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rare  gases  containing from  natural  gases  (P)  1166 

\flenzer      Graphit-      u.      Talksteingewerkschaft.      Sulphite 

cellulose ;      Process     for     removing     resin      from 

unbleached (P) I™4 
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Alston.  C.   H.  T.  and   I*.  T.  Houston,     (ins  producers  (P)     819, 

972r,   1098r 

Altenkir.li.   K.,  and   B,    Tcmkhotl.     Absorption  machine  (P)  780 

Althouse,  C.   B.      Threads;    Apparatus  for  treating (P)  653 

Aluruinlum-Industrie  A.-G.    Ses  Moscicki,  I I95r 

Aluminium-  and   Bfagneeiumfabrlk.    Metals  to  l>e  alloyed 

with  magnesium;    Purlflcatlon  of (P)  199 

Amberger,  ('.    St*  Kalie  und  Oo 1128 

Ambronn.     H      (fitroceDulow ;      Examination    of in 

the  polarisation-microscope   991 

American  Cotton  Oil  Do.    8m  Boyce,  .1 621 

American  lyanaiiiid  Co.     See  Frank.  A.  It l()24r 

American  Diamalt  Co.     Stt  Schulhof,  L 422 

kmerican  Electric  Smelting  and  Engineering  Co.    See  Greene, 

\     B -430,   607,   794,   915 

American  Evaporator  Oo.    8e$  Dunn,  J.  K 817 

American  QaSOl  Co.     Set  Snellins!,  \V.  0 414 

American  Nicotine  Co.      5M  Gloystein,  ( I.  F 1122 

kmerican  Nitrogen  Oo.    Ste  Rankin,  H.  l) 495 

Lmerican  sheet  and  Tin  Hate  Co.    See  McFetridge,  J.  . .  24,  703 

lines,  it.     Filter  beds;  Tiles  for (P) 548 

\miiiaiin.  0.     Drying  and  mixing  heterogeneous  materials  : 

Machine  for (P)    780 

Amos,    I!.    W..    and    National    Purification    Co.     Sewage; 

Electrical  apparatus  for  purifying (P)    922 

Ainslei.  \V.  ().     Qas  producer  (P) 1149 

Amundsen.  J.  0.  A.     Milk,  meat  extract,  and  like  liquids; 

Apparatus  for  condensing  and  drying (P)  548r,  1168r 

Andemacher  Dorrgemuse  und  Conservenfabrik  Luithlen  und 

N'eumanu.     See   Braun,   ('. 621 

Vudersen,  A.  N'.     Wood  pulp;    Production  and  treatment 

of   mechanical (P)    864 

Andersen,  .1.     .See  Moldenhauer,  W 661 

Anderson,  A.  P.     Cereal  grains  ;    Treatment  and  drying  of 

( P)    920r 

Bta  rch  ;  Apparatus  for  treating and  other  materials 

(P)  920r 

starch-containing     material;      Treatment    of and 

products  obtained  therefrom  (P) 920r 

starch  or  starch-containing  materials  ;    Production  of 

puffed   or   swelled (P)    920r 

Anderson,  E.  W.     Reaction  between  gases  or  liquids  on  the 

one  hand  and  gases,  liquids,  or  solids  ;    Process  for 

producing (P)    999 

Anderson,  Y.  A.     Water  ;   Apparatus  for  preparing  solutions 

for  use  in  purifying  or  softening (P)      1168 

Anderson.  Q.  M..  and  Anderson,  Anderson,  and  Anderson, 

Ltd.     Waterproof  fabrics  ( P)    80r 

Waterproofing  process  (P)   21r 

Anderson,  II.  c.     Gaseous  fluids  ;    Treatment  of (P)  ..     125 

knderson,  (f.  J.,  and  Anderson  Manufacturing  Co.     Welding 

plant   (P)     94r 

Anderson,    P.     Cupola-furnace    (P)    29.">r,  493,  757r 

Anderson,    I!,    -i      Cottonseed    meal;    Organic  phosphoric 

acid  of 42 

knderson,  w..  and  J.  Meikle.     Evaporation,  concentration, 

jiicI  dlstillatiorj  ;    Process  of  —  (P)  409r 

kndersson,  A.  G.    Ores;   Agglomeration  of (P)  1018 

Sulphide     ores;      Treatment     of preparatory     to 

roasting  (P)  1075 

kndrault.  L.  <•  A.,  and  M.  Isnard.  Soaji  and  glycerin; 
Use  01  electrolysed  saline  solutions  in  the  manu- 
facture Of (P) 612 

LndsB,  T      8ee  EeMaensteln,  !•' I'M* 

kadrejeil .  I    J.     Cold  and  silver  ;    Retarding  effects  on  the 

cli-^dving  of in  aqueous  cyanide  solutions  ....     947 

Andreson,  M.    See  Queunle,  L.  C.  L 968 

kndrews,   L.   W.     Oxalates;     .Manufacture  of (P)    791 

I 'runyl  niti.it,         \     . -ited  explosion  of 84 

\ n<irif — eiis,    ii      Gas    reactions;     Process    for    effecting 

Chemical             by    means    of    enlarged    electric    dis- 
charges  ( I')      49.r,r 

and  J.  Bchcidemandel.    Chemical   reactions  in  gases  by 

aa  electric  discharge  ;  Process  for  effect  mg (P)  i49r 

aadrtfk,    K..  and  \  .  Btuwk.     saturation  (carbonatation)  in 

II -  chemical  aspect    247 

,r  factory  w.i-t.    waters;    Purification  of with 

"  huiiiin  " ;j7C, 

kngfbaad,    \.     A,    sodium    btenlphate ;     Use    of in 

preparing  brtlttaere  (P) 619 

\  1 1  k  <  ■  r    \.     Ume,  cement,  etc.  ;    Kiln  for  burning (P)  .  .     945 

\niiar.ifoin-,  D.      Kthei  ;     Apparatus  for  producing  (P)   842r 

\iiii'"    II    1.       hate  sugar  industry  in  Bengal 54«r 

\ic|i|,-til,  C.    I       Caoutchouc;    synthetic and  process 

of   makiiik'   sane-   (I'l     1022 

slmino,  O.,  and  B.  <,iiiv.     Henbaju  laavei  ;   commercial 

922 

I    II     Orotwheini      p-Lactylphenetidine ;     Eeaction   of 

with  bromine  water    io«. 
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Anthraduff  Smokeless  Fuel  Co..  Ltd.     Anthracite  briquette 

(P)  743r 

Anyon,  T.     Soap  (P)      705r 

Soap  ;    Manufacture  of (P)   498r 

Apostolo,  C.     Tanning  of  hides  by  means  of  freshly  pre- 
cipitated sulphur    877 

See  Garelli,  F 877 

Appelqvist,  G.  S.  A.,  and  E.  O.  E.  Tyden.     Ores  and  the 

like  ;  Method  and  apparatus  for  concentrating 

(P)   430 

Appleby,  E.  G.     See  Bentley,  G.  H 970 

Arbuckle.  A.  J.     Separating  solids  from  liquids  ;   Receptacle 

for (P)    222r 

Archbold,  A.  P.  J.     See  Tattersall.  A.  R 415 

Archbutt,  L.     Bakelite  and  its  applications.     Discussion  ..     563 

Water  ;    Apparatus   for  testing by   measuring  its 

electric  conductivity    43 

Ardern,  E.     Corrosion  of  metals.     Discussion  522 

Lead  :  Actions  of  various  waters  upon .     Discussion     854 

Percolator  effluents ;    Separation    of  suspended  solids 

from .     Discussion      8 

'  Tar  from  vertical  retorts.     Discussion   349 

Arend,  F.  J.     See  Berrigan,  J.J 408,   741,   741 

See  Miller,  T.  H 475 

Argall,  P.     Slimes;    Process  and  apparatus  for  separating 

from  sand  (P)    608 

Arkwright,  D.     Iron  and  steel  ;   Process  for  welding (P)     238 

Arledter,    H.     Cellulose;      Treatment    of and    manu- 
facture of  paper,  etc.  (P) 865 

Pulp  for  making  paper,  etc.  ;    Apparatus  for  the  manu- 
facture or  treatment  of (P) 81r 

Armstrong,  E.  F.,  and  H.  E.  Armstrong.     Enzymes  :  Nature 

of and  their  action  as  hydrolytic  agents 928 

Armstrong,  H.  E.     Coal  from  cellulose  ;   Production  of . 

Discussion    465 

and  R.  T.  Colgate.     Oxidation  ;    Studies  on .    Passive 

metals.     Higher    oxides.     Oxidation    by    perman- 
ganate.    Oxidation  of  carbon ; 391 

and  H.  W.  Gosney.     Lipase  ;   Studies  on ■ 917 

and    C.    A.    Klein.     Paints  ;      Behaviour    of under 

conditions  of  practice,  with  special  reference  to  lead 

paints      320 

See  Armstrong,  E.  F 928 

Armstrong,  J.     Liquids  or  solids  suspended  or  combined  in 

gases  or  fumes  ;    Extraction  of (P) 184,  742r 

Armstrong,  J.  T.,  and  J.  Mordan.     Artificial  fuel  ;   Manu- 
facture of from  sewage  sludge  (P)  1058 

Hydrocarbon  oils  ;    Solidification  of and  apparatus 

therefor  (P)   13 

Hydrocarbons  ;    Process  for  solidifying (P)   225r 

Armstrong,    P.    M.     Grease    from    harness    leather    scrap ; 

Recovery  of 1121 

Skins  ;    Preparation  of for  colour  testing 501 

Armstrong  Cork  Co.     Heat-insulating   materials  and  their 

manufacture  (P)  740 

See  Belknap,  C.  H 87 

Arnaud.  G.  A.  M.     Separating  gases,  vapours,  hydrocarbons, 

etc.  ;   Process  and  apparatus  for (P) 587r.  587/1 

Arndt,  K.     See  Chem.  Fabr.  Griinau,  Landshoff  und  Meyer 

910,  1068r 
Arndt.  M.     Air  or  gases  ;    Recording  devices  for  apparatus 

for  measuring  the  volume  of (P)   48,  49r 

Air-pyrometer  (P)    770r 

Pyrometers,  gas  analysis  apparatus,  and  the  like  (P)  ....     928 
Pyrometers,  gas  analysis  apparatus,  etc.  ;  Compensating 

for  changes  in  barometric  pressure  in (P)  ....     845 

Testing  air  or  other  gases  ;   Apparatus  for (P)  714r,  770r 

Arnold.  J.     Filtering  material,  etc.  :   Apparatus  for  washing 

(P) 765 

Arnott,  J.,  and  F.  W.  Goodall.     Coal  and  other  dust ;   Pre- 
paration for  rendering non-explosive  (P) 647 

Arota  Ges.     See  Wunnenberg.  H.  M.  L 436r 

Arrivaut,  G.     Manganese-silver  ;    The  system 660 

Arsem,  \\\  C.     See  Genera!  Electric  Co ]  44,  lllOr 

Arthur,    W.     Heat-insulating    materials    and    method    and 

apparatus  for  producing  same  (P)  489r 

Soldering  fluxes  for  soft  solder 1015 

See  General  Electric  Co 1070 

Artmann,  P.     Nitrous  acid  in  water  in  presence  of  ferric 

salts  ;   Detection  of  — — 621 

Amp,  P.  S.     "  Organic  analysis  ;   Industrial " 1133 

Asch,  W.  and  D.     "  Silicates  in  chemistrv  and  commerce  ; 

The " 1035 

Aschan,  O.     Formic  acid  as  a  solvent 941 

Asemann,  II.     See  Windisch,  W 1166 

Ashby,  G.E.     See  Bragg,  C.  T 613 

Ashcroft,  E.  A.     Alkali  or  allied  metals  ;    Manufacture  of 

(P)  199,  200 

Alkali  amides,  cyanamides,  cyanides,  hydroxides,  etc.  ; 

Manufacture  of from  alkali-metal  alloys  (P)  . .     232 

Alloys  of  light  metals  with  heavier  metals  ;   Electrolytic 

manufacture    of and    continuous    treatment 

thereof  (P) 199 
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Ashcroft,  E.  A. — cont. 

Caustic    alkalis  :      Electrolytic    manufacture    of    pure 

anhydrous (P)     199,  200,  1019r 

Light  metals  and  reaction  products  thereof  ;   Electrolytic 

manufacture  of (P)  199,  200,  1019r 

Sulphide  ores  or  metal-bearing  solutions  ;   Treatment  of 

■  and  production  of  ammonia,  ammonium  salts, 

and  other  nitrogen  compounds  (P)  29 

Zinc  :  Extraction  of from  solutions  containing  same 

(P)   949 

Zinc  sulphide  ores  :    Treatment  of  — ■ —  and  apparatus 

therefor  (P) 147r 

Ashcroft  Manufacturing  Co.     Paper  testing  apparatus  (P)  284,  359r 
Ashton,  R.,  and  Calico  Printers'   Assoc,  Ltd.     Resists  in 
printing  on  cotton  fabrics  ;    Recovery  of  materials 

used  as (P)    20 

Ashworth.  A.     Vat-dyeing  machine  (P) 229r 

Askenasy,    P..    and    E.    L.    Renyi.      Oxides    of    nitrogen; 

Evolution    of on    heating    pyrolusite    in    air. 

Determination    of    small    quantities    of    nitrogen 

compounds 83 

and  A.  Revai.     Chromic  acid  ;    Electrolytic  regeneration 

of from  solutions  of  chromium  sulphate 484 

See  Fraenkel.  W 361 

Askham,  W.  H.     See  Smith,  J 780,  969 

Aspiuwall,  J.     See  E.  I.  du  Pont  de  Nemours  Powder  Co.  . .   1088 
Asselbergs.    C.     Drying    apparatus    with   superposed    floors 

and  rotary  agitators  (P) 933 

Aston,  J.     See  Burgess,  C.  F 537,  537 

Aston,    S..    Maschinenfabr.    u.    Eisengiesserei.     Centrifugal 
drum,    especially   for   separating    starch    from    its 

suspensions    (P)    1166 

Starch  or  farina  ;    Cylindrical  sieves  for  extracting  and 

refining (P)    707 

Aston,  W.  H.     Fuel  ;    Manufactured (P) 477 

Astruc,  A.     See  Jadin,  F 246,  880 

Atack,  F.  W.     Chromium,  vanadium,  and  iron  :   Volumetric 

determination  of in  presence  of  one  another  . .     382 

Nickel :  Detection  and  determination  of  small  quantities 

of by  means  of  a-diphenylglyoxime 769 

stannous  chloride  and  chlorates  ;   Determination  of 

by  means  of  Methylene  Blue   163 

Atelier  de  Constructions  Electriques  du  Nord  et  de  l'Est. 

Siemens-Martin   furnace  ;     Oscillating (P)   756,  871 

Ateliers,    Forges,    et     Fonderies    de    Moustier-sur-Sambre, 
Nouvelle  Soc.  Anon.  des.     Cement  and  other  rotary 

kilns  ;    Cooler   for (P)    945 

Atkins.  W.  R.  G.     Copper;    Guaiacum  resin  as  a  reagent 

for  detecting  traces  of 1168 

Atlantic  Refining  Co.     See  Van  Dyke,  J.  W 972 

Atlas  Portland  Cement  Co.     See  Passow,  H 235r 

\uehu,  H.     Dvnamites  and  other  high  explosives  ;  Machine 

for  packing into  shells  (P) 1034 

Auerbach,  E.  B.,  and  K.  Lange.     Vanadic  acid  ;    Volatilisa- 
tion of ■  with  halogens 

Auerbach.  F..  and  H.  Pick.     Lead  salts  ;  Double  decomposi- 
tion of  sparingly  soluble 

Auerbach,  M.     See  Allen,  L 

Auld,  S.  J.  M.     Horse-chestnut  ;    The  feeding  value  of  the 


21 
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173 


and  T.  D.  Mosscrop.     Protein  hydrolysis  ;    Measurement 
of  tryptic by  determination  of  the  tyrosine 


liberated :5°9 

Aumont,  E.  F..  and  1).  G.  de  Ville  d'Avray.  Oxygen; 
Process  and  apparatus  for  making (P) 

Auphelle  et  Cie.,  and  others.  Silvering  metals  and  alloys; 
Process   for (P)    

Avery,  M.  D.  Water  and  other  liquids :  Apparatus  for 
purifying (P) 

Awe.     Lead-chamber  walls  ;    Construction  of  — — 

Avlsworth,  J.  W.  Phenolic  condensation  products  ;  Manu- 
facture  of  —  (P)    a-  ••;£?' ,!!ir 

Phenolic  condensation  product ;    Plastic (P)  . .  35r,  29Hr 

and  F.  L.  Dyer.     Fire-extinguishing  fluid  (P) 1160 


602 

757 

839 
21 


Plastic   phenolic   composition   and   method   of   making 

same  (P) 

kyiwa     E.    B.,    and    Philadelphia    Textile    Machinery    Co. 
Dryer  (P) 


35r 


;•<;'.» 


B 

Babe.  J.     Lead  and  zinc  ;  Process  for  separating  — -  (P)  ..  981r 

and    M.    Collin.     Nickel;      Extraction    of from    it- 

oxidised  ores  (P)    *9* 

Babrowski,    E.     Filtering   apparatus   for   removing   foreign 

bodies  from  liquids  (P)  «17 

Backer,  H.  J.     Nitrosamines  ;   Electrolytic  reduction  of 250 

Bacon,' E.  W.     See  Sadtler,  S.  S 59? 
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iqumonflrS-     .' !-  w  lio      acids 

Preps  rat  ion  of (1*1 

Aminoanthranuinones    anil    their    derivatives  ;      .Manu- 
re of  —  rip)   

Ammonia:    Absorption  of from  gaseous  mixtures 

containing  it  ( P)    1166,   1155 

Ammonia:     Manufacture    of and    catalytic    agent! 

thrr.  -  -:/-.  752r, 

B68r,  1009 

Ammonia  :    Manufacture  of  pure (P) 909,  UOflf 

Vmmoniuin  sulphate  ;  Manufarture  of (P)  363.  668r,  762f 

ifacture  of  chlorine  derivatives  of  the 

i  p>  660,   560r 

Manufacture  of (P)   189r,   418, 

651r,  746r 

racenedv  Manufacture of (P)  80r,281r,419r, 

-.  740r.  746r,  822r,  1004,  1102r 

ire  of  vat (P)  131.  190r, 

j-ir,  :!.'.7r.  661r,  906,   lioi 

■-;    Manufacture  of (P)....      906 

Anthraquinone-acndon.-       Sei  Hating and  freeing 

-  (P)  IB 

raquinone-«-cart«\vli.  -a  :  1-      Manufacture  of 

650 

\    '  .raquinone-thiazole    OOmpOOndl    and    their    hydro- 

*81f 

Anthraqumnne-thiajnles  :    Manufarture  of (P)  69t,  863r 

M .ii. ufa. ture   of—      (Pi    1151 

Aao   dyestulTs  suitable   for   use    in   the   form   of   laki 

Manufacture  of (P>  6M,  4->o,  561r,  "74r.  i)74r.  1006r, 


Beaianthrone  colouring  mat  I 
<P> 


1102r,   1102r 

Manufacture  of * 

1004 


Bisulphite  compounds  of  axo  dyestutf-  and  their  use  in 

ma-                   red  lakes  (Pi 1005 

l-Broroo-2-aminoanthraguinone  :      Preparation    of 

918 

Brofno-amino-anthraquinones  ;    Preparation  of (P)  788 

lioo.  1161 
Brown  shades  on  the  tibrv  capable  of  being  reserved  or 

discharged  :    Production  of    --—  (P)    423,  W.Vlr 

'he  fibre                             i (P) 908r 


on  vegetable  fibres  m  djreing  and  printing 

n  of (Pi    654 

and  it*  •-  ,    Production  of (p)  926r 


■  ire     of     products     similar     to 

09 

-fance*     obtain*  d      l.y      polymei 
butadiene  and  its  homologue*  ;    Process  for  improv- 
ing the  properties  of (P)   1120.   1104,   1164r 

192 

Chlorides  of  alkali  or  alkaline-earth  metals  ;    Process  for 

142,  364r 

Chloro-hydrocarbonii  :    Manufacture  of (P)    47r 

of  axo  dye-tuffs  ;    Manufacture 

u.«e  of  -  905,  1006r 

f      hydroxyanthraqnin 

Manufacture     of and     of 

matter*,   lakes,   in-  UwfrUUI   (P) 

582f 
tic  acids:     Manufacture   of    condensation 



i'L»t.'f,ru|.nr."i.>l  -  -  -dialdehyile     compound-,     and 


660 


InUnxanthr.ne   derivative  ;     Preparation    of 

'ihaloavo-2'atetbyfbutane    and    bomol 
■aratfoa 

2  Hhmethylbutadiene   i:  Prepare! 

m*thy1-»7-btitad|. 

*  P  ' 


P 


r.:.lr 

252,   381r 

60  ; 
Preparation     ■.»  (pj 

—  I082f 

Manufacture  of   r 

'!■  1007      M.Mr 

[sulphur  and  pr'xe**  of  makn..'  name 

.'■o 

*+!m  for  producing 

in  a  flne!.  j  ]<,] 

'lotions    of    alkali    or    alk.i 

142 
M  P  1164 

_^HS by  means  of 

ijaev  ]...,- 

Grey  to  Meet  prints  on  vegetable  01 

prod-Vlr  .  4-1 

■— i  Hair  si  i  iBltMi— e  s  ■nnueuluiwuh    acid: 

.  18 
nUffpanfM    .■••.:»--.  loam  .     pr<*»-««    f.,r    producing 

1101 
Manufacture  '>f  partially  hydrogen..' 

nVAevyh'  '  P;    .     .  «7r 


l'AGE 
Badische  Anilin  und  Soda  I'abrik.     cont. 

1 1  vdrogeu  or  gases  containing  it  ;  Currying  out  operations 

using  (P)   142.  234r.  289r,  1009,  1010,  10Ur,  1068r, 

1068r,  lllOr 

Hydrogen:     Manufacture  of (P)  85r,   791,    1068r,    1108, 

1156 

Indigo  and  Its  derivatives  J   Preparation  of (P) 17 

Indigo  and  indigoid  dyestuffs  in  finely-divided  state  ; 

Preparation  of (P) 1« 

Indigo;     Svnthetic in    lumps    resembling    natural 

indigo  (P) 10(>5 

Indigoid  dyestuffs  ;    Manufacture  of (P)    356 

Indigoid  dvestuns  ;   Manufacture  of  derivatives  of 

(P)  419r 

Indole  ;    Manufacture  of  '-^-'  (P) ". ','. ',. . 528,  1003r 

Indophenols,  indophenolic  compounds,  and  their  leuco 
compounds ;     Manufacture    of    chloro-    or    bromo- 

gubetltution  products  of (P) 694 

Isopentenes  and  their  derivatives  ;    Production  ol 

(P)  624,  842r 

Isoprene';'  Process  for  making (P)  672,  768r,  884,  924, 

990r,  1032r,  1129 

Methvlbutonol    esters;     Manufacture   of (P)    924,  1032r 

Molybdennm  nitride  ;    Manufacture  of (P)  603r,  657,  752r 

Monohalogen   derivatives  of  the  paraflin  series ;    Pro- 
duction of (P) 212 

Monozinc-formaldehyde  sulphoxylate  ;    Crystalline 

(P)  658r 

Nitrocellulose ;     Manufacture   of   solutions   of   or   con- 
taining   (P) 1021, 1120r 

Pigments  :     Manufacture   of from   vat  anthracene 

dyestuffs  (P)    705,   705r 

Polyazo  dyestuffs  ;   Manufacture  of  substantive (P)     593 

Resinous  products;    Manufacture  of (P)   876 

Resins  :    Solvent  for (P)    918 

Bobber;   Manufacture  of  substances  similar  to (P)     152, 

372r,  667r 

silicon-nitrogen    compounds;     Preparation    of- (P)   365r 

Tanning  agents  ;    Manufacture  of  soluble (P)    ....     919 

Tanning  and  materials  for  use  therein  (P)  205r,  246r,  668,  919r 
Tetrahydro-compounds  of  the  benzene  series  ;    Prepara- 
tion of (P) 188 

Tungsten  ;     Manufacture    of and    its    use    in    the 

catalytic  production  of  ammonia  (P)  289r 

Tungsten-nitrogen  compounds  ;   Preparation  of (P)     657 

Vat  dyestuffs  ;  Manufacture  of (P) 357r 

Baekeland,  L.  H.     Varnishes  and  processes  of  making  same 

(P)   285r 

and    Robeson    Process    Co.     Wood    and    its    products; 

Impregnation  of (P)     427,     428 

Baer,  H.     See  Moonelis,  A 216r 

Baetcke,  E.     See  Thorns,  H 106 

Bagard,    P.     See    Wahl,   A 417,    592,    859 

Bagley,  D.     See  Smith,  A.  H 971 

Bahret,  J.     Amber  ;   Manufacture  of  a  mass  resembling 

from  copal  (P)    499 

Bailey,  E.  H.  S.     See  Peterson,  G.  0 950 

Bailey,  E.  M.,  and  H.  F.  McDowell.     Electric  incandescent 

lamps  :    Manufacture  of (P) 416 

Bailey,  G.  H.     Aluminium  ;   Corrosion  of 293 

Bailey,  II.     Ores;    Dressing  of  tin-bearing  and  like (P)       94 

Bailey,  II.  J.     Coke  ovens;    By-product  recovery  at . 

I >i-.  ussion    123 

Lead  ;    Actions  of  various  waters  on .     Discussion  855 

Rainwater  ;    Hardness  of .     Discussion   347 

Tar  from  vertical  retorts.     Discussion 349 

Bailey,  P.     Piece  goods  ;    Machine  for  extracting  moisture 

from in  open  width  ( P) 20 

Bailey,   \V.    H.  and   A.  J.      Pumps  for  raising  and  forcing 

cement  and  other  semi-liquids  (P)   535 

Bain,  .1.  w.    Btt  DnBhman,  s 554 

Baker,  F.    cellulose  nitrate  solutions ;  Viscosity  of ....  991 

See  Nathan,  F.  I, 991,  1131r 

Baker,    II.    II.   and    If,     Nitrogen   trioxide   and   tetroxide ; 

Chang*  in  the  boiling  points  of on  drying  ....       83 

Baker,  J.  E.     Metallurgical  furnaces  ;    Material  for  making 

or  repairing  linings  of (P) 703 

Baker,  -I     L  .  and  others.       Beer  and  wort  ;    Study    of    the 

organisms  causing  ropiness  in 207 

Baker,   R.   T.,   and    n.   <;     Bmltb.     Buoalypta   and    their 

economics  ;    Sonic  New  Rngland 883 

I. in  alypts  of  Tasmania  and  their  essential  oils 710 

Melaleucas;  Australian  •—— and  their  essential  oili  ....  883 

Prostanthera  ;    A  new  ipeolM  of ,  and  its  essential 

oil    884 

Baker,  T.  T.    8te  Heyl,  0.  E 903 

Baker  and  Co.     See  Zimmermann,  F 431 

Bakker,  .1.  J.  (  .     Oil  of  Eurycoma  Utngijolia,  Jacq 96 

I'. 'I'd.    D.   M.     Vegetable  products;    Process  for  expelling 

volatile  matter  from (P)  476 

inn.     K.    S      Silver    and    silvered    articles;     Cleaning 

oompoMttlon  for (P) 540 

Baldwin,   W.  J.     Oases  ;    Separation  of  materials  from 

(F)  475 

Bella,    .1.    J.    K      Drying    chambers    with    arrangement   for 

removing  evaporation  products  (P)  859 


NAME  INDEX. 


PAGE 

Ealke,  E.     See  Siemens  und  Halske  A  .-G 200 

Balland    et    Cie.    Film    supports :     Preparation    of    non- 
inflammable  waterproof (P)    1033 

Ballard,  F.  W.,  and  Sherwin-Williams  Co.     Dyer-kiln  (P)  . .     998 

Ballegeer,  E.     Galvanisation  process  ;    Cold (P)  147r 

Ballow,  C.  E.     Filter  (P)   74 

Bally,  J.     Furnace ;    Electric (P)    874r 

Furnace  ;    Electric  alternating (P)  1017 

Furnaces  ;    Electric  induction (P)   148r 

Furnaces  ;   Electric  transformer (P)    148,  1076r 

Retort  furnaces  ;    Electric  —  (P)  370r,  1162r 

Bally,  O.     See  Badische  Anilin  und  Soda  Fabrik 746c,  1102r 

Baly,  E.  C.  C.     Annual  meeting  proceedings 725 

Coal  mining ;    Chemistry  applied  to .     Discussion     461 

Ginger  plant  order,  Zingiberacece ;     Value  of  the 

for  paper  making.     Discussion 260 

Bamberger,     M.,     and     H.     von     Jiiptner.       Aluminium  ; 

Explosion  of when  granulating    702 

Ban,  T.     Tungstic  acid  ;    Preparation  of  pure (P)  ....      141 

Banerjee,  M.  N.     Mercury  and  lead  amalgam  ;    Action  of 

sulphides  of  the  allyl  group  on 979 

Banerji,  H.     See  Dutt,  B.  C 697 

Banes,   E.   E.     Sulphide  ores  ;    Process  and  apparatus  for 

treating (P)   981r 

Bang,  O.  I.     See  Giband,  J 498 

Bang.     Dextrose  ;    Determination  of ■ 375 

Bangert,  H.     See  Rehmann,  H 858 

Banner,  J.  S.  H.     Annual  meeting  proceedings   719 

Baraduc-Muller,  L.  M.  V.  H.    Metals,  alloys,  and  steels; 

Treatment  of  me  ted (P) 916r,  1117r 

Barbeau,  L.  A.     See  Charuau,  F.  G 494 

Barbet,  E.  A.     Glycerin  from  distillery  vinasses  ;  Extraction 

of (P)   503 

Maize ;      Treatment     of ■  in     the     distillery,     and 

utilisation  of  all  the  by-products  (P)  956 

Petrol,    petroleum,    benzene,    etc.  ;      Continuous    and 

systematic  purification  of (P)  478 

Petroleum,   coal   tar,   etc.  ;    Apparatus  for  continuous 

distillation  and  purification  of  ■ (P)  187r 

Barbier,    Benard,    et    Turenne.     Alloys   of   aluminium    and 

magnesium  ;     Use   of for   making   mirrors   of 

projectors  (P)    871 

Bardet,  J.     See  Boulanger,  C 1072 

Bardouin  et  Heiries.     Fruits,  vegetables,  and  other  foods  ; 

Decolonisation  of (P)    504 

Barendrecht,   H.   P.    Alcohol :    Accurate   determination  of 

by  permanganate  in  very  dilute  solutions  ....     304 

Barenscheer,  W.  J.     See  Titus,  C.  C 871 

Bariumoxyd  Ges.  m.b.H.  Hydrogen  peroxide.  Manu- 
facture of  pure,  highly  concentrated (P)  1108,  1109r 

Barker,  B.  T.  P.     Cider  sickness 443 

Barker,  W.  B.,  and  Drysdale  and  Co.,  Ltd.  Raising  water 
or  other  liquids   by  means  of  compressed   air  or 

steam  ;    Method  and  apparatus  for  —  (P) 998 

Barlow,    S.,   and   Co.,   Ltd.,   and   L.   Taylor.     Dyeing   and 

padding  fabrics  ;    Apparatus  for (P)   749 

Barmeier,  F.  E.     See  Mathews,  J.  H 1130 

Barnebey,  O.  L.,  and  S.  R.  Wilson.     Diphenylcarbazide  as 

indicator  in  titrating  iron  with  bichromate 254 

Barnes,  J.     Indigo  ;    Valuation  of  — — « 130 

Barnes,  J.  E.  I.     See  Sloan,  R.  A 1148 

Barnett,  C.  R.     See  Hopkins,  M.  S 221 

Barnum,  D.  D.     Water-gas;    Process  of  generating (P)  127 

Barr,  A.  D.     Enzymic  agent ;    Catalytically  acting and 

process  of  producing  it  (P) 208 

Barr,  J.  C.     Water  purifying  plant  (P)  882 

Barr,  J.  W.  Sewage ;  Slate-bed  treatment  of .  Dis- 
cussion      59 

Barrett,  H.  N.     See  Newberry,  S.  B 1024 

Barrios  y  Carballeda,  M.     Sugar  ;    Process  for  decolourising 

(P)    248,  619r 

Barrow,  E.  R.     See  Paquin,  F 797 

Barrowclough,  R.     See  Robinson,  F 448 

Barrows,  F.  E.     Rubber  ;    Plastic  compositions  and  articles 

containing and  their  manufacture  (P)  . .  500,  1078r 

Barschall,  H.     Oxygen  and  nitrogen  from  air;    Separation 

of .  (P)   699 

Barstow,  E.  O.     Electrolytic  cell  (P)  296 

Bart,  H.     Arsenic  acid  ;    Production  of  organic  derivatives 

of (P)   626r 

A  rseno-compounds  ;      Preparation    of    organic (P) 

109,  109 

Nitro-amino  compounds  ;    Preparation  of  aromatic 

(P)  528 

Barth,  A.     Alkali  metals;    Preparation  of from  alkali 

chlorides    (P)    608 

Bartholomew,  W.  O.     See  Schaaf,  E 915 

Bartlett  Hayward  Co.    See  Wagner,  F.  H 820 

Barton,  B.  C.     Meal,  powders,  etc.  ;   Steeping  or  maceration 

of for  extraction  of  oil  (P) 97 


Barton,  G.  V.     Lead  oxide  ;   Manufacture  of (P) 

Bartsch,     C.     Parchment     papers     containing     magn< 


PAGE 

603r 
228 


chloride  ;   Influence  of  heat  and  storage  on 

Bartsch,  W.  J.     See  Maschinenbau-Anstalt  Humboldt 495 

Barwick,  F.  W.     Yarn  ;   Influence  of  humidity  on  the  count 

of and  on  the  strength  of  cloth 131 

Bary,  C.  P.,  and  H.  P.  C.  G.  Debauge.     Rubber  ;   Process  for 

regenerating  valcanised (P)    1164r 

Barzano    e    Zanardo.     Calcium    cyanamide  ;      Manufacture 

of from  carbide  (P)    ". 1108 

Bash,    C.    S.,    and    W.    E.    Webbe.      Fertilisers   for   land ; 

Preparation  of (P) 100 

Bashlin,  W.  M.     Rosin;    Extraction  of and  other  by- 
products from  wood  (P)   543 

Baskerville,  C,  and  W.  A?  Hamor.     Ethyl  chloride 1029 

Basler,  G.     Leather;  Process  for  making flexible  O)  . .   1164 

Bass,  R.     Albumin  powder  ;   Soluble (P)  804 

Basset,    L.    P.     Cement   or   hydraulic   lima   from    plaster; 

Manufacture    of (P)     7;)^.    869r,    945 

Cement  ;    Manufacture  of (P)  1012 

Bassett,  A.  J.     See  Luick,  W.  F 647 


Bassett,  H.  P.     Flax  straw  ;    Treatment  of (P; 

and    Spar    Chemical    Co.     Potash    salts    from    felspar ; 

Process  for  obtaining (P)  

Bastin,  E.  S.     See  Palmer,  C 

Bates,  F.  H.,  and  Power  Plant  Engineering  Co.      Oil  gas; 

Generation    of (P)    77, 


80 

977 
660 


1098r 

1098r 

99 


Oil-gas  producer  (P)   77, 

Bates,  F.  W.     See  Lynde,  C.  J 

Bates,  P.  H.,  and  others.     Cements  ;   Action  of  the  salts  in 

alkali  water  and  in  sea  water  on 

Bateson,  G.  E.  and  II.  A.      Glass-making  furnaces  (P) 234 

Battegay,  M.     Aniline  Black  on  wool  ;    Report  on  Prud- 
homme's  process  for  producing 
Printing     metallic    powders ; 
process  of 


Report    on     Stephan's 


196 


908 


422 
1105 
669r 


See  Heilmann,  J.,  et  Cie 696,  1105, 

Battelle,  E.  E.     Cane  sugar  industry  ;   Impts.  in  the (P) 

Baucke,  H.     Copper;    Behaviour  of under  the  impact 

bending  test  as  applied  to  nickel  bars 90 

Metals  under  stress  ;  Action  of  electrolytes  on 489 

Baudisch,     O.,     and     R.     Furst.      Photochemical      lecture 

experiment 49 

and  E.  Mayer.     Nitrate  and  nitrite  assimilation 20o 

Baudot,  J.     Wool  washing  and  degreasing  machine  (P) 229r 

Baudot  et   Cie.     Silk   floss   and   waste,   cocoons,   and   silk 
threads  and  fabrics  ;     Electrolytic  degumming  of 

(P)    

Baiiml,  F.     Silica  in  porcelain  ;   Behaviour  of  different  forms 


420 


of- 


Bauer,  L.   P.,  and   Corn   Products  Refining  Co. 
Apparatus  for  drying (P)  , 


Starch 


534 


669 


Silica  ;    Determination  of  ■ 


in 


cements 143 


Bauer,  T. 

Bauer,  W.     See  Bayer,  F. ,  und  Co 226r,  1006r 

Baum,  M.     Filament  holders  for  metal  filament  incandescence 

lamps  (P)    »28 

Baxter,  W.     Gas  ;    Apparatus  for  testing with  miners' 

safety  lamps  (P) 1097 

Bayer,    F.,   und   Co.,    Farbenfabr.   vorm.     Acetylcellulose ; 


Preparation  of  alcoholic  solutions  of (P) 


530 

/3-Acetyltrimethylenetetramethyidianiine  (P)      925 

Alkylhomopiperonylamines  :     Manufacture    of (P)  1128 

Alkyloxyalkylidene  esters  of  cresotinic  acid  ;   Prepara- 
tion of (P)     103° 

Amino-alcohols  ;    Process  for  preparing  aromatic 

(P)    213,  o07 

Aminodiarylamino  -  hydroxynaphthalenesulphonic   acids 
and  their  derivatives  ;    Preparation  of  2.5.7-  and 

2.8.6 (P)     

Aniinohydroxynaphthalenesulplionic    acids ;      Prepara- 
tion of  halogen-substituted (P) 


Amino-  and  dianiino-ketones  ;    Preparation  of  aliphatic 

(P) 380,  450r,  550r,  625r,  925, 

Manufacture  of  halogen- 
355,     650, 


Aminonaphtholsulphonic  acids 
substituted (P) 


190 
190 
1128 
650r 


Anthracene  dyestuffs  ;  Manufacture  of (P)  190  481r  746r 

Anthracene  dyestuffs  ;  Manufacture  of  vat  -—  (1 '  4l8'4|,*r' 

Anthracene  dyestuffs  for  wool :  Manufacture  of (P)    189, 

226r,  356,  1062r 
Anthracene-monosulphonic    acid  ;     Production    of 

(P) 

\nthrapyridones  ;    Preparation  of  chlorinated 

Anthraquinonc-acridine-carboxylic   acids ;     Preparation 

Anthraquinone    derivatives    containing    sulphur    and 

nitrogen  ;    Preparation  of  — 
Anthraquinone   derivatives  ; 


130r 
(P)  1003 


821 


Manufacture  of  — 
131r,   281r,   357r,  418,  418.  529r,  529r,   1004 

Antimony  cinnabar  ;   Manufacture  of (P) 2<>7. 

\pocynaceae  ;    Preparation  of  the  active  principle  of  the 
(P) 450 

Arylated    quinoline-carboxylic    acids  ;     Preparation    of 
esters  of  (P)    


16 
-(P)  131f, 
1100.  1100 


666r 

842r 

767 
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the  vakaaau- 

■ 

-~<V.  9l9r. 


PM1K 

f    und  To      com* 
Vununo     compound*     of     tin-     anthraquinone     set 

ITrparatum  of  190,  'Wr.   7  tor 

lywtufls  of  the  anthracene  scries  for  ».*>!  ;    Manu- 

p         S86,    :c>Tr,    62w 

•4ufb    insoluble    in    wnter:     Manufacture    of 

mooo- <P  IKHi,     KHVJr 

A«o  ilvtMtufl-.  ;    Manufactore  al  -     -  0")  7».  226.  -'-<"'■ 

• 

ltmtV,  I006r,  I006r,  I006r,  1006r, 

r.    HOJr.    1102r,    1151r,    I151r 

■  inufartun  -(P)   I90r,  938,  U02r 

Manufacture  of  di.i.- .  -t i~-»l-l--  (P)  281r,  S67f 

ufactureof-       (P)79,419r,  529r 

Preparation  of  resinous 

•  from     -s-(P)   1078 

.  iiene-caout.  ti<u. .  it*  homologues  and  analogu. 

Preparation  ol (P>  

-(P)    ..     550    B8 
v>  pnntinw  lion  of  variou*    fa>t   shades  in 

—  .     TJ9 

i  ■    ting  .    Production  ..(  grey  shades  In  P 

p-IU  Accelerating 

natural  or  artnicial (l'i  . .    1078 

.  -     Manufacture  of      -  (P)  86,  152, 

■  -'.   706r 

I023r,   I078r,   I078r, 

1120,   1164,    I  I64f 

Procea-   tot  preparing-  —(PI    189, 

l «> I /-.  BSOr 

1  <"h>.n.-Jannn...',-n»|ihth"l-7  -'il|'li"inr    add  ;     Manu- 

416 

<"hJoru*mhra<iuir»one-<-arboxylic  a.  i« I ~  :    Preparation  of 

P  188 

robroawfcatin.'  .    Preparation  of  IP)  SS6,  365,  417r 
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2.3-Hydroxynaphthoic    acid  ;     Manufacture    of    nitro- 

arylid.es  of ■  (P)   1000,  l  lOOr 

f-.N'itramines  of  anthraquinonc  :    Process  for  preparing 

(P)    592,  821r 

Nitro-aminoanthraquinones  ;     Preparation    of (P)     479, 

782r,  821r 

Sulphuric  acid  :    Manufacture  of (P) 142r 

Trichloroethylene  from  acetylene  tetrachloride  ;  Pre- 
paration of (P) 924 

Zinc-sodium    hydrosulphite  ;     Manufacture    of (P)  808»" 

See  Stock ,  A 289r 

Chem.  Fabr.  (irijnau,  Landsholf  und  Meyer,  A.-U.     Anthra- 

quinone  from  anthracene  ;    Preparation  of (P)     188 

and  K.  Arndt.     Perborates  ;  Manufacture  of (P)  910,  1008r 

and  W.  Kirchner.     Barium  oxide;    Manufacture  of 

(P)  420/ 

and     H.    May.     Perborate    mother    liquors;     Rendering 

stable  the  oxygen  in (P) 24 

Chem.     Fabr.     Gttstrow,     Hlllringhaus,     und     Heilmann. 

Enamels;   Production  of  white  and  opaque (P)     945 

Chem.  Fabr.  Dr.  A.  Heinemann.  8t.  John's  bread  or  earob 
tree  :  Husking  kernels  or  seeds  of and  obtain- 
ing textile  products  (P)    228,  228/ 

Chem.    Fabr.   von   Hoyden    A.-<;.     Acidyl-o-hydroxybenzoio 

acids;    Manufacture  of  the  calcium  salts  of (P)     024 

Alkali  cyanides  ;    Manufacture  of (P) 1010 

tromatiC  ittbtnlC  acids  and    their   alkali   salts  ;    Manu- 

1  1.  hire  of (P) 109,    «41 

Cellulose  eeten  of  fatty  acids  ;    Manufacture  of- — —  (P)    192/ 
hialkali  cyanamlde  ;    Manufacture  of  (P) 924,1010/ 

Dichlorhydiin     from    monochlorhydrin  ;    Preparation 

Of  M'l (125 

Mercury  derivative-,  of  aromatic  bydroxy-acida ;  Pre- 
paration of  nucleus-substituted    (P) 213 

Molybdenum  ;    Manufacture  of  articles  of (P)  ...    1115 

Morphine   esters   of  alkyl-   and   aryloxy-fatty   acids; 

Preparation  of  the  —     (l'» 213 

Morphine  1  ten  of  halogen-fatty  acids;    Manufacture 

fd  fP) 380 

Nrtrohydroxystlbinlc  adds;      Preparation  of  aromatic 

(P)    711,  925 

Pbenylarstnic  acid ;    Process  for  preparing         (P)  . . .  1030 
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Chem.  Fabr.  von  Heyden  A.-O. — cont. 

Silk,  artificial,  from  viscose;    Manufacture  of (P)    482, 

596,  597r,  748r 
Tablets  readily  soluble  in  water,  especially  for  photo- 
graphic purposes;    Preparation  of (P) 1170 

Threads,  films,  filaments,  etc.,  from  viscose  solutions  ; 

Manufacture  of (P)   133,  1153r 

Chem.  Fabr.  Dr.  von  Kereszty,  Dr.  Wolf  und  Co.     Fenchyl 

salicylate  ;   Preparation  of (P)     109 

Chem.   Fabr.  Rhenania,  and  A.  Messerschmitt.      Alkalis  ; 

Extraction   of in   the   form   of  nitrates   from 

alkali-bearing  rocks  (P) 752 

Alkalis  ;    Production  of from  natural  rocks  (P)  . .   1066 

Fertilisers:     Manufacture   of from   potash-bearing 

silicates  (P)     439 

Silcate     minerals     containing    alkali ;     Decomposition 

of by  lime  (P)    194 

Chem.  Fabr.  vorm.  Sandoz.     Coerulein  series  ;    Manufacture 

of  basic  colours  of  the (P) 529r 

Gallocyanne  dyestuff  and  its  leuco  compound;    Prepar- 
ation of  a  violet (P)    481,  783r 

Chem.  Fabr.  "  Vahrenwald."     Disinfectants  :    Manufacture 

of  solid (P) 882,  958 

Chem.    Fabr.    vorm.  Weiler-ter-Meer.      N-Alkylphenylenedi- 

aminesulphonic  acids  ;    Preparation  of (P)  . .   1061 

Chem.  Fabrik  Westend.      Hydrocarbons  soluble  in  or  emulsi- 

fiable  with  water ;    Preparation  of (P) 1001 

Mineral  oils  soluble  in  water  ;   Manufacture  of (P)     414 

Chemische    Industrie    A.-G.,    and    L.    Singer.    Furnaces; 

Automatic  charging  apparatus   for  ■ (P) 933 

Chem.-Pharm.  Laboratorium  "  Sahir."  Formaldehyde  and 
malt  extract ;    Production  of   a   dry  pulverulent 

product  from (P)    380 

Chem.  Produkten-  u.  Ziindkapselfabr.  V.  Alder.    Cartridges  ; 

Lubricant  for (P)    1034 

Chem.  Werke  vorm.  Dr.  H.  Byk.     Amino-acid  amides  and 

their  derivatives  ;    Preparation  of (P) 1031 

Antimony   and   glycollic    acid  ;     Preparation   of   com- 
pounds containing (P)   959 

Barium    chloride  ;     Manufacture   of from    barium 

carbonate  and  calcium  or  magnesium  chloride  (P)     487 
Esters    of    aliphatic    hydroxy-aeids ;     Manufacture    of 

(P)   1086 

Ether  ;    Preparation  of (P) 109 

Glycollic  acid  compounds  ;    Preparation  of (P)  . .     450 

Lactide  ;    Preparation  of (P) 1086 

Mordanting  fibres,  leather,  etc.  ;    Process  for (P)     749 

Oxygen  from  permanganates  and  per-salts ;    Produc- 
tion of ■  (P)    487 

Plastic  masses  ;    Process  for  preparing (P) 36 

Soaps  and  borates  containing  active  oxygen  ;    Prepar- 
ation of  stable  mixtures  of (P) 612 

Sodium  perborates  rich  in  active  oxygen ;    Preparation 

of (P) 364 

Sulphide-toning  of  silver  images  ;   Process  for  the 

(P)  47 

W  ater  sterilised  by  halogen  or  salts  of  hypohalogenous 

acids ;    Rendering tasteless  and  odourless  (P)   988r 

Wine  lees  ;   Process  for  working  up and  recovering 

the  potash  (P) 956 

and  R.  Griiter.     Bleaching  process  (P) 1007 

Chemisch-Technologische  Studienges.   Leather  and  aualogous 

products  ;  Process  for  making (P)  . .  668,  668,  801r 

Chenard,  E.  A.  R.     Distilling  process  and  apparatus  (P)  184,  249, 

1148r 

Chenhall,  J.  W.    Tin  ores  ;    Treatment  of (P) 795 

Chercheffsky,   X.     Amyl   acetate   and   collodion ;     Analysis 

of 695 

Ox-foot  and   sheep's  foot  oils ;    Distinctive   reactions 

of 542 

Chiapponi,    M.     Slag   as    material   for    ceramic    and   other 

industrial    purposes  (P) 945 

Chichester,  R.  E.  Malt ;  Treatment  of  grain  in  the  pro- 
duction of (P)    804 

Chirade,  M.,  and  J.  Canac.     Aluminium  ;    Process  for  the 

direct  nickel   plating  of (P) 147r 

Chisolm,  J.  C.    Cottonseed  oil ;    Process  for  refining  crude 

(P)   434 

Chitty,  C.  W.,  and  W.  Jago.  Flour  and  bread  ;  Manufac- 
ture of (P) 377,  708r,  956 

Chloride  Process  Co.     See  Jewell,  W.  M 433 

Chorlton,  A.  E.  L.     See  Taylor,  J 688 

Choury,   A.     Water-gas  ;     Production   of (P) 354r 

Chowning,  L.  ft,  and  A.  B.  and  A.  A.  Houghton.  Gas  pro- 
ducers ;     Regulating   generation   in (P) 781 

Christensen,  C,  and  O.  Vang-Lauridsen.  Spreading  and 
smoothing  melted  and  emulsified  materials  on 
cooling  surfaces  ;    Apparatus  for (P) 476,  587r 

Christensen,  J.  H.  Multicolour  screens  especially  for  photo- 
graphy ;    Manufacture  of (P) 381 

Christensen,   N.   C,  jun.     Ores  and  the  like ;    Method   of 

treating (P)    540,   1018 

Christensen,  V.    Fodder  and  method  of  making  same  (P)  . .     987 

Christian,  M.     "  Disinfection  and  disinfectants  "   714 
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Christiansen,  J.  A.     See  Lomholt,  S 961 

Christopher,  J.   E.    Coke  ovens ;    Progress  in   by-product 

recovery  at .■ 115 

Chubb,  L.  W.,  and  Westinghouse  Electric  and  Manufacturing 
Co.  Electric  conductors,  wires,  and  cables ;  Pro- 
cess and  apparatus  for  coating (P) 873 

and  others.     Wires  and  cables  ;    Apparatus  for  coating 

(P)   874 

Chur,   E.     Coke   oven  (P) 77 

Churchward,  J.,  and  Churchward  International   Steel  Co. 

Furnace  (P)   900 

Pyrometer  (P) 928 

Steel  process  (P) 870 

Chute,  H.  O.     Rubber ;    Process  of  treating (P) 298 

Chwala,   A.     See  Kaufler,   F 426r 

Ciamician,    G.,    and    C.    Ravenna.     Alkaloids    in    plants; 

Formation  of  • 958 

and  P.  Silber.     Autoxidation   bv   the  chemical  action  of 

light 1084 

Hydrocarbons  ;       Autoxidation    of    aromatic by 

light 79 

Ciapetti,    G.    De-alcoholising    wine,    beer,    and    the    like; 

Process  and  apparatus  for  continuously  ■ ■  (P)     167r 

Cinema  Halles  Ltd.     See  Dawson,  O.  S.  and  H.  E 990 

Ciselet,  J.,  and  P.  Noblet.    Chemical  manures  ;    Production 

of (P) 546r 

Ciusa,   R.,   and   G.   Scagliarini.     Isostrychnine ;    Action  of 

bromine  on ■ 840 

and  A.  Terni.     Iodine-ions  ;    Reaction  of 843 

Civita,    D.     See    Soc.   per   rutilizzazione    dei    Combust  ibili 

Italiani   127r 

Claass,   M.    Azo  dyestuffs  from  sulphazones ;     Process   for 

preparing ■  (P)   190 

Sulphazones  ;    Process  for  preparing  — — -  (P) 417 

Claassen,   H.     Sugar  ;   Determination  of  the  loss  of  beet 

from    thin-juice   to   finished    products 375 

Sugar  diffusion  battery ;    Return  of  the  waste  waters 

to  the  — — ■   954 

Claassen,    O.    Beet   juice    extraction;     The    undetermined 

losses  in 300 

Claessen,    C.     Detonating    compositions ;     Manufacture    of 

—  (P) 674,  886c 

Detonators  for  high  explosives  and  propellants  (P) 1171 

Pruning  or  fulminating  compositions  ;    Preparation  of 

(P)   960 

Clague,   T.   M.     Lead  poisoning ;    Prevention  and  cure  of 

industrial 881 

Clamer,  G.  H.     Alloys  ;   Test-bars  for  non-ferrous 28 

Copper  and  brass  ;    Electric  melting  of 27 

Iron-nickel-copper  alloy  (P)  198 

and  C.  Hering.    Brass  melting ;    The  electric  furnace  for 

27 

Clancy,  J.  C,  and  Clancy  Metals  Process  Co.    Copper  ores 

bearing   precious   metals  ;     Treatment  of ■  (P)     494 

Clapp,  A.  L.     See  Hide-Ite  Leather  Co 99,  760,  760 

Claremont,  E.  A.    See  Beaver,  C.  J 980 

Clarens,  J.     Hypochlorites  or  hypobromites ;    Spontaneous 

transformation  of ■  into  chlorates  or  bromates    788 

Clark,  A.  H.,  and  R.  V.  Wheeler.  Coal;  Volatile  constit- 
uents of  —    969 

Clark,  B.  G.     See  Bayliss,  T.  A 948,  1018r 

Clark,  H.  H.,  and  L.  C.  Ilsley.     Mine  gases  ;  Ignition  of 

by  filaments  of  incandescence  lamps 588 

Clark,   W.    See   Vickers,   Ltd 92 

Clark,    W.    B.    Cane   sugar   solutions ;     Action   of   animal 

charcoal  on  — —    262 

Clark,    W.    G.    Metal   articles ;     Process   for   coating 

with   other   minerals  (P) 610r 

Clark,  W.  W.     Ferrovanadium  and  its  products  ;    Technical 

analysis  of  ■ ■    236 

Vanadium    in    ferrovanadium  ;    Determination  of 490 

Clarke,  H.,  and  J.  A.  Campbell.     Tar  and  liquor  ;   Means  for 

discharging from  the   hydraulic  main  of  gas 

plant  (P) 78 

Clarke,   W.   E.     Rag   flocks   and  the  chlorine  standard  of 

purity.     Discussion    406 

Classen,  A.  Sugar;  Conversion  of  wood  and  other  sub- 
stances containing  cellulose  into (P) 441 

Claude,  G.  Air  to  be  liquefied  ;  Drying by  refriger- 
ation         °43 

"  Liquid  air,  oxygen,  nitrogen  "  (transl.  by  Cottrell)  . .     512 

Neon  ;    Separation  of from  gases  with  which  it  is 

mixed  (P) 1068 

and   L'Air   Liquide.     Gaseous   mixtures ;     Separation   of 

the   constituents  of (P) 827r 

Claudet,  A.  C.    Obituary 126 

Claudius,  M.     Albumin  ;    Reagent  for  precipitating (P>     164 

Claviez,    E.     Xyloline    or   textilose    yarn    or    goods    made 

thereof ;    Manufacture  or  treatment  of (P)  . .     975 

Clayton,  R.  H.     Coke  ovens  ;    By-product  recovery  at  . 

Discussion 123 

Tar  from  vertical  retorts.    Discussion 349 
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Collie,   .1.    V.    ami   H.   S.    Patterson.     Neon  in   hydrogen; 

Presence    of after    passing   the    electric    dis- 

oharge  a1   low  pressure 231 

Collin.    M       Nee    Rahe,   .1 494 

Collinet,  L.     Lime  kiln  (P)    1012 

Collins.  C.    \       Nee   lilauvelt,   W.   If 278r 

Collins,  s.  it.,  and  A.  A.  Hall.    Sugar  beets  grown  in  the 

(forth  of  England;    The  composition  of—— 029 

Collins,  W.  1).     Set  Skinner.  W.  W 214 

Colloseos,  II.  Caoutchouc,  guttapercha,  and  balata ;  Separ- 
ation of  — —  from  milky  juices  containing  them 
( P)   298,  1121r 

Colman,  II.  <;.     Hydrogen  and  coal  ;    Production  of at 

high  temperatures  and  pressures.     Discussion  ....     465 

Colonial   Trust  Co.    See  Bibbins,  J.  R 456 

See  Lbngwell,  H.  E 902 

See  Mildon,  E.  B 971 

i  dorado  Iron  Works  Co.     See  Akins,  R.  P 740 

Comanduod,   E.    Anilipyrine;    Constitution  of 307 

( tombustion  Utilities  Co.     See  Eklred,  B.  E 971 

Comey,   A.   DC.,  and  F.  B.  Holmes.     Explosives;    Methods 

for  determining  the  effective  strength  of  high 552 

Explosives  ;    Use  of  the  ballistic  mortar  for  determining 

the  strength  of 552 

Comey,  R.  H.,  Co.    See  Griiter,  R 697 

Commebn,  E.,  and  R.  Viau.  Briquettes  and  other  agglom- 
erated combustibles  ;    Waterproof  covering  for 

(P)   860 

Couip.  de  Fives-Lille.     Gas  producer  ;   Continuously  working 

(P)    478 

(  <>mp.  Franc,  des  Applications  de  la  Cellulose.     See  Chaumat, 

A 653r 

Comp.  Franc,  pour  l'Exploit.  des  Proceeds  Thomson- 
Houston.     Boron  nitride  ;  Manufacture  of ■  (P)  1068r 

Copper  ;    Process  for  refining  molten (P) 949 

Electric  resistance  with  a  boron  or  carbon  base  (P)  ....     495 

Furnaces  :  Electric (P) 1020r 

Tungsten  conductors  for  mercury  vapour  rectifiers  (P)  1117 

Comp.     Generale     de     Construction     de     Fours.     Retorts ; 

Vertical for  the  carbonisation  of  coal,  etc.  (P) 

127r,  127r 

Comp.  Generale  d'Klectro-Chimie  de  Bozel.     Lead  sulphate; 

.Manufacture    of    crystallised  (P)   233 

Comp.  <icn.  des  Etabl.  Pathe  freres.     See  under  Path6. 

i  'iiin)i.  des  Hants  Fourneaux  de  Chasse.     Furnace  for  roasting 

ores  (P) 609 

Iron  ores  ;    Process  for  roasting  carbonate (P)  . . .     609 

Comp.  Internationale  des  Accumulateurs  Vedeka.    Secondary 

or  storage  batteries  (P)    94 

Comp.  pour  le  Traitement  des  Metaux  et  des  Minerals  par 

I'Electrtclte.     Furnace;    Electric for  smelting 

zinc  ores  (P)    1159 

Compagno,    I.     Bearing-metals;      Electrolytic    analysis    of 

white 979 

Coinpton,  A.    See  Bertrand,   Q 1182 

Conidelon     Soc.     Anon.     Catalyst     containing     vanadium; 

.Manufacture    of    a (P) 791 

Coningham,  If.  Explosion  of  nitroglycerin  at  the  factory  of 
the  Explosives  and  Chemical  Products,  Ltd., 
Bramble  Is 551 

Consigliere,      S.     Metal      bodies;       Production      of by 

electro-deposition  (P)  241r 

Consolidated  Color  and   Chemical  Co.     See  Siepertnann,  O.  1005 

Consortium  f.   Blektrochem.  Industrie.     Acetaldchyde  from 

acetylene  ;    Preparation  of  —     (P)  959 

Cyanogen  and   hydrocyanic  acid:     Preparation  of  gases 

containing in  the  electric  arc  (P)    1067 

Constant,  B.  J.     Coal  ash;    The.  melting  point  of ....    1057 

and   P.  Schl&pfer.     Oils  and  tars  for  power  purposes  ....   1096 

Continental   Caoutchouc   nod   Gutta    Percha   Co.,  and   M. 

Willi  nius.      Metal  surfaces  ;     Protection  of (P)     372 

Cook  Railway  Signal  Co.  Veiiinulatcirs  ;  Chemical  Com- 
positions for  (P)    960f 

See  Pallek,  N 611 

Coolidge,  w    D.    See  General  Electric  Co 79r,  1118r 

Coombs,  i     i.     Scale;  Procesi  for  removing       -(P) 125 

Cooper,  D.  li.  and  others.     Paint  (P) 759 

c<K>pci   G.     Electric  resistance  bodies ;  Manufacture  of 

(V)   664 

iperatlve  patents,  Ltd.    Sm  Callewaert,  If 988 

Cooper-Key,    \      Explosion  of  guncotton  drying  stoves  at 

trdeer 626 

Copanx,  ll     Tungsto-  and  molydo-acids ;    Basicity  of 139 

Coplam     \i      Electric  conductivity  of  liquids;    Apparatus 

for  measuring  the          (P)  960 

Coplam  and  G.  Lloyd.      \                      I  Altering  medium   ....  1171 

Coppei     i.     Coki  oven;     Regenerative        ■  (P) 78 1 

Coppei    v     Crucible  furnace  (P) 1074 

'  opper  OH  Prodnota  Co,    Bet  Ellis,  C 427 

Coppei  Pi                  3m  Lovett,  T.  J 949 
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Cordone,  M.     See  Kehrmann,  F 973,   1061 
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from  atmospheric  air  (P)    141,    487r 

Separation    of    solids ;      Apparatus  for  gravity   liquid 

(P)   817r 

Separation  of  solids  ;   Method  of  gravity  liquid (P)   688r 

and    International    Haloid    Co.     Bromine    or    bromides ; 

Production  of (P)   752 

Dupont,  J.,  and   L.   Labaune.     Essential  oils ;     Bisulphite 

compounds  of  the  unsaturated  constituents  of 806 

Dupont,  L.     See  Darrasse  frfires 253 

Du  Pont  de  Nemours  Powder  Co.,  E.  I.  Carbon  com- 
pounds;   Production  of  dissolved (P)  ..   509,  1105r 

Chlorination  ;    Process  and  apparatus  for (P)  ....     767 

Colloidal  substances,   celluloid,   etc.,   and   their  manu- 
facture (P)   508,    1105r 

Condensation  products  of  aldehydes  ;    Manufacture  of 

(P)    507,  1129r 

Organic  compounds;    Processes  for  separating (P) 

767,  767 

Solvents  (acetaldol) ;    Manufacture  of  organic ■  (P)     507 

and  J.  Aspinwall.     Drying  explosive  substances  ;    Appar- 
atus    for (P) 1088 

and  W.  E.  Masland.     Monochlorohydrocarbons  ;    Acetyl- 

ation  of (P) 1128 

See  Burkard,  E 454 

See  Issler,  G 1033 

See  Ritschke,  F.  A 713r 

See  Sokolowski,  E 308r 

See  Wagener,  G 342 

Dupre,  F.  H.  and  P.  V.     Constant  temperature  apparatus     808 

Durand,  E.  L.    See  Briner,  E 82 
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Durand,    Hugueuin     und    Co.,    Farbwerke    vorm.     Disazo 

dyesturfs  ;  Manufacture  of (P) 593,  694r,  1006r 

Mordant  dyesturfs  ;    Manufacture  of  green (P)  . .   1101 

Mordant  phthalein  dyesturfs;    Manufacture  of (P)   419r 

Dures,  R.     Gold  ore  ;   Assay  of  mine  samples  of 830 

Durieux,   O.     Starch ;     Action   of   hydrogen   peroxide   and 

ferric  chloride  on 440 

Durio,   G.     Tanning  hides  and  skins  ;    Method  of (P) 

438,  801r 

Durling,  S.     See  Doggett,  E 535 

Durville,   P.  H.   G.     Alumina  ;    Manufacture  of  articles  of 

fused (P)  1069 

Casting    ingots    of    metals    and    alloys ;     Process    and 

apparatus  for ■  (P)    756 

Duschky,  J.  E.     Sugar  refinery  work  ;    Undetermined  losses 

in . .    1025 

Dushman,    S.,    and    J.    W.    Bain.     Chemical    industries   of 

Canada    554 

Dutch  Holding  Co.     See  Pink,  L 422r,  422r 

Dutilloy,    R.     Sugar   factories ;     Use   of    hydrosulphites   in 

cane  and  beet  — — ■  during  1912—1913 247 

Dutt,  B.  C,  and  others.     Nitric  oxide  ;    Action  of on  a 

neutral   solution  of   potassium   permanganate  ....     697 

Duyk.     Nitrites  in  water  ;    Determination  of 43 

Dwyer,  J.   T.     Solder;    Soft (P) 608 

Dyer,  F.  L.     See  Aylsworth,  J.  W 35r,  1150 

Dynamit  A.-G.     See  under  Nobel,  A.,  und  Co. 

Dynamit    Nobel    A.-G.     Sodium    bisulphate   in    nitric   acid 

manufacture  ;     Production    of in    a    form    in 

which  it  can  be  calcined  directly  (P) 909 


Earl,  J.  C.     See  Pickles,  S.  S 623 

Earle,   R.   B.,  and   Hood   Rubber  Co.     Isoprenc ;    Process 

for  preparing (P) 252 

and   others.     Isoprene  ;     Process    for   producing •  (P)     924 

See  Fiske,  A.  H 377 

Easterfield,    T.   H.    Ammonium    sulphate ;     Production    of 

(P)   977 

Eastiek,  J.  J.,  and  J.  P.  Ogilvie.     Sugar;    Manufacture  of 

granulated from  cane  juice  and  raw  sugar  by 

the    Weinrich   dry   lime    process 954 

Eastman  Kodak  Co.     See  Spath,  C 885 

Eaton,  B.  J.     "Camphor  from  Cinnamomum  camphara  in 

the   Federated   Malay    States " 963 

Plantation  Para  rubber  ;    Preparation  of . .     666,  963 

Eaton.   E  ,   and   London   Industrial   Contract  and   Finance 

Synd.,  Ltd.     Fuel  ;  Production  of  artificial (P)     187 

Eberhard,   O.     Carbon    bisulphide  ;     Removal   of  —  from 

gases,   liquids,  etc.  (P) -34r 

Drying  objects  made  of  plastic  materials  ;    Process  and 

apparatus  for (P)    933 

Eberhard,  R.  Preservative  products  for  impregnating, 
mixing  with  paints,  etc.,  to  form  rust-proof  coat- 
ings ;  Manufacture  of  —  (P)    066 

Eberlein,   W.     Smokeless   powders ;    Preparation  of  porous 

(P)    843 

Ebert,  G.     See  Meister,  Lucius,  und  Bruniug 451r 

Ebler,    E.     Radioactive    minerals  ;     Treatment   of and 

preparation  of  radioactive  intermediate  products  (P)     867 

Radium  ;      Determination    of  — ■ —  by    the    emanation 

method  •   1088 

Radium  and  other  radioactive  elements  ;    Isolation  and 

enrichment   of   the   emanations   of (P)  ......    289r 

Radium  and  other  radioactive  substances  ;    Preparation, 

isolation,   and   enrichment  of (P) a34r 

and  W.  Bender.     Radium-barium  chlorides  ;    Purification 

and  enrichment  of by  fractional  precipitation     <w6 

Radium-barium  salts ;  Fractional  adsorption  and  de- 
adsorption  of by  colloidal  hydrated  man- 
ganese dioxide •  •  :  -   llo° 

Radium  and  mesothorium  ;  Use  of  calcium  hydride  in 
the  autogenous  reduction  of  crude  sulphates  in  the 

preparation  of • 9'6 

and  K.  Herrdegen.     Calcium  hydride  ;    Action  of on 

sulphates    78J 

Ecaubert,  P.     Separating  odorous  substances;    Method  of 

(P)   1W> 

Eccettuato,  S.     Kilns  for  burning  limestones,  cements,  etc. 

/p\  1070,  10i0 

Echegarai.   N.    See  Vattier,  C 809 

Eckart,  C.  p.,  and  W.  G.  Hall.     Evaporating  apparatus  (P) 

275,  96'.»r 

Eckford,  W.     Lead  oxide  ;    Apparatus  for  the  manufacture 

of (P) -:" 

Eddy,  H.  E.     See  Ashcroft  Manufacturing  Co 359r 

Edenborough,  H.     Separating  apparatus  ;    Centrifugal 

for  sugar,  etc.  (P)    954 

Eder,   R.     Alkaloids;        Micro-sublimation      of  under 

diminished  pressure   76fl 
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Eli'ktri/.itatswork  Lonza  A.-t!.  Alkali  metals  from  their 
iiist'd    halogen    compounds ;     Apparatus    for    the 

electrolytic  production  of (P) 756 

EUektrochemlsche     Werke.     Ethane     from     ethylene    and 

hydrogen;  Catalytic  preparation  of (P)   1087,   1087 

Ethylene:    Purification  ol        -for  catalytic  reactions, 

especially  tor  preparing  ethane  (P) 1170 

and   P.    Hot  he.     Nitrites;     Production  of (P) 911r 

SM  Siebert ,  W 982r 

Blektroatahl  Qes.    .s'e^  Thallner,  () 295r 

Klfrink,    L.     Caoutchouc;     Filler   for and    process    of 

making  same  (P)    667 

BilinghaUB,  O.     (iascs  ;    Apparatus  for  separating  solids  or 

liquids  from (P) 645 

Kllis,   C.     Aluminium  nitrides,   etc.;    Manufacture  of— — 

and  apparatus  therefor  ( P) "90 

Catalytic  agent  for  hydrogenising  oils,  etc.  (P) 612 

Cracking  heavy  mineral  oils;    Processes  of (P)  ..   1098 

Edible  oils  ;    Manufacture  of (P) 305 

Fat  compound;   Composite  hydrogenated (P)  . . . .     918 

Fat  compound;    Hydrogenated  edible (P) 97,543 

Fat  ;    Process  of  making  hardened (P) 612 

Fats  ;  Hydrogenation  of (P)   497,  834r 

Fatty  food  product  ;    Hydrogenated (P) 839 

Oil  mixtures  and  the  like  ;    Process  for  hydrogenating 

—  (P)   U19 

Oils;    Apparatus   for  treating- with   hydrogen  or 

other  gas  (P) 918 

Koad-bed    construction :      Use    of    sulphite    cellulose 

waste  lye  for  —  (P)    829 

and  Copper  Oil   Products  Co.     Wood  ;     Preservation  of 

—  (P)   427 

and    Ellis-Foster    Co.     Disinfecting    composition  ;     Solid 

(P)   159 

F"ruit   product  :     .Manufacture  of  a (P) 839 

Sulphite  waste  liquor  ;  Process  for  concentrating (P)     482 

and  New  Jersey  Testing  Laboratories.     Cement  j    Water- 
resistant  and   its   manufacture  (P) 1070 

Concrete;     Composition    for    waterprooling (P)  . .   1157 

See  McCourt,  C.  D 587,   751,   903r 

Ellis.  S.  H.,  and  T,  Holt.     Ceramic  and  like  ware  ;  Apparatus 

for  dipping —  — into  liquid  glaze  or  colour  (P)  ..   1157 

Ellms,  .1.  W..  and  S.  J.  Hauser.  Chlorine  in  water;  o- 
Tolidine  as  reagent  for  the  colourimetric  deter- 
mination of  small  quantities  of  free 1125 

Elmen,  G.  W.     See  General  Electric  Co 416r 

Elsaesser,    E.     Wool  ;     Treatment    of with    bisulphite 

solutions  at  high  temperatures  (P) 420 

ElsSssiscfae  Tabakmanufaktur  vorm.  J.  Schaller  und  Berg- 
maun.     Nicotine;    Process  for  extracting (P)     213 

Bladen,  A.  V.,  and  J.  F.  Stansfield.     Lead  ;    Determination 

of  small  quantities  of 769 

Elsdon,  G.  1).     Cocoanut  oil  ;    Alcoholvsis  and  composition 

of 149 

ami  H.  Hawley.     Linseed  oil  ;    Detection  of  adulteration 

in 149 

Oils;    Polenske  and  Keichert  values  of  some ..     834 

Eisner,  J.     Hydraulic  lime,  cement,  and  Portland  cement; 

Manufacture  of from   residues  from  distilling 

or  burning  domestic  refuse  and  sludge  (P) 1158 

Slag   cement;     Preparation  of (P) 978 

Elvert,  H.     See  Meister,  Lucius,  und  Brilning 1102»-,  1152r 

Elze,  F.     Citronella  oil;    Farnesol  in  Ceylon 1127 

Emberg,  O.  S.  and  O.  J.  D.      Smelting  furnace;    Electric 

(P)   871 

Bmeie,  A.  Magnesia  cement  or  impermeable  conglomerates 
of  xylolith  and  artilicial  stone  ;  Manufacture  of 
dry  — -  (P) 23'> 

Emmet,  M.  Mercury  preparation  easily  soluble  in  chalky 
waters  and  not  attacking  metals;  Production  of 
a (P) 507 

Bndell,  K.    See  Risks,  R 426,  658 

Enderli,  M.    8ee  Btuckert,  L 815 

Kndcrlm,  Debt.,  Druckfabr.  u.  Mechanlsche  Weberei. 
Discharges  on  indigo  and  other  reducible  vat 
OyeStnff 8  ;    Production  of  coloured (P) 1007 

Bndie,  K.    Sit  Btandmger,  H 835 

Bndrodi,   S.     Wood   articles  ;     Process  for  preserving  and 

restoring (P) 946 

I.  II.  W.     Marble,  alabaster,  and  similar  stones;    Pro- 
cess for  increasing  the  transparency  of (P)  . .       87 

Bngelmann,  <•.     Ltthopone  resistant  to  light  and  to  weather  ; 

m  mnfaotom  of (P>  1078 

Imann,  m     8m  Bayer,  F..  und  Co 626r,  1082f 

ikirchen,    P.     Formic    esters    from    sodium    formate; 

Preparation  of ■     -  (P) 380 

Engfeldt,  N.  0.     Salicylic  acid  ;    Solubility  of in  fatty 

Oils 307 

Bngl,  i.     .svc  Boo,  oi  i  hemical  Industry  in  Basle looer 

ind      R       Bewage;     Treatment   of  (P) 805 

Copper  oxide  plate  for  use  in  electric  batteries, 

arid  it4  manufacture  (P)  768 

trolyte  for  galvanic  batteries;    Alkaline  gelatinous 

(l'i    758 

batteries;    Primary     -      (P) 796 
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Engler,  C,  and  H.  Staudinger.     ButadieDe  and  its  homo- 

logues  ;     Preparation  of (P) 1129 

and  L.    Ubbelohde.     Petroleum  oil  ;     Edeleanu's  process 

for  refining  — ■ —  by  sulphur  dioxide 410 

Ensign,  O.  H.     Gas  ;   Method  of  producing (P) 743 

Enz,  K.     Chloroform 923 

Chloroform  and  alcohol  ;    Miscibility  of 1169 

Eppens,  A.     Saccharometers  ;  Fermentation (P)  .  310,  548r 

Erban,    F.     Mordants ;     Preparation    and    constitution    of 

alkaline   aluminium,   chromium,    and   iron ■  . .     696 

Erckens  und  Brix.     Boiling  cloth  under  pressure  :    Appar- 
atus for (P)    749 

Erdmann,  E.     See  Bedford,  F 602,611 

Erdmann,  G.     Beer  yeast ;    Process  of  cleaning (P)  . .      42r 

Erdmann.  H.     "  Chimie  minerale  ;   Traite  de "  (Transl. 

by  Corvisy)    456,   1090 

Ericsson,  A.  J.     Filters  (P)  857 

Erikson,  C.  F.     Coffee  substitute  ;    Compound  or  beverage 

suitable  as  a (P) 839 

Erlenmeyer,  E.     Lead  in  organic  material  :    Detection  and 

determination     of ,  and     separation     of     lead 

sulphate  and  calcium  sulphate   1089 

Erlwein,  G.     Air  ;   Apparatus  for  producing  dry  heated 

(P) 859f 

Ernst,  A.     Gas  cleaners  (P) 648 

Erste  Trautenauer  Maschinenfabr.  u.  Eisengiesserei.   Bleach- 
ing apparatus  (P) 422 

Escales,  R.,  and  H.  Koepke.     Ammonium  salts  ;   Distillation 

and  sublimation  of under  diminished  pressure    361 

Escot,  E.  P.     See  under  Pozzi-Escot. 

Essers,  W.    See  Schoeller,  W 089 

Etherington,  J.  B.,  and  Campbell  Magnetic  Separating  Co. 

Ores  ;    Apparatus  for  preparing for  magnetic 

separation  (P)    240 

Ores  :    Treatment  of prior  to  magnetic  separation 

(P)  294 

Etienne,  A.,  and  others.     Furnaces  for  melting  metals  and 

alloys  and  for  other  metallurgical  purposes  (P)  . .      795r 

Kuler.  H.    Alcoholic  fermentation  :    Catalysts  for 920 

and  H.  Cassel.    Alcoholic  fermentation  ;  Catalysts  for 762 

and  D.  Johansson.     Alcoholic  fermentation  ;   The  reaction 

phases  of 669 

Kuston,  E.     White  lead;    Process  for  producing (P)  ..    1077 

Evans,  G.     Zinc  ;   Manufacture  of from  low  grade  ores 

and  tailings  (P) 146 

Evans,  X.     Calico  printing;    Thioindigo  colours  in ..     5  98 

Evans,  O.  B.     Carbonisation  of  coal  in  vertical  retorts  ....   10ft5 
and   United  Gas  Improvement  Co.     Burning  solid  fuel  : 

Process  for (P)    970 

Evans,  U.  R.     See  R ideal,  E.  K 633,    881.    1171 

Evenden,  J.  C,  and  Klauder  Weldon  Dyeing  Machine  Co. 

Dyeing  machine  (P) 749 

Evens  and  Howard  Fire  Brick  Co.     See  Robus,  A.  J 901 

Everett,  S.     Distillation,  fractionation,  or  refining  of  liquids 

(P)  524 

Evers,  G.  V.     Kilns,  muffles,  and  the  like  (P) 185 

Evers,  X.     Iron  in  Syr.  Ferri  Pfiosph.  Co.  and  other  pharma- 
ceutical preparations  ;    Determination  of . .  .     988 

See  liverseege,  J.  F 319 

Evershed,  F.    Moisture;    Determination  of .     Discus- 
sion          71 

Ewan,  T.,  and  T.  Napier.     Nitrogen  ;    Fixation  of by 

mixtures  of  barium  oxide  and  charcoal 467 

Ewen,  D.     See  Kaye,  G.  W.  C 830 

See  Rosenhain,  W 914 

Ewins,  A.  J.     Cytisine,  the  alkaloid  of  Cytisus  laburnum  ; 
Constitution  of  - — — .     Synthesis    of    a-    and    ,j- 

cytisolidine 106 

Ey,  E.    See  Siemens  und  Halske  A.-G 210 

Eydmann,   E.     See  Kohlschiitter,  V 701 

Eyer,   P.     Gas  analysis  apparatus  (P) 309 

Muffle-kiln  (P) 222 

Evnon,  T.  M.    Gas  mixtures ;    Method  and  apparatus  for 

testing (P)   309 

Eyre,  J.  V.     Solubility  ;    Report  on 629 
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Fabre,  R.  A.  G.     Wool,  silk  waste,  and  other  waste  :   Process 

and  apparatus  for  cleaning (P) 284r 

Fabrik    Elektrischer   Ziinder.     Zinc   salts  ;     Electrolysis   of 

fused (P) 1011 

Fabr.  de  Produits  de  Chimie  Organique  de  Laire.     Halogen 

compounds  ;  Conversion  of into  aldehydes  and 

ketones  (P) 673 

Fabr.  de  Prod.  Chim.  Gedeon  Richter.  See  under  Chem. 
Fabr.  Gedeon"  Richter. 
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Fabr.  de  Prod.  Chimiques  Rohner   et   Cie.     Formaldehyde 

sulphoxylates  :      Preparation    of (P) 944 

Fabr.  de  Prod.  Chim.  de  Thann  et  de  Mulhouse.     Brown 

colours  ;   Production  of by  oxidation  of  amines 

on  the  fibre 81 

Reserve  colours  under  Aniline  Black  ;   Fixation  of  — —      81 
Reserves  under  ice  colours  ;     Multicoloured with- 
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See  Mathesius,  W 20,  598r,  654r 

French,  A.  G.     Manganese  sulphate  ;   Production  of (P) 

431,  791r 
Ore  crushing  and  concentrating  plant ;    Precipitation  of 

ore  values  from  the  effluent  waters  of •  (P)  . .     795 

Zinc-lead  ores  ;    Treatment  of  refractory  complex 

(P)       610r 

Zinc  and  manganese  ;    Electrolytic  recovery  of (P) 

431,  541r 
French   H.  B.,  and  Smith,  Kline,  and  French  Co.     Explosive 

volatile  liquids;    Commercial  package   tor (P)     741 

Frerichs,  G.     Pyroligneous  acid,  crude  and  rectified 788 

and  P.  Stoepel.     Berberine  and  berberrubine 922 

Fresenius,  W.,  and  L.  Griinhut.  Citric  acid  in  wine  ;  Detec- 
tion of 103 

Frestadius,  V.,  and  others.     Foods;    Process  for  preserving 

(P)    377r,    1027r 

Fretard     G.     Plastic    substances    or    rubber    substitutes; 

'  Manufacture  of (P) 667 

Freudenberg,  K.    See  Fischer,  E 500 

Freudenberg  K.  J.  Sugars  with  monohydroxybenzoic  acids 
and  their  derivatives  ;    Preparation  of  compounds 

of (P)    UnU 

Freudenberg,   W.     Rubber;    Plantation-       in  1912 436 

Freund,  M.,  and  others.     Berberine  ;    Investigations  on 449 

Frey    O      Gum  arabic  in  gum  tragaeanth  ;    Determination 

of  —    1U8U 

Frevgang,     R.     Separating     fine-grained     admixtures     from 

sandy  or  muddy  liquids;     Apparatus  tor (P)     221 

Kribounr  C  Sucrose  in  cane  molasses  ;  Different  methods 
of  determining  - -•  Complete  analysts  oi  a  cane 
molasses   

i,virin  mid  Witte      Milk,  cream,  etc.  ;    Extraction  of  lecithin 
incke  undWitte^  gw^  ^  in|.r(..lM>(,  viel(1  ,„■  buttol  (l>)    1:>7, 

Fried,   A.     See  Maschinenbau-Anstalt    Humboldt 159 

Fried'  J     A.     Refuse;     Method  of   burning (P) 805 

Friedberger,  O..  and  others.     Lactic  acid;    Manufacture  of  ^^ 
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iniiiii  chloride ;  Preparation  of  •        (P)  '.'44 

Friedrk-h-    I      Extraction  with  liquefied  gaaea;    Apparatus 

Uiiinnnoljuai  of  hydrazine  sulphate   . .     :!79 
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formaldehyde 138 

Formaldehyde;    Determination  of 160 

Games,    E.    H.     Iron   and  steel:    Corrosion  of .    Dis- 

cusslon    585 

Galsset,  I.  J.  J.    See  Chaptal,  L.  K 133 

Gale,  (".  H.     Titanium  in  malleable  iron  castings;  Use  of 

25 

Gall,    J.    It-     PaintB,    enamels,    varnishes,    etc.,   and   their 

manufacture  (P)  982 

Gallagher,   D.   A.     Tobacco;    Process  for  treating (P)     672 

Gallagher,  K.  K.,  and  H.  8.  Mork.     Sugars  ;   Process  for  pro- 
ducing fermentable  — —  (P) 1166/- 

and    others.     Sugars ;      Production    of    fermentable 

from    cellulosic   materials   (P)    441,  441 

Gambarjan,  Bt.     See  Meisenheimer,  J 838,  838 

Gamble,  .T.  W.    See  Alliger,  W.  T 1168 

Gansser,  A.    "Conciatore;    Manuale  del "      845 

Garde,    If.,    and    A.    J.    Adams.     Electrode    of    secondary 

batteries  (P)    Sir 

Gardner,  A.  L.    See  Foersterling,  H 752 

See  Hoyler,  F 85 

Gardner,    H.    A.     Paints ;     Formation    and    inhibition    of 

mildew  in ■   

Gardner,  \V.  M.    See  Green,  A.  G 

Gare,    T.      Tndiarubber ;       Reforming,      vulcanising,     and 

similarly  treating (P)    

K  ubber;      Machine     for     reducing     vulcanised to 

powder  (P) 20r>r 

Garelli,  P.,  and  C.  Apostolo.     Tanning  by  means  of  fatty 

and    resinous  acids       877 

Garforth,    VV.    E.     Explosion   of   gases:     Effect  of   incom- 
bustible dusts  on  the .     Discussion 686 

Garland,  C.  M.,  and  Camden  Iron  Works,     lias  producer  (P)     647 

Garner,  W.     Fuel  for  domestic  and  other  flies  (P) 526 

Garratt,  F,     Chromium  in  steel ;   Colorimetric  determination 

of 490 

Gartenmeister,  R.     Lead:    Cathodic  determination  of , 

and  analysis  of  lead  alloys   1015 

Gas  Lighting  Improvement  Co.,  Ltd.     See  llhngworth,  S.  R.       14 
(iasmotorenfabrik    A.-G.     Coln-Ehrenfeld.       Gas    producers 

(P)    478 

Gasser,  if.  A.    Benzol;    Apparatus  for  purifying  and  dis- 
tilling  (P) 904 

Gastahli.  E.     See  Pertusi,  C 599 

Gates,  E.,  and  Germproof  Rapid  Sand  Filtration  Co.  Liquids  ; 

Purification  of (P)  105 

Gates,  W.  N.    See  Moffatt,  A 78g 

Gathmann,  L.,  and  Guanica  Centrale.     Sugar;    Method  of 

producing  ■ (P)    879r 

Gatiu,  C.  L.     See  Charabot,  E 1127 

Gattermann,  L.     See  Bayer,  F.,  und  Co 746r 

Gaubert,    P.     Codeine,    thebaine,    and    narcotine ;      Poly- 
morphism of ,  and  a  new  type  of  spherolite . .     505 

Gaudechon,    H.     See    Berthelot,    D.     40,  101,  160,  212,  533,  826 

Gaudry,  A .     See  Bodart ,  L 1016 

Gaunt,   P.     Percolator  effluents ;    Separation  of  suspended 

solids  from .     Discussion 8 

Rainwater;    Hardness  of .     Discussion  347 

Thiosulphates  ;    Oxidation  of on    bacterial    filters. 

Discussion 581 
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Gawenda,  R.     Food  ;    Preparation  of  a  baby  ■ 
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Gayley,  3.  Perkin  Medal  (New  York  Section);  Acknow- 
ledgment of 

Gasagne,  E.,  and  M.  Plngrls.    Alcohols,  phlegms,  wines,  etc. ; 

\pparatus  for  the  continuous  rectification  of 

(P)   

Q  ■/.' I,  R.     Alkaloids  in  cinchona  bark  and  its  preparations; 

I  >■  termination  of 

Platinum  ;    Determination  of as  sulphide 

Gebhard,  1'.  Sewage,  sludge,  fasces,  etc.;  Rendering 
inodorous  and  utilising  - — —  (P)      

Gebhard,  K.     Dyeetuffs  and  pigments  ;   Rapid  testing  of  the 

fastness  to  light  of 
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Gebhardt,  If.     See  Gutbier,  A 

Gebhardt,   K.     Extracts;    Process  and  apparatus  for  pre- 

paring (P)  1148 

•i   EUohter.       See  under  Chem.  Fabr.  Gedcon  Richter. 

Gsdroiz,    K.     Soil   solutions;     Colloids   in .     Formation 

ot   lOda  in  soils.      Alkali-  and  salt-soils   800 

'"I  Hydraulic  Separating  and  Grading  00.,  Ltd. 
Separating  by  centrifugal  force;  Process  and 
apparatus  for (P)    476r,  742f 
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"Distillery   slop ;     Process  for  desiccating 

Geiger,   O.     See   Gopper,   J 25r,  144,  499/,  613,  700r 

Geigy,  J.  R.,  Anilinfarben-  u.  Extract-Fabr.     Azo  dyesturfs  ; 

Manufacture  of (P)      093,  694r,  822c 

Geistdorfer,    J.    J.     Zein    (protein    of    maize)  ;     Industrial 

utilisation  of  • (P)         151 .  759c 

Gellen,  A.     Oils ;    Apparatus  for  recovering  the  acid  used 

in  refining (P) 049 

Gelleri,  S.,  and  A.  Hambloch.     Potash  and  cement  clinker; 

Process  for  obtaining  ■ (P) 487c 

See  Hambloch,   A 602,  1109c 

Gcmmell,  W.     Copper  tin  alloys  ;    Analysis  of 581 

Gendre,  C.     Iron  and  steel ;    Cementation  of (P)     794,  1016 

General  Chemical  Co.    See  Messel,  11 1156r 

See  Schultze,  W 84 

General    Dehydrator    Co.     Air;     Method    and    system    for 

dehydrating    and    warming (P)        222c 

Food  products  and  other  materials  ;  Dehydration  of 

(P)       209,  352c 

General  Electric  Co.     Annealing  magnetic  material ;   Process 

and   apparatus  for (P)       914 

Arc  lamp  electrodes  (P)  14,  279,  415,  416c,  478,  528,  591, 

591c.  692 

Boron  nitride;    Manufacture  of  — (P)    600,  lllOr 

Coating    and    impregnating    materials    and    moulded 

articles  (P)   1021 

Conductors  for  sealing  into  electrical  apparatus  ;  Leading 

in (P)      664 

Electric  incandescence  lamps  (P)  279 

Filaments   for  electric   lamps  ;     Machines   for   forming 

(P)    187 

Filaments  for  electric  lamps;    .Manufacture  of (P)     972 

Furnaces ;      Electric and    process    for    operating 

them  (P)  872,  S74c 

Metals  ;     Treatment  of  — —  (P)        198 

Moulded  compositions  from  phenols  and  formaldehyde 

(P)  202 

Ozonisers  (P) 758.  1 162c 

Plastic  substances,  impregnating  solutions,  etc.  ;    Con- 
densation  products  for  making (P)    1119 

Quartz  articles  ;     Manufacture  of (P)    603 

Resinous  condensation  products  ;    Manufacture  of 

(P)  951,  951 

Kesinous  or  gummy  compounds  :    Synthetic (P)..     951 

Rubber-like   material;     Manufacture   of  a (P)    ..   1023 

Silicious  material  for  use  as  heat  insulator  and  other 

purposes  (P)       r 790,  1 1 10c 

Terminals  and  electrodes  of  wrought  tungsten  in  elec- 
trical apparatus  (P) 95 

Tungsten  ;  Method  of  joining  metallic to  copper  ( I')     75."> 

Vitreous  materials  ;    Manufacture  of  envelopes  of 
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(P)  

aud  W.  Arthur.     Refractory  materials  (P)    1070, 

and  W.  D.  Coolidge.     Lamp  filaments  ;    Art  of  manufac- 
turing   ■  (P)    

Refractory    conductors  ;      Production    of —  (P) . .  . . 

and  G.  F.  Dreher.     Insulating  compound  and  its  manu- 
facture (P) 7:>.sc 

and  M.  W.  Franklin.     Gaseous  reactions  ;    Apparatus  for 

producing by  the   silent   discharge   (P) 758 

Ozoniser  (P)   758 

and  C.  T.  Fuller.     Tungsten  ;  Process  for  treating (P)  1117c 

Tungsten;    Working (P)         1117c 

and    E.    G.    Gilson.     Bearing   compositions ;     Process   of 

making (P)    916c 

and  F.  Hanaman.     Electric  incandescence  lamps;    Con- 
nection between  metal  filaments  and  feed-wires  of 

(P)    79 

and  C.   A.   Hansen.     Metal  filaments  (P)    1060c 

and  J.  L.  R.  Hayden.     Chemical  reactions  ;    Process  and 

apparatus  for  producing (P)     93 

Chemical   reactions  :    Production  of by  means  of 

electric  arcs  (P)    977 

Electrochemical  process  for  treating  gases  (P)    950 

Electrodes  for  electric  arc  lamps  (P)  128c,  1060c 

aud  E.  Kraus.     Cryolite-rutile  insulating  composition  (P)     30c 
and  A.  Pacz.     Incandescence  bodies  of  tungsten  ;    Manu- 
facture of ■  (P) 

and  W.  Siebert.     Gases  ;    Electrical  apparatus  for  synthe- 

sising (P) 

and    C.    P.    Steinmetz.     Ammonium    compounds ;     Pro- 
duction of ( P) 

Insulating  composition  and  process  of  making  same  (P) 
and    E.    Weintraub.     Boron   suboxide ;     Manufacture   of 

(P)      1011c 

Reduction  of  chemical  compounds  and  production  of 

boron,  etc.  (P)    24c 

Refractory  container  for  electric  furnaces  (P)   758 

and   W.    R.    Whitney.     High   temperatures ;     Meaas   for 

providing  constant  and  known (P) 741 

and  C.  J.  Zimmermann.     Electrolytic  condenser  (P)....   1019 
and    others.      Boron    and    other    refractory    materials ; 
Process  and   apparatus  for  sintering (P). 
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General  Reduction  Co.     See  »uberger,  H.  C 102 

General  Reduction  Gas  and  By-Products  Co.     Coal  gas  aud 
water  gas  from  carbonaceous  materials  ;    Method 

and  apparatus  for  producing (P)    1000 

Gensecke,  W.     Cooling  air,  liquids,  gases,  etc.  ;  Method  and 

apparatus    for (P)       

See  .Tosse,  E 74,  74,  221, 

Ceorgs-Marien-Bergwerks  und  Hutten  Verein.     Furnace  for 

heating  steel  billets  (P)    

Furnaces,    kilns,   etc.  ;     Heating   of (P)    

Gerber,    Q,     Ceramic   masses:     Preparation  of (P)    .. 

Oerdau,  B.     Steel  or  other  metals  :    Solidification  of  molten 

in  casting  them   into  ingots  (P)    

Gerhardt,    W.     Polyhydxic    alcohols    with    aldehydes    and 
ketones  ;      Preparation  of  acetal-like  condensation 

products  from — (P) 

Germain,   E.    See  Gregoire.  A 163 

Germain,  P.     Dyeing  and  waterproofing;     Process  for. 

(P)   «3 

Gennproof  Rapid  Sand  Filtration  Co.     See   Cates,  E 105 

Gerngross.     O.     5(4)-Methyliiniiiazole-4(5)-carboxylic     acid 

ethyl   ester;     Preparation   of (P)    625 

Gcrrard.     Explosion    of    gases  ;      Effect    of    incombustible 

dusts  on  the .     Discussion     687 

Gerson,     K.,     and     Alpine     Maschinenfabrik.     Phosphate 

minerals  ;    Concentration  of (P)      1067 

Gerstacker,  L.     See  Eibner,  A 244 

Gersten,   E.    See  Ruff,   0 290,  293 

Ces.  f.  Elektro-Osmose.     Ceramic  objects  ;    Manufacture  of 

from  materials  which  sinter  and  melt  at  the 

same    temperature  (P)        792r 

Electro-osmosis:     Apparatus    for (P)     295 

Electro-osmotic     extraction     of    water    from    animal. 

vegetable,   or  mineral  substances  (P)      200,   496c.    66.V. 

833.   1077c 

Metal  adsorptions;    Method   of   producing (P) 842r 

Powder  from  liquid,  soft. or  pasty  substances  :  Production 

of  dry (P)   526 

See  Schwerin,  B.  201c,   757 

Ges.  f.   Elektrostahlanlagen.     Furnace;    Electric  resistance 

■  with  alternating  current  (P)     148 

Ges.    f.    Teerverwertung   m.  b.  H.     Butadiene  derived  from 

natural  raw  materials  ;    Conversion  of  crude 

into  a  form  suitable  for  polymerisation  (P) 1031 

Caoutchouc  ;  Manufacture  of  a  substance  analogous  to 

(P)    I52r 

Carbon     electrodes  ;       Providing with     protective 

coverings  (P) 874 

Gessler,  A.  E.     See  Boehringer,  R 194 


Gettelman,  F.     Pasteurising  (P)      

Gevers-Orban,    E.,    and    C.    Cavadino.     Oxidising    viscous 

liquids  by  ozone:     Process  for- -(P)    

Gewerkschaft  Agrippiua.     Steel;    Conversion  of  low  grade 

pig  iron,  scrap,  etc.,  into  — ■  —  (P)   

Gewerkschaft    Justine    Schottenbach.     Ores;    Rotary    kiln 

for  the  agglomeration  of (P)   

Gewerkschaft  Mariengliick.     Coke  from  wood-tar,  especially 

leaf-wood  tar  ;    Production  of (P)   

Gewerkschaft    Martashall.     Salt    blocks;      Production     of 
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volatile   aud 
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Metalliferous  dust  ;  Briquetting 

agglutinants    soluble    in    water    (P) 

:.4ic. 

See  Scheller.   A 

G.,  and    Lepetit,    Dollfu>,   &    Gansser.     Tanning 

extracts  ;     Production   of (P)       

Ciband,  J.,  and  O.  I.  Bang.     Water-colours  ;    Manufacture. 

of with  kaolin  and  albuminous  substances  (P) 

W.  G.    Washing,  dyeing,  and  softening  machine  (P) 
G.  B.   A.,  and  R.   Masters.     Annealing  muffles  ; 

Continuous (P) 

Copper  ingots:    Furnace  for  beating and  for  like 

purposes  (P)        294, 

Gibbs,  A.  E.     Iron  and  steel  electrodes  and  other  articles  ; 

Means  for  obtaining  a  protective  layer  on (P) 

Gibbs,   J.   W.     Grain  and  other  granular  and   pulverulent 
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Electric  incandesceuce   lamp  filaments  ;     Shapiug 

(P)  

Refractory    metals  ;     Process    of    working (P) . 
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Electrolvtic  process  and  apparatus  for  making 
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Gibson,  6.  H.    See  Alliger.  \v.  1 

(,ib>on,  J.     Finishing  of  textile  fibres  (P) 908 

(iidden,   W.   T.     See    Hunt,   E.   .) 602,  603c 
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Kopetschni,  E.,  and  L.  Karczag.     Acid  chlorides  of  hydroxy- 
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Langguth-Steuerwald,    L.    G.      Sucrose    content    of    cane 
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Carbon  tetra-iodide  ;    Properties  of ,  and  its  deter- 
mination in  presence  of  iodoform 671 

Lantzsch,  R.     Water;  Plant  for  purifying  and  removing  the 
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Mark,  C.  E.     Furnace  for  treating  materials  (P) 475 
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Marqueyrol.     See  Koehler  140,  253 
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Determination  of  951 
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Marsh,  A.  L.,  and  Hoskins  Manufacturing  Co.     Electrical 

resistance  element  (P) 495 
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Marshall ,  G.  E.     See  Burguieres,  D.P.J 934 
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Martin,  E.  L.     See  Dronsfield,  A.  J 1105 
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Melhardt.  C.     Resin-wax  mixtures  ;  Preparation  of prior 

to  purification  or  separation  (P)  490 

Resins,   especially   bitumen  ;    Separation  of from 

natural  resin  mixtures  or  crude  resin  (P) 918 

Melling,  S.  E.     Lead  ;    Action  of  various  waters  on . 

Discussion 855 

Mellor,  J.  W.    Glazes  ;   Behaviour  of  some in  the  glost- 

oven 488 

"  Quantitative  inorganic  analysis  ;    Treatise  on '*  963 

Titanium  and   vanadium  ;    Simultaneous  colourimetric 
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Blast  furnaces  ;    Device  for  utilising  the  waste  heat  of 

the  Cowper  apparatus  in (P)    662 

Coal  washing  ;    Process  for  drying  the  waste  of by 
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photographic  development 1032 


PAGE 
Schimek,  J.     Paper ;    Process  for  re-manufacturing  waste 

(P)    133,  940r 

Schimmel  und  Co.    Cherry-stone  oil    623 

Linaloe  and  shiu  oils    1169 

Schindelmeiser,  J.    Pine  oil,  turpentine  oil,  etc. ;  Process  for 

refining  raw (P) 835r 
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on  Ivanoff 's  process  of  ■ 483 

Reports  on  dyeing  processes  of  the  Fabr.  de  Prod.  Chim. 

de  Thann  et  de  Mulhouse  81,  81,  82 
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Soc.  Anon,  des  Manuf.  des  Prod.  Chim.  de  Saint  Gobain. 

Classifying  fine  powders ;    Apparatus  for (P)  409r 

Soc.  Anon,  des  Matieres  Tannantes  et  Colorantes.    Tanning 

of  glazed  leathers  (P)    668 

Soc.  Anon,  des  Produits  Abrasifs  et  Alumineaux  de  Provence. 
Abrasive  material  from  bauxite  ;  Process  for  making 
(P)  753,  828r 

Soc.  Anon,  des  Produits  Dolomitiques  de  l'Herault.  Mag- 
nesia ;  Extraction  of from  magnesian  rocks  (P)    910 

Soc.  Anon,  des  Soieries  de  Maransart.     See  Leduc,  L 865 

Soc.  Anon.  La  Suburbaine.    Nightsoil ;    Treatment  of 

and    extraction    of    ammonia    from   ammoniacal 
solution  (P)    882 

Soc.  of  Chemical  Industry  in  Basle.  See  under  Soc.  pour 
l'lndustrie  Chimique. 

Soc.  de  Constructions  Mecaniques  d'Alais.     Drying  kilns  (P)  816, 

999r,  1056r 

Soc.  d'Electro-Chimie.     Electrodes  for  electrolysis  (P)  . .  758,  950 
Explosives  containing  chlorates,  perchlorates,  or  nitrates 

(P)  1088 
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and  hydrocarbons  (P)    1108 

Soc.  Electro-Cbimique  de  Brignoud.     Furnaces  ;    Regulating 
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Soc.  Electrometallurgique  Francaise.     Iron  ;  Manufacture  of 
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See  Heroult,  P.  L.  T 665 
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Bouillon).     Boiling   liquids ;     Process   for (P)     586 
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(P)   275,    476r,    900r 
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the (P) 502 

Soc.  Francaise  des  Metaux  Rares.     Ores  ;  Separation  of 
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furnace  type  (P) 691r 
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Fertiliser  from  refuse  ;   Apparatus  for  making 

(P)  439r 

Soc.   Generate  de   Fours  a  Coke  (systeme  Lecocq).    Coke 

oven  ;  Regenerative (P)  1000 
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Ammonia     from     aluminium     nitride ;     Manufacture 

of (P) 868r 
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furnaces  (P)  1019,  1162r 

Furnace  ;   Revolving  electric especially  for  making 

aluminium  nitride  (P)   200r 

See  Serpek,  0 142r,  433r,  603r,  603r,  1109r 

Soc.  pour  l'lndustrie  Chimique  a  Bale.  Anhydrides  of 
unsaturated  higher  fatty  acids  and  their  halogen 

addition  products  ;    Manufacture  of and  their 

conversion  into  amides  and  ureides  (P) 1031 

Arylalkoxyacetic    acids ;     Preparation    of    amides    or 

ureides  of (P) 450,  626r 

Anthracene    dyestuffs  ;     Manufacture    of    vat (P)     226, 

863r,  1061 
Carbazanthraquinone  series  ;    Manufacture  of  halogen 

derivatives  of  the and  their  conversion  into 

vat  dyestuffs  (P)    1101 
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Electrolysis  of  aqueous  solutions  (P) 981 

Electrolysis  of  fused   alkali  chlorides ;    Apparatus  for 
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Indigo  dyestuffs  ;   Manufacture  of  vat (P) 1006r 

Indigo  series ;    Preparation  of  red  condensation  pro- 
ducts of  the (P)    100a 

Indigoid  dyestuffs  ;    Manufacture  of  condensation  pro- 
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and  sulphur  derivatives  (P) 1005 

Iron,  phosphorus,  and  albumin  ;    Manufacture  of  com- 
pounds of  ■ (P) 108,  960r 

Vat  dyestuffs  ;    Manufacture  of (P) 79,  822,  822 

and  E.  Kopp.     Printing  fast  red  lakes  on  wool  and  silk  1105 
Soc.  Industrielle  de   Produits  Chimiques.  Ammonium  sul- 
phate ;  Manufacture  of (P) 534r 

Soc.    Internationale   de   la    Lampe    Electrique    O.R.    See 

Dobkevitch,    G 1099T 

Soc.  Italiana  per  il  Carburo  di  Calcio.    Calcium  carbide  ; 

Utilisation  of  the  waste  of  the  manufacture  of 

(P)  425 

Soc.    Lorraine    de    Carbonisation.    Ammonium    sulphate ; 

Apparatus  for  making (P)    909 

Soc.  de  la  Manuf.  d'Indiennes  E.  Zundel.  Fabrics;  Fixa- 
tion of   colouring   matters,   pigments,  or  metallic 

powders  on (P)   653 

Soc.  de  Metallisation.  Glass,  metal,  and  other  fusible 
materials ;    Production  of  coatings  by  projecting 

molten (P)    :  •  •     494 

Metallic   coatings  ;     Production   of by   pulverising 

liquid  metals  (P)    494 

Soc.  Miniere  et  Metallurgique  de  Penarroya.    Furnace  for 

roasting  ores  (P) 493,  757r 

Soc.  pour  la  Production  et  la  Vente  des  Articles  en  Caoutchouc 
"  Bogatyr."     Pinacone  from  acetone  ;   Preparation 

of (P) H29 

Soc.  de3  Produits  Ceramiques  de  Massy.  Ceramic  products  ; 
Process  for  avoiding  efflorescence  in  the  manufac- 
ture of (P)   I43 

Soc.  Universelle  d'Explosifs  (ancien.  Berges,  Corbin  et  Cie.). 

Explosives  and  their  manufacture  (P)    674 

Soc.  per  l'Utilizzazione  dei  Combustibili  Italiani,  and  D. 

Civita.    Peat ;  Drying  and  utilising  natural to 

produce  gas  and  to  recover  ammonia  as  sulphate  (P)  12<r 
Soderlund,  O.     Separation  of  gases  or  volatile  substances 

from  liquids  (P)    ■••  •  ■     524 

and  others.     Evaporating,  distilling,  and  similar  installa- 
tions (P)  183 

Soderwall,  C.  F.     See  Helin,  H 284,  421r 

Solingen,    N.    L.    Alcoholic    fermentation ;     Influence    of 

some  colloids  on '62 

Micro-organisms ;       Petroleum      benzine,      petroleum, 
paraffin  oil,  and  paraffin  as  sources  of  carbon  and 

energy  for •" 

La  Soie  Artificielle.    Soda  from  treating  cellulose  ;    Purifl- 

cation  of (P)    483r 

Sokolowski,  E.,  and  E.  I.  du  Pont  de  Nemours  Powder  Co. 

Explosive    charges  ;     Method   of   casting ,  and 

product  thereof  (P)    308r 

Solon,  M.  L.     Glass  ;    Contribution  towards  a  bibliography 

of  the  art  of 487,   977 

Solvay,  L.    Gases  produced  by  distilling  coal ;    Separation 

of  tar  and  ammonium  chloride  from (P)  ....   278  r 

Sommer,    F.    Hydrazine    nitrite    and    its    decomposition 

products   97t> 

Sommerhoff,  E.  O.  Bacteria  ;  Differential  staining  of  — — 
in  the.  investigation  of  tuberculosis,  and  its  apph- 

cation  to  the  examination  of  pelt =00 

Tannage  of  hide  by  means  of  "  insoluble  "  metallic  jellies, 

and  their  influence  on  tannin  analysis 800 

Tanning  extracts  ;    The  rendering  soluble  of by 
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Sommermeyer,  A.    Animal  carcases,  slaughterhouse  refuse, 

etc. ;  Treatment  of (P)    •  •  •••/••     83a 

and  R.  A.  Hartmann  Maschinenfabr.     Carcases,  slaughter- 

house  waste,  etc. ;   Apparatus  for  treating (P)     44r 

Sommerville,   D.     Antiseptics  and  disinfectants 1027 

Sorel,  C.    Aluminium  alloys  (P) !p73 

Soute,  G.   H.    Maple-sap  evaporator  (P)    248 

South,   J.   T.     See   Keen,    C 604 

South  Fork  Smelting  Co.    See  Heslewood,  W.  R 276 

South  Metropolitan  Gas  Co.      See  Lamprey,  R.  H.  B.   and 

P.  C 1034 

Southern  Electro  Chemical  Co.    See  Pauling,  H 1009,  1067 

See  Peacock,  S 8o-  48° 

Southey,  A.  VV.     Fuel;    Production  of  gaseous — -(P)    ..       77 

Gaseous  fuel ;    Apparatus  for  producing (P)    86  lr 

Southwell,  G.  A.     See  Nordensson,  CO 820 

Sovignet   J.      Furnaces  for  roasting  ores  or  other  materials 

Vp)        915 

Don  ores  ;    Process  for  roasting  carbonated (P)     1159 

Soyka,   W.     See  Meyer,   H 875 
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Stalm,  L.    Combustible  f or  explosion  motors  j    Preparation 

oi  a (P) 590>  1150r 

Stamps,    F.    A.     lias  calorimeter  (P) ^11 

Standard     Alcohol     Co.     Ugnocellulose ;      Apparatus     for 

treating (P)    •••    7.61 r 

Sugars;   Production  of  fermentable (P)  —  <b\r,  <oir 

Standard  Alcohol  Co.     See  Gallagher,   P.   E 441,    441 

Standard  Chemical  Co.  See  Bleecker,  W.  V.  . .  240,  757,  757,  870 
standard  lias  Power  Co.     Gas  producer  systems  (P)  354r,  591r 

Standard  Oil  Co.    See  Burton,  VV.  M 414,  414 

See  Robinson,  C.  1 415 

Standard    Oil    Co.    (of    Indiana).     Petroleum    distillation 

residues  ;  Treatment  of (P) 649r,  903r 

Standard  Varnish  Works.     See  Rosenberg,  H 66» 

Stanek,  V.     Beet  juice  ;    Influence  of  the  rapidity  of  satur- 

ation  on  the  purity  of 1080 

Beet     juices  ;      Preservation     of for     analytical 

purposes    802 
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by  means  of  the  immersion  refractometer  . .     100 

Z-Glutimic    acid    from    molasses  ;     Extraction   of . 

The  acids  of   molasses 985 

and  Chem.  Fabr.  Gedeon  Richter.  Hydrogen  peroxide  ; 
Manufacture  of  solid  stable  compounds  containing 

(P) 47r 

See  Andrlik,  K 247,  376 

Stankovitch,    P.    N.     Wood ;     Preservative    treatment    of 

-  (P) 793 

Stanley,    E.    H.,    and    Stanley    Products    Co.     Cream   and 

similar  substances  ;    Process  for  treating (P)  1082 

Stanley,  H.  "Practical  science  for  engineering  students"  1132 
Stanley,  J.  C.   W.,   and   Stanley   Paper  Fiber  Co.     Wood 

and  other  fibrous  materials  ;   Method  and  apparatus 

for  digesting (P)    1°63 

Wood-pulp  digester  (P) °52 

Stanley,  J.  T.    See  Meerbott,  P.  B 1°67 

Stanley  Paper  Fiber  Co.     See  Nase,  B.  T *>52 

See  Stanley,  J.  C.  W 652,  1063 

Stansbie,  J.  H.     Metals  and  alloys  with   nitric  acid  ;    The 

reactions  of 311,  1135 

Stansfield,  J.  F.     See  Elsden,  A.  V "69 

Stanton,  G.  A.     Ore-roaster  (P) 431 

Stark,  O.     Reduction  with  colloidal  platinum  or  palladium  ; 

Apparatus  for 840 

Starkenstein,  E.     Enzyme  action  and  the  influence_of  neutral 

salts  thereon   ". 41 

Stassano,  E.     Furnaces  ;  Electric (P)    95,   542r 

Staudinger,     H.     Isoprene    from    terpenic    hydrocarbons ; 

Preparation  of (P)    507,   1129 

and  others.  Butadiene  hydrocarbons  ;  Pyrogenic  decom- 
position of 835 

See  Engler,  C I129 

Staudinger,  H.  A.  F.  See  Badische  Anilin  und  Soda  Fabrik  768r 
Staunton,  G.,  and  W.  S.  Potwin.     Pontianak  compound  and 

method  of  making  it  (P) ll63 
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Stearns,  F.,  and  Co.     See  Stockelbach,  F.  E 307 
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Steele,  L.  J.     See  Philip,  A 455,  455 

Steele,  W.  L   and  E.  ({.     See  Sutton,  H.  M.; 981 
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(P) 417 
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(P)  355 
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Steinschneider,  L.,  and  P.  Porges.    Filters  (P) 740 
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Retort  furnace  ;  Vertical (P)   526,  861r 

Steuer,   E.     Sludge  ;    Process  for  treating •  (P) 922r 

Steuerwald,  L.  G.  L.     Fibre  in  cane  and  bagasse  ;    Deter- 
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Thiele,  A.    See  Schering,  E.,  Chem.  Fabr.  auf  Actien 1032r 

Thiele,    F.    C.     Asphaltum  ;     Acid obtained    in    the 

refining  of  petroleum  oil 781 

Thieme,  B.    Lampblack  ;    Manufacture  of from  flames 

(P)  435 

Thieme,     C.     Polysulphides ;      Production     of     odourless 

preparations  of (P)    657 

Thierry,  C.  V.     Zinc  vapour ;    Process  for  liquefying 

in  zinc  furnaces  (P) 949,  1117r 

Thiess,  K.    See  Meister,  Lucius,  und  Briining 594r,  906r 

Thilo,  J.     See  Raupp,  H 602 

Thiogen  Co.     Sulphur  dioxide  ;    Recovery  of  sulphur  from 

gases  or  vapours  containing (P) 602 

See  Sanborn,  H 657r 

Thiry,  L.     Paper  pulp  ;   Beating  engines  for  refining (P)     597 

Thoens,  B.,  and  S.  S.  Shears.     Still;    Multiple (P)  ..     900 

Thomae,  C.     Apple  peel ;    Constituents  of 157 

Dry  distillation  ;    The  knowledge  of 527 

Plant  fats  ;    Contribution  to  the  knowledge  of . .     150 

Thomas,  A.     See  White,  G.  F 32 

Thomas,   E.  L.  P.    Fruit;    Method  of  preserving (P)     105 
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Thomas,  J.  E.    See  Stokes,  R 963 

Thomas,  L.  J.,  and  A.  Hannay.     Fuel  ;  Compressed (P)  412 

Thomas,  P.     Yeast ;  The  protein  substances  of 762 

and  S.  Kolodziejska.     Yeast ;    Protein  substances  of 

and  their  products  of  hydrolysis 803 

See  Jolibois,  P H12 

Thomas,  R.  A.     Explosion  in  a  guncotton  store  at  Pitsea  ; 

Report  on  an 842 

Thomas,  R.  B.,  and  T.  F.  Davies.    Annealing  furnaces  (P)  980 

Thomas,  S.  J.    See  Lewis,  J 671 

Thomas,    Bazin,    Casanova,   et   Cie.      Rubber   substitutes ; 

Manufacture  of (P) 245 

Thomas,    Delete,    und    Ridder,    Milchtechn.    Laboratorium. 

Yoghourt  ;      Preparation  and  preservation  of 

(P)   I 504,  804r 

Thomaschewski,  P.    See  Bayer,  F.,  und  Co 1062r,  1062r 

Thompson,  C.  H.    See  L'Hospied  et  Cie 1074 

Thompson,  G.  W.     Coal ;    Relation  of  composition  of  ash 

in to  its  fusion  temperature.     Discussion    . .  1145 

Iron  and  steel ;    Corrosion  of .    Discussion  585 

Pigments ;    Tests   on   the   opacity    and   hiding   power 

of 243 

Thompson,  T.     See  Campbell,  J 253 

Thompson,    W.    P.    Rubber  industry ;     Problems    of   the 

.     Discussion  56  7 

Thompson.    Sewage  standards.     Discussion  273 

Thompson,  Ltd.    See  Downs,  C.  and  R 103 

Thorns,  F.  C,  and  Nernst  Lamp  Co.  Carborundum  fila- 
ments ;  Manufacture  of (P)    79 

Thorns,  H.     Oil  of  manketti  seeds 611 

and  E.  Baetcke.    Bergapten  ;    Constitution  of 10o 

Thomsen    Chemical    Co.,    and    H.    W.  Hillyer.     Sulphur ; 

Production  of    suspensible (P)  106r 

Thomson,  C.     Electrolytic  alkali  processes  and  their  future  ; 

Discussion  on 99o 

Thomson,  W.     Corrosion  of  metals.     Discussion 522 

Lead  ;    Actions  of  various  waters  on .  Discussion  854 

Thorman,  F.     See  Bromet,  J 839,  1083r 

Thome,  C.  B.     Sulphite  pulp  process  ;    Reclaiming  system 

in  a (P) 


1104 

Thornton,  H.  M.     Gas  for  industrial  purposes  ;    Develop- 

ment  of  the  use  of 10°7 

Thornton,  M.  E.     See  Tommasini,  A I98 

Thornton,    W.   M.    Coal   dust ;    Influence   of   gas   on   the 

inflammability  of in  air ;•••.••     93a 

Pit-gas  and  air;    Comparative  inflammability  of  mix- 
tures of ignited  by   momentary  electric  arcs  1149 

and  J.  A.  Smythe.     Bitumen  ;    Caseous  explosion  caused 

by  electric  heating  of in  cable  troughs    ....     900 

Thorp,    J.     Coke    ovens;     By-product    recovery    at . 

Discussion    "* 

Thorpe,    T.    E.      "  Dictionary     of     applied    chemistry "  : 

Vol.  IV  b7b 

vol: I: io9° 

Threlfall,  R.    Electrolytic  cell  (P) 665r 

Thron,  H.    See  Verein.  Chininfabr.  Zimmer  und  Co.  161r,  673r, 

1130r 

Thuau,  U.  J.    Chrome  leather;    Analysis  of 617 

Tanning  ;    Development  of  the  use  of  emulsified  oils 

and  emulsions  in  connection  with 61 ' 

Thuaud,  F.     Steels ;    Manufacture  of  high  tensile,  special 

and  other (P) 238,  loir 

Thiiringer,  V.    See  Wunder,  M Ill,  961,  1158,  1171 

Thwaites,   J.   H.     Copper   liquors ;    Treatment  of (P)  868r 

Refuse  destructor  furnace  (P)   •    ^llr 

and  The  Zeno  Co.,  Ltd.     Copper  liquors  ;    Treatment  ot 

bUl 


(P) 


liede,  E.    Cathode  ray  vacuum  furnace  '96 

Nitrogen  ;  Active **** 

Tiedtke,  R.     See  Meister,  Lucius,  und  Briining  126r 

Tiemann,  F.    Sugar  solutions;    Purification  and  decolouris- 

ation  of (P)      441,  955r,  1123 

Tilden,  W.  A.     "Chemistry;    Progress  of  scientific in 

our  own  times,  with  biographical  notices      n<  - 

Tillmans,  J.     Carbonic  acid  in  water  ;  Determination  of 504 

Tillotson,  E.  W.,  jun.     Soda-barium  and  soda-lime  glasses  ; 

Relation  of  the   refractive   index  of to   their 

chemical  composition -° 

Timby,   T.    G.     Lead   hydroxide ;     Electrolytic   production 

of (P) 4Z? 

Lead  and  siiver  ;    Method  of  recovering (P) 425 

Timm,  F.  C.  W.     Cement  clinker  ;    Treatment  of with 

steam  and  carbon  dioxide  (P) 6o9 

Cement,  lime,  dolomite,  magnesite,  etc.  ;    Burning  and 

sintering (P)   1°'° 

Cement  raw  materials,  lime,  magnesite,  etc.  ;    Prepar- 
ation   and    burning   of    furnace    charges   of    finely 

powdered (P)    659,   659,   659 

Drying  materials,  especially  in  small   lumps  or  agglo- 
merated powder  ;    Process  and  apparatus  for 

(P)  I7 

Finely     divided     materials  ;      Preparation    of for 

burning,  sintering,  or  roasting  (P)  6  59 
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Fuel;    Process  *uii  apparatus  for  gasifying (P)..     860 

Foal;    Proces*-  in  — (P)  860,   1150r 

charges   in   small    lamps   from    molatenwd    lino 
rials.    especially    cement    mixtures ;     Prepar- 

: B12 

lly  those  of  a  fine-grained 

nature  (I  936,  1059r 

Vapour*  of  volatile  metals,  especially  lino;    Condensa- 
tion of  —  ,i  B71 

cl      Tion     of from      /iniii't-rous 

mat'                                           btained   in   the   metal- 
lurgy of  lead  ami  copper  (Pi    871.  1075r 

Bm   oxide;     Recovery    of    — -  from    slags    and   other 

Itacifer.  ,ls(lM 980 

Tim  -.,,i.i ;      instillation    process    for    the 

manufacture  of ■  ( P)   1107 

S       -  ■      \      1032 

Paper,   cardl<o.inl.   etc.  :    Manufacture  of 

(P)   81r 

Tipper.  P.  J.     to  Hot,  P.  C.  B 224 

Tbehenko.   Q.      lr..u  :     Ilath   f..r  the  electrolysis  of (P)        29 

Iron;    Electrolvtic  manufacture  of  sheet (P) 294 

Iron  ;    Electrolytic  retining  of (P) 429 

Tteetotachemko                  Pinna,  H 29,  295r 

Tttanium    Alk>y    Manufacturing    (  o.     Metal-  :     Preparation 

■  mining  -   —  (P) 1075r 

Metals  ;  Prow*  for  retining (P)    1075r 

Sat  Rossi.  A.J 430 

TWow  W»»te  Heat  Powwl  I ...     See  Morgan.  K.  C 412 

Pitas.  C.  C.  and  others.     Zinc  urn  :    Process  for  treating 

sulphide (P)    871 

Tobias.   B.     to  Semml.       1      W 766 

Todd.  J.    Oaonbed  air      Method  of  producing (P)  ..  796 

Todteahaupt,  F.     Set  Chem.  Fabr.  von  Hcyden 192r 

Tdtit.    EX.     i  ream  separators  ;    Centrifugal (P) 987 

[W*.                   Kugarzsky,  I 1024 

Bao,  v 007 

Natural   gas:    Chlormation  of 742 

ag.     Natural  gas;    Chlorination  of 742 

4    1     TborntoiL     Smelting;     Process 

•In  .-electric (P)    198 

rt      !          542,  549 

Tom*.  F.  J.,  and  Carborundum  Co.     Furnace  ;    Electric 

369 

material  (Pi    1158 

_  articks  containing  carbon  ;    Procew  for 

369 

sad  other*.     MlMiHawig  ;     Pnx-ess   for (P) 370 

S~  Alien.  T.    i                                 663,  663 

Toaet.  K.  J.  J.     >!••.,-       Production  of  protective  coatings 

on against  atmospheric  and  other  effects  (P)  94r 

Tooejood.  J   M      las  Daaapstei   &.,  and  Sons,  Ltd.  224r,  278,  415r 
Toossbs.                                                            -  in   presence  of 

jrn  and  alli>-,l  metal-,  in  black  wind,  etc 913 

-  t  furnaces  (P) 948 

i.iir|<,^-s  (P)   933 

Top/.   J     A       ir,!    HUM.     Drying  and   ok, ling  of   granular 

m»-  H47 

**  malt,    seeds, 

u  •.W"J^'thV  gr","i '  7fi4-  921r 

inating  vessel  for  th<-  u  of 

_    _   _    awea—  

T  :?.  I.      M».'    seeds,  and  the  like  ;   Apparatu  ting 

•'  lH'.7r 

Tort'  jrdric  phenols 

and  normal  and  »  phenols  ; 

bons   (p)    1003 
aaola.1  ,r.-  ..f  j    n.-,,;r 

are   of    polyhydrir  from    ChlOTO 

rtionj>rodii'-t-  of  aromatic  hydrocarbon*  (P)   1 060 

by    the     mono- 
melon  of  , r 

•  r<  In  the  manufacture  of 

v.i 



•  rr.iii,  sad  the  like  fp)         798,  HSOr 

^ure  :    Action  of 
re-enforrttia   pi 
«.     Sm   Tropros*.     \ 

■  <    mills, 
■lamias,  etc       CoaiBOTjad  f        •       ng  waste 

Tu ■  Basal.  '     t      to  Frtedbenrr-  1 

,, 

Townaesv  ,iiM. 

lasmed lor  bo*  sad  willow  lathers  36 

Tow  *       >w  Wsrynskl     I 

Mm    I      Ceassat  kilns;    laetali 
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Traetta-Mosca,  F.  Tobacco  grown  in  Italy  ;  Enzymes  and 
Uevulose   in,   and  ether  extract  of  the   leaves  of 

Kentucky 1084,  1084,  1084 

Tobacco  ;      Proteolysis    of    the    germinating    seeds    of 

Kentucky 1084 

Traine  und  Hellmers,  and  11.  YVeyer.     Ammonium  nitrate; 

Manufacture  of (P)    194 

Tranbe,  I.     Plastic  materials  from  anhye'rous  glue,  glycerin, 

and  tilling  materials  ;    Process  for  hardening 

(P)   1121 

Traube,   W.     Cellulose   solutions  ;    Manufacture  of (P)   696r 

Fluosulphonic  acid  and  its  salts 1008 

Sulphuric  anhydride  ;    Action  of on  salts 1008 

Trautmann,      W.     Alumina  ;       Determination     of in 

bauxite   1106 

Treadwell,  W.  D.     Copper;    Electrolytic  separation  of 

from   tungsten   and   molybdenum 382 

Tin  and  tungsten  ;  Electrolytic  separation  of 628 

and    K.    S.    Guiterman.     Cadmium;     Separation   of 

from  zinc   713 

Trebitsch,  O.     Leathers  ;    Process  for  dressing  and  dyeing 

all  kinds  of (P)   1121 

Trfflleries  et  Laminoirs  du  Havre,  Anciens  Etabl.  L.  Weiller. 

Annealing  of  metals  (P) 494 

Trent,  L.  C.     Separating  solids  from  solutions  ;    Apparatus 

for (P)   408 

Trent,  \V.  E.     See  Synunes,  W 94 

Trcnzen,  C.     Metal   filaments  ;    Manufacture  of (P)  . .    1059 

Tungsten     and     other     metals  ;      Rendering more 

ductile  (P)    1017 

Trescot,  T.  C.  Nitrogen  ;  Comparison  of  the  Kjeldahl- 
Gnnning-Arnold,  official  Kjeldahl,  and  official 
Gunning  methods  of  determining 1131 

Triester  Mineralolraffinerie,  and  K.  Opl.  Paraffin  ;  Separ- 
ation of from  paraffin  oil,  and  fractionation  of 

paraffin  (P)    902 

Trimble,  J.  M.,  and  W.  K.  Burton.     Chewing  gum  with  basis 

of  asphaltum  (P)    1150 

Triquet,   P.   G.     Water;    Apparatus  for  sterilising by 

quartz  mercury-vapour  lamps  (P)    ....    448,    548r,    622 

Water  ;     Industrial    sterilisation    of by    mercury 

vapour  lamps  (P)  504 

Trockenschrank-  u.  Maschinenbau-Ind.  Friedriehshafen 
W.  G.  Mader  und  Co.  Drying  plant  for  pulpy  and 
liquid  substances  (P)  408 

Troeller,  W.     Ores  and  metallurgical  products  ;    Treatment 

of (P)   " 872r 

Zinc  and  other  volatile  metals ;    Process  for  distilling 

(P)   832 

Troeltzsch,  R.     See  Schwalbe,  C.  G 1152 

Tropenas,   A.,   and    E.    Tournier.     Cupola   giving   complete 

combustion  with  differential  air-supply  (P)   493 

Trotman,  S.  R.  Chromogenic  organism  capable  of  decom- 
posing tannic  acid   1055 

Puering    or    bating    process ;      Determination    of    the 

falling  of  skin   in  the .     Discussion 402 

Trottier,  R.  E.     Classifier  for  solid  material  (P)  999r 

Truchot,  P.     See  Taraud,  A 600,  827r 

Tmett,  H.  B.     See  McLaughlin,  A.  C 587 

Trumble,    M.   J.,   and    Trumble    Refining   Co.     Petroleum  ; 

Refining (P)    902 

Trutzer,   B,     Mercuric   chloride;    Preparation  of from 

mercury  and  chlorine  (P)   827 

Tscbunknr,  E.     .See  Bayer,  F.,  und  Co 884r,  1170r 

Tsujimoto.  M.     Japanese  marine  animal  oils 433 

Marine  animal  oils  ;   Distillation  of  the  fatty  acids  of 96 

Tsuzuki,  J.     Antiberiheric  ;    Preparation  of  an (P)  550,  842r 

Tucker,  s.     Bee  Chapman,  <:.  A 146,  H61r 


.See  Minerals  Separation,  Ltd. 
Tucker,    S.    A.     Nitrogen    lixatio.i  ;     The    Serpek    process 

for 

and  V.  I .  Wang,     strontium  carbide  ;   Action  of  nitrogen 
on 

Tufts,  ('.  <;.,  and    Sonet-Solvay  Co.     Ammonia  from  coal- 
gas:    Production  of  puriiied (P) 

..'as  ;     Process    for    purifying  (P) 


757r 


1143 
532 

791 
1150 


.s>e  Blauvelt,  w.  H 278r 


Turner,  A. 


'uffs  soluble,  in  water  ;    Process  for  making 
(P)    


Turner,   C.    W.      II vdiocarUm   oil 
for  distilling  IP) 


Apparatus  and   process 
78,    .'>27, 

I  urii'-r,  J.     See  Holliday  and   sr.ns,  Ltd 

Turner,  J.  L.,  and   II.   K.  Mulford  Co.     Suprarenal  glands; 
derivative   oi   the   active   principle  of  the 

—  m 

J  nrner,  T.     ,SVe  Nair,  T.   K 

Bissett.     Alkali  halides  ;    Solu- 
metbjri,     ethyl,     propyl,     and 


Tunier,  w     i.    -     end  <     I 

lulitjes      of  in 

■XHUnyl   alcohols 

i  I'n     i       Senna  leaves;   The  oonstitnenta  of  ■ .... 

and    II.    W.    B.    Ciewer.     Cnryaarobn  ;     Constituents 
commercial 


of 


528 

1098r 
<MSr 

924 
914 

1154 
1127 

1126 
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Tutin,  F.—  coat. 

Ipuranol  and  some  related  compounds  ;    The  formula 

of 4o 

See  Power,  F.  B 837 

Tuttle,  F.  H.     See  Cain,  J.  R 606 

Twining,  R.  H.      See  White,  G.  F 804 

Twitchell,  E.     Fats  and  oils  ;    Treatment  of to  produce 

fatty  acids  and  glycerin  (P)   1119 

Tyden,  E.  O.  E.     See  Appelqvist,  G.  S.  A 430 

Tye,    T.    G.     Gums    and    resins ;     Purification    of and 

apparatus  therefor    (P)   *99r 

Tyler,     G.     M.     Disintegrating,     screening,     and     blending 
artificial  manures,  minerals,  clays,  chemicals,  etc.  ; 

Apparatus  for (P)   934 

•'  Tymoor,"  Naamlooze  Vennootschap,  and  others.     Clarify- 
ing   and    precipitating    chambers ;      Continuously 

woiking 805 

Tyndale.     Sewage  ;  Slate-bed  treatment  of .     Discussion       59 

Tyrer,  T.     Annual  dinner  ;    Speech  at 728 

Annual  meeting  proceedings    "19,   725 


u 

Ubaghs,  M.     See  Prost,  E 90 

Ubbelohde,  L.    Furnace  ;    Electric  resistance (P)  433r,  611r 

Oils  for  lubricating  and   for  protecting   metals  ;    Pre- 
paration of  electrically  conductive (P)    782 

See  Engler,  C 410 

Uebel,   C.     Nitrates  ;    Process  for  removing  halogen  salts 

from  crude (P) 602,  700r 

Ueno.  S.     Kaya  oil  ;   Composition  of  the  fatty  acids  of 917 

Uhde,    F.    Ammonium    nitrate    from    ammoniacal    gases ; 

Production  of (P)    289r 

Uhc'e,    O.     Refuse  ;     Apparatus   for   destroying (P)  . .  159r 

Refuse  ;    Process    for    destroying (P) 548 

Uhl,     R.     Albuminous     substances     containing     sulphur ; 

Preparation  of  heavy-metal  compounds  of (P)  1032 

Proteins ;    Soluble  metallic   (especially    copper)    com- 
pounds of  sulphurised 989 

Uhland,    W.    H.,    Ges.     Separation   of   liquids   and   solids; 

Turbine  for  the  continuous (P) 525 

Starch  ;    Process  for  purifying (P) 41 

Chlenhuth,  R.     See  Hepp,  E 356 

See  Meister,  Lucius,  und  Briining   282r 

Ullmann,    F.    Anthracene    dyestuffs    containing    sulphur ; 

Manufacture  of  vat (P) 190 

and  J.  Gnaedinger.     Indamines 15 

and  X.  L.  Klingenberg.     2-Methylanthraquinone  ;  Investi- 
gations on 356 

and  R.  Medenwald.     2-Aminoanthraquinone 693 

Ullmann,  M.     Soaps  containing  soluble  fluorides  :   Manufac- 
ture of (P)    498 

Ullmann-Goldberg,     I.     2-Anthraquinone     sulphide  ;      Pre- 
paration of (P)    356 

Ullrich,  G.     See  Krupp,  F.,  A.-G.  Grusonwerk 664r 

Ulrich,  A.     See  Hoffmann- La  Roche,  F.,  und  Co 380 

Ulrichs,    E.     Colour   lakes  ;     Preparation   of from    azo 

dyestuffs  (P)    543 

See  Badische  Anilin  und  Soda  Fabrik 1102r 

Umber,    H.,    and    J.    A.    von    Wulfing.     Hexamethylene- 

tetramine-citric  acid  tablet ;    Effervescent (P)  807r 

Umney,  J.  C.     Belladonna  root  analysis 958 

Citral  in  lemon  oil  ;    Determination  of 883 

Lemon  oil  ;    Terpeneless 45 

Lemongrass    oil ;     Solubility    of in    70    per    cent. 

alcohol    . . . : 623 

Pepperment  oils  ;  Japanese 306 

and  S.  W.  Bunker.    Essential  oils  ;    Solubility  of  water 

in 378 

and  E.  M.  Holmes.     Cummin  ;    Persian 306 

See  Holmes,  E.  M 378 

Underhill,  L.  K.     See  Chapman,  D.  L 424 

Union  Fibre  Co.     See  Parkison,  T.  B 1153 

Union  of  German  Iron  Workers.     Manganese  ;    Volumetric 

determination  of by  the  Volhard-Wolff  method     510 

Union  Metallic  Cartridge  Co.     See  Pritham,  H.  C Ill 

Union  Photographique  Industrielle  Etabl.  Lumiere  et  Jougla 
rtunis.  Colour  photography ;  Bleaching-out  pro- 
cess of (P) 508 

Photographic  papeT  ;    Preparation  of (P) 451 

Photographic   plates ;     Film-like    coating   for   antihalo 

. (P)   1087 

Toning  of  photographic  images  on  paper  by  nascent 

colloidal  sulphur  ;  Brown (P)  161 

United  Alkali  Co.,  Ltd.,  and  J.  W.  Kynaston.  Zinc  sul- 
phate ;    Manufacture  of from  galvanised  iron 

scrap,   zinc   residues,   etc.  (P)  867 

United  Gas  Improvement  Co.     See  Evans,  O.  B 970 

U.S.  Shellac  Importers'  Assoc.  Shellac  ;  American  alcohol- 
insoluble  test  for 613 
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United    States    Smelting,    Refining,    and    Mining    Co.     See 

Sprague,  C.  B '" 

See  Stevens,  R.  H •   l"' 

Upton,  G.     Glue  or  gelatin  ;    Process  of  obtaining (P)     <  60 

Urbain,    G.     "  Spektrochemie  ;     Einfuhrung    in    die  — — "     676 
and  A.  Senechal.     "  Complexes  ;    Introduction  a  la  chimie 

des " 1U9U 

Urban,    J.     Sugar    beetroot  ;     Action    of    sulphur    on    the 

growth  of m .-••.••■     669 

Urban,  K.     Betaine  ;    Preparation  of from  waste  lyes 

from  the  desaccharification  of  molasses *w 

Urista,  A.  M.     Evaporating  liquids  ;   Apparatus  for (P)  1056 

Usines  Electriques  de  la  Lonza.     Alkali  metals  ;    Manufac- 
ture of by  electrolysis  of  fused  halogen  com- 

pounds  (P)    -4U 

Utescher,  E.     Fatty  acids  and  their  glycerides  ;    Saturation 

of  unsaturated (P) ,,   ™ 

Utrechtsche  Machinefabriek.     See  Smulders,  F.  H 33,  96 

Utz.     Antimony   pentasulphide  ;     Analysis   of 1065 

Pine  oil  in  turpentine  oil ;    Detection  of  — —  . . ....     «» 

Wood  oil  ;  Examination  of .     Detection  of  gurjun 

balsam  and  sesame  oil »°" 

Uyeno,   S.     Hydrogen  ;    Generation  of  ——  (P) -«9 

Iron  ;    Coating with  aluminium  (P) -*» 


V 

Vacheron,  A.     Belting  ;    Compositions  for  treatingg— ^(P)  J$£ 

Vagt,  A.    See  Bayer,  F.,  und  Co 3o5r 

Valahrteue  A      Sewage  ;   Decantation  and  filtration  of  — — 
NalabrtgafteV'mechlnicai  sedimentation  or  septic  fermenta- 

won  (P) ;',:'■"' 

Valette,  T.,  and  R.  Feret,     Colour  photography  on  fabnes  ;  ^^ 
Process  of (P)    

Valeur,   A.    See  Moureu,   C 

Vallee,  C.     See  Ployart,  L •  •  •  ••  • • 

VaUery,   M.     Rubber   goods;     Koettstorfer's  saponification 

value  as  a  measure  of  resins  and  factice  in . .     -io* 

Vallotte    P    M.  A.      Carcases,  slaughter-house  refuse,  etc  ; 
vauoue,  prev^t£g    lQSS    of    organic    nitrogenous    matter 

during  the  treatment  of (P) *° 

Valpy,  O.  H.    See  Jameson,  J.  E •  •  • 

Van  Alkemade,  J.  van  R.     Paraffin;    Production  of  trans- 
lucent uniformly  coloured (P) •  ■  •  9"A  «»" 

Van  Alphen,  L.    Manure  :    Manufacture  of (P)  .  •  •  •  •  •     »«^ 

Van  Arsdale,  G.  D.     Copper;  Electrolytic  refining  of (P)     »^ 

Van  Datte,  R.    Lubricants  and  process  for  applying  sam^  ^^ 

(P)    794 

Van  de  Casteele,  A.    See  Prost,  E 

Van  der  Meuleu,  A.  A.     See  Oelenheinz,  T 

Van  der  Wielen,  P.     Opium  for  pharmaceutical  purposes  ; 

Standardisation  of .        Normal  opium      .....     »*" 

Van  Dyke,  J.  W.,  and  others.     Petroleum;    Process  and    ^ 

apparatus   for  distilling (P) •  •  • 

Van  Geenhuizen,  G.     Oil  presses  (P)    *»'•  ? 

Vang-Lauridsen,  O.    See  Christensen,  C •  *<»>  D°4T 

Vanino    L     and  A.  Schinner.     Formaldehyde  and  nitrous 
Vamno,  £c;da;naKe\ction   between .    Determination  of      ^ 

nitrites    ••" *'" 

Van  Laer,  N.    Bacillus  hordei,  a  new  organism  in  brewing,     ^ 

related  to  Bac.  subtihs ;  ' ' ',:'    ,Q7r 

Van  Marcke  de  Lummen,  M.     Roasting  f™M«» J p>  *£•  597r 
Roasting  furnaces,  etc.;    Stirring  or  agitating  device ^^ 

for  use  in (P)   •'••         '„     ftft, 

Van  Oorde,  J.  J.     See  Naamlooze  Vennootschap     Tymoor        »ua 

Van  Spanje,  G.  H.  J.     See  Hoffmann,  L •  • 

Van    Stockum,    D.    J.    Remedy    for    infectious    diseases: 

Production  of  a (P) • " 

Van  Vriesland,  A.  I.     Fishing  nets  ;    Treatment  of to 

increase  their  durability  (P)    I'Ll'V 

Variot,    P.    Manganese    fertilisers   with   a   basis   of   blast-g   ^ 

furnace  slag  (P)    fi91 

Vasey,  S.  A.     See  Bell,  W.  T ;  •■■;•••"     0Z1 

Vasseur,  A.     Sodium  cyanide  from  vinasse  ;    Manufacture    ^ 

of ,_- 

Vasseur,  J.     See   Houdard,  M •  •  •  •  •  • 

Vattier,  C,  and  N.  Echegarai.     Iron  ore  resources  of  Chili    869 
Vaubel     W.     Ammonium   and  alkali  nitrates  and  nitrites, 
Vauoej,    vv^   a^    correspondin(5    „,»„    of    some    amines ; 

Behaviour  of towards  reducing  agents 6&& 

Rubber  substitutes  (factice)   . . •  •  •  ■  ■  •  • 20, 

Rusting  of  iron  ;  Ammonium  nitrate  as  a  cause  of  the  — —  <U1 

and  E   Weinerth.     Caoutchouc  ;   Determination  of as 

bromide    ~ 

Veckenstedt,   H.    See   Ehrenberg,   P ■ ■  ■  ■■■  ■■  <w 

Vedovelli    Priestley    et    Cie.     Electric    currents ,;     1  roducts 
permeable     to     high-frequency-   —  and     imper- 

meable  to  low-frequency  currents  (P)    «"» 


7* 


K>1  EtNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


PAGE 

F.  P.     Tannery  effluents  ;    Purification  of 168 

and  J.  L.  Merrill.     Pulp,  paper,  and  other  products  from 

waste  resinous  »iK>ds 358 

and  J.  S.   Rogers.     Sole  leathers  ;    Composition  of  some 

667 

Sugars  in  leather  ;    Determination  of 37 

VeUaquei.  L.     Leather  ;    Manufacture  of  artificial (P)  246 

Leather:  Manufacture  of  vegetable (P) 246,  438 

Kubber  substitute;     Manufacture   of (P) 245 

Veiten.  H.     Ore  dressing  apparatus  (P)   640 

Venabta*.  T.  A.,  and  other-      Water;     Method  and  means 

for  softening (P)    , 805 

Vent<>u-l>ucUux.    L.     Naphthalene    as    fuel    for    explosion 

engines  ;  I'se  of 12 

Yaotre,  J.     Wines  ;    Influence  of  yeast  on  variations  of  dry 

extract  and  glycerol  content  of 838 

Varbert,  E.     Paper,  boards,  etc.  ;    I'se  of  slag  and  clinker 

wool  and  cotton  for  the  manufacture  of  (P)     482 

Varbieae,   F.     drains  ;    Process  for  the  diffusion  of  whole 

(PI    443 

Verdon.  E.     So*  Bourquelot.  E 456,   762 

Verein  f.  Chem.  Industrie  in  Mainz.  Cellulose  ;  Manufac- 
ture of  acid  eaters  of (P)    865,  940r 

Varein.  Chem.  Fabr.  Landau.  KreidJ,  Heller  und  Co.  Enamels, 
glass,  etc.  :    Clouding  agents  used  in  making  white 

(P)   290r 

Enamels  ;   Manufacture  of  white (P)  488,  535r,  753,  829r, 

829r 
Enamels :      Materials    for    producing    opacity    in    the 

manufacture  of  white (P) 945 

Verein.  Chem.  Werke  A.-G.     Fats,  oils,  and  waxes  ■    Process 

for  dissociating (P)   498r 

FaU  ;    Process  for  removing  rancidity  from (P)  . .     875 

ury  derivatives  of  aminobenzoic  acids  ;    Prepara- 
tion of  nucleus-substituted (P)  1031 

Verein.     Cbininfabr.     Zimmer     und     Co.     Hydrocinchona 

alkaloids  ;    Manufacture  of  esters  of (P) 161r 

Hydrofsntaed  organic  substances  ;   Manufacture  of 

989,  1130r,  1130r 

Hydroqoinine  ;    Preparation  of  homologues  of (P)    213, 

38  lr,  673r 
Varein.   Fabriken   f.   Laboratoriumsbedarf.    Perborate  pre- 
parations ;    Production  of  soluble,  stable (P)    827 

Varein.      Glaxustoff-Fabriken.     Fomiylcelluloses ;       Process 

oaking (P) e53r 

Tritile    and    other    fibres,    films,    etc.,    from    viscose  ; 

Preparation  of (P) 748 

Threads,  films,  or  sheets  from  viscose  ;    Manufacture  of 

,    „— —  (P)    865,  907r 

and    E.    Bronnert.    Cellulose   solutions ;     Production   of 

„__*•»«>■ (P) 422r 

Copper  ;     Recovery   of from   the    wash-liquors   of 

the  ruprammonia-rellulose  process  (P) 133r 

FormytaeUaloae  ;    Process  of  producing (P)  .....'.  i9r 

Threada,     etc.  ;      Manufacture     of     artificial from 

enpric  solutions  of  cellulose  (P) 865 

Vacate.  Kaln-Rottweu>r  Pulverfabriken.  Explosives  ;  Manu- 
facture of  safety (P) 712 

JUmary   powder  from   nitrocellulose  ;     Manufacture  of 

'P)   214 

Kanataeidefabriken    A .-<,.     Nitrocellulose;    Prepar- 
ation of ( p)    gg6 

F-    **•*••'•     Artificial    luatr.u,   threads,   bands, "and 
UamenU;    Manufacture  of (V, 975r 

%*"   •     ;*'    -'••''•-.- i- •■  •.    fag    Deotachland.     Vlaamr 

ajeneratoni  ;  Ensuring  pure  fermentation  In (P)     444 

*•""*■  **fj**keri.n'i-  w  Bohrnen.  Beet  diffusion  and  press 
teteea  .  Iwt*rnun*tion  of  loss  r,f  polarisation  due 
to  action  of   lime  on 38 

Vacwnea.  T.     84*  Aupbelle  et  Cle ' "     _,_ 

VarWy.  A.     5m  PVarl.  J     '.'.'.'.'.'.'.'.'..'.      795 

Aaocnatbinea  and  azo  dyestuffs 744 

VuwU^sjaxl  Latt/Mwuit    I   iJr»„.  wen-  yeagt'. 

Removal  of  Wtter  subnUnce*  from ...  103 

Wtm  MM    '  MHfj  mmm"  .    Pro  1—   tot   prodoetog 

v.~~      7^w~  '""  1082'    1124 

r-^STTJTSf.^'1     '"",   co*t'"«     "^rations; 

▼Jalay.  A.  P.     Ahimteluni  a  fewa*  for  separating 

IO73 

Vu   '  *    J'.     x''-    [      ''*"■"       "dptmrlr    add;     Apparatui 

-  -J'   '"•  ■  960 

MM    conditions    of 

"■■■"'  

tM   Jf  -flcUMy    hardening 

mmA    J-    ^' ?■£**",  r' steel 

PtH       *"Mm*M?mmU*'ir'  "'  I'll-,    uoir 

oT^      (ff  .avlngs.   * .,      rf. 

Victor.   J.     Maal ;     Manufacture  of (p, 430 

Bla^lootowrtef  mattera  for  animal   fibres  and 
********       '  um 


PAOH 

Vidal,  R.—  coni. 

Solutious  of  organic  compounds  giving  emulsions  with 

water  ;  Solid  or  liquid (P)  150,  498,  759,  918r,  1021 

Tanning  of  skins  (P)  1024 

Vidstraud,  E.  H.,  and  H.  B.  and  X.  F.  Hultgren.    Liquid 

fuel ;  Manufacture  of (P) 1001,  1059r 

Vi&ajus,  J.  M.    Cement ;    Use  of  by-products  from  caustic 

soda  manufacture  in  making (P) 945 

Viertel,  E.  and  H.     See  Siemens  und  Co.,  Qebr 148r 

Vierthaler,  R.     See  Fenderl,   E 194 

Viesi,  S.     Explosives  ;    System  for  raising  and  conveying 

liquid (P) 991,  1088r 

Vigneaux,  G .    Tartaric  salts  from  waste  tartrous  materials  ; 

Extraction  of (P)    603r 

Vignolo-Lutati,    F.       Imperata   cytindrica,  P.B.,  from  Tri- 
poli ;   Utilisation  of 228 

Vignon,  L.     Coal  ;    Fractional  distillation  of 76 

Methane  ;    Formation  of from  water  vapour  and 

carbon  monoxide  by  catalysis 817 

Water-gas  ;  Composition  of 742 

Vigouroux,  E.    Iron  and  silicon  ;    The  transformations  of 

alloys  of 606 

Villavecchia,  V.,  and  A.  Cappelli.    Cotton,  wool,  and  silk 

in  mixed  fabrics  ;    Determination  of 227 

Villedieu,  C,  and  others.    Artificial  wool ;    Manufacture  of 

(P)    1163 

Villemin,  J.  C.    Tin  ;    Extraction  of from  its  ores  and 

drosses  and  apparatus  therefor  (P)  948 

Villiers-Stuart,     H.    Nicotine;      Extraction     of from 

green  or  uucured  tobacco  (P)  924 

Vindrier,  P.    Textile  fibres  of  animal  origin ;    Process  for 

degreasing  and  scouring (P)  1154 

Viol,  C.  H.    See  McCoy,  H.  N 287 

Vis,  G.  N.    Ammonium  sulphate  ;   Manufacture  of (P)    634 

Vischniac,  C.    See  Goris,  A 251 

Vita,  A.,  and  C.  Massenez.     Sulphur  in  pig-iron  and  steel ; 

Determination  of 26 

Vitrified  Coal  Co.,  Ltd.    Fuel ;   Manufacture  and  treatment 

of and  apparatus  therefor  (P) 1059r 

Vivian,  A.  W.  H.     See  Grote,  L 36 

Voelcker,    J.    A.     Sewage ;     Slate-bed    treatment    of . 

D.scussion    59 

Voelker,  A.    Melting  furnace ;    Electric  resistance (P)  200r 

Quartz  glass  ;    Manufacture  of  transparent (P)  . .    195r 

and  N.  Meurer.     Quartz  bodies  ;   Apparatus  for  producing 

hollow (P)   868r 

Vogel.     Nitrate  in  arable  soils  ;    Behaviour  of 100 

Voigt,  K.    Zinc  ;    Rapid  determination  of 163 

Voigtl&nder,  O.     Tungsten ;    Manufacture  of  homogeneous 

shaped  masses  of  pure (P) 949 

Voisenet,  E.     Wines  ;  A  ferment  producing  bitterness  in 503 

Wines  ;    The  organism  causing  bitterness  in ,  and 

its  behaviour  with  potassium  hydrogen  tartrate  . .  620 

Volland,  E.     Refrigerating  apparatus  (P)   185r 

Vollberg,  H.    Reaction-spaces  ;   Method  of  filling  large 

(P)  1148 

Vollert,  P.  G.     Dyeing  apparatus  (P)    531 

Vollmer,    K.    See    Norsk    Hydro-Elektrisk    Kvaelstofaktie- 

selskab    758 

Volney,  C.  W.  Calcium  acetate  and  wood-alcohol ;  Manu- 
facture  of (P) 279 

Sterilising  liquids  ;    Process  for (P) 210 

Von  Bauer,  T.     Coke  ovens  ;    Recuperative (P) 901 

Coke  ovens  ;    Recuperator  for (P)  901 

Von  Berneck,  R.  M.     See  Meister,  Lucius,  und  Brtining  142r,  195r 

Von  Beruuth,  O.     See  Kitchen,  J.  M.  W 157r 

Von  Braun,  J.,  and  O.  Koscielski.     Dyestuffs  from  diaryl- 

paraftins  ;  Double 592 

Von  der  Kammer,  J.     Malt;    Manufacture  of with  use 

of  added  nutritive  substances  (P)    880,  1082r 

Von  der  Linde,  C.    See  Albert,  K 541 

Von  Eicken,  H.     Gas  poor  in  oxygen  ;    Preparation  of 

under  pressure  (P)   476 

Gases  ;  Producer  of  inert (P)    780r 

Von  Perber,  if.     See  Miiller,  E 286 

Vongerichten,     E.,    and     W.     Homann.     Quiuoline     Red ; 

1  'institution  of  15 

Von   Qiliewald,  C.  P.     Hexamethyleiietriperoxide-diamine  ; 

Preparation  of (p)    992 

Thiourea  ;    Process  for  preparing (P) , . . . ,    1170 

Von  Grroattng,  A.  P,  <;.  <;.  P.  J.  Paraffin  filter  cake-  Re- 
moval  of   oil  from (P) '. 1098 


Lead  sulphide  and  lead 

iiii,' 


866 

1131 

954 


Von  HaTM*,  G.,  and   P.    l'ancth. 

ebfomatoj  Solubility  of- 

See  Puneth,  1 illl, 

Von  Hoaffk,  P.    See  Bamao,  m 

Von    John,    W.    K.     Aluminium    alloys;     Constitution    and 

analysis  of 307 

Von  Jliptner,    F.     Calorific   value;     Determination  of 

by  experiment  and  by  calculation    222 

Von  JUptner,  H.     See  Bamberger,  M 702 


NAME  INDEX. 


75 


PAGE 

Von  Kamen,  A.    Coke-oven  with  heating  walls  composed 

of  vertical  flues  (P)   1058 

Von  Kerpely,  A.    Gas  producers  (P)    278,    649r,    1098r 

Von  Klemperer,  R.  L.  Substances  giving  characteristic 
emission  spectra  in  a  flame ;  Determination  of 
(P)    675 

Von  Koch,  C.  F.  R.  Electric  discharges  in  gases  ;  Extraction 
of  the  products  produced  by (P) 


611 
200r 


Gases  ;    Process  and  electric  furnace  for  securing  pro- 
ducts formed  in at  high  temperatures  (P)  . . . 

Heating    gases    to    high    temperatures ;     Method    and 

means  for (P) 752r 

Von  Liebig,  H.  J.     See  Lintner,  C.  J 1081 

Von  Linden,  M.,  and  others.     Copper  compounds  of  lecithin 
and  analogous  compounds  ;   Production  of  complex 

(P)   672,  960r 

Von  Lippmann,  E.  O.     Trehalose,  vanillin,  and  <f-sorbitol ; 

Occurrence  of 49 

Von   Meyenburg,  F.,   and  F.   Lossen.    Drying  material  for 

gases  (P) 645 

Von   Niessen,    Gebr.     Coffee  ;    Removal  of  the   toxic  pro- 
perties of (P)    504,  880r 

Von  Orth,  L.    See  Richter,  F 951r 

Von  Pirani,  M.    See  General  Electric  Co 949 

Von  Possanner  and  S.  Berger.    Blotting  papers  ;    Influence 

of  dyestuffs  on  the  absorbency  of 191 

Von    Proskowetz,    W.   R.     Sugar   crystals ;     Separation   of 

•  and  liquoring  sugar  (P) 837 

See  Henri,  V.  209r,  305r,  504,  504r,  620, 
764,  764,  766,  882,  882r,  1125 

Cement ;    Manufacture  of (P) 

604,  1013r 


syrup  from 

Von  Recklinghausen,  M. 

Von  Ritter-Zahony,  K. 


Von  Schlippenbach,  F.     Roasting  ores  and  recovering  the 

gases  therefrom  (P)    872^ 

Von  Schonthan,  H.     See  Verein.  Chem.  Werke  498r 

Von  Schwarz,  M.    Ferrosilicon  ;    Oxidisability  of 869 

Von  Skopnik,  A.     See  Marcusson,  J 33 

Von  Staszewski,  G.     Barium  sulphite  from  barium  sulphate  ; 

Manufacture  of (P)  943 

Mortars  ;    Calcination  of  materials  used  in  making 

(P)  428,   945 

Von  Vargyas,  E.     Rubber  compound  (P)  615 

Von  Vietinghoff,  K.     Coffee  ;    Production  of  an  extract  of 

(P)   804 

See  Bystron,  J 99,  99r,  154r,  438,  438,  618,  618r 

Von   Wachtel,  A.,  and  C.  Woegerer.     Sugar;    Process  for 

clarifying  raw (P)    879 

Von   Walther,  R.     Dyeing,  impregnation,  and  other  treat- 
ment of  fabrics  (P)    653 

Sulphur  from  sulphite-cellulose  waste  lyes ;    Process  for 

obtaining (P) 827 

Wood,  shavings,  sawdust,  etc.  ;    Decomposition  of 

(P)   597,  653r 

and  W.  Dederich.     Liquids,  etc.  :   Increasing  the  emollient 


properties  of 
Von  Wartenberg,  H 


by  adding  saponin  (P) 672 

and  L.  Mair.     Ozone  ;    Formation  of 


■  at  various  pressures   1117 

Von  Wassermann,  A.,  and  E.  Wassermann.     Dyestuff  con- 
taining selenium  ;    Preparation  of  a (P) 783 

Seleniferous  and  telluriferous  substances  ;    Manufacture 

of  coloured (P) 614r 

Von  Weimam.  P.  P.     Colloidal  solutions  and  precipitates  ; 

Theory  of  the  preparation  and  stability  of . .  112 

"  Dispersoid  solutions  :    Preparation  of " 255 

Gold  in  quartz  ;    Condition  of 89 

Von  Werenbach,  F.     Distilling  or  concentrating  liquids  (P)  222r 

Von  Wulfing.  J.  A.     See  Lauch,  R 450r 

See  Quade,  F 672 

See  Umber,  H 807r 

Von  Zelewski,  R.    Zinc,  lead,  and  like  metals :    Extraction 

of from  their  compounds  with  oxygen  (P)  . . .  295 

Von    Zweigbergk,    G.     Cellulose ;      Determination    of    the 


with   iodine 


17 
863 


..uality  of  sulphite- 
Sulplite-cellulose  lyes  :    Testing 

Voorhces,  G.  T.     Heating  process  and  apparatus  (P) 782 

Voorhees,  S.  S.    Iron  and  steel ;    Corrosion  of .    Dis- 
cussion         585 

See  Walker,  P.  H 1119 

Vorlander,  D.     Prussian  blue  reaction  :    The 193 

and     R.     Haberle.    Colloids ;      Chemical    time-reactions 

with 600 

E.   Mittag.     Triphenylthiocarbinol 1099 

Sodium  acetate  ;    Two  isomeric  forms  of 


and 

and  O.  Nolte 

anhvdrous 
and  W.  Strube. 


Alkalis  and  alkaline  earths  ; 
carbon  dioxide  on 


Action  of 


Vorraber,  J. 


Ammonium  sulphate  ;    Apparatus  for  grinding 
—  (P)   

Voswinkel,  A.     Glycollylurethane  ;     Preparation  of  deriva- 
tives of (P)   

Votocek,  E.,  and  J.  Matejka.     Malachite  green  ;    Synthesis 
of  alkoxy  derivatives  of 


1065 
193 

792r 

1129 

693 


\  ouga,    M.    Food    products :     Manufacture    of    dried 

and  apparatus  therefor  (P)   305,. 

Milk;    Manufacture  of  condensed  '(P)"!!!!        """    671r 

Vournasos,    A.    C.    Halogen    compounds;     Reduction  ' of 

certain  volatile by  powdered  potassium    656 

Vueghs,  H.    Dyeing  and  bleaching  cotton,  linen,  and  jiite 

yarn  in  hanks  ;    Machine  for (p) *#         749 

Vuigner,  J    B.  M.  E.,  and  P.  R.  Pierron.    Nickel  and  its 

alloys  ;  Preparation  of (P) g70 

Vuilleumier,    R.,    and    Pintsch    Compressing    Co      oil-gas  • 

Generation  of  high-pressure (P)   _      '  278r 


w 


Waddell,    A.    Coal,    shale,    etc.;      Treatment    of in 

vertical  retorts  (P) 6g0 

Wade,  J.,  and  R.  W.  Merriman.     Ethyl  acetate  ;  Purification 

density,  expansion,  and  vapour  pressure  of .         108 

Wagener,  A.     Coke  ;    The  moisture  ano1  ash  content  of '—    935 

Wagener,  G.,  and  E.  I.  du  Pont  de  Nemours  Powder  Co 

Electrodes  for  producing  arcs  (P)  '    432 

Waggaman,   W.   H.     Phosphate   fields  of   South   Carolina  • 

Report  on  the '  10„. 

Wagishauser,    C.     Bottle-seals   and    bottle-sealing   coninrxsi- 
tion  ;  Manufacture  of (P) mA~ai 

Wagner,  F.  H.,  and  Bartlett  Hayward  Co.     Gas  •    \DDara'ti™ 

for  extracting  tar  from (P) '  /    _  g20 

Wagner,  H.,  and  others.     Fats:    Influence  of  light  on 

in  complete  absence  of  air  .  --a 

See  Heilmann,  J.,  et  Cie /.q)( 

See  Meister,  Lucius,  und  Briining   ........'...'/  '9337    951^ 

Wagner,  H.  A.  Electrolytic  diaphragms  (P)  ...].]  1075  1117r 
Wagner,  M.     Water  ;    Process  for  removing  iron  from - 

(P'  922 

Wagner,  W.    Iron  scrap  and  turnings  ;    Process  and  anDar- 

atus  for  melting (P)    vv^      1(..& 

Wahl,  A.^and  P.  Bagard.     Coal;    Microscopic' exarninaVion 

Indigoid  series  ;  Synthesis  in  the  1HJ.   "..'//_' \"  " '^i7    59* 

Wahl,  R.     Malt;    Manufacture  of (P)  '   ft7Q 

Sour  liquids  for  use  as  vinegar  substitutes,'  preservYnc 

pickling,  etc.  (P) ^         oqq*'   049r 

Wahl,  W.  A.  Phosphorus;  Equilibrium-diagram  of  — T  '  "288 
Wahl-Henius   Institute  of  Fermentologv.     Fermented   malt 

beverages  ;  Manufacture  of (p)    503r 

Wales,  S.  S.     Armour  plate  (P)  . .  '    lgnr 

and  Carnegie  Steel  Co.      Armour  'plate;  "Treatment'  b't 

See  Reese,  V.  P.' ' '.  \ '. '. '. '. '. '. '. '. '.  \  \  \  \  \  \  \ ' " '  \  \  \ ' '" " "    -  -  -  g"0^ 

Walker,  F.     Calico  printing  and  like  machines  (P)  .......  654 

Walker,  J.  R.     Turpentine  condenser  (P)   [  498 

Walker,  L.  V.     See  Clement,  J.  K 537 

Walker,  P.  H ..,  and  S.  S.  Voorhees.     Paints  for  steel  sub- 
jected to  alternate  exposure  to  air  and  fresh  water  ■ 

Some  tests  of '  1 1  iq 

Walker,  R.    See  Wagner,  H 759 

Walker,  W.  H.     Iron  and  steel ;    Corrosion  of 584 

and  Merrimac  Chemical  Co.     Formic  acid  ;    Manufacture 

of (P) m 

and  W.  A.  Patrick.     Oxygen  in  iron  and  steel-    Deter- 
mination   of by    reduction    in    the    electric 

vacuum  furnace    53g 

Walker,  W.  O.     Sulphite  pulp  mills  ;    The  problem  of  the 

waste  liquor  from 389 

Walker,  W.  R.     Steel ;    Manufacture  of (P) \\\'m  295r 

Wallace,  C.  F.     Ozoniser  (P) *"542 

Wallace,  G.  G.     See  Payne,  J.  M 284    423 

Wallace,  R.  W.,  and  E.   Wassmer.     Magnesium  ;    Electro- 
lytic production  of (P)     1159  iigir 

Nitrogen  ;      Production    of and    obtaining'  useful 

by-products  (P) 364|  365r 

Wallach,  E.     See  Scheurer,  A 1006 

Wallach,    O.     Auto-reduction   in    the   formation   of   hydro- 
aromatic  compounds;    Occurrence  of ...  160 

Cyclic  ketones   with  acetone ;    Condensation   products 

of 107 

Ketones  ;   Dependence  of  the  boiling  point  of  cyclic 

on    their    constitution.     Some    six-membered    sat- 
urated  and    unsaturated    ketones 505 

Unsaturated  alicyclic  hydrocarbons         '  -170 

See  Haworth,  W.  N '.'.'.'■'.'.'.'.'.'.'.'.'.'.'.  766 

Wallach,  R.     Clays  ;    Thermal  analysis  of 792 

Wallasch,  H.     See  Roth,  W.  A ...I  533 

Waller,  B.  B.     See  Chandler,  S 627 

Wallmann,  II.  F.     Gas  generating  apparatus  (P)  ...  7g 

Gas  producer  (P)    '.  . .'. .  971 

Waltenberg,  R.  G.     See  Burgess,  G.  K 830 

Walter,  B.,  and  G.  H.  Smith.     Gas-cleaner  (P) ....  1058 


.  \\.  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


PAQK 

•  furnace    slag  :     Granulation    of for 

use  In  msking  cemeut  ( P)   428f 

Is  an  1  gases  :    Produc- 

—  IP) •-'' 

W»:  S      a     -       H 974 

Wah  K       -  K     iHU 

W»:.  |  -  DM     8      V 532 

w  \      -      ■>;>  ■'•-•!-;   <>    -u 

r      iv.it     fas] :      Mechanical     process    for 

970 

v      S*  Spence.  D 97 

Oils  :  Oxidation  of .     Discussion   641 

-ion    272 

lJa  gij  i               |ApM  tasting  of .     Discussion  523 

,ph.ie  prints  ;    Process  of  toning 

(P>  

^>r  atrol  of  initial  setting 



u         v    M    \      \i  v-.  ■•  impounds,  or  miztaies  of  metals 



w ,   .  .     \    B      "»    i!  ' '■   distUlation '    1 1  ~  — 

fj ,--    .    i;    ..       -      I'm  mi,    1 797 

,\  Stannous   chloride  : 

■ by   air   in    presence   of   ferrous 

485 

am  cyanamide;    Process  (or  render- 

—  non-dusting  ( P)   1">4 

ajenoa  cyan  .''iient  of  commercial (P)     375 

Ftaaah  no  from  natural  phosphates;    Production  oi 

85 


550 


604 


832 


Waryaakt    r. 


Waahbum.  V    B 


v      Varnishes  (or  printing  iuk^  and  paints  (P) 613 

r-    unl     iDwasser-Reinigung-Ges.     Sludge ;     Process 

and                               imposing (P)  2l0r 

R             inn,  A 614r 

,        B     w      . .    304,   SeSr,   1159,   1161r 
Waters,  t    K.     Lr  md  transformer  oils ;    Kvapora- 

fi  .r  mineral 1000 

Watkinsl'  ■  ts  :     Predigested 

and  1 1  ion  ( Pi 956 

\v  ,•-.-.•    m    I.    \    M      s'«<  fJoJgnard,  B.  P 056,  nutr 

Watrigaat  frr-res  et  Cle.     Glycerin  from  vi 

987r 

•    mr*tion  of  loiids  and   liquids  in  admix- 
ture   and  apparatus  therefor  (P)       10 

WaLrm     •  641.   642 

t   for .  .    ]126 

w»t*.n.  I  3  'im  of  particles  from 

586 

Wat*       w    -     i  sadeaU  i  wax;    Ipparatus  tor  extracting 

'•■  548 

ipplying  foe]  to  eon- 

739 

Watt**,  a                                l  kaolin  in  the  Southern  Appal- 
achian region  ;   Mining  and  treatment  of ■  "  ..  1172 

Wd  itravwiki    B  el  :    Volumetric  deter- 

method    046 

Wearer.   1  -     046,  690 

Wefaaak  and  l/viwu-  printing  on  p-Nit  raniline 

Plain  and   eolonred  —  - 422 

Webbe.  W    I      Sm  Ba  100 

J      Oa*       M  P      1097 

.■it  til  nor  by 

treating  p»La«mm  cyanide  with  iteani  (l*»   23 

Wet*--     -       vi      !.-.■*         II  ... gen  substituted 180 

Wtl-  791,  1068r 

I.     »■,  1  J    M    Murphy      Evaporating  appai 

221,  221,  742r 

J     H  (        -(P) 289r 

Manufacture  of 



rn.  A 


... 
rntheaks  of in  the  • 


/  ■  ■ 

Manilla'-. 
•v    vat 


1107 
302 
401 
197 

100.-, 

I  101 


or     th<-ir     iit«ilnb|i- 


Dyrtftf    with     ifiwhiM*- 

of 

746 

ar  — 

II  if  ii'*. 


PAGE 

Wedig,  0.    Sm  D'Ans,  J 1065 

Weeks,    C.    A.     Ferrous    sulphate    sludge  ;      Recovery    of 

sulphuric  acid  and  iron  oxide  from (P) 85 

Wegelin,  <;.    Su  Holler,  E 1154 

WelunT.  C.     Citric  acid;    Alleged  formation  of from 

alcohol  and  lactose    112;! 

Citric  acid   from  glycerol  ;     Formation  of by  the 

act  ion  of  Citromiicea    150 

Wehrle,  0.    Fermentation  vat  (P)  950 

Wehrlin,    D.     See  Ledeut,   P 146 

Wehrlin,   H.     Anode-mud  from  the  electrolytic  refining  of 

tin  ;    Treatment  of  the (P) 147r 

Electrically  dri\  en  vessels  ;    Preventing  the  generation 

of  chlorine  when  sea  water  penetrates  into (P)      369 

Wehrnng.  A.     See  Saillard,  E 619,   836 

Wcidmann  Silk  Dyeing  Co.     See  Meili,  E 192 

Weigert,    F.     Oxygen;     The    rendering    active    of by 

radiation 362 

Weil,  E.     Lead  oxide  in  impalpable  powder;   Apparatus  for 

the  continuous   production   of (P) 657 

Weil,  O.     See  Goldschmidt,  H 1075r 

Weiler,  W.     Artificial  stone  from  peat ;  Manufacture  of 

(P) 829 

Weinerth,  E.     See  Vaubel,  W 1022 

Weinland,  R.  F.,  and  A.  Herz.     Salicylic  acid  ;    The  iron 

compounds  of 1029 

Wcintraub,  E.     See  General  Electric  Co.  24r,  758,  874r,  944,  101D 

Weir,  W.     Sea-water  evaporater  (P) 159r 

Weisberg.  J.     Sugar  juices  ;    Combined  sulphitation  process 

for  purifying  and  decolourising  (P)  955 

Weise,  H.     Drying  vegetable  and  other  substances  ;   Appar- 
atus for (P) 275 

Weiser,  H.  B.     See  Henderson,  W.  E 361 

Weiss,  J.  M.     Phenol  in  crude  carbolic  acid  and  tar  oils  : 

Determination  of 692 

Weiss,  L.     Alloys  of  iron  or  other  metals  ;    Manufacture  of 

(P)  29,  758r 

Enamels;  Manufacture  of  opaque  — (P)    ....  1157,  1157f 

Weiss,  R.     Cod-liver  oil  preparations  (P)   4  7 

Soap  :   Manufacture  and  use  of  a  new for  finishing 

fabrics,  yarns,  etc.  (P)    435,  599r,   786r 

Weissbein,  S.     Fluorine-glue  compounds  soluble  in  water  ; 

Preparation  of (P) 768 

Weissgerber,  R.     Indole 355 

Weissmann,  L.     See  Goldschmidt,  F 201 

Weisweiller,  (i.     See  Bertrand,  G 804 

Weith,  A.  J.     See  Redman,  L.  V 591,  874,  1002 

Weitz,  H.     Salicylic  acid  compounds  ;    Preparation  of 

(P)  925 

Weizmann.  C.     See  Perkin.   W.  H 212,  673r,   1029 

Weld-Blundell,  C.  J .     Explosives  (P)    1088 

Weiler,  J.     Dyeings  on  the  fibre  fast  to  rubbing,  water, 

and  washing  ;    Production  of  (P) 1106 

Wells,  G.     See  Jaques,  A 674 

Well-',  11.  I,.,  and  T.  C.  King.     Nickel  ;   Electrolytic  recovery 

of (P) 832 

Wells,  S.  D.  Longleaf  pine  ;  Experiments  on  the  conver- 
sion   of into    paper    pulp    by    the    soda    and 

sulphate  processes    1102 

Werner,  J.    Iodine  solutions  and  methods  of  making  same  (P)    1  lOr 

Wenborne-Karpen  Dryer  Co.     See  Rummler,  E.  A 408 

Wendt,  P.     See  Oelwerke  Stern-Sonneborn 112r 

Wenjactt-Ges.  m.  b.  If.,  and  T.  S.  Wenuagel.     Elastic  and 

plastic  substance  ;  Manufacture  of  an (P)  438,  984r 

Wenzelburger,  ('.     Vessels  for  containing  nil  and  oleaginous 

products  ;  Internally  coating (P)   1 50f 

Werner,  E.  A.     See  Coade,  M.  E 769 

Set  Shipsey,   K 711 

Werner.  M.  Thallium,  tin,  zinc,  and  nickel  :  Alteration  of 
the  properties  of at  the  polymorphic  trans- 
formations        1113 

Werner,  R.     Dyeing  of  silk  :    Some  notes  on  the ....    1064 

Wcrst .  .1.  .1.,  and  others.  Textile  fibrous  residues  ;  Separa- 
tion   of from    foreign    substances,    colouring 

matters,  and  im  purities  ( pj  482,  l  I04r 

er  .1    \.     Flour;   Method  of  Improving  the  condition 

of—   -(P)    957 

•    \.-<.      Caustic    sola    boiler  of  nickel  steel  or  other 

high-grade  iteel  (P)  826 

liquid     fuels,     not     readily     inflai able  ;      Method     ot 

using  111   oil   engines  (|'l     1098 

liulilier:     Direct    determination   of as 

nttrostte    614 

1      Copper  and  brats;    Determination  of  oxygen  In 
918 

West,  w.    Bet  Friend,  f.  s 537 

11   I  o        Sr;-   I.:,  -h,    II.    \v 608 

•    blocks  ;     Process  for  forming  

fP)    V:.:: 


NAME  INDEX. 


77 


PAGE 

Western  Electric  Co.    Lead  alloy  for  tapes  (P) 663,  1075r 

See  McBerty,  F.  R 94 

Westfalisch-Anhaltische    Sprengstoff    A.-G.     Sifting    device 
for  sensitive  priming  and  detonating  compositions 

(P)  843 

Westinghouse  Electric  and  Manufacturing  Co.,  and  G.  M. 

Little.     Arc  lamp  electrode  (P) 1060r 

See  Chubb,  L.  W 873,  874 

Westinghouse  Lamp  Co.    See  Houskeeper,  W.  G 528r 

See  Lederer,  A 279r 

Westinghouse  Metal  Filament  Lamp  Co.     Metal  filaments  ; 
Rendering   tungsten   and   like   metals   ductile   for 

the  manufacture  of (P)    862 

Metals  ;    Manufacture  of  malleable (P) 610 


Tungsten  and  molybdenum  ;   Process  for  rendering 

ductile  (P) 240,  1074 

Westinghouse   Metallfaden   Gliihlampenfabrik.     Metals  and 

alloys  ;    Treatment  of to  render  them  ductile 

and  malleable  (P)   94r,  541r 

Tungsten  and  molybdenum  or  their  alloys  ;  Manufac- 
ture of  sheets,  rods,  filaments,  etc.,  of (P)  ..    916r 

Westphal,  C.    Water  from  pasty,  pulpy,  and  liquid  materials  ; 

Removal  of  —  (P)    585 

Wetcarbonizing,  Ltd.     Peat;  Treatment  of  (P) 937 

Peat;     Utilisation  of and  apparatus  therefor  (P) 

649r,  649r 

See  Rigby,  T 861,  901,  1099r,  1150 

See  Whitaker,  J.  S 970 

Wettengel,  E.  B.     See  Cushman,  A.  S 377 

Weyer,  H.     See  Traine  und  Hellmers 194 

Weyman,    G.    Coals ;    The    agglutinating    power    of . 

Discussion    397 

and    T.    Hardie.     Gas    purification  ;     Manufacture    of   a 

material  containing  iron  compounds  for (P)  . .     527 

Wheeler,  A.,  and  E.  D.  and  B.  Loewenthal.     Rubber  pro- 
ducts ;    Reclamation  of  (P)   204 


Furnace  linings  ;   Pro- 


869 


Wheeler,  A.  E.,  and  M.  W.  Krejci 
cess  for  forming (P) 

Wheeler,   E.     Coke  ovens  ;    By-product  recovery  at . 

Discussion    124 

Wheeler,  O.  A.,  and  E.  D.  and  B.  Loewenthal.     Rubber  ; 

Utilisation  of  waste  —  (P)   706,  1078r 

Wheeler,  R.  V.     Carbonaceous  dusts  liable  to  be  generated 
in   factories,    etc.  ;     Inflammability    and    capacity 

for    transmitting    explosions    of .     Report    to 

Home  Office    447 

Coal  dusts ;   Relative  inflammabilities  of 969 

See  Clark,  A.  H 969 

See  Rhead,  T.  F.  E 276,   689 

Whitaker,,  J.  S.,  and  Wetcarbonizing,  Ltd.     Peat ;    Treat- 
ment of (P) 

Whitby,  G.  S.     Caoutchouc  ;    Depolymerisation  and  trans- 


970 


formation  of  • 


899 

231 

476 

481 
189 


Whittemore.  C.  F.,  and  C.  James.     Rare  earths  ;    Sebacates 
and  cacodylates  of  the 

Wiart,  E.     Drying  wood,  cereals,  fodder,   cement,  bricks, 
etc. ;   Use  of  dry  superheated  steam  for (P)  . . 

Wichelhau3,    H.     Dyestuffs    and    intermediate    products  : 

Preparation  of ( P) 

Phenols ;  Action  of  aldehydes  on 

Wichmann,  G.     See  Schering,  E.,  Chem.  Fabr.  auf  Actien   1032r 

Wiebe,  S.,  and  M.  C.  Hathaway.     Lime  and  the  like  ;   Appar- 
atus for  hydrating (P)    605 

Wiechraann,    F.    G.,    and    Fenoform    Corporation.     Plastic 

material  and  process  of  making  same  (P)  666 

Wieland,  H.     Oxidation  processes;    Mechanism  of ..   1132 

Wielgolaski,  F.  H.  A.     Electric  arcs  ;   Method  and  apparatus 

for  producing  long (P)     432,  1076r 

Electric  arcs  for  treating  gases  ;     Production  of  long 

(P)   665,  950r,   1076r 

Wierzohowski,  Z.     Starch  ;    Action  of  maltase  on 1026 

Wiese.  H.     Sugar;    Process  for  refining (P) 248r 


544 

614 
50 


Hevea  Brasiliensis  ;    Causes  of  natural  changes  in  the 

latex  of 

White,  E.     "  Thorium  am  its  compounds  ;  Lecture  on " 

White,  F.     Gold  ores  ;  Errors  in  sampling  and  assaying 

due  to  the  presence  of  coarse  gold 490 

White,  G.  F.,  and  A.  Thomas.      Fish  oil  and  vegetable  oil 

mixtures  :  Properties  of 32 

and    R.   H.   Twining.     Butter   fat   and    its   substitutes; 

Fluidity  of 804 

Whiie,  H.  A.     See  Stokes,  R 963 

White,  W.     See  Larsen,  C 512 

White,  W.  M.  and  W.  B.,  and  others.     Copper  ;     Process 

for  tempering (P) f 662 

Whiteley,  J.  B.,  and  others.  .  Fabrics  ;   Machines  for  finish- 
ing textile (P) 654 

Whiteley,  W.    See  Carpenter,  H.  C.  H 89 

Whitfield,  G.  S.     Colour  photography  (P)   451 

Whitney,  W.  R.     See  General  Electric  Co 741 

Whittaker,   C,   and  Co.,   and   T.    Whittaker.     Heating   or 
cooling  fluids  ;    Apparatus  for  — —  (P) , 


PAGE 

Wig,  R.  J.     See  Bates,  P.  H 196 

Wihtol,  A.  Peat  ;  Gasification  of  moist in  gas  pro- 
ducers        818 

Wijnberg,  A.     Decolorising  carbon  ;  Process  for  regenerating 

(P)    85,  102.5r 

and  J.  N.  A.  Sauer.     Sugar  ;    Manufacture  of  pure 

from  syrups,  etc.,  of  sugar  refineries  (P)  37^, 

Sugar  ;     Manufacture    of    white direct    from    raw 

sugar  juices  (P)  920r 

Wikander,  E.     See  Uebel,  C 700r 

Wilbuschewitsch,  M.  Fats,  oils,  and  fish  oils  ;  Apparatus 
for  converting  into  like  bodies  of  higher  melt- 
ing-point (P)    H62r 

Wilcox,  E.  V.     Kukui  oil    496 

and  W.  P.  Kelley.     Pineapple  plants  ;    Effect  of  man- 
ganese on .     Ripening  of  the  fruit 208 

Wilcox,  F.  G.     See  Renfrew,  W.  C 885,  960r 

Wilcox,    H.   M.     Copper ;     Apparatus   for   recovering 

from  its  ores  (P)   332 

Wild,  E.     Benzine  ;  Distillation  of 277 

Wile,  R.  S.     Metals  and  alloys  ;   Method  of  melting (P) 

93,  916r 
Wiley,  E.  C,  and  Lynchburg  Foundry  Co.     Drying  oven  (P)    817 

Wiley,  E.  M.    Nitrogen  from  air;    Process  tor  extracting 

(P)   426 

Wilhelm,  O.,  Apparatebauanstalt,  Gelbgiesserei  u.    Kessel- 

schmiede.     Extractor  ;  Universal (P)    1095 

Wilhelmi,    A.    Methane  ;     Production    of    pure from 

heating  or  lighting  gas  containing  it  (P)  691 

Wilkinson,  C.  H.    Resilient  composition  (P)   151 

Wilkinson,  J.  B.    Rag  flocks  and  the  chlorine  standard  of 

purity.     Discussion    406 

Will,  H.     Beer  yeasts  and  cask  sediments  ;   Crystals  in 708 

Saccharomyces  anamensis,  the  yeast  of  the  new  amylo- 

process    ll-?3 

andR.  Heuss.    Yeasts  and  other  budding  fungi ;  influence 

of  esters  on ggg 

Willard,  H.  H.     Perchloric  acid  ;    Preparation  of      ******  *  21 

Wille,  C.     Drying  apparatus  (P)    220 

Willenius,    M.    See    Continental    Caoutchouc    und    Gutta 

Percha  Co 370 

Williams,  A.  H.     Incandescence  mantles  for  gas  lighting  • 

Manufacture  of (P)    '  4jgr 

Williams,  C.  P.,  and  Brymbo  Steel  Co.,  Ltd.  Steels;  Manu- 
facture of  silicon  or  other (P) 93 

Steels  ;    Manufacture  of  high-carbon (P)  .....'..]  492 

Williams,  F.  H.     See  Winstanley,  T ' . \ '  1009 

Williams,  F.  M.     Sulphite  pulp  ;    The  manufacture  of 457 

Williams,  G.  V.     See  Farkas,  K 601 

Williams,  H.  E.     Carbonylferrocyanides    193 

Iron   cyanogen   compounds  ;     Green .!*!!!!  286 

Williams,  H.  G.  Hypochlorites  ;  Method  for  the  deter- 
mination of 33 

Williams,  L.  B.     Citrus  fruit ;  Artificially  colouring (P)  621 

Williams,  O.  J.     Tannage  ;   Electrical ,  _  373 

Williams,    S.     Precious    metals  ;     Extraction    of from 

their  ores  (P) 431 

Williams,  T.     See  Findlay,  A 4g6 

Willmann,  J.,  and  Dairy  and  Machinery  Co.     Butter  fat  : 

Treatment  of and  converting  it  into  cream  (P)  548 

Willmott,  C.     Solder  for  aluminium  (P) ,  915  lliTr 

Willson,  T.  L.  Drying  superphosphates  and  their  deriva- 
tives ;  Method  of (P)    375r,  M <lr 

and  M.  M.  Haff.     Ammonium  superphosphate  fertiliser  ; 

Manufacture  of  an (P)   707 

See  Haff,  M.  M '.'.'.'.'.'.'.'.'.'.'.  1107 

Willstatter,  R.,  and  V.  L.King.     Dihydronaphthalene   279 

and  L.  Zechmeister.     Cellulose  ;    Hydrolysis  of . . '  .  822 

Wilson,  A.  R.     Margarine  and  like  products  ;    Manufacture 

of and  flavouring  agents  therefor  (P)  ....  104,  54Sr 

Wilson,   A.   W.   G.     "  Pyrites  in   Canada.     Its  occurrence, 

exploitation,   dressing,   and   uses  " .'  334 

Wilson,  F.  H.    See  Cruess,  W \  ,,17 

Wilson,  H.  M.     Sewage  standards.     Discussion  273 

See  Calvert,  H.  T ....."...."  285 

Wilson,   J.     Water ;     Apparatus   for  treating  or   softening 

(P)   :  210 

Wilson,  J.  A.     See  McCandlish,  D 153 

Wilson,  J.  E.     Pyrometer  (P)  ujj 

Wilson,  J.  M.,  and  H.  A.  Harris.     Paint,  varnish,  and  finish 

removers  (P)   372 

Wilson,  R.  B.     See  Bradley,  C.  S 148 

Wilson,  S.  R.     See  Barnebey,  O.  L 26  1 

Wilson,  S.  T.,  and  others.     Firebricks  J  Specific  heats  of 

at  high  temperatures 977 

Wimmer,  K.   H.     Caffein  and  other  alkaloids  ;     Separation 

of from  aqueous  extracts  ( P)    380 

and  E.  B.  Higgins.     Catalysts  ;    Process  for  making "1111 

(P) 870 

Winand,  P.  Nitrogen  oxides,  etc.  ;  Apparatus  for  decom- 
posing  (P)    601 


78 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


PAGE 

^ind^oi     A..   and   A.    Sehneckenburger.     QttoalD,    a   new 

'jyigitalu  gluovside    Wo 

Winder    1>    W.     reat-pieow ;     KJcxoi  .Nomination  of 

1      '     md    obtaining    mierophotographs    of     same 

while  under  strain  ( V) 107 

wwjwi,  mm :     Determination   of by   means 

■  dium  hypopboaphtte  Hi 

■jwjfcaii      ■       Bmt:      Production    of with    artificial 

*  l  aciditi.-ation  of  the  mash  by  Bae.  Delbrucki 986 

Fermentation  .   railing •      155 

and   1      Klem       Hrvwerv   mashes  :     Use  of    Bacillus  Del- 

brueti   tat   •ddlflcattoii   of and    its   influence 

on  the  composition  of  the  wort 955 

and  other*      Worts  :    Influence  of  brewing  water,  modifi- 
cation of   malt,  and   method   of  mashing,   on   the 

nitrogen  content  of H66 

Windsor- Rich vrl-    W    K      In. iiarubber  goods  ;   Manufacture 

of (P>    8'6 

Winkler    I.    P      Ammonia ;    Volumetric  detenuination  of 

( 4oO 

4rsenic  n  °' °>   Bettendorf  s  reagent . .     383 

rogen  sulphide  in  natural  waters;    Determination 

of   small   quantities   of-— . 957 

Lithium  in  mineral  waters  :    Determination  of . .     957 

i  and  colourimetric  determination  of 

leal  and  zinc  in  *** 157 

Winmill.  gen  absorption  by 970 

www«*»nifv    T      and    1"     H     Williams.     Ammonia   and    its 

WIDM^to:  'Manufacture  of (P)    1009 

Winter.  A.     Straw  and  bast  dyeing    1064 

Want,  -     1       Malt  •     Process   and   apparatus   for   preparing 

'  green (P)   1026 

H    W.     See  Lander,  G.  D 378 

F.     See  Xitech,  S 902 

Ingenieur-Dissertationen  ;      Biblio- 
''sranhie  der  an  den  deutschen  Technischen  Hoch- 

srhuJen  erschienenen 1900-1910    676 

r    J      Chrome   leather ;     Process   for    impregnating 
__  (P)   Z. 38,   668r 

Wlnton.  A.  L  "> 310 

Winser.  P.     Set  Meimberg.  E 381 

iminium  salt*.    Crystallisation  of  pure 

i  «.lutions  containing  iron.     Artificial  prepar- 
ation of  halotrichite    230 

Incandescence  mantles  of  artificial  silk  ;    Manufacture 

of (P> 416 

Tnorta  from   monazite  sand;    Extraction   of ,  and 

erium   749 

Wisdom.   1'.     H       Extraction  of  woods  and  barks  ;    Labor- 

•v 372 

Logwood:    The  tanning  properties  of 800 

Tanning  material*  :     Weight-giving  properties  of  

as  estimated  In  the  laboratory  706 

WKherbee.  Sherman,  an     I  -"  Cheeseman,  L 1165 

Wltberspoon,  B.  A.     Calcium  carbide  ;    Manufacture  of 113 

Witt  Iievelopabte  dyotuffs  :    An  innovation  in  693 

"|mi imnrils r-i-iiurn    compounds  ;     Manufacture    of 

■taMf— - -<P» 821.  1062r 

Write.  E.     3a*  Sphering.  E  .  (hem.  Fabr.  auf  Actien 307r 

imniiunn    J  fcoH  fermentation  ;     Utilisation  of 

volatile   product*  of (P) 921r 

Fermented  beverage*  ;    Improving  the  quality  of  

249r 

WRt»-    I      v     I.    w       /me  and  lead  from  mixed  sulphides  ; 

.-*•  <,f  wparating ( P) 94r 

Wiu«.     Water  supply:    Seamless  zinc  pipes  for 957 

Wm*>  Uir.  C.     844  Von   Wachtel.   A 879 

W4hW    L.     Chror  »nd  other  substances  ;  Glowing 

'  of on  hea'  •  -•  22 

and  W    Krapko.     Azkles  ;    Sensitiveness  to  light  of  silver, 

■wnirr    lead,  and  HfMi      —    698 

4r, :  -    ..  -      nattaana  chloride* ;    Ran**  of  stability 

'  of  thaloiir  anhydrous  —        Volatility  of  platinum  in 
cMortae.      Prepara'i-.n  Of  ChlOltM  (rc<-  from  OXffBB     655 
Wofbttog.  H.     Caat  iron  and  Mannesmann  tubing  ;    Hunting 

__  290 

>;      fm  Hal    m  M0 

A.    CsWakne  esters;     Preparation  of  (P)  420,  K 

Wohtfahrt  in  ,ir"'  s"'la  Fabrik   fi;^r 

jrmnth.J  K- rmeatmetboden  :  firnndris*  der 846 

WoM.   f>      S44  Mnll'r     C.J  Lttr,  Mir 

Wol'  Iwnsity  of  gases  :    Process  and  ..  for 

Um (i-  MM    WVIt 

W>j|f .  H      Gloe  ;    Mannfartiire  of  liquid ( P) 246 

Wolf    J      7Jnr  r.xi-U  :  .lly 



Wotf-Borrkhar  :■     I      Quart*  glass  ■fttda*  ;    Mai. 

uuparmt  —         F  427 

and   W  Qnartx  glass  and  process  of  making 

I  Uogenalkyl-rr-dialkylbarbitiirlr  ., 
their  preparation  (P  1 


PAGE 
Wolff,   A.     Catechol   ether-hydroxypropanesulphonic   acid  ; 

Preparation  of  alkali  salts  of (P) 625 

Chromium  formate  solutions  ;  Preparation  of  basic 

(P)  867 

Formates  of  chromium,  iron,  and  aluminium  ;  Prepar- 
ation of (P)    365r 

Leather;    Manufacture  of  chrome (P) 668 

Wolff.    E.    B.    Metals :     The    so-called    "  strain-disease " 

of 92 

Wolff,  H.     Chinese  wood  oil  ;  Gelatinisation  of 496 

See  Badische  Anilin  und  Soda  Fabrik   ....   357r,  594r,  822r 

Wolff,  M.     Printing  ink  (P) 1162 

Wolff,  P.  J.     Sugar  beet;  Method  and  apparatus  for  extract- 
ing the  juice  from (P)  1081 

Wolff,  S.     Corrosion  of  metals.     Discussion    522 

Lead;    Action  of  various  waters  on .     Discussion    855 

Rainwater ;    Effect  of  atmospheric  conditions  on  the 

hardness  of 345 

Wolff,   W.,   und   Co.     Tricalcium   phosphate-albumin   com- 
pounds ;    Preparation  of soluble  in  alkali  (P)      47 

Wolffenstein,  R.     Acidylsalicylic  acid  ester  and  process  of 

making  same  (P)    673r 

Esters  of  polyhalogen  compounds  with  therapeutically- 

active  acids  (P) 959,   1169 

and  0.  B6ters.      Nitrations ;    Catalytic  action  of  mercury 

in 279 

Wolfram  Laboratorium.     See  Schwarzkopf,  P 431,  981r 

Wolfram  Lampen  A.-G.     Incandescence  body  for  electric 

lamps  (P)  1002 

Wollenweber,  M.     See  Robertson,  D.  D 712 

Wologdine,   S.     Iron   and   manganese   silicates ;    Heats  of 

formation  of 825 

Wolski,  A.     Furnace  residues,  etc.  ;   Wet  separation  of 

(P)  1058 

Woltereck,  H.  C.    Coal  ;  Process  for  desulphurising (P)     819 

and  J.  Moeller.     Phosphates ;    Process  for  decomposing 

(P)   85,  752r 

Zinc  ;    Removal  of from  ore,  especially  zinc-lead 

ore  (P)    831 

Wolters,    G.     Peat,    slime,    and    like    muddy    substances ; 

Process   and  apparatus  for  heating prior  to 

mechanically  draining  them  (P)   1000,  lOOlr 

Woo,  K.  J.     See  Hart,  E.  B 886 

Wood,  F.     Bitumen,  tar,  and  like  liquids ;    Apparatus  for 

testing  the  consistency  of  (P)   629 

See  Simmance,  J.  F 164 

Wood,  H.  C.     See  Bromet,  J 839,  1083r 

Wood,  H.  E.     Gold  telluride  ores  ;    Concentration  of  606 

Pitchblende  ;  Concentration  of 702 

Wood,  J.  K.     "  Dyeing  ;  Chemistry  of "    •  513 

Wood,  J.  T.    Chromogenic  organism  capable  of  decomposing 

tannic  acid.     Discussion 1055 

and  others.     Puering  or  bating  process  ;    Determination 

of  the  falling  of  skin  in  the 398 

Woodcock,  R.  C.     See  Kingzett,  C.  T 621 

Woodhouse,  H.     See  Denham,  W.  S 974 

Woodroffe,  F.  K.,  and  H.  W.  Boultbee.     Gas  or  gaseous 
mixture  ;    Apparatus  for  automatically  analysing 

and  recording  a (P) 456 

Worley,  F.  P.     Cane  sugar,  glucose,  and  fructose  ;  Influence 

of  acids  on  the  rotatory  power  of 761 

Sucrose  ;    Hydrolysis  of by  dilute  acids 101 

Sucrose  ;   Hydrolysis  of by  sulphuric  acid 101 

Worley,  W.     See  Londress,  G 93 

Worms,  R.     Gluten  or  mixtures  of  gluten  with  starch  or 

meal  ;  Rendering  soluble (P) 697 

Potash   soaps  ;     Preparation   of  solid,   non-hygroscopic 

(P)   918 

Worrill,  I.     Butter  ;    Process  of  purifying (P) 104 

Woud,  C.     Aluminium;    Coating  iron  sheets,  plates,  etc., 

with (P) 540 

Wrede,  H.     Maize  starch  in  paper  manufacture  ;    Applica- 
tion of 974 

Wren,    H.     "  Zinc    and    magnesium  ;     The    organometallic 

compounds  of "   255 

Wright,  C.  H.     Vieth's  table  for  correcting  the  specific  gravity 

of  milk  ;    Extension  of 777 

Wright,  C.  W.     Pig  iron  and  steel  :    Rapid  determination  of 
manganese,  vanadium,  and  titanium  in  presence  of 

one  another  in 1111 

Wright,  J.   H.     Sewage  standards.     Discussion   272 

Wright,  L.  T.     Ferric  oxide  ;   Reduction  of by  ferrous 

sulphide    1111 

Pyrites  and  other  iron  sulphides  ;    Metallurgical  treat- 
ment  of  —  (P) 29,    541r 

Wright,    0.     Wood    charcoal  ;     Manufacture   of (P)  . .     225 

Wulflng,      J.      A.     Acidvlhvdroxvphenylcarboxylic     acids  : 

Manufacture  of  salts  of — —  (P) 024 

\f< -li'  itial  preparation  in  tablet  form  (P)  1 169 

WUst,  O.     8m  Lindner,   P 1026 

Wulkan,  II ..  and  Dextrin  Automat  Ge*.     Corn;   Separation 

of  the  germ  or  germ  and  hull  from fP) A'i 


NAME   INDEX 


79 


PAGE 

Wunder,  L.     Ultramarine  compounds 150 

Wunder,  ML,  and  B.  Jeanneret.     Ferrozirconium  ;  Analysis 

of 89 

and    A.    Schapira.     Tungsten;     Separation    of-; from 

thorium,  lanthanum,  cerium,  erbium,    didymium, 

and  silica    844 

and  V.   Thiiringer.     Palladium  ;    Determination  of  

and  its  separation  from  copper  and  iron  . .  .    Ill,  1171 

Palladium;     Separation    of from    gold,    platinum, 

rhodium,  and  iridium   961 

Platinum  ores  ;  Analysis  of 1158 

Wunnenberg.  H.  M.  L.,  and  Arota  Ges.  Oil  paint  ;  Com- 
position for  use  as  an (P)  436r 

Wurl,W.     Oils  and  fats;   Extraction  apparatus  for  materials 

containing  ■ (P) 1162 

Wutke,  J.     See  Leuchs,  H 106 

Wyborn,  J.  V.     See  Cooper,  D.  R 759 

Wynberg,  A.  Decolourising  carbon  ;  Production  of  revivi- 
fied — —  fit  for  re-use  (P)   85 

Wyss,  W.  Aluminium,  cast  iron,  and  bronze  ;  Resistance 
to  bending,  extension,  specific  gravity,  and  hardness 
of  cast  rods  of 490 


Y 

Yabuta,    T.     "  Koji    acid,"    an    organic    acid    formed    by 

Aspergillus  oryzae 102 

Yamauchi,    Y.     Ozone;    Reactions    of with    certain 

inorganic  salts 141 

Yardley,  W.  H.     See  Jeffcock,  C.  E 971 

Yates,  C.  R.     See  Hatfield,  J.  A 93 

Yates,  J.     See  Pickard.  R.  H 549 

Yenjo,  H.     Digestive  ferments  :  Process  of  producing 

(P)  42,  763r 

Yeo,  F.  C.     See  Graigola  Merthyr  Co.,  Ltd 224 

Yocum,  J.  H.     Hides  ;    Salt-stains  on 152 

Yost,  F.  W.     Ores  and  other  materials  ;  Process  for  treating 

(P)   1018r 

Young,  C.  H.     See  Craven,  W.  T 940 

Young,  G.  J.     Filter  (P)    476 

Young,  J.     See  Spence,  D 1120 

Young,  S.  W.     Thiogen  process  of  sulphur  recovery  ;   Present 

status  of  the  293 

See  Sanbom,  H 657r 

Yu  Ying  Li.     Soya;    Manufacture  of  food  products  from 

(P)   764r 


Z 

"Z"  Electric  Lamp  Manufacturing  Co.,  Ltd.     Filaments 
for  electric  incandescence  lamps  ;    Manufacture  of 

(P)   225r 

Zach,  K.     See  Fischer,  E 101 

Zanker.  W.     Alumina  and  ammonia  ;    Simultaneous  prepar- 
ation of  pure from  aluminium  nitride  (P)   ..   1155 

Nitrides  or  cyanides  ;    Process  and  apparatus  for  pre- 
paring   (P)   1108 

Zahm,  E.     Filtering  and  sterilising  beer,  etc.  (P) 444 

Zahn,  R.     See  Diefenbach,  A 625 

Zahorski,  B.     Citric  acid  from  sugar  ;   Method  of  producing 

(P)   804 

Zander,  E.     Oleaginous  material  and  the  like  ;   Machine  for 

expressing (P) 33r 

Zanner,  A.     Sulphuric  acid  ;    Apparatus  for  concentrating 

(P)   751 

Zappert,    E.     Rubber ;     Process    for    reclaiming from 

waste  (P)    984,   1121r 

Zaremba  Co.    See  Mantius,  A 408 


r,  PAGE 

Zarnowiecki,  B.     Paper;    Manufacture  of  marbled (P)  865 

Zart,  A.     See  Bayer,  F.,  und  Co 226r,  226r,  226r,  419r 

Zavelberg,  A.     Furnaces  ;  Vertical for  obtaining  easily 

oxidisable  metals  (P) 609 

Metals  :      Preparation     of     easily     oxidisable and 

apparatus  therefor  (P) 147 

Zinc  and  other  volatile  metals  ;    Vertical  furnace  for 

obtaining  ■ (P) 703 

Zdanowich.  J.  O.     Incandescence  gas  mantles  ;   Manufacture 

of (P)  78 

Zdobnicky,  V.     See  Stoklasa,  J 302,  1165 

Zechraeister,  L.     Sec  WillstaWter,  R 822 

Zeckendori,  A.     Alcohol  from  air  passed  through  fermenting 

vats,  etc.;    Removal  of (P)     208r 

See  Hentschel,  0 444 

Zehntner,  E.     See  Durand,  Huguenin  und  Co 1006r 

Zeileis,  A.     See  Langheld,  K 510 

Zeiss,  C.     Oxygen  ;    Mixture  which  evolves on  heating 

(P)    657 

Zeitschel,  O.     See  Blumann,  A 498 

Zelinsky.  X.     Dehydrogenation  catalysis  ;   Selective . .  76 

and    B.    A.    Schtscherbak.     Dehydrogenation    catalysis  ; 

Selective 216 

Zeltner,    J.,    and    M.    Landau.    Phenolcarboxylic    acids ; 

Manufacture  of (P)  592 

Zemczuzny,    S.    F.      Arsenic    and    cadmium  ;     Compounds 

of 702 

Zemplen,  G.     Cellulose  ;    Partial  hydrolysis  of  651 

Cork  ;  Chemical  composition  of 651 

Zenghelis,  C.    Tin  ;    Delicate  reagent  for 675 

Zenneck,    J.     See   Xorsk    Hydro-Elektrisk    Kvaelstofaktie- 

selskab 758 

Zeno  Co.,  Ltd.      See  Thwaites,  J.  H 601 

Zerewitinoff,  T.  Hydroxyfatty  acids  in  fats ;  Determin- 
ation of— — by  means  of  organo-magnesium  com- 
pounds        1162 

Zerning,  H.  Mineral  oils  and  other  hydrocarbons  ;  Conver- 
sion of — —  into  products  of  lower  boiling  point  (P)     781 

Zikes,    H.     Aluminium;     Influence   of on    yeast    and 

beer  248 

Antiformin  ;    Action  of on  metals  and  alloys  ....     1125 

Zimmermann,  C,  jun.     See  Schlueter,  H 298 

Zimmermann,  C.  J.     See  General  Electric  Co 1019 

Zimmermann,  F.     Osmium-platinum  alloys 1072 

and   Baker  and   Co.     Platinum  and  osmium  ;    Alloy  of 

(P)   431 

Zimmermann,     W.     Blast-furnace     gas ;      Increasing     the 

calorific  power  of  — —  (P)  413,  691r 

Zinberg,  S.  Steel ;  Gravimetric  determination  of  tungsten, 
chromium,  silicon,  nickel,  molybdenum,  and 
vanadium  in 829 

Zinck.     Gas  retorts  ;    Corrosion  of by  sodium  chloride  1000 

Zingg,  A.  Impregnating  with  reduced  vat  dyes  and  other 
frothy  liquors  on  the  tissue  printing  or  padding 
machine  (P)  1106 

Zink,    R.    J.     Azo    dyestuff    compounds    for    therapeutic 

purposes  ;  Preparation  of (P)  842 

Zippier,  F.  J.     Blast-furnace  (P)   430 

Zipser,  S.     Solvents  ;    Recovery  of from  the  residues 

from  extraction  of  oils,  etc.  (P)  705r 

Zirkonglas-Ges.  m.  b.  H.  Quartz  glass  ;  Production  of  trans- 
parent   (P)    753r 

Zitscher,  A.     See  Chem.  Fabr.  Griesheim-EIektron  782r 

Zlataroff,  A.     Chlorine  value  as  a  new  constant  for  oils 1020 

Zschimmer,  E.,  and  H.  Schulz.     Optical  glasses  ;    Double 

refraction    of ,  and    influence    of    composition 

and  shape  thereon    mo 

Zuew  and  Nikiforow.     Table  syrups  ;  The  formation  of 

in  the  refinery    375 

Zundel,  E.     See  under  Soc.  de  la  Manuf.  d*  Indiennes. 

Zvjagin,  B.     See  Ipatiew,  W 84 

Zweigler,   F.     Paper  pulp  ;    Increase  in  weight  of on 

heating  for  determination  of  moisture 18 

Zwick,  H.     Beverages  ;    Process  of  clarifying (P) 42r 


v. 


JOURNAL  OK  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


SUBJECT       INDEX 


1       -In  this  Index  (P)  indicates  that  the  matter  referred  to  is  an  abstract  of  a  patent. 

Where  the  letter   r  follows  number  of  page,  it  indicates  that  a  reference  only  to  a  previous  patent  appears  on 
that  pace ;    or.  in  the  case  of  matter  other  than  patents,  that  the  subject  is  only  referred  to  by  title. 


Abel  heat  I  .tj.ms  on  the .     Smart  .. 

Abel-PcnsV  '    B     BUWM   "f    Mino* 

I  the 


Allen  and   CrOBSfleld 

Product  ion  of .     (1*) 


PAGE 
067 

1096 


Abrasive  material  fr-un 

•    rasifs  et  Alununeux  de 

,._,iN 753,  828r 

Oosnpositiori  of — ]  "(P)  Blouin,  and  Ahra- 



■   sj ' 


143 


dllut 


:   Ai 


"UrS: 780.969 

nt  Vacuum  Machine  Co.,  Ltd.  109ar 
Apparitwi    for .    (P) 

,r'—^L[ '  (P)  Honigmann    351 

a  f,.r  .       (P)  Dejeanne     780 

_m-       Apparatus   for  completely . 

Steinseugwerke    iuw 

rvf,;..      ,  |m    \|r.-nkireh  and  Tenckhoff    780 

vapour*  :  Apparatus  for .     (P)  Schou    275,  1095r 

jlraryj  anhiea  pods  from  >udan  and   Northern  Nigeria     ..    1023 

Aceanthrenequinone  derivatives:    Some .     Kardos 783 

irrtabirhvde  "'    mean   and   extreme   ultra-violet 

£v,  'on .    Bert  helot  and  Qradecbon 212 

in   fermentation    hy    permanent    yeast;     Conditions   of 

formation  of .     Kostytachew 207 

Manufartnre  of  condensation  products  from .     (P) 

Sei         -    Powder  Co     507,  507 

in  mnl  t  ion  of .     Heyl 307,  549 

.     Berthelot  and   Oaodecbon     160 

.^ration    of from    acetylene.     (P)    Consort,    f. 

■ -m.  Industrie   959 

Preparation  of and  Its  condensation  and  polymeri- 

nation   pssalltl.     <Pl   l.run-t.in    109 

ir»t»kiol  •    Manufacture  of .     (P)  I)u  Pont  de  Nemours 

•"■"powder  Co 507,  507,  1129r 

Acetate*  •   Dtuplacement  of  a  I  from  solutions  of - 


:■■  under  pressure.     Ipatiew 
Acetic  acid  from  cal'iut  I     'it  unions   production 


975 


Prager   486,  868r 

■     •                            it  ion*  of  its  salts  hy  car- 
bon dioxide  under  pressure.     Ipatiew     975 

of .     (I't     (hem.     Fahr.     (Jriesheim- 

141 

pbototyata  of .     Berthelot   and   Gandecbon     160 

Piotnas  for  denaturing '  Pi   Muhsam    85 

irtioo  of by  boiling  wood  with  water.     lierg- 

■Cfoti  3r»8 

of from   tlie   products  of   hydrolysis  of 

MwdiMt  128 

lr0fri  i    of r,n    tailing    with 

'  rotn     747 

of   amyl  alcohol   and    its   bomolofl 

•!er 767.   1029 

purine  >■  ■    Oimtoin,  and 

•etlDcheniical  00 

hacterta  :   Perman"!  870 
.nijrl  alrohol  a                   rootogues ;    Manu- 
re of —         <P>   Kiufl-r 767, 

on  Rnikow     1  109 

fatalytiv  hydre.-  I«aste«n   :;?;i 

•  .    tiiriac..-  poor    la 

rtchouc 


Ajnth  sab)  ••  : 


■  'h 


> 


1 1 » 
107 

nvannof  v<diiirii  lodid--       Miipsey 
I  ....      711 

hi Ida      <  amU  154 

Kremann  and   Honel His 


■  at  ion     ptodoeti    of . 


from    March, 

■vli  arvd  

I>e    la    Kresnaye   atvl    de    la 


PAGE 
Acetylcellulose    compound    and    method    of    making    same. 

(P)  Lindsay,  and  Celluloid  Co 19r 

insoluble  in  acetic  acid  and  in  chloroform  ;    Preparation 

of .     (P)  Knoll  und  Co 823r 

plastic    masses;     Manufacture    of .     (P)    Lindsay, 

and  Celluloid  Co 1104 

Preparation  of  alcoholic  solutions  of .     (P)   Bayer 

und  Co 530 

Preparation  of  shaped  objects  from •,  which  do  not 

become  brittle.     (P)  Knoll  und  Co 421 

\cetylcelluloses  ;    Process   for  modifying  the  solubility  of 

.     (P)  Chem.  Fabr.  vorm.  Sehering   652,  696r, 

784,  975r 

Acetylene  ;     Adsorption  of by  palladium   black.     Paal 

and  Hohenegger    

Catalytic     preparation      of      ethylene      from and 

hydrogen.     (P)  Karo 

Conversion  of into  acetaldehyde.     (P)  Consortium 


f.  Elektrochem.  Industrie 

hydrocarbons  ;    Action  of  sodammonium  on  true . 

Lebeau  and  Picon    

Manufacture   of  sulphuretted   hydrocarbons  from . 

(P)  Steinkopf  and  Kirchhoff 47r, 

Preparation  of  acetaldehyde  and  its  condensation  and 

polymerisation     products     from .     (P)     Griin- 

stein    

Preparation  of  porous  material  for  storing .    (P) 

Champy  freres 

Process  and  product  for  purifying .     (P)    Granjon 

224r, 

Pyrogenic  condensation  of .     Meyer  and  Tanzen . . 

Solubility  of in  acetone  and  acetone-water  mix- 
tures.    Kremann  and  Honel , .  . . 

solvents.     James 

storage  tank.     (P)  James,  and  Searchlight  Gas  Co.    . . 

Acetylene    tetrachloride  ;     Conversion    of Into    glycol- 

lates.     (P)  Konsortium  f.  Elektrochem.  Industrie. .     550 

Acetylenic  hydrocarbons  in  gaseous  mixtures  ;    Determina- 
tion of .     Lebeau  and  Damiens    277 

Acetylsalicyclic  acid  ;    Manufacture  of  the  calcium  salt  of 


186 
109 
959 
818 
130r 

109 

741 

937r 
1060 

818 
222 
413 


(P)  Chem.  Fabr.  Gedeon  Richter   253r,  550r 

(P)  N.  V.  Koninklijke  Pharmaceutische  Fabriek     959 


/3-Acetyltrimethylenetetramethyldiamine. 
Co 


(P)    Bayer    und 


Acid  concentrating  plant.     (P)  Harris    

formed   by  Aspergillus  oryzae;    Koji  acid,  an  organic 
.     Yabuta 

in     oak-bark     suspenders ;       Determination     of . 

Tanzer    

-proof  material  of  pure  silicic  anhydride  ;    Manufacture 
of .     (P)  Schlossberg   605, 

-pump.     (P)  Howard 

-resisting   material   for   filters   or   diaphragms;     Manu- 
facture of .     (P)   Mctallhank  u.  Metallurgische 

QM 

used  in  refining  oils  ;   Apparatus  for  recovering  the . 

(P)  QeDra 

Acidity  of  water  ;    Iteteruiiiiatjon  of  the .     Moir    


A'  ids  during  alcoholic  fermentation  ;    Production  of 
i       pern bach 


by 


Apparatus    for    the    continuous    preparation    of    volatile 

.     (P)  A.-O.  det   Chem,    Produktenfabr.  Pom- 

tnereiisdorf,  and  Bchuler    

of  chestnut   extract  ;     Natural  organic .      Pollak    .. 

containing    dissolved    organic    substances ;     Denit ration 


<v>  Bprengstofl  A.-O.  Carbonit. 

tome    oiganic by    ultta-violet 


from  salts  by  hydrogen  peroxide. 


of  waste 

m    of 

light,     Kalian 
Displacement  of  — 

Bpettei  

f .-it t y  ;     Analysis  of   mixtures  of  lower .     Langheld 

and   /.eilej-      

fatty;     Behaviour  of  c-rtain with  ■elentoui  add. 

POUn 

fatty,  from  calcium  soaps;    Process  for  obtaining . 

fJP)  BotUro 498, 


925 
363 

102 

616 

979r 
232 

1094 

649 
1124 

155 

826 
878 

1130 

867 

485 

510 

497 
875r 


SUBJECT  INDEX. 


81 


PAGE 
Acids—  conld. 

fatty,  containing  arsenic  or  phosphorus  ;    Manufacture 

of : 

(P)  Heinemann     109 

(P)  Bayer  und  Co 508r 

fatty  ;    Conversion  of  unsaturated into  their  glyce- 

rides.     (P)  Boberg,  and  Techno-Chemical  Labora- 
tories, Ltd 705,  875r 

fatty,  of  corn  ensilage  ;   Volatile .     Dox  and  Neidig     156 

fatty,  in  cotton-seed  foots  ;  Determination  of  total . 

Smalley 31 

fatty ;     Determination    of    solid by    Hehner    and 

Mitchell's  method.     Heiduschka  and  Burger 370 

fatty ;     Fractional    precipitation    of    mixtures   of . 

Kreis  and  Roth    150 

fatty,  of  kaya  oil ;    Composition  of  the .      Seiichi 

Ueno 917 

fatty,  of  linseed  oil  ;   Increase  in  weight  of  the ■  and 

their  ethyl  esters.     Tngle   639 

fatty  ;    Manufacture  of  anhydrides  or  chlorides  of . 

(P)  Dreyfus   421,  1086 

fatty  ;   Manufacture  of  anhydrides  of  higher  unsaturated 

.     (P)  Soc.  of  Chem.  Industry"  in  Basle 1031 

tatty  ;    Manufacture  of  saturated and  their  glyce- 

rides.     (P)    Naaml.    Vennootschap    Ant.    Jurgens 

Vereen.  Fabr : 497 

fatty,  of  marine  animal  oils  ;    Distillation  of  the •. 

Tsujimoto 96 

fatty  ;    Nickel  hydroxides  as  hydrogenisation  catalysts 

for  unsaturated .     Bedford  and  Erdmann     . .     611 

fatty  :     Production   of by   hydrolvsis   of   fats   and 

fatty  oils.     (P)  Petroff    1162r 

fatty  ;    Production  of  saturated from  unsaturated 

compounds  : 

(P)  De  Kadt     797 

(P)  Naaml.   Vennootsch.   Ant.   Jurgens     Vereen. 

Fabrieken 798 

"fatty  :  Reduction  of  unsaturated or  their  glycerides. 

(P)  Fnchs 1119 

fatty  :    Saturation  of  unsaturated .     (P)    Utescher    797, 

87  5r 

fatty  ;  Tanning  by  means  of .     Garelli  and  Apostolo    877 

fatty,  of  whale  oil  and  Herring  oil ;    Manufacture  of  a 

soip-making   product   from   the .      (P)    Gold- 

schmidt  and  Jorgensen 435,  759r 

•during  fermentation  ;  Formation  of  ■ .     Moufang   . .     708 

Fermentation  of  a-keto by  wine  yeasts.     Neuberg 

and  Kerb  102 

of  linseed  oil ;    The  saturated .     Morrell 1091 

in  nitroglycerin  manufacture  ;    Denitration  of  the  resi- 
dual   .     Lemaitre 452 

in  oakwood  extract ;    Natural  organic  — — .       Jedlicka     245 
organic  ;     Regularities   in   the   distillation   of with 

steam.     Stein    767 

organic  ;    Solubilities  of in  aliphatic  chioro-hydro- 

carbons.     Herz  and  Rathmann     1128 

Preparation  of  inorganic  — —  from  their  salts  by  aid  of 

silicic  acid.     (P)  Natho 1107 

Process  of  concentrating .     (P)  Collett  ..600,899,  ll56r 

Pump  for  corrosive .     (P)  Ferraris 998 

Relation  between  conductivity  and  mol.  wt.  of and 

their  absorption  by  hides.     Brochct   152 

Acidylamino-oxyarsenobenzene     derivatives  ;      Manufacture 

of .     (P)  Meister,  Lucius,  und  Briining     550,  1130r 

Acidylhydroxybenzoic  acids  ;    Manufacture  of  salts  of . 

(P)  Wiilfing 624 

Acidyl-o-hydroxvbenzoic  acids  ;   Manufacture  of  the  calcium 

salts  of- — .     (P)  Chem.  Fabr.  von  Heyden 624 

Acidylsalicyclic   ester   and    process   of   making   same.     (P) 

Wolffenstein 673r 

Aconitine  ;    Conversion  of into  pyraconitine.     Schulze 

and  Liebner 1083 

Aconitum    Lt/colonum  ;    The  alkaloids  of Schulze  and 

Bierling 211 

Acridine  dyestuffs.     Terrisse  and  Darier    279 

Acridinium  dyestuffs  ;   Action  of  potassium  cyanide  on . 

Ehrlich  and  Benda    745 

Adanxonia  digltatn  :    Composition  of  the  fruit  and  seeds  of 

.     Pelly 778 

Adenine  in  mulberry  leaves  ;    Presence  of .     Mimuroto     112 

Adhesive  from  brewery  waste  products  ;    Manufacture  of  an 

.     (P)  Kiichle   1079 

Manufacture  of  an .     (P)  Dunham  and  others  . . .     302 

substance  for  use  in  the  asphalt  industry  ;  Production 

of  an .     (P)  Goepper  and  Geiger  . .  25r,  144r,  499r. 

613,  700r 
Adipic  acid  ;    Preparation  of  cyclic  ketones  from .     (P) 

Bayer  und  Co 450,  673r,  767 

Admiralty  specification  for  oil  fuel    859 

Adrenaline;    Colorimetric      determination      of .     Folin 

and  others 159 

in  desiccated  suprarenal  glands  ;   Determination  of . 

Seidell  882 

Adsorption.     Marc 164 

Adsorptions  ;   Production  of  metal .    (P)  Ges.  f.  Elektro- 

Osmose 842r 

Aerating  liquids  or  pulps  ;    Method  and  apparatus  for . 

(P)  Howard,  and  Minerals  Separation,  Ltd 1055 


PAGE 

Aeroplane  wings  :  Treat.neat  of  fabrics'  for .     (P)  Leduc, 

Heitz  et  Cie 132 

African  palm  oil  industry    797 

rubbers  ;  Mechanical  tests  of .     Breuil    ......     204 

Agave  ;    Utilisation  of  the  waste  produced  in  making  fibres 

from .     (P)  Boeken    420 

Agglomerates  ;     Agglutinant    for    manufacturing .     (P) 

Penkala     618,  801r 

Agglomerating  fine,  granular,  or  friable  ores,  etc.  ;    Process 

for .     (P)  Kroll 757 

fine  ores,  burnt  pyrites,  flue-dust,  etc.  ;  Process  for . 

(P)  Polysius  Eisengiesserei  u.  Maschinenfabrik. . . .  916 
fine  ores,  dust  from  gas,  and  other  powdered  materials. 

(P)  Kroll    11 

flue-dust.     (P)  Dahl 1018 

Manufacture  of  a  glutinous  material  for  use  in .     (P) 

Grote  and  Rostau    1024 

ores.     (P)  Andersson  1018 

ores    in   the   rotary   furnaces  ;     Process    for .     (P) 

Smidth  und  Co 949,  1117r 

ores:    Rotary  kiln  for .     (P)  Gewerkschaft  Justine 

Schottenbach 1160 

Agglutinants    for    the    manufacture    of    agglomerates.     (P) 

Penkala      618,  801r 

Agitating  liquids  or  pulps  ;  Methods  and  apparatus  for . 

(P)  Howard,  and   [Minerals  Separation,  Ltd 1055 

solid  substances  in  liquids  ;    Apparatus  for .     (P) 

Drescher 1056 

Agitator  for  use  in  treating  ores  with  solvents,  etc.     (P)  Dorr    663 

Agriculture;  Use  of  antiseptics  in .     Russell  and  Buddin  1141 

Air  ;    Apparatus  for  automatically  compressing .     (P) 

Leigh 740 

Apparatus  for  detecting  toxic  or  inflammable  gases  in 

the .     (P)  Guasco 3l0r 

Apparatus  for  determining  the  amount  of  poisonous  or 

inflammable  gases  in  the .     (P)  Guasco 962 

Apparatus    for    measuring    the    volume    of .     (P) 

Amdt      48,   49r 

Apparatus  for  producing  dry  heated  — — .     (P)  Erlwein  859r 

Apparatus  for  testing .     (P)  Arndt     714r,  770> 

Apparatus  for  washing,  purifying,  or  cooling .     (P) 

Cole  933 

for  blast  furnaces  ;  Apparatus  for  heating  the .     (P) 

Pregardien    915 

for  blast  furnaces  ;  Drying .     Gayley    180 

for  use  in  blast  furnaces,  etc.  ;   Production  of  dry . 

(P)  Chem.  Fabr.  Griesheim-Elektron 703r 

compressors  ;  Explosions  in 739 

Cooling and  apparatus  therefor.     (P)  Gensecke...     275 

Drying    and     warming and     apparatus    therefor. 

(P)  General  Dehydrator  Co 222r 

Electric  furnaces  for  fixing  nitrogen  from  the .     (P) 

Scott      872,  872 

Electrical  purification  of .     (P)  Puning 916 

Extraction  of  nitrogen  from  the — ■ — .     (P)  Wiley 426 

-filter  with  concentric  drums.     (P)  Kestner 998 

to  be  liquefied  ;    Drying by  refrigeration.     Claude     943 

Means  for  removing  moisture  from .     (P)  Schou ....     275 

Mercury  content  of where  metallic  mercury  is  used. 

Blomquist 210 

Oxidation  of  atmospheric by  means  of  the  electric 

arc.     (P)  Rossi   943 

Process  for  drying .     (P)  Loebel     741,  1056r 

Process  for  liquefying  and  separating into  its  con- 
stituents.    (P)  Mewes    944 

Process  for  removing  dust  from .     (P)  Liebrecht  .   1148 

Production  of  ozonised .     (P)  Todd 796 

Regenerators  for  heating ■.     (P)  Gobbe 903 

rich  in  oxygen;  Manufacture  of .     (P)  Rast 24 

Separation   of   the    constituents   of .     (P)    Claude, 

and  l'Air  Liquide   827r 

Separation  of into  its  constituents,  and  apparatus 

therefor.     (P)  Pictet    1108,1109 

Separation  of  liquefied into  its  constituents.     (P) 

Morrison    426,  752r 

Separation    of    oxygen    and    nitrogen    from .     (P) 

Barschall 699 

Separation  of  oxygen  and  nitrogen   from    liquid . 

(P)   Industriegas  Ges.  f.  Sauerstoff-   u.   StickstofT- 

Anlagen 142,  868r 

Airship  envelope  fabric 282 

Akajei  oil  ;  Japanese .     Tsujimoto 433,  434 

Alabaster  :    Process  for  increasing  the  transparency  of . 

(P)  Engel  87 

Albumin  from  Antiaris  sap  ;    The  crystalline .      Kiliani     806 

dissolved   in   formic  acid  ;     Increasing  the  elasticity  of 

substances  obtained  from .     (P)   Diesser      151,  835r 

of  eggs  ;   Increasing  the  froth-forming  properties  of . 

(P)  Meyersberg 8S» 

Manufacture  of  a  soluble,  digestible,  and  easily  assimi- 
lated  .     (P)  Dahle.  and  Nyegaard  und  Co 157 

powder  ;  Soluble .     (P)   Bass 804 

Process    for    dissolving    vegetable in    formic   arid. 

(P)  Diesser 151,  835r 

product;    Peptonised  animal  and  vegetable .     (P) 

Sulzl>erger 621 

Reagent  for  precipitating .     (P)  Claudius    ](V4 

t  2 


^ 


JOUBNAL  01  THE  BOGLssTY  OF  CHEMICAL  INDUSTRY. 


IHHV 


1021 


1032 


1021 


PAGE 
Albumin,  iron,  and  phosphorus  :   Manufacture  ol  compounds 

of .    (iM  8oc.  ol  Chem.  Industry  b)  Basic     108 

•tricalcium    phosphate    compounds    soluble    In    alkali  . 

Preparation  of .     (Fl   WflM  und  00 4, 

Albuminimeter      <P>   Kwilecki -*56r 

Albunnn  Tom  the  residues  from  extraction  Of 

oil  from  si  Separation  of .     (P>  Hoffmann 

and  van  Spanje    

Albumino'  -  ■  akaf  sulphur :    Preparation  ol 

heaw- metal  compounds  of —        (P)  uhl    

substan  -  ii   of from   residues   for   the 

!   of]  from   seeds.     (1M    Hoffmann   and 
van  Spanje    

Albumins:     Process    for    restoring    coagulated to    the 

(P)  EUsche 821,  VTlr,  l0S2r 

ol     acsjoaof f  Ilw  mifhmn  of  ttin  null     Russell 

and  Buddin   1 138 

Alleged  conversion  of into  citric  add  by  moulds. 

imer    11-3 

AjftaM         '   I    OBs/a  method  for  preparing  absolute 

i  :.  i\.iliue 841 

assays  of  pharmaceutical   pnpaatkas ;    Aecunc] 

1  ■■-  --•  161 

and  beruol  :   Mixtures  of as  motor  fuels.     Onnandy  1096 

rates  of  sulphite-celluloee  waste  lyes  ; 

( .     ( 1')   Landmark    1063 

:  ion  of .     Inatiew 638 

:.    cellulwic    materials.     Manufacture   of .     (P) 

Spessky 620 

and  chloroform  ;  Miscibility  of .     Knz 1169 

Ivterniinath.n    of    ethyl in    presence    of    methyl 

alcohol.     Meyerfeld       670 

Determi:  —  by  permanganate,  in  very  dilute 

itions.     Barendrecht 

Distillation  of by  direct  flame  and  by  steam.     (P) 

Maud,  i -, 

from  the  fruit  of  Arbutus  unedo.     Sani    

and  gasoline  ;     Comparative   fuel   values   of   denatured 
—  in  internal  combustion  engines.     Strong  and 

Stone 222 

Manufacture  of .     (P)  Soc.  Franc,  des  Distilleries  de 

:  hCMM 

Manufacture  of bv  fermenting  sulphite  liquor.     (P) 

and  Aktiebolaget   Ethyl.  103.   133r,  192,  377r 
and    Its   mixtures    with    water  ;     Specific   gravity   and 

■mal  expansion  of .     Osbome  and  others.. 

as  motor  fuel    

Photolysis  of  ethyl .     Berthelot  and  Caudechon.. 

production  and  consumption  in  France    1123 

—  from   air   passed  through  fermenting 

vats,  ete.     (P)  Zeckendorf  208r 

Rectification    of In    apparatus    for    discontinuous 

hilling 1167 

requirement  of  the  Pure  Food  and  Drug  Law  (U.S.A.). 

Brigs* 

of  aluminium   to .     Riidiger  and   Kar- 

ptaskl    

lawdust,    neat,   etc.;     Production   of .    (P) 

I "   Poananxky  and  Spassky 

Solnbi:  .Ikali    halides    in .     Turner    and 



Vapour  prrwuirr  of and  of  its  azeotropic  mixtures 

Merrirnan   449 

Yield  of In  cloned  fermentation  vats.     LUhder. . . .     547 

Alcoholic  beverage*  :     Flavouring   for   use   in   brewing . 

••  die 444 

fermentation  ;   fatalynta  for : 

920 

•  r  and   (ajuel     762 

ferr  Influence  of  acid*  in .     Rosenblatt 

and   Rosenblatt   1026 

ferment*-  '  reapiratlon-ehromogens  on 

Palladin  and   Lvoff    955 

lamentation  :    Influence  of  tin  and  bismuth  salts  on  the 

M  of —         P01      I  921 

fermentation  of  U<"tK    arid.     Mare 

fermentat vm  ;   Pr»<durtk>n  of  acids  by  yeast  during . 

barn  IM 

fermentatkf/n  ;    The  reaction  {biases  of Baler  and 

669 

feiUMUtatf  ri  .Re  !   chloral   hydrate   by   yeast 

Tier  and    LUem    1081 

?'—<■'•.•»••,       ifilwafion  of  volatile  products  ■•( 
I  Wtttetnann 


304 

880 
803 


1167 


303 

75 

160 


161 

41 

1167 


11. -.4 


Aleoboiometrr  :  Notes  on  • 


Joseph   ami    Kae 


•h  aldehyde*  or  ket.  ;.nrati-,n  of  acetal- 

nae  msirtwi— tinti   product*  from   potybydric . 

'  '    '  ... 

Appantax  I  -  v.-  -<  •■•;•.  ;.i-  re<»in<ation  of  fpl 

•*irne   and    Pingm  .... 

I(*tlew  .... 

ponding   n\<W< 

^Tlilln  in  ,l,rik 

ibr    w,rm    Bettering 

and  their  eaten.      Taka 

n    proeevn   for  prodacinK   higher  iv, 

j-.   fvrax,   .!■      ,  .       Propnrtiori   nod   romposft ,-,i,  „\  the 


921  r 
856 

109 

156 

107 

1026 

670 

9H7 


PAGE 

Alcohols — cont- 

Manufacture  of  esters  of  polyhalogen with  thera- 
peutically active  acids.     (P)  Wolltenstein 959,  1169- 

of  the  hydroaromatic  and  terpene  series.     Pickard  and 

others    ■•••; "40 

Oxidation  of by  heating,  without  catalysts.     Sen- 

dereni 7  67 

Photolvsis    of    polyhydric by    ultra-violet    rays. 

Berthelot  and  Gaudechon 40 

Preparation    of    the    urethanes    of    tertiary .     (P) 

Merck 213,  768r 

with  valeric  or  bromovaleric  acid  ;  Preparation  of  com- 
pounds of  therapeutically-activc .     (P)  Biedel 

X.-Q 925- 

Aldehydes  ;    Action  of on  phenols.     Wichelhaus 180 

of    the    anthraquinone    series  ;     Manufacture    of . 

(P)  Act.-Ges.  f.  Anilinfabr 1060,  HOOr 

Catalytic  reduction  of  unsaturated .     Ipatiew 107 

Hydr'ogenation    of in    colloidal    solutions.     Skita 

and  Meyer 46 

Manufacture  of  condensation  products  from .     (P) 

Du  Pont  de  Nemours  Powder  Co 507 

Manufacture   of from  the   corresponding  alcohols. 

(P)  Badische  Anilin  und  Soda  Fabrik    1020 

and  polyhydric-  alcohols  ;    Preparation  of  condensation 

products  from (P)  Cerhardt    10& 

Preparation  of  derivatives  of  cyanhydrins  of .     (P) 

Albert 67a 

Preparation     of from     halogen     compounds.     (P) 

l'abr.  de  Produits  de  Chimie  Urganique  de  Laire. . .     673; 

Reduction  of to  the  corresponding  hydrocarbons  by 

amalgamated  zinc.     Clemmensen      711 


Aldol  ;     Preparation    of  ■ 


(P)    Du    Pont   de    Nemours 


Powder  Co 507, 1129r 

Aldoses  ;   Photolysis  of by  ultra-violet  rays.     Berthelot 


and  Gaudechon 


40 


Aleurites  moluccana  as  a  source  of  wood  oil 140 

Algae  ;   Extraction  of  iodine,  chlorine,  potassium  hydroxide, 

etc.,  from  the  ash  of  marine- .     (P)  Cameron 

and  Moore 288- 

Algin  ;     Manufacture   of   artificial   threads   from  ■ — — .     (P) 

Sarason 420 

Alimentary  product  resembling  milk  from  soya  beans,  etc.  ; 

Manufacture  of  an .     (P)  Gossel 621,  764r 

products:   Manufacture  of .     (P)  Miiller  and  others   621r, 

1082r 
See  also  und<r  Foods. 

Aliments ;      Method     of    preserving .    (P)     Frestadius 

and  others 1027r 

Alizarin.     See  under  Anthracene  dyestuffs. 


Alkali    aluminates ;     Manufacture    of 

-aluminium  silicates  ;     Decomposition   of   natural 


(P)   Peniakoff     24r 


232" 


(P)  Hambloch  and  Gelleri     602" 

amides,  cyanides,  cyanamides,  hydroxides,  etc. ;  Manu- 
facture of from  alkali  metal  alloys.  (P)  Ash- 
croft    

bisulphites ;      Increasing    the     evolution     of      sulphur 

dioxide  from in  water  and  other  liquids.     (P) 

Nonnet    602" 

carbonate  solutions  ;  Theory  of  causticising .     Fedo- 

tieff 866- 

chlorides  ;    Apparatus  for  the  electrolysis  of : 

(P)  Bosnische  Elektrizitats  A.-G 826- 

(P)  Soc.  Chem.  Industry  in  Basle lOllr 

chlorides;     Electrolysis   of— — .     (P)    Badische    Anilin 

und  Soda  Fabrik      142,  364r 

-chlorine  cell ;    Determination  of  the  current  density  to 

give  the  greatest  efficiency  in  an .     Slade   ....     994- 

cyanamide  and  cyanide  ;    Manufacture  of  di-  .     (P) 

Chem.  Fabr.  von  Heyden 924,  101O 

cyanides;    Manufacture  of .     (P)  Kaiser   867 

New  diaphragm  process  for  the  electrolytic  manufacture 

of .     Kershaw    995- 

from    felspars,    mica,    etc. ;     Production    of .     (P) 

Jungner 534 

halides:    Solubilities  of in  methyl,  ethyl,   propyl, 

and  isoamyl   alcohols.     Turner  and   Hissett   115* 

and     hydraulic     cement;      Manufacture     of from 

mineral  and  other  substances.     (P)  Jungner.  .486,  752r 

hydroxides;      Direct    manufacture    of from    alkali 

Chlorides.     ( P)  Kersten    424,  426r,  658r,  944r 

hydroxides;      Electrolytic    manufacture    of .     (P) 

Ashcroft    199,  200,  1019r 

indii-trv  in  Canada;    Electrolytic .     Dushman  and 

Bain    558 

metals;     Apparatus  for  electrolytic  production  of 

from  fused  halogen  compounds.     (P)  Elektrizit&ts- 

werk    I/itiza    75ft 

-metals;    Electrolytic  manufacture  of : 

( P)  Ashcroft  199,  200 

j  P)    I.oi-i  I  and   Nacivet 1074 

-metal";     Electrolytic    production   of from    molten 

alkali   compounds.    (P)    Deutsche  Gold- u.  Sllber- 

-'  li'-ide-Anstalt  vorm.    Rosier     948,  1075r 

metals;  Manufacture  of .    (p)  Bucher  756 

'metal         Manufacture    of from    alkali    chlorides. 

(P)  Bartb  608 

-Mi't.il-  ;      Manufacture    of  hy    electrolysis    of    fused 

halogen  compounds.    (P)  Cstnes  Elect  hques  de  la 
Lonza 240- 


SUBJECT  INDEX. 
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Alkali — cont. 

monosulphides.    Rengade  and  Costeanu    361 

nitrates   and   nitrites  ;    Behaviour  of towards   re- 
ducing agents.    Vaubel 655 

nitrates  ;    Treatment  of  minerals  to  produce  — — .    (P) 

Messerschmitt      1068r 


nitrites  ;   Some  properties  of  ■ 


Oswald 


83 


85 


perborates  ;     Treatment  of   mother  liquors  formed   in 

making .    (P)  Roessler  and  Hasslacher  Chem. 

Co. ,  and  others     

phosphates  ;    Quantitative  volatilisation  of  phosphoric 

acid  from .     Jannasch  and  Leiste    825 

processes  ;    Electrolytic ■  and  their  future.     Discus- 
sion at  Liverpool  Section 993 

salts  ;    Apparatus  for  the  electrolysis  of .     (P)  Bos- 

nUche  Elektrizitats  A.-G 1107 

salts  of  phenylethylbarbituric  acid.    (P)  Bayer  und  Co.    252 
silicates ;     Production    of    stable from    silica    and 

alkali  salts.     (P)  Natho      487 

silico-aluminate  ;       Manufacture     of and     charge 

mixture  therefor.     (P)  Cowles 289r,  289r,  365r 

-soils.     Gedroiz 300 

sulphates  ;    Equilibrium  of  lithium  sulphate  with  the 

.     Spiclrein    788 

sulphides  in  lime  liquors  ;   Determination  of .    Mc- 

Candlish  and  Wilson  153 

sulphides  ;  Manufacture  of •.     (P)  Gouthifire  et  Cie., 

and  Ducancel    425,  910 

sulphides    or    polysulphides  ;    Preparation  of  solutions 

of .     (P)  Raupp  and  Thilo    602 

etc.,  works  ;   Report  of  Chief  Inspector  on  ■ — ■ —  for  1912     786 
Alkaline-earth   carbonates  ;    Manufacture   of  — ■ —  from   the 

sulphates.    (P)  Teissier 910 

chlorides  ;    Electrolysis  of .    (P)   Badische   Anilin 

und  Soda  Fabrik      142 

cyanides  ;    Manufacture  of  — — ■.     (P)  Kaiser   867 

oxides ;      Electro-chemical     production     of .    (P) 

Scheermesser     1011 


Alkaline  earths  ;    Action  of  carbon  dioxide  on  ■ 


Vor- 


lander  and  Strube    193 

Alkalinity  of  water  ;   Determination  of  the .    Moir. . . .   1124 

Alkalis  ;   Action  of  carbon  dioxide  on .    Vorliinder  and 

Strube     193 

Extraction  of in  the  form  of  nitrates  from  alkali- 
bearing  rocks.  (P)  Chem.  Fabr.  Rhenania,  and 
Messerschmitt    752 

from   natural   rocks;     Production  of .     (P)   Chem. 

Fabr.  Rhenania,  and  Messerschmitt    1066 

in  rocks  ;    Determination  of .     Krishnayya   286 

from  silicates   and  silicate   rocks ;    Recovery  of . 

(P)  Hambloch  and  Gelleri 602,  686,  1109r 

Alkaloid   of   Cytims  laburnum  ;    Constitution   of   the . 

Ewins 106 

salts  ;  Preparation  of .    (P)  Straub,  and  Boehringer 

und  Sonne 626 

silicotungstates.    Jensen     623 

Alkaloidal  extracts  ;    Action  of  amalgamated  aluminium  on 

.     Kohn-Abrest     44 

salts;    Extracting,   purifying,   or  excluding .    (P) 

Lloyd 161,  508r 

salts  ;  Solvents  for .     Schaefer 1028 

substance.    (P)  Lloyd     161 


Schulze 


Alkaloids    of    Aconitum    Lycoctonum :     The  ■ 

and  Bierling 

of  the  atropine  group  ;   Absorption  of  ultra-violet  radia- 
tion by .    Gompel  and  Henri 


in  cinchona-bark  and  its  preparations  ;    Determination 


of- 


in  cinchona 
Vallee 
of  cinchona 
Extracting, 


Gaze 

Determination  of  the  ■ 


Ployart  and 


Test  for- 
purifying, 


.     Watson 

or  excluding  - 


(P)    Lloyd 


Microsublimation 
Eder 


of- 


under    diminished    pressure. 


211 

671 

305 

211 
1126 
161, 
508r 

766 

711 


of  the  morphine  group  ;   Process  for  hydrogenating . 

(P)  Oldenberg  and  Oldenberg  

of  the  opium  group  ;    Manufacture  of  the  hydrohalogen 

acid  double  salts  of .    (P)  Hoffmann-La  Roche 

und  Co 925,  960r 

of  pareira  root.     Scholtz    306 

in  plants  ;  Formation  of .     Ciamician  and  Ravenna     958 

Process    for    separating from     aqueous     extracts. 

(P)  Wimmer 380 

Solvent  for .     Schaefer    1028 

of   Xantlioxylum    brachyacanthum  ;      The .     Jowett 

and  Pymau   251 

Alkamines  and  their  alkylammonium  salts  ;    Preparation  of 
ester-sulphuric  acids  from   the  oxy-acid  esters  of 

.    (P)  Ade,  and  Hoffmann-La  Roche  Chemical 

Works     712r 


a-Alkylamino-anthraquinones  ;      Preparation     of  ■ 


•     (P) 
Badische  Anilin  und  Soda  Fabrik   417 

Alkyl-p-aminophenols  ;    Preparation  of  N-mono .    (P) 

Act.-Ges.  f.  Anilinfabr 807 

N-Alkylcarbazolemonosulphonic  acids  ;    Preparation  of . 

(P)  Cassella  und  Co 418,  744 

Alkylhomopiperonylamines ;       Manufacture     of .     (P) 

Decker,  and  Bayer  und  Co 1128 


PAGE 
Alkyl-lactic  esters  ;    Process  for  preparing .     (P)  Biedel 

A.-G H70 

Alkyloxyalkylidene  esters  of  cresotinic  acid  ;    Preparation  of 

.     (P)  Bayer  und  Co 1030 

Alkyloxy-fatty  acids  ;  Preparation  of  morphine  esters  of . 

(P)  Chem.  Fabr.  von  Heyden 213 

p-AIkyloxyphenylamino-alkyl     sulphites ;      Preparation     of 

.     (P)  Meister,  Lucius,  und  Bruning   213 

N-Alkyl-p-phenylenediaminesulphonic    acids ;      Preparation 

of .     (P)  Chem.  Fabr.  vorm.  Weiler-ter  Meer..   1061 

Alloy  for  making  iron  articles  to  withstand  acids  and  heating. 

(P)  Grohmann  und  Co 30r 

Non-corrosive .     (P)  Coup      870 

Alloying  of  aluminium.     Ivinson     702 

metals  in  vacuo  ;   Furnace  for .     (P)  Simpson.  .755,  1019r 

Alloys : 

(P)  Becket,  and  Electro  Metallurgical  Co 663 

(P)  Brooke  and  Mackintosh 916r 

(P)  Haynes 493,  872r 

(P)  Riibel,  and  Rubel  Bronze,  Ltd 1073,  1117r 

(P)  Warneck   832 

Action  of  antiformin  on .     Zikes   1125 

Apparatus  for  making  fine  threads  or  hairs  of .     (P) 

Strange  and  Coley 1017 

Apparatus  for  separating  red  metal  and  white  metal 

by  melting.    (P)  Schaefer  und  Schael 833 

Apparatus  for  treating  molten .   (P)  Baraduc-Muller  1117r 

for  casting.     (P)  De  Buigne    239 

Casting    ingots    of and    apparatus    therefor.     (P) 

Durville 756 

Elastic  limit  of .     Portevin   539 

Electric  furnace  for  use  in  making .     (P)  Hauss . . .     609 

Influence  of  drawing  on  the  properties  of .     Guillet     754 

of  light  metals  with  heavier  metals  ;  Electrolytic  manu- 
facture of .     (P)  Ashcroft 199,  1019r 

Liquid   fuel   furnaces   for   melting .    (P)     Etienne 

and  others 79ar 

Manufacture  of :  „„, 

(P)  Hadfleld    661 

(P)  Naylor  and  Hutton 540 

(P)  Ormiston 981 

(P)  Weiss 29.  7d8t 

Method  of  melting  — .     (P)  Wile   93,  916r 

The  needle  constituent  of .     Robin  367 

Preparation  of  electrolytes  for  use  in  depositing . 

(P)  Marino   93,  495r,  981r 

Process  for  treating  molten .     (P)  Baraduc-Muller  916r 

Reactions  of with  nitric  acid.     Stansbie 311,  113o 

of  refractory  metals;    Manufacture  of  articles  of . 

(P)  Schwarzkopf  and  others 431 ,  981r 

Silvering .     (P)  Auphelle  et  Cie.,  and  others 757 

Test-bars  for  non-ferrous .    Clamer . .       28 

Thermal    investigations   on   transformations    of   easily 

fusible- — -in  the  solid  state.     Mazzotto 979 

Treatment  of to  render  them  ductile  and  malle- 
able.    (P)  Westinghouse  Metallfaden  Gluhlampen- 

fabrik 94r,  541r 

Allyl  compounds  ;    Process  for  preparing .    (P)  Chem. 

Fabr.  vorm.  Schering    • aj9 

Almonds;    Presence  of  salicinase,  a  new  enzyme,  in . 

Bertrand  and  Compton "•» 

Aloes  ;   Detection  of mixed  with  extracts  of  drugs  con- 

taining   hydroxymethylanthraquinones.     Mossier.,     vis 

Alpinia  alba.  Rose.  ;  Oil  of  the  fruits  of .    Pickles  and 

Earl *lA 

Alpinia  nutans  ;    Value  of for  paper  making.    Beadle 

and  Stevens ZDa 

Alum  mountain  in  New  Mexico •  ■ '  j?* 

Process  for  making  potash .     (P)  Hart ovv 

Alumgallins.     Kohn-Abrest    .. ••••  ••••••     800 

Manufacture    and    applications    of .     (H     ft.onn- 

Abrest *oi 

Alumina  in  bauxite  ;   Determination  of  -— .     Trautmann       1106 
in   copper  slag  formation  ;    Rdle   of .     Buchanan 

Manufacture  of  articles  of'f'used'-^-1.' '  (P)  ""^j"*1-  ■  •  -.  1069 
Manufacture  of  articles  of  sintered .     (P)  General 

Electric  Co ,••• •,•  ••.•".••• 

Manufacture  of  pure and  ammonia  from  aluminium 

nitride.     (P)  Ziinker. \\':\ 

Melting  point  of .     Kanolt •  •  ■   u™ 

and    potassium    sulphate;     Manufacture    of .     (F) 

Chappell 

Production   of   compounds   of .    (P)    Spence   and 

others  

Recovery  of  pure- — .    (P)  Serpek,  and  Soc.  Generate 

des  Nitrures ■  •  ■  •  •  •  ■ 1,-r 

Reduction  of with  carbon,  preferable  in  a  vacuum. 

(P)  Giulini U4S 

Muminate-silicate  :      Production    of .     (P)    Boehringer 

and  Gessler    1V(4 

Aluminates  ;   Manufacture  of  alkali .    (P)  Peniakoff . . .     24r 

Aluminium;    Action  of  amalgamated  — -  on  extracts  con- 

taining  alkaloids.     Kohn-Abrest  .    44 

Action  of  distilled  water  on .     Scala d68 

Action  of  3  per  cent,  hydrogen  peroxide  solution  on . 

Droste 107- 
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TAGE 

Aluminium — runt. 

alloy;  Hani .       1'     Dl  lor    1100 

alk>y  ;  Manufacture  of  an .     (P)  McAdama    10?:! 

ABngrag  ol .    Ivtaoa  702 

•u> 

-  and  Clark 

(P                           048 

!'    4  rel 1078 

alloys  fur  easting.     ( P)  in-  Bolgne -■('-> 

alk  ■                it  ution  and  analysis  of  —    .     Von  John..  :>07 
and  it*  alloy*  :   Influence  of  dm  whig  on  the  properties  of 

.      (iuillet    7.VI 

alloys  ;  Manufacture  of : 

N            and   Hut  Urn 640,  641r 

d 081,   1117r 

alloys  :    Pre|iaring for  elect  rode]>osit  ion  of  metals. 

Marino 30,  241f 

Ana                                      hralski 047 

catk>n    of    activated to   tannin   precipitation. 

800 

>titueut   of .     Portevin 702 

Robin 387 

and  chromium  :   Quantitative  separation  of .     Bon- 

and  Deanayes       844 

.   iron  with— — .     (Pi  Uyeno    288 

-  .ron  sheet                   etc,  with .     (P)  Woud  540 

•  '!•  >■      ,  p    Qleeaon  and  Roesler 1116 

-  ;    Influence  of  phosphorus  on  some . 

Read 914 

-copper  alloys  with  64  to  90  per  cent,  of  copper.     Hane- 

mann  and  Merica 701 

•  "*'D  til .     Bailey 293 

Density  of .     Brislee    539 

electrodes  :    Manufacture  of  coated .     (P)  Mershon  796 

Electrometallurgy  of Fedotieff  and  lljinsky 367 

I when  granulating.     Bamberger  and 

Juptner 702 

traction  of from  tta  ores.    (P>  Kissock 294 

tna.tiuni  :    Determination  of .    Clark 236 

industry  in  Canada.      Dushman  ami  Bain   558 

Influence  of on  yeast  and  beer,     /ikes 248 

ta] line  cohesion  of .     Rosenhain  and  Ewen  914 

lum  alloy-:     Dai   of in    making   projector 

mirr  i         p    BarMer,  Benard,  et  Turenne 871 

rn-iinc  al  .-titution  of  ternary . 

Ef*r 491 

nulacture  of from   it-  compounds  by  reduction 

with  carbon.    iPt  i.iulini 948 

re  of  pure .     (P)  Devaueelle 832 

Precipitation  of  mi v.-r  by •     Hamilton    660 

Preseri'-e  of  gallium  in  commercial ,  and  its  separa- 
ta.    Boulanger  and  Bardet 1072 

"    '"'  '   >:•-'.:..'         on  iron  or  other  metal.    (P) 

f^e  la  Fresnaye  and  de  la  (iabiniere 495 

Process  for  direct  nickel  plating  of .     (P)  Chirade 

and  Canac   147r 

Process  for  refining .     (l>>  Leggett 198 

rrocesa  for  separating from  zinc     (P)  Vialay 1073 

„,n  ..( m   Lyons  district   751 

—  to  alcohol.     Rudlger  and  karpinski  41 

ast  rods  of to  bending  and  extension. 

BoMeTSr  — 49° 

JS^rtane 795 

294 

915,  1117r 

The    binary    system .     Lorenz    and    Plum- 

1113 

of before     sleet  rodepos  it  ing      metals 

no lid    L>4]r 

,  -^^."(pj'LanB'lll7r 

——for  treating  or  conveying  nitric  acid.     (P) 

ab  . . .       699 
vanadium  alloy.,     (zakn    145 

ate    soluti-.n-  .      I'r> -par.it ion    of .     (P) 

24 

ral .     (p) 

.^fl*fnl*^h  »'  602 

■  m  ■  .'  •       M.ii.'if..  •  in     .1  .     (P)    Peacock .;.; ■■ 

canon,  and  r .  •  v  ,,  impounds  of 

eaajsjgsj,    OBMeaaaUon    of   aromatic    nuclei    by 

15 
•'•de;      Marmf.<  ammonia     from  — — 

tm  I    h  aaW   *,  I    „,,   fl„or,  <:■       MAinifaVt  ,ri'of  a  double     " 
'   m.i,C'I"r'r'.','.!,   n,  ...'''    ,.'r'.'""r"i"    ""'    '"•|'r         -    ""'•7 
«**•• •     '  'y    llflfl 

'  — •      woifi ...:;::;;;:  ■■■>■■■„ 

;-itaiion    of and    Its    separation 

Tjtntam      Jakob  g^2 

ssoraawta       Pr»i«ratirjn    and    r.  „,    a|i<a|lri,.' 

•  Krn»n  j  m 

UM»lt'    fon!mUcn  °* u"m  ■J u "  •'■  d 

*nke|  and  '/them  , 



"  ' 

I87f 
«©*•,  6XOr,  Hfy-r,   1010,    1]. 


FAQB 
Aluminium— coni. 

nitride;   .Manufacture  of  :    cont. 

(P)  Striker H08 

nitride;    Manufacture  of from  alumina,  etc.     (P) 

tiiulini 600,  911r 

nitride;    Manufacture   of and  apparatus  therefor. 

(P)  Ellis 790 

nitride;   Manufacture  of  ammonia  from : 

(P)  Serpek 195r 

(P)  Soc.  Generate  des  Nitrures 868r 

nitride;    Manufacture  of by  the   Serpek  process. 

Tucker 1143 

nitride;    Reactions  of .     Eichter  and  Spengel 789 

nitride  ;   Revolving  electric  furnace  for  the  manufacture 

of .     (P)  Soc.  Generate  des  Nitrures 200r 

nitride  ;   Simultaneous  production  of  ammonia  and  pure 

alumina  from  — — .     (P)  Zanker 1155- 

oxide    in    glass    manufacture  ;     Applications    of . 

Springer    911 

phosphate  ;     Quantitative   volatilisation   of   phosphoric 

acid  from  ■ — ■ — .     Jannasch  and  Leiste    825 

red  ;    Paints  and  products  with  a  basis  of .     (P) 

Allegre 983 

salts  ;    Crystallisation  of  pure from  solutions  con- 
taining iron.     Wirth 230 

sulphate  ;     Determination  of  free  acid  or  base  in . 

Iwanow 286- 

sulphate  and  lead  acetate  ;  Products  of  reaction  of  solu- 
tions of .     (P)  Bourlet    24 

sulphate  ;  Preparation  of .     (P)  Schwann 1108 
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357r,  418,  419r,  651r,  905,  1101 

(P)  Bayer  und  Co.   190,  418,  418,  481r,  694r,  1062r, 

1100 

(P)  Cassella  und  Co 357r,  481r,  1101,  1102r 

(P)  Chem.  Fabr.  Griesheim-Elektron    17r,    356,    530r, 

906,  906r,  1062r 

(P)  Meister,  Lucius,  und  Briining  16,  16,  79,  80r,  131r, 

357,  419,  419,  650,  822,  906,  1005 

(P)  Schaarschmidt   190 

(P)  Soc.  Chem.  Industry  in  Basle  226,  822,  863r,  1061 

(P)  Ulmann  . . , 190 

(P)  Wedekind  und  Co 481,  1005, 1101 

Printing  with  vat .     (P)  Bayer  und  Co 531,  654r 

Production  of  vat by  fusing  ketones  with  alumin- 
ium chloride.     Scholl  and  Seer    15 

1.2.4-Purpurine-3-carboxylic  acid  ;   Preparation  of . 

(P)  Bayer  und  Co 593,  651r 

Turkey   Red ;    Process  of   printing   Indanthrene   Blue 

over .     Ivanoff,  and  Rept.  by  Schmid 483 


for  wool  ;  Manufacture  of  ■ 


(P)  Bayer  und  Co 189,  226r,  1062r 

(P)  Meister,  Lucius,  und  Briining 357,  357r 

Anthracene    monosulphonic    acid ;     Manufacture    of , 

(P)  Bayer  und  Co I30r 

Anthracene  series  ;    Preparation  of  azo  dyestuffs  for  wool  of 

the .     (P)  Bayer  und  Co 356,  357r 

Anthracite  briquette.    (P)  Anthraduff  Smokeless  Fuel  Co., 

Ltd 743r 

Rapid  method  of  testing for  liability  of  the  gas  to 

clog  gas  engine  valves.     Mackey   523 

Anthracridones  ;      Manufacture    of    halogenated .     (P) 

Badische   Anilin  und  Soda  Fabrik 1101 


Anthraflavone  G.     Hepp  and  others   

Antfarapyrldonei  ;      Preparation    of    chlorinated 
Bayer  und  Co 


356 


(P) 


1003 


Anthraquinone  ;    Preparation  of 


from  anthracene.     (P) 


Chem.  Fabr.  Grlinau,  Landshoff  und  Meyer 188 

\nthraquinone  (-nni|>ouiids  ;    Spectrograph^  studies  of . 

Meyer  and  Fischer 189 

derivatives  from  benzophenone  derivatives  ;   Production 

of ,     (P)  Act.-Ges.  f.  Anilinfabr 1003,  1003r 

derivatives  containing  chlorine;    Manufacture  of . 

(IM  Chem,  Fabr.  Crieehelm-EIektron 650 

derivatives    containing    halogen;     Preparation   of '—. 

OM  Meister.  Lucius,  and  Briining   528 

derivatives   containing  sulphur  and    nitrogen  ;    Manii- 

i.k  t  ure  of .     (IM  Bayer  und  Co 16 

derivatives;    Manufacture  of : 

(IM    Badische   Anilin  und  Soda  Fabrik 418,  651r 

(IM  Bayet  und  Co 418.  4ln 

(IM  Meister,  Lucius,  und  Briining    529 
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A  nthraquinone — cont . 

derivatives ;      Manufacture 
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of    sulphurised 


(P) 


Bayer  und  Co 131r,  131r 

derivatives  containing  nitrogen  ;    Manufacture  of . 

(P)  Bayer  und  Co 529r,  529r 

Preparation     of from     anthracene.     (P)     Meister, 

Lucius,  und  Briining 417 

Preparation  of  chlorine  derivatives  of .     Schilling. .     479 

series  ;    Manufacture  of  condensation  products  of  the 


(P)  Meister,  Lucius,  und  Briining 282r,  906 

(P)  Sander 80 

series ;    Manufacture  of  nitrogenous  condensation  pro- 
ducts   of    the .     (P)     Meister,     Lucius,     und 

Briining 16,  190,  356,  1004,  1060 

series  ;    Preparation  of  azimino-compounds  of  the . 

(P)  Bayer  und  Co 190,  746r 

Anthraquinone-acridinecarboxylic    acids ;      Preparation     of 

.     (P)  Bayer  und  Co 821 

Anthraquinone-acridones ;      Manufacture    of .     (P) 

Badische  Anilin  und  Soda  Fabrik 905 

Process  for  separating and  freeing  them  from  by- 
products.    (P)  Badische  Anilin  und  Soda  Fabrik . .       16 

Anthraquinone-2-aldehyde  ;    Preparation  of .     Ullmann 

and  Klingenberg 356 

Anthraquinone-aldehydes  ;    Manufacture  of .     (P)  Act.- 

Ges.  f.  Anilinfabr 1060,  HOOr 

Anthraquinone-carboxylic  acids  ;   Manufacture  of .     (P) 

Act.-Ges.  f.  Anilinfabr 1060 

Anthraquinone-a-carboxylic    acids    and    their    derivatives  ; 

Manufacture  of .     (P)  Act.-Ges.  f.  Anilinfabr.    416, 

417r 

Manufacture  of .     ( P)   Badische   Anilin   und  Soda 

Fabrik 650 

Anthraquinone     diselenides ;      Manufacture     of .    (P) 

Bayer  und  Co 1062 

Anthraquinone-isoselenazones ;     Preparation     of .    (P) 

Bayer  und  Co 1003 

Anthraquinone    /3-nitramines ;      Preparation    of .     (P) 

Chem.  Fabr.  Griesheira-Elektron 592,  821r 

Anthraquinone-N-l.l'-oxazines  ;     Preparation   of .     (P) 

Meister,  Lucius,  und  Briining 1151 

Anthraquinone-selenocyanides  and  selenophenols  ;    Prepara- 
tion of .     (P)  Bayer  und  Co.  417,  746r,  746r,  783r, 

1062 

2-Anthraquinone  sulphide;    Preparation  of .    (P)  Ull- 

mann-Goldberg  356 

Anthraquinone-sulphinic  acids  and  their  salts  :    Preparation 

of .     (P)  Meister,  Lucius,  und  Briining 906 

Anthraquinone-£-sulphonic  acid  chloride  ;    Preparation  of 

.     (P)  Meister,  Lucius,  und  Briining 1151 

Anthraquinone-thiazole  compounds  and  their  hydrogenated 

derivatives.    (P)  Badische  Anilin  und  Soda  Fabrik   481r 

Anthraquinone-thiazoles ;     Manufacture    of .     (P)    Ba- 
dische Anilin  und  Soda  Fabrik 481r,  694,  863r 

Antiarin,  a-  and  /3-,  and  the  crystalline  albumin  from  AntiarU 

sap.     Kiliani   806 

Antiaris  sap  and  its  crystalline  albumin.     Kiliani 806,  806 

Antiberiberic  ;  Preparation  of  an .     (P)  Tsuzuki. . . .  550,  842r 

Auticathode     for     Rontgen     tubes ;      Tungsten .    (P) 

Siemens  und  Halske  A.-G 542,  665r 

Anticorrosive  and  anti-fouling  paint  for  ships.     (P)  Peter 

and  Buchanan 1021 


Antiformin ;  Action  of 


on  metals  and  alloys.    Zikes  . .   1125 


Antimony -copper-cadmium  alloys.    Schleicher 

-copper  equilibrium  ;  The .    Carpenter  

Determination  of .   Rapid  methods.   Nissenson. . . 

Electrolytic  analysis  of .    Schoch  and  Brown    . . . 

Electrolytic  deposition  of .     Chaney    

in  glass  manufacture;  Application  of -,    Springer. 

ores  of  central  Hu-nan,  China.     Schoeller  

ores,  crude,  and  regulus  ;    Chinese .     Schoeller... 

ores  ;  Process  for  treating .    (P)  Lassalle 

-tin  alloys  ;  Analysis  of .     Pontio    


Antimony-arsenic  compounds  ;  Manufacture  of  organic 

(P)  Meister,  Lucius,  und  Briining    

cinnabar  ;  Manufacture  of  — — •.     (P)  Bayer  und  Co. . 


Preparation  of  organic 


(P)  Kauf- 


ogmpounds 

mann  . 
and  glycollic  acid  ;   Auxiliary  mordants  containing 

(P)  Liebknecht  and  Blumenthal 

pentasulphide  ;  Analysis  of .     Utz 

.sulphide,    lead  sulphide  ;    Study  of  the   system  ■ 

P61abon 


28 
979 
628 
553 
992 
911 
517 
260 
663 
237 

1030 
297, 
666r 

626r 

531 
1065 

287 


Antimony  and  glycollic  acid  ;    Preparation  of  compounds 

containing .      (P)  Chem.  Werke  vorm.  Dr.  H. 

Byk    959 

Antipyrine  in  toxicological  analysis.     Lauder  and  Winter. .     378 

Antiseptics.     Sommerville 1027 

Action  of in  increasing  the  growth  of  crops  in  soil. 

Russell  and  Buddin 1136 

Antitoxins    for    smallpox,    tuberculosis,     foot-and-mouth- 


disease,  etc. ;  Preparation  of  ■ 


(P)  Ponndorf    1129 
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Apocynaceae  ;  Preparation  of  the  active  principle  of  the . 

(P)  Bayer  und  Co 450,  842r 

Apomorphine  ;    Alleged  formation  of during  heating  or 

storing  morphine  solutions.     Detection  of  apomor- 
phine.    Feinberg 549 

hydrochloride  ;  Formula  of .     Paolini 922 

Apophorometer  ;  The .     Joly 509 

Apple  constituents.     Thomas    157 

Arachidic  acid  in  hardened  oils  ;    Detection  of .     Kreis 

and  Roth  201 

Arachis  oil.     See  under  Oils,  fatty. 

Aragonite  ;    Alleged  existence  of  a   peroxide   in  — — -  after 

exposure  to  air.     Ditz    286 

Arbutus  unedo  ;   Alcohol  from  the  fruit  of .     Sani 803 

Arcs  and  arc  lamps.     See  under  Electric. 

Argentiferous    lead  ;      Extraction    of  — • —  from    ores.     (P) 

Langguth   1018 

Argillaceous     materials;      Process     for     drying .     (P) 

Konig    586 

Argon  and  its  place  in  nature.     Ramsay 656 

Armour  plate.     (P)  Wales 199r 

plates  ;  Manufacture  of 

(P)  Benthall,  and  Vickers,  Ltd.  241r,  607.  1018r.  1161r 
(P)  Soc.  Anon.  Ital.  Gio.  Ansaldo,  Armstrong  & 

Co 663r 

plates;    Treatment  of .     (P)  Wales,  and  Carnegie 

Steel  Co "03r 

Aromatic     nuclei ;      Condensation     of by     aluminium 

chloride.     Scholl  and  Seer 15 

substances  ;     Conversion   of into    iodo-derivatives. 

Elbs  and  Jaroslawzew 766 

substances  ;  Hydrogenation  of in  colloidal  solu- 
tions.   Skita  and  Meyer    46 

Arsenic  from  Canada 661 

-copper    alloys  ;     Reaction    of with    nitric    acid. 

Stansbie    311 

Determination  of  — — .     Smith  308 

Determination  of by  Bettendorf's  reagent.  Winkler    383 

in  glass  manufacture;  Application  of .     Springer.     911 

Grey    and    brown .     Kohlschiitter,     Frank,    and . 

Ehlers 1008 

industry  in  Canada.     Dushman  and  Bain 556 

Influence  of on  the  properties  of  mild  steel.    Lied- 

gens  25 

in  red  copper  ;    Micrographical  determination  of . 

P.L.M.  Railway  Co 145 

for  Russia    770 

Soluble in  mixtures   of   lead   arsenate   and  soap. 

Tartar  and  Bundy 805 

and  tin;    Error  in  the  analytical  separation  of . 

Caron  and  Raquet 1131 

Total  adsorption  of by  ferric  hydroxide.    Locke- 

mann  and  Lucius 750 

and  tungsten  ;   Separation  of .     Hilpert  and  Dieck- 

mann 215 

Arsenic  acid  ;    Production  of  organic  derivatives  of . 

(P)  Bart    626r 

Arsenic-antimony  compounds  ;  Manufacture  of  organic . 

(P)  Meister,  Lucius,  und  Briining    1030 

and  cadmium;  Compounds  of .     Zemczuzny 702 

compounds ;    A  new  class  of  lipoid .     Fischer  and 

Klemperer    549 

Arsenical  iron  ores  :    Rendering suitable  for  smelting. 

(P)  Coln-Musener  Bergwerks-Akt.-Ver 369r 

Arseno-compounds  ;     Manufacture    of    asymmetrical  . 

(P)  Meister,  Lucius,  und  Briining    1030 

Preparation  of  nitroso  derivatives  of  aromatic .   (P) 

Karrer 507 

Preparation  of  organic .     (P)  Bart    109,  109 

Preparation     of     unsymmetrica! .     (P)     Meister, 

Lucius,  und  Briining 47 

Arseno-preparation  ;    Manufacture  of  an .    (P)  Meister, 

Lucius,  und  Briining I61r 

Arsine  ;   Micro-organisms  capable  of  producing .    Husz    839 

Arsinic  acids  ;  Manufacture  of  organic .     (P)  Boehringer 

und  Sonne 112S 

Artists'  colours  ;   Action  of  light  on .    Eibner  and  Ger- 

stacker    244 

Arylalkoxyacetic  acids  ;    Preparation  of  derivatives  of . 

(P)  Soc.  of  Chem.  Industry  in  Basle 450,  626r 

Arylaminoanthraquinones  ;     Preparation  of  — — .     (P)  Bad- 
ische Anilin  und  Soda  Fabrik 417 

Aryl-/3-anthraquinonylthioureas  :    Preparation  of .     (P) 

Meister,  Lucius,  und  Briining   190 

Arylidoquinones ;       Preparation     of .     (P)     Meister, 

Lucius,  und  Briining 783 

Aryloxy-fatty  acid*  ;   Preparation  of  morphine  esters  of . 

(P)  Chem.  Fabr.  von  Heyden 213 

Preparation  of  soluble  compounds  of  nucleus-substituted 

mercury  derivatives  of .     (P)  Bayer  und  Co..   1031 

and  their  salts  ;  Preparation  of  nucleus  mercury-sub- 
stituted   .     (P)  Bayer  und  Co 841,  1129r 

Asafetlda.     Parry 106 
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Asbestos  ;  Canadian 1 1..7 

nufactureot .    iPMJoiightiy. . . .    1012 

as  a  filtering  medium.     C.. plans  and   Lloyd     1171 

f in  tillering  alimentary  liquids 

and  serums.     (Hoard   ". 446 

Ptocaai  for  purifying  .     (P)  QmiI    Electric    Co.     144 

Milkweed. 

•i  coal ;  Relation  ol  the  composition  of ■  to  its  talon 

temperature.     Palmeuberg 1144 

Li  .'>-■-  ol  mhmrsl   —  -  by  the  carbon  tetrachloride 

method.     J.uriasch  and   Lci-te   i>27 

A-paragus   plant  ;    PludtMUuo   of   cellulose    from    the  . 

Reinke     132 

Asparti.acid  in  mulberry  knvw;   Preaafleeol —  -.   Mimuroto     112 
Atperfxllu*     nigrr  ;      Comparative     influence    of     potassium, 
rubidium,  and   caesium  on   the  development   and 

teuton  49 

A  tprrgxUtu  or  :.  an  organic  acid  formed  bv . 

Yabuta 102 

Manufacture  ol  a  viscous,  stringy,  ad- 

.■■e  for  use  in  the .     (P)  Goepper 

and  Geiger 2.">r.  14  1.  4!>9r,  700r 

1   concretes   mixed   with . 

Taylor  and  Sanborn    427 

Asphalt um  :    Acid obtained   in   refining  petroleum  oil. 

Th*le    781 

Chewuig    gum  with    basis    of .     (P)    Trimble    and 

Hurt,  .u    1 150 

al-tar  pitch  ;  a  of  natural .     Schwarz     188 

llalphen  and  Spiess....    1096 

r.d in   presence  of  artificial 

•'    ■      --    '.    22:! 

;  .ir.ittin  in .      Marck     819 

i       I  »ay     1057 

:ng : 

Barton,  and  Btandard  oil  Oo 414,  903r 

(P)  Dvndas,  and  Mm, da-  Engineering  Co 414 

■  ••  ■  tion  of  -mall  quantities  of 

by  the  dimethyl  snlpb  Keere  and  Lewis     479 

■>'      ■-•••-•       luids    by    gases ;     Apparatus    foi .    (P) 

75 

tor  for .    i  PJ   Banche   1148 

metal*,  minerals,  etc.  ;   Process  and  apparatus  for . 

30r,  147 

Atropine  alkal" id- ..   Absorption  of  ultra-violet  radiation  by 

.     •.•imi«e|  and   Henri    671 

Auric  chloride  ;  Reduction  ol .     Lenher 599 

Aottenite  :  In  i  of .     Hanemann    26 

Australia  :    I»enaturation  of  edible  vegetable  oils  for  entry 

201 

ip  manufacture  in ....   1162 

-  Nianufa'  ture  in 1000 

Australian  Mtlaltuetu  and  their  e--ential  oils.     Baker  and 

883 

miU  — .     Rain-ay   998 

Anto-redact  Ion    in   the    formation    of    hydro-aromatic    com- 

W.illat  h 160 

Vina  by  action  of  I  .                 mletan  and  Silber  279,  1084 
"tmim  UrmenUma  ;    Separation  of  lepachol  from  the  heart- 
wood  of .     Ronmot 023 

I.ebermann  and   Schiller    7 1:, 

.tit  of  tilYer,  mercury,  lead,  and 

••r  and   Krupko 698 

Azu:  ir:o-ar.thra/|iiirion»-    derivatives  ;      Preparation    of 

190,  694r,  746r 

i  -dour  *al'  K'lirmann  and 

'   •'■  978 

■MBMalir,,        II..-  •nfM'iith  and  -.-viTiteenth  i-'  >merides 

n   and   Cordon  973 

Aao  dye»*  for  wool  .  |,,„ 
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insoluble   in  water  ;  Manufacture  of  mono- 


FAOE 


(P) 


Bayer  und  Oo 906,  1062. 

insoluble  In  water;    Manufacture  of  yellow .     (P) 

Ict-Ges.   f.   Anilinfabr 905,  938r 

suitable  for  lakes  ;  Manufacture  of .     (P)  Badische 

Anilin  und  Soda  Fabrik 480,  593- 

M.inufacture  of : 

( P)  Act.-Ges.  f .  Anilinfabr 480  906 

(P)  Badische  Anilin  und  Soda  Fabrik    480,  593,  974r, 

974r,  1006r,  1102r,  1102r,   1151 

(P)  Bayer  und  Co.  79,    226,    226r,    357?-,    418,    419r, 

419r,  419r,  481r,  529r,   694r,  745,  746r,  862,  938,. 

B74r,  1004,  1004,  1004,  1005r,  1005r,  1005r,  1005/,. 

1005/-,  1062r,  1062r,  1062/,  1102r,    1102/,    1151/, 

1151/ 

(P)  Claas3    190 

(P)  Chem.  Fabr.  (iriesheim-Elektron 906,  1006r 

(P)  Geigy  Anilin-Farben  u.   Extract  Fabr.  593,  694/, 

822r 

(P)  Levinstein,  Ltd.,  and  others 131/,  226/,  593 

(P)  Meister,  Lucius,  und  Bruning  17/,  131,  131/,  783/, 

1101,  1102/-,  1152/ 
(P)  Siepermann,    and    Consolidated    Color    and 

Chemical  Co 1005 

Manufacture  of  basic .     (P)  Bayer    und    Co.  190/,  938, 

1102r 

Manufacture  of  basic   dis .     (P)   Meister,   Lucius, 

und  Bruning   131 

Manufacture  of for  cotton  : 

(P)  Bayer  und  Co 905,  938 

(P)  Chem.  Fabr.  (iriesheim-Elektron 131/,  226r 

(P)  Meister,  Lucius,  und  Bruning..         131,863/,  938 

Manufacture  of  diazotisable .     (P)  Bayer  und  Co.  281/, 

357r 
Manufacture  of  diazotisable for  cotton.     (P)  Act.- 
Ges.  f.  Anilinfabr 418,  480,  822r,    1102/,  1102/ 

Manufacture   of   direct .     (P)   Read    Holliday   and 

Sons,  Ltd 938 

Manufacture  of  dis-  ■ : 

(P)  Badische  Anilin  und  Soda  Fabrik    529 

(P)  Bayer  und  Co 226r,  1004,  1005r 

(P)  Cassella  und  Co 745,  1152/ 

(P)  Chem.  Fabr.  (.riesheim-Elcktron     650,  786,  1062, 

1062,   1062r 

(P)  Durand,  Hugenin,  und  Co 593,  694/,  1006r 

Manufacture  of  dis for  cotton.     (P)  Act.-Ges.  f. 

Anilinfabr 480,  822/ 

Manufacture  of  o-nydroxy : 

(P)  Act.-Ges.  f.  Anilinfabr 16 

(P)  Meister,  Lucius,  und  Bruning    650 

Manufacture  of  lakes  from : 

(P)  Meister,  Lucius,  und  Bruning 97,  357/,  951r 

(P)  Ulrichs 543 

Manufacture  of  poly .     (P)  Bayer  und  Co.  1004,  1005r 

Manufacture  of  substantive .     (P)  Meister,  Lucius, 

und  Bruning   862 

Manufacture    of    substantive  dis-   .     (P)    Meister, 

Lucius,  und  Bruning .■ 481 

Manufacture  of  substantive  poly .     (P)  Badische 

Anilin  und  Soda  Fabrik 593 

Manufacture  of suitable  for  use  as  lakes  : 

< P)  Badische  Anilin  und  Soda  Fabrik. .  480,  593,  651/ 

(P)  Bayer  und  Co 357r 

(P)  Chem.  Fabr.  Griesheim-Elektron 594 

Manufacture  of  tris : 

(P)  Bayer  und  Co 226r 

(P)  Cassella  und  Co 745,  938r 

Manufacture  and  use  of  chromium  compounds  of . 

(!•)   Badische  Anilin  und  Soda  Fabrik 905,  1006/ 

p-Nitraniline  Red  ;    Plain  and  colour  reserve  printing 

on .     Webank     and     Levasseur.     Report     by 

Schmid    422 

from  nitrobeiizidinesulphonic  acids.     Burda    280 

from  phenylisoxazolone.    Meyer 745 

Pigments  from — .    (P)  Hochstetter 244 

Preparation  of  compounds  of for  therapeutic  use. 

(P)  Zink   842 

Preparation   of  red  and  yellow .     Burda    280 

Process  for  dyeing  with .     (P)  Bayer  und  Co..  ,698f,  599r 

for  producing  orange,  red,  or  brown  shades  ;  Production 

of .     (P)  Levinstein  and  others    1005 

Production   of   blue   dis on  the  fibre.     (P)  Chem. 

I  abr.  <;ricsheim-Klektron 824 

Production  of  dyeings  on  cotton  which  (an  be  discharged 

with .     (P)  Meister,  Lucius,  und  Bruning  360,  940, 

1008r 
Production  of  fast  dyeings  and  printings  by  means  of 

.     (P)  Meister,    Lucius,  und   Priining  941,  1 106,  1106 
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of    peat    and    the    like  ;      Wet .     (P)  Rigby    and 

Testrup 77 

wood  and  peat;    Meiler  kiln  for .     (P)  Fritz   1059 

Carbonitride ;    Production  of  a  composition  believed  to  be 

a .     (P)  Peacock 699,  1067 

Carbonylferrocyanides.     Williams  193 

Carborundum  filaments  ;  Manufacture  of .     (P)  Thorns, 

and   Nernst   Lamp   Co 79 

Carbosulphitation  at  a  low  temperature  ;    Process  of . 

Robart    802 

Carboxydiarylhydrols ;      Process     for    preparing .     (P) 

Bayer  und  Co 189,  191r,  530r 

Carboxylase.     Neuberg  and  Rosenthal      620 

Carboys  filled  with  caustic,  poisonous,  or  inflammable  liquids  ; 

Emptying  glass .     (P)  A.-G.  f.  Anilinfabr.    ..     587 

Carburetted  water-gas  ;    Manufacture  of .     (P)  Glasgow 

77,  78 

Carburising  material  ;    Preparation  of  a .     (P)  Fochten- 

berger   833 

materials  ;   Action  of  various  commercial .     Abbott      88 

Carcases;    Apparatus  for  treating .    (P)  Sommermeyer, 

and    Hartmann    Maschinenfabr 44r 

Preventing  loss  of  organic  nitrogenous  matter  during 

treatment  of  — .     (P)  Vallotte    1028 

Treatment  of  animal and  apparatus  therefor.     (P) 

Sommermeyer   839 

Cardboard  ;     Manufacture   of .     (P)  Tingberg       81r 

Treatment    of with    waterproofing    material.     (P) 

Stephen        748,  940r 

Carnallite ;      Process     for     decomposing     crude .     (P) 

Konigliche  Berginspektion      1706 

Carnauba   wax  leather   cream  :     Manufacture  of .     (P) 

Mahler  and  Seth 1164 

Carnotite  concentrates  ;    Extraction  of  vanadium  from . 

(P)  Fischer  and  others 369 

Carob  seeds  ;    Husking to  obtain  textile  products.    (P) 

Chem.  Fabr.  Dr.  A.  Heinemann     228,  228r 


James     361 


(P)  Meister, 


See  also  Locust  beans. 
Carolina  monazite  sand<=  ;    Rare  earths  of  the 

Carpet    yarns  ;     Machine    for    printing . 

Lucius,  und   Briining      697r 

Carpets ;     Apparatus   for  printing .     (P)   Hopner    ....     531 

Carpiline  ;     Study   of .     Leger    and    Roques    806 

Carrickfergus  ;    Salt  manufacture  at 1009 

Cartridges  ;    Detonating  compositions   for  rim   and   central 

fire .    (P)  Meyer      

Lime for  mining  purposes.     (P)  Storey  and  Parkin- 
son        758r,  944r 

Lubricant  for .     (P)  Chem.    Producten-    u.    Ziind- 

kapselfabr.   V.    Adler       1034 
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Carvacrol ;  Synthesis  of  a  menthadiene  from 


Henderson 


and  Schotz 107 

Case-hardening     materials.    (P)  Rudge-Whltworth,     Ltd., 

and   Heathcote    *J« 

materials;    Preparation  of .     (F)  Rodman   ..  980,  107jr 

process  for  articles  of  iron,  steel,  or  steel  alloys.     (P) 

Giolitti  and  others      1018r 

See  also  (em  11' at  on. 
Casein   preparations;     .Manufacture   of .     (P)  Nyegaard 

und  Co ';"•  iMr 

Treatment  of to  make  material  for  strong  articles. 

I  P)   Lebreil  and   I  tesgeorge      lau 

Casein  glycerophosphate  and  hydroxyquinollnes ;   Medicinal 

preparations    from .     (P)   Belart        089 

Cassia  auriculata   bark  :    Analysis  and   use  of .    Mehd  206 

Casting  ingots  of  metals  and  alloys  ;     PrOOflU  and  apparatus 

for -.     (P)   Durville    ■  ■•'"' 

Process  of .    (1')  Liquid  Forged  8teel  Co.   ..  662,  98lr 

steel   or   other   metals   into   ingots;     Process   for . 

(P)  Gerdau 764 
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kowakl 907 
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Fabr.  von  Heyden    133 
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two .    (P)  Brandenberger 1063 
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from   hop  runners;    Manufacture  of .     (P)  Muller 
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sulphite-,  lye  ;    Manufacture  of  plastic  products  from 

.     (P)  Robeson     864 
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bergk 863 

sulphite-,  lyes  ;  Process  for  obtaining  humus-like  sub- 
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(P)  Stora  Kopparbergs  Bergs- 
lags  Aktiebolag     421 

Sulphite process.     Schwalbe    784 

sulphite-  ;   Process  for  removing  resins  from  unbleached 

.     (P)  Aflenzer   Graphit-   u.   Talksteingewerk- 

schaft    1104 
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sulphite-,    waste    lyes  ;     Process    for    rendering 
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mark     1063 

sulphite-,  waste  lyes  ;  Production  of  sulphur  from . 

(P)  Von  Walther    827 

sulphite-,  waste  lyes  ;  Production  of  a  tanning  com- 
pound   from .     (P)  Hurt    and    Robeson    ....   1079 

sulphite-,  waste  lyes  :  Purification  of .     (P)  Platsch    284, 

284r,  823r 

sulphite-,  waste  lyes  ;   Purification  and  concentration  of 

.     (P)   Brunet 1153 

sulphite,    waste   lyes  ;     Recovery   of   sulphur   dioxide, 

calcium  sulphate  and  a  fuel  from .  Strehlenert..     652 

sulphite-,  waste  lyes  for  road  making  ;    Utilisation  of 

.     (P)  Robeson  1070 

sulphite-,  waste  lyes;    Separation  of  lime  from . 

(P)  Gunther 284 

sulphite-,  waste  lve  ;  Use  of for  road-bed  con- 
struction.    (Pj  Ellis 829 

Testing  the  degree  of  bleaching  of  wood .  Johnsen     863 
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(P)  Verein.    Glanzstoff-Fabriken   A.-G 865,  865 
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.    (P)  Steimmig   1153 
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Arledter    865 

from  vegetable  substances  ;    Process  for  making . 

(P)  Fair  and  others     283 

in  wood  ;    Determination  of by  Cross  and  Bevan's 

method.    Sieber   and   Walter       974 

from   wood,   straw,   reed,   etc.;   Manufacture   of . 

Pfiel  and  Schreyer      531r 

from  wood  and  textile  fibres  ;  Manufacture  of and 

utilisation  of  the  waste  liquors.     Konig  and  others     939 

Cellulose  acetate  ;    Manufacture  of : 

(P)  Debauge  et  Cie 596 

(P)  Lederer    483r 

(P)  Paschke  192 

(P)  Safety    Celluloid  Co.','  Ltd. "".'.'.'.'.'.'.'.'.'.'.'.'  1064r 

acetate   solutions  ;     Preparation   of   neutral .     (P) 

Internat.  Celluloseester-Ges 748 

acetates  ;    Process  for  modifying  the  solubility  of . 

(P)  Chem.     Fabr.     vorm.     Sobering,     and     Loose    652, 

696r,  784 

Benzoyl  esters  of .     Ost  and  Klein     823 

compounds  ;      Manufacture    of    non-inflammable . 

(P)  Lindsay,   and  The  Celluloid  Co 133r,  823r 

derivatives;  Manufacture  of and  their  trans- 
formation   products.     (P)  Dreyfus       133r 

derivatives  :    Preparation   of  pseudo-solutions  of . 

(P)  Berl      653 

ester  composition.     (P)  Roller    1 153r 

ester  solution.     (P)  Badische  Anilin  und  Soda  Fabrik      19r 

esters  ;     Articles    composed    of .     (P)  Mork,    and 

Chemical   Products  Co 975r 

esters  of  benzoic  acid  and  its  derivatives  : 

Briggs 595 

Hauser  and  Muschner 357 

esters  of  fatty  acids  ;   Manufacture  of .     (P)  Chem. 

Fabr.  von  Heyden      192r 

esters;     Manufacture    of .    (P)  Verein    f.    Chem. 

Industrie    in    Mainz       865,  940r 

esters ;      Manufacture     of and     their     conversion 

products.     (P)  Dreyfus      133r,  283,  420,  1063r 

esters  ;  Manufacture  of  fatty  acid  anhydrides  or  chlorides 

for  use  in  making .     (P)  Dreyfus   421 

esters ;     Manufacture  of  films,  coatings,  artificial  silk, 

etc.,   from .     (P)  Dreyfus       133r 

esters  ;    Manufacture  of  mixed .    (P)  Act.-Ges.  f. 

Anilinfabr 482,  597r 

esters  ;   Manufacture  of  plastic  compositions  from . 

(P)  Beatty         283,  907r 

esters;  Manufacture  of  solutions  of .    (P)  Dreyfus    652 


PAGE 

Cellulose— cont. 

esters ;     Non-inflammable   plastic    mass   from for 

making  combs,  etc.     (P)    Desvaux      596 

esters  ;    Preparation  of .     (P)   Wohl      420,  823r 

esters    of    organic    acids  ;     Manufacture    of .     (P) 

Knoll  und  Co 785 

esters   ;  Production  of  dyed .     (P)  Borzykowski. .      19r 

esters  ;     Treatment  of .     (P)  Mork,   and  Chemical 

Products    Co 597r 

ethers  and  their  derivatives  ;  Manufacture  of .    (P) 

Lilienfeld       420,  940r 
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threads,  etc^  from — — .     (P)  Lilienfeld    1153 

formate    solutions  ;      Preparation    of .     (P)  Inter- 
nationale  Celluloseester-Ges 1 104 

nitrate    solutions;     Viscosity    of .     Baker     991 

nitrates  ;    Unstable  products  in .      Berl  and   Delpy     452 

peroxide.     Doree    695 

xanthate  solution  ;    Process  for  coagulating .     (P) 

Boisson  596 

Cellulosic  materials  ;   Manufacture  of  ethyl  alcohol  from . 

(P)  Spassky  620 

materials  ;   Production  of  fermentable  glucose  and  ethyl 

alcohol  from .    (P)  De  Posnansky  and  Spassky  1167 
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and  Slagle    945 
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for   flooring   and    like    purposes.    (P)  Robertson    604 

Granulation  of  blast-furnace  slag  for  use  in  making . 
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Fleming    1158 
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.     (P)  Schott 753 
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with  azo  dyestuffs  ;  Process  for .    (P)  Bayer  und 

Co 598r,  599r 

bast.     Winter    1064 

brown  shades  capable  of  being  reserved  or  discharged. 

(P)  Badische  Anilin  und  Soda  Fabrik 423 

brown    Shades    on    vegetable    fibres  ;     Process    for . 

(P)  Badische  Anilin  und  Soda  Fabrik 654 

Contribution  to  the  history  of .     Hiibner  1043 

cotton,  linen,  and  jute  yarn  in  hanks  ;  Machine  for . 

(P)  Vueghs 749 

cotton  shades   which   can  be  "discharged.    (P)   Meister, 

Lucius,  und  Briining  360 

fabrics  ;    Apparatus  for .    (P)  Scheiber  192 

furs.     Lamb 597 

hairs,  furs,  feathers,  etc. ;  Process  for : 

(P)  Act.-Ges.  f.  Anilinfabr 193r,  941,  1065r 

(P)  Meister,  Lucius,  und  Briining 531,  654r 

hanks  of  wool,  cotton,  silk,  etc.  ;  Apparatus  for .     (P) 

Gillett   422,  749r 

hanks  of  yarn  ;  Machine  for .     (P)  Schlumpf 284 

with  insoluble  dvestuffs  or  insoluble    leuco-compounds. 

(P)  Wedekind  und  Co 598 

leather  ;    Resist  for  use  in .     (P)  Boyeux   1164 

leathers  of  all  kinds  ;    Process  for .    (P)  Trebitsch  1121 

loose  textile  goods  ;    Apparatus  for .    (P)  Meister, 

Lucius,  und  Briining 908r 

machine  ;     Circulating .     (P)    Sibson,   Allsop,   and 

Philapelphia    Dyeing   Machinery   Co    940 

machine  ;    Hank .    (P)  Decock 1007 

machines  : 

(P)  Calvert    134 

(P)  Delahunty 531 

(P)  Evenden,     and      Klauder-Weldon      Dyeing 

Machine  Co 749 

(P)  Gibbons 285r 

(P)  Giles,  and  Klauder-Weldon  Dyeing  Machine 

Co 483,  483 

(P)  Hebden  and  Daniell  285r 

(P)  Hussong     1154 

(P)  Lumpp  et  Cie 598 

(P)  Morris    1106 

(P)  Noar     229 

(P)  Payne,   and   Perfection  Dyeing  Machine  Co.     824 

(P)  Payne  and  others 423 

(P)  Psarski  Dyeing  Machine  Co 134,  285r,  1064 

machines  for  hanks  of  fibres  or  yarns.     (P)  Duckworth 

and  Royle    824 

machines  ;  Raw  stock .     (P)  Noah    229 

machines  ;    Vat .     (P)  Ash  worth  229r 

Method  of  using  colouring  matters  for .     (P)  Heyl     422 

with  natural  dyestuffs  ;    Process  for .    (P)  Domin- 

guez 697r 

Neutral  salt  reactions  in .     Fort 359 

operatioas  ;    Use  of  saponin  in .     (P)  Von  Walther     653 

and  padding  fabrics  ;   Apparatus  for .     (P)  Barlow 

and  Co.,  Ltd.,  and  Taylor 749 

plant.    (P)  Dickie    826 

porous   materials;    Compression   process  for .    (P) 

Brunei 780 

and  preserving  textile  fabrics.     (P)  Scheutz 1106 

Process  of : 

(P)  Bayer  und  Co 360 

(P)  Germain    423 

(P)  Skitt,  and  Smith,  Drum,  amd  Co 824 

(P)  Summers,  and  Summers  Linen  Co 749 
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Dyeing — cont. 

Process  for   preparing  cotton   for (P)    Dronsfield 

and  Martin     1105 

Process  of  vat : 

(P)  Badische  Anilin  und  Soda  Fabrik 1007 

(P)  Rachou  and  Chaumat   193r 

Production  of  fast  bistre-brown  shades  in which  can 

be  reserved.    (P)  Schmid 824 

of  pure  wool  fabrics  ;   Two-shade in  one  operation. 

(P)  Delmasure 20 

red    shades    with    azo    dyestuffs ;     Process    for : 

(P)  Bayer  und  Co 749r 

(P)  Meister,  Lucius,  und  Briining    360 

of  shoddies  and  rags  ;    The .     Miller   483 

of  silk  with  basic  dyestuffs  ;    Quantitative  investigation 

of  the .     Salvaterra 975 

of  silk  ;  Defects  in  the .     Lloyd    908 

of  silk  ;    Notes  on  the .     Werner 1064 

silk  and  wool  ;    Process  for (P)  Daniel   360 

skein  silk  ;  Apparatus  for .     (P)  Maupai 193 

skins  ;    Apparatus  for .     (P)  Billaud 760 

skins,  hairs,  feathers,  etc.  ;  Process  for .  (P)  Act.- 
Ges.  f .  Anilinfabr 285r 

straw.     Winter 1064 

textile  materials;    Apparatus  for : 

(P)  Scheid    941 

(P)  Smith 866 

textiles    on    cardboard    tubes ;     Method    of .    (P) 

Grandsire  flls 423 

textiles  in  the  loose  state,  especially  from  the  vat.     (P) 

Meister,  Lucius,  und  Briining 532r 

Theory  of .     Reinders   866 

thread    and    like    material  ;     Apparatus    for .     (P) 

Teufer  1007,  1008r 

Use  of  alumgallins  in .     (P)  Kohn-Abrest 953 

vegetable  fibres  with  halogenated  indigo  dyestuffs.     (P) 

Cassella  und  Co 229r 

vegetable  fibres  ;    Process  for : 

(P)  Dorr 82r 

(P)  Read  Holliday  and  Sons,  Ltd 749,  908r,  940 

vegetable  fibrous  material.     (P)  Act.-Ges.  f.  Anilinfabr. 

653,  654r 

wool,  etc.  :   Apparatus  for •.     (P)  Murray  ....  599r,  786r 

wool  or  hair  felt.  (P)  Manuf.  Lyonnaise  de  Mat.  Color- 
antes   1007 

wool    and    hair    hats ;     Machine    for .     (P)    Bossi 

Nachfolger    360 

yarn  ;    Apparatus  for .     (P)  Hermsdorf  and  Teufer  1007 

yarn   in   hanks,   fabrics,   etc.;    Machine   for .     (P) 

Sehlbach 1106 

yarn  :    Machines  for .     (P)  McFarlane    785 

Dyeings  capable  of  being  discharged  :   Production  of on 

cotton.     (P)  Meister,  Lucius,  und  Briining  360,  940,  1008r 

on  cotton  fast  to  washing  ;    Production  of .     (P) 

Act.-Ges.  f.  Anilinfabr 653 

on  cotton  ;  Production  of  fast .     (P)  Wedekind  und 

Co 824 

fast  to  rubbing,  water,  and  washing  ;  Process  for  produc- 
ing   .     (P)  Weller 1106 

fast  to  washing  ;   Production  of  dischargeable .     (P) 

Meister,  Lucius,  und  Briining 531,  941r 

on   fibres ;     Production   of fast   to   washing   and 

rubbing.  (P)  Farbwerke  vorm.  Meister,  Lucius,  und 
Briining 824 

Process  for  increasing  the  fastness  of .    (P)  Meister, 

Lucius,  und  Briining   360,  484 

Production    of    fast .    (P)    Meister,    Lucius,    und 

Briining    941,  1106,  1106 

Production  of  fast on  the  fibre.    (P)  Cassella  und 

Co 1007 

on  silk  and  other  animal  fibres  ;  Production  of  fast . 

(P)  Maxim  697 

on  skins,  hairs,  feathers,  etc.  ;    Production  of  fast . 

(P)  Meister,  Lucius,  und  Briining 423 

with  substantive  dyes  on  vegetable  and  other  fibres  ; 

Increasing  the  fastness  to  light  of .      (P)  Read 

Holliday  and  Sons,  Ltd 940 

on    wool ;     Production    of    fast .    (P)    Farbwerk 

MUhlheim  vorm.  A.  Leonhardt  und  Co 824 

Dyestuff  formation  ;    Quinonoid  addition  as  the  mechanism 

of .     Green 479 

Preparation  of  a  greenish-blue .     Burda 281 

containing  selenium  ;    Preparation  of  a .     (P)  Von 

Wassermann  and  Wassermann    783 

solutions  ;    Production  of  stable .     (P)  Moffatt  and 

Gates '88 

Dyestuffs  ;    Absorption  of  ultra-violet  rays  by  some in 

aqueous  solution.     Massol  and  Faucon   788 

Action  of  protective  colloids  on  developed .     Licht- 

enstein    134 

\dmission    of    ethyl    chloride    for    making ■    into 

Holland 1<»<U 

Analysis  of .     Int.  Commission  of  Analysis 130 

derived  from  anhydro  bases.  Terrisse  and  Darier  ....  279 
from  aromatic  amines  ;  Preparation  and  use  of  new . 

Pawlewski    280 

Colour  lakes  of  hydroxylated .     Mohluu    355 

Comparison  of  methods  for  the  determination  of . 

Salvaterra 131 

from   diarylparaffins  ;     Double .     Von    Braun    and 

Koscielski 692 
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Dissolving m  liquids  ;»tul  apparatag  therefor.    (P> 

740 

Ix-tween   two   solvent-      Reinders     $66 
-  t>>   condensation  products  of  formal' 
rith  phenols,  amines,  etc.      (P>  Boc    da  la 

ones  B   Zundel      653 

in  f  \uncs;    Reaction  for  detecting  aniline 

.    tuhm  in     870 

from  halogenatcl  carbaianthfaqai  nones  ;    Manufacture 

I  hem.  Industry  In  Basle....   1101 

H>  lr>*»n!|>Jute    in     the     volumetric     analysis     of  . 

nuivd    16 

Identification  of  small  amounts  of         -  by  oxidation  with 

bn>nnne.     Mathews, m    480 

Increasing  the  solubility  >>f in  supports  soluble  in 

water      .  V    Smith    161 

Infl  on  the  abeorbency  of  blotting  papers. 

I  Berger  101 

.     Witt    693 

tneolubi-  taction  of-        In  a  finely  divided 

r    Badi?         \nilin  und  Soda  Pabrik  1101 

Manufacture  of : 

:.^;>r 

is.  and  Bruiting    823 

f.ir  annua!  tihrcs.     (P)  VidaJ   1061 
i  P)  Cassella  und  Co-. 

:>2'.>.  863r 
Manufacture  nf  —       from  Corcomim  9.     (P)  Summers     356 

Manufacture  of and    intermediate   products.     (P) 

481 

Manufacture  of  mordant .     (P)  Durand.  Hugiieniu. 

und   I  419r,  1101 

Manuf.i  •  it : 

Anilin  und  Soda  Fabrik    357r 

fP     Bayer  und  :t:>.  906r,    938r,    1006r, 

1102r 

190, 822 

(P    Meistor,  Lucius,  und  Bruiting  220.  :>2!».  906r,  1101 

i    industry  In  Itasie  79,  822 

used   in   phc  nsitising     —   l>v    means  of 

P)  Just 673,  1087r 

-  iaJa 280 

brownish-red or  their  solu- 

.     419 

'  Mack and  their  use  in  dyeing  and 

en    905 

Rai  est  to   light    of .      Oebhard     225 

kalis      Preparation  of .     (P)   Lange    594 

dilation    of    subsidiary in 

par  -  food   colour-.     Mathewson   ....      480 

■  'i ru  sulphide;    Preparation  of .    (P) 

MeUt'-r   Lucius  und  Brttning 1005 

Mai   ifartureof .     (P)Tumer 528 

phnr;   Manufacture  of .     (P)Badische 

1  d.rik 594r 

dyed    with    blue .     (P) 

82 

— •    Bronze  a-   Intensifies  an,i   restrainer 

:ht 597 

■••    of    metallic    compounds    of 

(P)  Wedekind  und  Co.     746 
▼at:  1    wool      Oroaheintz    fils,    and 

785 

c- ^»^4  f,,r  prbri  table  fibres  with . 

!     '■  "  1007 

1'r  tmetkm  of  coloured  discharges  on  reducible 

IP)  Oebl     Knderlin 1007 

inder  — — .    (P)  Calico 

nport 229 

t.ine    — .    fp)  Bayer  und  Oo 189 

if  yellow  to  brown .     n*) 

Meaner,  Lnrtuv  und  limning 529r,  1 101.  1 101 

melting  and  Storm    

•     >•    Ifodderfontefal  ;     Accident    m     a 
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1084 
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Earths,  rare  ;    Action  of  water  on  the  carbides  of  the . 

I 'amicus 789 

rare;    Application  of  the .     Bohm ,  533 

ran",  of  the  Carolina  mona/.i  e  sands.     James 361 

rare:    Sebacates  and  cacodylates  of  the .      Whitte- 

more  and  .lames 231 

rare  ;   Solubilities  of  the  salts  of with  1.4.2-bromo- 

nitrobenzenesuiphonic  acid.    Katz  and  James  ....  789 

Bast  Africa  Protectorate  ;   Black  wattle  bark  from  — — 1023 

ICast  Indian  tanned  hides  ;    Analysis  of  various .     Lamb  876 

Ebonite:  Testing for  electrical  purposes.     Paterson  and 

others   . 83  5 

Edge-runner  resin.     Richter 747 

Edible  compound  :   Production  of  an .     (P)  Boyce,  and 

American  Cotton  Oil  Co 621 

oils  ;     Occurrence   of   large   amounts   of    lead    in . 

Schindler 503 

Eel  oil ;    Japanese .     Tsujimoto 434 

Effluent  waters  of  ore  crushing  and  concentrating  plant ; 

Recovery  of  values  for •.     (P)  French   795 

Effluents  ;    Apparatus  for  separating  floating  matter  from 

.     (P)  Schilling 449r 

Colorimetric  determination  of  colloids  in .     Rohland     985 

Determination  of  colloids  in .     Rohland 209 

from  dyeworks  ;  Purification  of by  means  of  colloidal 

clay.     Polz 940 

filtration  of  trade .     (P)  Burkill    and    Parkinson  448 

Oxidising  filter  for  the  biological  purification  of  — -.    (P) 

Deutsche  Filtercompagnie 1169 

from  potash  works.     Rohland 1154 

Separation  of  suspended  solids   from   percolator . 

Clement 4 

from  tanneries  ;  Purification  of .     Veitch  153 

from  tanneries  ;   Valuation  and  fixation  of .     Phelan 

and  Cohen 1024 

Treatment  of  trade .     (P)  Chambers  and  Hammond  765 

Egg    albumin  ;     Process    for    increasing   the    froth-forming 

properties  of .     (P)  Meyersberg   839 

Egypt ;    Exports  of  phosphates  from 654 

Petroleum  production  of in  1912 647 

Phosphate  industry  of  909 

Elarson.     Fischer  and  Klemperer 549 

Elastic  composition.     (P)  Kelly 1120 

compositions  ;  Manufacture  of from  cellulose  ethers. 

(P)  Lilienfeld 1153 

masses  ;    Manufacture  of  non-hygroscopic,  highly . 

(P)  Plinatus 545r 

materials  ;    Manufacture  of : 

(P)  Olsson    438 

(P)  Olsson,  and  Gummi,  Ltd 616r 

(P)  Wenjacit-Ges 438 

(P)  Wenjacit-Ges.,  and  Wennagel    984r 

products.     (P)  Legrand 438,  438 

products  from  linseed  oil  and  other  drying  fatty  oils  ; 

Preparation   of   solid ■.     (P)    Mitscherlich   and 

Sprenger  1078 

products  ;     Preparation   of   tough   and   adhesive . 

(P)  Meusel 616 

products  similar  to  rubber  ;    Manufacture  of from 

animal    matter.     (P)   Naaml.   Vennootsch.   Algem. 

Uitviding  Exploit.  Maatsch 545r 

substances  ;  Manufacture  of : 

(P)  Gummi  (Foreign),  Ltd 876r 

(P)  Reeser   615,  760r 

(P)  Stockhausen 616r 

Elaterite  from  the  Semirjetschensk  district.     Rakusin 277 

Treatmentof— — -  and  apparatus  therefor.  (P)  Ross,  and 

Hydro  Carbon  Co 414 

Elder  ;  Formation  of  fat  in  the  cortex  and  leaves  of  the . 

Scurti  and  Tommassi 542 

Electric    accumulator    cases;     Material    for .     (P) 

Richards 916 

accumulators  with  alkaline  electrolyte  ;   .Manufacture  of 

cadmium    electrodes    of .     (P)     Porscke    and 

Achenbach   95,  664,  758r 

sccumuiatoi       Compositions  for  use  in .    (P)  Cook 

Railway  Signal  Co 950f 

a< ■•  'mutilators  ;    Manufacture  of .     (P)  Marino    149r,  874r 

appliance  ;  silica-glass .    (P)  Kent  and  others 296r 

arc;    Apparatus  for  carrying  out  gas  reactions  in  the 

.     (P)  Kochmann   425 

arc  apparatus  for  synthesising  gases.     fP)  Sicbert,  and 

General  Electric  Oo 565 

carrying    out     gas    reactions    in     the .     (P) 

Dynamlt-  A.-O.  vorm.  A.  Nobel  and  Oo 296 

art  electrodes  ;   Luminous  or  flaming  — — .    (P)  General 

Electric  Co  ,  and  Harden  128r 

,tr<     funia'f-        (Pi    Patents    Purchasing   Co .">l^r 

ar<-  lamps ;    Electrodes  for : 

(Pi  Blonde!    691 

f Pi  Crane  and  others    1090 

(P)  General  Electric  Oo.  14,  279,  4l">.  418r,  478,  628, 

591,  691r,  692,  I060f 
( P)   Little,  and  Wcstinghou»e  and  Manufacturing 

00    1060r 

<)■>  Oebr.   Siemens  und   Co 937,  1060Y 

ar'    lamp-;     Manufacture   of   electrodes   for .     (P) 

Boubal    003 
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Electric — cant. 

arc  ;   Production  of  chemical  reactions  by  means  of  the 

.     (P)  Hayden,  and  General  Electric  Co 977 

arcs  ;  Electrodes  for  producing .     (P)  Wagener,  and 

du  Pont  de  Nemours  Powder  Co 432,  432 

arcs  ;    Method  and  apparatus  for  producing  long . 

(P)  Wielgolaski  432,  1076r 

arcs  ;  Production  of  long  stable .     (P)  Norsk  Hydro- 

Elektrisk  Kvaelstofaktieselskab 758 

arcs  for   treating  gases  ;     Production  of  long .     (P) 

Wielgolaski 665,  950r,  1076 

batteries  ;      Alkaline    gelatinous    electrolyte    for . 

(P)  Engle  758 

batteries ;     Electrode    of    secondary .     (P)    Garde 

and  Adams    31 

batteries  ;    Electrodes  for  primary  or  secondary . 

(P)  Heil    610 

batteries  ;    Electrolytes  for : 

(P)  Float  Electric  Co 665r 

(P)  Lowe    1020r 

batteries  ;  Primary  : : 

(P)  Engle  796 

(P)   Manchester  and  Spooner 1161 

batteries  ;   Production  of  copper  oxide  plates  for  use  in 

.     (P)  Engle    758 

batteries  :      Secondary    or    storage  — — .     (P)     Co  nip. 


Internat.  des  Accumulateurs  Vedeka 

battery  plates  ;   Process  of  making .     (P)  Dodge  . . 

cables,  conductors,  etc.  ;  Process  and  apparatus  for  coat- 
ing  .     (P)  Chubb,   and  Westinghouse  Electric 
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cells 


and  Manufacturing  Co 873,  874 

(P)  Heil  and  Stem    296r,  433r,  610,  703r 

(P)  Kaplan    1076,  1161 

(P)  Szek  and  Szek     541 

Depolarising  agents  for .     (P)  Heil 242 

Electrodes  for .     (P)  Dietz   369 

Negative  electrodes  for  secondary  alkaline - 


cells 
cells 
cells 

(P)  Porscke  and  Achcnbach 664 

cells  ;  Primary : 

(P)  Achenbach    611 

(P)  Gugler  and  Colles 982 

cells  sensitive  to  light  with  aluminium  electrodes  and 

acetone  electrolyte.     (P)  Stille 873,  1020r 

charges  formed  on  textiles,  fibres,  paper,  etc.,  during 

working  ;      Neutralising .     (P)     Siemens    und 

Halske  A.-G 18,  80,  748r 

coils,  etc.;    Insulation    of .     (P)    Specialfabrik    f. 

Aluminium-Spulen  u.  Leitungen  31 

conductivity  of  liquids  ;    Apparatus  for  measuring  the 

.     (P)  Coplans 950 

conductors.     (P)  Deats,  Scott,  and  National  Carbon  Co.     796 
conductors  ;   Drying  multiple  channel  conduits  for . 

(P)  Lawton    143 

conductors  :    Manufacture  of  refractory  moulded . 

(P)  Siemens  und  Co 143,  235r 

conductors  ;   Production  of  insulating  coatings  on : 

(P)  Loewenthal 91 6r,  916r 

(P)  Specialfabr.  f.  Aluminium-Spulen  u.  Leitungen     874 
couple  ;  Apparatus  for  detecting  and  estimating  certain 

substances    by    virtue     of     their     polarising    or 

depolarising   action  on  an .     (P)   Kideal   and 

Evans   1171 

currents  ;  Product  permeable  to  high-frequency and 

impermeable     to     low-frequency     currents.        (P) 

Vedovelli  Priestley  ct  Cie 1076 

discharge  ;  Apparatus  for  producing  gaseous  reactions  by 

a  silent .     (P)  Franklin,  and  General  Electric 

Co 758 

discharge  :     Effecting    chemical   reactions    in  gases  by 

means  of  the .      (P)  Andriessens  and  Scheide- 

mandel    149r 

discharges  in  gases  ;   Extraction  of  the  reaction  products 

formed  by .     (P)  Von  Koch 611 

flame  arcs  ;  Process  for  producing  gas  reactions  by  means 

of : 

(P)  Badische  Auilin  und  Soda  Fabrik   1068 

(P)  Norsk  Hydro-Elektrisk  Kvaelstofaktieselskab  1162r 
furnaces.     See  wider  Furnaces, 
heating  resistances  for  use  in  electric  furnaces.     (P)  Soc. 

Generale  des  Nitrures 1019,  1 162r 

heating  ;  Use  of  granular  chromium  resistances  for . 

Dony-Henault   147 

incandescence    filaments  ;     Manufacture    of  ■ .     (P) 

Hansen  and  Mohr    591 

incandescence  lamp  filaments  ;    Apparatus  for  shaping 

.     (P)  General  Electric  Co.,  and  others 649 

incandescence  lamp  filaments  and  feed  wires  ;  Connecting 

.     (P)  Hanaman,  and  General  Electric  Co....       79 
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In  volatile  solvents  ;    Mauu- 

BoiaykowBld  863 

Manufacture     Of .     (P)  Verein. 

n    7  is.    865 

now    tohrrJoos ;     Hannfaotare   of .    (P) 

M-  y.l.n   133 

74 

i    1168 

.nil  Candy 409r 

moa 857 

-     .  Anon.  .In  Filtre  Chamber- 
Ian       -           e   Pasteur 409r 

Mall    900 

■  r   587 

hi    276 

!nann   74,  I76r 

r  and  Porgee    740 

476 

998 

548 

P)   Bradley    1094 

'I •      (P)   COte  ....      999 

D     rnkaat-Koolman   5^5,  526r 

M  i.'.'if.i.  ii:r>-    'if    arid-resisting    material    for-    -    .     (P) 

Metal  Ibank  ti.  MetalrargUcfa     I  1091 

ii  and  Chorlton 688 

i .  i  in 1083 

m  "f  effluents. 

ie 1169 

Fotnatedl  651 

paiaiioaoi  p   Sand- n.  Steinzeug- 

645 

B00 

i'i  Lemmon  and  Bolmes  . .       71 
•  vi  combined.     (P)  (hem.  Fabr. 

7.V   Tllr,   1148 

■se» ;      Apparatus     for     cloning  (IM     Davis, 

!   I    ■       Ltd M17 

I   machine  for  it^  mann- 

999 

-  I*)   l:\li.ir 

P    ll  .   -   409r 

iron   and   manganese  from 

'*»'•-       '  ■    I'    !•■'  210 

!  Colorado  Iron  Works  Co.      7  Id 

of  l.ir .  |  P)    v 

ani!  

Water .    (F    Betzbrocti       ,.   1125 
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Filtering-  cont. 

element.     (P)  Ten  Doornkaat-Koolman    525 

furnace  gases.    (P)  Stolte    590,  H48r 

gaseous   tluids  ;     Apparatus  for — - — .     (P)   Happel 817 

gases;    Apparatus  for .    (P)   Happel 221 

rubrical  ing  oils.    (P)  Lister 691 

material  ;     Apparatus   for  washing : 

(P)  Arnold   765 

(P)  Haag    185 

materials;    Apparatus  for  washing   llbrous .    (P) 

Eatzenstein   586 

medium;    Asbestos  as  a .     Coplans  and  Lloyd  ... .   1171 

medium   and    process   of   making'  same.     (P)    Cottrell, 

and  International  Precipitation  Co 587 

raw   beet  juices,    diffusion    liquors,   and   other   liquids 
produced    in    beet    sugar    manufacture.     (P)    De 

YVierusz-Kowalski   1166 

sewage,  trade  effluents,  etc.     (P)  Burkill  and  Parkinson     448 
sugar,  svrup,  and  other  liquid  or  viscous  substances  ; 

Process  for .     (P)   Finzel 619 

water  or  other  fluids.     (P)  Lennox  305r 

Filtration  under  pressure;    Apparatus  for  multiplex . 

( 1')  Missong   708 

Process  of .     (P)  Chemical  Process  Co 742r 

Vacuum at  the   Victoria  Mill  of  the  Waihi  Gold 

Mining  Co.,   X.Z.     Macdonald    793 

Finely-divided   material  ;    Classifying  or  grading .     (P) 

Hitchcock 587,  645/ 

materials;    Preparation  of -for  burning,  sintering, 

or  roasting.     (P)  Timm    659,     659,     659 

material  ;    Process  for  agglomerating .     (P)   Kroll     757 

substances;  Electrical  separation  of .    (P)  Schwerin  241, 

370r,  432,  495r 

Finings  ;    Beer  and  wine .     (P)  Spencer  763 

Finish  removers.     (P)  Wilson  and  Harris    372 

Finishing  materials  ;  Detection  of  gelatin  in .     Schmidt     284 

of  silk  ;    Defects  in  the  — .     Lloyd  908 

textile  fabrics;    Machines  for — — .     (P)  Whiteley  and 

others    654 

textile  fabrics,  yarn,  etc..  with  soapy  preparations.     (P) 

Weiss 435,    599r,    786r 

of  textile  fibres.     (P)   Gibson    908 

Fire  alarm  ;    New  automatic .     Fitzgerald    1146 

Firearms  ;     Powder   and    propellant   for   use    in .     (P) 

Newton 1034 

Firebricks  ;    Deterioration  of during  service.     Rigg   . .     792 

Manufacture  of .    (P)  Burley   1070 

.Manufacture  of  light .     (P)  Hanabusa 1013r 

Specific   heats   of at    high    temperatures.     Wilson 

and  others   977 

Spinel .     (P)  Mankau    1070r 

Fireclay   goods;    Continuous   kilns   for   burning .     (P) 

Bottomley    945 

Firedamp  ;  Analyses  of .     Harger    460 

explosions  ;    Prevention  of  the  spreading  and  effect  of 

— .     (P)  Kahler  and  Junker  526,    819,    1058 

Fire-extinguishing  fluid.    (P)  Aylsworth  and  Dyer 1150 

Fireproof  material.     (P)  Podszus    792 

material   of   pure   silicic   anhydride  ;     Manufacture   of 

— .     (P)  Schlossberg    605,  979r 

moulded  bodies  ;    Manufacture  of  electrically  conduct- 
ing   .     (P)  Cebr.  Siemens  und  Co 143,  235r 

Flreprooflng    porous    materials  ;     Compression    process    for 

.     (P)  Brunei    780 

Fire-resisting    silica    material;     Manufacture    of .     (P) 

Campbell    235 

I  ire   in  coal  stores  ;  Causes  and  prevention  of .  Kendrick      11 

I  i-h   life  and  agricultural  fertilisers.     Butterfield 618 

Manufacture  of  phospho-proteln  compounds  from . 

(P)  Naaml.  Vennootsch.  Algem.  Uitvinding  Exploit. 

Maatech 446,  764r,  957 

oils.     See  under  Oils,  fatty. 

Process  tor  preserving .     (P)  Danilevsky   43r 

refuse;    Apparatus  for  extracting  oil   from — — .     (P) 

Downs,  and  Thompson,  Ltd 210 

Process    for   tanning .      (P)   Skindfabriken 

i  (ileum  K.  Bendlxen,  P.  Bendlxen  A  Oo 246r 

I  i  bing  nets  ;   Treatment  of to  increase  their  durability. 

(P)  Van   Vriesland    748 

Fixing  baths  ;    Process  for  testing  the  strength  of : 

(P)  A.-C.  f.   Buutpapier-  u.  Leimfabr 1033r 

( P)  Bilty    1032 

Flame;     Production  of  a   heat-emitting by  fractional 

combustion.     (P)  Meeze   649r 

Production  of  a  lasting  sodium with  oil  lamps  or 

gas  burners.     (P)    l.adewig 782 

I  lame-  ;    The  inner  cone  of  divided  Hiller   120 

Preventing    backward     propagation    of in    com- 

I. il   tible    L'a   I 

(IM    Hone   and    MeCoiirt, 412 

i-    Bonecourt  surface  Combustion,  Ltd 861/' 

Preventing  backward   propagation  of in  conduits 

carrying  combustible  mixtures,     mm   [onides  412,  412, 

591r,  861r 

IfgM  DDWdaWi     (P)  Chem.  Fabr.  Torn.-  Silvering 3t4 
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Flashpoint  testers  ;    U.S.  Bureau  of  Mines  modification  of 

the  Abel-Pensky  and  Pensky-Martens .     Allen 

and   Crossfleld    1096 

Flask  for  distilling  liquids.     (P)  Hahn    928 

for  use  in  volumetric  analysis.     Iwanow  308 

Flavouring  extracts  ;    Canadian  standards  for 104 

material  for  margarine  and  like  products  ;   Manufacture 

of  a •.     (P)  Wilson    104 

Flavourings   for  use   in   brewing  alcoholic   beverages.     (P) 

Gonville 444 

Flax  :    Action  of  ozone  on .     Doree 746 

New  variety  of  Canadian  golden 1063 

Preparation  (retting)  of .     (P)  Silberrad 132,   747 

retting  ;   Studies  on  ■ .     Tadokoro 906 

straw  ;    Drying  or  treatment  of .     (P)  Fernie  ....  864 

straw  ;  Treatment  of .     (P)  Basset    80 

Treatment  of  waste to  obtain  a  product  that,  can 

be  spun.     (P)  Kube    192r,  229r 

Flocks  ;    Chlorine  standard  of  purity  for : 

Priestman 404 

Richardson  and  Jafft:    402 

Soluble  chlorides  in  wool .     Mackey  and  Miller  . .  405 

Flooring  ;  Compositions  or  cements  for .     (P)  Robertson  604 

-plaster.     Stoermer 828 

Flotation  process  for  separating  materials  by  means  of  a 

layer  of  foam.     (P)  Jaffe 351 

Flour  ;    Apparatus  for  testing .     (P)  Ott  105 

Conditions    affecting   the    activity    of    the    amylolytic 

enzymes  of  wheat .     Swanson  and  Calvin  ....  987 

Deodourisation  of .     (P)  Nicoud 1168 

Determination  of  gliadin  in .     Olson  1124 

Manufacture  of .     (P)  Chitty  and  Jago     377,  708r,  956 

Process    for    improving    the    condition    of .     (P) 

Wesener    957 

Soluble  nitrogenous  matter  as  a  factor  in  the  valuation 

of .     Rousseaux  and  Sirot   304 

Treatment  of and  apparatus  therefor.     (P)  Heren- 

deen   987 

Flue-dust ;  Agglomeration  of : 

(P)  Dahl 1018 

(P)  Polysius  Eisengiesserei  u.  Maschinenfabr.  . .  916 
-dust  briquettes  :    The  scoria  process  for  the  manufacture 

of .     Stiitz    830 

-dust ;   Process  of  briquetting : 

(P)  Collard 94 

(P)  Hiibner    147r 

gases  ;    Testing  instrument  for .     (P)  Schrnid 309 

Fluids  ;  Apparatus  for  pumping  elastic .     (P)  Humphrey 

and  Rusdell 645r 

Separation  of  particles  from and  apparatus  therefor. 

(P)  Watson    586 

Fluorescent   substances  ;     Process   for   manufacturing . 

(P)  Rupprecht 977r 

Fluorides  ;  Action  of  sodium  paratungstate  in  fusion  on . 

Kuzirian  908 

Determination  of  fluorine  in by  sodium  paratung- 
state.    Kuzirian    909 

for  wood  preservation  ;    Use  of .     Nowotny 1110 

Fluorine  ;    Volumetric  determination  of .     Greeff    992 

in  zinc  ores  ;    Determination  of .     Schneider   ....  754 

Fluorine  and  glue  ;     Preparation  of  soluble  compounds  of 

.     (P)  Weissbein 768 

Fluosulphonic  acid  and  its  salts.     Traube   1008 

Flux  skimmings  from  tinning   metals  ;   Treatment  of . 

(P)  Bowen   493 

Fluxes  for  soft  solder  ;    Soldering .     Arthur  1015 

Fodder  ;    Manufacture  of .     (P)  Christensen   987 

from  peat;    Production  of .     (P)  Sahlfeld   1168 

Food  for  animals  ;    Manufacture  of .     (P)  Smythe  and 

Dickson 440 

for    animals ;     Yeast    mixture    for    use    as .    (P) 

Gothard    1082 

canning  industry  ;    Scit.itifie  advancement  of  the  . 

Mohan 167 

for  cattle  from  brewery  grains,  malt  dust,  etc.  ;   Manu- 
facture of  a .     (P)  Hamburg 1081 

for  cattle  ;    Composition  for  use  as .     (P)  Rowe  . .     671 

for  cattle  from  materials  containing  cellulose  ;    Manu- 
facture of  a .     (P)  Konig 1063 

for  cattle  ;   Treatment  and  combination  of  yeast  for  use 

as .     (P)  Rowe    1027 

colours ;    Separation   and   determination   of  subsidiary 

dyes  in  the  permitted  (U.S.A.)  — — .     Mathewson     480 
Concentrating  apparatus  for  the  manufacture  of  pre- 
served  liquid .    (P)   Cecchin   and    Qnaqrarin]  1168 

from   cotton   seed  ;     Process  for  obtaining  stock . 

(P)  Covey 875 

fats  ;    Producing  or  retaining  the  taste  and  aroma  of 

butter  in .     (P)  Kaufmann    957,  1 124r 

fats  ;  Production  of .     (P)  Schmitt    105r 

pastes  ;    Drying  apparatus  for .     (P)  Falchi 504 

Preparation  of  an  infant .     (P)  Gawenda  305 

product ;    Hydrogenated  fatty .     (P)   Ellis    839 

product  with  a  jelly  base.     (P)  Boyles   839 

products  ;    Dehydration  of and  apparatus  therefor. 

(P)  General  Dehydrator  Co 209 
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Food—  cord. 

products  ;     Electrolytic   determination   of   tin    In . 

Cushman  and  Wettengel    377 

products  ;     Manufacture    of    dried and    apparatus 

therefor.     (P)  Vouga  305r 

products ;       Manufacture      of      predigested .     (P) 

Watkins-Pitchford    956 

products  ;    Method  of  freezing  or   refrigerating   easily 

damaged .     (P)  Ottesen    957 

products  ;    Preparation  of  yeast  for .     (P)  Krause     839 

products  from  soya  beans  ;    Manufacture  of : 

(P)  Bergey 446,  671r 

(P)  Yu  Ying  Li    764r 

Foods  ;    Decolonisation  of .     (P)  Bardouin  and  Heiries     504 

Determination  of  copper  in by  the  spectrophoto- 
meter.    Tassilly    157 

Determination  of  formic  acid  in .     Fincke 445 

Determination  of  moisture  in .     Skertchly  70 

Direct   determination  of  water  in by   distillation. 

Michel 445 

Manufacture  of  cereal — — ■.     (P)  Lewis  and  Thomas  ..     671 

Petroleum  in ■    1082 

Process  for  desiccating .     (P)  Tellier 1124r 

Process  for  preserving — ■ — •.     (P)  Frestadius  and  others   377r 

Reaction  for  detecting  aniline  dyes  in .     Malvezin     670 

Foot-and-mouth   disease  ;     Preparation   of   curative   agents 

for .     (P)  Ponndorf    1129 

Forcing  cement  and  other  semi-liquids  ;    Pumps  for ■. 

(P)  Bailey  and  Bailey 535 


liquids  ;  Apparatus  for 


(P)  Koerver    126r 


liquids  and  apparatus  therefor  : 

(P)  Humphrey    859r 

(P)  Humphrey  and  Rusdell 10,  352r,  352r,  816 

(P)  Humphrey  and  others  935r 

Formaldehyde  ;     Action  of on   the   organisms   in   soil. 

Russell  and  Buddin 1139,  1140 

with     bismuth    or    copper    compounds ;      Interaction 

of in  presence  of  alkali.     Hartwagner Ill 

compounds  containing  sulphur  and  alkali  ;    Preparation 

of .     (P)  Lewit   699 

Detection  and  determination  of  small  quantities  of 

in  presence  of  hexamethylene-amine.     Dunning  . .   1029 

Determination  of .     Gaillot    160 

Determination  of  ammonia  by  means  of .     Gaillot     138 

Determination    of in    formaldehyde    solution.     De 

Bournonville    105 

Determination  of  small  quantities  of in  solutions 

containing   methyl   alcohol.     Nicloux    1029 

and  malt  extract ;    Dry  pulverulent  preparation  from 

.     (P)   Chem.-Pharm.   Laboratorium   "  Sahir  "     380 

Manufacture     of .     (P)      Kusnezow,     and     Perth 

Amboy  Chemical  Works 842r 

from  methyl  alcohol  ;  Catalytic  formation  of — — .  Fokin     711 

and  nitrous  acid  ;    Interaction  between -.     Vanino 

and  Schinner 83 

and   sugars  ;     Production   of   compounds  of .     (P) 

Quade  and  von  Wiilfing 672 

pa/a-Formaldehyde  ;       Preparation      of      crystalline  . 

Pollack   1085 

Formaldehyde-sulphoxylates ;       Preparation      of .     (P) 

Fabr.  de  Prod.  Chim.  Rohner  et  Cie 944 

Formates  ;     Composition   of   certain •.     Hampshire   and 

Pratt 826 

Formic  acid  ;    Catalytic  decomposition  of by  rhodium. 

Bredig  and  Blackadder 21 

in  foods  ;  Determination  of .     Fincke 445 

Manufacture     of .     (P)     Walker,     and     Merrimac 

Chemical  Co 1  -1 1 

Oxidation  of in  presence  of  iron  salts.     Mummery     B92 

Production  of by  boiling  wood  with  water.     Berg- 

strom 358 

as  a  solvent.     Aschan 941 

Formic  esters;    Preparation  of from  sodium   formate. 

(P)  Engelskirchen 380 

Formosa  ;    Camphor  industry  of in  1912 1085 

Formylcellulose ;     Artificial    products    from .     Bonwitt     227 

Process   of    making ■.     (P)    Bronnert,    and    Verein. 

Glanzstoff-Fabriken    19r 

Formylcelluloses  ;   Manufacture  of .     (P)  Bronnert,  and 

Verein.  Glanzstoff-Fabriken   653r 

Foundry  sand  ;    Regeneration  of : 

(P)  Poulson  369,  1117r 

(P)  Poulson's  Foundry  Specialities,  Ltd 241r 

Fractionation  of  liquids.     (P)  Everett    524 

France;    Alcohol  production  and  consumption  in 1123 

Modern  military  powders  in .     Florentin   162 

Frangulin  from  Rhamnus  frangula.     Krassowski 709 

Freezing  easily  damaged  food  commodities  ;   Method  of . 

(P)  Ottesen    957 

French  Customs  duties  on  potassium  sulphites  141 

iron  and  steel  production  in  1912 237 

service  powder  B.  ;    Treatment  of  — .     (P)  Lujoanio  674 

Fructose  :   Influence  of  acids  on  the  rotatory  power  of . 

Worley    Wl 

Fruit    product ;     Manufacture    of    a .     (P)    Ellis,    and 

Ellis-Foster  Co 839 
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PrulU:    DMotovifeatiou  of             d*>  Bardouln  et   lleiries  504 

.    (P)  Nicoud 1188 

from    oleaginous    stone  (V\ 

Krai                            ■   rk I60r 

determination  of  salicylic  acid 

iu                Ffflnti  and  Limprlch 763 

(P)  Thomas   105 

rta   mm/ ui  .     Formation   ol    fat    in   the . 

542 

Fuel  ;    Admiralty  Snecincation  for  oil  869 

\l.j..  distilling .    (l*i   Ki'piHTs    1090 

paring  (P)  Loomis,  and  loomis 

'•''■- 

prodod  as     — .    (P)   Soothe;  S61r 

■.ulacture  of : 

.I  Mordan 1058 

Industrial    Contract     and     Finance 

and   Baton   187 

artificial  —  and  apparatus  therefor. 

Mi   ••.-, :    i         Ltd  .   and   others   224,  649r 
cans   for   securing   correct    combustion   of 

tee*     fP)  Rej  nolds      970 

bk-  Manufacture  of from   coal 

and  S     milooze     Vennootschap 

860 

re  of  —         (P)   Mattel    .  .    936,    1149 

ire     of     patent .     Rept.     to 

-'i        BOO 

Manufacture    of from 

I''   Purse    4 1  li 

■  >f    — with  vegetable  binding 

748 

the  United  States,     Parker  477 

cal-  Pulleii    511 

P)   ftfcCourt   and   others     936 
I  liquid-    — .     '!'■    Bone,  and  Boneconrt 

i  -.l 1097 

Combustion  of  liquid  or  like .     (P)  Smith    1016 

and  Hannay    412 

■ritic  value  of    -    by  experiment 

Von  Juptner   222 

distillation    products;      Determination    of    water    in 

l  ambrifl 588 

(  P)   darner 526 

I  >•■  Cosmo  and  Quinaux    ..   1150 
naphthalene   as . 

II1X         12 

Preparation    of    a -.     (P) 

n     590,  1150c 

n   Um   drv   distillation  of . 

Kau  and   Lambris    689 

Oaattcation  ••(  il  i-  therefor,    (Pi  Timm 

860,  11 50r 

of especially    fine-grained    fuel.    (P) 

980,  I059r 

Lewei        646 

ulily  inflammable;    Utilisation  of in 

-oginea.    (P     \   <•    w*eaer  1098 

<>f : 

tier    090 

Mart.- 1    412,    1149 

10(H) 

Manfactuo-  •>(  liquid  .     (P)  Vidstraud,    Hultgren, 

and  loot 

I  •        ami     apparatus 

819 

1 1059r 

477 

Mechanical    proreM   of    making    peal  .     <P>    Witr- 

970 
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Fullers'   earth:     Extraction  of  oil  from .    (P)  Felizat, 

and  Huilerie  et  Savonnerie  de  Lurian  918 

Fulminating     compositions ;      Preparation      of .     (P) 

Claeasen    960 

Fumes;    Apparatus  for  condensing  and  regenerating . 

(P)    Haslewood,   ami   South    Fork   Smelting  Co...     276 
Extraction  oi   liquids  or  solids  from .    (P)  Arm- 
strong          184 

Fungi  ;     Action  of  metallic  salts  on  yeast  and  other . 

Bokorny  102 

influence  of  esters  on  budding .     Will  and  Heuss    986 

Fungicide;     Calcium    thioarsenate   as    a .    Katz    and 

Buckminster    881 

Funnel  ;    Separating for  determination  of  fat  in  butter. 

( P)   Shaw    216 

Funtumia    elasiica    seeds;     Oils    from -.     Rideal    and 

Acland    701 

rubber.     See  under  Rubber. 

Furazane-oxldes  and  their  derivatives  ;  Manufacture  of . 

(P)  Green 904 

Furfural;     Action    of    fermenting    yeast   on .     Lintner 

and   von   Liel  ig 1081 

from   sawdust;     .Manufacture  of   wood-spirit  and . 

( P)   Raisin     128 

Furnace,  blast ;    Proportions  maintained    between  iron  ore 

and   gases  in  the .      Metz    144 

-charges  ;      Preparation    of from    finely    powdered 

raw  materials.     (P)  Timm 659,    659 

charges  in  small  lumps  from  moistened  fine  materials  ; 

Preparation  of .    (P)  Timm 912 

gases  ;    Apparatus  for  treating .    (P)  Loomis,  and 

Loomis   Utilization  Co 972 

gases;    Cleaning  of .     (P)   Bocking  und   Co.,   and 

Bocking  Ges 688,  903r 

gases;    Detection  of  incomplete  combustion  of by 

catalytic  substances.    (P)  Felser    1097 

gases  ;  Filtration  of .     (P)  Stolte   590,  1148c 

gases;    Testing  instrument  for .     (P)  Schmid   ....     309 

gases  ;  Treat ment  of .     (P)  Wedge     94 

linings;     Process  for   forming .     (P)  Wheeler  and 

Krejci    869 

residues  ;    Separation  of  coal  and  coke  from .    (P) 

Griindler 1148 

residues;    Wet  separation  of .     (P)  Wolski 1058 

Furnaces  : 

(P)  Brown,  and  National  Carbon  Co 858 

(P)  Churchward,  and  Churchward  International 

Steel  Co 900 

(P)  Ekstrom    30 

(P)  Kvueger 475 

( P)  Lein  veber    407 

(P)  Mark    475 

(P)  Sackett    10 

(P)  Sillery    185,   407 

(P)  Smallwood     275 

(P)  Sac.  Anon,  des  Brevets  Magnee  351 

for  alloying  metals  in  vacuo.    (P)  Simpson 755,  1019c 

Annealing : 

(P)  Allgem.  Klektrizitats-Ges 1017 

(P)  Fletcher,  Russell  and  Co.,  and  Fletcher 831 

(  P)  Hillebrand 540 

(  !'!  Summers  and  Sons,  Ltd.,  and  Smith 493 

(P)  Thomas  and   Davies   980 

annealing;      Continuously     operated for     metals. 

(P)   Kugel 540 

for  annealing  metals.     (P)  Beaver  and  Claremont   ....  980 

for  annealing  plates,  hoop  iron,  wire,  etc.    (P)  Pletsch 

and   Olbrich   1017 

Automatic    charging    apparatus    for .     (P)    Chem. 

Industrie   A.-G.,  and   Singer     933 

Automatic   means   for   securing  correct   combustion   of 

fuel  in      — .     (P)  Reynolds 970 

Blast : 

(P)   Foster    794 

(Pi   Hicks  703c 

(P)    Kuuz    755 

(P)    Zippier 430 

Blast-!    Agglomeration  of  finely-divided  iron  andiron 

o\id>  -  obtained  as  waste  in .    (P)  Simon  ....     870 

Bust-;    Apparatus  for  heating  the  blast  for .     (P) 

Pregardlen   915 

Blast- ;  Drying  air  for  — .    Gayley 180 

Bis  •-:     Preparation    of    coke    for   charging .     (P) 

e   and   Steese 368 

for       melting     iron     and     other     ores.     (P) 

Bogerson    607 

Ol  oxygen  or  oxygenated  air  with  steam  or 
Carbon  dioxide  as  blast   for      -    .     (P)   (lirardet,   ..    1017 

Blast-  :  Utilising!  he  waste  heal  of  t  he  Cowper  apparatus 

In  ( P)  Pregardlen 662 

for  boiling  or  inciting  purposes,    (P)  Tooth 9:t:t 

for  burning  Indu  trial   residues.     (P)   Felizat    1095c 

for    burning   ore-bricks ;     Method    of    working    channel 

i  i'i  BUunen 495c 

for  burning  refuse  from   WOOd-WOrklng,  coal,  coke,  etc. 

(P)   Stockton     1097 

Calcining         .    (P)  Prager  662 

calcining:    Nozzle  for-    -        (P)  Bierhals    llr 

for  calcining  or  roasting orea,  limestone,  etc.    (P>  Leigh  662 

Cathode  ray  vacuum              Tiede 796 
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Furnaces — cont. 
Cementation  ■ 


Gio.  Ansaldo 
ceramic  ;   Method  of  operating 
Channel : 


PAGE 

(P)   Giolitti  and   >Soc.   Anon.   Ital. 
Armstrong  &  Co 757r 


(P)  Burgass 


86 
911r 


(P)  Cowles   352c, 

(P)  Electric  Smelting  and  Aluminium  Co 688c 

Charging   apparatus   for   mechanical   ore-roasting •. 

(P)  Scherfenberg-Rostofen  Ges 609 

Charging    and    cooling    apparatus    for   annealing . 

(P)  Hillebrand 540,  703c 

for   chloridising   copper   residues  ;     Continuous    rotary 

.    (P)  Lekeu   1017 

for  coking  and  carbonising  coal  ;    Shaft .     (P)  Liitz 

77,  412 
Combustion  of  liquid  or  like  fuel  in  open-hearth  steel 

.     (P)  Smith   1016 

for  continuous  roasting  of  sulphide  ores  ;    Mechanical 

.     (P)  De  Spirlet   794 

Copper  smelting .     (P)  Perkins 1115 

Crucible 


(P)  Coppee 1074 

(P)  Hundt    756 

(P)  Iouides 198 

(P)  Koch    981r 

(P)  Price    30 

(P)  Tooth 948 

Crucible  and  similar .     (P)  Brayshaw  and  Brayshaw     831 

crucible  ;    Portable .     (P)  Harvey 064c 

Cupola : 

(P)  Andersen 295/-,     493,     757c 

(P)  Best   609 

for  decomposing  pyrites  and  other  metallic  sulphides. 

(P)  Hall   1009,  1109c 

Destructor .     (P)  Canham,  and  Power  Specialty  Co.     805 

for  direct  production  of  iron  aud  steel  from  iron  ores. 

(P)  Simpson  and  Oviatt 241r 

for    drying    materials;     Continuous    rotary .     (P) 

Lekeu    1017 

Electric : 

(P)  Allen,  and  Carborundum  Co 370 

(P)  Bally    874c 

(P)  Becket,  and  Electro  Metallurgical  Co 148 

(P)  Bocuze 200c,  290c 

(P)  Bmandet 432 

(P)  Comp.    Franc,    pour    l'Exploit.    des    Proc. 

Thomson-Houston    1020c 

(P)  Comp.   pour  la   Traitement  des   Metaux   et 

Minerals  par  l'Electricite    1159 

(P)  Crafts 915 

(P)  Gonnet 241c,  242 

(P)  Greene  1161 

(P)  Greene,  and  American  Electric  Smelting  and 

Engineering  Co 915 

(P)  Helfenstein   433/\    874c,    1161r 

(P)  Helfenstein-Elektro-Ofen-Ges.  .    873,   1076,   1162c 
(P)  Hess,   and   Bosnische   Elektricitats   A.-G.  . .    982c 

(P)  Rennerfelt 242r 

(P)  Stassano    95,  542c 

(P)  Testrup  and  Rigby 93 

(P)  Tone,  and  Carborundum  Co 369 

Electric  alternating .     (P)  Bally 1017 

Electric  arc : 

(P)  De  Loisy 1076 

(P)  Patents  Purchasing  Co 542r 

electric  ;     Carbon  electrode  for : 

(P)  Hinckley,  and   National  Carbon  Co 542 

(P)  Planiawerke     A.-G.     f.     Kohlenfabr.,     and 

Eedlich   148c 

Electric for  the  continuous  manufacture  of  glass. 

(P)  Sauvageon 658c 

electric;    Crucibles  for .     (P)  Morgan  Crucible  Co., 

Ltd.,  and   Speirs 1019 

Electric  electrode  ■ .    (P)  Jossingfjord  Manufacturing 

Co OlOr 

Electric for  experiments  in  mcuo  up  to  1500°  C. 

Slade   31 

Electric for  fixing  nitrogen  from  the  air  : 

(P)  Harker  and  Scott  664 

(P)  Scott    872,  872,   1109c 

electric  ;    Heating  resistances  for  use  in .     (P)  Soc. 

Generate  des  Nitrures   1019,  1162c 

Electric  induction : 

(P)  Bally    148c 

(P)  Helfenstein   432 

(P)  Helfenstein  Elektrodenges 496c 

Electric for  iron  and  steel.     (P)  Queneau  493 

electric;     Lining  for .     (P)    Becket,   and    Electro 

Metallurgical  Co ! 148 

Electric for  use  in  making  alloys.     (P)  Hauss  ....     609 

Electric for    making    steel    and  iron    alloys.     (P) 

Maasip 24lc 

Electric for  the  manufacture  of  carbide.     Wither- 

sjxwn 113 

electric,  for  melting  copper  and  brass  ;   Use  of : 

Clamer    27 

(lamer  and  Hering    27 

Electric for    melting    and    liquefying    ferro-alloys. 

(P)  Schemmann  and  others 432r 

Electric  metallurgical .     (P)  Stobie    198,  758r 

Electric and  method  of  working  same  : 

(P)  Benjamin    493 

(P)  General    Klectric  Co 872,  H7»c 
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Furnaces—  cont. 

Electric with   mixed  heating.     (P)  Keller    1159 

electric,    with  polyphase  currents  ;    Multiple  electrode 

for .     (P)  Keller   us 

Electric for  producing  gas  reactions.     (P)  Pauling  296r 

Electric  reduction .     (P)  Noble 43> 

electric;      Refractory    container    for .     (P) \Vein- 

traub,  and  General  Electric  Co 758 

electric ;      Regulating  — .      (P)     Heroult,     ami     Soc'. 

Electro-Metallurgique  Francaise    665 

electric  :   Regulating  the  consumption  of  energy  in . 

(P)  Soc.  Electro-Chimique  de  Brignoud   1161 

Electric  resistance : 

(P)  Koroleff 873 

(P)  Louis    241,   873 

(P)  Ubbelohde 433r,  611r 

Electric   resistance with    alternating    current.     (P) 

Ges.  f.  Elektrostahlanlagen    148 

electric  ;    Resistance  brick  for  use  in  making .     (P) 

Sauvageon    432 

Electric-resistance  melting .     (Pi  Voeiker  .......!    200r 

Electric  retort .     (P)  Bally    370r.  U62r 

electric;     Retorts   for   baking   electrodes   of .     (P) 

Stein  et  Cie 874 

electric  reverberatory  ;     Utilising  the  heat  produced  in 

,  during  manufacture  of  nitrogen  oxides.     (P) 

Scheftlein  601 

electric  ;    Rotating .      (P)  Leflaive  et  Cie 758 

Electric with  rotating  flame,  for  treating  gases  or 

vapours.     (P)  Moscieki 1076 

electric  ;    Rotating  — —  for  the  manufacture  of  nitrides. 

(P)  Leflaive  et  Cie 148 

Electric for  securing  products  from  gases  at  high 

temperatures.     (P)  Von  Koch 200r 

Electric  smelting .     (P)  Emberg  and  Emberg 871 

Electric  transformer .     (P)  Bally    148,  1076r 

Electric for     treating     metallic     filaments.     (P) 

Liidecke,  and  Brimsdown  Lamp  Works,  Ltd 862 

electric  vacuum  ;     Fusion  and  vapourisation  of  refrac- 
tory oxides  in .     Ruff  and  others 866 

for  use  in  enamelling  and  like  coating  processes.     (P) 

Verwer    666,  666c 

Forging,    hardening,    tempering,    and    annealing . 

(P)  Fletcher,  Russell,  and  Co.,  and  Fletcher 831 

for  fusing  glass  and  metals  ;   Tilting .     (P)  Lambot     658 

Gas : 

(P)  Cousin   937r,  1148c 

(P)  Feicks    277 

(P)  Folliet    127c 

Gas-fired for  melting  metals.     (P)  Rousseau    ....     662 

Gas  regenerators  for  using  poor  gas  in  glass .    (P) 

Deselle    1011 

Glass  gathering  — ■ — .     (P)  Dixon  and  Scliram  . . .  427,  535r 

Glass-making-.     (P)  Bateson  and  Bateson 234 

heated  by  gaseous  or  liquid  fuel.     (P)  King,  Burnett, 

and   Richmond  Gas  Stove  and  Meter  Co 1055 

Heating     of .     (P)     Georgs-Marien-Bergwerks-     u. 

Hutten-Verein  A.-G 524 

for  heating  copper  ingots  and  like  purposes  : 

(P)  Gibbons  and  Masters  294,  831 

(P)  Masters    950r 

for  heating  by  gaseous  combustion.     (P)  McCourt,  and 

Bonecourt  Surface  Combustion,  Ltd 1059 

Heating   regenerative   retort for   making   gas   and 

coke.     (P)  Bunzlauer  Werke  Lengersdorf  und  Co.     412 
for   heating   steel,   etc.     (P)   Georgs-Marien-Bergwerks- 

u.  Hutten-Verein    540 

Horizontal  roasting .     (P)  Sarrasin    609 

Liquid  fuel : 

(P)  Buchholtz   903 

(P)  Oil-Flame  Furnace  Co.,  Ltd 1001c 

for  making  easily  oxidisable  metals  ;    Vertical ■.     (P) 

Zavelberg  609 

for  making  glass  ;    Electric .     (P)  Heroult 868 

for  use  in  making  tiles,  lottery,  etc.     (P)  Dressier  792,  945c 

for  milking  zinc,  and  similar  metals  ;    Distillation . 

(P)  Rheinisch-Nassauische  Bergweiks-  und  Hiitten- 

A.-G 295 

for  making  zinc  white.     (P)  Schmidt  und  Desgraz  Ges.     799 

Martin .    (P)  Bodart  and  Gaudry   1016 

Material  for  making  or  repairing  linings  of  metallurgical 

and  like .     ( P)  Baker    703 

Mechanical  ore-roasting .     (P)  Harris    294 

Mechanical  ore-roasting with  vertical  rabble  shafts. 

(P)  Parent   94c 

Mechanical  roasting .     (P)  Metallbank  und  Metal- 

Inrgische  Ges :!°c 

for     melting     copper.     (P)     Blair,     aud     Metallurgical 

Research  Co 662 

for  melting  metals  : 

(P)  Davis   198 

(P)  Rockey  and  others 493 

for     melting      metals;       Gas-tired      crucible .     (P> 

Rousseau    809 

for    melting    metals    in    VOCUO.     (P)    Simpson    ..    755,  lQIQr 

Melting-pot .     (P)  Tooth     948 

for   melting,   smelting,   refining,   etc.     (P)   Price 80 

for  metal  heating  and  metallurgical  purposes.     (P)  Hill 

7.".:.,  948 

Metal-melting .    (P)  IfoOoort,  and  Radian!  Heating. 

Ltd 98 
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I  e»    fotU 

Metallurgical : 

Bryant  ;':- 

OorathwsJta   -,s 

Green*  wait   »».  «0 

Crucible  Co.,  l.t.i  .  and  others  402,  »60r 

80,   541f 

in. I  Furnace  Patent  Oo 608 

metallr.-  uming  and  improving  the  surfaces  of 

bask  hearths  of .     (  P>   Hansen 915 

e     for     discharging .     (P) 

in  iin.l  Oo.,  sad  Mullor  756,  757r 

■ulillurni  ill :     Increasing  the   calorific  value  of  com- 

from ■.     i  P)  Doherty  902 

metal  I  ii  r  j.    ,  Regenerative      open-hearth       — .     (P) 

K\\.  662.  1018f 

metallurgical  s;;1 

Multiple-stage  roasting .     (P)  Lutjens  and  Ludewig     47.". 

■  >ining  dr>  ise  in  blast  and  other .     <P> 

.1  r   Grieabeim-Elektron  708r 

nther  volatile  metals ;    Vertical 

J__(i'  erg  70S 

!ire.l -      mi.it     1074 

u-hearth .     (P)  Hew]    30 

Open-hearth for  use  with    blastfurnace    gas.     (P) 

ter  Gee 540 

Operate  ii    of    regenerative lor    steel    manufacture. 

calluni    492.  1076f 

■r  .Irving .     (P>  Ridge    1115 

OecilUting   Siemens-Martin .     (P)   Atelier  de   Don- 

ectriques    du    Nord    et    de    I'Est    756,  871 

Preparatory-  refining for  use  in   making  steel.     (P) 

540 

iniing  fuel  in .     (P)  Grieve   047 

for  melting   mill-scale   from   heating with 

bask  hearths.     (P)  Siemens 833 


■  reventing  formation  of  carbon  monoxide 

•  .elting .    (P)  Schumann 1074 

neaitbs  for  leteiberatory  and  other . 

•    und   Desgraz  Ges 1161 

Puddling .     (P)  Millard  and  HadKngton 755 

and  treatment  of  sulphurous  and  other  gases 

P    Penlakofl    424,  H09r 

Reducing .     f  P)  F.kstrom    30 

fat  reducing  compounds  i'if  volatile  metals.     (P)  Heimann     609 

res.     (P)  Rendall  and   Priest   294 

Preliminary   heater  for . 

heim    295r 

fat  redu.  ,n«!  other  ore-      <P)  Peterson 240 

It^fuse-destructor .     (Pi  Thwaites    211r 

Regenerative  open  hearth : 

rnann    493 

sessoa 1116 

Regenerat  i  \  >-    reverberatorv .     (P)    Rehmann    and 

Bangert 858 

Mve    reversible .     (P)    Reynolds    476r 

Regulation  of  the  air  supply  t.,  sulphur  and  like . 

289r 

lieating  -'  n<  big  the  smoke  from . 

ie    29 

rnann     1150r 

860 

Mi  -Fabrik  A.-G.vorm.  Didier 

937r,  1149 

RHort with     upwanllv    tapering     vertical     retort-. 

\.-G.    vorm.    Didier   858, 
r.  :{.-,! r.  1150r 
I'       rTerresfaoO,     and     Nichols 

93 

Reversible  regenerative 968 


imow    948 

<;»ilUrd                  1074 

•  ebolag    ....  915 

BIS 

662 

de  Lummen    I 

•  ••••ting    >  i    r>ip|)cr 

M'i  Lekeu  1017 
.     iP) 

and  Hommel                    915 


<le«  Ha.  I  haste. 
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Furnaces — conl. 

Shaft for  roasting  burnt  pyrites.     (P)    Bayerische 

A.-G.   f.   Chem.    u.    Landwirtech.-Cnem.    Fabrikate     198 

sit-uicns-Martin .     (P)  Gutehoffnungshiitte 29 

siemcus-Martin for    extracting    iron    and    volatile 

metals.     (P)  Albert   662,  981r 

sintering .     (P)  Kauffman    93 

Slag  pocket  for  metallurgical .     (P)  Blair 241r 

Smelting : 

(P)  Holroyd 1159 

(P)  Kuenzel,    and    Kuenzel    Gas    Producer    and 

Smelter  Construction  Co 831 

for  smelting  and  refining  ores.     (P)  Bowles  and  Allen     980 
for  tempering  metals.     (P)  Beaver  and  Claremont  ....     980 

Tilting  arrangement  for  metallurgical .     (P)  Jossing- 

fjord  Manufacturing  Co 610r 

Tilting for  smelting  pyrites  and  other  sulphide  ores. 

(P)  Knudsen    1017 

for  treating  ores  and  other  substances,  coking  coal,  etc. 

(P)  Benjamin 94r 

Tunnel .     (P)  Ramen    222r,  645r 

Tunnel for  annealing  or  cementation.     (P)  Richter  1161 

of  the  tunnel  or  channel  type: 

(P)  Cowles   352r,  911r 

(P)  Electric  Smelting  and  Aluminium  Co 688r 

Vertical    retort .     (P)     Gohmaun,     and     Stettiner 

Chamotte-Fabr.  A.-G.  vorm.  Didier   526 

Zinc  ■ : 

(P)  Folliet    147r 

(P)  Londress  and  Worley 93 

Furs  ;  The  dyeing  of .     Lamb    597 

Process  for  dyeing : 

(P)  Act.-Ges.  f.  Anilinfabr 193/-,  941,   1065r 

(P)  Meister,  Lucius,  und  Briining    531,  654r 

Furyltrimethyleneglycol ;     Formation   of  ■ by   action   of 

fermenting   yeast   on    furfural.     Lintner   and    von 

Liebig   1081 

Fuse;     Detonating .     (P)    Burkard,  and    Du    Pont   de 

Nemours  Powder  Co 454 

Fusees;  Time-burning  railway  signal .     (P)  Ross      552,   552 

Fusel  oil ;   Amyl  alcohol  content  of  raw .     Heinzelmann     155 

Determination  of  ■ in  spirits.     Politzer    103 

Preparation  of  isoprene   and  ervthrenc   from .     (P) 

Nauck  1129 

Fusee  ;    Manufacture  of .     (P)  Jaques  and  Wells   674 

Fusing    electrolytes;      Apparatus    for .     (P)    Carveth, 

and  Roessler  and  Hasslacher  Chemical  Co 1019 


sjgkj  ', 


706r 

1DI7 

798 

ll!7r 
794 

498,  767f 

I  •••rg   48-'r 

•      .      915 
"   •■   '  ■  M  er.t.  -»         IV)  !><,<  -in i  (  cmerit- 

..      1070 

■"■'•.•     ■  r    BSJSSfWl  ■•■    •■•■  .ting   PtH       IV) 

914 
.  itatlng  device  for  use  In . 

iking    alum. i. nun 


Galactose    and    alcohol;     Synthesic    reaction    between 

under  influence  of  kephir.     Bourrjuelot  and  Herissey  1 12 

Gall-nuts  from  Hong-Kong    205 

Gallic  acid;    Atmospheric  oxidation  of in  presence  of 

alkalis.     Schewket    877 

Colour  reaction  of and  its  application.     Schewket  76n 

in  inks;    Determination  of .     Hinrichsen   28i 

Gallic  acid  /3-glucoside ;    Synthesis  of  a .     Fischer  aud 

st  rauas   9  9 

Gallium    in    commercial    aluminium  ;      Presence    of . 

Boulanger  and  Bardet    1072 

Gallocyanines.     See  under  Oxazine  dyestufls. 

Gallotannlc  acid  in  inks  ;   Determination  of .  Hinrichsen  281 

Galvanised  iron  ;    Removal  of  metallic  zinc  from .     (P) 

Beringer    91 6r 

iron   scrap;     Manufacture  of   zinc   sulphate  from . 

(P)   Kynaston,  and   United   Alkali  Co.,   Ltd 867 

iron  wire;    Investigations  on .     Fleissner   794 

sheets;      Method    of    stripping- .     (P)    McFetridge, 

and   American  Sheet,  and  Tin    Plate  Co 70S 

Galvanising  process  and  apparatus.    (P)  Pletsch 147 

pioces-  ;   Cold                fp)    P.allegeer 147r 

of  utilising .     (P)  Davis,  and  Tech- 
nical Development  Co 377 

agglomeration  of  dust  from .    (P)  Kroll 11 

and  air  '    loin  pal  at  iv  intlammahilit  y  of  mixtures  of  pi t 

ignited  l.v  momentary  electric  ares.    Thornton  1149 

and  air:    Some  conditions  affecting  explosions  of . 

Sellars  ami  Campbell 730 

analysis  apparatus  : 

IP)  Arndt 928 

I P)    Kyer .-{09 

(  P)    Harg'-r 808 

fP)    Hays     1171 

(PI  Sufnei  4."»r. 

[ngenlorsnrma  I'.  Egnell H2r 

IV)   sanders,  and  Sarco  Fuel  Savingand  Kngineer- 

ing  Co i.'.llc 

(P)  Bimmanos  and  others     164 

analy-i     apparatus;   Automatic- .     fP)  Mertens   ...  629r 

analysis    apporatui        automatic    and    continuous    re- 

•OTdiUf—     .     (P)  BoultOD    .<  568,  1132r 
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analysis  ;   Apparatus  for  automatic  — ■ — ■  and  indication. 

(P)  Boulton 845 

analysis    apparatus;     Automatic    recording •.     (P) 

Woodroffe  and  Boultbee 456 

analysis  apparatus  ;  Means  for  compensating  for  changes 

in  barometric  pressure  in .     (P)  Arndt 845 

analysis;    Process  and  apparatus  for .     (P)  Parker     511 

Apparatus  for  cleaning .     (P)  Brassert  820 

Apparatus  for  extracting  tar  from .     (P)  Wagner, 

and  Bart  lett-Hay  ward  Co 820 

Apparatus  for  making  — —  : 

(P)  Carr   901 

(P)  Nelsen    970,   1097 

Apparatus    for    measuring    the    volume    of -.     (P) 

Arndt    48,    49r 

Apparatus  for  producing •.     (P)  Doherty    590 

Apparatus  for  purifying .     (P)  Jacobs  and  Lanning    278 

Apparatus  for  removing  tar,  etc.,  from  hot  or  cooled 

.     (P)  Chandler  and  Waller   527 

Apparatus  for  testing with  miners'  safety  lamps. 

(P)  Baxter 1097 

apparatus;      Vertical     retort .     (P)     Robus,     and 

Evens  and  Howard  Fire  Brick  Co 901 

blast-furnace-  ;    Increasing  the  calorific  power  of . 

(P)  Zimmermann    413 

blast-furnace- ;      Purifying ■  and    freeing    it    from 

dust  particles.     (P)  Smith  and  others    971 

burners  ;    Production  of  a  lasting  sodium  flame  with 

.     (P)  Ladewig    782 

calorimeters.     (P)  Stamps    511 

carburetted  water-  ;  Generation  of .     (P)  Stephen- 
son, and  Firth,  Blakeley,  Sons  and  Co 971 

Centrifugal  machine  for  cleaning .     (P)  Heekmann     185 

cleaners  : 

(P)  Ernst   648 

(P)  Walter  and  Smith    1058 

coke-oven-  ;    Temperature    of    decomposition    of . 

Simmersbach  186 

coke-oven-  ;    Use  of ■  in  the  manufacture  of  steel. 

Simmersbach   235 

Composition  of  illuminating .     Lebeau  and  Damiens     352 

Continuous  production  of in  vertical  retorts.     (P) 

Bunzlauer  Werke  Lengersdorf  und  Co 353 

Crude    tar    for    cooling    and    washing    lighting . 

Beuthner 477 

Decomposition  of  carbon  bisulphide  in  coal  ■ by  hot 

purification.     Carpenter    742 

Determination  of  hydrogen,  nitrogen,  and  methane  in 

by  combustion  in  a  quartz  tube.     Mathers  and 

Lee    936 

Determination   of   naphthalene   in   purified   coal . 

Schlumberger 76 

Determination  of  sulphur  in  illuminating .     M'Bride 

and  Weaver 646,   690 

engine  valves  ;    Rapid  testing  of  suction  gas  fuels  for 

liability  to  clog .     Mackey 523 

Extraction  of  ammonia  and  sulphur  compounds  from 

.     (P)  Cobb   971 ,  1059r 

Extraction    of    carbon    bisulphide    from by    the 

"Athion  "  process.     Kuckuk      743 

Extraction  of  pure  methane  from  heating  or  lighting 

.     (P)  Wilhelmi    691 

flame  ;   Production  of  a  retarded  combustion  of  a . 

(P)  Doherty 902 

from  fuel ;    Process  for  expelling .     (P)  Timm 860 

-furnaces  : 

(P)  Feicks    277 

(P)  Folliet    127r 

generating  apparatus  : 

(P)  Osten  901 

(P)  Wallmann   78 

generator  ;  Simple  form  of .     Shedden    3 

generators : 

(P)  Ehrhardt  und  Sehmer  G.m.b.  H 860,  861r 

(P)  Krauss  and  Ludewig   901 

generators   of    the    blast-furnace    type.     (P)    Soc.    des 

Gazogenes  Marconnet    691r 

generators  ;  Production  of  steam  for .     (P)  Frambs, 

and  Bender  und  Frambs    527r 

holders ;     Apparatus    for    mixing    gases    of    different 

specific   gravities   in .     (P)   Berlin-Anhaltischc 

Maschinenbau-A.-G , 861 

Illuminating  liquefied .     (P)  Blau    972r 

for  industrial  purposes  ;  Development  of  the  use  of . 

Thornton    1057 

Influence  of on  the  inflammability  of  coal  dust  in 

air.     Thornton    935 

Liquid-purification  of  crude  coal .     Davidson   ....     690 

liquor:     Discharge   of from    the    hydraulic    main. 

(P)  Clarke  and  Campbell   78 

liquor    waste :     Apparatus    for   testing    and    sampling 

anunoniacal .     (P)  Lamprey  and  others 1034 

mantles.     See  under  Incandescence. 

Manufacture  of : 

(P)  Ensign  743 

(P)  Miller,  and  Superior  Gas  Improvement  Co.     647 
(P)  Pettibone,  and  Power  and  Mining  Machinery 

Co 743 

(P)  Weber   1097 

Manufacture  of  — — from   carbonaceous   materials.  (P) 
.  General  Reduction  Gas  and  By-Products  Co 1000 


Gas— cont. 

Manufacture  of  ■ 


PAGE 


from  coal  in  the  mine  and  con- 


veying it  from  the  mine.     (P)  Hoadley 690 

Manufacture  of — ■ — -in  coke  ovens.     Chaney   ..      ""     689 

Manufacture  of from  fuel.     (P)  Timm   ..........     860 

Manufacture    of    inflammable by    fractional    com- 
bustion.    (P)  Meeze (549,. 

Manufacture  of  liquefied    illuminating  -^—  freed   from 

poisonous  compounds.     (P)  Lipinski   781 

Manufacture  of  purified  ammonia  from  coal- (p) 

Tufts,  and  Semet-Solvay  Co ' 791 

manufacture  ;    South  African  coals  for .     Brown  \  \     859 

manufacture  ;    Use  of  wood  for in  Australia  1000 

Measuring  devices  for .     (P)  Hartung '.'.'.'.       74 

from   metallurgical  furnaces ;     Increasing  the   calorific 

value  of  combustible  gas  from .     (P)  Doherty    902 

Method   of   removing  impurities   from   coal .     (P) 

Hultman    ' 97^ 

in    mine    air ;      Determination    of    inflammable  ■ " ". 

Harger    '    451 

Mine  — —  problems.     Burrell 353 

mixtures  ;    Apparatus  for  the  continuous  determination 

of    the    composition    and    velocity    of .     (P) 

Heekmann    112,   675 

mixtures  ;    Quantitative  analysis  of .     (p)  Siemens' 

und  Halske  A.-G 1171 

mixtures  ;     Testing and    apparatus    therefor      (P) 

Eynon 309 

natural ;  Chlorination  of : 

Tolloczko    742 

Tolloczko  and  Kling   .......'.     742 

natural ;    Condensation  of  gasoline  from .     Burrell 

and  Seibert    1096 

natural ;     Methods    for    examination    of  — —  for    the 

production  of  gasoline.     Merriam  and  Birchby    . .     999 

natural;    Process  for  burning .     (P)   Eldred,  and 

Combustion  Utilities  Co 971 

from  nitrogenous  fuel  ;    Production  of  nitrogen  com- 
pounds and .     (P)  Maule    902 

oil-;    Generation  of .     (P)  Bates,  and  Power  Plant 

Engineering  Co 77 

oil- ;    Generation  of  high-pressure .  (P)  Vuilleuniier^ 

and  Pintsch  Compressing  Co 278 

oil- ;    Process  for  producing .     (P)  Blau  .........     648 

Oil producer  : 

(P)  Bates,  and  Power  Plant  Engineering  Co.,  77, 1098r 

1098r 

(P)  Tait    1097 

oils  ;  Chemical  examination  of .     Patterson 218 

Oils  for  removing  naphthalene  from .     Schweizer    277 

from   peat,  oil,   sawdust,  etc.;    Manufacture  of . 

(P)  Oligny    69o 

from  peat;    Production  of .     (P)  Soc.  per  l'Utiliz- 

zazione  dei  Combustibili  Italiani.  and  Civita  ...      127r 

Petrol  air .     Scott-Snell , .  \     128 

from   petroleum  ;    Apparatus  for  making  combustible 

.     (P)  Davis,  and  Technical  Development  Co.     478 

plant ;    Discharge  of  tar  and  liquor  from  the  hydraulic 

main  of  a .     (P)  Clarke  and  Campbell 78 

poor  in  oxygen  ;    Manufacture  of under  pressure. 

(P)  Von  Eicken    476 

Process  of  making : 

(P)  Laird,  and  Improved  Equipment  Co 413 

(P)  Murray  and  Rosenblatt 413 

Process  of  producing ■ : 

(P)  AIsop,  and  Alsop  Electrical  Co 590 

(P)  Nix  and  Merrell    1 150 

Process  for  purifying  coal .     (P)  Tufts,  and  Semet- 
Solvay  Co 1 150 

produced    by   distilling   coal ;     Separation   of   tar  and 

ammonium  chloride  from .     (P)  Solvay   278r 

producer- ;    Generation  of for  power  and  heating 

purposes.    (P)  Servais 781,  820r 

producer    for    use    with    low-grade    bituminous    fuel. 

Recktenwald   689 

producer  plant.     (P)  Nordensson  and  Southwell 820 

producer-,  power  plant  in  the  United  States  ;    Com- 
mercial trend  of  the .     Fernald    781 

producer ;      Reactions    in    the  ,  studied    thermo- 

dynamically.     Neumann  352 

-producer  system  : 

(P)  Akerlund,  and  Standard  Gas  Power  Co.  ..    59lr 

(P)  Standard  Gas  Power  Co 354r 

Producer  — ■ —  from  wood.     Lygo  1057 

producers  : 

(P)  Alston  and  Houston 819,  972r,  1098r 

(P)  Amsler 1149 

(P)  Bentley  and  Appleby 9711 

(P)  Chapman,  and  Chapman  Engineering  Co.  .  .     824 

(P)  Cousin    413,   647 

(P)  Crossley  and  Fielden    41.: 

(P)  Doherty 820 

(P)  Dor-Delattre 037r 

(P)  Dowson  and  Mason  Gas  Plant  Co.,  Ltd.,  and 

Cunningham 77 

(P)  Dowson    and    Mason    Gas    Plant    Co.,    and 

Moore    353 

(P)  Dowson    and    Mason    Gas    Plant    Co.,    and 

Stokes 13 

(P)  Farnham  7sjr 

(P)  Farnham's  Patents.  Ltd 453 

(P)  Garland,  and  Camden  Iron   Works ,     647 
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lUmmi.k    647 

(P)  Heller 418 

(P'  Rerrfck    713.   !>7l,    1058 

Mm.  and   \lii--  Chalmers  Oo MS 

I. nick  and  Bassett    647 

il'i  Lyme  and  K.unbu-.-h   --' 

ind  Hardie    I 

ktaOeck  478r 

.  pi  Moore f4Sr,  71  lr 

1150 

Mil  Hendunen   527 

St  :  .it  .in. I  Stuart 1097 

1097 

if)    tangves,   Ltd.,  aud  Robson   354 

pely    278,    649r,    I098r 

P)  Kallmann  '."71 

ptoduoer*  .     Continuously    working    suction-   — .    (I't 

p    da   li\.  -  l.ille   ITs 

-  (or all  classes  of  fuel.    (P) 

t'arr.  U  986 

-.    I >r> I-  _  r  use  iii .    (I')   Riche- 

224 

produ.-r:  ling    apparatus    for .    (P) 

591r 

i  of  ni> >i~t  peal  in—  — .     Wihtol     818 
eh    gases,     il'i    Lahaussois  S61r 

•■    i   -  for  operating .    d'i   LongweM, 

ni.il  Trual  Oo 902 

I    operating .    (IM    Doherty    901 

unmonia  aud  other  by-products 
(p)   Uontania   Brennstoffverwertuag-Ges.    648 

producer  -hearth    suction .    (P>    Croseley 

and  Piekleo   418,   691 

prwlu'-»-r-       I  of  ammonia   In  the   working  of 

P    Huller 1058 

producer-     Ki  t angular    — .    (P)  Mildon,  and  Colonial 

'.171 

of  the  .lir  supply  to .     (!') 

970 

lation    of    generation    in .    (P) 

.-  and  Moutfhtoii   781 

r .    (Pi  Rehmann  ....     590 

tion      — .    (P)  Derrick   860,  1098r 

■    ii  for   wood   and  other   waste. 

648 

-    »i»h    truncated    funnel-shaped    hearth.     (P) 

Khrhar.lt  and  Benmer  ces 860,  861r 

-iv. r-     for    suction -.     (P)   Dallas 

an'!    -  !»71 

Working  of .    fP)  Testrup  and   Rigby     527 

pmdu'Ti  .  ttlner   Chamotte-Fabr.    \ 

■her   590 

.  with  discharge 

■lac    (P)  Servaifl  781 

r   othei  (P)   Manchester 

and  .Ionian   820 

I   illuminating  and   coke  oven  (P) 

I*arld««n    7H 

Purlrlratkon  of  illuminating  and  other  (P)  (;uillet 

78,  744r 
:    -  ■    .•    -.      Ni.n.'if.i'  tun  o4  .1  ii  .'•  i  i.i  for  il'i 

II  irdle .',27 

p»infi«-a»  ..f  iron  oxide  used  in . 

(lis 

-17»r 

Una  902 

Hide  in  .     (p) 

7* 

I"irif)ir,.-     •.   .••-;.. I  .      Treatment     of     waste       — .     (pi 

•hi*r»  aii  -2.2\r 

:  rnatrTUI  :     I'tlllMtion  of  . 

'■     Hed»n  834,  I120r 

■**  '■   '•    ■    •••    .  ■  ■■•:■-    an   .      \|.|..irati|.    f,,r    carrying 

'.  .  . .      Il'."> 

for 
Q    rorm    \    v 

296f 

■MM  -•       >      •-      turnmee*   for    producing  n\ 



r-a ■-■■  ■  ■        mm  '   r     producing  t.y     mean*    of 

1068 

1  K'.'r 
.1    an<l    like 

•  nation  Hl'r 

■ 

1050 
•  rid  uaing  |»^.r  gen  In   g 

101  I 

•»r    from  f     BtuveN    and 

Mir 

i'    ••     • 

£24 

'hum    rfilnttde       Zn.'k    1000 

n*i«i*       v  •    .i        .      i 
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i.hs    -coat. 

retorts;       Means     for     discharging     vertical .     (P) 

Dempster  and  Sons,  Ltd.,  and  Toogood 224r 

retorts  ;    Means  for  heating  vertical .    (P)  Dempster 

anil   Sons.    Ltd.,  an.l   Toogood 4l5r 

retorts;   Tar  from  continuous  vertical .    Stenhouse    347 

retort-;     Temperatures   in   the   centre  of   vertical . 

Ross  and  Leather    646 

sampling  apparatus ;  Automatic .    Gray    1092 

scrubbing  apparatus.    (P)  Lloyd   971 

suction-,   fuels;    Rapid   testing  of -for   liability  to 

clog  gas-engine  valves.    Uackey    52:! 

Suction  plant.     (P)  Kershaw    1000 

testing  burner.     (P)  fait,  and  Tait  Producer  Co 511 

Treatment  of   illuminating,   coke  oven,  or  other . 

(  P)    Davidson 648 

washer;     Centrifugal (P)     Berlin-Anhaltisehe 

Maschinenbau  A.-G 1058 

washers : 

(P)  Berlin-Anhaltisehe  Maschinenbau  A.-G 1058 

( P)  Schmidt 187 

(P)  Smulders  and  Co.  Maschinenfabr.  Jaffa    ...     413 

washing  apparatus.      (P)  Theisen    127,278 

washing  fan.     (P)  Theisen   741 

washing    oil  ;      Distilling    benzene    hydrocarbons    from 

saturated .     (P)  Still    905r 

Water- ;  Composition  of .    Vignon 742 

Water-;    Manufacture  of .     (P)  General  Reduction 

Gas   and    By- Products   Co 1000 

Water-  ;  Manufacture  of  carburetted .     (P)  Glasgow 

77,  78 
Water-  ;     Means   for    manufacturing    carburetted . 

(P)  Carroll  and  Glasgow 416> 

Water- ;    Process  for  generating .     (P)  Barman   . .     127 

Water-  ;  Production  of .     (P)  Choury   354r 

Water-  ;    Separation  of  methane  from by  cooling. 

Sabatier    186 

works  in   1912.     Report  of  Inspector  of  Alkali  Works     787 
-works  pitch  industries  and  cancer.     Ross,  Cropper,  and 

Butterfield    416 

works    products;      Determination    of    ammonia    and 

nitrogen  in .     Knublaach  825 

Gaseoas  combustion  ;  Heating  by and  furnaces  therefor. 

(P)  McCourt,  and  Bonecoart  Surface  Combastion, 

Ltd 1059 

compounds  ;   Decomposition  of by  light.   Berthelot 

and  Gaadechon 533 

fluids  ;  Apparatus  for  extracting  dust  or  other  impurities 

from .     (P)  Jeffcock  and  Yardley    971 

fluids:    Removal  of  suspended  matter  from ■.     (P) 

Doherty    933 

fluids  ;  Treatment  of .     (P)  Anderson   125 

fuel  ;  Apparatus  for  producing .     (P)  Soathey   . . .   861r 

fuel  ;  Combustion  of .     (P)  McCourt  and  others    .     936 

fuel  ;  Production  of .     (P)  Southey   77 

mixtures  ;  Apparatus  for  automatically  analysing  and 

recording .     (P)  Woodroffe  and  Boultbee 456 

mixtures;  Apparatus  for  liquefying .     (P)  Blau  ..    969r 

mixtures;     Combustion    of and   the   lag    in   their 

inflammation.     Taffanel  and  Le  Floch  646 

mixtures;     Combustion    of and    temperatures    of 

inflammation.     Taffanel  and  Le  Floch 935,   999 

mixtures  which  condense  with  difficulty  ;    Liquefaction 

and  separation  of .     (P)  Mewes    944 

mixtures  ;    Determination  of  the  proportion  of  oxygen 

in .    ( P)  Leon  961 

mixtures  ;     Direct   determination   of   nitrogen   in . 

Natns    552 

mixtures;     Influence    of    incombustible    dusts   on    the 

inflammation    of .     Rept.    of    Explosions    in 

Mines  Committee    476 

mixtures  ;    Influence  of  inert  gases  on  inflammable . 

Clement     1149 

mixtures  ;    Preventing  backward  propagation  of  flames 

in  conduits  carrying .     (P)  Ionides     412,  412,  86 lr 

mixtures;    Prevention  of  back-lighting  in : 

( P)  Bone  and  McCourt 412 

(P)    Boneconrt   Surface   Combustion,   Ltd 861r 

mixtures;    Production  of  combustible and  appara- 
tus therefor.     ( P)    Rosenberg 1149 

mixtures  ;    Separation  of  the  constituents  of : 

(P)  Claude,  and    I/Air   Liquide 827r 

U't   Pi.tet   : 1108,    1109 

Absorbing     apparatus     for .      (P)     Smith     and 

others    069 

Absorbing  or  separating  apparatus  for : 

(Pi   Smith  and  others 780,    960 

(P)  Smith's    Patent  Vacuum   Machine  Oo.,   Ltd.    1095r 
in    the    air;     Apparatus    for    determining    poisonous   or 

Inflammable-  (P)  Guasoo  962 

Apparatus    for    absorbing    dilute by    liquids.     (P) 

Uosclckl l  lr 

\pparatiis  for  absorbing -by  liquids.      (P)   Dejeiinne      7H0 

Apparatus  for  tie-  alternate  washing  of with  the 

'     liquid.      (P)    Coppen 525,    525 

apparatus  lor  automatic  analysis  and  indication  of . 

(P)    Ho  niton    845 

Apparatus  toi   chemically  converting  bp  repeated 

contact.    (Pi  Bairei   and  Co 741,  780r 

Apparatus    for    combining  with    liquid    or    with 

soft  or  granulai  masses,     d'i  De  Kadt  475 
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Apparatus  for  compressing .     (P)   Humphrey  and 

Rusdell    352r 

Apparatus  for  continuous  and  automatic  analysis  and 

indication  of .     (P)  Boulton    553 

Apparatus    for    cooling    and     purifying     blast-furnace 

and  like  — .     (P)  Hofmann    1150.  1150r 

Apparatus   for   determining   the    density   of .     (P) 

Sehultze  and   Dosah 255r 

Apparatus   for   effecting   chemical    reactions   in by 

electric  discharges.     (P)  Andriessens  and  Scheide- 

mandel    149r,  495r 

Apparatus   for   the   endothermic   reaction   of .     (P) 

Lee    200.  433r,  495r 

Apparatus  for  extracting  dust  or  other  impurities  from 

.     (P)  Jetfcock  and  Yardley   971 

Apparatus  for  filtering .     (P)  Happel    817 

Apparatus  for  measuring .     (P)  Liese  817 

Apparatus  for  producing  reactions  in by  a  silent 

electric     discharge.     (P)     Franklin,     and     General 

Electric  Co 758 

Apparatus  for  purifying : 

(P)  Bouhon    820 

(P)  Forder   936 

Apparatus  for  purifying  or  absorbing .     (P)  Honig- 

mann 351 

Apparatus  for  purifying,  cooling,  washing,  and  mixing 

.     (P)  Theisen 127,   185,   278,   526r,  S20r 

Apparatus  for  purifving  electrolytic .     (P)  Knowles 

834r,  982r 

Apparatus  for  recording  the  speed  of .     (P)  Bouffart  185r 

Apparatus   for   separating    dust,    etc.,   from   hot . 

(P)  Xeumark 902 

Apparatus  for  separating  liquid  particles  from : 

(P)  Graefe    408,  935r 

(P)  Spiegel,  and  Gewerkschaft  Messel 1056r 

Apparatus  for  separating  solids  or  liquids  from . 

(P)  Ellinghaus 645 

Apparatus  for  testing .     (P)  Arndt   714r,  770r 

Apparatus  for  treating with  liquids.     (P)   Fowler 

and  Medley    126r 

Apparatus  for  washing : 

(P)  Liversedge  and  Davidson    1147 

(P)  Lymn 1147 

Apparatus  for  washing  and  purifying .     (P)  Riche  1147 

Apparatus  for  washing  or  purifying  and  cooling . 

(P)  Cole    933 

in  the  atmosphere  ;    Apparatus  for  detecting  toxic  or 

inflammable .     (P)  Guasco   310r 

of  cement  kilns ;  Separation  of  dust  from  the  waste . 

(P)  Carpenter  and  Fleming   1158 

Cleaning and  apparatus  therefor.     (P)  Brassert  and 

Cousins   902 

from  coke  ovens,  etc.  ;    Treatment  of and  recovery 

of  products.     (P)  Coleman 861 

of   combustion   from    cement,    lime,    and   other   kilns ; 
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in   Syr.   Ferri   Phosph.   Co.  and  other  pharmaceutical 
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from  zinc  ore  ;  Recovery  of .     Bretherton 870 

-zinc  ores  containing  manganese  ;  Treatment  of  complex 

.     (P)  French    431,  541r,  610r 

-zinc  ores  ;    Treatment  of  refractory .     (P)  Isber- 

wood 1073 

and  zinc ;    Process  for  keeping  molten  baths  of 

homogeneous.  (P)  Lohmann,  and  Lohmann  Co.  . .  1072 
and  zinc  ;  Process  for  separating — — .  (P)  Babe  ....  981r 
•zinc   sulphide   deposits  of    Southern    Hu-nan,    China. 

Schoeller 517 

Lead  acetate  and  aluminium  sulphate  :    Products  of  reaction 

of  solutions  of .     (P)  Bourlet   24 

arsenate  ;  Manufacture  of : 

(P)  Kaufler  and  Chwala 426/- 

(P)  Sprague,     and      United      States      Smelting, 

Befining,  and  Mining  Co 752 

arsenate;     Manufacture   of   acid .     (P)    Hall,    and 

Corona  Chemical  Co 882 

arsenate  and  soap  ;   Soluble  arsenic  in  mixtures  of . 

Tartar  and  Bundy 805 

azide  :      Sensitiveness    of to    light.     Wohler    and 

Krupko 698 

carbonate  :     Temperature    of    decomposition    of . 

Friedrich 361 

chloride,    ferrocyanide,    and    sulphate :      Precipitation 

of in   aqueous  and   colloidal   media.     Dreaper 

678,  679 
chromate  and  sulphide  ;   Determination  of  the  solubility 

of ,  with  use  of  radio-elements  as  indicators. 

Paneth  and  von  Hevesy    1131 

chromate  and  lead  sulphide;    Solubility  of .     Von 

Hevesy  and   Paneth    866 

dioxide  ;    Colloidal .     Gutbier  and  Sauer   533 

hydroxide ;      Electrolytic     manufacture     of .     (P) 

Timby 425 

oxide  ;    Apparatus  for  the   manufacture   of .     (P) 

Eckford 233 

oxide  in  impalpable  powder  ;    Apparatus  for  the  con- 
tinuous production  of .     (P)  Weil 657 

oxide  :   Manufacture  of .     (P)  Barton 603r 

oxide  :    Production  of and  apparatus  used  therein. 

(P)  Innes    1066 

oxides  ;   Production  of .     (P)  Brown  and  Nees 951 

oxides  :    Separation  of from  mixtures  of  lead  oxide 

and  zinc  oxide.     (P)  Heimann 1011 

paints  ;    Behaviour  of under  conditions  of  practice. 

Armstrong  and  Klein 320 

pigments.    (P)    Hamburger  435 

red ;    Manufacture  of  a  product  from  which  to  make . 

(P)  Jansen 298r 

red  ;    Physico-chemical  and  technical  studies  on . 

Milbauer   97,  151 

red  ;   Variations  of  the  physical  and  chemical  properties 

of .     Brown  and  Xees 33 

salt  solutions  ;    Influence  of  addition  of  colloids  in  the 

electrolysis   of .     Marc    664 

salts  ;    Double  decomposition  of  sparingly  soluble . 

Auerbaeh  and  Pick   1106 

>alts;    Influence  of on  vegetation.     Stoklasa   ....     154 

sublimed    white  ;     Production    of from    lead   ores. 

(P)  Hannay,  and  Deutsche  Felsen-Oel  Ges 1078 

sulphate  and  calcium  sulphate  ;    Separation  of by 

means  of  ammonium  acetate.     Erlenmeyer 1089 

sulphate:      Decomposition     of by     ferric     oxide. 

Proske 533 

sulphate  ;   Manufacture  of  crystallised (P)  Cornp. 

Gen.  d'Electro-Chimie  de  Bozel   233 

sulphide,  antimony  sulphide  ;   Study  of  the  system . 

PSlabon " 287 

thiosulphate  ;    Precipitation  of ,  and  its  behaviour 

on  boiling  with  water.     Perkins  and  King 21 

white  ;    Manufacture  of .     (P)  Pope   613 

white  ;     Manufacture    of and    apparatus    therefor. 

(P)  Sharpe  372r 

white  ;    Process  for  producing : 

(P)  Euston 1077 

Hof    613 

(P)  Strange  and  Coley    1119 

white  ;    Trade  description  of 798 

Leaf-like   sheets ;     Manufacture    of   thin .      (P)    Healy 

and  others ".     293 

Leather:     Apparatus    for    baking    or    curing    patent . 

(P)  Smith,  and  Buffalo  Leather  Co 38r 

Artificial : 

(P)  Chaumont  501 

(P)  Forcl    439r 

(P)  I.ilienfeld 953 

(P)  Luxmoore 374 

(P)  Velasquez    246 
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Leather— coat. 

board ;     Production    of    stock    for    making .     (P) 

Clapp  and  Hide-Ite  Leather  Co.  99,  246r,  546r,  546r,  760 

chrome ;    Analysis  of .     Thuau    617 

Chrome  tanning  process  for  producing  sole .     (P) 

Castiau    38 

Conversion    of    bad into    good    leather    for    boot 

making,  etc.     (P)  Boogaerts 87S 

cream;      Manufacture     of     carnauba     wax .     (P) 

Mahler  and  Scth    1 164 

Detection  of  the   use  of  sulphite-cellulose  extract  for 

tanning .     Loveland     373, 

Determination  of  "  free  "  sulphur  in by  the  method 

of  Balland  and  Melijean.     Jalade   952 

Determination  of  sugar  in : 

Paessler 373 

Veitch  and  Rogers 37 

Dressing  and  dyeing  process  for  all  kinds  of .     (P) 

Trebitsch    1 121 

Dressing  East  India-tanned  kips  and  skins  for  box  and 

willow .     Townsend   3ft 

Drying  apparatus  for .     (P)  Higham  358 

goods  ;     Process   for   cleaning .     (P)   Karplus   und 

Herzberger 706 

from  Hong-Kong    205 

Impregnation  of  chrome .     (P)  Wintrier     38,  668r 

industry  ;   Analysis  of  sulphonated  oils  and  mineral  oils 

used  in  the .     Oberfell   37 

Liquid    glue    for    use    with .     (P)    Ago    Lederkitt 

Industrie  Ges 878 

Manufacture     of and     analogous     products.     (P) 

Chem.-Technologische    Studienses 663,    668,    801r 

Manufacture  of  chrome .     (P)  Wolff   668 

Manufacture  of  composite .     (P)  Clapn,  and  Hide-Ite 

Leather  Co 760 

Manufacture  of  durable  iron-tanned .     (P)  Bystron 

and  von   Vietinghoff    438,   613,   618r 

Manufacture  of  a  fertiliser  from .     (P)  Heschkel  . .    154r 

Manufacture  of  imitation .     (P)  Jackson   283 

Manufacture   of   nitrogenous   fertiliser   from .     (P) 

Feldmann 38r 

Manufacture  of  rubberised .     (P)  Herbert 836 

Manufacture  of  sole .     (P)  Castiau  99r,  836r 

Manufacture  of  vegetable .     (P)  Velasquez  ....  246,  438 

Microscopical  examination  of ■  applied  to  the  study 

of  salt  stains.     Abt 667 

Oils  for  treating .     (P)  Vacheron  . .  707,  836,  878r,  878r 

Preparation  of  chrome-tanned for  glue  manufacture. 

(P)  Prager    501 

Process  for  impregnating —  : 

(P)  Bullock      409 

(P)  Friedemann    501 

Process  for  making flexible.     (P)  Basler   1164 

Process  for  mordanting .     (P)  Chem.  Werke  vorm. 

Dr.  H.  Byk 749 

Process  for  ornamenting -by  dyeing.     (P)  Boyeux  1164 

Process   for    waterproofing   and    toughening   sole . 

(P)  Bork    438,   439r,   801r 

Production  of  lustrous  effects  on and  compositions 

therefor.     (P)  Sutherland 786 

scrap  ;  Recovery  of  grease  from  harness .      Arm- 
strong      1121 

substitute     and     process     for     producing     same.     (P) 

Deutsche  Gasgluhlicht   A.-G 438,  439r,  545 

substitute  from  vulcanised  fibre  board  ;   Production  of  a 

.     (P)  Hanseatische  Vulkanfiber-Ges 919 

substitutes;    Manufacture  of .     (P)  Kaempfe   ....     801 

Tanning  of  glazed .     (P)  Soc.  Anon,  des  Matiores 

Tannantes  et  Colorantes 668 

Tanning  process  for  making  sole .     (P)  Castiau  ....    836r 

Treatment  of .     (P)  Mac  Donald 546r 

Treatment  of  tanned  sole and  apparatus  therefor. 

(P)  Ramsden 299 

waste  ;    Conversion  of into  a  fertiliser.     (P)  Moise 

und  Co 1079 

Waterproofing  of  chrome-tanned .     (P)  Terry  ....     706 

Waterproofing  process  for .     (P)  Act. -Ges.  f.  Chem. 

Industrie 82 

Leathers  ;    Artificial .     Madru   618 

Composition  of  some  sole .     Veitch  and  Rogers     . .     667 

Lecith-albumin  compound  and  its  preparation.     (P)  Xaaml. 
Vennootsch.  Algem.   Uitvinding  Exploit.  Maatsch. 

446,  550r 

Lecithin  ;     Determination   of in    lecithin    preparations. 

Cohn    306 

of  eggs  ;    Hydrogenation  of  the .     Paal  and  Oehme     549 

from  milk,  cream,  etc.;    Extraction  of to  obtain 

a   higher  vield  of   butter.     (P)  Fricke   und    Witte   157r 

Preparation    of .     (P)  Riedel    A.-G. 768 

Production  of  complex  copper  compounds  of .     (P) 

Von  Linden  and  others     672,  960r 

Production  of  tasteless  and  odourless .     (P)  Buer 

450,  88or 

Lemon  oil.     See  under  Oils,  essential. 

LemongTass  oil.     See  under  Oils,  essential. 

Lepachol    from    the    heart- wood    of    Avicennia    tomrntoxa  ; 

Separation   of .     Bournot       923 

Lettuce  ;    Rubber  from  the  wild .     Fox     705 

Lichen-substances;    Synthesis  of .     Fischer 1127 
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liege  coal-fields.    Distribution  of  molybdenum  In  the . 

JorJsi  816 

~  u^  dm  cent";     Explosion  of at    Somerset 

•  DlflUM 827 

Llgir  unician  and  Silber  279,  1084 

-tilter  which  absorb*  ultra-violet   r:i>-      .1''    Kopp  and 

I«h ■* " 

Production  of (P)  Hoffman     «M 

Ligti  I  consumption  of  —    In  the  principal 

countries       126,   127 

tar   oils  :     Preparation    of    primary    mono-chloro  com- 

f  the  higher  hydrocarbons  of .    (P) 

H"11 

Treatment    of     -     .     (P)    Kighy    and     Testrup     

UgnoeeUatose  :   Aettoa  of  ozone  on  beech  wood .  Done 

and  .  .. i in    

Appar-v  (P    Standard  Alcohol  Co.  761f 

(P)  be  Vains  and  Peterson     182 

Umr       \  • . -n  of  carbon  dioxide  on .     Vorlander  and 

193 

•n-e  of  a  peroxide  in  after  exposure 

r.      Ditx      286 

Apparatus  for  hydrating .     (P)  Wiebe  and  Hatha- 
way       605 

Apparat  iKing    fat    and    hydraulic .     (P) 

605 

Burning    and    sintering     — .     (P)  Tiinni        1070 

cart-  P)   Storey  and  Parkin- 

7.">2r,  944r 

n»: 

945 

1012 

k.:-.-  mbustion    gases    from . 

753 

Uqs  termination    of    alkali    sulphide*    in . 

Adbah   and    Wilson      153 

suggested  standard  method  of  analysis  of . 

1  hem 373 

Magnesia  — .     Kallauner    1069 

Manufacture     of     hvdraulic from      plaster.     (P) 

793,  869r,  945 

iiv    of    hvdraulic from    residues    of    dis- 
tillation   "r    incineration    of    domestic    refuse    and 

r    1158 

:«.int    of .     Kanolt        1155 

iking .    (P)  Schultheae      827r 

of  the  soil  by  caustic .  Hutchin- 

'. 761 

phosphori'-  anhydride,  silica  :   The  system .  Nielsen    138 

Process   of    h  -and    utilising    the    heat    of 

hydration.     (I')   Dotal* 827 

n  of  furnace  i  in  tinelv  divided . 

rimm ■  659,  659 

and  aand  ;    Apparatus  for  hvdrating  mixtures  of . 

828 

ns    for .    Schleier    ....     868 

-silica  brick  and  process  of  making  same.     (P)  Leblanc  1158 

Ume-jui*-*  ;    I  of  citric  acid  in by  Spica's 

method.     Srurti   snd    Tommassi       549 

Kiln    lot    burning .       P     I.     BttuatO  1070,  1070 

g .  662 

(  burning  or  calcining  low -percentage 

— .     (!■    \  i        428,  945 

i.     Bchlmmel's  Bepori   H69 

rwwittag,  and   Rett-  u.   Bandetft-A.-G...  1163 

fflbft*  :     Process    f<»r    rendering absorbent.     (P) 

Mar-  

yam  Machine  for  ad  bleaching . 

749 

rial  for  making  or 
iker 703 

'    -  640 

•  Srhwar'  II.olI.i-   \  ■<..   I  n;:;r 
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Liquids— tout. 

Apparatus    for    absorbing    dilute    gases    by .     (P) 

Ifoscickj     11* 

Apparatus  for  absorbing  gases  by .     (P)  Dejeanne     780 

Apparatus    tor   adding    reagents    to    and    mixing . 

( P)   Deacon  and  Gore 409r 

Apparatus    for    atomising  — —  by    gases.     (P)  Oetling       75 

Apparatus    for   automatically    raising .     (P)  Leigh    740 

Apparatus  for  automatically  separating  gases  from . 

(P)  McLaughlin  and  Truett      587 

Apparatus  for  automatically  testing  and  sampling . 

(P)  Lamprey   and   others       1034 

Apparatus  for  combining  gas  with .     (P)  De  Kadt     475 

Apparatus     for     condensing     and     drying .    (P) 

Amundsen    548r 

Apparatus  for  decanting  or  settling -.     (P)  Korner  969r 

Apparatus    for    determining    colour    reactions    of . 

(P)  .Steckel 928 

Apparatus    for   extracting with    heavier    solvents. 

(P)  Berlin 112 

Apparatus    for    heating by    combustion    of    com- 
bustible   gas.     (P)  M6ker 1059 

Apparatus  for  impregnating with  carbon  dioxide. 

(P)  PindstorTe 708r 

Apparatus  for  measuring .     (P)  Liese    817 

Apparatus  for  measuring  the  electric  conductivity  of 

.    < P)  Coplans 950 

Apparatus   for   mixing : 

(P)  Deacon  and  Gore   185r,  -iO'.lr 

(P)  Riedel   A.-G 377 

Apparatus   for   raising   and  forcing : 

(P)  Humphrey    859r 

(P)  Koerver 126r 

Apparatus   for   purifying .     (P)  Avery       839 

Apparatus  for  raising by  compressed  air  or  steam. 

(P)  Barker,  and  Drysdale  and  Co 998 

Apparatus  for  removing from  solid  materials.     (P) 

Blount 409 

.  Apparatus    for    sampling .     (P)  Roberts    928 

Apparatus  for  separating  deposited  matter  from . 

(P)  Kaibel      585.  1095r 

Apparatus  for  separating  fine-grained  admixtures  from 

sandy   or   muddy .     (P)  Freygang       221 

Apparatus   for  separating   and   recovering   fibres,   etc., 

front .     (P)  Chambers  and   Hammond    940r 

Apparatus  for  separating  solids  from .     (P)  Miintz- 

Ing  126r 

Apparatus    for    spreading     films     of on     cooling 

surfaces.     (P)  Christensen  and  Vang-Lauridsen  476,  587r 

Apparatus  for  sterilising : 

(P)  Dolter    057 

(P)  Nogier   21  lr 

(P)  Siemens  und  Halske  A.-G 210 

Apparatus  for  sterilising  fermentable .     (P)  Browne   159r 

Apparatus  for  sterilising by  ultra-violet  rays.     (P) 

Henri  and  others      305r,  882r 

Centrifugal    apparatus    for    cleansing .     (P)  Sloan 

and  Barnes    1 1 48 

Centrifugal    machine    for   separating   solids   from . 

(P)  Miller  and  others     475 

Centrifugal  treatment  of .     (P)  Bromet,  Thorman, 

and  Wood      839,  1088r 

Concentration   of   syrupy .     (P)  MacGregor       .... 

containing    suspended    matter ;     Centrifugal    strainers 

for .     (P)  Fearnley   and   Geen      1104 

Cooling and    apparatus    therefor.     (P)  Gensecke..     275 

Desiccation   of .     (P)  McLaughlin       Hr 

of  different    specific  gravities  ;    Process  for  separating 

.     (P)  Bush  900 

of  different  specific  gravity  :    Apparatus  for  separating 

.     (P)  Bullring   und    Wagner   ties '<-■> 

easily     altered     by     heat;     Sterilisation     of .     (P) 

Lobeck      249,  1168r 

Ejector  tor  mixing  and  atomising .    (P)  Rasche..    1148 

Electrification  of on  flowing  through  pipes.     Dolez- 

alek      128,  121 

Emptying  caustic,  poisonous,  or  inflammable from 

carboys,    etc.     (P)  Act. -ties,    f.    Anilinfabr 587 

Evaporating  and  condensing in  vacuo.     (P)  Guelli 

fermented;       Treatment     of .     (P)  Fleming      ....    1081 

[titration    of   alimentary through   asbestos   porce- 
lain.    Etnard           446 

and  gases  :    Production  of  chemical  reactions  between 

.     ( P)   Walter    520 

and  gases  or  va|x>urs  ;     Apparatus  for  producing  inter- 

tion     between- — .     (P)  Hart         817,  935r 

with    asset   or    vapours;     Device   for   mixing .     (P) 

Cramer  986 

Increasing  the  emollient,  properties  of by  addition 

tponrn.    (\'>  Von  walther  and   Dedericii   ....     872 
likely  to  form  froth  or  foam  ;    Distillation  or  dehydration 

of : 

r  904 

(Pj  Boc     inon.  dee  Combustibles  Lndustrlels.,    I008f 
Machinery     for    expressing         from     materials.    (P) 

Blbby    1077 

iring  devtcai  for  (P)  Eartung      74 

Method    of    conveying    warm .    (P»  Koppers....     602 

Mixing  and  homogenising         and  apparatus  therefor. 

Berberlch    687 
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Liquids — cont. 

Obtaining  dry  solids  from  — — .     (P)  Paltridge   222 

Oxidation      of      viscous by      ozone.     (P)  Gevers- 

Orban  and  Cavadino      305r 

Package  for  explosive  volatile .     (P)  French,  and 

Smith,   Kline,   and   French  Co 741 

Plant    for    drying (P)  Trockenschrank-    u.    Mas- 

chinenbau-Ind.  Friedrichshafen    W.  G.  Mader    und 

Co 408 

Process  for  boiling .     (P)  Soc.  d'Exploit.  des  Proc. 

Evaporatoires,  systeme  Prache  et  Bouillon   586 

Process  for  producing   large   quantities  of  radioactive 

.     (P)  Farjas        1028 

Production  of  reactions  between and  gases,  liquids, 

or    solids.     (P)  Andersen       999 

Purification  of  — ■ —  : 

(P)  Gates,  and  Germproof  Rapid  Sand  Filtration 

Co 105 

(P)  Henry      249 

Purification  of and  apparatus  therefor.     (P)  Fraser     622 

Purification  of by  centrifugal  action,  and  apparatus 

therefor.     (P)  Dahlhaus        159r 

Purification   and   decolourisation   of  organic .     (P) 

Devos    159 

Purification  of and  manufacture  of  products  there- 
for.    (P)  McKee       954 

Raising  or  forcing and  apparatus  therefor  : 

(P)  Humphrey    and    Rusdell 10,  352r,  352r,  816 

(P)  Humphrey   and    others       935r 

Receptacle  for  separating  solids  from .   (P)  Arbuckle  222r 

Refining  of .     (P)  Everett       524 

Removal   of   carbon    bisulphide   from .     (P)  Eber- 

hard 234r 

Sedimentation  tanks  for  treating  foul .     (P)  Dibdin   oiSr 

Separation   of   gases   or   volatile   substances   from . 

(P)  Soderlund   524 

Separation  of  solid  substances  from by  evaporation. 

(P)  Jebsen  and  Finckenhagen      999r 

Separation     of from     solids.    (P)  Berrigan     and 

others    408 

Separation     of     solids     from .     (P)  Deming,     and 

Deming  Apparatus  Co 276 

from     solids ;      Apparatus     for     expressing .     (P) 

Berrigan 933 

and  solids  ;    Centrifugal    separation    of in    admix- 
ture.    (P)  Watson    10 

and  solids  ;    Means  for  separating .     (P)  Hendryx     934 

from  solids  ;    Turbine  for  the  continuous  separation  of 

.     (P)  Uhland  Ges 525 

Sour .     (P)  Wahl   208,  249r 

Sterilisation  of : 

(Pi  Dolter    957 

(P)  Volney 210 

Sterilisation    of in    bottles    or    like    receptacles. 

(P)  Oiommi 622 

Tanks  for  freeing for  suspended  solids.     (P)  Field- 
house  210 

Treatment   of .     (P)  Neil       105,  505r 

Treatment  of by  ultra-violet  rays.     (P)  Boltshauser  1083 

Treatment  of by  ultra-violet  rays  produced  in  a 

quartz   lamp.     (P)  Knips       105 

Washing in    column   apparatus.     (P)  Kubierschky       75 

Liquorice  root  and  liquorice  extract ;    Constituents  of . 

Houseman    106 

Liquors ;    Production  of  malt : 

(P)  Chapman 548 

(P)  Mackeson        987 

Litharge  :    Apparatus  for  making .     (P)  Lindgens  und 

Sonne  and  Bergmann  und  Simons      799 

Lithium;     Determination   of .     Skinner   and    Collins..     214 

in    mineral    waters;     Determination   of .     Winkler     957 

Lithium  chloride  and  iodide;    Solubilities  of in  methyl, 

ethyl,  propyl,  and  iso-amyl  alcohols.     Turner  and 
Bissett 1154 

sulphate;     Equilibrium    of with    the    alkali    sul- 
phates.    Spielrein  788 

Lithopone   paints:     Analysis  of  mixed .     Nicolardot. .     202 

resistant  to  light  and  air  ;    Manufacture  of .     (P) 

Brase     202 
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Caubel  and  Gounon 983 

Manufacture  of  gold .     (P)  Hasburg. 498 

Manufacture  of  white to  replace  white  lead,  etc. 

(P)  Callewaert,  and  Co-operative  Patents,  Ltd 983 

White .     (P)  Reinie   983 

Pigments.     (P)  Hochstetter 244 

from  anthracene  vat  dyestuffs  ;    Manufacture  of . 

(P)  Badische  Anilin  und  Soda  Fabrik 705,  705/ 

Dissolving in  liquids  and  apparatus  therefor.     (P) 
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ignited  by  momentary  electric  arcs.     Thornton  1149 

Pitch;    Briquetting  with .     (P)  Fohr  and  Kleinschmidt     901 

Chemical  treatment  of .     (P)   D'Olivier-Mansan. . .     904 

Composition  containing .     (P)  Radcliffe    938/ 
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coal-tar .     Schwarz 188 

industries  and  cancer  ;  Gas-works .     Ross,  Cropper, 

and  Butterfield  416 

Manufacture    of    emulsion    products    from .     (P) 

Albert  and  Berend 766/ 
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creosote  and  schist  oils,  etc.     (P)  Soc.  Anon,  des 

Combustibles  Industriels 528/ 

The  supply  of .     Butterfield    416 
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Davis  and  Daish    1024 
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Steffen 40 
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Leduc    428 
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Primat    1012 
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Triglycerides  ;      Partial  saponification    of .     Lipp    and 

Miller 950 

Saponification  of .     Meyer 543 

Trimethylamine  ;    Determination  of .     Budai   769 

Trinitrotnethane ;    Preparation  of .     Macbeth   989 

Trinitrotoluene  ;    Production  of   a   liquid  mixture  of   nitro- 
compounds from  residues  obtained  in  making  pure 

, .    (P)  Dynamit  A.-G.  vorm.  A.  Nobel  und  Co.  1088 

Trioses  ;    Photolysis  of by  ultra-violet  rays.     Berthelot 
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.     Meyer  and  Fischer   189 

Triphenylmethane  dyes  tuffs  ;   Action  of  formic  acid  on . 

Guyot  and  Kovache    528 

Colour  bases  of .     Noelting  and  Saas   16,  479 

fast   to  alkalis.     Suais   281 

Malachite   Green  ;    Synthesis  of  alkoxy  derivatives  of 

.     Votocek  and  Matejka 693 

Malachite  green  ;    Tetrahydrogenated .     Lemoult. .   1003 

Manufacture  of .     (P)  Meister,  Lucius,  und  Bruning  746r 

Manufacture  of  yellowish  green  lakes  from .     (P) 

Meister,  Lucius,  und  Bruning 759.  1021  r 

Preparation  of  yellow  basic .  •  Suais 280 

Rosanilines :     Manufacture    of    halogenated .     (P) 

Cassella  und  Co 694.  1006r 

Rosaniline ;    U.S.  Customs  decision  on 1060 

Triphenylthiocarbinol.     Vorlander  and  Mittag    1099 

Tripoli;     Utilisation  of  a  grass  (Iviperata  cylindrica  P.B.) 

from .     Vignolo-I.utati    228 

Trithionic  acid  ;    Reactions  of .     Lockett 575 

Trypanosomes  ;    Preparations  for  giving  immunity  against 

— .     (P)  Teichniann  and  Braun 550 

Tryptic  protein  hydrolysis  ;    Measurement  of  — —  by  deter- 
mination of  tyrosine.     Auld  and  Mosscrop 309 

Tuberculosis ;     Manufacture    of    substances    for    curing    or 

preventing .     (P)  Friedmann     928 

Preparation  of  curative  agents  for .     (P)  Ponndorf  1129 

Tung  oil.     See  under  Oils,  fatty.     Chinese  wood  oil. 

Tungsten   alloys  :     Manufacture   of   filaments   of .     (P) 

Pintsch  A.-G 692 

alloys ;    Preparation  of  malleable  and  ductile  bodies  of 

.     (P)  Bresier    240 

anticathode    for    Rontgen    tubes.     (P)    Siemens    und 

Halske  A.-G 542,   66.V 

and  arsenic  ;    Separation  of .     Hilpert  and  Dieck- 
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Franc,    pour    l'Exploit.    des    Procddes    Thomson- 
Houston    1117 

electrode  plated  with  iridium,  etc.     (P)   Stevens,   and 
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filament   lamps;     Nitrogen-filled .    Langmuir   and 
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Voigl  Under   949 
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Manufacture     of     malleable .    (P)     Westinghouse 
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Manufacture  Of  pure .     (P)  Fischer 1074 

Manufacture    of  — and     it,    use    in    the    catalytic 

production  of  ammonia.    ()'>  Badlsche  Anilin  und 

Soda  Pabrlk    28f»r 

Method  of  Joining  to  copper.     (P)  General  Electric 

CO 755 

ore  from    I'erak   793 

powder;     Determination   of  oxygen   in   metallic . 

Johnson    491 

powder  :    Determination  of  phosphorus  In  •  —  by  direct 

solution      Johnson   509 
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Process    for    treating .     (P)    Fuller,    and  General 
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Process  of  working •     (P)   Von   Pirani,   Pohl,  and 
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and  tin  ;    Electrolytic  separation  of .     Tread  well  . .     628 

Treatment  of  ores  containing .     (P)  Perret 1161 

wire;     Process   for  drawing .     (P)   Liebmann   and 

Hofheimer    1074 
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Working .     (P)  Fuller,  and  General  Electric  Co 1117r 

Tungsten-boron    compound  ;     Production    of    a .     (P) 

Hansen  and  Mohr    790 

carbide  :   Preparation  of  ■ .     Hilpert  and  Ornstein  . .     698 

-nitrogen      compounds;       Manufacture     of .     (P) 

Badische  Anilin  und  Soda  Fabrik 657 

Tung3tic   acid  ;   Determination  of .     Hermann 844 

Determination  of  phosphorus  in by  direct  solution. 

Johnson    509 

Manufacture  of  pure : 

(P)  Ban    141 

(P)  Fischer 601 

Quantitative  precipitation  of by  aromatic  amines. 

Kafka   941 

Tangsto-acids  :    Basicity  of  ■ .     Copaux    139 

Tungstic  oxide ;    Determination    of   phosphorus    in by 

direct  solution.     Johnson   509 

Tungstous  oxides ;   Production  of  fine .  (P)  Farkas  and 

Williams   601 

Tunny-fish  oil  :    Japanese .     Tsujimoto   433,  434 

Turbine  for  the  continuous  separation  of  liquids  and  solids. 

(P)  Uhland  Ges 525 

New .     De  Ferranti   125 

Turkey  Red.     See  under  Anthracene  dyestuffs. 
Red  oil.     See  under  Oils,  fatty. 

Turnbull's     blue;       Composition     of .     Eibner     and 

Geretacker    244 

Turpentine  condenser.     (P)  Walker 498 

from  crude  pine  gums  ;    Process  for  distilling .     (P) 

Dunwody    436 

distillation  residues  ;    Extraction  of  resinous  substances 

from .    (P)  Grand   876,  983 
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oil  ;   Detection  of  pine  oil  in .     Utz 435 
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Schindelmeiser 835r 
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Holde    589 
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Possibilities  of  western  (U.S.A.)  pines  as  sources  of . 
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Turtle  ;  Oil  from  the  Japanese  snapping .     Tsujimoto  . .     434 

Tussah  silk  ;   Process  for  treating .     (P)  Rotira 596 

Tyrosine;    Determination  of as  a  measure  of  tryptic 
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Preparation  of .     Marshall 806 
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(P)  Bayer  und  Co 307r,  307r 

(P)  Stockelbach,  and  Stearns  and  Co :'.(»7 
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sation  of      -    .     (P)   Hlldt    299r 

fibres.    See  under  Fibres. 

fibrous  and  other  substances;    Treatment  of .     (P) 

Kiibler    747 

juices;        Evaporators      and      coolers      for .     (P) 

Hallstrom  and   Brandt     526f 

kingdom;       Distribution     of     manganese     in     the . 

.ladiu  and   Astruc 246 

oils.     See  tinder  Oils,  tatty. 

products;     Expelling   volatile   matter   from .    (P) 

Balch 470 

substances;   Apparatus  for  drying .    (P)  Weise  ..     275 

substances  ;    Electro-osmotic  extraction  of   water  from 
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Velvet  ;   Apparatus  tor  printing .     (P)  Hopner 531 
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For  "  nitro-frts-apomethyl-ixo-ciuinoloiie  "  read  "  nitro-fti's-apo- 

inethyl-i'so-brucinolone." 
For  "  been  anticipated  by"  read  "anticipated." 
For   "  bisulphate  "  read  "  sulphate." 
For   "  bisulphate  "  read   "  sulphate." 
Under  "  Percentage  yield  of  pulp,  No. 

"  4  "  read  "  45  per  cent." 
For  "  Fredo  "  read  "  Redo." 
For  "  Menoseal  "  read  "  Menoscal." 

After  "  material  "  add  "  by ." 

The  "  }  "  in  line  11  should  be  deleted,  and  for  "  used  "  (line  12) 

read  "  fused." 
For  "  Mason  "  read  "  Masson." 
For  "  Lillienfeld  "  read  "  Lilienfeld." 
For  "  Chisholm  "  read  "  Chisolm." 
For  -  1914  "  read  "  1912." 
For    "  Savery-Carlier  "    read    "  Savary-Carlier." 
For  "  1919  "  read  "  1909." 
For  "  Deraud  "  read  "  Deruad." 


"  Graphite   industry  of   Madagascar 

be  multiplied  by  1000. 
For  "  Gouthifire  "  read  "  GoutitJre." 
For  "  Dawber  "  read  "  Daubeny." 
For  "  lessons  "  read  "  letters." 
Before  "  agriculture  " 
For  "  m.mg."  read  " 

1  Von  Alphen  " 

Boute  "  read  " 

1910  "  read  " 

Zaloue"  read  " 

15  ming."  read 


All   the   figures   should 


For 
For 
For 
For 
For 
After 


insert  "  the  practice  of." 

mgrms." 

read  "  Van   Alphen." 

Bonte." 

1913." 

Laloue." 

"  15  mm." 


Ix>ndon  "   insert   "  From   General   Electric  Co., 

Schenectady,  U.S.A." 
For  "  Grieg  "  read  "  Greig." 
Before,  "  Fr.  Pat."  insert  "  Berlin-Anhaltische   Maschinenbau- 

A.-G." 
For  "  Leflaine  "  read  "  Leflaive." 
For  "  1913"  read  "  1912." 
For   "  Seheutz  "  read   "  Scheutz." 
For   "  l{«senburg  "   read  "  Rosenberg." 
For   "  247  "    read   "  249." 
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SHEDDEN— A  SIMPLE  FORM  OF  GAS  GENERATOR. 


Birmingham  Section. 


Meeting    held    at    Birmingham     University    on    Thursday, 
October  31s/,   1912. 


MK.    E.    V.    ROSSITER    IN    THE    CHAIR. 


A  SIMPLE  FORM  OF  GAS  GENERATOR. 

BY    FRANK    SHEDDEN,    B.SC.    F.I.C. 

The  author  described  a  large-sized  Wohler  apparatus, 
for  use  as  a  gas  generator  for  general  laboratory  purposes. 
It  consists  of  a  cylindrical  jar  48 — 50  cm.  high  and  18  cm. 
diameter,  fitted  with  a  stopcock  at  the  bottom.  The 
inner  tube  is  10  cm.  diameter,  narrowed  at  the  top  to  a 
neck  about  6  cm.  diameter,  which  is  closed  by  a  rubber 
stopper  and  glass  stop-cock.  About  8 — 10  cm.  from  the 
bottom,  the  inner  tube  is  constricted  till  the  diameter  is 
reduced  to  1 — 2  cm.  It  rests  on  a  glass  triangle  arranged 
so  as  to  allow  free  circulation,  and  is  held  in  place  by  a 
wooden  cover.  In  order  to  keep  it  down  when  small 
quantities  of  solid  are  being  used,  a  loose  leaden  collar 
can  be  placed  round  the  neck. 

When  using  powdery  substances  or  fine-grained  material, 
a  filter  plate  can  be  placed  on  the  constriction  before 
charging.  A  generator  of  the  above  dimensions  will  hold 
5  litres  of  liquid  and  several  kilos,  of  solid.  When  the 
acid  becomes  exhausted,  it  can  be  drawn  off  and  fresh 
acid  added  without  interfering  with  the  quality  of  the 
gas  being  produced.  The  pressure  is  strong  enough  to 
maintain  a  steady  current  through  a  whole  scries  of  wash- 
bottles,  etc.  The  lower  part  of  the  apparatus  being  made 
entirely  of  glass,  it  can  be  left  for  any  length  of  time  filled 
and  ready  for  immediate  use. 


THE   SEPARATION   OF   IRON   AND   MANGANESE. 

BY    F.    H.    CAMI'BELL,    M.SC. 

(University  of  Melbourne.) 

The  reactions  upon  which  the  method  to  be  described 
depends  are  similar  to  those  of  which  advantage  is  taken 
by  Alfred  Stock*  in  the  method  for  the  precipitation  of 
aluminium  proposed  by  him.  When  a  mixture  of 
potassium  iodide  and  iodate  is  added  to  a  solution 
containing  a  ferric  salt,  the  iron  is  immediately  and 
completely  precipitated  ;  manganous  salts,  on  the  other 
hand,  are  unaffected  in  the  cold.  The  method  has  not 
been  applied  in  the  case  of  chromium,  but  there  is  no 
reason  to  doubt  that  this  might  be  done  successfully. 
Ferric  salts  are  hydrolysed,  in  absence  of  excess  of  free 
acid,  producing  basic  salts,  ferric  hydroxide  ultimately 
resulting  if  a  reagent  be  present  which  is  capable  of 
removing  the  acid  simultaneously  produced.  A  mixture 
of  an  iodide  and  an  iodate  is  such  a  reagent,  as  is  shown  by 
the  equation,  6H.+I03'+5I'.  =  3H20  +  3I.,.  The  hydro- 
lytic  equilibrium  being  destroyed  in  this  way,  iron  is 
precipitated  as  a  light  brown  hydratcd  ferric  oxide  which 
can  be  readily  filtered  and  washed.  It  will  be  seen 
from  the  results  given  below,  that  this  precipitate  cannot 
be  ignited  to  pure  ferric  oxide  ;  the  reason  for  this  has  not 
been  fully  elucidated,  but  that  it  is  not  due  to  co- 
precipitation  of  manganese  is  sufficiently  certain,  it  is 
probable  that  basic  salt  is  retained. 

The  method  used  is  as  follows:  The  cold  solution  of 
iron  and  manganese  salts,  preferably  the  sulphates,  is 
almost   neutralised    with    ammonia,    a    mixture   of   equal 


volumes  of  a  25  per  cent,  potassium  iodide  solution  and 
of  a  saturated  solution  of  potassium  iodate  is  then  added. 
The  precipitate  is  allowed  to  settle,  the  liberated  iodine 
removed  by  the  addition  of  a  slight  excess  of  20  per  cent, 
sodium  thiosulphate  solution,  and  the  precipitate  is  again 
allowed  to  settle  ;  the  supernatant  liquid  is  then  decanted 
off  through  a  filter,  to  which  the  precipitate  is  next 
transferred  and  washed  with  water,  the  temperature 
of  which  is  gradually  increased,  the  final  washings  being 
with  boding  water.  The  filtrate  is  made  acid  with  dilute; 
hydrochloric  acid,  and  about  5  c.c.  of  a  saturated  solution 
of  ammonium  phosphate  and  20  grms.  of  solid  ammonium 
chloride  are  added;  the  solution  is  then  made  faintly 
alkaline  by  the  addition  of  ammonia  drop  by  drop  and  the 
amorphous  precipitate  at  first  produced  rendered  crystalline 
by  digestion  at  about  80°  C.  The  precipitate  is  filtered 
off  through  a  Gooch  crucible,  washed  with  very  dilute 
ammonia,  and  ignited  to  manganese  pyrophosphate. 

This  method  for  the  estimation  of  manganese,  suggested 
by  Gooch  and  Austin,*  was  adopted  because  the  presence 
of  iodide  rendered  the  ordinary  methods,  depending  on 
the  oxidation  of  the  manganese  to  the  manganic  condition, 
inconvenient.  The  results  obtained  are  slightly  too  high, 
but  the  errors  are  no  greater  than  those  attending  the  use 
of  other  methods ;  they  are  not  due  to  the  presence  of 
iron. 

When  metals  such  as  calcium  and  magnesium  arc 
present,  the  manganese  should  be  separated  as  sulphide, 
rcdissolved  in  acid,  and  reprecipitated  as  above.  Nickel, 
cobalt,  and  zinc  do  not  interfere  on  account  of  the 
solubility  of  their  phosphates  in  ammonia. 

The  method  of  separation  has  been  tested  by  the 
analysis  of  mixtures  of  solutions  of  ferric  sulphate  and 
manganous  sulphate  in  various  proportions  (Table  II.). 
The  iron  content  of  the  former  was  determined  by 
precipitation  with  ammonia  and  by  titration  with  standard 
potassium  bichromate  solution,  after  reduction  of  the 
iron  with  stannous  chloride.  The  results  obtained  by 
the  two  methods  were  identical.  The  strength  of  the 
manganese  solution  was  determined  by  Gooch  and 
Austin's  method. 

As  a  check  on  this  method  duplicate  determinations 
of  the  manganese  content  of  a  standard  potassium 
permanganate  solution  were  carried  out.  A  known 
volume,  50  c.c,  was  evaporated  to  dryness  with  hydro- 
chloric acid,  diluted  to  about  300  c.c,  with  water,  and 
treated  exactly  as  described  above.  The  results,  given 
in  Table  I.,  show  close  agreement  with  those  obtained 
by  titrating  the  permanganate  against  pure  sodium 
oxalate. 

Table  I. 


Potassium 
permanganate.         Mn2Pj07. 

Gravimetric. 

Manganese 

volumetric. 

c.c.                       grm.                     gnu. 
50                         01470                   0-0567 
50                         0-1470                    0-0567 

grm. 
0-0565 

Table  II. 


Iron. 

Manganese. 

No. 

Taken.     Found. 

Difference. 

Taken. 

mni. 

Found, 
grm. 

Difference 

■_'iiii.        grm. 

m  grins. 

mgrms. 

1 

0-0287      0-0284 

0*3 

().()(;.'>  7 

0*0662 

+0*6 

•> 

0-0287      0-0291 

+  0-4 

0-2628 

o-26;iJ 

+  0-4 

:t 

0*0575      0-0587 

+  1*2 

0*0657 

0-0661 

+  0-4 

4 

<>•<).'>;.'>      0-0586 

+  l-l 

0*1816 

0*1323 

5 

0-0575      0-0587 

+  1*2 

0*1315 

0*1317 

+  0-2 

li 

0*1150      0-1169 

+  1*9 

()-()ti.".7 

0*0681 

4-2*1 

7 

0*1150      0-1165 

+  l  •:, 

0-0657 

0*0664 

+  0-7 

8 

0-2:iO<)      0-2324 

+  2-4 

0*0328 

0*0336 

-.0*8 

*  Comptes  rend.,  1000,  130,  175  (this  J.,  1000,  276). 


•  Z.  anorg.  (hem.,  1898, 18,  889. 
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In  regard  to  the  results  given  in  the  abo\  <•  table  it  should 
U-  mentioned  that  m  the  Bxperimente  3,  •>.  and  S  the 
iron  pre  qui  it  -  ru  rediasolved  in  dilute  sulphuric  arid 
reprecipitated  with  iodide  iodate  mixture,  in 
Experiment  -  repreoipitation  was  effected  with  ammonia, 
while  in  Bxperimente  1.  i.  5,  and  T  the  iron  was  not 
reprecipitated.     Them   variations  in   treatment  and  the 

•  oximate  proportionality  between  the  weight  of  the 
ipitate  and  the  ern>r>.  rapport  the  conclusion  thai 
th<  ••  due  to  tlu-  presence  of  basic  Baits. 

The  advantages  of  this  method  over  the  basic  acetate 

irbonate  methods  are,  thai  when  oonducted 

in  the  manner  described,  a  complete  separation  of  iron 

■ml    m  i-    brought    about     without     a    second 

ipitation    <>f    the    former,    that    the    iron    precipitate 

luv    to    redissolve,    and    that    the    most 

mditions  ily  arranged. 

["he  1 1 T  —  for  iron  are  too  high  does  not 

lessen    the    value    of    the    method     of     separation,     since 

Miction,     and     titration     of     the     iron     with 

i^sium  permanganate  or  bichromate  gives  good  results. 

t  out  must  he  adhered  to.  as  it  has  been 

pr«  results  cannot  he  obtained  when  the 

under  these  conditions  part  of  the 

manganese    is    precipitated;      when    the    thiosulphate    is 

*  hole  of  the  iron  is   precipitated,  as 

pitation   take.-   place   very  slowly;     when 

eith  ••■  i-  added  alone  and  then  the  other. 

When  t'  i-  tir.-t  added,  a  mixture  of  the  insoluble 

"f    mat  _  1 1 1 < I    iron    is    thrown    down     and 

mpletery  decomposed  subsequently  by  the  iodide. 

l>I-i  1--I0N. 

W.    B.    Pawn    stated    that    from    the   analytical 

El  "f  vi.w.  mcniy,  the  method  appeared  satisfactory; 
ut   he  feared  it    would  never  come  much  into  favour 

involved  in  using  potassium  iodide. 

.Mr.  F.  H.  At.'  <>i  k  pointed  out  that  in  precipitating  iron 

»»lt-  by  nota— iuni  and  sodium  salts  one  got  the  sodium 

-n  with  the  iron.      It  m  extremely  difficult  to  remove 

.  i    by    prolonged    washing.     He   did    not 

know  if  the  author  took  up  the  iron  once  more  with  acid 

and  with  ammonia. 

Mr  OftaaooviMi :   He  does  not. 

y  id  if  h  were  not  done  it  would  be  unsatis- 

nf    had    to    be  added    to   another 

r  of  mixing  was  of  import  If  the  iron  were 

ling   ammonia    to  ,t    the    possibility 

ill  precipitated.     If, 

however,    tl.  i,,t,,     the     ammonia 

would  not  get  a  basic  -alt.     If  ammonium 
used   instead   of   the   potassium   iodate 

tter.       There     wa-     precedent     for 

quired  ferrous  carbonate 

line  impurity  ammonia  oarbonat* 

tided    although    the    pharmacopoeia 

for  a  -molar  purpose 


used 

I  formula- 


the  main  objection  to  the 

'        Salts 

pre.  ipitating  with  ammonia,     lb- 

•     harl     t(j     ,  --Inflate     |f,,l,     newr 

olumetric 

i    monoxide  and   then 

trie     pro..  \       to    the 

I  by 

thod    he  did    not  that 

lion  pio\  ided 

IfnlK  don.-,  and  the  proper 

If  the  pi  •,,  \„. 

ted, 

1  ii  volumetric 

did  there    m 


■ 


!•  » 


■ 


1 
in    ordin 

ful  as  a  check  method. 


Manchester  Section. 


.1/  i  ling  held  at  Grand  Hotel,  on  Friday,  December  (ith,  It) I U. 
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THE  SEPARATION  OF  SUSPENDED  SOLIDS 
FROM  PERCOLATOR  EFFLUENTS. 

BY    LEONARD    CLEMENT,    M.A.    (CANTAK.),    F.I.I'. 

Experience  has  shown  that  when  sewage  is  treated  on 
p  srcolating  Biters  the  effluents  obtained  are  not  sufficiently 
purified  to  permit  of  their  being  sent  direct  to  the  river. 
At  least  50  per  cent,  of  the  impurities  of  such  bed  effluents 
is  attributable  to  the  presence  of  suspended  solids,  as  the 
following  figures  indicate. 


Parts 

per  100,000. 

Xo.  of 
Samples. 

Albuminoid 
Ammonia. 

Ogyxeu  absorbed 
in 

■n 

■V      . 

CO 

i  — 
0.0 
m  -f 

3  mins. 

4  hours. 

99 

Bed  effluent  .... 

, .  filtered  throimh 

filter  paper  . 

3 

3 

0-137 
0-063 

0-46 
0-27 

1-26 

0-65 

4-3 
nil 

In  practice  percolator  effluents  are  now  almost  invariably 
deprived  of  their  suspended  solids  by  settlement  in  shallow 
tanks,  and  the  efficiency  of  such  tanks  measured  by  the 
decrease  in  the  suspended  solids  between  inlet  and  outlet. 
Under  normal  conditions,  a  reduction  of  the  suspended 
s.  .1  ids  to  3  parts  per  100,000  is,  by  this  means,  not  a  matter 
of  great  difficulty. 

I'erhaps  because  the  mere  settlement  of  solids  from  a  bed 
effluent  offers  no  great  scope  for  scientific  control,  the 
working  of  these  sedimentation  tanks  has  been  regarded 
as  a  simple  matter,  unworthy  of  any  considerable  amount 
of  attention. 

It  may  be  well,  therefore,  to  review  briefly  the  principal 
factors  involved. 

(1)  The  preparation  of  a  good,  bed  effluent,  i.e.,  an  effluent 
with  granular  and  easily  settled  suspended  solids,  depend- 
ing as  it  does  on  the  preceding  process,  may  be  left  here 
with  the  remark  that  an  unsatisfactory  bed  effluent,  i.e., 
one  containing  much  colloidal  matter,  is  not  easily  freed 
from  its  suspended  solids  by  mere  sedimentation.  Excessive 
sedimentation  tank  capacity  will,  therefore,  never  com- 
pensate for  a  shortage  of  bed  area,  or  for  an  unsatisfactory 
Condition   of  the   beds  themselves. 

(2)  Cleaning.  The  necessity  for  regular  and  frequent 
cleaning  of  the  tanks  is  so  obvious  that  it  need  not  be 
laboured.  Where  the  capacity  of  such  tanks  is  equivalent 
tot  mi  hours  sett  lenient ,  t  hree  weeks  will  be  found  to  repre- 

I  he  maximum  period  between  cleaning  operation-, 
and.  in  rammer,  a  shorter  time.  In  contradiction  of  many 
statements  to  the  contrary  it  may  be  said  here  that  sedi- 
mentation lank  sludge  is  always  pufre.scible,  and,  in  bulk, 
i-  invariably  characterised  by  a  nauseating  odour  all  its 
own.  Such  popular  methods  of  gauging  the  necessity  for 
cleaning  as  the  observation  of  gasification  or  the  rising 
..I     Ludge  tot  he  surface,  const  it  ulc  I  he  hallmark  of  sluggish 

or  incompetent  management . 

/,'.//.  of  flow.      Of  liei  t  hingS  being  the  same,  the  sett  ling 
powei    "I  B   i. ml     will   var\    inversely  with  the  rate  of  How. 

tiring  the  tank  to  be  constructed  bo  as  to  utilise  its 
wholi  capacity,  it     lize  will  be  a  measure  of  its  efficiency, 
and  on  this  theoretical  con  ideration  such  tanks  are  usually 
I  ructed. 
The  tendency  to  make  sedimentation  as  large  as  spa 

Bud    mean      will   allow   is,   therefore,    based    on   a    principle 

lound  enough  in  itself,  if  we  are  to  regard  the  efficiency 
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of  such  tanks  as  measured  by  the  reduction  in  suspended 
solids  alone.  Before  going  on  to  combat  this  idea,  it 
may  be  as  well  to  point  out  that  even  from  the  point  of 
view  of  settling  out  the  solids  the  desire  for  mere  sire  has 
resulted  in  much  waste  of  money.  Tn  order  to  utilise 
pieces  of  ground  that  happened  to  be  available,  many 
large,  irregidarly  shaped  tanks  have  been  constructed, 
with  inlet  and  outlet  so  near  together  that  only  an  extremely 
complicated  series  of  baffles  coidd  render  the  theoretical 
settling  space  available  in  practice.  Setting  aside  this 
aspect  of  the  matter,  which  is  entirely  one  of  engineering, 
it  is  the  author's  intention  to  emphasise  the  fact  that  a 
satisfactory  reduction  in  the  suspended  solids  ought  not  to 
constitute  a  final  standard  in  the  matter  of  sedimentation 
tanks  ;  and  that  great  efficiency  in  this  respect  may, 
at  certain  seasons,  be  only  obtained  at  too  great  a  price 
in  another. 

In  Table  I.  a  few  results  of  bacteria  "  counts,"  etc., 
are  given  for  a  sedimentation  tank*  in  operation  at  the 
Nelson  Sewage  Works.  The  count  in  each  case  is  the 
average  for  three  samples  collected  over  a  period  of  six 
hours  during  the  day  time,  the  three  results  always  agreeing 
very  closely  amongst  themselves. 

The  results  are  limited  in  number  but  they  represent 
experiments  over  a  period  of  more  than  a  month  and  are 
sufficient  to  indicate  the  liability  of  bacteria  to  enormous 
multiplication  under  the  conditions  defined,  at  any  rate 
during  the  warmer  seasons  of  the  year.  Systematic 
results  for  samples  collected  during  the  winter  are  not 
available  but,  judging  from  those  for  a  large  number  of 
casual  samples,  there  is  every  reason  to  believe  that  an 
increase  in  the  numbei  of  bacteria  rarely,  if  ever,  occurs 
in  sedimentation  tanks  during  the  colder  seasons  of  the 
year. 

In  seeking  an  explanation  of  the  increase  in  the  number 
of  bacteria  as  an  effluent  passes  through  a  sedimentation 
tank,  it  would  not  seem  necessary  to  look  further  than  the 
rise  of  temperature  between  inlet  and  outlet.  The  avidity 
with  which  a  sedimentation  tank  effluent  will  absorb 
radiant  heat  as  compared  with  a  good  tap  water  is  indicated 
by  the  following  figures,  obtained  by  reading  the  tem- 
perature of  equal  volumes  of  such  samples  exposed  to 
sunlight  in  white  porcelain  dishes  of  the  same  shape  and 
size. 


Temperature  (°  C.)  of 

1000  c.e.  sed. 

Rise  in 

Interval  in 

tank  effluent 

temperature 

minutes. 

1000  c.c. 

containing  8»2 

of  effluent. 

tap  water. 

pts.  per  100,000 
suspended 

solids. 

Do.  of  water. 

0 

18-5 

18-5 

<> 

L8-8 

14-0 

1-7 

:> 

14-1 

i4-:> 

1-7 

."> 

!  1-6 

15-0 

1-0 

5 

15-0 

16-4 

1-0 

As  ordinarily  constructed,  shallow  sedimentation  tanks, 
with  their  black  deposit  of  sludge  at  the  bottom,  constitute 
a  very  effective  means  of  absorbing  radiant  heat  on  a  large 
scale.  This  is  brought  out  by  the  temperature  observations 
set  out  in  Tables  2  and  3. 

In  Table  2  temperature  readings  at  inlet  and  outlet  of  a 
sedimentation  tank  at  the  Nelson  Sewage  Works  arc  given 
for  five  consecutive  days  in  May.  No  attempt  was  made 
to  fix  or  control  the  rate  of  flow  and  the  results  here  given 
merely  indicate  the  degree  of  variation  in  temperature 
which  may  occur  when  such  tanks  are  worked  normally. 

It  will  be  noticed  that,  during  the  daytime,  even  over  a 
period  of  five  days  the  temperature  at  the  outlet  was  never 
lower  than  that  at  the  inlet,  and  at  times  as  much  as 
1-4°  C.  higher. 

In  Table  3  temperature  observations  on  three  Nelson 
sedimentation  tanks  are  given  for  an  average  day  in  June 

•This  (No.  4),  like  the  other  sedimentation  tanks  at  Nelson, 
has  a  working  depth  of  rather  more  than.  2  ft.  Their  united 
eapacity  allows  .of  considerably  more  than  two  hours  settlement 
Under  normal  (dry  weather)  conditions. 


and  two  consecutive,  exceptionally  hot  days  in  July 
In  this  table  maximum  differences  of  temperature  are  as 
meat  as  2-5°  C.  in  the  case  of  No.  1  tank.  4-8  in  that  of 
No.  3  tank,  and  4-8°  in  that  of  No.  4. 

Considering  the  two  tallies  together  we  have  the  average 
rise  of  temperature  between  inlet  and  cutlet   for: — 


Five  consecutive  days  in  May    . 
One  day  in  June   


Two  consecutive  days  in  July 


Temp. 
"C, 

Tank  No.    4   0-7 

1    1-6 

3    1-05 

4    1-4 

1    1-8 

3 3-2 

..     ,       4 3-1 


Other  temperature  readings,  too  numerous  to  sel  nut 
here,  all  go  to  prove  that  for  at  least  six  months  of  the  year 
sedimentation  tank  effluents  are  perceptibly  heated  during 
the  process  of  settlement,  and  that  at  times  the  rise 
in  temperature  is  very  marked.  Bearing  in  mind  the 
readiness  of  bacteria  to  respond  to  small  increases  in 
temperature  by  greatly  enhanced  reproduction,  the  results 
of  Table  1  become  intelligible  enough.  In  addition,  it 
must  be  remembered  that  the  stimulation  to  bacterial 
increase  may  be  only  very  roughly  gauged  by  such  readings 
as  are  given  in  Tables  2  and  3.  Thus,  those  portions 
of  a  tank  effluent  which  are  stationary  or  only  slowly 
moving,  will  be  strongly  heated  and  afterwards  cooled 
on  their  way  to  the  outlet,  and  the  multiplication  of 
organisms  therein  may  be  out  of  all  proportion  to  the  rise 
in  temperature  actually  observed.  As  a  matter  of  fact, 
the  absorption  of  radiant  heat  in  these  tanks  practically 
all  occurs  in  the  superficial  layers,  and  a  thermometer 
just  immersed  in  the  water  will  generally  show  a  marked 
fall  when  sunk  another  inch. 

In  the  use  of  sedimentation  tanks,  then,  there  is  a  grave 
danger  of  sacrificing  bacteriological  to  chemical  purity. 
Hiiiing  the  summer,  at  least,  the  more  slowly  a  bed  effluent 
traverses  such  tanks  the  greater  will  be  the  separation  of 
suspended  solids  on  the  one  hand,  and  the  greater  the  rise 
of  temperature  and  the  increase  of  organisms  on  the 
other. 

Two  such  opposite  effects  call  for  a  compromise  and, 
in  the  author's  opinion,  the  proper  solution  of  the  difficulty 
will  probably  be  found  in  the  use  of  smaller  sedimentation 
tanks  followed  by  "  strainers,"  that  is,  beds  of  fine  grade 
material  on  which  the  sedimentation  tank  effluent  is 
treated  continuously.  By  this  means  the  bulk  of  the 
suspended  solids  could  be  separated  by  a  rapid  settlement 
in  the  tanks,  heating  effects  being  thereby  reduced  to  a 
minimum,  and  the  remaining  suspended  solids  retained 
on  the  superficial  layers  of  the  strainer. 

Such  strainers  have  been  in  operation  at  Nelson  for  a 
number  of  years  where  they  were  adopted  to  cornet 
certain  difficulties  arising  from  the  use  of  sedimentation 
tanks.  Before  going  on  to  discuss  the  working  of  these 
strainers  it  may  be  well  to  enumerate  the  practical 
difficulties  of  sedimentation  tanks  other  than  those  already 
mentioned.     Briefly,  these  are  : — 

(1)  Variation  in  flow.  Every  variation  in  (low  is  accom- 
panied by  disturbance  of  the  tank  and  a  consequent 
washing  put  of  the  previously  settled  sludge. 

(2)  Wind.  This,  again,  agitates  the  contents  of  the 
tank,  reduces  its  settling  power,  and.  by  disturbing  the 
settled  sludge,  nullifies  work  previously  done. 

(3)  Hot  weather.  On  exceptionally  hot  days  even 
recently  deposited  sludge  ferments  and  rises  to  the  surface, 
carrying  with  it  worms,  dead  and  alive,  to  contaminate 
the  'effluent.  Vorticclli,  etc.,  grow  rapidly  under  such 
conditions,  become  detached,  and  ar.    borne  to  the  outlet. 

(4)  Ice.  When  ice  form-  on  the  surface  it  impedes  the 
normal  flow  of  the  effluent,  with  the  result  that  Bludge 
is  often  washed  up  from  below.  During  a  keen  frost,  ice 
frequently  forms  on  the  sides  of  the  lank  and  at  the 
bottom  ;  when  the  thaw  occur.-  it  then  becomes  detached 
and  rises  to  the  surface  bearing  great  masses  of  Bludge 
along  with  it. 

(,"))  Flu  scum.  In  anything  but  ih<-  ooldeel  weather, 
percolator  bods  arc  literally  "  alive  "  with  the  Bewage  fly, 
a  constant  stream  of  whi-h  i-  borne  to  the  sedimentation 
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t.»nks  on  the  surface  06  the  effluent.     In  the  tanks  this  fly 
m'uiii  OMI   only   Ik'   partially    prevented   from  escaping   at 

the  out  lot  by  moans  of  baffles. 

The  objectionable  nature  of  this  scum  is  indicated  by  the 
following  analytical  figures.     For  the  sake  of  comparison 

rv>ults  f>.r  a  Bedimentation  tank  sludge  arc  also  given. 
Fly  team  and  Bedimentation  sludge,  dried  at  ion  C. 


Fly  Bcum 


le   matter 
Non-volatile  matter  (ashi 
Nltrouvn  (KjrliUhO    


iH-r  cent. 
820 

l.Vn 


■a    in   ealoai  \      semi-solid  :      posoonaing 
nnplnansnt  odour. 


Bedimentation 
tank  sludge, 


per  cent. 

48-] 

50-9 

:M 

Nil. 


a    powerful    and 


■•    rcMuinintj    in    suspension.     Under   the    best 

htiona   sedimentation  tank  effluents  always  contain 

^■iin-   *"lid-  in   suspension.     Even   in  oases  where  these 

ha\r  been  reduced  to  ■  minimum,  nitration  through  filter 

results  in  a  further  purification  of  30  per  cent. 

Parts  per  100.000. 


Sedimentation  tank 

effluent    

•  !t<"rol  It. 
filter  paper 

Punflratton  percent. 


is 

Oxygen  absorbed 

in 

5 

=  i 

S  7 

< 

:!  inins. 

4  hours. 

0-12 

n- in 

1-02 

1-1 

(MM 

0-28 

o-::, 

nil. 

— 

27 

■2« 

been  found  that  strainers  overcome  all 

ee  1  to  •">.  m  well  as  consistently  reducing  the 

•  •■!  solids  to  ;i  mere  trace,  the  chemical  purification 

on    the    sedimentation    tank    effluent*    closely 

ajrrwin:.'  »itli  that  ol  the  above  table.     In  addition,  there 

•-•in  the  nitrate-  and  a  marked  reduction 

in  the  organisms  per  i 

/''"■'""  in  operation  at  Nelson. 

\ntr  No.  I  was  originally  constructed  as  ■  secondary 

bed,  though  never  actually  used  for  this  purpose. 

The   ,*-,,    |.  ,!iar  jh   ,ha|*-.   ii,„.,i    wjt[,  concrete, 

and  drained  by  a  herring  bone  arrangement  of  pipes  at  the 

ttom      It    contaii        _■-«  ...|,    .,f    }  j„.    clinker. 

■  ■•  Led  i-  divided  Into  three,  by  two  ridges 

the  direction  of  How  of  the 

effli.-  ■  •       I  bit  arrangement  ensures  that  no  portion  of  the 

h  the  outlet  without  having  permeated  a 

of  clinker  ;  it  al-o  confinei  the  deposition 


of  sludge  to  a  limited  area  of  the  bed  and  allows  of  this 
being  removed  more  rapidly  and  with  less  labour  than 
would  otherwise  be  the  ease.  The  outlet,  a  double  one, 
is  devised  to  draw  from  the  bottom  and  top  of  the  bed 
at  one  and  the  same  time.  It  consists  of  a  !)  inch  valve 
at  the  bottom,  and.  above  this,  a  15  feet  sill  at  a  level 
several  inches  lower  than  that  of  the  surface  of  the  bed. 
Strainer  No.  -  was  dug  out  ot  clay,  only  the  sides  being 
com  rite  lined.  It  contains  952  cube  yards  of  clinker, 
To  per  cent,  being  £  inch  in  grade  and  the  remainder 
]  inch  :  in  every  other  respect  it  is  similar  to  Strainer 
No.  1.  The  material  in  each  bed  is  approximately  2  feet 
4  inches  in  depth. 

Method  of  working,  etc.,  oj  .it nti nets.  The  strainers  are 
tilled,  opened,  and  afterwards  worked  continuously. 
A  little  experience  soon  renders  the  extent  to  which  the 
valve  should  be  opened  a  matter  easily  estimated,  and, 
since  any  increase  in  flow  is  compensated  by  an  automatic 
increase  in  discharge  over  the  sill,  it  is  rarely  necessary 
to  readjust  the  valve  during  a  day.  The  strainers  are 
put  into  operation  each  day  at  about  7.30  a.m.,  and  con- 
tinue working  until  5  or  6  p.m.    Sunday  is  a  day  of  rest. 

Strainer  No.  1  has  now  worked  in  this  way  for  a  period 
of  5  years.  During  that  time  that  (one-third)  portion  of 
the  surface  which  retains  the  bulk  of  the  sludge  has  been 
removed  to  a  depth  of  two  inches  and  replaced  by  fresh 
clinker  at  average  intervals  of  six  months. 

Strainer  No.  2  has  been  in  operation  for  3£  years.  The 
greater  coarseness  of  the  material  prevents  the  sludge 
from  being  located  in  the  topmost  layers  and,  for  this 
reason,  no  attempt  has  been  made  to  remove  it.  In  course 
of  time  it  will,  doubtless,  be  necessary  to  remove  and  wash 
a  very  large  portion  of  the  material  of  the  bed. 

Results  obtainable  by  the  use  of  strainers.  Results  for 
six  effluents,  before  and  after,  treatment  are  set  out  in 
Table  4.  The  method  of  sampling,  the  same  in  each 
experiment,  was  as  follows :  The  time  taken  for  the 
effluent  to  pass  through  the  strainer,  for  the  particular 
rate  of  treatment  adopted,  having  been  first  determined 
by  means  of  dye  solution,  the  strainer  was  allowed  to 
run  full  for  two  hours.  Samples  before  and  after  (the 
previously  determined  interval  intervening)  were  then 
taken  in  sterilised  bottles  and  immediately  plated.  Three 
lots  of  samples  were  taken  in  this  way  during  the  day. 
Finally,  the  three  samples  "  before,"  and  the  three  "  after." 
were  bulked  in  equal  proportions  for  chemical  analysis. 
It  will,  therefore,  be  understood  that  in  Table  4  each 
figure  for  organisms  per  CO.  is  the  average  of  three 
samples. 

For  the  sake  of  comparison  the  purification  per  cent, 
has  in  each  case  been  calculated  and  tabulated  separately 
(Table  5).  Since  the  six  sets  of  results  represent  experi- 
ments on  different  sedimentation  tank  effluents  they  are 
not  strictly  comparable,  and  must,  therefore,  be  considered 
with  caution.  Allowing  for  this,  however,  the  following 
conclusions  would  seem  to  be  justified: — 

(1)  It  is  practicable  by  means  of  suitably  constructed 
strainers  to  remove  all  the  suspended  solids  from  a  sedi- 
mentation tank  effluent,  even  when  these  are  as  low  as 
one  part    per  100,000. 


Taiii.i.    I. 

ms-fiow    sedimentation   tank   effluents— before  and  after. 


- 


Sample 


•    • 


[Jo.    of   (lavs 
'  Period   of  lince   tank  *  Suspended 

tlement.        arai  cleaned.  solids. 


hours. 

u 

'i\ 

i\ 


.- 

10-0 

■!■'.) 

:.7 

12-9 

0-4 

4 

(;•■) 

it 

lo 

14-0 

•  • 

L'-7 

V  »<-fu»l  te*U  «ifl,  fly*  ;    „,,r  mlr-nlated  frori 
»   Part*    p»r 


■  /<•  ol  tank,  etc 


X  Organisms 

per   c.c. 


I  1 1,  000 
124,000 

66,000 

I. ,0,1)00 

670,000 
3,408,000 

J.'KMMIO 

186.777 


Increase  of 

organisms. 


per  cent. 
8 

S4 

:{0 
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Table  2. 
Xo.  4  Sedimentation  tank. 


Date. 

Time. 

Temperatures  °  ( 

Conditions. 

Inlet. 

Outlet. 
130 

Atmosphere. 

Slav 

13th,   1912 

10.18  a.m. 

11-9 

Ill 

,, 

1.30  p.m. 

2.2">   p.m. 

12- 1 
130 

1325 

140 

122 
15'5 

| 
Continuous  sunshine  from  12  noon. 

.>  p.m. 

12' 9 

143 

10 -5 

1 

May 

14th,    1912 

2.25  p.m. 

4  p.m. 

14() 
13-4 

110 
14-0 

1  7-5 

j  Sky  cloudy  :    sunshine  at  intervals. 

May 

15th.   1912 

11.25  a.m 
4.45  p.m. 

14-2 
14-0 

14-2 
14-25 

11-6 

>  No  sunshine  :    much  rain. 

May 

18th,   1912 

11.15  a.m. 

12-75 

13.25 

— 

\  Little  sunshine  :    some  rain  :    cold. 

2.30  p.m. 

12-2 

13-4 

9-2 

May 

17th.   1912 

11.30  a.m. 

12-0 

11-9 

12-0 

Fresh  breeze  :  considerable  sunshine. 

2.40  p.m. 

12-2 

13-2 

13-0 

" 

4.4H    p. ill. 

12-2 

1 3-25 

13-8 

Table  :!. 
Sedimentation  touts  Xos.   1.  3,  and  4. 


i 
Time. 

Temperatures  in  °  C. 

Date. 

No.   1 

Tank. 

Xo.  3  Tank. 

Xo.   4 

Tank. 

Conditions. 

Inlet. 

Outlet, 

Inlet. 

Outlet. 

Inlet. 

Outlet. 

June     7th,  1912 

10  a.m. 

14-4 

14-9 

14-0 

1 5-2 

14-0 

15-0 

11.40  a.m. 

14-0 

16-5 

14-0 

l.'.-o 

14-0 

1 6-8 

1  Continuous     sunshine     until 

2.15  p.m. 

14-5 

16-5 

14-4 

15-0 

14-6 

15-0 

j  12.30  p.m.  :    afterwards  dull. 

4  p.m. 

14-3 

15-6 

14-3 

15-8 

14-3 

15-5 

July   15th.   1912 

10  a.m. 
11.45  a.m. 
2.45  p.m. 

— 

— 

18-6 
19-2 

20-2 

21-6 
22-9 
24-9 

19-11 
20-0 
19-9 

21-4 
22-5 
24-7 

i  An    exceptionally    hot    day. 
/-Sunshine  continuous  andpower- 
1  ful. 

4.5   p.m. 

— 

— 

19-5 

24-3 

19-5 

24-5 

Julv   10th.   1912 

10.30  a.m. 

19-8 

21-0 

19-2 

21-5 

20-0 

21-0 

-  As  above. 

| 

., 

11.45  a.m. 
2  p.m. 

20-2 
20-2 

22-0 
22-0 

19-7 
20-6 

22-3 
23-2 

19-7 
20-0 

■)■>.■> 
23-2 

" 

4  p.m. 

20-0 

22-25 

20-8 

23-0 

20-0 

23-5 

Table  4. 
Treatment  ot  sedimentation  tank  effluents  by  strainers. 


Parts 

per  100.00(1 

. 

Kate  of 
treatment. 

♦Organisms 

Sample. 

Oxygen  absorbed   in 

Nitric  and 

per  c.C. 

gallons  per 
cb.  yd. 

per  day. 

Chlorine. 

Free 

Albuminoid 

nitrous 

Suspended 

ammonia. 
1-53 

ammonia. 

3   inins. 
0-68 

4  hours. 

nitrogen. 

solids. 

No.  1  Strainer  at  inlet 

(i-2 

11-20 

1-56 

1-47 

3-6 

972, 000 

1       485 

outlet 

<v2 

1-35 

0-14 

0-48 

1-13 

1-59 

tl-6 

814,880 

No.  1  Strainer  at  inlet 

3-(> 

0-10 

0-10 

0-32 

0-7S 

1-20 

0-6 

75.000 

I        614 

outlet 

3-0 

0-02 

0-07 

0-23 

0-58 

1-29 

Trace 

35,000 

Wo.  1  Strainer  at  inlet 

5-5 

0-47 

0-15 

0-44 

1-28 

1-65 

1-0 

5(12. 000 

I      D82 

,.             outlet 

5-5 

0-33 

0-08 

0-26 

0-80 

l-7(i 

<>-s 

330.000 

N'n.  2  Strainer  at  inlet 

7-9 

0-14 

11-12 

0-58 

1-37 

2-13 

0-5 

396,666 

I      47o 

, ,           , .             outlet 

7-9 

0-09 

0-11 

0-46 

1-16 

2-18 

Trace 

263,333 

N'n.  2  Strainer  at  inlet 

5-8 

0-53 

0-11 

0-33 

— 

1-76 

0-7 

265,000 

1       64  2 

.,           ..             outlet 

5-8 

0-31 

0-10 

0-26 

— 

mm; 

trace 

155,000 

No.  2  Strainer  at  inlet 

4-8 

0-19 

0-09 

0-33 

0-82 

1-57 

0-9 

730.000 

I    1  200 

, ,           , ,             outlet 

4-8 

0-05 

11-07 

0-26 

0-67 

1-60 

Trace 

476,066 

*  Grown  on  gelatin  at  20°  C. 

t  The  largeness  of  this  figure  is  due  to  the  fact  ttiat  the  surface  of  the  strainer  had  been  renewed  just  prior  to  this  experiment. 

Table  5. 
Purification  per  cent,  effected  by  strainers. 


Strainer 

No.    1. 

No    2. 

No.    1. 

No.   2. 

No.    1. 

982 
30 
47 
41 
37 
7 
(Incn 

41 

No.   2. 

Rate  of  treatment — gallons  per  cube  yd.  per  day 
Free  ammonia      

485 
12 
30 
29 
28 
8 
(increase) 
16 

470 
36 
8 
is 
15 
20 
(increase) 

3  1 

(>14 

SO 
30 

28 
26 

i 
(increase) 

5:'. 

642 

41 

9 
39 

10 
(incri 
42 

1,200 

:» 

Albuminoid  ammonia     

.,., 

Oxygen  absorbed  in  3  minutes   . 

,.4  hours      

2! 
1- 

Nitric  and  nitrous  nitrogen      

2 

(incn 

■ 
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The  ohsaaioa]  purifioation  effected,  resulting,  as  it 

•    wholly   from   the   retention   oi   suspended 

the  same  order  as  that  which  obtains  when 

mentation   tank  effluents  an  altered  through   filter 

paper.     Other  bwlogwal  effects,  such  as  the  increase  in 

nitrates,  are  rarely  of  practical  importance, 

wteriologiea]  purification   is  always  marked 
l<i  t..  53  per  cent.). 

Within  wide  limits,  the  purifioation  is  independent 

I  treatment     The  quantity  <>f  liquor  which  ran  be 

strainer  being  limited  solely 

by  the  physical  capacity  oi  such  Btrainer. 

(5)  A  strainer  eompoaed  <>(  line  grade  material  gives 

ta  than  one  of  ooarser  grade.     The  life  of  a 

iner  oomposed  of   J   inch  material   may.   with  little 

.  be  prolonged  almost  indefinitely;    whereas  that 

:~<r  material  La  strictly  limited,  and 

-•  oi  upkeep  comparable  with  that  of  a  secondary 

bed     For  practical  purposes,  therefore,  strainers 

•  1  ..f  material  not  greater  than  |  Inch  arc  the  best. 

nun  up,  then,  the  separation  of  the  la>t   portion 

the    suspended    solids   from    percolator   effluents   by 

mean-  of  continuous-flow  sedimentation  tanks  is  a  matter 

great  difficulty  and.  during  >ix  months  of  the  year, 

obtained   by   ■  sacrifice  in   bacteriological 

far.     Freedom    from    suspended    solids    is,    however. 

possible  when  -trainers  such  as  have  been  described  are 

1.   in   this  case,   it    i-   neither  necessary   nor 

ive    such    extensive    sedimentation    tank 

tuaL     The  author,  therefore,  advocates 

iv    in    thi  -'ruction    of    sedimentation    tanks 

and  a  compensating  extravagance  in  the  form  of  strainers, 

beherin  i  policy  would  result  in  purer  effluents 

■     f r- ■  m    the   chemical   and    bacteriological   point?   of 

|)|-.  i  SSIOX. 

Mr.   H.   L  Tmi  -aid  it  was  nov   recognised  that  a 
one    was   not    sufficient    and    that    a 

sedimentation  tank  must  also  be  used.     Those  who  had 

•  ■  lu-ion  that    I    strainer    in  addition  was 

neceaaary  d  (factory  effluent  would  find  their  news 

what  the  author  had  said.     He  (the  speaker) 

invl  result  of  from  20  to  30  l>er  cent,  further 

pur  sedimentation  tank  outflow  by  means 

-train«-r-.     With   respect    to  the  composition   of  the 

sedimentation  tank  sludge  no  two  people  appeared  to  get 

the  same  remit.     Borne  witnesses  in  the  Royal  <  'ommission 

illy   that    sedimentary   tank   sludge   was 

Hi-  'tin-  speaker's)  results 

•  i   mineraL     Mr.  Clement's  figures 

fornv-d    the    mean   of   tho-e    r<-ult~.    4'i  I    volatile  and  50 

Possibly     resulti     depended     npon     the 

••  d. 

thai  if  the  development  of  organisms 
of  temperature  proved,  a-  the  author 

saggssOd.  to  }„-  ow  of  import. ne  ■-.  tie-  desirability  of  using 

rberever  practicable  would  apparently 

only  would  the  exposed  surface 

liability  to  •  heating  of  any  one 

liquid    would    he    reduced.     The    whole 

-•tiori  of  the  presence  of  organi  .   of  course, 

R    ..J  (Commission  had 
gmt**\.  in  -  into  which  tie-  effluent 

pa**»->l.     If-  re  to  a  drinking  (  earn 

it  i  •  fie  number  of  oi 

pOaafbrj  lie   effluent,    hut    in    the    ea-e    of   an 

imrx-r  of  f»rj»  probably 

■  ill  of  matter  discharged, 

ara*  possible  for  them  lently  to  dev<  lop. 

had  adopted 
«tr*  ting 

•    five   fi  >  <    apart,   •  he     pace 

h  hlterii  .I  of  aboul  half 

was    plaeed    about    half  way 

»lf  it  end     Tie-  filtering 

medium  wa*  w»ilic:  !.  when  the  tank 

:      ■       f  ha*    strainers  w  Elective  in  the 

n  of  «urf  mount  of  fine 


Another  point  suggested  by  the  paper,  was  that  the 
general  proportions  of  the  tanks  used  for  this  purpose 
might  be  modified  with  advantage.  The  usual  mean 
depth  was  2  feet  !)  inches.  It  would  probably  be  advan- 
tageous to  increase  as  far  as  practicable  the  length  of  the 
tank  in  proportion  to  its  width,  so  as  to  reduce  the  risk 
of  dead  water  or  the  accumulation  of  an  excessive  depth 
of  sludge  in  any  one  portion  of  the  tank.  The  influence 
of  the  variation  of  weather  and  other  conditions  pointed 
to  the  desirability  of  dividing  the  available  tank  space 
into  a  large  number  of  units.  Usually  only  two  tanks 
were  provided,  thus  affording  very  limited  opportunity 
for  varying  the  time  of  tankage. 

Mr.  E.  Akdkrn  said  that  it  was  well  known  that  excellent 
results  had  been  obtained  with  deep  tanks  working  with 
upward  How.  of  the  Dortmann  type,  as,  e.g.,  at  Birming- 
ham, where  the  whole  of  the  effluent  from  a  large  area  of 
percolating  filters  was  successfully  dealt  with  by  such 
treatment.  He  thought  Mr.  Clement  attached  too  much 
importance  to  the  question  of  the  increase  in  the  number 
of  organisms  in  the  effluent  during  treatment  in  the 
sedimentation  tanks.  Unless  the  effluent  was  practically 
sterilised  either  by  suitable  chemical  treatment  or  efficient 
sand  filtration,  it  did  not  appear  to  him  that  the  actual 
number  of  organisms  present  was  of  much  significance 
from  the  public  health  point  of  view,  especially  as  the 
increase  would  very  probably  be  due  to  the  development 
of  organisms  other  than  those  of  intestinal  origin.  If 
the  figures  given  for  the  amount  of  suspended  matter 
in  the  tank  effluent  passing  on  to  the  strainers  represented 
the  average  effluent,  it  would  appear  that,  in  the  majonty 
of  instances,  the  necessity  for  further  treatment  would 
scarcely  arise,  as  the  suspended  matter  was  in  some  cases 
under  one  grain  per  gallon  and  only  rose  to  a  maximum 
of  four  grains  per  gallon.  On  the  general  question  of  the 
treatment  of  percolator  effluents  he  was  inclined  to  agree 
with  the  author's  conclusions,  that  sedimentation  tanks 
of  low  capacity  followed  by  rapid  treatment  on  fine  grade 
strainers  would  yield  satisfactory  results,  especially  as  the 
strainers  would  obviate  the  trouble  due  to  sludge  dis- 
turbance when  tank  treatment  alone  was  adopted. 

Mr.  W.  Thomson  considered  the  rise  of  temperature 
in  the  sewage  at  the  outlet  was  most  interesting.  Was  it 
possible  that  this  might  be  accounted  for  by  the  enor- 
mously rapid  growth  of  the  bacteria  ? 

The  Chairmant  said  he  was  interested  in  the  paper 
largely  from  the  fact  that  Mr.  Clement  had  presented 
the  problem  from  a  rather  new  point  of  view.  Usually 
one  associated  sedimentation  sludge  with  something 
that  had  settled  out  of  sewage,  but  Mr.  Clement  had  used 
the  term  with  reference  to  what  was  settling  in  the 
humus  tanks,  and  consequently  there  would  be  no  grease 
t  herein.  He  would  like  to  know  when  it  was  stated  that 
tin  sludge  was  not  inoffensive  whether  the  sludge  was 
offensive  under  all  conditions.  One  could  understand 
that  if  it  was  allowed  to  remain  long  in  the  tank  it  would 
undergo  decomposition  and  possibly  become  offensive, 
but  one  would  have  thought,  on  the  other  hand,  that 
if  it  was  quickly  run  on  to  drying  beds  there  would  be  no 
very  troublesome  odour  arising  from  it  beyond  what 
there  was  from  ordinary  garden  soil,  with  the  exception, 
perhaps,  of  the  high  percentage  of  fly  scum,  namely,  15 
pi  i  cent.  I)  occurred  to  him  that  possibly  the  flies  fed 
upon  the  grease.  Mr.  Clement  spoke  of  the  fly  scum 
being  green  in  colour  and  possessing  a  powerful  and 
unpleasant  odour,  or  was  it  merely  the' case  that  the 
fat  was  entangled  in  the  mass  ? 

Professor    Hai.dank  Gee  inquired   whether   it   would 

not     he     possible    to    acquire    valuable   information    at    a 

,   the  installation  of  an  Act  inoineter  which 

would     record    the    amount     of    sunshine    and    its    actinic 

value.      ||c    asked    this   (piestion    because   1  he   author   had 

noted   in   his  tables  whether  there  was  sunshine  or  not   on 

i  le  daj    i  'f  oli  erval  ions. 

Mr.  i'ii-.misi  iii  reply  said  that  the  suggested  use  of 
rertica]  Son  tanks  for  the  purpose  of  keeping  down 
tie  temperature  recalled  to  his  mind  the  fact  that  at 
Nelson  they  had  often  considered  the  adoption  of  the 
Dorl  inl    and  others,  but  there,  as  in  many  works, 

it  was  quite  hopeless  to  attempt  to  build  tanks  of  that 

NO     doubt      rertica]     tanks     would     serve     a     useful 
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purpose  in  keeping  down  temperatures.  The  importance 
of  the  number  of  organisms  was  a  matter  of  opinion. 
Once  organisms  were  created  there  was  always  an  clement 
of  doubt.  It  seemed  a  very  disappointing  thing  to  have 
a  sort  of  incubator  on  the  works.  Whether  the  organisms 
were  harmful  or  not  was  a  very  big  question,  and  he  was 
neither  disposed  nor  in  a  position  to  discuss  the  point. 
With  regard  to  the  strainer  referred  to.  he  imagined  the 
result  depended  upon  the  thickness  of  the  filtering  material 
— that  was  presuming  nothing  ran  over  the  top  layer. 
His  point  was  that  it  would  not  be  sufficiently  efficient, 
and  that,  when  the  thickness  was  increased  by  so  much 
that  it  did  become  efficient,  strainers  of  the  type  he  had 
mentioned  might  just  as  well  be  employed;  in  addition 
there  would  be  the  difficulty  of  cleaning  and  that  this 
cleaning  could  not  be  effected  without  discontinuing 
the  process.  The  virtue  of  the  strainer  used  at  Nelson 
was  that  all  the  deposited  sludge  went  on  to  a  comparatively 
small  area  and  the  strainer  could  be  cleaned  in  a  few  hours 
by  a  few  men  and  the  process  continued  with  only  slight 
delay.  The  design  of  the  filters  came  in  really  in  the 
question  of  the  vertical  flow.  He  had  no  doubt  that  a 
great  improvement  might  be  effected  in  that  respect, 
but  being  a  chemist  and  not  an  engineer,  he  was  not 
qualified  to  speak  upon  the  matter.  A  very  important 
point  had  been  mooted  about  the  results  from  strainers 
not  being  very  encouraging.  He  was  afraid  he  was 
somewhat  to  blame  for  that  because,  in  selecting  the 
results  to  put  in  the  tables  produced,  he  deliberately  chose 
effluents  which  contained  a  very  small  proportion  of 
suspended  solids.  He  did  not  suggest  that  at  Nelson 
their  average  effluent  from  sedimentation  tanks  contained 
one  part  per  100,000  of  suspended  solids.  The  point 
was  that  if  it  was  possible  to  take  out  one  part  it  was 
possible  to  take  out  more,  and  the  purification  woidd  go  up 
with  increasing  impurity  of  the  tank  effluent.  At  Nelson 
they  had  had  a  great  deal  of  trouble  with  their  effluents 
in  trying  to  work  to  a  standard  of  0-10  parts  per  100,000 
albuminoid  ammonia.  It  was  quite  easy  to  do  it  by  the 
use  of  the  strainers.  As  to  the  temperature  rising  in  the 
tanks  owing  to  a  fermentation  process,  that  possibility 
had  occurred  to  him,  but  looking  at  the  table  and  noting 
the  composition  of  the  effluents  used,  it  scarcely  seemed 
likely  to  be  the  case.  In  speaking  of  the  offensiveness 
of  the  sludge  he  had  referred  to  the  time  when  the  water 
had  just  been  run  off.  It  then  had  a  sweet  and  very 
objectionable  odour  which  was  quite  characteristic. 
In  his  opinion  the  fat  in  the  fly  scum  came  from  the  flies 
themselves  and  not  from  anything  floating  on  the  sewage. 
For  analysis  he  had  very  carefully  chosen  layers  of  the 
scum  which  were  brown  and,  as  far  as  he  could  see.  free 
from  matter  directly  derived  from  sewage.  The  fly 
scum  at  times  was  almost  black,  owing  to  admixture 
with  sewage  fat,  etc.,  although  undoubtedly  the  bulk 
of  it  was  composed  of  sewage  fly.  It  would  be  extremely 
interesting  to  procure  a  measurement  of  the  sunlight 
for  the  purpose  of  investigating  the  power  of  the  rays. 
The  question  had  occurred  to  him  during  the  experiments 
and,  had  he  known  an  instrument  of  the  kind  could  be 
employed,  he  woidd  most  certainly  have  used  it,  since, 
^  had  doubtless  been  observed  by  others,  the  rise  in 
temperature  showed  no  sort  of  parallelism  with  the 
conditions.  It  was  possible  to  have  a  day  with  a  great 
deal  of  sunshine  when  the  temperature  of  the  exposed 
water  did  not  rise  as  much  as  on  a  day  when  the  conditions 
were  quite  different. 


SOME  BASIC  COPPER  SULPHATES. 

BY    G.    FOWLES,    B.SC. 

A  paper  by  W.  P.  A.  Ermen,  entitled  "  Some  Basic 
Copper  Sulphates,"  has  recently  appeared  (this  .).,  April  15, 
1912,  312 — 314).  The  author  is.  perhaps,  not  aware  that 
some  of  the  work  described  by  him  has  been  previously 
published  The  conversion  of  basic  copper  sulphate  to 
copper  hydroxide  by  continually  washing  with  caustic 
soda  is  well  known,  and  the  method  employed  is  the  one 
used  to  obtain  crystalline  copper  hydroxide,  which  can 
he  digested  in  boiling  water  without  decomposition.  It 
was  obtained  in  this  way  by  Bottger  as  early  as  1857, 
and  Habermann  (Z.  anorg.  Chem.,  190(>,  318) has  confirmed 


his  work.  Others  have  also  investigated  it.  e.g.,  Bulln- 
heimer  (1900)  and  Van  Bemmelen,  Ber.,  33,  817. 

The  method  of  formation  of  a  basic  copper  sulphate  by 
boiling  copper  oxide  with  copper  sulphate,  was  employed 
by  Sabatier  in  his  investigation  of  basic  salts  (Comptes 
rend.,  1897,  125,  104).  ll\  prolonged  digestion  of  a  solu- 
tion of  copper  sulphate  with  the  brown  hydrate. 
4CuO,H20,  Sabatier  obtained  a  compound  to  which  on 
analysis  he  assigned  the  formula,  4('u().SO!.4H.,0. 

The  other  methods  described  by  Mr.  Ermen  for  the 
production  of  basic  copper  sulphates,  namely,  treatment 
of  solutions  of  copper  sulphate  with  less  than  their 
equivalent  of  ammonia  solution  or  sodium  carbonate, 
have  been  mentioned  many  times  in  the  literature  of  the 
subject.  Reindel  (J.  prakt.  Chem..  1867.  102.  204) 
showed  that  when  sodium  carbonate  was  added  to  boiling 
copper  sulphate  solution  a  precipitate  was  formed 
to  which  on  analysis  he  assigned  the  formula. 
6CuO,2SOs  5H,0.  Habermann  (Monatsh.,  1883,  4.  789) 
repeated  the  work  and  confirmed  the  results  of  Reindel. 
A  precipitate  of  similar  constitution  was  likewise  obtained 
by  Reindel  by  the  action  of  ammonia,  but  Habermann 
(Monatsh.,  1884,  5,  435).  who  estimated  the  CuO  and  S03 
in  three  different  preparations  gave  it  the  formula 
7CuO,2SO„6H20. 

He  describes  it  as  a  bluish  green  powder,  which  appears 
under  a  microscope  of  high  power  to  consist  of  ill-defined 
crystals.  It  is  quite  insoluble  in  water,  is  unchanged 
when  heated  to  127°  C,  and  does  not  blacken  until  a 
temperature  approaching  300°  is  reached. 

The  precipitation  of  solutions  of  copper  chloride  by 
caustic  potash,  which  Mr.  Ermen  proposes  to  investigate, 
has  been  studied  by  Lash  .Miller  and  Kendrick  (Proc. 
Roy.  Soc.  Canada.  1901.  2nd  Series,  Vol.  7.  Sect.  3,  p.  35), 
where  they  state  that  when  N/5  potassium  hydroxide 
solution  is  allowed  to  act  on  N/5  cupric  chloride  solution 
at  85°  C,  the  solid  phase  consists  exclusively  of 
CuGl8,3CuO,2H20  until  all  the  copper  is  removed  from 
the  solution  ;  on  further  addition  of  caustic  potash  the 
precipitate  blackens,  the  basic  salt  being  converted  into 
the  oxide. 


Scottish  Section. 


Meeting  held  at  Glasgow  on  Tuesday,  22nd  October,  1912. 


DR.    THOMAS    EWAN    IN    THE    <  II  UK. 


A    HEMPEL     DOUBLE     PTPETTE.  MODIFIED    TO 
FACILITATE    FILLING. 

BY    ALEXANDER    CHARLES    CUMMINO. 

The  filling  of  a   Hempel  double  pipette,  as  ordinarily 

constructed,  offers  some  little  difficulty.      By  the  addition 
of  a  side-tube,   shown   in  the  diagram  at    A.   t  lie   pipette 

A       B 


is  as  easily  filled  as  a  Bimple  pipette.     Th<   pipette  u  firel 
filled  with  an  indifferent  <_ms  by  passing  it  through  while 
the  tube,  A.  is  closed  with  a  eork.     The  reagenl  i>  intro 
duced  by  pouring  in  through  the  tube,  A.  and  watei   i~ 
youred  in  through  B  to  form  a  water-9ea|.     The  tub     * 
is  then  closed  with  a  well-fitting  rubber  cork 
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[Jan.  15,  1913. 


Obituary. 

HKNHY     DE    ROSENTHAL. 

H.nrv  de  Mosenthal  was  born  in  I860  at  Port 
-  .nth  Africa.  Saving  become  associated 
with  Alfred  Nobel,  the  inventor  <>f  dynamite,  he  was 
appointed  technical  secretary  of  the  Nobel  Dynamite 
Trust  Company,  Ltd.,  on  its  formation  in  1886,  and 
thir.  position  he  held  until  his  death,  from  heart  failure, 
on    December    17th. 

A  IV  «  •■!  the  Institute  of  Chemistry  for  twenty 
.  he  served  twice  on  its  Council. 

He  was  ■  member  of  the  Society  of  Chemical  [ndustry 
froi:     388     ad  contributed  totheSociety  the  following 

r~.    \  i/.  :  — 

"Treatment    of    Gold    Ores    at    the    Witwatersrand 

tnsvaal)  Gold  Fields."     This  J.,  1S<»4.  :l2ti. 

..•  Life  \V..rkof  Alfred  Nobel  '     This  J.,  IS!><).  44:5. 

"Observations     on     Cotton     and     Nitrated     Cotton." 

.  1904,  1907  and  1911.  i>|>.  292,  44:*  and  7s2 

respectively . 

Be  contributed  articles  on  "  Nitroglycerine  and 
Nitroglycerine  explosives,"  and  on  "  Permitted 
explnxives,"  to  the  work  published  by  tin-  Explosives 


Section  of  the  7th  International  Congress  of  Applied 
Chemistry,  entitled  :  "The  Rise  and  Progress  of  the 
British   Explosives   Industry." 

De  Mosenthal  was  an  expert  in  microscopy  and 
microphotography,  and  was  also  a  great  linguist. 
The  five  languages  which  he  spoke,  he  knew  with 
remarkable  thoroughness. 


JOHN  McARTHUR. 

John  McArthur,  F.R.S.E.,  received  his  chemical 
training  at  Anderson's  College,  Glasgow  (now  the 
Royal  Technical  College)  under  Dr.  Win.  Dittmar, 
F.R.S.,  to  whom  he  acted  for  several  years  as  Chief 
Assistant.  In  recognition  of  their  joint  researches  on 
the  atomic  weight  of  platinum,  on  the  determination 
of  potash  in  sea  water,  and  elaborate  investigations  of 
samples  brought  hack  from  the  voyages  of  H.M.S. 
"Challenger,"  he  was  elected  to  a  Fellowship  of  the 
Royal  Society  of  Edinburgh.  Entering  the  Battersea 
Works  of  Price's  Patent  Candle  Co.,  Ltd.,  in  1887, 
under  the  late  John  Calderwood,  F.R.S.,  he  remained 
as  Chief  Chemist,  General  Technical  Manager,  and 
Technical  Adviser  for  over  25  years.  He  died  suddenly 
on  10th   December,  1912. 


Journal  and  Patent  Literature. 

Patxnt  Specifications  may  be  obtained  by  post  by  remitting  as  follows  : — 

Enoii*Ji.—$<i.  each,  to  the  Comptroller  of  the  Patent  Offlce,  \V.     Temple  Franks,  Esq.,  Southampton  Buildings,  Chancery  Lane, 

:    ii.   W.C. 
U*  ■  ''■», — 1*.  each,  to  the  Secretary  of  the  Society. 

A.— 1   fr.  06  c.  each,  as   fottowi  :     Patents  dated   1902  to   1907  inclusive,   Belin  et  Cie.,   56,   Rue   des   Francs   Bourgeois, 
Pari*    3e.) :    Patents  from  1908  to  date,  L'Imprimerie  Nationale,  87,  Rue  Vieille  du  Temple,  Paris. 
German. —  1  mark  each  (with  full  particulars)  to  Kaiserlich  Patentamt,  Berlin,  Germany. 
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P  \1  t  NT-. 

'■arlton.  Kent.      Bng.  Pat.  26,809, 
80,  1911. 

Vkkv  hi^'h  temperatures  are  obtained  in  an  oil-find 
frnam  by  preheating  both  tin-  nil  and  the  air  necessary 
for  th  t lie  oil  and  the  air.  the  former  in 

»n    i  ire  pa aaod  through  a  separate  set  of 

which  ari    heated   by  oil  burners  in  a 
furt  i  or  otl.  ma}   l»    mixed  with  the 

Air  r-  the  pn  heater.-    W.  II.  ('. 

•/  apparatus  therefor.  \\ .  A. 
Humphrey,  London,  and  W.  .1.  Rusdell,  Dudley.  Eng. 
Pa-  0,  PHI. 

thod  of  operating  internal  combustion 

ngth  of  the  stroke  of  the  reciprocating 

the  work  don.-,  and  the  energy 

■  allowed  to  escape  undi  r 

•>f  pressure,  thai  they  ad  upon  auxiliary 

appa  litablc   proportionate  amount 

or  and  f  r-  -  Ii  combustible  charge  to  entei  the 
W    H    < 

ration  oj  nil  liquids  >»  admixture, 

apparat  ,    ,,,,. 

h.    |l,.    |!.|_< 

ounted  on  .-.  ...  rtical 
hollow  -haft,  d,  tU  table  mi 

mounted    above   the 
t    with   them,   and 
'.  which  are  attai 

n  the  hollow  ihafl  from  a  rod, 
•.  wh»rh   pa  Igh  the  hollow    diaft.      The   mat. rials 

•   fed  into  the  ehaaber,  m,  from  the 


pipe,  k,  and  pass  into  the  interior  of  the  upper  cone,  n  ; 
the  solids  are  thrown  to  the  periphery  by  the  centrifugal 
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force  and  the  partly  separated  liquid  passes  through  the 
holes,  i,  in  the  disc  to  the  sleeve,  o,  by  which  they  are 
conducted  into  the  cone  below.  The  liquid  is  finally 
discharged  through  the  pipe,  .r,  and  the  solids  are  from 
time  to  time  discharged  into  the  casing,  a,  by  raising  the 
cones.  This  is  effected  by  lifting  the  central  rod,  a,  by 
which  the  cones  are  supported,  the  solids  being  discharged 
through  the  space  thus  left  between  the  lower  edge  of  the 
cone  and  the  disc. — W.  H.  C. 


Centrifugal  separator.  H.  de  Raasloff  and  T.  E.  Brown, 
New    York.     U.S.    Pat.    1.044,570,    Nov.    19.    1912. 

The  liquid  flows  through  a  vertical  hollow  shaft,  and 
pipes  at  right  angles  thereto,  into  horizontal  separating 
chambers  which  are  partly  cylindrical  and  partly  conical 
in  shape.  The  outer  conical  ends  of  the  separating 
chambers  are  connected  with  conveyer  tubes  passing 
upwards  and  inwards  at  an  angle  of  about  45°  to  a  point 
near  the  central  hollow  shaft.  The  hollow  shaft,  separating 
chambers,  and  conveyer  tubes  are  rotated  together,  and 
the  solid  particles  which  separate  and  pass  into  the  conical 
portions  of  the  separators  arc  conveyed  to  discharge 
orifices  by  screw  conveyers  working  in  the  conveyer 
tubes.  The  liquid,  freed  from  solid  particles,  is  dis- 
charged from  the  inner  cylindrical  ends  of  the  separators. 

— H.  H. 

Centrifugally  drying,  sifting  or  filtering  substances  ;   Method 

of  and  apparatus  for .     J.  Leigh,  Liverpool.     Eng. 

Pat,  4830,  Feb.  27,  1912. 

A  number  of  perforated  cylinders  are  mounted  around 
a  horizontal  axis  about  which  they  are  rotated.  A  spiral 
conveyer  is  mounted  on  a  shaft,  within  each  cylinder,  and 
is  rotated  about  its  own  axis  by  means  of  sprocket  wheels 
and  chains  driven  from  the  central  axis.  The  materials 
to  be  separated  are  fed  into  the  cylinders  at  the  one  end 
and  caused  to  pass  through  by  the  conveyers.  The 
liquid  portion  passes  through  the  perforations  and  the 
solids  are  discharged  from  the  other  end. — W.  H.  C. 

Gases  ;    Method  of  and  apparatus  for  treating .     A.  N. 

Diehl,   Duquesne.   Pa.     U.S.   Pat.    1.045.003,  Nov.    19, 
1912. 

The  process  consists  in  subjecting  the  gas  to  the  action  of 
a  number  of  intermittent  sprays  of  liquid  projected  in  the 
direction  of  flow  of  the  gas.  The  streams  of  liquid  flowing 
to  the  various  spraying  nozzles  are  interrupted  in  succes- 
sion, so  that  pockets  of  gas  are  formed  between  the  various 
sprays,  and  a  thorough  commingling  of  gas  and  spraying 
liquid  thereby  effected. — H.  H. 

Evaporator.     G.   W.    Heisserman,  jun.,   Philadelphia.   Pa. 
U.S.  Pat.  1,045,023,  Nov.  19,  1912. 

An  evaporator  is  formed  with  outer  and  inner  cylindrical 
casings  through  which  pass  longitudinal  pipes  for  low- 
and  high-pressure  steam  respectively.  In  a  modified  form 
a  third  casing  of  semi-annular  shape  is  mounted  between 
the  outer  and  inner  casings  and  the  steam  is  passed  succes- 
sively through  pipes  running  through  all  the  three  casings. 

— H.  H. 

Agglomeration  of  powdered  materials  such  as  fine  ores,  dust 
from  gas,  and  all  kinds  of  powdery  waste.  A.  Kroll. 
Fr.  Pat,  444,979,  May  21,  1912.  Under  Int.  Conv.. 
May  22,  1911. 

The  material  together  with  chlorides,  silicates,  carbonates, 
sulphates  or  other  fluxes  is  fused  in  a  cupola  furnace.  The 
lower  part  of  the  furnace  is  heated  by  solid,  bquid  or 
gaseous  fuel.  The  materials  to  be  treated  are  fed  into 
the  upper  end  of  the  furnace  through  an  inclined  rotating 
tube  in  which  a  preliminary  heating  is  effected. — A.  T.  L. 


Drying  apparatus  ;    Vacuum 


E.  C.  A.  Fleurent.  A. 


Ravautte,  and  Soe.  Anon,  des  Etabl.  Egrot,  Paris. 
Eng.  Pat.  721.  Jan.  9.  1912.  Under  Int.  Conv..  April  11. 
1911. 

SEEFr.  Pat.  428.374  of  1911  ;  this. I..  1911.  1 147.— T.  F.  B. 

Desiccating   fluid  substances;     Methods   of .     W.    B. 

McLaughlin,  Brooklyn.  U.S.A.  Eng.  Pat.  SO  IS.  April  3. 
1912.     Under  Int.  Conv.,  April  3.  1911. 

See  Fr.  Pat.  441,742  of  1912  ;  this  .!..  1912.  947.— T.  P.  B. 

Filtering    apparatus.     J.     M.    Neil,    Toronto.      U.S.     Pat. 
1,045.095.  Nov.    19,    1912. 

i    See  Eng.  Pat.  14,388  of  1912;  this  J.,  1912.  11(39.—  T.  F.  B. 

Absorption  of  dilute  gases  by  liquids  :   Apparatus  for . 

I.  Moscicki.  Fribourg,  Switzerland.  U.S.  Pat.  1.040.212. 
Dec.  3,  1912. 

See  Eng.  Pat.  17.355  of  1911  ;  this  J.,  1912.  801.— T.  F.  B. 

Calcining  furnaces    and    the    like;     Nozzle  for .      G, 

Bierhals.  Berlin.     U.S.  Pat.  1.040. 720,  Dec.  10.  1912. 

See  Eng.  Pat.  2503  of  1912  ;  this  J..  1912.  761.— T.  F.  B. 
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WAXES. 

Coal    stacking    and    coal  firing.     H.    Kendrick.     J.    (las 
Lighting.    1912,   120,   740—751. 

An  abnormal  number  of  fires  have  broken  out  in  the  coal 
stores  of  gas  works  since  March  last,  and  a  number  of 
possible  causes  are  suggested.  Among  these  are  the  high 
atmospheric  temperature  in  April  and  May,  when  stocks 
were  being  replenished  after  the  coal  strike  ;  dampness 
of  the  pits  after  the  stoppage  ;  insufficient  cleaning  of  the 
coal  during  the  period  immediately  following  the  resump- 
tion of  work  at  the  mines;  the  stacking  of  freshly -mined 
coal,  which  absorbs  oxygen  more  readily.  It  is  found  that 
the  temperature  of  coal  as  received  exceeds  atmospheric 
temperature  by  2°  to  12°  F.  (1°— 7°  (\)  in  summer,  and 
4°  to  20°  F.  (2°— 11°  C.  )  in  winter.  If  stacked  rapidly 
by  conveyors,  cooling  is  very  slow,  and  the  conditions  are 
favourable  for  the  absorption  of  oxygen  with  further 
rise  of  temperature.  Slack  coal  is  more  liable  to  become 
overheated  than  is  screened  coal,  and  when  unscreened 
coal  is  stacked  from  conveyors,  the  slack  accumulating 
at  the  top  of  each  heap  is  specially  liable  to  heat  up. 
Coal  is  stacked  in  heaps  up  to  30  ft.  in  height  in  gas-works, 
although  coal-owners  stack  small  coal  in  heaps  not  higher 
than  15  ft.  The  author  does  not  recommend  ventilation 
of  the  stacks  as  a  preventive.  The  following  suggestions 
are  made  for  the  prevention  and  treatment  of  fires.  Coal 
from  different  seams  should  be  stacked  in  separate  heaps  ; 
different  kinds  of  coal  should  be  stacked  separately;  tine 
slacks  should  not  be  stacked  and  damp  coals  should  not  be 
stacked  under  cover;  surface  ventilation  only  should  be 
used;  lumps  or  "nuts"  and  fine  should  be  mixed 
thoroughly  together  ;  small  heaps  are  less  dangerous  than 
large  ones  ;  the  piles  should  not  be  higher  than  20  feet  in 
the  open  or  16  feet  under  cover  ;  external  sources  of  heat 
and  leaking  roofs,  gutters  or  pipes  should  be  avoided  ;  the 
temperatures  of  coals  as  received  and  in  stock  should  be 
recorded,  and  when  it  rises  to  90°  or  100°  F.  (32°— 38 
the  top  layers  should  be  removed,  ami  the  pile  watched 
carefully  :*  in  case  of  overheating,  the  pile  should  net  be 
disturbed  by  pushing  in  bars,  etc.  ;  ammoniaca]  liquor 
should  be  used  instead  of  water  for  quenching,  and  the 
heated  coal  should  be  removed  as  Boon  a-  possible.  (See 
also  this  J.,   1909,  759;    1912,   112.)— A.  T.  L 


Evaporating  and  concentrating  fluids  ;   Piocess  for and 

apparatus  therefor.     D.  M.  Neuberger,  New  York.     Eng. 
Pat.  5872,  March  8.  1911. 

HKEFr.  Fat.  427.077  of  1911  ithis.T:,  1911.  1101;—  T.  F;  B.        storag 


Coal ;  Testing  tin  liability  to  spontaneous  ignition  of . 

M.  Dennstedt  and  L  Schaper.      /.  angew.  Chem.,  1912. 
25,  2625—  2029. 


Thk  danger  of  spontaneous  ignition  during  transporl  and 
Storage  varies  with  different   kinds  of  coal.      To  »«-i    this 
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piopefty,  the  eon!  i>  ground  to  pass  through  a  sieye  ol 
standard  neeh,  moistened,  drained  and   packed  with  a 
thermometer  in  an  ignition  chamber;   the  whole  is  heated 
oil  bath  to  aboul  100"  C,  and  a  ourrent  of 
■II  dioxide  is  passed  through  until  the  coal  is  dry. 
The  temperature  <>f  the  bath  is  then  adjusted  until  the 
thermometer  inside  the  ignition  tube  indicates  a  specified 
ti.il  temperature,"  and  a  strong  current  of  oxygen  is 
substituted    for   the   carbon   dioxide     The    temperature 
>'f  the  thermometer  in  the  ooal  rises  and  the  temperature 
i«f  the  bath  is  rai-  <l  to  keep  pace  with  it.  until  the  reaction 
that  the  ooal  catches  fire.     The  lowest 
initial  temperature"  starting  from  which,  under  these 
•h<'  coal  ignites  in  one  hour,  is  taken  as  a 
me*.-ur.-  of  the  danger  of  spontaneous  ignition.     If  the 
i  not  ignite  within  an  hour  with  an  initial  tempera- 
ture "f  t."><'  C.  it  may  be  regarded  as  practically  Bafeeven 
under  dangerous  conditions.     The  development   of  heat 
by  th,-  absorption  of  oxygen  leading  ultimately  to  Bpon- 
ignition  i-  largely  due  to  the  reaction  with  un- 
1  hydrocarbons,  )>nt  the  tendenoy  to  spontaneous 
•■■■n  i-  not  necessarily  proportional  to  the  iodine  value 
of  th,-  coaL     In  the  absence  of  suitable  testing  apparatus, 
*  n  «ii  may  1«-  gained  by  a  determination  of  the 
moisture  in  the  sir-dried  coal  by  drying  in  a  current  of 
hydrogen  at   1  < h •    ( '..  also  by  a  determination  of  the  re- 
rption  of  moisture  by  coal  so  dried  on  exposure  in 
a    ve*s<-l    errn taming    moist     filter-paper.     Further,    the 
n  in  the  coal  found  by  analysis  also 
tion  of  the  danger  of  self-ignition.     These 
ire  illustrated  by  the  figures  in  the  following 


up.  Heme  naphthalene  is  only  suitable  in  eases  where 
stoppages  of  any  substantial  duration,  are  infrequent. 
Naphthalene  has  been  chosen  for  fuel  for  locomotives  on 

the  'Trans  Siberian  Railway,  where  watci  containing  less 
than  .">  per  cent,  of  salts  cannot  be  obtained.  The  available 
annual  supply  of  naphthalene  is  given  as  follows  : — France. 
14.000  tons;'  Germany.  175,000  tons;  England.  126,000 
tons;  and  Belgium  12,000  tons.  Carburettors  for  naph- 
thalene are  of  two  principal  kinds  ;  («)  using  naphthalene 
dissolved  in  a  liquid  fuel ;  and  (6)  using  naphthalene  melted 
either  by  the  heal  of  the  exhaust  gaxs.  or  of  the  engine 
cooling  water.  In  type  (a)  the  solid  naphthalene  is 
carried  in  a  cage  which  can  be  dipped  into  a  reservoir  of 
benzene,  alcohol,  petrol,  etc.,  the  liquid  being  heated  by 
the  engine  cooling  water  or  by  the  exhaust  gases.  In 
type  (/))  the  liquid  may  issue  from  a  spraying  nozzle,  or  the 
air  may  be  bubbled  through  the  liquid,  or  the  liquid  may 
drop  on  to  a  heated  surface  in  the  air  pipe.  A  single-cylinder 
engine  of  diameter  140  mm.  and  stroke  200  mm.,  fitted 
with  a  Bruneau  carburettor  (Fr.  Pat.  411,565  of  1910) 
used  0-342  kilo,  of  naphthalene  per  h. p. -hour  at  full  load, 
and  0-495  kilo,  at  half  load,  the  fuel  costing  9  fr.  per  100 
kilos.  (=  about  £3  13s.  per  ton).  Analysis  of  the  exhaust 
gases  gave  008  per  cent,  of  carbon  monoxide,  and  nitrogen 
equivalent  to  1-065  times  the  air  required  theoretically 
for  complete  combustion.  A  two-cylinder  engine  with 
cylinders  88  x  140  mm.,  fitted  with  the  Noel  carburettor 
(Fr.  Pat.  413,792  of  1910).  used  0-340  kilo,  of  naphthalene 
per  h.p.  hour  at  full  load,  0460  kilo,  at  half  load,  and 
0-6C8  kilo,  at  one-quarter  load,  the  fuel  costing  7  fr. 
per  100  kilos.  (=^  about  £2  17s.  per  ton).— A.  T.  L. 
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Kambara  earth,  A  decolourising  material  for  mineral  oils, 
etc.  K.  Kobayashi.  J.  Ind.  Eng.  ('hem.,  1912,  4, 
891—893. 

Kambaka  earth  is  found  chiefly  in  the  province  of  Echigo, 
but  occurs  also  in  Fukushima  and  Ishikawa,  Japan  ; 
the  production  has  greatly  increased  in  the  last  three 
years.  The  earth,  which  is  of  the  type  of  fullers'  earth 
or  Florida  earth,  is  usually  of  a  white  or  yellowish  colour, 
sometimes  bluish  and  sometimes  greenish.  It  is  more 
efficient  than  fullers'  earth  as  a  decolourising  agent. 
It  appears  to  be  composed  chiefly  of  aluminium  silicate 
and  hydrates  of  silica,  the  proportion  of  the  latter  (extracted 
by  boiling  for  5  hours  with  caustic  soda  solution  of  sp.  gr. 
1-115)  being  29*35,  24"54.  and  18-03  per  cent,  respectively 
in  three  samples,  as  compared  with  24-72  per  cent,  in  a 
sample  of  fullers'  earth.  The  decolourising  power  of  the 
earth  is  increased  by  heating  it  to  100°— 150°  C.  The 
earth  is  weakly  acidic  in  character  and  decolourises  an 
alcoholic  solution  of  guaiacum  resin,  a  solution  of  aniline 
sulphate,  and  solutions  of  various  basic  dyestuffs.  becoming 
coloured  itself  in  the  process.  The  decolourising  action 
of  the  earth  appears  to  depend  upon  both  its  chemical 
and  physical  properties,  and  the  following  tests  should 
be  applied  :  acidity,  fineness,  determination  of  hydrates 
of  silica,  loss  of  weight  on  ignition,  action  on  guaiacum 
resin  solution,  and  decolourising  action  on  standard  oils. 
The  earth  decolourises  crude  petroleum  and  absorbs 
■t  mated  hydrocarbons  therefrom,  and  is  useful  for  the 

purification  of  animal  and  vegetable  oils.     It  also  promisee 

to  be  of  use  for  the  removal  of  impurities  from  methyl 
alcohol  and  acetone  from  wood  distillation  and  for  the 
separation  of  tar  from  pyroligneous  acid. — A.  S. 

I'VI'KNTS. 

Watt  *  clarifying  apparatus  for  use  in,  coal  washing  and  lik> 
operations.     W.     Reid,     Hamilton,     N.H.     Eng.     Pat. 

5183.   March    I,    I  <)|  2. 
Tin.     ettling    tank    is   divided    into    three   compartments, 
which    are    in    communication    with    each    other    near    the 

bottom.  The  water  carrying  finely  divided  coal  in  sus- 
pension, enters  a  launder  in  the  first  compartment,  over 
the  edge  of  which  it  flows  in  a  gentle  Btream,  so  thai  the 

water   in    the    tank    i-    not    disturbed   to   any   great    extent. 

The  ooal  ettlei  to  thi  bottom  and  is  removed  by  a  scraper 
oonveyoi  and  elevator  and  the  partially  clarified  water  is 
discharged  bj  ■<  Boating  launder"  in  the  third  com- 
partment. The  "floating  laundei  is  provided  with  a 
skimming    device    to    pn  venl    any  scum  entering.      A 
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floating  box  or  tank  in  the  centre  compartment  is  so 
weighted  that  it  slowly  sinks  and  becomes  filled,  through 
valves  in  the  bottom,  with  clear  water,  which  is  discharged 
through  a  flexible  pipe. — W.  H.  C. 

Coke   ovens  ;    Process  for  rendering   inoffensive  the   gates 

which   escape   when   charging .     Soc.    Anon.    Burk- 

heiser-Eloy.     Fr.  Pat.  444,927.  June  13,  1912.     Under 
Int.  Conv.,  June  24,  1911. 

In  order  to  prevent  the  escape  of  gases  into  the  retort- 
house  during  recharging,  an  auxiliary  main  is  run  parallel 
to  the  hydraulic  main,  and  the  retort  to  be  charged  is 
connected  with  this  auxiliary  main  so  that  the  gases  are 
led  away  to  the  chimney.  A  portable  connection  is 
provided  for  this  purpose.  The  ascension  pipe  from  each 
retort  can  be  shut  off  from  the  hydraulic  main  by  a  valve. 
The  top  end  of  the  ascension  pipe  is  normally  closed  by  a 
hinged  cover-plate,  and  there  are  similar  hinged  cover- 
plates  on  the  auxiliary  main  adjacent  to  each  ascension 
pipe.  The  portable  connection  fits  on  to  the  end  of  the 
ascension  pipe  when  the  cover-plate  has  been  lifted,  and 
it  also  carries  a  dip-pipe  which  enters  the  opening  in  the 
auxiliary   main  and   forms   a   hydraulic   seal. — A.  T.  L. 


Coke  ovens  ;  Regenerative 


-.  Soc.  Anon.  Burkheiser- 
Eloy.  Fr.  Pats.  445,906,  445.907,  and  445,908.  July  9, 
1912.     Under  Int.  Conv...  July  11,  1911. 

(1)  The  regenerators  are  divided  into  sections  so  that 
there  is  one  regenerator  at  each  side  of  the  oven  for  every 
combustion  chamber,  and  the  air  for  each  combustion 
chamber  passes  through  a  separate  regenerator  with  suitable 
dampers.  In  this  way  the  air  supply  can  be  controlled 
so  as  to  be  quite  uniform  throughout  the  length  of  the 
oven.  Fr.  Pat,  351,962  of  1905  (this  J.,  1905,  884)  and 
Ger.  Pat.  233,363  of  1908  are  referred  to.  (2)  See  Eng. 
Pat.  16,226  of  1912  :  this  J..  1912.  864.  (3)  See  Eng.  Pat, 
16.225  of   1912  ;    this  J.,  1912,   1071.— A.  T.  L. 

Gas  producers.     The  Dowson  and  Mason  Gas  Plant  Co. 
Ltd..  Manchester,  and  J.  W.  B.  Stokes,  Glasgow.     Eng. 
Pat.   14,893,  June  26,   1912. 

A  central  hollow  shaft,  supported  by  the  rotatable  water- 
luted  cover  of  the  fuel-charging  hopper,  depends  vertically 
downward  through  the  hopper  into  the  fuel  in  the  pro- 
ducer. At  the  lower  end,  the  shaft  branches  out  and 
forms  a  number  of  pokers,  which  extend  into  the  fuel. 
The  shaft  and  pokers  are  formed  of  two  D-shaped  tidies, 
having  their  flat  sides  adjacent,  The  shaft  and  pokers 
are  cooled  by  water  circulating  through  them,  and  are 
rotated  by  suitable  mechanism. — W.  H.  C. 

Purifying   or   desulphurising   hydrocarbon   gases ;     Process 

and    apparatus   for ,     J.    A'H.    Fearon,    London. 

Eng.  Pat.  23,447,  Oct.  24,   1911. 

The  hydrocarbon  vapours  contaminated  with  sulphur 
compounds  are  mixed  with  hydrogen,  prepared  by  the 
action  of  steam  on  heated  iron,  and  with  oxides  of  nitrogen 
prepared  by  heating  ammonium  nitrate  or  other  suitable 
nitrate.  The  mixing  takes  place  in  a  vessel  heated  to 
between  500°  and  700°  F.  (260°— 371°  C).  The  sulphur 
in  the  hydrocarbon  vapours  is  said  to  be  converted  into 
hydrogen  sulphide,  and  to  be  in  part  oxidised  by  the 
nitrogen  oxides  into  sulphuric  acid,  which  combines 
with  ammonia  and  is  partly  eliminated  by  passing  the 
vapours  through  ferric  oxide.  The  hydrocarbon  vapours 
are  condenser!  in  scrubbers  or  towers  and  any  ammonia 
still  remaining,  is  passed  into  a  vessel  containing  sulphuric 
acid,  by  which  it  is  absorbed.  The  hydrocarbon  liquids 
obtained  arc  said  to  be  free  from  sulphur  compounds. 

— W.  H.  ('. 


<las<s  ;   Recovery  of  by -products  contained  in- 


-.     Dr.  C. 
Otto  und  Co.,  G.  in.  b.  H.      Fr.  Pat,  445,402,  June  25, 

1912.     Under  Int.  Conv.,  July   10.   1911. 

The  crude  hot  gases  arc  passed  lirst  through  a  cooling 
tower,  then  through  a  scrubbing  tower,  a  separating 
chamber  for  the  removal  of  water  carried  in  suspension 

by  the  current  of  gas,  a  saturafor  containing  acid  liquor 


for  the  removal  of  free  ammonia,  and  finally  a  cooling 
tower.  The  liquor  condensed  in  the  first  cooling  tower 
collects  in  a  tank,  is  freed  from  tar  by  decanting,  and  is 
passed  through  a  cooler.  This  liquor  then  forms  the 
cooling  agent  for  the  first  cooling  tower,  and  after  being 
heated  in  its  passage  through  this  tower  it  is  caused  to  flow 
through  the  scrubbing  tower,  and  finally  back  to  the 
collecting  tank.  In  this  way,  the  gas  in  the  scrubbers 
takes  up  the  greater  part  of  the  condensed  water,  and  the 
quantity  of  liquor  to  be  dealt  with  is  small. — A.  T.  L. 

Solidification  of  hydrocarbon  oils  ;    Process  mid  apparatus 

for  the .     J.  T.  Armstrong,  London,  and  J.  Mordan, 

Hughenden.  Bucks.     Eng.  Pat.  21 .059,  Sept.  23,  1911. 

The  hydrocarbon  oil  is  caused  to  flow  in  a  shallow  stream 
down  an  inclined  plane,  and  is  sprinkled  with  a  suitable 
liquid  binder,  such  as  a  solution  of  <due.  so  that  the 
particles  of  oil  become  enveloped  in  a  film  of  the  binder. 
The  mixture  is  then  sprayed  in  succession  with  finely 
divided  particles  of  coal  and  a  hardening  agent,  which 
may  be  a  solution  of  iron  sulphate,  after  which  it  is  dis- 
charged, either  with  or  without  being  passed  through 
a  mixer,  into  a  vessel  where  the  solidification  is  completed 
by  drying  or  cooling.  An  alternative  method  of  mixing 
the  hydrocarbon  oil,  the  binder,  the  finely-divided  coal 
and  the  hardening  agent  is  claimed,  in  which  they  arc 
severally  discharged  from  atomising  jets,  in  such  a  manner 
that  the  jets  of  material  converge  and  intermingle  before 
entering  the  mixer. — W.  H.  C. 

Geresin  and  the  like  from  residues  of  mineral  oil ;    Process 

of  obtaining .     J.    Mijs,    Bussum,    Holland.     Eng. 

Pat.  10,256,  April  30,  1912. 

The  claim  is  for  the  use  of  toluene  as  a  solvent. — W.  H.  C. 

Separation  of  sulphur  from  hydrogen   sulphide  and  gast  9 
containing  the  same.         Eng.  Pat.  25,454.    See  VII. 

Recovery  and  manufacture  of  ammonia.     Fr.  Pat.  445.556. 

See  VII. 
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Wood  ;    Distillation  of  resinous 


with  saturated  steam. 


L.  F.   Hawley  and  R.  C.  Palmer.     U.S.  Dept,  Agric, 
Forest  Service.     Bull.  109,  Aug.  26.  1912,  pp.  31. 

Distillation  of  the  wood  of  the  longleaf  pine  with  steam 
has  been  carried  out  in  America  since  1903,  where  the 
process  appears  to  have  been  introduced  for  the  purpose 
of  utilising  sawmill  waste  and  "  lightwood  "'  and  of 
producing  a  crude  oil  of  turpentine  free  from  the  products  "f 
decomposition  of  wood  and  rosin  which  arc  formed  during 
destructive  distillation.  Although  the  oil  of  turpentine 
produced  is  of  good  quality,  it  is  the  only  product  of  value, 
and  the  process  has  only  proved  successful  in  a  few 
instances,  not  more  than  15  plants  being  worked  in  1911. 
Experiments  were  undertaken  by  the  aut  hors  chiefly  wit  li  a 
view  to  determine  t  he  effect  of  :  ( 1 ).  the  size  of  china  of  wood  ; 
(2),  the  pressure  of  steam  ;  and  (3).  the  speed  of  dial  illation. 
on  the  yield  and  composition  of  the  oil  obtained  and  also 
on  the  efficiency  of  the  process  as  measured  by  the  steam 
consumed.  The  experimental  distillation-  wen  made 
in  a  cylindrical  copper  still  (15  in.  in  diameter  and  about 
36  in!  in  height)  capable  of  being  worked  at  pressures  up 
to  70  lb.  per  sq.  in.  The  samples  of  wood  used  were 
sawn  from  a  log  of  longleaf  pine,  special  care  being  taken  to 
ensure  uniformity  of  sample.  The  following  are  the 
principal  conclusions  arrived  at.  Distillation  at  atmo- 
spheric pressure  is  not  sufficient  to  effect  complete  removal 
o'f  oil  even  from  such  finely-divided  material  aa  Bawd 
hut  distillation  at  40  lb.  per  sq.  in.  will  do  ->>.  Chips 
larger  than  1  in.  (with  the  grain)  \  in.  -  fc  in.  could  not 
be  complete!}  distilled  even  at  7<>  lb.  per  sq.  in.,  but  it 
eemed  probable  from  the  experimental  results  tb  if  80  to 
85  per  cent,  of  the  oil  could  be  obtained  from  ohipe  aa  large 
as  2  in.  x  4  in.  >'  1  in.  at  that  pressure.     Increased  speed 
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«>f  distillation  beyond  certain  limits  resulted  in  decreased 

yield    and    efficiency,     No    verj     marked    differences    in 

composition  were  found  t »>  <.•  xi-t  in  oils  distilled  at  different 

preasarea,    proTided    tin-    distillation    was    not    stopped 

before  the  oil  was  completely  removed  from  the  wood,  bul 

dipentene  (identified  by  its  tetrahromide,  m.  pt.   125° — 

mod  to  be  more  abundant  in  oils  distilled  at 

hivrh  pressures,  ami  snob  oils  also  showed  indioations  of 

contamination  with  products  of  decomposition  of  rosin.     A 

certain  amount    of  fractionation  took    place  during  the 

distillation  of  finely-divided  wood  -<uc!>  as  Bawdusl  :    the 

oil  of  turpentine  passed  over  first,  while  tin'  last  distillates 

lasted  "f  almost  purr  pine  oil;    when,  however,  large 

chi]  1  were  distilled,  very  little  fractionation  took 

adicating   'hat    fresh   supplies   of   oil   came   into 

with  the  steam  throughout  the  distillation.     The 

tabulated  re-ult-  of  these  experiments  serve  to  indicate  the 

most  economical  methods  of  working  the  process  under 

en  conditions,  which  are  governed  by  such  factors 

he  kind  >>f  wood     whether  sawdust  or  chips — by  the 

ulable  steam  Bupply,  and  also  by 

the  value  of  the  products.      Although  many  of  the  plants 

:    working,  the  authors  consider  that 

the    prove--,    i-    a    promising    one.    especially    where    some 

•h<>d  of  utilising  the  steamed  chips,  such  as  extraction 

K  rosin  by  solvents,  can  !«•  employed. — R.  G.  P. 

'/,      .1  decolourising  material  for  mineral  oils, 
Kobayashi.     Set   II  \. 

I'm  km. 

■   arc  lamps.     The   British  Thomson- Houston 

Ltd.,     London.     From     General     Electric    Co., 

N     rYork.     Eng.  Pat.  27,620,  Deo.  8, 1911. 

l\  order  to  avoid  the  Bickering  of  the  arc,  which  occurs 

»h«-n  < •'•  of  titanium  or  titanium  carbide  are  used. 

i  »  h i •  h  i-  attributed  to  the  non-conducting  slag  which 

i-  formed,  two  or  three  per  (cut.  of  copper  or  of  a  copper 

pound  an-  added  to  the  material  of  which  the  electrodes 

lot  used. — \V.  H.  C. 


III. -TAR  AND  TAR  PRODUCTS. 

iftriiH    '■  .  ,„   idroxide,   mid   its   us*    in 

j ckloraU  tolutions  active.     Efofm&nn.     Set  X.\. 

Pas  nrre. 

/.  ,    Process  for  <!•<   removal  ">"/  recovery 

—  ]'  ontaining    '/<      "inn.     S.    R. 

Ilhr..  a  ■   •  dam,  and  The  Gas  Lighting  Improve- 

,  Ltd.,  London.  kt.  16,777,  July  5, 1912. 

rbon   bisulphide  from   Liquids  or 

ible  with    and  insoluble  in  water, 

a    mixture  of  an   alkali   and   alcohol   i-   added,   and   the 

alkali  formed    i-    washed    out,    together    with 

•  t_'   the    washing    water- 
•HI                           m  bisulphide  i-  leparated,  and  the 

•  be  re  lidne.    The  pro 
pplii  d  to  thi  ition   of 

carbon  bisulphide  from  benzol      I    I'.  B. 


IV.     COLOURING    MATTERS    AND  DYES. 

I'    Kri<  dUnd<  i   and  s.  Kiel. 
baainiki.     I'.-  r„   Ifl         I  3396. 

Thi  :  niiox-  .  el    dwurphide,    obtained    by 

■  'h     -ulphur    at 
Baurrvann  and   rromm.    Ber.,    IH!i7.  30,    III),   wa-   heated 
•nth  sodium  sulphide  and  'ion  product  treated  with 

ehU.r'«e»-t|e   .Kid.    wbei  d    of   t|,c    formula. 

•M  '  II    >  -    <    ll       CH.00.8.CHt.l  '".II. 

w*--  bit  m  id  »it|,  acetic 

anl«  ii  t.,<,k  pla- . 


and  thioglycoUic  acid  and  phcnylacctoxythiophen  were 
produced.  The  latter,  on  hydrolysis,  yielded  5-phenyl- 
3- hydroxy  thiophen  having  properties  analogous  to 
those  of  oxythionaphthene.  For  example,  on  oxidation 
with  potassium  ferrioyanide  in  alkaline  solution  it  was 
converted  into  bts-6-phenyl-2-thiophen-indigo, 

HO— CO    CO— CH 
C8H5-C    C  =  C       CC6Hr> 

Y    Y 

which  gave  with  alkaline  hydrosulphite  a  yellowish  vat, 
with  a  strong  greenish  yellow  fluorescence ;  the  dye  had 
only  a  very  slight  affinity  for  cotton.  5-Phenyl-2-thiophen- 
3-indole-indigo  (yellowish  hydrosulphite  vat  dyeing 
cotton  brown)  and  5-phenyl-2-thiophcn-2-indole-indigo 
were  also  prepared  from  the  phenylhydroxythiophen. — A.S. 

G alloc y a  nine,   Pyrogalline   and  Azurine  ;    Mcthylation   of 

.     F.   Kehrmann  and  A.   Beyer.     Ber.,    1912,  45, 

3338—3345. 

The  methyl  ester  of  Gallocyanine, 

(CH3)2N-C,H,<     >C6H(OH)(COX'H3).() 

XK  ' 

is  used  in  dyeing  under  the  name  of  "  Prune."  An  isomcride 
of  this  is  produced  by  treating  Gallocyanine  in  dilute 
caustic  soda  solution  with  dimethyl  sulphate  at  room 
temperature.  In  this  way  the  phenolic  hydroxyl  group 
is  methylated,  yielding  "  Iso-Prune,"  or  the  methyl  ether 
of  ( lallocyanine, 

(CH,)sN-C8H9^   ^)C0H(OCH3)(CO2U).<). 

This  when  crystallised  from  xylene  and  dried,  forms  a  dark 
blue  powder,  in.  pt.  203° — 204°  C,  giving  violet-red 
to  blue  solutions  in  organic  solvents.  Iso-Prune,  by  the 
further  action  of  methyl  alcohol  and  hydrochloric  acid, 
is  rendered  insoluble  in  alkalis  by  the  methylation  of  the 
carboxyl  group.  The  ether-ester  so  formed  melts  at 
197°  (.'.,  does  not  dye  on  metallic  mordants,  but  dyes 
tannined  cotton  a  violet  blue  shade.  Pyrogalline,  differing 
from  Gallocyanine  in  that  it  contains  no  carboxyl  group, 
when  treated  with  dimethyl  sulphate  yields  a  methyl  ether 
of  m.  pt.  199° — 200°  (-.,  dyeing  tannined  cotton  a  pure  blue 
shade.  In  the  same  way  Azurine,  differing  from  Gallocy- 
anine in  that  it  contains  no  phenolic  hydroxyl  group,  forms 
an  ester,  insoluble  in  alkalis,  of  m.  pt,  190°  G— G.  H.  F. 


hi jiln  in/1  8t  ri<  i ,'  Studies  in  tht 


-.  Pari  111 .  Diphenyl- 
diphthalamic  acids  and  pyronine  colouring  mailers  con- 
taming  the  diphenyl  group.  J.  ('.  Cain  and  ().  L.  Brady. 
Chem.  Soc.  Proa,  1912,  28,  285—286. 

DlFHTHALAMIC  acids  of  benzidine,  tolidinc,  and  dianisidinc 
are  produced  by  the  interaction  of  phthalic  anhydride 
and  the  diamine;  at  100°  C.  in  the  presence  of  nitrobenzene. 
They  condense  with  resorcinol  in  the  presence  of  zinc 
chloride   to   give   colouring  matters  of  the  formula  : 

( ',,11 ,-< :0-NHC9H3RC6H„R-NH-CO-CtfH , 
/\A/\  Y\/\/\ 

0:111    >,.  <'V\A>M 

0  <) 

(where  )\     ||,   CHi,  or  OCHg).    These  colouring  mattei 
.l-i)  obtained  by  heating  a  mixture  of  (i)  the  diamine, 

phthalic    anhydride,    and    resorcinol    with    zinc    chloride; 

iii),  fluorescein,  the  diamine,  and  i he  hydrochloride  of 
the  diamine;  and  (iii)the  diphthalimino-derivative  of  the 
diamine  with  resorcinol  and  zinc  chloride.  On  bromina- 
tion  they  yield  octabroroo-derivatives  which  can  also 
be  obtained  l>y  heating  eosin  with  the  diamine  and  the 
hydrochloride    of    the    diamine.     The    reaction    appears 

to  be    i   general  one,  at  it   takes  place  when  di-  and  tetra 
ehloiopht  halie    or    succinic    anhydrides    are    used    instead 

of  phthalic  anhydride,  and  when  diethyl-??)  aminophenol  is 
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substituted  for  resorcinol.  Condensation  takes  place  also 
with  quinol,  catechol,  and  pyrogallol,  but  in  these  cases 
the  colouring  matters  produced  are  brown,  and  probably 
have  a  constitution  different  from  the  above. 


Quinoline   Bed;    Constitution   of — — .     E.    Vongerichtcn 
and    W.    Homann.     Ber.,    1912,    45,    3446—3452. 

The  basic  compound  produced  by  the  oxidation  of 
Quinoline  Red  with  chromic  acid  (see  this  J.,  1910,  265) 
has  been  shown  by  further  research  to  be  a-a-quinolyl-iso- 
quinolyl-ketone.  It  is  formed  together  withbenzaldehyde 
according  to  the  following  equation  : — 

C2BH19N2Cl+20  =  C19H12N20,HCl+CrH-.CHO. 

On  fusion  with  caustic  potash,  it  yields  quinaldinic  acid 
and  isoquinoline.  Better  results  are  obtained  by  reacting 
upon  trie  methiodide  of  the  base  in  dilute  caustic  soda 
.solution  with  an  oxidising  agent,  when  quinaldinic 
acid  and  N-methyl-isoquinolone  are  produced.  Quino- 
line Red  is  formed  by  condensation  of  quinaldine 
and  isoquinoline  with  benzotrichloride,  and  the  authors 
find  that  the  quinaldine  cannot  be  replaced  by  lepidine 
or  any  other  methyl-quinoline,  and  as  the  benzaldehyde 
complex  is  present  in  the  dye,  together  with  the  residue  of 
a-a-quinolyl-isoquinolyl  ketone,  the  only  explanation  con- 
cordant with  these  experiments  is  that  Quinoline  Red  has 
the  following  constitution  : — 


!     I 


N  N 

\ch/|V: 

Cl 


In&amines. 


<V.H, 


F.  Ullmann  and  J.  Gnaedinger. 
45,  3437—3446. 


-G.  H.  F. 


Ber.,  1912.. 


By  blowing  air  through  an  alkaline  solution  of  m-phenyl- 
enediamine  and  p-aminophenol  hydrochloride,  a  product 
is  obtained  identical  with  that  obtained  by  Nietzki  (Ber., 
1895,  28,  2974)  by  the  oxidation  of  diaminohydroxy- 
diphenylamine  and  described  by  him  as  an  aminoindo- 
phenol.  Thereactions  of  this  substance,  however,  show  that 
it  is  not  an  indophcnol,  but  an  indamine  derivative  (com- 
pare this  J.,  1912,  978),  and  it  is  therefore  5-aminoquinone- 
imide-(l  )-p-hydroxyanil-(4).NH :  C6H.,(NH2) :  N.C6H4(OH); 
the  yield  is  70  per  cent,  of  the  theoretical  yield.  On 
reduction  with  hydrosulphite  the  indamine  yields  2-4-di- 
amino-4-hydroxydiphenylamine.  On  oxidation  with  air 
in  hot  ammoniacal  solution,  6-amino-3-hydroxj-phcnazine, 


(NH2)C6H 


N 


'\n 


^>C6H3(OH), 


is  formed,  the  yield  of  the  dyestuff  being  70  per  cent.,  as 
compared  with  the  50  per  cent,  yield  obtained  by  Nietzki 
(he.  cit.)  by  oxidation  of  an  ammoniacal  solution  of 
diaminohydroxydiphenylamine  with  manganese  dioxide. 
These  reactions  are  of  a  general  character.  For  example, 
a  mixture  of  ?«-toluylenediamine  and  /i-aminophenol  when 
oxidised  with  air  in  alkaline  solution,  gives  a  yield  of 
98  per  cent,  of  the  theoretical  quantity  of  2-methyl-5- 
aminoquinoneimide-(l)-;j-hvdroxyanil-(4).  The  latter  on 
reduction  with  hydrosulphite  gives  5-methyl-2.4-diamino- 
4'-hydroxydiphenylamine,  and  on  oxidation  with  air, 
7-methyl-6-amino-3-hydroxyphenazine.  2-Methj  1-5-am- 
inoquinoneimide-(l)-livdro\ycl)loroanil-(4)  (from  2-chloro- 
4-aminophenol  and  m-toluylenediamine),  3-chloro-5-amino- 
quinoneimide-(l  )-/>-hydroxy-anil-l  (from  1  -chloro-2.4- 
diamino-benzene  and  p-aminophenol),  2-chloro-5-amino- 
quinoneimide-(l)-p-chlorohydroxy-anil-(4)  (from  1-ohloro 
2.4-diaminobenzene  and  2-chloro-(4)-aminophenol),  and 
)J-hydroxynaphthoquinone-p-hydroxyanil(froni  a-naphthol 
and  p-aminophenol  and  from  potassium  1.2-naphtho 
quinone-4-sulphonate     and     p-aminophenol)     were     also 


prepared.  The  last-named,  when  condensed  with  o- 
phenylenediamine  in  alcoholic  solution,  yielded  hydroxv- 
anilidona  pht  hazine, 

(HO)CBH4.NH.Cl0H,/^(;nH4.  ^  g 

[Vat  dye-stuffs.]     Aromatic   nuclei;    Condensation   of 

by    mean*    of   aluminium    ehloridi .    with    diminution    of 
hydrogen.     R.  Scholl  and  C.  Seer.     Annalen,  1912.  394 
111 — 177.     (See  also  this  J.,  1911,  1204.) 

Individual  instances  of  the  catalytic  acceleration  by 
anhydrous  aluminium  chloride  of  the  pyrogenie  condensa- 
tion of  aromatic  nuclei  have  long  been  known,  bat  the 
authors  show  that  the  reaction  is  a  fairly  general  one 
with  certain  types  of  compounds.  For  example  when 
aromatic  ketones  are  heated  with  anhydrous  aluminium 
chloride  at  temperatures  between  80°  and  140°  C.  con- 
densation usually  takes  place,  especially  in  cases  where 
the  elimination  of  hydrogen  leads  to  the  formation  of 
new  rings.  When  a-naphthylphenyl  ketone  is  heated 
with  aluminium  chloride  at  140°  C.,  1-9-benzanthione 
(Ber.,  1911,  44,  1656)  is  obtained  in  good  vield  (76  per 
cent,  of  the  theoretical)  and  in  a  state  of  great  puritv  ■ 
hydrogen  is  evolved  only  to  a  small  extent,  most  of  that 
produced  acting  as  a  reducing  agent  on  the  reaction 
product ;  this  reducing  action  is  counteracted  in  many  cases 
by  atmospheric  oxidation  accelerated  by  the  aluminium 
chloride.  Under  similar  conditions,  «-naphthyl-o-,  m-.  and 
-p-tolylketones  yield  respectively  5-.  6-.  and  7-methyl-l-9- 
benzanthrones.  When  melted  with  alcoholic  potash 
(Bally,  this  J.,  1905,  192),  5-  and  6-methylbenzanthrones 
give  respectively  5-.V-  and  6.6'-dimethylviolanthrones, 
which  are  vat  dyestuffs  similar  to  Violanthrone  (Indan- 
threne  Dark  Blue  BO).  a-Naphthyl-p-diphenylketone 
when  heated  with  aluminium  chloride  gives  7  phenyl- 1.9- 
benzanthrone  ;  when  fused  with  alcoholic  potash,  this  is 
converted  into  a  blue  vat  dyestuff,  probably  7.7'-diphen\  1- 
violanthrone,  which  dyes  unmordanted  cotton  blue. 
a(l)-Naphthylphenylketone-2'-carboxylic  acid  (a-naph- 
thoyl-o-benzoic  acid)  on  heating  with  aluminium  chloride 
gives  1.2-benzanthraquinone  (naphthanthra(|uinone). 
2-Anthraquinonyl-a-naphthylketone  (from  anthraquinone- 
2-carboxylic  acid  chloride  ami  naphthalene  by  Friedel  and 
('raffs  reaction)  gives  6.7-phthaloyl-1.9-benzant  hrone, 
which  gives  a  dark  green  vat  with  alkaline  hydrosulphite. 
from  which  cotton  is  dyed  in  green  shades  changing  to 
yellow  on  exposure  to  the  air.  When  fused  with  alcoholic 
potash,  this  dyestuff  is  converted  into  a  dark  blue  vat 
dyestuff,  probably  6.7.6'.7'-diphthaloylviolanthrone.  Viol- 
anthrone (Indanthrene  Dark  Blue  BO)  can  be  obtained 
by  heating  4.4'-dibenzoyl-l.l'-dinaphthyl  with  aluminium 
chloride,  and  this  method  of  formation  confirms  the 
correctness  of  Bally's  views  as  to  its  constitution  (see  this 
J.,  1905,  192).— A.' S. 


Phthalcina  and  benzeins  of  orcinol ;    Ethers  mid  enters  of 
the .     F.  Kehrmann.     Ber.,  1912,  45,  3505—3514. 

The  preparation  and  properties  of  the  following  compounds 
are  described  :  a-orcinolphthaleln  methyl  ester,  dimethyl 
«-orcinolphlhalc'in  and  its  methyl  ester,  fi-oreinolphthalein 
and  its  methyl  ester,  dimethyl-^-orcinolphthalein  and  its 
methyl  est  e r.y-orcinolj iht  halein,  f9-orci nol I icnzei'n.}  -orcinol - 
benzein,  and  the  dimethyl  ether  of  /3-orcinolbcnzeVn. — A.  S. 


Benzelna  of  xyloquinols,     F.  Kehrmann  and  T.  K.  Stiller. 
Ber.,  1912,  45,  33-16    3349. 

<  ontimim;  this  work  (this  J.,  1910,  620)  on  the  con- 
densation of  the  three  isomeric  xyloquinols  with  benz- 
aldehyde, much  better  yields  are  now  obtainedfeby  otdng 
;>  mixture  of  the  quinol  together  with  its  corresponding 
quinone.     Thus   the    ortho-derivative    L'ives   a    yield    of 

7(1  per  cent ..  and  the  para-derh  at ive  one  of  26  per  cent,  of 
the  theoretical,  and  only  with  the  m-xyloquino]  is  an 
insufficient  yield  obtained  to  serve  for  an  analysis.  The 
preparation  and  properties  of  o-xyloquinol-benzelD  ohloride 
and  of  t  he  para-di  rivative  an-  desoribed.— G.  H.  F. 


16 


<  i     IV.— COLOURING  MATTERS  AND  DYES. 


[Jan.  15,  101;!. 


trie  analysis   [of  dye-stuffs].     \\ . 
Siegmund.     Monats,     Cham.,     1912,     88,1431      L445. 
B        •    Grandmougin  wad  Havas,  this  J.,  1912,  ld-4). 

Phi  author  ha-  applied  ■  solution  <>f  hydrosulphite  to  the 

nitro-.  ami  triphenylmethane  dyestuffs. 

The  solution  i-  made  by  adding  10  grms,  of  hydrosulphite, 

•   -     tone  and  85  0.0.  of  ammonia  solution  of  sp.  gr 

"'•I  t<>  ■  litre  of  water.     It  i-  preserved  in  a  large  vessel 

tr..in  which  a  burette  oan  be  filled  without  allowing  air  to 

r.     In  the  reservoir  the  solution  is  covered  \\  it  h  a  layer 

of  parathn  oil.  anil  in  the  burette  with  a  layer  of  toluene. 

The  titration  i-  oarried  out  in  a  Bask  in  an  atmosphere  of 

on  dioxide  which  is  carefully  freed  from  oxygen  by 

ing  through  a  wash-bottle  charged  with  a  solution  of 

sulphate   containing   ammonium    carbonate   and 

.It.     The     hydrosulphite     solution     must      he 

idardised  before  use  by  running  it  slowly  into  a  solution 

i  known  amount  of  ferrie  sulphate  and  a  little 

ammonium  t hiiey.inat.  .     The  title   is  found  to  diminish 

■lowly   with   time.     In   the   analysis   of   azo-   and   nitro- 

ookmrmg  matter-  a  solution  is  made  of  about  0'2  per  cent. 

ii.  and  .*>»>  e.e.  are  taken.     To  this  are  added 

-f    In  per  eent.  tartaric  acid  and   the  mixture  is 

urll  boiled  to  drive  out  dissolved  oxygen.     The  titration 

i  .  by  means  of  a  water-bath  and 

the  hydrosulphite  i-  slowly  run  in  till  the  colour  is  destroyed. 

K'T  th-    analysis  of  triphenylmethane  derivatives  (which 

olourlees  leuco-compounds),  25  c.c.  of  a 

solution  of  Roehelle  -alt  and  1  c.c.  of  dilute 

hydrochloric  acid  Ided  to  50  c.c.  of  solution  (about 

of  the  colouring  matter.    The  paper  contains 

the  results  obtained  with  various  pure  colouring  matters 

mmenial  origin.— W.  H.  1'. 

Tripkenylmctkam  >-, ,!,,,,,■  h<i*<  -.     E   Noelting  and  J.  Saas. 
Ch-m.-Zeit..    1912.   36,    1422. 

_■    triphenylmethane    dyestuffs    with    caustic 

•Ik'  okrared    solution   containing    the   ammonium 

ba«-   i-   obtained   at    first,    then    the   solution    gradually 

decolourised   and    the    colourless    carbinol-base 

sepal  I    in    many  .</..    with    Victoria    Blue, 

th-    strong!]   eoloured  imine-base  is  precipitated.     With 

ammonia  instead  of  caustic  alkali,  analogous  phenomena 

I.  hut  decolourisation  and  precipitation  take 

pW«    more  rapidly:    Victoria   Blue   B,  Xi<_dit    Mine  and 

some   other  dy<  ve   coloured   precipitates  of  the 

eorn->tKi!idin^    i  mine -bases,     hut     some    d  vest  tiffs.    e.g., 

I  Violet.  Ethyl  Violet.  Naphtho  Mine,  and 

MaU<  h  •  Id  colourless  precipitates  not   of  the 

••    hut     of    the  ponding    amine-base, 

NH,  re  crystalline  and  can   be 

ly   purified  :     Me  Ke   m  dilute  acids,   forming 

from  which  on  heating,  ammonia  is 

I   with  formation  of  the  coloured  sail  of  the  dyestuff 

ba-  Ml    I     II  : .  <    Ml       2HC1 

mi  '  n;  '    'ii,:  rm.ua  \  xn,n. 

the  imine  base  and    this    by 

nvcrted  into  the 

*-'       Ii  found  poesible  to  obtain  amine. 

ba**-*  from   '.  Bliu    B  and   Nuzhl    Blue.     (See  also 

1912,   II 

i      <ii,il    Us    use    in 
Bofmann.     Set   \\. 

1'* 

eparing 


kniliniebr.  <.<r.  Pat.  262,916,  Sept.  8,  1910. 

I  Hiih  i  acidylaminc- 

iu 

immonium  nulphate,   the 

'      ■    olive  " 

paring   a  red      . 

mid  Brfinii 

T.    1911. 

•■i   from  acid   batii 

tamed  hv  combining  the 


tetrazo  compound  of  4.4'-diamino-2.2/-dimethyldiphenyl- 
methane  with  two  mols.  of    1.5-naphtholsurphonic  acid. 

— T.  F.  B. 

Condensation  products  of  the  anthraquinone  scries  containing 
nitrogen;      Process    for    preparing    .     Farbwerke 

vorm.  Meistcr,  Lucius,  und  Briining.  Ger.  Pat.  253,238, 
Nov.  1.").  1910.  Addition  to  Ger.  Pat.  246,085.  Sept. 
30,    1910  (see  this  J..  1912,  529). 

/3-DlAZO  wthkaquinone  is  treated  with  ammonia. — 'J'.F.B. 

I  'at  dyt  stuffs  of  the  anthraquinone  series  containing  sulphur  ; 

Process  for  preparing .     Farbwerke  vorm.  Meister, 

Lucius,  und  Briining.    Ger.  Pat.  253,507,  Dec.  20,- 1908. 
Addition  to  Ger.  Pat.  249,225,  Nov.  11,  1908  (sec  this 
•  I..  1912,  766). 

Dyestuffs  which  produce  faster  dyeings  than  those 
described  in  the  principal  patent,  are  obtained  by  heating 
salts  of  anthraquinonyl-mcreaptans  with  perchloro- 
ethylene  or  penta-  or  tetrachloroethane  in  presence  of  a 
substance  which  will  combine  with  acid. — T.  F.  B. 

Vat  dyestuffs  of  the  anthraquinone  series  containing  nitrogen  ; 

Process  for  preparing  .     Farbwerke  vorm.  Meister, 

Lucius,  und  Briining.     Ger.  Pat.  253,714,  June  1,  1911. 

Aminoanthkaqtjinones  are  condensed  with  halogen- 
substituted,  oxidised  thioxanthone  derivatives  of  the  type, 

,S'U 


T  1 


CO 

or  their  analogues  or  substitution  products.  The  products 
may  be  used  as  vat  dyestuffs. — T.  F.  B. 

.1  nthraquinone  derivatives  containing  sulphur  and  nitrogen  ; 

Process    for    preparing    .     Farbenfabr.     vorm.     F. 

Bayer  und  Co.     Ger.  Pat,  253,089,  Sept,  15,  1911. 

o-Aminoanthraquinone-mekcaptans  are  condensed  with 
ketones  by  aid  of  acid  condensing  agents.  The  products 
are   probobly  anthraquinone-thiazolines. — T.  F.  B. 


Sulphide  dyestuffs  ;    Process  for  preparing 


-.  Far  ben - 
fal.r.  vorm.  F.  Bayer  und  Co.  Ger.  Pat.  253.239, 
Jan.  21,  1912. 

Nitko-  or  ammo-derivatives  of  phthaloperinonc  are  melted 
with  sulphur  and  alkali  sulphides  in  presence  of  copper 
or  copper  compounds.  The  products  dye  cotton  fast,  rich 
brown  and  claret,  shades.  When  the  nitro-phthalopcri- 
nones  are  heated  with  sulphur  and  alkali  sulphides  alone, 
feebly  coloured  products  of  no  tinctorial  value  are  obtained. 

— T.  F.  B. 

Indanlhrene   and   its   derivatives;     Process  for   converting 

into  a  form  suitable  for  their  use  as  pigment  colours. 

Farbenfabr.  vorm.  F.  Bayer  und  Co.     Ger.  Pat.  253,240, 
June  2,   1911. 

Tin-;  hydro-compounds  of  indanthrene  or  its  derivatives. 

prepared  by  reduction  by  means  of  carbohydrates  and 
alkalis,   are   treated    with   phenols. — T.  F.  B. 

Anthraquinont  acridones ;     Process'  for    separating    , 

and  Jot  freeing  them  from  by-products.     Badische  Auilin 
und  Soda    Pabrik.     Ger.   Pat.  253,090.  Nov.  7,  1911. 

Antiikaoi  iMiNK-AciujioNK.s  may  be  separated  from  one 
anothei    or    from    impurities    by    converting    them    into 

and  eparating  these  by  taking  advantage  of  the 
differences  of  solubility.  The  process  is  particularly 
applicable  to  the  production  of  pure  substitution  prod 

ii  dog  ii  derivatives)  of  anthraquinone-acridones. 

— T.  V.  B. 


Indigo  and  Us  derivatives;    Process  for  preparing  • 

Badisoh    Anilm  und  Soda    Pabrik.     Ger.   Pat.  253.50s, 
l  •  b.   1.   1912. 

Ii.owi,,    indoxyloarboxylic    acid,    or    their   derivatives 
are    oxidised    to    the    roi  i  esponding    indigo    by    means   of 
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quinones  or  their  derivatives.  It  is  stated  that  the  pro- 
ducts are  obtained  in  a  purer  condition  than  when  air  is 
used  for  the  oxidation,  and  that  they  are  in  a  finely-divided 
state,  especially  suitable  for  use  in  the  vat. — T.  F.  B. 

Indigo  and  other  indiyoid  dyestujfs  in  a  finely-divided  state  ; 

Process  for  preparing .     Badische  Anilin  und  Soda 

Fabrik.     Ger.  Pat.  253,509,  Feb.  4,  1912. 

The  leuco  compounds  of  indigo  or  other  indigoid  dyestuffs 
are  treated  in  alkaline  solution  with  organic  oxidising 
agents,  such  as  quinones  of  the  benzene,  naphthalene, 
anthracene,  or  phenanthrene  series,  or  aromatic  nitro- 
compounds.— T.  F.  B. 

Vat  dyes  of  the  anthracene  series  ;    Manufacture  of . 

A.  G.  Bloxam,  London.  From  Chem.  Fabr.  Griesheim- 
Elektron,  Frankfort -on-Maine,  Germany.  Eng.  Pat. 
13,612,  June  10,  1912. 

See  Fr.  Pat.  444,819  of  1912  ;  this  J.,  1912,  1073.— T.  F.  B. 

Azo  dyestujf.  K.  Sehirmacher,  Assignor  to  Farbwerke 
vorm.  Meister.  Lucius,  und  Bruning.  Hochst  on  Maine, 
Germany.     U.S.  Pat,   1,045,190,  Nov.  26,  1912. 

See  Fr.  Pat.  441,044  of  1912  ;  this  J.,  1912,  809.— T.  F.  B. 
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Cotton  ;    Determination  of  the  degree  of  bleaching  of  - 


C.   Piest.     Z.  angew.   Chem.,   1912,  25,   2518—2522. 

On  a  series  of  typical  nitrating  cottons,  both  normal  and 
chemically  modified,  the  author  has  carried  out  a  com- 
parative investigation  of  the  principal  analytical  methods 
for  the  estimation  of  the  chemical  condition.     The  "  wood- 
gum  value  "  represents  the  matter  soluble  in  5  per  cent, 
sodium  hydroxide  solution  on  long  standing  in  the  cold. 
It  is  a  complex  function  comprising  small  quantities  of 
fatty  acids,  gum  (xylan)  and  a  portion  (/3-oxycellulose)  of 
the    products    of    over-bleaching.     The    multiplicity    of 
factors  deprives  this  character  of  absolute  value,  but  with 
normally  purified  cottons  it  lies  between  0-5  and  LI  per 
cent.     The    "  copper  value,"   standardised   by  Schwalbe 
(this  J..  1907,  548  ;   1910,  689)  is  the  most  definite  measure 
available    for    the    diagnosis    of    chemical    modification, 
particularly  by  over-bleaching.     Normally  purified  cottons 
show  a  total  "  copper  value  "  considerably  below  2,  and 
preferably  not  exceeding  1,  whereas  the  copper  value  of 
strongly  over-bleached  cottons  may  rise  as  high  as  16  ; 
hydrocellulose  likewise  shows  an  increased  copper  value 
but  in  a  minor  degree.     The   "  hydrate  copper  value," 
i.e.,  the  cupric  hydroxide  absorbed  from  Fehling's  solution 
in  the  cold,  is  regarded  as  indicative  of  the  state  of  hydra- 
tion of  the  cellulose,  being  specially  pronounced  in  the 
case  of  mercerised  cellulose,  normal  (about  0*5)  in  the 
case  of  oxycellulose  and  particularly  low  in  the  case  of 
hydrocellulose.     The  "acid  value."  according  to  Vieweg 
(this  J.,  1909,  623).  is  the  amount  of  sodium  hydroxide 
neutralised  on  boiling  for  half  an  hour  with  a  1  per  cent, 
solution.    This  also  is  a  complex  function  indicating  primar- 
ily the  chemical  modification  due  to  oxycellulose  and  hydro- 
cellulose in  approximately  equal  degrees,  and  secondarily 
the  specific  susceptibility  of  the  cellulose  itself  to  alkaline 
hydrolysis.     It  is  particularly  low  in  the  case  of  cellulose 
which  has  already  been  treated  with  strong  alkali,  e.g., 
mercerised  cotton,  and  which  is  not  otherwise  modified 
by    drastic    oxidising    or   acid    treatments    which    would 
increase     the     tendency     to     hydrolysis.     The     "copper 
sulphate  value,"  i.e.,  the  cuprie  hydroxide  absorbed  from 
a  solution  of  copper  sulphate,  is  of  little  diagnostic  impor- 
tance ;  it  tends  to  be  low  in  the  case  of  oxidised  cellulose  but 
the   differences   are   too   small   for   practical   use.     Ost's 
viscosity  test   is  a  most  valuable  measure    of    chemical 
condition,    but    in    the    case     of     chemically     modified 
cellulose,    shows    no     distinction    between    the    various 
causes  of  modification.     If  the  cuprammonium  cellulose 
solution,   prepared   as   prescribed    by   Ost   (this  J.,    1911, 
1247),  be  diluted  with  water  in  the  proportion  prescribed. 


after  5  days,  it  should  show  a  viscosity  of  about  10  in  the 
case  of  normally  treated  cotton.  Mercerised  cotton  also 
shows  normal  viscosity,  but  the  very  prolonged  action  of 
mercerising  alkali  modifies  the  cellulose  quite  as  stronglv 
as  oxidising  agents  and  acids. — J.  F.  B. 

Oxycellulose    and    its    reactions.     W.     Harrison.     J.  Soc. 
Dyers  and  Col.,  1912,  28,  359—362. 

The  author  reviews  the  work  of  Witz  (this  J.,  1883,  378). 
Nastjukoff  (this  J.,  1900,  733  ;    1901,  573  ;    1902,  63).  Berl 
and    Klaye   (this  J.,    1907,    1157),   and   von   Faber   and 
Tollens  (this  J.,  1899,  1014),  and  shows  that  none  of  the 
tests  described  by  them  nor  those  of  Vetillart  (Bull.  Rouen. 
1883,  11,  234)  and  Ditz  (this  J.,  1908,  1129)  are  capable  of 
distinguishing   between   oxycellulose   and   hydrocellulose. 
The  evidence  available  indicates  that  the  different  forms 
of  oxycellulose  and  hydrocellulose  are  adsorption  com- 
pounds of  peptised  cellulose  and  the  products  of  hydrolysis 
of  cellulose.     The  dyeing  properties  depend  mainly   upon 
the  colloidal  state  of  the  cellulose  portion,  and  the  reducing 
properties  are  due  to  the  products  of  hydrolysis.     It  is 
probable  that  the  adsorbed  reducing  substances  are  of  an 
aldehydic  nature  in  hydrocellulose  and  of  an  acidic  nature 
,    in  ox)7cellulose.     For  the  detection  of  reducing  substances 
(oxycellulose    or   hydrocellulose)    in   fabrics,    the    author 
recommends  a  reagent  prepared  by  adding  silver  nitrate 
to   sodium  thiosulphate  solution,   with  vigorous  stirring, 
and    then   adding  sodium  hydroxide,   so  as  to  obtain  a 
liquid  containing  1  per  cent,  of  silver  nitrate,  4  per  cent, 
of  sodium  thiosulphate,  and  4  per  cent,  of  sodium  hydroxide. 
If  the  material  be  boiled  in,  or  padded  with,  this  solution, 
and  then  steamed,  the  parts  containing  oxycellulose  (or 
hydrocellulose)   are   stained.     The   effect   is   enhanced   if 
the  material  be  heated  with  a  1  per  cent,  solution  of  phenyl- 
hydrazine  in  glacial  acetic  acid  and  then  washed  thoroughly 
with  dilute  acetic  acid   before   treating  with  the  silver 
solution. — A.  S. 

Lactic  acid  in  sisal;    Occurrence  of .     W.  McGeorge. 

J.  Amer.  Chem.  Soc,  1912,  34,  1625—1627. 

The  acidity  of  the  juice  expressed  during  the  decortication 
of  sisal  {Agave  sisalana)  is  found  to  be  due  to  the  presence 
of  lactic  acid,  which  is  normally  developed  bv  the  plant. 

— F.  Sonx. 


Sulphite  cellulose  ;    Determination  of  the  quality  of  - 


G.  von  Zweigbergk.     Papierfabrikant,  1912,  10.  1247 

1250,  1278—1280. 
Foe  the  determination  of  moisture,  a  range  of  temperature 
from  90°  to  105°  C.  and  a  duration  of  8 — 10  hours  seem 
to  give  the  most  concordant  results  for  technical  purposes. 
The  maximum  temperature  should  not  be  reached  until 
after  a  preliminary  period  at  the  lower  temperature,  but 
it  should  be  maintained  over  most  of  the  time  of  drying. 
Schwalbe's  petroleum  distillation  method  may  be  used. 
employing  a  copper  retort  and  40 — 50  grms.  of  the  sample. 
The  distillation  lasts  about  20  minutes  and  the  separation 
of  the  water  requires  another  15  minutes.  Towards  the 
end  of  the  distillation,  the  burner  should  he  removed  for 
a  moment,  then  replaced  and  arranged  so  that  a  wave  of 
petroleum  passes  over  suddenly,  washing  down  the  tube 
of  the  condenser  and  carrying  over  any  residual  drops  of 
water  which  may  be  adherent.  For  the  determination  "I 
the  resin,  a  fresh,  air-dry  sample  which  has  not  been 
heated  must  he  taken.  The  Koxhlet  apparatus  should 
have  ground-glass  joints.  Extraction  with  ether  yields 
a  different  product  from  extraction  with  alcohol,  and 
the  latter  solvent  will  give  higher  results,  sometimes  60 
per  cent,  more  than  by  extraction  with  ether,  partly 
because  of  its  higher  boiling  point.  The  ether  extract  is 
generallv  clear,  yellow  and  fluid  ;  the  alcohol  extra. 
dark  brown,  cloudy  and  thick.  Other  solvents  extract 
various  amounts  from  the  same  pulp,  BO  that  it  is  all 
necessarv  to  specify  the  solvent  employed     Incineration 

for  the  determination  of  ash   should   he   performed   at  • 
moderate    temperature    to    avoid    volatilisation    of    the 
chlorides-     the    use    of   ammonium    nitrate    or    hydn 
peroxide  is  permissible.    The  determination  of  the  d« 
of  dkestion  and  the  bleaching  properties  of  the  pulp  i 
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timation  of  the  residual  lignin.     It  must  be 

borne  in  mind  however  t hut  two  pulps  may  contain  the 

mount  of  bgnin  and  yet  differ  materially  in  quality, 

•  i  ike  strength  of  digestion  bquor,  time  and 

iperature    employed.     With    cautious    interpretation, 

Klemm't    "Malachite  Qreen"    teat    may    afford    useful 

indications.     KJaaon'a  oolourimetric  test  is  probably  the 

I  rapid  method  for  estimating  the  degree  of  digestion) 

t>ut  it  is  better  to  use,  instead  of  pure  96  per  eent.  sulpluirie 
mixture  of  4  parts  by  weight  of  thi>  acid  with  I  part 
..f  water.     The  sample  should  l>e  reduced  to  Hue  fibre 
t«v  means  of  a  grater,  and  50  mgrms.  of  well  boiled  pulp 
or  25  mgrms.  of  so  called  '"  strong  "  pulp  are  weighed  out, 
lied  is  stoppered  tubes  with  -0 — 25  co.  of  acid,  shaken 
until  dissolved  and  then  compared  oolourimetrically  with 
palp  similarly  treated.     Of  the  direct  quantita- 
[b  of  analysis,  Cross  and  Bevan's  ohlorine  gas 
■nthciu   is   preferred,  but   the  usual  preliminary  boiling 
with   alkali   should    be   omitted   and    the   removal   of   the 
chlorinated    lignin   should    be   effected    by    boiling  with 
:um    sulphite   alone   without    alkali,     (are   is   required 
I  attack  <>f  the  cellulose  by  the  chlorine  ;   the  final 
I  the  product   is  effected  by  dilute  perman- 
ganate.     The  nitric  acid  method  is  more  rapid  but  yields 
lower  rec  J.  F.  H. 

Sulpht!  icidity  and  sizing  of .     E.  Richter. 

henbl.  l'apierfab..  1812,  43,  4517 — 1520. 

Tut.  majority  of  samples  of  sulphite  wood  pulp  show  a 
mar  a  which  may  be  determined  quantita- 

tively   in   the    follow  ins:    manner  :     5   grms.    of   pulp   are 
reduced-  isly  shaken  in  a  hard-glass  or 

nth  100—150  e.'c.  of  water  at  60°— 80°  C. 
The  liquid  is  strained  off  through  a  small  plug  of  cotton- 
wool, t!  washed  a  few  times  with  hot  water, 
the  filtrate  being  titrated  with  .V  100  alkali.  The  acidity- 
is  expressed  as  grms.  of  sulphuric  acid  per  1000  grms.  of 
pulp.  The  acid  values  found  for  a  series  of  commercial 
Milphitc  \>u  1  from  0-02  to  0-39.  though  it  only 
rarely  0  80.  In  exceptional  oases  pulps  are 
•  tly  neutral  extract,  whilst  still  more 
rarely  ti  an  alkaline  reaction.  One  of  the 
Utt-  .f  pulps  was  more  closely  examined  by  the 
author:  th-                         tract  on  titration  showed  a  rela- 

atrarising  0-098  grm.  of  sulphuric 
I  per  100  f  pulp.     At  the  same  time  its  cupric- 

•  value  by  Schwalbe's 

met  I..  1907,  548;  1910,  689)  being  4-86.     En  the 

1<  difficulty  was  experienced  in  sizing 

thU  pulp  and  only  a  modem!  e  of  ••  hardness  "  was 

attain'  d  with  double  the  normal  quantity  of  size  ;  difficulty 

w  aL-  in  dyeing  the  pulp  w  it  h  a  red  a<  id  dye- 

•tuff.  The  abnormal  cha  pulp  are  attributed 

n,  with  corresponding  formation  of  hydro- 

•  in    determining    the    copper 

•    hydrolysis  with  dilute  sulphuric 

I),  the  difference  may  be  regarded 

as  a  measure  of  the  tendency  to  hydrolysis  or  in  other 

■  iii  of  t  be  cellulose,  unoe  hydrated 
celluloses   are  c*pe«  tible   to    hydrolysis;     the 

«t»t<-   ».f   h  determines   the   affinity   for 

•  in  puin  should  previously 

it  ll   ether,   alcohol   and    water, 

ther  impurities  of  the  pulp  have 

*  din  f  th<ir  own.     The  copper 

val  .  I  the  hydrolysis  -difference  [hydra- 

i]  value  Mand  in  norm-  relationship  to  the  manner  of 

hip  lik'  •  i,d-  to  the 

i   I    B. 

Inert  ht  of      —   on   heating  for 

I      /■•.••      Papier- 
i  I     I  ::•,.-,. 

Th»  ht  which  take*  place  on  di  rioui 

in  presence  of  air  ha     been 

perature  of  110  C      In 

•  he  pulp  itself  and  the  redid aal 

•■•  present  a:  |  .,,„) 

hni<  al  pu 
idation  at  high  temp 


t  ores.  Pulps  which  have  been  prepared  from  lignocelluloses 
by  chemical  treatment  show  a  notable  tendency  to  increase 

in  weight  owing  to  the  oxidation  of  residues  of  lignin. 
Pure  cellulose,  hydrocellulose.  oxyeellulosc  and  hydrated 
cellulose  do  not  appear  to  suffer  any  appreciable  oxidation 
at  110°  C.  The  technical  products  may,  however,  contain 
residues  of  absorbed  and  dried  alkalis,  etc.,  which  in  con- 
junction with  air  set  up  appreciable  oxidation.  If  such 
products  be  washed  with  acidulated  water  before  heating, 
the  tendency  to  increase  in  weight  disappears.  Atmos- 
pheric oxygen  is  the  primary  cause  of  all  these  changes  and 
if  hygroscopic  moisture  is  to  be  determined  by  simple  loss 
of  weight,  complete  exclusion  of  oxygen  is  essential.  For 
this  reason  it  is  preferable  to  absorb  or  collect  the  water 
driven  off  and  make  the  determination  a  direct  one. 
Schwalbe's  method  of  distilling  off  the  water  in  an  in- 
different medium,  such  as  petroleum,  possesses  the  advan- 
tage of  being  a  direct  method,  rapid  in  execution.  The 
author  further  points  out  that  constancy  of  weight,  even 
when  attained,  affords  no  assurance  that  all  moisture  has 
been  expelled,  since  the  errors  may  counterbalance  one 
another.  On  the  other  hand,  for  technical  purposes,  the 
errors  introduced  by  oxidation  on  drying  at  the  tempera- 
tures usually  employed  are  negligible.  When  heated  for 
5  hours  at  110°  C,  the  increase  in  weight  of  cotton  and 
linen  half-sttiffs  ranged  from  0-03  to  0-00  per  cent. :  un- 
bleached soda  wood  pulp  gained  0-07  per  cent.,  sulphite 
pulp  0-03 — 004  per  cent.,  mechanical  pulp  0-11,  brown 
mechanical  0-17,  and  bleached  straw  cellulose  008  per 
cent.— J.  F.  B. 

Patents. 

Electric  charges  formed  on  textiles,  fibres,  paper  and  like 
materials   during    the    working   processes ;     Methods    of 

neutralising    .     Siemens    Bros,     and     Co.,     Ltd., 

London.     From   Siemens    und    Halske,    A.-G.,    Berlin. 
Eng.  Pat.  1555,  Jan.  19,  1912. 

The  electrified  material  is  exposed  to  the  action  of  a 
medium,  preferably  air  or  gas,  which  is  artificially  rendered 
conductive  by  means  of  a  radio-active  substance.  An 
earthed  electrode  (a  plate  or  wire  netting)  is  arranged 
below  the  material  to  be  discharged  and  a  radio-active  sub- 
stance is  placed  on  the  electrode  ;  or  else  the  material 
may  be  surrounded  by  a  box  or  tubular  electrode  which 
is  coated,  preferably  inside,  with  the  radio-active  substance. 
Those  radio-active  substances  are  most  suitable  which 
mainly  emit  a-rays,  e.g.,  pitchblende,  chalcolite,  carnotitc, 
autunite,  monazite,  etc.,  or  the  salts  of  uranium,  thorium, 
and  actinium  derived  from  these  minerals.  Alternatively 
the  material  may  itself  be  brought  in  contact  with  the  radio- 
active substance  disposed  on  a  roller,  or  air  ionised  in  a 
separate  machine  may  be  conducted  to  the  material. 

—J.  F.  B. 

Fibrous  materials  ;   Process  of  treating .     V.  del  Prato, 

nek  V.  Viscardi,  C,  V.,  C.  and  M.  del  Prato.     Fr.  Pat. 
445,180,  Apr.   15,   1912. 

Foil  the  treatment  of  hemp  and  Max,  the  bundles  of  fibres 
arc  boiled  for  a  quarter  of  an  hour  in  a  dilute  solution  of 
sodium   bicarbonate   containing   about    8    pails   per    1000. 

The    oftened  fibres  arc  then  passed  between  rollers  being 

Washed  with   warm   water,  whereby  the  ligneous   particles 

loosened  and  the  gummy  impurities  washed  awaj 
I.'  tly  the  fibres  an-  immersed  for  one  minute  in  a  boiling 
solution  of  calcium  chloride  at  a  strength  of  2  per  I""11 
In  the  oase  of  wool  the  material  is  treated  in  a  solution  of 
sodium   bicarbonate  at    s  per    1000,  the  temperature  of 

which,    after    boiling,    has    been    reduced    to    5(1-     60°    C.  \ 

for  -ilk  the  same  bath  is  used  at  the  boiling  temperature. 

—J.  V.  B 


Cellulose  ;    Preparation  of  solvents  for  ,  and  cellulose 

solutions.  J-;.  Knecht,  Marple,  A.  Perl  and  P.  Spenoe 
and  Sons.,  Ltd..  Manchester.  Eng.  Pats.  25.532  and 
25,5:;:!,  Nov.   16,   1911. 

M)  COFPm  i^  precipitated  in  a  state  of  extremely  line 
division  by  treating  a  20  per  cent,  solution  of  copper 
sulphate  with  slightly  more  than  the  theoretical  quantity 
of   a    20   pei  ilution   of   titanoua   sulphate.     Th< 
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precipitated  metal  is  filtered  off.  washed  and  then  dissolved 
in  a  strong  solution  of  ammonia  with  the  assistance  of  a 
current  of  air.  (2)  Cellulose  is  reduced  to  a  state  of  fine 
division  and  impregnated  with  copper  sulphate,  either  in 
the  form  of  a  solution  or  fine  powder.  The  mixture  is  then 
treated  with  sufficient  titanous  sulphate  to  precipitate  the 
whole  of  the  copper  in  the  metallic  state.  The  material 
is  washed  and  drained  and  then  exposed  to  the  action  of 
ammonia  and  air  until  the  cellulose  is  dissolved.  The 
titanic  sulphate  produced  in  these  reactions  may  be 
recovered  and  reduced  to  titanous  sulphate  by  electrolysis 
or  other  means. — J.  F.  B. 

Textile  and  other  fibres,  films  and  fabrics ;    Production  of 

metallised .     E.    Knecht,   Marple,   A.   Perl  and   P. 

Spence  and  Sons,  Ltd.,  Manchester.     Eng.  Pat.  25,534, 
Nov.  16,  1911. 

Fibres  or  films  produced  in  the  ordinary  manner  from 
cuprammonium  solutions  of  cellulose  are  immersed  in  an 
acid  solution  of  titanous  sulphate  which  effects  the  re- 
duction to  the  metallic  state  of  the  copper  compounds 
contained  in  them.  Alternatively  the  cuprammonium 
solution  of  cellulose  may  be  coagulated  in  the  form  of 
threads  or  films  by  injection  into  an  acid  solution  of 
titanous  sulphate,  which  then  serves  as  a  combined 
coagulating  and  reducing  agent.  Fabrics,  fibres  or  yarns 
also  may  be  coated,  either  locally  by  printing  or  entirely, 
with  a  cuprammonium  solution  of  cellulose  and  the 
metallic  copper  deposited  as  described.  The  precipitated 
copper  in  any  of  the  above  cases  may  then  serve  as  a  basis 
on  which  other  metals,  such  as  silver  or  gold,  may  be 
deposited  by  electrolysis  or  otherwise.  The  metallic 
deposit  may  be  burnished  by  friction  or  pressure. — J.  F.  B. 

Threads  from  cellulose  solutions ;    Apparatus  for  spinning 

lustrous .     A.    Boisson.     Second    Addition,    dated 

Aug.  26,  1911,  to  Fr.  Pat.  436,556,  Jan.  24,  1911  (this 
J.,  1912,  428,  1119). 

The  spinneret,  consisting  of  a  simple  perforated  disc,  is 
held  in  a  removable  cap  which  is  clamped  to  the  delivery 
pipe  by  means  of  a  stirrup,  the  lugs  of  which  slide  on 
helicoidal  ridges  on  the  edge  of  the  cap,  foiming  a  bayonet 
joint. — J.  F.  B. 

Wood,  straw  and  the  like  elastic  material ;   Charging  boilers 

with .     Pokorny     und    Wittekind     Maschinenbau- 

A.-G.,  Frankfort-on-Maine,  Germanv.     Eng.  Pat.  10,548, 
May  3,  1912.     Under  Int.  Conv.,  March  14,  1912. 

Ix  charging  boilers  with  elastic  material  by  stamping, 
the  elastic  after-effect  of  the  material,  which  considerably 
influences  the  efficiency,  is  diminished  by  effecting  the 
stamping  at  such  a  speed  that  the  material  has  not  sufficient 
time  to  expand  again  and  follow  the  back-stroke  of  the 
pneumatic  stamping  tool.  The  capacity  of  the  boiler  is 
increased,  and  more  rapid  and  uniform  boiling  of  the 
material  is  possible. — B.  N. 


Threads,  filaments,  strips,  or  films  of  cellulose ;  Manu- 
facture of .     S.  S.  Napper,  Coventry,  Assignor  to 

S.  Courtauld  and  Co.,  Ltd.,  London.  U.S.  Pat. 
1,045,731,  Nov.  26,  1912. 

See  Eng.  Pat.  406  of  1911  ;  this  J.,  1911,  1308.— T.  F.  B. 

Cellulose-ester  solution.     O.    Schmidt,   T.    Eichler,   Mann- 
heim, and  G.  Lutz,  Assignors  to  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germanv.     D  8 
Pat,  1,045,895,  Dec.  3,  1912. 

See  Fr.  Pat.  440,733  of  1912 ;  this  J.,  1912,  828.— T.  F.  B. 

1  Acetylcellulose  compound  and  method  of  making  same. 
W.  G.  Lindsay,  New  York,  Assignor  to  The  Celluloid 
Co.     U.S.  Pat.  1,045,990,  Dec.  3,  1912. 

See  Fr.  Pat.  415,518  of  1910  ;  this  J.,  1910,  1299.— T.  F.  B. 

Form.ylcellulose  ;   Process  of  producing .     E.  Bronnert, 

Niedermorschweiler,  Assignor  to  Verein.  Glanzstoff- 
Fabriken  A.-G.,  Elberfeld,  Germanv.  U.S.  Pat. 
1,046,729,  Dec.  10,  1912. 

See  Eng.  Pat,  15,700  of  1910  ;  this  J.,  1910,  1199.— T.  F.  B. 

Sodium  bicarbonate  ;    Process  of  making and  organic 

substances  from  soda-pulp  icaste  liquor.  E.  L.  Rinman, 
Harnas,  Sweden.     U.S.  Pat,  1,045,889,  Dec.  3,  1912. 

SEEGer.  Pat,  244,941  of  1911  ;  this  J.,  1912,  532.— T.  F.  B. 

Caustic  liquor  resulting  from  digestion  of  wood  ;  Process  of 

treating  the  residual .     J.  M.  Neil,  Toronto.     U.S. 

Pat.  1,047,132,  Dec.  10,  1912. 

See  Fr.  Pat.  442,850  of  1912  j  this  J.,  1912,  1027.— T.  F.  B. 

Chemical  solutions  for  various  purposes,  especially  for 
rendering  fabrics,  fibres,  paper,  etc.,  impervious  to  water. 
Fr.  Pat,  445,175.     See  VII. 
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mi   treatment  with  caustic  soda 
Chem.,    1912,   25,    2649— 


Cotton  ;    Shrinkage  of  - 

lye.     P.    Krais.     Z.    angew 
2651. 

The  author  has  determined  the  shrinkage  of  skeins  of 
cotton  yarn  of  various  qualities  when  treated  loose  with 
mercerising  caustic  soda  Ives  of  densities  ranging  from 
15°  to  35°  B.  (sp.  gr.  1116— 1-320)  at  temperatures  of 
0°,  10°  and  20°  C.  The  skeins  were  measured  before  and 
after,  under  a  tension  of  1  kilo.  The  shrinkages,  expressed 
as  percentages,  are  summarised  in  the  following  table  : — 


I>ensity  of  lye. 

15°  B.  (sp.  gr.  1-1 10) 

20°  B.  (sp.  gr.  1-162) 

2.".    B.  (sp.  gr.  1-210) 

30°  B.  (sp.  gr.  1 

•203) 

35°  B.  (sp.  gr.  1-320) 

Yarn. 

a 

9-7 
8-2 
6-8 

b 

c 

13-3 

10-0 

3-9 

(I 

14-6 
6-8 

2-0 

a 

b 

23-9 
20-0 
12-3 

C             (1 

a 

16-.') 
21-7 
10-5 

b 

c 

28-5 

3 1  -3 
24-3 

(I 

26-0 
1S-8 
18-8 

a 

23-9 
22-4 

l(i-.'> 

b 

c. 

d 

a 

b 

c 

d 

Temp. 

•o°c 

10°  C 

20°  C 

12-:! 
7-0 
0-8 

17-9 
20-0 
14-0 



21-9     20-9 
17-1     16-7 
13-7       8-4 

21-6 

21-7 
20-0 

22-3 
23-0 
20-8 

28-2 
28-2 

2<h; 

30-0 
29-2 
25-0 

26-0 
23-9 
22-4 

24-0 
24 -ti 
21-6 

26-6 

31-3 
28-2 

30-0 

29-2 
241) 

*  5  <■.<-.  of  alcohol  added  per  250  of  lye  to  assist  the  wetting  of  the  yarn. 
=  Water  Louisiana  /a.  Xls.  20s.       b       Louisiana  a  a  a,  2  ply  40-.       <•  =MaCO  ('.  2  ply  40s.         d 


Knitting  yarn  0  ply  2.4. 


Celluloid  and  similar  compositions  :    Manufacture  of . 

H.    Dreyfus,    Basle,    Switzerland.     Eng.    Pat.    20,975, 
Sept.  22,  191 1.     Under  Int.  Conv.,  July  15,  1911. 

See  Fr.  Pat.  432,264  of  1911  ;  this  J.,  1912,  24.— T.  F.  B. 


B. 

Pat. 


Dyed    cellulose    esters  ;     Process    of    producing 

Borzvkowski,    ( 'harlottenburg,    Germany.     Eng. 
12,995,  June  3,    1912. 

BbbU.S.  Pat.  [,041,587  of  1912  j  this  J.,  1912, 1075.— T.F.B. 


Thus,  under  favourable  conditions  as  to  quality  of  yarn, 
concentration  of  lye  and  temperature,  a  maximum  shrink- 
age of  31-3  per  cent,  is  recorded,  which  is  higher  than  baa 
been  quoted  by  other  authorities.  Experiments  with 
single  and  two-plv  yarns  of  the  same  quality,  under 
similar  conditions, "showed  that  the  difference  in  ahrinkage 
OI  the  two  sorts  was  very  small,  but  generally  in  favour  of 
the  single  yarn.  This  is  of  interest  in  the  mercerising  of 
piece-goods,  where  the  single  weft  yarn  is  generally  thrown 
up  on  the  top  side.     Further  experiments  were  made  with 

c2 
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the  addition  ol  *  lubstences  to  the  mercerising  lye, 

\  I  the  substances  added  increased  the  shrinks 

glycerin,  dextrin,  sodium  oarbonate,  etc, 
.ill  bed  the  effect" ol  reducing  the  shrinkage,  which  shows 

nt  control  of  the  purity  of 

in  continuous  use. — J.  V.  B. 


IhJi  jo  oh  cotton  son  .    Dyeing  artificial 

I  ol  .  1912,  16   313 

the  use  >>f    the    hydroBulphite 


M.  Ducat, 


.i'k   to    the   use 

in;. .  .mi  yarn  is  that  the  amount  of  caustic 

ured  for  the  production  of  deep  shades  is  so  greai 

v  injurious  to  the  workmen's  hands,     rhe 

author  surmounts  this  difficulty  by  reducing  the  amount 

and  adding  common  -alt  to  the  vat.    A 

red  as  follows  :  -To  Hhk)  litres  of  cold 

Ided  l-.">  litns  of  caustic  soda  of  40"  B.  (sp.  gr. 

■  f  Bydroeorphite  Cono.  B.A.S.R.  4  kilos. 

4  kilos,  of  common  salt,  and  20  kilos,  of 

ition    B.A.s.P.  for  cotton.    The 

red.     After  80  minutes  it  should  have 

ih  yellon  colour.      The  prepared  banks  arc  worked 

mi:  r  25— 30  minutes,  then  aqueeted  off  or  hydro- 

sDowt  .1  to  oxidise  and  finally  washed 
i    -P.  P. 

Pm-  At Black.     H.    Sunder.     7..    Farben-Ind., 

1012,  11,  221—222. 

h  i-  adapted  the  process  of  Zeidlerand  Wengraf 
line  Black  on  ■  naphtho]  ground,  to  the 

He  prepares  his  printing 

from  120  aniline,  5  parts  of  Taramin  extra 

tic  acid  (7-  B.,sp.  gr.   1*052), 

Joric  acid  (20    B.,  Bp.  gr.   1*162),  20 

par  -      pet  cent.),   .">'.».->   parts  of  neutral 

parts   of   -odium   chlorate.   2o   parts 

i    ferrocyanide,    and    <>0    parts    of    potassium 

The  pi  ••    developed     l>v     a 

■■ 

1'VTKXTS. 

operation  on  fabric*  of  pnrt   wool. 

A     |  ure.     Pr.   Pel     144,971,  -May  4.   1912, 

and  Kirst  Addition  thereto,  dated  June  4,  1912. 

It  has  i  posed  t..  the  colour  of  part  of  the 

•   th«-   Fremh  army  from  a  mixture  of  white 

»  .  i  indigo  to  a  or  u/.«    >u  I  lto  a,    I  In    •  -in  be  eff<  cted  by 

i    with   a     uitable   dyestufl  such   as 

I'.XL    in  combination    with    acetii 

iK«ium    hi'  )r  1'.   I".  C. 


/ 


'!/•  rials 


in   printing 


fahrir*.     EL.  Ashton,  Marple,  Chester, 
and  'tion.  Ltd.,  Manchester. 

I ;.  Mm. 

raxy  or  i  covered 

■  the  kit  tei   tot  he  act  ion 

bearier  I  rranged  beneath  a  water 

wal,  and   th  quently  treated 

■  ly  pure  olvent.     In  tead 

ployed  for  dunging  may 

i    the   op  of  recovery 

imultan- 

B 

ili<   opt  ii   width  : 
l  l.uj.    Pat, 

-.    I!»ll. 

which  ' 

i  on 
in  order  to  help  to  main 

mm.  which  in  readily  broken  if  the  fabrii  i    of  a 
nuinUr  of   Inn-  of  woven  poi 

Mi  a  w.iv  thai  ' 

■.  Incli   j-    I 


Bleaching;  Process  and  apparatus  for  treating  fabric  with 

liquids  and    particularly    for .     W.    Mathesius  and 

M.  Freiberger,  (.'harlot  tenburg,  Germany.  Eng.  Pat, 
28,485,  Dec.  IS,  1911.  Under  Int.  Conv.,  Dec.  22, 
1910. 
A  wooden  box,  1,  is  divided  into  two  compartments, 
A,  B,  by  a  partition,  2,  having  an  inclined  part,  2a,  at 
its  lower  end.  The  fabric  is  plaited  down  in  rope  form 
in  the  compartment,  A,  and  at  the  same  time  bleaching 
liquor  is  run  into  the  box.  In  order  to  prevent  compression 
of  the  fabric  at  the  bottom  of  the  compartment,  A,  bleach- 
ing liquor  is  also  pumped  through  a  pipe,  .'i.  down  the 
compartment.  B,  up  the  compartment,  A, .through  overflow 


_UjLi"Sfl    1        /.fir 


W////////////////////////////////A 


op  tungs  into  a  pipe,  61,  and  back  to  a  reservoir,  (14. 
The  fabric  is  drawn  down  the  compartment,  A,  up 
the  compartment)  B,  between  rollers,  (i,  through 
squeezing  rollers,  7  and  8,  then  down  into  a  rinsing 
tank,    lo,  over   a   roller,    II.    upwards  and    around    the 

pil      ure      roller,      H,      the      labile      being      wound      a    few 

times  round  the  rollers,  s,  ll,  in  the  usual  manner. 
Tin-  cloth  is  next  sprayed  on  its  way  into  the  tank,  10, 

by    |' Is    from    a    water  pipe,    \'.\,    tin-    excess    water    being 

afterwards  expressed  between  the  rollers,  H  and  12.  By 
working   two  such    machines  as   this   together,   the   fabric 

<;iu  be  treated  with  sodium  or  calcium  hypochlorite  in  the 
first    machine  and   then,   after  rinsing  in  the  tank,    M), 

with    an    add      olution    in    the    second    machine.       By    this 

in.  in  iii«  mill  quantity  of  hypochlorites  still  present 
in  the  fabric  after  rinsing  is  decomposed  and  the  hypo- 
chlorous  acid  is  eel  bee.     La  this  way  the  fabric  is  sua 

Hivcly  subjected  to  an  alkaline,  mid  acid  bleach.  Means 
are  provided  for  heating  the  bleaching  liquor  if   desired. 

p.  r.  c. 
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Waterproofing  process.  G.  M.  Anderson,  and  Anderson, 
Anderson,  and  Anderson,  Ltd.,  London.  Eng.  Pat. 
26,622,  Nov.  28,  1911. 

See  Ft.  Pat.  445,884  of  1912  ;  this  J.,  1912,  1177.— T.  F.  B. 

Preparation    of  diastolic   substances.     Eng.    Pat.    26,068. 
Set  XVIII. 


VII.— ACIDS;    ALKALIS;    SALTS;     NON- 
METALLIC    ELEMENTS. 

Lead-chamber    walls;     The    construction    of- .      Awe. 


Z.  angew.    Chem.,    1912,   25,    2523—2524. 

The  structural  properties  of  sheet  lead  are  very  poor  and 
great  care  is  required  in  designing,  to  ensure  that  the 
lead  is  subject  only  to  simple  stresses  of  small  magnitude. 
In  constructing  lead  chamber  walls  the  author  recommends 
a  horizontal  suspension  of  the  sheets.  The  carriers 
consist  of  horizontal  angle-irons  over  which  is  laid  a  lead 
angle  or  the  bent-over  edge  of  the  lead  sheet.  This  is 
clamped  to  the  angle-iron  by  means  of  a  strip  of  flat-iron 
with  bolts,  and  the  joint  made  by  soldering  in  the  usual 
manner.  Assuming  that  the  thickness  of  the  lead  is 
3  mm.  and  that  the  horizontal  angle-irons  are  \o  m. 
apart,  the  lead  having  a  specific  gravity  of  11-3,  then  the 
tensional  stresses  in  the  lead  are  only  about  2  kilos,  per 
sq.  cm.  No  other  stresses  occur,  since  the  attachment 
to  the  angle-irons  is  uniform.  The  distance  between  the 
vertical  supports  of  the  angle-irons  may  be  fixed  at  will, 
the  only  condition  being  the  absence  of  sagging.  With 
light  angle-irons  the  supports  may  be  3-75 — 4-25  m.  apart 
and  thus  a  space  of  approximately  6  sq.  m.  is  left  clear  for 
repairs.  On  the  other  hand  the  use  of  vertical  carriers 
for  the  lead  sheets  sets  up  large  and  not  readily  calculated 
stresses,  the  carriers  must  be  set  closely  together  to 
counteract  the  tendency  for  the  lead  to  give  way  at  the 
seams  and  this  allows  little  space  for  repairs.  When 
repairing,  it  is  necessary  to  undo  one  of  the  vertical  attach- 
ments which  increases  the  stresses  and  easily  leads  to 
deformations.  The  trouble  is  magnified  when  the  upper 
ends  of  the  carriers  are  attached  to  the  roof-girders  or 
other  vibrating  portions  of  the  structure. — J.  F.  B. 

Perchloric   acid;     Preparation   of .     H.    H.    Willard 

J.    Amcr.    Chem.    Soc,    1912,    34,    1480—1485. 

The  method  consists  in  the  conversion  of  ammonium 
perchlorate  into  perchloric  acid  by  oxidation  with  aqua 
regia;  it  is  as  follows  : — A  solution  made  by  diluting  105 
grins,  of  37  per  cent,  hydrochloric  acid  to  400 — 500  c.c. 
is  introduced  through  a  long-stemmed  dropping  funnel 
into  a  vigorously  boiling  mixture  of  500  grms.  of  ammonium 
perchlorate,  600  c.c.  of  water,  and  410  grms.  of  68 — 70 
per  cent,  nitric  acid,  contained  in  a  2  litre  flask.  Water 
is  added  to  replace  that  lost  by  evaporation,  the  volume 
being  kept  constant  for  about  an  hour  after  the  acid  has 
been  added,  and  the  solution  is  then  rapidly  boiled  down, 
until  the  fumes  of  perchloric  acid  appear.  When  the  acid 
fumes  copiously,  its  composition  is  approximately  that  of 
the  dihydrate,  HC104,2H,0,  a  theoretical  yield  being 
obtained.  The  principal  gaseous  products  of  the  reaction 
are  nitrous  oxide  and  chlorine.  Purification  is  effected 
by  distilling  under  200  mm.  pressure,  a  convenient  appara- 
tus for  the  purpose  being  described,  and  the  distillate  is 
rendered  free  from  chlorine  and  its  oxides  by  a  current  of 
air  passed  through  the  gently  warmed  acid.  The  hydrated 
acid  is  stable  and  non-poisonous.  In  addition  to  its  other 
applications,  it  may  be  used  as  a  substitute  for  sulphuric 
acid  in  acidimetry  and  in  permanganate  titrations,  sparingly 
soluble  basic  salts  not  being  formed  when  ferric  choride  is 
evaporated  with  perchloric  acid. — F.  Sod?.". 

Inorganic  ferments.  VI.  Calah/tic  decomposition  of  formic 
acid  by  rhodium.  G.  Bredig  and  T.  Blackadder.  Z. 
physik.  Chem.,  1912,  81,  385 — 415. 

The  catalytic  decomposition  of  formic  acid  by  rhodium 
has  been  studied  qualitatively  and  quantitatively.  For 
the   preparation   of  rhodium    black   of  lasting  catalytic 


activity,  the  presence  of  sulphur  compounds  is  essential. 
The  sulphur  absorbed  by  the  rhodium  is  slowly  eliminated 
as  hydrogen  sulphide  whilst  the  rhodium  slowly  becomes 
inactive.  An  active  rhodium  black  containing  sulphur 
is  obtained  on  reducing  rhodium  sesquisulphide  with 
formic  acid.  Inactive  rhodium  becomes  catalyticallv 
active  for  a  short  time  on  absorbing  oxygen.  The  gases 
resulting  from  the  decomposition  of  formic  acid  are  a 
mixture  in  equal  volumes  of  hydrogen  and  carbon  dioxide. 
The  reaction  is  not  a  mass  action  change  of  the  first  degree. 
since  the  velocity  constant  increases  with  decreasing 
amounts  of  formic  acid.  The  temperature-coefficient  of 
the  change  is  above  2  for  a  rise  of  temperature  of  10°  C. 
Stirring  has  very  little  influence  on  the  rate  of  change. 
The  addition  of  sodium  formate  increases  the  rate  of 
change,  but  there  is  no  decomposition  in  alkaline  solution. 
The  addition  of  formic  acid  decreases  the  rate  of  decom- 
position of  sodium  formate.  Dilution  of  the  formic  acid 
with  water  increases  the  rate  of  change  :  this  is  decreased, 
however,  on  adding  hydrochloric  acid. — E.  F.  A. 

V a nadic  arid  ;    Volatilisation  of with  halogens.     E.  B. 

Auerbach  and  K.  Lange.     Z.  angew.  Chem.,  1912,  25, 
2522—2523. 

It  has  been  shown  by  various  authors  that  vanadic  acid  is 
somewhat  volatile  when  heated  with  halogen  acids  or 
salts,  e.g.,  hydrochloric  acid,  hydrofluoric  acid  and  fluorides, 
free  halogen  being  also  formed.  When  2  grms.  of  dry 
sodium  chloride  are  fused  with  1  grm.  of  vanadium  pent- 
oxide,  the  loss  of  weight  of  the  mixture  amounts  to  22-4 
per  cent,  in  4  hours,  and  the  loss  of  the  original  vanadium 
pentoxide  is  2-9  per  cent. ;  free  chlorine  may  be  recognised 
by  the  smell.  The  authors  have  examined  the  course  of 
the  reaction  quantitatively  in  the  case  of  a  mixture  of 
1  grm.  of  vanadium  pentoxide  and  3  grms.  of  anhydrous 
barium  chloride.  The  loss  of  weight  was  9-64  per  cent, 
after  the  first  hour,  but  the  increments  of  loss  for  each 
succeeding  hour  of  fusion  decreased  progressively,  being 
0-39  per  cent,  in  the  seventh  hour.  When  analysed  at 
the  end  of  this  time,  it  was  found  that  the  loss  of  vanadium 
pentoxide  was  only  0-7  per  cent.,  whilst  69  per  cent,  of 
the  original  chlorine  had  been  volatilised.  The  restriction 
of  the  loss  of  vanadium  is  attributed  to  the  decomposition 
of  the  volatile  vanadium-halogen  compound  by  the 
moisture  of  the  air  and  the  combination  of  the  vanadic 
acid  with  the  increasingly  alkaline  residue.  Sodium  or 
barium  vanadate  does  not  react  when  fused  with  sodium 
chloride.  The  volatile  vanadium-halogen  compounds  may 
be  collected  by  performing  the  fusion  in  a  closed  retort 
in  an  atmosphere  of  dry  carbon  dioxide.  A  brownish 
oily  liquid  is  condensed,  which  is  decomposed  by  water 
into  hydrochloric  acid  and  vanadic  acid.  The  above 
results  explain  the  loss  of  vanadium  experienced  on 
roasting  vanadium  ores  with  salt.  In  the  analysis  of 
vanadium  ores  by  precipitation  with  merourous  nitrate, 
if  chlorides  be  present,  a  considerable  loss  of  vanadium 
occurs  when  the  precipitate  is  ignited.  For  insta  noe,  when 
a  solution  of  0-25  grm.  of  vanadium  pentoxide  and  0-25 
grm.  of  hydrochloric  acid  was  precipitated  with  mercurous 
nitrate,  2*0  per  cent,  of  the  vanadium  was  lost  on  incinera- 
tion.—J.  F.  B. 

Lead  thiosulphate  ;   Precipitation  of ,  and  its  behaviour 

on  boiling  with  water.  W.  H.  Perkins  and  A.  T.  King. 
Chem.  Soc.  Proc,  1912.  28,  315—316. 
The  addition  of  sodium  thiosulphate  to  a  solution  of  lead 
acetate  produces  a  precipitate  the  composition  of  which 
varies  with  the  dilution  of  the  solutions,  and  with 
the  proportions  in  which  they  are  mixed.  From  con- 
centrated solutions,  especially  those  containing  exoess 
of  the  lead  salt,  the  precipitate  consists  of  the  double  salt. 
Pb(C,H30,)2,2PbSoO.„  whilst  from  dilute  solutions  oi  with 
excess  of  thiosulphate  it  has  a  composition  corresponding 
with  PbS203.  It  is  therefore  advisable  when  pure  lead 
thiosulphate  is  required  to  obtain  it  from  had  nit. 
The  well-known  blackening  of  this  salt  on  warming 
takes  place  most  readily  in  the  presence  of  excess 
of  sodium  thiosulphat  according  to  the  equation: 
PbS<0,+3Na,S203=PbS+4B     :-\ »  SO,.     W**     WW 
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m  **lt  the  reaction  is  slower  and  more  complex, 
but  it  -it ill  proceeds  mainly  according  to  the  equation:— 

LPbS,0,    PbS     H3    SPbS04. 

The  Mkl  sake  we  in  conflict  with  those  of  Fogh 

(Ann.  Chins.  Pbj*,,  lvH)-  [▼*•!  21.  66)  who  prepared  bia 

thiosulphate  from  moderately  concentrated  lead  acetate 

ition.   and   represented   its   decomposition   on    boiling 

•he  equation:   2Pfa6aOa     PbS  •  PbS,Or 

fisSniam  ttUmekhriit  ;  Actio*  ofth<  tUt  nt  electric  discharge 

on  <«    mirturr  of  Wro>7* »   »»d  tk*   VapOUT  of  - .      h  . 

,  and  L.  Moser.     Monats.  Chem.,  1912,  33.  1407— 

141 

The  authors  bubbled  perfectly  dry    hydrogen    through 

liquid  titanium  tetrachloride  ami  subjected  the  resulting 

gaseous    mixture    to   the    rrilenl    electric    discharge.     At 

:  peratures  the  product  is  a  brown  solid  which 

Otive  to  moisture,  and  a  powerful  reducing 

pontaneously  in  air.    The  reactions  of  its 

ond   with   those   of  titanium  trichloride. 

o  high  a  percentage  of  chlorine.     On 

(X)    r.  . .,  rocuo,  an  almost  colourless  distillate 

uhloridc  is  obtained.     The  residue  while 

ii    appearance   and   properties  now 

on  analysis,  with  the  trichloride.      On 

he.,-  _    i    L\  its  colour  changes  to  violet,  and 

[fine.     Variations  in  the  experi- 
mental   onditi  widely    varying    ratios    of   tri- 
an,;                      i.    in  the  original  product.     The  authors 
vn  substance  to  be  a  labile  modification 
•Itanium  trichlori<U-  which  on  account   of  its  porous 
nature  retains  appreciable  quantities  of  the  tetrachloride. 
Bv  suitably   modifying  the  apparatus  and  the  use  of 
Ited    porcelain    tubes,    the    authors    have    carried 
out  the  reaction  at   Jihp    c,  at  which  temperature  the 
product  Ua  viol                 line  powder  with  all  the  properties 
Itanium  trichloride.     It  ii  'ed  that  this  method 
of  preparation  may  prove  simpler  than  those  at  present 
in  use  ?                              uious  compounds. — W.  If.  P. 

Glowing  of on 

■<.,.     I..    Wohler.     Z.   Chem.   Ind.   Kolloide,   1912, 
11      • 
\\'i!  hromio  oxide:  is  heated,  at  about 

expelled,  evolution  of  considerable 
heat  takes  place  (the  temperature  rises  suddenly  50°  or 
)  and  the  -  A   similar  change  takes 

place  with  precipitated  ferric  oxide  (also  at  540  C.)  and 
■  if  noble  metals,  and  other  hydrogels. 
The  glowing  tai-  in  indifferent  and  is  inde- 

;»•.:•;.•  ••'•:.'    -"ur<  <•  of  t  !.<•  pre.  ipitated  oxide,  n  ith  the 

irabk  to  the  production 
precipitation  promote  the  sub- 
sequent glowing  of  the  precipitate.     It  ha.T  been  found  that 
the  gl< ■■*  rnparucd   by  a  marked  diminution  of 

surface  as  measured  by  adsorp' ivc  power.  By  prolonged 
hf ting  below  the  temperature  at  which  "glowing" 
takes  placr.  dimim  I  nail  \    instead  of 

suddenly,  and  the  capa<  finally  lost.     It 

ldedthatth'  rait  of  the  sudden  loss 

changes  >-arh  involving  diminution  of  surface,  viz.,  fl< 
Utionofth'  nvesvion  of  the  hydrogel  into  the 

anhydrous  gelpseudomorph,  and  conversion  of  the  latter 
le,  which  has  practically  no  adsorptive 
power. — A. 

'orm*  of and  thiir  mutual 

F.  Wash.  Acad.  BeL,  1012,  2,471-  | 

1 1  re  investigated  with 
It  was  found  that  the 
tranrfo:  Etremely  small   at 

■     '  l     i 
of  succeMsv  hat  a  given  form, when  subject*  'l 

unstable,  will  frequently 
pa*  less  un-tnble  condition  before   \ 

j. 

r  i  such  as  sodium 

n  to  completion,     Liciidci 


these  slow  and  difficult  inversions,  which  are  characterised 
by  a  complete  change  in  the  outer  form  of  the  mineral, 
t  here,  is  a  second  class  which  takes  placo  almost  instan- 
taneously.  The  outer  form  of  the  mineral  is  retained, 
only  the  internal  structure  being  modified,  and  the  method 
of  investigating  these  inversions  is  that  of  heat-curves, 
which  was  also  used  for  defining  a  fourth  mineralogical 
phase  of  silica  in  chalcedony.  The  various  inversions  of 
silica  are  recapitulated  as  follows.  At  some  unknown,  but 
probably  low  temperature,  chalcedony  passes  into  a-quartz, 
(tetarto'hoelral  hexagonal).  At  575°  C.,  a  point  on  the 
geological  thermometer  which  is  unchanged  by  this  investi- 
gation, n-quartz  ^  p-quartz  (hemihedral  hexagonal). 
At  870°  ('.,  /3-quartz  ^  *3-tridymite  (holohedral  hexa- 
gonal). At  1470°  C,  S-tridymite  <^  p-cristobalite  (iso- 
metric). These  are  all  stable  forms,  but  on  cooling, 
met a-st able  re-forms  result  from  jS-tridymite  and  cristo- 
balite  at  115°— 120°  and  180°— 270°  C.  respectively. 
There  are  thus  at  least  seven  distinct  crystalline  forms  of 
silica,  and  with  rising  temperature  each  form  passes 
successively  into  one  possessing  a  higher  grade  of  crystallo- 
graphic  symmetry.  The  effect  of  pressure  is  to  raise  the 
quartz-tridymite  inversion  point  1°  per  9-5  atmospheres, 
or  roughlv  90°  for  a  column  of  rock  two  miles  in  depth. 

— H.  H.  S. 


Carbon  subsulphide,  C3S,.     A.  Stock  and  P.  Praetorius. 
Ber.,  1912,  45,  3568—3578. 

In  the  preparation  of  carbon  bitelluride  by  the  method 
previously  described  (this  J.,  1911,  954)  a  compound  of 
sulphur  and  carbon  was  invariably  obtained  as  an  impurity. 
This  has  been  identified  as  carbon  subsulphide,  C3S2, 
which  was  first  described  by  von  Lcngyel  (Ber.,  1893,  26, 
2960),  who  termed  it  "  tricarbonium  disulphide."  The 
best  yields  of  this  compound  were  obtained  from  carbon 
bisulphide  at  low  temperatures  in  the  presence  of  metals 
capable  of  reducing  carbon  bisulphide  with  the  formation 
of  sulphides,  and  for  this  purpose  the  electrodes  for  the 
arc  were  made  of  a  mixture  of  antimony  with  7  per  cent, 
of  graphite.  During  the  passage  of  the  current  a  slow 
stream  of  carbon  dioxide  was  passed  through  the  flask, 
and  after  about  three  hours  the  liquid  was  filtered  from 
the  black  antimony  sludge,  and  the  filtrate  shaken  for  an 
hour  with  200  grins,  of  mercury  and  some  phosphorus 
pentoxide  and  concentrated  on  the  water-bath  to  100  c.c. 
It  then  contained  about  1  per  cent,  of  carbon  subsulphide 
and  could  be  kept  for  a  week  in  the  dark  without  decom- 
position. By  further  concentration  and  distillation 
in  vacuo,  the  carbon  subsulphide  was  separated  as  a  solid 
yellowish-red  substance  at  a  temperature  of  about — 40°  C, 
the  receiver  having  been  cooled  with  liquid  ammonia. 
It  melted  at  — 0-5°  C,  forming  a  sparkling  red,  strongly 
refractive  liquid  which  had  a  sp.  gr.  of  T319  at  15°  C. 
and  a  molecular  weight  of  106-3  (theory  =1001).  It 
was  soluble  in  carbon  bisulphide  and  benzene  in  all  pro- 
portions, and  reacted  with  aniline  to  form  thiomalonanilide 
in  accordance  with  the  equation  : 

C3S2  +  2C8H5.NH2=CH2(CS.NH.C6HS)2. 
At  the  ordinary  temperature  it  became  turbid  in  a  few 
hours  and  was  spontaneously  polymerised  into  a  black 
carbon-like  non-volatile  mass,  which  was  not  affected  by 
water,  sodium  hydroxide  solution,  hydrochloric  acid  or 
chlorine  water.  When  heated  in  vacuo  the  polymerised 
product  was  decomposed  mainly  into  carbon  bisulphide 
and  a  carbonaceous  residue  containing  a  large  proportion 
of  sulphur.  In  this  respect  its  behaviour  corresponded 
with  that  of  the  polymerisation  product  of  carbon  sub- 
oxide described  by  Diels  and  Meyerheim  (this  J.,  1907, 
169). — c.  A.  M. 


</i  hydrides.     A.  Stock  and  C.  Masscncz.     Ber.,  1912, 
45,  3539—3568. 

Previous  attempts  to  isolate  definite  hydrides  of  boron 
have  been  unsuccessful,  mainly  on  account  of  the  instability 
of  these  compounds  especially  in  the  presence  of  water. 
In  the  authors1  experiment-  magnesium  boride  was  made 
to  drop,  little  by  little,  Into  hydrochloric  acid  (strength  2, 
4  or  SN)  at  a  temperature  of  50°  to  80°  C.  In  this  way 
the  formation  of  an  alkaline  reaction  in  the  vicinity  of  the 
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boride  was  prevented.  The  evolved  gases  were  condensed 
in  a  series  of  U-tubes  chilled  by  means  of  liquid  air,  and 
the  condensed  portion  was  subsequently  fractionated  by 
replacing  the  liquid  air  first  by  a  mixture  of  acetone 
and  solid  carbon  dioxide  ( — 82°C  to  — 75°  C),  then  by 
liquid  ammonia  ( — 45°  C.  to  — 35°  C),  and  finally  by  ice. 
By  these  means  the  following  compounds  were  separated  : 
(1)  Silicon  hydride,  SiH4 ;  (2)  carbon  dioxide;  (3) 
silicon  hydride,  Si,H6 ;  (4)  a  boron  hydride,  B4H,0,  boiling 
at  +16°  C;  (5)"a  boron  hydride,  B6H12,  boiling  at  a 
higher  temperature  and  having  a  tension  of  10  mm.  at 
0°  C.  ;  and  (6)  a  small  still  less  volatile  residue  containing 
other  boron  and  silicon  hydrides.  The  hydride,  B4H10, 
melted  at  about  — 112°  C.  and  readily  decomposed  into 
a  series  of  other  boron  hydrides.  On  treatment  with  water 
it  was  completely  decomposed  in  48  hours  at  the  ordinary 
temperature  in  accordance  with  the  equation : — 

B4H10+  12H20  =  4B(OH)3+  11H2, 
whilst  in  the  presence  of  alkali  a  similar  reaction  took 
place,  the  final  stage  being  represented  by  : 

B4H10+4NaOH+4H2O=4NaBO2+llH2. 

The  density  of  the  gas  (H=l)  was  (1)  26-9,  (2)  27-1  (theory 
=  26-8).  The  only  impurity  in  the  fractionated  product 
was  found  to  be  a  trace  of  the  less  volatile  boron  hydride, 
B6H12.  In  air  or  in  oxygen  it  took  fire  (with  dangerous 
explosions  in  vessels  with  narrow  openings).  Dilute 
hydrochloric  acid  acted  upon  it  like  water,  whilst  con- 
centrated nitric  acid  caused  it  to  take  fire  with  explosive 
violence.  Gaseous  ammonia  combined  with  it  to  form 
a  light  brown  compound,  insoluble  but  slowly  decomposed 
by  water,  and  apparently  containing  2  mols.  of  NH3 
to  1  mol.  of  B^jq.  Benzene  absorbed  the  hj'dride 
forming  a  stable  solution  possessing  the  characteristic 
repulsive  odour  of  the  gas.  The  other  hydride,  B0H12, 
the  formula  of  which  was  not  established  with  the  same 
certainty  as  that  of  B4Hl0,  was  a  colourless  liquid  igniting 
spontaneously  in  the  air  and  having  a  very  repulsive 
odour.  At  the  ordinary  pressure  it  boiled  at  about 
100°  C.  It  was  still  more  sensitive  to  the  action  of  water 
than  its  companion,  and  on  treatment  with  alkali  solutions 
yielded  hydrogen  immediately.  To  prevent  violent 
explosions  all  vessels  containing  traces  of  this  hydride 
should  be  washed  with  sodium  hydroxide  solution  before 
admitting  air. — C.  A.  M. 

Oxidations  effected  by  osmium  tetroxide  and  its  use  in 
rendering  chlorate  solutions  active.     Hofmann.     See  XX. 

Some  basic  copper  sulphates.     G.  Fowles.     Sec  Manchester 
Section,  p.    9. 

Patents. 

Sulphurous  gases  (e.g.,  gases  from  the  roasting  of  lead  ores)  ; 
Process  for  the  utilisation  of  dilute for  the  manufac- 
ture of  sulphuric  acid  in  lead  chambers.  A.-G.  fur 
Bergbau,  Blei-  und  Zinkfabrikation  zu  Stolberg  und  in 
Westfalen.     Ger.  Pat.  253,493,  June  10,  1911. 

The  dilute  sulphurous  gases  are  mixed  with  hot  burner 
gases  after  the  latter  have  passed  through  the  Glover 
tower,  and  the  mixed  gases  are  led  into  the  chambers.— -A.  S. 

Hydrofluoric  acid;    Manufacture  of .     H.  B.  Bishop. 

Fr.  Pat,  445,749,  July  3,  1912. 

The  process  consists  in  agitating  a  heated  mixture  of 
calcium  or  other  fluoride  and  a  suitable  acid,  such  as 
sulphuric  acid,  preferably  after  a  preliminary  mixing  or 
agitation  without  heating.  For  example,  68  kilos,  of 
finely  crushed  fluorspar  are  added,  with  constant 
stirring,  to  90  kilos,  of  99  per  cent,  sulphuric  acid, 
at  a  temperature  of  about  27°  C.  or  less.  Suitable 
apparatus  comprises  a  mixing  agitator,  connected 
by  a  pipe  witli  a  rotary  reaction  vessel  [e.g.,  a  cast 
iron  cylinder),  which  is  heated  externally  by  fuel 
gases,  and  means  for  securing  a  proper  circulation 
of  the  heating  gases,  so  as  to  ensure  a  higher  temperature 
near  the  discharge  end  of  the  reaction  vessel  than  at  the 
Other  end  (the  temperature  of  the  interior  of  the  cylinder 


near  the  discharge  end  being  maintained  at  about  315D  C. 
and  that  near  the  charging  end  at  115° — 127°  C),  thus 
causing  a  uniform  evolution  of  hydrogen  fluoride  through- 
out the  cylinder.  The  process,"  which  is  continuous,  is 
said  to  be  rapid  and  economical  and  to  give  a  good  yield, 
besides  which  it  is  characterised  by  comfort  in  working, 
owing  to  the  apparatus  being  gas-tight,  and  the  production 
of  a  non-adherent  calcium  sulphate  residue. — F.  Sodn. 


Ammonia  ;   Continuous  process  for  the  -manufacture  of- 


by  direct  reaction  between  water  and  potassium  ct/anide. 
P.  Weber.  Fr.  Pat.  445,506,  June  27,  1912.  Under 
Int.  Conv.,  July  1,  1911. 

Excess  of  steam  is  made  to  react  with  a  volatile  cyanide, 
such  as  potassium  cyanide,  at  its  temperature  of  formation, 
by  injection  into  a  mixture  of  coke  or  other  combustible 
carbonaceous  material  and  an  appropriate  reducible  salt 
\  such  as  potassium  carbonate,  which  is  undergoing  com- 
i  bustion  in  the  presence  of  air.  The  products  are  ammonia 
and  a  formate,  which  latter  is  separated  from  the  com 
bustion  gases  by  filtration  or  deposition  and  is  used  again 
in  the  process.  The  combustion  is  effected  in  a  shaft 
furnace  having  tuyeres  below  the  boshes,  for  the  supply 
of  heated  air,  and,  above  these,  rows  of  pipes  for  injecting 
steam  into  the  reaction  zone.  A  charging  arrangement 
depends  into  the  furnace  in  such  a  manner  as  to  maintain 
ttie  material  at  constant  level  and  at  the  same  time  to 
bring  about  partial  deposition  of  the  formate,  which  is 
returned  to  the  charge.  The  heated  gases  pass  out  at  the 
1  upper  part  of  the  furnace  to  a  dust  chamber  of  relatively 
large  dimensions,  in  which  the  reaction  between  steam 
and  cyanide  is  completed  and  in  which  a  further  deposition 
of  formate  takes  place,  and  they  are  then  cooled  in  regener- 
ative cooling  apparatus,  and  the  contained  ammonia 
is  absorbed  in  known  manner,  after  which  the  residual 
gases  may  be  burnt. — F.  Sodn. 

Ammonia  ;  Process  for  the  recovery  and  manufacture  of . 

K.  Burkheiser.     Fr.  Pat.  445.556,  June  28,  1912.   Under 
Int.  Conv.,  Sept.  12  and  26,  1911. 

Thiocyanates  are  treated  in  solution  with  oxidising  or 
reducing  substances,  in  process  of  formation,  or,  at  a  high 
temperature,  in  the  fused  state,  with  hydrogen  or  steam, 
j  or  with  substances,  other  than  alkalis,  which  yield  hydrogen 
or  steam  at  such  temperatures.  The  process  may  be 
applied  to  the  treatment  of  thiocyanates  obtained  from 
the  cyanogen  compounds  produced  in  gas  manufacture,, 
the  ammonia  formed  being  recovered  in  the  usual  way, 
along  with  that  previously  present  in  the  gas ;  the 
thiocyanates  arc  advantagcomly  added  to  a  charge  of 
the  coal  before  submitting  this  to  destructive  distillation. 

— F.  Sodn. 


Ammonia;     Catalyst  for    the    oxidation    of .     A.    dc 

Montlaur.     Fr.    Pat.    445,857.    Sept.    15,    1911. 

The  catalyst  consists  of  a  lustrous  and  adherent  deposit  of 
metallic  platinum  on  some  inert  material  such  as  mica. 
glass,  porcelain,  etc.  :  it  is  obtained  by  coating  the 
supporting  surface  with  a  solution  of  platinum  tetra- 
chloride m  an  essential  oil,  preferably  blue  chamomile 
oil,  and  effecting  reduction  at  a  red  heat,  or  by  the  decom- 
position, at  a  bright  red  heat,  of  polysulphide  ["  thio- 
sulfures  "]  compounds  of  platinum.— F.  Sodn. 

Dicyandiamidc  ;     Manufacture    of  a    substan,  ling 

essentially  of .     Oesterreichischer  Ycrein  fur  ('hem. 

und  Metall.  Produktion.  Ger.  Pat.  252,273,  Sept.  13. 
1910. 
Nitrolim  (crude  calcium  cyanamide)  is  extracted  with 
water,  the  aqueous  extract  is  treated  witli  a  quantity  of 
ammonia  equivalent  to  one-half  of  the  cyanamide  present, 
the  lime  is  precipitated  by  means  of  carbonic  acid,  and 
after  separation  of  the  calcium  Carbonate,   the  solution  is 

oonoentrated  to  the  crystallising  point   or  <■■,  d  to 

dryness.  Instead  of  adding  ammonia  ami  then  precipita- 
ting with  carbonic  acid,  precipitation  may  be  effected  with 
ammonium  carbonate— A.  S. 


.'4 


\  ii       \.  [BSj  ALKALIS;  SALTBj  NOM  METALLIC  ELEMENTS.  [Jan.  15,  1818. 


lit/drop*   «"'  •'<'"    eompounds  •'     Production 

ontbination    of  gaseous   or    volatile 

-    or    volatile    nitrogen 

Beindl     Ger.    Pat.   254,088,    Feb.    15, 

A  amoVM  oontaininf  not  mora  than  7  vol-,  of  the  carbon 

ipound  t«»  1  toL  ol  thi-  nitrogen  compound  is  used, 

wl,  rial  consisting  of  a  metallic  oxide  or 

a  „.  |  metallic  oxides.     It  is  stated  thai  oxides  of 

f  th<-  iron  group  have  the  property  of  inducing 

rapid  formation  <>f  hydrogen  cyanide  at  relatively  low 

-  from  dry  mixtures  of  gaseous  or  volatue 

I  nitrogen  compounds. — A.  S. 

-imw  sulphate  Kmon  .'    Proeesi  of  treating  waste . 

.-rift.  Pa..  Assignor  to  American 

Pittsburgh,  Pa.     U.S.  Pat. 

26,  1912. 

The  liquor  ■  filleted  and  evaporated,  ami  the  ferrous 

h»tc  th  kted   i-   mixed   with  f>5 — 1   per  cent. 

,iul  furnaced  at  a  dull  red  heat,  sulphur- 

<ial  being  burnt  in  the  furnace,  and  the 

h*«-  I  therefrom  utilised  to  maintain  the  heat  of 

tho  furn«  •-.     A-  a   result  of  this  operation  a   mixture  of 

sulphur  dioxide  and  trioxide  escapes  from  the  furnace,  and 

m   r.  -hul'    of    ferric    oxide    mixed    with    ferric 

•ulphate  i<  left.     Tin-  residue  i-  treated  with  "liquid," 

sulphate   is   dissolved    and    removed, 

leavinc'the  ferric  oxide  in  the  form  of  a  pigment  (rouge). 

— A.  a. 

(••r    mriuiis    purposes,    especially  for 

.  i>iprr.  etc.,  before  or  after  nuinufac- 

.   whilst  preserving  intact  their 

■  Li  air.     ('.   Bourlet.     Fr.  Pat.  445,175, 

.1.   I'M-. 

mm  is  ma  •  products  obtained  in  accordance  with 

•l-V.    3FbS04+Al,(<  .11  0,)„ 

II  0       Al,   I   dUK),.  2.  \.   or  511. <> 
dh    for    product-    serving  to    replace 

i   for  all    applications  of  these   reactions. 

— F.  Bodh. 

/•   •        fur  rendering  stabh  the 

1    ten    r  '  i'i .  <  Srunau,  Landshoff 

B.  Franks,  and  P.  May.     Ger.  Pat. 

eg   i 'tii. 

.hi'  ,   palmitic,  or  oleic 

the  mother  liquor  equivalent  to  the  free 

ubstanees    which 

wil  u  of  .-in  emulsion,  &p/.,  ammonium 

ulphonat  added. 

—A.  S. 

Sulphur  n  i,f fri/tn  hydrogen  mlphidt  mid 

P     •  u      Reckling- 

h*u-n,  ';•  rmai.  154,   (for.   I  •"•.   1911. 

tnd    hydi  ulphide    arc  treated, 

with   a   liquid    in   which 

■  T   an   aluminium   compound    of 

ie  aluminium   lurphfrN 

•       "f low  vapour 

rmed   an<l.    reacting   with   the   hydrogen 

i!|>hur  and  I  phlte, 

!  by  furt  •  menl  with  sulphur 

dioxid  th>-  liqi.  fairly 

rrxol   out,   preferably, 

hou'ld 

be  very  concentrated,   nor    should     it    he   brought 

-    t ulici.     J',v    tn  i.i ing 

'  on  nmuh  oessively  with 

Jphidr   nnd    ammonia,    the 

phHe   or    ralphate, 

I  ammonium    ralphite 

with  hot  air  or  oxygen  in  the  pri 

,  •  hir h  fa- 


■linn it  mi' 
stssJaaf   »< 

t-ri-.on     . 


the  ammonium  sulphate  solution  being  separated  and 
concentrated  as  desired.  In  the  case  of  gases  produced 
by  the  distillation  of  coal,  the  process  may  be  carried 
out  as  follows  : — The  gas,  free  from  tar,  is  washed  with  a 
solution  of  aluminium  sulphate,  and  the  liquor  treated 
with  sulphur  dioxide  until  the  precipitated  aluminium 
hydroxide  is  dissolved;  the  solution  is  then  employed, 
in  considerable  excess,  in  the  purifying  apparatus  in 
which  hydrogen  sulphide  is  removed  and  passes  thence 
into  oxidising  apparatus,  in  which  it  is  treated  with  air 
until  the  conversion  of  sulphite  into  sulphate  is  complete, 
after  which  the  suspended  sulphur  is  removed  and  the 
solution  is  used  again,  liquor  being  removed  and  con- 
ecnt rated  for  the  recovery  of  ammonium  sulphate  as 
desired. — V.  Sodn. 

Mr  enriched  in  oxygen  ;    Apparatus  for  the  manufacture  of 
.     ().  Hast."  Ger.   Pat.  253,494,  Dec.  29,  1911. 

Till",  cylindrical  vessel  containing  the  absorbing  liquid, 
e.o.,  water,  is  divided  into  compartments  by  concentric 
cylindrical  partitions  projecting  upwards  from  the  bottom. 
In  the  upper  part  of  the  chamber  a  piston  works  and  from 
this  a  second  series  of  concentric  cylindrical  partitions 
project  downwards  in  between  those  projecting  upwards 
from  the  bottom.  On  the  upward  stroke  of  the  piston 
air  is  drawn  into  the  outermost  compartment  through  a 
nonreturn  valve,  and  passes,  in  a  circuitous  path  through 
each  compartment  in  turn;  bubbling  through  the  water 
or  other  liquid  therein.  Shortly  before  the  piston  reaches 
the  lowest  position  on  the  downward  stoke,  suitably 
loaded  "  blow-off  "  valves  open,  through  which  the 
unabsorbed  gas,  rich  in  nitrogen,  escapes.  The  absorbed 
gas,  rich  in  oxygen,  which  is  evolved  from  the  water  in  the 
innermost  compartment  during  the  upward  stroke  of  the 
piston  escapes  through  a  valvcd  pipe  provided  for  the 
purpose. — A.  S. 


Hydrogen  peroxide  ;    Process  for  the  manufacture  of  - 
A.   Hempel.     Fr.   Pat.  445,090,  Aug.   25,   1911. 


SOLUTIONS  containing  persulphurio  acid,  or  a  mixture  of 
this  acid  and  Caro's  acid,  are  distilled  in  flat  shallow 
vessels  or  coils,  heated  externally  (preferably  by  electrical 
means)  and  provided  with  tubulures  which  allow  of  the 
ready  escape  of  the  hydrogen  peroxide  vapours  as  formed, 
other  tubulures  serving  for  the  entry  and  exit  of  the 
not  ing  liquor  which  is  introduced  in  the  atomised  state  or 
in  a  thin  stream  or  film.  Hydrogen  peroxide  of  50  per 
cent,  strength  or  over  may  be  obtained,  almost  without 
loss,  pure  sulphuric  acid  being  recovered. — F.  Soon. 

Ammonia  from  distillation  gases;    Recovery  of .     \V. 

Mueller,  Essen  on  Ruhr,  Germany.    U.S.  Pat.  1,045.590, 
Nov.  26,  1912. 

Si  i  Eng.  I'll.  15,034  of  1911  ;  this  J.,  1911, 1201.— T.F.B. 


Alkali  ahiminates  ;  Manufactun  of 


-.    D.  A.  Peniakoff, 

Brussels.     U.S.    Pat.    1,045,097,    Nov.    19,    1912. 

Skk  Eng.  Pat.  30,324  of  1909;  this  .J.,  1910,  1454.— T.F.  15. 


Sulphates;      I 'roc  ess  for   the    rid  net  ion    "J 


-.      V.     Polio 

and  E.  Cadenaooio,  Genoa,  Italy.     U.S.  Pat.  1,045,769, 

Nov.  20,   1912. 

Skk.  I'i.   Pat.  423,228  of  1910  and  Addition  thereto;    this 
.1..   1911,  020,  747.— T.  F.  P.. 

Seducing    chemical    compound*    [preparation    of   boron}; 

SJilliod  and  apparatus  for .      E.    W'eintraiib,   Lynn, 

Mi  v     ignoi    to   Genera]    Electric   Co.,   New    York, 

i    -     Pat.    1,040,043,  Dec.  3,  1912. 

I,    Pal    121,881  of  1010 ;  this  J.,  1911,488.— T.  F.  B. 
Barium    oxidt  :     Process   for    the.    vuinvfacture    of- 


W.  Kirchner,  A  i  nortoChem.  Fabr.  Grlinau,  Landshoff 
andMeyei  A.  G., Grlinau, ( lermany.  U.S.  Pat.  1 ,04  7.077, 
Dee.   10,   1912. 

BtTtFr,  PM.  441,565  of  1912  j  this  J„  1912, 922, — T,  P,  P 
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Treatment  of  sulphide  ores  or  metals  -bear ing  solutions  and 
production  of  ammonia  or  ammonium  salts  or  ether 
nitrogenous  compounds.     Eng.  Pat.  25,506.     See  X. 


VIII.— GLASS;    CERAMICS. 

Soda-barium  and  soda-lime  glasses  ;   Relation  of  the  refrac- 
tive index  of to  their  chemical  composition.     E.  W. 

Tillotson,  jun.     J.  Ind.  Eng.  Chem.,  1912,  4,  882—885. 

The  author  determined  the  refractive  powers  of  four  series 
of  soda-barium  glasses,  the  composition  of  which  varied 
from:— (1)  Na20,3SiO,  to  BaO,SiO„ :  (2)  Na.,0,3-5SiO, 
to  BaO,Si02;  (3)  Na,0,5Si02  to"BaO,Si02;  and  (-1) 
Na20,3Si02  to  BaO,2Si62.  The  results  are  given  in  tables 
and  curves,  together  with  those  obtained  previously  for 
some  soda-lime  glasses  (this  J.,  1912,  433).  The  exis- 
tence of  compounds  of  the  type,  Na20,BaO,xSi02  and 
2Na20,3CaO,xSi02,  is  indicated  on  the  curves.  The  specific 
refractive  powers  of  the  glasses  computed  with  the  aid 
of  the  calculated  densities  (this  J.,  1912,  28,  1127)  are 
additive  from  the  pure  sodium  silicate  up  to  the  double 
silicate,  and  from  the  double  silicate  up  to  the  barium 
or  calcium  silicate.  Eor  glasses  varying  in  composition 
from  the  pure  sodium  silicate  up  to  the  double  silicate 
and  thus  including  nearly  all  the  typical  commercial 
soda-lime  and  soda-barium  glasses,  the  specific  refractive 
power  may  be  calculated  (using  Gladstone  and  Dale's 
formula)  from  the  percentages  by  volume  of  the  constituent 
oxides,  the  specific  refractive  powers  of  the  oxides  in  the 
glasses  being  taken  as  SiO,.  0-1995;  BaO,  0-0500;  Cat), 
0-2410;    Na20,  0-2360.— A".  S. 


Various  forms  of  silica  and  their  mutual  relations,     Fenncr. 

See  VII. 


Patents. 
Glass  ;     Preparation    of  a  quality -testing  table  for 


G.  R.  Fischer.     Ger.   Pat.   252,733,  April  12,   1912. 

The  glass  is  subjected  to  the  action  of  high-pressure  steam 
in  an  autoclave,  and  is  then  photographed.  By  the  action 
of  the  steam,  the  alkali  of  the  glass  separates  comparatively 
rapidly,  and  the  extent  of  the  separation  can  be  registered 
photographically.  Photographic  reproductions  of  test- 
pieces  of  different  glasses  may  be  arranged  in  a  table 
according  to  the  amounts  of  alkali  separated. — A.  S. 


IX.— BUILDING  MATERIALS. 

['mi  ju<  forms  of  silica  and  their  mutual  relations.      Fciiner. 

See  VII. 

Patents. 

Viscous,    string;/,  adhesive     substance,     more     particularly 

for  use  in  the  asphalt  indu  itry  ;  Process  for  making  a . 

J.  Copper  and  0.  Geiger,  Oberturkheim,  Germany. 
Eng.  Pat.  6019,  March  11,  1912.  Under  Int.  Conv., 
Sept.  6,  1911. 

See  Fr.  Pat,  434,065  of  1911  ;    this  J.,  1912,  232.— T.  F.  B. 


Wood;    Preservation  oj E.  Kuhn,  Brussels.     Eng. 

Pat.  14,496,  June  20,  1912. 

See  Fr.  Pat.  445,244  of  1912  ;  this  J..  1912,  1 182  — T  F.  B. 
Cement,  mortar,  and  concrete ;    Method  of  rendering 


■uxiterproof.     R.     A.     Plumb,     Detroit,     U.S.A.     Eng. 
Pat.  17,070,  July  22,  1912. 

SekU.S,  Pat.  1,036,898  of  1912. ;  this  J.,  1912, 926,— T.F.B. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Charcoal  iron  ;  Effect  of  hiyii  carbon  content  on  the  quality 

of .     J.  E.  Johnson,  jun.     Met.    and   Chem.    Eng., 

1912,  10,  777—788. 

An  account  is  given  of  an  investigation  of  the  reason  for 
the  great  difference  in  price  between  the  charcoal  irons 
of  Lake  Superior  and  those  of  the  Southern  and 
Eastern  regions.  Irons  were  found  to  have  different 
characters  quite  independent  of  their  composition,  and 
although  silicon  controls  the  condition  of  the  carbon, 
phosphorus  the  fluidity,  and  manganese  the  chilling 
qualities,  yet  the  presence  or  absence  of  these  elements  alone 
does  not  account  for  the  differences  familiar  to  those  who 
use  high-grade  iron  for  special  purposes.  Details  are 
given  of  the  analysis  and  microscopical  examination  at 
various  depths  in  a  pig  with  a  white  chilled  spot  in  the 
centre,  known  as  "  spotted  iron,"  and  which  is  useless  for 
the  manufacture  of  chilled  car  wheels.  It  is  shown  that 
the  white  chilled  spot  consisted  of  the  eutectic  containing 
4-30  per  cent,  of  carbon  the  existence  of  which  is  discussed 
with  reference  to  the  iron-carbon  equilibrium  diagram.  It 
is  concluded  that: — (1)  Spotted  irons  arc  the  result  of 
carbon  segregation.  (2)  This  segregation  may  occur  in  irons 
containing  more  or  less  carbon  than  the  eutectic  ratio,  and 
is  less  marked  the  further  the  carbon  is  below  this  ratio. 
(3)  When  the  fracture  of  an  iron  shows  high  cleavage  at  the 
edge  it  is  most  likely  to  be  cither  at  or  above  the  eutectic 
ratio  and  to  be  a  weak  iron.  (4)  Close-grained  spots  not 
associated  with  cleavage  may  occur  in  irons  of  good 
quality  especially  where  the  silicon  content  is  compara- 
tively high.  (5)  There  appears  to  be  some  further  un- 
known factor  which  produces  strength  and  high  chill  with 
a  given  silicon  content  in  the  same  wa}T  as  low  carbon 
induces  weakness  and  low  chill  with  a  given  silicon  content. 
The,  paper  is  illustrated  by  nineteen  microphotographs 
which  are  discussed. — A.  H.  C. 


[Iron.]  Titanium  in  malleable  castings ;  Further  notes  on 
the  use  of .  C.  H.  Gale.  Trans.  Amor.  Foundry- 
men's  Assoc.,  1912,  353—355.  (Sec  also  this  J.,  1911, 
958.) 
Further  results  are  given  showing  the  effect  of  titanium 
upon  the  tensile  strength  and  elongation  of  open-heart  li 
malleable  iron.  The  fcrrotitanium  employed  contained 
IV  70-18,  Ti  20-66,  Al  7-46,  C  0-84,  and  Si  0-83  per  cent.  I  n 
the  first  series  of  experiments,  in  which  from  0-25  to  0-3. > 
per  cent,  of  the  alloy  was  added  to  the  metal  in  the  hand 
ladles,  the  quality  of'the  product  was  found  to  be  inferior  to 
that  of  the  untreated  iron,  this  result  being  mainly  attri- 
buted to  the  aluminium  content  of  the  alloy.  In  another 
series  from  0-15  to  0-20  per  cent,  of  the  alloy  was  added  to 
the  metal  in  the  bath  or  in  the  large  receiving  ladle  and 
a  distinct  improvement  in  the  mechanical  qualities  of  the 
metal  was  observed.  The  iron  employed  in  the  inv« «tjg»- 
tion  was  of  so  good  a  quality,  however,  that  the  effect  of 
the  titanium  was  generally  inconspicuous,  the  results 
indicating  mainly  that  treatment  of  good  metal  with 
deoxidising  alloys  is  unnecessary. — W.  E.  V.  P. 

Mild  steel;   Influence  of  arsenic  on  tht  properties  of  . 

J.  Liedgens.  Stahl  u.  Eisen,  1912.  32.  2109—21 15. 
Using  a  mild  steel  containing  0-08  per  cent.  C.  0-435  Mn, 
0-020  P,  0-050  Si,  0-050  S,  0177  Cu,  0032  As,  Bixteen 
alloys  were  prepared  ranging  from  01 23  to  3-516  per  cent. 
As,  their  complete  compositions  being  given.  I  p 
to  2-8  per  cent,  cold-shortness  rose  rapidly  in  alloys 
containing  from  0-4  per  cent,  or  more  but  red-«hortne« 
was  unaffected.  The  mechanical  tests  of  ban  welded 
both  bv  the  oxyhvdrogen  flame  and  electrically  an  tabu- 
lated  and  show  a  continually  decreasing  strength-  Un- 
critical points  of  the  allovs  were  lowered  by  addition  of 
arsenic.  All  the  allovs  showed  good  rolling  propertiei  np 
to  the  highest  arsenic  content,  and  it  waj  potmble  to  make 
cylindrical  art  ides  containing  up  to  1  5  per  oenl .  of  anenic, 
while  the  enamelling,  tinning,  and  galvanising  capability 
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table.-  and  ourvw  of  the  electrical  and 

•ietic  properties  are  given  ami  it  is  shown  that  with 

oie  content  the  specific  gravity  ami  specific 

■  inorCHOOd.  the  total  «ratt-lo88  i-  lowered,  the 

•  ility.    hj  and    t  oereiveness    are    advan- 

ly  influenced   with  a    high  arsenic  content,   the 

rem  .'id  magnetisation  remaining  about  the  same, 

while  the  aired  of  ageing  (estimated  by  measuring  the 

d  after  heating  for  240  hours  at 
lln  -    stronger.      It    appear-   from   the   results   that 

arsenic  is  not  a  dangerous  constituent  of  mild  steel  accom- 
pany iron  in  practice,  hut  that  any  changes  of  a  favourable 
nature  due  to  it-  pn  ire  not  bo  considerable  as  to 

warrant  it*  introduction  or  use.  The  paper  is  illustrated 
l'v  fourteen  tables  and  sixteen  curves. — A.  11.  C. 


C*d'r.».l>d  'utioiK :     Theory    of- 


-.  with    an 


'•  and  martenaile.     H.  Hanemann. 
Int.  A,  logr.,  1912.  3.  127—140. 

After   i  aeral  theory  of  undercooled  solid 

•i«>ns  and   it-  applications,  the  author  -hows  that    in 

hyp  i   ui-tenite  and  martensite  are  distinct 

phsnos     This  conclusion'  is  reached  because  on  heating 

rhich  temperature  they  are  both  resolved 
into    ferrite    and    cementite)    the    martensite    needles    are 

Kopically  to  yield  much  less  cementite 
than  the  austenite.  The  martensite  a'-"  is  not  decom- 
posed at  sot  h  a  low  temperature  as  the  austenite.  As 
martensite  is  formed  from  austenite  in  liquid  air,  the 
author  has  studied  the  volume  ehanges  associated  with 
the  transformation  and  finds  there  is  always  a  consider- 
able diminution  in  the  specific  gravity.  These  results  were 
obtained  by  the  immer-ion  of  specimens  which  had 
.  lv  been  quenched  from  about  1100°  C.  The  same 
ime  change  i-  noticed  even  after  annealing  for  45 
mir.  up  to  280*  ('.     If  the  annealing 

temperature  _"         ,  there  is  no  change  in  volume 

immersing  in  liquid  air.  showing  that  at  270°  C.  austenite 

tnposed,  This  conclusion  has  been  con- 
firmed by  mi  investigation. — W.  H.  P. 

,>ftur  in  piijir,,  and  steel;    New  method  f or  the  deter- 
A.    Vita   and  C.    Mi   -'ne/.   Stahl  u. 
2    B3  2090. 

m   4 — 8    grins,    of    pig-iron,    or    8  grms.   of  steel,  arc 
dissolsed  in  hydrochloric  acid  in  the   usual   manner  and 
sulphide    evolved    i-    absorbed    by    an 
ttion  of  cadmium  sulphate  prepared  by 
nium   sulphate  in    1    litre  of 
i   ammonia  and  9    litres  of  water.      To  mini- 
mise the  amount  of  hydrochloric  acid  in  the  distillate, 

ii     flash    i-    fitted    with    a  Bpecial 

trap    whieh     it     illu-'r.  ted.      If    the    distillate     becomes 

i.  ammonia    i-    added    from    time    to  time.     The 

taining  the   precipitated    cadmium   sulphide 

I  (in  the  oaac  of  pig-iron  for  .'50  min.)  in  order  to 

drive  off  the  hydro' stfbotll  and  then  diluted  in  another 

beaker  with  •  -  ataining  25  c.c.  of  sulphuric 

1(1  :  1 )  and  which  ha-  \><<n  made  ju-t  red  with  standard 

potassium  permanganate.  U  \-  now  titrated  slowly  with 
constant  stirring  until  the  cadmium  sulphide  has  dis- 
appeared and  the  solution  remains  pink  for  one  rnin 

ilphur  i-  one-eighth  of  the  iron  value 

'  ie  pota  ,nd  the  results    of   fifteen 

tabulated  analv»e«  nhow  close  agreemenl  with  gravimetric 
methods.— A   If 

\>   i  <  hern..  1012,  4.  8!).-,. 

Tin  ii  - 1  %    'tin-  J  .    1012,   136)  for 

n  of  vanadium  h  modified  bo  thai 

chromium  may  be  determined  an  well  in  the  same  -ample. 

Two  tfrm«.   of  th'-  !.   by  (  n   a 

_•  sulphuric  acid  and  60  c.o. 

I    when  ''f    lilt  I  ie 

I   12)  are  added.     The   lolution  I  to 

ind  oxidised  with  sodium 
te    colour    (prodi 
.  of  i  be  mangancw)  does  not  disappear  on 


shaking.  It  is  then  diluted  to  200  c.c,  and,  after  addition 
of  a  little  more  sodium  bismuthate,  boiled  for  20  minutes 
to  decompose  the  permanganic  acid.  After  cooling  by 
adding  50  c.c.  of  water,  the  manganese  dioxide  is  removed 
by  filtering  through  asbestos,  the  filtrate  is  made  up  to 
300  c.c.,  cooled,  treated  with  5  c.c.  of  syrupy  phosphoric 
acid,  and  titrated  with  .\'/l(X)  ferrous  sulphate,  using 
urricyanide  as  external  indicator.  The  solution  now 
contains  divalent  chromium  and  quadrivalent  vanadium, 
and  the  latter  is  oxidised  by  titrating  with  A/100  per- 
manganate, a  slight  cnccss  of  the  latter  being  added 
and  titrated  bach  with  ferrous  sulphate  :  the  c.c.  of  total 
ferrous  sulphate  minus  the  c.c.  of  permanganate  X 
0-00017:5:5  represents  the  chromium.  Excess  of  ferrous 
sulphate  is  now  added  and  then  1  grm.  of  manganese 
dioxide,  and  after  shaking  until  all  ferrous  iron  is  oxidised, 
the  solution  is  filtered  through  asbestos  (using  suction) 
and  the  vanadium  titrated  with  permanganate. — A.  S. 


Role    of   alumina    in  — 
Let-.      Met.    and   Chcm. 


Eng 


Copper-slag   formation  ; 
Buchanan    and    F.    E. 
1912,  10.  795. 

On  the  assumption  that  the  lime  combines  with  the 
requisite  amount  of  alumina  to  form  a  calcium  silicate 
and  aluminium,  Ala08,3CaO,6SiOa,  the  alumina  acting  as  a 
base  and  any  excess  over  the  amount  required  by  this 
formula  acting  as  an  acid,  an  average  monthly  slag  gave 
the  figures  shown  in  the  following  table: — 


Per  cent. 

Oxygen 

units. 

Acid. 

Base. 

SiOo    

44-0 
17-4 
19-2 
1G-1 
2-5 

23-47 

2-68 

\i  ,6a  

5-49 

CaO  

FeO  

MgO    

5-49 
8-57 

1-00 

99-2 

26-15 

15-55 

This  gives  a  base  to  acid  ratio  of  1-0:1-68,  a 
good  economic  slag.  It  is  stated  that  the  addition  or 
subtraction  of  lime  to  or  from  the  charge  beyond  certain 
narrow  limits  proves  from  experience  that  the  amount  of 
alumina  acting  as  a  base  is  determined  by  the  amount 
of  lime  present  in  the  slag. — A.  Ii.  C. 

Copper-cuprous   oxide ;     Investigation   of  the   dissociation 

pressures  and  melting  points  of  the  system .     R.  E. 

Slade  and  F.  D.  Farrow.     Proc.  Roy.    Soc,  1912,    A, 
87,  524—534. 

THE  melting  points  of  mixtures  of  copper  and  cuprous  oxido 
ranging  from  pure  metal  to  88-24  per  cent,  of  copper  having 
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been  determined  by  Heyn  (Z.  anorg.  Chem.,  39,  11  ;  this 
J.,  1901,  996),  the  present  investigation  was  confined  to 
the   remaining   portion    of    the    melting    point  diagram. 


G.  H.  Clamer 
Metals,    1912. 
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As  shown  in  the  diagram  (Fig.  1) — in  which  the  points 
marked  +  indicate  the  results  obtained  by  Heyn — 
the  system  was  found  to  be  similar  to  that  of  phenol 
and  water.  At  temperatures  above  1195°  C.  mixtures 
containing  between  20  and  95  per  cent,  of  cuprous 
oxide  were  found  to  separate  into  two  layers  (the  upper 
rich  in  cuprous  oxide  and  the  lower  rich  in  copper) ;  by 
increasing  the  temperature  up  to  1400°  C.  the  solubility 
of  one  liquid  phase  in  the  other  was  found  to  be  slightly 
increased — but  the  authors  consider  it  possible  that  the 
quenching  of  the  charges  may  not  have  been  sufficiently 
rapid  and  that  in  all  the  experiments  the  equilibrium 
obtained  was  approximately  that  at  1195°  C.  The 
m.  pt.  of  pure  cuprous  oxide  is  about  1210°  C.  For  the 
determination  of  the  dissociation  pressures,  the  furnace 
described  on  page  31  was  employed,  with  the  addition 
that  to  the  glass  exit-tube  projecting  through  the  base 
was  sealed  a  U-tube  connected  with  the  vacuum  gauge 
and  Topler  pump  ;  during  the  experiments  this  U-tube 
was  immersed  in  liquid  air  for  the  purpose  of  condensing 
any.  sulphur  dioxide  and  carbon  dioxide  evolved  from  the 
magnesia  boats  employed  as  containers  for  the  charges. 
The  pressure  of  the  system  was  too  small,  and  equilibrium 
obtained  too  slowly,  for  anv  determinations  to  be  made 
at  temperatures  below  ]200CC.  ;  but  at  1205°,  1240°, 
1260°  and  1324°  C.  the  pressures  obtained  were  respectively 
4,  10,  12  and  25  mm.  of  mercury.  The  results  are  shown 
in  Fig.  2  ;  curves  I.  to  IV.  are  dissociation  curves  of  the 
system,  liquid  (1) — liquid  (2) — gas:  curve  V.  is  that 
of  the  di-variant  system,  liquid — gas  at  1230°  G,  and 
in  this  case,  owing  to  the  absence  of  sufficient  copper 
to  form  two  liquid  phases,  no  equilibrium  was  reached. 
As  the  result  of  an  experiment  to  determine  the  influence 
of  a  small  piece  of  platinum  upon  the  dissociation  pressure 
at  1210°  C.  it  was  found  (curve  IV.)  that  the  latter  was 
raised  from  10  to  10  mm.  In  the  course  of  the  investiga- 
tion it  was  found  that  cuprous  oxide  volatilises  per  seand 
not  only  by  dissociation  and  subsequent  re-combination 
of  its  constituents ;  at  1300°  C.  a  small  piece  of  cuprous 
oxide  was  completely  volatilised  in  air  from  a  strip  of 
platinum.— W.  E.  F.  P. 


Copper  and  brass  ;  Electric  melting  of .     G.  H.  Clamer. 

Trans.  Amcr.  Inst.  Metals,  1912.     [Advance  copy.] 

The  author  suggests  that  the  advantage  to  be  derived  from 
the  use  of  the  electric  furnace  will  not  so  much  reside  in 
a  reduction  of  the  melting  costs  as  in  a  diminished  loss  of 
metal  and  the  avoidance  of  sulphur  absorption  from  the 
furnace  gases.  It  is  stated  that,  even  in  a  closed  crucible, 
brass  absorbs  002  to  005  per  cent,  of  sulphur  during 
melting  in  a  coke  furnace. — R,  W.  N 


Brass  -melting  ;  The  electric  furnace  for 

and    C.    Hering.     Trans.    Amer.    Inst. 
[Advance  copy.] 

The  cost  of  electric  energy  is  not  necessarily  the  most 
important  factor  to  be  considered.  To  be  cheaper  than 
fuel  heat,  electric  heating  must  possess  other  advantages, 
such  as  the  greater  heat-efficiency  of  the  electric  than  of 
the  fuel  furnace.  As  many  of  the  objectionable  features 
of  fuel  heating  do  not  appear  below  high  temperatures, 
probably  an  advantageous  method  will  be  to  preheat 
with  fuel,  developing  higher  temperatures  by  electricity. 
By  casting  direct  from  tilting  furnaces,  the  necessity  for 
overheating  is  abolished,  and  by  the  electric  furnace  the 
metal  may  be  melted  entirely  in  a  non-oxidising  or  even 
a  reducing  atmosphere.  This  greatly  reduces  volatilisation 
losses.  The  abolition  of  crucibles  constitutes  another 
point  in  favour  of  the  electric  furnace,  which  also  presents 
advantages  as  regards  cleanliness,  convenience  and 
comfort.  To  melt  and  superheat  to  casting  temperature, 
say  1000°  C.  100  lb.  of  ordinary  brass  requires  about 
6-9  kilowatt -hours,  assuming  cold  metal  at  the  start 
and  no  loss  of  heat.  It  is  shown  that  the  saving  due  to  the 
decrease  in  loss  of  metal  with  electric  heating  considerably 
exceeds  the  total  cost  of  electric  energy  required.  After 
outlining  the  various  types  of  electric  furnaces,  the  authors 
advocate  the  adoption  of  a  resistance  furnace  in  which 
agitation  of  the  bath  is  obtained  by  the  "pinch"'  effect. 
Figures  are  given  for  the  electrical  and  fuel  consumption  in 
metal-melting  work  ;  these  are  compiled  from  various 
sources,  and  are  put  forward  as  approximately  correct. 

— R.  W.  N. 


Tin  concentrate  ;   Notes  on  the  valuation  of  Nigerian 

R.  T.  Hancock.     Inst,  Min.  and  Met.,  Dec.  19,  1912 
[Advance  proof.] 

In  the  "  field  "  method?  adopted,  the  tin  concentrate 
is  valued  on  the  basis  of  its  specific  gravity.  The  clean 
concentrate  consists  essentially  of  cassiterite  and  "  black 
sand  "  (magnetite,  ilmenite,  rutile  and  zircon)  with  a 
small  quantity  of  monazite.  Since  all  the  constituents  of 
the  "  black  sand  "  (in  which  ilmenite  largely  predominates) 
have  practically  the  same  sp.  gr.,  this  material  may  be 
regarded  as  homogeneous  within  a  wide  range  of  com- 
position. The  sp.  gr.  of  monazite  is  between  those  of 
"  black  sand  "  (about  4*5)  and  cassiterite  (about  7),  but 
as  this  constituent  is  rarely  present  in  quantity,  the 
proportion  of  cassiterite  present  in  a  concentrate  of  known 
sp.  gr.  may  be  calculated,  it  is  stated,  with  a  fairly  close 
approximation  to  the  truth.  The  concentrate  is  pur- 
chased in  the  dry  state  by  measure,  the  current  local  unit 
being  the  "  cash  bowl  "  ;  the  cash  value  of  a  "  bowl  "  of 
concentrate  is  ascertained  by  means  of  the  formula  : — 


Cash  value 
per  bowl 


X 


X 


Weight 
per  bowl 

Cash  value  of 


(  Weight  _ 

ij»er  bowl     "zero 

•standard  "  bowl 


Weight  of  \ 

bowl  / 


Weight  of  "  standard  "  bowl 

the  terms  "  zero  "  and  "  standard  "  indicating  respectively 
I  barren  "  black  sand,"  etc.  and  concentrate  of  known 
|    market  value.  — W.  E.  F.  R 

Tin  ;   Notes  on  the  direct  volumetric  determination  of . 

H.  J.  B.  Rawlins.     Inst.  Mia.  and  Met.,  Dec.  19,  1912. 
[Advance  proof.] 

In  an  investigation  to  ascertain  the  degree  of  accuracy 
attainable  by  technical  methods  in  the  direct  determination 
of  tin  in  the  commercial  metal,  the  following  processes 
were  employed  : — (1)  Titration  with  excess  of  ferric  chloride 
and  working  back  with  a  dilute  solution  of  titanium 
chloride  (method  of  Knecht  and  Hibbert  ;  compare  this  .1.. 
1905,  1192),  (2)  titration  with  ferric  chloride,  employing 
starch  and  cuprous  iodide  as  indicator,  (3)  titration  with 
iodine.  The  procedure  adopted  in  the  Beoond  and  third 
methods  consisted  in  oxidising  tin'  bulk  of  the  stannous 
chloride  by  the  addition  of  a  definite  volume  of  a  strong 
solution  of  ferric  chloride  or  iodine  from  an  automatic 
burette,  and  completing  the  titration  with  a  corresponding 
weak  solution.     It  was  found  that  by  treating  1  grm.  of 
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the   metal  (thinly   rolled   01  in  the  form  of   tilings)   with 

•  cold  or  slightly  warm  concentrated  hydrochloric 

ik  through  which  ■  current  <>f  carbon  dioxide 

etained  and  into  which  ■  small  piece  of  marble 

had  been  previously  placed,  solution  was  effected  in  from 

■•<  minutes,  the  whole  of  the  tin  being  retained  in 

the  stannous  condition,     In  detenninationa  made  by  the 

three  methods  upon  eommereial  tin  containing  only  traces 

of  antimony,  the  maximum  differenoee  obtained  (in  terms 

.•f  tin)  were  i>U  jkt  cent,  by  the  tirst.  015  by  the  Becond 

ami  0*10  by  the  third  process.     Coppei  in  small  quantity 

was   found   to   be   practically   without    influence   on   the 

titanium  chloride  titration:    it  is  generally  known,  bow- 

ul\  divided  antimony  is  dissolved  by  solutions 

oi  feme  chloride  and  iodine,  but  Bince  this  constituent  is 

present  in  only  the  smallest  quantity  in  many  brands  of 

tiii — and    when   present    may    be   determined 

•    d    for — the   author   considers   that    the   results 

f. .r  tin  obtainable   by  tlv  direct   methods  indicated  are 

Ml  only  sufficiently  accurate  for  technical  purposes,  but 

in  many  oases  more  correct  than  those  obtainable  by  the 

"difference"  method  involving  rapid  technical  determhv 

.-  .'f  the  impurities.  —  \V.  K.  P.  P. 


siuni,  zinc  and  cadmium.  The  binary  zinc-cadmium  alloy 
show  a  eutectic  point  at  262°  C.  with  26-5  atomic  per  cent. 
of  zinc.  The  cadmium  holds  about  2  atomic  per  cent,  of  zinc 
in  solid  solution.  Magnesium  and  zinc  form  a  compound, 
MgZn,  (m.  pt.  689°  C.)  and  two  eutectics  containing 
respectively  7*6  atomic  per  cent,  of  magnesium  (m.p. 
363°  C.)  and  72  atomic  per  cent,  of  magnesium  (m.p. 
340°  C).  Magnesium  and  cadmium  give  a  compound, 
MgCd  (m.p.  424°  C.)  which  forms  an  unbroken  series  of 
solid  solutions  with  both  components.  The  compound, 
MgCd,  exists  in  two  forms,  the  transition  temperature 
being  248°  C.  The  ternary  system  has  only  one  true 
triple  eutectic  point  (250°  C.,  73  atomic  per  cent. 
Cd,  25  Zn,  and  2  Mg)  and  may  be  divided  as 
regards  primary  crystallisation  into  three  areas.  The 
largest  range1  of  alloys  covering  over  two-thirds  of  the 
triangular  diagram  is  that  which  gives  the  compound, 
MgZn ..  A  narrow  strip  covering  about  one-fifteenth  of  the 
triangle  corresponds  to  primary  zinc  separation,  while 
the  remainder  is  a  region  in  which  a  solid  solution  is  the 
first  product  to  separate.  The  number  of  alloys  studied 
has  been  nearly  200  and  the  paper  is  illustrated  by  40 
photomicrographs   which   arc   described   and   discussed. 

— W.  H.  P. 


of  minute  quantities  of .     V.  Fortini. 

(hem.  Zeit..   1912,  36.   1461. 

Tiik  author  has  found  Bianchi  and  I)i  Nbla's  modification 

limethylglyoxime  test   (Boll.  ('him.  Farm..    HMO, 

49      51"3  satisfactory,    but    troublesome,    and    has 

modified  it   as  follows,  especially  for  use   with   metallic 

■  lining  nickel : — 0*5  grm.  of  dimethylglyoxime 

hred  in  0  cc.  of  08  per  cent,  alcohol,  and  5  c.c.  of 

I  kted  ammonia  arc  added.   The  clear,  pale  yellowish 

I  keeps  for  a  long  while  in  glass-stoppered 
bottle.     The  surface  of  the  metal  to  be  tested  is  cleaned 
with  ether,  and  a  drop  of  the  reagent  is  brought  upon  it  : 
trace*  of  nickel  oxide  show  as  red  specks  in  a  few  seconds 
re  any   eopp  ent    can    dissolve    and    turn   the 

reagent    blue.     With  fresh    and  onoxidised  surfaces  it  is 
beat    a   small   spot    with   a   small   oxidising 
flame,  and  apply  tl  rtf    after  cooling.      The  test  is 

ind  leaves  no  permanent  traces  even 
J.  T.  D. 


■  muni/  iiIIdi/-  ;  The  ternary  system . 

•  r.     In'    /  Uogr.,  1912,  3   102  —  120. 

Tin;  various  binary   mixtures  in  this  system  include  the 

.  _■    eompound  d,    CiijCd,,    8b2Cd,,    SbCd, 

,.     i'h'-  author's  scheme  for  the  investigation 

eqmnbrium  diagram   includes  the  survey  of  the 

twtwi-i-n    these    compounds.     He    has 

already  be^n   el  MM    thai    the  sections,    8b€u, — 

I  d-    Bb<  ii .  an  pi.i'  inally 

binary  in  typo  :   in  the  mixtures  of  these  three  leries  the 

■  >nly  "ini|H>unds  whi<  h  crystallise  are  those  which  corre- 

-md- points  of  the  n  -  It    is 

■1,    forms    similar    systems    with 

'I  hat    portion    of    tie     total     J    U  m 

SbCd    has    also    been    more 

■  inary  eutectic  curve*  in 

ntectic  point     100    C,   18*5 

iper,  t T - ".  of  antimony  and  34  of 

u).     In  the  d,  tli*-  initial  ci 

.••Id  thf-  compound,  SbCd,  but  SbgCd,  is 

at  a  I'  and  SbCd  is  subse- 

■  ii  evolution  of  heat.    To  gut 

vi-h  therefore  jr  i-  necessary  to  Ino  ulate 

wit-  The  same  phenonv  it  in  the  ternary 

le  ternary  system  SbCu 
L    -W.  If.  P. 


■ 


Ternary  alloys  <>j  — . 

/■■'■■■  ,1912, 78, 

Mid  a   pr  /  Chi  ,,,.    | ') 1 1 1    7:;j 

the  aot'r  ;   .  ••    thei  mal  and 

-otrraphi  irv  alloy-  of  mm. 


Cobalt-chromium    alloys.     E.    Hayncs.     Met.    and    Chcm. 
Eng.,  1912,  10,  804—806. 

Ix  continuation  of  previous  work  on  cobalt-chromium 
alloys  (this  J.,  1910,  1253)  an  account  is  given  of  some 
further  alloys  with  tungsten  and  molybdenum.  Tungsten 
alloys  readily  with  chromium  and  cobalt  in  all  proportions, 
having  little  influenco  in  small  quantities ;  above  3 
per  cent,  the  alloy  becomes  harder  and  more  elastic 
especially  in  the  presence  of  small  quantities  of  carbon, 
boron,  or  silicon.  Keeping  the  chromium  at  15  per 
cent,  aforgeable  alloy  suitable  for  cold  chisels  and  wood- 
working tools  is  obtained  when  the  tungsten  reaches  ten 
per  cent.  As  the  tungsten  content  rises  to  20  per  cent, 
the  forgeability  decreases,  and  at  25  per  cent,  a  very 
hard  alloy  results  which  cannot  be  forged  to  any  extent, 
but  can  be  cast  into  bars  and  ground  to  a  suitable  form 
for  lathe  tools  and  these  are  very  strong  and  retain  their 
hardness  at  speeds  which  instantly  destroy  the  cutting  edge 
of  steel  tools.  An  alloy  containing  40  per  cent,  of  tungsten 
readily  scratches  quartz  and  in  the  lathe  will  turn  up  49 
'ist  iron  wheels  without  losing  its  edge;  in  the  same 
time  a  steel  tool  will  do  only  26  wheels  and  requires  to  be 
ground  fifty  times  during  the  operation.  Alloys  having 
similar  properties  are  produced  by  the  addition  of  molyb- 
ih  on  in  to  a  similar  cobalt-chromium  alloy,  a  smaller 
quantity  of  molybdenum  than  of  tungsten  being  required 
to  produce  the  same  increase  in  hardness. — A.  H.  C. 


Alloys;     Test-bars  for   non-ferrous- 


-.     Q.    H.    ('lamer. 
Tran-.    Anier.    Inst.   Metals,   1912.     [Advance  copy] 

In  is  brief  report  of  the  Committee  of  the  American 
Instituti  of  Metals  which,  in  conjunction  with  the  U.S. 
Bureau  of  Standards,  has  fixed  a  programme  for  the 
investigations,  indicates  that  suitable  equipment  is  being 

i lied  at  Pittsburgh,  it  has  been  decided  to  work  on 
one  alloy  at,  a  time,  and  the  well-known  alloy  containing 
88  per  cent,  of  copper,  10  per  cent,  of  tin,  and  2  per  cent, 
of  zinc  has  been  selected  for  the  first  investigations.  The 
subjects   considered    include:     dimensions;     methods   of 

Og  and  gating;  conditions  of  casting  ;  relationship 
between  chill  and  sand  east  alloys;  and  the  amount  of 
shrinkage  on  a  12  in.  bar.  —  R.  W.  X. 


Metals;    Vaporisation  of - 


.     J.  W.  Richards.     Tran 
Amcr.    Inst.    Metals,    1912.     [Advance  copy.] 

Mi.talh  have  vapour  tension  curves  similar  to  that  of 
water.  Like  ice,  metals  have  somo  vapour  tension  in  the 
solid  state.  Zinc,  boiling  at  920°  C,  has  an  appreciable 
vapour  tension  at  289°  C,  which  is  130°  C.  below  its 
melting  point.  Silver  can  evaporate  from  solid  ingots  if 
heated  in  a  flame,  the  gases  carrying  off  some  silver  vapour. 
Beating  ifl  dosed  vessels  is  an  effective  way  of  checking 
h  volatilisation  losses,  especially  the  use  of  the  electric 
furnace,  -H.  w.  N. 
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Copper-tin  alloys  ;   Electric  conductivity  of .     Ledoux. 

Comptes  rend.,  1912, 155,  1249.     (See  also  this  J.,  1912, 

728) 

A  correction  of  certain  figures  given  previously  (loc. 
cit.). 

Patents. 

Pyrites  and  other  iron  sulphides;    Metallurgical  treatment 

of .     L.  T.   Wright,  San  Francisco,   U.S.A.     Eng. 

Pat.  26,128,  Nov.  22,  1911. 

In  a  process  for  the  manufacture  of  iron  and  the  extraction 
of  sulphur  from  pyrites,  etc.,  the  latter  is  heated  in  an 
electric  furnace  suitably  enclosed  for  the  recovery  of  the 
sulphur  by  distillation.— W.  E.  F.  P. 

Steel  reheating  furnaces  and  the  like ;    Method  of  reducing 

the  smoke  from .     V.  Stobie,  Sheffield.     Eng.  Pat. 

2597,  Feb.  1,  1912. 

In  the  usual  method  of  reheating,  the  smoky  flame  from  the 
fire  employed  is  conducted  into  the  reheating  chamber 
to  protect  the  steel  from  oxidation  and  violent  heating. 
According  to  the  present  invention,  the  same  purpose  is 
served — with  a  minimum  discharge  of  black  smoke — by 
conducting  the  operation  in  a  closed  muffle  into  which 
small  quantities  of  coal,  tar,  etc.,  are  periodically  intro- 
duced, the  muffle  being  heated  by  means  of  a  smokeless 
fire.— W.  E.  F.  P. 


Iron  ;     Bath  for  the   electrolysis  of  - 


-.     G.    Tischenko, 
St.  Petersburg.     Eng.  Pat.  5853,  March  8,  1912. 

The  bottom  of  the  bath  is  provided  with  projections  in  the 
middle  and  at  the  sides  for  supporting  the  anode  and 
cathode.  The  walls  and  the  bottom  are  formed  of  a 
mixture  of  cement  and  coarse  sand,  reinforced  if  necessary 
with  iron  bands,  and  the  internal  surfaces  of  the  bath  are 
dressed  with  a  mixture  of  cement  and  finer  sand. — B.  N. 

Iron ;      Electrolytic     production     of     malleable .     H. 

Plauson    and    G.    Tischtsehcnko.     Ger.    Pat.    252,875. 
June  15,   1911. 

Electrolysis  is  conducted  at  temperatures  between  50r 
and  70°  C.  in  an  electrolyte  containing  a  double  ferrous 
salt,  acidified  by  acids  with  simple  or  complex  anions, 
or  by  acid  salts  of  the  alkali  metals,  or  by  acid  salts  with 
complex  anions.  The  double  ferrous  salts  of  the  type. 
FeNaClj  or  Fe.>MgClB,  may  be  obtained  by  one  of  the  three 
following  methods: — (1)  Electrolysis  is  effected  between 
iron  anodes  and  iron  cathodes  in  a  solution  of  an  acid  and  of 
the  salt  which  is  to  form  a  component  of  the  double  salt. 
acid  being  added  continuously  during  the  process,  and  an 
inert  gas  (carbon  dioxide  when  alkali  salts  are  employed 
or  hydrogen  when  alkaline-earth  salts  are  used)  being 
passed  through  the  electrolyte.  (2)  A  ferric  salt  is  mixed 
with  a  "  conducting  salt,"  the  mixture  is  melted  in  vacuo 
or  in  an  atmosphere  of  hydrogen,  and  the  requisite  quantity 
of  an  alkali  or  alkaline-earth  metal  is  added.  (3)  A 
solution  of  a  ferrous  salt  and  another  salt  is  heated  to 
boiling  in  vacuo  or  with  exclusion  of  air,  and  a  ferrous 
salt  is  added,  whilst  the  solution  is  kept  boiling  under 
non-oxidising  conditions. — A.  S. 


Iron    or    other    metals  ;     Manufacture,    of   alloys    of  - 
L.  Weiss.     Ger.    Pat.    250,891,    Jan.    18,    1910. 


For  the  production  of  alloys  from  metals  which  arc 
partly  in  the  form  of  fine  powder  and  partly  in  the  form 
of  coarser  particles,  these  arc  intimately  mixed  with 
a  suitable  binding  material,  the  melting  point  of  which 
is  equal  to  or  higher  than  that  of  the  alloying  metals. 
The  mixture  is  formed  into  briquettes,  which  are  then 
smelted.  A  suitable  binding  material  is  water-glass  (or 
chlorides  in  certain  cases),  to  which  is  added  an  oxide 
of  a  metal  forming  one  of  the  constituents  of  the  alloy, 
and  also,  if  necessary,  borax  in  order  to  lower  the  melting 
point.  The  process  may  be  applied  to  the  production  of 
east  iron  from  cuttings  of  steel  and  ingot  iron,  the  latter 
being  broken  up,  mixed  with  powdered  wood  charcoal 
and  ferrosilicon,  fine  Band,  and  a  binding  agenl  (water-glass 


mixed  with  manganese  dioxide,  magnesia,  or  levigated 
chalk),  formed  into  briquettes,  and  smelted  either  alone 
or  together  with  pig  iron. — A.  S. 

Iron  and  steel  in  open-hearth  furnaces ;  Process  for  separating 

slag  from .     K.    0.   Friedrich  and  Oberschlesische 

Eisenindustrie,  A.-G.  fur  Bergbau  und  Hiittcnbetrieb. 
Ger.  Pat.  250,996,  Dec.  9,  1911. 

A  ladle  or  other  similar  device,  operated  mechanically 
or  by  hand,  is  introduced  into  the  furnace,  and  immersed 
in  the  charge  close  under  the  molten  slag,  so  that  the 
latter  flows  into  the  ladle,  unaccompanied  by  any  consider- 
able quantity  of  the  molten  metal.  The  ladle  is  protected 
by  a  coating  of  refractory  acid  or  basic  material,  and  is 
preferably  constructed  with  one  side  considerably  higher 
than  the  other,  the  projecting  portion  being  provided 
with  an  opening  through  which  any  molten  metal,  carried 
over  with  the  slag,  can  be  run  off  before  discharging  the 
latter. — A.  S. 

Steel  or  ingot  iron  ;  Process  for  the  addition  of  ferroman- 
ganese, ferrosilicon,  ferrochrome  or  the  like  to  molten . 

M.  Daelen.     Ger.  Pat.  250,997,  Oct.  5,  1911. 

The  ferromanganese  or  the  like  is  added  in  the  form  of 
pieces  around  which  cast  iron  or  mild  steel  has  been  cast, 
and  if  desired  with  the  inclusion  also  of  suitable  substances 
capable  of  developing  heat. — A.  S. 

Steel;  Process  for  the  manufacture  of  refined .   Dellwik- 

Fleischer  Wassergas-Ges.  m.  b.  H.     Ger.  Pat.  250,999, 
Nov.  1,  1911. 

The  vessel  containing  the  molten  steel  is  heated  to  the 
desired  degree  and  then  placed  in  a  receptacle  in  which 
a  vacuum  is  maintained. — A.  S. 

Siemens-Martin  furnace.  Gutehoffnungshiitte,  Aktien- 
verein  fiir  Bergbau  und  Hiittenbetrieb.  Ger.  Pat. 
252,503,  Nov.  15,  1911. 

The  heating  gases  pass  into  the  furnace  from  the  gas 
chambers  through  passages  in  the  fire-bridge,  so  that  the 
crown  of  the  furnace  contains  only  the  air-admission 
channels. — A.  S. 

Iron  ;      Process     for     dephosphorising in     Bessemer 

converters  by  means  of  ferric  oxide  and  lime.     A.  !•'.  dit  A. 
Pasquier*    Ger.  Pat.  252.504.  Dee.  1.  1911. 

A  mixture  of  iron  oxide  and  lime  is  introduced  by  means 
of  the  blast  and  the  slag  produced  is  tapped  off  periodically 
during  the  process,  whereby,  it  is  claimed,  the  whole 
of  the  phosphorus  is  removed  in  the  slag  as  calcium  phos- 
phate, and  the  usual  after-blow  and  recarhurisation  of  the 
metal  are  rendered  unnecessary. — A.  S. 

Ferromanganese   loir   in  phosphorus;    Production  of 

from     manganese     ores     or    ferromanganese     containing 
phosphorus.     C.  Lang.     Ger.  Pat.  252,166,  Feb.  7.  1911. 

The  ferromanganese  containing  phosphorus  is  subjected 
to  an  oxidation  process  at  about  1200°  C,  using  manganese 
dioxide  as  oxidising  agent,  wherein-  the  phosphorus  i- 
removed  without  notable  loss  of  manganese.  In  the 
treatment  of  ore,  this  is  first  worked  up  into  ferromanganese 
containing  phosphorus,  and  the  latter  is  then  dephoe- 
phorised,  if  necessary  after  cooling.  Both  stages  of  the 
process  are  carried  out  in  the  same  furnace,  preferably  in 
an  electric  furnace.- — A.  S. 


Sulphidi  on  s  or  metal-bearing  solutions  ;  Treatm  »t  of , 

mid  the  production  of  ammonia  or  ammonium  salts  or 
other  nitrogenous  compounds.      E.    A.    Aahcroft,   Ban- 
strand,  Norway,  and  London.     Eng.   Tat  .  25,606,  Nov. 
15,   1911. 
A  solution  containing  zinc  is  heated,   with  or  without 
pressure,  with  a  metallic  cyanide  or  cyanamide,  so  as  to 
obtain  the  /.iue  in  tin'  form  of  insoluble  oxide,  hydroxide, 
or  carbonate,  and   the  nitrogen  either  a-  ammonia  or  as 
cyanogen    compounds,    such    as    hydrogen    cyanide,    di- 
es audiamide,  etc.     Two  examples  are  given  :  (I)  A  mixed 
sulphide  ore.  after  removal  of  lead.  silver,  etc  .  i    treated 


so 
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l>v  mnsnn  of  chlorine  m  m  to  obtain  a  Bolutioo  of  the  , 
remaining  metals,  as  described  in  Eng  Pata  19,257  of 
[911  (this  J.,  1912,  931),  94,170  of  1911,  8670,  T:ii2i>.  and 
7444  of  1910  (this  ,)..  1911,  493,652),  and  t he  solution. 
containing  *»"»■'.  «'u '••  *■  chlorides,  is  mixed  w ith  oommeroial 
cakium  cyanamide,  the  requisite  amount  being  deduced  ; 
from    the    equation, 

\    -  /.ml.     IH.O     Zn(OH),  •  2NH,  |-CaCl,    CO.. 
The  •  ■mulsiou  is  then  treated  with  steam  nndei  pressure 

ihont      150°— 300*      C,     so      as     to     drive    off     the 

ammonia,   which    i-   made   to   react    with    the  sulphur 
gases     from     the    zinc     ore    treatment,     so    as    to    give 
ammonium  sulphate,  n  is  utilised  in  other  manner,  and  the 
inm  chloride  solution  resulting  from  the  reaction  is 
trated  by  filtration  from  the  residue,  which  constitutes 
a  valuable  BBC  smelting  ore.  containing  lime  and  a  con- 
rabk  proportion  of  graphitic    carbon;    or,  the  zinc 
.  i-  employed  so  concentrated  that  on  adding  the 
■lanude  ■  stiff  paste  i-  pr.  dined  which  is  subsequently 
900      600     C.   and   finally   to  about  000°  C, 
whereby     water,     ammonia,     and     (ultimately)     carbon 
expelled.     Steam,    with    or   without   super- 
heating, may  be  admitted  during  this  operation,  and  the 
residue,  after  washing  out  the  soluble  chloride,  is  smelted 
/.me.       (2)    Zm  ■   solutions    obtained    as   in    (1)   are 
treated     with     sodium     cyanide     or     barium      cyanide, 
and  the  mixture   is  heated  as  above  described.      Hydro- 
s     formed    and     is     employed     for    the 
dnction     of     cyanides,      preferably    by     absorption 
in   the   secondary  electrolyte   employed    in  the    process 
I    •.    228    of     1910    (ste    Fr.     Pat, 
42]  -  1010;    this  J.,   1911,  422).     The  solution  of 

sodium  chloride  or  barium  chloride  obtained  by  filtration 
may  be  utilised  for  producing,  by  electrolysis,  the  chlorine 
required  in  the  zinc  ore  treatment,  cyanides  or  hydroxides 
being  simultaneoudy  produced.  The  residues  from 
treating  calcium  cyanamide  with  water  and  steam  under 
pressure,  for  the  production  of  ammonia,  may  be  advan- 
tageously employed  in  the  process,  with  or  without  a 
or  eyaoamide,  and  the  operations  of  producing 
.  andianud..  etc.,  from  calcium  cyanamide  and  a  zinc- 
■meltink'    product    from    zinc    chloride    solution    may    be 

commercial   calcium    cyanamide, 
for  example,  with  water  and  using  the  char  solution  for 

diamide, etc,  whilst  the  insoluble 

ed  in  treating  the  zinc  solution,  all  or  part 

SO   as   to   introduce    more   or    less   carbon, 

ac<  nts  of  the  smelting  operation. 

— F.  Sodn. 

.1/./,,//,  j  onoj from  tolutions  containing 

H.  J  ..        .  inlet,  Glamorgan,  and  The 

n   Corporation,    Ltd.,    London.     Eng. 
!     •    •  20,1911. 

ribed  in   !.        Pat.  7222  of  191  I 
177  of  1911  :  this  J.,  1912, 230),  for  the  extrac- 
from  complex  sulphide  ores,  these  are  first 

ro*  d    with    sulphur    dioxide    in   the 

pr»  to  form  zinc  bisulphite  and  sulphate. 

Th«  ■   portion  of  the   sulphate  are 

lion,  by  passing  the  liquid  in  a  con- 
tinuou  run  film  over  a  heated  surface  or  in 

1m  r  of  hi  face  -.  t  he  films  bi  ins 

nil  ion  of  hot  gases  from  a  coke  fire.     A 

ifter  this  treatment   is  removed, 
and  the  remainder  up  to  the  original  bulk  with 

wt'  .rth'T  use  in  tl  ion.    'lie    separated 

i*,--  ut  t  he  zinc  sulpl 

and  the  latr.  her  with  the  bisulphite,  then  heated  in  a 

by  a  neutral  or  reducing   flame 
to  produce 


Fun.  '■!  I 


V.     Bl  Sheffield. 


1911. 

ins   i«   made   for  n,    with    an    ordil 

steal    melting   or   refining   f'. 

•   oil  or  ilium  jaa. 

W.  K.  F    P. 


Metal  mixers,  open  hearth  furnaces,  and  the  like.     B.  W. 
Head,   London.     Eng.   Pat.   26,240,  Nov.   23,    1911. 

The  port  block  or  burner  is  mounted  on  a  carriage  pro- 
vided with  wheels  capable  of  running  on  rails,  arranged 
parallel  to  the  centre  line  of  the  furnace  and  supported 
on  an  under  carriage.  The  latter  is  also  provided  with 
wheels  capable  of  running  on  rails,  arranged  at  right  angles 
to  the  centre  line  of  the  furnace.  In  this  way  the  burner 
may  be  moved  away  from  the  furnace,  either  sideways 
or  endways. — W.  H.  C. 

[Crucible]  furnaces  for  melting,  smelling,  refining  and  other 
like  purposes.  S.  W.  Price,  London.  Eng.  Pat.  4989, 
Feb.  28,  1912. 
For  use  with  crucible  and  other  furnaces  of  rectangular 
shape,  claim  is  made  for  a  removable,  sectional  cover, 
each  section  of  which  is  placed  transversely  of  the  furnace 
and  consists  of  two  or  more  refractory  bricks  of  "  stock  " 
size,  held  together  by  an  iron  frame  provided  with  a 
handle  or  ring  for  lifting. — W.  E.  F.  P. 

Furnace.     A.  W.  Ekstrom,  Los  Angeles,  Cal.     U.S.  Pat. 
1,044,763,  Nov.  19,  1912. 

A  reducing  furnace  is  provided  with  a  number  of  hori 
zontal  reducing  chambers  or  muffles  arranged  vertically 
one  above  the  other  within  an  outer  heating  chamber. 
A  liquid  reducing  agent  is  injected  into  the  upper  muffle 
where  it  vaporises,  and  the  vapour  then  passes  successively 
through  the  lower  reducing  chambers  which  progressively 
increase  in  temperature.  The  hot  gases  resulting  from 
the  reaction  are  burnt  and  utilised  for  heating  the  furnace. 
The  material  to  be  reduced  passes  through  all  the  muffles 
in  turn,  being  successively  discharged  through  downwardly 
flaring  shoots. — H.  H. 

Aluminium  or  its  alloys  ;   Treatment  of  surfaces  of for 

the  S  electrolytic]  deposition  of  metals  thereon.  Q.  Marino, 
London.     U.S.  Pat.  1,045,718,  Nov.  26,  1912. 

The  surfaces  of  aluminium  or  its  alloys  are  prepared  for 
the  electrolytic  deposition  of  metals  thereon  by  treating 
them  with  a  solution  containing  a  metallic  fluoride,  e.g., 
tin  fluoride,  and  a  tartrate,  e.g.,  potassium  tartrate. — A.  S. 

Iron  or  steel ;   Process  of  coating with  copper  or  alloys 

of  copper.  W.  S.  Rockey  and  H.  Eldridge,  New  York. 
Eng.  Pat.  21,661,  Oct.  2,' 1911. 

See  Fr.  Pat.  434,971  of  191 1  ;  this  J.,  1912,  342.— T.  F.  B. 

Iron  articles  which   will  withstand  the  action  of  acids  and 

heating  ;   Alloy  for  use.  in  the  manufacture  of .     H. 

Sefton-Jones,  London.  From  Grohmann  und  Co., 
G.nub.H.,  Cologne,  Germany.  Eng.  Pat.  27,151,  Dec.  4, 
1911. 

Si. i.  Fr.  Fat.  437,144  of  1911  ;   this.!.,  1912,  439.— T.  F.  P.. 

Metals  ,     Processes  for  extracting  from  ores.     H.   S. 

Mackay,  Riverside,  Cal.,  U.S.A.  Eng.  Pats.  27,343 
and  27,344,   Dee.  6,   1911. 

Si  i  Pr.  Pal  137,481  and  437,841  of  1911  ;  this  J.,  1912, 
.  12.     T.  F.  B. 

,  i  metal  .  minerals,  and  the  like';    Process  of  and 

apparatus  for .     J.  M.  Neil,  New  York.     Eng.  Pat. 

1350,  Jan.   17,  1912. 

Pat.  1,036,689  of  1912;  this  J.,  1912,932.— T.F.I'.. 

//..<,  ling  furnaci  .  Mechanical .  Q.  0.  M.  Harding- 
ham,  London.  From  Metallbank  und  Metallurgische 
i..  \  '  .  Frankfort  on  .Maine,  Germany.  Fug.  Pat. 
16,340,  July  12,  1912. 

Sbi   Fr.  Pat.  146,527  of  1912;  this  J.,  1912, 1186.— T.F.B. 
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XI.— ELECTRO-CHEMISTRY. 

Electric  furnace  for  experiments  in  vacuo  at  temperatures 
up  to  1500°  C.  R.  E.  Slade.  Proc.  Roy.  Soc,  1912, 
A,  87,  519—524. 

The  furnace  (see  fig.)  consists  of  a  horizontal  platinum 
tube,  2  cm.  in  diameter,  17-5  cm.  long  and  with  walls 
1  mm.  thick,  mounted  at  each  end  in  a  water-cooled  brass 


Apparatus  for  testing  water  by  measurement  of  its  electrical 
conductivity.     Archbutt.     See  XIX b. 


Patents. 
Cathodic   reduction  ;     Preventing 


terminal  and  enclosed — between  the  terminals — in  an 
asbestos  box  filled  with  magnesia.  The  lower  parts  of  the 
terminals  are  screwed  to  the  wooden  bases,  e,c,  each  of 
the  latter  having  a  central  opening  through  which  passes 
a  brass  tube  conveying  water  to  the  cooling  channel,  b  ; 
the  brass  tubes  of  both  terminals  are  connected  by  a  rubber 
tube,  p.  One  of  the  wooden  bases,  c,  is  fixed  to  the 
wooden  bridge,  e,  the  other  being  free  to  take  up  the 
expansion  of  the  platinum  tube  on  heating.  One  end  of 
the  platinum  tube  is  closed  by  a  soldered  silver  plate,  /, 
into  an  opening  in  which  a  bent  silver  capillary  tube,  g, 
is  soldered  ;  the  other  end  is  closed  by  a  ground-in  stopper 
or  plate  of  silver  into  a  central  opening  in  which  a  horizontal 
silver  tube,  ft,  is  soldered.  The  fittings  at  either  end  of 
the  platinum  tube  are  prevented  from  becoming  hot  by 
means  of  the  cooling  chambers,  h,h,  through  which  cold 
water  is  circulated.  The  lower  end  of  the  capillary  tube, 
g,  fits  easily  into  the  thick-walled  glass  tube,  *,  the  joint 
being  made  gas-tight  by  means  of  a  hard  wax  of  low  m.  pt. 
The  ground  joint  at  the  opposite  end  of  the  platinum  tube 
is  made  gas-tight  (after  the  introduction  of  the  charge) 
by  means  of  a  soft  wax  which  does  not  harden  on  cooling  : 
into  the  horizontal  silver  tube,  ft,  at  this  end  of  the  appara- 
tus a  glass  Y-piece  (through  which  the  thermo-couple  is 
sealed  at  /  and  m)  is  fitted,  the  joint,  o,  being  made 
permanently  gas-tight  by  means  of  the  hard  wax.  The 
boat  containing  the  charge  is  placed  in  the  middle  of  the 
platinum  tube  and  is  protected  from  radiation  to  the 
cool  ends  by  means  of  two  discs  of  platinum  at  each  side. 
To  prevent  collapse  of  the  tube  when  the  interior  is 
exhausted,  the  furnace  is  mounted  upon  a  cast  iron  base 
and  covered  with  an  iron  dome,  the  space  thus  enclosed 
being  in  communication  with  two  Bunscn  filter-pumps 
and  a  pressure  gauge.  The  necessary  connections  to  the 
furnace  (leads  for  the  current,  etc.)  arc  made  through 
holes  bored  in  the  cast  iron  base,  the  holes  being  fitted 
with  rubber  stoppers  through  which  the  respective 
connections  pass ;  a  manometer  and  Topler  pump  are 
scaled  to  the  glass  tube,  i,  projecting  through  the  base. 
The  two  ends  of  the  thermo-couple  dip  into  glass  tubes 
(one  of  which,  r,  is  shown  in  the  figure)  containing  mercury  ; 
each  of  these  tubes  has  a  platinum  wire  sealed  through  the 
bottom  and  projects  into  a  wider  tube  containing  mercury 
into  which  dip  the  wires  leading  to  the  measuring  instru- 
ment. The  current  required  to  heat  the  furnace  to 
1400°  C  is  about  350  amp.  at  3  volts  when  the  enclosure  is 
exhausted,  the  power  necessary  to  maintain  a  given 
temperature  being  greater  as  the  pressure  is  increased. 

— W.  E.  F.  1'. 


-.  A.  Pietzsch  and 
G.  Adolph,  Munich,  Germany.  Eng.  Pat.  22,028, 
Sept.  27,  1912.     Under  Int.  Com.,  Oct.  7,  1911. 

A  POKOUS  non-conducting  thread,  capable  of  resisting 
chemical  attack,  is  wound  tightly  round  the  cathode  bo 
that  the  whole  surface  is  covered,  and  so  that  the  hydrogen 
escapes  between  the  turns  of  the  thread  into  the  anode 
compartment. — B.  N. 

Insulation  of  electrical  coils  or  the  like.  J.  E.  Pollak, 
London.  From  Specialfabrik  fiir  Aluminium-Spulen 
und  Leitungen  G.  m.  b.  H.,  Berlin.  Eng.  Pat.  25,672, 
Nov.  17,  1911. 

The  conductor  or  coil  to  be  insulated  is  coated  with  any 
known  adhesive  or  binding  agent,  and  disintegrated 
flaky  insulating  materials,  such  as  mica  flakes,  are  applied 
without  the  use  of  pressure,  so  that  the  binding  agent  is 
not  forced  into  the  spaces  or  cavities  between  the  flakes 
of  insulating  substance.  The  air.  which  is  thus  entrapped, 
increases  the  insulating  effect.  The  flaky  substance  may 
be  applied  by  sprinkling,  blowing,  or  by  clipping  the  coil 
in  the  material.  In  an  alternative  method,  the  coil  and 
the  flaky  substance  are  placed  in  a  closed  vessel  whilst 
the  binding  a^ent  is  still  sufficiently  moist,  the  coil  or  the 
vessel  being  then  moved,  or  the  insulating  flakes  agitated, 
so  as  to  bring  about  intimate  contact  between  the  binding 
medium  and  the  flakes,  with  uniform  distribution  of  the 
latter.— B.  N. 

Cryolite -rutile  [insulating]  composition.  E.  Kraus,  Lynn. 
Mass.,  Assignor  to  General  Electric  Co.,  New  York. 
U.S.  Pat.  1,045,985,  Dec.  3,  1912. 

See  Eng.  Pat.  28,809  of  1911  ;  this,!.,  1912,  995.—  T.  F.  B. 

Electrode  of  secondary  batteries.  H.  Garde  and  A.  J. 
Adams,  London.     U.S.  Pat.  1,046,288,  Dec.  3,  1912. 

See  Eng.  Pat.  9066  of  1909  ;   this  ,L.  1910,  1317.—  T.F.B. 


XII.-FATS;    OILS;    WAXES. 

Earth  nut  [arachi.s]  oil   in   olirr.  oil;    Detection   of by 

the  Franz-Adler  method.  H.  Liiers.  7..  Untcrs.  Nahr. 
Cenussm.,  1912,  24,  6if>3— 684. 
Two  samples  of  olive  oil  examined  by  the  author  yielded  a 
considerable  amount  of  precipitate  at  16°  C.  when  sub- 
mitted to  the  test  described  by  Franz  and  Adler  for  the 
detection  of  arachis  oil  (this  .)..  1912.  691),  but  this  oil 
was  proved  to  be  absent  by  means  of  the  lead-soap  method 
of  Tortelli  and  Ruggeri  (this  J.,  1898.  876).  Further 
investigation  showed  that  the  two  oils  in  question  con- 
tained abnormallv  high  proportions  of  myristin  and  that 
the  precipitate  obtained  in  the  Franz-Adler  test  con- 
sisted of  the  acid  potassium  salt  of  myristic  acid 
(KCl4H„702-C1„H.,802).  The  production  of  a  turbidity  or 
precipitate  in  the  course  of  the  test,  owing  to  the  formation 
of  this  salt,  may  be  prevented  by  adding  3  drops  of  glacial 
acetic  acid  (in" addition  to  the  usual  quantity  of  dilute 
acetic  acid)  to  the  saponified  oil.  If  preferred,  die  test 
may  be  carried  out  as  described  originally,  and  the 
additional  quantity  of  acetic  acid  added  only  in  those 
cases  where  a  turbidity  is  obtained,  the  mixture  being 
warmed  until  clear  and  then  cooled. — W.  P.  S. 


ton-seed  foots;     Investigation    of  the   methods  for    tin 
,  I, ,  mination  of  total  fatty  acid<  in ■.     F.  N.  Smalley. 


Cotton- 
determi 
J.  Ind.  Eng.  Chem.,  1912,  4,  893—896. 

The  author  has  examined  a  number  of  proposed  modifica- 
tiona  of,  and  substitutes  for,  the  official  method  of  the 

Interstate  Crushers'  Association  (U.S.A.)  (Bee  this  J., 
1911,  906).  He  concludes  that  the  most  accurate  results 
are  obtained  by  the  official  method  modified  a-  follows  : — 


rL.   XII     PATSj   0IIJ5;   WAXES. 


[.fan.  l.r>,  19ll 


crude  f.»;iy  aekls  on  the  filter-paper  are  transferred 
md  dissolved  by  the  addition  of 
100  ine  (h.  pt.  not  above  7.".  C),  the  mixture 

few    minutes  on   a   hot    plate.    The 
filtered  through  a  dry  paper  and  the  residue 
with  successive  small  portions  of  gasoline  until 
the  fat  is  completely  dissolved.     In  case  only  two  such 
:i.  it  is  recommended  thai  the  filter- 
paper  and  residue  l»   i  \j    icted  in  a   Sozhlet    apparatus. 


f .     A.  Gregoire  and 

B       Si  ■  .Chim.  Belg.,  1912,26,479—485. 

reputed  Unseed  oil-cake  were  found  on  micros- 

jame  oil-cake.    To  obtain 

determination  oi  the  adulterant,  19 

•    -  -  inn'    oil-cake    of    different     origin    were 

mined  with  the  following  results: — 


Crude 

ash. 


.... 


|ier  cent. 

- 


the  author  attaches  more  importance  to  the  hardness 

of  the  jelly  obtained  under  standard  conditions  than  to  t  he 
time  required  for  bringing  about  polymerisation;  the 
following  procedure  is  recommended  as  being  capable  of 
yielding  definite  and  concordant  results:  About  5  i.e. 
of  the  oil  are  introduced  into  each  of  two  test  tubes,  which 
are  then  immersed  in  a  bath  containing  melted  paraffin 
wax  at  a  temperature  of  about  100°  C.  :  the  temperature 
is  raised  to.  and  maintained  at,  250°  0.  At  the  end  of 
39  minutes,  one  of  the  tubes  is  withdrawn,  allowed  to  cool, 
then  broken,  and  the  jelly  is  examined.  The  other  tube 
is  kept  in  the  hath  at  250'  C.  for  a  further  30  minutes, 
then  withdrawn,  cooled,  and  the  hardness  of  the  jelly 
observed.  Chinese  wood  oil  of  good  quality  should  give 
at  the  vnd  of  30  minutes  heating  a  fairly  firm  jelly,  which, 
at  the  end  of  one  hour,  should  become  quite  hard.  The 
latter,  when  cut  with  a  knife  or  broken  across,  should 
exhibit  a  cut  or  fractured  surface  which  is  free  from 
stickiness,    and    small   pieces   when   rubbed   in  the   hand 
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Acidity  0x^'c 
of  fat  as  «■»«. . 
oleic  acid  «»kyd*,de 
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Calcium 

oxide. 


In  dry  substance 
Calcium    less  fat  and  earth, 
oxide  in 
[litre 
ash. 
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CaO 
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per  cent, 
4-66 
3-20 
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Ratio 
CaO 


C.0 


•2^3 


per  cent. 
2-70 
L-43 

2-03 
1-27 


K  P    i     ,    -  Fondamentaux  (U  AUmen- 

oil-cake  contains  2-.r>0  per  cent. 

:  .   whilst    linseed  oil  cake  contains  only 

In   Wolff's  tables  the  only  plants  with 

iin-  more  than  30  per  cent,  of  calcium 

!<•  are   n  irrot.   chicory,    poppy,    and    Alnus 

no~t.     With  regard  to  the  oxalic  acid  in  sesame  Beed 

Ven.  Slot..  1899,  69)  found  2  71  per 

•  in  »!..'  eed,  2-12  per  cent,  in  black 

•  Indian    --<■  I.    and    only    n  4s    per    cent,    in    Levant 

■ .  ••!.      The    authors    point     out,    however,    that 

common  in  commerce,  and  that 

th  in  the  ordinary  refineries  are  those  of 

iwiiM  i/  nd  S.  radialum.     The  ratio  between 

oxide   in   calcium    oxalate   is 

ntains  a  large  proportion  of 

It  is  therefore  necessary 

ition  'J  the  proportion  of  sesame,  oil-cake 

in  a  miitur  of  the  two  results.     For 

I  oil  rake  mentioned  above  was 

imount  of  lime  to  contain  30  per  cent. 

from  the  amount   of  oxalic  acid 

delusion    was   drawn   that   it 

•   |w  r  cent,  of  sesame'  oil  cake. 

C.  A.  M. 


\\'r*A  ■  ■    and  Japanese . 

Analj  t,   1912,  37.  643     552. 

the  purity  of  b  sample  of  wood  oil.  the 


I  I  he  mo  i  importance  are  t  he 
Joe,  the  refractive  index, 

r  in  u  hieh  the  oil  polymi 
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should  break  down  completely  into  a  soft  crumbly  mass. 
An  American  method  described  recently  for  carrying  out 
this  test  (see  this  J.,  1912,  997)  is  considered  by  the  author 
to  be  an  unsatisfactory  one  owing  to  the  shallowness  of  the 
containing  vessel  and  the  large  cooling  surface,  etc.  It 
may  be  mentioned  that  two  specimens  of  the  oil  extracted 
from  the  seeds  by  the  author  himself  were  markedly 
inferior  in  their  polymerising  properties  to  any  sample 
of  genuine  commercial  oil  examined.  Differences  in 
treatment  during  the  manufacture  of  the  oil,  botanical 
and  geographical  origin,  climatic  variations,  conditions  of 
storage,  etc.,  unquestionably  affect  the  properties  of  the 
oil,  and  it  is  not  advisable  to  adopt  any  single  method  in 
determining  its  purity.  Tests  other  than  those  men- 
tioned above  comprise  the  drying  test  at  10.1°  C,  the 
iodine  (solidification)  test,  the  bromine  thermal  value, 
and  the  hexabromide  test;  these  may  be  employed  as 
supplementary  tests  in  the  analysis  of  the  oil.  Although 
.Japanese  wood  oil  is  often  regarded  as  being  practically 
identical  with  Chinese  wood  oil.  and  both  are  referred  to 
under  the  common  designation  "  tung  oil,"  the  former 
oil  is  obtained  from  a  different  tree,  namely,  the  Pavlownia 
imperialis,  and  there  is  a  considerable  difference  in  the 
properties  of  the  two  oils.  Three  samples  of  the  Japanese! 
oil  yielded  the  following  results  on  analysis:- — Sp.  gr. 
at  15'  C,  0-9349  to  0-9400  ;  iodine  value,  149-0  to  158-0  ; 
on  value,  193-4  to  196-3;  refractive  index, 
1-5034  to  1-5083;  viscosity,  1230  to  1620  sees.  In  the 
heal  polymerisation  test  tne  Japanese  oil  remains  quite 
liquid  under  conditions  which  suffice  to  convert  the 
Chinese  oil  into  a  very  hard  jelly.  Kvcrt  after  two  hours 
heating  at  250 "('.,  the  oil  does  not  always  form  a  jelly, 
but    remains    in    a    viscous   condition.-    W.  P.  S. 


oil  .■   Studies  on 


III.     Properties  offish  <nnl 
F.   White  and  A.  Thomas. 

B82.      (See    this  .)., 


vegetable  oil  mixtures.    ('• 
.1.'  [nd.   Bng.  Chem.,  1912,  4,  H7H 
1912,  239,  442.) 
Tin.  authors  examined  dogfi  li  [Mustelus  canis)  liver  oil, 

I  bean  oil.  Linseed  oil  and  Chinese  wood  oil,  and  mixtures 

.,(  the  vegetable  oils  with  the  fish  oil,  determinations  being 
made  of  tie-  viscosity,  density,  index  of  refraction,  saponi 

fixation    value,    acid    value,    and    iodine    value.      As   shown 

previously  for  certain  fish  oils,  it.  was  found  that  t  lu-  fluid i 

l,   h    liver,    Iin  ei  (I    and    soya   bean   oils,   and   01 

mixtures   oi  them,  were   nearly   linear  functions  of  the 
tempi  rature  (between  30    and  90    C.)  and  the  curves  tor 

tin-   pore  oils  had   marly  tin      ami-  Hlope.      Chinese  wood 
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oil  behaves  differently,  and  is  changed  on  heating,  its 
viscosity  at  35°  C.  being  1*589  and  1*946  respectively 
before  and  after  being  heated  to  90°  C.  It  has  a  much 
higher  viscosity  than  the  other  oils,  and  this  property 
may  be  used  as  a  criterion  of  purity.  At  50°  C.  the  vis 
cosities  of  the  oils  were  :  dog-fish  liver  oil,  0*21 12  :  linseed 
oil,  0*1757  ;  soya  bean  oil,  0*2063  ;  Chinese  wood  oil, 
0*7801.  The  index  of  refraction  is  of  no  value  for  detecting 
addition  of  dog-fish  liver  oil  to  linseed  and  soya  bean  oils, 
but  may  be  useful  in  the  case  of  Chinese  wood  oil,  which 
has  a  much  higher  index  of  refraction  (1*5560  at  25°  C.) 
than  the  other  oils. — A.  S. 

Wool  fat  distillates.     J.   Marcusson  and  A.   v.   Skopnik 
Z.  angew.  Chcm.,  1912,  25,  2577—2580. 

Wool  fat  oleines  obtained  by  expressing  the  distillate  from 
wool  fat  contain  unsaponifiable  matter  with  40  to  60  per 
cent,   of  liquid  fatty  acids.     The  unsaponifiable   matter 
(43  to  52  percent,  in  crude  wool  fat)   undergoes  decompo- 
sition in  the  distillation  and  in  the  oleine  consists  mainly  of 
unsaturated  hydrocarbons,  with  iodine   values  of  51   to 
79,  and  sp.  gr.  at  15°  C,  0*9000  to  0*917.     The  colour  reac- 
tions and  optical  properties  have  been  previously  described 
(this  J.,  1904,  1001).     These  hydrocarbons  can  be  distilled 
in  vacuo  without  decomposition,  yielding  distillates  which 
show  air  increasing  dextrorotation  with  the  rise  in  tem- 
perature, whilst  the  iodine  values  do  not  show  any  pro- 
nounced   alteration.     None    of    the    distillates    examined 
showed    a    laevo-rotation.    which   would    have    indicated 
unaltered   cholesterol.     The   fatty   acids   separated    from 
the  saponifiable  part  contained  only  traces  of  solid  acids. 
They  had  a  sp.  gr.  of  0*913  at  15°  C,  iodine  value,  52*7,  and 
saponification   value.  208*5.      Apparently   they  consisted 
of  oleic  acid  and  saturated  liquid  fatty  acids  of    lower 
molecular    weight.     Semi-solid    distillates    are    obtained 
by  allowing  the  distillate  between  300°  and  310°  C.   to 
crystallise,   and    draining   off   the   oleine.     The   resulting 
product  solidifies  below  45°  C,  and  consists  of  a  white  or 
yellowish  laid  like   mass,   composed   of  free    fatty   acids 
with  16  to  33  per  cent,  of  unsaponifiable  matter,  similar 
to  that  in  the  wool  fat  oleines,  though  frequently  showing 
a  lower  optical  rotation  (o.d= +  20°  to  +12*5°), and  asome- 
what  higher  proportion  of  paraffin  wax.     The  iodine  value 
fluctuates  from  60  to  74.     The  fatty  acids  in  two  samples 
of  French  and  one  of  English  origin  consisted  of  41  to 
59*7  per  cent,  of  solid  fatty  acids  (m.pt.  44°  to  47°  C.)  with 
a  molecular  weight  of  258  to  267  ;    and  18*6  to  25*4  per 
cent,  of  liquid  fatty  acids  with  iodine  value  43  to  48  and 
molecular  weight  270  to  302.     The  detection  of  mineral  oil, 
rosin  oil  or  rosin  is  effected  in  the  same  way  as  in  the 
case  of  wool  fat  oleine  (this  J.,  1904,  1001) ;   but  the  lower 
optical   rotation   of   the   unsaponifiable   matter   must   be 
borne  in  mind,  as  also  the  influence  of  the  solid  fatty  acids 
on  the  solubility  in  methyl  alcohol  test.     Solid  distillates 
(Wool  fat  stearines)  : — These  are  obtained  by  expressing  the 
portions  distilling  (steam  distillation)  above  310°  C,  at  a 
pressure  of  about  200  atmospheres,  and  melting  and  pouring 
the  residue  into  moulds.     The  product  consists  of  a  dark 
yellow    mass    melting   above    45°  C,    and   consisting    of 
variable     proportions     of     unsaponifiable     matter     and 
fatty    acids.     The    iodine    value    of    the    unsaponifiable 
matter    is    somewhat    lower    than    in    the    case    of    the 
oleines    and    semi-solid    distillates,    but,    on    the    other 
hand,  the  optical  rotation  h  high  (+23*6°  to   +30*5°). 
The  fatty  acids  have  a  high  m.pt.  (60°  to  67°  C),  an  iodine 
value  of  about  10,  and  a  molecular  weight  of  320  to  380. 
Xo  cholesterol  could   be  detected  by  the  digitonin   test 
of  Windaus  in  any  of  the  distillates.     Wool  fat  stearine  is 
used  as  a  lubricant  in  the  leather  and  harness  industries, 
and   for   greasing   cartridges,    etc.     It   is   unsuitable    for 
making   candles,    and    may    be   distinguished    from    true 
"stearine"   by  the  absence  of  crystalline  structure   and 
by  the  colour  reactions  (this  J.,  Joe.  cil.) — C.  A.  M. 

a-p-Diglycerides ;    Preparation  of  mixed  — — -.     A.   Grtin 

and   B.    Schreycr.     Tier..    1012.   45,    3420—3426. 

-Mixed  n-|3-diglyecridcs  have  not  hitherto  been  synthetic- 
ally prepared.  The  following  method  of  preparing 
A-myri8to-/9-stearin, 

CHi(OH).CH(O.CO.C17H„).eHs.O.CO.C,,H,7, 


was  devised,  and  is  applicable  to  the  synthesis  of  all 
glycerides  of  this  type.  Glycerol-a-monochlorhydrin  was 
first  converted  by  the  action  of  myristyl  chloride  into  the 
monomyristic  acid  ester.  This,  on  treatment  with  stearyl 
chloride  yielded  myiisto-stearo-chlorhydrin.  from  which 
on  substitution  of  the  atom  of  chlorine  by  hydroxy] 
(by  treatment  with  silver  nitrite).  a-myriBto-/3-stearin 
was  obtained.  This  alyceride  melted  at  58°  ('..  whilst  the 
isomeric  «-myristo-«-stearin  melts  at  52° — 53°  C. — C.  A.  M. 

Kambara  earth.     A  decolourizing  material  for  mineral  oil*. 
etc      Kobayashi      See  Ha. 

Rapid  control  method  for  the  determination  of  oil  in  grains. 
Harding  and  Nye.     See  XIX a. 

Patents. 

Oil  presses  and  the  like.  F.  II.  Smulders,  and  Utrechtsche 
Machinefabriek  opgericht  door  F.  Smulders,  Utrecht, 
Holland.     Eng.  Pat,  13,705,  June  11,  1912. 

Tun  wall  of  the  cylindrical  press-chamber  is  provided  with 
annular  grooves  within  which  is  arranged  a  heating  tube, 
which  after  leaving  each  groove  passes  vertically  into  the 
next  groove  and  then  turns  in  the  opposite  direction. 
The  necessary  bends  in  the  tube  are  contained  in  the 
wall  of  the  chamber,  the  grooves  in  which  are  covered  by 
clamping  rings. — C.  A.  M. 

Oleaginous  material  and  the  like  ;    Machine  for  expressing 

.       E.     Zander,     Stettin,     Germany.      U.S.   Pat'. 

1,045,355,  Nov.  26,  1912. 

See  Eng.  Pat.  11,932  of  1912  ;  this  J.,  1912,  885.-  T.  F.  B. 

Emulsions  in  combination  with  solid  substances  ;    Process 

for  obtaining .     W.  Jeroch.  Aschcrslebcn.  Germanv. 

U.S.  Pat,  1,045,982,  Dec.  3,  1912. 

See  Fr.  Pat,  425,838  of  1911  ;  this  J.,  1911,  966.— T.  F.  B. 

Process  for  rendering  stable  the  oxygen  present  in  perborate 
mother-liquors.    Ger.  Pat.  253,169.     See  VII. 

Cod  liver  oil  preparations.     Eng.  Pat.  20,928.     Sec  XX. 


XIII,— PAINTS  ;     PIGMENTS  ;    VARNISHES  ; 
RESINS. 

Red   lead ;    Study  of   the   variations   of  the  physical  and 

chemical  properties  of .     O.   W.   Brown  and   A.   R. 

Nees.  J.  Ind.  Eng.  Chem.,  1912,  4,  867-876. 
The  authors  prepared  red  lead  from  litharge,  lead 
hydroxide,  white  lead,  lead  sponge,  metallic  lead,  and 
lead  tartrate,  and  studied  the  effect  of  temperature  upon 
the  rate  of  oxidation  of  the  different  raw  materials  and 
also  the  physical  and  chemical  properties  of  the  red  lead 
formed  under  different  conditions.  The  paper  is  illus- 
trated by  curves  and  21  photomicrographs.  It  was 
found  that  the  red  lead  produced,  and  also  commercial 
specimens  of  red  lead,  may  be  either  amorphous  or 
crystalline  ;  in  the  latter  case  the  crystals  appear  to  retain 
the  form  of  the  substance  from  which  they  have  been 
produced.  The  specific  gravity  of  the  red  lead  varies 
from  8*32  to  9- 16  according  to  the  temperature  used  in 
effecting  oxidation,  the  time  of  heating,  the  chemical 
composition,  and  the  physical  nature  of  the  raw  material ; 
the  variations  in  specific  gravity  are  considered  to  he  due 
directly  to  variations  in  the  degree  of  polymerisation  ol 
the  product,  The  sample  with  the  lowest  Bpecific  gravity 
(8*32)  was  prepared  from  lead  sponge  obtained  by  electro- 
lysing a  hot  saturated  solution  of  litharge  in  caustic 
soda;  it  was  slightly  crystalline.  In  general,  amorphous 
samples  have  a'  specific  gravity  between  8*66  and  B-9, 
whilst  crystalline  specimens  give  higher  values,  hut 
exceptions  are  met  with;  the  specific  gravity  appears  to 
be  lower  the  nearer  the  composition  approximates  to 
I^CK.     The  apparent  density  depends  mainly  upon  the 
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fineness  of  the  particles  of  the  rod  load,  decreasing  as  the 

fineness  increases  up  to  a  certain  point.     The  most  suit- 

aporature  for  the  formation  of  red  lead  is  425° — 

from  white  lead.  460       170    C.  from  litharge  and 

age,  and  aboat   ■  from  lead  hydroxide  and 

metallic   bad.  M)     ('.    red    lead    is   reduced 

rapidly  iUU^  completely  to  litharge.     Litharge  is  oxidised 

much  less  readily  after  it   baa  been  treated   with   water, 

and  hence  should  be  graded  l>y  a  current  of  air  rather 

than  by  levigation.     Litharge  which  has  not  been  fused 

during    the    process   of    manufacture   also   appears   to   be 

.  hly.     Amorphous  red  lead  forms  a  tough 

plastic  mass  when  mixed  with  water,  whilst  a  paste  made 

with  the  crystalline  modification  is  much  less  plastic  and 

-hows    a    tendency    to    harden    and    crumble.      (See    also 

Milbauer.  this  J.,  1909   612,1049;    1910,282;    1911,37.) 

—A.  S. 


rmolerebenthomeier  of  Tortelli 

(ink    th-    detection    of   petroleum    in .from    Pinna 

PimoMer.     R.  Massy.     .1.  Pharm.  ('him.,  1912,  6.  484— 
491. 

Is    Donnection    with    the   application   of   the   Maumene 
rmosulphuric  acid)  test  to  the  examination  of  oil  of 
tur:  belli   has   stated  (Rev.   ('him.   ind.,   1912, 

23.  203)  that  the  direct  test  (i.e.,  as  applied  to  tho  oil 
without  preliminary  rectification)  affords  a  reliable  means 
of  establishing  the  purity  or  otherwise  of  the  sample,  the 
-ulphurie  index  of  genuine  oil  of  turpentine  of 
good  commerud  quality  being   100°— 105°  ('.     The 

thermoterebenthonieter  "   consisting 

of  .i  Bask  >>f  about  60  c.c.  capacity  provided  with 

a  thern.  -'irrer  ;     to  10  cc.  of  the  sample  placed  in 

I  i-r..   10  •  .   .  "f  -.ulphurie  acid  (sp.  gr.  1-722  at  15°  C.) 

ait*  '  be  mixture  .stirred  and  the  maximum  tempera- 

the    difference    between    the    latter    and    the 

initial  temperature  of  the  oil  (in  CC.)  being  the  thermo- 

or  " thermoterebenthic  degree"  of  the 

By  repeating  Tortefli's  experiments  with  oils  of 

tur;  :•  uved  from  J'.  Pinaster  (officinal  in  France), 

it  was  found  that,  as  determined  by  the  direct  test,  the 

mlphurk  indices  of  eleven  merchantable  samples 

rar.  _    to  106-0°,  that  of  one  sample  which  had 

be«  lieing  1 15-7°  ('.  ;  in  the  latter 

of  temperature  was  rapid,  accompanied  by 

abundant  evolution  of  sulphur  dioxide  and  by  blackening 

and     tl.  of    the    acid     mixture — as    previously 

observed   by  Tortelli  in  the  examination  of  genuine  oils 

age  :  To  determine  the  effect  of  adulterants, 

with  mixtures  of  a  genuine  oil 

wit-  .'.    by  weight  of  various  impurities,  the 

usidered  being  the  petroleum  products 

.rningoil,  rectified  mineral  oil,  "  white 

uroln)  although  in  one  series  of  tests  benzol, 

•  hloride,  rosin  oil  and  colophony  were  also 

the    pretence    of    the    adulterant 

-.f    the    thermo- sulphuric    index,    the 

1    C.)  being  produced  by  burning  oil  and 

by  colophony;    of  the  petroleum  adul- 

I  lund  to  be  the  mo-t  difficult 

It    i-    pointed   ,,i,t    that, 

rmally  high  thermo-sulphuric  Ind 

of  turn  adulteration  of  the 

th  a  petroleum  would  probably  escape  detection 

A    preliminary   rectification    of   all 

ntial :    the  oil  should 

ollected  and  t  he 

The  value-  obtained   by 

r,    15   sarnph  nuine   oil  of 

me  of  good,  and  of 

d    between    Q< 

auric  indii  <--  of  the  dis- 

ent. 

oil.  ligroln  and      white 

ind  B8-3    < 

from  which  these  adulterated 

l-         tated  thai 

:arit  "    ft  I 

I  by  thi    mi 
-  W.  R   I     I'. 


Oleo-reain   of  Pinua   Pinca  L.     L.   Rentier.     J.    Pharm. 
Chim.,   1912,  6,  494—497. 

The  oleo-reain  was  of  yellow  or  brownish- red  colour,  and 
had  an  aromatic  and  balsamic  odour  and  taste  ;  the  m.pt. 
was  S5°C,  acid  value  101-7 — 102-5,  saponification  value 
2(><)-27— 270-1.  and  ester  value  167-54—167-6.  It  was 
slightly  soluble  in  petroleum  ether,  frds  soluble  in  ether. 
£ths  in  chloroform  and  alcohol,  |ths  in  carbon  bisulphide, 
and  [th  in  oil  of  turpentine  and  benzol,  the  solutions  being 
generally  pink  or  rose-coloured ;  it  was  largely  soluble  in 
alkalis  and  in  warm  ammonia,  forming  brownish  orbrownish- 
red  solutions.  In  the  analysis,  20  grms.  of  tho  material 
were  extracted  with  ether :  the  solution  was  agitated 
successively  with  aqueous  solutions  (each  of  1  per  cent. 
strength)  of  ammonium  carbonate,  sodium  carbonate  and 
potassium  hydroxide ;  the  insoluble  portion  was  treated 
with  petroleum  ether  and  then  with  alcohol,  by  which 
means  complete  solution  was  effected  except  for  the 
vegetable  debris  (wood  chips,  etc.).  From  the  ammonium 
carbonate  solut  ion  of  the  ether  extract  pineic  acid,  C7H1404 
(m.pt.  99° — 99-5°  C.)  was  isolated  ;  pineolic  acid,  C1SH2803 
(m.pt.  86°  C.)  was  obtained  from  the  sodium  carbonate 
solution,  but  no  satisfactory  result  was  obtained  from  the 
potassium  hydroxide  solution.  The  portion  of  the  oleo- 
resin  insoluble  in  ether  yielded,  on  steam  distillation  and 
subsequent  treatment  of  the  distillate  with  petroleum 
ether,  a  3'ellowish-rose  coloured  essential  oil  from  which 
white  crystals  (m.pt.  204°  C.)  having  an  odour  like  that  of 
borneol  were  deposited.  Prom  the  alcoholic  extract  of  the 
residue,  pinca  resin,  C9H1304  (m.pt.  85°  C.)  was  obtained 
by  crystallisation.  The  percentage  results  of  the  analysis 
woe  : — Pineic  acid  18,  acids  extracted  by  sodium  carbonate 
37,  pinea  resin  18,  essential  oil  12,  vegetable  debris  15. 

— W.E.  F.  P. 

Oleo-resin  of  Pinus   Hahpensis   Mill.,  from   Montpdlier. 
Reutter.     J.   Pharm.  Chim.,   1912,  6,  497—500. 

The  oleo-resin  had  :  m.pt.  83°— 85°  C,  acid  value  180-75— 
182-74,  saponification  value  196-5 — 199-3,  ester  value 
15-7 — 16-5  and  gave  reactions  characteristic  of  cholesterol. 
It  was  Jths  soluble  in  ether  and  benzol,  slightly  soluble  in 
carbon  bisulphide,  and  very  soluble  in  alcohol,  chloroform, 
acetone,  oil  of  turpentine  and  petroleum  ether ;  it  was 
also  dissolved  by  cold  alkalis.  The  analysis  was  made  upon 
50  grms.  of  the  material  on  the  lines  indicated  in  the  pre- 
ceding abstract.  From  the  ammonium  carbonate  extract, 
helepinic  acid,  C21H„0O4  or  C20H40O4  (m.pt.  73-5° — 74-5°  C, 
was  isolated  ;  from  the  sodium  carbonate  extract  helepinolic 
acid,  C40H56O-,  (m.pt.  144-2° — 145-5°  C),  a-helepinolic  acid. 
C34H-,0O4  (impt.  80-5°— 81-5°  C),  acid  value  188-69— 
189-14),  p-hdepinolic acid,  C18H2804 (rn.pt.  80-5°— 82-0°  C.) 
acid  value  185-33 — 186-45)  and  heleponic  acid,  C18H2804  or 
C37H5804  (m.pt.  156°— 157°  C.)  were  obtained'  The 
percentage  results  of  the  analysis  were  : — Acids  extracted 
by  ammonium  carbonate  19,  ditto  by  sodium  carbonate 
53,  essential  oil  14-4,  resin  6-6,  vegetable  debris  7. 

— W.  E.  F.  P. 

Patents. 

Botllt  seals  and  bottle-sealing  composition;    Manufacture 
of .     c  Wagishauser,  Mannheim,  Qcrmany.     Eng. 

Pat.    10.222.  Apr.  :jo,  1912. 

Tin:  bottles  are  dipped  in  a  cold  lacquer  of  the  following 
(or  analogous)  composition  : — nitrocellulose,  40  ;  methyl- 
ated |>int.  100;  benzol,  50;  ethyl  chloride,  H;  and 
ne-thyl  alcohol  free  from  accidie  and  water,  660  parts. 
Petroleum  benzine  may  be  used  instead  of  benzol,  and 
OT  oil,  metallic  bronze  powders,  or  colouring  matters 
may  be  added  to  the  lacquer-.  The  seal  may  lie  removed 
from  the  bottle  in  the  form  of  a  Glm.  if  it  be  lir  i  Boaked  in 
water.-    K.  \V.  L 

"/  oil  <ii  nil  varnish  ;  Process  of  obtaining  «  substitute 
for  — .  W.  Kaempfe.  Vr.  Pat.  446,666,  June  2!t. 
1912. 

A  M  IBID 1.  a  ni  in  1 1  oil,  si  1  el  1  as  whale  oil,  is  heated  for  a  short 

tini'    at    2:;.">      240  C.,   at    ordinary   pressure  or   under 
diminished    pressure,   and   steam  superheated   to  376 


Vol.  XXXII.,  No.  ].] 


Cl.  XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 


35 


400°  C,  is  then  blown  through  the  mass  for  25 — 30  hours  ; 
the  temperature  of  the  oil  itself  is  not  allowed  to  exceed 
250°— 260°  0.  The  distillation  with  steam  may  be  effected 
in  vacuo,  in  which  case  the  temperature  of  the  oil  may  be 
allowed  to  rise  to  270°— 285°  C.  The  effect  of  the  process  is 
to  expel  the  saturated  fatty  acids  or  their  glycerides,  and 
to  polymerise  the  residual  unsaturated  acids.  When 
the  greater  portion  of  the  saturated  fatty  acids  has  been 
expelled,  linolic  or  other  unsaturated  acids,  or  their  esters, 
may  be  added  to  the  residue  in  the  still ;  or  the  distillation 
may  be  interrupted  before  the  saturated  fatty  acids  have 
been  completely  expelled,  and  the  residue,  after  the  addition 
of  unsaturated  fatty  acids,  or  their  esters,  heated  for  a 
time  to  about  315°  C.  The  residual  product  is  stated  to 
form  a  satisfactory  substitute  for  boiled  linseed  oil.— A.  S. 

Varnish  ;    Xcw  ,  and  its  application.     L.  E.  Nottelle 

and  R.  E.  E.  Heraud.     Fr.  Pat.  445.638,  Sept.  9,  1911. 

The  varnish  consists  of  a  mixture  of  cellulose  estcis,  oils 
or  fats,  modified  or  not,  and  gums,  gum-resins,  or  other 
similar  substances,  the  whole  being  dissolved  in  a  suitable 
solvent  or  suspended  therein  in  the  form  of  an  emulsion. 
Examples  given  are  mixtures  of  :  (1)  nitrocellulose  or 
cellulose  acetate,  oils  and  gums  or  resins,  acetone  and 
amyl  acetate  ;  (2)  cellulose  thiocarbonate,  resins  and  oils, 
caustic  alkali  solution,  and  carbon  bisulphide  ;  (3)  nitrated 
(oxidised)  oil  (rubber  substitute),  resins  or  gums,  nitro- 
cellulose or  cellulose  acetate,  alcohol  and  ether ;  (4), 
cellulose  hydrate,  resins  or  gums  and  oils,  and  Schweitzer's 
reagent  (cuprammonium  solution).  After  the  varnish  has 
dried,  the  coating  may  be  vulcanised  by  a  solution  of 
sulphur  chloride,   to   which  is  also  preferably  added,   a 


Process  of  treating  ivaste  ferrous  sulphate  liquors.     U.S.  Pat. 
1,045,723.     Sec  VI J. 

Chemical  solutions  for  various  purposes.     Fr.  Pat.  445  175. 

See  VII. 


XIV.— INDIA-RUBBER ;  GUTTA-PERCHA. 

Gutta-percha  ,     Alterations   in  the  softening- point  of , 

effected  by  various  additions.     R.  Ditmar.     Gummi-Zeit., 
1912,   27,  384—385. 

In  the  manufacture  of  gutta-percha  capsules  for  explosives 
it  is  often  necessary  to  employ  a  gutta-percha  which  will 
soften  at  a  definite  temperature.  From  this  point  of  view 
the  author  has  studied  the  effect  of  the  addition  of  various 
proportions  of  a  number  of  substances  upon  the  softening- 
point.  The  gutta-percha  employed  had  been  obtained 
from  Gul'ii  seeunda — and  had  a  resin  content  of  55-39  per 
cent.  All  the  mixings  were  worked  for  25  minutes  on 
laboratory  rolls  heated  to  100°  0.  and  were  left  to  cool 
off  overnight  in  a  press.  Strips  measuring  58  x  1G  X  2 
mm.  were  then  prepared,  and  tested  in  t  lie  author's  softening- 
point  apparatus  (see  this  J.,  1912,  547),  under  a  load  of 
2-4  grms.  The  softening-point  of  the  original  gutta- 
percha was  38°  0.  and  the  effect  of  the  admixtures  is 
shown  in  the  following  table.  Whereas  kieselguhr  and 
barytes  mixtures  show  a  maximum  softening  point,  the 
former  for  100  per  cent.,  the  latter  for  70  per  cent,  addition 
of  the  mineral,  the  softening  point  of  the  magnesia  mixture 
progressively  increases  until  at  additions  of  145 — 150 
pei'  cent.,  the  strip  no  longer  softens  but  remains  hard 
and  brittle  at  100°  C. 


Table  of  Softening  Points. 


Percentage  of  ingredient 

added. 

Nature  of  ingredient. 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

120 

]40 

150 

Tjipetir  gutta  percha  softening  point 
59°  C 

40 
41 
40 

41 
38 

42 
41 

42 

49 

38 

43 
42 
42 

51 
37 

45-5 
42 
43 

:>:; 

34 

48 
42 
47 

53 

49 
42 
47 

54 

50 
44 

47 

55 

50 
12 

52 

55 

50 
40 
57 

55 

55 
39 
65 

56 

52 
39 
67 

57 

62 

40 

84 

58 

52 
ID 

58 

Tar — dropping  point  34°  C 

-E.  W 

.  L. 

substance   capable   of   retarding  the  evaporation    of    the 
sulphur  chloride. — A.  S. 

Condensation   products  from   phenols    and  formaldehyde; 

Process  for  manufacturing  soluble .     K.  Albert  and 

L.    Bercnd,    Amonebcnr,   Germany.     Eng.    Pat.    1269. 
Jan.  16,  1912. 

SEE  Fr.  Pat.  441,547  of  1912  ;  this  J.,  1912,  886.— T.  F.  B. 

Phenolic  condensation  products.  J.  W.  Avlsworth,  East 
Orange,  N.J.,  U.S.A.  Eng.  Pat.  26,029,  Nov.  21,  1911. 
Cnder  Int.  Conv.,  March  11,  191 1. 

BEE  Fr.  Pat.  441,017  of  1912  ;  this  J.,  1912,  828.— T.  F.  B. 

Plastic  phenolic  condensation  prod  act.  J.  W.  Aylsworth, 
East  Orange,  N.J.     U.S.  Pat.  1,046,137,  Dec' 3.   1912. 

I  i.  Pat.  429,292  of  1911  ;  this  J.,  1911, 1267.— T.  F.  B. 

Plaslu  [phenolic]  composition  and  method  of  preparing  tin 
■■"in:.  J.  W.  Aylsworth,  Hast  Orange,  Assignor  to 
I.  L.  Dyer,  Montclair,  N.J.  U.S.  Pat.  1,046,420, 
Dec.  3,  1912. 

Eng.  Pat.  3947  of  1911  ;  (his  J.,  1912,  347.- T.  F.  B. 

Confuting  indanthreni  and  its  derivatives  into  a  form 
mitabh  for  their  w«<  »  pigment  colours.  Get.  Pat. 
253.240.     See  IV. 


Influence  of  light  on  the   rapidity  of  polymerisation   of 
phcnylbuladiene.     Stobbe  and  Eeuss.     See  XX. 

Patents. 

India   rubber ;     Process  for   coagulating   and   curing 

and  apparatus  to  be  used  for  the  purpose.  F.  A.  Byrne. 
Birmingham.  Ena.  Pats.  27,665,  Dec.  9,  1911  and  292, 
Jan.  4,  1912. 
Three  forms  of  apparatus,  identical  in  principle,  are 
described.  In  each  form  of  apparatus  wood  tar.  pyro- 
ligneous  acid  or  other  product  or  products  of  t  he  destructive 
distillation  of  wood,  wood  waste,  or  the  like,  id  allowed 
to  run  slowly  from  a  container  (or  is  sprayed  under  pressure 
from  such  container)  on  to  the  inner  heated  mm  face  of  a 
yasifving  chamber  or  retort,  where  it  is  rapidly  volatilised. 
The  vapours  are  conducted  from  the  retorl  to  the  phed 
or  chamber  in  which  thej  are  to  be  used  [or  "curing 
coagulated  (sheet)  rubber,  or  into  vessels  containing  the 
latex.  The  retort  may  be  heated  by  Bolid  Fuel  or 
by  means  of  oil-thing.  The  exit  pipe  from  the  retort 
is  made  of  -mall  diameter  t<>  ensure  thai  the  <  >.■ 
may  leave  the  retort  under  pressure.—  E.  \\  .  L. 

Caoutchouc-like  substanci  :   Manufactun  of  a .     P.  A. 

Newton.  London.    From  Farbenfabr.  vein;.   E     Bayer 

und  Co.,  Elberfeld,  Germany.     Eng.  Pat.  8065,  April  8, 

1912. 

Kondakow  (J.  prakt.  (hem..  64.  109—110)  1  [bed 

a  white  caoutchouc-like  polymerisation  product  obtained 

by   autopolvmerisation    of   ,i-r-dimethylei ythiine,   which 

E 


«i     XV.— LEATHER;    BONE;    HORN;    GLUE. 


[Jan.  15,  101$. 


tally  different  from  the  caoutchouc-substance  obtained 
by  beating  .->"  >  dimethylerythrene.  100  parts  of  this 
nerisation  product  and  300  parts  of  freshly 
prepared  p-7-dimethyWythrene  are  put  into  a  vessel 
wbicb  i>  tlu-n  oloeed  and  kept  in  the  dark  for  3—4  weeks. 
After  this  time  the  hydrocarbon  is  totally  converted 
into  the  oaoatchoao-like  substance.— E.  \\".  L. 

[l'l>i<tic]  material  or  composition  or  mouldablt  substanci  and 
■iiiif'irluriinj  same.     L.  Grote  and  A.  W.  11. 
\  .    ndon.     Bng.  Pat  18,603,  Aug.  lb.  1911. 

-  by  weight  of  starch  Hour  are  dissolved  in 

nd  :>  parts  of  caustic  potash  (35    Be., 

1*32)  are  added.     The  resulting  mass  is  treated 

wit     .         3  of  nitric  acid.     A  solution  of  4  parts  of  gelatin 

in  :  ■    is  added  and  thoroughly  mixed  in. 

and  the    mixture    i-  heated.      To  this  i-  added  a  solution 

id  :>■  :  powdered  resin  in  30  parts  of  phenol,  treated 

with  4«»  part-  of  formaldehyde,  and  the  mixture  is  heated 

until  the  ma--  separates  from  the  contained  water  and 

the  surface.     The  mass  is  then  cooled  and 

fins   t"   thicken.     It    i-   kneaded   and   washed   between 

rollers  in  a  stream  of  cold  water  until  the  excess  of  free 

n  removed.     The  mass  obtained  serves  for  the 

f  artitieial  hard-rubber,  ebonite,  etc..  and  may 

>ith  suitable  ingredients,  and  rolled, pressed, 

otherwise   finished.     I'm    harder  articles   the 

rbons  and  water  in  the  ma--  arc  removed 

-  moulded  while  still  hot. — E.W.L. 

u    'J    manufacturt    oj 


L    Ldi.nf-ld.     Find    Additoin,   dated   June   28,    1012 
Int.  Conv.,  July  Is.  1911),  to  Fr.  Pat.  417,392, 
dune  S3,  1910  (this  J.,  1911,  36). 

Thk   plastic    substances   manufactured   according  to   the 

rib.-.l    in    the   chief   patent    are   treated    with 

lormaldehyde    in    thi  .-    condition    or   in    solution, 

or  the  formaldehyde    i-    added  during    the    process    of 

'     ture.      I  itment     with     formaldehyde     is 

le  melting  point  and  increase  the  hardness 
U-tieity  of   the  product-.      A.-. 

Process    for    preparing .     Chem. 

kc  vorm.  Dr.  H.  Byk.     Ger.  Pat.  2..2.IH:;.  Dee.  18, 

!-  which  contain  more  than  one 
Icoholic   hydrozvl   group,  are  treated 
equivalent,  with  or  without  addition 
■■I-   solv<  nt.     The   plastic   ma 
do  not  -well  go  much,  when  tie 
Witl  tlogOUS  known  product  - 

— T.  F.  I',. 

Proa   -    J"r    preparing . 

mi    Dr.    il.    Nberdlinger.      Ger. 
17,     2    1,518     and      253,519, 
.  1910. 

blown  unseed  ime, 

ikiehyde  01  its  equivalent 

nt.    'i2)  In  place  of  the 

■I  oil-  and  pheno 

1  lit  of  phenol  does  not  exceed  thai 

or    fillii  rials 

mixture.     (3)  The  formalde- 

d  by  other  aldeh  by  aldehydic 

'   ircb,      (|( 

but  the  producl 

iblc    '.)    .,miM.,l 
rlded    to   the   mixtun    before 


ng  (hi  eh 


I  I 

v..  April  19,  191  1. 
-of  1911  n._T,  ?.  I: 


Rubber:    Process   for    making   products   similar   to . 

('hem.  Fabr.  Florsheim  Dr.  H.  Noerdlinger  First 
Addition,  dated  duly  29,  1911,  to  Fr.  Pat.  444,020, 
duly  28,   1911.     Under  Int.  Conv.,  Aug.  (i,  1910. 

Si:i:Cer.  Pat.  251,371  of  1910;  thisJ.,  1912,  1085.— T.F.B. 
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Tannin.     K.   Feist.     Arch,  Pharm.,  1912,  250,  668—683. 
(See  this  J.,  1912,  (352  and  1044.) 

In  Older  to  obtain  glucogallic  acid,  powdered  Turkish 
were  extracted  in  a  Soxhlet, first  withpure  chloroform 
and  then  with  benzene.  This  was  followed  by  a  prolonged 
extraction  with  ether  purified  over  sodium.  The  extracted 
material  was  dissolved  in  a  little  acetone  and  exposed 
to  the  vapour  of  chloroform.  By  repeating  this  process 
glucogallic  acid  was  obtained  in  a  crystalline  form.  Com- 
mercial tannin  prepared  from  Turkish  galls  yields  glucogallic 
acid  when  treated  in  the  same  way.  The  acid  melts  at 
233°C.  with  decomposition,  and  when  pure  it  docs  nol 
give  the  precipitation  reactions  characteristic  of  tannin.  It 
has  [a  |d  =  -f  10-6°  in  acetone  at  17°  ('.  The  acid  is  mono- 
basic and  on  hydrolysis  with  dilute  sulphuric  acid  yields 
40  per  cent,  of  gallic  acid  and  3f>f>  per  cent,  of  dextrose. 
After  drying  it)  a  vacuum  over  sulphuric  acid,  it  has  the 
composition  C13H1409.  There  is  no  action  upon  Fehling's 
solution  at  the  ordinary  temperature.  The  residue  hit 
after  extracting  Turkish  galls  as  above  with  ether  consists 
of  tannin.  This  was  obtained  by  extraction  with  acetone. 
When  hydrolysed  with  dilute  sulphuric  acid,  10  grms. 
yielded  8-07  grms.  of  gallic  acid  and  0-91  grm.  of  dextrose. 
Tannin  from  Turkish  galls  has  [a]j)=28,6  in  acetone  or 
ethyl  acetate.  The  molecular  weight  as  determined  by 
the  elevation  of  the  boiling  point  of  acetone  lies  between 
521-8  and  746*3  for  Turkish  tannin,  and  between  899 
and  1045  for  tannin  obtained  from  Chinese  galls. — F.  Shdn. 

Dressing  East  India-tanned  hips  and  skins  for  box  and 
willow  leathers.  G.  JO.  Townsend.  Leather  World, 
1912,  4.  852—853. 

Ki:i.i:<  ti;ii  kips  are  soaked  and  split  or  shaved  to  the 
required  thickness.  They  are  then  stripped  in  the  drum, 
using  1  }  lb.  of  borax  in  10  gallons  of  warm  water  for  every 
LOO  lb.  of  leather.  The  goods  are  run  for  an  hour,  the 
liquor  is  strengthened  by  adding  another  ]  lb.  of  borax 
for  each  100  lb.  of  leather,  drumming  is  continued  another 
half -hour  and  the  goods  then  rinsed  well  with  warm  water. 
Re-tanning  is  then  carried  out  as  follows,  the  quantities 
given  being  for  100  lb.  of  leather  in  every  case.  The  goods 
arc  drummed  for  half  an  hour  in  12  galls,  of  water  at 
60  C,  in  which  12  lb.  of  salt  have  been  dissolved,  1  per 
cent,  of  sulphuric  acid  diluted  in  2  galls,  of  water  is  then 
added,  and  after  running  another  hour,  51 — (i  11).  of 
pots  -iimi  bichromate  in  5—6  galls,  of  water  i-  added 
gradually  and  the  drumming  continued  another  thre< 
hour  .     The  id  iii  the  goods  is  then  neutralised  by 

limning    in    \    per    cent,    solution    of    borax,    and    sorting 
for   black     and    colour    work    is   carried   out.      For  dyi 

l.lael.-.  \  lb.  of  Homatin  crystals,  J  pint,  of  fustic 
raot,  \l  <>/..  of  Nigrosine  II.,  and  \\  oz.  of  Chromi 
I,  i  Ik  r  Blaofa  arc  dissolved  in  10 — 12  galls,  of  water 
80  '.  This  is  added  to  th<  goods  while  in  motion  and 
inn  foi  25  minutes  and  then  J  lb.  ol  potassium  bichromate 
i  added  and  the  treatment  continued  for  a  further  10 
minutes.  The  goods  arc  then  rinsed  with  warm  wat< 
16  minute  ,ii ii I  i,i t  Liquored.  I  lb.  of  soft  soap  is  dissolved 
in  |o  u'o II  -.  of  hot  watei  to  which  2  oz.  of  bora  x  are  added, 
the  solution  i    raised  to  boiling  temperature  and  I.1,  p 

of  cod  oil  and   [   lb.  oi  oik  added  and  well  emulsified. 

Thi-  fat  liquor  i-  added  to  the  goods  while  in  motion. 
run  for  30  minutes,  and  the  good  an  then  lightlj 
rinsed  and  horsed  up  to  drain.  Tiny  are  afterward 
out,  oiled  Lightly  on  the  grain  with  a  mixture  of  linseed 
oil  and  iperm  oil  in  equal  part-,  sammed,  lightly 
■  •       ain  and  di  u  d.     For  obtaii  food  medium 

brown    bad',  tie  aftei  neutralising,  an   mordant 
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with  1 J  pints  of  fustic  extract  and  1J  pints  of  palmetto  in 
12  galls,  of  water  at  60°  C,  in  which  they  are  drummed  for 
&  hour.  They  are  then  dyed  by  running  J  hour  in  a  solution 
of  h  lb.  of  Indian  Yellow  in  10  galls,  of  water  at  140°  F.  j 
(60°  C),  after  which  time  2  oz.  of  Havana  Brown,  2  oz. 
of  Acid  Anthracene  Brown  and  f  oz.  of  Soluble  Blue 
dissolved  in  2  galls,  of  water  are  added  and  run  for  a  | 
further  20  minutes  and  the  colour  developed  by  running 
10  minutes  after  adding  2  oz.  of  acetic  acid.  After 
rinsing  the  goods  are  fat-liquored  with  1  lb.  of  Castile  soap, 
H  pints  of  neatsfoot  or  castor  oil  and  i  lb.  of  egg-yolk  in 
10  galls,  of  water  for  20  minutes.  After  rinsing  again  and 
horsing  up  they  are  set  out  and  sammed,  lightly  set  over 
and  dried  out  in  a  slow-drying  stove.  After  lying  a  few 
days  to  temper,  they  are  damped  back  in  sawdust,  staked 
out,  aired  off,  staked  over  at  a  light  pressure  and  fluffed. 
Before  seasoning,  a  fuller  colour  is  produced  in  the  finished 
leather  by  brushing  over  with  weak  lactic  acid.  A 
finish  for  blacks  consists  of  4  oz.  of  ruby  shellac,  2  oz.  of 
ammonia,  2  oz.  of  Hematin,  6  oz.  of  Nigrosine,  3  oz.  of 
Chrome  Leather  Black  and  2  oz.  of  glycerin  in  10  gallons 
of  water  ;  when  dissolved  2^ — 3  pints  of  defibrinated 
bullocks'  blood  is  added,  and  the  whole  stirred  till  cold. 
Two  coats  of  the  finish  are  given  and  the  goods  glazed 
after  each,  after  which  they  can  be  grained,  and  sorted. 
A  waterproof  dull  finish  is  made  as  follows  : — 8  oz.  of 
paraffin  wax,  4  oz.  of  soft  soap  and  2  oz.  of  tallow  are 
melted  together,  2  oz.  of  gum  dragon  are  dissolved  and 
added  and  the  whole  made  up  to  10  galls,  with  hot  water. 
A  little  of  the  black  dyestuff  is  added  and  the  finish 
applied  to  the  goods,  after  which  they  are  dried  out  and 
afterwards  given  a  second  coat  of  2  oz.  of  neatsfoot  oil 
and  1  oz.  of  tallow  in  2  galls,  of  water.  For  colours  the 
following  finish  is  used  : — 4  oz.  of  egg  albumin,  4  oz.  of  blood 
albumin  in  8  galls,  of  water,  tinted  with  a  little  of  the 
dye«tuff  and  treated  in  the  same  way  as  for  black. — D.  J.  L. 

Sulphonated  oils  and  mineral  oils  used  in  the  leather  indus- 
try ;    The  analysis  of .     C.  R.  Oberfell.     Report  of 

Committee  of  Amer.  Leather  Chem.  Assoc.    J.  Amer. 
Leather  Chem.  Assoc,  1912,  7,  656—664. 

Sulphonated  oils.  The  identification  of  the  fatty  oil  from 
which  the  product  is  obtained  is  too  difficult  a  problem 
for  immediate  solution.  The  important  constituent  to 
estimate  is  the  amount  of  original  oil  present  and  whether 
or  not  it  has  been  adulterated  with  mineral  oil.  The 
proximate  analysis  includes  the  estimation  of  (a)  water 
and  volatile  matter,  (b)  ash,  (c)  unsaponifiable  matter, 
and  (d)  fatty  oils,  (a)  Water.  The  method  of  drying  at 
95° — 100°  C.  for  16  hours  is  no  more  efficient  than  the 
method  of  drying  over  a  flame  until  tiny  puffs  of  smoke 
appear,  (c)  Unsaponifiable  matter  is  estimated  in  the 
usual  way  by  saponification  with  alcoholic  potash  and 
subsequent  extraction  with  ether.  Mineral  oils.  Estima- 
tion of  volatile  constituents  by  evaporation  methods 
proved  unreliable.  Viscosity  determinations  by  means  of 
pipettes  were  also  discordant.  Flash  test  by  the  following 
simple  method  gave  good  results.  A  porcelain  crucible  is 
set  in  a  sand  bath  so  that  the  top  is  below  the  rim  of  the 
bath.  The  crucible  is  filled  within  J  in.  of  the  top,  and 
heat  applied  so  that  the  temperature  registered  on  a  ther- 
mometer in  the  liquid,  rises  8°  C.  per  minute.  A  jet  flame 
is  passed  across  the  crucible  about  £  in.  above  the  oil. 

—J.  R.  B. 


Sugars  in  leather;    Determination  of - 


-.  F.  P.  Veitch 
and  J.  S.  Rogers.  Report  of  Committee  of  Amer. 
Leather  Chem.  Assoc.  J.  Amer.  Leather  Chem.  Assoc, 
1912,  7,  645—656. 

In  the  dctannisation  of  the  water-soluble  extracts  from 
leather  for  the  estimation  of  sugars,  both  normal  and  basic 
lead  acetates  are  used.  It  has  been  consistently  found 
that  basic  lead  acetate  gives  lower  results  for  the  glucose 
than  does  the  normal  salt.  Parker  and  Blockey  (this  J., 
1912,  268)  conclude  that  this  is  due  to  the  fact  that  gallic 
acid  and  kindred  substances  which  reduce  Fehling's 
solution,  are  not  removed  completely  by  normal  lead 
acetate  in  presence  of  free  acid  such  as  acetic  acid.  In 
the  collaborative  work  here  detailed,  experiments  were 
carried  out  on  water-soluble  extracts  from  leather,  con- 


taining known  quantities  of  dextrose.  When  normal  lead 
acetate  was  used,  the  results  obtained  showed  very  close 
agreement  with  the  calculated  results,  but  with  the  basic 
acetate  the  percentages  of  dextrose  were  consistently  low. 
The  average  error  in  a  leather  containing  8  per  cent,  of 
dextrose  was  — 0-07  with  normal,  and  —1-43  with  basic 
lead  acetate.  The  method  recommended  as  the  official 
one  is  as  follows  : — Fehling's  solution,  (a)  34-639  grms.  of 
crystallised  copper  sulphate  per  500  c.c.  (6)  173  grms.  of 
Rochelle  salt  and  50  grms.  of  sodium  hydroxide  per 
500  c.c.  Determination.  200  c.c.  of  water-soluble  extract 
are  treated  in  a  500  c.c.  flask,  with  25  c.c.  of  a  saturated 
solution  of  normal  lead  acetate,  shaken  frequently  for 
10  minutes  and  filtered.  Excess  of  solid  potassium 
oxalate  is  added  to  the  filtrate  to  precipitate  the  excess 
of  lead,  and  after  mixing  frequently  for  15  minutes,  the 
solution  is  filtered.  150  c.c.  of  the  filtrate  are  transferred 
to  a  600  c.c.  Erlenmeyer  flask,  treated  with  5  c.c.  of 
concentrated  hydrochloric  acid,  and  boiled  under  a  reflux 
condenser  for  2  hours.  After  cooling  and  neutralising 
with  anhydrous  sodium  carbonate,  the  solution  is  trans- 
ferred to  a  200  c.c.  flask,  made  up  to  volume,  and  filtered 
through  a  double  filter.  The  dextrose  in  the  solution  is 
determined  immediately  by  adding  50  c.c.  to  25  c.c.  of  the 
copper  sulphate  solution  and  25  of  the  alkaline  tartrate 
solution  in  a  400  c.c.  beaker,  heating  to  boiling  in  exactly 
4  minutes,  boiling  for  2  minutes,  and  filtering  immediately 
without  diluting,  through  asbestos.  The  cuprous  oxide 
is  washed  with  hot  water,  alcohol  and  finally  with  ether, 
dried  for  half  an  hour  in  a  water  oven  and  weighed.  The 
amount  of  dextrose  is  calculated  by  the  aid  of  Munson 
and  Walker's  table. — J.  R.  B. 


Gelatin  ;    Chemistry  and  quantitative  determination  of . 

M.  Berrar.     Biochem.  Zeits.,  1912,  47,  189—214.     (Cp. 
this  J.,  1911,  1174.) 

The  solubility  of  purified  gelatin  in  cold  water  is  0*56, 
0*60  and  0-62  per  cent,  at  temperatures  of  17°,  18°  and  21°  C. 
respectively.  These  concentrations  are  not  very  different 
from  the  lowest  required  for  the  formation  of  a  jelly  ;  for 
example,  a  0*7  per  cent,  solution  in  hot  water  sets  to  a 
thin  jelly  on  cooling.  If  a  saturated  solution,  formed  in 
the  cold,  remains  in  contact  with  pieces  of  gelatin,  a  partial 
separation  of  the  dissolved  substance  occurs  on  further 
cooling,  but  there  is  no  formation  of  jelly.  Neither  alcohol 
nor  metaphosphoric  acid  precipitates  gelatin  completely 
from  aqueous  solutions.  The  same  is  true  of  picric  acid 
at  the  ordinary  temperature,  but  at  8°  C.  complete  precipi- 
tation may  be  effected  by  adding  an  equal  volume  of  a 
saturated  aqueous  solution  of  picric  acid.  When  gelatin 
is  completely  precipitated  by  acid  reagents,  e.g.,  by  a 
solution  containing  picric  acid  and  potassium  mercuric 
iodide  (the  precipitate  may  in  this  case  be  safely  washed 
with  water),  the  gelatin  combines  with  acid  in  a  definite 
proportion,  viz.,  one  molecular  equivalent  of  acid  to  a 
quantity  of  gelatin  containing  ten  atoms  of  nitrogen. 
Assuming  that  one  molecular  equivalent  of  acid  unit  is 
with  one  molecule  of  gelatin,  the  molecular  weight  of  the 
latter  must  be  823  (Paal  found  900).  The  nitrogen  content 
of  picric  acid,  or  of  precipitates  containing  this  compound 
and  proteins  or  gelatin,  may  be  determined  accurately 
by  a  modification  of  Kjeldahl's  method  The  material  is 
treated  in  a  Kjeldahl  flask,  with  0-5 — 1  grm.  of  iron 
filings,  5  c.c.  of  glacial  acetic  acid,  20  c.c.  of  concentrated 
sulphuric  acid  and  some  copper  sulphate  ;  the  mixture  is 
heated  in  the  ordinary  way,  and  the  subsequent  operations 
earned  out  as  usual.  "  In  aqueous  solutions  gelatin  may  \» 
completely  separated  from  proteins,  albumoses,  peptones, 
mucin  and  casein,  by  adding  about  2  volumes  of  a  mixture 
of  1  part  of  a  saturated  aqueous  solution  of  picric  acid 
with  4  parts  of  96  per  cent,  alcohol.  The  gelatin  alone 
remains  in  solution,  and  after  filtration  it  may  he  quantita- 
tively precipitated  by  adding  about  11  volumes  of  a 
saturated  aqueous  solution  of  picric  acid  and  allowing  the 
mixture  to  stand  for  12  hours  at  10°  ('.  My  this  means 
the  author  accurately  determined  quantities  of  gelatin 
admixed  with  milk  and  egg  albumin.  The  gelatin -picric 
acid  precipitate  was  washed  with  a  solution  of  potassium 
mercuric  iodide  until  the  washings  were  no  longer  yellow 
in  colour  •   the  quantity  of  gelatin  in  the  residue  was  found 
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by  determination  of  the  nitiogen-oontent.     The  method 

ribed  above  may  be  applied  to  thequalitativedeteotion 

j  Utm  in  pronnioo  i>f  proteins.     After  precipitating  the 

latter  t>v  the  alcoholic-aqueous  picric  acid   solution,  and 

filtering,  the  presence  of  gelatin  in  the  filtrate,  even  at  a 

entration  of  1  in  IOOiOOO,  is  indicated  by  a  yellowish 

white   ofsasseoenoe   formed    on   addition    of   an   aqueous 

solution,  of  picric  acid.       The  opalescence  is  best  detected 

by  a  "  ring-teat." — '    H    1. 

I'm  k sis. 
Chrome     leather:      P        •-      fur     impregnating- 


Wmther.  Koskilde.   Denmark.      Eng.    Pat.    17,228,  July 
M,  1911. 

The    leather,    immediately    after    the    completion    of   the 

.   and   before  it   is  dry.   is  treated  with  a 

lution,    and    then    after   drying,    is    dipped    in    a 

I  10  to  20  part-  of  resin,  5  to  12  parts 

ipan  wa  f  Venetian  turpentine,  J  to  6 

part*  of  tallow,  and  4  to  1»»  parts  of  paraffin  wax.  kept  at 

mperatu  410   CL— E  W.  L. 

■  me  tanning  :    Process  of for  the  production  of  sole 

i'  -Mail.     First    Addition,    dated   June    19, 

1912,  to  Fr.  Pat  440,736,  Feb.  28,  1912  (this  J.,  1912, 
830). 

Lull  m>  >'f  subjecting  the  chrome-tanned  skins  to  a  light 

-  may  be  combined, 

-  being  treated  in  a  bath  containing  both  a  chromium 

aalt  and  a  vegetable  tanning  material.     The  colour  of  the 

leather  may  be  improved,   if  the  skins  after  withdrawal 

•th    of    paraffin   and   resin   described   in   the 

principal  patent  (lor.  ril.),  and  whikt  still  hot,  be  worked 

wry   in    fi  -0     ('.)    and    the   surface 

robbed    with    a    iponge    Or    the    like    saturated    with   hot 

wat.-r  :    >ir  th<-  leather,  after  cooling,   may   be  immersed 

i  f.-w  seconds  in  benzene,  and  its  -urface  rubbed  with 

a  dr  L  8 

ipparatus  for  baking  or  curing 


\V.   R    Smith.  A-dunor  to  Buffalo  Leather  Co.,  Buffalo, 
828,  Nov.  2(i.  1912. 

•    I  »••»  of  1912;  this  J ..  1912,  694.— T.  F.  B. 


XVI.     SOILS  ;    FERTILISERS. 

\V.  CuHen.     J.  Chem.,  Met.  and 
1912,    13.    130     I  ts 

ml  of  the  ii-.-  of  explosivec  for  pre- 
F»r;  '■!  for  fanning  operations.     For  (racking 

I  at  depth  or  sub-soiling,  a  very  alow  explosive 
•i  large  volume  of  gat  slowly 
I     r  making  holes  in  which  to  plant  trees. 
The  operation  of  Bub-soiling 
Djaefnl  in  S.  Africa  where  about  B    0  in.  below 
led  "  hardpan,"  imperviooi  alike 
rmed    The  explosives  are  of  a 
P"»  le  up  in  cartridges  about  IJ  in.  in 

■nrUr  and  4  in.  long.     The  distance  between  the  holes 
re  of  the  soil  :    with  hoi.     6  feel 
»P*rt  '  t  £14  per  B4  re.     (S  •  this  J 

1911,  1079  ,     K   I 


■  •  tdv     of .      I*       Xottin 

I  .    1912;  155.    I  KIT     I  I 

A*(  oontaining  dissolved 

manganic,   precipitate*   and    retain     t|,,    | 

my  pari  in  tl  tion 

r   in    all    states)    slowly 
«    m*nj;an>«-    from    solutions    of    it,    salts,    and 

ium  passes  into  solution. 

ir»l  '  l»y«,   apart    from    the    pre-.,,..    ,,f   ,,,,.,    calcium 
'■**  the  powat  of  fixing  ,,,.,. 
"h"1  •"''*  '"ntainintf  manganow  are  washed  with  s/ater, 


very  little  of  the  metal  is  extracted,  even  if  the  water  is 
slightly  acidified. — J.  H.  L. 

Patents. 

[Nitrolim]    Calcium    cyanamide ;     Process    of    obtaining 

crude in  the  form  of  granules,  which  can  be  applied 

as  a    firtiliser  ivithout   risk  of  injury  to   the   skin.     A. 
Renault.     Fr.  Pat.  444,933,  June  13,  1912. 

The  finely  powdered  and  sifted  nitrolim  (about  100  kilos.) 
is  mixed  intimately  with  molasses  (20 — 25  kilos.)  for  a 
sufficient  time  to  ensure  complete  hydration  of  the  calcium 
cyanamide  (e.g.,  for  at  least  30  minutes).  The  mixture  is 
then  compressed  into  cakes,  sheets  or  granules  of  a  thick- 
ness not  exceeding  1  cm.  (0-4  in.),  dried  at  about  30°  C, 
and  the  dried  material,  if  in  the  form  of  cakes  or  sheets, 
is  broken  into  granules. — A.  S. 


Manure  from  leather;    Manufacture  of  nitrogen 


G. 


Feldmann,  Taganrog,  Russia.     Eng.  Pat.  27,206,  Dec.  5, 
1911. 

See  Fr.  Pat.  437,628  of  1911  ;  this  J.   1912,  549.— T.  F.  B. 
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Reducing  sugars  ;    Presence  of in  the  fresh  beetroot  : 

Influence  of  reducing  sugars  on  the  direct  determination 
of  sucrose  in  the  beetroot .  Origin  of  the  reducing 
sugars  that  certain  beet  sugar  factory  product  contain. 
H.  Pellet.     Bull.  Assoc.  Chim.  Sucr.,  1912,  30,  239—253. 

Experiments  with  roots  grown  in  Fiance,  which  were  in 
full  vegetation  in  November,  and  which  had  been  pulled, 
washed,    rasped,    and    pressed    in    the   shortest    possible 
time,  namely  from  half  an  hour  to  an  hour,  depending 
upon  the  distance  at  which  the  fields  were  situated  from 
the  factory,  have  shown  that  reducing  sugars  are  always 
present  in  the  ripe  root,  though  in  small  and  variable 
amount,  the  extreme  differences  found  being  0-05  to  0-27 
grm.  per  100  c.c.  of  expressed  juice.     These  figures  relate 
to  good  roots  of  high  sucrose  content ;   but  for  low  quality 
roots,  likewise  freshly  picked,  the  reducing  sugars  may  be 
as  hi^h  as  from  2 — -2-5  grms.  per  100  c.c.  of  juice.     In  the 
Case  of  sound  roots  preserved  in  silos,  either  in  full  contact 
with  air  or  covered  with  earth,  the  sucrose  content  gradu- 
ally diminishes,  but  the  reducing  sugars  generally  remain 
within  the  limits  of  0-15  and  0-25  grm.  per  100  c.c.  of 
juice.     For  injured  or  altered  roots  these  ligures  do  not 
hold,  and  in  these  the  reducing  sugar  content  may  rise  to 
0-50,  whereas  originally  it  may  have  been  0T0  grm.  per 
100    c.c.    of    juice.     In    determining    small    amounts    of 
reducing  sugars  in  the  beet,  certain  precautions  must  In- 
taken,  the  most  important  of  them  being  not  to  use  basic 
lead  acetate  solution  or  Herles'  reagent  (lead  nitrate  and 
sodium  hydroxide)  for  defecation,  but  only  normal  lead 
acetate  solution,  otherwise  a  certain  amount  of  t  he  reducing 
BUgars,  consisting  principally  of  Isavulose,   will   be   pre- 
cipitated.    As  to  the  influence  of  the  reducing  sugars  on 
the  determination  of  sucrose  by  direct  polarisation  in  the 
beet,  it  is  shown  that  in  the  case  of  small  amounts  such  as 
0T0 — 0-20  per  cent,  on  the  juice,  the  result  i-,  not  affected. 
When,    however,   0-30 — 0-60    per   cent,    is    the   quantity 
pi.    .lit,  the  polarisation  may  lie  influenced,  owing  to  the 
mollification  of  the  rotatory  power  of  the  reducing  sugars 
by  the  basic  lead  acetate,  the  true  sucrose  content  then 
only  being  obtainable  by  the  double  polarisation  method, 
preferably  using  the  new  method  of  procedure  described 
by    the    author  (this  J.,    1912,   85).     Lastly,   the  author 
di-.  usees   the    formation    of   reducing   sugars   during   the 
process  of  manufacture,  and  points  out  that  neither  during 
extraction  by  diffusion,  nor  during  carbonatation,  provided 

these  be  conducted  normally,  are  reducing  sugars  formed. 

After  defecation  by  lime,  reducing  sugars  are  no  longer 

pit  <-nt  in  the  juice,  and  sometimes  during  subsequent 
operations  do  reducing  sugars  may  be  formed,  so  that  the 
in-  .li    at  is  free  from  them.     In  general,  however,  according 

to  the  author,  with  the  modern  method  of  sulphiting  at- 
different    Stages,    traces    of    reducing    sugars   are    formed 
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in  each,  and  accumulate  in  the  last  products,  the  final 
molasses,  it  is  stated,  often  containing  as  much  as  0-30 — 
0-50  per  cent.,  even  with  careful  working. — J.  P.  0. 


Thermophilic  bacteria  ;    Occurrence  of in  [beet]  sugar 

juices.     A.  Kossowicz.     Deutsche  Zuckerind.,  1912,  37, 
1019. 

Nutrient  solutions  of  broth,  beet  juice,  wort,  and  milk 
were  inoculated  with  1  c.c.  of  a  beet  juice  causing  gas 
formation  in  the  diffusers,  and  incubated  at  80° — 85°  C., 
when  at  the  end  of  5  days  it  was  found  that  there  was  no 
evolution  of  gas  or  any  other  sign  of  bacterial  life.  These 
cultures  were  next  maintained  at  15° — 20°  C.  for  2 — 3  days, 
and  then  a  distinct  formation  of  gas,  acid,  and  sediment 
was  observed,  microscopical  examination  indicating  the 
presence  of  various  spore-forming  organisms.  In  other 
experiments  300  c.c.  of  the  beet  juice  forming  gas  during 
diffusion  were  kept  at  70°  C.  for  2  days,  after  which  the 
previous  experiment  was  repeated,  using  the  solution  thus 
heated.  Neither  in  these  cultures,  nor  in  others  prepared 
directly  from  the  unwashed  roots  from  which  the  defective 
juice  had  originated,  was  there  any  sign  of  vitality  at  high 
temperatures.  It  is  concluded  by  the  author  that  thermo- 
philic bacteria  capable  of  developing  at  80° — 85°  C.  are 
not  to  be  found  in  diffusion  juices,  and  that  another 
explanation  of  the  phenomenon  of  gas  formation  in  the 
diffusers  must  be  sought. — J.  P.  O. 

[Beet]  diffusion  and  press  juices  ;   Determination  of  the  loss 

of  polarisation  caused   by   the  action  of  lime  on . 

Verein  d.  Zuckerindustrie  in  Bohmen.  Z.  Zuckerind. 
Bohm.,  1912,  36,  663—669.  (Compare  also  this  J., 
1908,  1168;    and  1911,  1325.) 

Among  the  uniform  methods  of  analysis  of  beet  sugar 
factory  products  compiled  by  a  special  commission  at  the 
instigation  of  the  Verein  der  Zuckerindustrie  in  Bohmen, 


the  following  process  is  given  for  the  determination  of  the 
loss  of  polarisation  during  defecation.  Into  a  100  c.c. 
flask  75  grms.  of  diffusion  juice  are  weighed,  10  c.c.  of 
basic  lead  acetate  added,  and  the  liquid  made  up  to 
bulk,  mixed,  filtered,  and  polarised.  Into  a  100-6  c.c. 
flask  another  75  grms.  of  diffusion  juice  are  weighed, 
1  grm.  of  calcium  oxide  in  the  form  of  milk  of  lime  is 
added,  and  the  mixture  heated  in  a  boiling  water-bath 
for  a  quarter  of  an  hour.  At  the  end  of  this  time,  phenol- 
phthalein  is  added,  and  whilst  shaking,  a  current  of 
carbon  dioxide  is  led  against  the  surface  of  the  liquid 
until  the  colour  is  just  discharged.  After  cooling,  and 
adding  a  drop  of  acetic  acid  and  5  c.c.  of  basic  lead  acetate, 
the  liquid  is  made  up  to  100-6  c.c,  filtered,  and  polarised. 
The  loss  of  polarisation  thus  caused,  as  compared  with  the 
polarisation  of  the  unlimed  juice,  is  calculated  as  a  per- 
centage of  the  sucrose  content  of  the  sample. — J.  P.  O. 


Sugar   of  any   composition   to   its    equivalent   in    standard 

muscovado  ;    Table  for  the  convenient  calculation  of . 

H.  C.  Prinsen  Geerligs.  Archief  Suikerind.  Nederl.- 
Indie,  1912,  20,  1590.  Intern.  Sugar  J.,  1912,  14, 
663—664. 

In  a  previous  article  (this  J.,  1912,  550)  the  author 
gave  tables  for  the  calculation  of  the  available  sugar, 
available  crystal  sugar,  and  the  crystal  content  of  cane 
sugar  of  different  composition.  Another  table  in  ex- 
tension of  these  is  now  presented  by  which  it  is  possible 
to  ascertain  immediately  with  how  much  standard 
muscovado  any  quantity  of  sugar  of  some  other  kind 
corresponds.  If,  for  example,  it  be  desired  to  know 
with  how  much  standard  muscovado  a  rendement  of 
9-75  of  sugar  of  9S-9  polarisation,  and  0-2  per  cent,  of 
water,  corresponds,  the  number  9-75  is  multiplied  by 
the  number  10352  read  from  the  table,  when  the  result, 
10-09.  is  obtained. 


Geerligs'  Table  for  the  Equivalent  in  Standard  Muscovado  for  One  Pent  of  Sugar  of  any  Polarisation  between 
96-1  and  99-9,  and  for  any  Water  Content  between  0  and  1"5  per  cent. 


0-0           0-1 

0-2 

0-3 

0-4     ' 

0-5 

0-6 

0-7           0-8 

0-9 

1-0 

1-1           1-2 

1-3 

1-4 

1-5 

Polari- 

sation. 

WA' 

per  Content. 

99-9 

1.0499 

1-0505 

1 

99-8 

1-0484 

1-0489 

1-0494 

99-7 

1-0468 

1-0473 

1-0478 

1-0484 

- 

99-6 

1-0452 

1-0457 

1-0462 

1-0468 

1-0473 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

99-') 

1-0436 

1-0441 

1-0446 

1-0452 

1-0457 

1-0462 

— 

— 

— 

— 

— 

— 

— 

— 

■ — 

— 

99-4 

14420 

1-0425 

1-0430 

1-0436 

1-0441 

1-0446 

1-0452 

— 

— 

— 

— 

— 

— 

— 

— 

— 

99-3 

1-0405 

1-0410 

1-0415 

1-0420 

1-0425 

1-0430 

1-0436 

1-0441 

— 

— 

— 

— 

— 

■ — 

— 

— 

99-2 

1-0389 

1-0394 

1-0399 

1-0405 

1-0410 

1-0415 

1-0420 

1-0425 

1-0430 

— 

— 

— 

— - 

— 

— 

— 

99-1 

1-0374 

1-0379 

1-0384 

1-0389 

1-0394 

1-0399 

1-0405 

1-0410 

1-0415 

1-0420 

. — 

— 

— 

— 

— 

— 

99-0 

1-0358 

1-0363 

1-0368 

1-0374 

1-0379 

1-0384 

1-0389 

1-0394 

1-0399 

1-0405 

1-0410 

■ — 

— 

— 

— 

— 

98-9 

1-0342 

1-0347 

1-0352 

1-0358 

1-0363 

1-0368 

1-0374 

1-0:579 

1-0384 

1-0389 

1-0394 

1-0399 

— 

— 

— 

— 

98-8 

1-0326 

1-0331 

1-0336 

1-0342 

1-0347 

1-0352 

1-0358 

1-0363 

1-0368 

1-0374 

1-0379 

1-0384 

1-0389 

— 

— 

— 

98-7 

1-0310 

1-0315 

1-0320 

1-0326 

1-0331 

1-0336 

1-0342 

1-0347 

1-0352 

1-0358 

1-0363 

1-0368 

1-0374 

1-0379 

— 

— 

98-6 

1-0294 

1-0299 

1-0304 

1-0310 

1-0315 

1  -0320 

1-0326 

1-0331 

1-0336 

1-0342 

1-0347 

1-0352 

1-0358 

1-0363 

1-0368 

— 

98-5 

1-0279 

1-0284 

1-0289 

1-0294 

1-0299 

1-0304 

1-0310 

1-0315 

1-0320 

1-0326 

1-0331 

1-0336 

1-0342 

1-0347 

1-0352 

1-0358 

98-4 

1-0263 

1-0268 

1-0273 

1-0279 

1-0284 

1-0289 

1-0294 

1-0299 

1-0304 

1-0310 

1-0315 

1-0320 

1-0326 

1-0331 

1-0336 

1-0342 

98-3 

1-0247 

1-0252 

1-0257 

1-0263 

1-0268 

1-0273 

1-0279 

1-0284 

1-0289 

1-0294 

1-0299 

1-0304 

1-0310 

1-0315 

1-0320 

1-0326 

98.2 

1-0232 

1-0237 

1-0242 

1-0247 

1-0252 

1-0257 

1-0263 

1-0268 

1-0273 

1-0279 

1-0284 

1-0289 

1-11291 

1-0299 

1  0304 

10310 

98.1 

1-0216 

14221 

1-0226 

1-0232 

1-0237 

1-0242 

1-0247 

1-0252 

1-0257 

1-0263 

1-0268 

1-0273 

1-0279 

1-0284 

1-02.-9 

1-0294 

98-0 

1-0200 

1-0205 

1-0210 

1-0216 

1-0221 

1-0226 

1-0232 

1-0237 

1-0242 

1-0247 

1-0252 

1-Q257 

1-0263 

1*0268 

1-1127:! 

1*0279 

97-9 

1-0184 

1-0189 

1-0194 

1-0200 

1-0205 

1-0210 

1-0216 

1-0221 

1-0226 

1-0232 

1-0237 

1-0242 

1-0247 

1-0252 

1-0257 

l-'263 

97-8 

1-0168 

1-0173 

1-0178 

1-0184 

1-0189 

1-0194 

1-0200 

1-0205 

1-0210 

1-0216 

1-0221 

1-0226 

1-0232 

1-0237 

1-0242 

1-0247 

97-7 

1-0152 

1-0157 

1-0162 

1-0168 

1-0173 

1-0178 

1-0184 

1-0189 

1-0194 

1-0200 

1-0205 

1-021O 

1-0216 

1-0221 

1-0226 

1 -11232 

97-6 

1-0136 

1-0141 

1-0146 

1-0152 

1-0157 

1-0162 

1-0168 

1-0173 

1-0178 

1-0184 

1-0189 

1-0194 

1-0200 

1-0205 

1-0210 

1-0216 

97-5 

1-0121 

1-0126 

1-0131 

1-0136 

1-0141 

1-0140 

1-0152 

1-0157 

1-0162 

1-0168 

1-0173 

1-0178 

1-0184 

1-0189 

1-0194 

10200 

97-4 

1-0105 

1-0110 

1-0115 

1-0121 

1-0126 

1-0131 

1-0136 

1-0141 

1-0146 

1-0152 

1-0157 

1-0162 

1-0168 

1-0173 

1-0178 

1-0184 

97-3 

1-0089 

1-0094 

1-0099 

1-0105 

1-0110 

1-0115 

1-0121 

1-0126 

1-0131 

1-0136 

1-0141 

1-0146 

14152 

1-0157 

1-0162 

1-0168 

97-2 

1-0074 

1-0079 

1-00*4 

1-0089 

1-0094 

1-0099 

1-0105 

1-0110 

1-0115 

1-0121 

1-0126 

1-0131 

1-0136 

1-0141 

1-0146 

1-0152 

97-1 

1-0058 

14068 

1-0068 

1-0074 

1-0079 

1-0084 

1-0089 

1-0094 

1-0099 

1-0105 

1-0110 

1-0115 

1-0121 

1-0120 

1-0131 

1-0136 

97-0 

1-0042 

1-0047 

1-0052 

1-0058 

1-0063 

1-0068 

1-0074 

1-0079 

1-0084 

1-0089 

1-0094 

1-0099 

1-0105 

1-0110 

1-0115 

1-0121 

96-9 

1-0026 

1-0031 

1-0036 

1-0042 

1-0047 

1-0052 

1-0058 

1-0063 

1-0068 

1-0074 

1-0079 

1-0084 

1-0089 

1-0094 

1-0099 

1-0105 

96-8 

1-0010 

1-0015 

1-0020 

1-0026 

1-0031 

1-0036 

1-0042 

1-0047 

1-0052 

1-0058 

Hlllf.li 

1-0068 

1-0074 

1-0079 

[-0084 

1-0068 

1*0089 

96-7 

0-9995 

1-000 

1-0005 

1-0010 

1-0015 

1-0020 

1-0026 

1-0031 

1-0036 

1-0042 

1-004  7 

1-0052 

1-0058 

1-0068 

1  -ix'74 

96-6 

0-9979 

0-9984 

0-9990 

0-9995 

1-0000 

1-0005 

1-0010 

1-0015 

1-0020 

1-0026 

1-0031 

1-0036 

1-0042 

1-0049 

1-0052 

1-0036 

1*0068 
1*0042 

96-5 



0-9968 

0-9974 

0-9979 

0-9984 

0-9990 

0-9995 

0-0000 

1-0005 

1-0010 

1-0015 

1-0020 

1-002*1 

1-0081 

96-4 

— 

0-9958 

0-9963 

0-9968 

0-9974 

0-9979 

0-9984 

0-9990 

0-9995 

1-0000 

1-0005 

l-ooio 

l  -oo  i  5 

1  -0020 

96-3 







0-9947 

0-9952 

0-9958 

0-9963 

0-9968 

0-9974 

0-9979 

0-99M 

0-0990 

1  -i  ii  ii  ii  i 

1  -0005 

1-0010 

96-2 







0-9936 

0-9942 

0-9947 

0-9952 

0-9958 

0-9963 

0-9968 

0-9974 

0-9979 

0-9984 

04990 

04996 

96-1 

— 

— 

— 

i 

0-9926 

0-9931 

0-9936 

0-9942 

0-9947 

0-9952 

0^968 

0-9903 

0-9968 

0-9974 

04979 

-J.  P.  o. 

■  a 
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\\  II      SUGARS;    STARCHES;    GUMS. 


[Jan.  15,  1913. 


Light  fiHtr  cell :     Um    of  I 


n   fH>l<iri>in>i  high-grade 


in.      lutein.    SqgM    J.,    1912,    14 
630—633. 

nimciidation   of    the    author,     tin-    following 

lotion    was    adopted    by   the    7th    meeting   of   the 
International  Commission  for  Uniform  Method  of   Sugar 
Analysis     held     in     Neu     York    on    September    1-th. 
1911:    That  when  white  bold  ia  used  in  polarisations, 
be    filtered    through    a    potassium     bichromate 
of   such   a   strength   that    the   percentage  corn- 
multiplied  by  the  langth  of  the  column  in  cm. 
•     J.  P.  O. 


Sucrose  .   Study  of  (he  different  method*  of  determining 

in'  saoauses.     Complete  analysis  of  a  cane  moUi88e8. 
_-.     Intern.  Sugar  J..  1912.  14.  702—712. 

i  Brazilian  molasses  containing   l">-2r>  jx-r  cent,  of 
n.,i  ■     ami   6-36   jH-r  cent,    of  ash.   the   author 

ha*  made  a  comparative  stiuly  of  the  various  optical  and 
chemical  methods  of  determining  the  sucrose,  the  following 
mi.  obtained:    Direct  polarisation  (the  so-called 

"apparent  "'-d. -termination),  defecating  with  basic  lead 
act.'.  38;  del      ting  with  chloride  of  Hme  and 

33  116.     Double  polarisation,  using 
ling  a  solution  defecated  with  basic  lead 
acetate,  ga\       12-68    per  cent,   sucrose;    double  polarisa- 
I  r  the  direct  reading  a  solution  defecated  with 
of  lime  and  normal  lead  acetate,  41-86;    double 
poUri-^tnm.  using  for  the  direct  reading  a  solution  con- 
taining    hydrochloric    acid    and    urea,     41-52;     double 
polarisation.  u~inc  f«>r  the  direct  rcadins  a  solution  con- 
tair  ii  id.  4 1  -62  ;     after  destruction  of  the 

I'V  the  Pellet  Lemcland  method  (this  J., 
ind  1911,  1400),  and  direct  polarisation  of  the 
liquid  obtain-  •!.  11  -66  per  Dent,  sucrose  was  obtained  ;  after 
deatnn  ti-m  of  t h«-  reducing  sugan  by  the  Pellet-Lemcland 
method,  and  double  polarisation  of  the  liquid  obtained, 
41  61        fter   destruction   of  the   reducing  sugars  by  the 
.••meland  method,  and  the  determination   by  the 
gravimetric  process  of  the  reducing  substances  before  and 
after  inv.-r-ion  in  the  liquid  obtained,  41-32;  gravimetric - 
ally.  by  the  Pellet  procedure,  using  an  undefecated  solution, 
and  determining  the  reducing  sugan  before  and  after  inver- 
sion. 41-44  :    by  the  invertaM-  double  ]H>larisation  method 
(thi-   i      1911,  62),    11-86   pec   oent.     On  averaging  the 
different    double    polarisation   determinations   of   sucrose 
(excepting    t  he    figures    obtained    by    means    of    solutions 
1  with  ba««ic  had  acetate,  which  are  known  to  be 
met),  the  reran   i-   11-64,  a-  oompared  with  41-36, 
the   figure   obtained    by   the   invertane   proooos.     Finally, 
SO  called  ••  apparent  "  analysis  (when  the  solid  matter 
is  taken  from  the  din<  t  reading  on  tin-  Krix  saccharoineter 
and  the  PBOfOSe  from  the  direct  polarisation  reading)  and 
of  the  molasses  were  made,  and  the 
rem.  oed  lead  the  author  to  emphasise  the  import- 

ance of  —  i pin i ing  t  be  more  ootrecl  met  bods  of  determining 
«ucro»e,  reducing  sugars,  and  cb  I  tnce  values. 

—J.  P.  O. 

<»/  nugars  by  ultra-violet  rai/s. 
1)  Berthek*  and  H.  Oaodochon.  Comptes  rend,  1912, 
166,1163-  1166  ©thieJ.,  1910,904,1080, 1081; 

1911 

Tii >  -,m  of  I  •  fleeted  with  rays  of 

•*h  than  0-3/i  ;   for  aldom-s  the  opper  limit 

for  open -chain  polyhydrie  aloohok  the 

■pp  whilst*  :  ilyhydric  alcohols 

■  ••■m<-  ultraviolet    ra\  -.  ..f 

w»^  less    tl  i'.     When    these   ola  tea   of 

'ion    of    ray-    of    the 
I'.ru."-'     wavi  whieh     will     effect     phoi  tie 

na  simple  fashion.    From  ketoses, 
evolved  ;    from  aldoses,   1   vols. 
and    I    vol.    of    hydrogen,    and    from 
equal    volume*   of   these   t« 

'  nor  of  rabstem  ••-  < apable  of 
rr*1  mtion  in  tf,i  i  old.     When,  however, 

rays  of  ohorU-r  wave  length   are  employed,    the    produol 


develops  acidity  and  capacity  for  reducing  cold  Feh- 
ling's  solution.  At  the  same  time  there  is  an  increased 
production  of  hydrogen,  and  more  or  less  carbon  dioxide 
is  formed.  Very  advanced  decomposition  is  accompanied 
by  the  production  of  methane.  Sunlight  decomposes 
ketoses  fairly  readily  (see  this  J.,  1912,  847),  but  aldoses 
to  only  a  slight  extent.  Solutions  of  cry  thi  itol  and  mannitol, 
exposed  by  the  authors  to  sunlight  for  six  months,  evolved 
no  gas,  but  acquired  slight  reducing  properties.  Carbon 
monoxide  and  hydrogen,  which  are  primarily  formed  in 
simple  proportions  by  the  photolysis  of  carbohydrates, 
have  previously  been  shown  to  combine  under  the  influence 
of  ultraviolet  light  to  produce  formaldehyde  (this  J., 
1910,  904),  the  starting  point  in  the  natural  synthesis 
of  carbohydrates.  The  photolysis  and  photosynthesis 
of  formaldehyde  are  probably  reversible  processes,  and 
the  same  appears  to  be  true  in  the  case  of  the  sugars 
generally. — J.  H.  L. 


Starch  granules  ;  Researches  on  the  gelatinising  temperature 

of  .     M.    Nyman.     Z.    Unters.    Nahr.    Genussm.. 

1912,  24,  673—676. 

Rye,  barley,  and  wheat  starches  were  found  to  gelatinise 
at  slightly  different  temperatures,  the  actual  results 
obtained  being  : — Rye  starch,  57°  C,  barley  starch,  58°  C. 
and  wheat  starch,  59°  C.  The  determinations  were  made 
by  placing  the  starches  in  water  heated  to  suitable  tem- 
perature, and,  as  the  temperature  rose,  removing  drops 
of  the  mixtures  every  30  seconds  for  examination  under 
the  micropolariscope.  The  point  at  which  the  granules 
ceased  to  show  interference  crosses  was  taken  as  the 
gelatinising  temperature.  Other  experiments  showed  that 
the  larger  starch  granules  gelatinised  more  quickly  than  the 
smaller.  Although  the  difference  in  the  gelatinising  temper- 
atures does  not  afford  a  means  of  identifying  two  starches 
in  a  mixture  of  the  same,  the  rate  of  gelatinisation  may  be  of 
some  use  for  the  purpose.  For  instance,  if  a  mixture  of 
rye  and  wheat  meals  is  maintained  at  a  temperature  of 
53°  O,  the  rye  starch  is  gelatinised  in  6  minutes,  whilst  the 
wheat  starch  requires  24  minutes ;  any  ungelatinised 
grains  observable  in  such  a  mixture  after  7  minutes 
heating  indicate  the  probable  presence  of  wheat  meal. 

— W.  P.  S. 

Purification  of  waste  waters  [of  a  beet  sugar  factory,  a 
refinery,  a  brewery,  and  a  malthouse]  by  lime,  "  humin," 
and  clay.     Roubinek.     See  XIXb. 

Patents. 

Sacchariferous  plants  ;   Extraction  of  the  juice  of 


Steffen,  Vienna.     Eng.  Pat.  1540,  Jan.  19,  1912. 

Dilute  juice,  obtained  as  described  below  from  partially 
extracted  sacchariferous  material  such  as  beet  slices,  is 
heated,  preferably  to  92°  C,  and  mixed  with  20 — 25  per 
cent,  of  its  weight  of  cold  fresh  slices.  The  slices  are  then 
removed  from  the  liquid,  which  is  re-heated  and  mixed 
with  a  further  portion  of  fresh  slices,  the  cycle  being 
repeated  until  the  liquid  attains  the  same  concentration 
and  purity  as  the  juice  expressed  from  the  fresh  slices. 
The  slices  that  have  been  soaked  in  this  way  and  thereby 
heated  to  a  temperature  above  60°  C,  are  expressed, 
yielding  a  juice  of  high  concentration  and  purity.  The 
residue  is  repeatedly  soaked  with  hot  dilute  juice  in  a 
-i  ins  of  troughs  and  expressed  in  presses  situated  between 
tie  troughs  ;  the  liquid  from  one  press  serves  to  soak  the 
material  to  be  treated  in  the  preceding  press,  and  In-fore 
the  final  pressing  the  residue  is  soaked  in  hot  water. — L.  B. 

8vaar  juices  ;  Sulphilalion  of ,  and  apparatus  therefor. 

B.    L.    llling worth,    I'.atstone,   Natal.     Eng.    Pat.   82 IK, 
April    t,    1912. 

Tmk  apparatus  includes  a  vertical  column,  the  lower  part 
of  which  is  immersed  in,  hut  does  not  quite  extend  to  the 
bottom  ol,  a  tank  for  the  reception  of  tin-  sulphited  juiOB, 
This  tank  is  provided  with  an  overflow.  A  feed  pipe 
oonneota  a  sulphur  burner  with  the  upper  end  of  the  column, 

and  an  air  compressor,  feeding  the  sulphur  burner, 
causes  the  sulphitationgas  to  be  delivered  at  such  a  pressure 
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that  the  residual  gas  is  forced  through  the  juice  in  the 
tank  ;  the  ascending  arm  of  the  feed  pipe  is  fitted  with 
an  expansion  chamber  in  order  that  any  unburnt  particles 
of  sulphur  may  be  returned  to  the  burner.  The  juice  to 
be  treated  is  pumped  through  a  supply  pipe  attached  to  the 
column  at  such  a  distance  above  the  end  of  the  latter,  that 
the  juice  absorbs  all  the  sulphur  dioxide  ;  this  supply  pipe 
is  attached  to  the  column  at  such  an  angle  that  it  remains 
full  of  juice  between  the  strokes  of  the  pump.  A  perforated 
transverse  plate  in  the  column  causes  the  juice  to  descend 
in  the  form  of  spray.  Near  its  lower  end,  the  column  is 
fitted  with  a  number  of  horizontal  perforated  pipes  for 
the  distribution  of  the  sulphitated  juice  throughout  the 
tank.— L.  E. 


Starch  ;  Process  for  the  purification  of- 


,      W.  H.  Uhland 
Ges.m.b.H.     Ger.  Pat,  251,907,  May  31,  1911. 

In  this  process  for  the  purification  of  starch,  especially 
potato  starch,  a  vessel  provided  with  superposed  filter- 
partitions  is  filled  with  the  water  carrying  the  starch,  etc., 
in  suspension,  and  the  solids  are  allowed  to  settle  in  the 
order  of  their  specific  gravity,  the  water  being  drawn 
through  the  filters  by  suction.  The  process  is  repeated  as 
often  as  is  necessary,  the  vessel  being  completely  filled 
each  time.  It  is  stated  that  the  starch  finally  obtained 
does  not  need  to  be  centrifuged  before  drying. — A.  S. 

Dextrin  ;    Continuous  process  for  the  manufacture  of  non- 
hygroscopic   .     H.    Th.    Bohme    A.G.     Ger.    Pat. 

252,827,  Aug.  26,  1909. 

The  air-dried  starch  is  mixed  intimately  with  the  necessary 
quantity  of  acid,  in  as  concentrated  a  condition  as  possible, 
and  the  mixture  is  introduced  continuously  into  a  relatively 
large  quantity  of  a  similar  mixture  in  which  the  dextrin- 
formation  is  complete  and  which  is  at  the  temperature 
necessary  for  the  formation  of  dextrin.  The  dextrin 
produced  is  withdrawn  at  a  speed  corresponding  with  that 
at  which  the  mixture  of  starch  and  acid  is  introduced. — A.  S. 


XVIII.— FERMENTATION  INDUSTRIES. 


Diastase ;    Action   of  hydrochloric   acid  gas  on 


-.     I. 
T.  Panzer.     Z.  physiol.  Chem.,   1912,  82,  276—325. 

Diastase,  dried  in  vacuo  over  sulphuric  acid,  absorbs 
dry  hydrochloric  acid  without  undergoing  much  darkening. 
From  specimens  of  commercial  diastase,  some  of  which 
had  been  further  purified,  the  author  obtained  preparations 
containing  6 — 17  per  cent,  of  hydrochloric  acid.  After 
solution  in  water  and  neutralisation,  these  preparations 
were  found  to  have  lost  their  saccharifying  power  com- 
pletely. When  kept  in  a  vacuum  over  sulphuric  acid  and 
soda-lime,  hydrochloric  acid  was  withdrawn  from  them 
fairly  rapidly  during  the  first  few  days,  and  afterwards 
more  slowly,  but  even  after  several  weeks  their  content 
of  hydrochloric  acid  was  only  reduced  by  about  one-half. 
This  partial  withdrawal  of  acid  was  associated  with  a 
partial  recovery  of  saccharifying  power.  The  author  dis- 
cusses fully  the  possible  explanations  of  these  facts,  and  con- 
cludes that  the  activity  of  diastase  depends  on  the  presence 
of  one  or  more  atomic  groups  capable  of  combining  chemi- 
cally with  hydrochloric  acid,  not  by  virtue  of  basic  pro- 
perties nor  in  consequence  of  ionic  reactions,  but  in  some 
other  manner.  The  activity  lost  in  consequence  of 
combination  of  these  groups  with  the  acid,  is  restored  again 
when  the  latter  is  withdrawn,  e.g.,  by  prolonged  treatment 
in  a  vacuum.  If  the  active  groups  simply  combined 
with  the  acid  owing  to  a  slightly  basic  character,  they 
should  be  set  free  again  on  neutralising  a  solution  of  the 
enzyme  with  alkali,  whereas  in  fact  neutralisation  produces 
no  restoration  of  activity. — J.  H.  L. 

Invertase ;      Action     of    hydrochloric    acid    on 


Panzer.     Z.  physiol.  Chem.,  1912,  82,  377—390.     (Cp. 
preceding  abstract.) 

A  dried  invertase  preparation  absorbed  20 — 25  per  cent, 
of  dry  hydrochloric  acid,  and  thereby  completely  lost  its 


activity.  After  3  weeks  in  vacuo  over  sulphuric  acid  and 
soda-lime,  less  than  half  the  acid  was  withdrawn,  and  the 
invertase  remained  inactive.  The  author  concludes  that 
the  loss  of  activity  on  absorption  of  hydrochloric  acid  is 
due  to  other  causes  than  those  operative  in  the  case  of 
diastase,  and  that  the  chemical  constitution  of  the  active 
atomic  grouping  is  not  the  same  in  the  two  enzymes. 

—J.  H.  L. 

Enzyme  action  and  the  influence  of  neutral  salts  thereon. 
II.  E.  Starkenstein.  Biochem.  Zeits.,  1912,  47,  300 — 
319.     (See  also  this  J.,  1910,  507.) 

The  quantity  of  sodium  chloride  required  to  confer  the 
maximum  activity  on  diastase  which  has  been  rendered 
inactive  by  dialysis,  is  proportional  to  the  quantity  of 
enzyme  present  (loc.  cit.).  The  author  has  applied  this 
fact  to  the  comparison  of  the  diastase-content  of  corre- 
sponding organs  of  various  classes  of  animals. — J.  H.  L. 


Fermentation  by  yeast ;  Influence  of  organic  acids  on . 

F.  Johannessohn.     Biochem.  Zeits.,  1912,  47,  97—117. 

Sufficiently  dilute  solutions  of  formic  acid  and  its 
homologues  (up  to  valeric  acid)  accelerate  fermentation, 
and  the  maximum  accelerating  influence  is  exerted  by 
the  different  acids  at  equimolecular  concentrations.  With 
increase  in  the  concentration  the  acids  exert  a  more  and 
more  marked  inhibitive  action.  The  minimum  quantities 
of  the  acids  required  to  arrest  fermentation  completely 
do  not  kill  the  yeast  cells.  The  degree  of  inhibition 
exerted  on  a  given  quantity  of  yeast  depends  on  the 
concentration  of  acid  and  not  on  the  absolute  amount. 
The  relation  between  the  quantity  of  yeast  present  (a;), 
and  the  minimum  concentration  of  acid  (y)  required  to 
arrest  fermentation  completely,  is  represented  by  the 
parabolic  equation,  y2  =  kx,  in  which  k  is  a  constant.  The 
inhibitive  action  is  due  chiefly  to  undissociated  molecules 
of  acid  and  not  to  ions.  This  last  conclusion  is  based  on 
the  fact  that  the  inhibitive  influence  of  formic  acid  was 
found  to  be  undiminished  by  addition  of  sodium  formate, 
except  in  one  case  where  the  molecular  proportion  of 
salt  to  acid  was  20 :  1.  In  the  case  of  acetic  acid,  the 
addition  of  sodium  acetate  certainly  diminished  the 
inhibitive  action,  but  not  to  an  extent  corresponding  to 
the  diminution  in  the  degree  of  ionisation  of  the  acid. 

"  H.  L. 


Aluminium  ;    Resistance  of to  alcohol.     Rudiger  and 

A.  Karpinski.     Z.  Spiritusind.,   1912,  35,  660—661. 

A  piece  of  aluminium,  weighing  about  50  grms.  and 
of  about  116  sq.  cm.  area,  was  found  to  lose  0-349  per  cent, 
in  weight  when  left  in  contact  with  fermented  potato 
mashes,  during  distillation  for  85  working  days :  after- 
wards however,  it  gained  in  weight  owing  to  the  deposition 
of  a  tenacious  coating  of  iron  compounds.  A  piece  of  the 
same  metal  was  corroded  to  a  much  less  degree  when  left 
in  the  rectifying  column  for  the  same  period,  and  it  also 
subsequently  gained  in  weight  slightly.  Further  experi- 
ments showed  that  both  pure  and  crude  alcohol  attack 
aluminium  fairly  readily  and  are  rendered  turbid  thereby. 
It  is  concluded  that  the  metal  is  very  suitable  for  the 
construction  of  stills,  but  not  for  the  construction  of 
vessels  in  which  alcohol  is  to  be  stored. — L.  E. 


Caramel  in  vinegar  ;  Detection  of 


L.  Ronnct.     Ann. 


Falsif.,  1912,  5,  517—518. 
Fifty  c.c.  of  the  vinegar  arc  mixed  with  an  6X06M  of 
calcium  carbonate  and  evaporated  to  dryness.  The  mass 
is  then  extracted  with  20  c.c.  of  ether,  the  ethereal  solution 
is  filtered,  and  the  filtrate  is  received  in  a  test  tube  con- 
taining 10  c.c.  of  resorcinol  reagent  (1  grin,  of  resorcinol 
dissolved  in  100  c.c.  of  hydrochloric  acid  of  sp.  lt.  1125). 
Should  caramel  be  present  in  the  vinegar,  a  red  /"iie  is 
obtained  at  the  junction  of  the  two  liquids.  .Methods 
which  depend  on  heating  the  vinegar  with  albumin,  and 
extracting  the  evaporated  solution  with  ether  are  nfl 
trustworthy,  as  traces  of  furfural  compounds  (the  presence 
of  which  leads  to  the  colouration  with  the  reeorcinol 
reagent)  may  be  formed  during  the  evaporation  should 
the  vinegar  contain  sugars. — W.  P.  B. 
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Purification  of  waste  waters  [of  a  beet  sugar  factory,  a 
-<  tor;/,  ond  a  malt-house}  by  lime.  "  hiiinin  " 
and  clay.     Roubfnek.     8et    XlXn. 

Patknts. 

•  n<  .    I'  f  producing  digestive .     H.  Vonjo, 

El  _    Pel    86,879,  Nov.  SO,  1911.     Under  Int. 
Coot.,  Dee.  5,  1810, 

In  process  is  an  improvement  on  that  claimed  in  Fr. 

I  of  1807  (this  J.,  1807,  L026)  in  that  wheat 
or  rice  bran  (30  bushels)  ia  moistened,  not  with  water, 
but  with  the  liquid  (IT  gallons)  obtained  by  boiling  equal 
par'  .i  beans,  sodium  phosphate,  potassium 

uitrate,  ami  magnesiam  sulphate  with  water  for  2  hours 
under  an  absolute  pressure  of  2 — 3  atmospheres.  The 
d  bran  is  steamed  for  1J  hours,  cooled  and  used 

ng  a  mixture  of  4  parts  of  an  orange  monilia 
(a  hitherto  unknown  species  tirst  found  in  rice  bran)  and 
6  part-  of  Aspergillus  ori/zac.  The  "  koji  "  fungus  thus 
obtained,  which  possesses  very  high  proteolytic  and 
diastatie  power,  is  mixed  with  the  product  formed  by 
steam  ink'  a  mixture  of  the  bran  of  farinaceous  substances 
(30  bu-hels).  powdered  soya  beans  (1  bushel),  and  the 
above  mentioned  liquid  (1"  gallons).  The  "koji" 
obtained  thereby  is  sprayed  with  a  liquid  such  as  dilute 
alcohol  or  clyeerin.  1.  ft  for  23  hours  at  20°— 30°  C,  and 
then  expressed  and  filtered.  The  filtrate  may  be  used 
tying  a  second  portion  of  "  koji,"  the  filtrate 
finally  i"  gallons)  being  mixed  with  powdered 

soya  beans  (1  bushel),  stirred  for  10  hours,  and 
filtered.  The  filtrate  is  treated  with  35 — 40  per  cent. 
alcohol.  1  from  precipitated  impurities,  and  then 

treated  with  90  percent,  alcohol.  The  precipitated  ferment 
is  washed  with  alcohol  and  ether,  and  dried  over 
sulphuric  acid. — L.  K. 

Diast  Preparation    of .     W.    Acton, 

Tollrros*.  Lanark.     Em.'.   Pat.  26,068,  Nov.   22,   1811. 

■UTUKI   of   7   part-   of   w beaten   or  other  bran  and 

«md  pea-  or  riee  is  moistened  with  an  equal 

•f  an  aqueous  solution  of  say.  1  y>er  cent,  of  acid 

p'.ta-.ium   phosphate   or  an  equivalent   quantity   of  acid 

eakium  phot  md  0-6  jmt  cent,  of  potassium  nitrate. 

med,  eooled  to  about  86°  F.  (30°  C.) 

and  rhly  mixed  w  o-01-  10  per  cent,  of  the 

growth  of  an  amytomyeea  fungus  such  as  A. 

rii,    nc    preferably,    that     species    originally    obtained 

pie    Of     East     [ndia    opium.      The 'inoculated 

"**'  then  spread  in  thin  layers  and  kept  at  (XT — 

When,  in  the  course  of  3— 5  davs, 
the  growth  ha-  acquired  a  maximum  diastatic  activity,  the 
ma*  ttracted  with  a  suitable  sotveut  such  as  water. 

past   I     ming  dextrin  and  only 

•nail  proportion  of  SUgan,  and  i-  especially  suitable 

indry  work  ;  if  desired,  it  may  be  evaporatt  d 

rup  or  to  dryness,  or  mixed  with  other 

dihydrogen   potaarium  phosphate  to 

f..  EL 

<„T,  of .     W.  Cbarnlev,  Fuhrood 

Lane*.      I  P  Peb.  16,  18*12. 

Thi  hft  on  extracting  the  oil  from    oya  beans 

•    I  to  a  t.  mperature  not 

•     '        though,  in  sonn  this 

may   be  omitted.     The  raw    or    cooked 

I    *ith  ,i  small  quantity  of   nail   and 

ill  a  (onvf  rter  or  autoclave  for  about  an  hour  at  a 

linp    10   lb.     The    produol    i     ti 
tun  in  quantity  equivalent  to  12     26 
rial.     To  preri  rrl 
'"ft  the  wort  must  be  thoroughly  boiled - 

rest 
brilhanry,  a  «tron^  head,  and  low  alcohol-content.     The 

used  in  the  manufacture 
■    '■(  whiaky,  the   usual  distilling 
•■"!  with  about  20  percent,  of  the  proi 

I.    I 


Wines  and  like  beverages  ,    Process  and  apparatus  for  the. 

ma nu fart uii  and  treatment  of  effervescent .     A.  Porte, 

Geneva.     Eng.  Pat.  16,482,  July  15,  1912. 

See  Fr.  Pat.  432,664  of  1911  ;  this  J.,  1912,  147.— T.  F.  B. 


Beverages  ;  Process  of  clarifying  ■ 


-.     H.Zwick.Neustadt, 
Germany.     U.S.  Pat.  1,045,245,  Nov.  26,  1912. 

See  Fr.  Pat.  422,281  of  1911  ;  this  J.,  191 1,  567.— T.  F.  B. 

Beer-yeast  ;      Process     of    cleaning .     G.     Erdmann, 

Berlin.     U.S.    Pat.    1,045,689,    Nov.    26,    1912. 

See  Eng.  Pat.  11,424  of  1911  ;  this  J.,  1912,  507.— T.  F.  B. 


XIXa.— FOODS. 

Oil  in  grains  ;  Rapid  control  method  for  the,  determination  of 

.     E.  P.   Harding  and  L.  L.  Nye.     J.  Ind.  Eng. 

Chem.,  1912,  4,  895—897. 

The  authors  find  that  carbon  tetrachloride  extracts  the  oil 
completely  from  air-dried  or  oven-dried  grains  (cereals) 
in  a  comparatively  short  time  and  that  the  extracted 
oil  has  a  higher  iodine  value  than  that  obtained  by  use  of 
petroleum  ether  or  ether.  Their  method,  which  occupies 
only  2i  hours,  is  briefly  as  follows  : — The  sample  is  boiled 
with  carbon  tetrachloride  for  1  hour  under  a  reflux  con- 
denser, cooled,  and  the  whole  mixed  with  alcohol,  water, 
and  petroleum  ether  and  whirled  in  a  centrifuge.  The 
petroleum  ether  layer  is  then  "  blown  off  "  through  a 
filter  into  a  tared  flask,  and  the  operations  of  adding 
alcohol,  water,  and  petroleum  ether,  whirling  in  a  centri- 
fuge, and  "  blowing  off  "  the  petroleum  ether  layer  are 
repeated  twice  more.  The  filter  is  washed  with  petroleum 
ether,  and  then  the  petroleum  ether  is  distilled  off  from 
the  solution,  and  the  tared  flask  containing  the  residue 
dried  in  a  casserole  water-bath  till  of  constant  weight. — A.S. 

Cottonseed  meal;    Organic  phosphoric  acid  of .     R.  J. 

Anderson.     J.   Biol.   Chem.,    1912,   13,  311—323. 

The  organic  phosphoric  acid  present  in  cottonseed  meal 
has  been  isolated  and  identified  as  phytin  or  some  closely 
allied  substance.  It  is  uncertain  whether  the  toxicity 
of  the  meal  is  due  to  phytin  :  the  experiments  at  present 
made  do  not  support  this  idea. — E.  F.  A. 

Caff  col  [from :  coffee] ;   Origin  of .     V.  Grafe.     Monats. 

Chem.,  1912,  33,  1389—1406. 

The  roasting  of  coffee  beans  results  in  the  formation 
of  substances  (among  which  is  the  substance  responsible 
for  the  specific  aroma  of  the  beverage)  which  are  very 
soluble  in  water,  and  are  presumed  to  have  an 
important  physiological  action  on  the  heart ;  they 
are  collectively  called  caffeol.  The  composition  of 
caffeol  is  usually  about  50  per  cent,  of  furfuryl  alcohol 
and  38  per  cent,  of  valeric  and  acetic  acids,  the 
remainder  being  phenolic  substances  with  a  creosote 
odour  and  a  nitrogenous  substance  allied  to  pyridine 
which  is  the  aromatic  principle.  The  author  has 
conducted  an  investigation  into  the  origin  of  caffeol  using 
three  types  of  coffee  : — (1)  Ordinary  coffee.  (2)  Caffeine- 
free  coffee,  prepared  by  "  opening  "  the  unroasted  coffee 
with  superheated  steam  and  extracting  the  caffeine  with 
the  purest  benzene.  In  this  way  mechanical  impurities, 
Eats  and  wax  are  al«o  removed.  (3)  Coffee  purified  by 
Thum's  method  (this  ,J.,  1811,  310)  which  consists  in 
brushing  '!><•  coffee  in  warm  water.  The  removal  of 
surface   wax   and   any   remaining    portions  of  the   seed 

coating  is  thus  achieved,  but  the  crude  fibre  of  the  bean 
it   |  If  is  not  disturbed.      Coffee  (2)  yielded  a  much  smaller 

percentage   of  caffeol  and  particularly  of  furfuryl  alcohol 

thrm    coffee    (I).     This   appears   to    be   due   to   the    much 

mallei  content  of  crude  fihre  in  codec  (2).  a  large  amount 

being  removed   by  the  processes  to  which  it   had  been 

nbnutted.    The    author    therefore    oonoludcs    thai    the 

crude  fibre  is  the  source  of  the  caffeol.      This  conclusion  is 

npported  by  the  mot  thai  codec  (8)  gives  as  much  caffeol 

I),  and   By  the  fact    that    the   percent  age  of  crude  fibre 
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is  greatly  diminished  on  roasting.  Examination  of  the 
refuse  from  the  processes  used  in  producing  coffees  (2) 
and  (3),  shows  that  the  former  contains  large  quantities 
of  carbohydrates,  while  the  latter  contains  only  traces. 
The  origin  of  the  carbohydrates  is  obviously  the  cellulose 
and  other  polysaccharides  of  the  crude  fibre,  which 
would  otherwise  have  given  rise  to  caffeol  on  roasting. 
It  also  appears  probable  that  the  "  opening  "  with  super- 
heated steam  destroys  some  of  the  chlorogenic  and  coffalic 
acids,  with  which  the  caffeine  is  originally  combined, 
thus  rendering  the  caffeine  much  more  easy  of  extraction. 

— W.  H.  P. 


Gelatinising  temperature   of  starch  grains. 

XVII. 

Patents. 


Nyman.     See 


Com  ;    Process  for  separating  the  germ  or  germ  and  hull 

from and  the  product  of  such  process.     H.  Wulkan, 

Assignor  to  Dextrin  Automat  Ges.  m.  b.  H..  Vienna. 
U.S.  Pat.  1,045,490,  Nov.  26,  1912. 

The  corn  is  soaked  in  a  dilute  acid,  e.g..  hydrochloric 
acid,  until  it  is  sufficiently  softened,  and  is  then  subjected 
to  a  pressure  sufficient  to  separate  the  germ  and  hull 
without  materially  disintegrating  the  starchy  kernel. 

— A.  S. 

Decorticated  pulses  ;  Process  of  preserving  the  aroma  of . 

E.  J.   Lourdel,  Rheims,  France.     U.S.  Pat.   1,046,314, 
Dec.  3,  1912. 

See  Eng.  Pat.  5413  of  1912  ;  this  J.,  1912,  1049.— T.  F.  B. 


Fish  ;     Process   of  preserving 


-.     A.    Danilevsky,    St. 
Petersburg.     U.S.    Pat.    1,046,991,    Dec.    10,    1912. 

See  Eng.  Pat,  18,365  of  1911  ;  this  J.,  1912.  1197.— T.  F.  B. 


XI Xb.— WATER  PURIFICATION  ;  SANITATION. 

Water  ;    Apparatus  for  testing by  measurement  of  its 

electrical    conductivity.     L.    Archbutt.     Analyst,     1912. 
37,  538—542. 

The  apparatus  shown  in  the  illustration  is  known  as  the 
"  Dionic  "  water-tester  and  was  designed  primarily  for 
detecting  leakage  in  surface  condensers  ;  its  value  depends 


upon  its  extreme  sensitiveness  in  detecting  the  presence 
of  mere  traces  of  dissolved  electrolytes  in  the  water. 
The  water  to  be  tested  is  poured  into  the  funnel,  F,  and 
rises  into  the  two  arms  of  the  U-tube  to  the  level  fixed 
by  the  overflows,  O,  O  ;  the  electrodes,  A  and  B,  are  short 
tubes  of  platinum  foil  and  the  current  is  supplied  by  the 
hand-driven  dynamo,  E,  fitted  with  a  constant -speed 
friction  clutch  which  maintains  a  constant  E.M.F.  of  100 
volts  when  the  handle,  W,  is  turned  at  a  rate  faster  than 
that  at  which  the  clutch  is  designed  to  slip.     The  current 


passing  through  the  water  is  measured  by  the  direct- 
reading  conductivity  meter,  M,  and  the  temperature  is 
taken  by  a  thermometer  immersed  in  the  funnel.  The 
standard  temperature  for  testing  is  20°  C.  but  a  scale  of 
corrections  supplied  with  the  instrument  saves  the  trouble 
of  adjusting  the  temperature  of  the  water  provided  that 
it  is  between  10°  and  40°  C.  Unboiled  distilled  water 
shows  a  conductivity  of  2-7  ;  the  same  after  boiling  to 
remove  carbon  dioxide,  1-0  to  1-5  ;  water  saturated  with 
carbon  dioxide,  44-0  ;  Glasgow  (Loch  Katrine)  water,  34  ; 
spring  water  with  a  hardness  of  18-4°  and  containing  25 
grains  of  total  solids  per  gall.,  552.  On  diluting  the  latter 
water  with  boiled  distilled  water  so  that  the  mixture 
contained  0-15  grain  of  total  solids  per  gall.,  the  con- 
ductivity fell  to  4-2  ;  the  amount  of  chloride  in  this 
mixture  could  scarcely  be  detected  by  means  of  silver 
nitrate.  The  conductivities  exhibited  by  various  acid, 
alkaline,  and  saline  solutions  are  given,  and  it  is  shown 
that,  in  the  case  of  boiler  water,  the  instrument  is  a  more 
rapid  indicator  of  the  amount  of  saline  matters  in  solution 
than  is  a  determination  of  the  chlorine  ;  the  conduetivitv 
is  fairly  proportional  to  the  nonvolatile  solids  whilst  the 
chlorine  is  not.  In  discussion,  the  author  remarked  that 
there  might  be  circumstances  in  which  the  apparatus 
would  be  useful  in  connection  with  water-softening 
operations,  but  conditions  could  easily  be  imagined  under 
which  it  would  be  practically  useless.  In  the  case  of  a 
mixed  water  supply  derived  from  different  sources  it  might 
be  possible  to  determine  approximately  to  what  extent 
the  various  kinds  of  water  were  present,  but  here  again 
there  would  be  limitations. — W.  P.  S. 


Water  ;    Determination  of  nitrites  in 


-.     Duvk.     Ann. 
Chim.     analyt.,     1912,     17,     445—447. 

In  order  that  there  shall  be  no  danger  of  oxygen  combining 
with  nitric  oxide  and  rendering  the  latter  capable  of 
liberating  further  quantities  of  iodine  from  potassium 
iodide,  it  is  recommended  that  Winkler's  method  of 
carrying  out  the  iodometric  determination  of  nitrites  be 
adopted.  In  this  method  100  c.c.  of  the  water  under 
examination  are  acidified  with  20  c.c.  of  10  per  cent, 
hydrochloric  acid,  3  c.c.  of  starch  solution  are  added,  and 
4  grms.  of  potassium  bicarbonate  are  introduced  in  small 
quantities  at  a  time.  A  crystal  of  potassium  iodide  is 
now  added,  then  a  further  quantity  of  1  grm.  of  the  bicar- 
bonate, and  the  liberated  iodine  is  titrated  with  thio- 
sulphate  solution.  The  liquid  ought  to  remain  colourless 
for  10  minutes  after  the  completion  of  the  titration  ;  if 
the  blue  colouration  reappears,  it  indicates  that  the  oxygen 
was  not  expelled  completely  by  the  carbon  dioxide. 

— W.  P.  S. 

Waste  ivaters ;  Purification  of  the [of  a  beet  sugar  factory, 

a  refinery,  a  brewery,  and  a  malt-house]  by  lime,  "  humin," 
and  clay.  J.  Roubinek.  Z.  Zuckerind.  Bohm.,  1912, 
37,  128—131.     (Cf.  also  this  J.,  1912,  505). 

After  unsuccessfully  endeavouring  to  purify  the  waste 
waters  coming  from  a  beet  sugar  factory,  a  refinery,  a 
brewery,  and  a  malt  house  by  means  of  lime  alone,  the 
author  obtained  satisfactory  results  by  the  addition  of 
both  "  humin  "  and  lime.  It  was  found  that  the  "  humin  " 
had  the  effect  of  readily  carrying  down  the  colloidal 
substances,  yielding  a  clear  and  odourless  liquid.  That 
the  water  had  thus  been  considerably  purified  is  shown 
by  the  following  figures,  expressing  mgrms.  per  litre, 
(a)  before  and  (b)  after  the  treatment  :  total  solid  matter, 
(a)  3457,  (b)  1740  ;  mineral  matter,  (a)  2183,  (b)  1395  ; 
organic  matter,  (a)  1274,  (b)  345;  suspended  matter 
(a)  1328,  (b)  40;  and  oxygen  absorption,  potassium 
permanganate  required,  (a)  602,  (b)  219.  Since,  however, 
"humin"  is  comparatively  costly,  experiments  were 
made,  with  the  object  of  replacing  it  either  in  whole  or 
in  part  by  a  clay  of  suitable  character  (compare  Roliland, 
this  J.,  1911,  150).  On  mixing  the  clay  with  the  waste 
water,  and  adding  milk  of  lime,  the  suspended  impurities 
were  precipitated  apparently  as  effectually  as  when 
"humin"  and  lime  had  been  used,  although  it  wm 
observable  that  the  smell  was  not  so  readily  removed. 
Comparative  figures,  also  expressing  mgrms.  per  litre, 
(a)  before  treatment,  (b)  after  treatment  with    'humin"' 
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ami  lime,  aiul  (©)  after  treatment  with  the  clay  ami  lime, 

obtained  by  the  author  in  experiments  on  the  luge  BOale 

•    QowBi     total  solid   mattor.   (a)   3087,   (b),    1062, 

1104;  mineral  matter,  (a)  iMST,  (b)  709.  (o)  792; 
organie  matter,  (ft)  900.  (b)  293.  (e)  372;  suspended 
matter,  (a)  1077.  (b)  47,  (o)  40;  ox\gen  absorption, 
potassium    permanganate    required,    (a)    .~>42,    (b)    199,    (c) 

.  and  alkalinity,  (a)  neutral,  (b)  23.  (o)  28.  It  would 
appear  that  the  bad  smell  of  the  water  originated  from 
ttftsaai  of  a  colloidal  nature,  which  wire  only  incom- 
pletely precipitated  by  "  humin."  laboratory  experi- 
ments showed  that  in  the  ease  of  the  waste  water  with 
whieh    the    investigations    had    been    conducted,     both 

Wtded  and  colloidal  substances  could  be  completely 
precipitated,  and  the  unpleasant  odour  entirely  removed, 
by  the  use  of  a  mixture  of  BO  pel  cent,  of  the  clay  and 
10  pel  cent,  of  "'  humin."  an  appreciable  economy  in  the 
working  of  the  prooeea  aa  compared  with  the  use  of 
*'  humin  "  and  lime  thus  being  effected. — J.  P.  O. 

iration   of  suspended   solids  from   percolator   efflutnts. 
L.  Clement.     8*   Manchester  Section,  p.  4. 

Patent. 

Carcases,  slaughter-house  waste,  and  the  like  ;    Apparatus 

Jot  the  treatment  of .    A.  Sommermeyer,  Assignor  to 

R.   A.    Hartmann  Maschinenfabrik,  Berlin.     U.S.   Pat. 
1,040,402,   Dec.  3,  1912. 

.t.  8898  of  1911  ;  this  J.,  1912,  200.— T.  F.  B. 


XX.— ORGANIC  PRODUCTS;    MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

(Quinine  determinations  according  to  the  German  Pharma- 
copoeia and  the  volumetric  determination  of  quinine  by 
means  of  picric  acid.  E.  Richter.  Apoth.-Zeit.,  1912, 
27.  94  and  900—  90 1. 

The   method   described   in   the   German   Pharmacopoeia, 

5th  Edn.,  for  the  determination  of  quinine  in  cinchona 

berk  does  not  give  concordant  results,  and  is  unsatisfactory 

in  other  respects.     A  preliminary  treatment  of  the  bark 

with  hydrochloric  acid   is  of  great  importance.     Where 

alkaloid     solution    is    titrated,     Poirrier's    blue    and 

oid    arc    better     than    hematoxylin,     the    indicator 

officially    recommended.      The     author     recommends    a 

modification  of  the  method  proposed  by  Kleinstiick  (this 

l  .    I'M:'     -  ■•       ?he  alkaloid   bang  precipitated  in  acid 

;ion  of  known  concentration  with  f  picric  acid, 

and  then  the  total  excess  of  acid  titrated  back.    3  75  urms. 

of  the  powdeted  bark  are  warmed  on  the  water-bath  with 

f  IB  pat  <.-rit.  hydrochloric  acid  and  20  grms.  of 

tilled  water  for   16  minute-.      When  cold,  30  i;rm».  of 

chloroform  and  BO  grins,  of  ether  are  added  and  the  whole 

-haken.   This  is  follow d  by  the  addition  of  10  0.C,  oi  10  |"  i 

' .  sodium  hydroxide  solution  and  a  f  urt  bet  -baking  of  15 

minutes  duration.     About  1  grm.  of  powdered  traga  santh 

is  added  to  <  l<-ar  the  chloroform  solution,  followed  by  the 

addition  of  0*6  gnu.  of  ignited  magnesia.     BO  grins,  of  the 

nn-ether  solution  are  filtered  off  and  shaken  oul 

E  Ji    I"  hydrochloric  acid,  and 

finally   wi»h    10  e.r.    of   water.      The   Organic  solvent 

•  ff  and  the  ■  portion  made  np  to  260  C.c. 

100  '  ' .  of  this  solnl  with  20  e.e.  <,f  water 

and  id    solution.      When    the 

precipitate  has  settled,  the  liquid  is  filtered  and  60  o.c.  are 
titr  =  th    .'•     l<i   potaasJaa   hydroxide  solution,   using 

phenolphthali-in  as  mdicfttor.— W.  Sn. 

rY  par  ' of .     Debourdeeux 

J.    PhArrn.   t'him..    J0I2,  6.  543     644 

•  that  in  preparing  solid  i  4  opium 

of  morphine  as  required  by  the 

:    x.    iWlfai mills tion    should     be     mad-     of     the 

and  not  the  total  morphine 

'  .    I 'HI,    SOOjL      A    portion   of   l  f„. 


morpliine  always  remains  behind  in  the  marc.  Dry 
powdery  extracts  are  stated  to  be  more  satisfactory  than 
the  solid  extract  of  the  Codex. — F.  Shdn. 

Laudanum  of  Sydenham  ;  Preparation  and  storage  of- 


Debourdeaux.     J.  Pharm.  Chim.,  1912,  6,  544—551. 

The  laudanum  of  Sydenham  is  preferably  made  by 
lixiviation  rather  than  by  maceration.  The  percentage 
of  soluble  morphine  in  the  opium  is  determined,  and  the 
latter  lixiviated  with  its  own  weight  of  30  per  cent,  alcohol. 
The  alcohol  is  drawn  off  and  used  to  lixiviate  the  saffron. 
This  operation  is  repeated  with  fresh  quantities  of  alcohol 
till  the  weight  of  laudanum  obtained  is  100  times  that  of 
the  soluble  morphine  originally  present.  The  morphine 
insoluble  in  the  alcohol  suffers  some  change  during  the 
lixiviation,  for  the  marc  is  found  to  contain  very  much 
smaller  quantities  than  could  be  expected  from  deter- 
minations of  the  total  morphine  in  the  original  material. 
On  keeping,  the  laudanum  forms  a  deposit  and  the  morphine 
content  is  lowered.  This  action  is  hastened  by  exposure 
to  air. — F.  Shdn. 


Digitalis   assay.     W.    H.    Martindale.     Pharm.    J.,    1912, 
35,  745—748,  778—780. 

A  comparison  has  been  made  between  the  physiological 
method  of  assajdng  digitalis  and  the  approximate  simple 
chemical  method  described  below.  By  means  of  the 
chemical  method  it  can  be  readily  ascertained  whether  a 
tincture  is  up  to  the  physiological  test  requirements. 
10  c.c.  of  the  tincture  are  mixed  with  10  c.c.  of  water 
and  precipitated  with  3  c.c.  of  10  per  cent,  normal  lead 
acetate  solution,  a  little  kieselguhr  being  added.  After 
standing  for  15  minutes  the  precipitate  is  filtered  off  and 
washed.  The  lead  is  removed  from  the  filtrate  by  the 
addition  of  2  c.c.  of  10  per  cent,  sodium  phosphate  solution. 
The  filtrate  is  evaporated  to  dryness  after  the  addition  of 
0-2  grm.  of  calcium  carbonate.  The  residue  is  mixed 
with  sand  and  extracted  5  times  with  chloroform,  using 
10  c.c.  on  each  occasion.  The  extract  is  evaporated  and 
the  residue  extracted  with  warm  water  on  the  water-bath 
using  10  c.c.  and  5  c.c.  and  again  employing  sand.  The 
filtrate  is  evaporated  to  dryness  and  extracted  three 
or  four  times  with  chloroform,  5  c.c.  each  time,  the  residue 
being  mixed  with  sand  and  thoroughly  triturated.  The 
chloroformic  liquors  are  evaporated  and  the  residue 
dissolved  in  4  c.c.  of  glacial  acetic  acid.  0-1  c.c.  of  the 
acetic  acid  solution  is  mixed  with  1  c.c.  of  "sulphuric 
ammonium  molybdate  solution"  in  a  5x1  cm.  test  tube, 
and  the  depth  of  colour  produced  after  5  minutes  is 
compared  with  a  standard.  The  colouration  indicates  the 
content  of  combined  "  active  water  soluble  "  glucosides. 

— F.  Shdn. 

Alu?ninium ;     Action    of   amalgamated   on    extracts 

containing  alkaloids.  Its  use  in  toxicology.  E.  Kohn- 
Abrest.  Comptes  rend.,  1912,  155,  1179—1181.  (See 
this  J.,  1911,  836;    1912,  689.) 

Experiments  are  described  relating  to  the  application  of 
amalgamated  aluminium  to  the  decolonisation  of  alcoholic 
extracts  of  viscera  obtained  in  toxicological  investigations. 
To  determine  whether  alkaloids  present  in  such  extracts 
would  be  precipitated  by  the  alumina  formed,  the  following 
I  were  carried  out: — 0-1  grm.  of  alkaloid  was  dissolved, 
together  with  1  grm.  of  tartaric  acid,  in  a  mixture  of  80 
c.c.  of  alcohol  and  20  c.c.  of  water.  The  solution  was 
left  for  24  hours  in  contact  with  3 — 4  grms.  of  aluminium 
foil  which  had  been  previously  immersed  for  3  minutes 
in  a  1  per  cent,  solution  of  mercuric  chloride  and  after- 
wards washed.  In  the  tests  with  morphine,  narcotine, 
bruoine,  narcedne  and  antipyrine,  no  appreciable  prccipita- 
tion  of  alkaloid  occurred,  for  95  per  cent,  or  more  of  the 
amount  used  remained  dissolved  in  the  alcoholic  liquid. 
Tie  001  responding  percentages  in  the  ease  of  other  alkaloids 
wire:  atropine  94,  codeine  92-5,  heroine  oo,  caffeine  86, 
Wine  80,  strychnine  60,  codeine  and  cocaine  50,  and 
nicotine  only  traces.  In  operating  on  actual  extracts  of 
i_'  "i  oi  .  of  amalgamated  foil  are  used  per 
litre  of  extract,  and  allowed  to  act  for  24  hours,  during 
which  tine    th<-  liquid  should  remain  acid.     Usually  this 
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treatment  reduces  the  colour  of  the  extract  to  a  straw 
yellow  tint,  but  sometimes  it  is  necessary  to  add  a  further 
quantity  of  freshly  amalgamated  foil.  After  distilling 
off  the  alcohol,  the  extraction  of  the  alkaloid  is  carried 
out  as  usual.  By  applying  this  procedure  to  the  extraction 
of  morphine  and  strychnine  from  viscera,  the  author 
invariably  obtained  satisfactory  results,  even  when  the 
quantity  of  alkaloid  present  did  not  exceed  0-0015  per  cent. 
Any  loss  of  alkaloid  owing  to  fixation  by  the  alumina 
is  compensated  by  the  greater  purity  of  the  product 
actually  isolated. — J.  H.  L. 


Dihydrobrucinonic  acid  and  isobrucinolone.  Strychnine 
alkaloids,  XVI.  H.  Leuchs  and  G.  Peirce.  Ber.,  1912, 
45,  3412—3420. 

When  warmed  with  acetic  anhydride  and  sodium  acetate, 
dihydrobrucinonic  acid  (Ber.,  1912,  45,  202)  forms  an 
acetyl  derivative,  C25H2809N2,  melting  at  235°— 238°  C. 
If  on  the  other  hand,  the  acid  be  boiled  with  acetic  anhy- 
dride, a  neutral  product,  C,9H3eO10N2,  is  produced,  which 
melts  at  280° — 282°  C.  with  decomposition.  Brucinonic 
acid  was  warmed  with  acetic  anhydride  and  sodium  acetate, 
with  the  production  of  a  substance  (C13Hi404N)x,  which 
crystallises  from  alcohol  and  melts  at  125° — 127°  C.  with 
decomposition.  Upon  treating  iso-brucinolone  in  the  same 
way,  an  acetvl  derivative  is  produced  which  has  the 
composition,  C23H2406N2,  and  melts  at  281°— 283°  C. 
with  decomposition,  /so-brucinolone  hydrate  was  prepared 
by  heating  tso-brucinolone  with  concentrated  hydrochloric 
acid  on  the  water-bath.  After  drying  at  100°  C.  it  has 
the  composition,  C21H2406N2,  melts  with  frothing  at 
205° — 208°  C,  and  on  further  heating  solidifies  and  finally 
melts  and  decomposes  at  310° — 315°  C.  The  sulphate  of 
this  basic  substance  melts  with  vigorous  decomposition  at 
238°  C.  The  hydrate  by  carefully  heating  to  215°— 225°  C. 
loses  water  and  is  converted  into  ?'so-brucinolone  (melting 
at  308° — 312°  C.  with  decomposition),  iso-brucinolone 
was  treated  with  ice-cold  nitric  acid  of  sp.  gr.  T4,  with 
the  formation  of  nitro-6ts-apomethyldihydro-iso-brucino- 
lone,  C19Hl507N3.  This  can  be  reduced  by  the  action  of 
sulphur  dioxide  to  nitro-6is-apomethyl-jso-quinolone, 
C,9H1707N3.  The  nitro-quinol  of  brucinolone  when 
treated  in  the  same  way  with  sulphur  dioxide  yields 
nitro-foVapomethylbrucinolone,  C19H170;N3. — F.  Shdn. 


Ipuranol  and  some  related  compounds  ;  The  formula  oj . 

F.  Tutin  and  H.  W.  B.  Clewer.     Chem.  Soc.  Proc,  1912, 
28,  317—318. 

In  a  paper  published  some  time  ago  (this  J.,  1908,  1828), 
Power  and  Rogerson  described  the  isolation  from  Ipomcea 
purpurea  of  a  substance  which  was  designated  ipuranol,  and 
since  then  the  same  compound  has  repeatedly  been  obtained 
from  a  variety  of  plants.  The  analysis  of  the  ipuranol, 
and  of  its  acetyl  derivative,  appeared  to  indicate  that  the 
substance  in  question  was  a  dihydric  alcohol  possessing 
the  formula  C23H3802(OH)2.  It  has  since  been  observed, 
however,  that  the  analytical  results  agree  equally  well 
for  a  higher  formula,  C.,9H4702(OH)3.  The  present 
authors  have  recently  analysed  benzoylipuranol,  when 
figures  were  obtained  not  in  harmony  with  the  formula 
*-i3H3fi04(CO-CGH5)a,  but  in  exact  agreement  with  those 
theoretically  required  for  the  tribenzoyl  derivative  of  a 
substance  possessing  the  higher  formula  mentioned  above. 

A  molecular-weight  determination  of  the  acetyl 
derivative  was  subsequently  made,  when  the  value 
607  was  obtained,  compared  with  604  required 
for  C29H4705(COCH3)3  and  464  required  for 
(  :iH3g04(CO-Cli3)2.  It  is  thus  evident  that  ipuranol  is 
a  trihydric  alcohol,  possessing  the  formula  C29H4702(OH)3. 

Similarly,  it  has  been  ascertained  that  cluytianol  posses- 
ses the  formula  C29H4cO(OH)4,  and  not  C23H370(0H13, 
as  recently  stated  (this  J.,  1912,  1146).  Power  and 
Moore  (this  J.,  1910,  271)  described  the  isolation 
from  colocynth  of  a  new  alcohol,  designated  as  citrullol, 
which  appeared  to  possess  the  formula  C22H3eO.,(OH)2, 
thus  being  a  lower  homologue  of  ipuranol.  A  small 
quantity  of  this  substance  being  available,  it  has  now  been 
re-investigated,  with  the  result  that  it  has  been  ascertained 


that  citrullol  should  be  represented  by  the  formula 
C28H4502(OH)3,  a  conclusion  which  is  quite  in  harmony 
with  the  analytical  results  obtained  by  Power  and  Moore. 
Benzoylcitrullol  has  not  previously  been  described.  It 
forms  colourless  needles,  melting  at  179° — 180°  C. 


Lemon  oil ;   Terpeneless 


J.  C.  Umney.     Perfumery 


and  Essent.  Oil  Rec,  1912,  3,  317. 

Much  of  the  terpeneless  lemon  oil  now  being  offered  on 
the  London  and  other  markets  contains  only  from  36  to 
40  per  cent,  of  citral,  whilst  formerly  the  quantity  of  this 
constituent  was  from  46  to  48  per  cent.  It  has  been 
assumed  by  some  that  the  odour  value  of  this  oil  is  lower 
than  that  of  the  oil  sold  formerly,  but  tests  which  the 
author  has  made  do  not  appear  to  indicate  any  very 
great  difference  in  the  two  oils;  at  the  same  time  it  is 
important  that  the  matter  should  be  investigated 
thoroughly  so  that  manufacturers  may,  if  it  be  necessary, 
select  oils  of  high  citral  content  as  the  starting-point  for 
the  manufacture  of  terpeneless  oils.  Although  the  oils 
in  question  contain  a  low  proportion  of  citral,  there  is 
present  in  them  the  normal  percentage  of  total  oxygenated 
substances,  and  the  author,  for  this  and  other  reasons,  is 
not  inclined  to  lay  too  much  stress  for  the  moment  upon 
the  aldehyde-content  of  terpeneless  lemon  oil. — W.  P.  S. 


Marjoram  oil.     E.  M.   Holmes.     Perfumery  and  Essent. 
Oil.  Rec,  1912,  3,  322—324. 

An  oil  distilled  from  Calamintha  nepeta  (lesser  calamint) 
has  been  sold  in  France  for  many  years  and  has  been  used  as 
"  marjolaine "  or  marjoram  oil ;  true  marjoram  oil  is, 
however,  obtained  from  the  plant  Origanum  majorana 
(sweet,  knotted,  or  garden  marjoram).  The  two  plants 
are  quite  distinct,  and  the  author  points  out  the  difference 
in  their  characters  and  appearance.  As  regards  the  oil> 
themselves,  that  obtained  from  Calamintha  nepeta  has 
so  distinct  a  pennyroyal  flavour  that  it  could  not  knowingly 
be  used  in  place  of  marjoram  oil,  although  it  might  possibly 
be  mistaken  for  an  inferior  quality  of  pennyroyal  oil. 
The  physical  and  chemical  characters  of  the  two  oils  are 
as  follows  : — Marjoram  oil :  Sp.  gr.  0-89  to  0-91  ;  optical 
rotation,  +  5°  to  +  18° ;  saponification  value,  21-5. 
It  contains  a  terpinene  hydrate,  a  terpene,  C'10H,fi.  80 
per  cent,  of  a  mixture  of  borneol  and  camphor,  and  a 
sesquiterpene  hydrate,  CI5H.,4H20,  but  the  substance 
which  gives  the  peculiar  odour  to  the  oil  has  not  been 
ascertained  ;  the  oil  dissolves  in  two  parts  of  80  per  cent, 
alcohol  to  form  a  clear  solution.  Calamintha  nrpeta 
oil:  Sp.  gr.  0-922  to  0-9249;  optical  rotation,  +14 
+  17-5°;  it  yields  4-4  per  cent,  of  esters  (as  menthyl  acetate) 
from  14  to  18  per  cent,  of  alcohols  (as  menthol),  and  from 
10-8  to  20  per  cent,  of  ketones  (probably  pulegone). 

_W.  P.  8. 


Phenyl-butadiene ;    Influence  of  light  tm   Qu    rapidity  oj 

polymerisation    oj .     H.    Stobbe    and    P.     Ream 

Ber.,  1912,  45,  3496—3498. 
The  phenyl-butadiene  employed  was  prepared  by  the 
method  of  Von  dcr  Heide  (Ber.,  1904.  37.  2103),  and 
boiled  at  96°  C.  under  18  mm.  pressure.  '1  he  authors  point 
out  that  they  found  the  vapour  of  their  preparation 
strongly  attacked  the  mucous  membrane  of  the  throat 
and  eves.  Samples  of  the  hydrocarbon  were  sealed  op  m 
two  glass  tubes  of  about  f  cm.  diameter,  the  as  in  «hicn 
was  first  displaced  bj  carbon  dioxide.  One  tubs 
exposed  to  a  south  light,  and  the  second  was  protected 
from  fight  but  kept  close  to  the  first,  I  be  rerractore 
indices  of  the  two  samples  wen-  determined  at  mtervata 
of  H,  2i  and  finally  7  months,  and  the  results,  « In.  n 
are  given  in  a  table,  indicate  that  in  7  months  the  phenyl- 
butadiene  is  almost  completely  polymerised  into  bw 
phenylbutadiene.  Assuming  that  the  degree  oi 
merisation  is  proportional  to  the  refractive  index,  H  wai 
found  that  in  21  months  7fi  76  per  ce nt.  of  th e  phenyl- 
butadiene  had  been  H.wn.n-I  in  the  •*»&**  *$?* 
to  light,  but  only  12—13  per  cent  in  the  sample  which 
had  been  kept   in  the  dark.-  E.  W    L 
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Chlorinated  hydrocarbons  of  importance  as  solvent/*  :  Physical 

constants  of  some  .     \V.   Herz  and  \V.  Rathmann. 

m.-Zeit..  1912.  36.  1417—  U1S. 

The  authors  determined  some  of  the  physical  characters 
of  chloroform  (CHCLj,  carbon  tetrachloride  (CC1A  tri- 
ohloroethyk-ne  [CHC1 :  CClj),  tetrachloroethylene  C.Cl4). 
«ya*m.-tetrachloroethane   C.H.C14V  and  pentachloroethane 

.     The  t     l.V    4    C.     and     25 

respectively,  and  formulae  for  calculating  the  densities  at 
other    temj-  are  :     chloroform.     1*4963,     1-4791  ; 

d=l-5255— (  -    t;  carbon  tetrachloride.  1-6011, 1-58 

d=  1-6309— <  -    •  trichloroethvlem.      1-4660     (at 

1-4542.  4=1-49486— O60164U ;  tetrachloro- 
-       1  =  1-64861— 0-0016246t;   symm.- 
6015,  1-5881.  d  =  1-6257— 0-<x>15073t; 
pentachloroetna:  B46,  1-6711,  d=  1-7074— 0-00144921 

The  v»:  •  different  temperature-  are  given 

in  t!  ible  : — 


with  osmium  tetroxide.  but  in  the  presence  of  traces  of 

impurities,  probably   thiophen,  a    black  discolouration  is 

speedilv  obtained.     Pure  pentane  and  hexane.  unlike  the 

commercial  preparations,  are  also  not  blackened;   and  the 

:    same  remark  applies  to  pure  benzoic  acid,  bromobenzoic 

I    acid  and  naphthalene.    Saturated  ketones,  like  aldehydes, 

offer   great  resistance  to  the  reagent,  although  "pure" 

commercial  acetone  is  darkened,  owing  to  the  presence 

1    of  some  impurity. — ('.  A.  M. 

Hydrogenation  of  unsaturated  substances  ;    Catalytic 


VII.  Preparation  and  application  of  colloidal  platinum 
metals.  VIII.  Hydrogenation  of  aldehydes  and  ketones 
and  of  aromatic  and  heterocyclic  substances  in  colloidal 
solutions.  A.  Skita  and  W.  A.  Meyer.  Ber..  1912.  45, 
3379—3395. 
It  has  been  shown  previously  that  on  leading  hydrogen  into 
aqueous  alcoholic  solutions  of  unsaturated  aldehydes  or 
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Otmimw  nidations  effected  by and  its  use 

in  r*ndtr'\nq  chlorate  solutions  activ.     K.  A.   Hofmann. 
Ber  I    IE         .  '—3336. 

le  liquids  containing  a   trace  (001 
gnu.  per  I  ■  uium  tetroxide  with  oxygen  in  a 

steel  bomb  under  a  pressure  of  10  atmos.  at  50*  to  100 
rapid  oxidation  is  frequently  effected.  For  example  4" 
per  cent,  alcohol  was  thus  oxidised  in  3  to  4  hours  to 
acetic  acid  and  acetai,  whilst  dilute  methyl  alcohol  was 
oxidised  to  formaldehyde  and  formic  acid.  Aldeh\ 
however,  were  oxidised  only  slowly  or  not  at  all  by  osmium 
tetroxide.  and  the  simple  acids  (formic,  acetic,  oxalic 
acids,  etc.),  were  also  very  resistant  to  it-  action. 
Anthracene  in  acetic  acid  solution  was  oxidi-ed  to  anthra- 
quinone.  On  treating  a  mixture  of  15  grins,  of  arsenic 
and  10  grms.  of  potassium  chlorate  with  50  c.c.  of  water. 
do  reaction  takes  ph  •    on  the  addition  of  1  c.e.  of 

dilute  -idphurv-  arid,  but  after  the  introduction  of  1  c.c. 
of  osmium  I  _^m.  in   100  c.c).  the 

temperature  immediately  rises  and  the  arsenic  it  rapidly 
Used  toarsenK  a<-id.     Still  m--  *  he  oxidation 

riypopbosph  I.      In     like     manner     hydrazine 

■alpha  te   is   quantitatively  and    by    mea-urine 

the  liberated  nitrogen  tl  .n  may  lx-  used  for  the 

determination  of  hydra-  (/uinol  wa-  thus 

quinhv ■:-  md    aniline    to    Rineraldine. 

In  the  latter  re*  ;  *mium  tetroxide  was  far 

superior  to  that  of  the  cerium  *alt«  hitherto  iw-d  for  the 
uuipusc,  and  w»<  al-  -   than  van&dic  arid.     Benzi- 

dine  yielded  a  dark   blu 
lustre,  sppsr  with    V. 

jSjisjimi  li  imide  "lihi.    J..   IV*;.     Kr86).     Coloured    -alts 

me  and  I  m pound 

•1  yielded  a  r'-d  brown  ; 

tannin,  a  dark  green  ;   and  re*orcinol  a  brown  r<-d  <  oloura- 

nitn 

chlorate  solution  and   1  -ion 

was  immed:  nthraquinonc.    whilst    the 

rate  was  red  f  gla<  ial 

see-  was  re»j  eld. 

had    the    -a  me    cat  a 
whether  adder)  to  a  neutral  or  »1.  of  an 

alkali  ehlora'  m  tar  giv«  no  .lark. 


ketones  containing  small  quantities  of  palladious  chloride 
and  sum  arabic,  a  stable  colloidal  palladium  solution  is 
formed,  and  on  continuing  the  passage  of  hydrogen,  the 
C  :  C  double  linkage  is  quantitatively  hydrogenised.  the 
more  rapidly  the  nearer  it  is  to  the  carbonyl  group.  With 
substances  other  than  aldehydes  or  ketones,  the  palladium 
-  a  rule,  precipitated  in  a  granular  form,  and  with  such 
ution  hydrogenation  cannot  be  effected  at  all  of  aro- 
matic double  linkages,  and  only  slowly  of  non-aromatic 
unsaturated    groups    (camphene,     phenylvinyl    acetate). 

The  authors  have  now  found  that  the  hydrogenation  of 
unsaturated  substances  other  than  aldehydes  and  ket 
can  be  readily  effected,  if  to  the  solution  prepared  H 
indicated  above,  a  trace  of  a  previously  prepared  colloidal 
platinum  or  palladium  solution  be  added  before  passing  in 
the  hydrogen  :  the  reduced  palladium  (or  platinum)  then 
separates  in  the  colloidal  instead  of  the  granular  form. 
The  colloidal  metal  solutions  may  be  prepared  by  Paals 
method  (this  J..  1904,  208).  using,  however,  gum  arabic 
as  protective  colloid  :  or  by  pa-sing  hydrogen  into  a 
previously  warmed  solution  of  platinum  chloride  or 
palladious  chloride  and  gum  arabic.  Or.  by  adding  sodium 
carbonate  to  a  solution  of  palladious  chloride  (or  platinum 
chloride)  containing  gum  arabic,  and  heating,  the  colloidal 
hydroxide  of  the  metal  is  produced :  the  solution  i- 
disJyw  d.  and  evaporated  to  dryness  in  memo,  yielding 
the  -olid  OoDoidsJ  hydroxide,  which  dissolves  in  water  in 
nee  of  a  trace  of  acid  or  alkali,  and  is  reduced  to  the 
corresponding  colloidal  metal  by  hydrogen.  Reversible 
metallic  colloids,  soluble  in  water,  may  be  prepared  in  a 
similar  manrer.  by  dial\>ing  colloidal  platinum  or  palladium 
•orations and  then e vapor  i  nactio,  and  these 

are  suitable  for  effecting  hydrogenation  in  acid,  alkaline, 
or  neutral  solution.  These  colloidal  metal  solutions  are 
not  decomposed  even  on  boiling  with  acetic  acid,  and  based 
on  this  fact  a  method  of  hydrogenation  of  aldehydes  and 
and   aromatic   and  has 

been  I  which  i-  more  rapid  than  that  of  Willstatter 

I  .  1912,  634  A  -mall  quantity  of  a  colloidal 
platinum  or  palladium  solution  (prepared  by  adding  a  few 
drop-  of  formaldehyde  sj  da  to  a  few  c.c.  of  a 

dilute  solution  of  platinum  chloride  and  gum  arabi' 
by    pas-ing    hydrogen    into   a    hot    solution   of   pa  Had 
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chloride  and  gum  arabic)  is  added  to  a  homogeneous 
solution  in  acetic  acid  of  the  substance  to  be  reduced, 
platinum  chloride  (H2PtCl6)  and  gum  arabic,  and  the 
whole  is  shaken  with  hydrogen  until  the  theoretical 
quantity  of  the  gas  is  absorbed.  Examples  are  given  of 
the  reduction  of  dihydroisophorone  to  //•a/w-diln-droiso- 
phorol.  of  heptylaldehyde  (cenanthic  aldehyde)  to  heptvl 
alcohol,  of  benzene  to  hexahydrobenzene,  of  toluene  to 
hexahydrotoluene,  of  benzoic  acid  to  hexahydrobenzoic 
acid,  of  naphthalene,  of  pyridine  to  piperidine,  and  of 
quinoline  to  decahydroquinoline  and  to  tetrahydroquinoline 
respectively.  Hydrogenation  is  effected  in  a  thick-walled 
glass-bottle,  provided  with  a  ground-in  gas-inlet  tube, 
held  in  position  by  a  clamp.  The  gas-inlet  tube  is  con- 
nected with  the  gas-holder  by  means  of  a  copper  capillary. 
The  gas-holder  consists  of  a  tall  brass  cylinder  provided 
with  a  manometer  and  an  external  water-gauge.  After 
introducing  the  solution  into  the  bottle,  this  is  exhausted, 
then  connected  with  the  supply  of  hydrogen  and  placed  on 
a  shaking  machine. — A.  S. 

Patents. 

Cod-liver  oil  preparations.     R.  Weiss,  London.     Eng.  Pat. 
20,928  of  1911,  dated  Jan.  13,  1912. 

Cod-lives  oil  is  made  nearly  neutral  or  slightly  alkaline 
with  dilute  sodium  hydroxide  solution  and  emulsified  with 
water,  and  with  this  is  emulsified  a  solution  of  a  suitable 
quantity  of  a  salt  of  lecithin.  For  example,  the  sodium 
salt  from  1  lb.  of  lecithin  may  be  combined  with  the 
emulsion  from  24  lb.   of  cod-liver  oil. — T.  F.  B. 


ft-Iminazolylethylamine  ;    Process  for  obtaining 


froi 


fermented  histidine,  or  from  jermented  albumin-hydroly sates 
rich  in  histidine,  or  from  vegetable  extracts.  F.  Hoffmann- 
La  Roche  und  Co.     Ger.  Pat.  252,874,  Oct.  29,  1911. 

The  mixture  containing  ^-irninazolylethylarnine  is  made 
alkaline  and  extracted  with  chloroform,  and  the  base  is 
recovered  from  the  extract  bv  means  of  dilute  acid  (see 
Ger.  Pats.  252,872  and  252,873;    this  J.,  1912,    1201). 

— T.  F.  B. 

Arseno-compounds  ;    Process  for  preparing  unsymmetrical 

.     Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 

Ger.  Pat.  253,226,  Oct.  10,1911.  Addition  to  Ger.  Pat. 
251,104,  April  16,  1911. 

To  prepare  arseno-compounds  containing  an  aliphatic 
radicle  on  one  side,  the  process  of  the  principal  patent 
(see  Eng.  Pat.  11,709  of  1911;  this  J.,  1912,  256)  is 
varied  by  replacing  one  of  the  aromatic  arsinic  acids  or 
arsenoxides  by  an  aliphatic  arsinic  acid  or  arsenoxide,  and 
using  an  aromatic  arsenic  compound  containing  at  least 
one  salt-forming  (hydroxy  or  amino)  group. — T.  F.  B. 

Xitrohydroxy-  and  aminohydroxyarylarsinic  acids  containing 

sulphur;   Process  Jor  preparing .     Farbwerke  vorm. 

Meister,  Lucius,  und  Briining.  Ger.  Pat.  253,757,  Dec. 
17,  1910. 

When  nitrohydroxy-  or  aminohydroxyarylarsinic  acids 
are  treated  with  hydrogen  sulphide,  new  compounds  are 
formed,  which  have  a  more  powerful  parasiticidal  action 
than  the  original  substances. — T.  F.  B. 

Tricalcium    phosphate-albumin    compounds ;     Process   for 

preparing soluble  in  alkali.     Dr.  W.  Wolff  und  Co. 

Ger.  Pat,  253,839,  Aug.  4,  1911. 

Albuminoids,  albumoses,  peptones,  or  their  halogen 
'substitution  products  or  their  compounds  with  meta- 
phosphoric  acid,  are  treated  in  aqueous  alkaline  solution 
with  alkali  phosphates  and  soluble  calcium  salts ;  it  is 
necessary  to  avoid  large  excess  of  alkali  and  high  concen- 
tration of  the  solutions.  The  products  are  insoluble  in 
water  and  in  organic  solvents,  but  soluble  in  alkali  solu- 
tions. They  may  be  used  for  therapeutic  purposes,  or  for 
the  preparation  of  plastic  masses  or  agglutinants. — T.  F.  B. 

Hydrocarbons ;      Manufacture    of    partially     hydrogenis'd 

monocyclic  .      J.     Y.     Johnson,     London.       From 

Badiache  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germany.     Eng.  Pat.  5429,  March  4,  1912. 

See  Fr.  Pat.  441,203  of  1912  j  this  J.,  1912,  843.— T.  F.  B. 


Sulphuretted  hydrocarbons  [thiophen,  etc.]  from  acetylene  ; 
Process  for  manufacturing .  W.  Steinkopf,  Karls- 
ruhe, Germanv.  and  G.  Kirchhoff.  Zurich.  Switzerland. 
Eng.  Pat.  16,810.  Julv  18,  1912.  Under  Int.  Conv.. 
July  19,  1911. 

See  Ger.  Pat.  252,375  of  1911  ;  this  J.,  1912, 1201.— T.  F.  B. 

Diaminodi[hydr]oxyarsenobenz(ne  ;  Manufacture  of  deriva- 
tives of— — -.  Farbwerke  vorm.  Meister,  Lucius,  und 
Briining,  Hochst  on  Maine,  Germanv.  Eng.  Pat.  8219, 
April  4,  1912.  Under  Int.  Conv'.,  March  1.  1912. 
Addition  to  Eng.  Pat.  7865  of  1912,  dated  May  17.  191 1. 

See  Fr.  Pat.  441,882  of  1912  ;  this  J.,  1912,  900.— T.  F.  B. 


Chlorinated   hydrocarbons;    Process   of   making- 


-.  O. 
Graul.  Assignor  to  Badische  Anilin  und  Soda  Fabrik. 
Ludwigshafen  on  Rhine,  Germanv.  U.S.  Pat.  1,045,139. 
Nov.  26,  1912. 

See  Fr.  Pat.  433,309  of  1911  ;  this  J.,  1912,  153.— T.  F.  B. 

Methyl  and  ethyl  esters  of  S-methoxy-2-phenylquinoline-i- 
carboxylic  arid  and  of  6-me(hyl-'2-phenylquinolint  -4- 
carboxylic  acid.  M.  Dohrn,  Assignor  to  Chein.  Fabr.  auf 
Actien.  vorm.  E.  Schering.  Berlin.  U.S.  Pats. 
1,045.377,  1.045.37S.  1,045,379,  and  1,045,759,  Nov.  2i;. 
1912. 

See  Eng.  Pat.  12,053  of  1912  ;  this  J.,  1912,  702.— T.  F.  B. 

Compounds    containing    hydrogen    peroxide  ;     Process    of 

7tiaki)ig  solid  stable .     V.  Stanek,  Prague.  Aae  _ 

to  Chem.  Fabr.  Gedeon  Richter,  Budapest.     U.S.  Pat. 
1.045,451,  Nov.  26,  1912. 

See  Eng.  Pat.  26,960  of  1911  ;  this  J.,  1912,  557.— T.  F.  B. 


XXL— PHOTOGRAPHIC      MATERIALS       AND 
PROCESSES. 

Patents. 

Sulphide-toning   o}   silver    images;     Process  for   the . 

Chem.  Werke  vorm.  Dr.  H.   Bvk.     Ger.   Pat.   252.337. 

Dec.  13,  1911. 
Silver  prints  are  treated  with  a  solution  of  a  sulphide 
and  then  with  an  oxidising  agent.  By  this  procos.  in 
which  the  toning  is  effected  by  nascent  sulphur,  it  im- 
possible to  produce  prints  of  black  or  brown  tones  by 
varying  the  dilution  of  the  solutions  or  the  duration  of  the 
treatment. — T.  F.  B. 

Light-filter    which    absorbs    ultra-violet    raff*.     Kopp    und 
Joseph.     Ger.    Pat.    253.334.    Feb.    9.    191L 

The  derivatives  of  coumarin.  which  do  not  p 
side-characters,    and    which    contain    hydroxy!,    amino  . 
carboxvl-.  or  other  suitable  groups,  arc  capable  <>f  strongly 
absorbing    ultra-violet    light,    and    may    be    need    in    the 
production  of  light-filters. — T.  F.  B. 

Photoqraphic  images  ;    PmUM ft*  preparing  ch.ur.d . 

R.   Fischer.    Ger.   Pat.   253,936,   Feb.   7.    1911 


Developers   for   use   with   silver   bahde   emuki 
prepared   with   the   addition   of  a   substance   which   uill 
combine  with  the  oxidation   product   of  the  develoi 
agent,  to  form   a  sparingly  soluble,  coloured  sul 
For   example,    the   developu  may   consist    ol 

phenylenediamine  or  its  homolc*  denyatn 

phenol,  naphthols,  or  their  derivativ.  »" 

the    developer.     Again,    using   «    P  diamine    or    i 
phenol   or   a    derivative   as   develop 
aromatic  methylene  compound  of  acid.c  . 
added  to  the  solution.     Variations  ol  th« 
be  made  to  give  imagea  ol  a  large  vanetj  ol  I 
phenol,  amine  .t  methylene  expound  a  mooc- 

porated  with  the  emulsion,  or  the  ■•»••■ 

phenol,  aaomethine  compound,  etc)  '  ■«  *• 

developing  agent. — T.  1.  B. 
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XXII.     EXPLOSIVES  ;  MATCHES. 

nation  of  tht  degrm  of  bleaching  of  cotton,    Piest. 
See  V. 

Farming  with  dynamite.     Cullen.      v       XVI. 

Oryctllulose  and  its  reaction,*.     Harrison.     See  V. 

XXIII. -ANALYTICAL  PROCESSES. 
Platinum  as  sulphide;   Determination  of- 


-.     R.  Gaze. 
Apoth.-Zeit.,    1912,    27,    9;>9— 960. 

In  determining  platinum  as  sulphide,  the  precipitate 
frequently  filters  badly  and  there  is  difficulty  in  getting 
■  t.mplete  precipitation.  This  may  be  avoided  by  the 
addition  of  mereuric  chloride  solution  to  the  platinum 
solution,  warming  to  80c — 90c  C,  saturating  with  hydrogen 
sulphide  and  again  warming.  The  precipitation  is 
complete  in  a  short  time,  and  the  filtration  can  be  per- 
formed without  difficulty.  The  amount  of  mercuric 
chloride  present  should  be  from  5  to  10  per  cent.  The 
mercuric  sulphide  disappears  during  the  subsequent 
ignition. — F.  Shdn. 


Zinc  :  Determination  of 


Spear  and  EL  <■.  Strahan. 
4,  889—891. 


by  electro-analysis.     E.    B. 
J.  Ind.  Eng.  Chem.,  1912, 


The  authors  find  that  the  method  proposed  by  Kemmerer 
-  i  .   1910,  1208)  for  the  electrolytic  determination  of 
in  alkaline  solution  is  very  satisfactory  when  slightly 
modified.     The  chief  modifications  consist  in  (1)    cooling 
the  solution  to  below    26    C,  with  ice  if  necessary,  5 — 6 
mins.  before  removing  the  electrodes;    and  (2)  using  a 
-mailer   quantity    of    potassium    hydroxide,    viz.,    10 — 25 
.-.  for  125  c.c.  of  solution.     It  is  best  to  use  a  rotating 
-•1  eauze  cathode,  completely  immersed  in  the  electro- 
lyte, and  a  stationary  platinum  plate  or  spiral  anode  placed 
above    the   cathode-.     The  solution   should    be    free    from 
nitrates  and  ammonium  salts. — A.  S. 


Manga  !■  termination    of 


by    the   bismuthate 


method.     H.  F.  V.  Little.     Analyst.  1912,  37,  554— 557. 

I  a  number  of  experiment*  the  author  is 

•  I   that   the  bismuthate  method  yields  accurate 

••.  I       •    >ll  and  huge  quantities  of  manganese 

»h»-n  the  tl-  tor  is  i  mployed  (sec-  this  J.,  1911, 

I"  solutions  in  the  process  and  prefers  to 

the    oxidised    solution,    before    filtration,    with    an 

equal  volum  cent,  nitric  acid  —  W.  P.  S. 

nn  the  liability  to  tpontaneoui  ignition  of  tool.     Denn- 

"?  IIa. 

'phites    in     woimmetrii     analgeit    [oj    dy -tuffs]. 

•mi, nil.     Set    [V. 

i  of  the  di'jT<-  of  bleaching  of  cotton.     P 
V. 

■<    of  ih<    quality   of  *til/,httr   cellulose.     Von 


OJ      -"l/i 

Zwi  igbergk.     .S'<<    V 


Inrr  .h!    of  /"/-'r    pulp    on    ln'itim/  for    (hi    ><•  U  r 

minntum   of  nun-tun.     Zweigler.     See    V. 

\  of  mnadir,  a  Auerbach  and 

Lange.     .S<<    VII. 

and    I  ■ '.     \  it;,  and 

-«  n<  /      .-'■  ■   X 

odium  a,   ii<  i.  | ».  mo 
X 

Volumetric  Kmmrlh  X 


Detection  of  minute  quantities  of  nickel.     Fortini.     See  X. 

Detection  of  carthnut  [arachis]  oil  in  olive  oil.     Luers.     See 

XII. 

Determination    of    total    fatty    acids    in    cottonseed    foots. 
Smalley.     See  XII. 

Examination  of  Chinese  and  Japanese  wood  oil.     Chapman. 

See  XII. 

The  thermoterebenthometer  of  Tortelli,  and  the  detection 
of  petroleum  in  oil  of  turpentine  from  Pinus  Pinaster. 
Massy.     See  XIII. 

Analysis  of  sulphonated  oils  and  mineral  oils  used  in  the 
leather  industry.     Oberfell.     See  XV. 

Determination  of  sugars   in  leather.     Veitch  and  Rogers. 

See  XV. 

Chemistry  and  quantitative  determination  of  gelatin.     Berrar. 

See  XV. 

Determination  of  the  loss  of  polarisation  caused  by  the 
action  of  lime  on  [beet  sugar]  diffusion  and  press  juices. 
See  XVII. 

Use  of  sulphurous  acid  in  making  the  acid  reading  in  the 
double  polarisation  method  of  determining  sucrose.  Ogilvie. 
See  XVII. 

Different  methods  of  determining  sucrose  in  cane  7nolasses. 
Complete  analysis  of  cane  molasses.  Pribourg.  See 
XVII. 

Gelatinising   temperature    of  starch  grains.     Nyman.     See 

XVII. 

Detection  of  caramel  in   vinegar.     Ronnet.     See   XVIII. 

Rapid  control  method  for  the  determination  of  oil  in  grains. 
Harding  and  Nye.     See  XIXa. 

Apparatus  for  testing  water  by  measurement  of  its   electrical 
conductivity.     Archbutt.     See   XIXb. 

Determination  of  nitrites    in    water.     Duyk.     See    XIXb. 

Quinine  determinations  according  to  the  German  Pharma- 
copoeia and  volumetric  determination  of  quinine  by  means 
of  picric  acid.     Richter.     See  XX. 

Digitalis  assay.     Martindale.     See  XX. 

Action  of  amalgamated  aluminium  on  extracts  containing 
alkaloids.  Its  use  in  toxicology.  Kohn- Ablest.  See 
XX. 

Oxidations  effected  by  osmium  letroxide  and  its  use  in 
rendering  chlorate  solutions  active.     Hofmann.     See  XX. 

Aei»i/ih  form  of  (/'is  gmirator.     V.  Sneddon.     Sa  Birming- 
ham Section,  p.  3. 

Separation  of  iron  and  manganese.     F.  H.  Campbell.     See 
Birmingham  Section,  p.  3. 

A    II*  in/"  I    double    pipdt' ,    modified    to  facilitate  filling. 
\.  C.  dimming.     See  Scottish  Section,  p.  9. 

Patents. 

Air  or  gases  ;   Recording  device*  for  use  in  instruments  and 

apparatus  for  measuring  the  volume  of .     M.  Arndt, 

Aachen,  Germany.     Eng.  I'at.  28,030,  Dec.  19,  1911. 

Tin.  figure  shows  the  recording  device  applied  to  an  air 
pyrometer.     At    the   commencement   of  a   measurement 

the  air  in  the  heated   vessel,  V2,  and  in  the  pipes,  L'L2, 

leading  n   pectivery  to  the  tit  chamber,  V,,  and  mano- 
meter, M.  is  open  to  the  atmosphere  through  the  tube,  C, 
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and  the  pen,  /,  is  at  the  bottom  of  the  recording  drum,  u. 
Air  or  other  fluid  under  pressure  is  then  admitted  through 
a  pipe,  p,  to  a  vessel,  D,  containing  mercury,  which  is 


'/////////////#? 
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Y//////////A 


IT 


— ± 


forced  upwards  through  the  pipe,  a,  so  as  to  trap  a  giver 
quantity  of  air  in  the  vessel,  Vv  Some  of  this  air  enters 
the  vessel,  V2,  and  becomes  heated,  while  at  the  same  time 
the  mercury  rises  in  a  branch  tube,  C,  which  is  open  at  the 
top  to  the  atmosphere.  The  movement  of  the  mercury 
in  C,  is  recorded  by  the  pen,  /,  and  as  soon  as  a  certain 
pressure  is  attained  in  the  vessels,  V,,  V2,  the  pen,  /, 
is  raised  from  the  paper  by  the  action  of  the  manometer, 
M,  and  linkwork  shown.  The  hotter  the  vessel,  V2, 
the  smaller  the  distance  through  which  the  mercury  will 
rise  in  the  tube,  C,  for  a  given  pressure  difference,  so  that 
the  record  of  these  movements  can  be  utilised  as  a  record 
of  the  temperatures  of  the  vessel,  V2. — H.  H. 

Measuring  a  definite  quantity  of  air  or  gas  in  instruments 
or  apparatus  (pyrometers,  gas  analysis  apparatus,  etc.) 

acting  under  air  or  gas  pressure  ;    Apparatus  for . 

M.  Amdt,     Fr.  Pat.  445,566,  June  29.   1912. 

See  Eng.  Pat    28,630  of  1911  ;    preceding.— T.  F.  B. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Photochemical     lecture     experiment.     O.      Baudisch     and 
R.  Fiirst.     Ber.,  1912,  45,  3426—3428. 

The  change  produced  by  light  on  the  ammonium  salt  of 
a-nitrosonaphthylhydroxylamine  (this  J.,  1911,  1249)  is 
due  to  the  action  of  violet  and  blue  rays  of  comparatively 
long  wave  length  which  will  pass  through  glass  and  other 
substances.  If  a  piece  of  stout  filter-paper  be  treated 
with  the  above  salt,  steamed,  and  exposed  to  the  rays 
from  a  quartz  mercury  vapour  lamp  with  a  glass  plate 
covering  half  of  the  sheet,  it  is  found  that  the  paper 
is  uniformly  reddened.  The  same  result  is  obtains  I 
by  using  a  gelatin  plate  or  a  solution  of  starch  or  albumin 
as  filter.  If,  however,  the  filter-paper  is  treated  with  a 
solution  containing  potassium  nitrate,  potassium  iodide, 


and  starch,  and  illuminated  in  the  same  way,  it  will  be 
found  to  turn  blue  only  where  it  is  not  protected  by  the 
filter.  The  rays  which  cause  the  evolution  of  oxygen 
from  potassium  nitrate  are  of  short  wave  length  "and 
are  absorbed  by  various  filters.  It  is  suggested  that  the 
colloids  of  plant  cells  can  exercise  a  similar  differentiating 
influence  on  the  radiation  which  they  receive.  From  the 
aboye  ammonium  salt  free  a-nitrosonaphthylhydroxyl 
amine  can  easily  be  obtained  by  precipitation  with  meta- 
phosphoric  acid.  It  is  soluble  in  chloroform  but  the 
solution  gradually  changes  owing  to  the  reducing  action 
of  the  chloroform,  which  forms  a-diazonaphthalene 
chloride.— W.  H.  P. 

Trehalose,    vanillin   and    d-sorlitol ;     Occurrence   of 


E.  0.  von  Lippmann.  Ber.,  1912,  45.  3431—3434. 
After  a  short  July  frost  of  unusual  severity,  small  nodules, 
of  the  size  of  hemp-seeds,  were  observed  hanging  from 
the  flowers  of  some  sedges  (Carez  brunescens)  growing 
above  the  village  of  Davos  (Switzerland).  These  nodules, 
resembling  in  appearance  frozen  drops  of  exuded  matter, 
were  white  in  colour,  crisp  when  bitten,  and  of  m 
taste.  They  were  found  to  contain  trehalose.  The 
occurrence  of  sugars  in  Carex  brunescens  has  not  hitherto 
been  observed.  Neither  trehalose  nor  the  trehalum  (of 
Scheibler  and  Mittelmeier),  could  be  extracted  from 
the  plant  itself,  but  considerable  quantities  of  mannitol 
were  present.  On  the  heights  above  Davos  an  orchid. 
Gymnadenia  altida,  was  found,  the  flowers  of  which  were 
intensely  fragrant  owing  to  the  presence  of  vanillin.  As 
a  rule  the  flowers  of  this  plant  possess  a  scarcely  per 
ceptible  odour.  After  a  period  of  wet  summer  weather 
during  which  fungoid  growth  had  been  conspicuoudv 
abundant,  some  fungi  of  the  species  Boletus  bovinus  were 
observed  lying  on  a  sandy  path  near  Kissingen  (Bavari;>). 
They  were  shranken.  and  had  apparently  been  gathered 
the  day  before  and  afterwards  thrown  away.  Their 
heads  were  covered  with  a  glistening  network  of  crystals  of 
d-sorbitol. — J.  H.  L. 

Aspergillus    niger ;     Comparative    influence  of  potassium, 
rubidium,  and  caesium  on  the  development  and  tpornlation 

of .     B.  Sauton.     Comptes  rend.,  1912.  155.  1181— 

1183. 

When  Aspergillus  niger  is  cultivated  in  Raulin's  nutrient 
solution,  the  substitution  of  rubidium  for  potassium  in  the 
liquid,  leads  to  a  diminution  of  50  per  cent,  in  the  weight 
of  the  crop.  If  caesium  is  substituted,  practically  no  growl  h 
takes  place.  The  presence  of  potassium  is  necessary  for 
sporulation,  but  rubidium  and  caesium  are  without 
influence. — J:  H.  L. 
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The  Problem  of  tiii;  G asworks  Pitch  [hdustbjbs  vm> 
Cancer.     The    John    Howard    BloFadden    lv 
John    Murray.    Albemarle    Strict.    London.    \V.      1912. 
Price  Gd.  net. 
Pamphlet  form  measuring  si  by  5J  ins.,  and  oontaining 
48  pages  of  subject  matter,  with  two  illustrations. 
entire    contents    are    divided    into    t\w>    part*:      I      The 
problem  of  the  gasworks  pitch  industries  and    cam 
H.  C.  Ross  and  J.  W.  Cropper.     With  some  observati 
by  W.  J.  A.  Buttertidd.     II.  Epithelial  cell  proliferation 
induced  by  the  injection  of  L':isw-orkstai.      II.  Bayon,  M.I>. 

Digitalis  Assa*.     By  W.  EiABHISOa  .Mvktimmik,  l'l,  l>. 
A  communication  to  the  Pharmaei  utical  - 
Britain  at  an  Evening  Heating  in  London,   December 
LOth,  1912.     H.  K.  Lewis.  136,  Gowar  ft  l""- 

W.C.'     1913.     Price  2s.  net. 
Demy  Svo  volume,  sj  by  ;">}  ins.     It  contain*  IT  | 
subject  matter  with  one  coloured  illustration,  an 
essentially  of  a  "comparison  between  |»hysi«.lo| 
chemical  results,  with  an  approsdmata  nrnpfc  eaaa 
assay  method  "  (see  p>  44). 
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-    iv.ihui  Kuknuar,     191S,     fur    die    Keramisehcn, 
-   \iiiil  Verwandten  Endnatrien.     Herau&gegeben  von 
Dr.   •'.    Koekskk.     Verlag   von   IfQller  und   Schmidt, 
burg.     IMS.     V.  Jahrgaag.     ftiee  If.  2.60. 

1'  •  KIT-BOOK  size,  measuring  Bj  by  4  \  ins.,  and  containing 

184  |  subject  mat  tor.     Hound  in  waterproof  linen. 

It  contains  a  calendar  with  blank  pages  subdivided  for 

each  day  of  the  year,  and  -Hi  blank  pages  for  additional 

rhe  1M  pages  of  subject   matter  (" Technischer 

").  are  deTOted  to  scientific  data  ami  tables,  followed 

by  carefnll]  i  tabulated  ami  other  matter  relating 

fuels,  clays,  ,tc.  and  likely  to  be  of  service  to  those 

engaged  in  the  ceramic,  glass,  pottery  and  earthenware 

induct  r 

PSTKiBUCB  i'       NmHWKIS      (IKCAMSCHKR      FaRB- 

sT,o  BFSKTIIOSKOPIBI  II  KM     \\"k.c;K.       Von    JARO- 

si:k.      Professor  an  der   k.    k.    bohmisehen 

h.   Hoehsehule  in  Prag,  untcr  Mitwirkung  von   Dr. 

Imougin,  Professor  an  der  Hoheren  Chemie- 

■  in  Mulhausen  i.  E.     Zweiter  TeiL     2.  Lieferong. 

Jufius  Bpringer's  Verlag.     Berlin.     1913.     Price  If.  14. 

:  r>iF.  iw  earning  9}   by  6.1   ins.,  and  containing  207 

p*gi •»  of  subject  in  itU  r.  inclusive  of  six  tables  of  absorption 

tra  at    the  end.     Thi>   part    is  devoted  to  blue    and 

iffs,     and     their    reactions,     properties,     etc., 

n  in  tabulated  form.     An  alphabetical  index  is  given 

at  the  end  of  the  blue  and  violet  dyestuffs.  and  another 

at  the  clow  of  the  matter  on  the  red  dyestuffs.     A  small 

Motion  tevoted  to  green  dyestuffs,  with  an  index. 

t-.U.ITATIVER    AVU.VSEN.       Yon    YVlI.HELM 

Biltz.     Akademii  !•      Verlag  haft     in.     b.     H. 

\,  ipzig.     1913.     Price  ML  5.     Sound  in  cloth  If.  6. 

•     by  6$  ins.,   and  containing   129 

■agea  with  one  photolithographic  table  and  13  illustrations. 

an   ilphabeticaJ  index.     The  subject  matter 

follows  : — I.    Preparation   of   Bample,   and 

ana  dry    method.     II.   Analysis   by   the   wet 

tnod.     III.    Testing    for   acids.     IV.    Borne    analytical 

A    H  --   :  i    Of  Chemistry.     From  the  earliest  times 

tii.i.  the  i  oar.     By  the  late  Jajoes  Campbell 

D.Sc.    1.1.  h..  Professor  of   Chemistry  in  the 

I'ni*  ol.     J.  and  A.  Churchill,  7.  (heat 

.Mar:  London,     1913.     Price  10s.  6d  net. 

0  by  <>  in-.,  and  containing,  as  frontis- 
••'.rtrait    of    l>r.   Campbell    Brown.    ~>:>>h    pages   of 

rith  106  illustrations,  and  an  alphabetical 

ibject    matter   i-   classified    as   follows: — 

r.  of    publications     by     Dr. 

■  nl    History.     Part    II. 
ry. 

Jt,  1913.   Kin  HUfsbuch  ffir  Chemiken, 
.     Mineralogen,     [ndustriolle,      Pharmzeuten, 
W.      Von     Dr.     PiDoi.i      Budxb- 
In       zwej       Binden,       Vierunddreissij 

Verlag,     ftfonbijouplatz 
3,    Berlin,  1913.     Price    M.    4.40.     Bound    in    leather 

1  Arranged  u  •  pocket* 
*    and                       bound    in    waterproof    cloth    or    in 

Wrath'  r.     I»  cont  dmanack  fof  1913,  together  with 

a  table  of  the  frequently  need  atomic  .  nd  their 

multiph  principally  to  mat 

of  pure  cal   interest.     I.   Atomic  and    molecular 

II.  Different  properties  of  chemical  ml 

III    Qat    and    rap  Specifii  (i) 

Alk^  (ivj  Alcohols,  etc.     IV. 

V.  Analysis.     VI.  Volumetric  ana  \||. 

hemical     ar  \  II I      Qas    ai  |.\. 

'rum      anal\  The      matter     in     tj. 

arran^efi      fag       table-      described 

HiHatabellei         A  •  dar   with    blank 

pa*««  for  not*-*,  in  arranged  for  the  different  dayi  of  the 

.  .-.e    of    th<    i  ah  ndar 


and  the  blank  pages  for  notes,  fills  402  pages.  A  tabular 
arrangement  of  the  relative  coinage  values  of  the  world  now 
follows.  One  side  of  the  external  cover  of  the  little  volume 
is  utilised  as  a  centimetre  scale  measure. 

Part  II.  (6£  ins  by  4  ins.  wide).  Supplementary 
volume,  in  size  similar  to  the  pocket-book,  and 
similarly  bound,  accompanies  Part  I.,  and  is  more 
directly  concerned  with  chemical  technology.  It 
contains  tables  relating  to  : — I.  Physics  and  physical- 
chemistry.  II.  Mineralogy.  III.  Technical  chemical 
analysis  and  investigation.  IV.  Special  items,  recipes, 
etc.  Besides  the  tabulated  matter,  however,  there  are 
concise  descriptive  paragraphs  of  introductory  character, 
with  descriptions  of  analytical  methods.  The  sub- 
divisions are  as  follows : — (1)  Water.  (2)  Assaying. 
(3)  Fuels.  (4)  Sulphuric  acid.  (5)  Alkali.  (6)  Bleaching 
powder.  (7)  Nitre  and  explosives.  (8)  Ceramics.  (9) 
Glass.  (10)  Mortar  and  cement.  (11)  llluminants. 
(12)  Starch  and  sugar.  (13)  Fermentation  industries. 
(14)  Fats  and  oils.  (15)  Essential  oils  and  perfumery. 
(16)  Tanning  agents.  (17)  Textile  fibres  and  paper.  (18) 
Photography.  (19)  Dyestuffs  and  colours.  (20)  Physio- 
logical chemical  analysis.  (21)  Appendix  with  (a)  Various 
recipes ;  (/;)  Pure  mercury ;  (c)  Recipes  for  electro- 
plating.    The  subject  matter  occupies  661  pages. 

The  Scientists'  Reference  Book  and  Diary  for  1913. 
Published  by  James  Woolley,  Sons  and  Co.,  Ltd., 
Victoria  Bridge,  Manchester,  1913.     Price  2s. 

Arranged  also  as  a  pocket-book  and  note-book.  (5f  ins. 
by  3  ins.  wide).  It  is  divided  into  two  parts,  Part  I.  contain- 
ing lists  of  Associations,  Institutes,  InternationalCongresses, 
Victoria  University,  Scientific  Societies,  Data  as  to  First 
Aid,  and  in  poisoning  cases.  Notable  facts  of  the  World. 
Astronomy,  Meteorology.  British  Weights  and  Measures, 
and  Tables.  Specific  gravities.  Specific  gravities  of 
Pure  Oils.  Hydrometers,  etc.  Chemical  terms,  Synonyms 
etc.  International  Atomic  Weight  Tables.  Physical 
Constants  of  the  Elements.  Formulae  and  Solubility  in 
Water  (Table),  etc.  Factors  for  use  in  Volumetric 
Analysis.  Factors  for  Chemical  Analysis.  Classified 
list  of  "  Dangerous  Inflammable  Substances."  Alloys. 
Microscopy,  etc.  Human  Physiology  and  Hygiene. 
Chemical  Composition  of  Food.  Thermometry.  Minera- 
logy. Back  to  back  with  the  preceding,  comes  Part  II. 
as  a  duplicate  pocket-book,  and  forming  the  "  Scientists' 
Reference  Book  "  with  a  Calendar,  and  "  Daily  Wants 
Dictionary,"  etc.,  etc.  Tables  of  Weights  and  Measures. 
Chief  Officers  of  State,  etc.  Foreign  Moneys.  National 
Debt.  Antidotes  for  Poisons.  Direction  signals  of  the 
8fi  beorological  Office  and  a  series  of  blank  pages  for 
memoranda,  etc.,  telephone  numbers,  and  diary.  Follow- 
ing this,  ruled  blank  spaces  for  addresses,  and  for 
general  notes. 

Lecture  on  Thorium  and  its  Compounds.  By  Edmund 
White,  P.I.C.,  30,  Bloomsbury  Square,  London,  W.C. 
1912. 

This  lecture  (pamphlet  8|  ins.  by  5£  ins.)  was  delivered 
before  the  Institute  of  Chemistry  of  Great  Britain 
\mi  Ireland,  at  Fiiisbury  Technical  College,  London, 
on  November  1st,  1912.  Pamphlet  containing  228 
of  subject  matter,  including  list  of  exhibits, 
and  three  illustrations.  In  the  contents.  I.  The  history, 
occurrence,  and  commercial  sources,  etc.,  are  dealt  with. 
Alto  II.  the  Chemical  processes  employed  in  extraction, 
and  III.  the  yield  and  relation  of  cost  of  extraction. 
Uses  of  thorium  compounds,  etc. 


*  New  Books. 

[The  Roman  numerals  in  thick  typo  refer  to  the  similar 
clarification  of  abstracts  under  "Journal  and  Patent  Litera- 
ture "  and   in   the  "List  of  Patent  Application!*."] 

/'--'/-/.   Thdr.,   ii.    Karl  v.    Tt-.rztujhi  :     I'erechnunt.'   v. 

Behaltern  nach  neueren  analytischen  u.  graphischen 

ifethoden.     I' in  Btudierende  u.  Ingenieure  zum  Gebrauche 
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im  Konstruktionsbureau  bearb.     (IV,  80  S.  m.  34  Fig.), 
gr.  8°.     Berlin,  J.  Springer.     1913.       M.  3. 

T.      Bartel,   F.  :     Torfkraft.    Untersuchungen    iib.    den 

Wert  des  Torfes  als  Energiequelle  u.  Vorschlage 

f.  seine  Nutzg.  f.  Grosskraftwerke.     (VIII,  164  S.  m.  109 

Abbildgn.).     gr.    8°.     Berlin,   J.    Springer.     1913.     Cloth 

M.  6.80. 

Escard,  J.  :  L' utilisation  industrielle  de  la  tourbe,  in 
4°.     Paris.     1912.     1  fr.     Dunod  et  Pinat. 

Burns,  D.  :  Safety  in  Coal  Mines.  12mo.,  pp.  158. 
Blackie.  London,  1912.     Net  2s.  6d. 

Dilworth,  J.  B.  :  Die  Kohlenfelder  der  Philippinen. 
Uebers.  u.  erganzt  v.  A.  Gerke.  [Aus.  "  Berg-  u.  hiitten- 
mann.  Rundschau"]  (19  S.  m.  1  eingedr.  Kartenskizze.) 
gr.  8°.     Kattowitz.     Gebr.   Bohm.     1912.     M.  1. 

O'Connor,  H.  :  Petrol  Air-Gas.  A  Practical  Handbook. 
2nd  ed.  Thoroughly  revised  and  enlarged.  Cr.  8vo.. 
pp.   106.     C.  Lockwood.     London,   1912.     Net  Is.   6d. 

Tower,  W.  S.,  and  Roberts,  J.  :  Petroleum,  the  Motive 
Power  of  the  Future.  Illust.  8vo.,  pp.  254.  Hodder 
and  Stoughton.     London.     1912.     Net  6s. 

(Ib     Block,  L.  :  The  Science  of  Illumination.     An  outline 
of   the    Principles   of   Artificial  Lighting.     8vo, 
pp.  180.     J.  Murray.     London.     1912.     Net  6s. 

Bohle,  H.  :  Electrical  Photometry  and  Illumination. 
8vo,  pp.  234.     C.  Griffin.     London.     1912.     Net  10s.  6d. 

t7  Textil-Induslrie  ;  Die  deutsche,  im  Besitze  v.  Aktien- 
Gesellschaften.  Statistisches  Jahrbuch  iib.  die 
Vermogensverhaltnisse  u.  Geschaftsergebnisse  derselben 
im  Betriebsj.  1911-1912.  16.  vollstandig  umgearb.  Aufl. 
16.  Jahrg.  (XII,  275  S.).  gr.  8°.  Berlin,  Verlag  f. 
Borsen-  u.  Finanzliteratur.     1913.     Cloth  M.  6. 

YJ      Mundorf,  E.  :   Die  Appretur  der  Woll-  u.  Halbwoll- 
warcn.     Kl.     Ausg.     Bibliothek     der     gesamten 
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THE     SLATE-BED     TREATMENT     OF     SEWAGE. 
by  w.  j.  dibdin,  f.i.c. 

Introductory. 

In  a  paper  on  March  31st.  1904, 1  had  the  honour  to  bring 
before  the  Members  of  this  Society  certain  proposals  to 
facilitate  the  reduction  of  sewage  solids  to  an  inoffensive 
condition  by  the  use  of  a  coarse  contact  bed  filled  with  a 
structure  of  plates  and  blocks.  The  essential  action  was 
stated  to  be  the  same  as  that  in  ordinary  contact  beds 
and  in  land  treatment,  viz.,  decomposition  by  the  agency 
of  aerobic  organisms.  The  specific  advantages  claimed 
for  the  plate  bed  were  : — The  provision  of  increased  water 


any  crude  material  that  may  have  come  from  the  bed,  and, 
finally,  to  allow  the  host  of  infusoria  gradually  to  extinguish 
themselves  by  the  natural  process  of  the  "  survival  of  the 
fittest." 

The  organisms  taking  part  in  the  action  include  such 
red  worms  as  are  possible  under  the  conditions,  infusoria 
and  aerobic  bacteria.  The  predominating  type  in  any 
installation  depends  on  the  nature  of  the  organic  matter  and 
the  presence  or  absence  of  any  inhibitim:  substance. 
For  instance,  in  the  deposit  from  sewage  containing  large 
quantities  of  waste  yeast  anguillulae  were  counted  and 
estimated  to  the  extent  of  one  million  per  square  inch 
of   surface  deposit. 

"Humus"  or  "Sludge." 

As  a  result  of  very  careful  experiments  during  a  period 
of  18  months  carried  out  by  Mr.  T.  J.  Rushbrookc.  the 
Borough  Engineer  of  Hitrh  Wycombe,  the  following  fads 
are  available,  by  his  kind  permission,  as  to  the  quantitv 
of  sewage  treated  and  humus  obtained  from  the  slate  be<l>. 
from  which  data  the  quantities  per  million  gallons  of 
normal  sewage  arc  deduced,  after  allowing  for  the  percent- 
age of  moisture. 


Quantity  obtained. 


Gallons  of  sewage 

Residue  from  slate  beds. 

Tons  per  million 

gallons  of  a  45 

gallon  per  head 

sewage. 

Moisture  per 
cent. 

,*.*, 

Tons  .".n 

treated. 

cube  yards.                   tons. 

moist  urr. 

8,874,000 

10-0                            7-5 

0-84 

72-0 

0-23 

0-46 

CorreeteJ  to  a  normal  flow  of  30  gallons  per  head  per  aay  these  figures  become:— 


5.916,000 


10-0 


7-5 


1-20 


72-0 


0-34 


(M» 


capacity  ;  maintenance  of  drainage  ;  the  avoidance  of 
choking  ;  permanence  of  structure  and  the  maintenance 
of  capacity  on  account  of  the  non-breaking  down  or  settling 
together  of  the  material. 

In  a  later  paper,  on  the  15th  May,  1906.  I  submitted  the 
results  of  experience  including  an  account  of  the  process 
at  Devizes  where  the  residts,  so  far.  justified  the  original 
suggestions. 

Since  that  time  the  system  has  been  fairly  widely  adopted 
and  has  received  recognition  as  a  sound  undertaking.  In 
the  present  paper  I  desire  to  submit  an  account  of  the 
success  in  recent  years. 

It  is  to  be  noted  that  the  introduction  of  this  process 
marks  the  utilisation  of  one  waste  product,  slate  debris,  to 
effect  the  conversion  of  offensive  organic  waste  into  an 
inoffensive  earthy  form  which  has  some  manurial  value. 

The  Process. 

The  action  of  the  beds  has  been  outlined  previously  and 
may  be  summarised  as  follows  : — The  solid  matters  in  the 
sewage  are  allowed  to  settle  on  shelves  of  slate  supported  by 
slate  blocks  at  a  distance  of  about  two  inches,  these  being 
superposed  to  a  depth  of  one  to  five  or  six  feet,  as  required. 
In  consequence  of  the  alternate  filling  and  emptying  and 
resting  empty  the  deposit  becomes  the  home  of  many  types 
of  organisms  that  digest  the  matters  and  render  them 
inoffensive  in  like  manner  to  the  action  by  which  earth- 
worms produce  a  humus  from  organic  debris  and  throw  it 
to  the  surface  in  the  form  of  worm-casts.  In  the  slate 
bed  the  deposit  of  earthy  matter  thus  formed  on  the 
surface  of  the  layer  of  mud  on  the  slates  is  washed  off  by 
the  receding  effluent  when  the  bed  is  emptied  and  forms 
a  black  slurry,  consisting  of  mineral  and  indigestible 
matter  with  numerous  organisms  from  the  bed.  This 
slurry  is  then  placed  on  a  suitable  drainage  bed  foi  th<- 
water  to  drain  off  and  to  allow  time  for  the  full  digestion  of 


or  3-4  tons  of  90  per  cent,  moisture  per  million  gallons 
against  r>-.">  tons  of  90  per  cent,  moisture  per  mdlion  gallons 
from  a  septic  tank,  according  to  the  Ro}'al  Commission 
Report. 

Cost  of  disposal. 


Sludging  and  lagooning  in 

connection  with  the  old  open 

septic  tanks. 


850,000  gallons  of  a  4.">  gallon 
per  head  sewage  per  day. 
Equal  to  : — 
570,000  gallons  of  a  30 
gallon  per  head  sewage  per 
day. 

Actual  cost : — 

£40  per  annum  labour 
£360  per  annum  cartage,  etc. 

Corrected  to   1   million  gallons 
daily  of  a  30  gallon  per  head 
-'■wage  : — 
£70  per  annum  labour 

£085  per  annum  Cartegl 
Against  Royal  Commission  esti- 
mate of 

£73  per  annum 
£(?)  cost  of  land  for  digging 
in,  etc. 


Slate  bed  residue  from 
drainage  bed. 


The  disposal  "f  an  Inoffensive 

manorial  earth   will   rei|iiirr 
little  land 


3-4  x  70 


..-;, 


ir.    all. 


The  difference  between  £70  and  £.'(«;.  or  £34.  n 

lie-  savin-  on  handling  only,  and  to  this  should   i  • 

on  the  assumption  thai  farmers  will  remove  th 
humus  at  th.ir  own  cost,  E636  in  regard  to  gludg 
and  disposal,  making  £668  as  the  annual  econ  .. 
million  gallons  daily.   Tin-  sum  capitalised  al  3J  pei 
equals  £1!).  I  I  1.  which  i<  far  more  than  suffi 

the  Wholfl    OOSl    Of    th''    -late    beds.        There    I-    the    f 

advantage  that  the  whole  of  the  mn  Judged] 

is   abolished. 
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It  will  be  noticed  that  no  credit  is  taken  fur  the  value  of 
the  "  inanurial  earth  "  as  the  amount  uf  this  is  a  debatable 
point. 

How  far,  however,  the  above  assumption  that    farmers 

will  remove  the  humus  free  of  eost  is  warranted  may  be 

indeed  from  the  faet  that,  from  aetual  experiments  made 

by  Messrs.  Bad  and  Bona,  of  Taplow.  on  a  ten  ton  sample 

.-.r -dried   humus,    they   report    that    it    is   evident    thai 

while  it    possesses  undoubted   manorial   oroperties  it    has 

a  very  beneficial  mechanieal  advantage  in  lightening  heavy 

•  results  the  material  should  bestacked 

until  it   has  attained   a   friable  condition.      Once  it   has 

attained  this  condition,  it  would,  in  their  opinion,  be  an 

Dent  medium  for  mixing  with  potting  soils  for  general 

purposes,  in  addition  to  being  a  good  manurial  agent  to  dig 


8e<  Slate  Bed  beim:  filled  with  slates  supported  on  blocks. 

Taken  in  conjunction  with  the  fact  that  the  Corpoi 

making  and  selling  at  26a.  ]>i  r  ton  a  good 

manure  made  from  the  washing-  of  the  clinker  contact  beds, 

which  are  of  the  aame  chai  that  from  the  slate 

ridenoe  of  the  utility  of  the  only  residue  from 

sewage  treated  by  the  aerobic  method  in  date  beds  more 

than  fully  j  the  belief,  without  entering  into  any 

-tion  of  possible  profit  from  its  sale,  that,  when  ODC< 

farmer*  realise  the  differem  en  'hi-  residue  and 

ordinary  "  m  they  will  readily  remove  it  free 

-t  and  thoa  save  all  expenae  in  connection  with  its 

disposal, 

The   following   eompariaon    of    the    above-mentioned 
manure  with  weathered  bumua  obtained  from 

•  ■!   I.,    hi.    i.  GHlbeii 
Kowbr,  will  b<-  of  interest  : — 


D  Chester. 
Iirlcd  sewage 
Data 

Devises. 
Dried  weathered 
bun 

■ 

per 

10  to  12 

14 

per  i 
<>■() 

10*1    to    IVO 

itnlng  nitrogen  

1  to  1-99 

•  Ouderi.     Proceeding*  Aaso.  Manager  Sewage  Dt  posal,  Works. 
1010.  p    KM. 

•  Dlbdln.  Dteposttion  and  anaJjnsai  of  Bewaj  Bocy. 
Public  Analyst*.    II 

B  T. 

of   the    Royal   Commijwion   have;   made   a 
report  dated  Oct  be  following    conclu- 


sions and  observations,  some  of  which  are  remarkable 
when  placed  in  juxtaposition. 

In  their  Fifth  Report,  p.  67,  the  Commission  made  the 
following  statement  with  regard  to  slate  beds: — "  As  the 
result  of  our  inspection  of  the  beds  at  Devizes,  we  came  to 
the  tentative  conclusion  that  primary  beds  containing  large 
slabs  of  slate  must  be  regarded  more  as  preliminary  settling 
or  septic  tanks  than  as  contact  beds. 

"  As  regards  the  effluent  which  results  from  the  treat- 
ment of  sewage  in  slate  beds,  this  conclusion  has  been  borne 
out  by  the  observations  which  have  since  been  made.  The 
effluenl  from  a  slate  bed  is:,  for  practical  purposes,  indis- 
tinguishable from  a  tank  effluent.  It  contains  about  the 
same  amount  of  suspended  matter  and  requires  subsequent 
treatment  similar  to  that  which  would  be  necessary  for  a 
tank  effluent  from  the  same  sewage. 

"  The  capacity  of  a  slate  bed  is  about 
85  to  90  per  cent,  of  the  capacity  of  the 
empty  tank. 

"  From  the  measurement  of  the  capacity 
of  the  slate  beds  at  the  three  places  under 
observation,  it  is  clear  that  the  greater 
part  of  this  capacity  can  be  maintained 
permanently. 

"  Owing  to  the  difficulty  of  making 
accurate  measurements  of  sludge  at  the 
works  under  observation,  it  is  impossible 
to  give  any  precise  estimate  of  the  diges- 
tion of  sludge  which  takes  place  in  slate 
beds. 

"  From  the  data  which  have  been  ob- 
tained with  regard  to  Devizes  however, 
the  digestion,  or.  more  correctly,  the 
diminution  of  solids,  which  takes  place 
in  the  slate  beds  there  would  appear  to 
be  very  small.  The  actual  figure  obtained 
was  only  1  percent,  of  the  total  suspended 
solids. 

"  Provided  that  the  sewage  is  not  allow- 
ed to  remain  too  long  in  the  slate  beds, 
the  slate  bed  sludge  differs  from  ordinary 
sewage  or  septic  tank  sludge  in  that  it 
possesses  only  a  slight  odour,  resembling 
(hat  of  sea-weed,  and  that  it  is  full  of 
minute    forms   of   animal  life.       When    examined   under 
the    microscope,    the    number    of    actively  motile  vibrios 
is     a     striking     feature.       Numbers     of     small     worms 
are   also   to   be   found   in  the   sludge  as   it   lies  on    the 
slates. 

"Investigations  by  Dr.  G.  J.  Fowler  and  others,  go 
to  show  that  the  organic  matter  of  the  sludge  (apart  irom 
the  worms  and  other  small  animals  present)  is  in  an 
active  process  of  inoffensive  decomposition,  as  it  lies  on  the 
slates. 

"  Compared  with  other  preliminary  processes  of  sewage 
purification  slate  beds  will  probably  be  found  to  be  expen- 
sive as  regards  capital  outlay  :  but  on  account  of  the 
sludge  being  comparatively  odourless,  we  think  that  the 
claims  of  the  process  deserve  consideration  in  cases  where 
the  reduction  of  smell  at  a  sewage  installation  is  of  primary 
importance. 

"  We  consider  it  undesirable  to  treat  settled  sewage  in 

beds  since  this  defeats  one  of  the  main  objects  of  the 

proc> 

'  This  sludge  possesses  a  strong  sea-weed,  but  not 
offensive,  odour-. 

"On  two  occasions  when  a  slate  bed   wat.  opened    no 
offensive  odoni  could  be  detected  in  the  bed,  even  when 
tending  at  the  bottom  of  ii  on  a  hot  day.     In  fact,  it 
-in'  It  no  worse  than  an  ordinary  damp  cellar." 

unfortunate  that  three  main  sources  of  information 
were  overlooked  by  the  Commission's  Officers  in  regard 
to  the  diminution  of  solids,  viz.  — 

1.  The  above  High  Wycombe  result*. 
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2.  The  annual  expenditure  at  Devizes,  which  shows  a 
reduction  in  the  working  expenses  from  £700  to  £200 
per  annum,  the  difference  being  mainly  due  to  the  absence 
of  th9  sludge  that  required  handling  before  the  slate  beds 
were  installed. 

3.  The  figures  as  to  the  quantity  of  sludge  before  the 
installation  was  at  work,  viz.,  some  680  tons  of  pressed 
sludge  per  annum. 

It  will  be  of  great  interest  if  the  Officers  of  the  Royal 
Commission  will  explain  how  a  process  in  which  the 
effective  action  takes  place  without  nuisance  and  the 
contents  of  'the  beds,  even  on  a  hot  day,  have  only  an 
odour  comparable  with  that  of  a  damp  cellar,  can  possibly 
be  the  same  as  that  of  a  septic  tank. 

Experience  at  Philadelphia,  U.S.A. 

The  following  extracts  from  the  Report  of  the  Bureau  of 
Survey  upon  the  purification  of  the  sewage  of  Philadelphia, 
1910,  may  be  usefully  referred  to,  as  entirely  independent 
evidence  : — 

"  Between  sedimentation  and  contact  processes  may 
be  classed  the  Dibdin  Slate  Bed  No.  16. — The  best  results 
were  accomplished  when  this  bed  was  filled  twice  a  day 
or  at  the  rate  of  two  million  gallons  per  acre  per  day. 
Crude  sewage  applied  deposited  three-fourths  of  the  sus- 
pended solids ;  the  effluent  was  slightly  nitrified  and 
rendered  partially  stable. — The  result  was  obtained 
aerobically  and  the  bacterial  work  is  undoubtedly  largeby 
supplemented  by  worms  and  other  lower  forms  of  animal 
life. — As  the  results  accomplished  by  this  bed  are  more  than 
mere  sedimentation,  including  oxidation  of  the  applied 
sewage,  it  has  been  considered  in  two  ways  ;  first,  as  a 
sedimentation  tank  in  which  the  resulting  sludge  has  been 
digested  and  concentrated,  second,  as  a  contact  bed  pro- 
ducing partially  a  stable  effluent.  If  looked  upon  as  a 
sedimentation  process  it  would  consist  of  nineteen  super- 
imposed quiescent  basins,  each  about  three  inches  deep. 
The  bed  should  be  filled  at  such  a  rate  that  the  velocity  is 
not  high  enough  to  disturb  the  deposit  on  the  slates,  and 
then  the  bed  be  allowed  to  remain  quiescent  for,  say,  one 
hour. — Before  the  bed  is  again  filled  the  worms  and  other 
animals  and  the  bacteria  have  attacked  the  organic  matter 
of  this  deposit  and  are  ready  for  the  next  thin  layer  of 
food,  when  the  bed  is  subsequently  filled.  If  considered 
as  a  contact  bed,  its  large  void  space  as  compared  with  a 
contact  bed  filled  with  ordinary  media,  is  of  great  aerating 
value,  also  due  to  the  construction  in  horizontal  layers,  one 
slate  resting  upon  another  ;  on  the  under  side  of  many  slates 
a  large,  flat  bubble  of  air  must  be  entrained,  which  would 
tend  to  oxygenate  the  sewage  whilst  in  the  bed.  The 
deposit  upon  the  slates  was  inodorous  mud,  even  gritty 
when  rubbed  between  the  fingers,  and  the  microscopic 
examination  revealed  large  amounts  of  sandy  matter. 
When  heated  in  a  dish  to  obtain  the  dry  residue,  the  worms 
came  to  the  surface  and  their  activity  showed  the  aptness 
of  the  term  '  living  earth.'  " 

As  an  instance  of  one  of  the  many  varying  conditions 
under  which  slate  beds  are  working  satisfactorily  the 
installation  at  the  Kazan  Railroad  Station  at  Moscow 
may  be  mentioned.  This  plant  deals  with  20,000  gallons 
per  day,  and  the  Engineers  responsible  for  its  construction, 
.Messrs.  Simin  and  Co.,  of  the  Neptune  Co.,  Moscow,  report 
that  the  Kazan  Railroad  Board  of  Managers  were  bo 
satisfied  that  they  decided  to  use  the  system  in  other 
cases. 

Special  Points  for  Consideration  in  New  Designs. 

Although  in  many  instances  the  albuminous  solids  in  so- 
lution are  reduced  in  a  slate  bed  to  the  extent  sometimes  of 
fifty  per  cent,,  a  slate  bed  effluent  is  not  and  has  not  been 
claimed  as  a  final  effluent.  Some  slate  bed  effluent  a  are  good 
enough  to  discharge  into  tidal  waters  but,  in  general, 
Home  further  treatment  is  required.  It  is  necessary  to 
point  this  out  again,  because  in  many  quarters  one  meets 
with  the  idea  that  finality  ia  claimed  for  the  single  contact 
in  such  beds.     It  was  hoped  that  in  the  earlier  papers 


it  had  been  made  clear  that  these  beds   were  designed 

as  sludge  digesters. 

Duration  of  the  ft.*.— The  permanence  of  the  slate  ha-  a 
distinct  bearing  on  the  question  of  the  period  for  which 
loans  could  be  granted.  For  laud  treatment  til)  years  are 
allowed  for  repayment.  For  artificial  system-  30  y< 
only  are  allowed.  In  view  of  the  indestructibility  and 
permanent  character  of  the  slate  beds  it  is  worth  considering 
whether  the  rate  might  not  be  lessened  by  the  extension 
of  the  period  for  repayment  and  part  of  the  cost  laid  on  the 
next  generation  who  will  profit  by  the  installation  as  in 
the  case  of  land,  and  a  period  of  sixty  years  allowed  for 
the  repayment. 

Causes  of  Failure  of  the  Slate  Beds. 

There  are  two  remarkable  instances  of  misuse  and 
consequent  "  failure  "  of  slate  bed  installations.  In 
one.  at  Maiden,  in  Surrey,  the  Local  Authority  made 
c  trial  bed  and  experimented  for  twelve  months. 
They  then  filled  one  of  the  precipitation  tanks  with 
slate  and  worked  it  for  twelve  months.  They  then 
tilled  a  .second  tank,  but  unfortunately  the  outlet  valves 
of  these  two  tanks  were  originally  placed  at  the  shallow 
end,  so  that  the  effluent  in  the  deeper  end  was  not  run  off. 
the  result  being  that  septic  action  took  place  in  the  lower 
layer.  Further,  the  sewage  was  often  retained  for  twelve 
or  more  hours  in  the  "  tank  sewer  "  before  being  pumped 
on  to  the  beds.  Finally,  the  mineral  matter,  ashes,  etc.. 
and  septic  solids  which  accumulated  on  the  floor  of  the 
tank  sewer  were  pumped  into  the  slate  beds  periodically. 
If  there  had  been  a  deliberate  intention  to  choke  the  beds 
and  at  the  same  time  to  destroy  the  aerobic  conditions 
in  them  no  more  ready  means  could  have  been 
devised. 

In  the  second  case,  at  Trowbridge,  the  s(  wage  was  ti  < 
to  anaerobic  action  in  large  sept  ic  tanks  and  the  foul  liquor 
was  passed  into  the  slate  beds,  which  admittedly  were  not 
worked  according  to  instructions.  This  treatment,  even 
according  to  the  officers  of  the  Royal  Commission.  "  defeats 
one  of  the  main  objects  of  the  process."  In  addition  to 
this  misuse  of  the  primary  method  only  one-half  of  the 
plant  necessary  for  the  secondary  treatment  was  provided 
and  none  for  the  tertiary  treatment  which  was  specifically 
arranged  for  in  the  original  scheme  in  consequence  of  the 
peculiar  character  of  this  sewage. 

Precautions. 

In  new  installations  more  perfect  means  are  provided  for 
trapping  the  humus  on  its  escape  from  the  slate  beds  and 
so  reducing  the  suspended  matter  passing  to  tin  secondary 
treatment.  With  land  treatment  immediately  following 
the  slate  beds  of  course  no  humus  trapping  is  net 
sary. 

In  building  the  slates  the  supporting  blocks  mud    be 
placed  one  over  another  so  that  the  weigh!  of  the  up; 
layers  is  not  borne  by  the  centre  of  any  slate-  lowi  r  down 
which    would    result'  in    the    breaking    of    some    of    the 
slates. 

The  floor  of  the  beds  should  haw  a  good  fall  in  ord( 
ensure  the  carryim;  of  the  humus  to  the  outlet  j  other* 
it  will  remain  behind  and  choke  the  lower  layers  and  render 
flushing  necessary. 

It    is    wise    to    provide    shaft-    for    flushing    purp 
especially  as  these  involve  no  cost.     Then-  is  an  advanl 
in  these  being  against  the  walls  of  the  upper  end  of  toe 
tank  so  that  the  flush  of  waterwill  be  from  the  higheri  poinl 
of  the  floor. 

Hitherto  flushing  has  been  m  in  only  one  ■ 

where  the  floors  of  the  tanks  were  practically  level 
they  were  old  sedimentation  tanks  converted  KM      • 

ment. 

The  following  are  the  results  of  analyses  of  the  -U-j 
on  the  slate  layers  at   Deviaes  .-,,.1   II 
Pub.   Analyst-.   .Man  li.    1907): — 
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S  nudfrom  slate  beds  ni  l>,  vizi  -.  Now  mber  IZth,  190(5. 


Surface  o!  deposit 
on  slates. 

Half-depth  of  deposit 
on  slates. 

Bottom  layer  ol 
deposit  on  slates. 

Average. 

Per  cent. 

80-00 

0-06 

10-95 

Per  cent. 
80-50 
8-76 
10-74 

Per  cent. 
79-70 
8-53 
11-77 

Per  cent. 
80-07 
8-78  ■ 

1115 

On  dried  mud. 

100  00 

16-25 

6-8 

9-62 

20-19 

5-98 

1  :  3-4 

10-8 

0-028 

0112 

72.'..O0O,0OO 

100  00 

46-00 

55-00 
7  0 
5-9 
20-09 
312 
1  :  6-4 
5-65 

0013 
0135 

495,000,000 

100  00 

42-00 
58  00 

4-0 

7-7 
17-86 

3-71 
1  :  4-7 

4-70 

0  023 
0045 

240,000,000 

100  00 
44  08 

55-92 



i:th*r  e\t-                                 

5-6 

7-41 

19-38 

4-30 



1  :  4-83 

■ 

7-05 
0  021 

Albuminoid  ammonia 

0-098 

480,000,000 

Examination- — Large  numbers  of  worms, 

monadina  and  other  infusoria.  anguilluhe,  bacteria,  both 

fre«-  and  in  the  /  ndition,  and  usual  sewage  debris. 

In  each  CMe  the  deposits  were  without  offensive  odour, 


freely  flourished  under  normal  aerobic  conditions.  When 
the  deposits  were  exposed  to  the  air  and  allowed  to 
"weather,"  as  it  is  generally  termed,  the  mass  became 
friable  and  odourless. 


8i  wage  mud  from  slate  beds  at  High  Wycombe,  September  28th,  1906. 


evolved  from  an  ordinary  sewage 

I  hulk   tin-  odour  was  described   by   Dr. 

i  -  slighl ly  resembling  thai  '.1 

portanl  t<,  notice  thai  when  kept  for 

in  extremely  offensive  odour 

red,  dm  mposition  "f  the  organisms  which 


Surface  of  deposit 
on  slates. 

Half-depth  of  deposit 
on  slates. 

Bottom  layer  of 
deposit  on  slates. 

Average. 

Moisture    

Organic  matter    

Per  cent. 
83-68 
7-95 

Per  cent. 
84-31 

7-7.") 
7-94 

Per  cent. 
84-86 
7-46 
7-68 

Per  cent. 
84-28 

7-72 
8-00 

/   mini. 

100-00 

48-66 

:»l-:54 

1-84 

5-13 
17-31 

3-46 
1  :  :»•() 
6-6 

0-065 
0-270 

160,000,000 

100-00 

• 

49-40 
50-60 

3-88 

7-12 
25-07 

l-iil 
1  :  5-4 

0-2 

0-065 
0-250 

190,000,000 

100-00 

49-27 
50-73 

3-24 

6-89 
23-15 

3-73 
1  :  6-2 

7-3 

0-060 
0-235 

50,000,000 

100-00 

49-11 

50-89 

2-97 



6-38      • 

21-88 

'    r 

• 

3-9 

1  :  5-5 

7-7 

0-063 



0-252 

133,000,000 

Microscopical  Examination. — Usual  sewage  debris,  with 
large  numbers  of  small  worms,  monadina  and  other 
infusoria,  anguillulac,  bacteria,  both  free  and  in  the 
ZOOglcea  conditions. 

The  following  results  are  by  Dr.  Gilbert  J.  Fowler,  as 
given  in  the  same  paper: — 


i  and  weathered  deposit  from  Ihi  experimental  slate  beds  at  Devizes-  Collected  July  6th,  1906. 


i  Dweatbered                  Weathered                  (Jnweathered 

1    nun.                               1    mm.                               .J    mm. 

Weathered 

1  mm. 

•    Hki  deg.    . 

Per  cent. 
29-10 

2" 

Pel  cent. 
15-0 

17-11 

Per  cent. 
67-0 
80-05 
80-19 

Per  cent, 
to- 1 

24-21 

28-96 

J!I-J| 

Hi:: 
11:; 

17-00 
2-17 

30-07 
4-26 

1-22 

24-07 

2-:i7 
2-62 

1-08 

2-60 
L-99 

.17-7 
11 

1  :  8*6 

1-21 

8-81 
62-7 

7-1 

:,-h 
1   :  9-0 

2-44 

■    . . 

51-7 

6-7 

1   :  7-7 

L-88 
60-2 

■ 

6-1 

1-5 

1   :   l::-o 
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Description. 


Sample  scraped  from  middle  layer  of  deposit 
on  slates.     Devizes,  November  21st,  1900 


Sample  scraped  from  bottom  layer  of  deposit 
next  slates.     Devizes,  November  21st,  1906 


Sample  taken  from  drying  beds  thoroughly 
weathered.   Devizes,  November  21st,  1906 


Loss  on 
ignition. 


Ether  extract. 


54-52 


43-65 


37-09 


On  dry 
material. 


6-00 


On  loss  on 
ignition. 


2-16 


<KMatii.ii  teat 


11-0  1  gram  dry  material 

N 
=  24-6  c.c.  —  oxalic 

10 
=  108-4  mgms.  in., 
=  19K-4  mgms.  CO;  on  organic  matter 

-0-0  1   grain  dry  materia! 

-\ 
=   7-7     c.c. oxalic 

10 
=  33-8  mgms.  (.'()., 
=   77-4  mgms.  COj    on    organic    matter 

5-8  1  gram  dry  material 

=  N 

=  0-1  c.c.  ■ —  oxalic 

10 
=   0-044  ingni.  CO.. 
=   1-14  mgms.  CO  o  on  organic  matter 


Discussion. 

Mr.  Tyndale  said  he  was  satisfied  that  the  process  was 
an  aerobic  one.  His  experience  was  that  when  the  mud 
had  been  formed  on  the  plates  the  capacity  was  not  80  per 
cent,  but  about  66  per  cent.  The  slate  beds  at  the 
Curragh  Camp  had  now  been  in  use  four  years,  and 
although  the  amount  of  sewage  coming  from  the  camp 
had  very  largely  increased,  they  had  entirely  met  the 
increase  of  volume  and  there  was  room  for  more  ;  so  much 
so,  that  the  secondary  beds  would  have  to  be  multiplied 
to  meet  that  extra  volume  with  which  the  slate  beds 
were  dealing.  Id  one  of  the  beds  which  had  been  put  up 
four  years,  he  had  found  about  an  inch  of  muddy  film  at 
the  bottom.  To  his  mind,  for  the  preparation  of  effluent 
for  land,  nothing  could  be  more  satisfactory  than  treatment 
by  a  slate  bed.  Choking  had  only  occurred  in  two  cases, 
in  dealing  with  barrack  sewage  some  sludging-up  of  the 
bottom  having  taken  place.  They  had,  he  believed,  got 
over  the  difficulty  by  screening.  The  oldest  bed  he  had  seen 
was  of  seven  years'  duration,  and  he  had  not  noticed  any 
subsidence  of  the  surface  owing  to  breakage  occurring  in 
the  beds.  The  humus,  as  it  had  been  called,  was  so 
distinct  from  the  sludge  from  septic  tanks  that  some  mis- 
conception originally  had  occurred  as  to  the  necessity  for 
dealing  with  it  as  it  came  away  from  the  slate  beds. 
In  some  places  it  was  found  that  the  top  layers  of  the 
contact  beds  were  congested  with  the  humus.  To 
get  over  that  difficulty,  at  one  installation,  they  had 
constructed  three  shallow  beds  of  fine  ash,  which  were 
worked  in  series  and  alternated  daily,  and  from  those, 
humus  was  daily  taken  away.  It  was  deposited  in  a  heap 
close  to  the  beds,  and  there  it  aerated  and  dried,  and 
within  the  space  of  a  week  or  two,  without  any  offence 
having  occurred  during  the  whole  while,  it  had  become 
practically  garden  earth.  There  was  no  doubt  that  t  he 
aerobic  action  went  on  in  breaking  down  and  purification 
during  the  stacking. 

Dr.  J.  A.  Voelcker  said  he  could  speak  with  some 
personal  experience  of  what  went  on  at  Devizes.  In  his 
opinion,  injustice  had  been  done  to  Mr.  Dibdin  in  the 
Report  of  the  Royal  Commission  by  describing  his  tank 
as  being  similar  to  a  septic  tank.  It  was  nothing  of  t  he 
sort.  At  Devizes  and  elsewhere.  .Mr.  Dibdin  had  done 
that  which  was  not  an  easy  thing,  he  had  satisfied  his 
clients  <  At  Devizes,  more  particularly,  one  of  the  most 
difficult  materials — dairy  refuse — had  to  be  dealt  with. 
He  was  indeed  surprised  to  see  the  great  readiness  with 
which  the  refuse  from  milk  factories  and  slaughter-houses 
was  dealt  with  by  the  process.  There  was  an  entire 
absence  of  nuisance.  Jt  seemed  to  him  that  the  gnat 
advantage  of  the  process  was  that  the  activity  of  purifica- 
tion was  spread  over  an  enormous  area  and  went  on  at  a 
number  of  different  centres.  There  was  life  of  all  kinds 
present,  each  one  doing  its  own  particular  work  and  all 
tending  to  the  same  satisfactory  end. 


Mr.  J.  W  Barr  said  that  he  had  tried  the  slate  bed 
humus  with  several  plants,  some  of  which  were  of  a  very 
delicate  kind.  Its  effects,  so  far  as  could  be  judged,  wen- 
beneficial  rather  than  otherwise.  It  certainly  did  no  harm 
in  any  case,  but  he  thought  the  use  of  the  humus  was 
rather  to  improve  the  physical  character  of  the  soil  than 
as  a  fertiliser.  He  thought  that  it  would  be  found  desirable 
to  allow  the  humus  to  dry  somewhat  rather  than  to  apply 
it  in  its  original  moist  condition. 

Mr.  H.  Percy  Boulnois  said  he  was  surprised  to  see  t li- 
very small  amount  of  humus  which  the  author  said  he  got 
from  the  slate  beds  at  High  Wycombe,  because  he  (the 
speaker)  had  been  accustomed  to  hear  of  21  to  60  tons  of 
sludge  from  a  million  gallons.  At  Manchester.  Salford,  and 
Chorley.  the  amount  of  sludge  was  far  in  excess  of  that 
Mr.  Dibdin  had  got  with  slate  beds.  Did  not  Mr.  Dibdin 
think  some  sort  of  sedimentation  tank  in  front  of  bis 
slate  beds  would  be  an  advantage  either  to  equalise  the 
sewage  and  also  the  temperature  to  some  extent,  or  to 
equalise  its  character  as  it  came  down  hour  by  hour  I 

Mr.  MARTIN  said  he  had  seen  the  Trowbridge  installa- 
tion, and  believed  that  the  Local  Authority,  in  consequi  nee 
of  Mr.  Dibdin's  representations,  had  put  in  a  direct    \>\- 
pass  channel,  to  do  away  with  the  condition  to  which  Mr. 
Dibdin  objected,  namely,  the  detention  of  the  sewage  in 
the  septic  tank.      He  did  not  think  that  Mr.     Dibdin  Dad 
represented   the  officers  of  the   Royal  Commission   quite 
fairly.       As  he  had  read  their  Report,  they  did  not   refer 
to   the   modus  operandi  of   the   -late    lied    treatment,    bat 
to  its   results;    they  said   merely.    "The  effluent    from  a 
slate  bed  is.  for  practical  purposes,  indistinguishable  from 
a  tank  effluent.      It  contains  about   the  .same  amount   of 
suspended    matter,    and    requires    subsequent    treatment, 
similar  to  that  which  would  he  necessary  for  a  tank  effluent 
from  the  same  sewage."    The  annual  cost  ■■!  dealing  with 
sludge   took   no  account    of   the  amount    of   -olid    mat) 
which  was  deposited  in  the  interstices  of  the  beds,  and  be 
was  informed  that  at    Devizes  the  tine  beds  had  si 
up  to  a  very  serious  extent.     In  the  author's  comparative 
estimate  there  appeared  an  item  I"  '   annum  lot 

cartage  of  the  Bludge  from  tin-  septic  tank  ;   if  thai  neayj 
expenditure  wen-  to  be  incurred  Bimpl]  "'  <"  '''- 

posal  one  would  say  that  it  would  be  ricccssarj  only  in 
those  cases  where  no  land  was  available  at  ti 
works.     In  referring  to  the  difference  beU  humus 

from  slate  beds  and  that   obtained  by  othe.    pi 
seemed  to  him  that  the  author  was  conii 
result  from  a  slate  bed  with  the  worst  result from  a  *cp  . 
tank.     A  uumbe.   ol  observers  of  world-wide  r,-,,.i 
had  testified  to  the  inodorous  and  inoffensive 
,,,  the  digested  residuum  from  a  septic  «*«• 

Mr.   Dibdin's  desideratum  k»  ""  '« 

Bhould  be  worked  on  aerobic  lines;   that  then -.,....     - 

asufheien.  period  of  submersion  to  allow  th Id. 

deposited  onthe  layers  of  slate,  and 

natelv.owine  to  the  condition,  under  which      ■  rrtvai 
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the  outfall,  it  wu  impossible  to  secure  those  conditions 
o\ i-r  tin-  whole  twenty-four  hoars.  A  bed  filled  according 
to  the  rate  of  flow  at  nighl  very  slowly  and  in  the  day- 
time more  quickly.     If  was  kept   full  the  proper  time, 

ami  then  hail  to  be  emptied.     In  many  oases  the  beds  had 

emptied  very  .-lowly,  with  the  object  of  getting  the 

effluent  isaiole  from  suspended  matter,  with 

the  result  that  the  lower  layer-  of  the  beds  were  charged 

with  liquid  for  many  hour.-.  Consequently  the  condition 
in  the  bottom  of  the  bed  was  very  different  from  that 
aimed  at  by  Mr.  Dibdin,  with  a  corresponding  difference 
in  the  character  of  tin-  residuum.  The  humus  which  he 
braining  beds  at  Devizes  was  indis- 
guishable  from  that  obtained  by  a  thorough  digestion 
in  a  •  ;k.     Sludge  digestion  was  do  doubt  important, 

but    it  alary    to   the   condition   of   the   effluent, 

and  he  would  be  -.dad  of  some  figures   as    regards   the 
titity  of  suspended   matter  in  the  effluent  of  a   bed 
worked   in  the  ordinary   way.      He  thought   the  heart   of 
the  .1   question    was   the   avoidance   of   nuisance. 

:  they  had  the  testimony  of  the  Royal  Commission. 
and  of  a  number  leers  and  others  that  the  slat,-  bed 

was  a  very  valuable  means  of  avoiding  nuisance  in  dealing 
with    an    offensive  They    must     not.    however. 

expect  too  much  from  it.  because  oi  the  slow  How  of  sewage 
the  works,  particularly  at  night.  Even  at  Devizes, 
for  instance,  he  found  that  the  effluent  from  the  slate 
la  which  had  come  down  during  the  night  and  was 
passing  off  during  the  morning,  after  being  many  hours 
in  the  bed,  had  a  distinctly  offensive  smell  indistinguish- 
able from  that  of  the  effluent  from  a  septic  tank. 

Mr.  A.  EL  Dtw  vr  -aid  that  from  the  standpoint  of  the 
Local  Authority  the  question  was  that  of  cost.     A   very 

inversion  of  the  Bewage  into 
'.orous  humus  had   been  given  them,   but   Mr.    Dibdin 
had  not  bold  them  of  the  cost  afterwards  of  converting 
the  effluent  into  one  which  was  fit  to  be  discharged  into 
:  more  particularly  into  rivers.     That  was 
a  matt'-r  of  mi  mportance  to  all  in  inland  towns, 
point  was,  how  did  Mr.  Dibdin'e  process  compare 
with  -prinklers  over  bed-  of  gravel  or  coke,  and  what  was 
the  beds,  of  the  same  depth,  as  com- 
pared with  th prinkler  bed-  from  which,  of  course,  the 

effluent  wan  clean  enough  to  be  passed  off  into  tidal  waters 

ven  ri\' 

Dr.  8.  1;  f  the  different  sections 

of  material  did  i  rant  Mr.  Dibdin  in  drawing 

as    to   any    difference     between    them. 

tie  about   the  deposit  which  proved  the 

i  taking  plane,  was  the  oonstanl 

'•w  in   the  deposits   of  riderahle  quantity  of 

fat.      It  seemed   to  him  that    Mr.    Dibdin   had   removed   a 

portion  of  the  lid-  in  the  slate  bed,  but  thai  a 

gre.v  f  thern  I  and  remain  either  in 

'eh  pit  or  be  in  th«-  filters  or  on  tin-  land. 

N >  ■'  bad    been    pat    forward    to  show 

what  «ort  of  effl  obtained.      Mr.   Dibdin  had  said 

that  under  <ertain  condition/  it  might  be  discharged  into 

but  it  r  .  fflaent  that  required 

further  purification  in  the  two  vital  characteristics,  viz.. 

.-»  rem-.-.  1 1  ..f .,  good  deal  "f  th<  remaindei  of  the  tuspended 

■ 
Mr.  I.    \.   Drama  laid  be  b  the  by-pass  men- 

wbii  ii   was  at    Trowbridge. 
■e*  ,r,k  to  two  out  of  the 

to  only  two  of  the 

larrj  ■•■   h.id    h  lirect 

•  ''iaii  tie  all  the  slate  beds  after  the 

that  the  benefit  did  not 

>w  filling  of  ilate  beds  at 

nijfht   ai  under  which 

'  ome 
in  r:  .  ,|  divert- 

•      of 

in'  bed  filled 
at 

awn   off   m   quit  ible, 

out 
III 

m"  'iftl/e 


beds  were  provided,  the  effluent  was  discharged 
a-  quickly  as  possible,  provided  that  the  undigested 
sewage  was  not  brought  out.  The  time  that  would 
take,  varied  with  the  size  of  the  bed  and  the  depth,  but 
might  be  about  an  hour  for  a  three-foot  depth  of  water. 

Experiments  had  been  made  by  using  a  floating  arm  outlet 
in  drawing  the  water  from  the  bed.  There  was  a  huge 
field  yet  for  experimental  work   as  to   the   best    means 

of  emptying  the  slate  bed.  It  might  be  feasible  some- 
times to  empty  the  beds  from  several  points;  but  ho 
thought  it  would  always  be  found  advisable  to  do  it.  from 
the  bottom  of  the  bed.  although  the  rate  might  be  regu- 
lated  by  a    Moating  arm. 

Mr.  II.  ('.  H.  Shenton  wrote  as  follows  :— The  slate  bed 
and  the  coarse  contact  bed  are  identical  in  working,  and 
the  results  are  similar  when  the  coarse  bed  is  formed  of 
such  a  material  and  drained  in  such  a  manner  that  it  can 
discharge  its  humus.  In  a  paper  1  read  before  the  Society 
of  Engineers  13  years  ago,  the  following  statements  were 
made  : — "  Possibly  a  very  coarse  bed  of  durable  material, 
very  well  drained,  would  produce  the  result  of  a  more  or 
less  sludgy  effluent,  from  the  first  bed.  The  object  is  that  the 
first  beds  should  not  sludge  up.  What  is  needed  to  perfect 
the  bacteria  bed  system  is  some  way  of  preventing  the 
sludging  up  of  the  first  beds.  Were  it  not  for  the  sludging 
up  of  the  first  beds,  the  tank  treatment  would  be  unneces- 
sary. It"  (sludge)  "can  be  more  easily  removed  from 
among  the  very  coarse  material  than  from  among  the  very 
fine,  with  which  it  will  form  one  mass."  From  that  time 
to  the  present  I  have  had  considerable  experience  with 
coarse  contact  beds,  dealing  sometimes  with  crude  sewage 
and  sometimes  with  sewage  which  has  passed  through 
a  tank,  and  I  am  ready  to  endorse  to  the  fullest 
degree  Mr.  Dibdin's  contention  as  to  the  merits  of  slate 
beds.  I  have  found  that  where  even  a  bed  of  clinker  is 
provided  with  a  false  bottom,  and  with  special  draining 
channels  for  the  full  depth  of  the  bed,  that  a  result  is 
obtained  comparable  to  that  from  the  slate  bed,  but  the 
construction  of  such  beds  is  more  expensive  than  that  of 
slate  beds,  which  are  certainly  superior,  but  even  clinker 
beds  constructed  in  this  way  are  capable  of  discharging 
their  humus  and  do  not  become  clogged,  provided  that 
they  have  proper  emptying  arrangements.  They  will  at 
certain  times  discharge  their  humus  in  large  quantities, 
and  this  can  be  intercepted,  and  as  Mr.  Dibdin  has  demon- 
-1  rated,  it  has  a  considerable  manurial  value.  Another 
statement  made  in  a  paper  I  read  in  the  year  1904  was  as 
follows  :  -  "  It  would  be  a  good  thing  to  make  provision 
for  washing  out  the  first  contact  beds  to  some  extent 
occasionally,  eg.,  by  opening  a  large  valve  when  the  bed 
is  full,  so  as  to  create  a  good  rush  out.  The  humus  washed 
out  might  be  caught  in  channels  on  the  second  beds,  or 
it  would  probably  remain  on  the  surface,  where  it  could  be 
'leaned  off,  or  it  might  be  well  to  have  a  settling  pool  or 
channel  to  catch  it  between  the  first  and  second  beds." 
I  have  constructed  contact  beds  in  a  great  many  places 
upon  the  principles  advocated  by  Mr.  Dibdin,  and  where 
his  teachings  have  been  properly  carried  out,  the"  result 
has  always  been  successful.  The  first  beds,  whether  of 
late  or  con  tructed  on  the  slate  bed  principle,  have 
unloaded  their  humus  and  have  not  required  to  bo  cleaned 

out.  Further,  the  humus  has  been  of  an  absolutely  un- 
objectionable nature,  and  above  all.  the  clients  have  been 
well  I    with    the    results.      The    same    results    ha\  e 

not  attended  the  construction  of  settling  tanks,  the 
effluent    from    which   is  apt  to   become  foul  from    various 

causes  and  the  sludge  from  which  is  objectionable  in 
quality. 

Mi.  Dii-.mn.  in  reply,  said  that  Mr.  Boulnois  was  correct 
in  ti  tion  that  slate  -  were  first  proposed  to  be  ut-cd 

at  I  in  connection  with  the  old  style  of  contact 

beds.    As  to  the  -mall  amount  of  humus,  be  expressly 

stated   in   the   paper  that    those   wire  the  results  obtained 

by    Mr.    Rushbrooke,    the    Borough    Engineer   of    High 

Wycombe,  who  had  made  very  oareful  experiments  foi- 
ls   months.      They    had    been    working    at    Devizes    now 

for  about  7  or  h    ■  nd  he  was  informed  that  with  the 

eption  of  a  few  barrow  loads  that   were  taken  awaj 

■  cucumbers,  none  of  the  humua  had  been 

I  from  tho  e  works.     Before  that,  they  had  -tacks 

of  pressed  i  lining  and  causing  ■  nuisance,     Now 


Vol.  XXXII.,  No.  2.]      HALL  AND  HARVEY— GLYCERYL  ACETATE  IN  ESSENTIAL  OILS. 


61 


only   the   black    mould   was   to    be   found.     The   Royal 
Commission  had  said  that  it  was  very  difficult  to  ascer- 
tain  the   amount,    but   they   made   some   measurements 
and  concluded  that  only  about  1  per  cent,  was  destroyed. 
If  he  had  claimed  to  have  reduced  ordinary  suspended 
matter   in   sewage   to   the   inoffensive   condition    he    had 
shown  them  with  a  loss  of  only  1  per  cent.,  he  would  have 
had  to  meet  some  very  severe  criticisms.      By  retaining 
the  fine  humus  in  the  "humus  beds"  before  the  effluent 
went  on  to  the  fine  beds,  the  capacity  and  life  of  the  latter 
was  undoubtedly  increased.     Mr.  Martin  had  mentioned 
the  by-pass  at  Trowbridge.     He  was  informed  that  they 
let  the  sewage  run  through  the  slate  beds,  the  outlet  and 
inlet  being  open  at  the  same  time.      As  to  not  treating 
the  Royal   Commission   fairly,    he    had    merely   quoted 
what  they  had  said.     His  only  observation  was  in  a  few 
lines,    viz.  :     Reference   to   the   High   Wycombe    results. 
"  The   annual   expenditure   at   Devizes   might   be   taken 
into  account."     He  thought  that  was  fair.     A  saving  of 
£500  a  year  on  a  total  of  £700  ought  to  be  taken  into 
account.     Then   he   had   said,    ' ;  The   figures   as    to   the 
quantity  of  sludge  before  the  installation  was  at  work, 
namely,  some  680  tons  of  pressed  sludge  per  annum." 
The}'  did  not  now  get  680  tons  of  pressed  sludge  per  annum. 
That  was  all  his  criticism,  beyond  asking  for  an  explanation 
of  an  obvious  contradiction.     Then  as  to  the  fine  beds, 
in  a  paper  which  he  had  read  before  the  West  of  England 
Branch  of  the  Society  of  Medical  Officers  of  Health,  at 
Devizes,  on  March  19th,  1908,  he  had  fully  explained  that 
when  those  beds  were  constructed,  by  an    oversight  the 
contractor  put  in  a  lot  of  very  fine  ashes  such  as  ought 
to  have  been,  according  to  the  specification,  sifted  out 
and  rejected.     The  clinker,  obtained  from  the  adjoining 
iron  works  at  Wcstbury,  contained  a  considerable  quantity 
of  iron,  so  that  it  rusted  and  made  an  iron  cement,  which 
was  dug  out  in  solid  masses.     When  it  was  taken  out, 
the  capacity  of  the  beds  was  increased,  and  he  was  informed 
by  the  Borough  Surveyor  that  the}'  were  perfectly  satis- 
fied, and  had  given  no  more  trouble.     As  to  the  difference 
between  digging  the  humus  in  land  at  a  distance  and  at 
the  works,  his  point  was  that  it  was  not  necessary  to 
dig  it  in.     For  7  or  8  years  at  Devizes,  he  did  not  think 
they  had  put  a  spade  in  the  ground  to  get  rid  of  it.     He 
had  stated,  from  the  time  of  the  first  experiments  which 
had  been  made  at  Barking,  on  a  one  acre  bed,  worked 
jointly  by  himself  and  the  engineers  for  years,  that  within 
reason,  the  faster  the  bed  could  be  emptied  the  better 
would  be  the  result.     That  principle  applied  to  every  class 
of  contact  bed.     They  did  not  want  the  lower  layers  to 
be  under  water  longer  than  could  be  helped.     The  bottom 
bed  wanted  the  maximum  aeration  to  prevent  the  anaerobic 
action,  and  on  that  point  he  had  just  made  an  improvement. 
He  had  increased  the  size  of  the  air  trap  by  putting  a 
ring  round  the  slate.     It  reduced  the  capacity  of  the  bed 
somewhat,  but  only  to  a  very  small  extent,  and  it  increased 
the  period  of  aeration.     With  regard  to  the  figures  as  to 
the    suspended    matter,    he    referred    Mr.    Martin    to    his 
previous  papers.     As  to  the  difference  in  the  number  of 
bacteria    in    different  layers,  they  might  make  different 
experiments,  and    get   different  results  according  to  the 
difference  in  the  sewage  and  the  number  of  fillings  and  so 
on.      Those  particulars  were  given  mainly  to  show  what 
an  enormous   development    of    microbic    life  had  taken 
place  in  those  beds,  and  whether  it  was  only   half  an 
inch   skimmed  off  the  top  or  a  portion  from  the  middle  or 
a  portion  from  underneath,  he  thought  he  had  got  real!} 
remarkably  good  results.    He  had  pointed  out  the  necessity 
for  secondary  treatment  of  slate   bed  effluents  again  and 
again;  these  were  not  to  be  considered  as  final  effluents. 
and  must  be  subjected  to  a  further  treatment  under  normal 
conditions.      Under  exceptional  conditions  of  suitable  land 
or  tidal  water,  it  might  not  be  essential. 

Dr.  Rideal  had  mentioned  fat.  Fat  did  disappear, 
and  in  the  paper  which  he  had  read  before  the  Society 
of  Public  Analysts  in  1907,  they  would  see  the  same  results, 
particularly  those  given  in  connection  with  the  paper  by 
Dr.  Uilbert  Fowler,  in  which  the  reduction  of  the  fat 
was  distinctly  shown.  That  was  also  very  definitely 
demonstrated  in  a  series  of  experiments  submitted 
to  the  Association  of  Managers  of  Sewage  Disposal 
Works  in   March,  1911. 


Meeting  held  at   Burlington  Howie  on   Monday, 
January  (ilh,  1913. 


DR.    W.    R.    E.    HODGKINSON    IN    THE    CHAIR. 


THE    ESTIMATION   OF   GLYCERYL   ACETATE    IN- 
ESSENTIAL OILS. 

BY  S.  GODFREY  HALL  AND  A.  J.  HARVEY. 

In  the  October  issue  of  the  "  Perfumery  and  Essentia] 

Oil  Record"  there  appears  an  article  by  ML  8.  Salaman 
and  W.  M.  Seaber  (see  this  J..  1912,  1052)  in  which  the 
authors  point  out  the  necessity  of  a  sensitive  method  for 
the  detection  and  estimation  of  glyceryl  acetate,  and 
examine  at  some  length  the  merits  of  two  different  methods. 
The  first  depends  roughly  upon  the  assumption  that  the 
glyceryl  acetate,  or  at  least  such  proportion  of  it  as  remains 
behind  in  the  non-volatile  residue  when  the  oil  is  heated 
on  the  water  bath,  raises  the  saponification  value  above 
that  of  a  normal  oil.  The  second  method  was  devised  by 
Messrs.  Schimmel  &  Co..  of  Leipzig,  and  is  described  in 
detail  in  the  issue  dated  April.  1911,  of  their  report.  It 
depends  upon  the  solubility  of  glyceryl  acetate  in  5  per 
cent,  alcohol  and  its  consequent  elimination  from  the  oil 
on  washing. 

The  conclusion  that  Messrs.  Salaman  and  Seaber  come 
to  is  that  the  first  method  is  unreliable,  but  that  Schimmel'a 
could  reasonably  detect  2  per  cent,  glyceryl  acetate.  At 
about  the  time  of  the  publication  of  the  above  paper, 
it  became  necessary  for  us  to  determine  the  nature  of  the 
esters  in  some  samples  of  bergamot  and  lavender  oils  ; 
it  appeared  to  as,  however,  that  a  more  convenient  and 
perhaps  more  reliable  method  even  than  Schimnu Ts  might 
be  found  ;  and  after  some  preliminary  investigations  we 
determined  upon  the  following,  which  roughly  is  dependent 
upon  the  separation  and  estimation  of  the  glycerol  as  such. 

A  quantity,  if  possible,  not  less  than  10  grms..  of  the  oil 
to  be  examined  is  mixed  with  about  50  c.c.  of  0-830  alcohol 
and  saponified  with  N/2  alcoholic  potash:  it  is  then 
digested  on  the  water  bath  for  one  hour  ;  the  solution  i- 
now  neutralised  by  means  of  N/2  hydrochloric  acid  and 
evaporated  to  dryness  on  the  water  bath  in  order  to  remove 
the  alcohol;  about  20  c.c.  of  water  are  added,  and  the 
oily  portion  extracted  by  methylated  ether,  the  water 
solution  being  run  into  a  6-oz.  round  bottomed  flask  : 
the  ether  extract  is  again  washed  with  a  further  quantity 
of  about  10  c.c.  of  water,  which  is  then  added  to  thai  air.  ady 
in  the  flask  and  the  whole  evaporated  to  a  syrupy  eon- 
dition.  This  residue  now  contains  the  glycerol  originally 
present  as  glvcervl  acetate,  which  is  estimated  in  the  usual 
way  by  the  triacetin  method,  as  follow-  :— To  this  residue 
3  grms.  of  fused  sodium  acetate  is  added  together  with 
8  c.c.  of  acetic  anhvdride  and  the  whole  refluxed  for  one 
hour  at  a  gentle  heat,  then  cooled  and  50  CC.  of  boiled, 
distilled  water  added.  The  contents  of  the  flask  are  now 
raised  to  a  temperature  of  80°  ('.,  again  cooled,  filtered  and 
washed  into  a  30  oz.  Mask.  A  few  drops  of  phenol- 
phthalein  are  added  and  a  sufficiency  of  caustic  soda 
solution  of  about  normal  strength,  to  jusl  neutrabxe  the 
excess  acetic  acid,  care  being  taken  to  insure  thorough 
mixing.  A  known  excess  of  .V  2  sodium  hydroxide  u  now 
added'  and  the  whole  gently  boiled  under  a  plain  tube 
reflux  for  15  minute-,  then  cooled  and ^titrated  With  A  - 
hydrochloric  acid.  The  consumption  of  -odium  hydroxide 
measures  the  quantity  of  glycerol  proent  and  consequent  Ij 
the  glvcervl  acetate  using  the  following  fact 
NaO¥(semi-normal)      0-01535  gycerol    0-03   I  ■ 

acetate      It  i-  advisable  always  to  do  a 
onlythe  acetic  anhydride  an/sodium  acet  I  boiled 
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THE  DETERMINATION  OF  MOISTURE. 

BY    O.    BT.    HI  \NTI.Y    AM)    J.    II.    COSTS. 
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oont  ain  volat  ile  const  it  ucnts  other  than  water  or  are  liable 
to  absorb  oxygen  from  the  air  cannot  be  dealt  with  by 
simply  taking  the  loss  of  weight,  and  no  one.  for  instance, 
would  attempt  to  determine  water  in  a  crude  fuel  oil  by 
mere  loss  of  weight.  Many  substances,  however,  which 
absorb  appreciable  amounts  of  oxygen  at  or  near  100°  C, 
and  which  do  not  lose  all  their  moisture  at  this  tempera- 
ture, are  still  commonly  examined  by  the  mere  indirect 
method. 

The  nut  hods  used  for  the  determination  of  water  may 
be  classified  as  direct  and  indirect,  with  an  intermediate 
class  in  which,  although  the  water  contained  in  a  substance 
is  not  directly  weighed  or  measured  as  such,  a  gas  such  as 
.  lene,  hydrogen  or  methane,  evolved  by  the  inter- 
action of  water  and  an  added  substance  in  amount  directly 
proportional  to  the  quantity  of  water  present,  is  measured. 
We  briefly  mention  some  of  these  various  methods. 

A.     Direct  Methods. 

I.  Water  driven  off  by  ignition,  condensed  in  part  of 
ignition  tube  and  weighed  directly.     (Penfield). 

II.  Substance  heated  in  a  current  of  dry  gas,  or  in  a 
vacuum,  water  vapour  collected  in  calcium  chloride  or 
sulphuric  acid  and  weighed. 

III.  Substance  mixed  with  an  excess  of  a  volatile  non- 
miscible  liquid  such  as  xylene,  distilled,  and  the  water 
measured  under  the  hydrocarbon  layer,  with  or  without 
corrections  for  the  mutual  solubilities  of  the  water  and 
liquid  used  for  its  removal. 

IV.  The  material  directly  heated  to  130°  0.  by  a  vapour 
jacket  (high  pressure  steam),  the  steam  given  off  eon- 
densed  and  measured. 

B.     Gasotnetric  Methods. 

V.  The  substance  is  mixed  with  calcium  carbide. 
acetylene   measured. 

VI.  The  substance  is  mixed  with  magnesium  methyl 
halide  in  presence  of  a  statable  dry  solvent.  Methane 
measured. 

VII.  The  substance  is  treated  with  sodium.  Hydrogen 
mi  asured. 

C.     Indirect  Methods. 

VIII.  Determination  of  the  loss  of  weight  by  heating 
to  a  definite  or  indefinite  temperature.     The  usual  method. 

IX.  Prolonged  exposure  in  a  vacuum  in  presence  of 
strong  sulphuric  acid,  either  at  ordinary  or  at  higher 
i  emperal  are. 

By  one  or  other  of  these  methods  most  of  the  water 
del  ei  minal  ions  required  in  practice  can  be  carried  out  with 
fair  accuracy,  but  there  are  a  few  outstanding  cases  to 
which  no  one  of  these  is  applicable,  for  example,  the  water 
present    in  hydrated   silicates  in  coal. 

I.  Penfield's  elegant  method  (suggested  in  its  original 
form  by  Brush)  is  specially  designed  for  the  analysis  of 
rocks.  It  (rives  accurate  results  in  presence  of  carbonates 
or  where  ferrous  salts  are  present  in  the  rock,  but  can 
obviously  not  be  applied  if  the  substance  to  be  dried  is 

oic. 

II.  Driving  off  the  water  in  a  stream  of  gas  and  catching 
and  weighing  the  water  evolved  in  a  calcium  chloride  or 
sulphuric   add   tube,   subject   to  certain   conditions,   is  an 

and    widely   applicable    method.      II    the    volume 

.    i    large  the  amount  of  water  not  absorbed  by  calcium 

chloride    is    quite    appreciable.      Ill    this    respect    sulphuric 

acid  is  preferable,  but  I  be  liquid  is  more  awkward  t  o  handle 
than  a  solid.     If   tie'     tatemenf    of  F.  M.  Q.  Johnson* 

infirmed,  that  alumina  (dried  by  heat,  in  a  stream  of 
dry  a  ii  ;i  i  the  temperature  of  a  smoky  flame)  absorbs  water 
vapoui  ,  OOmpletely  as  sulphuric  acid,  then  alumina  will 
be  an  ideal  substance  for  the  purpose,  aa  it  does  1 1 < 't 
attack  rubber  or  corks,  and  will  not  require  saturating 
with  carbon   dioxide   like  calcium   chloride:     neither  is  it 

*    lour.  Amer.  Cliim.  8oc.,  1912,  911. 
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liable  to  absorb  hydrocarbons  like  sulphuric  acid.  Air 
is  not  a  safe  gas  to  use,  as  with  coal  at  100°  C.  oxidation 
is  marked  and  water  is  one  of  the  products.  This  is 
pointed  out  by  W.  F.  Hillebrand  and  W.  L.  Badger 
remarking  on  the  experiments  of  Archibald  and  Lawrence 
(J.  Ind.  Eng,  Chem.,  4,  258,  1912)  in  a  paper  before  the 
Eighth  International  Congress  of  Applied  Chemistry, 
carbon  dioxide  or  nitrogen,  preferably  the  latter,  must 
therefore  be  used  in  this  method,  and  this  destroys  the 
practical  value  of  the  process.  Subject  to  the  further 
conditions  that  all  the  water  is  proved  to  be  given  off  at 
the  temperature  chosen,  and  that  no  products  capable  of 
being  absorbed  by  the  hygroscopic  reagent  used  are  also 
given  off  at  this  temperature,  this  is  one  of  the  best 
standard  primary  methods,  by  means  of  which  the  every- 
day process  can  be  checked. 

On  this  process  the  reporters  of  the  International 
Committee  say  : — 

"  4b.  The  method  of  drying  at  104°— 107°  in  a  current 
of  gas  free  from  oxygen  (see  below  *)  appears  to  possess 
a  considerable  advantage  over  any  other  process  of  drying 
at  an  elevated  temperature,  in  that  the  necessary  compro- 
mise between  the  desire  to  dry  completely  on  the  one  hand 
and  the  fear  of  oxidation  on  the  other  is  reduced  to  a 
minimum.  It  may  be  said,  at  any  rate,  when  '  fixed  gase  - 
such  as  hydrogen,  nitrogen  or  carbon  dioxide  are  used. 
that  the  only  reasonable  possibility  of  error  is  the  loss  of 
something  other  than  water  due  to  the  elevated  tempera- 
ture adopted.  That  this  is  small,  at  least  for  some  coals, 
has  been  shown  by  Mahler  (Comptes  rendus,  1910,  1521, 2). 
The  use  of  coal  gas  unless  carefully  purified  would  seem 
to  be  very  risky,  as  is  shown  by  the  results  marked  VIII. 
It  is,  perhaps,  not  unreasonable  to  suppose  that  dry  coal 
may  possess  a  certain  power  of  ad-  or  absorbing  some  of 
the  constituents  of  coal  gas.  This  possibility  is  suggested 
by  Dr.  Lessing,  whose  figures  seem  to  confirm  this  view  ; 
Mr.  Hills,  who  uses  a  direct  method,  i.e.,  actually  weighs 
the  water  in  calcium  chloride  tubes,  informs  us  that  since 
the  amount  of  C02  in  coal  gas  has  become  considerable, 
owing  to  the  abandonment  of  purification  with  lime,  he 
has  found  it  necessary  to  take  special  precautions  for  the 
removal  of  this  gas  (CO,),  since  calcium  chloride  usually 
contains  sufficient  free  lime  for  it  to  absorb  C02  readily. 
His  two  results  by  this  positive  method  and  those  of  Drs. 
Constam  and  Pollard,  are  particularly  interesting,  as  they 
show  that  at  least  the  amount  of  water  indicated  is  actually 
given  off  from  the  coal,  since  calcium  chloride,  unlike 
sulphuric  acid,  is  not  an  absorbent  of  defines.  It  is 
worthy  of  note  that  in  four  coals  out  of  six  sent  out,  the 
highest  result  obtained  by  any  method  was  by  this 
method." 

III.  Distillation  with  a  non-miscible  liquid,  such  as 
xylene,  and  measurement  of  the  liquid  water  carried  over 
is  a  very  promising  method,  and  deserves  a  careful  com- 
parative study  against  Nos.  2  or  S.  It  lends  itself  to 
substances  difficult  to  handle  by  the  ordinary  method, 
such  as  oils,  butter,  tar,  and  coal. 

"  Dr.  Constam,"  working  with  the  International  Com- 
mittee, "  [rives  some  results  obtained  by  his  colleague 
Dr.  Schlapfer  with  a  modification,  not  hitherto  published, 
of  a  method  described  by  Marcusson  for  the  estimation  of 
water  in  oils.  fats,  soaps,  and  resins.  40 — 50  grams  of 
coal  (100  grams  of  coal  of  low  water  content)  are  weighed 
into  an  Erlenmeyer  flask  of  500  c.c.  capacity,  200  c.c.  of 
xylene  are  added,  and  150  c.c.  of  this  are  distilled  over. 
the  flask  being  heated  on  a  sand  bath,  into  a  measuring 
cylinder,  the  lower  part  of  which  is  divided  to  1  /20  C.C. 
The  measuring  vessel  is  then  hung  in  a  cylinder  with  warm 
water.  Any  drops  of  water  which  hang  about  the  shoulder 
Of  the  measuring  vessel  are  detached  and  allowed  to  fall 
to  the  narrow  part  by  means  of  a  glass  rod.  After  1  hour 
standing,  the  volume  of  water  distilled  over  with  the 
xylene  and  which  has  separated  under  it.  is  measured,  due 
correction  being  made  for  the  meniscus.  The  results 
obtained  agreed  well  with  those  of  standard  methods. 
The  method  is  ingenious  and.  in  the  opinion  of  the  re- 
porters, has  many  advantages,  and  might  well  he  made 
•In-  subject  of  further  trial  by  other  workers." 

*  This  requirement  should  be  taken  literally.  The  presence 
of  a. small  percentage  of  oxygen  maj  lf>;i<l  to  the  absorption  of  this 


Allen  and  Jacobs  (VIII.  Inter.  Cong.  Applied  Chem, 
1912,    Sec.    Vc.    Original    communication,    10.    17—23. 

This  Journal,  31,  863)  have  used  a  similar  method  for 
the  determination  of  water  in  petroleum  and  its  products. 
They  describe  the  process  as  accurate  to  0-033  grams  of 
water  per   100  c.c.  of  distillate. 

The  process  has  the  drawback  of  requiring  close  attention 
during  the  distillation,  and  hence  is  not  suitable  for 
dealing  with  large  numbers  of  samples  simultaneously, 
and  is  not  free  from  danger  of  lire. 

IV.  Crosfield  (Journal  Franklin  Inst.  1911,  172.  4!t.">; 
has  designed  an  apparatus  called  by  him  the  "moisture 
determinator  "  for  the  direct  estimation  of  water  in  coal. 
It  consists  of  a  jacketed  tube  provided  with  a  screw  plug 
at  each  end.  Steam  at  230°  F.  is  passed  through  the 
jacket,  and  the  water  from  1  lb.  of  coal  is  condensed  with 
suitable  precautions.  (This  Journal.  30.  1911,  1366). 
It  has  the  advantage  of  requiring  a  large  sample,  of  giving 
a  direct  rapid  reading  and  requiring  only  a  rough  balance, 
since  an  error  of  2  grams  in  a  kilogram  would  only  alter 
say  10  per  cent,  of  water  to  1005  per  cent.  It  does  not 
require  skilled  handling  and  Lb  eminently  suitable  for  use 
in  a  power  station,  where  results  are  required  in  the 
shortest  possible  time.  It  has  the  disadvantage,  from  a 
laboratory  point  of  view,  of  requiring  high  pressure  steam, 
but  if  the  accuracy  claimed  by  the  author  is  confirmed, 
it  should  take  its  place  as  a  standard  method  for  coal. 

A  somewhat  similar  method  has  been  used  by  Allen 
and  Jacobs  (loc.  cit.)  for  the  determination  of  water  in 
petroleum  and  its  products.  200  grams  of  the  oil  are 
distilled  in  the  ordinary  way.  and  the  water  in  the  fractions 
between  100°  and  150°  is  separated  and  weighed.  The 
method  is  exact  to  within  0-03  per  cent.  It  is  difficult 
to  see  how  water  is  prevented  from  coming  over  below 
100°.  Probably  the  authors  collect  all  below  150"  and 
from  this  separate  the  water. 

V.,  VI.,  and  VII.  Three  gasometrie  methods  have  been 
proposed,  based  on  the  evolution  of  acetylene  from  calcium 
carbide,  of  hydrogen  by  means  of  sodium,  and  on  the 
production  of  methane  from  magnesium  methyl  halidc. 
The  latter  reaction  is  quantitative,  but  the  time  and  skill 
required  for  the  preparation  of  the  reagent  and  solvent 
and  also  the  fact  that  all  hydroxy]  groups  and  many  other 
organic  groups  react  rule  this  out  as  a  working  laboratory 
method.  The  use  of  calcium  carbide  was  first  suggested 
by  Dupre.  (For  other  references  cf.  F.  H.  Campbell, 
(paper  read  to-night)).  Cordite,  wool,  butter.  CO 
coffee  and  coal  are  substances  to  which  this  method  baa 
been  applied.     The  reaction  assumed  here  is 

CaC2  +  H,0  =  C,H..  +  CaO. 

When  tested  with  known  amounts  of  water,  however, 
t  here  is  always  a  deficiency  i  >f  a  bout  <i  per  cent .  <  .f  act  ylene, 
and  this  necessitates  working  empirically.  Possibly  some 
calcium  hydroxide  is  formed  from  the  oxide  as  a  second 
reaction  'The  use  of  this  method  will  probably  remain 
restricted  to  substances  to  which  the  ordinary  method- 
inapplicable. 

Treatment  with  sodium  has  been  used,  as  well 
ment  with  calcium  carbide,  by  Allen  and  Jacobs  (fee.  <./.) 
for  the  determination  of  water  in  petroleum  and  |1 
ducts      They  describe  the  method  as  very  accural 
hydrogen  is  insoluble  in  oil.     2  gram-  of  finely  out  sodium, 

are  used  for   I   gram  of  water  supposed  to  1m-  pr.--.nt.  and 
the   apparatus   used    for  the  evolution    and     n  ■  "' 

of  the  hydrogen  evolved  by  the  infract  j-n  of  the  ■odllUB 
and  water  is  similar  to  that  for  the  carbide  method. 
The  method,  although  clearly  of  rather  In 

limit 


lion,  a, .pears  to  be  sound   within  those  limits. 
of  rubber  £ints  or  stoppers  ahouMl 

may    be  in   (he  apparatus  -mce   l.yd,  -   »"** 

diffuses  very  readily.  ,       ,,1 

VIII.  This  is. he  method  in  nnera    use  and 

,0   remain   so.     Tie-   error-   .0   which   it  1.   hjMr 

careful  consideration,  and  H   is  l"';l''~  '  /"  ''V' " 
icetothem.     Conect result,  wdl  be  obtamedif-- 
l    Thetemperatur.  ol  theovenand  penod  of  diylx  " 

sufficient  to  drive  off  all  the  mm* 
2.   No  moistup  irbed  bet 

::    \o  volatile  substance  other  than 

evolved. 
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t    N       Delation  t.ike^  place, 

.">.  \        •  rptian  of  carbon  dioxide  takes  place. 

\  interna]  ohemiftal  change  is  induced  which  may 
lead  to  tlu'  formation  of  water  in  the  substance  to  be  dried 
by  it  to  the  chosen  temperature.     This  error  is 

-.  Itlum  considerable  at    1<h>   (  . 

1.  The  ordin  i  r  oven,  with  water  at  the  bottom, 

and  steam  on  three  sides  dots  nol  give  a  uniform  inside 
temperature  of  HK»  C.  The  copper  door  exerts  a  oooling 
effect,  as  i-  shown  by  the  following  figures: — 

.■ersture  oi  the  boiling  water 100-0 

l>erature  of  the  centre  of  t lie  oven    98*0 

fernperature   1'    from  the  door      96*8 

iMtTerriuv  otwued  in  the  oven     L*9 

-•  figures  are  for  an  ordinary  unventilated  oven. 

With  a  sluittti  ventilator  of  the  usual  ty|H-  in  the  centre 

of  the  do.>r,  these  differences  are  increased,  a  temperature 

-    becrved  1  inch  from  the  door,  and  the  mercury 

thermometer  in  the  centre  of  the  oven  was  steady  at 

obtained  with  Bnch  an  ov  n  cannot   be  put 

at     Ion    ('."  *       An    additional    loss    of 

iency  with  this  oven  N  due  to  the  fact  that  the  air 

in  the  oven  n  becomes  saturated,  and  the  substance 

■•■  dried  i-i-.i —  to  lose  moisture.  Two  simple  improve- 
ments have  been  suggested  for  this  type  of  oven,  the  door 
i«  jacketed  with  a  non-conducting  substance  (urahte, 
■  -  ■  -•  -  mil  lir  l-  introduced  at  the  hack  after  passing 
thr.  ibeof  sufficient  length  to  raise  it  to  the  tempera- 

tare  of  tin-  boiling  liquid.     If  this  air  is  forced  in  under  a 
■.t  positive  pressure,  it  can  tx  dried  previous  t  o  entering 
th<-  oven  :   but  this,  although  very  desirable,  is  rather  too 
for   ordinary    iw .     An   oven   with   a   stout 
"  uralitc  '  do.ir.  and  fitted  with  a   preheater  ventilating 
take,  allowed   109-0'   when  usi<l  as  a  toluene  oven,  and 
oration   with  a  copper-eureka  thermocouple  shoved 
diffi  in  various  parts  of  tin    oven  of  0-1  to  0-2°  C. 

only.  The  water  oven  may  occasionally  be  too  hot  ;  thus 
with  .it;  oven  with  a  badly  tittim.'  door,  heated  by  a  rather 
larve  name,  some  of  the  combustion  gases  found  their 
way  into  th  UK  I  temperature  reading  of  103°  was 

i  in  thr-  neighbourhood  of  the  door. 
bowing  the  drying  effect  of  a  few   degrees  rise  of 
•lire  the  following  table  i>  instructive: — 


Temperature. 

\H|>our  pressure. 

Relative  pressure. 

nun. 

80» 

10 

1-48 

1-79 

2-14 

BOO 

J-:'.'. 

110 

1U7.-, 

3-08 

Ai  aright  }»■  expected  the  temperature  irregularities  are 

ran  r  in  the  case  of  the  ordinary  single  walled  air 

Such  an  oven  heated  l>y  a   ringle  bunsen  burner 

temperature  on  a  mercury  thermometer 

of   I  •  ing  temperature  differences  of  2    to 

,'i  two  porcelain  crucibles  placed  side  i>\  side 

in  the  centre  <,f  the  oven  were  found  with  a  thei  mocouple, 

and  an  »-jq  of  thr-  inside  of  the  oven  with  the 

maximum    dil  '  .     The 

of  a  spreader  burner  with  26  small  flames  for 

did    not    reduce   this    maximum   difference, 

although  the  differences  in  the  centre  of  the  oven 

mi  b  an  oven  cannot 

•  h«-  temperature  of  drying  enters  into  a 

form  of  constant  temperature  jacket 

nd  for  temperatures  of  106'      109    either 

B.  I'.  1 1 1  •!  liquid  at  same  tern] 

rol  and  watert( liquid  uaed  foi  jacket) 

•    kbfe. 

.  '•!."  >.f  rial  Report 

in  which  <iin>rMir*M  i,i  •  rved  In  a  larae 

about  7 ;  i  •  v  weight 

pfvmim       i        -••■■   /■■■  ■    .-•     f  court*-  **■  maintained  hy  imlnR 

ifer   than 
laaeane. 


The  following  figures  taken  from  the  report  of  the 
International  Sub-Committee  will  illustrate  the  effect  of 
B  rise  of  S°  or  9°  above  the  water  oven  in  the  temperature 

of  drying, 

Percentaiji   lost  by  coal  when  dried  in  water  ov 


Maximum 
Minimum 

Average 


1. 

3-12 
2-70 
2-89 

II. 

III. 

IV. 

5-50 

5-2") 
5-34 

V. 

7-31 
6-72 
6-90 

9-78 
11-42 

7-36 
6-80 
7-14 

VI. 


7-66 
6-95 
7-25 


Percentage  lost  by 

coal  wh 

en  heated  at  104°— 10 

7°C. 

I. 

II. 

HI. 

IV. 

V. 

VI. 

Maximum  . .         3-24 
Minimum   ..         2-72 
Average      . .          2-90 

10-25 
9-48 
9-84 

8-00 
6-52 
7-33 

6-42 
5-10 

5-84 

7-63 

6-22 
7-20 

8-16 
6-92 
7-48 

Similar  differences  are  observed  with  such  vegetable 
products  as  linseed,  cotton  seed  and  soya  bean  cakes 
and  meal. 

2.  It  is  well  known  that  many,  if  not  most,  dried  powders 
are  hygroscopic.  This  property  of  powders  appears  to  be 
more  marked  when  they  are  very  finely  ground  atid  to  be 
independent  of  ordinary  chemical  affinity  for  water,  since 
it  has  been  noted  in  such  a  substance  as  ignited  quartz 
(cf.  Hillebrand,  Analysis  of  Silicate  and  Carbonate  Rocks, 
U.S.  Geol.  Survey,  Bull.  422).  This  increase  is  almost 
certainly  due  to  the  increased  ratio  of  surface  to  weight 
caused  by  grinding,  and  the  consequent  greater  adsorptive 
power  of  the  powder.  It  must,  however,  be  remembered 
that  whereas  the  water  content  of  a  substance  which  is  in 
equilibrium  with  the  atmosphere  (of  the  balance  case) 
or  nearly  so  will  not  vary,  or  will  vary  very  slowly,  the 
tendency  to  change,  i.e.,  to  absorb  water  will  be  much 
more  marked  when  the  substance  is  dry  and  the  air  of 
the  balance  case  not  cut  irely  so.  We  may  consider  the  case 
of  an  ordinary  determination  of  moisture  in,  say,  a  feeding 
stuff  such  as  linseed  cake.  It  has  been  weighed  in  a  glass 
or  porcelain  vessel,  usually  open,  dried  in  an  ordinary 
water  oven,  and  then  taken  out  and  allowed  to  cool  in  a 
desiccator.  This  vessel  often  has  a  wide  opening  to  the 
air,  and  a  small  absorbing  surface  of  calcium  chloride  or 
sulphuric  acid.  The  desiccant  is  not  often  changed. 
During  its  sojourn  in  this  appliance,  the  dried  material 
cools  and  tends  to  assume  a  state  of  equilibrium  with  the 
air  around  it.  This  has  probably  not  had  time  to  dry, 
and  equally  probably  will  part  with  its  moisture  more 
readily  to  the  dry  powder  than  to  the  "desiccant"  pro- 
vided. Consequently  some  gain  of  water  occurs  in  the 
di  iccator  which  will  be  further  increased  in  the  balance 
case.  Dr.  Pollard  in  the  International  Report  illustrates 
the  absorptive  power  of  a  coal  (No.  2)  after  it  is  dried,  as 
follows  :  — "  Air  was  sucked  over  5  grammes  of  dried  coal 
and  then  through  a  sulphuric  acid  tube  for  6  hours.  The 
coal  gained  0- 121  grams  and  the  U  tube  only  0-008  grams, 
SO  I  he  coal  had  nearly  dried  the  air. 

On  the  question  of  suitable  drying  vessels  the  Inter- 
national reporters  say: — "It  cannot  be  oontended  that 
an  ordinary  crucible,  either  of  porcelain  or  platinum,  is  a 
I  ■.!  nit  ali!'  hapi  lor  use  in  such  a  determination  as 
thai  of  moisture  in  any  substance  ;  more  particularly  one 
80  liable  to  oxidation  as  coal,  which  should  therefore  be 
dried   as  quickly  as   possible.     The   American  Committee, 

in  indicating  thai   platinum  crucibles,  which  are  usually 

of  a  tall  form,  give  on  the  whole  lower  results  than  (tone- 
la  in.  have  hit  on  a  weal;  point  [n  the  method  recommended 
by  them.  .  .  ."  a  crucible  is  perhaps  the  worst 
shaped  open  vessel  for  this  purpi 

It    is   well   known  that  Bubstancei    left    over-night    in 

ordinal  frequently  gain  in  weight, 

It  is,  therefore,  Important — 

(1)  To  weigh  substances  for  moisture  determination  in 

Li.li.     init  exposing  •  >  large  area  of  substance, 

be  closed  satisfactorily  during  the  period  of  weighing. 
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(2)  To  use  a  good  desiccator,  which  will  expose  a  large 
surface  of  strong  sulphuric  acid  ;   and 

(3)  To  allow  the  vessel  to  cool  open  in  the  desiccator 
since,  e.g.,  a  weighing  bottle  of  15  c.c.  capacity  would  hold 
at  15°  about  18  milligrammes  of  air,  and  at  100°  only 
14  milligrammes,  which  would  be  the  amount  weighed 
after  cooling  if  the  bottle  were  kept  stoppered. 

The  International  reporters  describe  various  forms  of 
weighing  bottle  used  by  members,  and  mention  that  well 
fitting  watch  glasses  are  very  simple  and  arc  apparently 
quite  satisfactory.  (One  of  us  uses  small  shallow  tins, 
such  as  vaseline  is  sold  in,  which  appear  to  possess  many 
advantages.)  We  may  remark  that  there  was  considerable 
evidence  showing  that  covered  crucibles  are  not  satis- 
factory. Apart  from  the  looseness  of  their  covers,  we 
consider  their  shape  very  unsuitable.* 

The  subject  of  desiccators  can  be  more  conveniently 
considered  in  connection  with  the  vacuum  method. 

3.  The  possibility  that  a  substance  may  evolve  some 
other  volatile  matter  than  water  introduces  an  element  of 
uncertainty  in  the  indirect  method,  which  must  be 
eliminated  or  shown  to  be  negligible.  Fertilisers  of  such 
an  alkaline  character  as  Peruvian  or  fish  guano  and  many 
other  products  will  evolve  ammonia  or  amines  as  well  as 
water  when  heated.  Ammonium  salts  are  not  above 
suspicion  in  this  respect.  Salts  of  weak  and  volatile  acids 
may  absorb  C02  and  evolve  the  acids.  Many  vegetable 
substances,  e.g.,  spices,  seeds,  etc.,  give  off  essential  oils 
as  well  as  water  when  heated.  Soaps,  or  similar  materials, 
containing  "carbolic  acid,"  creosote,  naphthalene,  or 
petroleum  will  lose  matters  other  than  water  when  heated. 
It  is  well  known  that  many  substances  char  slightly  when 
heated  even  at  100°  for  a  time. 

The  evolution  of  traces  of  hydrocarbon  gases  by  coal 
has  been  shown  by  Mahler  {vide  supra)  to  be  negligible, 
and,  therefore,  so  far  as  this  source  of  error  is  concerned, 
the  method  is  applicable  to  coal. 

The  water  in  very  heavy  hydrocarbon  oils  such  as  are 
used  for  lubricating  purposes  can  probably  be  determined 
with  some  accuracy  by  the  indirect  method,  but  it  is  not 
applicable  to  the  class  of  relatively  heavy  oils  which  are 
used  for  fuel.  It  may  be  said  with  safety  that  for  any  oil 
having  a  flash  point  below,  or  not  very  much  above, 
100°  O,  this  method  should  not  be  used.  It  is  inapplicable 
for  creosote  or  tar  oils  generally. 

•4.  The  action  of  the  oxygen  of  the  air  on  substances  to 
be  dried  is  in  many  cases  not  to  be  neglected.  It  is  not 
always  of  a  simple  kind,  since  frequently  the  sign  and 
magnitude  of  the  error  caused  are  both  uncertain. 

The  simplest  possible  case  is  to  be  found  in  the  drying 
of  minerals  containing  ferrous  salts.  The  only  satisfactory 
way  to  determine  the  moisture  in  these  by  means  of  an 
indirect  method  is  to  correct  for  the  difference  in  the  con- 
tent of  ferrous  iron  before  and  after  ignition  when  it  is 
desired  to  ascertain  the  total  water.  Hillebrand  has 
shown  that  grinding  such  materials  decreases  the  amount 
of  iron  found  in  the  ferrous  condition,  and  it  is  therefore 
fairly  certain  that  the  determination  of  "moisture" 
should  be  corrected  in  the  same  manner.  Dr.  Pollard 
(cf.  International  Report)  found  that  ferrous  sulphate 
dried  in  an  "  air  vacuum  "  was  invariably  oxidised,  but 
not  so  in  a  "  hydrogen  vacuum." 

Drying  oils  and  substances  containing  them  present 
difficulties  which  are  frequently  ignored.  It  is  well  known 
that  an  increase  of  weight  occurs  when  films  of  drying 
oil  are  exposed  to  the  air  ;  this  increase  also  occurs  at 
elevated  temperatures,  but  to  a  less  extent.  This  does 
not  appear  to  be  due  to  a  reduced  oxidation  at  the  higher 
temperature,  but  rather  to  the  protective  action  of  the 
film  which  is  formed,  and  to  the  circumstance  that  oxygen 
i~  not  simply  added,  but  that  carbon  dioxide,  water,  and 
possibly  other  volatile  substances,  are  given  off. 

Such  substances  as  linseed  cake,  if  dried  slowly  at 
temperatures  below  100°  C,  reach  a  minimum  weight 
and  then  slowly  gain.  It  does  not  follow  that  any  weigh- 
ing which  may  be  made  will  represent  the  point  of  minimum 
"eight,  although  the  rate  of  gain  is  usually  so  low  that  the 

•  in  ><>iii,.  cases  it  illicit  lie  desirable  to  use  counterpoisei  •■! 
similar  form,  volume  ami  surface  to  the  weighing  vessels,  this 
H  not  necessary  for  any  ordinary  work. 


probable  error  on  this  account  is  small.  It  is  certain, 
however,  that  in  such  a  case  the  minimum  point  does  not 
furnish  a  sure  means  of  determining  tin-  amount  of  water 
originally  present   in  the  substam 

Coal  is  another  substance  which  in  the  finely  ground 
state  is  very  sensitive  to  the  action  of  oxygen,  especially 
at  high  temperatures.  Here  again  the  sign  of  the  error 
affecting  indirect  determination  is  uncertain.  Not  only 
is  the  organic  matter  of  coal  easily  attacked  by  oxygen, 
but  the  sulphur  of  pyrites  contained  in  it  also  present-  a 
vulnerable  point.  It  was  shown  by  the  International 
Committee  that  the  results  obtained  by  drying  at  a  tem- 
perature above  the  boiling  point  of  water,  but  not  above 
that  of  toluene,  were  higher  than  those  obtained  in  the 
water  oven  and  corresponded  more  nearly  to  those  obtained 
by  drying  in  a  current  of  inert  t'as.  For  these  reasons  we 
feel  that  the  use  of  a  water  oven  is  indefensible  for  this 
material,  and  agree  with  the  conclusions  stated  below  of 
the  International  reporters  on  this  matter. 

Other  organic  materials,  such  as  sugar  and  vegetable 
products,  generally  are  affected  by  the  oxygen  of  the  air 
when  they  are  dried.  The  approximate  magnitude  of 
errors  in  moisture  determinations  in  all  cases  should  be 
carefully  considered,  and  where  the  sign  is  also  uncertain 
the  indirect  method  should  not  he  used  unless  it  is  certain 
that  the  sum  of  any  such  errors  can  by  suitable  means  be 
reduced  to  an  insignificant  amount.  We  may  incidentally 
remark  that  where  it  is  decided  to  dry  in  a  current  of 
oxygen-free  gas  it  is  wise  to  ascertain  that  the  gas  chosen 
is  actually  free  from  oxygen,  and  not  to  rely  on  its  name 
as  implying  this  freedom.  For  instance,  coal  gas  may 
contain  1  per  cent,  of  oxygen.  This  is  equal  to  about 
14  milligrammes  per  litre. 

5.  Mortar,  soap,  or  any  product  containing  free  alkali 
or  alkaline  earth,  may  absorb  CO,  if  dried  in  a  current  of 
air. 

IX.  Prolonged  exposure  in  a  vacuum  to  the  action  of  a 
drying  agent  is  the  last  method  to  he  considered.  The 
apparatus  may  be  arranged  to  measure  the  gain  of  weight 
of  the  drying  agent  or  the  loss  of  weight  of  the  substance 
to  be  dried,  the  latter  being  more  usual.  The  presence  of 
substances,  other  than  water,  volatile  in  a  vacuum,  obvi- 
ously renders  the  results  inaccurate,  hut  when  working  at 
the  ordinary  temperature,  even  with,  this  restriction,  this 
process  is  applicable  to  a  large  number  of  substances. 
Owing  to  the  low  temperature  and  the  absence  of  oxygen 
(the  latter  condition  being  effectively  secured  if  after  the 
first  exhaustion  an  indifferent  gas  is  admitted  and  again 
pumped  out)  oxidation  is  completely  excluded.  The 
method  has  its  limitations  like  all  the  rest.  ».;/..  crystallised 
copper  sulphate  is  not  completely  dehydrated  in  this  way. 
but  direct  comparison  with  heating  at  105  C.  shows  that 
the  vacuum  process  usually  gives  the  higher,  and  therefore 
more  probably  correct  results.  It  is.  however,  necessary 
to  see  that  the  sulphuric  acid  used  to  absorb  the  water  is 
concentrated  (1-S4).  has  a  large  effective  surface.  26  to 
30  square  inches,  and  that  the  vacuum  is  as  high  as  possible. 
Before  removing  the  samples  from  the  desiccator  the 
vacuum  should  be  broken  by  the  admission  of  dry  air 
remarks  of  Dr.  Pollard  on  the  hygroscopic  properties  of 

dry  coal).     The  point  as  to  the  necessity  for  a  g I  va<  uum 

appearsto  have  been  missed  by  some  workers.  The  vapour 
pressure  of  water  at   the  ordinary  temp.  -  Of  MM 

order  of  10  mm.  to  2(1  mm.,  and  a  water  pump  I  ivea  about 
this   figure.      The   water  on   the  surface   .,f   a   line   pow.hr 

has  a  lower  effective  vapour  pr  isurethan  Una,  and  h. 

the  rate  of  drying  of  s  powder  in  a  water  pump  va.  hum. 

over  sulphuric  acid  is  practically  the  same ^as  in  i 

at  the  ordinary  pressure.    There  is  no  difficulty  in  a  pump 

otthe  Fleusstvpein  getting  the  pics,,,,,  down  to  I  mi 

and  in  keeping  the  pressure  at  least  under  :  mm. 1 

indefinite  period.    The  length  of  tune  requii  bf 

exposure  is  difficult  to  settle.     Out  of  « 

by  one  of  us.  two  gave  identical  results  with  IB  and  » 

hours  exposure,  and  the  others  showed  an  addii »l  •■ ■» 

for  the  extra  9  hours  of  015  percent.,  i  «•»  ■ 

040  per  cent.,  and  0-55  per  cent      Mr    Bi. 
International  Sub-Committee)  obta  id«h"  " 

for  the  second  24  hours  of  exposu  '* 

average (mtremes 001  and  017  per  ocnl  I     On  th, 
hand     W     l\   Hillebrand  and   \\  .   L   Badger.  In  th. 
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already  mentioned,  show    ■  steady  loss  of  weight  up  to 

iys ;    qo  details  are  given  of  the  vacuum,  and  it  is 

able  from  these  figures  that  the  pressure  was  greater 

than  I  to  2  mm.     In  this  connection  it  may  be  mentioned 

that  an  ordinary  vacuum  gauge  as  purchased  cannot   be 

relied  upon  without  examination.     It  should  be  connected 

r'.rahly   fused)  to  a    rood  TSpler  merourj  pump  and 

tested,  it  will  usually  be  found  to  require  boiling  out  in  a 

mm  before  use. 

The  vacuum  method  has  been  officially  adopted  by  the 

International  Committee  on  Glycerine  Analysis  :  a  vacuum 

of  1   mm.  is  specitied.  and  drying  has  been  found  to  be 

complete  in  4S  hours. 

The  following  comparison  is  of  interest   in  connection 
with  the  question  of  time  necessary  for  exposure  : — 


■        .       N 


i.  N  H 

meal 


1014 
10-37 
10-33 


3 

4 

5 

;•-> 

7-30 

o-o:> 

7-68 

7-76 

.;.o: 

7-80 

7-40 
8-36 
7-99 


In  this  table  the  line  "  IV."  represents  the  loss  in  a 
vacuum  (unspecified)  over  sulphuric  acid  after  8  days, 
taken  from  the  paper  already  mentioned  by  Hillebrand 
and  Badger.  The  series  "  IV."  was  considered  by  them 
as  bc-t  representing  the  moisture  condition  of  the  samples 
as  received.  The  asoood  line  contains  the  loss  over 
Milphuric  a«id  (1-84  0  Bq.  inches  surface)  in  24  hours, 

vacuum  1  mm.  for  first  15  hours,  dropped  to  3  mm.  during 
the     following     nine     hours.     (Shallow     bottles,     weighed 
I).     The  third   line  contains  the   highest    figure 

rded  for  i  rposure  to  the  vacuum  over  sulphuric 

acid  by   Hillebrand  and  Bad. 

Excluding  sample  1.  it  is  clear  that  the  differences  are 
small,  and  in  fact  are  much  less  than  the  differences 
Ipftwit-n  different  observers  all  using  the  loss  for  1  hour 
in  a  toluene  oven.  of.  VIII.  I.  Except  in  coal  No.  •">. 
the  24  hour-  iter  than  the  8  days  loss, 

-ult  po—ibly  due  to  the  ana  of  sulphuric  acid  exposed 
and  the  hL'h  vacuum.  There  is  no  certainty  that  the 
whole  of  the  moisture  is  lost  in  this  way.  but  it  is  worthy 
of  i  hown  in  the  second  line  are  con- 

ntly  higher  than  those  found  in  the  ordinary  wray 
in  the  toluene  on  the  higher  figures  lure  appear  to 

be  more  probable.  It  would  be  a  matter  of  great  interest 
to  try  to  reduce  the  time  of  exposure  necessary  for  using 
a  higher  vacuum.      Pi  of  0-01    mm.  and  under  can 

I*-  readily  reached  and  maintained  by  a  double  oil  pump 
of  the  Flew  d  working  in  series  :   with  this  and  an 

arrangement  for  circulating  the  sulphuric  acid,  the  time 

died    for   a    vacuum    moisture   determination    might 

possibly  Ik-  reduced  to  |  (,r  2  hour-.     There  i-  no  practical 

•n  why  the  double  pump  should  not  be  used  with  a 

Hempel  desiccat  or  containing  strong  ralphnric  acid  above 

below  t  f  ,;,,,.  t  rj  be  dried. 

The  International  reporters  arrived  at  the  following 
conclusions  and  recommendations: — 

Ml.  ltd  ppear  that,  at  present  any  means  exists 

for  distinguishing  by  analysis  between  added  water 
"  m  (which    term    we    take    to    signify    water   of 

rption.  i.e.,  that  dui  meentration  of  water  on 

the  f  the  particles)  and  water  of  crystallisation  or 

of  "ombination.  whatever  the  lat  'what  indefinite 

term  rnay  b<  d  to  mean. 

2    It  :-  proh  I  the  distinction  between  moisture 

and  of  little  moment   in  the 

i'.  -.•.•••  ;.■  •   i    •   ■  •     rdinai •.  temp 

ture  under  greatly  reduced  pressure,  and  in  the  pre  ence 
of  -  nt.it,1--  for  reducing  the  ten-ion  of  aqn< 

vap  i  inappreciable  quantity  (d<  and  (//) 

at  temp  the  boiling  point  of 

water,  do  not   diffei 

rhicb    very    readily    und< 
•    in,  and  the   I  lit*  in  the  determination  of 

wat'-r  are  onlv  to  Ik-  obtained  when  the  coal  i-  treated  in 
an 

■  I    before 
•    -   proper  U  d  in  Hi"  laboratory 


from  the  effects  of  changes  of  temperature  or  of  atmo- 
spheric conditions.  When  dry,  it  must  be  protected  from 
any  (.-out ait  with  moist  ah-  or  with  moisture  in  any  form 
until  the  determination  is  finished. 

5.  Unless  the  initial  rate  of  drying  is  known  to  be  very 
rapid,  the  drying  should  be  divided  into  two  periods  of 
which  the  latter  is  much  longer  than  the  former.  Unless 
this  is  done,  it  is  probable  that  an  almost  constant  small 
loss,  continued  over  a  very  long  period,  may  be  mistaken 
for  an  inappreciable  loss. 

A  consideration  of  the  curve  on  page  124  of  Report  will 
illustrate  this  point,  which  obviously  applies  with  very 
great  force  to  the  "  vacuum  method." 

ti.  When  the  initial  rate  of  drying  is  very  rapid,  e.g., 
at  105°  or  thereabouts,  the  gain  of  weight  by  oxidation  may 
very  soon  become  greater  than  any  loss  due  to  a  very  slow 
rate  of  drying  over  a  long  period. 

7.  There  is  no  advantage  to  be  obtained  by  drying  coal 
at  temperatures  above  that  of  the  atmosphere  but  below, 
say,  105°  C.  Those  who  have  read  the  body  of  the  Report 
or  who  have,  even,  carefully  read  the  above  conclusions 
will  not  need  to  be  informed  that  the  accurate  determina- 
tion of  water  in  a  small  sample  of  coal  is  a  matter  of 
difficulty  and  requires  grave  consideration.  In  the  case 
of  large  samples  of  relatively  coarse  coal,  the  matter  is  of 
even  greater  difficulty.  We  put  forward  the  following 
recommendations  believing  them  to  be  sound,  and  having 
due  regard  to  the  requirements  of  both  the  industrial  and 
the  research  chemist,  but  we  do  not  suggest  that  they  are 
final.  We  do,  however,  ask  that  workers  shall  give  them 
serious  consideration  with  a  view  to  their  adoption. 

We  recommend  that : — 

1.  Whenever  possible,  especially  in  the  case  of  very 
moist  coals,  the  water  in  the  original  sample  should  be 
determined  after  it  has  been  subjected  to  a  minimum 
amount  of  preliminary  mechanical  treatment  (e.g.,  thorough 
mixing  with  rapid  crushing  of  lumps),  by  either  of  the 
following  methods  : — 

(a)  A  carefully  weighed  portion  of  from  100  to  500  grams 
of  coal  is  spread  out  in  a  metal  tray  and  exposed  for  at 
least  24  hours  to  the  atmosphere  of  the  sampling  room. 
The  tray  containing  the  coal  is  then  rewcighed  and  the 
percentage  change  of  weight  is  calculated.  The  coal  is 
then  coarsely  ground  in  a  mill  (a  ball  grinder  is  best),  and 
the  water  determined  in  the  ground  portion  by  one  of  the 
methods  given  in  recommendations  2,  3  or  4.  The  water 
on  the  original  sample  can  then  be  calculated, 

or 

(b)  The  xylene  method  used  by  Dr.  Constam  and  given 
in  recommendation  5,  all  results  to  be  calculated  back  to 
the  original  coal. 

2.  For  ordinary  technical  work,  coal  should  be  dried  in 
an  oven  with  a  good  air  circulation  for  a  period  not  exceed- 
ing  one  hour  at  a  temperature  not  below  104°  nor  above 
1 1 1°  C.  It  is  advised  that  two  portions  of  1  gram  should 
be  weighed  between  pairs  of  accurately  fitting  watch 
glasses  or  in  a  shallow  weighing  bottle  which  has  been 
heated  to  the  temperature  of  drying  and  cooled  in  a  good 

I ator,  and  be  dried  for  periods  of  i  hour  and   1   hour 

respectively,  the  upper  glass  or  the  lid  of  the  bottle  being 
removed  during  the  period  of  drying,  at  the  end  of  which 
it  should  be  replaced  loosely  and  i  he  covered  vessels  placed 

in  the  desiccator  to  cool.  At  the  end  of  the  period  'I 
cooling,  which  should  be  equal  to  that  allowed  for  the 
heated  empty  glasses  or  bottles,  they  should  be  rewcighed 
and    the    |x  i  loss   calculated.     The    higher    result 

shall  be  considered  as  the  percentage  of  water  in  the  coal. 
The  required  temperature  can  be  obtained  by  the  vapour 
of  boihng  toluene  MM  ('.  at  700  mm.),  by  steam  at  a 
pressure  of  906  MOO  mm.  or  by  an  electrically  heated 
thermostatit  arrangement.  We  advise  thai  a  long  oven 
with  a  door  in  the  small  end  should  be  used.  A  toluene 
oven  with  a  preheating  arrangement  for  the  air  current, 
ribed  by  Siaw  (dour.  8oc.  ('hem.  [nd.,  1911,  •>!) 
or  ot  hi  i     imilar  device*  is,  in  our  opinion,    a    practical 

merit.      We    strongly    condemn    air    ovens    and    all 

devices  in  which  the  tempera!  are  of  the  walls  of  the  drying 
chamber  i-  variable.     We  believe  that  a  fairly  uniform 


•  \  stmpli  '.vi  n  with  preheatei  has  been  described  l>v  one  of  us 
Jour    \  \  \i     mi,  171). 
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temperature  in  the  whole  of  the  interior  of  an  oven  is  only 
to  be  obtained  when  the  heated  walls  have  an  area  very 
large  relative  to  the  cubical  contents  of  the  interior  and 
are  themselves  at  a  uniform  temperature.  A  pre-heated 
supply  of  ah-  is  to  be  desired.  Mere  heating  without  a 
proper  air  current  is  unreliable. 

3.  Whenever  it  is  suspected  that  a  coal  is  specially 
liable  to  oxidation  or  the  |-  hour  and  1  hour  results  differ 
materially  drying  at  104°— 111°  in  a  current  of  nitrogen 
or  carbon  dioxide  is  to  be  preferred  to  drying  in  an  oven 
through  which  a  current  of  air  is  passing.  Either  the 
direct  or  indirect  method  of  estimating  water  may  be 
used.  If  the  former  is  chosen,  care  must  be  taken  to  prove 
the  dryness  of  the  stream  of  gas  which  is  passed  over  the 
coal.  The  percentage  of  free  oxygen  in  this  gas  must  be 
inappreciable.  This  method  of  drying  in  a  current  of 
inert  gas  is  to  be  preferred  for  all  very  exact  work. 

4.  Drying  to  constant  or  minimum  weight  in  a  vacuum 
in  the  presence  of  sulphuric  acid  (or  other  desiccant) 
possesses  no  advantage  over  the  last  mentioned  method. 
It  is  very  much  slower,  and,  unless  the  vacuum  is  very 
high,  it  is  better  to  fill  the  desiccator  with  carbon  dioxide 
(or  other  inert  gas  before  exhausting).  If  this  method 
is  preferred,  a  Hempel  desiccator,  or  any  other  form  in 
which  a  large  surface  of  sulphuric  acid  is  exposed  both 
above  and  below  the  coal,  should  be  used  ;  the  coal  should 
be  weighed  in  watch  glasses  or  shallow  weighing  bottles 
and  the  loss  after,  say,  24  hours,  72  hours  and  144  hours 
should  be  taken.* 

With  such  prolonged  periods  of  drying,  the  results 
obtained  by  this  method  are  practically  identical  with 
those  by  method  3.  The  air  admitted  into  the  vacuous 
space  should  always  be  dried  by  passing  slowly  through  or 
over  sulphuric  acid. 

5.  The  method  of  drying  off  water  from  coal  by  heating 
in  boiling  xylene  and  measuring  the  water  which  distils 
over  with  the  hydrocarbon,  is  a  variant  of  the  method 
of  drying  in  an  inert  atmosphere  at  an  elevated  tempera- 
ture/ It  is  worthy  of  serious  consideration,  and  although 
we  cannot,  in  view  of  the  limited  information  at  our 
disposal,  recommend  it  unconditionally,  we  consider  that 
it  is  most  promising  and  appears  to  be  particularly  suitable 
for  industrial  purposes. 

6.  Coal  should  always  be  weighed  in  closed  vessels  with 
well  fitting  lids  or  stoppers.  Deep  vessels  such  as  crucibles 
are  unsuitable  for  water  determinations.  Porcelain  or 
metal  boats  which  can  be  weighed  in  stoppered  or  well 
fitted  sliding  tubes  may  be  used. 

7.  Desiccators  with  the  strongest  sulphuric  acid  which 
is  frequently  renewed  are  recommended.  If  calcium 
chloride  is  used  it  must  be  ignited  before  it  is  put  in  the 
desiccator.  If  phosphoric  anhydride  is  used  it  must 
frequently  be  stirred.  These  substances  are  not  nearly 
as  convenient  or  reliable  as  sulphuric  acid. 

Georoe  T.  Holloway.  President. 
J.   H.  Coste,   Vice- President. 

These  recommendations,  of  course,  refer  more  particu- 
larly to  coal,  but  as  this  presents  most  of  the  difficulties 
which  are  found  with  other  substances,  most  of  the  con- 
clusions may  be  considered  as  of  general  application. 
Some  of  the  methods  to  which  we  have  referred  were  not 
examined  by  any  member  of  the  Committee,  such  as  the 
ignition  method  (obviously  inapplicable  to  substances 
containing  organic  matter  or  ammonium  salts),  the  "  water 
determinator  "  method,  and  the  gasomelrie  methods. 
These  are  applicable  to  coal  and  to  many  organic  materials. 
We  do  not  suppose  that  either  the  direct  or  the  vacuum 
method  will  lie  adopted  t  o  any  great  extent  not  wit  hst  and  - 
ing  their  undoubted  merits,  nor  that  the  ordinary  water 
or  steam  oven  will  cease  to  be  a  prominent  feature  in  most 
laboratories.  It  is.  moreover,  provided  in  various 
statutory  rules  and  regulations  [eg.,  under  the  Fertilisers 
and  Feeding  StutTs  Act.  1906),  that  water  shall  he  deter- 
mined by  drying  at  100°  C.  We  strongly  urge  that  those 
who  either  choose  or  are  obliged  to  work  at  temperatures 
not  exceeding  100°  C.  should  use  such  appliances  as  will 
ensure  the  attainment  of  a  temperature  throughout  the 
oven  within  a  very  few  degrees  of  the    boiling    point    of 

•  Pressure  not  greater  than  I  mm.  to  -  mm. 


water,  and  which  will  allow  a  steady  current  of  hot  au- 
to pass  over  the  substance  to  be  dried.  It  docs  not 
appear  that  for  general  work  temperatures  below  100° 
are  nearly  as  satisfactory  as  those  a  few  degrees  above. 
Both  on  the  grounds  of  accuracy  and  of  speed  the  higher 
temperatures  are  to  be  recommended.  It  would  be 
advisable  in  many  cases  to  state  the  method  used  when 
returning  results  which  are  at  all  likely  to  be  the  subject 
of  dispute.  It  must  be  remembered  that  frequently  the 
analysis  of  the  dry  matter  is  dependent  on  the  exact 
determination  of  the  moisture,  and  that  the  presence  of 
at  least  some  of  the  "  water  of  combination  "  or  "  organic 
matter  "  is  very  often  due  to  an  under -estimation  of  the 
amount  of  moisture  in  the  sample  examined. 

The  analyst  should  therefore  make  the  same  careful 
choice  of  a  method  for  this  determination  as  he  would  for 
that  of  any  other  constituent. 

In  conclusion,  we  wrish  to  thank  our  colleagues  on  the 
International  Sub-Committee  for  the  mass  of  analytical 
work  and  of  information  which  have  been  incorporated 
in  the  Report,  only  a  small  portion  of  which  has  been 
mentioned  in  any  detail  in  this  paper,  and  especially  to 
thank  the  President  of  the  Sub-Committee  (now  the  Chair- 
man of  this  Section)  for  the  suggestion  that  this  paper 
introducing  its  work  should  be  presented  to  the  Society. 


THE    DETERMINATION    OF    MOISTURE    IN 
ORGANIC    SUBSTANCES. 

BY   F.    H.    CAMPBELL,    M.SC. 

It  is  well  known  that  the  estimation  of  moisture  as 
ordinarily  carried  out  leads  to  unreliable  results  in  the 
case  of  materials  which  undergo  change  when  heated, 
but  of  the  magnitude  and  sign  of  these  errors  little  is 
known.  The  dissatisfaction  with  this  state  of  affairs  is 
shown  by  pubbcations  such  as  the  results  of  determinations 
carried  out  by  various  methods  on  sorghum,  meat  extracts, 
etc.,  at  the  instance  of  the  A.  A.  0.  C.,*  on  which  the  con- 
clusion is  made  that  drying  the  sample  over  concentrated 
sulphuric  acid  in  a  vacuum  leads  to  the  most  satisfactory 
results;  and  the  work  on  coals  by  Archibald  and  Laurencet 
shows  that  the  results  obtained  by  heating  coal  in  air  and 
taking  the  loss  in  weight  as  moisture  differ  considerably 
from  those  obtained  by  weighing  the  moisture  absorbed 
by  calcium  chloride. 

The  work,  the  results  of  which  are  communicated  in 
the  present  paper,  was  commenced  with  a  view  of  testing 
the  efficacy  of  a  new  form  of  apparatus  involving  the  use 
of  calcium  carbide.  As  it  was  found  that  the  results  ob- 
tained by  this  method,  though  consistent  among  them- 
selves, differed  in  most  cases  from  the  equally  consistent 
values  obtained  by  various  recognised  methods  involving 
heating,  a  series  of  tests  in  a  vacuum  desiccator  was  carried 
out.  The  results  obtained  by  drying  the  various  materials 
in  vacuo  without  heat  agree  remarkably  well  with  th< 
obtained  by  the  carbide  method,  so  that  it  may  be  claimed 
for  the  latter  that  it  is  superior  to  the  ordinary  methods, 
not  only  in  convenience  and  rapidity  but  in  aocuraoj  as 
well. 

It  will  be  seen  on  reference  to  the  results  detailed  below, 
that  the  values  obtained  by  heating  the  Bubstances  exam- 
ined in  air  or  in  vacuo  are  lower  that  those  obtained  in  the 
vacuum  desiccator  and  by  the  carbide  method  ;  this  ■  do 
doubt  owing  to  oxidation,  and  were  it  oot  that  most  of  the 
substances  lose  volatile  constituents  other  than  water   the 

discrepancies  would  he  st  ill  greater.     The  method  described 

below   rives  values  near  the  true  moisture  content.  I.e.. 

the  substance  when  heated  at  all  is  heated  for  » short 
time  only  and  then  in  an  atmosphere  consisting  mainly  or 
wholly  of  acetylene,  and  because  owing  to  its  shape  the 
upper'  part  of  the  apparatus  remains  ©old  throughout  and 
serves  as  a  condenser  for  volatile  substanoes. 

The  use  of  calcium  carbide  in  the  estimation  of  moisture 
was  first  suggested  in  L900  by  Danne,*  and  nnoe  that  tune 
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Dupre\*  R  belts  tnd  Fia-cr.t  Cripps  and  Brown. i  Orme 
won,§  and  1.  0.  Maason,  have  described  apparatus 
of  various  forms  designed  for  the  estimation  of  moisture 
by  the  measurement  of  aoetylene  gas  evolved  when  the 
moist  sample  is  brought  into  contact  with  calcium  carbide. 
I.  t»    Its — 'i  has  also  discussed  the  general  applicability 

of   the   method    in   analytical    work.*       The   fact    that    the 

measiiieinent  of  gases  involves  the  use  of  Bomewhat  com- 
plex apparatus  is  probably  the  reason  that  none  of  the 
methods  ted   has  teen  widely  adopted.     Rivett** 

lately  published  a  description  of  a  method  which  differs 
fr>>m  those  cited  above  in  that  the  amount  of  acetylene 
evolved  is  determined  gravimetrioally  by  difference.  The 
method  used  by  the  author  depends  on  the  same  principle, 
but  the  apparatus  is  of  a  new  form. 


R 


\J 


As  »hown  in  the  diagram  the  apparatus  consists  of  a 
tub*-.  A.  of  thin  glass,  bent  midway  at  an  angle  of  45°; 
for  moat  pa  may  conveniently  be  about    12  cm. 

I  1  .">  cm.  in  diameter,  and  of  a  tube,  H,  about  7  cm. 
:  1  •  m.  in  diameter,  to  the  end  of  which  a  light  glasf 
tap.  -ilcd.     B  passes  through  a  hole  in  a   rubber 

stopper  which  fits  in' 

rfexperii  is  follows :  The  upper  part 

■i  finely  granular  carbide,  held  in  position 

by  i  en  lower  end  is  gently  warmed 

t-d  into  low  melting  point  paraffin  wh.  after  the 

of  whi'h  the   lower  part   of   }',  i-  filled   with 

powdered  carbide,   whi'h   j-  then   protected   from  further 

with   moist   air   by   placing  a   warm   microscope 

ti  the  wax,  which,  u  ilidifies  form 

•l\   permanent  joint. 

ried  out    by   placing  a 
_-hf»l  quantity  of  th-  the  lower  end  of  A 

I;  Bii  put  into  position, 

i  w.i-h  bottle  containing  concentrated 

l*-ned,  A  ii  gently  warmed  at  the 

■  telted  and  tii  lip  detached, 

whr  -tiide    being  town    upon    and 

•roughly  mixed  with  theaample.     The  , 

I  -o  that  not   more  than  60  to  90 
\*r  minute,  m  apparently  t(< 
lenr-  dried  dnrir.  through  the 

rapidly,     when  the  , 
lute  ,f  \  i-  placed  in 

an   a  rnaintar  ■■>>    <'.  provided  with    holei    of 
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a  suitable  size  in  the  top,  the  mixture  is  thoroughly  shaken 
occasionally  and  the  heating  continued  until  no  more  gas 
is  evolved.  The  tube  is  now  eooled  by  immersion  in 
mercury,  attached  to  a  three-way  tap  and  alternately 
evacuated  and  tilled  with  pure  dry  air  two  or  three  times. 
If  a  water  pump  is  used  a  bottle  containing  concentrated 
ulphuric  acid  is  interposed  between  it  and  the  apparatus  ; 
the  air  is  drawn  through  a  train  of  wash  bottles  containing 
concentrated  potash  solution  and  sulphuric  acid  respect- 
ively. Finally  the  apparatus  is  weighed  and  the  moisture 
content  of  the  sample  calculated  with  the  help  of  a  factor 
obtained  from  blank  experiments  with  pure  water.  When 
the  operator  is  not  familiar  with  the  peculiarities  of  any 
given  material  it  is  advisable  to  repeat  the  heating,  but  a 
further  loss  of  weight  will  seldom  be  found  to  have  occurred, 
and  a  short  experience  of  the  method  will  render  the  pre- 
caution unnecessary. 

After  half  a  dozen  determinations  have  been  carried 
out  it  is  advisable  to  renew  the  granular  carbide  in  the 
upper  part  of  B  as  fine  powder  is  gradually  drawn  through 
it,  the  loss  of  which  will  give  rise  to  faulty  results. 

The  weight  of  the  apparatus  as  described  is  about 
30  grms. 

The  time  required  for  a  determination  varies  according  to 
the  nature  of  the  sample  treated,  in  many  cases  30  minutes 
is  sufficient,  and  while  in  others  a  longer  time  is  required, 
60  minutes  is  about  the  maximum.  The  amount  of 
sample  taken  was  as  a  rule  from  1  to  2  grms. 

The  amount  of  water  equivalent  to  1  grm.  of  acetylene 
was  determined  by  mixing  a  known  weight  of  water  with 
about  5  grms.  of  dry  ignited  sand,  and  regulating  the  ad- 
mixture of  the  carbide  in  such  a  way  that  the  gas  was 
steadily  evolved  at  a  rate  of  some  60  bubbles  per  minute. 

In  Table  I  the  results  of  experiments  with  two  samples 
of  carbide  arc  given.  Sample  A  was  used  in  all  subsequent 
experiments,  sample  B  was  of  a  much  lighter  colour  than 
is  usual  with  commercial  carbide. 


Table  I. 

Sample  of 
carbide. 

Wt.  water. 

Wt.  acetylene 
evolved. 

Wt. 
to  1 

water  eqvt. 
grm.  C2Hj. 

*  { 

grni. 
0-1641 
0-2048 
0-2395 

0-2260 
0-3113 

grm. 
0-1144 
0-1427 
0-1669 

0-1527 
0-2104 

grms. 
1-4344 
1-4351 
1-4349 

1-4800 
1-4795 

In  addition  to  these  samples  the  water  equivalent  of  a 
third  sample  has  been  determined  in  the  way  described  by 
.Mr.  I'..  E.  Summers,  and  a  mean  value  of  1-4492  obtained, 
while  Rivett  (loc.  cit.)  found  1-4324.  The  close  agreement 
between  these  results  is  interesting  and  seems  to  show  a 
remarkable  constancy  of  composition  in  commercial  cal- 
cium carbide,  I.  0.  Masson  (loc.  cit.)  found  a  similar  close 
agreement  between  ratio  of  the  volume  of  gas  evolved  to 
the  weight  of  water  taken,  obtained  by  himself  and  by 
Dupie  (/or.  cit.)  The  practical  importance  of  this  agree- 
ment lies  in  the  fact  that  except  for  cases  in  which  the  high- 
et  accuracy  is  desired  it  renders  unnecessary  a  special 
determination  of  the  water  equivalent ;  unless  a  somewhat 
abnormal  sample  of  carbide,  such  as  sample  B,  be  used, 
results   ■'  to  the  truth  are  obtainable  by  Using  the 

factor  1-44.  This  is  clearly  shown  in  Table  II  in  which  are 
given  the  moisture  content  of  a  sample  of  coal  which  lost 
1  II  I  per  cent,  of  water  ill  a  vacuum  desiccator. 

Taiii.i,   I  I. 


MoiHturo. 


i>er  cent. 

1*48    i 

10*88 

1*4844 

10-85 

1-44(12 

10*06 

1-4800 

11-19 
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The  results  of  determinations  of  the  moisture  content 
of  various  materials  are  given  in  the  following  tables. 

Table  III. 

Per  cent,  moisture  in  roasted  coffee. 


Carbide 
method. 

Vacuum       vacuum 

without    i  .Voi^p 
heat.       ,  at  J8    c- 

Differences. 

I. 

2-90  \ 
2-91/ 
Mean    2-90 

II.                III. 
2-83 )             2-78  > 
2-87 »             2-61  i 
2-85               2-69 

i 

I  and  II. 

+  0-01 

I  and  III. 
+  0-21 

The  determinations  with  carbide  were  carried  out  accord- 
ing to  the  method  described.  In  the  second  method  the 
sample  spread  in  a  thin  layer  in  weighing  bottles  was  dried 
in  a  vacuum  of  about  15  mm.  over  concentrated  sulphuric 
acid,  drying  being  taken  to  be  complete  when  no  further  loss 
in  weight  occurred  in  48  hours.  The  third  method  is  that 
adopted  by  the  American  Association  of  Official  Chemists.* 
the  samples  being  heated  in  a  vacuum  over  sulphuric  acid 
for  five  hours  at  a  pressure  of  about  25  mm. 

Table  IV. 
Percentage  of  moisture  in  sweetened  cocoa. 


Carbide 
method. 

Vacuum 

without 

heat. 

Vacuum 

at 
98°  C. 

Air  oven 

at 
100°  C. 

Differences. 

I. 
4-29  > 
4-38  j 
Mean    4-33 

II. 

4-29  ) 
4-34  i 
4-32 

III. 

3-54  ) 
3-58  f 
3-56 

IV.        1  &  II. 
3-92 )     ' 
4-08  f    | 
4-00         +001 

I  <S  III. 

+  0-77 

I  <fc  IV. 
+  0-33 

Methods  I,  II  and  III  are  the  same  as  the  corresponding 
ones  used  with  coffee,  method  IV  is  that  adopted  as 
official  in  France, f  the  cocoa  being  heated  in  an  air  oven 
at  100°  to  105°  C.  for  6  hours. 

Table  V. 
Percentage  of  moisture  in  tea. 


Carbide 
method. 

Vacuum 

without 

heat. 

Vacuum 

at 

98°  C. 

Water 

oven 

at  96°  C. 

Difference. 

I. 

6-53) 
6-54  f 
Mean   6-54 

II. 

6-29  I 
0-32  I 
6-31 

III. 

5-72  > 
5-91  j 
5-86 

IV. 

5-85  •) 
6-06/ 
5-95 

I  &  II. 
+  0-23 

I  &  III. 
+  0-68 

I  &  IV. 
+  0-59 

The  details  of  methods  I,  II  and  III  are  as  given  above, 
in  the  fourth  method  the  sample  was  heated  for  3  hours  in 
a  water  jacketed  oven  in  which  the  water  was  boiling 
briskly.J 


Tea  was  found  to  hold  its  moisture  very  persistently, 
requiring  a  longer  heating  period  with  carbide  than  most  of 
the  substances  examined,  and  also  required  drying  for  15 
days  in  the  vacuum  desiccator. 

Reference  to  Tables  III,  IV  and  V  shows  that  in  each 
case  the  vacuum  oven  method  gives  the  lowest  results,  Un- 
reason for  this  has  not  been  determined. 

Table  VI. 
Percentage  of  moisture  in  butter. 


Sample. 

Carbide 
method. 

\ir  bath    Air  batn 
at  100°  C.I  ^f-              Differences. 

~         '    1 

A 

Mean    . . 

B 
Mean    . . 

C 
Mean    . . 

I. 
12-89  1 
12-84  ; 
12-86 

12-49  > 
12-55  ] 
12-53 

12-22  > 
12-27  ; 
12-24 

II. 
12-85  ) 
12-88  5 
12-86 

12-10) 
12-20/ 
12-15 

12-47  > 
12-55  i 
12-51 

III. 
12-49} 
12-68  ) 
12-58 

12-25  ) 
12-17  5 

12-21 

12-32  > 
12-48  S 
12-40 

I  and  II. 
0-00 

—0-38 

—027 

I  and  III. 
—0-28 

—0-32 

—0-16 

The  butter  was  introduced  into  the  reaction  tube  inside 
a  somewhat  narrower  tube  from  which  it  was  pushed  by 
means  of  a  glass  rod.  Before  mixing  in  the  carbide  the 
butter  was  melted  at  as  low  a  temperature  as  possible  and 
allowed  to  run  to  the  bottom  of  the  tube,  on  addition  of  the 
carbide  the  action  went  on  rapidly,  and  in  soim-  oa 
moisture  collected  in  the  upper  part  of  the  tube  (cf.  Rivett, 
loc.  cit.).  In  order  to  bring  about  reaction  between  this 
moisture  and  carbide  it  was  found  convenient  to  use  a 
tube  in  which  a  bulb  had  been  blown  on  the  under  side, 
and  to  shake  a  part  of  the  carbide  into  this,  and  to  retain  it 
there  until  required.  This  modification  will  be  found 
useful  with  other  substances  such  as  syrups. 

The  second  method  is  that  adopted  as  official  by  the 
American  Association  of  Official  Chemists,*  the  butler  being 
heated  in  an  air  oven  at  100°  C,  for  hourly  periods  until 
the  weight  is  constant ;    as  a  rule  this  occurs  in  one  hour. 

The  third  method  is  that  used  by  Rivett  as  a  check  on 
his  carbide  tests,  the  butter  being  heated  for  one  hour  at 
temperatures  rising  gradually  from  60°  C.  to  105°  C,  for 
one  hour  at  temperatures  increasing  from  105°  to  120°  and 
for  a  third  hour  at  120°  C. 

Except  in  the  case  of  butter  C  which  had  a  distinct 
odour  of  butter  milk,  higher  results  were  obtained  by  the 
carbide  method  than  by  the  heating  methods.  This  indi- 
cates that  when  heated  in  the  air  butter  takes  up  oxygen 
more  quickly  than  it  gives  off  volatile  substances  a  con- 
clusion to  which  Rivett's  results  lead  also. 

Of  the  coals  examined  that  from  the  Wallsend  aline, 
Tasmania,  isa  bright  black, somewhat  friable  coal,  that  from 


Table  VII. 
Percentage  of  moisture  in  coals. 


Sample. 

Carbide  method. 

Vacuum  with- 
out heat. 

Air  oven. 

Vacuum  98° 

Diflereni 

Wallsend  

(Tas.)  coarse 

,,    fine 

I. 

2-96^1 
3-10 
3-04' 
3-03 

11. 

3-00) 
3-01  $ 

3-00 

III. 

3-15) 
3-19  i 

3-17 

IV. 

land  II. 
—0-03 

i  an  i  in. 

—0-11 

land  IV. 

Btrezleckl 

(Vic.)  coarse 

Mean    

10-85^1 
10-09 
11-04  ' 
10-96 

11-24  > 
10-98  ; 

11-12 

10-65  > 
10-53  i 

10-59 

-0-17 

— O-.Vi 

Morwell  (Vic.) 

15-48  ] 
1  5*54  i 
15-51 

15-33  ) 
15-51  ; 
15-42 

1  5-06  ) 
1  5-07  $ 
1  5-06 

W«78  1 

1  1-86) 
i  1-82 

—0-09 

—0-4.'. 

— <H 

fol 
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the  Strezlecki  Mine,  Victoria,  is   a  dull   black  coal  high 
in  ash,  while  that  from  Morwell  is  a  typical  lignite. 
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ih1>  I,  II  and  IV  have  already    boon   described. 


Method  11  ia  as  follows 


1  grin,  of  ooal  is  heated    in    a 


weighing  bottle  at  UK)'-  C.  in  an  air  oven  for  half  an  hour. 
DOOM  in  a  desiccator  and  weighed,  heating  is  repeated  for 
10  minute  periods  until  a  constant  weight  is  obtained,  or 
until  a  gam  in  weight  takes  place. 

fa  both  the  Wallsend  and  Stre/.lecki  eoals  consisted  of 

particles  of  various  sizes,  determinations  of  the  moisture 

content  were  carried  out  by  the  carbide  method  on  these 

In  both  before  and  after  grinding  to  an  impalpable 

powdei.        As    Will  be  seen   by  reference  to  Table  VII   the 

ts  obtained  are  practically  identical,   this   is  regarded 
•  ictory  as  it  proves  that  actual  contact  between 

irbide  and  every  part  of  the  material  under  examination  is 
not  necessary  to  secure  complete  reaction  :  incidentally 
the  result  shows  that  in  these  cases  no  appreciable  amount 
of  moisture  was  lost  during  the  grinding  of  the  coal.  In 
Table  VI 1 1  are  given  tin-  results  obtained  by  grading  the 
coals  by  means  of  a  set  of  standard  sieves. 

Table  VIII. 


ige  remaining  on : 

30-niesh 
Sample.         sic. 

60-niesh 

90-mesh 
sieve. 

Percentage  passing 
90-mesh  sieve. 

WaUwod  .. 

Strwfccki   . 

2  i 
;,t 

- 
22 

20 
12 

18 
12 

Conclusions. 

1.  Dm   method   described   is  as  accurate  as  the     cold 

urn  method. 
2     I-    -  more  rapid  than  any  of  the  recognised  methods. 
Methods  involving  heating  such  substances  as  those 
examined  L'ive  low  results  owing  to  oxidation. 

4.  The  apparatus  necessary  is  simple  and  inexpensive. 


DETERMINATION  OF  MOISTURE  IX   POODS  AND 
OTHER  ORGANIC  SUBSTANl  E& 

BY    W.     P.    NKKHTCHLY.     M.l  . 

It  is  well-known  that  almost  every  substance  may  be 

imnktely  at  the  ordinary  temperature  by  exposing 

it    to   -ulph'  i    or   other   dehydrating   agent    under 

red  -ure.    Certain  conditions  have  to  In-  observed 

a  different  substances;  for  instance,  it  is  advisable  to 

place  liquid*  on  some  such  substance  a-  sand,  asbestos,  or 

like,  in  order  to  expose  -t  larger  surface  and  accelerate 

raporataon  of  the  water.    This  method  of  deter - 

min  particularly   suitable    in    the   case    of 

•  hi' h  undergo  ohangee  when  heated  as  in  the 
d  method  of  carrying  out   th'-  determination.     That 

.  probably  to  an  extent  not 
hitherto  recognised,  i-  chown  by  the  results  which  I  record 
in  th'-  following  table,     tn  <  e,  about    :;  gin,-,    of 

dried  until  no  further  1"--  in  weight  took 
place  ;  thi-  usually  required  about  24  hour  al  the  ordinary 
;  under  f  2  to  :;  mm.,  or  ■> 

hou- 


/        iruo. 


\>     LOO     , 

Time.        Moisture. 


[XT 

i><t  cent. 

I- 

'J,  Lv 

10-96 

I2-I:, 

1.M7 

1  MO 

1  1 

[0-78 

<;•!! 

',•10 

'.•71 

<;--i<) 

H-'X, 

AfTOWm  ' 

1 

■ 

1146 

2  ha 

11-17 

IS   h'liir- 

1  - 

2   ti 

6-18 

- 1 

24  t 

.-  :l 

Manir 

LO-M 

" 

It  will  be  seen  I  hat  the  substances  generally  yielded  more 
moisture  when  dried  in  WOCUO  than  at  100'  ('..  and  that  the 
difference  was  particularly  marked  in  the  ease  of  the 
farinaceous  materials.  It  was  also  observed  with  the  latter 
that,  when  the  heating  at  100°  ('.  was  prolonged  for  more 
than  2  hours,  the  substance  began  to  increase  in  weight 
to  the  extent  of  a  few  milligrams  for  each  period  of  1  hour. 
Results  of  two  experiments  are  appended  to  show  this 
increase  in  weight  and  apparent  decrease  in  the  amount  of 
moisture  after  2  hours'  heating  : — 


Substance. 

In 

vacuo. 

At 

100°  C. 

Time. 

Moisture. 

Time. 

Moisture. 

per  cent. 

per  cent. 

Biscuit    

24  hours 

7-39 

2  hours 

6-92 

42  hours 

7-62 

3     ,, 

6-86 

48     „ 

7-65 

4     „ 

6-84 

6    „ 

6-81 

Biscuit    

24     ,, 

7-13 

2 

6-69 

42     ,, 

7-48 

3    ,, 

6-63 

48     ,, 

7-48 

4     ,, 

6-63 

6     ., 

6-80 

In  conclusion  I  desire  to  express  m\r  thanks  to  Mr.  Otto 
I  [ehner,  the  work  in  connection  with  this  paper  having  been 
carried  out  in  his  laboratory. 

Discussion. 

Mr.  E.  Grant  Hooper  said  that  it  seemed  to  him  that  the 
use  of  carbide  would  show  a  much  greater  error  of  experi- 
ment than  the  determination  of  moisture  by  other  means, 
and  the  suggestion  therefore  appeared  of  doubtful  utility. 
There  were  a  large  number  of  substances  which  readily 
oxidised,  and  if  this  property  were  not  kept  in  mind  and 
due  care  exercised  substantial  error  might  occur.  On  the 
other  hand  he  thought  there  had  been  some  exaggeration 
of  the  danger  which  was  connected  with  the  use  of  the 
ordinary  drying  oven.  He  had  known  a  great  deal  of 
carelessness  in  connection  with  the  determination  of 
moisture,  such  as  a  lump  of  soft  soap  being  put.  in  a  basin 
without  any  regard  to  the  reasonable  probability  of  its 
dryintr.  and  other  instances  such  as  the  use  of  relatively 
deep  vessels  with  too  large  an  amount  of  substance.  He 
agreed  that,  generally  speaking,  more  accurate  results 
might  be  expected  from  the  vacuum  method  such  as  had 
been  described  than  by  the  use  of  the  ordinary  drying 
oven.  He  thought  the  chief  value  of  the  papers  lay,  not 
in  the  substitution  of  new  methods,  but  rather  in  calling 
attention  to  the  errors  which  might  quite  easily  arise  in 
connection  with  the  determination  of  moisture. 

Mr.  W.  C.  Reynolds  asked  whether  the  authors  of  the 
papers  had  carried  out  any  experiments  to  ascertain 
whether  the  necessity  arose  for  the  use  of  any  desiccating 
agent  in  the  determination  of  moisture  in  vacuo.  Some 
year-  ago  he  devised  a  very  simple  form  of  apparatus  for 
del,  rmining  the  water  of  crystallisation  in  morphine.  The 
alkaloid  oxidises  in  air  somewhat  readily  at.  temperatures 
over  100  ('..  although  the  water  is  not  given  on  at  this 
temperature.  He  found  he  could  determine  the  water 
accurately  ami  quickly  by  heating  a  weighed  quantity  in 

■  \    lube  of  about    the  dimensions   of  one's   finger,  scaled   at 

one  end  and  drawn  out  ;<\  t  he  ot  her  slightly.    The  open  end 

connected   by   pressure  tubing  to   a    pump   and    the 

whole   nf   the   tube   almost   up   to   the   pressure   tubing   was 

immersed  in  an  oil  bath  heated  to  120   C.      In  the  course 
of  about  half -an-hour  the  moisture  was  given  off  and  one 

merely  wiped  <h'-  tube  whilst,  it    was  still  hot,  removed  the 

i.i      no   tub iir.'  and  immediately  put  on  a  rubber  cap  or 

cork,  cooled  and  re-weighed  if.     Il«-  had  used  thai  method 

in  obtaining  the  watei  "I  crystallisation  in  many  alkaloid 

by  dipping  'he  whole  of  the  tube  in  boiling  wa  ter  and 

keeping   it    there   foi    half  an    hour  or  an    hour  at    a   time. 

He  did  not  think  there  u..    any  difficulty  m  determining 

the    water-   with    very    Don   idei  OCUraoy   iii    that    way. 

re   the    substances  did  not  decompose  at    100  .   and   he 

did  not  think  it    ...I    neot    arj   to  have  anj    d   iooating 

ut. 
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Dr.  P.  Schidrowitz  said  that  although  the  papers  dealt 
exhaustively  with  heat  and  vacuum  methods  separately, 
there  appeared  to  be  no  mention  of  the  combined  use  of 
vacuum  and  heat.  He  was  rather  surprised  at  this,  for 
in  many  respects  and  for  many  purposes  the  principle  of 
'"  vacuum  drying,"  i.e.,  of  combining  the  action  of  heat 
and  of  a  vacuum,  was  the  ideal  one,  and  nowadays  ex- 
cellent laboratory  as  well  as  works  vacuum  driers  could 
be  obtained. 

Mi-.  A.  Philip  said  he  had  found  a  great  deal  of  diffi- 
culty in  the  determination  of  water  in  oil,  and  about  eight 
years  ago  had  devised  a  method  very  similar  to  that 
of  Allen  and  Jacobs  published  in  1912.  He  heated 
about  500  grins,  of  the  oil  to  about  100°  ('.  in  an  oil 
bath.  A  water  pump  was  used  to  suck  dried  air  slowly 
in  very  fine  bubbles  through  the  oil  ;  the  air  then  passed 
through  cooling  tubes  in  a  freezing  mixture,  and  the 
greater  part  of  the  water  and  all  the  volatile  matter, 
such  as  oil,  was  condensed  in  these  tubes.  The  air  then 
passed  on  into  a  series  of  drying  tubes.  The  method  gave 
extremely  accurate  results.  The  water  was  determined  by 
weighing,  and  any  volatile  oil  could  be  separated  and 
accurately  weighed  ;  but  generally,  they  estimated  the 
volume  of  the  water  in  the  cooled  tube  and  added  the 
increase  of  weight  of  the  calcium  chloride  tube.  The 
procedure  of  analysing  coal  by  determining  the  moisture, 
the  ash,  the  volatile  hydrocarbons,  and  the  non-volatile 
organic  matter,  was  a  very  arbitrary  one.  It  was,  never- 
theless, extremely  useful,  but  its  real  function  was  to 
give  information  as  to  the  character  of  the  coal,  i.e.,  as 
to  whether  it  was  bituminous,  etc..  rather  than  to  fix  its 
value  for  steam-raising  purposes.  He  did  not  think  the 
determination  of  water  with  even  1  per  cent,  error  was 
of  great  importance  for  the  uses  which  were  made  of  such 
an  analysis.  Such  an  error  threw  out  the  percentage  of 
volatile  hydrocarbons  proportionately,  of  course,  but 
that  was  not  very  important  from  the  point  of  view  of 
the  information  which  had  to  be  gathered  from  the 
arbitrary  proximate  analysis  of  a  material  such  as  coal. 
Where  such  incorrect  determinations  of  moisture  might 
perhaps  become  of  some  importance,  was  when  one 
calculated  the  lower  calorific  value  of  a  coal  from  the 
higher  calorific  value  as  obtained  experimentally  :  besides 
other  corrections,  one  had  to  deduct  from  the  calorific 
value  as  found  the  amount  of  latent  heat  of  vaporisation 
of  the  water  present  in  the  coal. 

Dr.  R.  Lessixu  said  that  the  Committee's  report  was 
received  very  tavourably  in  New  York  and  had  rather  a 
good  discussion.  It  had  been  published  in  the  General 
Report  of  the  International  Analysis  Committee  which, 
unfortunately,  had  only  a  very  small  circulation,  but  the 
report  of  the  Moisture  Suh-Commiteee  was  reprinted  in 
the  Transactions  of  the  Congress.  If  only  part  of  the 
Committee's  recommendations  were  heeded,  it  would 
be  a  good  thing  for  the  analytical  community.  It  was 
surprising  what  an  enormous  difference  it  made  to  weigh 
the  dried  substance  under  cover.  That  in  itself  and  the 
provision  of  a  shallow  drying  vessel  would  tend  to  the 
standardisation  of  moisture  determinations.  With  regard 
to  the  drying  in  gas  currents  he  had  been  endeavouring 
to  employ  coal-gas  as  the  inert  gas.  The  small  percentage 
of  oxygen  had  been  troubling  him  less  than  the  higher 
hydrocarbons  and  carbon  bisulphide  in  the  gas,  which 
tended  to  increase  the  weight  of  coal  thereby  lea-  ing  to 
low  moisture  figures.  Those  errors  could  be  avoided  by 
passing  the  coal-gas  through  fuming  sulphuiic  acid  and 
thereby  removing  the  heavy  hydrocarbons.  This  beinL' 
done,  the  ordinary  gas  supply  could  be  used,  and  no  special 
apparatus  for  generation  of  inert  vases  was  required.  In 
certain  cases,  like  that  of  the  determination  of  moisture 
in  spent  oxide  from  gas  works,  it  was  most  important 
that  the  drying  should  be  done  in  a  non-oxydising  atmos- 
phere, since  oxygen  would  revivify  the  spent  oxide  and 
liberate  the  sulphur,  and  would  not  only  throw  out  the 
moisture  figure  itself  but  especially  the  sulphur  figure, 
on  which  many  contracts  were  based,  and  in  that  ease  it 
was  absolutely  essential  that  an  oxydtting  atmosphere 
should   be  avoided. 

Mr.  W.  J.  A.  Bcttekiiki.d  said  that  coal  was  a  material 
which  in  the  course  of  transit  and  in  storage  was  liable  to 
big  accidental  variation1!  in  the  iota!  moisture  owing  to 


exposure  at  one  time  in  wet  and  at  another  time  in  dry 
weather.  He  questioned  very  much  whether  for  com- 
mercial purposes  a  higher  degree  of  accuracy  than  some- 
thing like  1  per  cent,  was  essential. 

For  iesearch  purposes,  however,  an  accurate  method 
was  necessary.  He  preferred  the  method,  which  was  origin- 
ally introduced  by  Mr.  Lewis  '1'.  Wright,  namely  the 
collection  and  weighing  of  the  water  driven  oil  by  a  stream 
of  dry  gas  from  the  coal  contained  in  a  U-tube  heated  in 
a  water  or  hot-air  bath.  The  gas  used  should  certainly 
be  one  which  did  not  oxidise  the  coal.  He  had  found 
coal  gas  satisfactory  provided  the  absorption  tube  was 
[jacked  with  calcium  chloride  which  had  been  freed  from 
causticity  by  passing  CO.,  through  it  beforehand.  He  did 
not  find  much  difference  with  most  coals  between  the  loss 
of  weight  of  the  U-tube  containing  the  coal  and  the  gain 
in  weight  of  the  absorption  tube  but  he  always  took  the 
gain  in  weight  of  the  latter  as  the  correct  figure  for  the 
moisture.  If  there  were  a  large  number  of  samples  to 
be  dealt  with  it  was  not  a  very  cumbrous  or  tedious  method, 
because  the  same  train  of  absorption  tubes  served  for  a 
large  number  of  determinations,  particularly  if  the  tubes 
were  of  the  Haldane  double  type.  On  the  whole  it  was  as 
rapid  a  method  as  most  of  the  others.  In  regard  to  the 
temperature  of  the  hot  oven  he  had  used  an  oven  containing 
a  solution  of  calcium  chloride  in  the  jacket  in  preference 
to  toluene,  and  a  temperature  of  something  like  104°  C. 
was  quite  readily  obtained  with  it.  The  solution,  however, 
caused  some  corrosion  of  the  material  of  the  oven. 

Mr.  F.  Eversiied  said  that  in  his  own  work  he  had  to 
deal  with  the  determination  of  moisture  in  mixtures  of 
sugar  with  other  organic  matters  as  found  in  confectionery. 
Even  commercially  pure  white  sugar  by  prolonged  drying 
in  air  at  105°  C.   would  continuously  lose  weight  and  in 
time   become   yellow   and   deliquescent,    owing   to  some 
decomposition.     In   experiments   he   had   made   recently. 
some     '  acid    drops  "    consisting    of   sugar   and    so-called 
glucose  with  a  little  tartaric  acid,  which  drops,  according 
to  manufacturing  statistics,  could  not  contain  more  than 
about  3  per  cent,  of  water,  continued  to  lose  weight  up  to 
more  than   10  per  cent,  when  dried  in  a  water  oven  for 
several  days  and  became  yellow.     It  then  occurred  to  him 
that  if,  instead  of  being  expelled  by  heat,  the  water  could 
be  washed  out  by  some  easily  volatile  liquid  like  alcohol 
or  acetone  which  would  not  affect  the  solid  matter,  more 
accurate  results  might  be   obtained,  and   in    less    time. 
Accordingly  he  took  2  grams  of  the  same  drops,  coarsely 
crushed,  covered  them,  in  a  flat  bottomed  porcelain  dish, 
with  acetone,  after  10  minutes  poured  this  off  and  repeated 
this   washing  several  times,   further  crushing   the  sii-;us 
under   the   acetone,   and    finally   drying   for  an   hour   or 
two  in  the  water  oven.     The  loss  was  3  per  cent,  and  the 
residue  was  colourless  and  apparently  quite  dry.     He  then 
tried  2  grams  of  sweetened  condensed  milk,  mixing  it  with 
5  cc.  of  acetone.      In  this  case,  the  latter  could  not  be 
decanted  as  it  would  carry  the  milk-fat  with  it.     It  was. 
however,  sufficient  to  dry  'it  off  at  about  50'  C.  and  repeat 
the  operation  several  times.      The    evaporating    acetone 
carried  the  water  off  with  it.     The  residue,  when  nearly 
free  from  water,  could  be  powdered  under  the  acetone  and 
after  heating  for  a  short  time  at  90°— 100°  C.  was  obtain,  d 
as  a  dry  powder  without  discolouration,  the  loss   being 
in  the  only  experiment  tried,  24-s  per  cent.     The  Bame 
milk  dried   in   the  usual  way    at  97°  C.   for  3  hours   lost 
23-1  per  cent,  and  in  .">  hours  23*5  per  cent.     He  did  not 
Buppose  the  Use  of  acetone  for  removing  water  wa-  a  new 
idea    but  apparentlv   it   deserved    more   attention   and    it 
on  furthur  experience  the   method    proved   trustworthy 
it  might  have  a  wide  application. 

Mr.  W.  F.  Reiij  said  that  the  assumption  that  underlies 
the  Campbell  process  was  that  commercial  calcium  carbide 
was   a   definite  chemical  compound  ;    but    it    wa-    \ 
irregular  indeed   in  composition,  and    it    would    be   n 
dangerous  to  base  any  analytical  method  where  precision 
was   required   upon   the  regular  composition  of  carbide 
from     whatever    source.     There    were    not     OBTj     several 
different  methods  of  making  ealoium  carbide,  but  according 
to   the   raw  materials   used   they   got    very  different 
mixed  with  the  acetylene. 

Mr.    \V.    P.    Dbbapbb  said  that  in  some   investigations 
in  organic  work  it   was  necessary  to  endeavour  to  Rnd 
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out  whether  the  water  present  was  absorbed,  or  whether, 

and  Mr.  Huntly  had  said,  it  was  in  oloser 
combination.  It  had  been  noticed  Bome  time  ago  when 
treating  certain  organic  substances  in  a  deaiocator,  that 

if  a  vacuum  were  used,  the  wator  was  given  ap  so  rapidly 

that  no  differences  of  the  order  mentioned  oould  be  ob- 
d.  hut  if  smh  materials  won-  dried  in  an  ordinary 
deaieeetor  over  sulphuric  acid  and  examined  at  intervals 
for  Ion  of  weight,  one  conld  sometimes  gel  an  indication 
of  a  break  in  the  enrre,  which  might  possibly  show  that 
at  thus  point  mere  absorption  finished  and  the  water 
remaining,  was  in  a  closer  state  of  combination.  This 
mat ter  w.»s  one  of  considerable  interest  in  cases  when 
the  presence  and  "'  state  "  Of  water  materially  altered  or 
trolled  the  course  of  certain  industrial  opera- 
tions. 

Mr.  A.  (iREKNWKi.i.  said  that  the  accuracy  of  the  deter- 
mination of  the  presence  of  moisture  in  coal  was  not  too 
small  a  matter  to  affect  the  practical  question  of  the  sale 

ry  little  moisture  was  a  matter  of  importance. 

He  thoughl   that  the  discrepancies  there  had  been  as  the 

It   of   the   various   methods   of  analysis   employed   by 

different  chemists  producing  different  results  had  done 

very  much  to  damage  the  reputation  of  analysis  in  the 

view  «'f  the  coal  owners  and  colliery  managers.     He  thought 

rything  that  could  be  done  to  remove  those  diserepan- 

r  -mall  they  might  he.  was  desirable. 

Mr.  Hi'NTl.Y.  in  reply,  said  that  the  method  of  working 

in  a   vacuum,   without    any    drying  agent  suggested   by 

\|  [interest   ami  worthy  of  trial.     The 

onm  and  a  high  temperature,  mentioned  by 

Dr.    S.  hid  row  it/,    had    been    included    under    the    second 

direct   method,   but   if  correct    results   could   be   obtained 

with  either  a  vacuum  or  high  temperature,  it  seemed  an 

unnecessary    complication     to    use    both.     Mr.     Huntly 

■  ^1  with  Mr.  Philip  that  the  direct  distillation  method 

almost    the    only    one    available   for   a    complicated 

liquid  like  crude  fuel   oil.     .Mr.    Buttcrheld    regarded  an 

accuracy  of  1   per  cent,  in  the  determination  of  moisture 

in  coalas  g<">d.      With  this  he  could  not  agree;  in  large 

this  amount  i'  '  d  too  large  a  sum  to  be 

!  by  'he  contractor.     In  this  connection  it  should 

mentioned  that  the  problem  of  sampling  large  bulks  of 

coal  wa-  lly  excluded  from  the  paper.     Mr.  Huntly 

•  ■- d   with  Mr.   Evershed  that  moisture  was  extremely 

difl  sects,    but   did  not  quite  follow 

the   method   of   powdering   with    acetone.     The   vacuum 

thod    would    probably    L'ive    reliable   results    in   such   a 

case.     Mr.    Skertehhj  ..owed  that   dealing   with 

non-voLatiN-    surr-tances,   a    vacuum   always    gave    higher 

results  than  th<- oven.     I  emed  some  doubt  amongst 

different  workers  as  to  the  length  of  time  necessary  tor 

i  a  vacuum  at  the    ordinary     temperature  for 

all  the  water  to  be  removed.    Mr.  HiBebrand  found  losses 

up  _iv  n  a  vacuum  of  about  1  mm.. 

and  a  sufficient  surface  of  strong  sulphuric  acid.  4S  hours 

appear1  to  be  ample.     (See  comparison  of  figures,  Hille- 

brand  &  Badger,  with  those  of  Huntly  for  the  same  coals.) 

Mr.   CosTE  al-o  replnd. 
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following  is  an  account  < '  ireliminary  experi- 
•     :  with  the  ol 

vast  amount  of  thi-  wild  plant  [  te  annually. 

Ther<-  are  about  eighty-five  sp  '  be  milkweed  family* 

•h<rn  State*  sad  Canada."     Brittoo 


and  a  number  of  allied  plants,  all  having  a  milky  juice- 
The  most  common  species,  Anclepias  syriaca  or  common 
milkweed  or  silkweed,  is  found  growing  abundantly  on  all 
kinds  of  soil  of  a  dry  sandy  or  clay  nature  in  Canada  and 
the  United  States.  Another  species,  swamp  milkweed 
(Asclepias  incamata),  is  richer  in  bast  fibres,  although 
its  occurrence  is  by  no  means  so  common.  This  latter 
species,  as  the  common  name  indicates,  is  found  in  wet  or 
boggy  places.  The  plant  is  a  perennial,  coining  up  in 
early  June,  blossoming  in  .July,  and  going  to  seed  in  August 
or  September.  When  the  plant  has  come  up  about  six 
inches,  it  is  often  cut  and  used  as  a  pot-herb,*  having  a 
taste  much  like  asparagus.  The  plant  when  full-grown 
resembles  the  familiar  house  rubber  plant,  the  leaves 
having  much  the  same  shape  and  appearance.  The  height 
of  mature  plants  is  from  three  to  four  feet  for  the  common 
milkweed,  and  three  to  six  feet  for  the  swamp  milkweed. 
The  leaves  are  collected  by  some  people  and  cooked  like 
spinach  as  greens.  Both  these  species  have  a  very  attract- 
ive and  fragrant  flower. 

The  milkweed  is  very  abundant  in  Ontario,  where  the 
author's  attention  was  drawn,  about  six  years  ago,  to  the 
great  quantities  going  to  waste  annually.  Different 
possibilities  and  uses  were  presented,  such  as  the  extraction 
of  rubber  from  the  latex,  the  separation  of  the  bast  fibre, 
the  extraction  of  the  oil  in  the  seed  and  the  use  of  the  cake 
as  a  cattle  food,  the  uses  of  the  coma,  and  the  utilization 
of  the  woody  stalk  as  a  source  of  paper. 

Rubber. — Some  preliminary  qualitative  experiments 
were  performed  on  the  methods  of  the  extraction  of  the 
latex,  and  the  preparation  of  rubber  and  resins  from  the 
same.  The  publication  of  a  paper  on  "  Milkweed  rubber/' 
by  C'has.  P.  Fox.f  where  the  subject  of  the  manufacture 
of  rubber  .was  treated  most  fully,  turned  the  author's 
experiments  in  the  direction  of  the  fibre,  oil,  coma,  and  paper 
stock.  Mr.  Fox's  work,  which  covered  a  period  of  twelve 
years,  is  not  very  gratifying  from  a  financial  standpoint. 
Quoting  from  Mr.  Fox's  paper,  "  The  yield  of  rubber  on  the 
basis  of  latex  is  2 — 3  percent.,  the  resin  is  white,  tasteless, 
odorless,  and  insoluble  in  alcohol.  A  careful  study  of  the 
question  covering  a  period  of  twelve  years,  indicates  that 
while  rubber  is  a  product  of  the  plant,  the  amount  is  so 
small,  its  quality  is  so  inferior  and  its  cost  of  production 
is  so  high,  that  a  profitable  industry  is  out  of  the  question." 
The  nature  of  the  soil  had  a  decided  influence  on  the  quan- 
tity of  rubber  and  resin  available  ;  dry  soils  give  a  higher 
yield  than  wet  or  swampy  soils. 

Fibre. — The  fibre,  especially  the  fibre  of  the  Aschpias 
incarnaUt,  presents  a  most  promising  field.  The  bast 
fibres  lie  between  the  inner  woody  tissue  of  the  stalk  and 
outer  skin  or  bark.  The  separation  of  the  fibre  is  a  problem 
both  chemical  and  mechanical.  The  fibres  run  the  whole 
length  of  the  stalk  and  may  be  obtained  in  this  length 
(3 — 6  feet)  by  carefully  regulated  processes.  One  stalk 
(Asclcpias  syriaca)  when  thoroughly  air-dry  gave  a  yield 
of  9-18  per  cent,  fibre.  The  preen  plants  were  treated 
mechanically  for  fibre  but  the  fibres  were  gummy.  Plants  cut 
green  and  dried  were  retted  similarly  to  the  method  used 
in  retting  flax  for  linen  ;  nine  days  gave  sufficient  decom- 
position to  enable  the  fibres  to  be  removed  mechanically. 
Some  plants ( A sclepias  incamata)  gone  to  seed, gave  all  the 
fibre  in  one  strand  by  a  simple  mechanical  process  followed 
by  a  simple  carding  operation  ;  these  were  free  from  other 
tissue,  and  bleached  to  a  pure  white  with  dilute  sodium 
hypochlorate,  and  had  a  Hilky  lustre.  The  ash  content 
of  t  he  bleached  fibres  was  0*36  per  cent.  The  fibres  resem- 
ble flax  very  closely  ;  they  are  stronger  than  flax  but  not 
quite  as  strong  as  the  fibres  of  similar  diameter  of  manila 
hemp.  'In  account  of  t  he  silky  appearance,  whiteness,  and 
ngth,  this  fibre  offers  itself  as  a  possible  textile  fibre. 
The  length  of  the  fibre  and  the  strength  makes  it  applic- 
able as  a  thread  or  rope  material.  The  leaves  contained 
little  fibre  and  were  not  used  in  any  of  this  work. 

Set-flu  and  oil. — The  native  plants  of  the  common  milk- 
weed ha  ve  from  id  -20  pods,  each  pod  containing  about  171 
weds,   'lie-  weight  of  the  seeds  from  one  pod  is  about  I 

trrarn .  to  that  an  a  verage  of  15  grms.  of  seeds  per  plant  may 
be  safely  counted  on.     The  seeds  were  ground  fine  and 


•  i    -    Dept.  of  Auric.,  Bulletin  246,  p  25. 

t  OhlO    Natural,   t,    Vol.    X  I ..    No.    :>,,   p.    ^71. 
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dried  to  constant  weight  in  a  water  oven  ;  samples  of  from 
5 — 15  grms.  were  extracted  with  ether ;  the  j'ield  of  oil, 
on  the  basis  of  air-dried  seeds,  averaged  21  per  cent. 
The  oil  had  about  the  same  colour  and  consistency  as 
fresh  linseed  oil.  The  iodine  value  on  these  samples 
averaged  130.  The  resultant  cake  or  meal  contained  4-9 
per  cent,  ash ;  the  nitrogen  content  is  under  analysis. 

Coma.  The  seeds  in  the  pod  are  each  attached  to  a 
coma  or  down  ;  this  is  readily  blown  away  when  the  pods 
dry  up,  but  it  is  possible  to  save  all  the  coma  if  the  plants 
are  harvested  green  or  just  before  the  pods  open.  The 
average  yield  of  about  6  grms.  of  coma  per  plant  was  ob- 
tained. The  coma  is  pure  white  or  creamy  white,  of  very 
silky  appearance,  very  soft  and  springy.  The  ash  content 
is  0-9  per  cent.  It  is  a  question  whether  this  could  be 
woven,  but  it  could  be  used  as  an  upholstering  material 
or  a  substitute  for  feathers  or  silk  floss  in  cushions.  It 
would  also  make  a  high  grade  paper  stock. 

Paper.  The  woody  tissue,  making  up  about  80  per  cent, 
of  the  total  weight  of  the  plant,  presented  the  possibility 
of  a  new  source  of  material  for  paper  stock.  It  was  found 
that  the  usual  soda  process  at  120  lb.  for  four  hours,  with 
112  grms.  of  soda  per  litre,  was  too  severe  a  treatment, 
causing  the  entire  wood  to  become  gummy.  A  treatment 
for  two  hours  at  120  lb.  caused  complete  disintegration, 
and  on  heating  and  bleaching  gave  a  pulp  which  showed 
itself  to  be  a  true  chemical  pulp.  The  sulphite  process 
was  not  tried.  The  pulp  could  be  made  into  paper  of  good 
strength  and  appearance  and  took  dye  equally  as  well  as 
other  standard  stocks.  The  paper  made  contained  some 
natural  sizing  material,  as  the  difference  in  the  sized  and 
unsized  papers  was  hardly  noticeable.  The  ash  content 
of  the  bleached  pulp  was  1-09  per  cent. 

In  the  process  of  paper  making,  the  author  is  indebted 
to  Dr.  Otto  Kress  of  the  Industrial  Laboratory,  for  his 
valuable  suggestions  and  services  ;  liberal  use  was  made 
of  the  new  paper  making  machinery  recently  installed  in 
that  department  through  the  efforts  of  Professor  M.  C. 
Whitaker. 

The  author's  sincere  thanks  are  due  to  Professor 
Marquette,  Department  of  Botany.  Columbia  University  ; 
Dr.  N.  A.  Cobb  and  Dr.  Brand  of  the  U.S.  Bureau  of  Plant 
Industry,  Washington,  and  to  Mr.  H.  T.  Giisson,  Dominion 
Botanist,  Ottawa,  Ontario,  for  their  valuable  suggestions 
and  references. 

After  the  publication  of  the  programme  for  the  meeting 
of  the  Local  Section,  Mr.  Win.  Haskins  of  Chicago,  111., 
wrote  to  the  effect  that  milkweed  and  the  allied  plants, 
Caloiropis  procera  and  Calotropis  gigavtea,  of  India,  had 
interested  him  considerably  for  a  number  of  years.  His 
correspondence  was  put  at  the  author's  disposal  and  a 
most  interesting  English  patent  was  found :  English 
Patent,  A.D.  1885,  No.  11,561,  granted  to  Dr.  George 
Kassner  of  Breslau,  Germany,  for  "  Improvements  in  the 
process  or  manner  of  manufacturing  caoutchouc,  wax, 
fat,  vegetable  fibre,  fibre  wood,  etc.,  from  lactucarious 
plants."  Among  the  plants  containing  milky  juice 
Ascle.pias  was  included  (see  this  J.,  1886,  495). 

The  possibilities  of  starting  a  new  industry  relying  on 
the  wild  plants  solely  as  the  supply  is  indeed  problematic, 
so  that  some  system  of  cultivation  and  harvesting  would 
have  to  be  relied  on  to  supplement  the  vast  amount  of  the 
wild  plant.  The  fact  that  one  species  can  be  grown  on  dry 
soils  unsuited  for  other  crops,  and  that  another  species 
can  be  grown  on  wet  soils,  presents  a  new  profitable  crop 
for  some  of  our  dry  or  wet  soils  which  are  now  of  little  use. 

Work  is  still  in  progress  on  this  subject,  and  extended 
work  will  be  undertaken  during  the  coming  summer  and 
fall. 


THE  HYDROGENATION  OF  OILS. 

BY   CARLETON    ELLIS. 

See'thisJ.,  Dec.  31st.,  1912,  pp.  1155—1166. 

Discussion. 

Dr.  C.  F.  Chandler  said  that  his  attention  had 
been  attracted  to  the  matter  of  the  solidification 
of    liquid    fatty    oils    a    long    time   ago.       The   subject 


had  originally  come  up  about  125  years  ago  when,  in 
1787,  the  bodies  in  the  Cemetery  of  the  Inno- 
cents in  Paris  were  removed,  and  Foueroy  discovered 
that  many  bodies,  which  had  been  buried  there  more  than 
thirty  years  before,  were  in  a  remarkable  state  of  preser- 
vation and  had  changed  in  great  part  to  a  wax-like  substance, 
since  called  adipocere,  LeichenfettorFettwachs  in  German. 
In  1859  bodies  in  the  Potters  Field  in  New  York,  which 
was  at  49th  to  50th  Street,  and  between  Lexington  and 
Madison  Avenues,  were  removed  to  Hart's  Island  to  make 
way  for  the  Women's  Hospital.  There  had  been  buried 
here  about  30,000  paupers  in  trenches,  and  when  the  bodies 
were  taken  up,  it  was  found  that  many  of  them  had  been 
transformed  into  adipocere.  One  of  the  complete  bodies 
had  been  preserved  at  the  College  of  Physicians  and  Sur- 
geons. Other  similar  cases  of  the  transformation  of  animal 
remains  into  adipocere  had  been  noted  in  the  case  of  a 
pig,  of  some  sheep,  and  even  of  a  fossil  bison,  and  there 
were  many  instances  of  the  finding  of  bog  butter  in  the  bogs 
in  Ireland  in  which  a  similar  hardening  of  fatty  matters 
had  occurred.  The  adipocere  on  analysis  proved  to  consist 
of  fatty  acids  and  not  glycerides,  and  the  melting  point, 
62°  C,  corresponded  closely  with  that  of  palmitic  acid. 
The  iodine  figure  of  the  adipocere  in  one  case  was  found  to 
be  9-8  and  in  another  case  14-0,  whereas  the  iodine  figure  of 
human  fat  was  41-5.  Two  theories  have  been  advanced  to 
explain  the  origin  of  adipocere.  One  theory  assumed  that 
the  glycerides  of  the  body  had  simply  been  hydrolised, 
the  glycerin  washed  away,  and  the  fatty  acids  left  in  situ. 
But  the  fatty  acids  did  not  correspond  to  human  fat  in 
which  olein  largely  predominated.  If  the  adipocere  con- 
sisted largely  of  stearic  acid,  it  might  be  assumed  that  the 
olein  had  been  hydrogenized  into  stearin,  or  the  oleic 
acid  into  stearic  acid.  But  as  the  adipocere  was  chiefly 
palmitic  acid  with  only  sixteen  carbon  atoms,  hydrogena- 
tion  would  have  to  diminish  carbon,  and  increase  hydrogen. 
That  was  not  impossible.  The  other  theory  was  that  the 
adipocere  was  not  derived  from  the  human  fat,  but  from 
the  decomposition  of  proteids. 


Sydney  Section. 


Meeting  held  at  Sydney  on  Thursday,  November  21st,  1912. 


MR.  LOXLEY  MEGGITT  IN  THE  CHAIR. 


A  DANGEROUS  TYPE  OF  SPIRIT  LAMP. 

BY   THOMAS   STEEL,    F.L.S. 

There  have  been  for  some  years  past  on  sale  in  Sydney, 
and  doubtless  in  other  cities,  small  tin-plate  spirit  lamps 
of  a  highly  dangerous  type.  The  construction  of  the  lamps 
in  question  is  shown  in  the  accompanying  sketch.     The 


tube,  A,  perforated  at  the  top,  oontama  a   wjok  «nd   U 
surrounded  by  a  second  wick,  B.     The  Wiok-tabe  m  some 
J  i   2 
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h  lamps  tit  —  fairly  tightly  into  the  neok  of  the  lamp, 
ami  .»  >niiill  vent-hole  is  provided  close  np  to  the  central 
opening,  and  therefore  to  the  Bum.  1m  others  the  wick- 
tube  has  loon  ii>  the  body  of  t lu-  lamp,  there  being  about 
Jin.  clearanoe  all  roond  it." 

In  enoh  ■  type  nf  lamp  the  ipaoe  in  the  lamp-body,  over 

the  spirit,  becomes  tilled  with  an  explosive  mixture  of  air 

and  spirit  rapoar  which  is  readily  ignited  whin  the  lamp 

t.     Immediately  on  lighting  the  lamp  the  explosive 


vapour  took  fire  and  blew  out  the  flaming  wick  together 
with   a  shower  of  ignited  spirit. 

To  make  the  lamps  safe,  a  sheath  tube  should  bo  fitted 
from  the  neck  nearly  to  the  bottom,  so  as  to  be  sealed  by 
the  spirit, and  the  wick  should  be  thiek  enough  to  fit  fairly 
tightly  at  the  neek.  This  would  prevent  ignition  of  the 
explosive  vapour  in  the  lamp.  To  facilitate  filling,  a 
suitable  opening,  closed  by  a  perforated  screw  plug,  should 
be  provided  near  the  top  edge  of  the  body. 


Journal  and  Patent  Literature. 

-   BririCATIONS  may  I*  obtained  by  post  l>y  remit  tine  as  follows  :— 
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Patents;. 

M-  ••  ■'.  pas,  or  liquid  ;   Devices  for .    ('.  A. 

Hartung.    Berlin.     Eng.    Pat.    27,357,    Dee.    6,    1911. 
Under  Int.  Cenv.,   Dee.  ii.   mm. 

Thf.  vlume  ..f,»  current  of  gas,  steam,  or  liquid  i-  measured 
by  nuaib  of  a  float  connected  by  a  rigid  rod  with  one  oi- 
ls dipping  into  mercury  and  adapted 
or  Bmaller  resistance  to  the  passage 
ofaeorrenl  of  electricity  panning  through  them,  in  accord- 
ance with  tie-  position  of  the  Moat,  which  depends  upon 
the  rate  of  Bow  of  the  fluid  The  float  chamber  is  rendered 
pw-ticht    by   n.  -   .i   mercury  seal  carried   by  the 

float  'hit  friction  is  reduced  to  a  minimum  and  the 

aensitivrne-.-  of  tie-  apparatus  correspondingly  increased. 

*  — H.  H. 

..</  sMaronu,     (  .  p.  |;,„  ,    .     \  .;,.,„„•  to 
'    '  ■  ■  .    Milwaukee,   Win.      US 
254,  D       I,  1912. 

The    pro*-. Masts    in    maintaining    a    forced    hated 

•■I  an  enclosure  and  in  passing  wet  articles, 

»hi<h   have   previously    been   heated    to   a   temperature 

il  to  t h it  of  the  outlet  end  of  the  draught,  through  the 

tion  opp.-ite  to  Mi  it  ..I  ile   draught. 

•  a  tunnel  m  ployed  having  an  air 

devices  at  each  end  for 

and  v.i-  respectively.     II.  II. 

I.   M.   Gabler-Satiter,  Obergunz- 
banj   '  Pat.  1  044   767,  Dec.   10,  1912. 

Th;  .  be  deak  i  i!<  d  i-  din  i  ted  in  a  thin  layer 

npon  the  outer  ,,f  ;i   revolving  drum   which  i 

partially  lurrooaded   b.  ,,,,N   chamber  havini 

perforated  weB  in  proximity  to  the  drum.     Th<    eacuum 
m*y  be  f  i   fan,     ||.  ||. 

ill.  New  Fork.    D  8   Pat 
IJ647.90S    Dei     17,   1912 

ipparatu*  compt  ry  cylindrical  casing  having 

n   the   form   of 
l—  and  diametrically  opposed  to  each  other, 
rried  utto  the  casing  bj  the 

'   ':  between 

ing  are 
•  hi  --  o.,p-  and  outlet  opening        II  II 

apparai  ,„,i  ih-   /, I-        Meant  for 

E. 

•  d  from  a  condei 


mixture  of  air  and  steam  is  then  passed  through  a  cooling 
device  where  the  steam  is  partially  condensed,  after 
which  the  air  is  further  compressed  and  the  steam  com- 
pletely condensed  by  a  water  jet  apparatus  operated 
by  the  cooling  water  of  the  condenser. — H.  H. 


Vacuum  apparatus  ;   Means  for  evacuating 


-.  E.  Josse 
and  W.  Gensecke,  Charlottenburg,  Germany.  U.S.  Pat. 
1,040,304,  Dec.  3,  1912. 

A  condenser  is  provided  with  a  conduit,  permanently 
open  to  the  atmosphere,  in  which  is  fitted  a  steam  ejector 
capable  of  discharging  the  air  and  vapour  against  a 
pressure  of  at  least  one  atmosphere.  Two  heat-exchanging 
devices  are  fitted  on  the  discharge  side  of  the  jet,  through 
the  first  of  which  the  water  of  condensation  from  the 
condenser  is  passed  for  the  purpose  of  heating  it,  and 
through  the  second  of  which  the  cooling  water  of  the 
condenser  is  passed  for  the  purpose  of  condensing  the 
ejected  steam. — H.  H. 

Filter-press ;    Automatic .     R.    Lemmon   and    R.    P. 

Holmes.     Boulder    City,     W.     Australia.     U.S.     Pat. 
1.047,093,  Dec.  10,  1912. 

A  disc  or  table,  which  is  rotated  intermittently,  carries  a 
number  of  filtering  chambers  each  having  a  movable 
filtering  bed.  Two  sets  of  reciprocating  plungers  are 
adapted  to  enter  the  filter  chambers  from  above.  The 
plungers  of  one  set  fit  air-tight  in  the  chambers  and  press 
the  liquid  from  the  pulp  by  air  pressure.  The  plungers 
of  the  other  set  are  hollow  and  carry  agitating  fingers 
which  are  adapted  to  discharge  water  on  to  the  pulp 
and  at  the  same  time  to  stir  the  mixture.  The  chambers 
are  charged  with  pulp  at  one  position  of  the  rotating  table, 
and  the  pulp  is  subjected  to  alternate  filtering  and  washing 
actions  as  the  table  rotates,  until  the  finished  cake  of  solid 
material  is  discharged  by  raising  the  movable  filtering 
bed.-    II.  II. 

Filler.    C.    E.    Ballow,    Los    Angeles,    CM.    U.S.    Pat. 
1,048,384,  Dec.  24,   1912. 

A  iii.tkk  is  l.uilt  up  of  two  semi-cylindrical  vessels  the 

Hit  -ides  of  which  consist  of  perforated  boards  covered 
with    filtering  cloth.      The   lilter  boards   are  spaoed  apart, 

and  enclosed  to  form  a  filtrate  chamber  through  which 
runi  a  hollow  shaft  with  pipes  tor  supplying  liquid  to  be 
filtered  to  the  semi  cylindrical  vessels,  'he  whole  arrange- 
in.  nt  forming  a  drum  which  is  rotated.  Rotary  agitators 
may  be  mounted  within  the  filtering  vessel  .     11.  11. 

Filter.    0.  Riemann.    Ger.  Pat.  2r,i.9.'t2,  Oct.  15,  mil. 

I  hi.  filter  (see  fig.)  is  of  the  type  iii  which  a  filter-chamber 
covered  with  a  filter-clotfa  revolves  around  a  central  fixed 
pillar,  ii,  towardi  which  the  floor,  a,  of  the  filter-chamber 

lope-  downward  :  in  the  central  pillar  is  a  suction 
chamber,  with  which  the  compatfmonl     n    "l  the  filter- 
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chamber  arc  placed  in  communication  in  a  definite  order. 
From  the  sleeve,  c,  on  the  central  pillar  an  inclined 
partition,    m,    projects    into    the    compartments    of    the 


filter-chamber  to  within  a  short  distance  of  the  inclined 
floor,  a,  of  the  latter,  whereby  the  suction  is  distributed 
approximately  uniformly  over  the  whole  surface  of  the 
filter-cloth.— A.  S. 


Filter-press  ;    Combined  hydraulic  press  and .     C'hem. 

Fabr.  Griesheim  Elektron.     Ger.  Pat.  252,577,  Oct.  5, 
1911. 

Between  the  filter-plates  of  an  ordinary  filter-press, 
hydraulic  cylinders  are  interposed,  the  rams  of  which  arc 
used  to  compress  the  filter-cakes  after  the  filter-chambers 
have  been  completely  filled.  The  faces  of  the  rams 
turned  towards  the  filter-chambers  may  be  provided 
with  a  filtering  surface,  and  in  order  to  increase  the 
capacity  of  the  press  without  increasing  the  number  of 
hydraulic  rams,  intermediate  plates  having  filtering 
surfaces  on  both  sides  may  be  fitted  in  the  press. — A.  S. 


Gases,    vapours,    or    vapours    and    gases ;     Separation    of 

mixtures  of by  means  of  charcoal  (wood  charcoal. 

blood  charcoal)  or  other  adsorbent  material.     J.  Behrens. 
Ger.  Pat,  251,693,  Jan.  16,  1912. 

The  adsorption  is  effected  under  atmospheric  or  increased 
pressure,  at  a  temperature  between  the  critical  points  of  the 
respective  gases  or  vapours,  and  the  adsorbed  gases  arc 
subsequently  recovered  by  diminishing  the  pressure. 
The  process  is  specially  applicable  to  mixtures  of  gases 
of  which  one  has  a  critical  point  below  and  the  other 
a  critical  point  above  the  ordinary  temperature.  It  may 
be  applied  to  the  separation  of  flue  gases  into  carbon 
dioxide  and  nitrogen  and  for  recovering  ether  from  air 
containing  ether  vapour. — A.  S. 

Column  apparatus  described  in  Ger.  Pal.  194,567  /  Applica- 
tion of  the .     K.  Kubierschky.     Ger.  Pat.  252,155, 

May  10,  1911.     Addition  to  Ger.  Pat.  194.567,  Dec.  13, 
1906  (see  Fr.  Pat,  384,982  ;   this  J.,  1908,  494). 

Claim  is  made  for  the  application  of  the  column  apparatus 
to  the  washing  of  one  liquid  by  another,  the  lighter  liquid 
taking  the  place  of  the  ascending  vapours,  and  the  heavier 
liquid  being  introduced  into  the  upper  part  of  the 
apparatus. — A.  S. 


Dust   collectors  ; 
moisture  in  — 


Process    for 
-.     W.  F.  L. 


preventing    deposition    of 
Beth.     Ger.  Pat.  252,431, 
May  27,  1911. 

The  gas  or  gas  mixture  (air)  which  is  used  for  cleaning 
purposes  by  passing  it  through  the  filtering  material  in 
the  opposite  direction  to  that  of  the  gas  to  be  purified, 
is  preheated  before  it  enters  the  dust-chamber,  so  that 
any  appreciable  cooling  of  the  filtering  material  and  of  the 
interior  of  the  dust  chamber  i    avoided. — A.  S. 


Atomisation  of  liquids  by  gases;    Apparatus  far  the . 

C.  Oetling.  Ger.  Pat.  253,156,  Nov.  .3,  1910. 
THE  liquid  passes  downwards  through  a  conduit  in  which 
transverse  baffle-plates  project  alternately  from  either 
side  wall  up  to  the  middle  of  the  conduit.  The  »:is  is 
introduced  through  openings  in  the  side  walls  opposite 
the  baffle  plates  and  forces  the  falling  liquid  against  the 
edges  of  the  latter,  whereby  it  is  atomised. — A.  S. 

Dryer;     Rotary .     S.    W.    Bonsai!,    Rye,    N.Y.     U.S. 

Pat.    1.047,610,    Dec.    17.    I'll  2. 
SEEFr.  Pat.  443,498  of  1912;  this  J.,  1912, 972.— T.  F.  B. 

Distilling  column.     F.    Pampe,   Halle-on-Saalc,  Germany. 
U.S.  Pat.  1,048,425,  Dec.  24,  1912. 

See  Fr.  Pat.  384,775  of  1907  ;  this  J.,  1908,  493.— T.  F.  B. 

Erratum. 

This  J.,  1912,  1167,  col.  1,  line  11  from  bottom,  delete 
first  eight  words  to  comma,  and  substitute  the  following : — 
"  In  a  known  form  of  gas-washing  apparatus  the  contact 
between  liquid  and  gas  or  vapour,  is  obtained  b}-  leading 
the  liquid  by  fixed,  inverted,  truncated  cones,  etc.,  towards 
and  upon  the  centre  of  central  rotating  discs  from  where 
the  liquid  is  thrown  outwardly  and  broken  up.  In  the 
present  method  for  securing  a  more  perfect  atomising 
action  " 
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Alcohol  as  a  motor  fuel.     Times  Eng.  Suppl.,  Jan.  15,  1913. 

If  alcohol  and  petrol  be  compared,  it  is  seen  that  the 
calorific  value  of  the  former  is  not  much  more  than  half 
that  of  the  latter,  so  that  from  this  point  of  view  alcohol 
would  appear  to  be  out  of  the  question  as  a  competitor  : — 


Petrol,  sp.  gr.  0-684 
Methylated  spirit    . . 


Calories, 
per  kilo. 


11,624 
6,200 


B.Th.r. 
per   lb. 


20,023 

11. Kid 


In  practice,  however,  this  difference  almost  disappears, 
and  a  test  made  with  the  fuels  in  two  8-h.p.  engines. 
designed  for  their  use, gave  the  consumption  as  follows  : — 

Petrol    340    grams  per  h.p.  hour 

Methylated  spirit   373-5  ,,  ,, 

The  efficiency  obtained  with  the  petrol  was  thus  only 
16-5  per  cent.,  as  against  28  per  cent,  with  the  alcohol. 

It  must  be  remembered  that  by  far  the  largest  proportion 
of  the  work  that  has  been  done  in  internal  combustion 
engines  has  been  carried  out  with  the  object  of  perfecting 
them  for  use  with  petrol,  and  only  a  small  amount  of 
attention  has  been  given  to  alcohol  as  a  motive  po* 
Possibly  when  a  similar  amount  of  research  has  bead 
directed  to  the  use  of  alcohol,  this  liquid  will  be 
found  more  suitable  than  petrol  as  a  motor  fuel  The 
higher  efficiency  obtained  with  alcohol  i-  due  to  I 
factors— the  greater  ease  with  which  complete  i  ombustJoa 
can  be  obtained,  and  the  smaller  proportion  of  air  net  -l.  .1 
as  compared  with  petrol ;  further,  with  alcohol  far  higher 
compression  and  a  comparatively  oool  oyoto  are  possible, 
conditions  which  are  among  the  most  important  in  luel 
economy.     The  Government  allows  the  us.-  of  donate] 

or  methylated  spirit  duty  free,  bul  oven  so  it tfa  si 

equal  to  that  to  which  petrol  has  now  risen.     I  hi*  how- 
ever is  not  due  to  cost  of  material  or  manufacture, 
to  the  Government  charts  for  lupervising  the  production 
to  make  sure  that  none  [eaves the  distillery  in  *  drinkabk 
condition.     If  it   were  recognised  that   .1  ntial  for 

the   national    welfare   that    cheap    motor   fuel   should 
obtainable,  10  per  cent,  of  crude  benroldi  >"» 
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ild  yield  ■  fuel  which,  bo  far  as  manufacturing  charges 
would  not  cost  maoh  over  6d.  a  gallon,  and  could  be 
I  in  all  existing  petrol  motors  with— at  most     a  slight 
alteration  in  the  oarborettor. 


Briq  Manufacture    and    properties.    Times 

Bag.  Suppi,  Jan.  1.  1913. 

Hi;;.  -  an-  largely  used  on  t ho  Continent  for  steam 

eially  for  locomotive  firing,  and  also  for 
domestic  use;  in  the  United  Kingdom  they  arc  not  often 
met  with.  In  the  United  States  they  are  somewhat 
commoner.  The  industry  abroad  is  a  wide  one.  including 
the  briquetting  of  all  kinds  of  coal,  lignite,  peat,  &o.  In 
the  United  Kingdom  it  is  almost  entirely  confined  to  the 
•it  fuel  industry  of  South  Wales,  which  is  responsible 
for  the  production  of  a  million  and  a  half  tons  of  briquetted 
fuel  yearly,  almost  all  of  which  is  exported. 

tkalry  all  the  briquettes  made  in  the  United  King- 
dom have  mteh  as  the  binding  agent,  with  sometimes  the 
addition  of  a  little  starchy  material.  The  mixing  of  the 
tine  e<->al  with  the  binding  agent  is  carried  out  at  a  fairly 
hich  temperature:  sometimes  superheated  steam  is 
injected,  the  volatile  matter  not  being  allowed  to  escape. 
The  mixture  is  briquetted  under  a  high  pressure  on  cooling. 
In  some  cases  the  briquettes  are  heated  or  partially  coked, 
thi-  treatment  rendering  them  less  likely  to  give  off 
smoke  when  burnt.  An  average  amount  of  pitch 
binder  is  t>  jwr  cent,  by  weight  on  the  finished  briquette, 
quality  of  the  pitch  used  is  an  important  factor  in 
making  good  briquettes.  Free  carbon  in  the  pitch  greatly 
detracts  from  its  binding  value. 

following  results  were  obtained  at  the  Monks  Ferry 
1  Laboratory,  Birkenhead,  in  tests  on  the  various 
briquettes  made  for  steam  raising.  The  calorific  values 
were  determined  by  the  Mahler  bomb  calorimeter: — 


Naphthalene  ;  Vapour-pressure  of- 


-,  and  determination 
of  naphthalene  in  purified  coal-gas.  E.  Schlumberger. 
J.  Gasbeleuoht.,  1012.  55,  1257—1260. 

Thoroughly  dried  air  was  slowly  passed  over  naphthalene 
in  a  thermostat  so  as  to  become  saturated  with  the  vapour, 
which  was  then  frozen  out  from  the  air  in  its  further  passage 
through  two  tubes  cooled  respectively  by  ice  and  by 
solid  carbon  dioxide.  The  loss  of  weight  of  the  naphtha- 
lene tube  and  the  gain  of  the  condensing  tubes  confirmed 
one  another.  The  air  after  removal  of  the  naphthalene 
was  passed  through  a  meter.  The  following  table  gives 
the  results  : — 


Temperature, 

Vapour  pressure 

Grms 

of  naphthalene 

°C. 

in  mm.  of  mercury 

m 

100   cub.    in. 

0 

0-006 

4-51 

5 

0-010 

7-38 

10 

0-021 

15-23 

15 

0-035 

24-95 

20 

0-054 

37-83 

25 

0-082 

56-48 

30 

0-133 

90-10 

35 

0-210 

139-96 

40 

0-320 

209-88 

45 

0-518 

334-39 

50 

0-815 

517-94 

Rutten's  modification  of  Colman  and  Smith's  method 
for  determining  naphthalene  in  coal-gas  (this  J.,  1909,  875, 
1179)  was  examined  and  slightly  modified  by  the  author, 
who  finds  the  following  method  quite  satisfactory  : — 
In  a  10-bulb  absorption  tube  exactly  2-7  grms.  of  picric 
acid  are  placed,  and  made  up  with  water  to  about  100  c.c. 
The  gas  is  passed  through  saturated  citric  acid  solution 
to  free  it  from  ammonia,  then  through  the  absorption 
tube,  finally  through  a  meter  :  300 — 400  litres  of  gas  should 


A. — Very 
poor 

bri'Miettes. 


Moisture,  per  cent 

•     

'    ' 

•  iblei,  per  i 

nt 

Kvap.  power,  lb 


2-20 
16-80 

si-oo 


100-00 


11-286 
11-68 


B. — Crown  brand. 


(1) 
1-80 
9-65 
80-89 
8-96 
0-91 
3-29 

100-00 

1-24 
15-15 


(2) 
6-61 

0-64 


1-22 
12-64 
13-919 

11-10 


C. — Another    D. — Arrow 
brand.  brand. 


1-80 
7-.'>3 
80-95 
4-20 
0-75 
4-77 

100-00 

1-17 

15-00 

13-682 

14-15 


E. — Anchor     F. — Ferndale 
brand.  steam  coal. 


1-12 

9-92 
80-45 
3-99 
0-82 
3-70 

100-00 

1-20 

12-88 
13-529 

14-00 


2-33 
5-07 
85-15 
3-98 
0-91 
2-56 

100-00 


9-77 
14-213 
14-70 


1-09 
4-35 
86-03 
3-94 
0-92 
3-67 

100-00 


11-29 

14-513 

15-01 


Now  that  rwktaei  from  petroleum, which  have  in  genera] 
a  high  calorific  vahie,are  becoming  increasingly  common, 
possible  that  coal  will  be  briquetted  to  have  a    til] 
great 


<"ryt;  ■  '!„>;,,„  of 


-.     L.  Vignon.  Comptec 
:  .  1912,  155,  1514-1617. 

n  fractionally  distilling  different  kind-  of  coal  and 
-<-oii-  products  produced  at  t)i>-  rari 
ithor  comet  to  the  following  genera] 

■  irated    hydrocarbons   (acetylene, 

'  i<  ally  all  evolved    below 

800  C  .  and  they  -ir-  nof  found  at  all  at  the  higher  tern- 

abundant    up    to    800 
:  then  beg  •  dl  off  in  quantity  a*  the  temperatun 

rises,     ii  ..  which  i-  ■  ,ii  any  quantity 

.predoi  ,  and  finally 

diminishes    from     1000     to     \2'>"    <  .     Carbon    monoxide 
sfly  form*  much  Ies«  than    10  per  cent,   of  the 
!ved  up  •  but  often  forms  over  30  per  cent,  of 

that  evolved  above  1000  ■  ■■  alio  this  J,,  1910,  1291  ; 

1011,  606.>-W   H 


pass  in  10 — 15  hours.  The  contents  of  the  tube  are  washed 
into  a  250  c.c.  flask  and  made  up  to  the  mark.  The  flask 
is  stoppered,  and  warmed  for  half  an  hour  to  40°  C,  with 
frequent  shaking,  then  cooled,  and  the  contents  filtered 
through  asbestos.  The  picric  acid  in  100  c.c.  of  the  filtrate 
is  determined  by  adding  25  c.c.  of  potassium  iodidc- 
iodatc  solution  (150  grms.  of  iodide,  30  grms.  of  iodate, 
400  e.c.  of  water),  and  titrating  with  thiosulphate  and 
starch  ;  2-7  grms.  of  thesamepioi  icacid  have  been  previously 
dissolved  in  250  c.c.  of  water  and  100  c.c.  of  this  titrated 
m  the  same  way.  The  difference  between  the  two  titra- 
tion- gives  the picrio  acid  combined  with  the  naphthalene. 
Benzene  in  coal-gas  produces  no  effect  on  pieric  acid,  and 
hence  dot    not  intei  fere with  the  naphthalene  determination. 

I.  T.  D. 


Dehydrogenation  catalysis;     Selective- 


-.     N.   Zcliusky. 
Ber.,  1912,  45,  3678—3682. 

Tin.  author  has  shown  previously  (this  J.,  1911,  1368) 
that  catalytic  dehydrogenation  by  palladium  or  platinum 
at  about  300'  C.  appears  to  be  characteristic  of  hexamothyl- 
cne  hydrocarbons,  and  in  the  present  paper  he  describes 
experiment*  mado  to  apply  the  reaction  to  the  separation 
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of  pentamethylene  and  hexamethylene  hydrocarbons  and 
to  the  investigation  of  petroleum  distillates.  A  mixture 
of  methylcyclopentane  and  cyelohexane  was  subjected 
three  times  in  succession  to  the  action  of  platinum  black  at 
300°  C;  the  quantity  of  hydrogen  evolved  was  93-4  per  cent, 
of  the  theoretical  quantity  calculated  for  the  conversion  of 
cyelohexane  into  benzene.  The  product  was  treated  with 
sulphuric  acid  (2  vols,  of  acid  of  sp.  gr.  1-84  mixed  with 
1  vol.  of  fuming  acid  containing  7  per  cent,  of  anhydride), 
which  sulphonated  the  benzene  ;  the  residual  unattacked 
hydrocarbon,  after  distillation  over  sodium  had  the  pro- 
perties of  the  original  pure  methylcyclopentane.  A  fraction 
(b.  pt.  102°— 104°  C,  sp.  gr.  0-7647  at  18°  C,  ntf  =1-4215) 
from  Baku  petroleum,  after  purification  by  treatment 
with  sulphuric  acid  of  the  strength  mentioned  above, 
when  treated  in  a  similar  manner  yielded  toluene  and 
a  hydrocarbon  (b.  pt,  101°— 102-5°  C,  sp.  gr.  0-7488  at 
20°/4°  C,  n2D°  ==1-4101),  which  was  probably  a  derivative 
of  cyclopentane  or  cyclobutane.  A  petroleum  fraction 
(b.  pt.  100° — 100-5°  C.)  obtained  by  repeated  treatment 
of  so-called  "naphtha-heptanaphthene  "  with  a  mixture 
of  nitric  and  sulphuric  acids,  gave  similar  results. — A.  S. 

Patents. 

Peat ;  Wet  carbonising  of ,  and  the  like.       T.  Rigby. 

Dumfries,  and  N.  Testrup,  London.     Eng.  Pat.  19.330, 
Aug.  29,  1911. 

Steam,  under  suitable  conditions  of  temperature  and  pres- 
sure, is  utilised  for  the  wet  carbonising  of  peat  and  the  like. 
The  materia]  is  contained  in  iron  tubes  enclosed  in  a 
boiler-like  shell  into  which  the  steam  is  admitted.  Formerly 
(see  this  J.,  1911,833)  gases  of  combustion  were  used  for 
heating  the  material.  Steam  has  the  advantages  of  pro- 
ducing no  local  over-heating,  and  can  be  readily  worked 
at  any  given  temperature,  the  condensed  water  being 
returned  to  the  steam -raising  plant. — G.  H.  F. 


Peat ;      Removal   of   water  from   wet -carbonised- 


-.  T. 
Rigbv,  Dumfries,  Scotland,  and  N.  Testrup.  London. 
Eng.'Pat,  24,748,  Nov.  7,  1911. 

The  patent  describes  a  method  of  removing  water  from 
peat  carbonised  by  Ekenberg's  process  (see  Eng.  Pat. 
10,834  of  1903  ;  this  J..  1904,  14),  alternative  to  that  des- 
cribed in  Eng.  Pat.  16,958  of  1911  depending  upon  the 
direct  drying  action  of  flue  gases  (see  this  J.,  1912,  1114). 
The  peat  containing  about  70  per  cent,  of  water  as  it  comes 
from  the  filter-press  is  finely  divided  in  a  pulveriser  and 
introduced  into  a  current  of  hot  flue  gases  which  carry  it 
forward  towards  the  briquetting  press  where  it  is  separ- 
ated from  the  gas  by  means  of  cyclone  separators.  It  was 
found  in  one  trial  that  the  percentage  of  water  was  reduced 
to  25  per  cent,  b}-  causing  the  peat  to  be  carried  through  a 
duct  150  ft.  long  by  a  current  of  flue  gas  moving  at  55  ft. 
per  sec.  and  entering  the  duct  at  a  temperature  of  about 
450°  C.  The  flue  gases  were  cooled  to  a  temperature  of 
about  70°  C.  If  necessary  an  auxiliary  furnace  is 
provided  to  give  the  required  volume  of  flue  gas. — H.  H. 

Coking  and  carbonisation  of  coals  ;   Shaft  furnace  for . 

J.  Liitz.     Ger.  Pat.  252,154,  Nov.  18.  1911.     Addition 
to  Ger.  Pat.  250,576,  June  27,  1911  (this  J., 1912,  1172). 

The  central  portion  of  the  furnace  which  is  surrounded 
by  the  conical  bottom  plate  of  the  annular  coking  chamber, 
as  described  in  the  main  patent  (loc.  cit.),  rests  on  a  per- 
forated water-chest,  so  that  when  the  bottom-plate  is 
lowered,  the  coke  is  flooded  with  water.  Nozzles  are 
provided  in  the  water-chest  through  which  jets  of  water 
are  forced  on  to  the  coke  to  complete  the  quenching.  The 
gases  and  vapours  evolved  arc  withdrawn  through  an 
exhaust-pipe.  The  valves  controlling  the  water-supply 
and  exhaust  pipes  are  connected  with  the  bottom-plate, 
in  such  a  manner  that  they  are  opened  when  the  latter  is 
lowered. — A.  S. 

Coke  oven.     E,  Chur.     Ger.  Pat.  252,437,  Jan.  30,  1912. 

The  oven  has  vertical  heating  flues  and  the  combustion 
ol  the  heating  gases  is  effected  not  only  at  the  ton  or  at  the 
bottom  of  the  flues,  but  also  at  a  point  about  half-way  up. 


The  heating  gases  and  air  are  led  to  the  point  of  combustion 
in  the  middle  of  the  flue  through  two  concentric  pipes 
projecting  downwards  from  the  top,  or  upwards  from  the 
bottom,  of  the  flue.  A  third  concentric  pipe,  surrounding 
the  two  just  mentioned,  is  used  as  the  supply  pipe  for  the 
heating  gases  for  the  burners  at  the  top  or  bottom  of  the 
flue.— A.  S. 


Fuel  ;  Production  of  gaseous .     A.  W.  Southey,  Edg- 

ware,  London.     Eng.  Pat.  27,  612,  Dec.  8,  191 1. 

Gaseous  fuel  for  use  in  internal  combustion  engines  is 
produced  by  spraying  liquid  fuel  into  a  chamber  where  it  is 
partially  burnt  by  a  limited  supply  of  air.  The  oil  which 
does  not  become  fixed  or  vapourised,  falls  to  the  bottom  of 
the  chamber  and  is  again  pumped  through  the  spraying 
nozzle.  The  air  supply  is  sucked  into  the  vapouri'sing 
chamber  by  the  suction  of  the  engine,  and  ignition  is 
effected  by  means  of  a  pilot  flame  which  is  also  drawn 
into  the  chamber  bv  the  suction  through  a  hole  in  the  side 
wall.— H.  H. 


Gas  producers.  The  Dowson  and  Mason  Gas  Plant  Co., 
Ltd.,  Manchester,  and  J.  Cunningham,  Glasgow.  Eng. 
Pat.  14,894,  June  26,  1912. 

In  gas  producers  of  the  type  having  revolving  pokers 
projecting  into  the  upper  layers  of  the  fuel,  the  pokers  arc 
carried  by  a  series  of  rotatable  heads  annularly  disposed 
around  the  central  feed  hopper,  each  head  being  preferably 
water-luted.  The  pokers,  which  may  be  water  cooled, 
are  mounted  in  cylindrical  bearings  on  the  heads  so  that 
they  can  be  inclined  at  any  angle,  thus  causing  the  points 
to  describe  circles  of  desired  radius,  and  they  may  also 
be  caused  to  project  to  any  desired  distance.  The  heads 
may  be  rotated  either  by  means  of  a  chain  or  by  spur 
gearing. — H.  H. 


Oil-gas;     Generating and    oil-gas    producer.     F.    H. 

Bates,  Elyria,  Ohio,  Assignor  to  Power  Plant  Engineering 
Co.  U.S.  Pats.  1,046,539,  1,046,540,  1,046,541,  and 
1,046,542,  Dec.  10,  1912. 

(1)  Oil-gas  for  explosive  engines  is  produced  by  circu- 
lating the  oil  through  a  vaporiser  which  contains  a  body 
of  oil  at  a  constant  level.  The  oil  is  circulated  more 
rapidly  than  it  is  vaporised,  the  excess  returning  to  the 
supply  tank.  (2)  Apparatus  for  carrying  out  the  process 
described  above  comprises  an  oil  tank  from  which  oil  is 
pumped  to  the  constant-level  feed-pot  of  the  vaporiser, 
the  excess  of  oil  passing  by  an  overflow  pipe  back  to  the 
tank.  The  feed-pot  has  connections  to  the  vaporise] 
above  and  below  the  level  of  the  liquid.  (3)  The  process 
is  carried  out  in  a  series  of  vaporisers,  the  oil  being  caused 
to  flow  from  one  vaporiser  to  another  in  such  a  way  that 
a  lighter  oil  is  added  to  one  from  which  more  of  the  lighter 
constituents  has  been  distilled.  In  this  way.  the  body 
of  oil  in  each  vaporiser  remains  of  a  constant  composition. 
The  vapours  from  all  the  vaporisers  are  mixed  together 
for  use  in  the  engine.  (4)  The  vaporisers  are  heated 
by  the  exhaust  gases  of  the  engine,  and  the  vapours  are 
superheated  by  means  of  an  oil-burner  which  is  fed  with 
the  oil  not  vaporised  in  the  process.— A.  T.  L. 

Water-gas  ■   Plant  for  the  manufacturt  of  earburetted . 

A.   (';.   Glasgow.' Richmond,   Va.     US.    Pat    1,047,201, 
Dec.  17,  1912. 


The  steam  generator  of  a  plant  for   making  earburetted 
water-gas  is  traversed   bv   two   sets   of    tubes,   which 
respectively  heated  by  the  Mast  products  from  the 
producing  apparatus  and  by  the  newly  made  earburetted 
gas.     To  minimise  fouling  of  the  tubes  by  smoke,  et 
the  gases  may  first   be   passed   through   a    water  heating 
apparatus  which  partially  cools  them  before  they  are  led 
through   tho  steam-generator  tubes.     In   an   alternative 
arrangement  two  boilers  separately  heated  by  the  respec- 
tive gases  may  bo  employed,  or  two  such  boilers  may  be 
used  in  conjunction  with  afl  ladtp ■nd..i,tly-n.'«tcd  strain 
generator, — H.  Hi 


Cu  1 1  it.— DKSTKl  V.I\  I*.  DISTILLATION;   HEATING;  LIGHTING. 


[Jan.  81,  L918. 


ii  '    carhuretied .      A.     (I. 

.    Richmond,    Va.     U.S.    Pat.    1,047,512,    Dec. 
IT.  1911 

-  consists  in  forcing  the  hoi  newly  made  car- 
rithoul  previous  cooling,  into  contacl 
witli  water  in  su«  Ii  a  manner  thai  the  water  collects  and 
removes  a  lerge  proportion  oi  the  carbonaceous  impurities 
and  ii  it-elf  largely  converted  into  steam,  while  the  par- 
tially cleaned  uas  still  remains  heated  to  ■  degree  materially 
in  excess  ol  212  I'.  (100  I  . ).  The  mixed  ras  and  super- 
heal  m  i-  then  pissed  through  the  heating  tubes 
..f  .i  iterator,  whereby  the  gas  is  cooled  and  at  the 
same  tune  -team  is  generated  for  use  in  the  gas  generator, 
the  generator  may  be  similarly  treated 
and  utilised  in  a  separate  steam  generator. — H.  H. 


Gas-gent  ntimj    apparatus.     II.    V.    Wallmann,   Chicago, 
111.     I'.s.  Pat.  1,047,348,  Dee.  17.  1812. 

_*as  producer  of  the  type  in  which  the  gaseous  products 
are  drawn  off  from  a  number  <>f  orifices  disposed  around 
the  mi'hile  section  of  the  retort  :  (1)  The  air  supply  enters 
the  en-Is ,.{  the  retort  from  a  casing  surrounding  the  retort 
in  which  the  air  i-  heated  ;  (-)  The  fuel  is  supplied  by  a 
(1  conveyer  from  ■  chamber  above  the  retort  in  such 

inner  that  there  is  alu  i\  -  B  -pace  free  from  fuel  in  the 

uppt  'ii  of  the  retort;  (3)  The  steam   is   supplied 

•  te  fuel  feed  chamber  from  a  generator  heated  by  the 

-    products;    (4)  The   fuel   i-    periodically    pressed 

down  by  a  i  tint;  pusher  operated  by  a  hydraulic 

motor  which  al-  to  actuate  the  fuel  conveyer  and 

device. — H.  H. 


7*i  »•  nnd  liquor;    Means  for  ihr  discharge  of from  tin- 

hi/drnub  fat  plant     H.  Clarke,  London,  and 

i    A    Campbell,  Dford.     Eng.    Pat    14,065,    Dec.    12. 
181 L 

Thk  tar  and  liquor  from  hydraulic  mains  of  gas  plants 
ted  and  discharged  through  different  outlets, 
by  fitting  on  to  the  hydraulic  main  a  take-off  chamber, 
provided  with  a  partition  for  separating  the  tar  and  liquor 
then  specific  gravities.  A  weir  valve  is  fitted 
on  the  tar  outlet,  and  a  valve  on  to  the  liquor  outlet, 
malcinz  it  possible  to  adjust,  as  desired,  the  [eve]  of  the 
tar  and  liquor  in  the  main. — Q.  H.  F. 


Lighting  gases  uml  tin  likt  :    Process  for  the  purification  oj 

.      ().    Guillet,    Clermont     Ferrand,     France.      Kni:. 

Pat.  18,597,  Au-.  13,  1912.     Under  Int.  Com..  April  2. 
1912. 

Thk  carbon  bisulphide  contained  in  illuminating  gas 
issuing  from  the  ordinary  purifiers  is  removed  by  passing 
the  gas  through  a  second  purifier  containing  iron  oxide 
heated  to  a  temperature  of  from  80°  to  200°  C.  The 
moisture  present  in  the  gas  causes  the  formation  of 
hydrogen  sulphide,  which  is  immediately  absorbed  by  the 
iron  oxide.  The  process  can  be  combined  with  the 
ordinary  purification  by  causing  the  crude  gas,  with  or 
without  a  sufficient  quantity  of  air  for  the  regeneration 
of  the  iron  oxide,  to  pass  directly  into  the  hot  purifier. 
When  air  is  used  it  may  he  necessary  to  pass  the  gas 
through  an  alkaline  solution  to  absorb  acid  vapours. 

— H.  H. 


Hydrocarbon    oil :    Apparatus  for  distilling 


'!  coke   oven   gas;    Purification   of  . 

W.    P..   Davidson,    Birmingham.      I  •        Pat.    23,696   of 
1911,  date  of  App!.,  Apr.  25,  1911 

Thk  patent  relates  to  the  process  in  which  ainmoniacal 
liqw  '  into  a  wtill  into  which  -team  is  blown  so  as 

to  liberate  carbon  dioxide,  hydrogen  sulphide,  and  am- 
monia, and  the  acid  gases  are  separated  from  the  ammonia 
by  leading  them  off  at  a  higher  level.  According  to  the 
invention  the  temperature  and  pressure  within  the  still 
are  both  graduated,  and  the  pressure  is  comparatively 
high  where  the  ammonia  is  drawn  off.  The  gaseous 
ammonia  from  the  still  is  led  through  absorbers  to  remove 
traces  of  the  acid  pases,  and  is  then  introduced  into  the 
ten  or  scrubber*  of  the  gas  plant,  exercising  ;. 
n.  so  at  to  be  thoroughly  mixed  with  ir  }„. 

be  liquor  from   these  scmbben   i-   returned 
till,  the  p  being  a  continuous  one.    The 

ammon  m  the  -till  .  ontafna  86  per  •■<  nt.  of  port 

nonia.  from  the  ammonia  acrubbi  ited 

with  a  f  ferrous  hydroxide  to  ensure  complete 

Kulphidi       A.  I    1. 


purifim  ;     Qridt   jor    ^>ij,],',rhvg    thr    oxide    in . 

H.  Crosslrj  and  V.  Hobbs,  EUand,  York       i.        pa< 
I 

Thk  ox;  ipported  by  Indepsodeul   self  supporting 

f    uprights    carrying    horizontal 
which  in  •  |  pporting  the 

H    II. 


-.     C.    W. 

Turner.  Brooklyn,  N.  Y.     U.S.  Pat.  1,046,683,  Dec.  10, 
1911 

The  apparatus  comprises  a  steam-generating  coil,  an 
oil-vaporising  coil  and  a  coil  for  mixing  steam  and  oil 
vapour.  The  oil  is  fed  under  pressure  to  the  lower  end 
of  a  vertical  heating  and  separating  drum.  Heavy 
constituents  are  drawn  off  at  the  lower  end  of  this  drum, 
and  the  oil  passes  from  the  upper  end  to  the  vaporising  coil. 
The  mixed  steam  and  oil  vapour  from  the  mixing  coil  pass 
to  a  second  separating  drum  in  which  tarry  matter  is 
deposited,  and  the  mixture  of  steam  and  oil  vapour  is 
further  heated  in  another  coil. — A.  T.  L. 

Paraffin;   Filtration  process  Jor  obtaining .     G.  Platz. 

Ger.  Pat.  252,791,  Oct.  5,  1911. 

During  the  filtration,  which  may  be  assisted  by  vacuum 
or  pressure,  the  cake  of  residue  which  forms  on  the  filter 
surface  is  continuously  or  intermittently  spread  over  the 
surface,  in  order  to  remove  the  crevices  in  the  cake  which 
hinder  filtration.  When  the  filtration  is  completed,  the 
cake  is  melted  by  means  of  hot  air  or  steam,  and  the 
liquefied  portion  is  removed  through  one  or  more  orifices 
in  the  filter-surface.  Finally  the  filter  is  cleaned  by 
passing  a  solvent  through  it,  both  from  above  and  from 
below.— T.  F.  B. 

Coke;  Manufactureof .     J.  Gucbels,  Namur,  Belgium. 

Eng.  Pat,  27,378,  Dec.  6,  1911. 

SEEFr.  Pat.  437,231  of  1911  ;  this  J„  1912,  481.— T.  F.  B. 

Coke;     Method    of    manufacturing    and    purifying . 

W.  8.  Simpson,  London.     U.S.  Pat.  1,047,845,  Dec.  17, 
1912. 

See  Eng.  Pat.  20,237  of  1909  ;  this  J.,  1910,  1193.— T.F.B. 

Smelting  operations  [with  wet  carbonised  peat].     Eng.  Pat. 
27,150.     See  X. 

Gas  analysis  apparatus.     Eng.  Pat.  11,664.     See  XXIII. 


IIB.—  DESTRUCTIVE  DISTILLATION ; 
HEATING;  LIGHTING. 


.1    dangerous   i<i\i<    of   tpirit   /'imp. 

Section,   p.   73. 

Patients. 


Steel.      ,SVr     Sydney 


Incandescent  gas   mantles;    Manufacture  oj .    .1.  0. 

Zdanowioh,  London.     Eng.  Pat.  27,354,  Dec.  6,  1911. 

vt  gas  mantles  are  made  to  adhere  to  their 
rapports  by  impregnating  the  threads  by  which  they  arc 
attached,  or  the  upper  parti  of  the  mantles  themselves, 
with  a  solution  of  a  salt  (an  alkali  borate,  carbonate  or 

}lhosphate  with  addition  of  a nmioniiim   phosphate)  which 
Ion   temperature,  thui   serving  as  a  flux  which 
bind,  tlie  mantlet   to  their  support.    <-.  II   I'. 
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Electric  incandescent  lamps ;    Connection  between  metallic 

filament*      and      feed-wires     of  .     P.      Hanaman, 

Budapest,  Assignor  to  General  Electric  Co.,  New  York. 
U.S.   Pat.   1,046,780,   Dec.   10,   1912. 

The  ioint  is  made  by  means  of  a  phosphide  of  a  metal. 

-A.T.L. 

Carborundum  filaments;    Method  of  manufacturing- 


F.  C.  Thorns,  Pittsburg,  Pa.,  Assignor  to  The  Ncrnst 
Lamp  Co.     U.S.  Pat.  1,048,231,  Dec.  24,  1912. 

The  method  consists  in  admitting  to  an  exhausted  flashing 
jar    predetermined    amounts    of    the    vapour    of    silicon 
tetrachloride  and  of  a  mixture  of  hydrogen  and  ethylene, 
and  then  flashing  a  carbon  core  in  such  atmosphere. — H.  H. 


Lamp   filaments ;     Art    of   manufacturing 


-■  W.  D. 
Coolidge,  Schenectady,  Assignor  to  General  Electric  Co., 
New  York.     U.S.  Pat.  1,047,502,  Dec.  17,  1912. 

See  Eng.  Pat.  17,620  of  1908  ;  this  J.,  1909,  417.— T.  F.  B. 

Tungsten  filaments  for  incandescent  electric  lamps;  Manu- 
facture of .  A.  Lederer.  Atzgersdorf.  Austria- 
Hungary.     U.S.  Pat.  1,047,540,  Dec.  17,  1912. 

See  Eng.  Pat.  7803  of  1906 ;   this  J.,  1907,  83.— T.  F.  B. 

Metallic  glow-filaments  for  electric  incandescent  lamps ; 
Support  for .  A.  Lederer,  Atz^csdorf,  Austria- 
Hungary.     U.S.  Pat.   1,047,541,  Deo.    17.   1912. 

See  Eng.  Pat,  18,812  of  1906  ;  this  J.,  1907, 1042.— T.  F.  B. 


III.— TAR  AND  TAR  PRODUCTS. 


o-Hcxahydrocresol ;    Dehydration  of 


in    presence    of 


alumina  and  cupric  oxide.  W.  I.  Ipatiew  and  0. 
Routala.  J.  Russ.  Phys.-Chem.  Soc,  1912,  44, 
1692—1695. 

It  has  been  shown  previously  by  Ipatiew  that  dehydration 
of  o-hexahydrocresol  at  350°  C.  in  presence  of  alumina 
yields  a  mixture  of  A1  2  and  A  3  : 4  methylcyclohexenes. 
The  authors  find  that,  under  a  high  pressure  of  hydrogen, 
this  dehydration  takes  place  at  240°  C.  if  both  alumina 
and  cupric  oxide  are  present,  the  sole  product  being 
A1  2  methylcyclohexene.  Various  derivatives  of  this 
compound  are  described. — T.  H.  P. 

Patents. 

Benzoyl    derivatives    [of    aminoanthraquinones] ;     Process 

for  the  preparation  of  .      R.    Wcdekind    und    Co. 

in  b.H.,  Uerdingen  on  Rhine,  Germany.  Eng.  Pat. 
14,476,  June  20,  1912.     Under  Int.  Conv.,  June  21,  1911. 

The  conversion  of  1-  and  2-aminoanthraquinones,  and  of 
1.4-,  1.5-,  and  1.8-diaminoanthraquinones,  into  their 
benzoyl  derivatives  may  be  effected  by  heating  the  bases 
with  benzoic  acid,  without  addition  of  a  solvent  or 
condensing  agent.  Example :  10  kilos,  of  a-amino- 
anthraquinone  and  50  kilos,  of  benzoic  acid  are  heated  to 
boiling  in  an  open  vessel  for  1 — 1  £  hours ;  on  cooling  the 
benzoyl  derivative  separates  out. — T.  F.  B. 

Monohalogen-2-aminoanthraquinonej ;     Process    for    pre- 
paring  .     Farbwerke    vorm.    Meister,    Lucius,    und 

Briining.     Ger.  Pat.  253,683,  Sept.  5,  1909. 

Tin;  Bulphonic  group  may  be  eliminated  from  1 -halogen - 
2-aminoanthraquinone-3-sulphonic  acids  by  heating  with 
dilute  mineral  acids. — T.  F.  B. 

Aminoazobenzene,  its  homologues  and  analogues ;    Process 

for  preparing  acetyl  compounds  of .     Kalle  und  Co. 

Ger.  Pat.  253,884,  Jan.  12,  1912. 

The  aminoazo  base  is  treated  with  an  acotylating  agent, 
especially  acetic  anhydride,  in  such  quantity  and  for 
such  a  period  that  at  least  two  acetyl  groups  aro  intro- 
duced into  the  molecule. — T.  F.  B. 


l-Aminoanthraquinone-2-carboxylic     arid     and     2-amino- 

anthraquinone-S-carboxylic  arid:    Manufacture  of  . 

A.  G.  Bloxam,  London.     From  Act.-Ges.  f.  Anilinfabr., 
Berlin.     Eng.  Pat.  82.  Jan.  1.  1912. 

See  Fr.  Pat.  438,621  of  1912  ;  this  J.,  1912,  579.— T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES 

Oxythionaphthene,    oxythionaphthcue    carboxylic    acid,    and 

thioindigo ;     Action    of     hydrogen    peroxide     on    . 

M.  Lanfry.      Comptes  rend.,  1912,  155,  1517—1519. 

In  dilute  alkaline  solution  oxythiouaphthene  gives  with 
hydrogen  peroxide  a  blue  precipitate  and  leaves  a  solution 
containing  only  gummy  material.  The  blue  precipitate 
dissolves  in  water  to  give  a  blue  solution,  but  on  adding 
acids  the  solution  deposits  red  flakes  which  have  all  the 
properties  of  thioindigo.  From  dilute  alkaline  solutions 
of  oxythionaphthene  a  precipitate  of  thioindigo  (25  per 
cent,  yield)  is  at  once  precipitated,  and  from  the  filtrate 
extraction  with  benzene  will  remove  a  substance,  C8H6S03 
(20  per  cent,  yisld),  with  phenolic  properties  quite 
similar  to  those  of  oxythionaphthene.  This  is  therefore 
presumably  iS-dioxy-oxythionaphthene,  i.e.,  the  sulphone 
corresponding  to  oxythionaphthene.  The  acid  corres- 
ponding to  oxythionaphthene  loses  its  phenolic  reaction 
on  oxidising  with  hydrogen  peroxide.  One  or  two  per 
cent,  of  thioindigo  are  formed,  but  the  bulk  of  the  acid  is 
resinified.  Thioindigo  itself  is  not  attacked  by  hydrogen 
peroxide  except  when  finely  divided,  and  then  it  is  con- 
verted entirety  into  resinous  products. — W.  H.  P. 

Patents. 

Vat  dyestuffs  of  the  anthraquinonc  series  ;    Manufacture 

of .     0.  Imray,  London.     From  Farbwerke  vorm. 

Meister,    Lucius,    und     Briining,    Hochst    on    Maine, 
Germany.     Eng.  Pat.  28,723,  Dec.  20,  1911. 

Vat  dyestuffs  which  have  a  particular  affinity  for  wool, 
are  obtained  by  replacing  in  anthraquinone-mcrcaptans 
the  hydrogen  of  the  mercapto  group  by  a  radical  which 
does  not  contain  a  group  forming  soluble  compounds 
with  alkalis  and  which  is  not  an  acidyl  radical:  the 
radicals  especially  suitable  for  the  purpose  are  acetylene 
and  ethylene  residues,  and  alkyl,  aryl,  aralkyl,  or  anthra- 
quinonyl  groups,  substituted  or  not.  The  method  of 
preparing  dianthraquinonyl  thio-ethers  described  in 
Eng.  Pat.  12,614  of  1912  (this  J.,  1912,  1025)  is  not 
claimed.  For  example,  dianthraquinonyl  sulphides  are 
obtained  by  the  action  of  monohalogen-anthraquinones 
on  anthraquinonyl-mercaptans  in  presence  of  alcoholic 
or  aqueous  alkali.  The  products  dye  wool  and  cotton 
yellow  and  brown  shades. — T.  F.  B. 

Vat  dyestuffs  ;   Process  for  preparing .     Ges.  f.  Chem. 

Ind.     in     Basel.      Ger.    Pat.    253,762,    May    2,    1911. 

Addition  to  Ger.  Pat.  205,377,  Jan.  17,  1907. 
Nitroacetanthrenequinone,  obtained  by  treating 
acetanthrenequinone  with  the  calculated  quantity  of 
mixed  acids  in  sulphuric  acid  solution,  is  condensed  with 
oxy-3-thionaphthene-(l)-carboxylic  acid-2  in  presence  of 
acetic  acid,  and  the  product  is  reduced  by  means  of  sodium 
sulphide.  Hydrosulphite  converts  the  dyestufi  into 
vats  in  which  unmordanted  wool  is  dyed  fast  chocolate 
shades.— T.  F.  B. 

Azo  dyestuffs;    Process  for  preparing    -     •     F« be ■nfal  r. 

vorm.  FT  Bayer  und  Co.    Ger.   Fat.  263,938,  Oct  10, 

1911. 
The  diazo  compounds  of  aminos  of  the  1>.  n/-  ,„  or  naph- 
thalene series  are  combined  with  alkyJaralkvl-f^toluidine- 
sulphonic  acids.     Fast  yellow,  orange,  and  red  dyestufi* 
may  be  obtained  by  this  method,  which  are  faster  than 
the     corresponding  dyeetufh     from    aUiyUralk) 
Bulphonic  acids  (obmpan    1   B    P*t.   1,003,393  j     thl 
L911,  1205).— T.  F.  B. 


V) 
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[Jan.  31,  1913. 


ttuffs ;    Process  for  preparing .      Farben- 

-.   vorm.   F.    Bayer  and  Co.      Ger.    Pat    253,934, 
n  v.  ;..  [911.  ! 

When  nitre-  or  amino  derivatives  of  perimidine  and  its 
d-m  •,•  melted  with  polysulphidee,  with  <>r  without 

addition  of  nonpar  or  •  oopper  compound,  f;»-~t  catechu- 
brown  dyestura  an  obtained. — T.  P.  1>. 

Hon  product*  o/  the  ant kraquinone  series ;   Pro< 

/or   pnpiriiuj .     II.    Bander.    Ger.    Pat.    2.">3.983, 

.  26,  1911. 
TmoxAitTHOXl  derivatives  of  the  anthraquinone  scrus 
arr  obtained  by  treating  with  dehydrating  agents  the 
prodoets  [mined  by  condensing  2.3-halogenanthraquinone- 
earboxylic  acids  with  anthraqmnone-mercaptans.  The 
halosen-anthra  ininoneearboxyhc  acids  may  be  obtained 
by  eliminating  the  elements  of  water  from  the  dicarboxylic 
btained  by  oxidising  o-chlorotoluyl-o-benzoic 
acids,  or  by  panging  ohlorine  into  melted  2.3-chloromethvl- 
anthraquinone  to  form  the  2-chloro-3-trichloromethyl 
compound,  and  beating  this  with  sulphuric  aci.l. — T.  F.  B. 

-     f\ur   [sulphide]   dyes;     Manufacture    of .     P.    A. 

Newton.  London.  From  Farbenfabr.  vorm.  F.  Bayer 
un>l  Co.,  Elberfekl,  Germany.  Eng.  Pat.  11,776,  May 
17.   1912. 

See  Ger.  Pa  ',4  of  1911  ;    preceding.— T.  F.  B. 

Anthracite  dyes  and  proem  of  making  same.     M.  H.  Isler, 
Mannheim.    Assignor    to    Badische    Anilin    und    Soda 
'>rik.  Lodwigshafen  on  Rhine.  Germany.     U.S.  Pat. 
1,047,812,  Dee,  17.  1912. 

Fr.  Pat.  428.3.5s, ,f   1911  ;  this  J.,  1911,  1 1 .33. —  T.F.B. 

1.1' ■DianJhraquinonyl -2.2' -dialdchi/de    bodies    and    process 

of  making  such   compounds.     M.    H.    Isler,   Mannheim, 

•<•  Badische  Anilin  und  Soda  Fabrik,  Ludwigs- 

hafen-on-Rhine,   Germany.      U.S.  Pat.  1,047,813,  Dec. 

17.    1912. 

Pat.  241.786  of  1911;  this  J.,  1912, 119.— T.  F.  B. 

l*i'  dij'Muffs  of  the  anthrarjuinone  series  rind  process  of 
making  snmr.  M.  Hessenland,  Assignor  to  Farbwerke 
von  r,  Lucius,  und  Briining,  Hochst  on  Maine, 

rmany.     I    -    Pat  1,047,940,  Dec,  24,  1912. 

•   Pat,  29,031  of  1911 ;  this  J.,  1912,  223.—  T.  F.  B. 

mfachirt  of  bluish-red  colour  lakes  [from  azo  dyesluffs], 
Eng.  Pat.  23,427.     .S'ceXXlII. 


V.— FIBRES 


TEXTILES  ;     CELLULOSE  ; 
PAPER. 


Silkworm  ;     '  Man    of   lh<  -    —  '//    different 

Hamorphosxs.     R.  [nouye.     .1.  Coll.  Agric, 
Imp.  Univ.,  Tokyo.   1912,  5.  07-79. 

were  analysed  at  three  stages. 

Th-  *ion  of  the  worm  i^  greatly  changed  in  pro- 

dneing  th-  eoeoon;  then  i-  Ian  difference  between  the 
pupa  and  th'-  moth.  During  m'-tamorph"  i  then  is  no 
|o«*  of  nitrotf<-n  a*  ■  nmulated  when  th<- 

•  ilkworm  pa :  i  nearly  all  consumed  aga  in  dm  hag  t  he 

•    the  nitrogen-oomponnds 
■     mainly    present  in    th-   filtrate   from    the    phospho- 

tun  •  I  precipitate  ;   in  th<-  eoeoon  they  were  aln 

ely    in    th-    filtrate.      Jn   th'    pupal   and    moth    t\ 

th«  f  body  prot«in  i-  repaired  with  amino-acida 

and  a  part  of  the  latter  i-  further  transformed   into  am- 
monia. Th<-  fivion  "f  th-  protein  cd  by  the  action 
'-m-  pn  •                 Eyme. — E.  F.  A. 

SUro  arixfirvd  $SOU  ■■  nde.ring   ["  S'uinfrns*  "]   in 

,    and   th'   stability   test.     P.    Heermann.     Parber- 

/    •      1913.  24,  6— 10. 

Artificial  Bilkji  prepared  from  nitrocelmloM  arc  liable 

•oratr  a  damage  which  th<-  author  terms 

'      •    '     •■'!  by  the  appearance 


of  milky-white  specks  which  show  an  acid  reaction  due 
to  free  sulphuric  acid  ;  the  trouble  may  spread  over  the 
whole  skein  and  sometimes  the  action  of  the  acid  is  shown 
by  general  tendering  or  at  any  rate  deficient,  strength. 
The  defect  is  attributed  to  the  presence  of  unstable 
sulphuric  esters  ot  cellulose  (see  this  J.,  1910,  939),  but 
chemical  analysis  is  not  a  sufficiently  definite  means  of 
recognising  positively  the  kinds  of  silk  which  are  sus- 
ceptible to  the  damage,  although  as  a  negative  test  the 
absence  of  sulphates  is  conclusive.  The  types  ot  sulphuric 
ester  which  are  dangerous  are  those  which  are  in  an 
unstable  condition,  and  for  the  detection  of  these,  the 
author  prescribes  the  following  stability  test :— The  silk 
to  be  tested  is  washed  exhaustively  with  distilled  water 
until  perfectly  neutral ;  it  is  then  heated  for  one  hour 
in  the  drying  oven  at  a  temperature  of  135° — 140°  C.  and 
examined  for  the  presence  of  free  sulphuric  acid  and 
for  brown  or  black  discolouration.  Either  of  these  results 
indicates  the  presence  of  unstable  sulphuiie  esters  of  cellu- 
lose, and  the  silk  may,  if  the  conditions  of  storage  be 
favourable,  develop  the  damage  of  "  Saurefrass"  ;  such 
silks  must  be  described  as  under  sir  picion.  On  the  other 
hand,  the  author  shows  that  those  commercial  nitro-silks 
which,  although  not  free  from  combined  sulphuric  acid, 
are  perfectly  stable  under  his  special  test,  may  be  used 
with  full  confidence. — J.  F.  B. 

Milkweed.     Neish.     See  New  York  Section,  p.  72. 

Patents. 

Electric  charges  formed  on  textiles,  fibres,  paper  and  like 
materials   during   the   working   processes ;     Methods    oj 

neutralising .     Siemens     Bros,     and     Co.,      Ltd., 

London.     From    Siemens   und    Halske,    A.-G.,    Berlin. 
Eng.  Pat.   1554,  Jan.   19,   1912. 

The  material  to  be  discharged  is  passed  across  a  source 
of  ultraviolet  rays  which  is  connected  with  an  earthed 
electrode.  The  rays  may  be  produced  by  means  of 
mercury  vapour  lamps  or  by  a  voltaic  arc  between  iron 
electrodes ;  cathode  or  Lenard  rays  or  Rontgen  rays 
may  also  be  used  for  the  purpose.  The  source  of  the  rays 
is  preferably  encased  in  a  closed  compartment  with  an 
opening  which  only  allows  the  transmission  of  the  rays 
in  the  required  direction.  It  is  better  not  to  allow  the  rays 
to  traverse  the  material  itself  but  only  to  ionise  the  air 
between  the  material  and  the  earthed  electrode.  The 
arrangement  may  be  disposed  in  duplicate  above  and 
below  the  material  to  be  discharged. — J.  F.  B. 


Flax-straw;    Treatment  of  - 


-.     H.  P.  Bassctt,  Newark, 
Del.     U.S.    Pat.    1,046,538,   Dec.    10,    1912. 

The  straw  is  boiled  in  a  1  per  cent,  solution  of  sulphuric 
acid  in  order  to  hydrolyse  the  basic  waxes  and  gums 
and  loosen  the  fibre  from  the  shive ;  it  is  then  washed  to 
remove  the  products  of  hydrolysis,  and  boiled  in  a  1  per 
cent,  solution  of  alkali.  After  washing  out  the  alkali, 
the  product  is  disintegrated  and  the  fibre  is  separated 
completely  from  the  shive  by  combing  or  carding. — A.  T.  L. 


Paper  and  produet  thereof ;  Process  of  making 


-.  R.  A. 
Ma  it,  Blacksburg,  Va.  U.S.  Pat.  1,046,475,  Dec.  10, 
1912. 

Is  tin-  procesi  of  making  paper  stock,  vegetable  material 
is  treated  with  a  chloride,  such  as  zinc  chloride,  for  the 
purpose  of  converting  the  more  easily  attackable  carbo- 
hydrate constituents  into  a  cementitious  material  to 
bind  the  remainder  together. — J.  F.  B. 

Waterproof    fabrics.      Q.     M.     Anderson,     and     Anderson, 

Anderson,    and    Anderson,    Ltd.,    London.     Eng.    Pat 
26,623,  Nov.  28,  1911. 

Si  i;Fr.  Pat.  445,885  of  1912;  this  J.,  1912,  1 177.— T.  F.  B. 
d  Haloid   and    like   compositions;     Manufacture   of 


H.    DreyftiH,    Basle,    Switzerland.     Eng.    Pat.    20,976, 
Sept.  22,  1911.     Under  Int.  Conv.,  July  5,  1911. 

See  Fr.  Pat.  432,047  of  1911  ;   thil  J.,  1912,  24.— T.  F.  M. 
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Paper,    cardboard,    and    the    like;     Manufacture   of  - 


0.     E.    Tingberg,    Stockholm.     U.S.    Pat.     1,048,110, 
Dec.  24,  1912. 

See  Eng.  Pat.  6491  of  1912  ;   this  J.,  1912,  812.— T.  F.  B. 

Pulp  for  making  paper  and  like  materials;  Apparatus  for 

use  in  the  manufacture  or  treatment  of .     H.  Arledter, 

Frodsham.     U.S.  Pat.  1,048,123,  Dec.  24,  1912. 

See  Fr.  Pat.  418,584  of  1910 ;   this  J.,  1911,  80.— T.  F.  B. 

Manufacture  of  ethyl  alcohol  bu  fermenting  sulphite  liquor. 
U.S.  Pat.  1,046,160.     See  XVIII. 


VI.— BLEACHING  ;    DYEING  ;  PRINTING  ; 
FINISHING. 

Silk;     The    tin-phosphate    weighting    of- 


-.     H.    Ley. 
Chem.-Zeit.,  1912,  36,   1405—1407,   1466—1469. 

The  results  of  the  author's  experiments  on  a  practical  scale 
bear  out  the  theory  of  Heermann  (see  this  J.,  1911,  1007). 
The  theory  of  a  preliminary  mechanical  absorption  (Sisley, 
Chem.-Zeft.,  1911,  621)  of  the  tin  chloride  is  accepted, 
but  it  is  suggested  that  the  tin  chloride  then  undergoes 
a  chemical  change  within  the  silk  substance,  becoming 
converted  into  hydroxide,  which  is  at  once  capable  of 
further  chemical  combination  with  the  tin  chloride  of  the 
bath,  forming  an  insoluble  oxychloride.  This  accounts 
for  the  increase  in  weight  with  successive  baths  of  "  pink 
salt,"  which  would  not  result  from  mere  impregnation  ; 
this  increase  is  not  mathematically  regular,  probably  owing 
to  the  formation  of  a  more  or  less  basic  tin  oxychloride 
within  the  silk  fibre.  The  phosphate  weighting  is  regarded 
as  a  further  chemical  reaction,  whereby  the  stannic  oxide 
first  becomes  converted  into  sodium  stannate,  which  reacts 
with  the  free  phosphoric  acid  to  form  a  tin  phosphate 
of  the  formula,  Sn02,P205,  2Sn02,P2Or„  or  3SnO,,P205. 
An  important  consideration  from  the  industrial  point  of 
view  is  that  the  phosphate  bath  often  contains  tin  salts 
(sodium  stannate  and  colloidal  tin  hydroxide)  which  have 
a  detrimental  effect  on  the  sheen  and  durability  of  the 
silk.— G.  H.  F. 

Hydroxyanthraquinones ;    Reaction    of    colloidal     metallic 

hydroxides    with .     R.  Haller.     Farber-Zeit.,  1912, 

23,  489—493,  523—528. 

By  dialysing  a  solution  of  aluminium  hydroxide  in 
aluminium  chloride  a  colloidal  solution  of  aluminium 
hydroxide,  Al2(OH)6,  is  obtained.  This  forms  a  slightly 
opalescent  liquid,  which  is  unchanged  by  heating,  but 
precipitated  by  electrolytes.  The  addition  of  alizarin 
suspended  in  water  to  the  colloidal  solution  results  in  the 
formation  of  a  clear  red  solution,  also  of  a  colloidal  nature  ; 
aluminium  hydroxide  combines  directly  with  alizarin, 
combination  taking  place  slowly  at  the  ordinary  tem- 
perature, and  being  much  accelerated  by  heat,  re- 
quiring only  a  few  seconds  at  the  boil.  The  liquids 
were  free  from  calcium  salts,  so  that  the  combination  is 
not  brought  about  by  their  presence.  The  compound 
produced  is  not  identical  with  that  obtained  by  Liechti 
and  Suida  (this  J.,  1885,  587)  by  precipitation  of  an 
ammoniacal  alizarin  solution  with  a  solution  of  aluminium 
sulphate,  being  much  more  stable  and  giving  a  precipitate 
on  addition  of  concentrated  ammonia,  or  of  Turkey 
red  oil,  whereas  Liechti  and  Suida's  product  gives  no 
precipitate.  Moreover,  solutions  of  the  two  products 
of  the  same  concentration  give  different  absorption 
spectra.  Flavopurpurin,  anthrapurpurin  and  purpurin 
give  similar  results  to  those  obtained  with  alizarin.  The 
author  further  shows  that  the  formation  of  a  compound 
depends  upon  the  colloidal  nature  of  the  aluminium 
compound  used,  for  the  sulphates,  sulphate-acetates 
and  basic  sulphate-acetates  of  aluminium,  which  are 
non-colloidal,  give  no  reaction  on  warming  with  alizarin 
paste.  The  acetates,  on  the  other  hand,  are  colloidal 
and  give  a  red  colour  with  alizarin  in  the  cold.  The 
hydrolysis  of  normal  aluminium  acetate  on  dialysis  at 
100°  C.  proceeds  quickly,  and  is  easily  followed  through  its 
stages  of  basicity  by  observation  under  the  ultramicroscope, 


till  finally  all  the  acetic  acid  is  removed  from  the  solution, 
leaving  a  gel  which  combines  with  alizarin  on  warming, 
forming  a  red  lake.  Liechti  and  Suida,  under  no  conditions, 
could  get  aluminium  hydroxide  to  combine  with  alizarin. 
The  author  suggests  that  this  was  due  to  slight  impuritv, 
because  sulphates,  for  example  ammonium  sulphate, 
prevent  this  formation.  He  concludes  that  only  when  a 
solution  contains  an  aluminium  salt  in  colloidal  form, 
is  it  possible  for  direct  combination  with  alizarin  at  ordinary 
temperatures,  and  that  an  aluminium  hydroxide  perfectly 
free  from  sulphates  can  combine  with  alizarin  on  heating. 
Working  under  the  conditions  necessary  in  Turkey  red 
dyeing,  a  very  useful  bright  red  is  obtained  upon' oiled 
goods,  by  using  a  bath  of  alizarin  together  with 
colloidal  aluminium  hydroxide.  Colloidal  ferric  hydroxide, 
prepared  by  dialysing  a  solution  of  ferric  hydroxide  in 
ferric  chloride,  was  a  dark  red  brown  perfectly  clear  liquid, 
exactly  similar  in  behaviour  to  aluminium  hydroxide  sol 
with  alizarin,  anthrapurpurin,  etc.  Colloidal  chromium 
hydroxide,  prepared  in  a  similar  manner,  formed  a  green 
solution  of  markedly  greater  stability  than  the  two  fore- 
going, and  behaved  in  a  similar  manner.  Equivalent 
quantities  of  aluminium,  ferric,  and  chromium  hydroxide 
sols  formed  a  mixed  alizarate. — G.  H.  F. 


Diazo  colours  ;     Preparation   of  stable 


E.    Siefert. 


Sealed  Note  No.  2116,  dated  Aug.  28,  1911.  Report 
thereon  by  L.  Bloch.  Bull.  Soc.  Ind.  Mulhouse,  1912, 
82,  586—591. 

The  author  makes  use  of  the  extremely  stable  and  soluble 
diazonium  salts  of  naphthalenepolysulphonic  acids  for 
the  preparation  of  diazo  solutions  for  textile  printing. 
The  keeping  qualities  of  solutions  obtained  in  this  way 
allow  of  their  preparation  some  days  before  use.  The 
process  is  carried  out  by  sulphonating  naphthalene  with 
an  excess  of  sulphuric  acid  (100  per  cent.)  at  160° — 170°  C. 
for  about  7  hours,  or  until  the  reaction  has  got  well  past 
the  stage  of  the  formation  of  the  monosulphonic  acid. 
The  mixture  is  diluted,  allowed  to  stand  to  get  rid  of 
sulphur  dioxide,  and  then  used  directly  for  the  diazotisation 
of  p-nitraniline  or  ^-nitro-o-anisidine,  a  sufficient  excess 
of  sulphuric  acid  for  this  having  been  taken  in  the  first 
instance.  Two  parts  of  p-nitraniline  require  one  part  of 
naphthalene.  Perfectly  clear  solutions  are  obtained  on 
diluting.  The  best  thickening  medium  is  oxidised  starch 
made  by  treating  starch  paste  with  permanganate.  The 
report  states  that  although  the  use  of  naphthalene- 
sulphonic  acids  is  not  novel,  the  author  has  made  a  distinct 
achievement  in  preparing  directly  diazo  solutions  which 
can  be  obtained  in  a  concentrated  state,  couple  easily, 
and,  in  their  application  offer  advantages  over  the  solid 
preparations  of  commerce. — J.  B. 


Brown  colours  ;    Conversion  to 


of  aromatic  amines 


oxidised  on  the  fbre.  Fabr.  de  Prod.  Chim.  d<- 
Thann  et  de  Mulhouse.  Sealed  Note  No.  1300, 
dated  Nov.  8,  1901.  Report  thereon  by  H.  Schtnid. 
Bull.  Soc.  Ind.  Mulhouse,  1912.  82,  592—593. 
When  Aniline  Black  is  diazotised  and  combined  on  the 
fibre  with  phenol,  naphthol.  etc..  unstable  products  are 
obtained  which  do  not  appear  to  be  true  azo  compound-. 
If.  however,  the  brown  colour  obtained  by  oxidising  a 
diamine  on  the  fibre  is  diazotised  and  combined  with  a 
phenol  or  amine,  the  resulting  product  is  stable  and  fast 
to  boiling  soap.  Naphthol  and  naphthylamine  tend 
to  redden"  the  shade,  resorcinol  makes  it  yellower.  Th- 
process  is  reported  on  as  having  been  anticipated  l>y 
Lummertzheim's  Ger.  Pat.  192,032  of  19(Hi  (tlu- . I..  1908, 
625).  It  has  proved  too  complicated  in  practice,  and 
to-day  yellow  shades  of  Paraminc^  Brown  ate  obtained  by 
the  addition  of  Fuscaminc. — J.  B. 


Reserve  colours  under  Aniline  Black;  r  ixntton  of  — — ■, 
Fabr.  de  Prod.  Chim.  de  Thann  et  de  Mulhouse.  Sealed 
Note  No.  1301,  dated  Nov.  8.  1901.  Report  th. 
by  H.  Schmid.  Bull.  Soc.  Ind.  Mulhouse,  1912,  82. 
593—594. 
Colours  such  as  Persian  berries.  Prune.  Alizarin  Yellow 
N,   Alisftrin   Red,   Anthracene    Brown   and   Fast   &(eam 


82 


OL.  VII.— ACIDS;  ALKALIS;  SALTS;  NON-METALLIC  ELEMENTS. 


[Jan.  81,  1913. 


ii  N  gtn  coloured  reserves  under  Prusaiate  Black 
when  printed  with  •  chromium  or  aluminium  mordant 
ami  a  suitable  resera  (for  example  sodium  acetate, 
bisulphite  oi  sulphite),  and  passed  for  one  to  two  minutes 
through  the  Slather  and  Piatt  The  report  states  that 
the  short  duration  of  steaming  ami  the  presence  of  ferro- 
nide  aardtj  appear  favourable  to  the  production  of 
tally  in  the  oase  of  Alizarin  Rod. — J.  B. 

Multicolour,  I   r  adcr   ice  colotfs   without  albumin 

or  Imsm.  Fabr.  de  Prod.  (him.  de  Thann  ct  de 
Hnlhoaaa.  Sealed  Note  X<».  1308,  dated  Dec.  16,  191H. 
Report  thereon  by  H.  Bchmid  Bull.  Soc.  lnd.  Mul- 
bouse,  1912.  82.  606—687. 

Zini  fenoeyanide  is  used  as  ■  fixing  agent  for  the  reserve 
ur.  in  oombinatiorj  with  ■  suitable  resist.  For  instance, 
illuminat  tied  is  produced  by  grounding  with 

iphthol    and    potaseium   ferrocyanide,   an  antimony 

_  added  to  render  the  mixture  stable.  The 
rre  colour  (for  example  Thioflavine  T  and  Thionine 
Blue)  i-  applied  together  with  zinc-potassium  sulphite, 
th?  double  sulphite  acting  as  the  resist  and  supplying  the 
zinc  at  the  same  time.  The  fabric  is  dried,  passed  into  the 
djazo  mixture,  rinsed  and  soaped.  The  report  states  that 
zinc  ferr'K-yanide  ha-  been  used  as  early  as  1893  for  fixing 
basic  colours  on  Prussiate  Black,  and  priority  for  the 
application  of  the  same  principle  to  azo  colours  belongs 
to  K  Oen  ,M.  wh'i  used  it  in  1893.  To-day  the  process 
is  of  merelv  historic  interest. — J.  B. 
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P\ti:\ts. 

M-  Treatment  of  cotton  good*  prior  to 

Knechl .  Marple,  and  J.  Efibner,  (  headle  Hulmc,  Chester. 
Nor.  13,  1911. 

The    natural    wax  like    substances    contained    in    cotton 

yarns  or  fabric?  arc  first  extracted  by  suitable  solvents, 

portion  of  the  latter  remaining  in  the  fabric  being 

rend   by  evaporation,  and   the  extracted  goods  are 

then  merceneecL  —  B.  X. 

Printing  hydro*  or  sulphidt  dyeatuffs  ;    Process  for 


L   Uchtenatera.     Ger.   Pat.  262,267,  Dec.  28,  1911. 

•  in»'ilphonated  higher  fatty  acids,  and  of  aromatic 
Mulphoni<  and  carboxylic  acids,  are  added  to  the  printing 
colours  prepared  in  the  usual  manner. — T.  F.  B. 

harging  fabric*  dyed  with  bhu  oat  colours  ;   Process  for 
.     H.  Pomeranz.     c;er.  Pat  863,166,  April  25,  1912. 

F \h:  I  from  the  vat  with  blue  dyestuffs,  are  printed 

with  a  ferrous  salt  and  passed  through  a  hot  alkaline 
bath,  in  which  the  dyestnfl  is  reduced  and  at  the  same 
time  removed  from  the  fibre.  White  or  coloured  discharges 
can  be  produced  by  this  process. — T.  F.  B. 

Waterproofing  fabrics,  straw  goods,  paper,  fibres,  leather,  etc.  ; 

Prejre.ss  fetr .     Act.-Ges.  f.   Chem.   Industrie.     Ger. 

Pat.  254.042,   Feb.   16,   1911. 

The  patent  refer)  to  a  process  of  waterproofing  fabrics, 

in  which  the  material  is  treated  fir«t  with  a  solution  of  a 

•ipable    oi    forming    an    insoluble    precipitate 

g*datin  or  the  hk",  and  then  with  asolution  of  gelatin. 

»tment  with  the  hardening  or  precipitating  agent, 

the    «.xc»-«   of    thi-   in    removed    from   Mm    lunace    i>y 

;iing  or   beat  d    the    i  completed    by 

applving  »  solution  of  glue,  gelatin,  or  limilai    ubstance. 

— T.  F.  )', 


Bleaching  pre  *     L   HeupaL  Hew  York.    Kng.  Pat. 

912     Dndl  •  !iv.,  April  9,  1912. 

See  U.S.  Pa-              Biol  1912;  thi- J.,  1912,  770.— T.F.B. 
/»/■  UtbU    fibres,      PfOCi    I   of .      '.     |       Dorr, 

Maini  my.     17.8.  pat.    I  047,923, 

M,  1912. 

of  1911  .  thi    J  ,  1911,  1962    -TJ  B 


Nitric  acid;    Detection  of in  presence  of  nitrous  acid. 

W.  X.  Iwanow.     J.  Russ.  Phys.-Chem.  Soc,  1912,  44, 

1772—1775. 
As  little  as  00001  grin,  of  nitric  acid  may  be  detected  in 
presence  of  100  times  as  much  nitrous  acid  by  the  blue 
colouration  which  it  yields  with  a  quadrivalent  iridium  salt. 
The  reagent  may  be  prepared  conveniently  from  0*025  grm. 
of  iridium  in  the  form  of  iridium  tetrachloride  or  dioxide, 
which  is  dissolved  in  3—5  c.c.  of  water,  100  c.c.  of  con- 
centrated sulphuric  acid  (98 — 99  per  cent.)  being  then 
added  with  constant  stirring.  The  liquid  is  then  heated 
to  boiling  to  decolourise  it  and,  when  cold,  is  stored  in  a 
well-stoppered  bottle.  It  should  contain  96— 96-5  per 
cent,  of  sulphuric  acid.  To  make  a  test,  5  c.c.  of  the 
reagent  are  heated  to  incipient  boiling  and  the  substance 
to  be  tested,  which  must  be  in  the  solid  state,  quickly 
added.  If  a  water  is  to  be  examined,  it  is  first  evaporated 
to  dryness  with  a  slight  excess  of  alkali.  The  test-tube 
is  not  heated  while  the  substance  is  being  added,  owing 
to  the  danger  of  converting  the  nitrous  acid  into  nitric 
acid ;  on  the  other  hand,  if  the  reagent  is  insufficiently 
heated,  a  yellow  and  not  a  blue  colouration  is  obtained. 
With  a  large  amount  of  nitrous  acid,  a  colouration  may 
appear  after  a  time,  as  a  result  of  the  reaction  between 
nitrogen  peroxide  and  water  vapour  : 

N204+H20==HN03  +  HN02. 

By  means  of  a  tube  fitted  with  a  ground  stopper  and  with 
tw'0  side-tubes  for  the  passage  of  a  current  of  carbon 
dioxide,  the  gas  formed  is  rapidly  removed  and  satisfactory 
results  are  obtained. — T.  H.  P. 


Nitrous  and  nitric  acids ;    Effect  of  temperature  on  the 

equilibrium  of formed  from  oxides  of  nitrogen  and 

water.     E.  Briner  and  E.  L.  Durand.     Comptes  rend., 
1912,  155,  1495—1497. 

The  authors  have  already  (this  J.,  1912,  981)  studied 
the  effect  of  pressure  on  this  system  and  shown  that  it 
comprises  the  three  reversible  reactions  : 

(1)  N203+H2Ov»=2HNO., 

(2)  2N02+H"2Om-HN03+HNO, 

(3)  3HN02^2NO  +  H20  +  HN03 

The  effect  of  temperature  has  been  studied  by  determining 
the  ratio,  HN02 :  HN03.  Equation  (3)  is  endothermic 
from  left  to  right  ( — 18-4  Cals.)  and  consequently  a  rise 
in  temperature  would  be  expected  to  produce  more  nitric 
acid  and  lower  the  above  ratio.  Experiment  shows  this 
to  be  the  case,  the  ratio  falling  in  one  series  from  1-54 
at  0°  C.  to  0-76  at  40°  C.  Therefore  to  promote  the 
formation  of  nitrous  acid  it  is  necessary  to  have  a  high 
pressure  and  a  low  temperature. — W.  H.  P. 


Nitric     oxide    formation  ;      Changes     involved    in  

in  the  high  pressure  arc.    F.  Fischer  and  E.  Hene.    Ber., 
1912,  45,  3652—3658. 

The  formation  of  nitric  oxide  is  due  to  preliminary 
"  activation  "  of  the  oxygen  and  not  of  the  nitrogen. 
The  highest  yield  of  nitric  oxide  is  obtained  by  allowing 
previously  sparked  oxygen  to  pass  into  untreated  nitrogen. 
In  this  way  the  yield  IS  practically  double  that  obtained 
by  sparking  air  and  allowing  it  to  pass  into  more  air. 
The  lowest  yields  are  obtained  by  sparking  nitrogen  and 
allowing  it  to  pass  into  pure  oxygen.  If  air  which  has  been 
passed  through  a  high  pressure  arc  with  constant  current, 
is  passed  into  oxygen,  the  yield  of  nitric  oxide  (referred 
to  the  volume  of  air  which  has  passed  through  the  arc) 
is  greater  than  it  is  when  the  air  from  the  arc  is  passed 
into  more  air  or  into  nitrogen.  It  appears  likely  that  the 
yields  of  nitric  oxide,  at  present  obtained,  may  be  improved 
by  passing  only  the  Oxygen  through  the  arc  (using  mag- 
netite electrodes)  and  then  rapidly  mixing  this  with  nitrogen 
and  cooling. — W.  H.  P. 
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Oxides  of  nitrogen  ;  Evolution  of by  healing  pyrolusite 

in  a  current  of  air.     [Determination  of  very  small  quanti- 
■  lies  of  nitrogen  compounds.]  P.  Askenasy  and  E.  L.  Renyi. 
Z.  Elektrochem.,  1912,  19,  23—32. 

AVhen  natural  or  artificial  manganese  dioxide  is  heated 
in  air,  a  volatile  compound  of  nitrogen  and  oxygen  is 
evolved  in  very  small  quantities  (not  more  than  0-2  mgrm. 
reckoned  as  nitric  oxide  from  10  grms.  of  pyrolusite  in 
20  hours).  The  phenomenon  is  also  observed  on  heating 
in  a  current  of  carbon  dioxide,  though  it  is  not  so  pro- 
nounced as  in  air.  The  authors'  experiments  lead  to  the 
conclusion  that  the  source  of  the  nitrogen  is  not  the  atmos- 
phere but  the  oxide  of  manganese,  in  which  it  is  initially 
present  to  the  extent  of  not  more  than  0-002  per  cent. 
Its  mode  of  combination  has  not  been  ascertained.  The 
product  obtained  by  heating  potassium  permanganate 
for  several  hours  at  445°  C,  consisting  of  manganate 
and  manganite,  when  treated  in  the  same  way  as  the 
pyrolusite,  gives  no  indication  of  a  nitrogen  compound 
either  in  the  gas  or  in  the  solid  preparation.  For  the 
determination  of  very  small  quantities  of  nitrogen  (as 
nitrate  or  in  any  other  form)  the  author  has  devised  a 
process  which  is  practically  a  combination  of  the  Kjeldahl- 
Jodlbauer  method  and  the  colorimetric  determination  of 
ammonia.  2  to  3  grms.  of  the  substance  are  dissolved 
or  suspended  in  5  c.c.  of  dilute  sulphuric  acid.  Sulphur 
dioxide  is  passed  through  the  gently  warmed  solution 
till  all  manganese  dioxide  is  reduced.  The  resulting 
product  is  treated  with  about  2  grms.  of  Devarda  alloy, 
a  little  phenolsulphonic  acid  and  20  c.c.  of  purest  fuming 
sulphuric  ..cid  containing  20  per  cent,  of  phosphoric 
anhydride.  After  heating  for  4  hours  the  acid  is  neu- 
tralised, the  ammonia  distilled  and  estimated  colori- 
metrically.  In  this  way  quantities  of  nitrogen  of  the  order 
of  0-00001  grm.  can  be  determined  quantitatively  with  a 
relative  error  of  not  more  than  40  per  cent. — W.  H.  P. 


Nitrogen  trioxide  and  letroxide ;  Change  in  the  boiling 
points  of — ■ — -,  on  drying.  H.  B.  Baker  and  M.  Baker. 
Chem.  Soc.  Trans.,  1912,  101,  2339—2341. 

A  sample  of  liquid  nitrogen  trioxide  which  had  been 
sealed  up  with  phosphorus  pentoxide  for  three  years  was 
distilled  into  a  series  of  bulbs  forming  part  of  the  con- 
taining vessel,  and  the  separate  bulbs  sealed  off.  A 
bulb  was  then  placed  in  a  specially  constructed  apparatus, 
and  after  three  months'  drying  of  the  nitrogen-filled 
apparatus  by  phosphorus  pentoxide,  the  boiling  point 
at  atmospheric  pressure  was  found  to  be  43°  C.  The 
vapour  was  red,  and  condensed  at  — 10°  C.  to  the  green 
liquid,  which  on  further  cooling  turned  blue.  A  similar 
experiment  was  made  with  nitrogen  tetroxide.  The 
sample  was  unfortunately  too  small,  and  all  evaporated 
before  the  boiling  point  was  reached;  but  at  22°  C,  the 
ordinary  boiling  point,  the  liquid  showed  no  change, 
and  at  69°  C.  there  was  still  liquid  visible  which  had  not 
begun  to  boil.  The  authors  consider  that  the  molecules 
of  the  liquid  are  more  complex  than  the  formula  N203 
or  N,04  represents,  and  that  in  the  absence  of  water 
dissociation  into  simpler  molecules  does  not  take  place, 
but  the  complex  liquid  boils  as  such. — J.  T.  D. 


Formaldehyde  and  nitrous  acid  ;    Interaction  between . 

[Determination  of  nitrites.]     L.  Vanino  and  A.  Schinner. 
Z.  anal.  Chem.,   1913,  52,  21—28. 

Nitrous  acid  is  reduced  by  excess  of  formaldehyde  in 
accordance  with  the  equation,  4HN02  +  3H.CHO  = 
3C02  +  5H20  +  4N,  and  the  reaction  furnishes  a  convenient 
gasometric  method  for  the  determination  of  nitrite.  A 
■weighed  quantity  of  the  material  is  warmed  with  the 
reagent  in  the  presence  of  hydrochloric  acid,  in  such  a 
manner  that  the  evolved  gas  may  be  collected  over 
potassium  hydroxide  solution.  Suitable  apparatus  for 
carrying  out  the  process  is  described,  and  pressure-tempera- 
ture tables  are  given  for  converting  the  observed  volume  of 
gas  (employing  potassium  hydroxide  solution  of  sp.  gr.  1*23) 
to  mgrms.  of  nitrogen  or  sodium  nitrite.  Too  hi^h  a 
temperature  and  a  large  excess  of  formaldehyde  should  be 
avoided. — F.  Sor>N\ 


Alkali    nitrites ;    Some  properties  of  .       M.    Oswald. 

Comptes  rend.,  1912,  155,  1504—1506. 
The  author  has  prepared  pure  sodium  nitrite  by  recrystal- 
lisation,  the  silver  salt  by  precipitation,  and  the  potassium, 
lithium,  and  other  salts  from  the  silver  salt  by  double 
decomposition  with  the  chlorides  of  these  metals.  The 
potassium  salt  is  yellower  than  the  sodium  Bait  and  very 
much  more  deliquescent.  The  following  determinations 
have  been  made  : — 


NaNOo 

KXO,. 

M.  pt 

217"  C. 

•>(l7-.'»   ('. 

Temperature  of  de- 

composition   . . . 

320° 

550 

Density   at   0°    ('. 

referred  to  water 

at  0°  C 

2-168 

1-912 

100  grms.  of  satur- 

rated       solution 

contain    

45-8  grms.  (20' 

C.) 

74-.')  grms.  (i7-.">"  C.) 

Density    of    satu- 

rated      solution 

referred  to  water 

at  0D  C. 

1-3585  (20° 

C.) 

1-6464  (17-5°  C.) 

-W.  H.  P. 


Sodium    hypochlorite    solutions;     Photo-kinetics    of . 

\V.    C.    McC.    Lewis.      Chem.   Soc.   Trans.     1912,    101, 
2371—2382. 

When  aqueous  solutions  of  sodium  hypochlorite,  neutral 
or  alkaline,  are  exposed  to  radiation  from  a  "  I" viol  " 
mercury- vapour  lamp,  decomposition  occurs,  the  products 
being  chiefly  sodium  chloride  and  oxygen.  The  infra-red 
rays  have  no  share  in  effecting  this  decomposition,  which 
is  due  to  the  visible  and  ultra-violet  rays  only ;  the 
solutions  show  a  marked  absorption  band  in  the  ultra- 
violet. The  rate  of  decomposition  is  measurable,  and 
the  order  of  the  reaction  is  probably  unimolecular.  By 
cutting  off  the  ultra-violet,  the  violet,  and  the  blue 
radiation  by  solutions  of  potassium  fcrroevanide  of 
increasing  concentration,  the  rate  of  decomposition  is 
reduced  to  zero  ;  and  by  using  some  of  the  hypochlorite 
solution  itself  as  a  light-filter,  a  similar  reduction  of  rate 
of  decomposition  is  observed. — .1.  T.  D. 


Hypochlorites  ;   A  new  method  for  the  determination  of . 

H.  O.   Williams.     Proc.  Chem.   Soc,    1912.  28,  327. 

Hypochlorites  can  be  titrated  with  a  A/10-solution  of 
hydrazine  sulphate,  the  end  point  being  determined  by 
starch-iodide  paper.     The  reaction  appears  to  be  : 

N2H4  +  2M0C1=N2+2H20  +  2MC1. 

It  is  necessary  to  keep  the  mixture  alkaline  through. .ut. 
sodium  bicarbonate  being  added  if  required.  Com- 
parison titrations  made  with  A/ 10  arsenic  trioxide  and 
iV/10-hydrazine  sulphate  showed  very  close  agreement. 
The  author  finds  that,  contrary  to  the  statement  of  Browne 
and  Shetterly.  neither  ammonia  nor  azoimide  is  formed. 

Barium  sulphide  ;    Valuation  of .     J.  F.  Sa<  her.      '/.. 

anal.  Chem.,  1913,  52,  28—31. 
A  weighed  quantity  of  the  barium  sulphide  solution  b 
mixed  in  the  cold  with  an  excess  of  standard  lead  nitrate 
solution  (10  gnus,  per  litre),  the  mixture  is  Blightlj  acidi- 
fied with  acetic  acid.  and.  after  standing  for  some  hours. 
the  precipitated  lead  sulphide  is  filtered  ofl  and  washed 
with  cold  water  or  better  with  dilute  ale.. hoi.      The  ex< 

of  lead  nitrate  is  then  titrated  with  ammonium  molybdate 

ithis  J.,  1910,  47).— F  BODH. 

Silicates;   Decomposition  of .     W.  Hempel     Z.  anal 

Chem.,  1913,  52,  80—90. 
A   SERIES   of  comparative   experiment-    have    beta    ■ 
to  test  the  various  methods  which  have  been   n 
for   the  decomposition   of   refractory   silicates,    the   tunc 
taken  m  each  case  to  dissolve  ordinary  sand  red. 

The  method  recommended  eon  lata  in  heating  l  grm  <>f  taa 
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.silicate  with  .">  gnns.  of  barium  carbonate  in  a  platinum 
crucible  i~>  cc  capacity)  fur  10 — 15  minntee  at  1360  C, 
ami  a  specially  designed  gas-furnace  is  described  in 
which  the  necessary  temperature  may  be  readily  main- 
tained.    The  barium  is  subsequently  separated  as  sulphate. 

— F.  Sodn. 


ill  .    Separation  of from  aqueous  solution?  of  their 

salt*  by  myin§t»  at  high  temperatures  and  pressures. 
\Y.  [pariewand  B.  Zvjagin.  J,  Etnas.  Phys.-Chem.Soo., 
1912,  44.  1712—1716. 

Lb v ■BTioanoH  of  the  displacemenl  of  cobalt  from  aqueous 
solutions  of  its  sulphate,  nitrate  and  chloride  by  hydrogen 
at  high  tempereturee  ami  pressure,  shows  that  such  similar 
metals  as  nickel  and  cobalt  give  in  this  way  substances 

liferent  properties,  although  the  genera]  character  of 
the  phenomena  is  the  same  as  with  copper  and  nickel  salts 

this  .)..  1911,  BOO).  Cobalt  salts  show  a  number  of 
independent  reactions,  which  depend  on  critical  tempera- 
tares  and  pressures  and  give  rise  to  separation  of  basic 
salts,  the  oxide  of  the  metal  and.  finally,  the  metal  itself. 

— T.  H.  P. 


1'rnnyl  nitrate;    Asserted  "  c.rplosirily  "  of 


L.   W. 


Andrews.     J.  Amer.  (hem.  Soe.,  1912,  34,  1686—1687. 

Maitt  yean  ago  the  author  had  an  experience    similar 

to  thafuf  Iwanow  (this  J.,  1912,  362)  of  the  explosion  of 

oranyl    nitrate.     The  salt   had   been  isolated 

by  shaking  an  aqueous  solution  of  nitric  acid  and  uranyl 

t.itrate  with  ether.     A  sample  of  the  nitrate  quite  free 

boas    i  dour   developed   a    marked   odour   of   ether   when 

mui.st.-ned  with  prrtaeninm  hydroxide  solution,  and  another 

.;il»-  when  dissolved  in  water  jjave  an  acid  reaction  with 

it-paper.     The  presence  of  '"ether  and  nitric 

acid    of    (  rystallisation  "    is    regarded    as    a    much    more 

probable  cause  of  the  explosive  character  of  the  salt  than 

its  radioactivity. — A  B. 


!ro<jen  peroxide;    Compounds  of  talis  n'ith  .     J. 

Rudenko.     .».     Boas.      Phvs.-Chem.     Gas.,     1912,     44, 
I  -_»!  k* — 1218.    Chem    Zenfar.,    1912,    2,    1893—  189t. 

The  author  bat  itudied  the  action  of  30  percent,  hydrogen 
peroxide  on  the  nitrates,  phosphates,  and  arsenates  of 
potassium,  sodium,  and  ammonium.  I'rom  0*f>  to  1  grm. 
of  the  salt  was  dissolve  d  in  10 — loc.c.  of  30  percent,  hydro- 
peroxide, tin-  solution  evaporated  to  dryness  on  the 
water-bath  and  th<-  residue  washed  with  alcohol  and 
ether.  Or.  2 — '.i  gnns.  of  the  salt  were  dissolved  in 
20-     -  of    the    hydrogen    peroxide,    the    solution 

led    to    0°— 6      I    .     treated     with     twice     to    three 
tin  •  lume   of  alcohol,  and   the  precipitate   filtered 

off.     and     wa-hed     with     alcohol    and    ether.       No  com- 
pound- containing  active  oxygen  could  be  obtained  from 
th<-    nitrates.       Th<-    ternary     phosphates     and    arsenates 
ampoae  hydrogen  peroxide  at  hm >   ('..  but  in  t h<-  cold 
the   -odium   arul   ammonium   salts    jjftre  OOmpoundi   con- 
taining acti-.  n.     Of  the  secondary  -alts  disodium 
pho  mpouttd  containing  up  to 
•  .  and  at  0      S   C,  one  containing  np  to  '.V2 
pent,    of   active   oxygen;    di-ammonium    pho  phate 
ind    containing    np    to  5"6    per   cent,  of 
The  primary  phospl  nates 

arid    all    th<-    pota-   ium  rm   no  compounds    uilh 

hydrogen  peroxide.     .Sodium  pyropho  phatc  gives  a  com- 
jxiu  dning  uj»  to  II   per  cent., and  -odium  m 

photphafc  in  t.,  :;   per  cent.,  of  active 

The  following  definite  compound  olatcd  i 

(I)    Ni  HI'",. II  0  finel      ■■     tallinc    mat  .    which 

living  in  cold  water,  but  gi 

a  Si  -'      N  i  .HI'O,.'  If   i      8B   I  '.    miliar  to 

,P,0    :  1 1  < »  .  a  npound   con- 

taining I'ei  ;»-r<«riT.  of  active  oxygen  after b  •  for 

The  author  was  Bauble  to  obtain  the  pota  slum 

an     prpho-ph.it.-    and 
ribed  by  Alvarez  (this   .1.,    1907,  807)  :    tie   prod 
invariably     i  I    of    mixtures    of    tie-    original      ah 

and  nodium   peroxide.-  -A.  S. 


Sodium   nitrate.       Shipments  and  consumption  from   1910 
to  1912.     W.  Montgomery  &  Co.,  Dec.  31,  1912.     [T.R.] 


12  months  ending 

1910. 

1911. 

1912. 

31st  December 

Tons. 

Tons. 

Tons. 

Shipments  from  South  American 

Ports  to  all  parts 

2,300,000 

2,412,000 

2,478,  ^00 

Consumption  in  U.K. 

120,000 

132,000 

130,0^0 

,,          in  Continent 

1,531.000 

1,564,000 

1,778,000 

,,          in   United  States 

501,000 

556,000 

481. CO 

, ,          in  other  countries 

89,000 

103,000 

115,000 

, ,          in  the  world 

2,241,000 

2,355,000 

2,504,000 

Ammonia  production  of  Great  Britain  in  1912.     Bradbury 
and  Hirsch,  Liverpool.     January,  1913.     [T.R.] 

The  total  production  of  ammonia  from  all  sources,  calcu- 
lated as  sulphate,  in  the  United  Kingdom  (including  that 
used  in  the  manufacture  of  ammonia-soda  and  other 
chemical  processes)  in  1911  and  1912  was  as  follows  : — 


1911. 

1912. 

Tons. 

169,000 
20,000 
61,000 

135,000 

385,000 

Tons. 
166,000 
20,000 

Shale  works 

Coke   and    carbonising    works   and    pro- 
ducer gas  plant    

61,000 
132,000 

Total 

379,000 

Of  last  year's  production  it  is  estimated  that  England 
contributed  255,000  tons,  Scotland  121,000  tons,  and 
Ireland  3000  tons.  The  exports  during  1912  amounted 
to  287.000  tons  and  the  home  consumption  90,000  tons, 
the  stock  carried  forward  to  1913  being  18,000  tons. 

Magnesite  deposits  in  Mexico.     Board  of  Trade  J.,  Jan.  9, 
1913.     [T.R.] 

The  Consul  at  La  Paz,  Mexico,  states  that  large  deposits 
of  high-grade  magnesite,  containing  92  per  cent,  of  mag- 
nesium carbonate,  have  been  found  in  the  neighbourhood 
of  Magdalena.  The  largest  bed  has  an  area  of  some  30 
acres,  and  is  situated  on  Margarita  Islands  ;  deposits 
have  also  been  found  on  Cedros  Island.  The  material 
is  so  hard  that  it  must  be  blasted  before  it  can  be  removed. 
A  company  has  been  formed  to  develop  these  deposits. 
One  calcining  plant  will  be  installed  on  Cedros  Island 
and  another  on  Margarita  Island,  each  with  a  capacity  of 
200  tons  per  day. 

Detection  and  determination   of  free  white  phosphorus   in 
phosphorus  sesquisulphide.     Schloesing.     See  XXII. 

Patents. 
Nitric  and  sulphuric  anhydrides  ;   Solid  compound  of 


and  process  of  making  >>ame.  W.  Schultze,  Assignor  to 
General  Chem.  Co.,  New  York.  U.S.  Pat.  1,047,576, 
Dec.   17,  1912. 

'I'm.  compound  claimed  contains  sulphuric  and  nitric  anhy- 
drides and  water  (less  than  3  mols.  for  each  molecule 
of  the  compound),  preferably  so  as  to  correspond  to  the 
formula,  X  ,0  ,,(SO,),„H20.  It  is  made  by  adding  sulphuric 
anhydride  (suitably  as  vapour)  to  concentrated  nitric  acid, 
or  to  a  mixture  of  this  and  concentrated  sulphuric  acid, 
until  on  cooling  a  portion,  crystals  are  deposited  ;  the  whole 
is  then  cooled.  The  product  forms  a  "  water  clear," 
white  or  yellowish,  hygroscopic  crystalline  mass,  having 
a  sp.  gr.  of  about,  2-18,  which  melts  at  93°— 104°  C,  and, 
on  further  heating,  decomposes  with  evolution  of  nitrous 

fumes.     P.  Sodh. 

'  ontact  mass"  ;    Method  of  regenerating .     W.   M. 

K<  I  ey,  Depua,  III.,  Assignor  to  New  Jersey  Zinc  Co., 
New   York.      U.S.   Pat.   1,047,230,  Dec.  17,  1912. 

A  voi.vm  i   i  d  mixture  of  nitric  and   hydroohloric  acids 
own    through   ttie    mass,    preferably   by   moans  of  an 
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"  aeriform  fluid  "  which  is  prclieated  to   a  temperature 
above  400°  C— F.  Sodx. 


Acetic  acid ;    Process  for  denaturing 


-.     P.    Miihsam. 
Ger.  Pat,  253,923,  Nov.  22,  1910. 

The  higher  homologues  of  acetic  acid,  such  as  butyric, 
valeric,  or  caproic  acid,  are  used  as  denaturants  for  acetic 
acid.— T.  F.  B. 

Washing  compositions  or  detergents  [washing  soda].  W.  P. 
Thompson,  Liverpool.  From  A.  Groeben,  Brussels. 
Eng.  Pats.  26,958,  Dec.  1,  1911,  and  8751,  April  13, 
1912.  Additions  to  Eng.  Pat.  4111,  Feb.  18.  1911  (this 
J.,  1912,   545). 

Claim  is  made  for  the  manufacture  of  hydrates  of  sodium 
carbonate  containing  five  and  seven  molecules  of  water 
of  crystallisation,  or  of  a  mixture  of  these,  by  mixing 
sodium  carbonate  and  water  in  the  required  proportions, 
heating  the  mixture  with  constant  stirring  to  the  point 
at  which  it  just  begins  to  soften,  and  keeping  it  at  that 
temperature,  preferably  in  a  closed  vessel,  until  the 
required  salt  has  fully  crystallised  out. — O.  R. 


Phosphates  ;   Process  for  the  decomposition  of - 


:       H.    C. 

Woltereck  and  J.  Moeller,  London.     Eng.  Pat.  28,920, 
Dec.  22,  1911. 

Phosphates  of  alkali  and  alkaline-earth  metals  are  decom- 
posed by  means  of  steam  at  atmospheric  pressure,  super- 
heated to  700° — 900°  C,  with  the  liberation  of  phosphoric 
acid,  which  is  carried  off  by  the  steam,  and  with  the 
formation  of  hydroxides  of  the  metals,  which  were  com- 
bined with  phosphoric  acid  in  the  raw  material. — O.  R. 

Potassium  hydrogen  phosjihate  ;   Process  of  producing 


B.  Peacock,  Philadelphia,  Pa.,  Assignor  to  Inter- 
national Agricultural  Corporation,  New  York.  U.S. 
Pat.  1,046,327,  Dec.  3,  1912. 

Phosphate  rock  is  heated  to  about  1500°  C.  with  a 
mineral  containing  potassium  oxide  in  such  proportions 
as  to  form  potassium  pyrophosphate  and  various  silicates, 
the  mixture  is  quenched  with  water,  and  finally  treated 
with  steam  under  pressure,  whereby  potassium  hydrogen 
phosphate  is  obtained. — O.  R. 

Alkali    perborates;      Treating     mother-liquors    formed    in 

making .     F.     Hoyler,    A.     L.    Gardner,    and    H. 

Foersterling,  Perth  Am  boy,  N.J.,  Assignors  to  The 
Roessler  and  Hasslacher  Chemical  Co.,  New  York.  U.S. 
Pat.   1,046,594,  Dec.    10,   1912. 

Mothee-liquoes  containing  alkali  carbonate  are  con- 
centrated and  a  portion  of  the  alkali  carbonate  is  deposited 
and  removed  ;  the  remaining  liquor  is  diluted,  and  cole- 
manite  (calcium  borate)  is  added  to  the  solution  with  the 
formation  of  an  alkali  boron  compound  and  an  insoluble 
compound,  which  is  removed. — 0.  R. 


Calcium    phosphamide ;     Process    of    producing 


-.  S. 
Peacock.  Chicago,  111.,  Assignor  to  The  Southern  Electro- 
Chemical  Co.,  New  York.  U.S.  Pat.  1,047.440,  Dec.  17. 
1912. 

Ax  alkaline-earth  phosphide  is  heated  in  an  atmosphere 
of  nitrogen  to  a  temperature  at  which  reaction  occurs: 
for  example,  calcium  phosphide  is  heated  to  a  tem- 
perature above  800°  C,  and  under  such  conditions  that 
the  calcium  phosphamide  and  nitride  of  phosphorus 
produced  are  recovered. — F.  Sodx. 

Phosphorus  from    mineral    phosphates ;     Process    of   pro- 
ducing   .     F.  S.  Washburn,  Nashville,  Tenn.     U.S. 

Pat.  1,047,864,  Dec.    17,    1912. 

Ax  intimate  mixture  of  natural  phosphate,  an  acid  flux, 
such  as  silica,  and  carbon  is  subjected  to  a  temperature 
"above  that  practical  to  obtain  in  fuel  fed  furnaces," 
in  order  to  bring  it  to  a  fluid  condition  and  drive  off 
substantially  all  the  phosphorus  in  the  form  of  gases. 
These  gases  are  then  mixed  with  air,  and  the  phos- 
phoric anhydride  produced  is  treated  with  water  to  give 


phosphoric  acid,  the  heat  liberated  being  utilised  in  pre- 
heating the  mixture  before  feeding  it  into  the  furnace. 

— F.  Sodx. 

Ferrous  sulphate  sludge ;    Recovery  oj  sulphuric  acid  and 

iron  oxide  from .     C.  A.  Weeks,  Philadelphia,  Pa. 

U.S.   Pat.   1,048,247,  Dec.  24,   1912. 

Ferkous  sulphate  sludge  is  concentrated  and  forced  in  the 
form  of  spray  into  the  cooler,  outlet  end  of  a  heated 
furnace,  from  which  it  passes  through  zones  of  gradually 
increasing  temperature,  until  it  is  entirely  decomposed 
and  the  residue  oxidised.  The  sulphuric  acid  vapours  are 
removed  from  the  outlet  end  of  the  furnace  and  absorbed 
by  means  of  dilute  sulphuric  acid,  until  the  latter  cannot 
advantageously  take  up  any  more. — 0.  R. 


Decolourising-carbon  ;     The  production  of  revivified to 

adapt   it  for   re-use.     A.    Wynberg,   Amsterdam.     Eng. 
Pat,   19,357,  Aug.  23,  1912. 

The  special  product  known  as  "decolourising  carbon," 
after  it  has  been  used  for  purifying  purposes,  is  again 
rendered  serviceable  for  such  purposes,  by  first  freeing  it 
from  any  portion  of  the  bodies  which  it  has  been  used  to 
purify,  and  then  treating  (boiling)  it  with  a  solution  of  an 
alkali,  or  alkaline  compound,  or  of  an  alkaline-earth. 

— W.  C.  H. 


Ammonia;    Manufacture  of and  catalytic  agents  jor 

use  in  said  manufacture.  J.  Y.  Johnson,  London. 
From  Badische  Anilin  und  Soda  Fabrik,  Ludwigshnfen 
on  Rhine,  Germanv.  Eng.  Pat,  28,167,  Dec.  14,  1911. 
Addition  to  Eng.  Pat.  19,249,  Aug.  16,  1910. 

See  Addition   of   May  24,   1912.  to  Fr.  Pat.  425,099  of 
1910;    this  J.,  1912,  1125.— T.  F,  B. 


Detergents  [washing  soda]  ;   Process  of  manufacturing . 

W.  R.  Ormandv  and  J.  W.  Spensley,  Manchester. 
U.S.  Pat.  1,046,847,  Dec.  10,  1912. 

See  Eng.   Pat,  26,958  of  1911;    preceding.—  T.  F.  B. 

Tin  tetrachloride  ;  Process  for  the  manufacture  of  anhydrous 

from    tin  dioxide.     F.  Braunlich.  Briinn.   Austria. 

Eng."  Pat.  28,605,  Dec.  19,  1911.  Under  Int.  Conv., 
Dec.   20,   1910. 

See  U.S.  Pat.  1,039,356  of  1912;  this  J.,  1912, 1032.— T.F.B. 

Oxygenated  salts  ;    Process  of  manufacturing .     G.   F. 

Jaubert,  Paris.     U.S.  Pat.   1,047,645,  Dec.  17.  1912. 

See  Fr.  Pat.  399,720  of  1908  ;  this  J.,  1909.  938.— T.  F.  B. 

Ferrous    to   ferric   solutions;     Process  of  oxidising . 

A  McKechnie,  Birmingham,  and  F.  G.  Beasley,  Smeth- 
wick.     U.S.  Pat.   1,047,826,  Dec.   17,   1912. 

See  Eng.  Pat.  15,849  of  1911  ;  this  J.,  1912,  780.— T.  F.  B. 


Hydroge n  ;  Ma n  ufa cture.oj 


-.    J.  V.  Johnson,  London. 
JYom  Badische'Anilin  und  Soda  Fabrik,  Ludwigahafen 
on  Rhine.  Germany.     Eng.  Pat.  6683,  March  In.  1912. 
See  Fr.  Pat.  440.7S0  of  1912;  this  J.,  1912,  S76.— T.F.B. 


Treating  furnace  gases. 


U.S.    Pat.    1,046,915.      8a    \ 
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Baryta  water  [and  lime  water];    Action  of-        •■«  CtHain 
kinds   of  glass   [containing   sulphate].    (.    I'<">k<--     '•• 
anal.  Chem.,   1913.  52.   !•"'      17. 
A  deposit  of  barium  sulphate  is  formed  when  bai 
water  is  stored  in  contact  with  glass  containing  sulphate, 
andsu.h  glass  is  also  attacked  by  lime  water. 


F.    BODS. 


Cl.  IX.— building  materials. 


t.Tau.  31,  1915. 


Iron  and  titanium  in  ceramic  materials  ;   Determination  of 

.     K.   Rieke  ami  R.   Bet/el.     Archi\    Phys.  (hem. 

dea  Glaees  d.  ksrun.  Maooon  (Sprechsaal),  1012, 1,45 — 19, 

The  effeot  of  titanic  oxide,  TiOt,  always  present  in  clays,  is 
to  increase  Iks  apparent  content  of  iron  when  estimated 
by  pnranangtnatr  after  redactioo  with  tine.  This  may  be 
overcome  by  adding  bismuth  oxide  after  the  reduction, 
or   by   reducing   with   stannous   ohloride   or  BulphurouB 

acid  instead  of  tine.      The  iodometric  estimation  of  iron 

by  thiosulphate  i-  recommended  as  ■  substitute  for  the 

permanganate  method,  the  titanic  oxide  remaining  un- 

ted.     Titanic  i.\i«le  is  i.csi  estimated  colorimetrically, 

■.lion  with  hydrogen  peroxide  and  dilute  Bulphunc 

tn  Tit)  .     A  convenient  apparatus  for  the  test   is 

ribed.     The  titanic  oxide  content  of  various  clays  is 

m;    Zetthtt   kaolin  0*36  per  cent.,  washed 

china  olai  <H4.  washed  Lothain  day  0*78,  washed  Halle 

cla_\  -  Halle    clays    0*20— 0*32,    Grossalmerode 

Elastic  .lay  2-12  per  cent.  The  colour  of  a  body  after 
nrning  depends  on  the  titanic  oxide  as  well  as  on  the 
iron  content,  and  depends  also  on  the  subdivision  of  the 
iron  and  titanium  compounds.  A  few  well-known  bodies 
art?  estimated  to  have  the  following  amounts  of  iron  and 
titani'    ..\i«le  : — 


Buniinn  colour. 


Fe.0, 

]>er  cent. 


Ti02 
per  cent. 


IWrlin      t- 

l«>r<  vluui 

Yellowish 

0-83 

IKSl 

JJrflc                    ;.,r- 

iin 

YeDovfeb  specks 

0-71 

0-26 

Ivrlin  Meger  i«t- 

•alasi 

Wlnti-h 

0-30 

0-21 

Mtuwn  porcelain 

White 

0-4f>— 0-69 

0-1. >— 0-1 1 

v.-ry  pars  white 

0-34 

0-10 

— H.  H.  S. 

WaUrmimt  \V.  PukalL    Sprechsaal,  1913,  46, 

1-2. 

Bumui'i  reeent  oonchunora  that  old  Egyptian  ware 
data  of  a  sandstone,  and  not  of  a  clay,  body  was 
anticipated  by  the  author  in  1894  with  regard  to  Persian 
til.-.  A  -imilarconclu-ioii  baa  been  arrived  at  by  Heinecke 
and  Ki-<tilohr  in  their  examination  of  the  tiles  in  the 
■  at  Jerusalem.  The  successful  manufacture 
of  these  bodies  to  withstand  European  climates  depends 
on  the  artificial  reproduction  of  the  richly  alkaline,  DOn- 

aJaminous     sandstone.    The    author     recommends     the 

mixture  :  fine  sand  l'K>  parte,  soda  oryatala  it,  water  glass 

19     12,  water  4  part,  by  weight.     The  bod 
submitted  to  hydraulic  pressure,  and  burnt  at  cone  05, 
undergoing  a   linear  contraction   of  4-7   pet  cent.,   which 
at  higher  temperatures  increaei  i  to  8*8  per  cent.     II.  U.S. 

Pai  tm 

I  the  lib      Method  of  operating . 

Burgase,  'Vmn  •  ny.     Eng.  Pat.  7978,  April  2, 

1911 

which  1  ed  through  one  or  more  furn 

for  the  purpose  of  eooBng  them  when  the  firing  operation 
Dmplete,  i-  mixed  with  the  waste  gs  ling  from 

furnaces    that    are    being    tired,    and    the    beat 
by  the  combustion  of  tin-  mixture  i,  employed  in  some 

m    boiler.       \\  .  C.  II. 


IX.     BUILDING   MATERIALS. 

Portland  1 ;  P  <    >   „.,.  „/  prop*  — . 

'    !'.     \\  l:.  ibling  and    I      I'    I 

I'»i2.  7.  i;.-     i 

1911.  T4H.  1117.) 

jfih  of  Portland  <■  mi  nt,  u  d 

the    -  h  fall     in     U  ii  ill- 


strength  shown  by  high  testing  cements  made  in  rotary 
kilns.  The  fluctuations  cannot  be  attributed  to  the 
different  rates  of  hardening  of  the  various  constituents 
of  the  eement,  nor  do  they  appear  to  depend  upon  any 
available  chemical  information,  but  for  greatest  temporary 
efficiency  it  is  necessary  to  grind  finely  and  to  burn  at  a 
high  temperature.  The  endurance  of  early  strength, 
the  increase  in  strength  with  age,  and  the  volume-con- 
stancy arc  greater,  the  less  free  lime  or  magnesia  the 
indurated  cement  contains,  it  being  always  possible  to 
obtain  Portland  cement  of  the  desired  quality  by  proper 
mixing,  hard  burning,  and  fine  grinding.  In  Part  V. 
the  previous  sections  are  recapitulated  and  conclusions 
are  arrived  at  which  may  be  summarised  as  follows  : 
Volume-constancy  should  be  assured  by  producing 
clinker  which  yields  sound  cement  without  aeration;  the 
specific  gravity  of  dried  but  not  ignited  cement  should 
be  not  less  than  3-10.  unless  the  loss  on  ignition  is  less  than 
2  per  cent.  ;  the  cement  should  leave  a  residue  of  not 
more  than  5  per  cent,  on  No.  100,  and  not  more  than  20 
per  cent,  on  No.  200  sieve  ;  the  average  of  at  least  four 
briquettes,  representing  at  least  two  separate  mixtures 
of  the  same  sample,  should  be  taken  for  each  test  of  tensile 
strength,  such  tests  to  be  considered  final,  except  for 
results  which  are  manifestly  faulty.  Great  attention 
should  be  paid  to  the  question  of  free  lime,  for  the  detection 
of  which  the  calcium  hydroxide-phenol  microscopic  test 
is  again  strongly  recommended. — O.  R. 


Cements   from    blast-furnace    slaq.     H.    Kiihl.      Tonind.- 
Zeit.,  1912,  36,  1987— 1989. 

The  author  distinguishes  between  three  classes  of  cement 
obtained  from  blast-furnace  slag  :  (1),  Puzzuolana  cements, 
which  consist  of  ground  slag,  containing  42 — 52  per  cent, 
of  calcium  oxide,  mixed  with  sufficient  slaked  lime  to  bring 
the  content  of  calcium  oxide  up  to  G3 — 66  per  cent.  The 
resulting  cement  is  scarcely  superior  to  a  good,  hydraulic 
lime,  does  not  harden  satisfactorily  in  the  air,  and  possesses 
only  feeble  resistance  to  wear  and  tear.  (2)  True  Portland 
and  iron-Portland  cements  ;  in  the  former,  slag  replaces 
clay  in  the  mixture  of  raw  materials  used  for  making 
Portland  cement  clinker.  Any  slags  may  be  utilised, 
avoiding  such  as  contain  excessive  proportions  of  mag- 
nesium and  manganese.  Iron-Portland  cement  consists 
of  a  mixture  of  70  per  cent,  of  Portland  cement  clinker 
and  30  per  cent,  of  water-granulated  blast-furnace  slag. 
In  strength  and  general  properties  iron-Portland  cement 
is  practically  identical  with  Portland  cement,  and  both 
materials  possess  the  disadvantage  of  being  highly  sus- 
ceptible to  chemical  action,  especially  the  action  of  sul- 
phuric acid  and  magnesium  salts.  (3)  Blast-furnace 
cements  are  prepared  by  mixing  rapidly  cooled  and  granu- 
lated Blags,  which  possess  innate  hydraulic  propel  lies, 
with  a  considerable  quantity  of  plaster  of  Paris.  Huch 
cements  contain  only  a  negligible  quantity  of  free  lime 
and  consequently  otter  great  resistance  to  the  action  of 
nid-  and  magnesium  salts. — 0.  R. 


Concrete;     The  effect  of  acids  and  oil*  on .      W.    L. 

Gadd.     Engineering,  1913,  95,  20—21. 

Mineral  acids,  even  when  exceedingly  dilute,  dissolve 
the  constituents  of  Portland  cement.  The  destructive 
on  of  organic  acids  is  less  strong,  but  also  takes  place  in 
consequence  of  the  combination  of  any  acid  with  the  calcium 
hydroxide,  which  is  liberated  when  cement  is  gauged 
with  water.  With  regard  to  oils  and  fats,  the  author's 
•  cperiments  lead  him  to  the  conclusion  that  the  addition 

o|   oil   or  fat    of  any    kind     to  concrete  has  a    weakening 
effect.      Animal    arid    vegetable    oil      haw   a.    direct    action 

on  green  concrete  and  eventually  destroy  it.  owing  to  the 
inification  of  glycerides  by  calcium  hydroxide.  In- 
durated concreb  eked.  Minora]  oils,  though 
laponincation  da  ome  info  question,  weaken  mortal 
to  some  i  stent,  even  when  only  small  proportions  of  oil 
:.  .uid  the  re  ulting   concrete   i-,   less  waterproof, 

in  the  author      opinion,   than  dense   mortars  in  which  the 

■  re  |  ii  op'  rlj  graded  to  fill  the  voids.     (Compass 
tin     .1.,    1911,    1213  ;     l'H2,  92.V)     0.  R. 
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Calcium   sulphate ;     Gelatinous 


and   the   setting    of 


plaster.     Cavazzi.     Gaz.     chim.     ital.,     1912,    42,    II., 
626—632. 

If  about  0-5  grm.  of  very  finely  powdered  calcium  sulphate, 
which  has  been  dehydrated  at  130°— 140°  C,  be  well 
triturated  in  a  glass  mortar  with  4  c.c.  of  water  cooled  to 
15°  C,  the  mixture  after  a  short  time  acquires  the  appear- 
ance of  starch  paste ;  on  examining  a  portion  of  the 
gelatinous  mass  microscopically,  it  is  seen  to  change 
after  a  few  minutes  into  a  mass  of  minute  crystals  of 
calcium  sulphate  dihydrate.  The  gelatinous  calcium 
sulphate  can  be  obtained  more  easily  by  well  mixing 
0-5  grm.  of  plaster  of  Paris  with  25  c.c.  of  cold  water, 
filtering,  and  adding  to  the  filtrate  an  equal  volume  of 
alcohol,  preferably  after  first  cooling  both  the  solution  and 
the  alcohol  with  ice.  A  precipitate  of  gelatinous  calcium 
sulphate  is  obtained  in  this  way,  which  gradually  changes 
into  a  mass  of  needle-shaped  crystals.  In  the  author's 
opinion  on  mixing  plaster  with  water,  this  unstable 
gelatinous  calcium  sulphate,  richer  in  water  than  the 
dihydrate,  is  first  formed,  and  its  dehydration  and  trans- 
formation into  the  crystalline  dihydrate  is  the  cause  of 
the  setting  of  the  plaster. — A.  S. 

Patents. 

Waterproofing  cement  substances  and  the  like  :    Process  of 

.     A.   E.   Spooner,   Renfrew,   Ontario.     Eng.   Pat. 

26,941,  Dec.  1,  1911. 

Cement  and  like  substances  are  treated  at  the  ordinary 
temperature  with  a  mixture  of  wood-tar-creosote  and  a 
dry  pigment,  which  is  applied  in  a  thin  layer,  so  that  the 
superficial  pores  of  the  cement  are  filled  whilst  the  surface 
grain  is  left  exposed. — 0.  R. 

Marble,  alabaster,  and  similar  stones ;  Processes  for  increasin 

the   transparency   of  .     H.    W.    Engel,    Hamburg, 

Germany.     Eng.  Pat.  28,361,  Dec.  16,  1911. 

The  transparency  of  marble,  alabaster,  and  similar 
materials  is  increased  by  about  150  per  cent,  by  saturating 
the  same  with  a  solution  of  a  resin,  such  as  shellac,  or  of 
a  cellulose  preparation,  such  as  celluloid,  guncotton,  or 
the  like,  in  solvents,  such  as  alcohol,  ether,  amyl  acetate, 
benzene,  or  the  like.  In  some  cases  it  may  be  necessary 
to  remove  the  impregnating  substance  again  from  the 
upper  layers  of  the  stone.  To  that  end,  the  surface  of  the 
saturated  stone  is  treated  with  magnesia  or  rubbed  with  a 
cloth  previously  dipped  in  one  of  the  above-mentioned 
solvents,  until  the  face  of  the  stone  is  completely  dry  and 
free  from  the  saturating  medium. — 0.  R. 

Building     materials.     M.     Glaser,     Sheffield.     Eng.     Pat. 
9672,  April  24,   1912. 

A  cellular  or  spongy  material  is  first  prepared  by  burning 
some  kind  of  fuel  mixed  with  a  substantial  amount  of  clay. 
The  product  is  broken  in  pieces  of  suitable  size,  and  mixed 
with  clay  to  form  bricks  which  are  burned  in  the  usual 
manner,  and  are  light  in  weight  and  good  heat  insulators. 
The  cellular  product  may  also  be  mixed  with  cement  to 
form  concrete,  or  with  lime  for  plastering  purposes. 

— W.  C  If 

Heat-insulating  material  and  method  for  manufacturing 
same.  C  H.  Belknap,  New  York,  Assignor  to  Armstrong 
Cork  Co.,  Pittsburgh,  Pa.  U.S.  Pat.  1,045,933,  Dec.  3, 
1912. 

A  heat-insulating,  porous  composition  is  prepared  by 
incorporating  diatomacious  earth  and  asbestos  with  about 
30  per  cent,  of  lime  and  sufficient  water  to  form  a  mixture 
which  can  readily  be  poured,  shaping  the  same  without 
compression,  and  driving  off  the  excess  of  water,  so  as  to 
leave  a  large  number  of  air  cells  within  the  mass. — 0.  R. 


from  decay.     W.   F. 


Wood  ;     Method  of  preserving  - 
Goltra,  Cleveland,  Ohio.     U.S.  Pat.  1,047,404,  Dec.  17, 
1912. 

The   timber    is    first   treated    directly    with   live   steam, 
whereby  the  cells  are  ruptured  and  the  sap  and  natural 


juices  are  liberated,  and  at  the  same  time  the  pores  are 
more  or  less  filled  with  deposits  from  action  of  the  steam. 
The  timber  is  then  dried,  at  first  slowly  in  the  open  air.  and, 
after  being  machined,  in  a  closed  oven  till  thoroughly 
dried  and  heated  to  a  temperature  suitable  for  receiving 
the  preservative  solution  with  which  it  is  impregnated 
under  pressure  till  saturated. — W.  C.  H. 

Woods ;    Process  of  treating  red-gum  and  other  like 


T.  H.  Sampson,  New  Orleans,  La.     U.S.  Pat.  1,048,102, 
Dec.  24,  1912. 

The  wood  is  subjected — in  a  retort — to  the  action  of 
saturated  steam  at  atmospheric  pressure  until  the  con- 
densed steam  ceases  to  be  charged  with  black,  flocculent 
matter ;  the  steam  pressure  is  then  raised  to  20  lb.  and 
the  treatment  continued  until  the  whole  of  the  charge 
attains  the  temperature  due  to  this  pressure.  It  is 
claimed  that  this  treatment  prevents  sap-stain  and  stick 
rot  when  in  pile,  after-warping  and  twisting  when  dried,  and 
causes  the  wood  to  become  deeper  red  in  colour. 

— W.  E.  F.  P. 

Paints  made  with  hydraulic  cement  and  ivater.     Eng.  Pat. 
18,095.     See  XIII. 
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Cast  iron  ;  Influence  of  sulphur  on 


-.     H.  I.  Coe.     Proc. 
Brit.  Foundrymen's  Assoc,  1911—1912,  78 — 95. 

A  series  of  test-bars  was  prepared  from  pure  materials 
and  examined  chemically,  physically  and  mctallographi- 
cally.     The  results  tend  to  show  that :     (a)    With  low 
silicon  content  a  small  amount  of  sulphur  causes  nearly 
all  the  carbon  to  pass  into  the  combined  form.     With  high 
silicon  content,  sulphur  has  a  much  less  marked  effect  in 
this  respect,     (b)  There  appears  to  be  a  critical  point,  the 
position  of  which  varies  with  the  silicon  content,  and  at 
which  the  effect  of  sulphur  changes  suddenly,     (c)  The 
addition  of  sulphur  increases  tenacity,  transverse  strength 
and  hardness.     Its  influence  is  due  partly  to  its  effect  on 
the  condition  of  the  carbon,  partly  to  its  modifying  the 
dendritic  character  of  the  silicious  irons,     (d)  Manganese 
neutralises    the    influence   of   sulphur   on    the   condition 
of     the     carbon,     and,     in    excess,     eliminates    sulphur 
by  separation  of  manganese  sulphide.     Sulphur  is  most 
dangerous  in  irons  low  in  silicon  and  manganese.     These 
restilts  were  obtained  in  the  absence  of  phosphorus,  and 
would  probably  need  modification  if  commercial  pig  iron 
were  considered.     Cast  iron  is  desulphurised  either  by  the 
addition  of  ferromanganese  or  by  Sanitcr's  process,  which 
consists  in  mixing  burnt  lime  and  calcium  chloride  with 
the    molten    charge,    producing    calcium    sulphide.     For 
malleable  cast  iron,  if  the  Reaumur  process  is  employed, 
0-2  to  0-4  per  cent,  of  sulphur  may  be  present,  but  for 
"Blackheart"   castings  0-05  per  cent,   is   the  maximum 
permissible,  as  in  the  Reaumur  process  the  annealing  ia  ol 
an  oxidising  nature,  and  the  stability  of  the  carbid< 
regards  decomposition  into  iron  and  graphite  is  of  little 
importance,     while    the    production    of      "  Blackheart 
castings  depends  essentially  on  the  decomposition  of  iron 
carbide.     Sulphur,  opposing  this  decomposition,  is  th< 
fore  harmful.— R.  W.  X. 

[Steel]  Slag  enclosures.  W.  Rosenhain.  Report  to  the 
International  Association  for  Test  in;,'  .Material-.  Rev. 
Met.,  1912,  9,  998—1014.  (See  also  this  J..  1909,  1133). 
The  author's  report  is  arranged  under  the  following  head- 
ings :— (1).  Nomenclature.  Objections  are  raised  against 
the  coined  word  "  sonim  "  proposed  by  Hibbard  (tin-  .1 
1911  898)  and  the  author  prefer-  to  retam  the  term 
"slag  enclosures."  (2).  Study  of  the  const,/,,!,*., 
enclosures.  Reference  is  made  to  the  work  of  Matweiefl 
on  the  behaviour  of  enclosures  with  various  reagents 
(this  J.,  1910,  822,  1385)  and  of  Levy  (.T.  Iron  and  Steel 
Inst.,    1911,    3)    on   the    properties    of    the    sulphide*    and 
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-    of   manganese   and    iron.     The    necessity    of   a 

stud;  of  the  equilibrium  diagram  of  the  system, 

r  better  of  the  equilibria  of  a  portion  of  the 

r      hfn  -S,  oorresponding  to  a  narrow 

p  of  the  ternary  triangle  lying  upon  either  side  of  the 

S   line,   is"  pointed   out.     (3).    MtnU  of  formation 

of  th<   enclosures  and   methods  for   their  prevention.     In 

molten  steel  the  enclosures  are  probably  present  in  the 

form  of  liquid  globules,  and  in  order  to  minimise  the 

.rititv  of  enclosures  it  is  necessary  to  devise  conditions 

whereby  the  globules  may  coalesce  bo  as  to  form  a  few 

•  globules  instead  of  very  nuinen  us  small  ones,  and 

time  for  these  globules  to  rise  to  the  surface.      (4). 

ribuiion  of  tht  mctoemni  in  steel  and  their  mechanical 

tffrcU.     In  th:>  connection  attention  is  directed  especially 

ie  work  of  Ziegfer  (this  .1..  1911,  1214).  who  has  brought 

forward  evidence  in  support  of  the  view  that  the  enclosures 

e  as  nuclei  upon  which  the  ■,-ixon  crystallises  when  it 

■•crated  from  the  austenite.     (">).  Suggested  direction.? 

for  furihtr   investigation.     In  addition  to  studies   of  the 

sulphides    and    silicates    of    iron   and    manganese   and   of 

mixtures  of  the  -ame,  the  following  objects  of  investigation 

are  i:    the  solubility  or  otherwise  of  the  oxides  of 

iron  in  iron,  and   of  Bulphides  and  silicates  of  iron  and 

mat  .  1    at     hii-h    temperatures  ;    and    the 

mechanical  effects  of  enclosures. — A.  S. 

[Iron   and  Med].     Carburising  materials ;     The   action   of 

in! .     R.R.Abbott.     Trans.  Amer. 

Last  Min.   Bng.,  1012.  1407 — 1456. 

The    investigation    was    made    to    compare — as    regards 

rapidity,    depth    and    cost    of    carburisation — the    more 

important   of  the  solid  materials  commercially    used    for 

carbun-  mentation.     The   steel   employed 

206  :     1'.  0015;    S,  0-025;    Mn,  0-53  ; 

and  Si,  0-04  p'-r  cut.  ;   the  experiments  were  conducted  in 

I   white  cast-iron  pots,  weighed  pieces  of  the  steel 

in.  long  and  0-75  in.  in  diameter  being  embedded  in 

carburising    materials    and    maintained    at 

P.   s7:    C),  1760°  P.  (954-5  C.)and 

1900    1  -  ■  tively  for  periods  of  from  I  to  10 

1  )f  the  2.")  carburising  materials  employed  in  the 

;  of  pure  bone  charcoal,  2  of  bone  charcoal 

mixed  with  other  carbonaceous  matter,  1  of  partly-roasted 

.    I    '.f  the  hueka  and  kernels  of  seeds  or  beans,  and 

I  charred  carbonaoeoaa  material  heavily  charged  with 

micall  ;     th"    remainder   were   generally   composed   of  ' 

rcoal  in  admixture  with  various 

•meal  subs)  After  withdrawal  from  the  furnace, 

[lowed  to  oool  unopened  and  the  pieces  of 

mi  in  halves,  polished,  etched 

and  examined  microscopically.     The  total  depth  to  which 

the  carbon  had  penetrated  in  each  case  wac  measured  by 

mean-  of  a  micromi  •  .  as  also  were  the  thick- 

nesses  of  the  successive  zones  of  carburisation.  the  per- 

bon  contents  of  the  latter  being  (a)  above  0-9, 

(B)  I  ratio),  (<  j  above  ()•."».  and  (i>)  below 

rely  ;   the  percentage  of  carbon  in  the  extreme 

out<r  lurfaoe  n  each  test-piece  was  a|-o  determined.     The 

bteined  toed  in  of  31  tables  and 

:    the  following  table  ihowi  the  total  depth 

lined,  and  the  percentage!  "t  carbon 

at  the  surface*  of  the   1  .  after    I    and    10   hours' 

ng  at  th<-  temperatm  I  : — 


The  relative  costs  and  efficiencies  of  equal  weights  of  the 

different  materials,  based  upon  (1)  combination  of  a  given 
weight  of  carbon,  and  (2)  carburisation  to  a  given  depth, 
were  calculated.  Upon  the  first  basis  the  minimum  and 
maximum  costs,  at  1600°  F.  (871°  C).  1750°  F.  (954-5°  C.) 
and  1900°  F.  (1038°  C.)  respectively,  were  as  1  :  11-71, 
1  :  34-10  and  1  :  32-40;  while  upon  the  second  basis  the 
corresponding  figures  were  1 :  10-10,  1 :  34-75  and  1  :  44-75. 
The  maximum  and  minimum  efficiencies  at  the  same  tem- 
peratures were  as  100  :  12-2,  100  :  13-9  and  100  :  16-4 
respectively,  calculated  upon  the  first  basis,  and 
100  :  11-0,*  100:  19-3  and  100:22-8  upon  the  second. 
The  selection  of  carburising  materials  for  specific  purposes 
is  regarded  as  a  matter  of  considerable  importance  ;  and 
preliminary  testing  on  the  lines  indicated  is  advocated  as 
a  means  to  greater  efficiency. — W.  E.  F.  P. 


Steel  castings  and  the  effect  of  heat-treatment.     H.  Brearley 
Proc.  Brit.  Foundrymen's  Assoc,  1911—1912,  237—252. 

Steel  castings  slowly  cooled  are  coarsely  crystalline  though 
generally  an  aggregation  not  of  crystals  but  of  crystalline 
grains.  In  commercial  castings  weighing  several  tons, 
a  single  crystal  may  measure  over  \  in.  across,  whereas 
after  annealing,  the  fractured  casting  resembles  well-forged 
or  rolled  material.  The  fragility  of  unannealed  steel  cast- 
ings is  due  to  the  ease  of  fracture  along  the  intercrystalline 
lines  of  weakness.  Annealing  breaks  down  the  large  inter- 
crystalline boundaries.  After  this  operation,  the  fractured 
surface  is  no  longer  distinguished  in  appearance  from  that 
of  a  cogged  billet.  Castings  often  superficially  absorb 
carbon  from  the  moulds,  and  this  cementation  is  dangerous, 
as  the  brittle  skin  thus  formed  is  favourable  to  the  occur- 
rence of  cracks.  Annealing  decarburises  this  surface, 
and  the  presence  or  absence  of  carbon  in  the  surface-layer 
is  an  indication  as  to  whether  the  casting  has  been  annealed 
or  not.  Annealing  at  very  high  temperatures  restores  the 
primitive  triangular  crystallisation  to  some  extent.  Slag 
is  most  harmful  when  it  forms  a  film  between  the  crystalline 
grains.  "  Silico-sulphide  "  streaks  or  films  persist  after 
annealing  and  are  a  source  of  much  weakness.  Tantalum 
and  boron  have  the  effect  of  forming  brittle  envelopes 
around  the  primary  crystals.  Boron  to  the  extent  only  of 
0-02  per  cent,  suffices  to  form  visible  films  which  persist 
after  annealing  at  1300°  C.  Shrinkage  cavities,  apart  from 
the  "  pipe,"  are  almost  invariably  present.  "  Pulling,"  in 
the  foundry  sense  of  the  word,  may  be  due  to  shrinkage 
and  normal  contraction,  or  else  to  expansion  at  the  critical 
temperatures.  The  thinner  portions  of  a  casting  will 
cool  quickest,  with  the  result  that  they  will  be  subjected 
to  severe  strains  as  the  thicker  portions  in  turn  reach 
the  critical  temperatures. — R.  W.  N. 


Manganese  dioxide ;    Reduction  of 


by  nitrous  acid, 


and  the  application  of  this  reaction  to  the  determination 
of  phosphoius  in  iron  and  steel  without  separating  the 
silicon.     E.  R.  E.  Miiller.     Chem.-Zeit.,  1912,  36,  1490. 

Tin:  author  finds  that  the  sodium  peroxide  used  in  his 
method  (this  J.,  1911,  1315),  can  be  conveniently  replaced 
by  nitrous  acid.  After  boiling  the  solution  with  perman- 
ganate, the  beaker  is  removed  from  the  hot  plate,  and 
0-5  c.c.  of  alcohol  and  1  cc.  of  10  pet  cent,  sodium  nitrite 
■  !■    added.     On    gently   shaking  the  manganese  dioxide 
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dissolves  quite  easily,  and  after  adding  1  c.c.  of  concen- 
trated ammonia  the  phosphorus  may  be  precipitated  with 
ammonium  molybdate  in  the  usual  way. — W.  H.  P. 

Iron,  nickel,   manganese,  and  copper  ;    Quaternary  alloys 

of  .     N.   Parravano.     Gaz.   chim.   ital.,    1912,   42, 

II. ,  589—609. 

The  author  has  examined  previously  the  ternary  systems  : 
Fe-Ni-Mn,  Fe-Ni-Cu,  Fe-Mn-Cu,  and  Ni-Mn-Cu  (this  J., 
1912,  1081,  1131)  and  he  now  gives  the  results  of  a  theo- 
retical and  experimental  study  of  the  quaternary  system, 
Fe-Ni-Mn-Cu.  Eighty-four  alloys  were  examined  belonging 
to  series  (containing  respectively  10,  20.  30,  40,  50,  60,  and 
70  per  cent,  of  manganese)  corresponding  to  sections 
(parallel  to  the  base)  of  a  tetrahedron  of  which  the  corners  of 
the  triangular  base  represent  iron,  nickel,  and  copper,  whilst 
the  fourth  corner  represents  manganese.  The  experimental 
results  are  tabulated  and  a  series  of  seven  duplicate 
triangular  diagrams  showing  the  temperatures  of  initial 
and  complete  solidification  of  the  alloys  is  given.  The 
micro-structure  of  the  quaternary  alloys  is  substantially 
that  which  would  be  expected  from  the  study  of  the 
ternary  component  systems.  Photomicrographs  of  alloys 
of  the  following  composition  are  given  :  (1)  Fe  10,  Ni  60, 
Mn  10,  and  Cu  20  per  cent,  ;  (2)  Fe  50,  Ni  20,  Mn  10,  and 
Cu  20  per  cent. ;  (3)  Fe  20,  Ni  30,  Mn  10,  and  Cu  40  per 
cent.  ;  (4)  Fe  50,  Ni  10,  Mn  20,  and  Cu  20  per  cent.  ;  (5) 
Fe  20,  Ni  20,  Mn  30,  and  Cu  30  per  cent. ;  and  (6)  Fe  10, 
Ni  10,  Mn  70,  and  Cu  10  per  cent.— A.  S. 

Ferrozirconium  ;    Analysis  of  .     M.  Wunder  and  B. 

Jeanneret.     Z.  anal.  Chem.,  1913,  52,  99—101. 

The  authors  uphold  the  accuracy  of  their  method  (this  J., 
1911,  1412),  in  face  of  the  criticism  of  Weiss  and  Trautmann 
(Z.  anal.  Chem.,  1912,  51,  303).  They  point  out  that 
hardened  filters  should  be  used. — F.  Sodn. 

Gold ;   Condition  of in  quartz.     P.  P.  von  Weimarn. 

Z.    Chem.    Ind.    Kolloide,    1912,    11,    287—290. 

On  mixing  together  solutions  of  sodium  silicate  and  sodium 
aurichloride,  the  mixture,  at  first  colourless,  slowly 
becomes  pink,  then  lilac,  and  finally  blue,  and  on  standing 
exposed  to  the  air,  a  precipitate  appears  at  the  surface, 
which  is  at  first  dark  blue,  but  as  it  dries,  becomes  first 
black,  and  then  usually  golden.  These  results  show 
that  if  gold  silicate  is  formed,  it  slowly  undergoes  spon- 
taneous "  reduction "  with  formation  of  colloidal  gold, 
which  on  precipitation  and  drying,  changes  gradually 
into  ordinary  metallic  gold.  The  conclusion  drawn  is  that 
the  presence  of  a  reducing  agent  is  not  necessary  for  the 
separation  of  metallic  gold  under  the  experimental  con- 
ditions of  Hatschek  and  Simon  (this  J.,  1912,  439),  namely 
in  a  dispersion  medium  containing  silicic  acid  and  its 
salts  in  a  highly  disperse  condition.  It  is  considered 
probable  that  in  the  formation  of  auriferous  quartz 
veins  the  simultaneous  separation  of  quartz  crystals  and 
gold  silicate  (which  gradually  undergoes  spontaneous 
reduction  ")  plays  a  part.  The  author  states  also  that 
he  has  obtained  crystals  of  silver  of  the  ordinary  form 
from  a  silver  sol  on  prolonged  standing. — A.  S. 

Silver-zinc  equilibrium  ;    The  .     H.  C.  H.  Carpenter 

and  W.  Whiteley.  Appendix  on  the,  copper-zinc,  silver- 
zinc,  and  silver  aidmium  equilibria.  H.  C.  H.  Carpenter. 
Int.  Zeits.  Metallogr.,  1912.  3,  145—175.  (See  ako  this 
J.,  1912,  133,  926,  927.) 

In  determining  the  equilibrium  diagram  of  the  silver-zinc 
system  under  carefully  chosen  conditions,  the  phases 
observed  were  : — a,  between  100  and  62-7  atoms  per  cent, 
of  silver,  stable  at  the  ordinary  temperature ;  /9,  existing 
only  above  264°  C.  and  undergoing  at  this  temperature  an 
eutectoid  inversion  to  a-\-y;  y,  between  40  and  37-3  atoms 
per  cent,  of  silver,  stable  at  the  ordinary  temperature. 
(At  40  per  cent,  this  is  the  pure  compound  A'_',Zn.,);  v, 
between  29  and  14-3  atoms  per  cent,  of  silver,  stable  at 
the  ordinary  temperature  ;  t,  existing  only  above  300°  C. 
(an  approximation) ;  i\,  between  1  and  0  atoms  per  cent. 
of  silver,  stable  at  the  ordinary  temperature.     (1  per  cent. 


is  the  maximum  solubility  of  silver  in  zinc. )  The  eutectoid 
inversion  was  found  to  extend  from  62-7  to  40  atoms  per 
cent,  of  silver,  the  eutectoid  composition  being  about 
53  atoms  per  cent,  The  existence  of  the  compound, 
Ag2Zn5,  was  indicated  but  not  definitelv  established. 
From  0  to  60  atoms  per  cent,  of  zinc  the'  diagram  was 
very  similar  to  that  of  the  copper-zinc  system  over  the 
same  concentration.  In  the  appendix,  the  close  relation- 
ship between  the  copper-zinc,  silver-zinc,  and  silver- 
cadmium  equilibria  is  emphasised  and  discussed,  and 
the  suggestion  made  that  the  character  of  the  a  and  £ 
phases,  between  0  and  60  atoms  per  cent,  of  zinc  or  cadmium, 
is  determined  by  the  compound  XtY,  (X  representing 
copper  or  silver  and  Y  zinc  or  cadmium).  The  bearing 
of  this  on  the  general  nature  of  solid  solutions  is  briefly 
considered.— W.  E.  F.  P. 

Copper-slags ;    The  constitution   and   melting-points    of  a 

series    of .     C.    H.    Fulton.     Trans.    Amer.    Inst. 

Min.  Eng.,  1912,  1457—1486. 

With  the  object  of  determining  the  effect  of  increasing 
proportions  of  lime  upon  the  melting  points  of  copper- 
slags  and  ascertaining  the  limits  of  the  silica-lime  ratio 
permissible  for  practical  reverberatory  smelting,  three 
series  of  slags  were  investigated  (one  olivine-augite,  and 
two  melihte-augite  series)  in  each  of  which  the  iron- 
alumina  ratio  remained  constant  while  the  lime  varied 
with  the  silicate  degree.  A  "  basal "  slag  for  each  series 
was  selected  or  prepared,  and  from  one  weighed  quantity 
of  this  (contained  in  a  platinum  crucible  heated  by  means 
of  an  electric  resistance  furnace)  all  the  members  of  the 
series  were  consecutively  produced — by  successive  ad- 
ditions of  limestone  in  weighed  quantities — and  examined. 
The  contents  of  the  crucible  were  finally  weighed  and 
analysed  and  from  the  data  obtained  the  composition  of 
each  member  of  the  series  was  calculated.  The  compo- 
sition and  melting  point  of  each  of  the  slags  investigate  d 
is  shown  in  the  following  table  : — 


Si02 


Percentage  composition. 


FeO. 


CaO.    A1205. 


Total. 


Silicate 
degree. 


M.pt.(°C.) 


Series  I. 


42-65 

36-12 

6-20 

11-30 

96-37 

1-40 

979 

40-66 

34-33 

10-80 

10-70 

96-49 

1-28 

1011 

38-80 

32-60 

14-95 

10-02 

96-37 

1-19 

1060 

36-90 

31-10 

18-52 

9-75     96-27 

1-09 

1081 

35-40 

29-65 

22-12 

9-35     96-52 

1-02 

1137 

33-92 

28-48 

25-11 

9-00     96-54 

0-96 

1151 

SERIES   II. 


44-50 
44-00 
43-50 
43-20 
42-25 
40-50 
38-90 
37-55 
36-20 


38-20 
37-80 
37-30 
37-00 
36-20 
34-65 
33-25 
32-10 
30-807 


5-10 

6-14 

7-15 

8-16 

10-04 

13-60 

16-80 

in-'io 

22-56 


11-85 
11-73 
11-60 

11-51 

11-28 

10-75 

10-40 

10-05 

9-67 


99-65 
99-67 
99-55 
99-87 
99-72 
99-50 
99-85 
99-60 
99-30 


1-51 
1-48 
1-45 
1-42 
1-38 
1-28 
L-20 
113 
1-06 


1050 

1025 

988 
982 
1010 
1054 
1091 
1103 
1107 


SERIES  III. 


44-3 

42-D5 

41-11 

38-34 

85-92 

88-79 

31-90 


43-10 
41-51 
40-01 
37-22 
34-97 
32-89 
31  05 


6-80 

10-29 

18-58 
19-85 
24-43 
28-92 
32-90 


4-85 

99-05 

4-69 

99-14 

4-51 

99-16 

4-21 

99-12 

8-94 

99-26 

-i-71 

<m-:il 

3-50 

99-86 

1-66 

1-51 
Ml 
1-27 

1-18 


1000 

loin 
1084 
1097 
1 167 

121 '7 
1186 


Tto-wttiW-poiutcurreB-ptotted^^Wof^inp, 
fcnre  andSicate  degree  (each  *alue  oi   th e  latter  repre 
Bentina  a  certain  mixture  of  two  minerab,  on.  •'    /   '  ' 
matte  and  the  other  a  metasilicate)-  indicated  thai  th. 
aSSleriea  we« >of  a  type  in  whicTan  eul 
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respective  silicate  degrees  >>f  the  euteotioe  of  .--erics 
III.  ami  II.  wore  found  to  he  about  1*02  ami  1-44.  which 
value-  it  i-  Btated,  correspond  to  those  deduced  by   Vogt 

for  a   certain  augite-oliviue  series   and   a  certain  augitc- 
ruelilitc    sen  ctivcly.      Remarking    upon    the    low 

analytical  totals  (86*5)  obtained  in  series  I.,  the  author 
tea  that  this  is  probably  due  to  the  presence  of  mag- 
netite ;  the  probability  of  the  euteetic  having  been  missed 
during  the  investigation  of  this  scries  is  also  mentioned, 
and  on  these  assumptions  the  melting-point  curve  was 
re-plotted,  the  result,  together  with  the  curves  of  series 
II.  and  III.  bong  shown  in  the  accompanying  figure. 
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1.40         1.30        1.30        I. 
SILICATE  DEGREE 


10  LOO       0.90 


Th'  havmg  a  silicate  degree  between  1-4  and  1*65 

■  md  t..  m<-lt  at  the  lowest  temperatures.  With 
slag  "f  a  given  -ilieate  degree  within  the  range  of  1-70 
and  l-i mi.  the  replacement  of  iron  and  lime  by  some  alu- 
mina. uj>  t.i  1 1  per  cent.,  was  found  to  lower  the  m.  pt., 
while  t!.  meat  of  iron  by  lime  (in  slags  of  which 

the  latter  was  already  a  constituent)  was  found  to  raise 
the  melting  point  somewhat.     It  is  stated  that  although 
slags  of  higher  silicate  degree  than  those  investigated  have 
ly  low  tempi  "f  formation  and  melting 

point-,  the  amount  of  superheating  necessary  to  render 
th<-m  sufficiently  fluid  for  reverberatory  practice  in- 
creases rapidly  M  the  silicate  degree  is  raised  and  is 
greatly  accentuated  by  an  increase  in  the  proportion  of 
alumina,  especially  if  the  latter  already  exceeds  5  or  6 
j"-r  In    the    author's    opinion,    slags    approaching 

the  bL-il  mposition  could  be  successfully  employed 

in    oil-fired    or   similar    furnaces    of    ample    temperature 
\V.  K.  F.  1'. 


■  our    of ,    under    the    iwj,rj<i    bending 

applied  to  nicked  ham.     H.  Baucke.     Int.  Zeits 
1012,  3,  196-  an 

The  resulta  of  the  investigation  are  summarised  at  follows  i 

:     ifie  work  of  fracture)  of  ea  I   copper 

roast d  by  forging,  attaining  a  maximum — 

which  afterwards    remains   constant — when   the  original 

.-    been    reduced    to    one. fifth.     The    8.F. 

ie  for  ooppei  fie.-  from  oxygen  is  28 — 30 

kilo  rial,   and   20 — 28    kilo.,   trai  the 

the  ■   i   copper  containing  oxygen 

boo  ;   ';     10  kilo-,   respectively;    practically, 

■  t   upon  tne  present  • 
absence  of  oxygen  'and,  to  a  much  -mallei  [,,. 

th)  in  the  metal.    Cold-drawn  copper  can  l.e  annealed 
at  i"  •  the  S.F.  value  u  ■  with  the  annealing 

d  attaining  a  ma  .;  700    I        I  hi 

pedally  when  the 
m  contact    with   fin 
ippi  i  fn  a  from  oxygen,  bul 
•he  reduction   of  copper  containing  oxygen   the 
f  the  meti 1  fail  rably  on  account  of 

'rendh  metal.  Theanthoi  - 

maani  of  di  Ferou    and  other 

kind  remonl  . 

Wn  is  <  ■  U    K    1     I' 


[Bronze]  Brass  founding;    Modem .     H.  S.  Primrosa. 

Proc.  Brit,   Foundrymen's  Assoc.,  1911— 1912, 119— 133. 

An  outline  is  given  of  the  principles  guiding  the  manage- 
ment of  a  modern  foundry,  dealing  with  Admiralty  gun- 
metal  or  bronze  (Cn  88,  Sn  10,  Zn  2  per  cent.).  The 
arrangement  of  shops,  furnaces,  and  plant  is  discussed, 
also  the  methods  of  control,  physical  and  chemical.  Stress 
is  laid  on  the  value  of  laboratory  tests,  both  chemical  and 
metallographic.  The  specification  of  Admiralty  gunmetal 
is  given  as  follows  :  "  Composition.  Tin,  10  per  cent.  ; 
zinc  (max.),  2  per  cent.  ;  copper,  remainder.  Impurities 
nil.  All  copper  is  to  bo  of  approved  quality.  A  deviation 
of  more  than  1  per  cent,  from  the  specified  composition 
is  sufficient  to  condemn  the  material.  Tensile  tests.  The 
test-pieces  taken  from  the  casting  have  to  stand  the  follow- 
ing tests  :  Ultimate  strength  not  less  than  14  tons  per 
square  inch  ;  elongation  on  2  inches  not  less  than  7  5  per 
cent.  General :  The  castings  to  be  sound,  clean,  and  free 
from  blow-holes."— R.  W.  N. 

Copper-zinc-nickel   alloys.      L.    Guillet.      Comptes    rend., 
1912,  155,  1512—1514. 

The  author  has  studied  the  effect  of  adding  nickel  to 
brass,  in  continuation  of  his  previous  work  on  special 
brasses  (see  this  J.,  1906,  540,  813).  He  finds  that  the 
"coefficient  of  equivalence"  of  nickel  is  about  IT,  e.g.,  an 
alloy  containing  :  Cu  56*7,  Zn  39-7,  and  Ni  3-4  per  cent, 
behaves  very  like  a  simple  brass  containing  S56-7  -f-  1-1 
(3-4)  (=60-4  per  cent,  of  copper.  The  addition  of  nickel 
therefore,  within  certain  limits,  improves  the  mechanical 
properties   of   brass. — W.  H.  P. 

Zinc  ores  ;    The  role  of  calcium  and  barium  sulphates  in 

the  reduction  of .     E.  Prost  and  M.  Ubaghs.     Bull. 

Soc.  Chim.  Belg.,  1912,  26,  532—541. 

The  authors  remark  upon  the  frequency  with  which 
calcium  and  barium  sulphates  occur  in  zinc  ores  and  quote 
the  conclusions  of  Mostowitsch  (this  J.,  1909,  886  ;  1912, 
76)  and  Blenau  as  to  the  influence  of  these  compounds 
upon  the  reduction  process.  Blenau,  working  under  the 
direction  of  one  of  the  authors,  found  that  only  in  the 
presence  of  silica  was  zinc  retained  by  the  residues  from 
the  distillation  of  mixtures  of  rich,  dead-roasted  blende 
with  calcium  or  barium  sulphate  and  wood  charcoal ;  but 
the  form  in  which  the  residual  zinc  occurred  (although 
apparently  as  sulphide)  was  not  conclusively  shown. 
In  the  present  investigation,  pure  zinc  oxide  was  em- 
ployed, with  retort  graphite  (gas-carbon)  as  reducing 
agent ;  distillation  experiments  were  conducted  on 
similar  lines  to  those  of  Blenau — the  charges  being  main- 
tained for  six  hours  at  a  temperature  between  1200°  and 
1250°  C. — and  similar  results  were  obtained.  Additional 
tests  were  made,  however,  in  which  the  mixture  of  zinc 
oxide  and  carbon  was  distilled  with  large  proportions  of 
(1)  silica  alone  and  (2)  silica  and  lime  together;  no  zinc 
was  found  in  the  residues  from  these  mixtures  and  the 
authors  conclude  that  the  zinc  retained  by  the  residues 
from  the  distillation  of  mixtures  containing  calcium  or 
barium  Bulphate  and  silica  is  present  as  sulphide  formed 
by  the  agency  of  the  sulphur  dioxide;  liberated  by  the 
interaction  of  the  alkaline-earth  sulphate  and  silica. 
This  view  was  confirmed  by  subsequent  distillation 
experiments  (conducted  in  tubes)  in  which  the  formation 
of  crystals  of  zinc  sulphide  from  sulphur  dioxide  and  zinc 
vapour  in  the  presence  of  carbon  (graphite)  was  demon- 
strated, the  sulphur  dioxide  and  zinc  vapour  being  pro- 
duced simultaneously  in  adjoining  parts  of  the  same  tube — 
the  former  by  the  action  of  quartz  upon  calcium  M 
barium  sulphate  and  the  latter  l>y  the  reduction  of  zinc 
oxide    with    gas-carbon. —  \V.  BS.  F.  P. 


Vanadium;     Preparation    of 

Prandt]    and     H.     .Man/..      Z. 
209—222.     (See  this  J., 

I'i  i-'i  in. I-     ei  pel  me  ni       on 

vanadium    by    the    alumino -thermic 


metallic .     ///.      W. 

anorg.   ('hem.,    1912,  79, 


1909,    1202  and   1910,    1312.) 

the    preparation    of    metallic 
method,   from    the 

pentoxide  and  trioxide  respectively,  with  various  added 
substanci  and  at  different,  reaction  temperatures,  have 
led  to  DO  improvement  in  the  purity  of  the  product.     The 


Vol.  XXXII.,  No.  2.]    Cl.  X.— METALS  ;  METALLURGY,  INCLUDING  ELECTRO-METALLURGY. 


91 


effect  of  added  calcium  fluoride  appears  to  be  due  partly 
to  its  action  as  a  flux  and  partly  to  the  formation  of  a  more 
readily  reducible  vanadium  oxyfluoride,  but  aluminium 
alone  is  capable  of  effecting  the  reduction.  The  metal 
obtained  by  Ruff  and  Martin  (this  J.,  1912,  134)  is  con- 
sidered to  be  no  purer  than  that  prepared  by  the  authors  ;  the 
difference  lies  in  the  presentation  of  results.  Experiments 
on  the  reduction  of  vanadium  trichloride  by  means  of 
sodium  have  given  a  product  containing  96  per  cent,  of 
vanadium.  The  authors  have  been  unsuccessful  in 
attempts  to  prepare  vanadium  hydride ;  the  product 
obtained  by  the  method  of  Muthmann,  Weiss,  and  Riedel- 
bauch  (this  J.,  1907,  1011)  is  shown  to  contain  nitride  and 
oxide,  but  less  than  0-2  per  cent,  of  hydrogen. — F.  Sodn. 

Hardness  of  metals  ;  Formation  of  twin  cryslah  by  quenching, 

and  its  influence  upon  the .     C.  A.  Edwards.     Int. 

Zeits.  Metallogr.,  1912,  3,   179—194. 

The  residts  of  the  investigation  are  summarised  as  follows: — 
The  characteristic  dark  and  light  acicular  structure  of 
quenched  aluminium-copper  alloys  containing  from  about 
9  to  16  per  cent,  of  aluminium  is  due  to  the  angles  at 
which  the  light  is  reflected  from  the  respective  areas 
and  not  to  constitutional  differences  between  the  latter  ; 
the  angles  of  reflection  are  entirely  dependent  upon  the 
orientation  of  the  crystals  (or  crystal  facets)  of  which  the 
alloy  is  composed,  the  varying  orientation  of  the  crystal 
grains  of  quenched  specimens  (which  must  have  been 
uniform  at  the  quenching  temperature)  being  due  to 
prolific  twinning.  Twinning  being  caused  by  the  bodily 
slipping  or  twisting,  on  the  cleavage  planes,  of  a  layer  or 
layers  of  the  small  primary  crystals  of  which  the  crystal 
grains  are  formed  (without  the  occurrence  of  any  molecular 
disturbance  or  rearrangement),  it  would  appear  that  the 
pressures — from  the  action  of  which  the  twinning  results — 
are  brought  to  bear  directly  upon  the  crystalline  layers 
and  not  upon  the  molecules.  The  fact  that  twinning  is 
produced  by  quenching  indicates  that  mechanical  pressures 


are  developed  during  the  latter  operation,  and  this  view 
is  supported  by  the  fact  that  the  sp.  gr.  of  the  metal 
18  at  the  same  time  increased  ;  the  initial  pressures  brought 
into  action  by  quenching  are  doubtless  of  varying  magni- 
tude at  different  parts  of  a  crystal  and  twinning  is  probably 
the  natural  means  by  which  these  pressures  are  equalised. 
There  is  every  reason  to  suppose  that,  at  the  surfaces  of 
slip  upon  which  twinning  or  internal  movement  occurs, 
Beilby's  vitreous  phase  is  produced  which,  under  the 
conditions  of  quenching,  is  prevented  from  recrystallising  ; 
in  the  author's  opinion  the  existence  of  the  vitreous 
layers  is  definitely  indicated  by  the  slip  lines  observed 
in  the  twin  crystals  examined.  "  In  view  of  the  foregoing 
conclusions  the  following  theory  is  advanced  in  explanation 
of  the  hardening  of  metals  by  quenching  : — The  decom- 
position of  the  solid  solution  into  two  constituents,  which 
occurs  by  slow  cooling,  is  prevented  by  rapid  cooling,  the 
heat  normally  evolved  during  the  change  being  retained 
in  the  latent  condition  in  the.  quenched  specimen.  This 
evolution  of  heat  is  suppressed  by  at  least  its  equivalent 
amount  of  energy  in  one  form  or  another,  the  latter  being 
probably  caused  by  the  molecular  contraction  of  the  mass. 
A  further  absorption  of  energy  occurs  by  the  sudden  con- 
traction of  the  outer  shell  of  the  specimen,  with  the  result 
that  internal  crystalline  motion,  or  twinning  of  the  crystals, 
is  produced.  Twinning  of  this  kind  results  in  the  formation 
of  Beilby's  hard,  vitreous  phase  at  the  surfaces  of  slip,  the 
rapidity  of  cooling  preventing  this  phase  from  " 
to  the  more  stable  crystalline  condition. — W.  E. 


reverting 
F.  R 


Mineral  production  of  the  United  Kingdom  in  1911.     Board 
of  Trade  J.,  Jan.  9,  1913.     [T.R.] 

The  following  table,  showing  the  quantit}'  and  -value 
(definitive  figures)  of  the  minerals  produced  in  the  United 
Kingdom  in  1911,  as  compared  with  1910,  is  taken  from  the 
General  Report  with  Statistics  on  Mines  and  Quarries,  1911, 
Part  III. 


Description  of  Mineral. 


1910. 


Quantity. 


Value  at  the  Mines 
and  Quarries. 


1911. 


Quantity. 


Value  at  the  Mines 
and  Quarries. 


Alum  shale  

Arsenical  pyrites   

Arsenic 

Barium  (compounds)    

Bauxite    

Bog  ore  

Chalk   

Chert,  flint,  etc 

Clay  and  shale 

Coal    

Copper  ore    

Copper  precipitate 

Fluorspar 

Gold  ore    

Gravel  and  sand   

Gypsum 

Igneous  rocks  

Iron  ore 

Iron  pyrites    

Lead  ore   

Lignite 

Limestone  (other  than  chalk)    

Manganese  ore  

Mica 

Natural  gas cubic  feet 

Ochre,  umber,  etc 

Oil  shale   

Salt 

Sandstone    

Slate 

Sulphate  of  strontia  

Tin  ore  (dressed) 

1  Franinm  ore 

Wolfram  ore 

Zinc  ore 

Total  values  


Tons. 

6,674 

944 

2,153 

44.667 

3,792 

2,562 

4,631,432 

73,904 

14,090,320 

264,433,028 

3,986 

192 

61,621 

6,154 

2,199,852 

255,559 

6.608,705 

15,226,015* 

9,380 

28,534 

12,512,736 

5,467 

21,743 

262,000 

16,515 

3,130,280 

2,050,630 

4,386,281 

416,324 

4,761 

7,572 

76 

274 

11.238 


667 

876 

17,602 

43.909 

882 

640 

183,057 

12,795 

1,761,410 

108,377,567 

14,922 

5,980 

20,678 

7,509 

164,281 

98,242 

1,263,410 

4,022,269 

4,018 

232,346 

1,296,169 

4,673 

9,341 

Not  stated. 

15,377 

860,827 

581,504 

1,300,705 

1,063,994 

3,570 

655,871 

Not  stated. 

2  7,093t 

53,398 

122,105,582 


Tons. 
10,516 

1.170 

2.144 

44,118 

6.007 

2,700 

4,884.020 

71. .".77 

13,835,038 

27l.h91.899 

3,135 

127 

55,231 

2,752 

2.275.177 

2:<;,684 

6,524,696 

15,519,421* 

10,114 

23.910 

120 

12,183,355 

4,987 

25,335 

221,400 

14,585 

3,116,803 

2.082,688 

4,044,907 

425. 125 

7,746 

67 

17.652 


£ 

1,051 

1,290 

14,413 
40,886 

1.291 

540 

199.573 

14.074 

1,758,466 

110,783,682 

14.620 

8,543 

1-.941 

992 

172.214 

104.221 

1.241,  '.Hi  7 

4,035,893 

4,237 

219,314 

60 

1,268 

3.997 

8,748 

Net  stated. 

13. 7:12 

857,120 

(101.324 

1,194,420 

1,050,667 

4.400 

957 

bated 

24,6291 

BOO 

124,579,313 


*  Exclusive  of  395  tons  in  1910  and  372  tons  in  1911  of  micaceous  iron  ore  used  for  paint,  and  placed 
Ochre,  umber,  etc." 

t  Value  of  254  tons  only  for  1910  and  251  tons  only  for  1911. 


under   the   beading 
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The  moreaee  in  the  total  value  of  the  minerals  raised 

huing  the  year  is  mainly  doe  to  the  increased  output  of  eoaL 

Tin  price  of  coal  was  8a.   1*794  par  ton  in  1911, 

I  w  itii  S>.  2-3t>d.  in  1910. 

The  quantity  of  eoal  exported,  exclusive  of  coke  and 

manufactured    fuel   ,u\d    of   eoal   shipped    for    the    uae    of 

:ners  engaged  in  foreign   trade,   was  64,599,266  tons, 

.  million  tons  more  than  that  for  1 910.     Prance  received 

t    10}    million    tons.    Italy    nearly    9}     million    tons, 

mani    nearly  9  million  tons.  Sweden  nearly  4  million 

ton-    R  isa  i  nearly  .'!'.  million.  Argentina  over  3}  million, 

Egypt   and  Spain  over  3  million   each.    Denmark  over  J 

million,  and  the  Netherlands  nearly  2j   million.     Adding 

the   3.217.9:27    bona    exported   in   the   form   of  coke    and 

manufactured  fuel,  and  the   19,264,189  tons  shipped  for 

the  use  of  British  and  foreign  steamers  engaged  in  foreign 

trade,  the  total  quantity  I  which  left  the  country 

W,0€      32  1  an,  a-  against  S4. 54 1.078  tons  in  1910.' 

Th--  amount  o,  coal  remaining  for  home  consumption  was 

>lo.MT  tons,  or  4-079  tons  per  head  of  the  population. 

So"  tons  were  used  in  the  manufacture  of  coke  and 

briquettes,  and  19,218,491   ton-    in    the  blast  furnace  for 

the  manufacture  of  pig  iron,  as  against  30.487,218  tons 

and  -     18     514  tons  respectively  in  the  previous  year. 

The  iron  ore  yielded  6,020,510  tons  of  iron,  or  more 
than  one-half  of  the  total  quantity  of  pig  iron  made  in 
this  countrv. 


Mercury    imports    and    exports  ;     British    — 
Pickering.     Jan.,     1913.     [T.R.] 


A.    S, 


Imports. 
Bottles. 


Exi>orts. 
Bottles. 


1912 

1911 

1900 
1907 

i .-.:. 

IMS 


44,595 

89,  i  is 
84,084 


32,240 
81,488 

24,74s 

22,050 

29,405 
21,330 
18,846 


stim*ted  consumption  in  the  United  Kingdom  is  14  000 
bottles  per  annum. 


iT'dijlic    attraction    r,f  rr,j,j,t r   ore    in    X orient/.       ('.    A. 

Bolder.     Min.  and  Bug.  World,  Dee.   14,   11112. 

several  months  a  company  at  Aamdal.  Norway,  has 

ttracting  copper  from  the  crude  ore 

ctrolytic  process.     The  Aamdal  works 

hav<s  proved  M  IU0OB— ful  that  plans  are  now  under  way 

the  output   to  3  tons  of  copper  per  day. 

which  i-  done  %\   the  mine,  consists  in 

leaching  the  crushed  ore  with  a  solution  of  sulphuric  acid* 

of  electricity  is  then  through  this 

tie-  pure  copper  i-    precipitated     Expert- 

m"r  from  the  Orkla  and  Sulitjehna 

ful.   and  u]i    wilJ 

''■,1  bvt h«- Hybinette  process  in  the  future. 

hipped  to  Germany  and  Sweden, 

•Kir  refractory  character  and  to 

Norwegian  reduction  works,  but  „f 
l»t«-  I  been  able  t.,  nine-  with  .,,lv 

n.g  to  tn'  I  tr;iiL-portatio-:. 


I-    15.   Wolff. 


■  illid  - 

7.    Bektroch  n  .  1912.  *19,  19 

Trrr.  author  argue*   that   the  as*umptioa-   nnderlying  the 

of  till  and  other 
nol  beyond  question. 

I    ]»•<•■    of    metal  -,(|    wjtn 

up   the   appearance   known 

tally  aananed  that  a  change  in  the 
tnaas   ban   taken    plaec   and    that    the    previously 
metatta'  d    metal    ha  itabihsed. 

only 

m  the  diMolnng  av.  ,   thin  outer  layer    and   the 

of  the  more  onajitjery  eryataJhne  hums   in   the 


interior.  This  view  is  supported  by  the  fact  that  thin 
tinfoil  will  not  show  the  "  moire  inetaUique  "  in  its  normal 
coiuiition.  If  heated  on  a  glass  plate  till  just  melted 
and  then  allowed  to  cool,  the  foil  although  apparently 
unchanged  readily  shows  the  "  moire  "  with  the  etching 
liquid.  The  view  that  "*  stable  "  metal  of  the  above  type 
(t.e.  produced  by  etching)  can  "infect"  deformed  metal 
is  not  supported  by  many  of  the  author's  experiments. 

— W.  H.  P. 

Patents. 
Steel  turnings,  shavings,  and  the  like;    Treatment  of  - 


Yickers  Ltd.,  W.  Clark,  and  J.  H.  S.  Dickenson,  Sheffield. 
Eng.  Pat.  28,057,  Dec.  13,  1911. 

The  turnings  are  melted  down  with  one-fourth  of  their 
weight  of  spiegel  containing  20  per  cent,  of  manganese, 
in  a  basic-lined  cupola  or  similar  furnace.  The  flux, 
added  with  the  coke,  may  consist  of  limestone  or  burnt 
lime,  sufficient  being  used  to  ensure  the  formation  of  a 
highly  basic  slag  capable  of  acting  on  the  metal  and 
removing  the  sulphur.  The  product  is  a  hard  white  iron 
containing  as  a  rule  very  little  sulphur,  about  4  per  cent, 
of  carbon,  and  2  per  cent,  of  manganese,  and  is  a  suitable 
raw  material  for  steel  making.  Practically  the  whole 
of  the  nickel  is  recovered  from  nickel-steel  turnings. — T.  St. 


with  chilled  cast-iron. 
Eng.    Pat.    28,184, 


Steel  or  wrought  iron  ;  Coating , 

E.    L.    Davies,    Clvdach,    Wales. 
Dec.    14,    1911. 

The  wrought  iron  or  steel  body,  heated  to  a  temperature 
of  about  1100°  C,  and  coated  with  a  thin  film  of  flux 
(fusible  silicate),  is  placed  in  a  chill  mould  ;  the  latter 
having  the  required  space  between  the  chills  and  the  iron 
or  steel  body,  the  molten  cast-iron  is  poured  into  this 
space  through  suitable  runners  or  "  gits." — W.  E.  F.  P. 


Iron  ;  Manufacture  of from  scrap  metal.     H.  W.  Lake, 

London.     From  Sellers  Manufacturing  Co.,  Chicago,  111., 
U.S.A.     Eng.  Pat.  28,279,  Dec.   15,  1911. 

Scrap  iron,  low-carbon  steel,  etc.,  is  fed  into  the  upper 
end  of  a  cylindrical  rotary  heater,  whose  axis  is  suitably 
inclined  to  the  horizontal.  Alternatively  the  axis  may  be 
horizontal,  and  the  heater  conical  in  shape.  At  the  lower 
end,  nearer  the  furnace,  is  an  enlarged  welding  chamber, 
so  arranged  that  the  blast  of  hot  gases  from  the  furnace 
is  directed  downwards.  The  charge  in  the  welding 
chamber  is  thus  subjected  to  the  most  intense  heat.  The 
heater  is  mounted  on  a  turn-table,  and  when  it  is  turned 
out  of  register,  the  flue  at  the  upper  end,  and  the  furnace 
at  the  lower,  arc  automatically  shut  off,  whilst  at  the 
same  time  the  rotation  need  not  be  stopped.  Before 
charging,  the  refractory  lining  of  the  heater  is  brought 
throughout  to  a  white  heat  by  means  of  a  strong  blast 
from  the  furnace.  The  charge  feeds  down  towards  the 
welding  chamber,  the  larger  pieces  arriving  first.  These 
should  have  been  heated  to  welding  temperature  when 
the  smaller  pieces  arrive,  so  that  the  operation  may  then 
be  concluded  as  quickly  as  possible,  and  loss  by  burning 
of  the  smaller  pieces  avoided.  When  the  whole  of  the 
charge  ha  entered  the  welding  chamber  the  heater  is 
rotated  more  rapidly.  The  charge  thus  becomes  weld'  d 
together  to  form  a  relatively  homogeneous  ball  or  mass 
of  wrought  iron.  This  is  then  put  through  a  squeezer 
or  otherwj  e  tr<  ated,  the  product  being  suitable  for  being 
formed  directly  into  billets.  During  the  feeding  the 
rotation  may  be  made  intermittent  to  suit  the  character 
of  a  particular  charge.  Imperfect  "balling"  is  avoided 
by  adding  a  proportion  of  finely  divided  wrought  iron  to  the 
charge.  During  Hie  passage  through  the  heater,  the 
rubbing  of  the  pieoei  oi  sorap  against  each  other  dislodgi  - 

.    etc.,    which    is    carried    away    by    the   strong    bi- 
ll i    claimed  thai  a  relatively  solid  ball  of  metal  weighing 

500    lb.    or    more   can    be    formed    from    cold   scrap  at   tie 
rate    of   one    I, all   every    10   minutes,   and    with  a  fuel  con 

amotion  of  500  to  700  lb.  of  coal  to  a  ton  of  metal.    The 
mechanical  arrangements  are  described   in  great  detail, 

and  illustrated   by    13  drawings. — T.St. 
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Steels;     Manufacture    of    silicon    or    other .     C.     P. 

Williams,  Wrexham,  and  The  Brvmbo  Steel  Co.,  Ltd., 
Brymbo.     Eng.  Pat.  1293,  Jan.  16,  1912. 

A  known  amount  of  melted  ferro-silieon  is  run  into  a  ladle 
of  known  capacity,  and  the  ladle  is  then  filled  with  steel 
from  a  basic  open-hearth  furnace.  The  furnace  capacity 
being  greater  than  that  of  the  ladle,  the  latter  receives 
steel  entirely  free  from  slag.  The  remaining  steel  and  slag 
are  run  into  another  ladle  on  a  casting  carriage  in  the  usual 
way.  The  first  ladle  is  carried  to  another  empty  ladle 
fitted  with  stoppers  and  nozzles,  and  the  steel  poured  into 
this  empty  ladle.  This  pouring  brings  about  a  vigorous 
action,  causing  uniform  mixing  and  giving  a  steel  regular 
in  quality.  The  ingots  are  now  cast  from  this  ladle  in  the 
usual  manner. — T.  St. 


Cast-iron  ;  Manufacture  of  vanadium 


F.  W.  Stickle, 


Newington,  Conn.     U.S.  Pat.  1,046,232,  Dec.  3,  1912 

The  required  quantity  of  vanadium  is  enclosed  in  a 
receptacle  (the  fusing  point  of  which  is  about  the  same 
as  that  of  the  iron  under  treatment)  and  placed  in  the 
lower  part  of  the  cupola,  the  charge  of  iron  being  then 
added  and  melted.— W.  E.  F.  P. 


Furnaces ;   Electric  [smelling] 


-.  N.  Testrup,  London, 
and  T.  Rigbv,  Dumfries,  Scotland.  Eng.  Pat.  19,923, 
Sept.  7,  1911. 

The  furnace  is  of  the  shaft  type,  the  gases  being  partly 
withdrawn  at  a  point  intermediate  of  the  extremities  of 
the  shaft,  and  returned  to  the  crucible.  The  gases  thus 
returned  are  free  from  components,  such  as  water  vapour, 
which  exercise  a  disturbing  effect  upon  the  reactions  in  the 
crucible.  Above  the  point  of  withdrawal  of  the  gases, 
means  are  arranged  for  preheating  the  charge  by  com- 
bustion of  the  shaft  gases.— B.  N. 


Sintering-fumace.     M.  H.  Kauffman,  Denver,  Colo.     U.S. 
Pat.  1,045,853,  Dec.  3,  1912. 

The  apparatus  consists  of  a  hood  or  chamber  enclosing  a 
number  of  superposed,  removable  pans  provided  with 
perforated  bottoms  and  adapted  to  contain  the  material 
to  be  sintered.  Means  are  provided  for  heating  the  latter 
and  for  the  admission  of  compressed  air  to  the  bottom 
of  the  chamber,  the  air  current  passing  successively 
through  the  layers  of  heated  material  to  a  flue  at  the  top 
of  the  apparatus. — W.  E.  F.  P. 


Furnace  ;    Metal-melting .     C.   D.  McCourt,  London, 

Assignor  to  Radiant  Heating,  Ltd.,  Leeds.     U.S.  Pat. 
1,046,828,  Dec.  10,  1912. 

The  apparatus  consists  of  an  enclosed  melting-chamber 
provided  with  one  or  more  vertical  heating-tubes  and  with 
a  collecting-chamber  having  a  fusible  plug  which  is  re- 
leased automatically  for  facilitating  the  discharge  of  the 
molten  metal.  The  heating-tubes  are  filled  with  coarsely 
granular,  refractory  material,  in  the  interstices  of  which 
the  surface  combustion  of  an  explosive  gaseous  mixture 
is  maintained,  the  mixture  being  injected  into  the  tubes 
at  a  velocity  greater  than  that  of  back-firing.  Access  to 
the  heating-tubes  is  obtained  by  means  of  a  door  in  the 
hood  which  covers  the  melting-chamber ;  and  the  hood 
communicates  with  an  inclined  exhaust  flue  which  also 
serves  as  a  shoot  for  charging  purposes. — W.  E.  F.  P. 


Furnace ;      Reverberatory 


-.  J.  B.  F.  Herreshof, 
Assignor  to  Nichols  Copper  Co.,  New  York.  U.  S. 
Pat.  1,047,521,  Dec.   17,   1912. 

In  a  reverberatory  furnace  for  refining  copper  the 
foundation  of  the  furnace  is  protected  from  attack  by  the 
charge  by  means  of  two  series  of  closely  laid,  parallel 
cooling-pipes  arranged  one  above  the  other,  the  members 
of  one  series  being  placed  longitudinally  and  those  of  the 
other  transversely.  The  pipes  are  interposed  between 
the  foundation  and  the  layer  of  bricks  by  which  the  furnace 
bed  (sand)  is  supported. — W.  E.  F.  P. 


Zinc-furnace.  G.  Londress  and  W.  Worlev,  Grafton, 
\V.  Va.     U.S.  Pat.   1,048,420,  Dec.  24,   1912. 

In  a  gas-fired  zinc-furnace  of  the  type  in  which  two  series 
of  inclined,  superposed  retorts  are  disposed  on  opposite 
sides,  the  walls  supporting  the  retorts  consist  of  vertical 
buck-stays;  some  of  the  latter  are  provided  with  ribs  on 
opposite  sides,  each  rib  having  a  recess,  while  others  have 
short,  vertical  ribs  on  one  side  and  are  provided  on  this 
side  with  supporting  lugs  at  their  lower  ends.  Means 
are  also  provided  by  which  the  stays  having  short  vertical 
ribs — over  which  latter  grooved  hydrocarbon-burner 
casings  are  adapted  to  slide — form  interlocking  connections 
with  those  having  recessed  ribs. — W.  E.  F.  P. 

Reducing  soluble  ?netal  salts  for  the  purpose  of  subsequently 
electrolytically  depositing  the  metals  present  in  said  salt's. 
P.  Marino,  London.     Eng.  Pat.  24,562,  Nov.  4,  1911. 

The  electrolyte,  for  use  in  the  deposition  of  a  metal  or 
metallic  alloy,  is  prepared  from  an  aqueous  solution  of  the 
salt  or  salts  of  the  metal  or  metals  to  be  deposited,  to 
which  is  added  an  organic  reducing  agent,  such  as  mag- 
nesium boro-citrate.  The  mixture  is  heated,  and,  when 
cold,  an  organic  reducing  agent,  such  as  gluco-citric  or 
gluco-tartaric  acid,  is  added  "  to  complete  the  dissociation 
of  the  salts  "  in  solution. — B.  N. 

Coatings  upon  metal  sheets ;  Production  of  non-porous 
electro-deposited — — -.  B.  Lowy  and  F.  Miiller,  Vienna. 
Eng.  Pat.  2423,  Jan.  30,  1912. 

Sheets  of  metal,  covered  with  electro-deposited  tin  or 
tin  alloy,  are  rendered  non-porous  and  capable  of  taking 
a  high  polish,  by  heating  the  sheets  to  or  above  the  tem- 
perature at  which  the  coating  melts.  This  is  done  by 
plunging  the  sheets  into  a  bath  containing  a  carbon  com- 
pound, which  will  not  react  with  the  coating,  such  as 
vaseline,  kerosene,  paraffin,  fats  or  oils,  with  the  addition 
of  organic  or  inorganic  salts.  The  sheets  are  then  passed 
under  smoothing  or  polishing  devices  whilst  the  coating 
is  in  a  molten  or  flowing  condition. — B.  X. 

Smelting  operations  [with  wet  carbonised  peat].  N.  Testrup, 
London,  and  T.  Rigby,  Dumfries,  Scotland.  Eng.  Pat. 
27,150,  Sept.  7,  1911. 

Claim  is  made  for  the  use  of  press  cakes  or  briquettes  of 
wet  carbonised  peat  (see  Eng.  Pats.  6041  of  1910  and 
17,610of  1911  ;  this  J.,  1911,883;  1912, 1171)  in  smelting 
operations.  In  the  reduction  of  iron  ore,  for  example, 
the  peat  becomes  coked  as  it  descends  in  the  shaft,  so  that 
in  the  reaction  zone  it  has  become  substantially  or  entirely 
coked.  The  shaft  gases  are  treated  for  the  recovery  of 
nitrogen  and  tar,  and  the  high  percentage  of  carbon 
monoxide  usually  present  in  the  gases  makes  it  advan- 
tageous to  introduce  them  into  the  foul  main  of  an  ammonia 
recovery  gas  producer. — T.  St. 


.      l:.  S.    Wile. 


Metals  and  alloys ;  Method  of  melting 

Pittsburg,   Pa.,   U.S.A.     Eng.   Pat.    27,836,    Dee.     II. 

1911. 
The  metal  or  allov  to  be  melted  is  charged  into  a  [urn 
containing  a  molten  bath  of  inert  glassy  or  slag-like  material 
of  higher  melting   point   than  that  of  the  metal  or  alky. 
The  layer  of  molten  metal  is  kept  always  substantially 
thinner  than  the  overlying  protective  layer.   An  electric 
tilting  furnace  of  the  resistance  type  i>  naed,  the  upper 
movable   electrodes   dipping    into    the    molten    slag.      By 
using    suitable     materials    a    temperature    of    .V>«mi     Y. 
(3038°  C.)  can  be  easily  obtained.     The  method  i-  suitable 
for  metals  or  alloys  which  are  liable  to  oxidation 
vaporisation  when  melted  with  exposure  to  air,  and  may 
be  made  substantially  continuous. — T.  Br. 

Metal  surfaces;    Procrxs  for  producing  rhan  „r  ,!■ 

.    j.  A.  Hatfield  and  c.  It.  Sates,  Newport     I 

Pat,  27,94!).  Dec.  12.   1911. 
The  metallic  surface  is  not  coated  with  sihV  s  ...  s  silii 
either  dry  as  a  powder,  or  in  solution.     The  whole  .^  then 
heated  to  aboul  700    C,  allowed  to  cool,  and  the  seating 
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which  is  thus  formed  is  removed  from  the  cold  surface 
by  suitable  mechanic*]  moans,  or  by  immersion  in  hydro- 
fluorie  Mid.  The  method  is  applicable  to  the  preparation 
of  iron  or  steel  plates  for  tinning  or  galvanising. — T.  St. 

pling  oj  ores  :   Plant  or  apparatus  for  the  .  and  for 

like  purposes.     A.   S.   Gift,    London.     Eng.    Pat.    :2416, 
Jan.  SO,  l'.'l-'. 

m  is  made  for  an  apparatus  comprising,  in  one  frame 
or  easiiiL:.  a  series  ol  rolls  and  intermediate  deflectors  by 
means  of  which  an  adjustable  proportion  of  the  ore  is 
rejected  at  certain  stages,  that  retained  at  any  one  stage 
beins  further  comminuted  before  passing  to  the  next. 
The  bulk  having  been  thus  reduced  to  the  amount  required 
for  the  samples,  the  material  issuing  from  between  the 
final  pair  of  rolls  is  naosod  to  a  shaking  screen  (from  which 
the  coarser  material  is  automatically  returned  to  the  rolls) 
and    thence    to    a    bottle-tilling    device    provided    with    a 

King   distributor. — W.  E.  F.  P. 

Ores ;     Dressing    of    tin    bearing and    the    like.     H. 

Bailey.    Ilford.     Eng.    Pat,    18,490,    Aug.    12,    1912. 

W  vter  containing   finely   divided   sulphur  in  suspension 

»  Ided  to  the  water  used  in  dressing  the  ores  of  tin, 

wolfram   (tungsten),   etc.,   in   order   to  cause  the    finely 

ttle,  thus  rcnderinL'  it  capable  of  being 

collected  by  the  dressing  machinery. — T.  St. 

Bi-mttalU-    pint'* :     Method    of    making- 


-.    F.     R. 
N    m    Kochelle,   X.Y.,   Assignor    to  Western 
Electric'     Co.,     Chicago,     111.      U.S.  "  Pat.     1,046,824, 
Dec.  10,  1912. 

A    -iiKKT  of  platinum  foil,   mounted  upon  a  cylindrical 
mandrel,  is  :  in  a  plating-bath  the  electric  current 

t<>  whic ':.  loally  ini  Erom  s  very  low  value  to 

maximum  necessary  for  the  production  of  a  heavy, 
adherent  deposit,  of,  for  example,  copper  on  the  platinum. 

— W.  E.  F.  P. 


-.     U.    Wedge,    Ardmore, 


".ice  ga<"  •  :    Treating 

Pa.     D.8.  Pat  1.040,915,  Dec.  10,  1912. 

I*  01  btain  a  gas  rich  in  sulphur  dioxide,  the  furnace 

gates  are  passed  upwards  through  a  wet  scrubber  having 

an  ootid  is  rich  in  sulphur  dioxide  at  about  the 

middle  of  its  height,  and  a  second  outlet  for  gas  poor  in 

bur  dioxide  at  the  top.      Water  flows  downwards  over 

•h<-  upper  part  of  the  scrubber,  absorbing  sulphur 

dioxide  from  the  gases  which  are  not   drawn  off  at  the 

lower  outlet.      In  the  lower  part  of  the  scrubber,  the  water 

passes  OVBT  parking  material  or  is  agitated,  and  is  heated 

thai  the  sulphur  dioxide  dissolved  in  the 

water  is  liberated  and  mixes  with  the  gases   below  the 

lower  outlet.— A.  T.  L. 


Method  of  briqtu 


G.    L.    Col  lard, 


■    '.    Pa,      UA    Pat,    1,017. 174.    Dec    17,    1912. 

rjxrtm  of  the  flne-d     t,  etc.,  with  crushed  limestone, 
treated  with  dilute  sulphuric  acid,  the  resulting  n 

being  moulded  while  in  a  pla-ti-  condition.—  \V.  K.  I".  P. 

Slag  .  Processoft  tttingmoUen-  —  .  J.  G.  Bergquiet. 

I    .      I'.S.  pat.  'j. ot7. .'{70,  Dec.  17.  1912. 

Tiik  molten  slag  luiuad  into  a  relatively  thin  coherent 

<m  into  the  of  which  iratec  i-  introduced,  is 

1  to  a  scries   ,,{  blows — from  a  (rotating)  body 

-   and    in    the   direction    of   flow — whereby 
and   the  parti< 

i  upwards  through  the  air.  Claim  is  also  made 

for  •              mination  of  l  n  which 

partieies  of    the  molten  material  are  projected    int 

medium  by  the  rotation  of  a  bi  tablydispi 

within  t;  th.      U.  K.  I     P. 

Ipparatus  for  precipitating 

"(7 .     W.    Bymmes,    Virginia    City,   and 

W.     K      Trent,     p.eno,     Nev,        I 
U,  !'• 

•i  apparatus  for  precipitating  and  rec<  old  and 

•ions,  th'-  \.     •  ing  the 


solution  are  each  provided  with  a  suction-pipe  connected 
with  a  scries  of  vacuum  pans.  Each  of  the  pans  contains 
a  bed  of  precipitant  and  a  layer  of  filtering  material, 
through  both  of  which  media,  in  succession,  the  solution 
is  thus  caused  to  pass. — W.  E.  F.  P. 

Metals;     Processes    of   extracting from   ores.     H.    S. 

Mackay,    Riverside,    Cal.,    U.S.A.     Eng.    Pats.    27,342 
and  27,345,  Dec.  6,  1911. 

See  Fr.  Pats.  437,481  and  437,841  of  1911  ;  this  J.,  1912, 
542.—  T.  F.  B. 

Ores  and  products  used  in  the  extraction  of  iron,  spiegeleisen 
and  other  iron-manganese  products ;  Process  for  the 
elimination  and  recovery  of  arsenic,  antimony,  copper, 
lead,  zinc,  sulphur,  and  like  undesirable  constituents  of 

.     C.  A.  Brackelsberg,  Stockum,  Germany.     Eng. 

Pat.  27,451,  Dec.  7,  1911.     Under  Int.  Conv.,  Dec.  9, 
1910. 

See  Ger.  Pat.  241,321  of  1910  ;  this  J.,  1912,  136.— T.F.B. 

Ore-roasting  furnaces  with  vertical  rabble  shafts  ;  Mechanical 

.     J.   Parent,  Paris.     Eng.   Pat,   28,078,  Dec.   13, 

1911. 

See  Fr.  Pat.  424,269  of  1910  ;  this  J.,  1911,  894.— T.  F.  B. 


Vanadium  from  ores ;    Method  of  extracting 


-.  B.  D. 
Saklatwalla,  Pittsburgh,  U.S.A.  Eng.  Pat.  6118, 
March  11,  1912. 

See  U.S.  Pat.  1,020,224  of  1912 ;  this  J.,  1912, 394.— T.  F.  B. 

Furnaces  for  the  treatment  of  metalliferous  ores,  coking 
coal,  and  treating  other  bodies.  G.  H.  Benjamin,  New 
York.     Eng.  Pat.  9986,  April  26,  1912. 

See  U.S.  Pat,  l,026,197of  1912 ;  this  J.,  1912, 591.— T.  F.  B. 

Metals  and   alloys ;    Treatment   of  to   render   them 

ductile  and  malleable.  Wcstinghouse  Metallfaden  Gliih- 
lampenfabrik  G.  m.  b.  H.,  Vienna.  Eng.  Pat.  12,869, 
May  31,  1912.     Under  Int.  Conv.,  June  7,  1911. 

See  Fr.  Pat,  445,208  of  1912  ;  this  J.,  1912,  1186.— T.  F.  B. 

Metals  ;   Process  for  forming  a  protective  coaling  on  

so  as  to  render  them  unaffected  by  atmospheric  and  other 
effects.     E.    J.    J.    Tonet,    Watermael,    Belgium.     Eng 
Pat.  17,676,  July  30,  1912. 

See  Fr.  Pat.  443,623  of  1912  ;  this  J.,  1912,  995.— T.  F.  B. 

Molding  plant.  N.  J.  Anderson,  Coffeyville,  Kans., 
Assignor  to  The  Anderson  Manufacturing  Co.,  Tulsa, 
Okla.     U.S.  Pat.  1,047,140,  Dec.  17,  1912. 

See  Eng.  Pat.  15,537  of  1911  ;  this  J.,  1912,  763.— T.  F.  B. 

Zinc  and  lead  from  mixed  sulphides  ;   Process  of  separnlim/ 

.     C.    A.    L.    W.    Witter,    Hamburg.     U.S.     Pat. 

1,047,360,  Dec.  17,  1912. 

B  ii.  Fr.  Pat.  408,612  of  1909  ;  this  J.,  1910,  635.— T.  F.  B. 

Nirkel-ropptr     mattes;       Method     of     treating 


McKechnie,  Birmingham,  and  P.  (i.  Hcaslov.  Smcthwick. 
0.8.  Pat.  1,047,825,  Dec.  17,  1912. 

Si  i.  Eng.  Pat.  15,850  of  191 1  ;  this  J.,  1912,  780.— T.  F.  B. 


XI.— ELECTRO-CHEMISTRY. 

( '/,</,,'/<      iinvlved  in  nitric  oxide  formation  in  the  high- 
pri  uwrt  are.     Fischer  and  Bene.    See  VII. 

I 'at  i;  NTS. 

Batteries;  Secondary  or  storage .    W.  Clark,  London. 

I  ".in  Comp.  Internationale  del  Aocumulateurs  Vedeka, 
Paris.     Eng.  Pat.  29,318,   Deo.  29.    Mill. 

'I  in.  active  material  i-  supported  on  a  foraminoua  structure 

of    insulating    material,    with    a    porous    insulating    sheath 
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enveloping    the    material,    and    with    conductive    wires 
for    distributing   the    current   throughout   the    material. 
Perforated    separators  are    interposed  between  adjacent    ! 
electrodes  of  opposite  polarity,  and  means  are  provided    i 
for    maintaining   the   whole    assemblage    under  3Tielding    j 
pressure  applied  in  a  direction  normal  to  the  contiguous   ' 
surfaces.      The   negative   electrodes    are   prepared    from    ' 
a    mixture    of    lead    sulphate    and    potassium    sulphate 
crystals  made    into    a    paste    with    potassium    sulphate 
solution ;    after  pasting  the  grid  in  the  usual    manner, 
the  potassium  sulphate  is  dissolved  out  in  an    alkaline 
formation-bath. — B.  N. 

Battery  plates  and  process  of  making.  E.  G.  Dodge,  South 
Orange,  N.J.  U.S.  Pats.  1,045,822  and  1,045,823, 
Dec.  3,  1912. 

The  plates  are  constructed  from  a  metallic  oxide,  such  as 
copper  oxide,  as  depolarising  material,  and  a  backing 
composed  of  compressed  finely  divided  earthy  material 
made  into  a  plastic  mass  with  a  suitable  flux.  The  copper 
oxide,  in  the  form  of  a  plastic  mass,  is  compressed  upon  a 
plastic  mass  of  the  earthy  material,  and  the  whole  is  fired 
at  a  temperature  sufficiently  high  to  fuse  the  oxide,  thus 
uniting  it  to  the  backing,  whilst  at  the  same  time  con- 
solidating or  hardening  it. — B.  N. 

Cadmium  electrodes  for  secondary  batteries  with  an  alkaline 

electrolyte;      Manufacture    of .     R.     Porscke    and 

E.  Achenbach.  Ger.  Pat.  252,707,  May  13,  1911. 
Addition  to  Ger.  Pat.  250,385,  July  13,  1910  (this  J., 
1912,  1040). 

Finely  divided  cadmium,  for  the  preparation  of  the 
electrodes,  is  obtained  by  introducing  magnesium  or 
aluminium  powder  into  a  solution  of  a  cadmium  salt. 

— A.  S. 

Electrodes  [of  wrought   tungsten]   in  electrical  apparatus  ; 

Terminals    such    as    contacts    and .      The     British 

Thomson-Houston  Co.,  Ltd.,  London.  From  General 
Electric  Co.,  Schenectady,  N.Y.,  U.S.A.  Eng.  Pat. 
535,  Jan.  6,  1912. 

The  terminals  for  X-ray  or  cathode-ray  tubes,  or  for  the 
make  and  break  contacts  in  electrical  apparatus  are  con- 
structed of  wrought  tungsten. — B.  N. 


Furnaces ;     Electric 


-.  E.  Stassano,  Turin,  Italv. 
Eng.  Pat.  21,281,  Sept.  18,  1912.  Addition  to  Eng. 
Pat.  8901,  April  10,  1911  (this  J.,  1911,  1067). 

The  external  casing  of  the  furnace  is  suspended  on  two 
pivots  on  the  extremities  of  a  cross-piece,  the  latter  being 
arranged  above  the  furnace  chamber.  The  cross-piece  is 
mounted  on  fixed  supports,  by  means  of  two  lateral  pivots, 
at  right  angles  to  the  fixed  pivots. — B.  N. 

Chemical  reactions  ;    Process  and  apparatus  for  produc- 
ing   .      J.    L.    R.    Hayden,    Schenectady,   N.Y., 

Assignor  to  General    Electric    Co.,    New    York.    U.S. 
Pat.  1,046,421,  Dec.  3,  1912. 

The  apparatus  comprises  an  enclosed  receptacle  containing 
liquid,  together  -with  co-operating  electrodes  for  pro- 
ducing an  arc,  one  electrode  containing  a  perforation 
opening  into  the  receptacle.  Means  are  provided  for 
passing  a  gaseous  mixture  through  the  arc,  and  bringing 
the  gas  immediately  afterwards  into  contact  with  the 
body  of  liquid  in  the  receptacle,  thus  rapidly  cooling  the 
gas  whilst  in  a  greatly  subdivided  state. — B.  N. 


XII.— FATS  ;    OILS  ;    WAXES. 

Fats  ;  Anomalies  in  the  consistence  and  melting  points   of 
.     A.  Griin.     Bcr.,  1912,  45,  3691—3701. 

Ft ether  investigation  of  the  solid  and  fluid  modifications 
of  a-a-dilaurin  obtained  by  Griin  and  Schacht  (this  J.. 
1907,  536)  has  shown  that  the  liquid  form  may  also  be 
prepared  by  the  action  of  a-a-dichlorhydrin  upon  potas- 
sium laurate  at   higher  temperatures.     For  example   at 


150°  C.  a  mixture  containing  about  2  per  cent,  of  the 
fluid  modification  was  obtained,  whilst  at  170°  to  180°  C. 
the  product  consisted  of  about  30  per  cent,  of  the  solid 
and  70  per  cent,  of  the  fluid  modification.  In  the  case  of 
symmetrical  triglycerides  forming  two  modifications,  the 
the  maximum  difference  between  the  melting  points  was 
16°  C.  The  liquid  form  is  apparently  the  result  of  the 
supercooling  of  another  solid  modification  while  in  the 
melted  state.  Crystals  were  obtained  from  the  fluid 
modification  melting  at  40°  C.  as  compared  with  57°  C. 
for  the  solid  modification  first  described.  After  standing 
for  several  months  both  forms  changed  and  then  melted 
at  about  45°  C,  whilst  the  modification  of  m.  pt.  57°  C. 
also  gave  a  much  lower  melting  point.  A  crystalline 
triglyceride  was  prepared  by  the  interaction  of  lauryl 
chloride  upon  the  modification  melting  at  57°  C.  This 
melted  at  45°  C.  and  agreed  in  its  other  properties  with 
natural  trilaurin  and  Schley's  synthetical  trilaurin.  On 
the  other  hand,  the  fluid  dilaurin  yielded  a  fluid  trilaurin, 
which  after  long  standing  formed  crystals  which  melted 
at  a  very  low  temperature  and  were  much  more  soluble 
than  the  other  trilaurin.  Determinations  of  the  molecular 
weights  of  the  crystalline  dilaurins  and  trilaurin  gave 
results  approximating  the  calculated  values,  but  in  the 
case  of  fluid  dilaurin  and  trilaurin  the  results  were  only 
about  half  the  amounts  of  the  calculated  molecular 
weights.     (See  aLso  this  J.,  1903,  427  ;    and  1905.  851.) 

— C.  A.  M. 

Wood  oil  and  linseed  oil.  W.  Fahrion.  Farbenzeit.,  1912, 
17,  2530—2532,  2583—2584,  2635—2636,  2689—2691. 
Chem.  Zentr.,  1912,  2,  2154—2155. 

Chinese  wood  oil  may  become  solid  in  two  different  ways, 
viz.,  by  molecular  transformation  or  by  polymerisation. 
The  former  process  occurs  at  the  ordinary  temperature 
under  the  influence  of  light  and  leads  to  a  crystalline 
product,  m.  pt.  about  32°  C,  completely  soluble  in  the 
ordinary  fat  solvents.  Polymerisation  occurs  at  tempera- 
tures above  150°  C.  and  results  in  an  amorphous,  infusible 
product  insoluble  in  the  usual  solvents.  Both  proo 
take  place  even  when  air  is  completely  excluded.  During 
the  polymerisation  a  certain  amount  of  oxidation  occurs 
also  unless  the  oil  be  heated  in  completely  exhausted 
sealed  tubes.  The  polymerised  oil  is  not  affected  by 
light,  but  oil  which  has  been  solidified  by  exposure  to 
light  has  not  lost  its  capacity  of  polymerising  Wood 
oil  dries  less  rapidly  than  linseed  oil  at  the  ordinary 
temperature,  but  more  rapidly  at  higher  temperatures. 
Films  of  the  oils  after  drying  on  glass  plates  for  10  days 
had   the  following   characters  :— 


Tungoxyn.         Linoxyn. 


Fatty  acids    

M.  pt.  of  acids    

Iodine  value  of  acids    

Hydroxy-acids  soluble    in   ether    . . 
Hydroxy-acids  soluble  in  alcohol  . . 

Iodine  value    

Hehner  value    


11-2  percent.  25-3  per  cent. 

40°  C.      38°  C. 

47-6        42-9 

70-6  per  cent.  40-2  per  cent. 

—  20-2   .. 

26-2        28-3 

81-8        85-7 


The  tungoxyn   was  white,   firm,   only  slightly  clastic, 
and  quite  free  from  stickiness,  whereas  the  linoxyn  WM 


ons   oy  sapomiMiig  <mi<  -ii'""-u"s   ••*"•  A — J.~    . — 
polymerised  acids  are  soluble,  the  oxidi.M  d  acids  insoluble 
in  petroleum  ether.    For  testing  drying  oils  the  author 
recommends   the  use  of  cotton  yarn  impregnated    with 
the    oil;     the    diving    can    be    controlled    by    penodiosj 
weighings,    and    the  oxidised    oil   can   subsequently    be 
saponified  with  alcoholic  potash.     The  "  baking  pn  • 
in  the  manufacture  oipaptermachi  is  stated  to  bea  pro* 
not  of  polymerisation  but  of  autoxidation. — A-  B. 

Oil  of  manketti  nuts.     C.  (irimme.     Chem,  Rev.  I'.tt  lnd.. 

1913,  20,  1—3. 
The    manketti    tree,     Ricinodendron     mutenii,     Sohins, 
belonging  to  the  Euphorbiacecr,  is   a   native   of  German 
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Boath-West  Africa  when  it  i-  found   in   the  Okawango 

district.     The  Emit  contains  Beeds  the  kernels  of  which 

yielded  51*6  per  cent,  of  ml  (      5*15  per  cent.  <>f  the  entire 

fruit).     The  oil  was  light  yellow,  fairly  viscous,  and  had 

a  nlwanint  nutty  odoni   and  taste.      It  gave  the  following 

valine: — Sp»  gr.  at   15    ('..  0*9286;    solidification  point, 

-      to    -  .     refractive   index    (l.V    ('.).    1*4805; 

acid  value.  I  iponification  value,  194*8;   Reichert- 

due,    1*24;    rolenske  value.  0-50;    iodine    value 

Wijs),  134*8  ;     glycerin,  l(Mi  per  cent.  ;     ansaponifiable 

mar  85;   insoluble  fatty  acids,  94*8  per  cent.     Fatty 

'•-.-  -M.  pt..  41-d  C. ;  solidification  point,  35°  to  36  ('.  ; 

refraetive  index  at  1*4694;     iodine  value.    137-0. 

and  molecular  equivalent,  285*6.     La  its  drying  properties 

the  oil  raeembled  poppy  seed  oil.  and  could  be  used  in 

the  manufacture  of    varnishes,    paints    and   soaps,  and 

.l«ly  as  fa  d.     A  company  has  been  floated  to  produce 

the  oil  and  it  i-  anticipated  that  for  the  first  years  there 

will  be  an  annual  output  of   about  25,000  to  30.000  hi. 

(660,000—660,000  galls.).     It  will  not    pay  to  transport 

the  entire  fruit  containing  only  5  per  cent,  of  oil,  but  it 

U  suggested    that    the   kernels  may  be  transported  after 

gentl-  roasting)  without  risk  of  the  contained  oil  becoming 

rancid. — CL  A.  M. 

Vnt  <>f  Hydnoearrms  alpiums  seeds.     H.  H.  de  Wblfi  and 

H.  B.  Kokiewijn.     Pharm.  Weekblad,  1912,  49,  1049— 
1060.     (.hem.  Zentr.,  1913,  1,  31. 

Tei  Eat  had  the  following  characters  :  Sp.  gr.  at  100  °C, 

-  :    m.    ;  I  .  :    solidif.   pt..  22-.V  C.  :    a?id 

value.    0*35;     Baponif.    value.    207:      iodine    value,    84; 
Hehner  value.  B7  :    nV= 1*4709  ;    [a]D  =  +  49-5°.— A.  S. 

Oil  of  Eurycoifi  JomgifoKa,  J  acq.  J.  J.  C.  Bakker.  Pharm. 
Weekblad,  1912.  49,  1050—1051.  Chem.  Zentr.,  1913, 
1.  31. 

The   liu'ht   yellow  oil.   of  bitter  taste,   had  the    following 
char  4688;     Baponif.    value,    191;    iodine 

valu      -        Hehner  value,  94:    glycerol  content,   11    per 
per  cent. — A    B 

Marine  animal  oil        D    filiation  of  the  fatty  acid*  of 


M   T-ujimoto.     (hem.  Rev.  Fctt  Ind.,  1913,  20,  8—9. 

SIC  acid  and    homologous  acids    of   the   series 

'  „H      .  to  whieh  the  bad  odour  of  marine  animal  oils 

•hi-   J..    1909,   316),   do   not    readily  distil 

with  superheated  -team,  or  under  reduced  pressure.     They 

can  in  this  way  be  wholly  or  partially  separated  from  the 

more  saturated  fatty  acids,  and  the  distillates  will  have 

a  mii'h  le--  unpleasant  odour.      For  example  on  distilling 

the  m'-thyl  estera  of  the  total  fatty  acids  of  Japani  Be 

line  oil  under  a   reduced   pressure  of    10  nun.,   the 

dial  '1  much  lower  iodine  values  and  refractometer 

.  and  in  particular  gave   much  lower  yields  of 

ilue-  of  the  residues  showed 

a   eofltaspooding    increase.      In    another    experiment     the 

of   herring   oil   from   an    autoclave-   (acidity, 

iodiri«-  value  136*62;  oetobromide,  26*90 

redi  tilled  under  a  reduced  pressure  of  21  rum.. 

and    the   distillate,    twice    redistilled,    with    the    following 

— 


Iodine  value. 


DtetilUfi.,,   if 

><f  a  n 
■ 
from  I 




liM(diir.)     17-:; 


06*10 


Dirtillatiori    III 

40  arm*,  of  a  mil) 

fr'.tti   II 

UsU   .. 

.       10 

-1 

120 

Analogous  results  were  obtained  on  distilling  1500  arms. 
of  the  fatty  acids  of  an  inferior  fish  stearine,  the  distillates 
being  very  greatly  improved  in  their  odour.  The  more 
highly  unsaturated  fatty  acids  of  linseed  and  pcrilla  oils 
were  also  less  readily  distilled  than  the  other  fatty  acids. 
The  explanation  of  the  phenomenon,  which  it  is  suggested 
will  be  of  technical  value,  is  probably  to  be  found  in  the 
polymerisation  of  the  highly  unsaturated  fatty  acids. 

— C.  A.  M. 

Oleic  acid  ;  New  isomerides  of and  effect  of  a  displace- 
ment of  the  double  linkage  in  the  molecule.  S.  Fokin. 
J.  Russ.  Phvs.-Chem.  Ges.,  1912.  44,  653—661.  Chem. 
Zentr.,  1912,  2,  2058. 

By  the  reduction  of  carefully  purified  ricinoleic  acid 
in  alcoholic  solution  with  hydrogen  in  presence  of 
platinous  hvdroxide,  Pt(OH).,,  a  hydroxysteario  acid, 
CH3(CH2)r)CH(OH)((!H,)10COO"H,  was  obtained.  This 
was  converted  into  the  corresponding  bromostearic  acid, 
and  the  latter  was  boiled  with  twice  the  theoretical  quantity 
of  alcoholic  potassium  hydroxide ;  the  crude  reaction 
product  (mixture  of  fatty  acids)  was  separated  into  a 
solid  and  liquid  portion,  which  were  purified  separately. 
The  solid  portion  yielded  the  12,13-oleie  acid,  m.pt. 
33° — 34°  C,  whilst  the  liquid  portion  yielded  the  isomeric 
11,12-acid,  m.pt.  6° — 8°  C.  From  a  comparison  of  the 
properties  of  these  acids  with  other  isomeric  oleic  acids, 
the  author  points  out  that  the  8,9-,  10,11-  and  12,13-  acids 
are  crystalline  at  the  ordinary  temperature,  whereas  the 
9,10-  and  11,12-acids  are  liquid. — A.  S. 

Soaps  ;  Surface  tension  of  solutions  and  suspensions  of . 

F.  Bottazzi.     Atti  R.  Accad.  dci  Lincei,  Roma,  1912, 
21,  II.,  365—378. 

The  experiments  were  made  with  the  aid  of  Traube's 
stalagmometer  and  were  confined  to  the  oleates  of  sodium 
and  potassium,  the  stearates  and  palmitates  being  insoluble 
in  water  ;  finely  divided  sodium  stearate  and  potassium 
stearate  had  no  effect  on  the  surface  tension  of  water  when 
suspended  therein,  nor  even  after  the  addition  of  a  few 
drops  of  alkali.  On  adding  gradually  0-05  N  sodium 
hydroxide  to  a  turbid  solution  of  sodium  oleate  containing 
soap  in  suspension,  it  gradually  becomes  clearer  and  the 
surface  tension  falls,  until  a  perfectly  clear  solution  is 
obtained  ;  on  further  addition  of  alkali,  the  liquid  becomes 
t  ui  bid  again  and  the  surface  tension  rises,  but  less  rapidly. 
Solutions  of  sodium  and  potassium  oleates  are  alwaj'S 
turbid,  owing  to  hydrolytic  dissociation,  and  this  dissocia- 
tion may  become  complete  on  prolonged  dialysis.  The 
surface  tension  of  dialysed  solutions  increases  propor- 
tionately to  the  degree  of  hydrolytic  dissociation,  thus 
indicating  that  it  is  chiefly  the  undissociatcd  molecules 
of  soap  which  depress  the  surface  tension  of  the  water, 
tin-  products  of  dissociation  being  less  active  or  even 
inactive.  The  increase  of  surface  tension  observed  when 
a  soap  solution  which  has  been  cleared  by  addition  of 
alkali  is  treated  with  a  further  quantity  of  alkali,  is  due  to 
aggregation,  leading  finally  to  partial  precipitation  of  the 
ondissociated  -'>ap;  on  adding  hydrochloric  acid  gradually, 
the    surface     tension     first     falls    as    the    excess    of    alkali 

i-  neutralised,  and  then  again  rise,  owing  to  precipitation 

of  Eatty  acids,  which  leads  to  a  lowering  of  the  con- 
centration of  undissociatcd  soap  in  the  solution. — A.  S. 

Patents. 

Oil  presses.  F.  If.  Smulders  and  Ctreohtsche  Machine- 
Eabriek,  Utrecht,  Holland.     Eng.  Pat.  13,700.  June  II, 

I!)  I  2. 
I  •-  .i   filling  device  for  oil  presses  the  opening  of  the  hopper 

pt  i  lo  ed  bj  a  ilide-valve,  controlled  i,v  ;l  .sprite.',  a 
long  as  the  measuring  bos  is  not  directly  underneath. 
Tie-  movement  of  the  mea  ruing  box  is  produced  by 
coupling  a  spindle  mounted  in  the  frame  to  a  pulley, 
the  coupling  being  effected  by  means  of  a  lever  and  a 
fi  i>  t  ion ■eiutc.ii.  Lever  anna  fitted  to  the  spindle  move 
the  mea  tiring  bos  by  means  of  connecting  rods  until  a 
tappet  connected  with  the  ipindle  meet  an  arm  pivoted 
in  the  frame  and  shifts  it   in  inch  a  way  that  the  clutch 
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is  disengaged  and  the  spindle  and  the  measuring  box  are 
brought  back  to  their  original  position  by  means  of  a 
balance  weight. — W.  P.  S. 

Meal,  powders,  or  the  like  ;   Steeping  or  maceration  of  - 


Fat     compound  : 
Montclair,  N.J. 


Hydrogenated     edible 


XIII.— PAINTS 


PIGMENTS  ; 
RESINS. 


Bed  lead;    Physico-chemical  study  of- 


VARNISHES 


J.   Milbauer. 


Chcm.-Zeit.,   1912,  36,   1436—1437,  1484—1485. 

A  continuation"  of  former  work  (see  this  J.,  1912,  193). 
Lead  monoxide  was  heated  for  three  hours  to  temperatures, 
kept  constant  in  each  experiment,  but  varying  in  different 
experiments  from  325°  C.  to  520°  C,  in  oxygen  at  1,  3,  6, 
and  12  atmospheres  pressure.  At  the  end  of  each  experi- 
ment the  reaction-tube  was  rapidly  cooled,  and  then  the 
pressure  released  and  the  product  analysed.  The  whole 
of  the  results  lie  on  a  single  curve  when  plotted,  showing 
that  pressure  has  no  influence  on  the  ultimate  state  of 
equilibrium.  The  percentage  of  red  lead  (Pb304)  formed 
rises  from  4-2  at  325°  C.  to  100  at  470° — 480°  C.  At 
520°  C.  it  has  again  fallen  to  78-4.  A  series  of  experiments 
of  only  5  minutes'  duration  at  445°  C.  (ultimate  result 
about  90  per  cent,  of  red  lead)  showed  that  increased 
pressure  greatly  accelerates  the  speed  of  reaction,  for 
the  percentages  of  red  lead  formed  at  1,  3,  6,  9  and  12 
atmospheres  were  respectively  1-1,  3*7,  8*7,  20*9,  and  38-1. 

—J.  T.  D. 

Patents. 

Paints  made  with  hydraulic  cement  and  water.  W.  P.  D. 
Moross,  Chattanooga,  Tenn.,  U.S.A.  Eng.  Pat.  18,095, 
Aug.  6,  1912.     Under  Int.  Con  v.,  Aug.  14,  1911. 

A  non-corrosive  water  paint  is  composed  of  55  parts 
of  Portland  cement,  5  parts  of  hydrated  lime,  5  parte  of 
kaolin,  and  equal  proportions  of  actinolite  (fibrous  hydrous 
magnesium  silicate)  and  silica,  all  the  ingredients  being 
ground  to  pass  through  a  No.  200  mesh  standard  sie\  e. 
A  small  proportion  of  prepared  casein  or  glutinous  matter 
may  be  added  to  increase  the  initial  adhesi\eness  of  the 
paint,  and  any  suitable  pigment  may  be  incorporated  with 
it  to  give  the  desired  colour. — O.  R. 


[for  the  extraction  of  oil].     B.  C.  Barton,  Ferribv.  Yorks. 
Eng.  Pat.  13,836,  June  13,  1912. 

A  trough  or  tank,  divided  into  a  number  of  compart- 
ments, is  fitted  at  the  bottom  of  a  closed  chamber  ;  these 
compartments  contain  liquids  for  extracting  or  steeping  the 
meal.  The  latter  is  delivered  from  a  hopper  into  a  number 
of  perforated  receptacles  attached  to  an  endless  travelling 
band,  which  runs  over  guide-wheels  in  such  a  manner 
that  the  receptacles  and  their  contents  are  immersed 
successively  in  the  liquid  contained  in  the  compartments 
of  the  tank.  The  contents  of  the  receptacles  are  then 
discharged  into  a  chamber  and  removed  from  the  same. 

— W.  P.  s. 


Lakes    [from    azo    dyestuffa];    Manufacture    of   bluish-red 

colour .       Farbwerke    vorm.    .Meister,    Lucius,    und 

Briining.     Hochst    on    .Maine.    Germany.     Eng.     Pat. 
23,427,  Oct.  14.  1912.     Under  Int.  Conv..  March  15, 1912. 

TnE  disazo  dyestuff  obtained  by  combining  the  tetrazo 
derivative  of  m-tolidine  with  two  mols.  of  2-naphthol-3.il- 
disulphonic  acid,  is  converted  into  colour  lakes  l>v  the 
usual  methods.  The  products  are  pure  bluish-red  in 
colour.— T.  F.  B. 


Phenolic  condensation  products ;    Method  of  forming . 

J.  W.  Avlsworth,  East  Orange.  X.J.     U.S.  Pat.  1,047.4x4. 
Dec.  17,  1912. 

See  Fr.  Pat.  441,017  of  1912  ;  this  J.,  1912,  828.— T.  F.  B. 
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-.     C.     Elhs. 
U.S.  Pat.  1,047,013,  Dec.  10,  1912. 

A  mixture  consisting  of  vegetable  oil  and  animal  fat  is 
hydrogenated  and  the  product  is  agitated  with  air  so  that 
a  relatively  small  volume  of  air  is  introduced  into  the  fat. 

— w.  P.  s. 


Soap  ;    Process  for  the  manufacture  of  a  sweat-decomposing 

.     A.  Pfeffer,  Bochum,  Germany.     Eng.  Pat.  584, 

Jan.  8,  1912. 

To  ordinary  soap  there  is  added  a  mixture  of  boric  acid, 
chromic  acid  (crystallised),  sodium  chloride,  salicylic  acid 
(free  of  lead),  alcohol,  chromium  acetate  solution,  cocoanut 
oil,  caustic  soda,  caustic  potash  solution,  and  salt  water. 

— E.  W.  L. 


Chemistry  of - 


VI. 
A. 


Theory  of  vulcanisation. 
Ward.  Z.  Chem.  Ind. 
(See  also  this  J.,  1911, 


Rubber  ; 

IV.     D.    Spence   and    C. 
Kolloide,  1912,  11.  274—280 
816  ;    1912,  81,  651,  785.) 

Axelrod  (this  J.,  1910,  34)  has  stated  that  rubber  which 
has  been  "  depolymerised "  by  mechanical  working, 
or  by  heat,  acquires  a  greater  affinity  for  sulphur,  and 
has  put  forward  an  explanation  of  the  irregularities  in 
Weber's  vulcanisation  curves,  based  on  this  assumption. 
The  authors  have  carried  out  comparative  experiments,  in 
a  hvdraulic  steam-heated  vulcanisation  press  and  also 
in  the  small  experimental  apparatus  described  previously 
(this  J.,  1912,  1043)  and  find  that  if  proper  precautions 
be  taken,  smooth  vulcanisation  curves  are  obtained. 
The  experiments  were  made  with  washed  dry  Hard  Cure 
Para,  100  parts  of  which  were  mixed  with  10  parts  of 
sulphur,  and  in  some  cases  the  rubber  was  first  worked  for 
different  periods  on  the  hot  mixing  rolls.  It  was  found 
that  there  was  no  essential  difference  in  the  rates  at  which 
the  treated  and  untreated  rubber  combined  witli  sulphur, 
but  there  were  considerable  differences  in  the  mechanical 
properties  of  the  vulcanised  products,  those  from  the 
"  depolymerised  "  rubber  being  inferior  to  those  from 
untreated  rubber  ;  in  order  to  obtain  a  vulcanised  product 
from  rubber  which  has  been  worked  excessively  on  the 
rolls  equal  in  quality  to  a  product  from  untreated  rubber, 
the  former  must  possess  a  higher  coefficient  of  vulcanisation. 


Indiarubber  production  in  1912.   S.  Figgis  and  Co..  London. 

Jan.  1,  1913.     [T.R.J 
The  world's  supj.lv  of  rubber  in  1912  amounted  to  about 
92,000  tons  (or  99",000  tons  including  gnayule)  ;  the  pro- 
duction in   1911   was  88,000  tons.     About    950. 

are  now  under  rubber  in  the  East,  aim  about  80,000  acres 
in  Mexico,  Nicaragua,  and  Honduras.  Exports  from 
Brazil.  Bolivia,  and  Peru  were  50,720  *ons  in  1912,  against 
44,170  tons  in  1911  ;  about  7,000  tons  of  gnayule  w 
exported  from  Mexico  last  year.  Exports  from  Ceylon 
and  India  amounted  to  6.300  tons,  from  Malaya  22,200 
toas,  and  from  the  West  African  Coast  aboul  13^00  tons. 
Imports,  etc.,  of  all  kinds  of  rubber  into  England  ■ -  ' 


Imports. 


Deliveries. 


StOOkS,    1' 


1910 
1911 
1912 


Tons. 
82, »;:.;» 
:;:;.i»tit 


84,054 


Imports  of  Para  (Manaoa)  rubber  into  England .  wwe 
11.377  tons  hi  1912,  11,726  tons  in  1911,  and    12.433  tor* 
in  1910,  and  of  Pera(cauchu)  3792  tons  in  1912.3^3  1 
in  1911,  and  5577  tons  in  1910.     Of  East  India  and  Ma 
plantation  rubber  21.21  I  tons  were  imported  into  Kn»l»nd 
in  1912.  as  compared  with  10,668  ton-  in  1911  and  I 
tons  in  1910. 


- 
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Patents. 

lndt  :  Extraction  or  coagulation  and  other  treatment 

of from  the  latex.     8.  C.  Davidson,  Belfast,  Ireland. 

13,  1911,  and  11,273,  May  11, 

wn-2. 

The  an  ribed  consists  essentially  in  the  addition 

t->  rubber  latex  of  a  Bolnble,  gnlphnr-oontaining  compouud 

from  which  elementary  sulphur  can  be  liberated  by  the 

action  of  weak  acids,  and  of  the  subsequent  addition  to 
the  latex,  thus  treated,  of  an  acid  which  not  only  brings 
a>>out  coagulation  but  at  the  same  time  precipitates  sulphur 

in  a  very  active  form  in  intimate  admixture  with  the 
coagulum.  Sodium  thiosulphate  and  liver  of  sulphur  are 
f  soluble  sulphur  compounds  which 
may  be  employed.  If  thiosulphate  or  other  neutral 
sulphur  compound  be  used  alone,  the  latex  should  first  be 
rendend  neutral  by  the  addition  of  alkali.  In  some  cases 
formaldehyde  and/or  other  Buitable  disinfectant,  such 
as  an  alkaline  solution  of  carbolic  acid  or  creosote,  may 
be  added  with  the  sulphur-compound.  A  second  method 
•  ■f  procedure  i>  to  render  the  solution  of  the  sulphur-com- 
pound alkaline  by  the  addition  of  ammonia,  caustic  soda, 
canst  •  ish,    sodium    carbonate,    borax,    or     alkaline 

taratioDS  of  carbolic  acid,  creosote  or  mixtures  of  the 
aiding  such  solution  to  the  latex.     After  the 
above  additions  to  the  latex  have  been  made,  the  latex 
may  Ik-  heated,  and  a  dilute  solution  of  an  acid  such  as 
tic,    trichloracetic,   sulphuric,   hydrochloric,   or  hydro- 
ic  acid  or  mixtures  thereof  is  added.     Such  acid  solu- 
may  contain  creosote  or  carbolic  acid,  and  the  quantity 
added  should  be  only  sufficient  to  produce  coagulation  and 
the  -ulphur  compounds.     The  rubber  is   re- 
mov<d  from  the  serum,   unshed   between  rollers,  passed 
iti  the  form  of  thin  sheet  through  a  neutralising  bath,  and 
finally  again  washed  in  water. — E.  W.  L. 

Indi  Smoking  and  coagulating  the  latex  of . 

0.    W.   Button,   Stevenage,   Berts.    'Eng.   Pat.   27.424, 
D.      :    1911. 

Lktex  i-  delivered  from  a  oovered-in  hopper  on  to  an 
endless  band  oonveyor,  provided  with  flanges  at  its  edges, 
and  travelling  within  a  smoking  chamber.  Smoke,  pro- 
[>id  evaporation  of  creosote,  is  driven  by 
mean-  of  a  fan  on  to  the  upper  face  of  the  latex-covered 
band,  in  a  direction  opp  that  in  which  the  latter 

travels,  and  is  led  by  means  of  a  baffle-plate  round  to  the 
under    f  back    to    the    smoke-producing 

chamber.      Heal  i-  also  applied  to  the  band  by  means  of 

m  or  hot-water  pip  s.  The  band  may  be  duplicated, 
and  the  second  band  may  be  arranged  to  receive  the  un- 

zolated  latex  from  the  fir^t.  When  a  sheet  of  rubber 
of  t:  en  built  up.  it  i-  removed 

from  the  band  through  doon  in  the  end  of  the  smoke- 
chamber.— E.  W.  I.. 

India-rubber;     Coagulating   and   curing   of .     P.    A. 

ne,  Birmingham.     Eng.  Pat.  27,664,  Dec.  9,  I!»l  1. 

cep.  late  /'ilat'd.  or  coagulated  rubber  i-  cured, 

by  subjecting  it  to  the  action  of  the  vapour^,  a-  distinct 
from  -moke,  produced  by  the  volatilisation,  ai  distinct 
from  burning,  of  th-  product*  of  the  d  e  distillation 

of  wood,  wood  waste  or  the  like.  Wood  tat  or  pyroligneous 
i  of  'he  two  may  be  employed  in  thu  pro- 
cess which  rnav  be  carried  out  bv  meant  of  tie-  apparatus 

ribed  in  Km-  Pat.  27,665  of  1011  (this  .J.,  1913,  35). 
In  order  to  obtain  the  best  results  the  wood  tar  -hould 
be  freshly  prepared  and  the  pyroligneoui  acid  -hould  l>e 
..'.     In  preparing  the  first  portion 

of  th<-  -  from  the  wood,  et-  i   Uected    in    a 

receiver  tintil  it  has  attained  the  rp.  gr.  1*03.  The 
reeeiv  r  i-    th<n  changed  for  one  provided  with  a  bottom 

:    tap,    higher  up, 

drawing  off  I  K.  W.  L. 

I nd  |  on    and   curing    of-       .     r.    A. 

liirmingharn.      I.         I  '',  191  I. 

F.^tex  i-  delivered  from  a  trough,  with  an  adjustable  slot- 

I  UCb  paaSSS  over  a  toller 


and  under  a  Knife  similar  to  those  of  a  spreading  machine. 
On  leaving  the  knife  the-  sheet,  with  its  thin  coating  of 
latex,  passes  over  heated  surfaces,  similar  to  those 
of  the  steam-chests  of  a  spreading-machinc,  but  which 
are.  however,  covered  in  by  a  box  provided  with  slots  for 
entry  and  exit  of  the  cloth,  and  containing  smoke  ducts. 
Smoke,  or  the  vapours  of  wood  tar  and  pyroligneous  or 
acetic  acid,  is  delivered  tinder  pressure  through  the 
tubular  smoke  ducts,  which  are  perforated  or  slotted  on 
their  under  sides,  and  are  provided  with  channels  below 
to  catch  the  liquid  products  that  may  separate  from  the 
smoke.— E.  W.  L. 

Rubber  and  the  like;    Process  for  the  coagulation  oj  latex 

to  form  .     W.   Pahl,  Dortmund,  Germany.     Eng. 

Pat.  24,795,  Oct.  29,  1912.  Under  Int.  Conv.,  Feb.  2, 
1912.  Addition  to  Eng.  Pat.  26,173,  Feb.  4,  1910  (this 
J.,  1911,  225). 

It  has  been  found  that  if,  instead  of  using  carbonic  acid 
alone  for  the  coagulation  of  rubber  and  similar  latices, 
as  described  in  the  original  patent  (loc.  cit.),  a  mixture  of 
carbonic  acid  with  another  acid  such  as  dilute  hydro- 
chloric acid,  acetic  acid,  formic  acid,  etc.,  be  employed, 
the  process  of  coagulation  is  much  facilitated  and  results 
in  a  purer  and  more  perfect  product.  The  process  can  be 
carried  out  by  passing  carbonic  acid  gas  which  contains 
vapours  of  aqueous  hydrochloric  acid  into  the  latex, 
at  a  temperature  of  about  30°  C.  for  a  certain  time,  up  to 
about  an  hour. — E.  W.  L. 

Rubber  and  the  like  ;    Machines  for  washing  .     J.  E. 

Pointon,  Peterborough.     Eng.  Pat.  3191,   Feb.  8,  1912. 

In  the  washing-machine  described,  the  rolls  revolve  in  a 
shaped  trough,  the  bottom  slotted  outlets  from  which 
can  be  closed  more  or  less  completely  by  the  top  edges  of 
adjustable  plates.  The  heavy  impurities  are  washed 
through  the  slotted  outlets  into  a  sump  to  the  interior  of 
which  access  is  gained  by  opening  the  hinged  side-plates. 
The  lighter  impurities  are  floated  off  through  screens 
arranged  at  the  top  of  the  washing  trough,  and  are  carried 
away  through  vertically  adjustable  overflow  pipes.  The 
screens  are  adjustable  so  as  to  permit  of  the  formation  of 
outflow  spaces  at  their  lower  edges  in  order  to  remove  any 
obstructive  accumulations.  In  order  to  secure  the  possi- 
bility of  a  considerable  increase  in  the  height  of  the  water 
level  with  a  comparatively  small  movement  of  the  outflow 
pipe,  a  subsidiary  trough  weir  is  provided,  into  the  bottom 
of  which  the  top  of  the  pipe  may  be  caused  to  fit. — E.  W.  L. 


Vulcanisable  articles  ;  Method  of  vulcanising 


-.  W.  W. 
Duncan,  Boston,  and  N.  E.  Tousley,  Watertown,  Mass., 
Assignors  to  Hood  Rubber  Co.  U.S.  Pat.  1,048,138, 
Dec.  24,  1912. 

The  articles  are  placed  in  a  hermetically  closed  chamber 
to  which  air  at  a  temperature  of  not  less  than  270°  F. 
(132°  C.)  and  under  a  pressure  of  not  less  than  60  lb.  per 
sq.  in.  is  then  admitted.  The  temperature  of  the  articles 
being  in  this  way  raised  to  a  point  above  that  at  which 
steam  would  condense  on  them,  steam  at  not  less  than 
80  lb.  pressure  is  admitted  to  displace  the  air.  When 
vulcanisation  is  complete,  hot  air  is  again  admitted  to  dis- 
place the  steam,  in  order  to  prevent  any  final  condensation 
of  water  on  the  articles. — E.  W.  L. 


Rubber  or  vulcanite  or  the  like  ;  Process  for  treating  

and     man  a  fart  are    of    articles    therefrom.     W.     E.     W. 
Richards,  London.     Eng.  Pat.  2075,  Jan.  25,  1912. 

i  )i.i,  waste  vulcanised  rubber,  or  new  rubber,  or  vulcanite, 

mixture  of  the  two  latter,  is  finely  disintegrated  and 

heated  t.i  .,  suitable  high  temperature- — about  300°  0. — 

in  a  machine.  ,.g.,  of  the  Werner  I'lleiderer  type,  m  which 

it  can  be  continuously  agitated,  until  the  mass  has  fused. 

\  be  to   or  other  filling  or  strengthening  substance  is  then 

added,  and  after  the  mass  has  l. ecu  allowed  to  cool  down 

•  what,    sulphur   II  added  (from  4  or   5  to   25  pet  cent, 
in   the  oaSS   of   new   rubber).      The   I  em  pe  rat,  lire   may   then 

used,  say  to  a  vulcanising  temperature,  and  the 
ition  of  the  mass  continued  until  if  loses  its  stickiness 

and    is   converted    into   a    granular   mass,   which    ma; 
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removed  and  shaped  in  heated  moulds  under  pressure. 
Or  the  mass  may  be  removed  after  working  in  the  sulphur 
and  shaped  in  moulds  and  vulcanised,  or  it  may  be  mixed 
with  new  rubber  on  ordinary  mixing  rolls,  then  moulded 
and  vulcanised. — E  W.  L. 


Vulcanised  caoutchouc  ;    Manufacture  oj  products  similar 

to .     J.    Y.    Johnson,    London.     From    Badische 

Anilin     und     Soda     Fabrik,     Ludwigshafen-on-Rhine, 
Germany.     Eng.  Pat.  5430,  Mar.  4,  1912. 

The  caoutchouc-like  substance  obtained  by  polymerising 
isoprene,  or  a  homologue  thereof  in  the  presence  of  oxidised 
caoutchouc,  or  in  the  presence  of  from  2  to  5  per  cent,  of 
the  ozonide  of  isoprene,  or  of  a  member  of  the  same  homo- 
logous series,  or  of  the  ozonide  of  a  terpene  or  similar  body 
(Eng.  Pat.  22,454  of  1911;  this  J.  1912,1088),  can  be 
vulcanised  in  a  similar  manner  to  ordinary  rubber,  for 
example,  by  mixing  it  with  8  per  cent,  of  sulphur  and 
heating  the  mixture  for  from  1£  to  2  hours  in  steam  at  a 
pressure  of  3  atmospheres  or  by  treating  it  with  a  1  per 
cent,  solution  of  sulphur  chloride. — E.  W.  L. 


Chewing  gum  ;    Manufacture  of 


R.   B.   Ransford, 


London.       From  J.    D.    Darling,   Philadelphia,  U.S.A. 
Eng.  Pat.  18,277,  Aug.  8,  1912. 

A  natural  gum  such  as  commercial  gum  dammar,  or  the 
resin  extracted  from  mixtures  of  resin  and  rubber,  such 
as  Mexican  guayule,  is  introduced  into  a  boiling  10  per 
cent,  solution  of  caustic  alkali,  and  repeatedly  washed 
until  the  saponifiable  part  of  the  material  is  removed 
and  a  pure,  tasteless,  odourless  resene  remains.  This 
resene,  which  is  quite  brittle,  is  rendered  plastic  at  the 
temperature  of  the  mouth  by  adding  when  melted,  1 — 15 
per  cent,  of  pure  Para  rubber,  the  latter  being  first  softened 
by  addition  of  say  30  per  cent,  of  benzol.  The  quantis- 
er rubber  required  may  be  reduced  in  some  cases  by  the 
employment  of  a  vegetable  or  other  wax,  or  it  may  be 
replaced  by  a  suitable  gum  containing  rubber,  e.g.,  gum 
chicle. — L.  E. 


Plastic   substances;    Manufacture  of - 


-.  L.  Lilienfeld, 
Vienna.  Eng.  Pat.  15,657,  July  4,  1912.  Under  Int. 
Conv.,  Julv  18,  1911.  Addition  to  Eng.  Pat,  636, 
Jan.  10,  1910. 

See  Addition  of  June  28,   1912,  to  Fr.   Pat.  417,392  of 
1910  ;   this  J.,  1913,  36.— T.  F.  B. 
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fi-Glucoside  of  gallic  acid  ;  Synthesis  of  a  ■ 
and    H.    Strauss.     Ber.,    1912,    45, 


.    E.  Fischer 

3773—3779. 


From  gallic  acid  ethyl  ester  and  acetylbromoglucose  the 
authors  prepared  a  tetracetyl  glucoside  of  gallic  acid  ester, 
which  on  hydrolvsis  vielded  a  glucoside  of  gallic  acid. 
C6H10O.--O-C6H2(OH)2COOH.  The  latter  is  a  crystalline 
monobasic  acid,  very  soluble  in  hot  water  and  soluble  in 
alcohol  and  acetone.  In  aqueous  solution  it  is  hevorota- 
torv,  gives  a  brownish  red  colouration  with  ferric  chloride, 
and  does  not  reduce  Fehling's  solution.  It  is  probably 
a  /3-glucoside,  since  it  is  hydrolysed  by  emulsiu.  Two 
simple  glucosides  of  gallic  acid  have  previously  been 
■described.  Cne,  discovered  by  Gilson  in  Chinese  rhubarb, 
resembles  the  new  compound  in  many  respects,  but  is  only 
slightly  soluble  in  water,  and  gives  a  bluish  black  colour- 
ation with  ferric  chloride.  The  other,  extracted  from 
Turkish  gall-nuts  by  Feist,  differs  very  much  from  the 
authors'  compound. — J.  H.  L. 

Patents. 

Iron  tanning  process  for  shins.  J.  Bystron,  Teschen, 
Bohemia,  and  K.  von  Vietinghoff,  Berlin.  Eng.  Pat. 
13,952,  June  15,  1912. 

The  delimcd   and   unhaircd   skins,   freed   from   acid,   are 
placed  in  a  solution  of  a  ferrous  salt  of  5° — 10°  B.  (sp.  gr. 


1*037 — 1-075).  which  may  also  contain  a  large  quantity 
of  neutral  alkali  salts.  The  liquor  is  then  oxidised  by 
passing  through  it  a  stream  of  either  nitrogen  peroxide 
(N02)  gas,  or  a  mixture  of  nitrogen  peroxide  (N02)  and 
nitric  oxide  (NO).  The  nitrogen  peroxide  yields  oxygen 
to  the  ferrous  salt,  and  a  basic  ferric  salt  is  produced 
which  combines  in  the  nascent  state  with  the  skin.  As 
long  as  the  nitric  oxide  produced  by  the  reduction  of  the 
nitrogen  peroxide  is  not  present  in  excess,  it  is  dissolved 
by  the  ferrous  salt,  forming  the  well-known  complex 
brown  compound  without  oxidising  it,  as  no  heat  is  used. 
The  nitric  oxide  in  excess  escapes,  and  on  coming  in  contact 
with  the  air  is  reconverted  into  nitrogen  peroxide.  The 
nitrogen  peroxide  may  also  be  regenerated  inside  the 
actual  tanning  vessel  by  passing  a  small  quantity  of  the 
peroxide  in  and  then  air.  The  nitrogen  peroxide  in  this 
case  acts  practically  as  a  catalytic  agent  only.  The  oxides 
of  nitrogen  may  be  generated  in  the  tanning  vessel  by 
mixing  small  quantities  of  nitrate  with  the  iron  protoxide 
salt  solution  and  adding  the  calculated  quantity  of  a 
suitable  acid.  The  oxidation  of  the  iron  salt  and  the 
tanning  of  the  skin  need  not  necessarily  take  place  at 
the  same  time;  the  iron  salt  may  be  first  oxidised  separatcly 
and  the  skin  afterwards  tanned  in  the  oxidised  liquor 

— D.  J.  L. 

Leather-board  ;   Method  of  producing  stock  for  making  ■ 


A.  L.  Clapp,  Braintree,  Mass.,  Assignor  to  Hideite 
Leather  Co.,  Boston,  Mass.  U.S.  Pat.  1,046,555,  Dec. 
10,1912. 

The  solution  which  drains  from  the  leather-stock  as  it  is 
formed  into  sheets  is  re-used  with  successive  charges  of 
material  in  the  beater  in  which  the  stock  is  formed.  A 
quantity  of  gelatinous  substance  is  added  to  the  solution 
from  time  to  time  in  order  to  combine  with  the  dissolved 
tannin. — D.  J.  L. 

Glue  or  gelatin  ;   Process  of  drying .     C.  H.  Campbell, 

Chicago.  111.,  Assignor  to  American  Glue  Co.,  Boston, 
Mass.     U.S.  Pat.  1,047,165,  Dec.  17,  1912. 

The  gelatin  solution  is  applied  to  the  surface  of  a  drum 
revolving  in  a  chamber  from  which  the  air  has  been 
exhausted  ;  the  interior  of  the  drum  is  maintained  at 
a  temperature  of  180°  F.  (82°  C.)  bv  means  of  a  current  of 
hot  water.— W.  P.  S. 

Hide  ;  Method  of  treating  raw and  the  products  result  iiuj 

therefrom.  A.  H.  Henderson,  Baltimore.  U.S.A.  Eng. 
Pat.  6790,  March  19.  1912. 

See  U.S.  Pats.  1,020,497  and  1,020,498  of  1912  ;  this  J., 
1912,  447.— T.  F.  B. 


Sole  leather;    Manufacture  of - 


■.     P.  Castiau,  Bcnaix, 
Belgium.     Eng."   Pat.     14.248,    June    18,    1912. 

See  Fr.  Pat.  440,736  of  1912  ;  this  J.,  1912,  830.— T.  F.  B. 


Tanning    process  ;     Ft  rtic 


J.    Bvstron.    Teschen, 


Austria-Hungary,  Assignor  to  Karl  Baron  von  Vieting 
hoff,  Berlin.     U.S.  Pat.  1,048,294,  Dec.  24,  191:'. 

See  Eng.  Pat.  13,952  of  1912  ;   preceding.— T.  F.  B. 


XVI.— SOILS;  FERTILISERS. 

Osmosis  in  soils.  Soils  act  as  semi-permeabU  membra 
C.  J.  Lynde  and  F.  \V.  Hates.  .1.  Pin-.  Chem.,  1912, 
16,  759—781. 
Experiments  are  described  showing  that  heavy  clay 
subsoils  act  as  semi-permeable  membranes;  negative 
results  were  obtained  with  sandy  subsoils.  In  the  experi- 
ments the  air-dried  subsoil  was  allowed  t<>  -land  in  water 
for  about  one  week,  then  disintegrated,  the  mixture  <>f 
soil  and  water  sterilised,  and  oentnfuged,  and  the  oohunn 

■  >t  settled  soil  used  in  place  <>f  a  membrane  in  an  apparatus 
arranged  f.n  measuring  osmotic  pressure.  With  the 
heavy  clay  subsoil  a  dist  iiut  osmotic  pressure  s  fed 


too 
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with  the  depth  of  the  oohimn  of  soil  and 
t!ii-  temperature.     The  authors  put  forward  expUvn- 
I  tin-  beneficial  effect  of  tillage,  drainage,  organic 
manures,    mineral    fertilisers,    rise    of    temperature,    soil 
muK  ;i   -.    and   dry   fanning   on    tin-   productivity   of  soils 
■  l  en  tho  theory  thai   the  Bubsoil  acts  a-  a  semi- 
permeable membrane,  water  panning  from  a  place  of  lower 
place  of  higher  concentration. — A.  S. 

Behaviour  of in  arable  soils.     II.     Vbgel. 

Landw.  Vers. -Stat..  1912.  78.  265—301.     Chem.  Zentr., 
1912,1,213 

P  ISSTUII  nitrate  and  ealeimn  nitrate  undergo  dccom- 
tion  in  the  Boil  in  a  similar  manner  to  sodium  nitrate 
this  J.,  1912,  li»00).     The  decomposition  Bets  in  after 

a  short  time,  and  may  attain  its  maximum  in  3 — 4  days. 

1 '  S  a  purely  eheinieal  process,  for  it  oeeurs  also  in  sterilised 
-    of    nitrogen    are    formed,    and,    at    times, 

probably  aL-o  nitrogen  and  ammonia. — A.  S. 


Guano  ;   Philippine 


-.     A.  J.  Gox.     Philippine  J.  Sei., 
1912,   7,    195— 199. 

PhoSPHATIC   guanos   occur   in   the   Philippine   Islands   in 

quantities,  mainly  in  numerous  limestone  eaves,  the 

-  in  some  of  the  latter  being  reported  to  amount  to 

thousands  of  tons.     The  guano  most  commonly  found  is 

bat  guano,  which  is  granular  in  appearance  and  grey  to 

brown   in   colour,   its  chemical  composition    being   very 

ipecimene  having  been  found  to  contain 

Dp  to  nearly  it  per  cent,  of  nitrogen,  over  5  per  cent,  of 

.    phosphoric   anhydride,    and    about    1    per   cent,    of 

m  oxide.      It   is.  however,  only  in  unusually  dry 

and  protected  places  that  the  guano  exists  unleached.     In 

many  places  the  guanos  have  been  deprived  of  a  great 

part   of  their  soluble   ingredients   (ammonium   .--alts  and 

uri'   acid),  and  their  manurial  value,  as  shown  by  analysis, 

reatly  inferior  to  that  of  the  sample  quoted  above. 

— O.  R. 

in    potash    salts ;     Determination    of as 

\      Strigel    and    J.    Dodt.      Landw.    Yers.- 

1912,  78.  170—188.     (hem.  Zentr.,  1912,  2,  2145. 

The  authors  draw  attention  to  some  sources  of  error  in 

th>-    determination    of    potassium    as    perchlorate,    and 

following   procedure  in   the  analysis  of 

feitfliatas: — 10  grins,   of  the  sample  are  heated  to 

boiling  with  of  water  and  2  e.e.  of  hydrochloric 

.  nd  after  boiling  for  5  mins..  sulphates 

precipitated  with  barium  chloride,  .<  \<-<->s  of 

!att<T    being    avoided.      After    cooling,    the    whole    is 

dib.-  ■  •.,  filtered,  and  26  CC.  of  the  filtrate  are 

dish  with  10  c.c.  of  a  22  per  cent,  solution 

of  perchloric  acid  and  evaporated  to  syrupy  consistence. 

The  residue  i-  then  treated  in  the  usual  way.      The  potas- 
aiiim  perchlorate  i-  dried  at  130"  C. — A.  S. 

Path  nts. 

/  ',/  preparing .     <".  S.  Bash, 

jun..  Anwiirnor  to  C.  8.   Bash,  ml,  and  \V.   K.  Webbe, 
I—      UJB.  Plat  1,048,464,  EX      24,  1012. 

>tk  ro<  k.  sulphuric  acid,  and   nndried    peal   are 
mixed  and  dried  by  the  application  of  beat.     O.  R. 
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ihod  of  judging  tJu  quality  <>f  t/,/ 

frat  iotneter.     \ . 
/.   /.      erind.  E  113   87,  IT.',     i~ 

Tmf  J.f  1912,  4 

I  timating    t  h<- 

■  n  j 1 1 1 r-'  ible  to  obtain   from 

r,  found  thai   tl.' 

!    '       '  th<    noun.-,  I 

pulp,   preferably  obtained   by   t) 


Iter   thoroughly   rnixi-  I    in 


a  nutal  vessel  (<•/.  this  J.,  1910,  1071),  with  334  c.c.  of 
distilled  water,  and  digestion  carried  on  for  half  an  hour 
at  75°  C,  the  liquid  being  stirred  at  intervals.  After 
cooling  and  once  more  agitating,  50  c.c.  of  the  solution  are 
examined  in  the  immersion  refiactometer.  and  the  amount, 
of  dry  substance  read  from  the  author's  tables  (Zeits. 
Zuckerind.  Rohm.,  1912,  86,  357—382),  making  the 
necessary  temperature  corrections.  The  remaining  portion 
of  the  digested  liquid,  about  300  c.c.,  is  treated  with  4  grms. 
of  finely  pulverised  dry  basic  lead  acetate,  thoroughly 
shaken,  filtered,  and  read  in  the  polarimeter,  the  percentage 
of  sugar  being  likewise  deduced  from  the  author's  tables 
(loc.  cit.)  From  the  dry  substance  and  the  sucrose  thus 
determined,  the  quotient  of  purity  is  calculated.  The 
determinations  are  always  made  in  duplicate.  A  scries 
of  tests  made  in  four  different  houses  during  the  last 
campaign  showed  that  the  quotients  obtained  as  described 
above  differ  only  by  a  few  tenths  of  a  per  cent,  from  those 
obtained  in  the  ordinary  way  with  factory  diffusion 
juices,  and  agree  even  more  closely  than  this  with  the 
values  found  with  press  juices. — J.  P.  0. 

Raw  [beet]  juice;  Defecation  experiments  with con- 
taining pulp.  Reduction  of  polarimelric  reading 
during  the  process  of  defecation.  J.  Neumann.  Z.  Ver. 
dent.' Zuckerind.,    1912,    1349—1359. 

In  order  to  ascertain  whether  the  presence  of  unseparated 
beet  pulp  in  the  diffusion  juice  passing  to  the  defecators 
might  influence  the  reduction  in  the  polarimetric  reading 
that  occurs  during  the  process  of  defecation  by  lime, 
owing  to  the  formation  of  optically  active  substances,  pre- 
liminary experiments  were  made  by  digesting  exhausted 
slices  with  milk  of  lime  at  85° — 90°  C.  for  30  minutes, 
treating  the  liquid  thus  obtained  with  basic  lead  acetate, 
and  then  polarising  in  the  ordinary  way.  The  results 
obtained  as  compared  with  those  found  in  similar  experi- 
ments without  the  addition  of  lime,  indicated  that  a 
lfevo-rotatory  substance  was  formed.  Further  experiments, 
imitating  as  closely  as  possible  the  conditions  obtaining  in 
the  factory,  were  then  made,  and  from  the  results  it  is  con- 
cluded that  the  presence  of  pulp  rich  in  pectin  substances 
causes  a  lowering  of  the  readings  during  defecation  by  lime 
in  the  factory,  which  lowering  may  vary  according  to 
the  nature  of  the  pulp,  the  time  the  pulp  is  in  contact 
with  the  lime,  and  the  amount  of  lime  used.  It  is  sug- 
gested that  by  the  action  of  the  lime  on  the  pulp,  pectoses 
are  decomposed  with  the  formation  of  w-pectin,  and 
probably  also  w-pectic  acid.  These  compounds  are  soluble 
in  water,  and  are  not  precipitated  by  basic  lead  acetate, 
and  consequently  cause  an  appreciable  decrease  of  the 
polarisation,  owing  to  their  strong  laevo-rotatory  nature. 

—J.  P.  0. 

Beet  sugar  of  the  1912 — 1913  campaign;   Raw judged 

according  to  observations  made,  in  an  Austro- Hungarian 

sugar  refinery.     T.  Kovdl.     Deutsche  Zuckerind.,  1912, 

37,  999—1001. 

THE   author   has   examined    the   raw   sugar   used    in   an 

bistro  Hungarian   sugar   refinery   according   to   different 

standards,   and    has   obtained  the  following  results  :    Ratio 

of  ash   to  organic   non-sugars:     With   first    products    this 

was    found     to    average     1*75,    being    lower    than    the 

averagee     found     during     the     past     four    vears,     viz., 

2«08,    1ST,   1-81,  and  1-92.     Alkalinity:    This  was  always 

:.ii  factory,     the     sugars     being     strongly     alkaline     to 

phenolphthalein,    which    had    not    been   tie-  ease   in   other 

Cuprir  reducing  power  :    Similar  to  that  found  in 

previoui      eai        Plus   polarisation:    In   the    months   of 

Oetober  and    Novinbcr,    1912,  this   value  was  0*13 — 0*16 

and  0*18 — 0-10  percent,  n   pectively,  wheree    during  the 

eai    d  had  averaged  o-l2.  0*16,  0*08,  and  0-07 

per  '•••lit.     Crystal  content:    This   wa-    00-12    per  cent.. 

,,  i    100*36  per  oent.   for  1011  —  1912,  and   with  the 

ption  of  1905  1906  it  was  the  lowesl  figure  hitherto 
obtained.  The  purity  of  the  adhering  molasses,  the 
coefficient  ol  saturation,  and  the  amount  of  adhering 
molasses   were   70-76,   -l-i:*.   and    lo-.~>x   respectively 

pared  with  66*32,  2-31,  and  IO-2.~>,  the  r<  pective 
dm     lor  the  pas!  four  years.     AffbnabiUty :    By 

i-  meant  the   tunc   necessary  to  wash   a  raw  sugar 
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in  the  centrifugal*.  Denoting  "  the  time  required  for 
a  thoroughly  good  quality  sugar,  one  that  is  desirable 
for  affiliation,  but  is  seldom  met  with,  as  1,"  then  for 
1912 — 1913  the  value  was  1-42,  while  for  the  past  four 
years  it  had  been  1*32,  1-16,  1-20,  and  1-12  respectively. 
Commenting  upon  these  results,  the  author  concludes 
that  from  the  point  of  view  of  the  sugar  refiner  it  is  not 
a  hot  and  dry  summer  (as  that  of  1911)  which  adversely 
affects  the  raw  sugar  produced  from  the  beets  then  grown, 
but  a  cold  and  wet  one  (as,  for  example,  that  of  the  past 
year).— J.  R  O. 


Sugars ;  Determination  of  [reducing] by  a  combination 

of  the  methods  of  Kjeldahl  and  Bertrand.  P.  Beversdorfer. 
Z.  ges.  Brauw.,  1912,  35,  556—559,  569—572,  582— 
585. 

The  results  obtained  in  determining  maltose  by  Bertrand  "s 
method  (see  this  J.,  1907,  60)  are  somewhat  low.  Kjel- 
dahl's method  (this  J.,  1895,  896)  gives  more  accurate 
results,  and  it  may  be  rendered  more  expeditious,  without 
any  loss  of  accuracy,  by  determining  the  unreduced  copper 
volumetrically  by  Bertrand's  method.  After  reduction 
has  been  effected  by  heating  for  20  minutes  in  a  water- 
bath,  the  solution  is  decanted  from  the  cuprous  oxide 
through  a  Soxhlet  filter,  and  the  subsequent  operations  are 
carried  out  as  prescribed  by  Bertrand.  Kjeldahl's  tables 
(loc.  cit.)  are  used.  Results  of  analysis  of  a  solution 
containing  0*461  per  cent,  of  maltose  were,  by  this  method 
0-456,  by  Kjeldahl's  original  method  0-456,  by  Bertrand's 
method  0-445,  and  by  Wein's  method  0-442  per  cent. 

"  H.  L. 


Sucrose  ;  Hydrolysis  of by  dilute  acids.     F.  P.  Worlev. 

Proc.  Roy.  Soc.  1912,  A  87,  555—563. 

Armstrong  and  Caldwell  (this  J.,  1904,  1165)  have  shown 

that  when  sucrose  is  hydrolysed  by  very  dilute  hydrochloric 

acid,  the  change  at  first  proceeds  at  an  approximately 

linear  rate,  and  deduced  that  the  hydrolytic  action  of  a 

small  proportion  of  an  acid  is  comparable  with  that  of  a 

small  proportion  of  an  enzyme.     These  observations  have 

been  repeated  using  a  more  delicate  polarimeter  and  a  far 

more  accurate  temperature  regulator  ;    in  addition,  the 

values  of  the  velocity  constant,  K,  are  calculated  using 
j  a x 

the  equation  K=i t-  log .    This  has  beenshownto 

t ,, L  j  Si X  .> 

give     more     reliable     values     than     the     older      form, 

1  a 

K  =-t  log ,  in  which  an  error  in  the  value  of  a  affects 

t      6  a — x 

all  the  separate  values  of  K  unequally,  those  at  the  be- 
ginning being  most  affected.  Under  these  conditions  all 
evidence  of  a  linear  rate  disappears  completely,  and  the 
marked  difference  in  behaviour  of  enzymes  and  acids  is 
accentuated. — E.  F.  A. 


Sucrose  ;     Hydrolysis    of  by    sulphuric    acid.     F.    P. 

Worley.     Proc.  Roy.  Soc,  1912,  A  87,  563—581. 

Attention'  is  drawn  to  the  complexities  met  with  in 
studying  the  rate  at  which  hydrolysis  of  sucrose  is  effected 
by  sulphuric  acid  of  different  concentrations  by  means  of 
the  polarimeter.  As  with  other  acids  the  apparent 
molecular  hydration  of  sulphuric  acid  increases  to  a 
maximum  as  dilution  proceeds,  whilst  the  molecular 
hydrolytic  activity  decreases  to  a  minimum.  Sulphonic 
acids  behave  like  sulphuric  acid  in  reaching  the  maximum 
molecular  hydration  at  an  early  stage.  Sulphuric  acid  in 
concentrated  solution  acts  mainly  as  a  monobasic  acid. 
The  ratio  of  the  final  to  the  initial  rotation  decreased  very 
considerably  as  the  dilution  of  the  acid  solution  was 
increased  :  this  is  attributed  to  alteration  of  the  rotatory 
power  of  one  or  more  of  the  sugars  present,  probably  the 
Isevulose,  which  is  shown  to  be  influenced  by  the  presence 
of  acid.  The  validity  of  the  p<  larimetric  method  of 
following  the  course  of  a  chemical  change  is  discussed. 
It  is  considered  satisfactory,  but  in  general  it  is  necessary 
to  investigate  all  disturbing  factors  and  when  an  accurate 
chemical  method  is  available  the  latter  is  far  superior  to 
the  physical  method. — E.  F.  A. 


Dextrose;     Transformation   of in   presence   of  alkali. 

A  contribution  to  the  theory  of  catalysis.     L.   Michaefie 

and  P.  Rona.     Biochem.  Zeits.,  1912,  47.  447 461. 

The  authors  have  studied  the  velocity  of  transformation 
of  dextrose  in  alkaline  solutions  in  the  sense  of  the  reaction 
of  Lobry  de  Bruyn.  This  velocity,  as  measured  by  the  fall 
in  the  optical  rotatory  power  of  the  liquid,  is  proportional 
to  the  concentration  of  hydroxyl  ions  present.  The  acid 
nature  of  dextrose  is  proved  by  the  fact  that  this 
sugar  reduces  the  concentration  of' hydroxyl  ions  in  solu- 
tions of  sodium  hydroxide.  The 'magnitude  of  this 
reduction  corresponds  to  a  dissociation-constant  of 
5  X  10  13  for  dextrose  at  19°  C.  (Cohen  found  5-9  X  10~13 
at  25°  C.  by  another  method).  The  dissociation-constants 
of  mannose,  galactose,  and  sucrose  are  of  the  same  order 
of  magnitude,  but  that  of  kevulose  is  somewhat  higher. 
The  authors  suggest  that  the  catalytic  action  of  hydroxyl 
ions  on  the  transformation  of  sugars  is  due  to  their  in- 
fluence in  raising  the  concentration  of  negative  sugar  ions 
in  accordance  with  the  law  of  mass  action.  These  sugar 
ions  then  undergo  spontaneous  transformations  into 
isomeric  sugars. — J.  H.  L. 


Dextrose;     Transformation   of into    a    methylpentose. 

E.  Fischer  and  K.  Zach.     Ber.,  1912,  45,  3761—3773. 

When  triacetylmethylglucoside  bromhydrin  is  reduced 
with  zinc  dust  and  acetic  acid,  the  bromine  atom  is  replaced 
by  hydrogen,  and  when  the  product  is  lydrolysed,  a 
methyl-pentose  is  obtained,  which  is  the  antipodal  form  of 
iso-rhamonse  and  identical  with  the  iso-rhodeose  discovered 
by  Votocek  (Ber.,  1911,  44,  819,  3287).  This  transform- 
ation shows  that  in  triacetylmethylglucoside  bromhydrin 
the  bromine  atom  is  attached  to  the  terminal  carbon  atom. 
Since  the  new  compound  possesses  the  configuration  of 
dextrose,  and  indeed  only  differs  from  the  latter  by  con- 
taining a  methyl  group  in  place  of  the  terminal  CH,OH 
group,  the  authors  designate  it  <i-iso-rhamnose,  and  the 
antipodal  form  obtained  from  rhamnose  through  rhamnonic 
acid,  Mso-rhamnose.  This  is  the  first  synthesis  of  a 
methylpentose,  and  it  establishes  the  configuration  of  the 
rhamnose  group  of  sugars,  concerning  which  there  has 
hitherto  been  some  doubt  respecting  the  asymmetric 
carbon  atom  adjacent  to  the  methyl  group.  |8-Methyl- 
(i-iso-rhamnoside,  like/3-methylglucoside,  is  hydrolysed  by 
emulsin,  yet  both  a-  and  /3-methvlxylosides.  which  differ 
from  the  former  only  in  the  absence  of  the  terminal  methyl 
group,  are  indifferent  towards  this  enzyme. — J.  H.  L. 


Sugar  (bioses  and  trioses)  by  ultra-violet  rays;    Photol 

of    various    complex  .      D.      Bertbelot     and      H. 

Gaudechon.     Comptes  rend.,  1912,  155,  1506—1509. 

Ten  per  cent,  solutions  of  maltose  and  lactose  exposed 
to    sunlight    (\>0-294/x)  for    six    months    underwent    no 
change.     When  exposed  to  ultra-violet  rays  of  relatively 
long  wave  length  (A>0-25/<)  there  was  decomposition  in 
two  stages  (see  this  J.,  1912,  1141)  and  gases  (2  vols,  of 
carbon  monoxide  to  one  vol.  of  hydrogen)  were  evolved. 
The  solutions  remained  neutral,  did  not  reduce  I'ehln 
solution   in   the   cold,   and    had   only   a    slight    effect    »n 
ammoniacal  silver  nitrate.     When  exposed  to  the  extreme 
ultra-violet    radiation    the    solutions    became    add    and 
strongly    reducing,    and    carbon    dioxide    and    methane 
appeared  in  the  gases  evolved.     The  gases  from  maltose 
contained:    CO,  29;    H,  51  ;    CO..,.   14;    and  (II,.  6  per 
cent.     Almost  the  same   proportions  were  obtained   with 
lactose,  trehalose,  and  gentiobiose.     Trioses  are  decom- 
posed by  the  radiation  of  longer  wave  length  each  into 
two   molecules   of  aldose  and   one  of   Isevulose,  the  com- 
position  of  the   gas   being   approximately   3    of    carbon 
monoxide  to  1  of  hydrogen.     This  has  been  observed  with 
raffinose,  melezitose  and  gentianose.     When  the  ■ 

shorter  wave  lengths  are  used,  the  composition  of  t! 
alters   in   the   same   respect   as   in    the  case  of   the    bio 

Tlie  authors  suggest  that,  since  ultra  violet  radiations 
perform  all  the  functions  of  enzymes  in  the  scission  of 
sugars   and   of   fats,    the   reason    for   the    behaviour  of 
enzymes  is  not  to  be  sought  in  their  chemical  structure,  but 
in  their  vibratory  rhythm.-  -W.  H-  !'• 


101' 


Cl.  XVIII.— FKRMKXTATION    INDUSTRIES. 


[Jan.  81,  1913. 


h  :    Solution-stability  of .     If.  Samec.     Kolloid- 

ohem.  Beihefte,  1912,  4.  132—174 

Tiu:  author  has  studied  the  variation  in  the  viscosity  of 

Sterol)  solutions  when  kept  either  alone  or  after  addition 

of  electrolytes.     It  was  found  that  the  ageing  or  retro- 

-ion  of  a  starch  solution  is  accompanied  by  a  very 
great  irreversible  diminution  of  viscosity  :  the  final 
>ity  of  a  1  per  cent,  starch  solution  is  of  the  order  of 
that  of  molocwlsr  dinpnrnn  (true)  solutions.  Concurrently 
with  the  change  of  viscosity,  the  solution  also  alters  in 
appearance,  becoming  first  turbid,  and  then  clearer  again 
owing  to  the  settling  of  the  separated  Books  :  the  electrical 

Conductivity  of  the  solution  increases.  The  rate  at  which 
the  viscosity  falls  is  greater  in  dilute  than  in  more  concen- 
trated solutions  and  is  increased  by  agitation  of  the 
liquid.  Addition  of  hydrochloric  acid  has  a  stabilising 
influence,  for  although  it  reduces  the  initial  viscosity  of 
the  starch  solution,  it  retards  the  subsequent  decrease  of 

Deity;  the  stabilising  action  varies  according  to  the 
•  •titration  of  the  acid  and  with  increasing  concentration 
passes  through  a  maximum,  the  position  of  which  varies 
with  the  concentration  and  condition  (age)  of  the  starch 
solution.  At  very  low  concentrations  (up  to  l-10_4iv) 
potassium  hydroxide  increases  the  viscosity.  At  some- 
what higher  concentrations  (up  to  l-lO-3^')  it  reduces 
the  viscosity,  and  then  on  increasing  the  concentration 
further,  it  causes  an  enormous  increase  of  viscosity.     In 

-••nee  of  alkali,  the  fall  of  viscosity  of  the  starch  solution 
on  keeping  is  slowest  at  those  concentrations  of  hydroxyl 
DCS  of  which  the  initial  velocity  is  lower  than 
that  of  a  pure  starch  solution.  Ammonium  sulphate  and 
ammonium  thiocvanate  both  reduce  the  initial  viscosity 
of  starch  solution  :  the  former  salt  retards  the  subsequent 
fall  of  viscosity,  but  the  latter  salt  does  not.  The  sensi- 
tiverx"  towards  the  influence  of  electrolytes  diminishes 
with  iiMiif  mi  in  the  age  of  the  starch  solution.  The 
author  considei  -  that  his  results  and  those  of  other 
workers  can  be  \x-t  explained  on  the  assumption  that  the 
"starch  safari  onststs  wholly  or  partly  of  a  carbo- 

hydrate combined  with  phosphoric  acid,  the  whole  complex 
being  united  with  a  suitable  cation  or  cations  in  the  form 
of  a  -alt  of  tfae  type,  (C, ,H10O5)n(PO4)  >-Kx,  where  K 
its  a  cation. — A.  - 


Cat'ihiiir   rtimetion    of  carbohydrates.     Ipatiew.     See  XX. 


Patxvtb, 

■t  ;    l'rore-'*  of  manufacturing  b'-et .     V.  Kolarik, 

■BO,   Mi<h.     U.S.    Pat    1.047,082,   Dec.    10,    1912. 

Thf.  raw  juice  i->  heated  to  afaoul  To  c.  and  treated  with 
milk  of  lime.  Th<-  mixture  i  treated  with  carbon  dioxide 
until  a  maximum  precipitation  is  produced,  heated  to  at 

•  .  and  tr<at.  d  with  more  milk  of  lime  until  a 

w'-il-traniilated  precipitate  is  obtained. — L.  )•;. 


■urn/ion  apparatus  \fnr  intgar 
juir.        H.  M.iller.  "(ier.  Pat,  263,1  15,  Si  pt.  I  l.  191 1. 

The  pipe,  which  i-  divided  longitudinally  into  two  halves 
to  faeurl  Ding,  hsj  V    baped  buting  -lot 

in  the  lower  part.     Inside  the  pips,  mounted  on  a  longi- 
tudinal or  Made.,  with  pro- 

•     haft,  dene  removed 

from  thi  •  d  from  the  inner  surface  of 

the  pi  J*-  by  ' 


/•  ',/  treat 


II.   (      \  •  .  '• 
and   11'  ■       era!  Reduction  I 

New  York,     t    -    Pal    1,047,831,  Dec.  IT.  1912. 

Stap.oi,  in  the  form  of  s  moist  powder,  i    introduced  into 

'he  npj>-  •  and  fall     In    t   through  a 

•'    moist   >;ax  icntly    high    temperature     to 

at  ion  and   then  through  a  zone  of   heated 

the  dry  gritty  prod  on- 

tmuoasry   withdrawn  from   the   v<     el      L.  E. 


XVIII.— FERMENTATION   INDUSTRIES. 

Mashing;     Influence     of     different     acids     during . 

E.  Moufang.     Z.  ges.  Brauw.,  1912)  35,  591—593. 

The  author  has  carried  out  a  number  of  parallel  malt  mashes. 
to  some  of  which  lactic  acid  (0-108,  0-162,  and  0-216  grm.) 
was  added,  and  to  others  phosphoric  acid  in  approximately 
equivalent  amounts  (0-049,  0-062,  and  0-082  grm.).  Pre- 
mashing  was  carried  out  in  some  cases  at  45°,  and  in  others 
at  (50°  C.  The  two  acids  showed  certain  specific  differences 
in  their  influence  on  the  mashing  process.  Lactic  acid 
exerted  a  more  favourable  influence  on  saccharification 
and  yield  of  extract,  and  also  produced  worts  of  higher 
acidity  and  protein-content,  than  phosphoric  acid. 
Whilst  the  effect  of  phosphoric  acid  was  more  marked  at 
45°  than  at  60°  C,  lactic  acid  produced  a  greater  effect 
at  the  higher  temperature.  As  regards  the  brightness  of 
the  fermented  beers  prepared  from  the  worts,  however, 
phosphoric  acid  at  45°  C.  gave  less  satisfactory  results 
than  lactic  acid  at  the  same  temperature  or  than  phosphoric 
acid  at  60°  C— J.  H.  L. 

Yeast  fermentation  without  sugar.  IX.  Fermentation  of 
keto-acids  by  wine  yeasts.  X.  Fermentation  of  a-keto- 
butyric  acid.  C.  Neuberg  and  J.  Kerb.  Biochem. 
Zeits.,  1912,  47,  405—412,  413—420.  (See  also  this 
J.,  1911,  379,  705,  1179,  1465;    1912,  893.) 

On  account  of  the  importance  of  pyruvic  acid,  as  a  pro- 
bable intermediate  product  of  alcoholic  fermentation, 
the  authors  propose  to  investigate  the  behaviour  of  differ- 
ent classes  of  micro-organisms  towards  this  acid.  Wine 
yeasts,  like  beer-  and  distillery  yeasts,  ferment  it  readily, 
with  production  of  carbon  dioxide  and  acetaldehyde.  As 
much  as  40  per  cent,  of  the  quantity  of  aldehyde  correspond- 
ing to  the  general  reaction,  R-CO-COOH=COo+R-CHO, 
was  isolated  from  the  products  of  fermentation.  Wine 
yeasts  also  ferment  oxalacetic  and  a-keto-butyric  acids, 
the  latter  with  extreme  readiness.  Whilst  some  of  the 
keto-acids  fermented  by  yeasts  are  closely  related  to 
compounds  which  occur  in  nature,  this  is  not  the  case  with 
a-keto-butyric  acid.  Yet  this  acid  is  very  readily  fer- 
mented by  beer  yeasts  in  absence  or  in  presence  of  toluene, 
and  also  by  dried  yeast,  "  hefanol,"  and  yeast  juice  pre- 
pared by  maceration  (see  Lebedeff,  this  J.,  1911,  147). 
The  gas  evolved  was  found  to  be  pure  carbon  dioxide, 
and  propionic  aldehyde  was  also  detected  in  the  products, 
but  only  to  the  extent  of  about  4  per  cent,  of  the  amount 
corresponding  to  the  general  reaction  (see  above).  It  is 
therefore  probable  that  other  substances  are  also  formed. 

-J.  H.  L. 

Yeast  and  other  fungi:    Action  of  metallic  salts  on . 

Bokorny.     Z.   Spiritusind.,   1912,  35,  673—679. 

Mono-  and  dipotassium  phosphates  are  suitable  sources 
of  potassium  and  phosphorus  for  yeast,  and  0-1  per  cent, 
of  either  salt  is  a  sufficient  addition  to  nutrient  media  ; 
the  sulphate  and  nitrate  are  not  injurious  even  at  a  con- 
centration of  4  per  cent.  The  growth  of  yeast  is  arrested 
by  sodium  carbonate  and  chloride  at  concentrations  of 
or,  and  4  per  cent,  respectively,  but  the  fermentative 
activity  is  not  injured  by  2  per  cent,  of  the  latter  salt. 
Yea.-t  is  not  injured  by  manganese  sulphate  at  1  per  cent. 
or  magnesium  sulphate  at  2  per  cent,  concentration,  and 
can  withstand  the  aotion  of  still  more  concentrated  solu- 
tions of  magnesium  chloride,  calcium  chloride  and  nitrate. 
and  aluminium  chloride.  The  growth  of  yeast  is  retarded 
or  prevented  by  the  following  salts  at  the  concentrations 
given  :— Zinc  sulphate,  I  ;  ferrous  sulphate,  0-2  ;  potassium 
p>  imanganate,  0-01  ;  potassium  cfaromate,  0-001  ;  stan- 
nou  chloride,  0*  I  per  oent. — Yeast  is  killed  by  lead  acetate 
and  gold  chloride  at  o-l  per  cent,  concentration,  and  by 
salta  of  oopper,  mercury,  and  silver  of  much  lower  ooi 

ei  nt  ration  |   ee  thil  .1..    1905,   1316).      Solutions  of  salt 

rubidium  and  <  a-  ium  stimulate  the  growth  of  yeast. — L.  K. 

"  Kofi  acid"  ;     New  organic  arid  formed  by  Atpergi/1'' 
orytae.     T.     Jfabuta.     J.     OolL     Agric,    Imp.    Univ., 
Tokyo,    1912,  5,  51—58. 

Aspergillu,    oryzae   when  grown   on  steamed    rice   forma 
Koji   acid,"   ('i2H14Og,   which  contains   four   hydroxy! 
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and  two  carboxyl  groups.  It  crystallises  in  colourless 
needles  or  prisms,  m.  pt.  152°  C.  (uncorr.),  and  gives  a 
strong  wine-red  colouration  with  ferric  chloride.  The 
copper  salt  forms  light-green  rhombic  crystals.  The 
tetra-acetyl  compound  melts  at  102°  C.  the  tetrabenzoyl 
compound  at  135°,  and  the  dibenzoyl  compound  at  137°  C. 
Different  varieties  of  Aspergillus  oryzae  produce  different 
amounts  of  "  Koji  acid"  under  the  same  conditions. 
The  acid  is  also  produced  by  some  other  Aspergillus  species, 
but  not  by  Penicilliiim  or  Mucor.  It  is  formed  when 
Aspergillus  is  grown  on  certain  cereals  but  not  on  legu- 
minous seeds  :  sweet  potato  was  the  only  root  crop  which 
produced  the  acid. — E.  F.  A. 

Citric  acid  in  wine  ;   Detection  of .     W.  Fresenius  and 

L.    Grunhut.     Z.    anal.    Chem.,    1913,    52,    31—35. 

Comparative  tests  by  the  methods  of  Deniges  (this  J., 
1898,  802),  Moslinger  (Z.  Unters.  Nahr.  Genussm.,  1899', 
2,  105),  and  Schindler  (this  J..  1902,  1415),  made  on  wines 
to  which  known  amounts  of  citric  acid  had  been  added, 
have  shown  that  a  positive  result  with  Deniges'  process 
cannot  be  taken  as  conclusive  evidence  of  added  citric 
acid,  whereas  Moslinger's  test,  as  modified  bv  Krug 
(Z.  Unters.  Nahr.  Genussm.,  1906,  11,  155  and  394),  whilst 
being  very  delicate,  gives  no  reaction  with  natural  wines. 
Schindler's  modification  is  not  reliable  in  testing  for  very 
small  quantities  of  citric  acid. — F.  Sodn. 

Methyl    alcohol    in    spirits;     Determination    oj .     .J. 

He'tper.     Z.  Unters.  Nahr.  Genussm.,  1912,  24,  731—737. 

Hot  solutions  of  potassium  permanganate  oxidise  methyl 
alcohol  to  carbon  dioxide  and  water,  and  ethyl  alcohol  to 
acetic  acid  (see  this  J.,  1911,  450).     One  grm.  of  methyl 
alcohol  requires  187-5  c.c.  of  N  /\  permanganate  solution, 
and    one    grm.    of    ethyl    alcohol    87    c.c.     These    wide 
differences  enable  the  composition  of  mixtures  of  the  two 
alcohols    to   be   calculated   accurately   from   the   volume 
of   permanganate   solution   required   to   oxidise    1    grm. 
The    following    analytical    method    is     based    on    these 
observations  : — If  the  liquid  to  be  investigated  consists 
only  of  an  aqueous  solution  of  the  two  alcohols,  it  is  first 
diluted  or  concentrated  until  its  sp.  gr.  at  15-5°  C.  is  about 
0-91 — 0-925,  corresponding  to  an  alcohol-content  of  about 
50  per  cent,  by  weight.     An  exact  determination  of  the 
sp.  gr.  will  then  enable  the  percentage  by  weight  of  the 
mixed  alcohols  in  the  solution  to  be  at  once  found  by 
reference  to  specific  gravity  tables  of  either  alcohol,  for 
the  two  tables  are  almost  identical  between  the  limits 
mentioned  above.     (Appended  to  the   paper  is   a   table 
showing  the  specific  gravities  at  15-5°  C.  of  solutions  of 
both  ethyl  and  methyl  alcohols  ranging  from  45  to  55  per 
cent,  by  weight,  and  the  mean  of  the  two  specific  gravities 
for  each  percentage  is  also  shown.)     If  the  liquid  to  be 
investigated    contains    also    essences    and    non- volatile 
matters,  it  is  twice  distilled,  once  after  addition  of  sodium 
hydroxide,    and   again   after  addition  of  a  few  drops  of 
phosphoric  acid.     The  specific  gravity  is  then    brought 
to  about  0-91 — 0-925  and  accurately  determined.     Of  this 
liquid  1-5 — 2  grms.  are  accurately  weighed  out  and  diluted 
to  200  c.c.     Ten  c.c.  of  the  diluted  solution  are  mixed 
with  60  c.c.  of  water  and  30  c.c.  of  N/2  potassium  per- 
manganate solution  containing  40  grms.  of  crystallised 
phosphoric  acid  per  litre.     The  mixture  is  heated  on  a 
water- bath  for  2  hours  in  a  200  c.c.  flask  connected  by 
a  ground  glass  joint  with  a  reflux  condenser.     The  tem- 
perature of  the  liquid  should  be  at  least  92°   G,   and 
during  the  heating  the  interior  of  the  condenser  is  washed 
down   several   times   with    a   few   c.c.    of   water.     After 
heating  for  2  hours,  the  hot  liquid  is  decolourised   by 
addition  of  30  c.c.  of  N/2  oxalic  acid  solution,  and  titrated 
back    with    N/2    permanganate    solution.     If    v  =  the 
volume  of  permanganate  solution  required,  and  p  =  the 
weight  of  mixed  alcohols  contained  in  the  200  c.c.    of 
diluted  liquid  (of  which  10  c.c.  were  taken  for  titration), 
then   x,   the   percentage   of   methyl   alcohol   by   weight 
calculated  on  the  total  mixed  alcohols,  is  lOv/p — 87.     In 
a  test  mixture,  the  author  found  by  this  method  31-5  per 
cent,  of  methyl  alcohol  instead  of  31-7  per  cent,  actually 
present.     In    standardising    the    permanganate    solution 
against  the  oxalic  acid,  25  c.c.  of  the  former  are  diluted 


with  75  c.c.  of  water  and  warmed  on  a  water-bath  for  $ — 1 
hour,  decolourised  whilst  hot  by  N/2  oxalic  acid  solution, 
and  then  titrated  back  with  permanganate.  Most  of  the 
essences,  ethereal  oils  and  higher  alcohols,  in  the  amounts 
in  which  they  are  usually  present  in  spirits,  exert  no 
considerable  influence  on  the  accuracy  of  the  method,  but 
ethyl  ether  and  furfural  introduce  serious  errors;  1  grm. 
of  furfural  reduces  208  c.c.  of  N/l  permanganate  solution. 

~  H.  L. 


Fusel  oil;    Quantitative  determination  O)         -[in  spirits]. 
A.    Politzer.      Chem.-Zeit.,    1912,   36.    143S. 

In  Rose's  method  of  determining  fusel  oil.  much  time 
and  labour  are  needed  to  reduce  the  spirit  to  exactly 
30  per  cent,  by  volume,  corresponding  to  a  sp.  gr.  of 
0-965575.  The  author  has  worked  out  a  series  of  tables, 
giving  the  exact  weight  of  water  which  must  be  added 
to  50  grms.  of  any  spirit  containing  from  75  to  99-99  parts 
of  alcohol  by  volume,  in  order  to  reduce  it  to  30  per  cent, 
strength.  The  specific  gravity  is  determined,  the  volume- 
percentage  ascertained  from  the  usual  tables,  and  the 
reduction  then  made  by  mixing  the  necessary  weighed 
quantities  from  the  author's  tables.  An  extract  from  the 
tables  is  given,  showing  100  stages  from  95-00  to  95-99 
per  cent.— J.  T.  D. 


Patents. 


Yeast ;      Manufacture    of .     C.     H.     Field.     London. 

Eng.    Pat.   27,711,   Dec.    9,    1911. 

Pressed  or  liquid  yeast  is  mixed  with  water  at  a 
temperature  of  say  45°  F.  (7°  C),  and  a  nutrient  material 
which  may  consist  of  ground  malt,  cereal  flour,  peptonised 
yeast  food  or  malt  coombs,  etc..  or  a  mixture  of  these 
substances.  The  whole  is  allowed  to  ferment,  with  or 
without  agitation  or  aeration,  until  the  fermentation  has 
diminished  to  about  half  the  original  strength.  The 
yeast  is  then  separated  from  the  liquid  and  worked  into 
a  thick  mass  with  a  hygroscopic  ar  absorbent  substance 
such  as  gypsum,  starch,  ground  husks  woody  fibre,  etc. 
The  mass  is  broken  up  to  any  convenient  size  and  dried 
at  say  40°— 100°  F.  (4°— 38°  C).  Prior  to  addition  of 
the  absorbent  substance,  the  yeast  may  be  treated,  if 
desired,  with  about  7  per  cent,  of  glucose  or  other  suitable 
carbohydrate,  and  with  about  3  per  cent,  of  a  peptonised 
yea«t  food. — L.  E. 

Yeast ;  Processes  for  maintaining  the  vitality  of  dried . 

P.  D.  H.  Ohlhaver.  Sande,  German'v.  Eng.  Pat. 
16,901,  July  19,  1912.  Under  Int.  Conv.,  Aug.  24, 
1911.  Addition  to  Eng.  Pat,  27,573  of  1911  (see 
Fr.  Pat.  436,915  of  1911;    this  J.,  1912,  451). 

Starch,  or  a  material  containing  starch,  is  used  as  the 
hygroscopic  substance  for  keeping  the  air  in  the  closed 
vessel  in  a  dry  state.  The  compartment  containing  the 
yeast  is  separated  from  that  containing  the  starch  by 
a  partition  which  is  porous  to  air. — L.  E. 

Brewers'  yeast ;  Process  for  the  removal  of  bitter  avbtta 
from-l — .     Versuchs-    und    Lehranstalt    fiir    Brauerei. 
Ger.  Pat,  248,561,  Nov.  10,  1910. 
The  yeast  is  first  treated  with  acid  (sulphuric,   hydro- 
chloric phosphoric,  or  lactic  acid),  and  after  removal  of 
the  solid  hop-resins  and  the  like  by  screening  or  c.-ntri- 
fuging,  is  treated  with  alkali,   washed,  and   then  again 
treated  with  acid  to  neutralise  the  lasl  trace-  of  alkali. 
The  treated  yeast,  after  drying,  is  suitable  for  >, 
foodstuff. — A.  S. 

Alcohol  ;   Manufacture  of  ethyl by  farm  Ming  *uli 

liquor.  P.  <■>■  Ekstrbm,  Hamas,  Sweden,  A  ignor  to 
Aktiebolaget  Ethvl,  Falun.  Sweden.  U.S.  Pat. 
1,046,160,  Dec.  3,  1912. 

Urine  is  added  to  the  sulphite  liquor  to  be  fermented. 

— L.  K. 

Brewing  process.    L.  Braun.    Ger.  Bat.  255  kpril  11, 

1911. 
Thh  process  is  intended  for  the  manufacture 

with  formation  of  lactic  acid  in  the  mash  ot  «ort.     In 
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aider  to  avoid  excessive  proteolysis  in  the  ohief  mash,  the 
acidification  is  effected  in  a  portion  of  the  mash  or  wort, 
in  a  manner  similar  to  that  adopted  in  the  manufacture 
of  spirit  or  of  pressed  yeast,  and  is  carried  to  Buoh  a  stage 
that  the  desired  degree  of  acidification  of  the  obief  mash 
tained  at  once  by  addition  of  the  acidified  mash  or 
requires  only  a  short  time. — A.  S. 

Vinegar  ;  Apparatus  for  the  production  of by  ferment- 
ation in  d  -            rotors.     A.  MarkteobeffeL     Ger.  rat- 
ion. Jan.  26,   1911. 

The  generator  is  provided  with  ventilating  shafts  in  which 
water  -prays  are  supplied  for  condensing  the  volatile 
products  evolved  from  the  generator.  The  quantity  of 
r  supplied  to  the  sprays  is  so  adjusted  that  it  is  just 
sufficient  for  the  production  of  vinegar  of  the  desired 
strength  in  the  generator. — A.  S. 

Champagne  :     Process   for    the    manufacture    of and 

apparatus    therefor.    A.     Qreppo,     Paris.     Eng.     Pat. 
Deo.  II,  1911. 
Ii.  Pat  437,164  of  1911  ;  this  J.,  1912,  154.— T.  V.  B. 
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juration    of .     S.    .Muramatsu.     J.    Coll. 

Imp.  I'niv..  Tokyo.  1912,  5.  81—94. 

Natto  i-  a  kind  "f  vegetable  cheese  made  by  fermenting 
boiled  soya  beans  wrapped  in  rice  straw  and  set  in  a  warm 
>r  for  a  few  days.  The  product  develops  bacteria 
and  becomes  white  and  mucilaginous.  It  is  consumed 
mixed  with  condiments.  The  bacteria  are  present  on  the 
surface  of  the  beans  ami  their  -pore-  are  not  killed  by 
i  t-i  iw   i-  used  to  "supply  the  good  aroma 

.  to  take  away  ammonia  "  and  to  facilitate 
the  fr<  •  if  air  to  the  loosely  packed  beans.     Three 

been  isolated  in  pure  culture  with  which  natto 
of    three    qnalitii  be    produced.     The    mean    com- 

«.f   the   dry   matter   of   natto   which   amounts   to 
protein  16,  tat  20.  fibre  6,  nitrogen- 
Mid  ash  5  percent. — E.  F.  A. 

Rostlle   [Hi'  ibdariffa],     1).    S.    Pratt.     Philippine 

J.  Boi,  1912,  7,  201—208. 

Thi  food  plant  roeelle,  Hibiscus  eabdariffa,  has  recently 

introduced  into  the  Philippine  Islands  and  is  the 

of  a  type,  in  which  the  calyx  supplies 

the   chief   edible   portion   <,f   tin-    plant.     After   flowering, 

the   calyx   thickens  and   enlarges   until  it  assumes  the 

_■    bud,  when  it  is  harvested  for  making 

jelly  of  a  brilliant  red  colour  and  pleasant  acid 

id   for   the    preparation   of  syrup  and   wine.      The 

i  ompoaition  of  the  calyx  it  very  similar  to  thai 
ff  the  cranberry,  comprising  inter  alia  1-3]  per  cent,  of 
malie  acid,  0-82  jh.t  cent,  of  invert  sugar,  and  0*24   per 
rose.    The  malic  a<  id  present  oon  i  te  entirely 
of    the    dextro-rotatory    modification,    which    form    has 
a  identified  in  plan!  composition,  and 
the  acidity  of  the  fruit  ii  entirely  due  to  it,  analysis 
proving   the  absence   of   tartaric  and   citric  acid-.     The 
ntain  about  I  i:,  per  cent,  and  the  stems 
of  de.xtro -inalii  acid,  in  consequence 
of  which  both    •  d  be  utilised  in  con- 

junction   with    •  i  pt    when   a    brilliantly 

food  prodnd  is  required. —  0.  R. 

il<ir,i,it>  in  bananas ,   Occurrence  of  — .    '.  Kleber. 
Ai  Oil  Bev.,  1912,7,  23S    236. 

Tn   pulp  from  i  bunch  of  bai  distilled  with 

whereby  a  few  drop-  of  oil  were  obtained  with 
an  .  .dour.      Tin-  oil  was  hydro 

win  rtion  of  sodium  hydroxide  m 

quently  oxidised  by  d  I  permanganate  solution,  with 

the-    formation    of    \aleri-     a' id.     Af    silver    acetate    wai 
i  from  the  alkaline  aqueOUS  liquid  obtained  jii  the 

of  amyl  acetat<    in  the  oi 

oily  distillate  was  inferred.— F.  Hi: 


Stackyose  ;   Presence  of in  the  haricot  and  in  the  seeds 

of  other  leguminous  plants.     G.  Tanret.     Comptes  rend., 
1912.  155,  152b— 1528. 

Staqhtosb,  Cg^HtgOfi,  forms  with  strontium  hydroxide 
an  insoluble  compound  which  is  comparable  with  that  of 
sucrose,  and  which  enables  stachyose  to  be  easily  separated 
and  purified.  In  this  way  the  author  has  shown  that 
haricots  [Phaseolus  vulgaris)  contain  about  21  grms.  of 
stachyose  and  39  grms.  of  sucrose  per  kilo.  They  do  not 
contain  reducing  sugars.  Stachyose  has  also  been  isolated 
with  ease  from  the  soya  bean  (Soja  hispida),  clover  (Tri- 
foliuin  incarnatum)  and  goat's  rue  (Galega  officinalis),  less 
easily  from  the  lentil  (Ervum  lens)  and  lupin  (Lupinus 
luteus),   and  not  at  all  from   the   pea   (Pisum  sativum). 

— W.  H.  P. 

Flavouring   extracts  ;    Canadian  standards  for .     Oil, 

Paint,  and  Drug.   Rep.,   Dec.   28,    1912.     [T.R.] 

The   standards   adopted   by   the   Canadian   Government 
with  reference  to  flavouring  extracts  are  as  follows  : — 

1.  A  flavouring  extract  is  intended  for  the  purpose  of 
flavouring  food,  is  a  solution  of  correct  strength,  as  herein- 
after defined,  of  sapid  and  odorous  principles  derived 
from  an  aromatic  plant  or  parts  of  a  plant,  with  or  without 
its  natural  colouring  matters,  and  conforms  in  name  to 
the  plant  used  in  its  preparation. 

2.  The  usual  solvents  employed  in  the  preparation  of 
flavouring  extracts  are  ethyl  alcohol,  water,  and  glycerin. 
In  the  event  of  any  other  solvents  than  ethyl  alcohol,  water, 
and  glycerin  being  used,  such  solvents  shall  be  harmless 
to  health,  and  their  names  shall  be  plainly  stated  on  the 
label. 

3.  Solutions  of  natural  or  synthetic  preparations  such 
as  vanillin,  coumarin,  benzaldehyde,  methyl  salicylate, 
or  other  sapid  and  odorous  compounds,  more  or  less 
resembling  substances  found  in  plants,  or  absolutely 
identical  with  these,  if  harmless  to  health,  may  be  sold  for 
flavouring  purposes,  if  properly  labelled  so  as  to  make  it 
quite  clear  that  they  are  not  extracts  as  above  defined  ; 
and  preferably  by  the  use  of  the  word  "Artificial"  or 
"Imitation."" 

4.  If  an  extract  be  fortified  or  strengthened  by  having 
such  natural  or  synthetic  preparations  as  are  referred  to 
in  the  immediately  preceding  section  added  to  it,  the  fact 
of  such  addition  shall  be  clearly  stated  on  the  label,  or 
the  word  "  Compound  "  or  "  Mixture  "  shall  be  used  to 
describe  it. 

5.  Lemon  extract  is  the  flavouring  extract  prepared 
from  the  lemon  peel,  or  from  oil  of  lemon,  and  contains, 
along  with  more  or  less  of  the  terpenes  of  lemon  oil,  not 
less  t  ban  0-2  per  cent,  of  citral  derived  from  oil  of  lemon. 

0.  Terpene  lemon  extract  is  the  flavouring  extract 
prepared  as  above  described,  and  contains  not  less  than  5 
per  cent,  of  oil  of  lemon  and  not  less  than  0-2  per  cent. 
of  citral,  derived  from  oil  of  lemon. 

7.  Vanilla  extract  is  the  flavouring  extract  prepared 
from  vanilla  bean  with  or  without  sugar  or  glycerin,  and 
contains  in  100  c.c.  the  soluble  matters  from  not  less  than 
5  grms.  of  the  vanilla  bean  (the  dried,  cured  fruit  of  Vanilla 
planifolia). 

Patents. 

Margarint   and  such  like  products;    Manufacture  of 

and  lh>  production  oj  a  synthetic  agent  suitable  as  an 
Ingredient  therefor.  A.  R.  Wilson,  Hornchurch,  Essex. 
Eng.  Pat.  24,050,  Oct.  30,  1911. 

A  flavouring  mati  i  ill  for  margarine  is  produced  by  the 
action  of  bacteria  on  a  solution  containing  suitable  quan- 
tities  of  casein  and  lactose;  the  casein  may  be  dissolved 
in   dilute  alkali   solution   and   the    proportions  of  the  two 

■ubstance  employed  is  such  that  no  excess  of  either 
remain   when  the  bacteria]  action  is  complete. — W.  P.  >S. 


Bulk 


jr;    Process  of  purifying 

Ga.     L'.S.    Pat.    1,045,926, 


I.    Worrill,    Boston. 
Dec.    3,    1912. 

p.irii.u  i-  subjected  in  a  oloied  vessel  to  the  action  of 
steam,  care  being  taken  that  the  temperature  does  not 
exceed    213"    V.    (iOO'fl*    •'.);     water,   casein,   salt,   and 
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lactic  acid  .separate  to  form  a  layer  at  the  bottom  of  the 
vessel,  whilst  the  butyric  acid  is  volatilised.  The  clear 
butter-fat  is  then  removed,  allowed  to  crystallise  at  70°  F. 
(21°C),  and  stirred  "  until  the  whole  is  perfectly  smooth." 

— W.  P.  S. 

Fruit ;   Method  of  trailing  [preserving].     E.  L.  P.  Thomas, 
Philadelphia,  Pa.     »S.  Pat.  1,047,592,  Dec.   17,  1912. 

A  mixture  is  prepared  consisting  of  resorcinol,  1  part, 
terpene  hydrate,  1  part,  copper  sulphate,  2  parts,  sodium 
salicylate,  2  parts,  sodium  benzoatc,  2  parts,  and  am- 
monium carbonate,  4  parts ;  a  portion  of  this  mixture  is 
then  mixed  with  a  small  quantity  of  petroleum,  and  water 
is  added  so  as  to  form  a  "  solution  "  in  which  the  fruits 
are  immersed.  The  fruits  are  dried  subsequently.  The 
process  is  particularly  suitable  for  citrus  fruits. — W.  P.  S. 


P.   Ott.     Ger.   Pats. 


Flour  ;    Apparatus  for  testing  — 

251,732,  Dec.  22,  1911,  and  252,802,  March  26,  1912. 

The  patents  relate  to  the  testing  of  flour  by  the  so-called 
water  test  of  Pekar.  (1)  Pats  of  the  flour  are  prepared 
in  the  usual  way  by  pressing  on  a  glass  plate,  divided  into 
sections  by  partitions,  and  the  plate  is  then  slipped  into 
a  guide-frame  fixed  at  the  requisite  angle  in  a  receptacle 
containing  water.  On  withdrawal  from  the  water,  the 
plate  with  the  pats  of  wet  flour  is  examined  by  a  suitable 
optical  magnifying  device,  e.g.,  by  means  of  a  mirror. 
(2)  This  relates  to  a  plate  and  pressing  device  so  formed  that 
several  pats  of  flour  can  be  made  side  by  side  and  then 
combined  to  form  a  single  large  pat. — A.  S. 

Food  fats,  such  as  margarine  or  the  like ;    Production  of 

■.     P.  A.  Schmitt,  Hamburg,  Germany.     Eng.  Pat. 

27,487,  Dec.  7,  1911.     Under  Int.  Conv.,  Jan.  16,  1911. 

See  Fr.  Pat.  437,665  of  1911 ;  this  J.,  1912,  554.—  T.  F.  B. 

Milk;    Sterilisation  of .     A.  Shelmerdiue,  Liverpool. 

Eng.  Pat.  14,840,  Feb.  29,  1912. 

See  Fr.  Pat.  445,170  of  1912  ;  this  J.,  1912,  1196.— T.  F.  B. 

Potatoes;    Process  of  treating  raw in  order  to  obtain   } 

botha  cattle  food  and  a  proteid.     H.  Gumpel,  Schlagenthin, 
Germany.     U.S.  Pat.  1,047,627,  Dec.  17,  1912. 

See  Eng.  Pat.  17,937  of  1909;  this  J.,  1910,  713.— T.  F.  B. 

II gdrogenaled  edible  fat  compound.     U.S.  Pat.   1,047,013. 

See  XII. 

Process  for  the  removal  of  bitter  substances  from  brewers'' 
yeast.     Ger.  Pat.  248,561.     See  XVIII. 


XIXb  -WATER    PURIFICATION  ; 
SANITATION. 

Potable   water  ;    Source  of  error  in   determining  the  pt  r- 

maiu/anate    consumption    of by    Schulze's    method. 

L.  Griinhut.     Z.  anal.  Chetn.,  1913,  52,  36—40. 

The  determination  of  oxidisable  matter  by  Schalze'a 
method  (boiling  with  standard  permanganate  in  alkaline 
solution  and  subsequent  titration)  is  liable  to  error  in  the 
presence  of  manganese  salts,  these  being  oxidised  during 
boiling,  by  atmospheric  oxygen,  to  hydrated  manganese  ' 
flioxide  which  affects  the  titration.  In  such  a  case,  the 
manganese  should  be  first  removed  by  allowing  the  water 
(120 — 150  c.e.)  to  stand  for  some  minutes,  with  occasional 
shaking,  after  adding  0*6  or  0-75  o.c.  of  33  per  cent,  sodium 
hydroxide  solution,  anil  then  filtering  through  a  per- 
forated crucible,  after  which  the  determination  is  made 
on  100*5  O.C.  of  the  clear  filtrate. — F.  Sodx. 

Formaldehyde    in   formaldehyde   solution;    DUerminaiion 

of .     A.  de  Bournonvillc.     Ann.  de  Pharm.,  Jnlv, 

1912,287.     Pharm.  J.,  1913,  7. 

The  details  of  this  method,  taken  from  the  Swiss  Pharma- 
copoeia,   are    as    follows: — 10   e.c.    of    formaldehyde    are 


diluted  with  water  to  400  c.c.,  and  to  5  c.c.  of  the  dilute 
solution  40  c.c.  of  N/10  solution  of  iodine  are  added. 
Caustic  soda  solution  ia  then  run  in  drop  by  drop  till  the 
colour  becomes  bright  yellow,  and  the  solution  is  allowed 
to  stand  for  ten  minutes.  2-5  c.c.  of  dilute  hydrochloric 
acid  are  added,  and  the  non-combined  iodine  is  titrated 
back  by  a  N/10  solution  of  sodium  thiosulphate.  It  is 
very  necessary  to  use  a  solution  of  formaldehyde  of  1 
per  cent,  strength. 

The  slate-bed  treatment  of  sewage.     Dibdiu.     See  London 
Section,  p.  55. 

Patents. 

Water  or  other  liquids  ;   Process  for  trailing by  means 

of  ultra-violet  rays  produced  in  a  quartz  lamp,  and 
apparatus  therefor.  0.  Knips,  Charlottenbuig,  Germany. 
Eng.  Pat.  5635,  March  6,  1912.  Under  Int.  Conv., 
March  6,  1911. 

A  quartz  mercury  lamp,  having  the  form  of  a  hollow 
circular  or  elliptical  cylinder  is  mounted  in  a  chamber  ; 
the  water  to  be  treated  enters  the  lower  part  of  the  latter, 
flows  upwards  p:\st  the  outer  surface  of  the  lamp,  then 
downwards  through  the  central  space,  and  is  discharged 
at  the  bottom  of  the  chamber. — W.  P.  S. 

Water  ;  Process  for  sterilising  and  re  moving  iron  from 

bg  introducing  compressed  air  in  closed  vessels.  R. 
Lantzsch.     Ger.  Pat.  254,357,  Oct,  3,  1911. 

Air  is  compressed  to  a  very  high  degree  (up  to  30  atmos.) 
and  then  passed  through  a  reducing  valve  to  briny  it  to  a 
lower  pressure  before  allowing  it  to  come  in  contact  with 
the  water.— T.  F.  B. 

Fluids  such  as  water  and  sewage  ;   Process  of  treating ■. 

J.  M.  Neil,  New  York.  UiS.  Pat,  1,045,096,  Nov.  19, 
1912. 

Water  or  sewage  is  mixed  in  a  tank  with  a  suitable  pre- 
cipitant, the  quantity  of  the  latter  employed  being  more 
than  sufficient  to  precipitate  the  foreign  organic  matters 
in  the  liquid.  While  the  mixture  is  being  stirred,  clear 
water  is  withdrawn  through  a  filter  situated  in  the  tank 
until  the  surface  of  the  filter  becomes  coated  :  the  filter 
is  then  quickly  cleaned  and  the  process  continued. — W.P.S. 

Sewage-disposal  plant.     S.  B.  Goff,  Camden,  N.J.     U.S. 
Pat.  1,046,172,  Dec.  3,  1912. 

A  settling  tank  is  provided  with  a  horizontal  partition 
at  its  upper  part ;  an  opening  at  the  centre  of  this  partition 
is  fitted  with  a  float-valve,  a  pipe  from  which  extends 
into  the  lower  portion  of  the  tank.  The  walls  of  the  tank 
above  the  partition  are  perforated,  and  a  liquid  receptacle, 
provided  with  a  straining  device,  surrounds  the  tank. 
The  bottom  of  this  receptacle  is  in  communication  with  a 
filter  through  which  the  liquid  passes  in  an  upward  direc- 
tion, and  means  arc  provided  for  aerating  and  agitating 
the  liquid  flowing  from  the  upper  part  of  the  filter  chamber. 

— W.  P.  S. 

Liquids  ;     Method   of  purifying .     E.    Gates.    Chevy 

Chase, Md.,  .Assignor  to Gennproof  Rapid  Sand  Filtration 
Co.,  New  York.  U.S.  Pat.  1,045,830,  Dec.  3,  1912. 
The  liquid  is  passed  through  a  filter-bed  while  the  partiolea 
constituting  the  bed  are  moved  in  a  direction  opposite  t" 
that  in  which  the  liquid  is  flowing  :  the  rate  of  movement 
of  the  particles  is  such  that  solid  impurities  in  the  liquid 
are  prevented  from  traversing  tin-  filtering  medium. 
The  particles  arc  discharged  .it  the  surface  of  entrj  foi  the 
Inula,  Bteriliscd.  and  continuously  returned  to  the  tilt'". 
1  —  W.  P.  S. 

Sewaqe  sliubic  fane*,  etc  ;    Process  for  rend  ring  inodorous 

and  utilising  .     P.   Gebhaxd     Oer.    Pat.    249,9 

Jan.   13,   1911. 
The  sludge  or  the  like  i-  heated  with  the  mud  (North 
Sea  mud,  sea  mud),  containing  finely  divided  alumina  and 
silica,  which  i<  found  in  practically  unlimited  quantity 
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On-  mouths  of  ii\it>.  Tin'  mud  is  dried  and  ground  and 
i-  used  in  tin-  proportion  of  1  pari  to  1  part  of  the  sewage 
sludge,  whereby  an  inodorous  product,  suitable  for  trans- 
port, i-  > aid  to  be  obtained. — A.  8. 

Water;  Apparatus  Jar  effecting  tin  sterilisation  of by 

tuition     E.    L.    Joseph,    Westminster.     U.S.    Pat. 
1,047,534,  Dec,  IT.  1912. 

i       Bng.  l'at.  27,296  of  1908  ;  thi.-  J.,  1910,  171.— T.  P.  13. 

S     ,'Ai(r    [funoicid* } ;     Suspensible und    process    for 

producing  sasae,  11.  W.  Hillyer,  Farmington,  Conn.. 
Assignor  to  Thomson  Chemical  Co.,  Baltimore,  Bid 
l/.s.  Pat,   1,048,161,   Dec,  21.  1912. 

Pr.  Pat  136,197  of  191 1  ;  this  J.,  1912,  361.— T.  P.  B. 


XX.-ORGANIC  PRODUCTS;    MEDICINAL 
SUBSTANCES  J    ESSENTIAL  OILS. 

Quit  -v.     P.  J.  Kruyase.    Chem.  and  Drug.,  1913, 

82.2. 

In  order  to  determine  the  amount  of  quinine  in  cinchona 
kirk,  use  is  made  of  the  insolubility  of  the  nitroprusside. 

ins.  of  tin-  finely  powdered  bark  are  made  into  a 
paste  with  :> ••">  c.c.  of  water  and  1  c.e.  of  10  per  cent. 
ammonia  solution.  The  moist  mass  is  mixed  with  2-5 
grins,  of  calcium  hydroxide  and  extracted  with  acetone  in 

\hlet  for  2  hours.  The  acetone  is  distilled  off  and  the 
residua  dried.  The  alkaloids  are  extracted  from  the 
residue  by  wanning  it  with  25  c.e.  of  1  to  1-5  per  cent. 
hydrochloric    arid.     The    acid    solution    is    filtered    into 

parator,  made  alkaline  with  potassium  hydroxide,  and 
shaken  out  twice  with  ether,  using  200  C.C.  each  time. 
The  alkaloid-  an-  removed  from  the  ether  by  shaking  out 
with  small  portions  of  hydrochloric  acid  (1  to  1-5  per  cent.), 
the  extracts  mixed,  and  neutralised  with  potassium 
hydroxide  solution.  The  liquid  obtained,  measuring  about 
ted  to  boiling  and  0*5  grm.  of  ammonium 

ite  added.      When  cold  the  crystals  are  collected  on 

a  filter  and   washed  with  small  portions  of  water.     The 

-  are  dissolved  on  the  filter  with  6  c.c.  of  2  per  cent. 

hydrochloric  acid,  and  the  filter  i-  washed.     N/2  ammonia 

tdded  to  the  filtrate  and  washings  in  quantity  just 

insufficient    to   cause   precipitation     A    few   drops  of  a 

I  solution  of  calcium  chloride  are  then  added, 

and    the    calcium    oxalate    filtered    off.     The    filtrate    is 

try    neutralised    with    N  2   ammonia,    using   litmus 

pa[x  r  as  indicator.    The  solution  it  warmed,  treated  with 

of  sodium  utropnuHade,  and  allowed  to  cool. 

crystals  are  collected  on  a  filter,  washed  with  small 
amount-    of    water,  and    dried    at    J00     C.     The    weight 

lined  i-  multiplied  by  1-03,  and  corrected  hy  the 
addition  of  O  o.",  grm.   to  COVCT   I'  talate  and   nitro- 

pni*.sidi  I  he  result  gives  the  weight  of  quinine  sulphate 
in  the  original  weight  of  bark  taken.     P.  Sudn. 

at ,// .     Isolation   <>j  tl><   hydralt   of  a 
fourth  H.    Leochs  and   J.    Wutke.    Ber.,    1912, 

45 

fourth  isomeric  strychninesulphonM  this  J., 

1 90S  hydrate.     If   melt*  at   27.".    C.  with 

decomposition  and  has  \n.}\>     4  Is*  '■'<   i"  -odium  hydroxide 

•  •  •         I ■'.  Sfiii'-. 

8    HirohashL     J.  Pharm.  Boc.  Japan,  No.  369. 
Cheat,  and  Drug.,  1913,  98, 19  othi    J     1913, 

it  , 

Tu  a>ti\e  principles  of  digitalis  leav<     can  be  nearly 

all   i  I    by   using   considerable  quantitie     of   cold 

wat«T.     Infusion  .it-,  but  H  I    not  advan- 

te  the  infusion.     AbaohrU  alcohol  is 

ttei      -ol-.enf     than     water,     chloroform,     Ol     dilute 

alcohoL     An  inf :  n  be  evaporated  without  loss  of 

physiological    efl  !■•     leaves    gathered 

lit  differ  in  1 1  iological 

being  a  diminution  in  the  latter  from  tm  t  r ,  j , 


downwards.  The  best  time  to  eolleet  the  leaves  is  before 
inflorescence.  The  flowers,  which  probably  contain  more 
active  principles  than  the  Leaves,  have  a  maximum  of 
activity  during  budding.  There  is  no  appreciable  differ- 
ence in  activity  between  red  and  white  flowers.  The 
activity  of  the  flowers  remains  unchanged  for  over  a  year 
if  they  are  carefully  preserved. — P.  SlIDN. 

• 

Cytisine,  the  alkaloid  of  Gytisus  laburnum  :  Tin  constitution 

of .     Purl  I.     The  synthesis  of  o-  and  fl-cytisolidine. 

A.  J.  Ewins.     Proo.  Chem.  Soc,  1912,28,329. 

By    the   action    of   hydriodic   acid   and   phosphorus    on 

cytisine,  C„Hu(iXL,  at  a  temperature  of  225°— 230"  ('.. 
Freund  (Her..  1004,  37,  lt>)  obtained  among  other  products 
a  feebly  basic,  crystalline  solid,  cytisoline,  CuHnON 
(in.  p.  198°),  and  a  strongly  basic  oil,  /i-cytisolidine,  to 
which  he  gave  the  formula  CnH15N.  Cytisoline,  on 
reduction  with  sodium  in  alcoholic  solution,  gave  a  strongly 
basic  oil  of  the  composition  CnH,-N,  which  was  termed 
a-oytisolidine  on  account  of  its  supposed  isomerism  with 
-J-cytisolidine.  The  constitutions  of  these  two  bases  have 
now  been  established  by  their  synthesis.  a-Cytisolidine 
is  identical  with  (j  :  8-dimethyl-l  :  2  :  3  :  4-tetrahydro- 
quinoline  (CnHI5N),  and  /3-cytisolidine  with  the  corre- 
sponding 0 :  8-dimethylquinoline  (CnH|,N).  The  formula 
assigned  to  /■j-eytisolidine  by  Freund  is  thus  inaccurate. 
The  relationship  of  the  bases  obtained  by  Freund  must 
therefore  be  as  follows  : — 

Cytisoline,  CuHnON. . . .  (?)-Hydroxy-G:8-diinefhyl<iuinoliiie. 
/i-Cytisolidiiu\  CnHuN  ..   6:  8-Dimethyl<|iiinoline. 
a-CytisolkliiK',  CUH15N . .    6: 8-Diinetliyl-l :  2  :  \i :  4-tetrahydro- 

quinoline. 

The  constitution  of  cytisine,  from  which  cytisoline  is 
formed  by  the  elimination  of  the  elements  of  ammonia, 
remains  undetermined. 

Liquorict  root  and  liquorice  extract;    Constituents  of . 

P.  A.  Houseman.     Amer.  J.  Pharm.,  1912,  84,  531—540. 

Ai'TER  describing  the  methods  in  use  for  the  analysis 
of  liquorice  extracts  (see  this  J.,  1911,  (547),  the  results  are 
given  of  determinations  of  the  resins,  bitter  principles, 
glycyrrhizin  and  sugars  in  roots  obtained  from  different 
countries.  The  resins  are  confined  to  the  bark  of  the  root, 
and  if  careful  extraction  with  hot  water  is  carried  out 
they  remain  behind  for  the  most  part.  About  one-third 
of  the  glycyrrhizin  is  decomposed  during  the  extraction 
process  when  hot  water  is  used. — F.  SliDN. 

Asafelida.     E.  .1.  Tarry.     Chem.  and  Drug.,  1013,  82,  34. 

RECENTLY,  the  U.S.  Customs  authorities  have  required,  in 
analyses  of  samples  of  asafi  tida  destined  for  importation 
into  that  country,  the  so-called  "lead  value''  of  the  ether- 
soluble  resin.  The  author  points  out  the  worthlessness 
of  such  a  figure  as  a  criterion  of  the  purity  of  asafetida. 
\pait  from  t  lie  fact  that  numerous  organic  substances  are 

precipitated  by  lead  acetate  and  that  it  is  thus  easy  to 

adulterate   asafelida    so   as    to   obtain   any   desired    "lead 

value,"  it  i'  pointed  out  thai  in  the  present  state  of  our 
knowledge  the  chemical  analysis  of  asafetida  is  of  little 
value.  It  i-  tated  that  five  samples  of  asafetida,  with 
lead  values  between  Ml  and  172.  were  recently  rejected 

by  the  U.S.  Custom-  authorities,  apparently  on  the  ground 
I  hat    their    lead    values    were    below    200,    although    these 

tampli  -  were  described  as  of  "  the  b— i  quality  possible  " 

by  experts   in    Loudon.  -  A.  S. 


/;  /i/iiphii  ;     Constitution    of- 


II.     Thorns    and      E. 
Baetoke.     Ber.,   1912,  45.  3706—3712. 

Tin.   constitution    assigned    to    bcrgapten    bj    Pomeranz 
(Monata.  f.  Chem.,  1893,  14,  2K)  vva    thai  of  a  cumario 

i  ii  ma  i  one  derivative.  This  isnoD  Confirmed,  and  a  formula 
i-  given  fm  the  ubstacc.  Nitrobergapten  was  reduced  by 
the  action  of  tin  and  hydrochloric  acid  with  the  production 
of  aminobergapten,  C,vH704NH„  m.  pt.  198  <'.  'I  I" 
oxidi  <d  by  means  of  chromic  arid  to  form  a  quinone, 
(•Mll,(»,,  m.   pt.  248°— 260  C.     Aminoxanthotoxtn  (thi 


Vol 
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J.,  1911,  1468)  was  prepared  by  a  similar  series  of  re- 
actions, and  melts  at  246° — 247°  C.  after  crystallising  from 
alcohol.  When  oxidised  by  means  of  chromic  acid,  a 
quinone  is  produced  identical  with  that  obtained  from 
aminobergapten.  A  quinol,  CnH403(OH).,,  can  be 
formed  by  reducing  the  quinone  with  sulphurous  acid. 
The  diacetyl  derivative  of  the  quinol  melts  at  208° — 209°  C. 

— F.  Sttdn. 

Terpenes  and  essential  oils.  l\2th  Communication  Con- 
dentation  products  of  cyclic  ketones  with  acetone.  0. 
Wallach.     Annalen,  1912,  394,  362—384, 

Cyclic  ketones  were  mixed  with  acetone,  cooled,  and  a 
solution  of  sodium  ethoxide  added.  The  mixture  was 
kept  at  0°  C.  for  an  hour,  then  allowed  to  stand  at  the 
ordinary  temperature  for  2 — 3  days.  The  whole  was 
mixed  with  water,  and  the  oil  which  formed  separated 
and  fractionated.  The  condensation  products,  which 
were  unsaturated  ketones,  were  purified  by  means  of  the 
semicarbazones.  Saturated  ketones  were  prepared  from 
them  by  reduction.  The  characters  of  the  condensation 
products  were  as  follows.  From  cvclopentanone ;  un- 
saturated ketone,  CgH^O,  b.  pt.  195°— 199°  C,  so.  gr. 
0-9565  at  20°  C,  nD  =  l-4932  ;  saturated  ketone,  C8H140, 
b.  pt.  176-5°— 177-5°  C,  sp.  gr.  0-9000  at  21°  C,  nD  = 
1-4419.  From  1,3-methvlcvclopentanone ;  unsaturated 
ketone,  C9HuO,  b.  pt.  203s— 205°  C,  sp.  gr.  0-9315  at 
21°  C,  nD=l-484fi:  saturated  ketone,  C9H]60,  b.  pt. 
186°— 187°  C,  sp.  gr.  0-8850  at  20°  C.  nD  =  1-4392.  From 
cvclohexanone  ;  unsaturated  ketone,  C9H140.  b.  pt.  203° — 
204°  C,  sp.  gr.  0-9375  at  19=  C,  nD  =  1-4736  ;  saturated 
ketone,  09HlcO,  b.  pt.  200°  C,  sp.  gr.  0-9050  at  20°  C, 
iio=  1-4514.  From  1,4-methvlcvclohexanone  ;  unsatu- 
rated ketone,  Ci0HifiO,  b.  pt.  216'°— 217°  C,  sp.  gr.  0-9160 
at  21°  C,  nD  =  l-4672;  saturated  ketone.  C10H,8O,  b.  pt. 
214°— 215°  C,  sp.  gr.  0-8930  at  21°  C,  nD=l-4499.  From 
1,3-methvlcyclohexanone  ;  unsaturated  ketone,  C,0H,(O, 
b.  pt,  214°— 216°  C,  sp.  gr.  0-9180  at  20°  C,  nD  =  1-4673  ; 
saturated  ketone,  C10H18C,  b.  pt,  213°— 214°  C,  sp.  gr. 
0-8910  at  21°  C,  nD  =  1-4496.  From  1,2-methylcyclo- 
hexanone  ;  unsaturated  ketone,  C10H1(.O,  b.  pt.  216° — 
217°  C,  sp.  gr.  0-936  at  19°  C,  nD  =  l-4778;  saturated 
ketone,  C10H18O,  b.  pt.  212°— 214°  C,  sp.  gr.  0-9050  at 
21°  C,  nD  =  l-4546.— F.  Shdn. 

Essential     oils;      Constituents     of .     Constitution      of 

selinene.  F.  W.  Semmler  and  F.  Risse.  Ber.,  1912, 
45,  3725—3731. 

The  naturally  occurring  selinene  (this  J.,  1912,  1200)  is  a 
mixture  consisting  for  the  most  part  of  pseudo-(^)-selinene 
and  a  little  ortho-(a)-selinene.  The  pseudo-compound 
can  be  nearly  all  converted  into  the  ortho-compound  by 
regenerating  the  hydrocarbon  from  the  dihydrochloridc. 
both  hydrocarboas  yielding  the  same  dihydrochloride. 
In  the  pseudo-compound  there  is  a  double  bond  in  the 
methylene  position  which  migrates  into  the  nucleus  in  the 
ortho-compound.  The  pseudo-compound  was  oxidised 
by  means  of  ozone,  and  a  diketone  was  produced,  which 
\\  is  purified  through  the  disemicarbazone,  m.  pt.  228°  ('. 
The  pure  diketone.  C',,H20O2,  boils  at  178°— 180°  O.  at 
1 1  mm.,  has  the  sp.  gr.  1-0566  at  20°  ('.,  nD  =  1-49994,  and 
aD=  +  15°.  A  small  amount  of  a  dikctomonocarboxylic 
acid,  ('14II.,..04,  is  produced  at  the  same  time,  the  methyl 
ester  of  which  boils  at  185°— 190°  C.  at  11  mm.  When 
the  ortho- compound  is  oxidised  in  the  same  way.  larger 
amounts  of  the  acid  are  produced,  but  less  of  the  diketone. 

— F.  Shdn. 

M>  uthadiene     from     carvacrol ;     Synthesis     of     a . 

Chemistry  of  the  terpe.net>.  Part  XV.  G.  G.  Henderson 
and  S.  P.  Schotz.  ('hem.  Soc.  Trans.,  1912, 101,  2563— 
2568. 

'I'm:  synthesis  of  a  methadiene  from  carvacrol  by  similar 
methods  to  those  employed  by  Henderson  and  Boyd  for 
the  synthesis  of  a  menthadiene  from  thymol  (Chem.  Soc. 
Trans..  191  1.  99,  2159)  is  described.  The  steps  employed 
writ-  briefly  :  (i),  conversion  of  carvacrol  into  hexahydro- 
carvacrol  (carvomenthol)  by  treatment  with  hydrogen  in 
presence  of  finely-divided  nickel  ;   (ii).  dehydration  of  the 


hexahydrocarvacrol,  yielding  a  menthene,  apparentlv  the 
Ai-isomende;  (iii),  conversion  of  the  menthene  into  a 
dibromomenthane  :  and  (iv),  elimination  of  hydrobromic 
acid  from  the  latter.  The  menthadiene  obtained  gave 
no  crystalline  nitrite  and  was  therefore  not  phellandrene  • 
it  was  not  identical  with  the  product  obtained  by  Kim- 
dakow  and  Schindelmeiser  (this  J..  190."),  1029*  1907 
341),  but  was  very  similar  to  the  product 'obtained  from 
thymol  and  had  the  following  constants— b  pt  172 
174°  C;  sp.  gr.  at  20°/4°  C.  0-8272;  nD=  1-4043  • 
molecular  refraction  45-36  (calculated  45-24);  it 
was  an  unsaturated  compound  and  readilv  absorbed 
oxygen,  combustion  showed  its  composition  to  he 
that  of  a  terpene— C10H1G,  but  its  constitution  has  not 
yet  been  determined.  The  authors  are  of  the  opinion 
that  intramolecular  change  took  place  during  the  synthoi- 
of  the  menthadiene,  probably  in  the  formation' of  the 
dibromide  from  the  A1-menthene. — Ft.  (;.  P. 


Terpenes;     Hydrogenxition   of- 


Combined  art  ion-?  of 
catalysts.  W.  I.  Ipatiew  and  N.  Matow.  J.  Russ. 
Phys.-C'hem.  Soc,  1912,  44.  Ib95— 1703.  (See  this  J.. 
1911,  108;  1912,  46.) 

When  heated  at  240°  C.  for  20  hours  with  nickel  oxide 
in  an  atmosphere  of  hydrogen  under  high  pressure  (initial 
pressure,  110  atmospheres),  fenchone  gives  an  excellent 
yield  of  the  corresponding  alcohol,  fenehenol.  In  presence 
of  alumina  and  nickel  oxide  and  in  an  atmosphere  of 
compressed  hydrogen,  fenehenol  is  transformed  at  215°  ('. 
into  fenchane.  which  agrees  in  its  properties  more  closely 
with  Zelinsky's  fenchane  than  with  that  of  Kijner.  Simi- 
larly, in  presence  of  nickel  oxide  at  240°  C,  camphene 
yields  isocamphane,  which  is  also  obtained  from  borneol 
in  presence  of  nickel  oxide  and  alumina  at  215—220°  C. 
The  following  catalytic  changes  are  also  effected  by  these 
oxides  in  presence  of  compressed  hydrogen  at  high  tem- 
peratures :  isobomeol  into  isocamphane,  camphor  into 
isocamphane,  borneol  into  camphene.  and  isobomeol  into 
camphene.  The  bearing  of  these  transformations  on 
the  constitution  of  various  derivatives  of  camphor  is 
discussed.— T.  H.  P. 

Catalytic  reactions  at  high  temperatures  and  pressures.     Alde- 
hydes, ketones,  alcohols  and  dike/ones  ;   Catalytic  reduction 

of    unsaturated .     W.    Ipatiew.     J.    Russ.    Phyp.- 

Chem.  Soc,  1912,  44.  1703—1709. 

The  author  has  carried  out  a  number  of  reductions  in 
presence  of  various  catalysts  and  in  an   atmosphere  of 
hydrogen  under  high  pressure.     The  use  of  a  stirrer  which 
keeps  the  catalyst  continually  mixed   with   the   liquid    is 
found  to  effect  considerable  increase  in  the  rate  of  tin- 
reaction  and  to  prevent  the  formation  of  condensation  pro- 
ducts.   With  reduced  palladium  as  catalyst  and  an  initial 
pressure  of  hydrogen  of   110   atmospheres,   0-methyl-/3- 
ethylacrolein  gives  a  good  yield  of  7-methyl-n-amyl  doohol, 
CH,.CHrCH(CH,).CH,.CH2.OH>    b.    pt.    U.V— 14<>    ('. 
(758  mm.),  sp.  gr.  0-8227  at    18    ('.     Under  similar  con- 
ditions, mesityl  oxide.  ('(CH,).,  :  CH.CO.CH,,  gives  methyl 
isobutyl  ketone,  while,  if  reduced  nickel  is  used  instead  of 
palladium,  a  mixture  of  this  ketone  with  methylisobutyl- 
carbino!  is  obtained,     Citral  yields  2  :  S-dimethyloctanol-8, 
C10H2;!O,   b.   pt.  107c— 108° *C.  (12  mm.),  sp.  gr.  0-8298  at 
18°  C.";   if  the  stirring  is  intermittent,  this  i-  accompanied 
by  2  :  6-dimethyloctane  and  certain  unsaturated  product-. 
Geraniol  gives  decanol  (sic  Bnklaar,  this  J.,  1908,  768) 
mixed  with  small  amounts  of  decane.  According  to  the 
conditions  employed,   acetylaoetone   yields   a-y-dimcthyl- 
trimethyleneglycol,     CH.,.('H(()H ).<  1L.<  H< <  >ll  M  N  ,.     or 
methyl  propyl  ketone. — T.  EL  I'. 

Carbohydrate;    Catalytic  reduction  of .     W.   rpatiew. 

J.   Russ.    Phys.-Chem.    Soc.    1912.   44.    171"     1712. 
The  author's  method  of  reduction  (see  preceding  abate* 
serves  as  a  suitable  means  of  preparing  polyhydrw  alcohols 
from  the  corresponding  sugars.     The  latter  were  employed 
jn  20 — 30  per  cent,  aqueous -alcoholic  solutions  and  the 
catalysts  used   were  reduced   palladium  and  a   miMui. 
reduced    nickel    with    nickel    oxide;     a    temperatVTC    <■! 
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130" — 135  (.'.  is  convenient.  Under  these  conditions, 
hi'vulosi'  yielded  </-mannitol.  dextrose  yielded  (/sorbitol, 
Md     lactose,     dulcitol    and     an    uuervstallisable    svrup. 

— T.  U*  P. 


l>f.hli/Ij>h,  neiidine  iriih  bromine  water;    Reaction  of . 

<>.  Anselmino  ami  11.  Grossheim.     Apoth.-Zeit.,  1012. 
27.  1020-1021. 

K  .Tiler  to  gel  a  satisfactory  reaction  between  p-laotyl- 
})lienetidine  and  bromine  water  certain  preoantiona  must 
be  obueived.  A  Bolution  of  0-1  grin,  of  t he  substance  in 
1»>  0.0.  of  hot  water  i-  prepared  and  afterwards  cooled 
ami  well  shaken.  After  filtering,  the  amount  left  in 
solution  should  not  exceed  1  :  600.  A  nearly  saturated 
aijueou>  solution  of  bromine  is  added,  preferably  from 
a  burette  to  avoid  the  action  of  the  bromine  vapour,  till 
How  colouration  is  obtained  which  persists  for  at  least 
a  minute.  The  solution  should  then  show  no  turbidity. 
The  yellow  colouration  disappears  after  a  short  time, 
giving  place  to  a  white  crystalline  precipitate,  the  liquid 
subsequently  turning  reddish-brown.  The  precipitate, 
which  con-ists  of  dibromo-y;  lact ylpheneiidiiie.  can  be 
srystalheed  from  alcohol  and  melts  at  104°  ('. — P.  Khun. 


S.i'ol ;     Incompatibility   of 


I.    Bellueci.     Atti    R. 


Aeead.  dei  I.incei.  Roma,  1012,  21,  II.,  010— 616. 

It  frequently  happens  that  when  two  solid  dry  pharma- 

tical    -u'  are    intimately    mixed,    the    mixture 

r  a  longer  or  shorter  period  becomes  past}-  or  liquid. 

The   author    has    examined,   by    the    method    of   thermal 

analysis,  mixtures   of  salol   with    i-naphthol,  antipyrine, 

urethane.  menthol,  chloral  hydrate,  thymol,  and  guaiacol, 

and  finds  that  in  all  the-  I  he  softening  is  due  not  to 

the  formation  of  a  chemical  compound  but  to  that  of  an 

entectic   mixture.     The   melting   points  and  percentages 

dol  in  the  entectic  mixtures  of  salol  with  the  substances 

mentioned  above  and  with  camphor  and  camphor  bromide 

faille,  Comptes  rend..  I  Oil'.).  148,  1458)  are  as  follow  : 

with  .-j-naphthol.  :;t     ('.,  90  per  cent.;    with  antipyrine, 

-  !  per  cut.  ;   with  urethane,  29°  C,  86  per  cent.  ; 

with  menthol.  2m   C,  16  per  cent. ;  with  camphor  bromide, 

21  r  cent.  :    with  chloral  hydrate,  17°  C,  01  per 

:    with  thymol,  13°  C,  66  per  cent.  ;   with  camphor, 

r  cent.  ;    with  guaiacol,  3°  C,  .r>3  per  cent. 

1    and    menthol    form    a   continuous   series    of   solid 

solutions. —  \   B 


Iripkocpkorie     acid;      Oontardfs- 


-.  P.  ( Jarre. 
Comptes  rend.,  1012,  155.  1520—1521.  (See  also  this 
.1..  1912,  203,  1006.) 

tikim  ha  I  that  when  one  molecule  of  glycerol 

and  3  molecuh-  of  phosphoric  acid  are  heated  together, 
th'-  product  ii  almost  exerusivery  glycero triphosphoric 
acid.  <  .  H  I!  I'O,),  The  author  shows  that  in  reality 
the  reaction  produces  glyeerodiphosphoric  acid,  glyoero 
phosphoric  acid  and  an  ethereal  salt  of  the  type  III!  ,P04, 
while  a  large  proportion  of  the  phosphoric  acid  remains 
unchanged.  Jt  i-  the  formation  of  the  ester,  and  not  of 
glyeerotriphosphork  acid,  which  accounts  for  the  low 
yields  in  making  glycerophosphate  technically. — W.  11.  I*. 

;/    fin/o/r ;      Purification,    den  ity,    expan  r,„.    ,,„,! 

ptmr pretenre of .    J.  rVadeand  l:.  W.  Merriman 

1912,  101.  2429—2438,  and  2J.'!8— 
244 

Ktiivi.  *■<.-  prepared  by  the  continuous  pro 

of  Wade  ithi-  J.,  1905,  i  I  purified  by  one  or  other 

of  the  sseihodsprgf  oribed.  Thespeoin< 

were  determined  bj  p\  knom 

with  a  mark  on  a  capillary  neck,  provided  with  a  special 
apparatus   for   filling   with    the   liquid    without     ,  •■        ,,f 
tare;    all  determinatio.  Q     ( 

.[■and  with  water  at  4    '        Four  different  prep 
dues  lyint?   between  i   0*92457,    n 

:i".»      Young  and  Tl  act  raluei  of  092434 

were  probah  ".t  deeompo  ition  on 

ting  the  ester  with  phosphorus  pentoxide  ;  the  authors 

ine<|  products  with  -iinilar  low  0>  li  tilling 


the  pure  ester  from  phosphorus  pentoxide.  The  phos- 
phorus pentoxide  must  only  be  used  to  dry  the  ester  in 
the  cold,  and  the  ester  must  be  poured  off  before  frac- 
tionating. Nine  determinations  of  the  expansion  were 
made  at  temperatures  from  0°  (sp.gr. 0-92454) to  34-83°  ('. 
(sp.gr. 0-88236) ;  and  from  the  smoothed  curve  resulting 
from  the  plotting  of  the  results,  the  following  formula  was 
deduced  for  the  density  at  any  temperature  t°  between 
0°  and  40°  ( '.  :— 

Density  =  0-92454— (0-001168/-)-0-00000195/2 
— 0-00000002*3). 
The  following  table  of  specific  volumes  is  also  given  : — 


Klsiisser  (Annalen,  218, 
306)   

Wade  and  Merriman  . . 

Zander  (quoted  by 
Elsasser)  


o°c. 


10°  c. 


1-012(13 
1-01301 

1-01858 


20°  C. 


1-02C13 
1-02663 


30°  C. 


1-CT4045 
1-04080 


1-02728    |     1-04142 


The  vapour-pressure 
boiling-point  at  variou 
the  authors'  apparatus 
drawn  by  plotting  the 
against  the  temperatu 
pressure  at  temperatur 
(1536-0  mm.)  is  given 
77-15°  C— J.  T.  D. 


was  obtained  by  determining  the 
s  constant  pressures  by  means  of 
(this  J.,  1911,  769);  curves  were 
results,  and  also  dt/dp  and  log  p 
re,  and  a  table  of  mean  vapour 
es  from  0°  C.  (24-1  mm.)  to  100°  C. 
The  boiling-point  at  760  mm.  is 


Errata. 


This  Journal,  Jan.  15,  1913,  p.  45,  col.  1,  line  39  from 
bottom,  for  "  nitro-Ws-apomethyldihydro-  "  read  "  nitro- 
btd-apomethyldehydro  "  ;  and  line  37  from  bottom,  for 
"  pitro-6ut-apomethyl-Mo-quinolone  "  rend  "  nitro-6?'s-apo- 
methyl-tao-bnicinolone." 

Determination   of  glyceryl  acetate   in   essential  oils.     Hall 
and  Harvey.     See  London  Section,  p.  61. 

Patents. 

Bromonaphthol  compounds  ;    Process  for  the  preparation 

of  tasteless  therapeutically  vlilisahle .     W.  E.  Lake, 

London.    From  Pearson  und  Co.  G.  m.  b.  H.,  Hamburg, 
Germany.     Eng.  Pat.  5436,  March  4,  1912. 

The  esters  of  mono-,  di-,  or  tribromo-^-naphthol  with 
organic  acids  possessing  antiseptic  or  other  therapeutic 
properties,  are  claimed  as  intestinal  disinfectants.  They 
are  prepared  by  osterifying  in  the  usual  manner  the 
products  obtained  by  the  action  of  bromine  on  /3-naphthol 
dissolved  in  sodium  hydroxide  solution.  For  example, 
the  esters  with  benzoic,  cinnamic,  salicylic,  camphoric, 
phenobulphonic,  naphtholsulphonic,  or  crcsolsulphonic 
acids  may  be  used.  Monobromo-/3-naphthol  benzoate 
melts  at  94°— 95  ('..  the  dibromo  compound  at  ]74°('.. 
and  the  tribromo  compound  at  I9lc— 192°  C— T.  F.  B. 


Iron,   phosphorus,   and 
pounds  of .     o. 

<  hem.     Industry    in 


albumin;  Manufacture  of  cum- 
Imray,  London.  From  Soc.  of 
Basle,    Switzerland.      Eng.     Pat. 


13,866,  June  13,  1912. 

Easily  resorbed  iron  salts  of  the  assimilable  phosphorus 

compound  contained  in  plants  (inositol-phosphoric  acid), 
are  obtained  by  the  action  of  iron  salts  on  the  phosphorus 

compound,  either  in  the  form  of  the  free  acid  or  its  alkali 

or  alkaline-earth    alts,  in  presence  of  albumin,  in  such 

manner  that  the  albumin  is  precipitated  at  the  same 
time.      The     iron     salts     thus     formed       possess     colloidal 

properties,  even  when  dry;  they  are  insoluble  in  water 
and  in  indifferent  organic  solvents,  and  are  slowly  decom- 
posed bj  lodiuiD  carbonate  solutions;  15  per  oent. 
hydrochloric  acid  dissolves  the  iron  from  them.  Example  : 
160  parts  of  egg-albumin  and  15  parts  of  sodium  inositol- 
phosphate  an    di    olved  in  2600  parts  of  water  and  70 

pari     of  30  per  Oent.  can- tic  soda  solution  ;    the  mix turi'  is 

added  rapidlj  to  a  oration  of  70  parts  of  oo  per  cent, 
hi  lie  chloride  and  600  parts  of  common  salt  in  2000  part.s 
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of  water  heated  to  80°— 90°  C.  When  filtered,  washed, 
and  dried,  the  precipitate  contains  about  5  per  cent, 
of  phosphorus  and  7*8  per  cent,  of  iron. — T.  F.  B. 

Aromatic  stibinic  acid,?  and  /heir  alkali  sails  ;    Manufacture 

of .     Chem,    Fabr.   von   Hevden   A.-C.   Radebeul, 

Saxony,     Eng.    Pat.    10.350,    July    12.    1912.     Under 
Int.  Conv.,  Aug.  2,  1911. 

Phenylsttbintc  acid  and  it-  derivatives  are  readily 
obtained  by  treating  aromatic  diazo  compounds  with 
antimonious  acid  or  its  salts  and  splitting  off  the  diazo 
group  by  the  usual  method.  Example  ;  A  solution  of 
diazobenzene  sulphate  obtained  from  93  parts  of  aniline. 
71  parts  of  sodium  nitrite,  1000  parts  of  water,  and  147 
parts  of  siilphuric  acid,  is  added  at  about  0°  C.  to  a 
solution  of  sodium  antimonite  obtained  from  140  parts 
of  antimonious  acid.  After  some  hours  the  excess  of 
alkali  is  neutralised  by  adding  dilute  sulphuric  acid, 
the  mixture  is  filtered,  and  phenylstibimc  acid  is  pre- 
cipitated from  the  filtrate  by  adding  hydrochloric  acid. 
It  may  be  purified  by  converting  it  into  phenylstibine 
oxychloride  and  re-forming  it  by  means  of  sodium 
carbonate  solution.  The  acid  thus  produced  is  not  decom- 
posed even  at  250°  G,  and  forms  sparingly  soluble  salts 
with  alkalis.  The  preparation  and  properties  of  p-hydroxy- 
and  p-acetaminophenylstibinio  acid  are  also  described. 

— T.  F.  B. 

Pharmaceutical  compounds  [fait;/  acids  containing  arsenic 

or  phosphorus] ;    Manufacture  of .     F.  Heinemann. 

Berlin.     Eng.    Pat,    18,732,    Aug.     15,    1912.     Under 
Int.  Conv.,  Nov.  29,  1911. 

When  fatty  acids  of  the  acetylene  series  are  heated 
with  trihalogen  derivatives  of  arsenic  or  phosphorus, 
products  are  obtained  which,  in  the  case  of  the  higher 
acids,  resemble  fats,  and  are  absorbed  in  the  digestive 
organs.  Example. :  Two  parts  of  stearolic  acid  and 
3  parts  of  arsenious  chloride  are  heated  in  a  closed  vessel 
for  six  hours  at  140°  C.  ;  the  unchanged  chloride  is 
removed  from  the  product  by  distillation  or  by  shaking 
the  ethereal  solution  with  water.  When  converted 
into  its  potassium  salt,  the  new  compound  is  obtained  in  a 
semi-fluid  form,  containing  10 — 11  per  cent,  of  arsenic 
and  6 — 7  per  cent,  of  chlorine.  The  preparation  of 
similar  products  from  stearolic  acid  and  phosphorus 
trichloride,  and  from  behenolic  acid  and  arsenic  trichloride 
and  tribromide  and  phosphorus  tribromide,  is  also 
described  in  detail. — T.  F.  B. 


Organic   arseno-compounds  ;     Process  for  preparing . 

H.  Bart.     Got.  Pat.  25t,092,  Dec.  8,  1910. 

A  salt  of  arsenious  acid  or  of  an  arylarsenious  acid  in 
solution  or  suspension  is  treated  with  a  diazo  compound 
in  presence  of  a  catalytic  agent,  such  as  copper  powder, 
a  copper  compound,  silver,  etc.  ;  the  resulting  compounds 
differ  from  those  prepared  according  to  Eng.  Pat.  5(58 
of  1911  (this  J..  1911.  1087)  in  that  they  are  readily 
reduced  by  hydrosulphites  in  the  cold  to  arsenobenzene 
derivatives. — T.  F.  B. 


Organic  arseno-compounds  ;    Process  for  preparing  . 

H.  Bart.  Ger.  Pat.  254,315.  Nov.  3,  1910.  Addition 
to  Ger.  Pat.  250,264,  Jan.  8,  1910  (see  Eng.  Pat.  5G8 
of  1911  ;   this  J.,  1911,  1087). 

Tim  wtYLAKSlNio  acids  or  their  anhydrides  are  obtained 
by  the  action  of  aromatic  diazo  compounds  on  diarvl- 
arsenious  acids. — T.  F.  B. 


Separating    [odourous]   substances  ;     Method   of- 


.     F. 

Ecauberf.    X,  w   York.     US.    Pat.    1,040.568,   Dec.    10. 
1912. 

A  method  of  transferring  an  odour  from  a  material  holding 
it  to  another  material  consists  in  mixing  the  odourous 
material  with  ci  substance  having  a  greater  attraction 
for  the  odour,  a  different  specific  gravity,  and  a  Lower 
melting  point,  exposing  the  mixture  in  liquid  form  and 
substantially  constant  mass  to  the  action  of  centrifugal 
force,  and  cooling  the  mixture  while  separation  is  taking 


place  to  a  temperature  intermediate  between  the  melting 
points  of  the  materials  until  the  material  to  be  treated 
solidifies,  leaving  the  odour-attraoting  material  in  liquid 
form.— H.  II. 

Medicinal  and  pharmaceutical  preparation.  B.  L.  Maltbie. 
East  Orange,  N.J.     U.S.  Pat.  1,047,961,  Dec.  24,  1912. 

Preparations  are  claimed  consisting  of  or  containing  the 
calcium  salts  of  phenol-monomethyl  ethers,  especially 
calcium  "creosate"  or  a  mixture  thereof  with  calcium 
guaiacate.  Such  preparations  may  he  obtained  by  the 
action  of  basic  calcium  compounds  on  beech-wood  creosote. 

— T.  F.  B. 

Tobacco  and  tobacco  ribs  (leaf  stalks,  etc.);  Process 
for  improving — — -.  W.  Koenig.  Ger,  Pat.  252,121. 
July  2.  1911. 

The  tobacco  is  treated  witli  proteolytic  enzymes,  such  a,s 
pepsin,   trypsin,   or   papain,  whereby  its  protcin-contenl 

is  diminished  and  its  burning  properties  improved. 
Tobacco  of  high  protein-content  is  thus  rendered  suitable 
for  the  manufacture  of  cigars,  etc. — A.  S. 

Condensation  products  resembling  acetals,  from  polyhydric 
alcohols  with  aldehydes  or  ketone*  ;  Process  for  preparing 
.     W.  <  Scrhardt.     ( ier.  Pat.  253.083.  March  23, 1910. 

A  mixture  of  a  polyhydric  alcohol  (glycerol,  glycols,  etc.) 
with  an  aldehyde  or  a  ketone  is  heated  in  such  a  manner 
that  the  water,  formed  during  the  reaction,  is  distilled  off. 
so  that  the  formation  of  the  acetal  may  be  complete. 
To  obtain  a  solid  product,  the  residual  mass  is  treated 
with  gaseous  hydrochloric  acid. — T.  F.  B. 

Ethylene  from  acetylene  and  hydrogen  :  Process  for  preparing 

in  presence  of  a  caiahjhi.     W.    Karo.     Ger,    Pat. 

253.160.  May  21.  1911. 

As  catalyst  for  this  process  is  used  a  mixture  of  at  least 
one  metal  of  the  platinum  or  palladium  group  (platinum, 
osmium,  iridium,  palladium,  rhodium,  ruthenium)  with 
one  of  the  following  metals  : — iron,  nickel,  cobalt,  copper, 
silver,  magnesium,  zinc,  cadmium,  aluminium.  The 
catalyst  is  used  in  such  a  form  that  adequate  free  surface 
of  each  metal  is  exposed.  The  common  metals  act  as 
protective  agents  for  the  rarer  metals,  since  they  combine 
more  readily  with  the  impurities  in  the  gases. — T.  F.  B. 

Acetaldehyde,    and    its    condensation    and    polymerisation 

products  from   acetylene. ;     Process  for   preparing . 

N.  Grunstein.  Ger.  Pats.  253.707  and  253.708.  March 
10,  1910.  and  Jan.  28.  1911.  Additions  to  Ger.  Pat. 
250,356,  Feb.  16.  1910  (this  J.,  1912.  1053). 

(1)  Acetylene  is  passed  into  a  solution  of  a  mercury 
salt  in  a  highly  concentrated  organic  or  mineral  a-cid. 
other  than  sulphuric  or  hydrochloric  a -id.  at  temperatures 
below  50°  C.  The  aldehyde  is  extracted  from  the 
resulting  solution  by  means  of  naphtha,  etc.  (2)  A 
solution  of  the  mercury  salt  in  any  organic  or  mineral 
acid,  other  than  sulphuric  acid,  is  treated  with  acetylene 
in  presence  of  a  solvent  for  aldehyde  which  is  not  miseible 
with  or  acted  upon  by  the  mercury  salt  solution. — T.  F.  B, 


Ether  ,    Process  for  preparing 


Chem.   Werke   viu'in. 


Dr.  H.  Byk.     (ier.  Pat.  253.755.  Dee.  23.  1910. 

The   crude    spirit    vapours   obtained    by    distillation    ol 

Fermented  worts,  are  treated  with  sulphuric  acid  by  a 
continuous  process,  without  separation  of  the  impurities 
of  low  boiling -point  :  these  consist  mainly  of  acet  aldehyde 
and  crotonafdehyde,  which  arc  converted  into  ether  bj 
treatment  with  Bulpnuric  acid.    -T.  F.  B. 

Fenchyl  ester  [salicylate];    Process  for  preparing  a . 

('hem     Fabr     Dr.    von    Kereszty,    Dr.    Wolf   and   Co. 

Ger.  Pat.  253,756,  Nov.  30,  1911. 
Fkn< -ii vi.  alcohol  is  converted  into  fenchyl  salicylate  by 
treatment  with  salicylic  acid  or  a  salicylic  ester  according 
to  the  usual  method.'    The  product  is  solid  and  crystalline, 
and  possesses  antirheumatic  properties. — T.  F.  B. 
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Jhm,tfii/l<ic,tul<H'  mm)  dhyhotiiLnt  from  ttwkidea  :  Process 

for    preparing .     ('.     W.     Schlcehter.     Ger.     Pat. 

3   .     i  m.  15,  1911. 

Whkn  alkaline-earth  carbides  arc  heated  with  methyl 
alcohol  in  closed  Teasels  to  temp,  ratines  between  60  and 
('..  mixtures  of  dimet  hylacet  \  lene  and  et  hylacet  ylene 
produced,  the  proportions  depending  on  the  torn- 
lieratnrc  ns<-d.  Carbides  of  average  quality  yield  from 
00  to  tat  per  eent.  of  hydrooarbona,  The  reaction  may  be 
carried  out  in  very  hard  {dan  tubes  or  in  iron  or  iron- 
lined  autoclaves.  The  product  may  l>e  converted  into 
the  eoneflfKHadmg  ketone  (met  hylet  hylketone)  by  treat- 
ment with  mercuric  chloride  solution. — T.  F.  B. 

Infectious  d<  -  for  preparing  protective  and 

jentafor .    Cham.  Fabr.  auf  Aotien,  vorm. 

K.  Schering.    Ger.  Pat.  254,102,  Feb.  19.  mil. 

YaRIuIS  kinds  of  virUB,  or  bacteria,  which  have  no)  been 
extracted  nor  freed  from  fat.  are  heated  to  boiling,  prefer- 
ably with  agitation,  with  eolations  of  soaps  or  polyhydric 
aleohola,  and  the  resulting  emulsions  are  injected  into 
animals,  from  the  blood  of  which  the  serum  is  finally 
extracted  in  the  usual  manner. — T.  F.  B. 


'■.fnii  ;  Proceas  for  preparing .     Knoll  and 

Ger.    Pat.   254,5%,    Dec.   2,   191  I. 

^tkontm  m  oholate,  which  is  of  value  in  therapeutics, 
in. iv  be  prepared  by  the  usual  methods  of  salt  formation, 
notably  l>\  the  interaction  of  cholic  acid  with  strontium 
hydroxide  in  solution. — T.  F.  B. 

lodin.    tohdions  and  method*  of  manufacturing  tin   name. 
.1.  Werner,  New  York.     Bog.  Pat.  1197,  .Ian.  16,  1912. 

-  [J.S  Pat.  1 ,012,913  of  1012;  this  J.,  1912, 204.— T.F.B. 

j)i[)  liamino-arsenobenzem  ,   Derivatives  of — - — mid 

process   of.  miring    tame,     F.   Stolz    and   F.    Flachcr, 

_nors  to  Farbwerke  vorm.     Meister,   Lucius,  unci 

Bruning,     Hdchst     on    Maine,    (iermanv.     U.S.     Pat. 

1,048,002,  I).,  .  24,   Htl2. 

-  Fr.  Pat.  441,992  of  1912;  this  J.    1912,  844.— T.  F.  B. 

Hemoglobin  preparations  ,    Making  dear  and  durable . 

P,     Levy,    Berfin-Wilmeradorf,    Germany.     L'.S.    Pat. 
1,048,185,   Dec  24.  1012. 

I,  27.113  of  Hmi;  ;  this  J.,  1908,  522.-  T.  F.  B. 
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PROCESSES. 

J'hrji*/r'i/,hir    nili.,    prints;     Sulphidt    toning    of- 


Patent. 

Photographic  chemicals.    A.  A.  Kellv,  Sidoup.     Ens;.  Pat. 
27,589,  Dec.  8,  1911. 

Photographic  chemicals  are  packed  in  a  semi-solid  or 
semi-liquid  form  in  collapsible  containers,  the  deliverj 

orifices  of  which  are  of  such  a  size  that  a  unit  length  of 
extruded  chemical  represents  a  standard  quantity  of  the 
product.  A  graduated  stirring  rod  is  provided  to  receive 
and  measure  the  extruded  material. — T.  F.  B. 


XXII.— EXPLOSIVES  ;    MATCHES. 


Explosives;   The  energy  of- 


by 

i,j  colloidal  sulphur.     A.   and   L.   Lumierc   and 

Bull.  Soc.  Franc.  Phot.,  1912,8,378—880. 

To  ivoid  the  in  i  < — it y-  for  using  hot  toniiu  baths  for 
sulphide  toning  of  bronude  and  similar  prints,  .,„.,,  as  are 
-larv  in  the  ordinary  hypo  alum  process,  it  \-  proposed 
to  utilise  the  method  of  forming  colloidal  ralphur  by 
adding  an  acid  •"  a  solution  of  -odium  thiosulphate 
containing  a  colloid,  such  a-  albumin,  glue,  dextrin,  or 
msm  arabic.  A  mutable  solution  consists  of  125  grins,  of 
» hi'-  and    251  of    a    60    pet   'int.    dextrin 

.'ion  in  1000  '   ■<•  i ■  ■  r.  to  whioE  i-  added  50  c.c. 

«.f  bydroahlork  acid  at  the  time  of  u^-.    Nil  tino- 

bromide  or  ^latino  chloride   prn  .  •  i ;.    ihghtlv 

altered  in  colour  when  immersed  in  this  solution,  but  if 

thev  are  allowed  to  remain  in   if   for  L'o      25   minutes  and 

then  washed  for  a  eonsidi  rable  time  (e.jf.,  90  minul 

with  water,  brown  tone*,  similar  to  those  produced  by  the 
hot  hvpo-alum  bat),  '  uii"l.      It  i-  possible  in  tln- 

prnceas  to  replace  the  acid  by  alum  or  a  biaulphate,  but 

till-    prolong!    the    pr  how-  ver.    advSl 

Id  "alum  to  the  toning  bath  for  hardening  purposes. 

i.  r.  b. 


■.  W.  0.  Snelling.  Proe. 
Eng.  Soc.  of  Western  Pennsylvania,  1912,  28.  653— 
673. 

The  author  describes  the  methods  used  in  measuring  the 
total  energy  of  explosion,  and  the  component  parts, 
"  percussive  "  and  "  propellent  "  energy.  He  considers  the 
most  useful  figures  for  the  relative  proportions  of  the  two 
latter  are  given  by  a  Trauzl  Mock  suspended  on  its  side 
in  a  stirrup,  so  that  it  forms  the  bob  of  a  pendulum  of  long 
radius.  The  "  percussive  "  force  is  used  in  enlarging  the 
cavity  of  the  block,  and  the  "propellent"  force  causes  the 
block  to  swing.  The  question  of  the  most  suitable  ex- 
plosives for  different  kinds  of  mining  work  is  discussed, 
and  tables  are  given  of  the  common  explosives  in  their 
order  of  decreasing  percussive  force,  and  of  rocks  in  their 
order  of  toughness.  The  best  explosive  for  a  particular 
piece  of  work  is  that  which  combines  in  the  best  proportions 
the  two  properties  of  "  breaking  "  by  percussion,  and 
'"shaking"  by  heaving.  The  author  considers  that  the 
most  serious  of  the  common  losses  of  energy  in  explosives 
work  is  due  to  the  use  of  explosives  not  suited  to  the  work 
which  they  are  called  upon  to  perform.  Other  common 
losses  arc:  (I)  the  employment  of  detonators  too  weak 
to  explode  the  charge  properly  ;  and  (2)  insufficient  use 
of  tamping.  The  author  shows  the  fallacy  of  the  popular 
idea  that  high,  explosives  '"strike  "  downwards.— T.  St. 

Phosphorus  sesquisulphide  ;    Detection  and  determination 

of   free     while    phosphorus    in  .       T.     Nehloesimr. 

Comptes  rend.,  1912,  155,  1401— 14<>4. 

It  is  not  possible  to  estimate  small  quantities  of  white 
phosphorus  in  phosphorus  sesquisulphide  by  extracting 
with  the  usual  good  solvents  for  phosphorus  since  these 
always  dissolve  large  quantities  of  the  sesquisulphide.  My 
using  a  solvent  {e.g.,  petroleum  ether)  which  docs  not 
dissolve  cither  so  freely,  a  great  difference  in  behaviour  is 
found  between  the  pure  sesquisulphide  and  specimens 
containing  as  little  as  0-5  per  cent,  of  free  phosphorus. 
On  shaking  the  specimen  with  the  solvent,  and  decanting 
off  an  aliquot  portion  for  analysis,  the  total  amount  dis- 
solved, and  the  ratio  of  phosphorus  to  sulphur  are  much 
gp  ater  when  the  specimen  contains  free  phosphorus. 
When  white  phosphorus  is  added  to  the  sesquisulphide, 
some  of  it  appears  to  form  a  lower  sulphide,  as  the  above 
method  of  examination  shows  a  lower  proportion  of  free 
phosphorus  than  was  added,  assuming  that  the  difference 

between  the  petroleum  ether  extracts  of  pure  and  impure 
specimens  represents  the  whole  of  the  free  phosphorus. 
When  tic  percentage  of  free  phosphorus  is  low,  the  ratio 
of  solvent   to  sesquisulphide  is  made  relatively  greater. 

— W.  II.  1'. 

Patents. 

Explo  a  ■    mini  tioilii  . ;     Process   of  and  apparatus    for 

.in,..!  iiujiln  density  of .     W.  Fairweather,  London. 

From       Deutsohe      Sprengstoff-Aot.-Ges.,      Hamburg, 
<;  irmany.     Km'.   I '.it.  24,960,  Nov.  9,  191 1. 

Thr  apparatti  eon  ists  of  a  mould,  in  the  top  of  which  ■> 
nozzle  (its  closely,  and  resting  on  the  i"i>  of  the  nozzle  i« 

teketed  cylinder  containing  a  plunger.  The  plungei 
hermetically  seals  the  apparatus.  The  melted  nitro-body 
i-t  ponced  in  until  il  partially  tills  the  jacketed  cylinder. 
The  plunger  i^  then   brought   down  to  the  surface  ol  I  lie 
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liquid  and  pressure  applied  by  means  of  weights  or  by 
means  of  a  screw,  the  nitro-body  in  the  cylinder  being 
maintained  in  the  molten  condition  by  passing  steam 
through  the  jacket.  Solidification  of  the  nitro  body  in 
the  mould  may  be  hastened  by  surrounding  the  latter  with 
cold  water.  By  this  means  the  nitro-body  solidifies  free 
from  hollow  spaces  and  with  a  density  of  1-GO  to  1-62. 

— T.  St. 


Explosives  ;    Manufacture  of 


A.   T.   Cocking,   and 


Kynoch,  Ltd.,  Birmingham.     Eng.  Pat.  28,177,  Dec.  14, 
1911. 

The  drying  and  digesting  of  plastic  explosive  materials 
such  as  blasting  gelatin  is  effected  by  thawing  the  material 
through  small  tubes  around  which  a  heating  medium  at 
any  desired  temperature  is  caused  to  circulate.  The 
apparatus  consists  of  two  juxtaposed  chambers  communi- 
cating through  the  tubes,  the  chambers  and  tubes  being 
jacketed.  The  material  having  been  placed  in  one  of  the 
chambers,  it  is  drawn  through  the  tubes  by  evacuating  the 
other,  the  feeding  material  being  kept  in  a  compact  mass 
to  prevent  the  formation  of  air  channels.  By  then 
evacuating  tho  first  chamber  the  material  may  be  caused 
to  return,  the  operation  being  repeated  as  often  as  desired. 

— T.  St. 


Explosives  ;     Manufacture  of  - 
Kynoch,  Ltd.,  Birmingham. 
1911. 


— .     A.   T.   Cocking,   and 
Eng.  Pat.  28,178,  Dec.  14, 
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Melting-point  ;     Simple   method   of  determining  the  , 

for  substances  of  high  melting-point.     E.  Havas.    Chein.- 
Zeit.,  1912,  36,  1438. 

This  is  a  modification  of  the  method  of  melting  the 
substance  on  the  surface  of  mercury,  substituting  for  the 
volatile  mercury  a  nonvolatile  fusible  metal,  such  as 
soft  solder  (2  pts.  tin,  1  pt.  lead,  m.  p.  170J  C).  A  small 
porcelain  or  nickel  crucible  is  filled  with  the  melted  alloy, 
the  thermometer  inserted,  a  fragment  of  the  substance 
floated  on  the  surface,  and  the  temperature  gradually 
raised  till  the  substance  melts.  Temperatures  up  to  450°  C. 
can  be  thus  determined  with  a  nitrogen -filled  thermometer, 
and  the  apparatus  is  quickly  cooled  and  ready  for  another 
determination.  The  remains  of  the  substance,  and  any 
dross  formed  a<  high  temperatures,  are  easily  removed 
by  a  spatula.— J.  T.'J). 

Caliper;     Determination    <>/ -by    meant    of    sodium 

hypopliosphite.     It.    Windisch.     Z.   anal,   Chem.,    1913. 
52,  1—13. 

Working  with  solutions  of  pure  copper  Bulphate,  or  with 
mixtures  of  such  and  ferrous  sulphate,  it  is  found  tint 
<  opper  is  completely  precipitated  by  reduction  with  sodium 
hypophosphite,  and.  contrary  to  the  assertion  of  Hanu- 
tind  Souku |>  (this  .1.,  101 1.  574),  no  appreciable  proportion 


In  making  blasting  gelatin,  wet  nitro-cotton  (still  con- 
taining say,  20  to  30  per  cent,  of  water)  is  directly  mixed 
with  the  desired  amount  of  nitroglycerin,  preferably  at  a 
temperature  of  40°  to  60°  C.  The  jelly  -like  product 
requires  but  little  further  treatment,  if  any,  to  secure  the 
desired  homogeneity.  The  residual  water  is  quickly 
removed  in  the  (hying  apparatus  described  in  Eng.  Pat. 
28,177  of  1911  (see  preceding  abstract). — T.  St. 

Priming  mixture.  H.  C.  Pritham,  Assignor  to  The  Union 
.Metallic  Cartridge  Co.,  Bridgeport,  Conn.  U.S.  Pat. 
1,048,207,  Dec.  24,  1912. 

The  mixture  comprises  a  compound  containing  oxygen  in 
a  condition  easy  for  liberation,  a  substance  containing  an 
element  that  will  combine  readily  with  oxygen,  and  a  self- 
hardening  mineral  cement  in  a  set  condition.  Particu- 
larised, the  constituents  may  be  potassium  chlorate,  mer- 
curic fulminate,  antimony  sulphide  and  a  self-hardening 
mineral  cement. — T.  St. 


of  the  copper  enters  the  filtrate.  The  author's  procedure 
is  as  follows  (compare  Dallimore  :  tin-  J..  1909,  !)<i2)  :— 
50  e.c.  of  solution,  containing  .">  grins.  <>f  coppei  sulphate 
crystals  and  3  e.c.  of  dilute  sulphuric  acid  ( I  :  r,\.  are  heated 
for  10  minutes  with  20  e.c.  of  hypophosphite  solution 
(200  grms.  per  litre).  The  precipitate  i~  immediately 
washed  with  hot  water  until  free  from  acid,  and  then 
with  alcohol,  after  which  it  is  rapidly  dried  and  ignited 
till  of  constant  weight.  These  operations  may  lie  com- 
pleted in  less  than  half-an-hour,  and  the  results  are  shown 
to  be  almost  as  accurate  as  those  obtained  by  electrolysis. 

—P.  Sod'n. 

Formaldehyde  and  bismuth  or  copper  compounds  respectively, 

in  presence  of  strong  alkali ;    Interaction  between . 

P.  Hartwagner.  Z.  anal.  Chem,  1913,  52,  17—20. 
Copper  sulphate  interacts  with  formaldehyde,  in  the 
presence  of  sodium  hydroxide,  in  a  similar  manner  to 
silver  nitrate  (Vanino;  this  J..  1903.  I261)j  each  molecule 
of  the  salt  requires  1  mol.  of  formaldehyde  and  3  mok  of 
sodium  hydroxide  for  quantitative  reduction  to  metallic 
copper.  With  bismuth  chloride,  however,  complete 
precipitation  is  only  secured  by  using  a  large  excess  of 
alkali  and  of  a  sufficiently  concentrated  solution  of  the 
reagent.  Acetaldehydo  reduces  gold  Baits  even  in  acid 
solution,  and  in  alkaline  solution  may  be  employed  for 
the  quantitative  precipitation  of  gold  and  silver  :  copper 
and  bismuth  salts  are  not  reduced  by  this  reagent.  Chloral 
hydrate  reacts  only  in  alkaline  solution,  the  reduction  of 
gold,  silver,  and  copper  salts  being  complete  ;  bismuth 
salts  are  partially  reduced.  Chloral  hydrate  is  preferred 
as  a  more  powerful  reducing  agent  than  acetaldehyde,  and 
by  its  use  any  possible  formation  of  aldehyde-resin  is 
avoided. — P.  Sodn. 

Palladium  ;  Determination  of [with  dimctliyhjlyorimi  \, 

and  its  separation  from  copper  and  iron.     M.    W'under 
and  V.  Thiiringer.     Z.  anal.  Chem.,  1913,  52,  101—104. 

The  determination  of  palladium  by  means  of  dimethyl- 
glyoxiine(this  J.,  1912,0(53)  is  not  hindered  by  the  presence 
of  iron  or  copper,  but  a  sufficient  excess  of  the  reagent 
must  be  employed  for  the  reduction  of  any  ferric  salt 
present.  Copper  may  be  determined  in  the  filtrate  a,s 
cuprous  thiocyanate,  and  iron  is  subsequently  separated 
with  ammonium  sulphide,  the  precipitate  being  dissolved 
in  hydrochloric  acid,  the  solution  oxidised,  and  ammonia 
added  in  the  usual  way. — F.  Sonx. 

Vapour  ])reviurc  of  naphthalene  and  determination  of 
naphthalene  in  purified  coal  gas.  Schlumbcrger.  See 
11a. 


Detection  of  nitric  acid  in  presence  of  nitrous  acid.     Iwanow. 

See  VII. 

Evolution  of  oxides  of  nitrogen  by  heating  pyrolvsiU  in  a 
current  of  air.  [Determination  of  very  small  quantities 
of  nitrogen  compounds.']   Askenasy  and  15cm  i.    s"  Wl. 

Interaction  between  formaldehydt  mid  nitrons  mid.  [Deter' 
mination  of  nitrites.]     Vanino  and  Schinner.     Set   VII. 

New  method  for  the  d<  i<  rm  i  nation  of  hypochloriU  s.   Williams. 

VII. 

Valuation  of  barium  sulphide.    Sachet.     St   VTL 

Decomposition  of  silicates.     Hempcl.    See  VII. 

Action  of  baryta  water  [and  /<»"■  water]  <"<  certain  /""/• 
'„/   glass.     Bunge.     Set   VIII. 

Determination  «l  iron  and  titanium  in  ceramic  material*. 
Rieke  and  BetceL     Sea  VIII. 

Reduction  "I  munganest   dioxidt   '>;/  nitrons  acid,  and  ihr 

•  •r plication    oj     this    '""lam    h,    ih,    determination  »J 

phosphorvt    in    iron    and    steel    without    feparutimg  Mi 
silicon.     Miiller.     6V<    V 


Ill 
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Analysis  of  ferrosUicon.     Wundcr  and  .banneret.     See  X. 

mimalion  of  potassium  in  potash  salts  as  perchtorate. 
Strigel  and  Dodt     S  •    XVI. 

plifiid  method  of  judging  Hu  quality  of  the  beet  by  meam 
of  the  immersion  rtfractomeler.     Stanek.     See  X\  II. 

i munition  of  [reducing]  sugars  l>;/  a  combination  <>J  the 
mothodi  <>f  Kjeldahl  and  Bertrand,  Beyersdorfer. 
-      XVII 

Detection  of  citric  add  in  wine,     Presenius  and  Grunhut. 

S      Mill. 

miit'iiwi.     of    methyl    ah-ohol     in     spirits.     Helper. 
-      Will. 

rmination    of  fused   "il   \i»    spirits'].     Pollitzer.     -s'<< 
XVIII. 

f  error  in  determining  thi  permanganatt  consumption 
<</  i>ot>ibl-  water  '•■/  Schvbe't  method.  Grunhut.  See 
XIX* 

tation   of  formaldehyde   in  formaldehyde  solution. 
De  Bouroonville.     Set    KIXb. 

.//,(  assay.     Kruysse.     See  XX. 

Detection   and  determination   of  fret    whiti    phosphorus   in 
phosphorus  tesquisulphide.     Schfoening.     See  XXII. 

Determination   of  moisture,     Coste  and    ffuntly.      Detar- 

minalion  of  moisture  >n  organic  substances.     Campbell. 

DekrminmHon   of  moisture   in  foods  and  other  organic 

U\\ .     Kit  London  Section,  pp.  02  et 

mimUion  of  glyceryl  acelali  in  essential  oils.     Rail  and 
London  Section,  p.  01. 

Pat  k. nts. 

Ipparutus  for  thi  continuous  and  aimul- 
taneout  determination  t,j  thi  composition  and  velocity 
of  -.  W.  Heckmann.  Ger.  Pat.  262,538,  March  28, 
1912. 

Thi  gaa  mixture  i-  led  into  a  throttle-chamber  connected 
in  the  known  manner  with  ■  manometer,  and  ap  absorbing 
liquid  i-  -prayed  into  the  chamber,  bo  thai  the  manometer 
nol  only  the  pressure  corresponding  to  the  velocitj 
at  the  •_'.!-  mixture,  hut  also  the  diminution  of  pressure 
<  Bused  By  the  absorption  of  one  of  the  constituents.     A.  S. 

Pyrometer.    3.  K.  Wilson,  ft  n  York.     U.S.  Pat.  1,046,925, 
Dee.   10,  1912. 

Tn  temperature  of  a  rotaarj  fnrnaoe  is  indicated  bj  a 
thermo-electric  pyrometer  connected  with  a  numbei  "l 
insulated  .-lip  rin_-  carried  on  bracks!  projecting  from 
and  moving  with  the  furnace,  which  engage  with  a  station- 
ary 1  ■nected  with  kilometer.     II.  II. 

Extraction    t,j   i,.  \Uy   heaviei     olvents ; 

.1/,/K/f'//./- forth* .      K.  Berlin.      Ger.  Pat  261,4  >9 

.line   _M.  1911. 

Thi   rapom   of  tlie  solvent   pa  gee*  from  thi   di  filiation 

el  through  in  ascending  ml*-,  which  divide-  into  two 
l .rati'  he-,  one  of  w )u<  )i  project  into  the  Dppei  pari  of  the 
extraction  reasel,  •rhilinl  tlie  « »t li « - 1-  pa  i  through  the 
wall  of  the  extraction  vi  an  intermediati    point  and 

then  extends  nearly  to  tin  bottom.     The  extraction  vi     cl 

ur mounted  by  a  condenser  j  the  vapour  leaning  from 
the  nppei  braneb  tube  i-  i  ondi  ri-'  d.  the  conden  i  d  solvent 
fall-  in  drop-  through  tlie  liquid  to  he  extracted,  and 
eo|]<  1 1  -  .it  the  bottom  of  tin  whence  it  eventually 

■  hi  noii- 1  v  -iphon  ....  r  into!  hedi-t  illation  vessel  through 
the  low>  r  braneb  tube,  in  >■  c*   "f  the  hydrostatic 

.'<  -I  f\  the  liquid  I*  icted      A.  S. 


Qas  analysing  apparatus.  Ingeniorsfirma  Frits  EgnalL 
Stockholm.     Eng.  Pat.  29,211,  Dee.  28.  1911.     Under 

Int.  Con  v..  Dee.  29,  MHO. 
Ski:  Vv.  Pat.  438,390  of  191 1  ;  this  J.,  1912,  665.— T.  F.  15. 

Oil-testing  apparatus.  P.  Wendt,  Assignor  to  Oelwerke 
Stern-Sonneborn  A.-G.,  Hamburg,  Germany.  U.S.  Pat. 
1.047,409,   Dee.    17,  1912. 

See  Got.  Pat.  232,233  of  1910  ;  this  J.,  191 1,  652.— T.  F.  13- 

Apparatus  for   th    sampling   of  ores.     Eng.    Pat.    2410. 

See  X. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 


Colloidal  solutions  tuid  precipitates  ;   Theory  of  the  prepar- 
ation tmd  stability  of .     11.     P.  P.  von  Weimarn. 

Kolloidchem.  Beihefte,  1912,  4,  101—131. 

A  discussion  of  the  general  principles  governing  the 
formation  and  .stability  of  colloidal  solutions,  classified 
under  the  following  headings  : — Preparation  of  disperse 
precipitates  :  alterations  of  disperse  precipitates  with 
time  ;  formation  of  colloidal  solutions  and  the  cause  of 
their  stability ;  Hocculation.  Among  the  experiments 
described  are  the  formation  of  jellies  of  inorganic  substances 
(see  this  J.,  1910,  754,  1399).— A.  S. 

Mulberry  buns  ;    Presence  of  adenine  and  aspartic  arid 

in .     Z.   Mimuroto.     J.   Coll.   Agric,   Imp.   Univ., 

Tokyo,  1912,  5,  03—05. 

Young  mulberry  leaves  contain  a  considerable  proportion 
of  their  nitrogen  as  non-protein  nitrogen.  Adenine  and 
aspartic  acid  were  identified  in  the  aqueous  extract  :  the 
latter  is  probably  present  as  asparagine. — E.  F.  A. 

Oalactost  and  alcohol ;  Synthetic  reaction  betun  en undt  r 

the  influence  of  Jcephir.  E.  Bourquelot  and  H.  Herissey. 
Comptes  rend.,  1912.  1552— 1554. 
The  formation  of  ethyl  /^galactoside  from  galactose  and 
alcohol,  which  has  been  previously  shown  to  be  brought 
about  by  the  emulsin  of  almonds,  may  be  due  not  so 
much  to  the  emulsin  itself  as  to  the  lactase  which  is 
always  found  in  the  ferment  from  almonds.  This  view 
is  rendered  more  likely  by  the  fact  that  kephtr.  which 
contains  lactase  in  quantity  and  no  emulsin,  will  bring 
about  the  same  union- — W.  11.  P. 


Books  Received. 

Minks  ind  Quarries.  General  Report,  with  Statistics 

FOB    1911.    BY  THE  CHIEF    INSPECTOR  OF   Mines.      PART 

II.     Labour.     Cd.  6632.]     Wyman  and  Sons,  Fetter 
Lane,  London.  E.C.     Price  Is.  3d. 

Tims  publication  contains  a  general  report  and  statistics, 
relating  to  persons  employed  and  accidents  at  mines  and 
quarries  in  the  United  Kingdom,  and  to  the  enforcomenl 
of  the  Mines  and  Quarries  Acts. 

\\  i  .i  i  LDRRS0B1  I  n     oil:     I  'u  i.\i  LSI  jien     INDUSTRIE,     L913. 

Verlagder  Union  Deutsche    Verlagsgesellsohafl    Stutt 
garl .  | '.i  1 1  i  M    Leipzigi 

Cloth-bound  volume,  94; )  o.j  in.  consisting  of  1053  page 
The  work  is  divided  inl  o  i  luce  parts,  I  he  first  pari  conl  ain< 
in'.'  an  alphabetical  list  of  ohemioal  products,  each  followed 
by  the  nun.  <>l  producers  thereof;  the  second  part  gives 
a  list  of  raw  materials  of  the  chemical  and  pharmaceutical 
industrii  frith  addresae  "I  the  principal  suppliers,  and 
tlie  third  part  a  list  of  machinery  and  apparatus  for  use  in 
ohemioal  industry,  with  th<  addresses  of  the  principal 
turns  supplying  the  lame.  Indexes  of  the  products  and 
apparal  a  dealt  h  it  h  are  given  in  German,  English,  Frenchi 
and  Spanish, 
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MANUFACTURE    OF    CALCIUM    CARBIDE. 

BY   R.    A.    WITHERSPOON. 

The  commercial  manufacture  of  calcium  carbide, 
credited  to  Willson  in  America,  and  to  Heroult  in  Europe- 
started  in  the  early  eighties,  and  by  progressive  develop- 
ment, has  risen  to  become  a  consumer  of  electrical  energy 
greater  than  any  other  electric  furnace  process.  As  is  the 
case  with  all  new  industries,  the  beginnings  were  crude 
and  inefficient.  At  present,  although  the  proposition 
presents  problems  of  some  magnitude,  the  average  of 
excellence  is  high,  and  the  operation  of  numerous  works 
is  successful,  from  a  commercial  standpoint.  The  steadily 
increased  demand  for  carbide  resulted  in  increased  size 
of  furnaces,  together  with  the  electrical  transformers 
necessary  to  their  successful  operation.  The  manufacturers 
of  electrical  apparatus  have,  therefore,  been  forced  to 
design  and  build  generators  and  transformers  specially 
adapted  to  the  need  of  electrical  smelting. 

The  raw  materials  used  in  the  manufacture  of  calcium 
carbide  are  lime  and  some  form  of  carbon,  such  as  anthra- 
cite coal  or  coke.  Both  these  materials  shoidd  be  as  pure  as 
possible,  special  attention  being  paid  to  their  freedom 
from  phosphorus.  Sulphur,  magnesia,  silica,  iron,  and 
alumina  should  be  present  in  small  quantities  only. 

Phosphorus  occurs  as  calcium  phosphate,  which  is 
reduced  at  the  temperature  of  the  electric  arc,  and  in  the 
presence  of  carbon,  to  calcium  phosphide,  which  when 
brought  into  contact  with  water,  gives  off  phosphorctted 
hydrogen.  This  gas  mixes  with  the  acetylene,  and  when 
burners  are  lighted,  causes  a  haze  of  phosphorus  pentoxide. 
which  is  very  objectionable.  So  carefully,  however,  are 
the  raw  materials  selected,  that  to-day,  all  commercial 
carbides  are  practically  free  from  phosphorus,  the  average 
content  of  phosphine  in  acetylene  being  less  0-002  per  cent . 
by  volume. 

Sulphur,  unless  present  with  considerable  anion nts  of 
alumina,  has  little  influence  in  the  carbide.  Calcium 
sulphide  formed  in  the  furnace  by  the  reduction  of  calcium 
sulphate, does  not  decompose  in  the  water.  In  the  presence 
of  alumina,  aluminium  sulphide  may  be  formed  ;  this  yields 
hydrogen  sulphide  when  brought  into  contact  with  water. 
Practically  speaking,  very  little  trouble  is  experienced  with 
sulphur,  inasmuch  as  the  lime  and  coal  used  rarely  contain 
a  prohibitive  quantity. 

Magnesia  has  the  ]>eculiar  property  of  interfering  witli 
the  formation  of  calcium  carbide  in  the  furnace.  If  more 
than  1  per  cent,  of  magnesia  be  present  in  the  lime  and 
coal,  the  electrical  energy  required  becomes  noticeably 
so  much  greater,  that  such  raw  material  is  considered  unlit 
for  use.  To  counteract  its  effect  a  flux  of  fluorspar  has  been 
recommended  by  some  authorities.  In  the  experience  of 
the  writer,  this  is  not  very  successful.  It  is  well  known 
that  magnesia  mixed  with  carbon  and  treated  in  the 
electric  furnace,  will  not  form  a  carbide,  and  is  highly 
infusible,  even  at  the  highest  temperatures  obtainable. 
Metallic  magnesium  heated  in  a  current  of  acetylene  , 
however,  readily  forms  magnesium  carbide. 

Bariumi  and  strontium  form  carbides  with  ease  when  t  heir 
oxides  or  carbonates  are  reduced  under  similar  conditions 
with  carbon  at  electric  furnace  temixnatures. 


Silica,  iron  oxides,  and  alumina  form  silicates,  aluminates, 
and  ferro-stlicon,  which  reduce  the  purity  of  the  carbide, 
and  its  output  from  the  furnaces. 

The  presence  of  water,  either  in  the  free  state  in  the  coal 
or  combined  as  hydroxide  in  the  lime,  is  the  greatest 
difficulty  the  carbide  maker  has  to  contend  with,  as  it 
reduces  the  furnace  output  more  than  any  other  factor. 
For  this  reason,  the  coal  is  thoroughly  dried,  usually  in 
a  rotary  coal-  or  gas-fired  dryer.  The  lime  should  be 
burned  in  kilns  at  the  carbide  works,  and  fed  direct  to  the 
electric  furnace  to  secure  the  best  results. 

The  preparation  of  the  charge  for  the  furnaces.  The  lime 
is  roughly  crushed  to  pieces  of  one  inch  size,  the  coal, 
thoroughly  dried,  to  about  pea  size.  Thej'  are  then  roughly 
mixed  in  about  the  theoretical  proportions  called  for  by  the 
equation,  CaO-f 3C  =  CaC2+CO.  or  approximately  100 
parts  by  weight  of  the  lime  contents  of  the  lime  to  05  parts 
of  the  carbon  contents  of  the  coal  or  coke. 

In  the  early  history  of  the  industry,  it  was  believed 
necessary  that  both  the  lime  and  the  coal  should  be  ground 
very  tine,  and  thoroughly  mixed,  in  order  to  secure  uniform 
results  in  the  quality  of  the  carbide.  This  fine  grinding, 
however,  caused  the  furnace  to  blow  out  large  quantities  of 
dust,  which  upset  the  proportions  of  the  mixture,  frequently 
producing  very  irregular  results.  With  experience  in 
operation,  and  particularly  with  furnaces  of  incieased 
size,  the  fine  grinding  was  abandoned,  until  at  the  present 
time,  lime  as  large  as  eggs  is  used  in  some  furnaces  ;  the 
coal,  however,  is  kept  about  }  in.  mesh.  In  this  way  the 
dust  losses  from  the  furnaces  are  decreased  to  a  minimum, 
the  actual  output  and  quality  of  the  carbide  being  at  the 
same  time  improved.  In  other  electric  furnace  processes 
the  same  change  has  been  effected,  and  the  prevailing  prac- 
tice is  to  use  coarsely  ground  raw  material,  which  offers 
little  resistance  to  the  free  escape  of  the  furnace  gases. 

Electric  furnaces  for  the  manufacture  of  carbide  can  be 
divided  into  two  types,  the  ingot  furnace,  in  which  the 
carbide  is  allowed  "to  solidify,  and  the  tapping  furnace, 
in  which  the  product  is  run  in  the  molten  state  in  the  same 
manner  as  iron.  At  first,  carbide  was  made  entirely  in 
the  ingot  furnaces,  on  account  of  the  difficulty  of  attaining 
a  temperature  sufficient  to  melt  it  thoroughly. 

The  simplest  form  of  ingot  furnace  Is  the  Borchers,  or 
pot  furnace,  in  which  some  form  of  iron  crucible  is  lined 
on  the  bottom  with  a  layer  of  carbon,  this  being  connected 
to  one  side  of  the  electrical  circuit.  The  other  terminal  of 
the  circuit  is  connected  to  a  carbon  rod  held  in  a  suitable 
holder,  which  is  suspended  vertically  in  the  centre  of  the 
crucible,  and  adjustable  up  and  down  within  it.  To 
accomplish  this,  some  form  of  hoist  is  used,  as  these  carbon 
rods  and  holders  are  heavy,  weighing  sometimes  nearly 
a  ton.  To  start  such  a  furnace,  the  moving  electrode  is 
lowered  to  contact  with  the  carbon  bottom  forming  an  an  ; 
the  mixture  of  lime  and  coal,  previously  prepared  and 
usually  stored  in  a  bin  above  the  furnace,  is  fed  in  around 
the  arc  and  entirely  covering  it.  An  ammeter  in  the 
circuit  indicates  the  current  used,  and  the  hoist  i-  raised 
or  lowered,  often  by  automatic  relays,  to  keep  the  current 
al  a  constant  figure.  The  early  Willson  furnaces  need  in 
America  used  a  current  of  2000  amperes  and  ...  volte. 
The  arc  so  started  and  burned  in  the  charge  -incite  .. 
pool  of  carbide,  which  gradually  deepens,  necessitating 
frequent  lifting  of  the  electrode,  until  the  crucible  »  filled. 
The  crucible  is  then  wheeled  out,  and  an  emptj  om 
substituted.  Wh.n  sufficiently  oool,  these  oruoibl 
dumped  on  a  gratia-,  the  unconverted  mixture  poing 
through  the  grates  to  a  recovery  storage  bin,  sad  the  mgol 
itself  taken  to  a  clearing  room.  Here  the  oru*  •■>  -  'I- 
wb.3  removed  by  the  use  of  axes  o.  pneumatic  tooto. 
This  process  was  unsatisfactory  from  the  standpoint 
of  uniform  quality  of  produol  ami  cost  of  produ.Uon.      A 

large  quantity  of  lime  and  ooal  surrounding  the  tagot 

W*B  unconverted,  and  therefor.,  had   to   1-   i.hmdl.d.      A 
considerable    quantity    of    OOtJ    was    burned    out    m    the 
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operation   of   damping   the    puts,    necessitating   further 

addition  of  coal  before  the  mixture  could  be  used  again. 
In  praotioe  4  tons  of  raw  man-rials  were  handled  to  make 
one  ton  of  carbide.     The  ingot   itself  varied    from  almost 

pore  oarbide  in  the  centre,  where  the  heat  of  the  arc  was 

iter,  to  an  outside  layer  of  melted  lime  and  eoal  which 
had  not  become  sufficiently  hot  to  be  converted  into 
carbide*  The  removal  of  this  outside  layer  was  often 
difficult  and  frequently  the  crust  w  as  found  in  the  carbide, 

causing  much  dissatisfaction. 

At  thi-  he  American  makers  began  to  use  8  very 

ingenious  furnace  to  offset  these  difficulties.  This  is 
known  as  the  Horry  rotary  furnace,  and  while  still  adhering 
he  ingot  principle,  it  has  been  so  perfected,  both  in 
Operation  and  efficiency,  that  it  competes  successfully 
with  any  other  proo 

The  body  of  the  furnace  is  formed  like  a  spool  with  wide 
Br  1*|  Bed  to  the  drum,  thus  forming  with  it  three 

sides  of  a  square  if  viewed  in  cross  section.  The  fourth 
-id'-  i>  formed  by  removable  plates,  which  are  clamped 
across  the  ends  of  the  sides  or  flange  plates  by  use  of 
bolt>  or  clamps.  Two  electrodes,  suspended  from  above, 
ham:  vertically  in  this  square  space.  There  is  no  electrical 
connection  made  to  the  furnace  itself,  the  current  passim: 
from  one  electrode  to  the  bath  of  carbide,  and  through 
the  carbide  to  the  second  electrode.  The  furnaces  are 
therefore  known  as  t  wo-clectrode  single-phase,  and  use  a 
current  of  about  4000  amperes  at  75  to  80  volts.  In 
operating  this  furnace,  a  small  quantity  of  broken  coke 
or  carbon  is  placed  under  the  electrodes,  the  arc  sprung, 
and  the  charge  of  lime  and  eoal  fed  in  until  the  arcs  are 
well  covered  up.  The  electrodes  themselves  are  fixed, 
the  regulation  being  accomplished  by  slowly  revolving 
the  drum  away  from  the  arc  as  the  carbide  accumulates  in 
a  pool  Ix-neath  the  electrodes.  This  regulation  is  auto- 
matic, being  controlled  by  a  relay  which  engages  a  pawl 
to  increase  or  decrease  the  current  by  revolving  the  furnace 
to  the  right  or  left.  The  revolution  of  the  furnaces  is  very 
slow,  til*-  movement  at  the  circumference  being  about  6 
inches  per  hour. 

The  iru_'ot  so  formed  passes  slowly  downwards  from  the 

•rode-  under  the  axle  of  the  furnaces  ami  upwards 
at  the  back.  In  the  rear  the  end  plates  are  unbolted 
and  the  carbide  ingot  exposed.  Holes  are  drilled  across 
the  ingot  by  compressed  air  drills  with  water  cooled  points, 
th>  ohng  the  carbide  and  slaking  it  in  front  of  the 

drill.      Into  the  holes  .so  formed,   wedges  are  driven  and 

etion  of  the  ingot  broken  off  and  carried  away  by  a 
crane  to  the  cooling  room. 

operation  of  these  furnaces  is  continuous  during 
life  of  the  electrodes,  which,  being  kept  well  buried 
in  the  charge,  are  consumed  very  slowly.  The  actual 
fusion  of  the  carbide  extends  very  close  to  the  cast-iron 
sid<-h  of  the  furnaces,  thus  minimising  the  quantity 
of  unconverted  charge  and  crust. 

Two  other  electrode  furnaces  havinc  a  crucible  instead 

of    the    revolving    wheel    are    aLso    in    use.       These    <li|Tcr    in 

principle   from   the   rotary   furnaces   only   in   not    being 

continuous,  the-  crucibles  being  changed  when  full,  and 
new  on<-  rabsttt  rj    10  and   12  hours. 

Thr  lapping  furnace. — In  Europe  the-  early  pot 
furnaces  of  the  ingot  type  were  slowly  changed  to  tapping 
furnaces,  in  whisb  the  carbide  «;,     heated  to  sufficient 

tem p*-rat me  to  run  out  in  tie-  molten     'ate  into  cast-iron 

mould-.     T  .f  furnace  n  much  the-  same 

pot  furnace..  W|th  a  tingle  ek*  tro«  |  ded 

in  the  centre  of  the-  pot,  which  latter  was  lined  at   the 

bottom    with    carbon    and    provided    with    .1    suitable    0011 

tkm  to  trie  other  tide  of  the  circuit.  Oneofthi  peat*  I 
difficulti  tual   maintenance 

of   th'-    carbide   at    a    temperature    at    which    it    could    run 

readily  from  the  furnace.     To  meet  thi    ..  Bui  of  ],„e 
added  whirl,  increased  the  fluidity,  but  somewhat  reduced 

the   qualify  of   the   carbide. 

With  the  development-  of  largei  transformers  larger 
fumaees  wen-  built.     Also  <kill  in  tie   .,,.  ,,f  tapping  the 

funwes  played   no  -mall   part   in    the,,    ultimate    . ,,,  . 

At   the   presesri    time-,   carbide   ,     tapped    eaafh    at   the 


highest  temperature,  and  the  grade  of  the  material  su 
made  is  fully  equal  to  the  best  ingot  product. 

Later  developments  in  tapping  furnaces  tend  towards 
two  or  three  electrodes  suspended  vertically  in  the 
furnace,  using  two-  or  three-phase  current  to  distribute 
more  equally  the  load  to  suit  the  necessities  of  the 
generating  plants.  Such  furnaces  can  be  built  to  large 
sizes  of  2000  to  3000  h.p.  and  even  more,  with  great 
economy  gained  from  the  labour  and  power  standpoint. 

The  manufacture  of  suitable  furnace  electrodes  has 
been  the  deciding  factor  in  many  cases.  Often  manu* 
facturers  of  carbide  were  unable  to  use  furnaces  because 
no  satisfactory  electrodes  could  be  had.  In  1892  the 
only  satisfactory  electrode  made  in  the  United  States  was 
4  inches  square,  and  would  carry  about  500  amperes. 
To-day,  electrodes  18  inches  to  22  inches  are  in  the  market, 
which  are  satisfactory  and  reliable.  Even  larger  electrodes 
are  advertised  capable  of  carrying  very  heavy  currents. 
Electrodes  made  by  assembling  a  number  of  8-inch 
diameter  units  in  parallel  in  a  single  head  or  holder, 
have  been  in  successful  use  at  Shawinigan  Falls  for  a 
number  of  years.  Currents  up  to  40,000  amperes  are 
occasionally  used,  with  25,000  to  30,000  amperes  the 
average  load. 

With  reference  to  the  use  of  graphitised  electrodes, 
there  is  a  great  difference  of  opinion,  the  ingot  makers 
using  graphite,  whereas  those  using  the  tapping  process 
prefer  the  amorphous  carbon  electrodes.  The  writer, 
in  using  both,  found  that  the  graphite  consumed  too 
rapidly  in  the  tapping  furnace,  making  the  cost  pro- 
hibitive, so  the  amorphous  carbon  electrodes  were  adopted 
on  account  of  their  cheaper  price.  This  is  easilj'  under- 
stood when  it  is  considered  that  the  ingot  makers  use  an 
excess  of  carbon  in  the  furnace  charge,  while  the  tapping 
furnace  requires  a  slight  excess  of  lime. 

Whether  the  carbide  itself  is  made  by  the  ingot  or 
tapping  process,  its  subsequent  treatment  is  much  the 
same.  The  ingot,  carbide  possesses  the  disadvantage  of 
having  to  be  freed  from  scale  or  crust. 

The  problem  of  crushing  and  sizing  is  one  of  successive 
reduction  through  crushers  and  rolls,  making  the  least 
possible  dust.  Ingot  carbide  has  a  natural  tendency  to 
break  into  cubes  on  account  of  its  crystalline  structure 
caused  by  the  slow  cooling  of  the  ingots.  Tapped  carbide, 
on  the  contrary,  is  cast  at  approximately  2500°  0.  into 
a  heavy  east-iron  chill,  and  is  consequently  close  grained 
and  dense.  Tt  is  much  harder  to  break  and  requires  very- 
strong  machinery.  For  the  first  breaking,  jaw  crushers 
of  the  Blake  type  are  common,  although  some  makers 
prefer  gyratory  crushers.  For  granulation  of  carbide 
to  sizes  of  Jf-inch  to  £-inch,  low  speed  rolLs  are  used,  as 
these  machines  make  the  minimum  amount  of  dust. 
The  sizing  is  usually  done  on  trommels  or  rotary  screens, 
which  deliver  the  product  in  sizes  varying  from  large 
lumps,  8  inches  by  4  inches,  to  fine  materials,  16  by 
30  mesh,  suitable,  for  a  certain  type  of  table  lamp. 

A  can -making  plant  is  a  necessary  part  of  every  works, 
where  steel  and  tin  air-tight  receptacles  are  turned  out 
in  large  quantities  to  hold  the  carbide.  The  standard 
packages  in  use  hold  100  1b.,  110  lb.,  and  2201b.  net 
weight  of  carbide.  Small  tins  containing  from  1  to 
25  lb.  are  also  filled  to  suit  the  trade  for  automobile  lamps, 
etc:.  All  carbide  which  is  exported  by  water  is  subject  to 
rigid  insurance  rules,  which  necessitate  the  steel  drum 
being  cased  in  wood.  A  complete  installation  of  box 
and  stave  making  machinery  is  therefore  part  of  thi 
equipment  of  every  export  works. 

The    largest    use    for   carbide    is    in    the    generation    of 

hue    for  lighting  purposes,  and  this  business  steadily 

advances  from  year  to  year,  showing  'b'  satisfaction  thai 

experienced    in    the    use    of    this    beautiful    light.     Tie 
oxy-aoetylene    blowpipe    is    becoming    '■<    common    tool 

in  Well-equipped  shops,  and  in  the  hands  of  skilled 
operators  grv<  real  economy  in  repairing  broken  part* 
and  in  cutting  away  unnecessary  metal.  The'  cyanamids 
industry  in  Europe  is  believed  t<i  be  on  a  sound  financial 
li;i  is.  and  is  now  using  thousands  of  tons  annually.  Thi 
deeompo  Ition  <*f  the'  oyanamide  and  the  formation 
of  ammonium  sulphate  has  also  been  undertaken. 
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RELATIONS    OF    PHYSICAL    CHEMISTRY    TO 
MODERN  CHEMICAL  INDUSTRY. 

BY   PROFESSOR    F.    G.    DONNAN,    F.R.S. 

(Abstract.) 

In  the  course  of  a  brief  retrospect  of  the  development 
of  chemistry,  especially  since  the  introduction  of  the 
atomic  theory,  it  was  pointed  out  that  up  to  from  twenty  - 
five  to  thirty  years  ago.  attention  was  paid  chiefly  to  the 
classification  and  arrangement  of  substances,  without 
sufficient  consideration  of  their  energy  content  or  of 
chemical  forces  and  equilibria.  Withiu  the  past  two 
or  three  decades,  however,  chemistry  has  undergone  a 
far-reaching  change,  in  consequence  of  the  progress  of 
physical  chemistry  based  largely  upon  thermodynamics 
and  including  accurate  quantitative  study  of  the  con- 
ditions determining  the  reactivity  of  substances  and  the 
velocity  of  chemical  change.  The  study  of  the 
behaviour  of  catalysts  comes  within  the  province  of 
physical  chemistry  and  as  examples  of  technical  pro- 
cesses based  upon  catalytic  action,  the  Deacon  chlorine 
process,  the  contact  sulphuric  acid  process,  the  reduction 
(hvflrogenation)  of  unsaturated  oils,  the  synthesis  of 
ammonia  from  its  elements,  the  oxidation  of  naphthalene 
in  the  production  of  synthetic  indigo,  and  Bone  and 
McCourt's  method  of  surface  combustion  were  mentioned. 
Enzymes  also  arc  essentially  catalysts  and  hence  fermenta- 
tion, agriculture,  etc..  are  dependent  upon  physical 
chemistry  for  their  further  progress  and  development  : 
in  this  connection  attention  was  drawn  to  the  work  of 
Bertrand  on  the  stimulating  effect,  on  the  growth  of  plants, 
of  exceedingly  small  quantities  of  inorganic  compounds, 
such  as  those  of  manganese.  Reference  was  made  to  the 
development  of  the  science  of  metallography  by  the  aid 
of  the  phase-law;  to  the  application  of  the  latter  doctrine, 
by  van't  Hoff,  to  the  better  utilisation *)f  the  Stassfurth 
salt  deposits;  and  to  electrochemistry,  photochemistry,  and 
the  study  of  the  colloidal  state  of  matter ;  and  it  was 
shown  that  the  successful  solution  of  the  problems  of  the 
oxidation  of  atmospheric  nitrogen,  the  synthesis  of 
ammonia  from  its  elements,  the  manufacture  of  sulphuric 
acid  by  the  contact  process,  etc.,  etc.,  was  made  possible 
only  by  the  knowledge  of  the  principles  and  methods  of 
chemical  dynamics  and  thermodynamics. 

The  following  examples  were  given  :  — 

The  formation  of  nitric  oxide  from  nitrogen  and  oxygen 
is  a  reaction  concerning  which  physical  chemistry  shows 
that  :— 

(1)  The  maximum  yield  of  rritric  oxide  will  be  the  greater 
the  higher  the  temperature,  and  can  be  calculated  for  every 
temperature  from  theoretical  principles.  The  result 
shows  that  the  yield  will  only  be  of  technical  importance 
at  very  high  temperatures.  (2)  The  mixture  of  nitrogen, 
oxygen,  and  nitric  oxide  must  be  very  rapidly  cooled  or 
the  nitric  oxide  will  re-form  nitrogen  and  oxygen.  (3) 
Increase  of  pressure  will  not  increase  the  output. 
These  conditions  have  been  successfully  realised  in  several 
forms  of  apparatus  in  which  the  high  temperature  is 
obtained  by  suitably  operated  electric  arcs. 

In  the  formation  of  ammonia  from  nitrogen  and  hydro- 
gen, it  has  been  found  that  : — 

(1)  The  maximum  amount  of  ammonia  will  be  the 
greater  the  lower  the  temperature,  and  can  be  calculated 


Meeting  held  at  The  University,  on  Wednesday^  'SOlh  October, 

1912. 


for  each  temperature.  (2)  Increase  of  pressure  will  in- 
crease the  output.  The  following  table  will  illustrate 
these  statements  :■ — 

Equilibrium  perceniagi    qfNB3from  X.+3H... 


Temp. 

1  atm.  pressure. 

100  atm.  pressure. 

800 J 
700° 
600° 
500° 

0011 
0021 
0048 
013 

11 

2-1 

45 

108 

But  the  lower  the  temperature  the  lower  will  be  the 
velocity  of  the  reaction.  Hence  in  order  to  satisfy  con- 
dition (1)  as  far  as  possible,  the  most  active  contact  catalyst 
or  contact  accelerator  must  be  discovered,  and  the  process 
must  be  carried  on  at  as  low  a  temperature  as  possible. 
As  is  well-known,  these  optimum  conditions  have  been 
determined  by  Professor  Haber  in  the  Physico-chemical 
Institute  of  the  Technical  High  School  at  Karlsruhe. 
During  the  course  of  this  most  important  research  he 
was  assisted  in  every  way  by  the  famous  Badische 
Anihn  und  Soda  Fabrik,  and  now,  as  Dr.  Bernthsen  has 
recently  stated,  this  company  is  erecting  a  works  at 
Oppau  to  carry  out  the  process. 

A  model  of  the  system,  water.  KCI,  MgCL,  was  ex- 
hibited, showing  the  exact  conditions  of  temperature  and 
concentration  which  determine  the  formation  and  decompo- 
sition of  carnallite.  From  such  a  model  the  conditions 
for  obtaining  a  maximum  output  of  potassium  chloride 
from  a  ton  of  carnallite  could  be  calculated. 

The  opinion  was  expressed  that  British  chemical 
industry  is  at  the  present  time  in  a  state  of  intellectual 
stagnation,  owing  to  the  fact  that  many  of  our  technical 
chemists  have  no  real  conception  or  working  know- 
ledge of  the  principles  of  modern  chemistry,  which 
has  become  to  a  iarge  extent  an  exact  dynamical 
science.  Physical  chemistry  is  frequently  described  as 
physics  and  mathematics,  not  chemistry,  and  it  is  still 
possible  to  take  an  Honours  Degree  in  Chemistry  at  many 
important  British  universities  without  any  real  knowledge 
of  physical  chemistry.  Just  as  Great  Britain,  the  greatest 
producer  of  coal  tar,  allowed  the  manufacture  of  synthetic 
dyes,  drugs,  and  perfumes  to  pass  largely  into  the  hands  <>f 
another  nation  owing  to  ignorance  of  the  value  and  tech- 
nical importance  of  synthetic  organic  chemistry,  so  it  is 
to  be  feared,  owing  to  a  similar  lack  of  perception  of  the 
technical  value  of  physical  chemistry,  Great  Britain  may 
fail  to  take  an  honourable  place  in  the  chemical  industry 
of  the  future. 
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PROGRESS   IN    BY-PRODUCT  RECOVERY   AT 
COKE    OVENS. 

BY  J.    D.    OHBISTOFHBE. 

At  the  preeenl  time  the  obief  outlet  for  coke  i>  the  iron 

industry,  which    0868   approximately    three-fourths    of    U» 

whole.    The  diagram  (Pig.  I)  shows  the  progress  of  the 
iron  industry  since  the  introduction  of  ook<  .fuel 

and  the  outputs  of  pig  iron  i«  round  figure*  Percy 
states  ,„  his  "Fuels*'  that  coke  bad x  become  wneral 
(1870)  so  thai  it  may  be  assumed  thai  the  ooke  mduttrj 
in  general  advanced  from  thai  period  in  proportion  to 
the  output  of  the  iron  trade,  jh.-  earliest  ....  h.,1  ..f 
coking  was  on  the  lit.es  of  the  old  charcoal  pile,  bu1 
extremely  wasteful.    Attempt-  reienexl  ...ad.  to  oonfiM 

b2 


I  hi 
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the  air  supply  to  chaimt'l-  more  under  the  control  <>f  the 
ooks  bonier.  This  gave  place  ii>  ovens  of  the  enclosed 
type  leading  op  to  the  modern  beehive  oven.     The  first 


the  dome,  and  finally  passing  to  the  chimney.  AitkcnS 
(Pig.  3)  and  Jameson*  also  endeavoured  to  adapt  the 
beehive-shaped   oven    for  the   recovery   of    by-products, 
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In;.  1. 

attempt-  in  this  country  to  recover  by-products  were  made 
by  Jones,  l  in  1869,  who  proposed  to  draw  off  the  vapours 
from  th<-  old  type  <«f  coke  heap  through  a  "  series  of  metal 
pipes  or  ooodensers  Buch  as  arc  used  in  the  manufacture 
,,f    .  About    1870    extensive    trials    were    made  by 

Messrs.  BeO  Brothers  and  the  Wigan  Coal  and  IronCompany 
of  the  Pernolet  type  of  coke  oven. 2  (Kg.  2).3 


out  down  by  'lie  latter  firm  wa*  a  modification 
,  '•  patent  'lie  re  draw n  otT 

rid  aftci    pa 
through  '  plan)  'lie    ■  ire  f<  (|  j  ■,  t  r  > 

Mi  the  ov<  11  and  burnt,  the  product* 
i.f  <  •  111^  enclo 
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Fig.  3. 

both  following  the  plan  of  downward  suction.  All  these 
early  adaptations  failed  on  account  of  the  doubtful  quality 
of  the  coke  produced.  In  the  non-recovery  beehive  oven, 
the  tarry  vapours  had  to  pass  upwards  through  the  layers 
of  hot  coke  depositing  a  portion  of  their  carbon  by  decom- 
position and  helping  to  cement  the  whole,  giving  finally 
the  hard  silvery  beehive  coke. 

In  the  Pernolet,  Aitken,  and  Jameson  ovens,  etc., 
the  vapours  were  drawn  away  as  fast  as  produced  through 
the  cooler  layers,  and  no  deposition  of  carbon  took  place. 
The  portions  of  the  charge  farthest  removed  from  the 
source  of  heat  were  distilled  very  slowly,  and  by  the 
time  the  heat  reached  them  their  coking  properties  would 
be  considerably  lessened.  The  Pernolet  oven  was  rightly 
designed,  in  that  the  chamber  was  kept  enclosed  and  air 
excluded  as  much  as  possible,  but  the  distillation  was, 
after  all,  a  low-temperature  one,  and  consequently  the  tars 
produced  were  thin,  containing  a  large  percentage  of 
paraffin  bodies,  whilst  the  sulphate  yield  was  low.  The 
following  yields  arc  quoted  from  contemporary  papers  : — 


Sulphate 
(lb.  per  ton). 


Bell  Bros.  (Pernolet)7 

Wigan  Coal  and  Lron  Company7 

Aitken"     

Jameson0  


5-.J7 

1(1  to    I  I 
(i-2 


4-14 

.Vti 
5-5 


(la  works  are  quoted  as  giving  at  that  period  10  gallons 
of  lar  per  ton  and  10  1b.  of  sulphate.10  The  condensing 
surface  works  out  at  about  1  Bquare  foot  per  1000  cub.  feel 
of  gas  per  day,  whilst  the  sat  mat  or.  owing  to  the  inefficient 
"  spreading  "  of  the  gas,  must  tend  to  losses  in  yield, 
■  'II  as  local  alkalinity.  However,  a  later  development 
of  On-  Pernolet  oven  was  erected  at  the  Shamrock  Pit, 
Westphalia,  in  1880,  in  which  a  regenerative  system 
wa  used.  The  charges  were  coked  in  comparatively 
^hallow-layers  anil  (In-  quality  of  the  coke  was  satisfactory. 
The  condensing  plant  was  efficient,  and  the  yield  is  quoted 
liy  Lunge  as  5  per  cent,  lar  and  I  per  eenl.  sulphate  of 
ammonia.11  The  disadvantage  of  coking  in  com- 
paratively deep  layers  especially  with  lean  coals  being 
now  apparent,  attention  was  drawn  to  the  methods  ol 
heating  the  ovens,  and  the  Coppee  oven  was  introduced. 
bringing  about  considerable  improvemen!  in  this  respect. 
Tie  Coppee  oven  i  of  the  retort  shape,  the  charge  being 
h  iti  d  on  hot h  ide  LtmdtaneouBiy.  Thus  (he  heat  had  to 
|i   11'  Mate    a     lunch  reduced     thickness    of    coal,    and    tin 
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carbonisation  was  much  more  rapid.  The  yield  of  coke 
was  likewise  increased  as  the  surface  of  the  charge  exposed 
to  the  air  was  in  small  proportion  to  the  whole  mass. 
In  1873  thirty  of  these  ovens  were  in  operation  near 
Sheffield,  and  in  1874  sixty  more  were  built  at  Ebbw 
Vale  Ironworks.  Hard  metallurgical  coke  was  made  in 
these  oven?,  and  the  advantages  of  the  retort -shaped  oven 
began  to  be  realised.     Thus,  from  a  combination  of  the 
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Knab-Carves  oven,  and  he  described  the  coking  processes 
ot  his  day  as  '  having  all  the  appearance  of  roughness 
and  savagery  which  extravagance  always  possesses."" 
in  1881  the  Carves  oven,  modified  bv  Mr.  Simon,  of 
Manchester,"  was  introduced  into  this  'country,  and  the 


Fig.  4. 

Pernolet  type  of  oven,  with  its  enclosed  chamber  and 
external  heating,  and  the  Coppee  oven,  with  its  narrow 
chamber  rapidly  heated,  we  arrive  by  gradual  stages  at  the 
modern  by-product  retort  oven.     The  first  attempt  at  this 


Fig.  7. 


first  Simon-Carves  plant  thus  came  into  being.  From 
the  by-product  point  of  view  the  results  were  very  encourag- 
ing, the  yields  being  6-12  gallons  of  tar  and  28  lb.  of 
sulphate  of  ammonia  per  ton  coal.14 


Fig.  5. 
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combination  was  in  the  Knab  oven  modified  by  Carves. 
and  it  is  interesting  to  note  that  in  these  early  stagen 
Dr.    Angus   Smith  strongly  advised   the  adoption    of   the 
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Shortly  after  this  the  Semet-Solvay  oven15  was  brought 
out,  but  for  some  time  the  by-product  oven  made  little 
progress  owing  to  the  prejudice  of  the  ironmasters  against 
the  appearance  of  the  coke,  but  once  this  prejudice  was 
overcome  the  by-product  oven  made  phenomenal  progress. 
This  progress  is  best  shown  by  Fig.  4,  based  on  the  Annual 
Reports  under  the  Alkali  Acts.  Most  of  the  modern  ovens 
have  alreadv  been  well  described  in  this  journal  by  Mr. 
Short,  of  Newcastle,  16  and  17,  but   Fisjs.  5,  0,  and  7  show 
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to  the  scrubbers.  Taking  the  average  of  11  coke  plants 
as  given  in  the  Alkali  Reports,"  we  find  the  total  quantity 
of  ammonia  in  the  liquors  to  be  0-859  per  cent.  If 
we  take  a  basis  of  1-0  per  cent,  nitrogen  in  the  coal  and 
a  conversion  of  1(3  per  cent,  of  this  into  ammonia,  we  should 
find  that  this  percentage  represents  a  total  weight  of 
liquor  of  22J  per  cent,  of  the  weight  of  coal  charged  into 
the  ovens,  or  approximately  double  the  amount  produced 
unavoidably  from  the  moisture  in  the  coal.  The  cooling 
of  the  gas  down  to  25°  O,  as  well  as  the  distillation  of  this 
added  water,  represents  a  serious  disadvantage  in  the 
economy  of  the  process.  A  further  loss  (amounting  to 
3  to  5  per  cent.)  is  entailed  in  the  exposure  of  liquor  to  the 
atmosphere.19  These  disadvantages  have  been  partially 
or  completely  eliminated  in  the  newer  forms  of  ammonia 
plants,  which  may  be  classed  as  semi-direct  and  direct. 
In  the  semi-direct  processes  (Fig.  8)  the  moisture  in  the 
slack  and  the  water  of  formation  is  condensed  and  treated 
in  the  usual  ammonia  still.  The  ammonia  vapours 
evolved  are  led  into  the  gas  main  and  the  mixed  gas  and 
ammonia  are  drawn  or  forced  through  sulphuric  acid  in  a 
specially  designed  saturator. 

In  the  Koppers  process  the  gas  is  heated  slightly  before 
being  admitted  to  the  saturator  to  prevent  condensation 
of  water  vapour  in  the  bath.  In  the  Mont  ('en is  process 
as  now  adopted  by  the  Semet  Solvay  Company,  and 
the  Coppee  Company,  this  object  is  attained  by  drying 
the  ammonia  vapours  from  the  still  in  a  dephlegmator. 
The  tar  in  these  processes  is  finally  removed  by  a  Pelouze 
tar  extractor.  The  semi-direct  processes,  as  far  as 
economic  conditions  are  affected,  do  not  compare  with 
the  truly  direct  processes,  but  they  offer  the  greal 
advantage  of  being  more  readily  adapted  to  existing  plants. 


TAR  TAR 

SIMON- CARVES. 

Fig.  9. 

types  of  ovens  not  illustrated  in  the  foregoing  paper 
and  show  the  Otto-Hilgenstock  regenerative  oven  (Fig.  5), 
the  Koppers  regenerative  oven  with  individual  regenerators 
for  each  oven  (adapted  for  producer  gas  if  necessary) 
(Fig.  6),  and  the  Semet-Solvay  with  the  continuous 
regenerator  system  (Fig.  7),  somewhat  on  the  lines  of  gas- 
works recuperation  systems.  Some  of  the  latter  type  ', 
of  oven  are  now  being  built  in  the  United  States,  holding 
up  to  16  tons  of  coal  per  charge,  5  and  6  flues  high,  and 
carbonising  this  quantity  well  under  the  twenty-four  hours. 
Referring  now  to  the  actual  plant  for  the  recovery  of 
by-products  from  any  of  the  modern  coke  ovens,  the 
general  system  up  to  quite  recently  has  been  one  of  ! 
cooling  by  air  and  water-cooled  condensers,  tar  extraction 
by  impact  or  washing,  and  absorption  of  the  last  traces 
of  ammonia  by  means  of  water  in  ammonia  scrubbers. 
The  object  is  to  bring  the  temperature  of  the  gas  down 
gradually  to  25°  C.  before  passing  through  the  ammonia 
scrubbers.  The  bulk  of  the  tar  is  deposited  by  simple 
cooling,  leaving  a  comparatively  small  proportion  to  be 
dealt  with  by  the  tar  extractor  proper.  The  ammoniacal 
liquor  is  worked  up  into  sulphate  of  ammonia  or  con- 
centrated to  a  strength  up  to  17  per  cent.  In  this  "  water 
absorption  "  process  the  whole  of  the  moisture  mechanically 
held  in  the  slack  is  condensed,  along  with  the  water 
produced  by  the  combination  of  its  elements  in  the  coal. 
This  forms  the  basis  of  the  ammoniacal  liquor,  which 
is  further  increased  in  bulk  by  the  addition  of  cold  water 

"Eng.  Pat.  4733,  1880. 

11  Coke  Manufacture,  Andrew  Short,  this  Journal,  1910,  29,  921. 

17  Modern  Coking  Practice  (Byrom  and  Christopher). 


In  the  direct  processes,  Fig.  9,  the  gas  is  maintained 
temperature  sufficiently  high  to  prevent  condensation  ol 
water  vapour.     This  temperature  varies  with  the  moisture 
contents  of  the  coal,  so  thai  in  coke  works  prad 
in    the    vicinity    of    SO    ('..  whilst    in  gas  works  praet.ee 
this  dew   point"  is  nearer  70    C.      At    tins  tempera!  ur, 
tar  is  removed  by  (Fig.  10)  (a)  tar  aprav  Otto, 
(M    bubbling    through    bol    tar    (Seraet-Solvav    Pro< 
or  oontrifugalising   (Simon  Carves   process).    The  write* 

"  i«  Forty-second  Annual  Report  under  the  Alkali  I 
"Annual  Report*  on  the  Alkali  Art  (1911). 
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has  Man  the  first  two  processes  in  operation  in  Germany 
and  Belgium  and  in  all  oases  the  sulphate  would  pass 
muster  aa  good  grey  >a It .  The  Simon-Carves  process 
i:.  on  the  lines  i>f  the  original  direct  process  of  Brunck 
(1903),  m  whit  h  ■  oentrifugal  fan  was  used  to  extract  the 
The  Simon-Carves  system  aimB  at  a  primary  removal 
of  the  heavier  tan  in  ■  cyclone  extractor,  without  any 
moving  parts,  leaving  the  lighter  tars  only  to  l>e  dealt 
With   Erictionally.       This  appears  to    l>e  on   the  right    lines 

when  we  oonaider  the  difference  in  the  tars  produced  by 

cooling  ooke  oven  nc    sto  various  temperatures,  as  shown 

iu  Fig.   11.      I'heM-  truly  direct  processes  offer  tempting 

>s   far   as   thermal   losses   are   concerned,   and 

Pro.   n. 
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where  the  gases  are  kept  above  the  dew-point  of  water  up 
to  the  point  of  combustion  at  the  ovens,  no  condensation 
and,  consequently,  no  effluent,  is  produced.  Under  such 
conditions  the  direct  processes  arc  at  their  best,  but  no 
account  of  the  benzol  side  of  the  question  is  included 
in  these  conditions,  and  the  aspect  somewhat  changes 
where  benzol  is  to  be  recovered.  For  benzol  recovery 
the  gases  must  be  reduced  in  temperature  to  about  25°  (.'., 
and  the  water  vapour  condensing  would  give  an  effluent 
which  would,  however,  be  clear  and  only  half  the  bulk 
of  the  older  water  absorption  systems.  The  following 
diagram  (Fig.  12)  has  been  prepared  for  comparative 
purposes  only,  the  results  for  each  type  of  plant  being 
calculated  from  the  same  tables  and  formula',  etc.  Tar 
distillation  is  now  receiving  more  attention  at  the  hands  of 
the  coke  oven  designers,  and  several  coke  oven  firms 
are  also  erectors  of  tar  plants.  In  a  coke  works  plant 
of  the  Evence  Coppee  Company  a  saving  of  fuel  is  brought 
a  bout  by  driving  off  the  water  and  light  oils  in  a  primary 
still  heated  by  the  vapours  from  the  latter  portion  of  a 
distillation.  A  new  type  of  tar  distilling  plant  is  shown 
in  Fig.  13,  the  Hennebutte  process  now  being  put  down 
by  the  Coke  Oven  Construction  Company,  Sheffield,  to 
whom  the  writer  is  indebted  for  particulars.  Several 
plants  of  this  type  exist  on  the  Continent,  but  as  yet  only 
one  in  this  country.  The  tar  receives  a  primary  heating 
from  an  enclosed  steam  coil,  and  passes  on  to  the  still, 
into  which  air  is  injected  under  such  conditions  that  some 
of  the  hydrocarbons  are  partially  deprived  of  hydrogen 
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which  combines  with  the  oxygen  of  the  air  employed, 
the  heat  liberated  in  the  reaction  being  amply  sufficient 
to  supply  the  necessary  heat  for  distillation. 

Little  change  may  be  observed  in  the  design  of  benzol 
plants.  The  tendency  at  the  present  time  leans  towards 
the  production  of  the  refined  products  at  the  coke  works. 
Benzol  has  attracted  considerable  interest  in  the  motor 
industry  and  a  large  quantity  of  the  washed  product  is 
annually  exported  for  this  purpose.  Repeated  trials 
have  shown  no  serious  obstacle  to  the  use  of  the  refined 


However,  prices  have  been  maintained  in  spite  of  this 
increased  output,  and  in  spite  of  the  quantity  of  rival 
fertilisers  made  artificially  from  atmospheric  nitrogen  or 
calcium  carbide.  The  use  of  sulphate  of  ammonia  in  this 
country  does  not  appear  to  have  made  headway  in  com- 
parison to  the  quantity  used  by  our  Continental  neigh- 
bours, but  the  Sulphate  of  Ammonia  ( Committee  is  carrying 
on  active  and  useful  propaganda  work  to  encourage  the 
home  farmers  in  the  use  of  this  home  manufactured 
product.     There  is  plenty  of  scope  for  this  work  when  we 
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product  which  gives  a  greater  mileage  per  gallon.  The 
distillation  curves  of  various  spirits  are  shown  in  Fig.  14 
indicating  that  whilst  benzol  requires  a  slightly  higher 
initial  temperature,  its  range  of  vaporisation  is  not  so 
extended  as  with  petrol. 

The  outlets  for  the  sundry  by-products  are  of  vital 
importance.  In  1900  the  world's  output  of  sulphate  of 
ammonia  was  under  half  a  million  tons.  It  is  now  over 
a  million,  and  it  would  be  natural  to  expect  that  with  this 
rapid  rate  of  increase  the  price  would  be  materially  affected. 


consider  that  out  of  our  production  of  869,000  Urns,  only 
70,000  tons  are  used  in  this  country,  whilst  praCtioaD) 
the  whole  of  the  German  production  is  used  on  German 
soil.20  Anaverage  wheat  crop  removes  4*  lb.  "f  mtp 
from  an  acre  of  soil  pa  annum.  On  this  basis  the  « 
alone  grown  in  the  country  extracts  annually  from  the 
soil  nitrogen  equivalent  to  more  than  half  our  total  output 
of  sulphate  of  ammonia.     The  outlets  for  tar  also  sp] 


»•  \V.  P.  Bloxam.      Sulphate  of  Ammonia  i  ..mmittee. 
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promising.  The  advent  of  the  motor  car  has  introduced 
■  demand  for  hauler  surfaced  and  dust  less  roads,  and 
large  quantities  of  prepared  tar  are  sold  for  the  tar  macadam 
and  for  waterproofing  roads,  etc.     The  Dieee]  engine  also 

presents  possibilities  of  expansion  in  the  demand  for  tar 

products.  The  present  output  of  tar  (in  1910)  is 
approximately:     ureat    Britain    990,000  tons,  Germany 
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given  the  same  quality  of  coal  as  supplied  to  gas  works, 
could  with  reasonable  care  turn  out  regularly  an  average 
gas  suitable  for  the  modern  conditions  of  gas  lighting. 


/SO' 


I'!...     U. 


822,611  ton.-.  United  States.  331,516  tons.  Benzol  is  in 
good  demand  at  the  present  time  and  apart  from  its  use 
in  the  aniline  and  solvent  industries,  its  outlet  must  lie  in 
the  direction  of  motor  spirit.  The  following  figures 
represent  the  imports  of  petroleum  spirit  into  the  United 
Kingdom  :—190f>.  19,459,010  gallons ;  190(5,26,335,120 
gallons;  1907,  33,180,480  gallons.21  Assuming  an 
average  yield  of  one  gallon  of  motor  benzol  per  ton  of  coal, 
the  by-product  coke  works  of  this  country  could  turn  out  [ 
Ml  million  ga  lions  annually,  so  that  the  field  for  exploitation  '■ 
of  benzol  as  motor  spirit  is  extensive  and  offers  reasonable 
possibilities  for  expansion  in  this  direction. 

We  now  (ome  to  the  question  of  surplus  gas.  Modern 
ovens  may  be  divided  into  the  "  waste  heat  "  and  "  re- 
generative classes,  the  former  giving  a  yield  of  spare 
•  arying  up  to  30  per  cent.,  the  latter  rising  to  60  per 
cent.,  these  figures  being  dependent  on  the  amount  of 
volatile  matter  in  the  coal.  This  gas  up  to  recently  has 
been  largely  burnt  under  boilers,  giving  a  lower  efficiency 
than  could  be  obtained  by  using  it  in  gas  engines. 

The  comparison  in  efficiency  is  generally  quoted  about 
2  to  ~>.  but  with  the  latest  developments  of  surface  com- 
bustion introduced  by  Dr.  Bone  along  with  the  modern 
types  of  steam  engines  the  efficiencies  would  be  nearly 
equal.  Where  s  plant,  j-  well  Bituated  for  the  Bale  of 
l«,w  generative  type  of  plant  would  be  advantageous, 

but  with  a  plant  somewhat  isolated  a  waste  heat  type  is 
more  serviceable.  The  following  is  an  average  analysis 
of  coke  oven  gaa   based   on   results  from   four  types  of 

coke  oven- 

Per  cent. 

IlluniirianU    2-4 

■:,ane    28-K 

Hydrogen  54*1 

(  Saltan   monoxide   '<•<) 

rarWi  dioxide 2-0 

Oxygen  0-4 

- -gen  7-3  « 

Th<-  above  figures  all  represent  the  average  right  through 
a  charge  and  the  calorific-  value  a.  ilO  I'.Th.U.  net. 

16  -how-  the  gradual  change  in  composition  of 
( oke  oven  gas  (averaged  from  ?arioui  sources) and  it  will 

that  the  KM  from  the  first  half  of  the  Coking 
period  is  mash  ricbei  than  that  from  the  latter,  and  by 
taking  the.  rich  ga*  in  ■  lepacatc  main,  there  would  be  do 
difficulty  in  supplying  gai  t.,  meet  tie-  required  stand 

but   it  h  tie  liiiion  th.ii   .i   modern  coke  plant, 

"  ThM  Journal,  1901  27, 

«  Iron  and  Hteel  last.,  1W4.  C.  I-owthian  Ji«-ji  (Haeasener). 
-  Wain  Ir,-»  Bog.,  1908  I.  M  Hano  (Koppers).  Inst, 
of  G  •  7    B    Bnrj     Semet  g  »hrsy).     This  .J.,  1907,  ^»2i, 

A.  Shor  genstock),T   H.  Byrom,  1907  (Semet-golvay), 
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Fig.  15. 

On  the  Continent,  owing  to  less  stringent  statutory 
conditions  this  branch  of  modern  coke  manufacture  has 
made  considerable  headway,  as  shown  by  the  following 
figures  : — 

(ias  produced  at  coke  ovens 
(Ruhr   District),  Germany, 

1903 13     million  cubic  feet 

1905 24J 

1907 7" , 

1908 400         

1909 84:5 

1910 1472         , 

1911 8020         »» 

In  the  United  States  the  quantity  of  spare  gas  sold 
from  coke  ovens  amounted  to  12,000  mill.  c.  ft.  in  1910, 
representing  23  per  cent,  of  the  total  output.24 

A  company  has  been  formed  and  contracts  made  for 
the  supply  of  coke  oven  gas  to  the  existing  municipal  gas 
works  at  Ghent,  Belgium.  The  gas  is  to  be  supplied  from 
ovens  of  the  Semet-Solvay  system  and  the  contract  is  for 
105  to  210  million  cubic  feet  per  annum  at  a  price  equiva- 
lent to  5*4d.  per  1000  cub.  ft.  whilst  power  is  also  to  be 
supplied  at  0-33d.  per  kilowatt  hour  for  a  guaranteed 
consumption  of  3  to  (i  million  kilowatt  hours.26  It  is 
not  suggested  by  the  writer  that  gas  manufacture  in  coke 
ovens  will  ever  displace  the  modern  vertical  retort  with 
its  advantages  of  continuous  carbonisation  but  an  attempt 
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has  been  made  to  -how  the  value  of  coke  oven  gas  as  a  by- 
product pure  and  simple.  The  writer  concludes  with  the 
diagram    Pig.   16  showing  the  relative  values  of  products 
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obtained  at  a  modern  coke  plant  and  gas  works 
respectively.  The  writer  desires  to  thank  Mr.  W.  H.  Hew- 
lett, of  the  Wigan  Coal  and  Iron  Co.,  Ltd.,  for  the  right 
of  access  to  valuable  plans  and  information  throwing 
light  on  the  earlier  attempts  at  by-product  recovery.  He 
also  desires  to  acknowledge  the  kindly  co-operation  of 
Messrs.  T.  H.  Byrom,  F.I.C.,  chief  chemist  to  the  above 
Company,  and  H.  J.  Bailey,  F.I.C,  his  Majesty's  Inspector 
for  this  district  under  the  Alkali  Act.  The  writer  also 
thanks  the  firms  of  coke  oven  builders  for  information  on 
their  respective  types  of  ovens,  etc. 

Bibliography   on   the   Above  Subject. 

Die  Industrie  des  Steinkohlenteers  und  des  Ammoniaks 
(Lunge  und  Kohler,  Vieweg  und  Sohn.     1912.) 

Carbonisation  of  Coal.  (Prof.  V.  B.  Lewes,  Gas  World. 
1912.) 

Fabrication  du  Coke  et  les  sous-produits,  etc.  (A.  Sav, 
Dunod  et  Pinat,  Paris.     1912.) 

Modern  Coking  Practice.  (Byrom  and  Christopher, 
Crosby  Lockwood.     1910.) 

Taschenbuch  fur  Eisenhiittenleutc.     (1910.) 

Ammonia  and  its  compounds.  (Dr.  Grossmann. 
1910.) 

Taschenbuch  fur  Feuerungsteckniker.  (Fischer,  Kroner, 
Leipzig.     1909.) 

Manufacture  of  Sulphate  of  Ammonia.  (G.  T.  Calvert, 
Gas  World.     1911.) 

Kokerei  und  Teerproduktc  der  Steinkohle.  (Spilker, 
Knapp,  Halle.     1908.) 

Coke.     (Fulton,  International  Text  Book  Co.     190").) 

The  Tendencies  of  Modern  Coking  Practice.  (E.  Bury, 
Colliery  Guardian.     1910.) 

Recovery  of  Bv-Products  at  Cokeries.  (O.  Rau,  Stahl 
und  Eisen.*     1910.) 

Coke-oven  Gas  for  Town-lighting.  (Herbert,  Stahl  und 
Eisen.     1910.) 

Chemistry  of  Coke.     (Anderson.) 

Manufacture  of  Coke.  (International  Correspondence 
College.) 

Discussion. 

Mr.  H.  J.  Bailey  said  that  the  author  in  the  early 
part  of  his  paper,  referred  to  the  fact  that  in  former  times 
coke  was  of  very  poor  quality,  and  suggested  as  a  reason 
that  the  gas  did  not  give  up  its  graphitic  carbon  in  decom- 
position because  it  was  drawn  through  the  colder  portions 
of  the  coke.  He  himself  rather  thought  that  the  whole 
question  of  coking  coal  was  to  get  the  coal  properly  fluxed. 
The  old  idea  was  that  the  coking  of  coal  depended  upon 
the  decomposition  of  the  volatile  hydrocarbons,  it  being 
supposed  that  they  represented  the  sap  of  the  parent 
plants,  and  that  the  fixed  carbon,  or  coke,  represented 
the  woody  fibre.  That  idea  was  somewhat  exploded 
by  the  fact  that  there  were  coals  in  this  country  and  in 
other  countries  of  very  high  volatile  content,  over  30  per 
cent.,  which  it  was  impossible  to  coke,  ancl  if  coking  were 
dependent  upon  the  amount  of  volatile  hydrocarbons 
one  would  quite  expect  that  those  coals  would  coke 
equally  as  well  as  those  in  the  South  Wales  district  with 
only  16  per  cent,  of  volatile  hydrocarbons.  It  was  all 
a  question  of  the  quality  of  the  coal  and  a  sort  of  critical 
temperature  at  which  the  melting-point  could  be  obtained. 
If  the  coal  did  not  cohere  in  the  first  instance  a  hard 
coke  could  not  be  obtained.  He  remembered  an  instance 
when  by  accident  an  oven  was  discharged  before  it  was 
ready,  that  was  to  say,  before  the  coking  process  was 
complete,  and  although  thereby  some  five  or  six  tons  of 
coke  were  wasted,  he  took  advantage  of  the  occurrence 
to  take  various  samples  to  investigate  what  had  "one  on 
in  the  centre  of  the  oven,  which  was  a  side-flue  heated 
oven.  In  the  residt  he  was  able  to  obtain  samples  of 
coal  or  sticky  tarry  material  containing  quite  8  per  cent. 
of  volatile  hydrocarbons  more  than  the  coal  that  was 
put  into  the  oven.  He  also  obtained  coal  which  seemed 
to  have  begun  to  coke,  which  he  then  cooled  and  broke 
abroad,  and  then  tried  to  coke,  and  found  it  practically 
impossible  to  get  coke  out  of  it,  although  the  volatile 
constituent  had  not  varied  more  than  half  per  cent, 
from  the  original  coal  put  into  the  oven.  He  was  thus 
rather  led  to  the  impression  that  if  there  were  not  a  proper 


binding  of  the  coal  together  by  the  critical  temperature 
being  reached  it  was  not  possible  to  obtain  a  good  coke 
from  the  point  of  view  of  structure  and  hardness.  It 
did  not  seem  possible  in  coke-oven  practice  to  obtain 
a  yield  of  sulphate  of  ammonia  generally  much  above 
one  per  cent.  In  the  paper  the  percentage  of  nitrogen 
available  as  sulphate  of  ammonia  had  been  given  as  about 

16  per  cent.,  and  the  figure  for  nitrogen  as  about  one  per 
cent.  In  his  opinion  one  or  other  of  the  figures  was  too 
low.  If  the  figures  were  worked  out  the  average  yield 
would  be  somewhere  between  17  and  18  lb.  of  sulphate 
per  ton  of  dry  coal  coked,  and  he  thought  that  generally 
throughout  the  country  the  yield  was  nearer  20  lb.,  at  any 
rate  in  the  North.  Even  in  South  Wales  the  yield  worked 
out  in  some  cases  above  18  lb.,  though  the  coals  had  very 
low  volatile  constituents. 

Mr.  W.  H.  Coleman  understood  that  the  import  of 
petrol  or  motor  spirit  into  this  country  in  1912 
approximated  68  million  gallons.  He  thought  it  would 
not  be  possible  to  obtain  anything  like  this  quantity 
of  benzol.  If  all  the  metallurgical  coke  were  made  in 
by-product  ovens  29  million  gallons  of  motor  spirit  would 
be  an  outside  figure  for  the  quantity  that  could  be  produced 
and  that  was  assuming  that  the  whole  of  the  coal  would 
yield  benzol  equivalent  to  the  yield  of  benzol  from  Durham. 
Yorkshire,  and  Lancashire  coals.      In  1906  approximately 

17  percent,  of  the  total  coke  used  for  metallurgical  purposes 
was  made  in  by-product  ovens.  In  1910,  the  last  year 
for  which  figures  could  be  obtained,  the  percentage  of 
coke  made  in  by-product  ovens  was  34,  so  that  it  had 
practically  doubled  in  quantity  in  something  like  three 
or  four  years.  In  the  course  of  a  few  years  they  hoped 
to  have  the  bulk  of  the  coke  in  this  country  made  in  by- 
product ovens  as  it  was  in  Germany  at  the  present  moment. 
He  thought  Mr.  Bailey's  criticism  of  the  ammonia  yield 
scarcely  wept  far  enough.  He  was  aware  that  at  one  or 
two  coke  works  it  was  claimed  they  obtained  30  or  32  lb. 
of  sulphate  of  ammonia  per  ton  of  coal. 

Mr.  R.  H.  Claytox  enquired  what  power  was  required 
to  drive  the  fans  for  getting  out  the  tarry  matter  in  the 
centrifugal  process.  Such  apparatus  had  to  be  driven  at 
a  high  speed.  How  did  that  matter  stand  as  against  the 
recovery  of  ammonia  simply  by  condensation,  and  by 
plant  in  which  there  were  no  moving  parts  ?  With  reaped 
to  recovery  by  means  of  water-washing,  the  figure  given 
in  the  paper  showed  that  36  parts  came  out  of  the  coal 
ancl  50  parts  were  used  to  wash  out  the  remaining  traces 
of  ammonia  from  the  gas  :  50  parts  seemed  to  be  an 
excessive  amount.  From  his  experience  of  gasworks 
practice,  the  amount  of  added  water  to  finish  the 
extraction  of  the  last  traces  of  ammonia  was  very  much 
less,  and  he  asked  whether  that  figure  represented  a  modern 
plant.  The  flash  point  of  benzol  was  really  the  deter- 
mining factor  as  to  what  spirit  could  be  used  in  motors. 
The  flash  point  of  benzol,  of  course,  was  a  very  low  one, 
ancl  the  use  of  the  spirit  in  motorcars  had  been  thoroughly 
justified.  He  also  desired  information  with  respect  to  the 
comparison  to  the  gas  engine  and  the  steam  engine  in  the 
utilisation  of  the  gases.  It  had  been  stated  that  the 
utilisation  by  steam  was  as  two  La  to  five  by  a  gas  engine 
and  that  by  the  surface  combustion  of  the  boiler  it  became 
approximately  equal.  He  could  not  understand  how 
that  enormous  economy  resulted  which  the  statement 
seemed  to  represent.  The  efficiency  of  an  ordinary 
Lancashire  gas  boiler  was  about  7(1  per  cent.  By  -urfacc 
combustion  not  more  than  mi  percent,  would  be  obtained, 
so  that  he  could  not  understand  how  the  figure  would  be 
reduced  from  2  is  to  5  as  5  is  to  5. 

Mr  Holton  was  surprised  to  hear  of  the  low  yields  oi 
ammonia.  He  had  been  informed  by  a  managei  I 
coke-oven  works  in  the  Midland*  that  he  was  getting 
30  lb.  sulphate  per  ton  of  coal.  Everything  was  sealed 
up  and  there  was  no  outlet  for  any  ammonia  vapour-. 
For  the  previous  six  monthahehad  beenapeciallj  interested 
in  seein-  that  the  pipes  which  led  the  ammoniacal  liquor* 
t<»  the  liquor  well  were  trapped  or  had  ..  hood  put  on 
them  at  the  top  so  as  to  prevent  anj  am. noma  vapour* 
ascending  the  pipe.  By  adopting  this  practwe  the 
ammonia  yield  had  bee,,  greatly  increased.  He  wan  not 
cognisant  '  of  the  custom  in  ooke-oven  praeUos  wiw 
regard  to  dealing  with  ammoniacal  liquor 
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.Mr.  K  N.  Akdkkn  said  that  the  direol  process  with 
the  non-reaiM'iv  of  bonsai,  appealed  to  him  personally 

for  the  reason   that  there  was  DO  effluent  to  be  discharged 

either  into  the  sewers  or   water-courses.     He   gathered 

from   the    paper,    however,    that    this    process    had    been 

uallv  abandoned,   because  the   recover;    of   benzol 

was    a    profitable    process.     In    regard    to    the    effluent 

produced   in   the  semi-direct    process,    was   the   reduction 

m    the    volume    of    resultant    waste  liquor,    as   compared 

with  that  produced  in  the  original  water  absorption  plant, 

upanied  by  a  corresponding  increase  in  strength,  or 

were  the  effluents  obtained  in  the  two  eases  more  or  less 

nilar  composition  ?     In  other  words,  did  one  process 

-s  any  advantage  over  the  other  in  so  far  as  regards 

the  possibilities  of  pollution  ? 

Mr.  John  Bond  inquired  whether  the  author  had  had 
any  experience  of  inclined  ovens  with  regard  to  the  cost  of 
discharging  coke  from  these  ovens  as  compared  with 
horizontal  ovens.  In  one  of  the  tables  it  was  shown  that 
the  ammonia  made  in  gasworks  practice  was  equivalent 
1  bout  161b.  of  ammonium  sulphate  per  ton  of  coal 
carbonised.  He  believed  that  the  figures  now  stood 
at  an  average  of  about  24  lb.  of  sulphate  per  ton  of  coal. 
He  anticipated  that  when  the  gas  industry  used  the  vertical 
retort  more  generally,  this  yield  would  be  considerably 
increa-'-  I. 

Mr.  E.  Whkeleb  thought  some  of  the  speakers  had 
forgotten  that  different  percentages  of  nitrogen  existed 
in  different  samples  of  coal,  and  were  rather  inclined  to 
treat  coal  as  being  a  sort  of  standard  substance.  In 
analysing  many  samples  of  coal  from  different  parts  of 
the  world,  he  had  sometimes  experienced  great  difficulty 
in  obtaining  an  average  sample.  In  some  cases  he  had 
found  a  large  percentage  of  shale  with  varying  amounts 
of  nitrogen  in  the  shale,  and  also  varying  amounts  of 
nitrogen  in  samples  of  coal  which  came  from  the  same 
district  or  even  from  the  same  colliery. 

The  Chairman  said  they  were  aware  it  was  possible 
to  have  a  very  clear  effluent  from  an  ammonia  recovery 
works  which  was  by  no  means  harmless,  even  if  all  the 
lime  was  taken  out  of  it.  What  was  the  composition  of 
the  effluent,  and  could  it  be  used,  for  example,  for  coke- 
washing  ?  At  the  present  time  about  4,000  gallons 
•fluent  per  day  were  being  purified  at  the  Bradford 
« 'hemical  Works,  but  the  expense  was  rather  high,  and 
they  would  be  glad  if  the  quantity  could  be  reduced 
without  correspondingly  deteriorating  the  quality,  so  that 
it  would  be  possible  to  recover  the  benzol,  and  at  the  same 
time  dispose  of  the  effluent  fairly  easily  and  without  too 
great  coat.  The  agricultural  problem  mentioned  by  the 
author  of  the  paper  was  one  of  very  great  moment. 

Mr.  T.  H.  Byrom  said  that  unquestionably  the  amount 
of  nitrogen  differed  considerably  in  various  coals  from 
different  districts,  but  that,  in  his  experience,  coal  from 
a  particular  district  was  fairly  constant  as  regards  nitrogen. 
He  was  rather  surprised  to  hear  that  one  of  the  speakers 
had  noticed  such  wide  differences  in  the  same  coals. 
Possibly  that  was  doc  to  the  presence  or  absence  of  the 
shal'-y  matter  to  which  the  speaker  had  referred. 

Mr.  J.  Thorp  said  it  had  been  found  that  in  the  use  of 
benzol  for  motors  there  was  a  certain  amount  of  gummy 
matter  deposited  in  the  cylinder,  this  being  a  disadvantage. 

Mr.  Jas.  Baddit.ky  said  that  one  important  point  was 
the  possible  competition  of  synthetic  ammonia.     Be  was 

informed   that   the    Badi-ehe   Company   now   had   a   plant 

which  was  expected  to  turn  out  25,000  tons  of  ammonia 

mnum,  and  they  were  prepared  to  double  thai   plant 
in  the  immediate  future. 

Mr.  Abthub  Johvso*  thonghl  thai  the  difficulty  in 
the  semi-direel  punts  w.i-  to  deal  with  the  amount  of 
w&Ut  formed  anon  the  condensation  of  tl  Could 

n"»  lorn  trying  the  coal  before  it  wenl 

the  oven-,  so  thai  were  would  not  be  toco  a  I 

amount  of  Honor  to  deal  with  ? 

Mr  J  K.  Cuwroram  in  reply,  refeited  to  Mr.  Bafley'i 
irhat  really  constituted  tie-  coking  of  the  coal 
rith  regard  to  the  in  •  bown  on  the  screen,  the 

was  unfit  for  DSC  in  the  blast  furnace  .iad  tie-  pro.  , 

wa*  discontinued.     According  to  Profe    or  V.   B.   !•■ 

thing  like  :>,<*)'■  r.  lost  it-  col 

now  •    aker'-)   experience    wa     that 


the  amount  of  nitrogen  varied  very  considerably,  and 
scarcely  two  coke-plants  dealt  with  the  same  percentage 
of  nitrogen.  He  had  known  instances  of  nitrogen  of  less 
than  one  per  cent,  to  down  to  OS,  and  other  instances 
where  it  went  up  to  2  per  cent.  He  knew  of  yields  which 
varied  from  16  lb.  per  ton  of  coal  up  to  39.  He  was  much 
obliged  to  Mr.  Coleman  for  supplying  the  later  figure  with 
regard  to  the  importation  of  motor  spirit,  and  he  agreed 
that  if  the  whole  of  the  coke  in  this  country  were  made 
in  by-product  ovens  29  million  gallons  of  benzol  could  be 
obtained.  Mr.  Coleman  had  stated  that  the  amount 
of  coke  made  in  ovens  of  the  by-product  principle  in  this 
country  in  1910  was  34  per  cent,  of  the  whole.  In  Germany 
in  1900,  33  per  cent,  of  the  coke  was  made  in  by-product 
ovens  and  in  1909  it  was  80  per  cent.  Mr.  Holton  had 
spoken  about  the  claims  for  certain  coke  ovens  obtaining 
30  lb.  of  sulphate  of  ammonia  per  ton,  but  he  thought 
that  had  been  already  sufficiently  explained.  The 
losses  from  evaporation  were  considerable,  and  he  was 
afraid  that  in  the  case  of  coke-plants  this  point  was  not 
regarded  with  the  interest  it  ought  to  be.  The  figure 
given  by  Mr.  Sheard,  of  the  Sheffield  Gas  Company, 
quoted  in  the  "  Alkali  Inspector's  Report,"  showed  that 
the  loss  on  a  clear  day  amounted  to  from  three  up  to  five 
per  cent,  of  the  ammonia.  The  observation  about 
keeping  the  pipes  and  the  tanks  closed  referred  to  gasworks 
liquor,  which  was  usually  two  or  three  times  as  strong 
as  coke-oven  liquor.  The  average  strength  of  coke-oven 
liquor  was  0-859  per  cent,  ammonia.  The  effluent  from 
the  semi-direct  or  direct  processes  contained  most  of  the 
impurities  in  a  concentrated  form.  There  were  plants 
which  dealt  with  the  liquor  and  then  dealt  with  the  spent 
liquor  by  evaporation,  and  under  such  conditions  if  the 
volume  was  reduced  the  cost  of  evaporation  would  certainly 
not  be  so  expensive,  and  there  was  also  the  possibility, 
he  did  not  know  how  far  it  would  work  out,  of  heating 
up  the  effluent  in  order  to  drive  off  some  of  the  products 
in  a  volatile  form.  The  amount  of  gas  available  for 
power  was  up  to  30  per  cent.,  the  remaining  70  per  cent, 
being  used  in  the  coke-oven  flues.  He  was  not  aware 
of  any  coke-oven  gas  that  contained  dust,  but  if  it  was 
to  be  used  in  gas  engines  it  certainly  ought  to  be  passed 
through  purifiers,  as  was  done  on  a  very  extensive  scale  in 
a  South  Wales  coke  plant,  where  a  gas  engine  had  been 
running  for  five  or  six  years  continuously.  The  purifiers 
took  up  sufficient  quantities  of  sulphur  from  the  gas  to  be 
converted  into  sulphuric  acid  for  the  sulphate  plant, 
thus  creating  a  very  high  point  of  efficiency.  As  to  the 
area  of  cooling  surface,  the  nine  square  feet,  strictly  speak- 
ing, was  the  total,  representing  mains  as  well.  He  had 
seen  a  figure  given  of  six  square  feet  of  air  condensing 
surface  and  three  square  feet  of  water  cooling  surface  in 
addition.  He  did  not  think  it  possible  to  go  below 
the  figure  he  had  stated  with  satisfactory  results  in  the  case 
of  coke-ovens.  Touching  upon  the  point  of  drying  the  coal 
before  it  was  put  into  the  ovens,  he  had  had  experience 
of  coal  coming  from  the  washers,  and  he  thought  it  stood 
as  long  as  most  plants,  in  some  cases  up  to  three  days, 
and  even  then  there  was  8  to  10  per  cent,  of  water  in  it. 
He  thought  the  drying  process  would  require  some 
external  heat  in  order  to  obtain  any  real  advantage  from 
it.  He  had  heard  it  stated  that  the  power  required  to 
wash  out  1  he  tar  in  the  direct  processes  amounted  to  40  h.p. 
per  hour,  calculating  on  about  the  same  amount  of  coal. 
The  Simon-Carves  principle  removed  a  good  share  of  the 
la  i  by  the  cyclone  extractor,  without  any  moving  parts. 
the  above  figure  being  then  considerably  reduced.  As  to 
the  excessive  amount  of  water  used  on  a  coke  plant,  the 
average  be  had  given  was  the  average  of  eleven  coke  plants. 
and  he  thought  it  could  be  taken  as  fairly  representative. 
With  respect  to  the  comparison  between  gas  and  steam 
the  average   worked   out   as   two  is  to  five.      Oflener  than 

not  the  team  was  with  Lancashire  boilers,  and  with  an 
engine  consuming  perhaps  24  lb.  of  steam  twr  horse- 
power. In  the  OS  S  of  one  particular  car  he  knew  a 
certain  amount  of  "  gnmminess  "  occurred  in  the  cylinder 
through  the  Dae  of  benzol  motor  spirit,  but  it  did  not  prove 
a  serious  drawback,  and  the  average  chauffeur  ought  to 
be  able  to  deal  with  the  matter  quite  easily.  As  to  the 
torage  of  boalj  he  hud  definite  figures  frotn  a  German 
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gasworks,  showing  that  the  loss  of  ammonia,  after  eight 
weeks'  storage,  amounted  to  eight  per  cent.  The  effect 
of  storage  was  very  severe  on  the  amount  of  spare  gas. 
This  point  would  also  affect  gasworks  as  they  would 
have  a  less  turn-out  of  gas.  With  coal  that  had  been 
stored  for  any  length  of  time  it  was  quite  possible  to  get 
no  spare  gas  at  all. 


Obituary. 

ARTHUR  CROZIER  CLAUDET. 

Arthur  Crozier  Claudet,  A.R.S.M.,  the  eldest  son 
of  Frederick  Claudet,  of  London  and  Cannes,  the 
founder  of  the  well-known  firm  of  assayers  and 
metallurgists,  was  born  on  June  9th,  1855,  and  died 
after  a  few  da}rs'  illness  on  Januarjr  17th,  1913.  He 
was  educated  privately  and  at  the  Royal  School  of 
Mines,  where  he  took  the  Associateship  in  Metallurgy, 
in  1878.  After  the  death  of  his  father  in  1906,  he 
continued  i:i  business  alone,  and  also  succeeded 
his  father  as  assayer  to  the  Bank  of  England  and  the 


Royal  Mint  Refinery.  He  was  an  original  member 
of  the  Society  of  Chemical  Industry,  and  a  member 
of  its  Publication  Committee  from  1895  to  J899.  He 
contributed  a  paper  on  -'The  Relation  of  Chemical 
Industry  to  Metallurgy,"  to  the  London  Section  of 
the  Society  as  recently  as  1910  (this  J.,  1910.  1421). 
In  1906-7  he  was  President  of  the  Institution  of 
Mining  and  Metallurgy  of  which  he  had  been  treasurer 
from  its  foundation  in  1892,  he  served  on  the  councils  of 
the  Institute  of  Chemistry  and  the  Faraday  Society  for 
various  periods,  and  he  wasaLso  an  active  member  of  the 
Executive  Committee  of  the  Bessemer  Memorial  Fund 
from  which  the  Bessemer  Laboratory  at  South  Kensing- 
ton was  equipped.  Conjointly  with  Mr.  Henncn 
Jennings,  of  Washington,  D.C..  he  established  a  "post- 
graduate grants  fund,"  under  the  auspices  of  the 
Institution  of  Mining  and  Metallurgy,  to  supplement  the 
scholarships  of  the  Institution,  and  to  aid  in  assisting 
young  graduates  to  take  practical  courses  in  mines  and 
works  in  the  chief  mining  centres  of  the  world.  He 
was  a  man  of  amiable  and  generous  disposition  who 
was  much  esteemed  by  a  large  circle  of  friends. 
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Prime    movers. 


S.    Z.    de    Ferranti.     The 
Lecture,  Greenock,   1913. 


.lames    Watt 


The  author  states  that  he  has  succeeded  in  devising  a  tur- 
bine which  at  the  highest  temperatures,  and  with  great  and 
rapid  variations  of  temperature,  is  quite  free  from  mechani- 
cal troubles.  The  blading  is  formed  of  mild  steel,  electrically 
welded  throughout,  and  with  a  thin  coating  of  pure  sheet 
nickel  electrically  welded  on  to  the  surface.  The  steam  is 
worked  as  a  gas  at  high  temperature  throughout  the  tur- 
bine, being  superheated  initially  and  after  the  first  ex- 
pansion, then  re-superheatcd  before  it  docs  its  work  in  the 
second  stage  of  the  turbine,  and  exhausted  in  a  super- 
heated condition  through  a  regenerator  to  the  condenser. 
A  5000  H.P.  turbine  of  this  kind,  which  has  been  running 
for  some  time,  when  tested  at  a  load  of  two-thirds  full 
power  on  7  lb.  of  steam,  gave  results  corresponding  to  a 
consumption  of  0-625  lb.  of  oil  per  shaft-horse-power, 
with  the  steam  supplied  by  an  oil-fired  boiler  superheater 
^\<tem  of  85  per  cent,  efficiency.  The  results  now  being 
obtained  indicate  that  when  run  at  full  load  under 
favourable  conditions,  this  turbine  will  take  less  than 
6  lb.  of  steam  per  shaft-horse-power  and  that  the  system 
will  have  a  thermal  efficiency  of  over  24  per  cent.,  corres- 
ponding to  an  oil  consumption  of  about  0-55  lb.  of  oil 
per  shaft-horse-power. — A.  S. 

Patents. 

Scale  ;    Process  of  revwvin<i  ■ .        F.    E.   Coombs,    Au 

Sable  Forks.  N.Y.     U.S.  Pat.  1,049,054,  Dec.  31,  1912. 

THE  surface  covered  with  scale  i--  first  treated  with  water 
to  remove  soluble  matter  and  then  subjected  to  the  action 
of  a  solution  of  caustic  soda  (of  sp.  trr.  greater  than  1-10, 
and  at  a  temperature  above  100°  (.'.),  whereby,  it  is 
claimed,  the  scale  is  softened  and  rendered  easy  of  removal 
bv  known  means. — W.  E.  F.  P. 


Gaseous  fluids  ;   Treating .      H.C.Anderson,     Hamil- 
ton Township,  Pa.     U.S.  Pat.  1,049,796,  Jan.  7.  1913. 

The  gases  are  made  to  traverse  a  series  of  vertical  alter- 
nating up-take  and  down-take  flues,  being  drawn  from 
the  upper  part  of  one  up-take  and  forced  into  the  lower 
end  of  another  up-takx-,  by  the  action  of  a  liquid  falling 
in  finely  divided  condition  through  the  down  take  flue. 
The  cross-sectional  area  of  the  falling  liquid  is  approxi- 
mately equal  to  the  cross-sectional  area  of  the  down -take 
flue,  whereby  the  falling  liquid  has  a  propulsive  action 
on  the  gas.  —  \i.  N. 


Starch,  clay,  etc.  ;    Process  and  apparatus  for  stirring  -nut 

transporting  materials  such  as .     V.  Tasohl  und  <  o, 

Fr.   Pat.   146,008,  July   12.   1912. 

The  apparatus,  which  is  for  use  in  settling  troughs,  includes 
a  carriage  on  which  are  mounted  two  cylindrical  brushes 
rotating  in  opposite  directions  and  extending  across  the 
trough.  These  brushes  (one  of  which  maj  !><■  replaced 
liv  a" barrier)  are  situated  a  certain  distance  apart,  uv\. 
with  the  walls  of  the  trough, form  a  space  from  which  tie 
suspension  of  starch  or  other  material  i-  withdrawn 
by  a  pump.  A  strong  spray  of  water,  directed  int..  this 
apace    aids    in   stirring    tin-    material     The    oarriagi 

moved    along    the    trough   In    a  cable.       An  apparatus  fW 

use  in  settling  vat-  differs  from  the  preceding  in  that  the 
ends  of  the  two  brushes  :>\<-  joined  bj  lateral  walls  which 
serve  the  same  purpose  as  the  wall  of  the  trough  in  the 
former  case,  and  in  that   tie-  carriage  is  made  ton 
lateralis  each  time  it  reaches  a  side  ..f  tie  va1      I-  B. 


Evaporating    tea    water;     Apparatus  for  :""'/"' 

grating  steam.  1".  R.  J.  WUlw.  Kington  on  1 
From  C.  Mykolashek,  Raymond,  Wad...  I  B  \ 
Pat.  272.  Jan.  -.  1912. 

8m U.S.  Pat.  996,629 of  1911  i  ""-  •'••  ,!'n-  sT"     T-K-H 
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Mixing  machine.  H.  Tiedtkej  Assignor  to  Farbwerke 
vonii.  Meistcr.  Lucius,  and  Bruning,  Hoohst  on  .Maine 
Germany.     U.S.    Put.    1,048,763,   Deo.  31,    1912. 

Bag.  Tat.  4S49  of  L908  ;  this  J.,  L908,  t»T 4.    T.  F.  B. 
Separating  solid  matters  from  liquids  :   Apparatus  for 


A.    Huntzing,   Stockholm.     U.S.    Pat.    1,048,853,   Dec. 
31,   1912. 

Kr.  Pat.  430,689  ol  1911  :  this  J.,  1811,  L308.     T.F.B. 


Rni<iii>i   and  forcing   liquids  .     Apparatus  for 


J. 


Koerver,  Crefcld.  Germany.     U.S  Pat.  1,049,494,  Jan. 
:.  1913. 

1     I    P  •    17,283  oi  I'M  1  :  this  J.,  1912,  621— T.  V.  B. 

A  vapours ;  Apparatus  for  treating to  the  action 

tf  liquids.     ('.  H.  Fowler  and  K.  A.  Medley,  Greal  Crosby. 
I'.s.  Tat.   1,060,013,  Jan.  T.   1913. 

Bng.  Pal   23,864of  1911 ;  this  J.,  1912, 1167.— T.F.B 

Filtering  apparatus.     J.  M.  Neil.     Fr.  Pat.   145,617,  July 

1.   L912. 

Eng.  Pat.  14,388  of  L912;  this  J.,  1912,  1169.— T.F.B. 

Drying  party  or  granular  materials;  Apparatus  for . 

P..  Petri.     Ft.  Pat,  146,164,  April  27.  1912.     Under  Int. 
in..  April  27.  1911. 

-      I        Pat.  247,450  of  1911:  this  J.,  1912, 803.— T.  F.B. 


II a.     FUEL;    GAS;    MINERAL  OILS  AND 
WAXES. 

Hydrocarbon  [and  >th<r\  flames  :  Tin  inner  com  <>\  divided 
' .     F.  Hilter.    Z.  physik.  Chem,  1912,  81,  591—625. 

Is  the  author's  experiments,  the  division  of  the  flame 
».,-  effected  in  a  manner  similar  to  that  described  by 
Epstein  and  Krassa  (Z.  physik.  Chem.,  1910,  71,  28). 
A  porcelain  tube  about  30  om.  long  (8  mm.  diam.  f or  the 
ether  flame  and  20  mm.  diam.  for  the  illuniinat  ing  gas  flame) 
sunred  a-  burner.     The  outer  tube  of  the  flame  divider 

-i-i.  il  (if  ,i  Jena  glass  cylinder  of  ~>2  nun.  diam..  drawn 
out  at  the  upper  end  to  21  mm.  diam.  for  the  ether  flame 
and  to  32  mm.  for  the  illuminating  gas  flame.  Jn  con- 
firmation of  Babei  and  Riohardl  (this  J.,  1904,  976) 
it  wa.*  found  that  th«'  temperature  (no!  quite  1600°C.) 
of   the   tip   of   the   inner   (one   of  a   divided    illuminating 

flame,  m  measured  with  a  thermocouple,  agreed, 
withtha'  oafeulated,  with  the  aid  of  the  reaction  oonstan.4 
of  th<-  water-gas  equilibrium,  CO.+Hj^CO+H.O, 
from  th«   composition  of  tie-  gaaes  withdrawn  therefrom. 

i  point  :$o  cm.  above  the  tip  of  the  inner  oone  the 
temperature  measured  directly  was  aboul  KHMt  ('.  lower 
than  at  the  tip.  but  the  reaction  constant  calculated  from 
th<  tion  of  thi  withdrawn  al   this  point  did 

not  differ  greatly  from  that  found  for  the  tip  of  the  inner 
.  th<  equilibrium  nras  not  displaced  while  the  gases 
ooofed  by  ahout   hhki  i  .     it   mi  found,  however,  that 
the  ratios,  B  indCO:  Htfor  the  gates  withdrawn 

10  cm.)  above!  he  tip  of  the  inner  oone  were 
not  in  stoic biometrii  meot  with  those  for  th 

withdrawn  from   the  tip  it   -If.  and  this  we     traced   to  8 
difference  m composition  of  the  .  the  tip  and  i  h< 

out.-r    edge    'ahout    half-way    down)  tively  of    the 

inner  oone;  thei  0;  fi.ws  ally  the  same  in 

hot!  but  the  ratio,  II.1'    I  d    'and  hence,  also  the 

.her  in  t he  gases  at  the*  dge  t ban 
in  those  at  the  tip.  Experiments  were  also  mad'  with  ■ 
divided  ether  flame,  and  a  to  the  agree 

ment  of  the  calculated  and  obsei  ved temperatun     were  oh 
tained,    except    that    m    thi  the    temperatun 

-ii  nd  directly  and  an  call  ulated  wit  h  t  he  aid  of  the  n 
t  ion  constant  of  t  le   i  equilibrium  agreed  not  only 

at  the  tip  of  th<-  inner  cone  (temp.,  1600  ' !.),  but  also  at  a 
7    <m     above    the    tip   (temp,     i_'-'n   < '.).     The 
author  i.  jointed  out  thai  the  temperature 

ofthen.i  of  the  ilhiminatn  uculated 


from  the  heats  of  combustion  and  specific  heats  of  the 
gases  is  higher  than  that  measured  directly,  and  the  same 
baa  now  been  found  to  hold  good  in  the  ease  of  the  ether 
flame.  The  reason  for  this  discrepancy  has  not  yet  been 
elucidated.  No  difference  in  temperature  between  the  tip 
and  the  outer  edge  of  the  inner  eone  of  the  illuminating 
gas  flame  could  be  detected  by  means  of  a  thermo-couple, 
But  in  the  ease  of  the  ether  flame,  the  temperature  of  the 
outer  edge  was  50°  C.  higher  than  that  of  the  tip  of  the 
inner  cone.  (See  also  this  J.,  1903,  1038;  1906,  211; 
1910,  205.)— A.  S. 

Hydrogen  and  saturated  hydrocarbons  (methane,  ethane,  and 
propane)  ;  Analysis  of  mixtures  of — ■ — ■.  P.  Lebeau  and 
A.   Damiens.     Comptes  rend.,   1913,  156,   144 — 147. 

Ethan  k  and  propane  have  practically  no  vapour  pressure 
at  the  boiling  point  of  liquid  air,  so  that  a  mixture  of  these 
gases  with  methane  and  hydrogen  can  be  separated  by 
passing  it  into  a  reoeiver  surrounded  by  liquid  air, 
and  then  pumping  out  the  uncondensed  gases.  If  all 
four  gases  are  present,  the  volatile  portion  contains 
hydrogen  and  methane,  while  the  residue  contains  the 
ethane  and  propane.  The  two  fractions  may  then  be 
separately  analysed  by  combustion. — W.  H.  P. 

Roumanian  petroleum  and-  petroleum  products ;  Specific 
heat  of — — .  A.  Soheller  and  V.  Gheorghiu.  Petroleum, 
1913,  8,  033—534. 

A  WEIGHED  quantity  of  naphthalene,  the  heat  of  com- 
bustion of  which  was  known,  was  ignited  in  a  Berthclot- 
Mahler  bomb,  the  calorimeter  vessel  of  wdiich  was  filled 
with  the  oil  under  examination,  and  the  specific  heat 
of  the  oil  was  calculated  from  the  observed  rise  in  tem- 
perature. The  determinations  were  made  at  temperatures 
between  14°  and  20°  C.  In  this  way  the  following  results 
were  obtained  : — Crude  oils  :  Policiori,  0*4724  ;  Campina 
(rich  in  paraffin  wax),  0*4675;  Campina  (poor  in  paraffin 
wax),  0*4667;  Bustenari,  0*4625;  Unrefined,  products: 
Light  benzine  (sp.  gr.  0*7215),  0*484 ;  heavv  benzine 
(sp.  gr.  0*74(54),  0*4679  ;  petroleum  oil  (sp.  gr.  0*8142), 
0*4652:  gas  oil  (sp.  gr.  0*8642),  0*4619;  light  spindle 
oil  (sp.  gr.  0*9143),  0*4597  ;  refined  lubricating  oil  I 
(sp.gr.  0*9100).  0*4579;  II  (sp.  gr.  0*9100),  0*4567; 
and  naphthenic  acid  (technically  pure),  0*4630. — C.  A.  M. 

Coal  and  lignite.  Production  and-  consumption  in  tin 
principal  countries  of  the  world.  Board  <>f  Trade  J., 
Jan.  30,  1913.     [T.R.] 

The  following  particulars  relating  to  the  production  and 
consumption  of  coal  in  the  principal  countries  of  the  world 
are  extracted  from  a  Return  [Coal  Tables,  1911,  H.C. 
103/12]  recently  issued  by  the  Board  of  Trade: — 

Production.  The  production  of  coal  in  the  five  principal 
coal-producing  countries  of  the  world  in  1909,  1910,  and 
1911  was  as  follows,  tons  in  every  case  being  the  English 
ton  of  2240  lb.  :— 


•  ''Hill!  i  i< 


i  oited  Kingdom    .... 

many 

Prance 

Belgium    

United       States       ol 
Vmerica      


1909. 


Toils. 

263,774,000 

I  16,897,000 

36,519,000 

23,1  Ki. noii 


I'.IIO. 


Tons. 

264,433,000 

150,872,000 

37,030,000 

23,582,000 


M  I   132,000      1 17,854,000 


1911. 


Tons. 

271,899,000 

158,164,000* 

88,023,000 

22,683,000* 

143,025,000* 


*  Provisional  figures. 


Including  lignite. 


In   the    United    Kingdom,   Germany,  and    France   the 
production  in  1911  exceeded  that  of  any  previous  year, 

while  in   Belgium  it  was  less  than  in  any  of  the  five  pre 

ceding  years.     Tie-  average  annual  output  in  the  above- 

iiienl  ioned  count  i  ie     K  I     870  million  tons  m  the  live  years 

1906-10,   an   increase  on   the  average  for  the   previou 
quinquennium  of  oven  I T* »  million  tons,     ol  t  In-  remaining 
countries    included    in    the   tables.    Russia    alone   has   a 
production   I  receding  20  million  tons  yearly.     The  total 
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known  coal  production  of  the  world  (exclusive  of  brown 
coal  or  lignite)  in  1011  was  about  1050  million  tons. 
The  following  statement  shows  the  production  of  coal 
in  the  principal  parts  of  the  British  Empire  in  the  years 
1909, 1910,  and  1911  (the  amounts  are  in  every  case  stated 
in  tons  of  2240  lb.)  :— 


Country. 

1909. 

1910. 

1911. 

British  India  

Australia 

New  Zealand 

Canada   

Tons. 
11.870,000 
8,186,000 
1,911,000 
9,376,000 
5,534,000 

Tons. 

12,047,000 
9,759,000 
2,197,000 

11,526,000 
6,351,000 

Tons. 
12,716,000 
10,550,000* 
2,066,000* 
10,082,000* 

Union  of  South  Africa 

6,780,000 

*  Provisional  figures. 

Consumption. — The  consumption  of  coal  in  1911  in  some 
of  the  chief  consuming  countries  is  as  follows  : — United 
States  (including  lignite)  425,422.000  tons,  United  Kingdom 
184,859,000  tons,  Germany  133,437,000  tons,  France 
.">7. 133,000  tons,  Russia  *  28,298,000  tons,  Belgium 
24,126,000  tons. 

Lignite. — The  statistics  of  lignite  production  show  that 
the  principal  producing  countries  are  Germany,  Austria, 
and  Hungary,  which  in  1910  produced  68,430,000  tons. 
24,729,000  tons,  and  7,610,000  tons  respectively  :  in  1911 
the  output  in  Austria  was  24,859,000  tons,  whilst  the 
provisional  figures  available  show  a  production  of 
72.575,000  tons  in  Germany  in  the  same  year.  The 
quantity  of  lignite  produced  in  the  United  States  is 
included  in  the  figures  for  coal. 

Petroliferous  sandstone  near  Newark,     (.'hem.  and  Drugg., 
Jan.  18,  1913.  [T.K.J 

Borings  made  during  the  past  three  years  at  Kelham, 
near  Newark,  have  resulted  in  the  discover}7  of  a  thick 
band  of  sandstone  charged  with  crude  petroleum  below 
the  level  of  the  coal-measures.  The  oil  which  permeates 
the  sandstone  is  apparently  under  pressure.  Sir  Boverton 
Redwood,  to  whom  a  sample  of  the  oil  was  submitted, 
reports  that  it  is  a  true  normal  petroleum  of  excellent 
quality. 

Patents. 

[Water-gas.]    Gas;     Process    of   generating .     I).    D. 

Barnum,  Worcester,  Mass.     U.S.  Pat.   1,039,479,  Sept. 
24,  1912. 

In  a  vertical,  cylindrical  generator  for  the  production 
of  water-gas,  the  fuel  is  supported  upon  a  series  of  rocking 
grate-bars,  where  by  the  ash  is  removed  automatically  and 
continuously.  The  ignited  fuel  is  brought  to  a  state 
of  incandescence  by  means  of  an  air-blast,  which  latter  is 
subsequently  replaced  by  a  powerful,  vertical  steam  jet 
(of  inverted  conical  shape)  from  a  nozzle  centrally  disposed 
beneath  the  grate.  For  the  purpose  of  preventing  over- 
heating and  clinkering  of  the  outer,  annular  portion 
of  the  incandescent  mass  during  the  operation  of  both  air- 
and  steam-blasts,  steam  is  simultaneously  injected 
from  a  series  of  regulable  jets  radially  disposed  within  the 
walls  of  the  fuel  chamber. — W.  E.  F.  P. 

' la x- 1 cashing  apparatus.     H.  E.  Theisen,  Munich,  German y. 
U.S.  Pat.   1,049,317,  Dec.  31,  1912. 

The  apparatus  consists  of  a  stationary  casing  composed  of 
three  communicating,  drum-like  chambers  arranged  end  to 
end  about  a  horizontal  axle,  the  latter  also  passing  through 
the  central  passages,  or  necks,  by  which  the  chambers  are 
connected.  The  interior  of  each  of  the  end  chambers  is 
provided  with  two  series  of  disintegrator-members,  one 
secured  to  the  casing  and  the  other  adapted  to  rotate 
within  it ;  and  provision  is  made  whereby  both  series 
may  be  removed  together  as  a  single  unit. — W.  F.  F.  P. 

Coke  ovens.  R.  S.  Moss.  IV.  Pat.  440.403.  .May  7,  1912. 
See  U.S.  Pat.  l,025,419of  1912  ;  this  J.,  1912,  526.— T.F.B. 


Gas-furnace,     A.   Folliet,  Brussels.     U.S.   Pat.   1,049,569, 
Jan.  7,   1913. 

See  Eng.  Pat.  1645  of  1911  ;   this  J.,  1912,  16.— T.  F.  B. 

Retort;      Vertical for    carbonising    coat.    etc.     Camp 

Gen.  de  Construction  de  Fours.  Fr.  Pat.  446,373. 
July,  23.  1912.     Under  Int.  Conv.,  Jan.   17,  1912.' 

See  Eng.  Pat.  1347  of  1912  ;   this  J.,  1912.  032.—  T.  F.  B. 

Retort ;    Vertical for  the  carbonisation  of  coal.     Oomp. 

Gen.  de  Construction  de  Fours.  Fr.  Pat.  440.374. 
July  23,  1912.     Under  Int.  Com..  Dec.  21.  1911. 

See  Eng.  Pat.  28,852  of  1911  ;  this  J.,  1912,  675.— T.  F  B. 

Prat  ;     Process    and    apparatus   for    drying    and    utilising 

natural to  produce  gas  and  to  recover  the   nitrogen 

as   ammonium   sulphate.     Soc.    per    l'Utilizzazione    dei 
Combustibili  ltaliani.  and  I).  Civita.     Fr.  Pat.  44(1  212 
June  24,   1912. 

See  Eng.  Pat.  17.436  of  1911  ;   this  J..  1912.  805.—  T.F.B. 

Petroleum;     Process  for   distilling by   introduction  of 

steam.  H.  Buchler.  Fr.  Pat.' 445,932,  June  13,  1912. 
Under  Int.  Conv.,  June  16,  1911. 

See  Ger.  Pat.  245,545  of  1911  ;  this  J.,  1912.  526.— T.F.B. 


Ub. -DESTRUCTIVE    DISTILLATION; 
HEATING;    LIGHTING. 

Mantles  for  incandescent  gas  lighting  ;    The  manufacture 

of .     C.   R,    Bohm.     J.   Gas.    Lighting,    1913,    121, 

33—36,  100—101,  181—183. 

Knitting.  The  different  kinds  of  web  produced  on  the 
round  knitting  machine  possess  the  drawback  of  not 
having  the  pliability  of  the  ordinary  web.  While  cotton 
mantles  appreciably  decrease  in  brilliancy  after  use, 
those  of  ramie  fibre  are  very  constant,  but  the  mantles 
of  artificial  silk  now  coming  largely  into  use.  combine  the 
high  and  well-maintained  illuminating  power  of  ramie 
fibre  with  a  great  elasticity  of  the  ash  skeleton.  Cupram- 
monium-ccllulose,  Chardonnet  and  viscose  silks  are  all 
used  for  the  manufacture  of  mantles. 

Washing.  Both  cotton  and  ramie  mantles  require 
washing  before  impregnating,  in  order  to  remove  the  fat 
and  mineral  matter;  this  was  formerly  done  by  using 
first  a  3  to  5  per  cent,  solution  of  soda,  followed  by  a  1  to  3 
per  cent,  solution  of  hydrochloric  acid.  Recently  how- 
ever, the  process  has  been  simplified  :  the  mantles  are 
soaked  overnight  in  a  2  per  cent,  solution  of  nitric  add 
and  the  next  morning  tiny  are  centrifuged,  treated  with 
a  weak  solution  of  ammonia  and  then  thoroughly  washed, 
first  with  condensed  and  afterward-  with  pure  distilled 
water. 

Drying.  The  mantles  are  next  dried  in  a  current  of 
hot  air.  and  any  imperfect  ones  sorted  out.  From  tin- 
point  forward,  scrupulous  cleanliness  in  handling  the 
mantles  is  imperative. 

Impregnation.  The  mantles  are  impregnated  by  being 
soaked  in  a  25  to  33  per  cent,  aqueous  Bolution  of  thorium 
and  cerium  nitrates  in  the  proportion  of  99  :  I.  to  which 
very  small  amounts  of  beryllium  and  magnesium  nitral 
are' added,  in  order  to  harden  and  give  greater  strength 
to  the  ash  skeleton.  After  Boaking  in  the  impregnating 
liquid  for  a  period,  the  duration  of  which  varies  from  one 
to  two  minutes  in  the  case  of  cotton  or  ramie  mantles,  and 
takes  live  hours  for  mantles  of  artificial  Bilk,  the  super- 
fluous liquid  is  got  rid  of  by  passing  the  mantles  through 
a  wringing  machine.  The  quantity  of  s;dt-  left  ...  the 
man,],.,  can  be  varied  by  adjusting  'he  rollers  of  the 
wringing  machine.  The  mantles  are  ^-^  dried  ..'  »  tem- 
perature not  exceeding  SO  •  '..  for  which  purpose  the 
cotton  and  ramie  mantles,  "hid,  arc  cut  into  short  toogUi 
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bwfoffD  impregnating,  arc  Btretohed  over  glass  cylinders, 
and  the  artificial  silk  mantles,  which  are  impregnated  in 

lengths,  are  run  over  wooden  rollers.  The  upright  mantles 
next  fitted  with  a  sewn  on  tulle  head,  or  with  a  patent 
head  and  the  latter  is  fixed  l>y  treatment  with  a  At)  per 
cent,  aqueous  solution  of  aluminium  and  magnesium 
nitrates.  The  asbestos  loop,  by  which  the  mantles  are 
suspended,  is  next  sewn  on.  The  inverted  mantles  arc 
drawn  together  with  impregnated  cotton,  to  form  the 
'"  spider  "  and  are  then  fastened  on  to  the  supporting  ring. 

Burning-off.  If  it  be  desired  to  have  a  trade  mark  on 
the  mantle,  this  is  stamped  on  with  a  solution  of  didymium 
nitrate,  dissolved  in  a  mixture  of  alcohol,  distilled  water, 
ami  glycerin,  to  which  a  little  Methyl  Blue  has  been  added. 
The  mantle  is  next  shaped  on  a  wooden  shaper,  and  is 
then  burned  otf.  The  burning-off  is  effected  with  a 
bunsen  name,  beginning  at  the  top  of  the  mantle  to  prevent 
deformation,  and  the  mantle  is  then  shaped  by  being  held 
■  iver  the  flame.  It  is  afterwards  hardened  by  increasing 
the  procure  of  the  gas  for  a  period  of  from  1  -i  to  15  minutes. 
The  operations  of  fixing  the  heads  and  loops  and  burning- 
off  were  formerly  performed  by  hand,  but  recently 
machines  have  been  introduced.  The  mantles  now 
consist  of  a  skeleton  of  ash  and  are  ready  for  use,  but  will 
not  bear  transport.  They  are,  therefore,  next  dipped 
into  a  collodionising  solution,  consisting  generally  of 
100  parts,  of  4  per  cent,  collodion  solution,  40  parts  of  ether, 
6*5  parts  of  camphor  and  3*5  parts  of  castor  oil.  After 
drying  rapidly  at  a  temperature  of  from  50°  to  60°  ('. 
the  mantles  are  trimmed  to  the  proper  length,  sorted  out 
into  different  qualities,  and  the  imperfect  ones  rejected. 

The  author  gives  a  list  of  the  various  defects  to  which 
mantles  are  liable,  together  with  the  causes  to  which 
these  defects  are  to  be  attributed. — W.  H.  C. 

Petrol    air-gas    [for    lighting].     E.     Scott-Snell.     J.     Gas 
Lighting,  1913, 121,  183—186. 

The  author  stated  that  with  a  properly  designed  plant 
rx-trol  air-gas  systems  were  quite  safe,  and  that  with  the 
small  inverted  burners  in  general  use,  a  much  more 
brilliant  light  and  one  with  less  green  in  its  composition, 
could  be  obtained  than  with  low-pressure  coal  gas.  Where 
large  units  are  required  it  is  best  to  group  several  small 
burners.  In  cases  where  the  mains  had  been  too  small, 
a  reduction  in  lighting  effect  had  occurred  when  all  the 
lights  were  in  aae.  Petrol  air-gas  not  being  a  true  gas  is 
liable  to  be  affected  by  changes  of  temperature.  It  had 
been  found  best  to  use  air  containing  about  5  per  cent, 
of  [x-trol  vapour,  a.~  there  vva-  then  no  danger  of  explosion 
in  the  mains  if  the  burners  lighted  back  and  no  more 
p«-trol  w;t.-  consumed  than  with  weak  gas  of  11  per  cent. 
Thi-.  however,  was  only  possible  if  a  very  ugnl  spirit 
with  -r.  not  above  0-606  were  used.     With  heavier 

-pint  it  was  necessary  to  use  a  poorer  mixture  or  (here 
was  danger  of  the  petrol  condensing  in  the  mains,  and 
leaking  from  the  burners.  As  the  average  of  a  number 
of  t<*t^  the  author  stated  th.it  .i  gallon  of  petrol  gave 
.die. hour-,  and  with  petrol  at  Is.  9d  per  gallon 
worked  out  at  :{|d.  pei  1000  candle-hours. — W.  H.  C. 

Pr&jrt**   in   by-product   m.</-<///    ni    coki    ovetu.     •).    E. 
''hri-topher.     Set  Manchester  Section,  p.    115. 

Parana. 

H  ood  tpiru  and  furfural  [from  $awthut,  etc.];    Process  of 
timtmua  manufactun     of  and    apparatut    for 

•t ftirikiin/]  acetit   aad  therefrom.     V.   Raisin.     IV.   Pate, 
M8t871,  Oei    \2,  1911,  and  146,878,  Oct.  13,  1911. 

M )  '  irdust,  voi  d  era  in  .   etc, 

objected  to  the  action  of  a  hydrolvsing  acid,  inch  ac 
saJphnrotM  acid  •  mperature  of  about    l.~><i    C.,  in 

prewnee    of    steam.     The  produced    oomp 

.d   formic  acids,   furfural  and    methyl  alcohol,   in 
proport.  iug  with  th<-  rnat<nal  used,  together  with 

dphoroua   acid.      (2)  These   vepom     an    pa    ed 
in»<  divided  into  two  compartment 

The  lower  eosnpartmeni  thrbngh  which  the  vapom     are 
conducted  contain-  a  concentrated  tolntaon  of  sodium 
acetate,  whil-t   th<-   Bppec  eontpartaenl   contains  a  b 


concentrated  solution  of  the  same.  These  solutions, 
absorbing  the  heat  from  the  vapours,  are  progressively 
concentrated,  whilst  the  vapours  and  liquid,  passing 
through  the  coils,  are  finally  condensed  and  separated  in 
an  auxiliary  condenser.  Towards  the  end  of  the  digestion, 
when  the  discharge  of  vapours  diminishes,  the  vapours  are 
condensed  directly  by  means  of  cold  water  in  a  special 
condenser.  The  pyroligneous  acid  collected  is  distilled 
in  a  suitable  rectifying  column,  the  wood  spirit  and 
furfural  being  thus  separated  from  the  acetic  acid.  The 
latter  is  collected  on  its  discharge  from  the  still,  neutralised 
with  soda  and  the  solution  concentrated  in  the  manner 
described  above. — J.  F.  B. 


Electrode. 


Arc    electrode ;     Luminous    or   flaming    —    . 

J.  L.  R.  Hayden,  Schenectady.  Assignor  to  General 
Electric  Co..  New  York.  U.S.  Pats.  1,049,854  and 
1,050,019,  Jan.   7,    1913. 

See  Eng.  Pat,  710  of  1911  ;   this  J.,  1912,  65.— T.  F.  B. 


III.— TAR  AND  TAR   PRODUCTS. 

Liquids   [benzene  and   ether'] ;     Electrification  of  on 

flowing    through    pipes.     F.     Dolezalek.     Ghem.     Ind., 
1913,  36,  33—38. 

Experiments  were  made  to  determine  whether  benzene 
and  ether  when  forced  through  pipes  constructed  of  different 
metals  (copper,  brass,  iron,  lead  and  aluminium)  may 
become  electrified  to  such  a  degree  as  to  lead  to  danger  of 
the  ignition,  by  means  of  sparks,  of  the  explosive  gas 
mixture  above  the  liquid.  The  benzene  or  ether  was 
forced  from  a  reservoir,  by  means  of  carbon  dioxide  under 
pressure,  through  the  coil  of  pipe  to  be  tested  and  allowed 
to  drop  into  an  insulated  receptacle  connected  with  an 
electrostatic  voltmeter ;  the  reservoir  and  the  coil  of 
pipe  were  connected  with  the  earth.  The  metal  pipes 
were  used  in  the  condition  in  which  they  are  found  in 
practice,  i.e.,  covered  with  a  film  of  oxide.  The  experi- 
mental remits  are  plotted  in  curves  (see  figs.)  showing  the 
relation  between  the  velocity  (in  metres  per  second)  of  the 
benzene  or  ether  and  the  electrification  (volts)  {sec  curves) 
produced  in  pipes  of  the  different  metals.  For  90  per 
cent,  benzol,  iron  is  the  most  dangerous  metal,  and  alu- 
minium and  lead,  the  least  dangerous ;  it  should  be 
possible  to  prepare  a  brass,  with  a  higher  content  of  copper 
than  the  normal,  which  will  not  induce  electrification  of 
90  per  cent,  benzol.  Also,  by  adding  to  pure  benzene  a 
quantity  of  90  per  cent,  benzol  (10  c.c.  to  1  litre  of  pure 
benzene  in  the  case  of  the  samples  used  by  the  author) 
a  liquid  is  obtained  which  is  not  electrified  when 
forced  through  a  brass  pipe.  For  pure  benzene,  lead  is  the 
safest  metal.  Anhydrous  ether  (distilled  over  sodium) 
becomes  electrified  much  more  strongly  than  moist  ether  ; 
brass  pipes  are  the  safest,  and  iron  pipes  the  most  dangerous. 
A  spark  capable  of  igniting  an  explosive  gas  mixture 
can  be  produced  by  a  potential  of  300  volts  under  very 
favourable  conditions,  but  usually  500 — 1000  volts  are 
'.<■  essary.     It  may  be  accepted  that  it  is  quite  safe  to  force 

liquids  through  pipes  at  velocities  capable  of  developing 
nut  lie. re  than  500  volts  and  the  permissible  velocities 
for  the  different  metals  in  the  case  of  benzene  and  ethe. 
can  be  ascertained  f .  om  t  he  curves.  If  a  metal  receptacle 
connected  with  the  earth  is  used  to  receive  the  liquid 
issuing  from  the  pipe,  the  risk  is  less,  and  under  such 
conditions  no  danger  is  to  be  apprehended  in  the  ease  of 
ether,  but  benzene  is  such  a  bad  conductor,  that  even 
with  a  conductive   metal  receptacle,  dangerous  charges 

may  accumulate  on  the  surface  of  the  liquid.  With  ether, 
dangerovu  conditions  may  arise,  if  it  become  strongly 
electrified  by  pa   ling  through  pipes,  cocks,  or  the  like, 

and  is  then  received  in  glass  carboys  or  funnels,  or  in 
metal  vessels  r<  ting  on  an  insulating  support.  On 
forcing  the  last  portions  of  benzene  or  ether  out  of  a  vessel 
by  means  of  pumps, or  compressed  air,  the  liquid  may 
be  converted  into  spray  ;  un'der  these  conditions,  benzene 
does  not  become  dangerously  electrified,  but  a  charge  of 
era!  thousand  volts  may  be  produced  in  the  case  of 
et  her.  —A.  S. 
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Cx.  IV.— colouring  matters  and  dyes. 
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a-3X<iphth(i-iiit  :  New  mtthods  for  preparing  asymmetric 

.     P.  Reiteenatein  and  F.  Andre.    J.  prakt.  Chem., 

1913,  87.  97— lia 

••A-NAFRTHAznra  is  obtained  in  theoretical  yield  when 
sulphury]  ohloride  react  a  with  ^-naphthylamine  in  pyridine 

solution.  Sulphur  ohloride  may  also  he  used  as  a  con- 
densing agent,  l>ut  less  advantageously  on  account  of  the 
sulphur  formed,  this  being  very  difficult  to  separate.  A 
thin!  method  is  to  sublime  ^(-naphthylamine  with  per- 
oxides. The  same  product  (identical  with  that  of  Ger. 
165,226  :   this  J..  1906,  369)  is  obtained  in  each  case. 

— J.  B. 

Patents. 

Orihoaminobenzoyl-o-bcnzoic     acid     and     Ha     derivatives  ; 

Manufacture  of  inner  anhydrides  (lactams)  of .     Act.- 

-.    f.    Anilinfabr.,    Treptow.    Germany.     Eng.    Pat. 
22,440,  Oct.  2,  1912.     Under  Int.  Conv.,  Jan.  10,  1912. 

Whex  o-aminobenzovl-o-benzoic  acid  or  a  derivative  there- 
of of  thegeneral  formula, HOOC.C6H4.CO.C6H.,(NH,)X.Y 
(CO:NlI_:X:Y=  1 :  2  : 4  : 5;  X  and  Y  may  be  hydrogen 
i  v  any  subst  it  uent .  especially  met  hyl,  carboxyl,  or  halogen), 
is  heated,  either  alone  or  in  presence  of  a  solvent  or  diluent 
of  high  boiling  point,  or  with  an  acid,  it  is  converted  into 
the  eorrespondincr  lactam.  The  products  may  be  used  for 
the  ptirification  and  separation  of  o-aminobenzoyl-o-benzoic 
acid  and  its  derivatives,  especially  from  the  isomer - 
idee  :  they  may  also  serve  for  the  manufacture  of 
anthraquinone  derivatives.  They  are  converted  into  the 
salts   of  the   original  acids  bv  means    of  strong  alkalis. 

— T.  F.  B. 

a-Chloroanthraquinones  ;    Process  for  making .    Farb- 

rke  vorm.  Meistcr,  Lucius,  unci  Briining.     Fr.  Pat. 
323.  Sept.  29,  1911. 

a'HLOROANTiiRAQuixoNKS  may  be  obtained  by  heating 
thf-  corresponding  anthraquinone-a-sulphochlorides,  in  the 
or  nascent  state,  and  with  or  without  addition  of  a 
solvent  or  catalytic  agent.  Thus,  the  sulphochlorides 
may  be  heated  at  or  above  their  melting  points,  or  at 
lower  temperatures  in  presence  of  chlorides  or  other 
catalysts.— T.  F.  I',. 

Tarpaint  and  press**  of  manufacturing  same.      F.  Raschig, 
Lading  in  Rhine.  Germany.    U.S.  Pat.  1,049,916, 

Jan.  7.  1913. 

See  Fr.  Pat. 416,177  of  1910  ;  this  J.,  1910, 1368.— T.  F.  B. 

f'oal  tar  ;    Method  of  treating [to  make  paint  for  ships]. 

■1.  Petersen.     Fr.  Pat.  446,161,  May  7.  1912. 

See  Eng.  Pat.  10,958  of  1912;  this  J.,  1912,  1190— T.  F.B. 

hydrocarbons  [thiophen,   etc.]  from  acetylene; 

Prrfin*  for  making .      W.  Stcinkopf  and  ('..  Kirchhoff. 

Fr.    Pat.    146,186,  July   18.   1912.     Under  Int.  Conv., 
July   19.    1911. 

Pat.  262, 176  oi  19 1 1  :  this  J.,  1912, 1201.— T.P.B. 

ylglgeine-o-carboxylic    -irid    and    ethylenedianthraniUc 

arid  or  lh> ,  /' ■  .  ■       for  making  nuclei/*  nitroso 

ierwalivLsaf .    J.  D.  RiedelA.-G.    Fr.  Pat. 446,425 

June  19,  1912.     Under  Int.  Conv.,  June  l!»,  1911. 

•    14,941  of  1012  ;  this.!..  1912,914.— T.  F.  B. 

Anlt  lf,hr, „,r    add*  ;      Process   for    producing 

.  Farbeofebr.  vorm.  1     Bayer  and  Co.     Fr.  Pat 

44'  kug.   •"..    1^12.     Under  Int.  Conv.,  Autr.   23 

I91L 

S«E  I  :■  -    PM    |  US  of  KM  2;   this  J.,  1912,  914.—  T.  F.  B. 


IV.— COLOURING    MATTERS    AND  DYES. 

Tit   analytic  of  ■  luffs. 

8c»  XI.  of  the  International  frrmmfarinii  of 

Analyna  have  come  to  the  eon  loaion  that  the  unification  of 
the  methyl-  eaaployad  fan  the  anaryah  of  organic  eolonring 


matters  is  not  possible  in  the  present  state  of  the  industry, 
and  would  not  bo  of  any  practical  use.  However,  an 
international  agreement  might  be  advantageous  in  certain 
cases,  such  as  that  of  those  organic  dyestuffs  which  are 
taken  as  a  standard  in  the  levying  of  customs  duties. 
The  Sub-Commission  would,  therefore,  be  glad  to  hear  of 
any  case  in  which  it  is  considered  that  such  an  international 
agreement  would  be  desirable.  Communications  may  be 
addressed  to  the  President,  Prof.  Fr6deric  Reverdin,  44, 
Avenue  Gare  des  Eaux-Vives,  Geneva,  or  to  Prof.  Ed. 
Knecht,  The  University,  Manchester,  or  Mr.  C.  Rawson, 
22,  Cumberland  Street,  Manchester. 


Indigo ;    Valuation  of 


J.   Barnes.     J.  Soc.  Dyers 


and  Col.,  1913,  29,  10—11. 

The  author  describes  a  comparative  colourimetric  method 
for  the  valuation  of  indigo,  which  was  found  to  be  reliable 
and  serviceable,  during  many  years.  Half  a  grm.  of  the 
finely-ground  sample  is  sulphonated  with  15  c.c.  of  just 
slightly  fuming  sulphuric  acid,  in  a  glass  bottle  with  about 
15  grms.  of  broken  glass.  The  whole  is  well  shaken, 
allowed  to  stand  12  hours,  well  shaken  and  allowed  to 
stand  a  further  12  hours,  diluted  to  500  c.c,  and  allowed 
to  stand  overnight.  5  c.c.  of  the  supernatant  solution  are 
mixed  with  100  c.c.  of  distilled  water  and  compared  in  a 
colourimeter  with  a  standard,  an  average  quality  of  indigo 
sulphonated  in  a  similar  manner.  The  instrument  is  set 
at  the  mark  20  in  the  case  of  the  sample,  and  is  matched 
with  the  standard,  the  "  comparative  value "  being 
obtained  by  dividing  the  scale  reading  by  the  price  in  pence 
per  lb.  The  method  has  an  error  of  not  more  than  5  per 
cent,  and  was  found  to  be  in  fair  agreement  with  the 
permanganate  method. — G.  H.  F. 


Azo-dyestuffs;  Halogen  substituted 


Chem.,  1913,  34,  243- 


-.  S.Weber. 
-254. 


Monats. 


By  diazotising  the  various  halogen -substituted  anilines 
and  combining  with  /3-naphthol-8-sulphonic  acid,  a- 
naphthol-2-8-disulphonic  acid,  and  1.8.6-ammonaphthol- 
sulphonic  acid,  the  influence  of  the  nature,  position, 
and  number  of  the  entering  halogen  atoms  upon  the  shade 
and  properties  of  the  dyes  formed  was  studied.  With  the 
ortho-,  meta-,  and  para-chloro-anilines,  bromo-anilines, 
and  iodo-anilines,  it  was  found  that  the  iodo -derivatives 
give  colours  of  darker  shade  and  slightly  less  solubility 
than  the  bromo- derivatives,  which  again  are  darker  and 
slightly  less  soluble  than  the  chloro-derivativcs.  Com- 
bination takes  place  most  slowly  in  the  case  of  the  iodo- 
derivatives,  and  is  quickest  for  the  chloro-derivati 
The  halogen  substituted  dyes,  compared  with  the  unsub- 
stituted  dyes,  equalise  much  better,  have  better  fastness 
to  light  and  washing,  and  incomparably  greater  tinctorial 
power.  The  position  of  the  halogen  influences  the  shade 
in  that  the  ortho  derivatives  are  slightly  redder,  the  meta 
yellower,  and  the  para  slightly  bluer.  Again  the  ortho 
and  para  derivatives  are  superior  to  the  meta  derivativi  s, 
being  faster  to  light  and  washing,  better  equalising,  and 
having  better  tinctorial  power.  The  bromo-  and  iodo- 
derivatives  are  superior  to  the  chloro-derivatives,  giving 
deeper,  slightly  redder  colours,  dyeing  slower,  and  having 
very  good  equalising  properties.  Di-bromo  substituted 
dyee  give  darker  and  fuller  shades  having  good  equalising 
properties. — G.  H.  F. 


Congo  Red.     F.   I.  Bogojavlenski  and  V.  G.  Schaposch- 
nikov.     J.  Rusb.  Phys.-Chcm.  Boo.,  1912,  44,  1813—1844. 

Thk  action  of  cither  strong  or  weak  acids  (even  carbonic 
acid)  on  Congo  Red  results  in  the  replacement  of  the 
odiom  by  hydrogen.  With  strong  acids  the  action 
proceeds  rapidly  and  yields  a  dark-blue  precipitate,  whieh 
when  washed  gives  a  blue  colloidal  solution;  the  latter 
cannot  be  freed  from  admixed  impurities  by  washing  and 
dialysis.  This  solution  of  Congo  Blue  exhibits  electrical 
conductivity,  but  this  is  probably  conditioned  by 
Lmpuritii  pn  ent.  The  action  of  weak  acids  give  the 
same  product,  but  in  a  crystalline  condition.  Very 
small  crystals  of  t'orit?o  Blur-  arc  capable  of  forming 
suspensions,  which  closely  resemble  the  colloidal  soluti' 
both  the  colloidal  particles  and  the  crystals  carry  negative 
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charges,  both  are  coagulated  without  change  of  structure 
by  acids  or  acid  salts,  and  both  the  colloidal  solution  and 
the  filtered  crystalloidal  suspension  show  Brownian 
movement  under  the  ultramicroscope,  the  crystals  passing 
through  the  filter.  The  theoretical  considerations  lead 
to  the  following  conclusions.  The  change  in  colour  of 
substantive  tetrazo-dyes  is  conditioned  by  change  in  their 
intramolecular  structure.  The  red  forms  of  amino-  and 
hydroxy-tetrazo-dyes  of  the  Congo  Red  type  correspond 
with  the  azoid  configuration  of  the  molecules,  whilst  the 
blue  forms  correspond  with  the  quinonoid  structure.  The 
instability  of  these  forms  and  their  ready  interconversion 
are  regarded  as  due  to  the  agency  of  so-called  "  suspen- 
sive "  linkages  and  of  mobile  hydrogen. — T.  H.  P. 

Dyestuffs  ;    Comparison  of  the  methods  for  the  quantitative 

determination  of .     H.  Salvaterra.     Monats.  Chem., 

1913,  34,  255—281. 

The  author  has  compared  the  methods  for  the  quantitative 
estimation  of  dyestuffs,  using  dyes  which  are  generally 
employed  in  silk  dyeing,  e.g.,  Malachite  Green,  Crystal 
Violet,  Magenta,  Naphthol  Yellow  S,  Martius  Yellow, 
Crystal  Ponceau,  Fast  Ponceau,  and  Cotton  Scarlet  extra. 
Results  obtained  by  Knecht's  process  of  titrating  with 
titanous  chloride  (see  this  J.,  1905,  154)  agree  very  well 
with  those  obtained  by  titrating  with  another  dyestuff 
and  finding  the  end-point  by  spotting  upon  filter  paper, 
as  was  first  suggested  by  Knecht  and  Rawson  and  improved 
by  Pelet  and  Garuti  (see  this  J.,  1904,  1047).  The 
colourimetric  method  was  found  to  be  not  so  reliable  ; 
and  it  is  recommended  to  employ  Knecht's  titanous 
chloride  method  by  direct,  and  not  indirect,  titration 
whenever  possible,  as  it  gives  better  results.  Of  the  two 
methods  Knecht's  is  more  useful  as  it  is  applicable  to 
nearly  every  class  of  dyestuffs.  The  two  methods  were 
used  for  estimating  the  amount  of  the  above  dyes  taken 
up  by  silk  from  a  dye-bath,  and  no  relation  between  the 
amount  taken  up  and  the  molecular  weight  of  the  dye 
could  be  found.  It  is  noted  that  with  an  increasing 
number  of  sulphonic  groups,  the  affinity  of  colours  for 
silk  decreases. — G.  H.  F. 


Action  of  protective  colloids  on  developed  dyes.     Lichtenstein. 

See  VI. 


Determination  of  stannous  chloride  and  of  chlorates  by  means 
of  Methylene  Blue.      Atack.      See  XXIII. 

Patents. 

[Azo~\  dyestuffs  fast  to  acid  ;    Manufacture  of  substantive 

.     Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 

Second  Addition,  dated  June  29,  1912  (under  Int. 
Conv.,  Aug.  14,  1911),  and  Third  Addition,  dated 
July  30,  1912,  to  Fr.  Pat.  376,888,  April  18,  1907. 

(1)  Dyestuffs  similar  to  those  obtained  according  to  the 
principal  patent  (Eng.  Pat.  9548  of  1907  ;  this  J.,  1907, 
960)  and  the  first  Addition  (this  J.,  1907,  1083),  may  be 
produced  by  combining  diazo  or  diazoazo  compounds 
with  p-aminobenzoyl-2.8.6-aminonaphtholsulphonic  acid, 
diazotising  the  products,  and  combining  with  2.5.7- 
aminonaphthoLsulphonic  acids  or  with  their  acidyl  com- 
pounds substituted  in  the  amino  group.  (2)  In  place  of 
using  aminobenzoyl-2.5.7-  or  -2.8.6-aminonaphtholsul- 
phonic  acids  for  the  first  combination,  the  aminobenzoyl 
derivatives  of  other  aminonaphtholsulphonic  acids  may  be 
used,  e.g.,  thel.8.4-  or  the  1.8.5-acid,  H-acid,  etc.  Further, 
in  the  final  combination,  the  2.5.7-aminonaphtholsulphonic 
acid  may  be  replaced  by  other  aminonaphtholsulphonic 
acids  or  their  acidyl  or  aryl  derivatives. — T.  F.  B. 

Disazo  dyestuffs  ;   Process  for   making   violet   to   greenish- 
black  basic .     Farkwerke   vorm.     Meister,    Lucius, 

und  Briining.     Fr.  Pat.  446,611,  Oct.  5,  1911. 

See  U.S.  Pat.  1,029,639  of  1912;  this  J.,  1912,  678: 
1.5-  or  1.8-diaminonaphthalene  may  be  used  in  place  of 
the  heteronuclear  aminonaphthols. — T.  F.  B. 


Sulphide  dyestuffs  ;  Process  for  producing .  Farben- 
fabr vorm  F.  Bayer  und  Co.  Fr.  Pat.  446,566,  July  26, 
1912.     Under  Int.  Conv.,  Aug.  31,  1911. 

Dyestpffs  which  dye  cotton  green  shades  fast  to  washing 
and  hght,  are  obtained  by  heating  with  alkali  polvsulphides 
and  copper  or  copper  compounds,  the  indop'henols  or 
leuco-indophenols  prepared  by  condensing  perimidine  and 
its  derivatives  with  p-aminophenol  or  its  derivatives. 

— T.  F.  B. 

Vat  dyestuffs  of  the  anthraquinone  series.  Badische  Anilin 
und  Soda  Fabrik.  Fr.  Pat,  446,751,  Aug.  1,  1912. 
Under  Int.  Conv.,  Jan.  2,  1912. 

A  new  series  of  vat  dyestuffs,  differing  materially  from  the 
aminoanthraquinone-acridones  described  in  Fr.  Pat. 
427,479  (this  J.,  1911,  1111),  is  obtained  by  nitrating 
anthraquinone-acridones  containing  halogen  substituents 
in  the  benzene  nucleus,  and  then  reducing  the  products, 
e.g.,  by  alkaline  hydrosulphites.  They  dye  cotton  blue 
to  greenish  blue  shades,  and  may  also  be  used  in  the 
preparation  of  colour  lakes. — T.  F.  B. 

Cotton  [azo]  dyes  ;    Violet 


-.  A.  L  Laska,  Offenbach, 
Assignor  to  Chem.  Fabr.  Griesheim-Elektron,  Frankfort 
on  Maine,  German}'.     U.S.  Pat.  1,049,109,  Dec.  31,  1912. 

See  Eng.  Pat,  18,648  of  1912  ;  this  J.,  1912,  1073.— T.F.B. 

Anthraquinone    derivatives;     Manufacture    of  sulphurised 

[dianthraquinonyl    sulphides].      Farbenfabr.    vorm. 

F.  Baver  und  Co.  First  Addition,  dated  June  13,  1912, 
to  Fr.  Pat.  441.772,  March  26,  1912.  Under  Int.  Conv., 
June  20,  1911. 

See  Eng.  Pat,  12,865  of  1912  ;  this  J.,  1912,  1025.— T.F.B. 

Anthracene  series  ;    Production  of  new  derivatives  of  the 

[dianthraquinonyl  thio-ethers].     Farbenfabr.  vorm. 

F.  Bayer  und  Co.  Fr.  Pat.  446,492,  July  24,  1912. 
Under  Int.  Conv.,  July  26,  1911. 

SEEGer.  Pat,  252,530  of  1911  ;  this  J.,  1912,  1117.— T.F.B 

Azo  dyestuffs  and  process  for  making  them.  H.  Levinstein, 
J.  Baddilev.  and  Levinstein.  Ltd.  Fr.  Pat.  446,170. 
May  21,  1912.     Under  Int.  Conv.,  May  22,  19 11. 

See  Eng.  Pat.  12,281  of  1911 ;  this  J.,  1912,  634.— T.  F.  B. 


Azo  dyestuffs  ;  Process  for  making  brown 


-.     Farbwerke 
vorm.  Meister,  Lucius,  und  Briining.     Fr.  Pat.  446,502, 
Oct.  3,  1911. 
See  Eng.  Pat.  22,691  of  1911  ;  this  J.,  1912,  380.— T.F.B. 

Vat   dyestuffs    of  the   anthraquinone   series  ;     Process  for 

making .     Farbwerke   vorm.    Meister.    Lucius,    und 

Briining.     Fr.  Pat.  446,838,  Oct.   11,   1911. 

See  Eng.  Pat.  23,1 10  of  1911  ;  this  J,  1912,  326.— T.  F.  R 
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Humidity  ;    Influence  of on  (a)  the  count  <>/  yarn  and 

(6)  the  strength  of  doth.     P.  W.  Barwick.    J.  Boa  I'yor- 
and  Col..   1913,  29.   13—18. 
Tests  of  yarn  for  "count  in  condition  reoeWed,"  van 
according  to  the  moisture  in  th.-  sample  and  the  numiditj 
of  the  atmosphere  at  the  time  of  testing.      I  In.-  il  mi 
found  that  for  a  sample  of  normal  grey  cotton  yarn  U  ited 
throu.dio.it  a  period  of  three  months  the  rnoistun 
varied  from  6  to  in  per  oent.     Assuming  the  yernto  I 
been  40's,  this  corresponds  to  anappareol  variation  bet* 
41's  and  39's      fc  regards  influence  of  humidity  on 
teste  on  wool  ootton,  and  linen  cloths,  showed  'ha.  th< 
strength   depends    to    a    considerable  extent    upon    the 
conditions  of  the  atmosphere  to  which  the  olotb  IS  eM.osed 
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prior  to  testing.  Pieces  were  cut  into  six  strips  in  the 
direction  of  the  warp,  and  tested  in  the  direction  of  the 
•an  under  recorded  variations  of  the  relative  humidity 
of  the  atmosphere,  the  average  strength  of  samples  from 
the  six  strips  being  taken.  An  ordinary  grey  cotton 
drill  and  a  flax  canvas  showed  an  increase  or  decrease  in 
strength,  according  as  an  increase  or  decrease  in  the 
relative  humidity  of  the  air  took  place,  the  differences 
in  strength  varying  as  much  as  12  and  18  per  cent, 
respectively.  A  wool  cloth  (serge)  showed  a  decrease 
or  increase  in  strength  according  as  the  relative  humidity 
of  the  air  increased  or  decreased,  the  results  varying  as  much 
as  14  per  cent.  The  author  emphasises  the  necessity  of 
adopting  some  uniform  conditions  of  humidity,  and 
possibly  also  of  temperature,  under  which  tests  should  be 
carried  out.  and  goods  shoidd  not  be  rejected  as  not 
agreeing  with  specification  unless  reliable  tests  have  been 
made  under  stated  and  agreed  conditions  of  humiditv. 

— G.  H.  F. 

M-'-hanical  wood  pulp  [hemlock  and  jack  pine];    Effect 
of  variable  grinding  conditions  on  thequalityand  production 

of  .     J.   H.  Thickens.     Papierfabrikant,  1912,  10, 

1483—1488  ;    1913,  11,  7—8.     (See  also  this  J.,  1912, 
869.) 

Tue  scarcity  and  rise  in  price  of  spruce  wood  in  the  United 
States  has  led  the  Forest  Service  to  institute  experiments 
with  a  view  to  the  production  of  pulp  of  sufficiently 
good  quality  for  "'  news "  paper  from  inferior  woods, 
principally  hemlock  and  jack  pine.  An  experimental 
grinding  station  with  electrically  driven  and  indicated 
machinery  is  in  operation  at  Wausaw,  Wis.  Among 
the  experimental  results  established,  the  following  com- 
parative table  of  yields  may  be  quoted  : 


Species  of 
wood. 

Weight  per            Yield  per 
100  cub.  ft.         100  cub.  ft. 
abs.  dry.         of  solid  wood. 

Efficiency 

of 
conversion. 

Hemlock 

Jack  pine 

lb. 
2840 

2480 

2540 

lb. 
2480 
2000 
2100 
2200 

per  cent. 
87-3 
88-2 
84-8 
86-7 

100  cub.  ft.  of  solid  wood  fairly  represents  the  amount 
of  wood  in  a  rossed  cord,  and  as  a  basis  of  yield,  eliminates 

ramble  loss  in  barking.  Of  the  grinding  losses,  6  per 
cent,  can  be  accounted  for  in  the  waste  waters  and  1  per 
cent,  in  the  screenings;  the  remaining  losses  are  not  yet 
accounted  f'ir.     Among  the  factors  of  grinding,  speed  and 

-ur<-  affr-ct  quantity  rather  than  quality  of  product, 
and  for  a  given  speed  there  is  a  corresponding  pressure 
which  will  yield  the  maximum  production  with  minimum 

imption  of  power.  The  most  efficient  grinding 
condition  of  the  stone iswhen  there  Ls  a  maximumamount 
of  grinding  surface  and  still  a  sufficient  depth  between 
th"  ridz<->  to  carry  away  the  pulp  as  fast  as  it  is  ground. 
Th  nits  were  obtained  with  a  3-to-the  inch  solid 

straL  ••    Kurr,  topped  with  a  12-to  tie-  inch  spiral-cut 

burr.  The  fil>re~  wan  long  and  fine,  free  from  shives. 
When  the  surface  of  th's  stone  is  properly  dressed,  the 
principal  factor  influencing  the  quality  of  the  pulp  i  th'' 
erain  of  th<  lie    temperature  of  grinding  affects 

production,  which  was  greater  when  a  high  tempera- 
ture wai  manhnd  ;  the  influence  of  temperature  upon  the 
quality  was  not  apparent,  bat  was  not  rally  investigated 

difficulty   v.  rienoed    in   naming  the   papers, 

except  in  tl  oj  jack  pine,  the  resin  of  which  gave 

a  little  trouble  ;  the  quality  of  th<-  p  impared  well 

with  standard  "news"  quality,  with  the  exception  of 
on<  i  d   of  26  per  cent,   of  hemlock  sulphite   pulp 

and  ~~>  per  Bant,  of  jack  pine  mechanical  pulp.     J.  I".  I'.. 


Atparagui  plant;    Pr  <,f  cettulo  r  from  the 

<».  Retake.    Chem.-Zeit.,  1913,  37,  HI. 


The  plant  itself  must  be  removed  and  burnt  at  the  end  of 
the  season,  on  account  of  the  danger  of  fangus  infection. 
Both  these  materials  may  serve  for  the  production  of 
fibrous  cellulose  of  good  quality.  The  shoaths  may  first 
be  boiled  for  the  preparation  of  soup  extracts  and  the 
residues  subjected  to  chemical  treatment  for  the  prepara- 
tion of  cellulose.  The  green  plant  itself  gives  a  better 
yield  than  the  sheaths ;  it  should  be  chopped  into  short 
lengths  and  digested  with  an  8 — 12  per  cent,  solution  of 
sodium  hydroxide  for  1 — 3  hours  under  a  pressure  of 
4 — 6  atmospheres.  The  cellulose,  after  washing,  is 
bleached  most  advantageously  with  dilute  permanganate 
followed  by  sulphurous  acid.  The  author  considers  that 
in  the  asparagus  districts  of  Germany  the  erection  of 
simple  cellulose  plant  might  afford  a  profitable  branch- 
industry.  One  hectare  (about  2£  acres)  of  asparagus  land 
yields  128  cwts.  of  crude  asparagus,  equivalent  to  30 
cwts.  of  sheaths  with  3-6  cwts.  of  dry  substance,  yielding 
0-54  cwt.  of  cellulose.  The  same  area  at  the  end  of  the 
season  yields  about  88  cwts.  of  green  plants  or  72  cwts.  of  dry 
plants,  yielding  7-92  cwts.  of  cellulose.  Thus  from  a 
cultivated  area  of  12,000  Morgen  (about  7650  acres)  there 
would  be  available  about  81  tons  of  cellulose  from  the 
sheaths  and  1190  tons  from  the  plants. — J.  F.  B. 


-.     [  Viscosity  of 
angew    Chem., 


Cellulose  ;  Contributions  to  the  study  of  — 
nitrocellulose  solutions.]  C.  Piest.  Z. 
1913,  26,  24—30. 

Solutions  of  nitrocellulose  in  acetone  become  less  viscous 
on  standing,  and  the  change  cannot  be  attributed  to  the 
settling  of  matter  in  suspension.  In  mixing  solutions  of 
low  and  high  viscosity  respectively,  it  was  found  that  the 
more  viscous  the  solutions  the  more  the  viscosity  was 
lowered  beyond  the  calculated  viscosity  of  the  mixture. 
Mixtures  of  solutions  of  different  strength  of  the  same 
nitrocellulose  in  the  same  solvent,  possessed  viscosities 
differing  little  from  the  calculated  values.  In  general,  nitro 
cellulose  solutions  become  less  viscous  the  more  the 
cotton  used  has  been  bleached  and  the  higher  its  copper 
number.  These  results  indicate  that  the  fall  of  viscosity 
is  due  to  the  presence  of  impurities,  such  as  esters  of 
oxycellulose.  The  impurities  in  question  are  derived  from 
the  "  /3-oxycellulose "  formed  during  bleaching,  etc., 
this  name  being  a  collective  one  for  all  the  products  soluble 
in  sodium  hydroxide  solution.  Normal  cottons  contain 
similar  oxidation  products,  but  to  a  smaller  amount 
The  experiments  described  by  the  author  show  that 
treatment  of  cellulose  with  oxidising  agents,  acids,  and 
strong  alkali  solutions,  in  each  case  yields  products  soluble 
in  dilute  alkali  solutions  (oxycellulose,  hydrocellose, 
and  alkali-cellulose,  respectively),  which  have  acid  pro- 
perties, and  vary  in  composition  according  to  the  strencth 
and  nature  of  the  reagent.  They  are  precipitated  from 
the  alkali  solutions  by  the  addition  of  acids.  The  residue 
undissolved  by  the  alkali  (a-oxycollulose,  a-hydrocellulose, 
a-cellulose)  must  be  regarded  as  unaltered  cellulose,  which 
however,  retains  small  quantities  of  the"  /3"  products. 

— T.  St. 


Patents. 
Flax  ;      Preparation     [retting]   of 


The  sheaths  peeled  off  the  asparagus  -hoot-,  hi  preparing 

thcrn  for  market  amount  to  about  80  per  cent,  by  weight  ; 

-  quickly  decompose  and  are  of  little  v.-ilue  for  fodder. 


— .  0.  Silberrad, 
Buckhurst  Hill,  Essex.  Engl  Pats.  1372  and  6033, 
Jan.  17  and  Mar.  11,  1912. 

Flax  retted  by  the  aerobic  bacterial  process  described 
in  Eng.  Pat.  10,812  of  1911  (this  J.,  1912,  871)  presents 
the  disadvantage  that  it  readily  undergoes  a  secondary 
retting  action  causing  rapid  deterioration  during  storage. 
This  difficulty  is  overcome  by  sterilising  the  flax,  after 
retting,  by  treatment  with  a  liquid  or  gaseous  disinfecting 
at,  e.g.,  a  solution  of  salicylic  acid  or  the  fumes  of 
formaldehyde   in   a   closed  chamber. — J.  F.  B. 

Aeroplane  wings  and  other  purposes  ;   Treatment  of  fabrics 

for .     Leduo,     Heitz    et    Cie.     Pr.     Pat.    446,627, 

June  29,   1912. 

Famkics  filled  with  a  filtn  of  cellulose  acetate  are  protect'  d 
by  the  application  of  one  or  two  coats  of  linseed  or  poppy 
oil  rarnisb.  in  combination  with  opaque  pigments  of  any 
de  ired  colour. — .T.  F.  B. 
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Artificial    silk,    and    other    products   from    nitrocellulose  ; 

Process  of  •producing .    J.  Duclaux.     First  Addition, 

dated  July  17,  1912,  to  Fr.  Pat.  439,721,  Feb.  5,  1912 
(this  J.,  1912,  714). 

The  vapours  of  methyl  or  ethyl  formate  need  not  neces- 
sarily be  absorbed  in  a  solution  of  a  strong  alkali,  such 
as  caustic  soda  or  lime,  as  originally  specified ;  any 
solution  of  a  salt  with  an  alkaline  reaction,  e.g.,  phosphate, 
carbonate,  borate,  etc.,  will  serve,  also  suspensions  of 
sparingly  soluble  bases,  such  as  magnesia  or  zinc  oxide. 
Moreover,  the  absorption  of  the  vapours  may  equally  be 
effected  by  contact  or  surface  absorption  in  towers,  instead 
of  by  passage  through  the  solutions.  Lastly  the  same 
alkaline  absorbing  liquid  as  is  used  for  decomposing  the 
formic  ester  may  be  utilised  for  the  absorption  of  the 
alcohol     vapours     resulting     from     this     decomposition. 

"  F.  B. 


Celluloid ;     Manufacture    of    a    hard 


-.  Diisseldorfer 
Celluloid-Fabrik.  Fr.  Pat.  446,270,  July  19,  1912. 
Under  Int.  Conv.,  Aug.  3,  1911. 

Under  ordinary  circumstances  a  good  commercial  celluloid 
can  only  be  made  with  a  proportion  of  camphor  amounting 
to  at  least  20  per  cent,  of  the  nitrocellulose.  When  nitro- 
cellulose steeped  in  alcohol  is  incorporated  with  a  normal 
celluloid  mixing,  containing  about  25  per  cent,  of  camphor, 
the  fresh  nitrocellulose  is  imperfectly  absorbed  by  the 
mass.  It  is  now  found  that  if  this  further  quantity  of 
nitrocellulose  be  previously  reduced  to  the  finest  possible 
state  of  division,  or  better,  if  it  be  added  in  a  freshly 
precipitated  form  or  in  the  form  of  a  solution,  the  in- 
corporation with  the  normal  body  of  celluloid,  in  presence 
of  much  alcohol,  is  complete.  In  this  way  celluloid 
containing  as  little  as  8  per  cent,  of  camphor  may  be 
made,  which  is  harder  than  normal  celluloid. — J.  F.  B. 

Viscose    solutions ;     Process   for    manufacturing    threads, 

filaments,  films,  bands,  etc.,  from .     Chem.  Fabr.  von 

Heyden  A.-G.     Fr.  Pat,  446,449,  July  12,  1912. 

In  the  manufacture  of  threads,  etc.,  from  viscose  with 
coagulating  baths  of  ammonium  salts  it  is  customary  to 
age  the  viscose  before  spinning  until  the  cellulose  thio- 
carbonate,  by  spontaneous  hydrolysis,  has  reached  what 
is  known  as  the  "  C24  stage."  It  is  stated,  however,  that 
such  aged  viscose,  when  coagulated  in  saline  baths  con- 
taining free  acid,  is  decomposed  too  rapidly  and  that  the 
physical  qualities  of  the  product  thereby  suffer.  It  is 
now  proposed  to  take  the  viscose  for  spinning  after  only 
a  short  period  of  ageing,  when  the  cellulose  compound 
possesses  the  molecular  dimensions  corresponding  to 
between  C12  and  C18.  Viscose  at  this  stage  of  ripeness  is 
coagulated  in  baths  composed  of  a  saturated  solution  of 
sodium  sulphate  or  chloride  and  a  suitable  proportion  of 
a  free  acid,  such  baths  being  utilisable  at  temperatures 
up  to  50°  C— J.  F.  B. 

Vine  stems  ;  Paper  pulp  from  and  process  of  manu- 
facture. L.  E.  Chaptal  and  J.  J.  J.  Gaisset.  Fr.  Pat. 
446,382,  July  24,  1912. 

The  stems  produced  in  pruning  vines  yield  about  30  per 
cent,  of  paper  pulp  of  excellent  quality.  The  vines  are 
chopped  into  pieces  8 — 10  cm.  long  and  placed  in  a  chest 
with  perforated  walls  in  which  they  are  thoroughly  washed 
with  a  stream  of  water.  They  are  then  digested  in  a 
caustic  soda  lye  of  7°  Be.  (sp.  gr.  1-049),  in  the  proportion 
of  about  400  litres  per  200  kilos,  of  raw  stems.  Digestion 
is  carried  out  for  24  hours  under  a  pressure  of  6  kilos,  per 
sq.  cm.  The  resulting  mass  is  broken-in,  washed  in  the 
ordinary  way,  and  freed  from  undigested  lumps  by  means 
of  a  rotary  screen.  The  pulp  bleaches  easily  with  15  per 
cent,  of  bleaching  powder  and  is  utilised  in  admixture 
with  about  25  per  cent,  of  ordinary  wood  pulp. — J.  F.  B. 

Waste   paper;     Process  for    re-manufacture    of- 


strength  to  the  original  materia],  consists  in  subjecting 
the  papers  without  any  preliminary  breaking  or  mining 
to  the  action  of  a  hot  solution  of  alkali  hydroxide  at  a 
temperature  which  must  not  reach  the  boiling  point, 
washing  the  material  so  treated,  and  preparing  it  for  the 
paper  machine.-^J.  F.  B. 


Paper  ;    Application  of  spars  in  the  manufacture   of . 

D.  Tornero.  Fr.  Pat.  446,893,  Aug.  3,  1912.  Under 
Int.  Conv.,  March  6,  1912. 

As  mineral  loading  in  place  of  china  clay  in  the  manu- 
facture of  paper  it  is  proposed  to  employ  finely  ground 
spar.  The  spar  is  reduced  to  small  pieces  of  uniform 
dimensions  and  then  ground  in  a  ball  or  tube  mill,  the 
product  being  separated  in  the  form  of  an  impalpable 
powder  by   means  of  pneumatic  apparatus. — J.  F.  B. 

Cellulose;    Process  for  making  derivatives  of and  the 

products  of  their  transformation.  H.  Drevfus,  Basle. 
Eng.  Pat.  20,977,  Sept.,  22,  1911.  Under"  Int.  Conv., 
July  5,  1911. 

See  Fr.  Pat.  432,046  of  1911  ;  this  J.,  1912,  24.  Reference 
is  directed  to  Eng.  Pats.  19,330  of  1905,  26,657  of  1909, 
and  24,382  of  1910.— T.  F.  B. 


Films,   coatings,   artificial  silk,   celluloid-like  masses,   and 
other  objects  and  products  from  cellulose  esters  ;   Process 

for  the  manufacture  of .     H.  Dreyfus,  Basle.     Eng. 

Pat,  20,979,  Sept.  22,  1911.  Under  Int.  Conv.,  July  15, 
1911.     Addition  to  Eng.  Pat.  20,977,  July  5,  1911. 

See  Addition  of  July  15,  1911,  to  Fr.  Pat.  432,046  of  1911 ; 
this  J.,  1912,  225.— T.  F.  B. 

Cellulose  esters  or  their  conversion  products  ;  Process  for 

producing .     H.  Dreyfus,  Basle.     Eng.  Pat,  21,376 

of  1912,  date  of  Appl.,  Sept.  22,  1911.  Under  Int. 
Conv.,  July  5,  1911. 

See  Addition  of  July  7,  1911,  to  Fr.  Pat.  432,046  of  1911 ; 
this  J.,  1912,  225.  Reference  is  directed  under  Sect.  7, 
Sub-sect.  4,  of  the  Patents  and  Designs  Act,  1907,  to 
Eng.  Pats.  21,628  of  1901,  7346  and  10,243  of  1903, 
24,083  of  1904, 19,330  of  1905,  and  24,067  of  1906.— T.  F.  B. 

Cellulose    or    like    products;     Manufacture    of from 

vegetable  fibres  [hop  runners].  C.  A.  Muller  and  D. 
Wolf,  Turn-Teplitz,  Bohemia.  Eng.  Pat,  5659,  March  6, 
1912. 

See  Ft.  Pat.  443,133  of  1912  ;  this  J.,  1912,  1029.— T.  F.  B. 

Copper  ;   Process  for  recovering from  the  wash  liquors 

employed    in    the    cuprammonia-cellulose    process.     E. 

Bronnert,    Niedermorschweiler,     Assignor    to     Vercin. 

Glanzstoff-Fabriken.  A.-G.,  Elberfeld,  Germany.      U.S. 

Pat.  1,049,201,  Dec.  31,  1911. 
See  Fr.  Pat.  423,104  of  1910  ;  this  J.,  1911,  615.— T.  F.  B. 

Cellulose  plates   and  films  ;    Hojipcr  for  producing . 

J.  E.  Brandenberger,  Thaon-les-Vosges,  France.     U.S. 

Pat.  1,049,658,  Jan.  7,  1913. 
See  Eng.  Pat,  4066  of  1912  ;  this  J.,  1912,  11 19.— T.  F.  B. 


Schimek.     Fr.    Pat,    446,095,    July    16,    1912.     Under 
Int.  Conv.,  Not.  14,  1911. 

The  process  for  treating  old  printed  or  written  papers  for 
the   manufacture    of   paper   pulp,    equal   in    colour   and 


Cellulose    compound;     Non-inflammable tmd    not  hod 

of  making  same.  W.  G.  Lindsay,  New  York.  Assignor 
to  The  Celluloid  Co.     U.S.Pat.  1,060,066*  .Ian.  7.  191). 

See  Fr.  Pat.  415,517  of  1910  :  this  J.,  1910,  1299.— T.  F.  B. 

Ethyl    alcohol  from    waste    mlphite    liquor;     ProCMI   for 

making .    Aktaebolagel    BthyL     Pr.    lvn.   446,717, 

July  31,  1912.     Under  Lot.  Conv.,  Jan.  4,  1018. 

See  U.S.  Pat,  1,042,332 of  1912;  tin- J.,  LOIS,  1076.— TJ  \  B. 
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[Feb.  15,  1913. 


VI.-BLEACHING;    DYEING;    PRINTING; 
FINISHING. 

8paU  and  stripes  in  bleached  and  dytd  cotton  piece  yoods  ; 

of .     E.   Jenteoh.     Rtrber-Zeit.,    1013.   24. 

-31. 

The  oanoc  of  spots  and  stripes  in  dyed  ootton  pieoe  goods 

.-ually  to  be  {omul  in  the  bleaching.    In  one  ease 

goods  which  had  been  boiled   with   lime,  soured,  boiled 

with  soda,  then  phemioked  and  soured  in  the  usual  way, 
were  found  to  now  dark  spots  after  dyeing  a  drab  fast 
to  light  with  a  mixture  of  Diamine  colours,  (J  rev -brown 
is  were  noticed  after  the  second  boiling,  and  it  was 
found  that  the  parts  thus  affected  were  the  ones  that 
wed  the  spots  after  dyeing.  The  trouble  was  due  to 
thu-c  parts  of  the  cloth  which  touched  the  walls  of  the 
kier  getting  overheated  during  the  running  off  of  the 
liquor,  oxycelhdose  being  formed  ;  this  was  prevented  by 
pumping  in  water  as  soon  as  the  outlet  was  opened,  thus 
keeping  the  goods  coveted  with  water  until  the  kier  had 
become  cold.  In  another  case  where  dark  stripes  appeared 
across  the  piece,  the  cause  was  insufficient  souring  after 
chemickins.  The  cloth  had  passed  through  the  "  em- 
broidery "  bleach,  having  been  tied  up  with  string,  and 
where  the  bands  were  too  tight  the  acid  had  not  pene- 
trated sufficiently.  Further  souring  prevented  the  trouble. 
White  spots  on  cloth  dyed  with  substantive  colours  may 
be  due  to  oxycellulose  caused  by  a  too  powerful  chemicking 
occurring  locally  during  the  replenishing  of  the  bath  with 
solution.  The  affected  places  show  up  darker  on 
dyeing  with  basic  colours.  By  admitting  caustic  soda 
liquor  to  the  kier  in  too  concentrated  a  state,  slight  local 
mareerieetion  is  sometimes  caused,  which  results  in  dark 
-tripes  appearing  after  dyeing.  Light  or  dark  spots  may 
be  due  to  uneven  mercerisation  ;  the  only  remedy  for 
this  is  to  repeat  the  mercerising. — J.  B. 

1>      loped    dyes;     Action    of  protective    colloids    on . 

L.  Lichtenstein.     Farber-Zeit.,  1913,  24,  21—23. 

Althmiuii  -odium  benzylsulphanilate  ("Solution  salt") 
L-  not  colloidal,  yet  its  action  in  vats  and  in  printing 
pastes  prepared  with  vat  dyestuffs  is  similar  to  that  of  the 
pi""'  i.e.,  colloids  which  can   prevent  the 

pitation  of  hydrosole  by  electrolytes,  or  of  colloids 
by  one  another.  This  letter  class  of  substances  is  found 
to  include  many  of  the  assistants  and  thickening  agents 
dye-tuffs  to  aid  solution  or  prevent 
precipitation  of  the  reduction  product.  The  products 
of  alkaline  hydrolysis  of  egg  albumin,  lysalbinic  acid 
and  protalbinic  acid  (this  J.,  "1902,  996),  were  especially 
investigated,  and  by  combining  p-nitrodiazobenzene  with 
sodium/jf-naphtholate  in  the  presence  of  the  sodium 
salt  of  the  latter  acid  a  colloidal  solution  of  Para  Red 
was  obtained,  which  was  not  precipitated  by  salt  and  did 
pass  through  animal  membranes.  By  careful  evapora- 
tion, -olid  colloidal  Para  Red  WM  obtained  in  the  form 
of  a  dark -red  powder,  sotabk  in  water. — 7.  15. 

Patents. 
washing,  and   the    like  ;     Machine*  for 


rTmHerafiwhL     Bug.  Pat.  29,  Jan.  1,  1912. 

The  machine  comprises  a  ok  tern,  divided  into  upper  and 

lo»'  a  perforated  jdate  or  plates,  the 

•ion  of  the  latter  bains  mob  that  the  lower  chamber 

is  not   Je*«   than  one  ninth   of   the   total   capacity   of   the 

ral  tube  i   attached  to  the  perforata  <l  plate, 

the  liquor  i-  forced  by  steam  or  centrifugal  action 

-al  tube  from  which  it  i-  delivered  to  the  top  of 

upper  chamber,  returning  to  the  lower  oompartmenf 

thro  l:  \. 

i         P    rsl       Dyeing    Machine    | 
•   \ddition,  dated  July  30,  1012,  to  IV.  r 
.  Nov.  88,  1911  MhK  J.,  1012,  ISO). 

h  in  employed  for  dyeing  perineal  rial, 

passed  through  the  material  by  means  of  a 
•hap**!  piece  at  the  bottom  of  the  receptacle,  the  j 


being  Bat  on  the  outside  but  forming  a  conical  dome 
toward-  the  centre  and  pierced  with  holes  for  distributing 
t  he  liquor.  The  receptacle  is  provided  with  a  cover 
also  pierced  with  holes,  the  two  perforated  pieces  being  so 
disposed  that  the  path  of  the  liquid  through  the  mass  is 
uniform  in  lengt  h.  In  the  conica  1  portion  of  the  distribul  <  >r, 
where  the  path  is  shorter,  the  holes  are  smaller,  thus 
offering  a  resistance  to  the  passage  of  the  liquid,  and  the 
openings  in  the  cover  are  similarly  smaller  and  fewer  in 
number  towards  the  centre. — B.  N. 


VII.— ACIDS;     ALKALIS;     SALTS;     NON- 
METALLIC    ELEMENTS. 

Ammonia  ;  Technical  preparation  of from  Us  element*. 

F.    Haber    and    R.    Le    Rossignol.     Z.    Elektrochem., 
1913,  19,  53—72. 

Ammonia  in  the  form  of  commercial  25  per  cent,  ammonium 
sulphate  possesses  a  value  of  89  Pf.  per  kilo.  (4-75d.  per  lb.), 
whilst  the  nitrogen  and  hydrogen  of  which  it  is  composed 
may  be  valued  at  2£  Pf.  and  17i  Pf.  respectively  (l-07d. 
for  the  nitrogen  and  hydrogen  in  1  lb.  of  ammonia).  The 
nitrogen  is  preferably  obtained  from  air  by  liquefaction, 
as  the  gas  obtained  in  this  way  is  relatively  free  from 
argon.  It  may  also  be  obtained  by  the  alternate  action  of 
air  and  producer  gas  on  heated  copper.  Large  quantities  of 
nitrogen  are  obtained  as  a  by-product  in  the  manufacture 
of  formic  acid  from  producer  gas  and  caustic  soda.  The 
hydrogen  may  be  obtained  by  the  decomposition  of  distilla- 
tion gases,  by  the  alternate  action  of  steam  and  reducing 
gases  on  iron,  by  the  electrolysis  of  water,  or  by  the  action 
of  water-gas  on  calcium  hydroxide  (Ber.,  1880, 13,  [I],  719). 
It  is  produced  in  large  quantities  also  in  the  electrolytic 
manufacture  of  alkali  and  in  the  manufacture  of  oxalates 
from  formates.  The  synthesis  of  ammonia  from  nitrogen 
and  hydrogen  depends  upon  the  equilibrium  represented 
by  the  expression  : 


K= 


Pnh3 


Pn2  •  P42 


where  p  represents  the  partial  pressures  of  the  respective 
gases  and  K  is  the  reaction  constant.  Haber  and  van 
Oordt  (this  J.,  1905,  131,  545)  have  studied  this  reaction, 
and  found  that  at  incipient  red  heat,  equilibrium  is 
attained  when  only  traces  of  ammonia  have  been  formed, 
and  even  under  increased  pressure,  which  favours  the  form- 
ation of  ammonia,  the  conditions  are  very  unfavourable 
at  incipient  red  heat  or  higher  temperatures.  The  yield 
of  ammonia  corresponding  to  the  condition  of  equilibrium 
increases  as  the  temperature  falls,  but  the  reaction  velocity 
aLso  falls  off  very  rapidly.  Haber  and  van  Oordt's  results 
(he.  cit.)  indicated  that  in  order  to  be  able  to  work  at 
atmospheric  pressure,  a  temperature  of  about  300°  C.  must 
not  be  exceeded,  but  up  to  the  present  no  catalyst  has 
been  found  which  is  active  at  so  low  a  temperature.  The 
most  active  catalyst  found  by  Haber  and  van  Oordt 
was  manganese,  but  the  present  authors  have  found 
osmium  and  uranium  to  bo  much  more  effective.  The 
limits  of  temperature  for  practical  working  are  between 
about  500°  and  700°  C.  Above  700°  C.  any  advantage 
accruing  from  increased  reaction  velocity  is  moro  than 
counterbalanced  by  the  low  yield  of  ammonia.  At  a  little 
below  500°  C.  it  is  possible,  at  a  pressure  of  125  atmospheres, 
to  obtain  0  5  grm.  of  ammonia  per  hour  per  c.c.  of  space 
in  the  contact  chamber,  and  since  in  high-pressure  work 
the  size  of  the  apparatus  must  Delimited,  it  is  not  ad \  isable 
to  work  at  a  lower  temperature  and  hence  with  a  lowei 
action  velocity.    The  results  obtained  arc  better  the  high)  i 

the  pressure.  Curvi  are  given  showing  that  at  (1)  100 
atmo  phere  and  (2)  200 al  raospheres  pressure  respectively, 
the  theoretical  yield   of  ammonia  at  different  temperatui 

approximately  •    ."im    r.  Mj   10  7.  (2)    18-1    percent.; 

C.,  (1)7,  (2)  12-2;  600°G,  (1)4-6,  (2)8-3;  660  0., 
(1)8,  (2)  6«8j  700° C,  (1)2-1,  (2)4-1  percent.  It  will  be 
seen  that  in  no  ease  j,  the  yield  so  high  that  it  would 
prove    remunerative    to   absorb   the   ammonia  from  : 
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reaction  products,  and  allow  the  residue  to  go  to  waste.  A 
continuous  process  must  therefore  be  adopted,  the  ammonia 
being  removed  and  the  residual  gases,  after  addition  of 
fresh  nitrogen  and  hydrogen,  being  again  passed  over  the 
contact  substance.  The  simplest  method  of  separating  the 
ammonia  is   by  liquefaction  by  cooling.     Temperatures 


in  the  gaseous  condition  and  this  fraction  is  somewhat 
higher  than  would  be  expected  from  the  vapour-pressure 

The  apparatus  used  for  comparing  the  efficiency  of 
different  catalysers  consisted,  in  its  simplest  form,  of  a 
strong  steel  cylinder  with  a  bore  of  6  or    7  mm.  diam., 
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down  to  — 75°  C.  may  be  used  for  this  purpose,  but  below 
— 75°  C.  there  is  risk  of  solidification  of  the  ammonia, 
leading  to  stoppages.  The  regeneration  of  heat  and  cold 
in  gas-liquefying  apparatus  with  gases  under  high  pressure 
has  proved  surprisingly  efficient.  However  low  the  tem- 
perature, a  certain  fraction  of  the  ammonia  always  remains 


opening  above  into  a  confoal  enlargement   into  « 
fitted  tin-  conical  lower  portion  of  a  Bteol 
joint  was  formed  here,  and  also  whei  the 

apparatus  described  subsequently,  in  the  mam 
LnD.E.G  M.  376,829,  the  conical  portion  of  the  covei  ha 
a  moteacute  angle(l6  I  •  ban  the  oonieal  portion  of  tba  I 
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|;  a  hollow  screw-threaded  plug, fitting  over  a  flange 
on  the  i over,  was  screwed  on  to  the  upper  portion  of  the 
cylinder,  thus   bringing    the    two    conical    portions    into 
•tfeetive  contact.     This  apparatus  was  heated  by  means  of  a 
bath  of  fused  salt  pet  re.     Another  form  of  apparatus  (see 
Fig.  1)  for  comparing  the  efficiency  of  catalysts  consisted 
miallv  of  a  thin  iron  tube  (0-G  mm.  thick,  9 — 13  mm. 
diam.)  wrapped  in  asbestos  paper  and  wound  with  nickel  wire 
^0-4  mm.   thick)  so  that  it  could  be  heated   electrically. 
The  contact  substance  was  contained  between  asbestos 
plugs  in  an  inner  quartz  or  glass  tube  sealed  at  the  upper 
end,  in  which  also  was  a   quartz  capillary,  enclosing  a 
thermo-couple.     The  lower  end  of  the  tube  containing  the 
ust  substance  was  flush  with  the  end  of  the  heated 
iron  tube,  and  the  latter  was  fastened  by  screwing  and 
soldering  to  a  steel  capillary  through  which  the  gases  were 
withdrawn.     The  whole  was  enclosed  in  an  outer  strong 
steel  cylinder  as  shown.     In  order  to  prevent  deformation 
ol    the    heated    iron    tube    by    the    high    pressure,    an 
auxiliary  pressure  tube  was  provided  through  which  the 
mixture  was  introduced    also    into    the    space    filled 
with    heat-insulating    material    (asbestos      paper)     sur- 
rounding   the    tube.     All   joints  in  this  apparatus  were 
"f   the   type  described    above,    except    in    the    case    of 
the    plugs    closing    the    outer    steel    cylinder,   and   the 
insulated  joints   for    the   electrical   heating   wires.     The 
joints   of   the    steel   cylinder   were     made    gas-tight]  by 
means  of  discs  of  "Vulcan  fibre,"  and  the  jointsVforJ the 
heating  wires  in  the  manner  shown  in  Fig.  2,  the  wires 
being  soldered  to  a  small  metal  plate,  about  2  mm.  thick, 
which  fitted  into  a  recess  in  a  disc  of  "  Vulcan  fibre  "  and 
was  covered  by  another  disc  of  "  Vulcan  fibre,"  both  discs 
having  central  openings  through  which  the  wire  passed. 
It  is  stated  that  in  this  furnace,  with  correct  adjustment  of 
the  heating  coil,  a  field  of  constant  maximum  temperature 
of  4 — 5  cm.  length  can  be  obtained.    The  largest  furnace, 
which  was  used  in  the  experiments   with  circulation  of 
the  gas,    is  shown  in  Fig.  3.     In  this  furnace  there  is*a 
heating    coil    in  the  gas  space  so  that  the  mixture  of 
nitrogen  and  hydrogen  is  heated  before  it  reaches   the 
contact  substance,  and  cools  gradually  in   passing  over 
the    latter ;     the    formation    of   ammonia   thus    sets    in 
at    a    relatively    high    temperature    and    hence    with    a 
high     velocity,    and    further     quantities     of     ammonia 
are    formed    during     the     gradual     cooling,    owing     to 
the  displacement  of  the  equilibrium  in  a  favourable  direc- 
tion.    This  furnace  is  also  fitted  with  a  heat  regenerator, 
formed  by  a  bundle  of  127  steel  capillaries,  wound  with 
iron  wire,  and  supported  by  two  hexagonaljiron  plates, 
perforated  as  shown  in  Fig.   3a,  the  capillaries  passing 
through  the  perforations  and  projecting  a  short  distance 
beyond    the    plate,    which    is    provided    with    a    rim.     A 
powdered  alloy  of  40  per  cent,  of  silver  and  60  of  copper 
h  aelted,  with  exclusion  of  air,  around  the  ends  of  the 
capillaries  and   fixes  these  in   position.     The  bundle  of 
1 1 1 V** —  if  enclosed  in  a  hexagonal  pipe.     Ah  shown  in  Fig.  3, 
the  mixture  '.f  nitp  _•>  d  and  hydrogen  entering  at  the 

bottom  of  the  furnace,  flows  upwards  through  the  hexagonal 
pipe,  along  the  outer  walls  of  the  capillaries,  then  along 
the  of  the  tnbe  containing  the  contact  mass,*  next 

downward-  along  the  outside  of  the  magnesia  heating  tube. 

and  ovi  r  the  oontad  substance,  and  finally  through  the 
capillaries  of  th<-  heal  regenerator  to  the  outlet.  The 
magnesia  heating  tube  Fa  of  16  rum.  outer  and  9  mm.  inner 
diameter  and  ]  B  em.  long,  and  is  supported  on  an  iron  tube. 
i-  ■  thin  iron  tube  extending  down  throng}] 
»h<  i  hamhei  and  letiiiig  ai  a  ■heatS  for  the  thermo- 

element, which  consist*  of  a  platinum-rhodium  and  three 
platinum  wires  arranged  ai  shown  in  Fig.  :U>.  The  length 
of  the  oatef  -tee]  cylinder  i-  76  cm.,  tie   contact  chamber  is 

of  2~>  mm.  diam.,  and  the  tnbe  enclosing  the  contact 
chamber   and    heat    regenerator    i-    of    '.',2    nun.    diam.  ; 

the    spa^o    between    the    latter   and    the    ovtet   Htoel 

I  rid'T  il   filed  with  a  etamped-in   mixture  of   magnesia 

>t*ta  and  hn'-ly-divid'-d  —best os.    Th<-   contest  chamber 

wa*  2"<  <rn.  long  and  only  a  very  -mall  part  of  the  space 
therein    was    actually    filled    by     the    contact     tub  ' 

Th<  of  the  ontei  ,hnder  were  ht*fntd  by 

means  of  bolts,  the  joints  being  rnad«-  tight  by  copper 
wa»h'-r-  ;  the  other  joints  were  mad'  a-  described  before. 
In  the  experiments  with  circulation  of  the  gas, the  appa  ratus   J 
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was  arranged  as  shown  in  Fig.  4.  A  small  double-acting 
steel  pump  was  used,  with  a  stroke  of  3-6  cm.  and  a  piston 
of  19  mm.  diameter.  The  piston  rods  consisted  of  steel 
wire,  1-5  mm.  diam.,  and  the  stuffing-box  packing  consisted 
of  alternate  layers  of  brass  and  cotton  impregnated  with 
paraffin,  to  a  total  length  of  l-o  cm.  At  300  revolutions 
per  minute  and  a  pressure  of  200  atmospheres,  the  capacity 
of  the  pump  was  72  cb.   m.   per  hour  (at  atmospheric 


united  at  the  inlet  and  outlet ;  the  capillaries  are  wound 
into  coils  as  shown,  and  are  contained  in  a  strong  Bteel 
cylinder.  From  the  cold  regenerator,  the  strongly  cooled 
gas  passes  into  the  hquetier,  and  the  liquefied  ammonia  is 
drawn  off  as  necessary ;  or  by  opening  the  outlet  valve 
to  a  suitable  extent,  the  ammonia  could  be  blown  off  as  a 
uniform  current  of  gas.  The  gases  leaving  the  liquefier, 
pass  through  the  cold  regenerator  to  the  pump,  and  thence 
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pressure  and  temperature),  but  thefactual'amount  of  gas 
circulated  was  somewhat  less,  owing  to  the  leather  packing 
of  the  piston  proving  not  quite  satisfactory  ;  the  Bl  uffing- 
box  packing  answered  very  well.  The  ammonia< « I 
from  the  furnace  pass  through  a  copper  capillarv  to  a  drier 
charged  with  soda-lime  and  then  to  a  heat-exchanger 
(cold   regenerator)   consisting  of  three   copper   capillaries 


again  to  the  furnnee.  a  fresh  quantity  of  nil'  d  hydro- 

gen being  added  on  the  way  through  a  valve.     Thro 
another  valve  samples  of  gai  oonld  l"'  withdrawn, 
detennining  Uw  ammonia     oontenJ  of  th<-  gas  mixto 
Rayleigh'a  gaa  interferometer  n>  t-upplitd  l>\    Zeiai  wei 
osed,  the  gas  being  examined  before  and  after  patwage 
through  sulphuric  and  (compare  thi-  J.,  I 
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results    of    experiments    with   cerium   and   allied    metals, 
■MB  bi¥igB«iM>1   uranium,   ruthenium,   and   osmium 

as  contact  substances  arc  described. 

I'runium.     The  commercial   metal,    broken   up   with  a 

hammer.  1  as  Deed  in  a  column  of  4 — 5  mm.  diam.  and  3 — 3*5 

cm.  long.     At  about  (ion    r.  \  morous  formation  of  ammonia 

ML     At   l!K»  atmo-pheres  pressure  and  the  gas  mixture 

flowing  at  a  velocity  of  20    litres   per  hour  (measured  at 

atmospheric  temperature  and  pressure),   the    issuing  gas 

contained   6*8    per   cent,    of   ammonia   constantly    during 

\\     hours.      With    a    velocity    of    3    litres    per    hour    at 

the  ammonia  content  rose  to  above  7  per  cent. 

and  liquefaction  of  ammonia  occurred  at  the  valve.     At 

a  procure  of  120  atmospheres  and  a  velocity  of  3  litres  per 

hour  at    580    I    .    1*8  per  cent,  of  ammonia  was  obtained, 

falling  to  3-5  per  cent,   on  increasing  the  velocity  to  20 

litres  per  hour.     With  a  velocity  of  3  litres  per  hour  at 

<       120  atm.),  5*6  per  cent,  of  ammonia  was  obtained, 

risii..  35  percent,  on  reducing  the  velocity  to  2  litres 

per  hour.     Good  results  were  also  obtained  with  uranium 

prepared  by  BfoisBan's  method.     An  experiment  extending 

ov.r  a  long  time  with  the  commercial  metal  gave  the  follow- 

resnlte  : — 


Time. 

Temperature. 

-ure. 

Velocity. 

Ammonia. 

kilos,  per 

litres  per 

rains. 

•c. 

sq.  cm. 

hour. 

per  cent. 

0 

590 

121 

11 

2-8 

121 

11 

3-05 

133 

589 

119-5 

11 

3-1 

180 

591 

118 

11 

3-13 

591 

117 

11 

8-15 

MO 

591 

115-5 

11 

3-09 

■am 

590 

114 

11 

3-05 

591 

1127 

11 

3-02 

180 

591 

112 

11 

3-02 

500 

166 

20 

*2-85 

613 

157 

20 

•2-70 

714 

590 

145 

20 

*2-50 

a 

(quite  low 
at  times) 

131 

20 

•1-97 

I0M 

ca.  590 

118-115 

20 

•2-00 

1118 

590 

156 

20 

2-68 

593 

166 

20 

2-74 

IS39 

no 

165 

10 

3-60 

610 

165 

10 

3-80 

609 

184 

20 

3-00 

6M 

lfi3 

20 

3-15 

am 

1 82 

5 

5-05 

- 

aoo 

180 

3 

5-50 

1428 

590 

158 

3 

5-50 

Th<-  values  marked  with  an  asterisk  were  obtained  not  by 

rmining  the  ammonia  content  at  the  given  time  with 

th<-  interferometer,   but   by  [ranting  the  gas  during  t lie 

interval    between   one    te*l    and    the    next    through   acid; 

they  represent  the  yields  corresponding  to  the  mean  of  the 

value-  Ehren  in  the  same  and  in  the  succeeding  horizontal 

cperimental  conditions.     It  is  important 

to  heat  up  quite  gradually  in  order  to  maintain  the  contact 

Hubfttari' ■<■    in   an   active    condition.     Experiments    with 

uranium  (pieces  of  the  -iz<-  of  a  pin-head)  were  also  made 

in  the  ample  ited  cylinder,  at  a  pressure  of  12.~>  kilos,  per 

sq.  cm.      With  a  velocity  of  about  32  litres   per  hour  at 

at,  of  ammonia  was  obtained;    6*54 

nd  26*7  htp  -  bet  hour.  !♦■  I  per  oent.  at 

496'  ('.  and  her  hour,  and  11 — 11-9  per  cent,  at 

12  litre,  pet  hour. 

Oimium.      Finely  divided  osmium  proved  a  ver-.  effective 
cat*  'i    both    the    iron   and    chromium    groups    of 

the  metal*  of  bighe  '   atomic  weight   po   •    ed 
catalytic  proper)  nperior  to  that  of  tie-  metal 

lower  atom:-  l  |     In  a  of  expeiiuients  with 

a  layer  of  nsmlfim  li  mm  long  and  1*6  nun.  diam..  i-7.~> 
per  cent,  of  ammonia  wai  obtained  at  md    156 

atmospheres  piess Uiij  ami  a  rekoity  of  20  bin     pi  i  hour. 
the  --am  ire,  ■'".•!ii    pet  eeni,  «a-  obtained  ai 

and  10  litres  per  hour  j  7*9  per  cent,  at  it*  .-■  t  j 

pher  and   1-.".  litres  per  hour  ;    and  over  9  per 

C.  174  and  1*5  litre*  p<T  hour. 

In    a    prolonged    ex;  with    a    -mall    quantity    of 

<im   (a  layer   1  mm.  diam.  and   I  em.  lo: 
•nmonia  were  obtained,  and  the  i 


more  active  after  58  hours  than  after  3  hours.  An  experi- 
ment with  gas  circulation  was  carried  out  with  osmium 
as  catalyst.  After  pumping  out  air  from  the  apparatus 
(see  Fig.  4)  the  mixture  of  nitrogen  and  hydrogen  was 
introduced  up  to  a  pressure  of  185  atmospheres,  and  the 
circulating  pump  set  working.  A  current  was  now  sent 
through  the  heating  wire  (17 — 18  amperes  at  56  volts). 
The  temperatures  registered  by  the  three  junctions  of  the 
t  hermo-element  varied  from  580° — 635°  C.  at  that  next  to 
the  heat  regenerator,  from  750° — 825°  C.  at  the  intermediate 
junction  and  from  880° — 1000°  C.  at  the  first  junction.  At 
first  the  liquefier  was  not  cooled,  and  the  ammonia  content 
of  the  gas-mixture  rose  to  5-4  per  cent.  The  liquefier  was 
then  cooled  with  a  mixture  of  alcohol  and  solid  carbon 
dioxide  and  kept  at  —25°  to  —39°  C,  mostly  —30°  C. 
The  experiment  was  continued  for  4  hours,  the  pressure 
ranging  from  193  to  163  atmospheres.  The  ammonia 
content  of  the  gas  varied  from  2-4  to  3-l  per  cent.,  mostly 
2-6 — 2-9  per  cent.  (Higher  figures  would  have  been 
obtained  with  a  larger  quantity  of  contact  substance.) 
About  500  c.c.  of  liquefied  ammonia  (corresponding  to 
336  grms.  or  475  litres  of  gas  at  ordinary  temperature 
and  pressure)  were  obtained  in  the  4  hours.  The  heat- 
and  cold-regenerators  acted  very  efficiently.  The  copper 
capillary  through  which  the  gases  left  the  furnace  could 
be  held  comfortably  in  the  hand  quite  close  to  the  furnace. 
The  cold  regenerator  had  a  thick  coating  of  ice  on  the 
side  where  the  gases  entered  from  the  liquefier,  whilst  on 
the  other  side  it  was  at  the  ordinary  temperature.  At  the 
end  of  the  experiment  the  residual  gas  mixture  contained 
30  per  cent,  of  nitrogen  plus  argon. — A.  S. 

Ammonia;    Anodic  oxidation  of in  an  acid  medium 

in  presence  of  silver  salts.     G.  Scagliarini  and  A.  Casali. 
Atti  R.  Accad.  dei  Lincei,  Roma,  1912,  21,  II.,  726—729. 

Solutions  of  ammonium  sulphate  of  from  10  to  50  per  cent, 
concentration,  saturated  with  silver  sulphate  at  15°  C, 
were  subjected  to  anodic  oxidation  in  a  porous  cell  immersed 
in  sulphuric  acid  of  9 — 10  per  cent,  concentration. 
Platinum  electrodes  were  used,  the  current  intensity 
was  2-5  amperes,  and  the  potential  difference  15  volts. 
Experiments  were  made  at  0°,  10°,  15°,  45°,  57°,  72°, 
and  90°  C.  respectively,  and  for  periods  of  from  3  to  9 
hours.  Under  these  conditions  it  was  found  that  nitric 
acid  but  no  nitrous  acid  was  formed  by  oxidation  of  the 
ammonia.  The  amount  of  nitric  acid  produced  increases 
with  rise  of  temperature,  but  is  diminished  by  increasing 
the  concentration  of  the  ammonium  sulphate.  The 
largest  quantity  formed  was  nearly  3-5  grms.  from  100  grms. 
of  ammonium  sulphate  in  3  hours  at  90°  C.  The 
yield  of  nitric  acid  does  not  increase  regularly  during 
the  process,  probably  owing  to  impoverishment  of  silver 
salt  at  the  anode  in  consequence  of  migration  to  the 
cathode  ;  the  action  of  the  silver  salt  does  not  appear  to 
he  entirely  catalytic,  but  depends  also,  in  some  degree, 
upon  the  quantity  present. — A.  S. 

Ammonia  ;     Determination    of by   means    of  formal- 
dehyde.    Gaillot.     Ann.  Chim.  analyt.,  1913,  18,  15—17. 

A  solution  of  the  substance  in  which  the  ammonia  is  to  be 
determined  is  neutralised  and  treated  with  a  slight  excess 
of  neutral  formaldehyde  solution.  The  ammonia  combines 
with  tie-  aldehyde  to  form  hexamethylenetctramino  and 
the  acid  of  the  ammonium  salt  is  liberated.  This  acid  is 
then  titrated,  its  quantity  being  a  direct  measure  of  the 
amount  of  ammonia  present. — W.  P.  S. 

Lime,    phosphoric   anhydride,    silica  ;     The   system  ■ 

O.  NicLsen.     Ferrum,  1913,  10,  97—112. 

Tun  \i,<  n  m  phosphate,  and  mixtures  containing  it, 
with  one  molecule  of  tricalcium  phosphate,  one,  two, 
three,  and  four  molecules  of  silica,  were  heated  up  to 
their  melting-points,  which  were  determined,  and  their 
cooling  eurvi  were  observed.  The  conclusions  drawn 
Wen    that: — Triealeium    phosphate    is     not     reduced    by 

carbon    monoxide  ;    charcoal    begins    to    reduce    it    al 
I  I'mi  C.     Tin-  melting-point,  of  trioaloium  phosphate 
1660  C.  :    admixture  of  Kilica   lowers  tli«'  melting-point 
to  1440   'Hi  per  oent.),  after  which  it  rises  to  a  maximum 
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of  1500°  (27-9  per  cent.),  falls  to  1445°  (30  per  cent,), 
rises  rapidly  to  a  maximum  of  1630°  (36*8  per  cent.), 
and  falls  till  at  43*7  per  cent,  of  silica  (the  highest  per- 
centage used)  it  is  1470°  C.  Silica  does  not  expel  phos- 
phoric anhydride  from  tricalcium  phosphate  by  heat; 
but  the  thermal  phenomena  show  that  chemical  reaction 
between  the  two  substances  begins  at  1150°  C.  The 
results  point  to  the  existence  of  a  compound  of  formula 
Ca3Si.,P2014,  completely  reducible  by  carbon.  Two  com- 
pounds of  silica  and  phosphoric  anhydride  were  also 
indicated,  having  formulae,  2Si02,P205  and  3Si02,P205 ; 
the  latter   melts  unchanged  in    the    oxyhydrogen  flame. 

~  T.  D. 


Hypophosphoric    acid;     Formation    of ,    in    Corne'o 

reaction.      F.    Tauchert.    Z.    anorg.    Chem.,    1912,    79, 
350—354. 

Corne  (J.  Pharm.  Chim.,  [5],  6,  323)  found  that  when 
yellow  phosphorus  reacts  with  copper  nitrate  solution 
there  are  formed  phosphoric,  phosphorous,  and  hypo- 
phosphoric  acids,  besides  metallic  copper,  copper  phosphide, 
nitric  oxide,  and  ammonia.  Rosenheim  and  Pinsker 
(Ber.,  1910,  43,  2003)  found  that  other  metallic  nitrates 
gave  no  hypophosphoric  acid  under  these  circumstances, 
and  suggested  that  Cu-ions  rather  than  N03-ions  were 
essential  to  the  reaction.  The  author  finds  that  copper 
sulphate,  chloride,  formate,  oxide,  hypophosphate,  and 
phosphate,  substituted  for  the  nitrate,  all  yield  hypo- 
phosphoric  acid,  in  larger  quantity  than  the  nitrate  does, 
and  that  little  or  no  phosphorous  acid  is  formed.  The 
proportions  of  phosphoric  acid  and  hypophosphoric  acid 
are  about  5  to  2.  The  other  products  in  the  case  of  the 
nitrate  are  due  to  secondarv  reactions  of  the  nitric  acid 
formed.— J.  T.  D. 

Chromium    hydroxide ;     Complete    solubility    of   in 

ammonia.     M.  Z.  Jowitschitsch.    Monats.  Chem.,  1913, 
34,  225—242. 

Chromium  salts,  like  copper  salts,  give  a  precipitate  with 
ammonia  which  is  completely  soluble  in  excess  to  a  ruby 
red  solution,  not  precipitated  by  a  large  excess  of  ammon- 
ium chloride.  A  compound  isolated  from  this  solution 
was  previously  given  the  formula  (NH3)3Cr2(OH)2Cl. 
From  solutions  of  chromium  hydroxide  in  ammonia  the 
author  prepared  a  chromium  base,  agreeing  in  general 
properties  with<that  described  by  Werner  and  Klein  (Ber., 
1902,  35,  280),  but  containing  one  atom  of  chromium 
more,  as  (NH3)2Cr.,(0H2)4(0H)3.  By  dissolving  chro- 
mium hydroxide  in  ammonia  in  presence  of  ammonium 
sulphate  and  of  ammonium  nitrate,  condensation  products 
were  obtained  of  the  formula;,  Cr4(NH3)602(S04), 
and  Cr4(XH3)702(N03)3.  The  salt  formed  in  presence 
of  ammonium  chloride  would  hence  probably  be 
Cr4(NH3)G02Cl.,,  and  all  these  would  be  derived  from  the 
hypothetical"  "  oxyhydrate  "  of  Colson  (Ann.  Chim.  Phys., 
1907,  [8],  12).  The  compounds  are  not  addition  products  of 
chromium  and  ammonium  salts,  because  in  the  one  con- 
taining chlorine  the  chlorine  is  not  precipitated  by  silver 
nitrate  solution ;  and  by  merely  warming  the  aqueous 
solutions  all  the  ammonia,  in  so  far  as  it  is  not  combined 
with  the  acid  split  off,  is  driven  off.  A  solution  of  the 
normal  hydroxide  of  chromium  in  ammonia  is  unknown,  and 
the  fact  that  in  the  author's  work  the  light  blue  precipitate 
first  obtained  is  converted  into  a  fight  grey  one,  is  in 
support  of  the  formation  of  the  "oxyhydrate."  The 
proportion  of  hydroxyl  to  ammonia  groups  in  chromium 
ammonia  nitrate  cannot  well  be  reconciled  with  the 
normal  hydroxide  formula,  but  agrees  with  the  more 
complex  "  oxyhydrate  "  formula.— G.  H.  F. 

Tungsto-   [and    molybdo-]   acids;    Basicity   of  .     H. 

Copaux.     Comptes  rend.,   1913,  156,  71 — 75. 

The  conclusions  given  are  based  on  measurements  of  the 
electric  conductivity  of  aqueous  solutions  of  the  acids. 
8ilicotungstic  acid,  H4H4Si(W„0.)6+29H20,  tungsto 
silicic  acid,  HlII,Si(W,O7)6  +  20H2O,  and  silicomolybdic 
acid,  H4H,Si(Mo207)6"-f29H,0,  are  strong  tetrabasic 
acids,  not  appreciably  hydrolysed  at  extreme  dilution. 
Borotungstic  acid,  H5H4B(W,d7)6-f-29H,0.  is  pentaba 


and .  metatungstic  acid,  H6H4H.1(\V)()7)I.-22H.>0,  hexa- 
basic,  but  the  latter  is  considerably  hydrolysed  in 
dilute  solutions.  All  these  basicities  "  correspond  with 
the  composition  of  the  soluble  salts  of  the  acids. 
In  the  insoluble  mercurous  and  silver  salts,  the 
metals  replace  additional  hydrogen  atoms  which 
are  probably  alcoholic  rather  "than  acid  in  function. 
Judging  by  the  composition  of  the  ordinary  salts  of 
phosphotungstic  acid,  H8H4P(W307),-T-27H10>  and  phos- 
phomolybdic  acid,  H3H4P(Mo,07),.-27H  ,b,  and  also 
by  analogy,  these  two  acids  must  be  tribasic,  but  both 
are  strongly  hydrolysed  in  aqueous  solutions.  On  this 
account  no  constant  value,  independent  of  concentration, 
could  be  obtained  for  the  molecular  conductivity  of 
phosphotungstic  acid.  In  the  case  of  phosphomolybdic 
acid,  the  molecular  conductivity  approached,  with  in- 
creasing dilution,  a  value  corresponding  to  tctra basicity, 
but  this  is  probably  due  to  the  hydrolytic  formation  of 
two  dibasic  acids,  thus — 

H3H4P(Mo.,07)6+2H,0  = 
H,H5P(Mo,07)5(OH).,+H,Mo,0-. 

—J.  H.  L. 

Cerium    compounds  ,     Analysis   of  .     E.    Strohbach. 

Mitt.  Techn.  Versuchsamtes,  1912,  1,  45—56. 

The  method  devised  by  the  author  is  based  on  the  fact 
that  cerous  salts  are  oxidised  quantitatively  to  eerie  salts 
by  potassium  chlorate  in  sulphuric  acid  solution,   and 
that  the  results  are  not  affected  by  the  presence  of  hydro- 
chloric or  nitric  acid  or  organic  matter.     If  the  prescribed 
conditions  be  adhered  to,  the  method  is  quite  safe,  and 
it  is  stated  that  more  than  300  determinations  have  been 
made  without  the  slightest  accident.     The  oxidation  is 
carried  out  in  two  stages  in  a  modified  Bangel  distilling 
flask.     This  consists  of  a  round-bottom  flask  of  7  cm. 
diam.,    provided   with   a    sealed-in    air-inlet    tube.     The 
outlet  tube  leading  from  the  neck  of  the  flask  first  ascends 
and  then  descends  and  is  connected  with  a  water  pump  ;   it 
is  provided  with  a  safety-bulb.     In  carrying  out  the  deter- 
mination,   25   c.c.    of  the  concentrated   cerium   chloride 
solution  (about  200  grms.  per  litre)  are  treated  with  about 
3  c.c.  of  dilute  hydrochloric  acid  (1  :  10),  to  prevent  pre- 
cipitation of  basic  salts,  and  diluted  to  500  c.c.     25  c.c. 
of  the  diluted  solution  are  placed  in  the  distilling  flask, 
together  with  15  c.c.  of  potassium  chlorate  solution  (a 
cold  saturated  solution),  and  a  current  of  air.  which  ha-- 
been  led  through  cotton  wool  and  then  through  several 
towers   fed    with   a    concentrated   solution   of    potassium 
permanganate,    is    forced    through    the    mixture    so    as 
thoroughly  to  agitate  it.     15  c.c.  of  concentrated  sulphuric 
acid  are  now  introduced,  about  2  c.c.  at  a  time,  and  the 
flask  is  connected  with  the  pump.     The  open   flask   is 
now  warmed  with   a   small   flame,    and    when    the    main 
reaction  is  over,  a  further  quantity  of  16  e.c.  <>f  Bulphnrie 
acid    is    introduced.     The    temperature    should    now    be 
about  100°  C,  and  the  liquid  should  have  become  colour- 
less.    10  c.c.  of  the  chlorate  solution  are  introduced  in  order 
to  ascertain   whether  the  cerium   chloride   is  complete!) 
converted  into  sulphate  j  if  this  be  not  the  oase  the  liquid 
becomes    coloured    yellowish    green     by    chlorine.     The 
introduction   of  chlorate  solution   is   repeated   until   the 
liquid  remains  colourless.     The  flask  is  now  heated  "its 
full  flame  until  the  thermometer  registers  180  I '..  rhen 
the  flame  is  removed  and  the  liquid  allowed  to  cool  to 
100°  C.    Any  deposit  adhering  to  the  stem  of  the  thermo- 
meter or  the'neck  of  the  flask  i-  rinsed  <>tT  with  1     2 0.0.  of 
concentrated  sulphuric  acid.     In  this  stage  of  the  \ 
most  of  the  cerium  chloride  is  converted  in(  \u- 

phatc.    In  the  second  stage  the  oxidation  1-  completed 
and  the  1  of  chloric  acid  is  decomposed      (Exp 

ments  have  shown  that  chloric  acid  1-  d(  »>- 

pletelvat  150   G,  whilst  perchloric  acid  is  nol  appreciable 
decomposed  belo*   140  •'.)•    A  mixture  of  10  <  col  I 
chlorate  solution  and  L5  cc,  of  water  is  introduced  u 
the    flask  and  tli-'  mixture  is  heated  for  2    3  nu 
133°  -]•{->  ('     then  cooled  to  90  C,  the  current  ol 
being  continued  the  whole  of  the  time,  diluted  with  . 
water,  coded,  rinsed   into  a  beaker,  made  up 
and  titrated  with  hydrogen  peroxide  solution  (0<W , 
,„.,■  litre    with  the  addition  ol  6  pel  <">t.  of  sulphuric 
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acid  to  mow 08  the  stability),  a  slight  excess  of  the 
latter  being  added,  and  this  titrated  bark  with  perman- 
ganate solution  (1-1296  grms.  per  litre  ;  1  c.c.  =  0005  grm. 
of  cerium).  The  reactions  upon  which  the  process  is  based 
are  as  follow  : — 

4Ce3(S04)s+4H.S04+3HC103= 
SCe(S04).  +  HC104  +  Cl,  +  5H.,0  . 
.-.HCH-H"C10,  =  3H.O  +  3CL  : 

2tV(S04)*  +  H,0,  =  Ce,(S04j3  +  H2S04+0,. 

— A.'S. 

Rare  earlh  metals;  Salts  of  the with  hydroxy  carboxyl ic 

acids  [glycollic  acid].     G.  Jantsch  and  A.  Grunkraut. 
Z.  anorg.  Chem.,  1912,  79,  305—321. 

The  authors  have  prepared  and  examined  the  glycollates 
of  several  of  the  rare  earth  metals,  especially  as  to  their 
solubilities  in  water.  The  following  results  were  obtained 
for  the  solubilities  at   20°  C.  : 

Grms.  of  salt 
Glycollate.  dissolved  by 

1  litre  of  water. 

Lanthanum    3-328 

Cerium    3-563 

Praseodymium 3-578 

Neodymium   4-609 

Samarium 6-373 

Godoiinium    14-147 

Yttrium    2-447 

The  glycollates  hence  lend  themselves  to  the  fractional 
separation  of  these  earths,  and  an  example  of  the  good 
results  of  such  a  separation  is  given  in  the  experimental 
part  of  the  paper,  where  also  are  details  of  the  preparation, 
analysis,  and  properties  of  the  individual  salts.— J.  T.  D. 

ic    oxide ;      Determination    of    .     Koehler    and 

iueyrol.     Bull.    Soc.    Chim.,    1913,    13,    69—72. 

Bacdisch  and  Klinger  (this  J.,  1912,  1178)  in  using  solid 
potassium  hydroxide  to  absorb  the  nitrous  anhydride 
formed  by  the  oxidation  of  nitric  oxide,  have  not  chosen 
the  best  reagent ;  it  will  absorb  any  carbon  dioxide  present 
in  the  gas,  and  the  large  amount  of  solid  potash  present 
causes  difficulties  in  the  accurate  collection  of  the  residual 
gas.  The  authors  use  liquid  ethylaniline.  Into  a  measur- 
ing tube  over  mercury  are  passed  about  80  c.c.  of  the  gas 
to  l>e  analysed,  then  0-6  c.c.  of  ethylaniline.     Now  oxygen 

Ided,  bubble  by  bubble,  till  in  sufficient  excess  (0-285 
times  the  volume  of  the  gas  and  5  c.c.  additional).  The 
n-maining  gas  is  separated  from  the  liquid  and  measured. 
Th<-  carbon  dioxide  is  then  absorbed  by  potash  solution, 
and  measured,  the  oxygen  removed  by  alkaline  pyrogallol, 
and  the  rmidpil  gas  analysed  as  desired.     The  excess  of 

.'ii  lessens  the  absorption  of  carbon  dioxide  by  the 
ethylaniline.  This  substance  absorbs  at  atmospheric 
rather  more  than  its  own  volume  of  carbon 
dioxide,  and  the  error  due  to  this  is  lessened  in  proportion 
as  the  partial  pre— uro  of  the  carbon  dioxide  present  is 
<\<<  reased. — J.  T.  1). 


Hydrogen  peroxide  ;    Rate  of  decomposition  of under 

the  influence  of  heat.     G.  Lemoine.     Bull.  Soc.  Chim., 
1913,  13,  5—12. 

In  the  case  of  dilute  solutions  of  hydrogen  peroxide  the 
decomposition  on  heating  is  practically  a  monomoleeul  n 

•ion,   whil-t    with   concentrated   solutions  (above   .'{00 

|  and  at  different  temperatures  (100°,  80°,  68°,  35°, 

)  •".    <'.),  the  rate  of  decomposition  is  changed.      For  dilute 

solution-,  if  p  be  the  freight  of  hydrogen  peroxide,  y  the 
weight  of  hydrogen  peroxide  deeompo  <  d,  and  t  the  time, 

the  eurre  Mpnssiug  y/p  as  a  function  of  /  i^.  convex,  bnl 

for  very  concentrated  solutions  the  eurve  is  at  first  concave 

and  later  beoonv  t    There  is  thus  an  acceleration 

proportion  of  water  i-  '■•  tin  deoom- 

tion.     Water  plays  the  pari  of  a  catalyst  in  the  decern- 

i  the  velocity  of  the  reaction  i-  dependent  on 

•<roj»ortion  of  water  present  at  any  t'iven  moment  in 

oration    This  is  in  agreement  with  the  fad  already 

known  that  trated  hydrogen  peroxide  deeompi 

prryj   for  instance,  al   16    I  not  given  off 

nt.  hydrogen  peroxide  within  12  ll  if 

other  than  wat<  f.  be  added,  di 
proceeds  very  rapidly.— W.  1'.  S. 


Selenic  acid  and  sodium  selenate  for  vse  as  reagents  in  the 
determination  of  bromine  in  haloid  salts  ;  Preparation 

of .     P.    L.    Blumenthal.     Amer.    J.    Sci.,    1913, 

35,  93—96. 

Selenic  acid  and  sodium  selenate  suitable  for  use  in  the 
determination  of  bromine  by  the  method  of  Gooch  and 
Blumenthal  (see  following  abstract)  may  be  prepared  in 
the  following  manner.  Selenic  acid.  A  mixture  of  10 
grms.  of  selenium  dioxide  dissolved  in  75 — 100  c.c.  of 
water,  6  grms.  of  potassium  bromate,  and  4  c.c.  of  strong 
nitric  acid  is  heated  on  the  water-bath  until  colourless. 
Bromine  is  evolved  in  two  stages,  and  after  the  second 
liberation  of  bromine  a  little  more  bromate  is  added  and 
heating  is  continued.  When  further  addition  of  bromate 
causes  no  evolution  of  bromine,  the  solution  is  heated  to 
boiling  and  treated  with  a  hot  dilute  solution  of  barium 
nitrate.  The  precipitated  selenate  is  filtered  off,  washed 
with  hot  water,  and  dried  at  low  redness  ;  it  is  then  heated 
for  about  2i  hours  on  the  water-bath  with  5  c.c.  of  strong 
sulphuric  acid  and  20  c.c.  of  water,  after  which  the 
mixture  is  diluted  and  filtered.  Sodium  selenate.  An 
intimate  mixture  of  powdered  selenium  and  sodium 
peroxide  (105  grms.  :  500  grms.)  is  fused  in  portions 
containing  10 — 15  grms.  of  selenium,  in  a  nickel  crucible, 
and,  after  cooling,  the  melt  is  treated  with  cold  water. 
The  solution  is  filtered  by  means  of  a  platinum  cone  lined 
with  asbestos,  the  opaque  filtrate  evaporated  to  a  pasty 
condition,  and  as  much  alkali  as  possible  removed  by 
repeated  extraction  with  alcohol  (97 — 99  per  cent.).  The 
residue  is  carefully  neutralised  with  sulphuric  acid  and 
the  mixture  of  sulphate  and  selenate  crystallised,  the 
crystals  being  dried  at  108°  C.  Sodium  selenate  may  also 
be  prepared  by  fusing  barium  selenate,  obtained  as  above, 
with  an  amount  of  sodium  carbonate  less  than  that 
required  to  decompose  the  barium  salt  completely.  The 
product  is  extracted  with  water  and  the  sodium  salt 
crystallised  from  the  filtered  solution. — F.  Sodn. 

Bromine  associated  with  chlorine  in  haloid  salts  ;    Vse  of 

selenic  acid  in  the  determination  of .     F.  A.  Gooch 

and  P.  L.  Blumenthal.     Amer.  J.  Sci.,  1913,  35,  54—62. 

The  determination  of  bromide  in  presence  of  chloride  by 
differential  oxidation  with  selenic  acid  may  be  carried  out 
as  follows  : — The  haloid  salt,  dissolved  in  30  c.c.  of  water, 
is  heated  in  a  slow  current  of  carbon  dioxide  with  5  c.c. 
of  40  per  cent,  selenic  acid  solution  or  a  mixture  of  l-8grrns. 
of  sodium  selenate  (see  preceding  abstract)  and  3  c.c.  of 
sulphuric  acid  (1:1),  diluted  with  20  c.c.  of  water,  the 
mixture  being  added  from  a  tap  funnel.  The  evolved 
vapours  are  led  through  a  second  flask,  containing 
2-5  c.c.  of  selenic  acid  solution  and  10 — 15  c.c.  of 
water,  or  0-2 — 0-3  grm.  of  selenate,  1 — 2  c.c.  of  sulphuric 
acid  (1  :  1),  and  10 — 15  c.c.  of  water  (this  flask  being  heated 
in  an  oil  bath  kept  at  115° — 120°  C),  and  then  pass  into 
a  receiver  standing  in  cold  water  and  charged  with  3 — 4 
grms.  of  potassium  iodide  dissolved  in  200 — 250  c.c.  of 
faintly  acid  water.  The  reaction  mixture  is  gently 
boiled  until  reduced  in  volume  to  10 — 15  c.c,  and  the 
flasks  are  then  allowed  to  cool  in  a  slow  current  of  carbon 
dioxide,  and  the  liberated  iodine  is  titrated.  With  selenic. 
acid,  under  the  above  conditions,  a  determination  may 
be  made  with  0-25  grin,  of  potassium  bromide  associated 
with  015  grm.  of  sodium  chloride,  and,  using  sodium 
selenate  and  sulphuric  acid,  010  grm.  of  bromide  mixed 
with  005  grm.  of  chloride,  may  be  employed.  The  con- 
dition! for  larger  amounts  of  the  salts  have  not  been 
ascertained.  A  determination  may  be  completed  in  40 — 50 
minutes. — F.  Sodn. 


Bromine ;     Detection    and    determination    of    very    small 

quantities  of  free by  means  of  Schiff's  reagent.     G. 

Denigea.  Ann.  Chim.  analyt.,  1913,  18,  8—11. 
'I'm.  t.'-t  described  previously  by  the  author  (this  J.,  I!tl2. 
1078)  and  independently  by  Guareschi  (this  J.,  1912,  1149) 
may  be  rendered  more  sensitive  by  the  addition  of  hydrogen 
peroxide  t<,  the  reagent.  This  prevents  the  interfering 
action  of  the  sulphurous  acid  when  only  traces  of  bromine 
are  present  and  renders  the  test  from  15  to  20  times  mom 
sensitive  than  it  was  as  described  originally. — W.  J'.  S. 
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Bromine  and   chlorine  ;    Detection   of  free  and   combined 

and    the    determination    of   bromine.     G.    Deniges 

and  L.  Chelle.     Ann.  Chim.  analyt.,  1913,  18,  11—15. 

The  reagent  employed  is  prepared  by  mixing  10  c.c.  of 
a  fuchsin  solution  (1  grm.  per  litre)  with  5  c.c.  of  dilute 
sulphuric  acid  (5  c.c.  diluted  to  100  c.c.  with  water)  and 
5  c.c.  of  water.  This  mixture  becomes  colourless  in  about 
1  hour  ;  25  c.c.  of  it  are  then  mixed  with  25  c.c.  of  glacial 
acetic  acid  and  1  c.c.  of  sulphuric  acid.  To  5  c.c.  of 
this  latter  solution  are  added  a  few  drops  of  the  solution 
to  be  tested  and  2  c.c.  of  chloroform,  and  the  whole  is 
shaken.  If  chlorine  be  present,  the  chloroform  layer  is 
coloured  yellow  and  exhibits  an  absorption  band  in  the 
yellow  portion  of  the  spectrum.  The  presence  of  bromine 
is  shown  by  a  red-violet  colouration  in  the  chloroform  and 
the  solution  gives  two  absorption  bands,  one  in  the  yellow 
and  the  other  in  the  blue  portion  of  the  spectrum. 
Bromides  may  be  determined  in  a  mixture  of  halides  by 
first  removing  iodides  by  treatment  with  iron,  and  then 
liberating  the  bromine  by  means  of  sulphuric  acid  and 
potassium  bichromate  ;  the  liberated  bromine  is  collected 
and  treated  with  the  above-mentioned  reagent,  its  quan- 
tity being  ascertained  by  comparison  with  known  amounts 
of  bromine  under  the  same  conditions.  After  the  removal 
of  the  bromine,  the  chlorine  may  be  liberated  by  the 
addition  of  potassium  permanganate,  collected,  and 
tested  as  described. — W.  P.  S. 

Ozone;     Reactions    of xvith    certain    inorganic    salts, 

Y.  Yamauchi.     Amer.  Chem.  J.,  1913,  49,  55—68. 

From  a  quantitative  study  of  the  oxidation  of  arsenious 
acid,  stannous  chloride,  sodium  thiosulphate,  thallous 
nitrate,  mercurous  nitrate,  and  ferrous  ammonium  sulphate, 
the  author  finds  that  the  decomposition  of  ozone  proceeds 
in  accordance  with  the  equation,  03  =  02+0,  except  in 
the  case  of  stannous  chloride,  for  which  the  decomposition 
is  expressed  by  the  equation,  03=30.  The  reaction  with 
sodium  thiosulphate  appears  to  take  place  in  two  stages  ; 
in  the  first,  the  salt  is  decomposed  catalytically  into 
sulphite  and  sulphur,  and  in  the  second  the  sulphite  is 
partially  oxidised  to  sulphate.  With  tellurous  oxide  and 
titanium  dioxide,  no  oxidation  was  observed.  The 
apparatus  employed  in  the  investigation  consisted  of  twin 
tubes  in  which  the  sample  of  ozonised  oxygen  could  be 
divided  into  equal  parts  ;  the  concentration  of  the  ozone 
was  then  determined  in  one  tube,  while  the  other  was 
utilised  for  the  reaction  to  be  examined.  The  formation 
of  thallic  oxide  from  a  thallous  salt  by  means  of  ozone  is 
very  rapid  and  complete,  and  direct  weighing  of  the 
precipitated  oxide  is  suggested  as  a  method  for  the  gravi- 
metric determination  of  ozone. — F.  Sodn. 

Determination  of  stannous  chloride  and  of  chlorates  by  means 
of  Methylene  Blue.     Atack.  See  XXIII. 

Ammonia  production  in  the  United  States.     Chem.  Trade 
J.,  Feb.  1,  1913.     [T.R.] 

According  to  preliminary  figures,  the  production  of 
ammonia  in  the  United  States  during  1912,  reduced  to 
its  sulphate  equivalent,  was  155,000  short  tons,  against 
127,000  tons  in  1911.  The  increase  of  28,000  tons  is  due 
solely  to  the  larger  operations  of  the  coke  by-product 
industry,  as  the  bone-black  and  coal-gas  sources  of 
ammonia  appear  to  be  on  the  decline.  At  the  beginning 
of  1912  there  were  4624  by-product  coke  ovens  in  operation 
in  the  United  States,  and  698  building.  During  the  year 
a  number  of  new  projects  were  announced  for  both  the 
United  States  and  Canada,  so  that  it  can  be  reasonably 
expected  that  the  domestic  recovery  of  ammonia  will  be 
prosecuted  on  a  still  larger  scale  hereafter.  It  is  probable 
that  the  total  imports  during  the  year  will  reach  55,000 
or  60,000  short  tons,  and  that  the  total  consumption  of 
sulphate  in  the  United  States  during  the  year  will  amount 
to  210,000  or  215,000  tons,  against  221,633  tons  in  1912. 

French  Customs  duties  on  potassium  sulphites.     Board  of 
Trade  J.,  Jan.  23,  1913.     [T.R.] 

A  French  Law,  dated  the  4th  January,  and  promulgated 
in  the  "  Journal  Officiel  "  for  the  9th  January,  raises  a  new 


heading  in  the  Customs  Tariff  for  sulphite,  bisulphite,  or 
metabisulphite  of  potash  (No.  275  bis),  with  a  duty  of 
15  francs  per  100  kilos,  under  the  "  General  "  Tariff,  and 
10  francs  per  100  kilos,  under  the  "Minimum"  Tariff. 

The  manufacture  of  calcium  carbide.     R.  A.  Witherspoon. 
See  Canadian  Section,  p.  113. 

Patents. 

[Sulphurous]  gases  produced  by  the  burning  or  roasting  of 
sulphur-containing  materials  ;    Manufacture  and  purifi- 

cation  of .     H.  B.   P.   Humphries,  London.     Eng. 

Pat,  10,810,  May  7,  1912. 

Sulphur-containing  materials,  preferably  previously 
dried  by  waste  heat  from  the  kilns,  are  burnt  with  dried 
air,  whereby  the  resulting  sulphur  dioxide  is  free  from 
mist  or  fog,  and  is  rendered  more  amenable  to  efficient 
filtration  and  to  oxidation  by  the  contact  process. — O.  R . 

Acetic    acid;     Manufacture    of .     G.    W.    Johnson, 

London.  From  Chem.  Fabr.  Griesheim-Elektron. 
Frankfort-on-the-Maine,  Cermanv.  Eng.  Pat.  8076, 
April  3,  1912.  Addition  to  Eng/Pat.  17,424,  July  31, 
1911  (this  J.,  1912,  772). 

In  the  manufacture  of  acetic  acid  from  acetaldehyde, 
instead  of  using  acetic  acid  or  one  of  its  chlorine  deriva- 
tives to  start  the  reaction,  as  in  the  principal  patent,  a 
small  quantity  of  the  aldehyde  is  first  oxidised  as  com- 
pletely as  possible  by  means  of  an  excess  of  oxygen,  after 
which  fresh  aldehyde  is  added  and  a  more  powerful  current 
of  oxygen  is  admitted  for  the  production  of  acetic  acid. 

— O.  R. 

Formic  acid  ;    Method  of  making  ■ 


,  W.  H.  Walker, 
Assignor  to  Merrimac  Chemical  Co.,  Boston,  Mass. 
U.S.>at.  1,048,609,  Dec.  31,  1912. 

A  formate,  "  substantially  free  from  water,"  is  treated 
with  concentrated  sulphuric  acid,  whereby  the  reaction 
proceeds  without  loss  of  formic  acid  owing  to  any  injurious 
rise  of  temperature. — O.  R. 

Cleaning-powder.  E.  W.  Oldham,  Assignor  to  The 
Hygienic  Products  Co.,  Canton,  Ohio.  U.S.  Pat. 
1,048,575,  Dec.  31,  1912. 

A  cleanino  powder  "  including  a  mixture  of  sodium 
bisulphate  and  sodium  chloride." — O.  R. 

Tungstic  acid;    Process  of  obtaining  pure .     T.  Ban, 

Tokyo,  Japan.  U.S.  Pat.  1,049,193,  Dec.  31,  1912. 
Powdered  wolframite  is  heated  with  concentratt  d 
hydrochloric  acid  until  the  greater  part  of  the  soluble 
coastituents  are  dissolved  ;  the  mixture  is  cooled,  the 
clear  solution  poured  away,  and  the  residue  washed  ; 
the  latter  is  then  successively  treated,  with  con-taut 
stirring,  with  a  concentrated  solution  of  bleaching  powder, 
hydrochloric  acid,  and  a  small  quantity  of  citric  acid 
solution,  after  which  it  is  washed  and  dried. — O.  R. 

Vanadic  acid  from  insoluble  copper  vanadate  ;    Process  of 

extracting .     W.     F.      Bleecker,     Boulder.      Oolo., 

Assignor  to  The  Rare  MetaLs  Mining  and  Milling  ('<<., 
Colo.  U.S.  Pat.  1,049,330,  Jan.  7,  1913. 
Insoluble  copper  vanadate  is  decomposed  with  sulphuric 
acid,  the  insoluble  vanadium  oxide  separated,  ooppef 
extracted  from  the  copper  vanadate  notation  1>.\  deotro- 
lysis,  and  the  remaining  solution  of  vanndie  mid  i- 
evaporated. — O.  R. 

Nitrogen  oxides  from  atmospheric  air  ;    1  for  obtai, 

L.     p.  I.  I)u  Pont.     Fr.  Pat.  446,289,  .Inly  1'.'.  1912. 

Under  Int.  Conv.,  July  24.  1011. 
In  a  hot-air  motor,  similar  to  a  fonr-oyole  gasoline  engine, 
the  first  movement  of  the  piston  causes  air  to  I  ■  .1 

through  an  inl.-t  valve;  the  second  movement  ofthepiston 
compressee  the  air  and  closes  an  elect™  d  circuit,  which 
forms  an  arc  inside  the  oylinder;  the  intense  heat  of  the 
arc  causes  the  formation  of  nitrogen  oxides  and  the 
simultaneous  expansion  of  the  enclosed  kb*m  ;  this 
expansion   Imparts    the    third   movement    to    the    piston, 
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and  by  converting  the  beat  into  mechanical  energy,  serves 
to  eonnteract  the  tendency  to  decomposition  possessed 
by  boated  nitrogen  oxides.  The  mechanical  energy  thus 
produced,  may  be  utilised  either  to  furnish  a  portion 
»f  the  electrical  energy  required  for  the  are,  or  for  com- 
pressing the  air  of  a  previous  cycle  in  another  apparatus. 
Tin  fourth  ami  last  movement  of  the  piston  operates  an 
outlet  valve  and  directs  the  air  containing  nitrogen  oxides 

I  place  where  the  latter  are  utilised  or  converted 
into  lit  her  products.  A  scries  of  such  motors  are  con- 
veniently mounted  in  series  and  driven  by  a  common 
horizontal  shaft  from  an  electromotor  :    suitable  contact - 

dcers  are  provided  for  the  free  running  of  the  engines, 
whilst  mechanical  energy  is  being  generated  by  them, 
and  f««r  regulating  tin'  establishment  and  duration  of  the 

trie  arc-. — 0.  R. 

Chloride   of  the   alkali  or  alkaline-earth    metals  ;    Process 

of  electrolysing   the .     Badische   Anilin   und    Soda 

i.rik.     Fr.   Pat    Ut>.640,  July  29,  1912.     Under  Int. 
:iv..  Dee.  13,  1911. 

Is  the  electrolysis  of  the  chlorides  mentioned  in  the 
title,  the  passage  of  hydroxy]  ions  into  the  anode  com- 
partment is  prevented  by  the  insertion  of  two  or  more 
diaphragm-filters,  which  are  traversed  by  the  electrolyte 
in  the  same  direction,  say  from  anode  to  cathode.  In 
carrying  out  the  electrolysis  it  is  not  necessary  to  circidate 
the  electrolyte  through  all  the  filters,  but  the  greater 
portion  of  it  may  conveniently  be  directed  into  the  inter- 
mediate compartment  between  the  filters,  and  thence 
into  the  cathode  department.  To  prevent  the  exhaustion 
of  the  anode  liquor,  the  anode  compartment  is  constantly 
.  d  with  fresh  saline  solution. — 0.  R. 


Sulphuric      acid;       Manufacture      of - 


nufacturing 


-.     H.  L.  Dohertv, 
York.     U.S.    Pat.    1,048,812,    Dec.    31,    1912/ 

Is  the  manufacture  of  oxygen  by  the  igneous  decom- 
position of  a  metallic  peroxide,  a  portion  of  the  evolved 
oxygen  i-  continuously  withdrawn,  re-heated,  and  re- 
admitted into  contact  with  the  peroxide,  which  is  under - 
.:  decomposition.  The  proportion  of  oxygen,  which  is 
thus  circulated,  and  the  temperature,  to  which  it  is  re- 
heated, are  such  as  to  impart  to  the  oxygen  a  quantity 
of  available  heat  approximately  equal  to  the  heat  lost 
by  the  peroxide  in  the  course  of  its  decomposition. — 0.  R. 

Oxyqtn  and  nitrogen  by  means  of  liquid  air;    Process  of 

pr< string .     "  Ind  is"    Ges.    fur   SauerstofT- 

und  Stickstoff-Anlsgen,  m.  b.  H.  Fr.  Pat.  446.560,  July 
1912.     Under  Int.  Conv.,  Aug.  30,  1911. 

LOW  current  of  liquid  air  is  pnanrrri  down  a  tube  or 
tubular  system,  the  upper  part  of  which  is  maintained 
at   the   temperature   of   liquid   air  ( — 190°  C),   whilst  the 

'part  i-  kept  at  tin-  boiling  point  of  oxygen  ( — 183°  ('.). 

In  it.-*  downward  passage  the  liquid  gradually  becomes 
ri'her  in  oxygen,  until  it  reachet  the  outlet  at  the  bottom, 
where  it  emerges  in  the  form  of  oxygen,  more  or  less  pure, 

'■ling    to    the    dimensions    of    the    apparatus.     The 
•  ike  the  form  of  a  number  of  behooida]  tub* 

Winding   ■   central,    vertical   tube,    all   of   which   com- 
municate  with  a  common   reservoir  at    the   top  and    lead 
rrion  receiver  at  tin-  bottom.      The  latter  is  heated 
in  a  Writable   manner,   and   the  escaping    vapour-   supply 
the  :  foi  the  maintenance  of  the  temperature 

gradient  bi  the  tubular  system,  there  being  thui  no  contact 
between  the  escapin  a  and  the  liquid  air  oi 

vapour*. — O    I' 

Hydrogei  contain  it  ,•    Process  for  carrying 

■   operattom   employing  Badi  <  l"    Anilin    und 

la     Fahrik.  \ddition.    dated    Julv    26,     1912 

(m  191 1 1,  to  IV.  Pat.   441,1 

2 :.  1912  (thJ    J.,   1912,  922). 

nor   walls  of  the  Ve  -.  I  ,  r|.    eribed  in  t he   principal 

tructed  of  a  material,  which  i-  neither 
'-rmeable    nor   cbemiceDj  neb 

rdinary,  commercial  iron.-- O.  R. 


•.  W.  Fulda, 
Griesheim,  Assignor  to  Chem.  Fabr.  Griesheim-Elektron, 
Frankfort  on  Maine,  Germany.  U.S.  Pat.  1,048,953, 
Dec.  31,  1912. 

See  Fr.  Pat,  406,641  of  1909  ;  this  J.,  1910,  487.— T.  F.  B. 
Nitric  acid;    Manufacture  of - 


-.  M.  Moest  and  R.  M. 
von  Berneck,  Assignors  to  Farbwerke  vorm.  Meister, 
Lucius,  und  Briining,  Hochst  on  Maine,  Germany. 
U.S.  Pat,   1,049,754,  Jan.  7,   1913. 

See  Eng.  Pat.  19,032  of  1911 ;  this  J,  1911,  1381.— T.  F.  B. 

Sulphuretted  hydrogen  and  sulphurous  acid  ;    Effecting  the 

■mutual  reaction  of and  the  oltainment  of  sulphur. 

W.   Feld,   Linz  on  Rhine,   Germany.     Eng.    Pat,    157, 
Jan.  2,  1912. 

See  Fr.  Pat.  432,590  of  1911  ;  this  J.,  1912,  128.— T.  F.  B. 

Nitrate  of  lime  ;    Process  for  effecting  the  solidification  of 

liquefied .     F.  J.  Brougham,  London.     From  Norsk 

Hydro-Elektrisk     Kvaelstofaktieselskab,       Christiania. 
Eng.  Pat,  15,934,  July  8,  1912. 

See  Fr.  Pat,  445,826  of  1912  ;  this  J,  1912,  1179.— T.  F.  B. 
Calcium    cyanamide ;     Process  for    treating 


-.  C.  F. 
Carlson.  Fr.  Pat.  445,542,  June  28,  1912.  Under  Int. 
Conv.,  Sept.  11,  1911. 

See  U.S.  Pat.  1,042,746  of  1912;  this  J.,  1912, 1125.— T.  F.  B. 

Alumina  ;   Recovering  pure 


-.  0.  Serpek,  Assignor  to 
Soc.  Generate  des  Nitrures,  Paris.  Reissue  No.  13,509, 
Jan.  7,  1913,  of  U.S.  Pat.  1,007,495,  Oct,  31,  1911. 

See  Eng.- Pat.  13,088  of  1910  ;  this  J.,  1911,  361.— T.  F.  B. 

Sodium  phosphate  waste  liquors  ;  Process  of  purifying 


H.    Ley,    Elberfeld,    Germany.     U.S.    Pat.     1,049,740, 
Jan.  7,  1913. 

See  Fr.  Pat.  418,870  of  1910  ;  this  J.,  1911,  80.— T.  F.  B. 
Potash  [from  felspar,  etc.];    Processes  for  extracting 


Chemical  Products  Co.     Fr.  Pat.  446,959,  Aug.  6,  1912. 
Under  Int.  Conv.,  Oct.  17,  1911. 

See  U.S.  Pat.  1,034,281  of  1912 ;  this  J.,  1912, 816.— T.  F.  B. 

Electric    revolving  furnace    [for    manufacture  of   nitrides]. 
Fr.  Pat.  446,978.     See  XL 
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headless  enamel  and  faience  with  reduced  content  of  tin  oxide. 
A.  Berge.     Sprechsaal,  1913,  46,  17—19. 

For  producing  opacity  in  enamels,  the  proposed  substitutes 
for  tin  oxide,  which  is  effective  but  costly,  are  cryolite, 
"  artificial  cryolite  "  (sodium  silicofluoride,  a  by-product 
in  the  manufacture  of  superphosphate),  antimony  oxide, 
titania,  zirconia,  and  frits  containing  fluorides — none  of 
which  solve  the  problem,  while  "  tin  ashes  "  contain  lead 
oxide  and  are  poisonous.  Instead  of  dispensing  entirely 
with  tin  oxide,  the  author  proposes  to  reduce  it  to  a 
minimum  by  fritting  with  sodium  phosphate,  the  molecular 
formula  recommended  being:  2-4SiO2,0-lSn()2,0-2  Al./),, 
0-45  B.,0.,,0-2  P2Ort,0-4MgO,0-2  K, O,0-4  Na20.—  H.  U.S. 


foil'  ry  ;   Manufacture  and  decoration  of  - 


■ ;  Regulations 

dated  January  2,  1913,  made  by  the  Secretary  of  Stair 
under  Section  19  of  the  Factory  and  Workshops  A>  i,  1901; 
Statutory  Rules  and  Order,   1913. 


Patents. 


CFIast  (hnadx,  filled  ijlaxs  or  the  like  ;    Manufeicture  of . 

E.    I'ick,    Jungbunzlau,    Bohemia.     Eng.    Pat.    28,521, 

Dec.     IS,     191  I. 

1 1  .,mI'  i  to  avoid  the  manual  labour  necessary  to  reproduce 
each  broken  thread  and  place  it  on  the  reel  which  serves 
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the  double  function  of  drawing  and  delivering  the  con- 
tinuous thread,  a  number  of  drawing  or  tapping  tools 
are  employed  to  produce  simultaneously  several  threads 
of  limited  length.  As  it  is  only  necessary  to  obtain 
relative  motion  of  the  tappers  and  the  molten  glass,  the 
threads  may  be  produced  by  movement  of  the  tappers 
or  by  centrifugal  action  of  the  revolving  vessel  containing 
the  melt.  Glasses  of  different  composition  melted  in 
separate  vessels  may  be  forced  through  a  common  outlet. 
Machinery,  which  may  have  the  form  of  an  endless  band 
for  conveying,  is  provided  to  sort  and  lay  the  threads. 
A  device  for  laying  the  threads  not  in  parallel  but  cross- 
wise, and  for  enabling  the  threads  thus  laid  to  be  stuck 
together  by  varnish,  glue  or  inorganic  binding  substances, 
in  order  to  make  glass  felt,  is  also  provided. — H.  H.  S. 

Glass  ;    Continuous  process  for  manufacture  of .     M. 

Neef.     Fr.  Pat.  446,390,  July  24,  1912. 

A  continuous  sheet  of  glass  is  produced  by  so  arranging 
the  outlet  of  the  furnace  that  the  molten  glass  is  delivered 
between  a  pair  of  rollers  from  which  it  descends  vertically 
on  to  a  moving  table  which  leads  into  the  annealing  oven. 

— H.  H.  S. 

Clay  or  other  wet  material ;  Drying  of  articles  moulded  from 

,  more  especially  intended  for  use  in  connection  with 

the  drying  of  multiple  channel  conduits  for  electrical 
conductors.  R.  Lawton,  Burton-on-Trent.  Eng.  Pat. 
2348,  Jan.  29,  1912. 

Moulded  articles  of  thickness  varying  in  different  parts 
are  liable  to  crack  by  unequal  drying.  The  means  of 
retarding  drying  is  obtained  by  a  shield  placed  over  those 
parts  most  likely  to  dry  too  quickly,  and  supplemented 
if  necessary  by  the  application  of  a  damp  piece. — H.  H.  S. 

Abrasive   matter;     Composition    of .     A.    F.    Blouin, 

Springfield  Township,  Pa.,  Assignor  to  Abrasive 
Material  Co.,  Philadelphia.  U.S.  Pat.  1,042,878,  Oct.  29, 
1912. 

Alumina  is  fused  with  silicon,  boron,  chromium  and 
carbon,  the  proportion  of  none  of  these  elements  exceeding 
3  per  cent.  The  crystalline  product  has  the  recom- 
mended composition  :  alumina  92-35,  silicon  2-93,  boron 
2*45,  chromium  0-12,  carbon  1-39  per  cent.  It  is  extremely 
hard  but  possesses  just  enough  toughness  to  allow  particles 
to  break  away  when  used  for  grinding. — H.  H.  S. 

Electric    conductors ;      Manufacture     of    moulded     bodies 

refractory  to  fire  and   good .      Gebr.    Siemens    und 

Co.  Pr.  Pat.  446,142,  July  18,  1912.  Under  Int. 
Conv.,  July  20,  1911. 

Silicon  and  carbon  are  mixed  with  a  binding  agent  such  as 
colophony  or  paraffin  and  heated  in  an  atmosphere  of 
carbon  monoxide  or  dioxide  to  1450°  C,  and  then  to  1700°  C. 
The  reactions  are  expressed  by  the  equations  :  Si+CO  +  C 
=SiCO+C=SiC+CO,  the  silicon  carbide  being  the 
desired  product. — H.  H.  S. 

Vilrifiable  materials  ;   Firing  with  simultaneous  continuous 

pressure     of     powdered  on     refractory     supports. 

M.  Demongeot.     Fr.    Pat,   446,218,  July  3,  1912. 

By  subjecting  the  material  to  be  fused  to  pressure  during 
firing,  the  softening  point  is  lowered  sufficiently  to  eliminate 
risk  of  chemical  action  between  the  melt  and  the  supports, 
thereby  avoiding  the  necessity  of  the  intermediate  chalk 
layer  mentioned  in  Fr.   Pat.  365,096,  April   11,   1906. 

— H.  H.  S. 

Ceramic  products  ;   Process  for  avoiding  efflorescence  in  the 

manufacture  of .     Soc.  de  Produits  Ceramiques  de 

Massy.     Fr.  Pat.  446,875,  Oct.  13,  1911. 

The  efflorescence  caused  by  calcium  and  magnesium  salts 
in  the  clay  is  said  to  be  eliminated  by  adding  easily  soluble 
salts  such  as  iron  chloride  or  suiphate  to  the  mixing 
water.  By  this  means  the  solubility  of  the  calcium 
and  magnesium  salts  is  so  diminished  that  they  are  to  a 


large  extent  deposited  within  the  body,  and  only  a  mixture 
of  the  soluble  iron  salt,  with  a  very  small  proportion 
of  calcium  or  magnesium  salts  arrives  at  the  surface  • 
on  firing,  the  iron  salt  is  converted  into  an  insoluble 
compound. — H.  H.  S. 


Silica   glass  ;     Manufacture  of 


J.  F.   Bottomley, 


Wallsend,  R.  S.  Hut  ton,  Manchester,  and  R.  A.  S. 
Paget,  London,  Assignors  to  The  Thermal  Svnd.,  Ltd  ' 
Wallsend.  Reissue  No.  13,504,  Jan  7,  1913,  of  US 
Pat.  812,399,  Feb.  13,  1906. 

See  Eng  Pat,  10,670  of  1904  ;  this  J.,  1905,  670.— T.  F.  B. 

Process  and  apparatus  for  stirring  and  transporting  mat,  rials 
such  as  starch,  clay.  etc.     Fr.   Pat.  446,008.     See  I. 


IX.— BUILDING  MATERIALS. 

Silica  [in  cements] ;  The  determination  of .     T.  Bauer. 


Tonind.-Zeit.,   1913,  37,  89—90. 

The  author  describes  the  various  methods  recommended 
for  the  separation  of  silica  in  the  analysis  of  silicates, 
with  special  reference  to  the  treatment  with  hydro- 
chloric acid,  and  the  temperature  to  which"  the 
residue  is  subsequently  heated.  In  2.5  analyses  he  found 
differences  of  from  0-3  to  0-7  per  cent.,  the  average  being 
0-46  per  cent.  For  the  accurate  determination  of  silica 
in  cements,  the  author  obtained  satisfactory  results  with 
the  following  method  :  2 — 5  c.c.  of  concentrated  hydro- 
chloric acid  are  added  to  the  cement,  which  has  been 
previously  moistened  with  warm  water  and  well  stirred 
with  a  glass  rod  ;  the  mixture  is  evaporated  to  dryness 
on  the  water-bath,  thoroughly  moistened  with  ,Y  /10 
hydrochloric  acid,  taken  to  dryness  again,  moistened  with 
distilled  water,  and  heated  on  an  asbestos  board  over  a 
well-regulated  burner,  until  a  cover-glass,  moistened 
with  silver  nitrate  solution,  shows  no  further  signs  of 
clouding  when  brought  into  contact  with  the  escaping 
vapours ;  the  residue  is  then  completely  dried  in  a 
hot-air  bath,  which  is  slowly  brought  up  to  a  temperature  of 
100° — 110°  C.  After  cooling,  the  residue  is  taken  up  with 
water  and  a  little  dilute  hydrochloric  acid,  boiled,  washed 
by  decantation  until  the  filtrate  is  practically  free  from 
chlorides,  and  ignited  in  a  covered  platinum  crucible 
to  prevent  any  loss  of  silica  as  dust.  25  analyses,  carried 
out  in  this  way,  showed  a  maximum  divergence  of  0-25 
per  cent,  and  an  average  difference  of  018  per  cent. 
(Compare  this  J.,  1912,  724.)— O.  R. 


Patents. 
Wood ;      Manufacture    of    artificial 


P.    Hoermg, 


Berlin.     Eng.   Pat.  21,327,  Sept.   27,   1911 

Artificial  wood   is   prepared   from   reed-plants   in   tin- 
manner  described  in   Eng.    Pat.   20.312  of   1911   (thii 
1912,  975),   and  the   material  obtained   is   moulded   in  a 
press,    adapted   to    produce    continuous    ban   or   boards, 
by   means  of  a  reciprocating  piston  having   in   r 
numerous  shallow  grooves  or  indentations.— (>.  K. 

Wood  product  ;    //»/''-•'"  I  """'"/'"'' "rr  "/  1 A     U- 

Mathvs,  London.     From  V.  A.  Paten,  -New  York. 

Pat.  94,  Jan.  1,  1912. 
Undrieo   wood   is  gradually   heated   in   ■   racutun   up 
to  300°  F.  (149°  C).    The  vacuum  is  then  eul  oil  and  the 
wood  is  subjected  to  either  dry  or  moisl   I 
below  the  above-mentioned  temperature,  until  lU  entire 
mass    has    become    uniformly    heated,    after    WU 

,m  subjected  to  the  combined  action  of  a  vacuum 
and  dry  heat  at  a  temperature  ..... 
It  is  claimed  that   under  these  conditions  th 
distilled  without  decomposition  and  uniformly  d< 
on  the   hardened   Bbres  of    the    irood    throoghool 
thoroughly  dried   mass. — O.  K. 
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Concrete  ;  Composition  for  u-aterproofing .    A.  C.  Horn, 

NYw  York.     U.S.  Pat.  1,048,695,  Deo.  31.  1912. 

The  composition  comprises  an  oily  body  or  drying  oi!  such 

od  oil.  calcium  st  carat o  or  other  soap  insoluble 

in  water,  casein,  a  preservative  agent  and  water. — H.  H.  S. 


Cement ;  Specuil  binding 


M.  J.  and  G.  H.  Langlois. 


Fr.  Pat.  446.380.  July  20,   1912. 
v-.st  is  intimately  mixed  with  finely  powdered  granite. 
felspar    or  pegmatite  in  such  proportions  as,  by  the  aid 
of  the  potassium  compounds  preeenl  in  the  minerals, to 
ir  chemical  action  wHeh  should  result  in  the  forma- 
tion    of     a     substance     of     tho      molecular     formula: 
'.,CaO)s.SiO,.2CaO.  a  substance  which  is  said  to  have 
great*  cohesive  properties  and  to  be  suitable  for  use  in 
making  roads  and  pavements. — H.  H.  S. 


A^testos  ;     Process    of    purifying 


\Y.    C.    Arsem, 


Schene'ctadv  NY..  Assignor  to  General  Electric  Co., 
Y  rk.*U.S.  Pat.  1.049,972,  Jan.  7,  1913. 
Asbestos,  containing  difficultly  soluble  iron  oxide,  is 
soaked  for  24 — 72  hoars  in  a  50  per  cent,  solution  of 
orthopb.osph.rie  acid,  and  is  then  washed  free  from 
adhering  acid. — 0.  R. 

-alt  indu^'ry  ;     Manufacture  of  a  viscous,  streaky  and 

gluey  mass  specially  intended  for  the  .     J.  Goepper 

and  O.  Geiger.  First  Addition,  dated  July  26,  1912,  to 
Fr.  Pi'.  134.06.-..  Sept.  8,  1911  (this  J.,  1912,  232). 
To  the  resinous  raw  material  is  added  strong  sulphuric 
or  other  mineral  acid,  and  the  mass  is  then  heated  to  270°  C. 
in  order  to  drive  off  free  mineral  acids,  thereby  avoiding 
the  necessity  of  neutralisation  by  soda. — H.  H.  S. 

WaUrproof  mortar.     A.  Pree.     Fr.  Pat.  446,375,  July  23, 
1912.     Under  Int.  Conv.,  July  24,  1912. 

Impermeable  aluminium  and  calcium  salts  are  formed 
in  mortar  by  mixing  it  in  the  dry  state  with  a  soap,  such 
as  sodium  oleate,  and  a  soluble  aluminium  salt,  and  by 
afterwards  moistening. — H.  H.  S. 

0  <*A  ;      Process    for    preserving    and    fireproofing    . 

irKnholz-Impri_'ni<rung  G.m.b.H.  Fr.  Pat.  446,018, 
Julv  12.  1912.     (Judex  Int.  Conv.,  July  29  and  Dec.  13, 
11. 

Pats.  247,694  and  248,065  of  1911 ;  this  J.,  1912, 
F.  B. 


X.     METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Blast  furnace  ;     Studies    on     the    proportions    maintained 

l  th"  iron  ore  and  the  gases  in  the .     N.  Metz. 

8tah)  u.  Kbes,  1912,  33,  93—104. 
By  means  of  a  specially  constructed  water-cooled  tube  the 
tern:  dned    and    tl  abate*  ted 

from  different  sones  up  the  shaft,  at  the  boshes,  and  in  t 

of   a    blastfurnace.      Different   zones   at 

ill  the  7.  rod  from  the 

aide  of  the  furnace,  and  each  zone  from  the  middle  and 
ide  at  the  same  time,  were  examined.     About  500  gas 
analyse*   were   made,   tl.  being    tabulated     The 

-  of  the  at  the  rid-  -  of  the  rum 

laded  thai  :     1.  The  deoom- 

irn    ';,r'  tily   0000X1   in    a    certain 

zone     !  •  >ti'T.  of  graphite  is  probably  not  a 

ott  of  the  formation  of  scaffolding.     8.  The 

formation  of  hydrogen  is  Intimately  connected  with  the 

■  ass  of  tl  and  four  zones  can  l><   distinguished 

top    of    the    shaft,   where 
the    reaction,    CO+H,0     <<>      H.    occurs,    the    water 

beSBf  derived  from  the   moistUXe  and    hydrate    water   of 


the  charge,  (b)  at  the  bottom  of  the  shaft,  where  the 
formation  of  hydrogen  is  small,  (c)  in  the  boshes,  where  the 
last  residue  of  hydrate  water  becomes  dissociated,  (d)  in 
the  hearth,  where  hydrogen  is  produced  from  the  moisture 
of  the  blast  and  from  leakages  in  the  cooling  arrangement. 
4.  Changes  in  the  blast  temperature  produced  in  the 
Cowper  stoves  make  themselves  felt  up  to  just  above  the 
boshes,  and  it  is  suggested  that  the  temperature  of  the 
air  should  be  ascertained  by  means  of  a  pyrometer  and 
its  variations  kept  as  low  as  possible. — A.  H.  C. 

Cast-iron;  Constitution  of ,  and  the  effects  of  super- 
heated steam.  W.  Campbell  and  J.  Glassford.  Proc. 
Int.  Assoc,  for  Testing  Materials.  Trans.  Amer.  Foun- 
drymen's  Assoc,  1912,  597—619. 

In  corroded  cast-iron  from  a  superheater  oxidation  was 
observed  following  the  planes  of  the  graphite  plates  of  the 
metal.  To  investigate  this,  a  series  of  specimens  presenting 
different  carbon  conditions  were  heated  in  superheated 
steam  at  425°  C.  and  95  lb.  pressure  for  30  and  90 
days  respectively,  and  subsequently  examined.  With 
white  cast-iron,  steel,  and  malleable  cast-iron,  only 
surface  oxidation  had  occurred,  whereas  with  cast-iron 
low  in  silicon,  oxidation  had  penetrated  the  metal 
somewhat,  following  the  coarsest  of  the  graphite  plates. 
The  depth  of  penetration  increased  with  the  silicon  content 
of  the  metal,  the  micro-structure  of  the  specimen  contain- 
ing 5-5  per  cent,  of  silicon  being  completely  altered  by 
the  treatment ;  the  original  ground-mass  of  silico-ferrite 
was  split  up  with  planes  of  oxidation  following  the  original 
graphite,  and  a  new  constituent  was  deposited  as  a  border 
to  the  oxidation  planes.  Alternate  heating  and  cooling  of 
a  similar  series  of  specimens  in  air  resulted  mainly  in  the 
surface  oxidation  of  the  metals. — W.  E.  F.  P. 


[Iron  and  steel.]     Metals;    Breakdown  tests  of .     0. 

Boudouard.     Proc.   Int.   Assoc,   for  Testing  Materials. 
Trans.  Amer.  Foundrymen's  Assoc,  1912,  489 — 499. 

The  author  has  investigated  the  method  of  testing  metals, 
in  which  the  free  portion  of  a  rod,  fixed  at  one  end,  is 
subjected  to  continuous  vibration  until  rupture  occurs. 
The  tests  were  made  upon  a  series  of  metals  ranging  from 
puddled  iron  to  crucible  steel  containing  about  1  per  cent, 
of  carbon,  the  stresses  to  which  the  rods  were  exposed 
being  well  below  the  respective  elastic  limits  of  the  metals. 
As  it  was  found  easily  possible  to  ensure  the  same  experi- 
mental conditions  in  every  test  and  to  obtain  concordant 
results  with  the  same  metal,  the  author  considers  that  this 
method    of   testing    (by   studying   tho   damping    of   the 
vibratory   movement)   admits   of   useful   application   for 
determining  the  resistance  of  metals  to  alternating  stress. 
The  ratio  of  the  numbers  of  vibrations  necessary  to  effect 
rupture  in   the  case  of  the  semi-hard  and   hard  steels 
tested  varied  inversely  as  the  ratio  of  the  carbon  contents 
of  the.  metals ;    steels  containing  0-3  per  cent,  of  carbon 
(of  the  same  composition  but  different  origins)  required 
from  about  1-3  to  1-5  million  vibrations  (corresponding 
to  a  testing  period  of  12J — 13J  hours),  whether  the  samples 
were  tested  in  the  annealed  or  the  hardened  condition. 
In   the  case  of  hard  steel,  the  time  during  which  the 
vibrations  had  to  be  maintained  to  effect  rupture  was 
considerably   diminished    by    hardening    tho    metal,    but 
greatly  increased  by  re -heating  it  after  hardening ;    for 
example,  a  steel  (containing  1  per  cent,  of  carbon)  which 
broke  after  3  hours  25  mins.  in  the  annealed    state   and 
after  5  mins.  in  the  hardened  state  was  not  broken  after 
26£  hours  in  the  hardened  and  annealed  condition.     With 
annealed     Iteels  generally  the  damping  of  the  vibratory 
movement  was  found  to  diminish  as  the  carbon  content 
increased     A    marked   difference,   as   regards   tho  length 
of  titne  required  to  effect  rupture,  was  observed  between 
puddled  iron  and  extra-soft  steel  having  nearly  the  same 
(position  (apart  from  the  manganese  content,  which 
ranged  between  0*05  and  f>40  per  cent.)  and  mechanical 
constant  ,  the  former  being  much  more  resistant  than  the 
latter;    the  elastic  limit  of  both  was  much  greater  after 
than  before  tin-  test.    (See  also  Arnold,  this  J.,  1904, 
I  o  1011,  688,  and  1912,  492.)— W.  E.  F.  P. 
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Phosphorus    in    vanadium    steels;    Determination  of . 

E.    W.    Hagmaier.     Met.    and   Chem.    Eng.,    1913,    11, 
28—29. 

The  steel  is  dissolved  in  aqua  rcgia,  the  solution  evaporated 
to  dryness  and  the  residue  "  baked,"  taken  up  in  strong 
hydrochloric  acid  and  the  silica  filtered  off.  The  filtrate 
is  reduced  with  sulphur  dioxide.  When  reduction  is 
complete,  5  c.c.  of  90  per  cent,  acetic  acid  and  10  c.c. 
of  a  saturated  solution  of  cerium  chloride  are  added. 
Ammonia  solution  (one  part  of  concentrated  ammonia 
to  three  parts  of  water)  is  added  drop  by  drop,  with 
constant  stirring,  until  turbidity  is  shown.  The 
solution  is  then  boiled,  allowed  to  settle,  and  filtered. 
The  cerium  phosphate  precipitate  is  washed  five  or  six 
times  with  hot  water  and  then  dissolved  off  the 
paper  with  hot  (1:1)  nitric  acid.  The  phosphorus  is 
precipitated  as  usual  with  ammonium  molybdate,  the 
phosphomolybdate  being  weighed  on  tared  filters.  If 
too  much  ammonia  is  added,  it  has  been  found  best  to 
filter  off  the  precipitate,  redissolve  it  in  hydrochloric 
acid,  pass  in  sulphur  dioxide,  and  rcprecipitate  the  cerium 
phosphate.  When  more  than  0-5  per  cent,  of  vanadium 
is  present,  the  cerium  phosphate  should  he  reprecipitated 
once,  or  twice  if  the  amount  of  vanadium  exceeds  1  per 
cent.  The  method  is  stated  to  be  accurate  as  well  as 
rapid,  and  figures  given  show  good  results  on  materials 
containing  from  0025  to  0-0  per  cent,  of  phosphorus,  in 
presence  of  vanadium. — R.  W.  N. 

[Copper,  iron  and  steel.]  Micrographical  studies  ;  a 
memoir  on  certain  micrographical  observations  of  practical 
interest  for  valuing  and  testing  and  for  working  metals 
by  different  methods.  Atelier  des  Essais  de  Metaux 
de  la  Cie.  des  Chemins  de  Fer  P.L.M.  Proc.  Int.  Assoc. 
for  Testing  Materials.  Trans.  Amcr.  Foundrvmen's 
Assoc,  1912,  581—590. 

(1)  Rapid  estimation  of  arsenic  in  red  copper. — By 
etching  the  polished  metal  with  pure  nitric  acid  (at  22°  C, 
for  5  or  6  sees.)  black  spots  are  developed,  the  abundance 
of  which — it  is  stated — bears  a  direct  relation  to  the  arsenic- 
content  of  the  metal.  By  comparing  the  metal  under 
examination  with  a  prepared  scale  of  standard  specimens 
of  known  arsenic  content,  the  percentage  of  arsenic 
present  may  be  estimated  (it  is  claimed)  to  within  about 
006  per  cent. 

(2)  Cutting  steel  with  the  oxy -acetylene  blowpipe. — When 
sheet  or  forged  steel  is  cut  by  means  of  the  oxy-acetylene 
blowpipe,  a  zone  of  higher  earburisation  is  produced 
around  the  cut  edges  of  the  metal.  Since  in  the  cases 
examined  the  width  of  this  zone  was  about  5  mm.,  the 
authors  consider  that  the  edges  of  all  plates,  etc.,  so 
cut  should  be  removed  for  a  depth  of  10  mm.  to  ensure 
the  absence  of  affected  metal  from  the  finished  articles. 

(3)  Effect  of  cold  work  on  steel. — As  regards  the  effects, 
upon  steel,  of  cold  work  due  to  threading  screws  of  large 
diameters,  the  metal  was  found  to  be  much  harder  in  the 
neighbourhood  of  the  thread  than  in  the  middle,  the  depth 
of  the  stratum  affected  being  about  3  or  4  mm.  ;  the 
ferrite  present  in  this  zone  was  found  to  be  crushed  and 
disseminated  in  fine  needles.  It  is  recommended  that, 
after  threading,  all  coupling-screws  should  be  re-annealed 
at  about  700°  C. 

(4)  Adulteration  of  wronght-iron  by  the  insertion  of 
rolled  cast  steel  in  the  "  fagots  "  may  be  readily  detected 
micrographically  (it  is  stated),  the  pearlitic  zones  being 
better  defined  and  more  marked  than  when  puddle  steel 
has  been  introduced — W.  E.  F.  P. 


Copper-zinc    alloys;      Tensile,    strength     of .     J,     M. 

Lohr.     J.   Phys.     Chem.,    1913,    17,    1—25. 

The  cast  brasses  investigated  were  prepared  from  the  pure 
metals  and  contained  from  47-5  to  100  per  oent.  of  copper. 

The  tensile  strength  of  the  quenched  alloys  was  found  to 
vary  with  their  const  it  ui  ion  :  the  highest  values  were 
obtained  with  the  0  brasses,  but  the  maximum  of  these 
values  did  not  occur  on  a  boundary  curve;  in  one  case 
a  tensile  strength  of  137.000  lb.  per  -().  in. — as  taken 
from  the  fractured  ends  of  the  test-piece — was  recorded. 
The  tensile  strength  of  the  a  brasses  was  almost  constant, 


a     maximum    value    of    about    71,000  lb.     pec    M      in 
being  obtained  with  an  alloy  containing  about   56   per 
cent,    of    copper.     As    regards    ductility,    a     maximum 
elongation  of  about  36  per  cent,  was  regularly  obtained 
during   the   investigation;     in   one   ease   the  elongation 
exceeded  60  per  cent.,    but    this    result    could    not    be 
duplicated.     It  was  found  possible  to  produce  cast   bi 
having  either  (1)  an  ultimate  tensile  strength  ol  71,000  lb. 
per  sq.  in.  and  an  ultimate  elongation  of  14-8  per  cent   ; 
or   (2)  a   tensile  strength  of  over  36,000  lb.    per  sq.  in! 
and  an  elongation  of  35-6  per  cent.     The  influence  of  the 
temperature  of  pouring  upon  the  tensile  strength  of  the 
casting  was  also  investigated  and  the  most   favourable 
pouring  temperature  found  to  be  generally   LOO  —200 
above  that  of  the  liquid  us  of  the  alloy. — W.  E.  F.  P. 

Copper  and  zinc  ;    Electrical  conductivity  of  alloys  of . 

X.  A.  Puscbin  and  V.  N.  Rjaschski.    J.  Ruse      Phi 
(hem.  Soc,  1912,  44,  19U5— 1918. 

Investigation  of  the  electrical  resistance  and  its 
temperature-coefficient  for  alloys  of  copper  and  zinc  gives 
results  in  general  agreement  with  Shepherd's  conclusions 
based  on  the  melting-point  diagram  and  on  the  micro- 
structure  (see  this  J.,  1905,  241).  The  system  forms 
( 1 )  the  solid  solutions  :  a.  0 — 36  atom,  per  cent.  ;  .i.  59 — 67 
atom,  per  cent.  ;  f.  80—85-7  atom,  per  cent,  and  ;;'.  HI  — 100 
atom,  per  cent,  of  zinc:  (2)  the  mixed  crystals:  a  +  /3, 
33—50;  (3+7,50—59;  y+i,  67—80  and  i  +  ,}.  85-7  91 
atom,  per  cent,  of  zinc.  The  existence  of  the  solid  solution 
(i  within  narrow  limits  is  regarded  as  a  Bign  of  the  definite 
compound,  ZnCu,  slightly  dissociated  at  the  ordinary 
temperature.  The  results  also  indicate  the  probable 
existence  of  the  two  compounds,  Zn,('u  and  Zn^Cu. 

— T.  EL  P. 

Blast-roasting    of    sulphide    on*.     .).   11.    Levings,     In-t. 
.Min.  and  Met.,  Jan.   16,  1913.    [Advance  copy.] 

FROM    1900    onwards    satisfactory    results    were    obtained 
with    the    Huntington-Heberlein    process     at     Zeehan, 
Tasmania,  where  it  was  first  used  outside  Europe.      The 
ores  contained  lead  and  zinc.     It   was  found  that  coal 
limestone,    up    to    12    mm.    size,    could    be    used    without 
detriment,    and  further   experiments    in    connection    with 
the  Carmichael-Bradford  process   showed    that    iron   and 
manganese    oxides    could    be   substituted    for    limestone 
with  equally  good  results.     Roasting  was  performed  bj 
lighting  a  lire  in  the  pot  and  then  lilliuL:  with  the  mixture 
of  ironstone  and  ore.     It  was  found  advantageous  to  j.\m- 
a  preliminary  roasting  in  mechanical  furnaces,  before  pot- 
roasting,  in  the  case  of  ores  containing  much  over  1"  per 
cent,  of  sulphur.     The   constituents    of    the   ore   mixture 
should    be   in   the   approximately   correct    proportions    to 
form  a  slag.     The  shape  of  pot  seems  to  exert  a  marked 
influence  on  the  process.     In  one  case,  at  another  plant, 
attempts    at    roasting   an    ore    consisting    mainly    of    il 
pyrites  in  silicious  gangue,  and  containing  31    per  cent, 
of  sulphur,  were  made,  after  mixing  the  ore  with   15  p<  r 
cent,  of  iron  and  manganese  oxides.     Th<    Mount    Lyell 
type  of  put  teas  found  to  work  well,  while  in  Huntingti 
Heberlem    pots    very    poor    results    were    obtained,    the 
product   being  -oft.  "with  much  "fines,"  and  containing 
16-5  per  cent,  of  sulphur,  while  the   Mount    Lyell   i 
yielded  an  almost   Bohd  cake   with  an  a  alphui 

content  of  8  per  rent,    a  aix-ton  charge  taking   12  b 
to  finish.— R.  W.  X. 

Vanadium-aluminium  alloys.     N.  Cxako.     I  rend, 

1913,    156.    It"     142 

TllE  author  has  obtained   alloys   with 

of  vanadium  by  reducing  vranadio  acid  with  aluminiu 

in  orucibles  lined   with   magnesia.     Alloys  «  I 

percentage  ol    vanadium   have   bee,,   obtamed    l>\    I 

these  products  with  aluminium  in  suitable   | 

Micrograpbic  Btudj   ol  the  alloy* 

Of    the    compound-.    Al  V.     AIV.    and     Al\  T 

former  have   been   isolated    from   alloy*  ol    which    I 

formed  the  main  portion,  by  tl 

It  U  not  yet  certain  whet]  '»'•• 

C,,  In  |M  i  I  nun  the  all".' 

D 
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From  20  to  25  per  cent,  they  may  be  pulverised  in  a  mortar. 
Dp  to  .">;{  nor  cent  they  eontain  numerous  oavitiea  which 
make  it  difficult  to  ohtam  a  polished  surface.  The  hard- 
-  increases  with  the  percentage  of  vanadium  up  to 
.">:>  jht  eent..  when  it  m  between  6  ami  7.  With  from  GO 
to  SO  per  eent.  of  vanadium  the  alloys  are  less  hard  ami 
free  from  cavities.— W.  H.  P. 

The    system    lime,    phosphoric  anhydride,  silica.      Nielsen. 

5      vil. 

Patents. 

A         or    iron    surface;     Tnatment    of for    hardening 

or  otherwise,  and  apparatus  thenfor.  W.  8.  Simpson, 
London.  Eng.  Pat.  20,917,  Sept.  21,  1911. 
In  •  process  for  alloying  surface-  of  steel  or  iron  with 
other  metals,  hardening  compounds,  etc..  to  any  required 
depth,  the  surfaee  oi  the  steel  plate  or  other  article, 
previously  eoated  with  the  requisite  quantity  of  alloying 
material  in  suitable  form,  is  electrically  fused  in  a  high 
vacuum.  Or.  the  alloying  material  may  lie  fused  in  a 
separate  chamt>er  and  then  introduced  into  the  vacuum 
furnaoe.  Uniform  heating  of  the  surface  is  attained  by 
moving  the  plate  backwards  and  forwards  beneath  the 
eta '  .wthout     breaking    the    vacuum,     the    under 

surface  of  the  plate  l>ointr  water-cooled  during  the  opera- 
tion, if  nevc.-.-ary. — \Y.  K.  P.  P. 


<  'asting  — 
Eng.   Pat. 


— .     K.   Kohlhaas, 
19,657,    Aug.    28. 


Le  Per. 


ingoU    and    the    lib  ; 
l)u— .  Idorf,    Germany. 
1912. 

With  t h»  object  of  preventing  the  formation  of  cavities 
in  ingots  "f  oasl  steel,  etc.,  the  casting-funnel  employed 

i«  provided  with  a  vertically-elongated  slit-like  discharge 
opening, and  i-  of  such  construction  that  the  molten  metal 
■suet  from  it  (into  the  mould)  in  the  form  of  a  wide  and 
thin  stream  which  subsequently  divides  into  a  number  of 
fine  stream*. — W.  E.  F.  P. 

Alloy  of  iron  for  electro-technical  applications  and  process 
of    preparation.     W.     EtubeL     First     Addition,     dated 

July  10,  1012.  to  Pr.  Fat.  420.7..H.  May  lb.  101  1  (this  .1.. 
PHI.   1219).      Under  Int.  Conv..  July  11.   1011. 

TliK  alloy  of  iron,  for  DSC  in  dynamos,  is  produced  by  adding 
-mall  quantities  of  alkalmc-earth  metals  or  magnesium 
for  the  purpose  of  de-oxidation,  the  metals  being  added 
in  the  form  of  an  alloy  with  copper.  —  B.  X. 

and  meant  for  tempering . 

J.  \V.   Boyd.     Fr.  Pat    146,988,  July   11,   1912. 

Tin.  iron  or  steel  t.i  be  treated  i-  heated  in  a  bat  h  of  molten 

pota  —  iuni    cyanide    to    which    animal    charcoal    has    been 

i-  preferably  prepared  from  leather 

and  i  to  the  •  I'   in  small  quantities  at 

a  time,  until  bubble-  begin  '.,  be  disengaged  from  the 

mixture.     The  quenching  liquid  i-  composed  ol  a  mixture 

rode  and  r':tin<-<!  oil.  palm  oil  and   "Atlantic 

nd  forms s  layer  Boating  on  cold  water.     Varial  ion- 

in  the  degree  of  hardening  are  obtained  by  passing  the 

,  quickly  through  the  oil  into  the  watei  on  the  one 

banc],  and  keeping  it  stationary  in  the  oil  on  the  other. 

— T.  St. 

lr<ii>         '  f'ir    quenching .      I'.     L«d'  nt     and 

]>    Wehilm.     Fr.  Pal     148,284,  Sept.  27.   loll. 

Liquid   consists   of   a   dilute   solution   of 
nitric  acid  or  a  nitrate,  in  (Thick  are  suspended  china  claj 
and  lampblack,  and  containing  in  wlution  either  ai 
or  a  mixture  composed  of  equal  part-  of  potassium  ferro 
aide  (prassiete)  and  potassium  bicarbonate.      I    Bt, 


the  air.  and  receives  periodic  additions  of  ferric  oxide 
which  acts  as  a  depola riser,  this  substance  neither  during 
nor  after  its  transformation  having  any  action  on  the 
electrolyte.—  H.  N. 

Oft  concentration,  G.  A.  Chapman  and  S.  Tucker,  London. 
Eng.  Fats.  28,029,  Dec.  22,  1911,  and  12,171,  May  22, 
1912. 

In  a  process  for  the  concentration  of  metalliferous  ores 
— especially  those  containing  (earthy)  carbonates — the  ore 
is  agitated  with  water  containing  a  selective  or  frothing 
agent  and  an  alkali  bisulphatc  to  effect  the  separation  of 
the  metalliferous  portion  by  flotation.  A  mixture  of 
normal  alkali  sulphate  and  sulphuric  acid  may  be  used 
instead  of  the  bisulphate  and,  in  either  case,  the  solution 
is  regenerated  after  use  by  a  further  addition  of  acid  and 
also  of  the  selective  or  frothing  agent  if  necessarv. 

— W.  E.  F.  P. 

Lead  and  zinc  ;    Process  for  the  treatment  of  sulphide  ores, 

tailings  and  olhct  residues  containing .     A.  Richards, 

London.     Eng.  Pat.  3951,  Feb.  16,  1912. 

A  mixture  of  the  material  with  a  reducing  agent  and 
a  small  quantity  of  sodium  chloride  and/or  a  suitable 
bromine-containing  substance  is  subjected  to  a  tempera- 
ture sufficient  to  expel  the  zinc  and/or  lead  as  haloid 
compounds. — W.  E.  F.  P. 

Zinc  ;      Manufacture     of front,     low-grade     ores     and 

tailings.     G.  Evans.     Fr.  Pat.  440,713,  July  31,  1912. 
Under  Int.  Conv.,  Aug.  3,  1911. 

The  tailings  are  first  heated  to  redness  on  the  hearth  of 
a  calcining  furnace,  and  are  then  placed  directly  on  the 
incandescent  fuel  which  is  fed  with  an  upward  draught. 
The  volatilised  zinc  is  condensed  as  oxide,  and  is  prepared 
for  further  treatment  in  the  usual  way,  either  by  com- 
pressing it  into  briquettes,  or  by  agglomerating  it  with 
moist  clay. — T.  St. 


Manufactun  >>f  electrolytic -.     Hoc, 

Fr.  Pal    148,81  i    'i  '    6,  1911. 

I  hij/h  density  are  employed,  producing  iron 
whr  mootb,  and  wit b  a 

maximum  yield,  1  ins  in  the  electro] 

ippr eased.     The  electrolyte,  of  a  ('non- 
such an  the  chlorid'  with 


Metallic  packings  ;     Manufacture  of  pletslic 


Fried. 


Krupp.  Akt.-Gcs.,  Essen,  Germany.     Eng.  Pat.  17,648, 
July  30,  1912.     Under  Int.  Conv.,  Oct.  25,  1911. 

The  metal  to  be  employed  (e.g.,  an  alloy  of  white  metal 
and  lead)  is  melted  and  poured  out  in  a  thin  stream  against 
which  a  current  of  compressed  air  or  steam  is  directed  ; 
the  stream  is  thus  broken  up  into  drops  which,  being 
forcibly  propelled  against  a  cool  metal  wall  (flat  or  corru- 
gated) bi icome  solidified  in  the  form  of  thin  flexible  leaflets. 
The  metal  thus  prepared  is  employed  as  usual  in  con- 
junction   with   suitable   lubricating   and   binding   agents. 

— W.  E.  F.  P. 

[Copper,  gold  and  silver.]    Ores;  Process  foi  the  treatment 

of .     J.   Irving,  Salt  Lake  City,  Utah.     U.S.  Pat. 

1,048,541,  Dec.  31,  1912. 

Tut.  process  consists  in  agitating  copper  ores  with  dilute 
sulphuric  acid  while  injecting  steam  into  the  mixture, 
passing  the  resulting  solution  through  filters,  sand  and 
iion  pyrites  in  succession  and  then  over  scrap  iron  to 
precipitate  the  copper,  and  re-oxidising  the  barren 
liquor  by  agitating  and  passing  the  same  through  a  steam 
injector.  The  re-oxidised  solution  is  employed  as  solvent 
for  copper  ores  containing   precious  metals,  these  oral 

being  mixed  with  sodium  chloride  before  the  solvent  is 
applied,  and  tin-  mixture  ol  ore  and  solution  agitated  and 
heated  by  the  Injection  of  steam  as  before.  From  the 
solution  thus  obtained  the  copper  and  precious  metals  are 

precipitated  (after  filtrat ion)  by  means  of  iron,  the  residua] 
liquor  being  subsequently  re-oxidised  and  strengthened 

b\  the  addition  of  sulphuric  acid  for  further  use. 

— W.  E    K.  I'. 

|  <',i)\d   mill   tilver.]     Materials;     Process  of  precipitating 

from  solutions.      I>-    Bosqui,    Monahan,    Wash., 

oioi     to     Merrill    Metallurgical     Co.       U.S.     Pat, 

I  049,680,  Jan.   7,   1013. 

In  a  continuous  process  for  precipitating  gold  and  silver 

from  cyanide  solutions,  the  two  receiving  vessels  employed 


Vol.  XXXII.,  No.  3.] 


Cl.  XL— ELECTRO-CHEMISTRY. 


147 


arc  alternately  charged  with  the  solution,  the  arrange- 
ment being  such  that  the  charging  of  one  vessel  and 
the  discharge  of  the  other  occur  simultaneously.  The 
operating  mechanism  is  actuated  by  means  of  floats 
within  the  vessels,  and  during  the  charging  of  the  latter 
a  predetermined  quantity  of  zinc  dust  or  other  precipitant 
is  automatically  added,  the  mixture  being  subsequently 
agitated  without  materiallv  disturbing  the  surface  of  the 
liquid.— W.  E.  F.  P. 

Zinc,  lead,  silver,  gold  and  copper  ;  Treatment  of  complex 
ores  of—.  A.  J.  and  R.  J.  Merle.  Fr.  Pat.  446,576, 
Oct.  4,  1911. 

The  crushed  ore  is  melted  with  suitable  fluxes  in  a  furnace 
provided  with  powerful  aspirators.  The  lead  and  zinc 
are  volatilised  and  are  thus  separated  from  the  other 
metals  which  are  subsequently  treated  in  the  usual 
manner.  By  injecting  a  solution  of  glucose  into  the 
aspirators  the  lead  and  zinc  salts  contained  in  the  gases 
from  the  furnace  are  retained.  The  glucose  solution  is 
run  into  settling  tanks  where  the  insoluble  lead  salts 
separate  as  a  mud.  The  decanted  solution  is  used  again 
and  again  until  sufficiently  rich  in  zinc  salts,  which  are 
then  precipitated  by  the  addition  of  lime. — T.  St. 


Metals;     Apparatus  for    atomising 


J.    M.    Neil, 


New  York.     U.S.  Pat.  1,049,314,  Dec.  31,  1912. 

The  apparatus  consists  of  a  furnace  divided  into  two 
separately  heated  compartments  by  a  horizontal  partition 
upon  which  the  melting-crucible  is  disposed ;  a  vertical 
tube  extends  from  the  bottom  of  the  crucible  into  the 
lower  compartment  and  is  bent  upwards  at  its  lower  end, 
means  being  provided  whereby  a  jet  of  atomising  fluid 
is  directed  against  the  upward  stream  of  metal  issuing 
from  the  tube.— W.  E.  F.  P. 


Metal  and  mineral  bearing  materials ;    Process  of  treating 

.     J.  L.  Malm,  Denver,  Colo.     U.S.  Pat.  1,049,746, 

Jan.  7,  1913. 

While  passing  in  a  continuous  stream  through  a  suitable 
receptacle,  the  dry  ore  is  subjected  to  the  action  of  a 
halogen  or  other  salt-forming  gas.  A  cooling  agent  is 
introduced  with  the  latter  and  the  conditions  are  so 
adjusted  that,  during  a  single  passage  of  the  ore  through 
the  vessel,  only  a  portion  of  the  contained  metal  is 
attacked,  the  resulting  salt  being  in  the  "  -ous  "  condition. 

— W.  E.  F.  P. 

Galvanising  baths  containing  aluminium,  anrf  arrangements 
for  the  mechanical  displacement  of  the  plates  during 
galvanising.  C.  Pletsch.  Fr.  Pat.  446,215,  June  29, 
1912. 

When  the  feeding  rolls  are  situated  on  the  surface  of  the 
molten  zinc,  the  floating  scum  is  caused  to  adhere  more 
or  less  to  the  plates,  resulting  in  defective  galvanising. 
This  difficulty  is  overcome  by  having  the  feeding  and 
withdrawing  rolls  placed  above  the  bath,  another  pair 
of  rolls  being  situated  within  the  molten  zinc  if  desired. 
Suitable  curved  guiding  rods  are  suspended  longitudinally 
in  the  bath.  As  the  plates  leave  the  bath  a  current  of 
cold  air  is  made  to  play  upon  them  in  order  to  cause  the 
zinc  to  solidify  quickly. — T.  St. 

Metals ;     Process    and    apparatus    for    preparing    easily 

ozidisahle .     A.  Zavelberg.     Fr.  Pat.  446,298,  July 

20,  1912. 

In  extracting  zinc  and  similar  metals  in  the  furnace 
described  in  Eng.  Pat.  16,821  of  1911  (this  J.,  1912,  591), 
the  reaction  chamber  is  heated  to  bright  redness,  the  source 
of  heat  is  withdrawn,  and  the  ore  charge  is  introduced. 

— T.  F.  B. 

Iron  or  steel;    Treatment  of to  prevent  oxidation  or 

rusting.     F.  R.  G.  Richards.     Fr.  Pat.  446,701,  July  31, 
1912.     Under  Int.  Conv.,  Aug.  2,  1911. 

See  Eng.  Pat.  17,563  of  1911  ;  this  J.,  1912, 1184.— T  F.  B. 


Flue    dust;     Process    of    briquetting and   product    of 

said  process.     R.  Hiibner,  Arlington,  Vt.,  U.S.A.     Eng. 
Pat.  16,092,  July  9,  1912.  g 

See  U.S.  Pat,  1,038,370  of  1912;  this  J.,  1912,  992.— T.F.B. 

Anode-mud  resulting  from  the  electrolytic  refining  of  tin  ■ 

Process    of    treating    the .     H.     Wehi  lin.  '  Steglitz! 

Germany.     U.S.  Pat.  1,049,013,  Dec.  31,  1912. 

See  Eng.  Pat.  25,179  of  1911 ;  this  J.,  1912,  591.— T.  F.  B. 

Radium    ores  ;      Process    of    treating 


-.  S.  Radchff, 
Bairnsdale,  Vic,  Australia.  U.S.  Pat,  1  049  145 
Dec.  31,  1912. 

SEEFr.  Pat.  429,368  of  1911  ;  this  J.,  1911,  1220.— T.  F.  B. 

Zinc-furnace.     A.  FolJiet,  Brussels.     U.S.  Pat.  1,049  570 

Jan.  7,   1913. 
See  Fr.  Pat.  430,942  of  1911  ;  this  J.,  1911,  1393.— T.  F.  B. 

Zinc   sulphide   ores  ,     Process  and  apparatus  for  treating 

.     E.  A.  Ashcroft.     Fr.  Pat.  446,755,  Aug.  1.  1912. 

Under  Int.  Conv.,  Aug.  28,  1911. 

See  Eng.  Pat.  19,257  of  1911  ;  this  J.,  1912,  931.— T.  F.  B. 

» 

Zinc;   Metallurgy  of 


-.     Imbert  Process  Co.     Fr.  Pats. 
446,833  and  446,834.  Oct.  11,  1911. 

See  Eng.  Pats.  19.973  and  20,913  of  1911;  this  J..  1912, 
542,  729.— T.  F.  B. 

Cleaning  the  surfaces  of  articles  made  of  silver  and  other 

metals;    Method  of  and  means  for .     A.  Rosentx 

London.     U.S.  Pat.  1,049,603,  Jan.  7,  1913. 

See  Eng.  Pat.  17,150  of  1911;  this  J.,  1912, 1185.— T.  F.  B. 


Galvanisation   process  ;    Cold 


E.    Ballegecr.     Fr. 


Pat.  446,112,  July  17,  1912. 
See  Eng.  Pat.  11,27]  of  1912;  this  J.,  1912,  882.— T.  F.  15. 

Aluminium  ;    Process  for  the  direct  nick' I  plating  of- 


M.  Chirade  and  J.  Canac.     Fr.  Pat.  44(i.!)4<>.'  Oct.   14, 
1911. 

See  Eng.  Pat.  24,019  of  1911 ;  this  J.,  1912,  394.— T.  V.  B. 


XI.— ELECTRO-CHEMISTRY. 

Electric  heating  ;    Use  of  resistances  of  metallic  chromium 

in  granular  form,  for -.     O.  Donv-IIenault.   Comptee 

rend.,  1913,  156,  66—68. 

Refractory   metals   such   as   chromium    and    probably 
molybdenum    and    tungsten,    in    the    form    of    granular 
powders,   may   be   used  as  substitutes   for   platinum    in 
electric  resistance  furnaces.     Platinum  cannot   safely    be 
heated  beyond  1600°  C,  whereas   chromium    may    prob- 
ably  be  carried   to   2000°,    molybdenum   to   2600     and 
tungsten  to  2900'  C.     The  author  baa  carried  out  expert 
ments  with  chromium  prepared  by  the  alumino-thermal 
process,  and  then  crushed,  ground  to  a  granular  state, 
freed  from  iron  by  magnets,  anil  finally  rafted.     Various 
means  may  be  employed  to  render  the  metal  conductive 
in  this  condition.     If  a  layer  of  the  granular  chromium 
is  covered  with  a  thin  layer  of  powdered  Aeheson  graphite 
and  the  extremities  are  connected  with  an  electric  supply 
of    110  volts,  a  current   will  soon  be  gel   up  through  the 
metal.     Again,  if  a  quartz  tube  containing   granulated 
chromium  between  two  carbon  plugs  actio 
is  connected  with  a   110  or  220  \olt  supply,  no  current 
passes  :   but  if  the  walls  of  the  tube  an-  moderate!)  I 
by   a    Bunsen    burner,   a   current  iddcnly  after  a 

short  time  and  traverses  I  he  metal.    Granulated  chromium 
may   be   very  satisfactorily   applied    to   the 
crucibles  to  very   high   temperature-.     The   crucibu 
embedded   in   a    hole  of  the   same   shape   in   a    r.f 
block  of  magnesia,  with  a  fairly  uniform  layer  (-'     4   mm. 

thick)  of  powdered  chromium  bet  ween.    ThoeX] <d 

of  the  metal  is  covered  with  an  annul  '-. 
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and  two  carbon  brushes  are  embedded  in  tin-  metal,  one 
on  either  aide  of  the  crucible,  u>  serve  as  electrodes. 
With  this  arrangement  the  author  heated  a  ailioa  oruoible 
of  loo  cc.  capacity,  to  Boftening  point.  The  ourrent 
used  was  15  amp.,  and  the  difference  of  potential  between 
the  electrodes  S — 10  volts,  but  a  higher  E.M.F.  was 
neoeaaaiy  to  start  the  ourrenl  through  the  metal  (the 
author  used  1 10  volts,  but  this  may  have  boon  unneces- 
sarily high).  It  was  also  found  possible  to  raise  to  white 
hoat  a  silica  tube  50  om.  long  and  28  mm.  wide,  enclosed 
in  a  similar  but  wider  tube.  The  annular  space  between 
tho  tabes  was  filled  with  granular  chromium,  hold  in 
position  by  two  carbon  plugs.  Tho  difference  of  potential 
between  the  plugs  was  15  60  volts.  Another  arrange- 
ment, very  convenient  for  certain  purposes,  is  to  have  the 
metal  in  the  inner  of  two  co-axial  silica  tubes,  and  use  the 
intermediate  Bpace  for  the  material  [e.g.  gases)  to  be 
heated.— J.  H.  L. 

Anodic  oxidation  of  ammonia  in  an  acid  medium  in  presence 
of  silvtr salt-'-.     Scagliarini and Casali.  >S'«  VII. 

Pathbts. 

Ozonifying ;     Process    [and    apparatus]   for- 


-.  c.  s. 

Bradley,  Assignor  to  R.  B.  Wilson,  Now  York.     U.S. 
Pat  1,041,421,  Oct.  15,  1912. 

•  MBiNATiON  of  electrodes  and  dielectrics  is  arranged  to 
form  a  number  of  condensers  in  series,  in  each  of  which  a 
pair  of  ozonising  spaces  is  provided  for  the  passage  of  air 
or  oxygen.  The  apparatus  is  enclosed  in  an  air-tight 
casinti  fitted  with  an  inlet  and  an  outlet  hood,  the  former 
containing  a  fan-like  appliance,  which  is  driven  by  atmos- 
pheric pressure,  and  the  latter  containing  an  air-pump, 
which  is  so  operated  as  to  cause  the  gases  inside  the 
apparatus  to  be  maintained  at  a  reduced  pressure.  The 
insist  of  thick  aluminium  plates  containing 
perforations,  through  which  a  current  ot  cold  air  may  be 
.  the  dielectrics  are  preferably  in  the  form  of  mica 
sheets,  and  spacing  strips,  also  of  mica,  enclose  the  upper 
and  lower  edges  of  the  dielectric  shoots  and  extend  some 
distance  beyond  the  upper  and  lower  edges  of  the  elec- 
trode?, to  prevent  -parking  from  one  electrode  to  another. 
In  this  way  narrow  ozonising  spaces,  closed  above  and 
below  but  open  at  the  two  ends,  are  formed  betwei  n 
each    pair    of    ell  and    the    dielectric    sheet,    four 

surfaces   ben  ut   in   the  spaces   between   each   pair 

of    eleeUodi  ly    two   electrode   surfaces   and    two 

dielectric  surfaces.  Consequently  the  gases  are  exposed 
to  a  much  greater  ozonising  surface  than  in  the  forms  of 
apparatus  in  which  the  electrodes  are  secured  upon  the 
outer  surfaces  of  the  dielectrics.  The  cooling  arrange- 
ment, rendered  possible  by  the  perforated  electrodes, 
allow-  ■  high  electromotive  force  to  be  used  without  rise 
of  temperature,  and  the  increased  ozonising  surface,  the 
nearness  of  the  electrodes  to  one  another,  and  the  reduced 
pressure  of  •  under  treatment,  all  tend  to  men 

the  amount  of  bombardment  of  the  charged  gaseout 
part  •    the   electrode   surfaces,    with    resulting 

merease    in    the   amount    of  ition    taking    pi 

— O.  R. 

furnace  lining.  Electric  fur  mi',  member  and 
pr/jc-ss  of  irt'il.u"/  U.  F.  .M.  Backet,  Assignor  to  Electro 
Metallurgical  Co.,  Niagara  Falls,  N.Y.  U.S.  Pats. 
1. or.. sol  sad  J. or  a.  7,  1018. 

Tin  furnace  lining  or  membei  comprise!  a  refractory 
body  of  carbon  having  an  adherent  facing  consisting 
essentially  of  tungsten  or  ferrotungsten  The  fach 
produced  by  coating  the  carbon  with  a  tun.  ten  com- 
pound) or  with  a  fused  mixture-  of  tungsten  and  iron 
compounds,   the   latter    being   tie  d    to   react    with 

the  carbon  ;  or  i'  formed  by  depo  itingthe  metal 

or  alloy  on  the-  carbon  from  a  molten  bath  and  simul- 
taneously cooling  the;  body. — B.  X. 

;    fleet*  er .    J.  Bally,     IV.  Pat 

446,028,  July  12,  1012. 

Thk  secondary  circuit  is  composed  of  rertioal  well 

'her   by   horizontal   oi    approxi- 
mately i.  i)  channels  or  by  solid  connecting  ph 


Those  wells  or  retorts,  as  well  as  the  channels  or  solid 
connect  ions  are  arranged  on  a  cylindrical  surface,  or  on 
several  concentric  cylindrical  surfaces,  at  the  interior  of 
which  is  the  primary  circuit.  The  latter  is  composed  of 
several  bobbins  disposed  radially  around  a  central  axis, 
and  the  whole  of  these  bobbins  may  have  a  conical  form 
so  that   they  fit  into  a  central  cavity  of  the  secondary. 

—B.N. 

F unmet  ;  [  Electric]  Resistance with  alternating  curr<  nt. 

Ges.  fur  Elektrostahlanlagen  m.  b.  H.     Fr.  Pat.  440,355, 
July  23,  1012. 

The  sole  of  the  furnace  is  of  a  continuous  elongated  form, 
the  surfaces  having  a  plane  or  concave  contour,  and  the 
electrodes  are  embedded  in  the  walls  of  the  base.  A 
biphase  current,  produced  directly  from  the  triphase  current 
by  moans  of  the  "  Scott  coupling,"  is  employed,  a  greater 
density  of  current  being  thus  obtained  in  the  material  to 
be  melted.  The  conversion  into  biphase  current  is 
effected  with  the  transformers  of  the  same  furnace.  Three 
or  four  electrodes,  in  which  the  "  Scott  coupling "  is 
utilised,  may  be  employed  for  the  production  of  arcs  for 
the  auxiliary  heating  of  the  furnace. — B.  N. 

Furnaces  [for  manufacture  of  nitrides'] ;  Electric  revolving 
.     Leflaive  et  Cie.     Fr.  Pat,  446,978,  Aug.  7,  1912. 

The  invention  relates  to  a  system  of  establishing  tight 
joints  between  the  fixed  and  movable  parts  of  revolving 
electric  furnaces.  The  side,  opposite  to  the  one  where 
the  gas  enters  the  furnace,  is  subjected  to  the  greater 
heat,  and  the  joint  is  formed  by  two  hollow  steel  crowns, 
water  being  circulated  through  one  which  is  fixed,  whilst 
the  movable  one  is  cooled  by  jets  of  water.  The  joint  at 
the  opposite  side  of  the  furnace  is  composed  of  two  crowns 
provided  with  ribs  or  fillets,  the  latter  being  dovetailed 
and  pressed  together  to  form  a  gas-tight  joint. — B.  N. 


for    electric    furnaces    supplied 
C.  A.  Keller.     Fr.  Pat,  446,069, 


Electrode ;  Multiple  — 
with  polyphase  current. 
Sept.  21,  1911. 

Several  electrodes,  arranged  in  juxtaposition,  are  insu- 
lated one  from  the  other  by  a  refractory  filling,  and 
bound  respectively  to  the  different  phases  or  to  the  return 
conductor  as  the  case  may  be.  They  thus  form  a  single 
block  easily  manipulated,  either  for  lowering,  elevating, 
or  inclining  the  electrode  where  it  is  necessary  to  increase 
the  resistance  of  one  and  diminish  that  of  the  other.  The 
multiple  electrode  is  suspended  by  means  of  a  metallic 
plate,  flexible  conductors  being  fixed  above  and  rigid 
conductors  below  the  plate,  the  latter  conductors  being 
bound  to  the  electrodes  in  such  a  manner  that  these  may 
be  easily  dismounted.  Two  cables,  each  passing  round 
a  separate  windlass,  serve  to  raise,  lower,  or  incline  the 
electrode. — B.  N. 


Electric   furnaces  ;    Induction 


-.  J.  Bally,  Grenoble, 
France.  Eng.  Pat.  16,040,  Julv  9,  1912.  Under  Int. 
Conv.,  July  11,  1911. 

See  Fr.  Pat.  432,151  of  1911  ;  this  J.,  1912,  32.— T.  F.  B. 

Carbon  electrode,  for  electric  furnaces.     B.  Rcdlich.  A*n' 
to  Planiawerke  A.-G.  f.  Kohlenfabr.,  Ratibor,  Germain. 
U.S.  Pat.  1,048,581,  Dec.  31,  1912. 

See  Eng.  Pat.  14,267  of  1912  j  this  J.,  1012,  1188.— T.  P.  B. 


Electrodes  ;   Mmns  for  joining  ■ 


-.    E.  Vicrtel,  Treptow, 

and    EL    Vicrtel,   Assignors   to   Gehr.    Siemens   und   Co., 
Dchtenberg,  Cormany.     U.S.   Pat.   1,040,624,  Jan.  7, 
1918 
n.i    Eng.  Pat.  6248  of  1012  ;  this  J.,  1912,  691.— T.  F.  B. 

Insulating  composition  and  process  of  making  the  taint. 

('.  P.  Sleinmelz,  Schenectady,  N.Y.,  Assignor  to  General 

Electric  Co.,  New  York.    U.S.  Pat.  1,049,005,  Dec.  31, 
1012. 
Bn  Eng.  Pat.  21,987  of  1011  ;  this  J.,  1012,  782.— T.  F.  B, 
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Chemical  reactions  in  gases  by  means  of  an  electric  discharge  ; 

Process    for    effecting .     H.     Andriessens     and    J. 

Scheidemandel.     Fr.  Pat,  446,229,  July  18,  1912. 

See  Eng.  Pat,  16,296  of  1912  ;  this  J.,  1912,  1083.— T.  P.  B. 


Electric  accumulators  ;    Manufacture  of  ■ 


-.  P.  Marino. 
Fr.  Pat.  446,750,  Aug.  1,  1912.  Under  Int.  Conv.. 
Oct.  21,  1911. 

See  Eng.  Pat.  23.265  of  1911  ;  this  J.,  1912,  396.— T.  F.  B. 


Process  of  electrolysing  the  chlorides  of  the  alkali  or  alkaline- 
earth   metals.     Fr.    Pat.    446,640.     See   VII. 


Manufacture  of  moulded  bodies  refractory  to  fire  and  good 
electric  conductors.     Fr.  Pat,  446,142.  See  VIII. 


Alloy  of  iron  for  electro-technical  applications  and  process 
of  preparation.     Addition  to  Fr.  Pat.  429,758.    See  X. 


XII.— FATS  ;    OILS  ;    WAXES. 


G.    D. 


Linseed   oil ;    Detection   of  adulteration    in 

EL-don  and  H.    Hawley.     Analyst,    1913,   38,   3—7. 

I'he  relationship  between  the  iodine  value  and  the  oxygen 
ibsorption  of  oils  has  been  previously  pointed  out. 
By  determining  the  proportion  of  an  oil  remaining  soluble 
a  ether  after  oxidation  under  constant  conditions,  and 
considering  the  result  in  conjunction  with  the  original 
odine  value,  it  is  possible  to  draw  conclusions  as  to  the 
lurity  of  the  oil : — Five  c.c.  of  a  solution  of  2-5  grms.  of 
he  oil  in  25  c.c.  of  ether  are  distributed  over  an  Adams' 
:oil,  which  is  first  allowed  to  stand  over-night,  and  is 
hen  placed  on  edge  on  a  shelf  near  the  bottom  of  a  large 
team-oven.  After  2  hours'  drying  the  strip  is  extracted 
or  3  hours  with  ether  (sp.  gr.  0*720)  in  a  Soxhlet  apparatus, 
he  extract  evaporated,  a  little  alcohol  added  to  the 
csidue,  and  the  flask  dried  for  2  hours  in  the  steam- 
'voii.  Ten  samples  of  linseed  oil  thus  examined  yielded 
rom  14-0  to  19*2  per  cent,  of  extract;  colza  oil. 
00-6  per  cent.  ;  linseed  oil  with  20  per  cent,  of  colza  oil. 
!  1 -0  per  cent.  ;  and  with  20  per  cent,  of  seal  oil.  31*6 
K-r  cent.  The  following  equation  has  been  calculated  for 
he  maximum  permissible  extract  for  linseed  oil : 

Extract  =  81-9—0-35  I, 
ilu'rc  1  represents  the  iodine  value  (Wijs). — C.  A.  M. 

'ocoanut  oil ;   Alcoholysis  and  composition  of .     G.  D. 

Elsdon.     Analyst.  1913,  38.  8—1 1. 

iimanut  oil  was  fractionated  by  a  modification  of 
teller's  process  (this  J.,  1907.  328;  1908,  234).  the 
arions  constituents  being  separated  as  methyl  esters. 
Inch  wen-  identified  by  physical  and  chemical  tests. 
ompletc  separation  of  methyl  stearate  from  methyl 
leate,  by  Haller's  method  of  cooling  the  mixture  in  ice, 
>llowed  by  filtration  of  the  solid  stearate,  was  found  to  be 
apossible.  The  process  is  too  long  for  ordinary  laboratory 
ork,  and  only  gives  approximately  quantitative  results 
vithin  5  to  10  per  cent,  of  the  "true  amounts).  The 
softs  obtained  indicated  that  the  fatty  acids  of  the 
mplc  of  cocoanut  oil  examined  had  the  following  approxi 
ate  composition: — Caproic  aeirl.  2;  caprylic  acid,  9; 
kprio  acid,  10;  lauric  acid.  45;  myristio  acid,  20; 
ihnitic  acid,  7  ;  stearic  acid,  5  :  and  oleic  acid,  2  per 
nt.— C.  A.  M. 


"xeed  oil.     ("hem.  and  Drugg.,  Jan.   25.   1913.     [T.R.] 

'Rino  1912  the  price  of  Calcutta  linseed  fluctuated 
tween  72s.  9d.  and  48s.  4d.  per  quarter,  and  that  of  oil 
tween  £47  and  £25  5s.  per  ton.     During  the  last  few 


weeks  the  price  of  oil  has  dropped  to  about  £23.  The 
distribution  of  the  world's  Unseed  shipments  is  shown  in 
the  table  below  : — 


World's  seed 
shipments. 

Distribution. 

Year. 

Cont.  and 
U.K.               U.S.A. 

1903    

tons. 
1,178,150 
1,523,426 
1.110,773 
1,080,883 
1,368,311 
1,432,186 
1,293,836 
1  153  92"* 

tons. 
385,954 
505.519 
345,412 
286,140 
372,537 
382,169 
303,237 

tons. 

1904     

592,196 

1905     

1,017,907 

1906     

795,361 
794,743 

1907     

1908     

995,774 
1,050,017 
990.599 
917,857 
858,352 
870,130 

1909     

1910    

1911     

1,101,690           243',338 
1,127,424            257,294 

1912     ... 

This  season's  Argentine  exportable  surplus  promises 
to  be  about  double  that  of  each  of  the  previous  two  years, 
but  practically  the  whole  of  this  will  be  diverted  to  Europe] 
as  well  as  the  great  bulk  of  the  Indian  supplies,  apart  from 
a  considerable  tonnage  from  Russia.  The  production  of 
linseed  for  the  last  ten  years  is  returned  as  follows  : — 


Year. 

Argentina. 

India. 

U.S.A. 

Canada. 

Russia. 

tons. 

tons 

tons 

tons 

tons 

1903  . . 

937.601 

481,367 

682,513 

21,100 

461,314 

1904  . . 

740,000 

571,832 

585,013 

13,388 

471,836 

1905  .  . 

591,912 

347,400 

711.944 

18,342 

421,000 

1906  .  . 

825,764 

353.400 

626.500 

25.588 

540.500 

1907  . . 

110,710 

425,200 

646,275 

43.301 

550.590 

1908  .. 

1,048,852 

163.200 

645.125 

79.133 

500,339 

1909  .  . 

716,515 

297,700 

487.817 

120,829 

558,360 

1910  . . 

595,000 

527,600 

317.950 

100,974 

650.000 

1911  .. 

572,000 

563,600 

484,250 

196,675 

670,000 

1912  .. 

1,130,000 

641.200 

701.825 

528,505 

650,000 

There  is  thus  an  abundance  of  supplies  to  be  dealt  with 
this  season,  and  it  may  be  assumed  t  hat  as  supplies  increase 
prices  will  decline  yet  further. 


Wood  oil ;  New  sources  of  -  — .     U.S.  Cons.  Rep.    Ch.  <>f 
Com m.  .1..  Feb.,  1913.     [T.R.] 

Wood  oil  is  produced  from  the  nuts  of  the  "tungshu  ' 
tree  (Aleurites  fordii)  of  China,  and  at  present  practically 
the  entire  supply  comes  from  that  country.  The  normal 
price  of  this  oil  is  2s.  6d.  per  gallon,  and  in  the  fiscal  > 
ended  June  30,  1911,  the  United  States  imported  about 
5,000,000  gallons.  The  wood  oil  tree  will  grow  along  the 
Pacific  coast,  south  of  Sacramento,  and  in  the  Golf  States, 

possibly  up  into  Georgia  and  South  Carolina.  As  yet. 
however,  there  are  no  groves  oi  these  tires  in  the  United 
States  from  which  <lata  as  to  the  possibility  of  producing 
this  oil  in  commercial  quantities  in  that  country  can  be 
obtained.  Another  possible  source  of  supply  is  the  kukui 
nut  (Aleurites  mohuxana,  or  candlenut),  which  grows 
abundantly  in  Hawaii  and  the  Philippines.  These  nut- 
yield  an  oil  having  the  Bame  properties  and  uses  as  n I 

oil,  which  was  formerly  exported  in  large  quantities.  If 
the  nuts  can  be  gathered  and  the  oil  <  profitably, 

this  oil  should  compete  in  the  American  market  with 
Chinese  wood  oil. 


Chinese   wood   oil,     Method*    of   investigating —        W 
Eoepfner   and    H.    Burmeister.  Chem.  Zeit.,    1918,   37. 
18—19.  39. 
Attention  is  called  toths  widelj  differing  figs  led 

by    previous    investigators    a-    analytical   constants 
Chinese  wood  oil;    these  variations  are  considered  to 
due   to  the   inclusion   of  results  referring   to   im| 
adulterated  oils  or  to  oils  which  had  undergon.    oha 
during     manufacture    or    storage.     The    mUiorj     b 
examined  a  number  of  samples  ol  this  ou,  chiefly  fr«m 
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Hankow,   and   obtained   the   Following   results   with   oils 
which  th\  consider  t<>  be  genuine. 


Sp.   SJT.  at    18    I 

it.   value 
Hue 
(Hubl.  L8  hrs.) 
Ranaetrve    index 
ut    20*  C 


L-5202 


les  are  given  showing  the  effect  upon  these  constants 

<>f  the  addition  to  the  genuine  wood  oil  of  known  quantities 

of  likely  adulterants  such  as  tea-seed  oil  and  soya  bean  oil. 

The  authors  are  of  the  opinion  that  estimations  of  specific 

uy  ami  saponification  value  are  of  minor  importance, 

but  that  the  iodine  value,  refractive  index  and  behaviour 

of  the  oil  in  the  polymerisation  test   will  afford  valuable 

t-vid  to  the   purity   of  samples  of  the  oil.     The 

author-^    recommend    that    t he    iodine    value    shoidd    be 

determined  by  the    Hubl   method  (IS  hrs.)  as  somewhat 

amenable  results  are  stated  to  have  been  obtained  with 

the  Wijs  or    Hanus   methods  (cf.  A.  ('.  Chapman,  this  J.. 

1913,  32).     The   refractive   index   was  determined   by   an 

Vl.br  refractometer  (as  the  Bgure  obtained  falls  outside 

the  Zeiss  but  vrorefractometer  scale).     The  polymerisation 

was  carried  out   by   Bacon's  method  (this  J.,  1912, 

except    that    it    i-   recommended  the  oil  be  heated 

for  12  minutes  at  310°  C— R.  G.  P. 

Plant  fat*  ,     Contribution   to  our   knowledge  of .     C. 

Thomae.     J.  prakt.    (hem..    1913,   87,    144. 

By  direct  vacuum  distillation  of  the  fat  and  wax  yielding 
parts  of  plants  these  constituents  aic  obtained  in  a  state 
eater  purity  than  by  ether  extraction.  The  peel  or 
outer  .-kin  of  apples,  grapes,  peaches,  potatoes,  lemons. 
encumbers,  oranges,  also  rose  blooms  and  yeast  can  be 
treated  in  this  way. — J.  B. 


Soaps  ;     Cooling    and    solidification    of .     J.    Mori 

Fr.  Pat.  446.898,  Aug.  3,    1912. 

Tiii'.  soap  is  cooled  and  partially  or  completely  solidift 
in  closed  chambers  into  which  air  is  admitted  by  mea 
of  fans,  pumps,  etc.,  the  rate  of  cooling  being  oontrofl 
at    will  by  regulation  of  the  supply  of  air. — (J.  A.  M. 

Solutions    of    organic    compound*    (jiving   emulsions    wi 

water;  Liquid  or  solid .     R.  Vidal.     First  Additio 

dated  Sept,  23,  1911.  to  Kr.  Pat.  44.r>,0.r>3,  July  8,  19 
(this  J.,  1912,  1190). 

ORGANIC  compounds  arc  dissolved  in  concentrated  sol 
tions  of  alkali  compounds  of  castor  oil,  with  addition  of 
higher  alcohol  or  geraniol. — T.  F.  B. 

Oils  insoluble  in   water  ;    Process  for  incorporating 


emulsions   or   in   compounds   soluble   in   water.     J.    J 
Smith.     Fr.  Pat,  446,570,  Oct.  4,  1911. 

Oils  insoluble  in  water  may  be  emulsified  or  formed  in 
solutions  with  soluble  compounds,  by  the  aid  of  o 
soluble  in  water,  such  as  Turkey  red  oil.  The  insolul 
oil  and  the  soluble  oil  may  be  first  mixed,  and  then  \\ 
solution  or  emulsion  added,  or  the  soluble  oil  and  t 
solution  may  be  mixed,  and  the  insoluble  oil  added  lai 
The  process  is  particularly  applicable  to  the  bleach  o 
process  of  colour  photography,  in  which  it  is  desirat 
to  use  volatile  oils  as  sensitisers  for  the  dyestuffs ;  t 
present  process  enables  such  oils  to  be  incorporated  wi 
gelatin  solutions  or  emulsions. — T.  F.  B. 

Oil  from  oleaginous  stone  fruits  ;   Method  of  and  apparel 

for     extracting .     F.     Krupp     A.-G.     Grusonwei 

Magdeburg-Buckau,     Germany.        F.ng.    Pat.    15,2.r 
June  29,  1912.     Under  Int.  Con  v.,  June  30,  1911. 

SKB  Fr.  Pal.  445,587  of  1912  ;  this  J.,  1912, 1190.— T.  F. 

Internally  coating  vessels  suitable  for  containing  oil  a 

oleaginous    products ;      Process    for .     C.    Wens 

burger,  Antwerp.     U.S.   Pat.    1,049,626,  Jan.  7,   191 

See  Eng.  Pat.  781  of  1912  ;   this  J..  1912,  594.— T.  P. 


Tatty  add  mixtures;    Experiments  on  (he  fractional  /<" 

-/'   of .     [Detection  of  rape  oil  in   mixtures.] 

II     Kreu  and   K.  Both.     Ohem.-Zcit..   1913.  37.  58. 

A  union  of  detecting  ra]>e  oil,  and  possibly  cocoanut  oil. 

in  admixture  with  other  fats  and  oils,  consists  in  treating 
an  alcoholic  solution  of  the    mixed    fatty   acids  with  about 
one-tenth  the  quantity  of  lead  act  ate  required  for  com- 
bination with  the  whole  of  the  acids,  and  separating  the 
•   'in  the  lead  precipitate  thus  obtained       The 
ids   are   then   examined;     in   the  case,  of  rape   oil 
th<-v  will  melt   at   about   30°  C,  have  a   mean   molecular 
lit    of   about    340,    and    OOnsist    chiefly    of  crude   acid. 

il   yields   s    mixture   of  acids  from  the   lead 

■  ion  having  a  melting  point  of  about  37*5'  C.  and  a 

molecular  weight   of  236.     Willi  other  fats  and  oils  the 

melting  point  of  '  h>-  fatty  acids  u  above  that  of  toe  two 

■  nf  ioned.      \V    P 

Pai  m  - 

orarhov        /'  o         ''<"  tin  manufacturt  ■  </  taponifiablt 
from  and  of  products  obtained  therefrom. 

ft   ft  nedu      Pr.  Pat.  -'.  1912.     Und  i 

lot.  Oon*.,  -July  12.  1911. 

A  in  dbo<  ti  ,    i    int  imatel)   mi 

inti,  wi  b     dium  peroxide  o/  hydrogen 

iicroxide   diluted    with   alkalis  or  alkaline    salts.      After 
Ix'iiiL'  stirred  for  some  time  the  and   pail 

of  the  hydrocarbon  tly  by   •  xida 

whi<  b  combine   with  the  alkali   present 
i  ction  is  promoted  by  the  addition 

of   alcohol   to   the    mixture,   and,    if   nece  nary,    may    be 
pleted  by  heat  ire  the  mixture  nude,  pre    on 

ihing  prodn  in  the  form  of 

pant'  read        disti  ibuted   in   wati  r  and 

'      \    M 


XIII,— PAINTS  ;     PIGMENTS  ;     VARNISHES 
RESINS. 

Ultramarine  compounds.     L.   Wunder.     Z.  anorg.  Chen 
1912,  79,  343—349.     (See  also  this  J.,    1912,  998.) 

i  i.i  kamarine  red,   heated  in  the  air,  leaves  a  grey 
whitish  ash  ;   but  if  air  be  rigidly  excluded  the  product  h 
a  fine  blue  colour.     There  is  a  loss  of  weight  of  7-43  |) 
i  ut.,  due  to  the  escape  of  water;    but  this  evolution 
water  accompanies  a  change  of  constitution  of  the  su 
stance,    for    the    new    blue   gives    off    hydrogen    siilpiii 
when    treated    with   acids,   and   sulphur   is    precipitate 
whilst    ultramarine   red    under   this   treatment  gi\'^  • 
sulphur     dioxide.     Ordinary     ultramarine     turns     viol 
when  heated  in  hydrochloric  acid  gas  containing  chlorir 
but  the  new  blue  is  unchanged  ;    the  author  calls  it  bit 
of    the    second    order.      Heated     with     phosphort 
carbon  tetrachloride  m  sealed  tubes  to  130°     140  C,  i' 
not  reduced   to  white,   but  gives  a  dirty  blue  sub-tarn 
which  regains  its  original  colour  when  heated  on  charco 
before  the  blow-pipe.     Treated  with  mercuroua  nit 
yields  a  substance  like  that  from  the  blue  of  the  first  ordi 

li  it    which  on  heating  turns  bright  blue  instead  of  yello 
The  stability  of  ultramarines  towards  acids,  alum  solutw 
and  '    in  ut  i.i  I      a  hi  rn  seems  to  be  proportional  to  thcsilii 
content,  and  the  new  blue  is  hence  much  more  n 
U)  acids  and  alum   than   the   blue  of  the  find   order;     it 

quickly  de  troyed,  however,  by  boiling  with  neutral  slu 

Ilea  tin- I  he  new  blue  in  sea  led  tube  to  1 80°  C.  with  mi 
nitrate    .fleeted     complete    replacement'    of    sodium 
ury,  and  the  resulting  compound  waH  canary-yeU° 
mfirmation  of  the  author's  view  that  the  blue  col" 
of   ultramarines  i     dependent  on  the  presence  of 
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Ultramarine  violet  with  silver  nitrate  gives  a  "  loam- 
yellow "  silver  derivative  free  from  sodium,  which  in 
turn  is  converted  by  potassium  iodide  into  a  dusky  blue 
potassium-derivative,  or  by  lithium  chloride  into  a  similar 
lithium-blue.  No  violet  could  be  obtained  from  the  silver 
derivative  by  treatment  with  water  and  sodium  chloride 
or  potassium  iodide,  but  water  and  lithium  chloride  did 
yield  a  violet.  The  cadmium,  lead,  and  ferrous  derivatives 
all  gave  the  same  potassium  blue  as  the  silver  derivative, 
and  are  hence  doubtless  all  substitution-derivatives. 
Ultramarine  red  also  yields  metallic  substitution  deriva- 
tives, which  show  no  trace  of  red  when  the  sodium  is  com- 
pletely displaced.  The  brown-grey  silver  derivative 
yields  blues  of  the  second  order  with  haloid  salts  of 
potassium,  lithium,  or  sodium.  Melted  with  anhydrous 
boron  trioxide  it  gives  a  yellow  glass,  sulphur  dioxide 
being  evolved.  From  the  whole  work  the  conclusion  is 
drawn  that  the  blue  colour  depends  on  three  conditions  : — 
1.  There  must  be  an  alkali  metal  present.  2.  Part  of  the 
sulphur  must  be  directly  combined  with  metal.  3.  Part 
of  the  sulphur  must  be  present  in  a  low  stage  of  oxidation. 

~  T.  D. 


Red  lead  ;   Physico-chemical  and  technical  studies  on . 

J.  Milbauer.     Chem.-Zeit.,  1913,  37,  97.     (See  also  this 
J.,  1912,  193:    1913.  97.) 

Though  in  most  equilibrium-reactions  there  is  an  optimum 
temperature  at  which  the  equilibrium  is  pushed  farthest 
in  a  given  direction,  rise  of  temperature  giving  a  less 
favourable  result,  yet  the  reaction-speed  is  so  greatly 
increased  by  rise  of  temperature  that  in  a  given  case  a 
result  may  be  more  quickly  reached  by  reacting  at  first 
above  the  optimum  temperature  and  afterwards  lowering 
the  temperature  thereto,  than  by  regulating  the  tempera- 
ture so  as  never  to  rise  above  the  optimum.  Thus  with 
commercial  litharge  at  460°  C.  a  product  containing 
89-9  per  cent,  of  Pb304  was  obtained  in  30  hours ;  prac- 
tically the  same  (87-6  per  cent.)  product  was  obtained  by 
4  hours'  heating  at  500°  C.  followed  by  5  hours  at  460°  C. 
Again,  heating  for  2  hours  at  490° — 500°  C.  gave  a  pro- 
duct with  52-4  per  cent,  of  Pb304.  whilst  8  hours  at  460°  C. 
gave  one  with  only  450  per  cent.  Again,  whilst  increase 
of  pressure  of  the  oxygen  has  no  effect  on  the  ultimate 
equilibrium,  it  greatly  increases  the  rate  of  absorption 
of  oxygen  by  litharge ;  and  experiments  similar  to  these 
in  the  former  paper  (this  J.,  1913,  97)  but  in  which 
commercial  litharge  was  used,  and  compressed  air  passed 
through  the  apparatus  at  a  rate  of  10  litres  per  hour, 
showed  that  after  one  hour  at  460°  C,  the  product  at 
2,  4,  8,  12  atmospheres  pressure  contained  41,  16*1,  36-9, 
60-2  per  cent,  of  Pb304  respectively,  whilst  at  atmospheric 
pressure  the  content  was  1-2  per  cent. — J.  T.  D. 

Patents. 

Vegetable  albumin;    Process  for  dissolving  in  formic 

acid.     G.  Diesser.     Fr.  Pat.  446,349,  July  23,  1912. 

The  vegetable  albumin,  e.g.,  gluten,  is  dissolved  in  an 
alkaline  liquid  and  precipitated  by  the  addition  of  an 
acid,  and  the  resulting  precipitate  washed  and  dissolved 
in  hot  or  cold  formic  acid.  The  solutions  may  be  used  for 
the  production  of  films,  etc..  or  for  impregnating  purposes 
or  the  like.— C.  A.  M. 

Substances  obtained  by  dissolving  albumin  in  formic  arid  : 

Process  for  increasing  the  elasticity  of .     G.  Diesser. 

Fr.  Pat.  446,348,  July  23,  1912. 

An  addition  of  formaldehyde  is  made  to  the  formic  acid 
solution  (which  may  also  contain  other  substances  such 
U  triacetin,  diethylanilinc,  etc.,  used  for  the  same  purpose), 
with  the  object  of  preventing  articles  of  albumin  subse- 
quently  prepared   from   the  solution  from   being  brittle. 

— C.  A.  M. 

Zein  [Prott  in  of  maize]  ;  Process  forthr  industrialutUisation 

of .     J.  J.  Geistdorfer.     Fr.  Pat.  446,840.  Aug.  2, 

1912.    Under  Int.  Conv..  Aug.  4,  1911,  and  Jan.  2.  1912. 

An  alcoholic  solution  of  zein  (the  protein  of  maize)  let) 
on  evaporation  of  the  solvent  a  plastic  layer  which  offers 


resistance  to  t  he  passage  of  an  electric  current  and  is  suitable 
for  coating  electric  wires,  cables,  etc.,  and  for  the  pre- 
paration of  insulating  plates,  etc.  The  alcoholic  solution 
may  also  be  incorporated  with  other  bodies  such  as 
a  resin  fused  with  naphthalene  in  a  common  solvent,  with 
or  without  the  addition  of  inert  substances,  or  a  certain 
proportion  of  oil  may  be  added  to  render  the  product  - 
waterproof.  If  desired,  the  zein  may  be  mixed  with  an 
oil  and  sulphur  and  vulcanised  at  120°  to  150°  C.  Strips 
of  paper  may  be  dipped  in  the  solution  (preferably  con 
taming  resin  and  naphthalene)  to  obtain  transparent 
films,  which  may  be  superposed  to  form  plates  of  any 
thickness,  or  may  be  cut  up  and  moulded  into  any  dorred 
shape,  with  or  without  the  addition  of  inert  colouring 
matters.  Or  the  solution  may  be  ground  up  with  inert 
substances  containing  up  to  15  or  20  per  cent,  of  moisture 
and  then  pressed  in  moulds.  In  another  modification  the 
zein  and  other  substances  are  precipitated  by  adding  water 
to  the  solution,  and  the  precipitate  drained  and  pressed 
in  the  cold,  with  or  without  previous  powdering.  Or 
an  addition  of  gums,  etc.,  which  soften  when  heated,  may  be 
made,  and  the  mixture  pressed  in  hot  moulds  to  obtain 
products  which  harden  on  cooling. — ('.  A.  M. 


Enamelling  of  metallic  pieces.     P.  Lapertot  and  J.  Monta- 
but,     Fr.  Pat.  446,859,  July  31,  1912. 

In  order  to  obtain  a  uniform  thick  coating  of  enamel,  in 
one  operation,  the  pieces  to  be  enamelled,  such  for  example 
as  the  framework  of  a  bicycle,  are  placed  in  revolving 
drums  in  the  furnace. — H.  H.  S. 


Paints  or  colours  ;    Manufacture  of  {ready -mixed]  - 
F.  F.  Bradley.     Fr.  Pat.  446,813,  July  15,  1912. 


See  U.S.  Pat.  1,032.652  of  191 2 ;  this  J.,  191 2, 828.— T.  F.  B. 
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Patents. 


India-rubber ;     Process    of   and    means  for   sheeting 


W.    Coulter,    Manchester,    and    R.    Bridge,    Castlcton. 

Eng.  Pat.  29,057,  Dec.  23,  1911. 
The  masticated    rubber,  or  rubber   dough,  is   spread    by 
means   of  an  adjustable  gauge    on    to    the  surface   of  a 
smooth  roller,  from  which  it  is  removed  by  simple  stripping, 
or  by  doubling,  on  to  a  spreading  "apron,"  or  on  to  an 
adhesive  first-coated  textile  fabric.     The  apparatus  dee 
cribed  for  effecting  this  purpose   consists   of  a   two-bow ! 
calender,  the  top  roller  of  which  is  fitted  with  a  spreading 
</au"e  •     two  auxiliary  doubling  rollers,  which  are  movable 
and"  can    aLso   be   employed    as    guide    roller.-:    and   the 
necessarv  batching  rollers.     It    is    claimed    that   a  more 
uniform,     more    solid     (air-free),     and     cleaner    sheet 
obtained  than   bv  cither  spreading  direct   or  calendeun. 
direct  on  to  a  fabric    or    apron;     that    the    amount    ol 
solvent  required  is  less;   and   that  the  risk    of   damagm 
the    valuable    "apron"    by    tupping    between  gauge  and 
roller  is  avoided. — E.  W.  L. 

,,^ent    composition.     ^^Sl80"^ 
Eng.  Pat.  4944,  Feb.  -'».  191* 

\  solution  or  paste  of  oommerdtJ  robbei 

with ?„,wdered  aluminium,  aluminium  alloy,  or  -  omrtJeot 

(     I  ,,,l  metal,  and  the  mixtui  *d  withe  rul 

.,,',,  Uquid  or  other  mutable  bquid 1  medium  « 
1    [-   d    metal   become  coated   with   vuka. 

,bbe       Apart  or  the  whoi    of  the    ..Kent  i.  aUo 

.,„.     ,„,!  the  vwleaui-ed  mixture  M  then  blended 

,      ',,,„, Jit.on    for    producing    wmtmm 

in  the  usual  wax.      I..  W.  u 
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tFeb.  15,  1913. 


•itchouc  :      I'roccss    for    the    production    of    substances 

similar    to .     Farbeniabr.    vorm.     F.    Bayer    und 

Rn(   Addition,  dated  July    12.   1912,  to  Fr.  Pat. 
434,989,  iK-t.  7.  1911  (see  Eng.  Pat.  1125  of  1911,  this 

J.,  1919,  941).      Under  Int.  Conv..  July  14,  1911. 

In  subjecting  erythrene,  its  homologuee,  and  analogous 
nnhtltanonn  to  the  action  of  the  alkali-  or  alkaline-earth 
metals,  or  mixtures,  alloys  or  amalgams  of  these,  as 
described  in  the  principal  patent  (loc.  eit.),  it  has  been 
found  advantageous  to  allow  the  whole  or  the  greater 
part  of  the  metal  to  come  in  contact  only  with  the  vapour 
of  the  hydrocarbon.  Polymerisation  is  thereby  aooele- 
F.  \v.  L 

Caoutchouc  ;     Production    of    substances    similur    to 


Badi-chc  Auilin  und  Soda  Fabrik.     Fr.   Pat,  446,600, 
.Tulv    27.    1919,     Under   Int.    Conv..   Jan.   26,    1912. 

Butadiene  or  its  hornologues,  or  analogous  compounds, 
<>r    mixtures    of    these,    are   submitted    to    the    action    of 

^io  metallic  compounds,  in  particular  the  alkyl 
derivatives  of  the  alkali  or  alkaline  earth  metals  or  of 
magnesium.     For    example,    20    kilos,    of    isoprene    are 

tted  with  4  to  f>  kilos,  of  the  crystalline  compound 
ot  sodium-ethyl  and  zinc-ethyl.  Contraction  and  thicken- 
ing become  evident  within  a  few  hours,  and  the  product 
is  isolated  in  the  usual  manner  when  these  are  at  a  maxi- 
mum. Or.  90  kilos,  of  isoprene,  1  kilo,  of  sodium  wire 
<>r  ribbon  and  3  kilos,  of  zinc-ethyl  are  agitated  in  contact 
in  a  closed  vessel.  In  a  short  time,  the  sodium  disappears 
and  zinc  separates,  and  the  mixture  becomes  greenish- 
yellow  in  colour  and  solidifies  or  becomes  very  viscous, 
dr.  20  kilos,  of  2*3-dimethylbutadiene  are  treated  with 
I  t->  2  kilos,  of  metallic  potassium  and  1-5  to  3  kilos,  of 
zinc  methvl  according  to  the  second  method. — E.  W.  L. 


(jutns  and  composition  of  matter  for  same.  P.  M. 
•I  list  ice,  London.  From  The  International  Chewing 
<;um  Co.,  New  York.     Eng.  Pat.  105,  Jan.  1,  1912. 

(  hewing  gums  are  prepared  containing  an  extracted 
i  of  rubber  gum  (e.g.,  "  pontianac  ").  Such  rubber 
ream  should  be  freed  from  objectionable  impurities  by 
washing  and  boiling  with  soda  and  sugar,  heating,  and 
sometuii'-  blowing  with  superheated  steam.  To  the 
purified  reaias  may  be  added  fatt\-  substances,  wax, 
flavouring  and  sweetening  substances,  and  the  composition 
may  be  used  in  combination  with  natural  gums  such  as 
••  eniole     or  spruce  ^im, — J.  F.  B. 

Caoutchouc  wtiickl  ;   Process  for  the  manufacture  of  cellular 

.     H.    Dogny   and    V.    Henri,    Paris.     Eng.    Pat. 

173,  Jan.  2.  1912.      Coder  Int.  Conv..  Jan.   17,  1911. 

Addition  of  Jan.    17.    1911.    to    Fr.    Pat.   422,118   of 
1910;   t hi-  J,  1911.  909.-    T.  F.  M. 


liubt.'r  ;     PtOOOt   for    munufnrti, , 


< ..    Ill  \  naud. 


Fr.   Pat   1U;,244,  Sept.  96,   1911. 
P  ••   91  ftOCei  1911  ;  this  J.,  1912.  1087.  - -T.  F.  B. 

bar  ;     Proas*  fa  I      I  <sin  from   raw . 

M.  Kochnttzky  and  A.  Fried/.     Fr.  Pal    146,742,  Aug.  I. 
1912.     Dnder  In*.  Cow.,  Aug.  3,  1911. 

A  1911  :  tin-  J.,  [912,  291.     T.  F.  B. 

■       ■ichtjw. ;  Proeesa  for  making  a  sv1'  analogou.    to 

.   i  ■■     I    I '   •  ■  rerwertung  m.  b.  H.    Fr.  Pat.  446,961, 
July  10,  1912.     Dnder  Int.  < .  ...     \..-.    20,  1911. 

Sri'  f  I'M  i  .  tbii  l..  1012,  939      I    I     B. 


VuUnniAtd  riitfcr  ,     Process  ft/r  making  a   j,K,<\ii<t    tfmOor 

Farberrfebr.    vorm      I      Bayei    and    Co.     Pi 
Pat.  4«  ilv  27.  1912     Dnder  tot.  Coot.,  Aug.  7, 

I  112  d  1912  :  tbii  J..  1912,  66L     T.  F.  B 


XV.— LEATHER  ;   BONE  ;   HORN  ;   GLUE. 

[Hides  ;]  tialt-stains  [on ].     A.  Seymour-Jones.    Colle» 

gium,  1913,  4—5. 

At  the  London  Congress  of  the  International  Association 
of  Leather  Trades  Chemists,  a  sub-committee  of  the 
International  Commission  for  the  Preservation,  Cure  and 
Disinfection  of  Hides  and  Skins,  was  appointed  to  elucidate 
the  problems  of  the  so-called  salt-stains.  The  author 
(Chairman  of  the  International  Commission)  points  out 
that  the  word  salt-stains  has  been  loosely  applied  to  all 
defects  and  stains  on  salted  hides  and  skins,  irrespective 
of  whether  the  defect  or  stain  has  been  produced  by  the 
salt  or  by  influences  which  may  occur  before  or  after  the 
process  of  salting,  and  he  suggests  that  clear  and  well- 
defined  terms,  which  will  cover  and  convey  the  correct 
definition  of  the  particular  form  of  stain  produced,  arc  to 
be  desired.  One  important  point  to  be  determined  by 
the  sub-committee  is  a  formula  for  an  approved  method  of 
denaturing  salt. — J.  R.  B. 


[Hides.]  Salt  stains.   J.  H.  Yocum.  J.  Amer.  Leather  Chem. 
Assoc,  1913,  8,  22—28. 

Skins  salted  in  the  winter  months  with  clean  salt  seldom 
have  stains,  while  those  salted  with  clean  salt  in  the 
summer  are  frequently  stained.  Pelts  once  packed,  then 
taken  up  and  repacked,  are  almost  always  stained,  even  if 
great  care  be  taken.  If  the  stains  which  appear  after 
unhairirg  are  toucaed  with  filter-paper  moistened  with 
strong  acetic  acid,  the  paper  on  removal  will  give  a  reaction 
for  iron.  The  same  test  may  frequently  be  obtained 
on  stained  leather,  but  on  unstained  portions  no  iron  will 
be  found.  The  conditions  under  which  salting  is  conducted 
should  be  such  that  with  clean  salt  the  haemoglobin  or 
oxyhemoglobin   (of   any   blood   remaining  on  the   skins) 

I  will  not  be  changed  into  haematin,  which  acts  as  a  tanning 
agent  and  fixes  the  iron  as  an  organic  compound  in  the  hide 
or  skin,  subsequently  causing  staining.     When  skins  have 

j  been  saturated  with  haemoglobin  and  subsequently  salted 
with  pure  salt,  stains  develop  on  tanning  similar  to  salt 
stains,  and  the  same  result  occurs  when  sodium  phosphate 
and  calcium  phosphate  are  contained  in  the  salt.  The 
author  is  of  the  opinion  that  the  stains  investigated  by 
Abt  (this  J.,  1912,  735)  and  Becker  (this  J.,  1912,  829) 
are  the  result  of  improperly  cured  skins  cr  of  denatured 
salt  or  of  skins  being  improperly  prepared  for  salting. 
In  the  United  States  and  Canada  the  salt  is  not  denatured 
and  there  is  no  tenelency  to  under-salt  the  skins,  so  it  is 
probable  that  the  stains  are  entirely  due  to  the  action 
of  haeme)globin  owing  to  the  blood  not  being  properly 
washed  out,  or  the  use  of  too  high  a  temperature  during 
curing. — P.  J.  L. 

Hides  ;    Relation  between  the  conductivity  [and  molecular 

weight]    of    acids    and    their    absorption    by .     A. 

Brochet.     Comptes  rend.,   1912,  155,   1614—1617. 

A  series  of  experiments  was  made  by  shaking  10  gnus,  of 
hide  powder  with  200  c.c.  of  a  solution  containing  100  grms. 
of  sodium  chloride  and  0-1  grin. -mol.  of  the  acid  per  litre, 
for  four  hours,  and  the  amount  of  acid  absorbed  was 
determined  by  titration.  It  was  found  that  the  acids  of 
high  conductivity,  viz.,  mineral  acids,  oxalic  acid,  and 
trichloro-  anel  tribromo-acetie  acids,  were  absorbed  in 
proportion  to  their  chemical  equivalents,  the  amount 
absorbed  per  kilo,  of  dry  hide  powder  varying  between 
0-80  and  0'89  grm. -mol.  A  similar  proportion 
observed  in  the  case  of  the  acids  of  medium  conductivity 
(monoohloro-  and  monobromo  acetic,  tartaric,  lactic. 
citric,  and  tormie  acids)  and  those  ot  low  conductivity 
i  i<\  succinic,  valeric,  and  butyric  acids),  but  in  t] 
I  li'-  ratio  was  somewhat  smaller,  viz..  0*69  to  08o 
and  0  .')!  to  0*66  gnu. -mol..  respectively.  There  is  no 
exact  relation  bet-ween  the  conductivity  of  tin-  acid  and 
its  absorption.     T.  F.  B. 

Inmin*;     Analysis    of .      L.     E.    Levi    and    A.    C. 

Orthmann.      J.    Amer.    Leather   Chem.    Assoc.,    1918, 
8,  40—42. 

I  ••  i  former  article  (this  J.,  1911,  1269)  the  authors  gars 

■  it-    obtained    by    use    of   a   reagent    of   the    probabta 
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formula,  Cr2(SO.,)(G2H30.,)2Cr04,  as  a  precipitant  for 
tannin,  and  comparative  analyses  of  leached  barks,  etc., 
with  this  reagent  and  with  the  hide  powder  method  are 
now  given.  Apart  from  the  fact  that  the  reagent  does 
not  precipitate  non-tannin  (gallic  acid),  it  was  found 
that  it  also  does  not  precipitate  the  sulphite-cellulose 
extracts  such  as  "'  Muskegon  "  and  "  Spruce."  It  was 
also  observed  that  the  addition  of  sulphite  cellulose 
extract  to  tanning  extracts  increases  the  amount  of 
insoluble    matter. — D.  J.  I.. 

Tannin    extracts    [mangrove    and   quebracho] ,    Qualitative 

analuns   of  vegetable -.     R.    Lauffmann.    Collegium, 

1913,  10—14. 

For  the  differentiation  of  mangrove  and  quebracho 
and  for  the  detection  of  mangrove  extract  in  quebracho 
extract,  the  author  recommends  the  "  molybdate  figure  " 
obtained  as  follows  : — The  tan  solution  is  made  to  contain 
4  grins,  of  tannin  in  250  e.c,  and  10  c.c.  of  this  solution 
are  mixed  with  10  c.c.  of  the  molybdate  reagent  (equal 
volumes  of  a  10  per  cent,  ammonium  molybdate  solution 
and  a  15  per  cent,  ammonium  chloride  solution).  The 
mixture  is  allowed  to  stand  for  2  hours,  filtered,  and  10  c.c. 
of  the  filtrate  are  evaporated  to  dryness  and  the  residue 
weighed.  The  precipitate  on  the  filter  paper  is  washed 
with  hot  water,  in  which  it  is  soluble,  and  the  washings 
collected  along  with  the  remainder  of  the  original  filtrate, 
evaporated  to  dryness  and  the  residue  weighed.  The 
difference  in  weight  between  the  two  residues  gives  the 
weight  of  the  precipitate.  The  amount  of  precipitate 
which  corresponds  to  100  parts  of  the  tannin  is  calculated, 
and  is  called  the  "  molybdate  figure."  For  untreated 
quebracho  extracts  the  figure  varied  from  28-7  to  37-3, 
and  for  sulphited  quebracho  extracts  from  5-0  to  36-9, 
being  lowest  for  the  most  highly  sulphited  extracts. 
For  mangrove  extracts  the  figure  varied  from  111-3  to 
144-5.  A  quebracho  extract  which  has  a  "  molybdate 
figure  "  higher  than  40  (higher  than  30  for  a  sulphited 
extract)  is  concluded  to  be  adulterated  with  mangrove 
provided  that  it  does  not  contain  pyrogallol  tannins 
or  sulphite  cellulose  liquors.  The  presence  of  the  cellulose 
extract  would  be  detected  by  the  aniline  test,  and  of  a 
pyrogallol  tannin  by  the  formaldehvde-hvdrochloric  acid 
test.--J.  R.  B. 

Alkali  sulphides  [in  lime  liquors]  ;  Determination  of  — — . 
D.  McCandlish  and  J.  A.  Wilson.  J.  Araer.  Leather 
Chem.  Assoc,  1913,  8,  28—33. 

Blockey  and  Mehd  (this  J.,  1912,  369)  proposed  to  replace 
zinc  ammonium  sulphate,  used  for  the  titration  of  sulphides 
in  lime  liquors,  by  a  zinc  sulphate  solution  containing 
ammonium  chloride,  and  obtained  the  same  results  both 
in  pure  aqueous  solution  and  in  a  saturated  calcium 
hydroxide  solution.  In  titration  of  standard  sodium 
sulphide  solutions  in  water  and  also  in  saturated  lime 
water  and  using  sodium  nitroprusside  as  indicator,  the 
authors  found  divergences  from  the  theoretical  quantity 
of  solution  required,  amounting  in  some  cases  to  40  per 
cent.  In  pure  aqueous  solutions  there  was  a  considerable 
evolution  of  hydrogen  sulphide,  and  as  the  indicator  is 
unaffected  by  the  latter  the  results  obtained  arc  low. 
When  some  of  the  standard  zinc  solution  was  added  to 
a  clear  saturated  lime  solution  there  was  a  distinct  pre- 
cipitate of  zino  hydroxide,  which  proves  that  the  amount 
of  free  ammonia  formed  by  the  interaction  of  the  lime  and 
ammonium  chloride  is  insufficient  to  prevent  precipitation 
of  zinc  hydroxide.  The  zinc  solution  must  be  sufficiently 
alkaline  and  yet  not  contain  too  great  an  excess  of  am- 
monia. If  enough  ammonia  be  added  to  prevent  the 
precipitation  of  zinc  hydroxide,  no  error  can  result  from 
this  source,  and  only  a  minimum  error  will  result  from  the 
removal  of  free  zinc  ions.  This  solution  will  give  correct 
results  with  aqueous  sulphide  solutions.  It  is  not  an 
ideal  solution  for  use  with  lime  liquors,  but  has  the 
advantage  over  the  one  containing  ammonium  chloride 
that  it  gives  the  same  result  for  a  given  amount  of  sulphide 
with  widely  differing  concentrations  of  calcium  hydroxide. 
Abnormal  results  are  obtained  in  strong  sulphide  solutions 
when  using  either  the  ammonium  chloride  or  ammoniacal 
zinc  solutions,  owing  to  a  coloured  compound  being  formed 


from  the  sodium  nitroprusside  by  zinc  sulphide.  As  the 
reaction  does  not  take  place  at  concentrations  less  than 
N/tiO  the  solution  must  be  diluted  to  that  concentration  ; 
25  e.c.  of  the  strong  solution  are  titrated  to  completion, 
to  another  25  c.c.  of  the  solution  is  added  three-fourth> 
of  the  amount  of  zinc  solution  required.  The  solution 
and  precipitate  are  diluted  to  100  e.c..  filtered,  and  the 
titration  completed  with  25  c.c.  of  the  filtrate,  the  last 
result  being  multiplied  by  4  and  added  to  that  obtained 
for  the  first  three-fourths  of  the  solution.  Neither  the 
addition  of  ammonium  chloride  nor  of  ammonia  to  zino 
sulphate  furnishes  a  solution  which  will  give  correct  result  - 
under  all  conditions. — D.  J.  L. 

Tannery   effluents;     Purification    of .     F.    P.    Veiteh. 

J.    Amer.    Leather    Chem.    Assoc,    1913,    8,    10—22. 

The  preliminary  work  for  the  installation  of  the  sewage 
disposal  plant  at  Gloversville.   N.Y.,   U.S.A.,  led  to  the 
conclusion  that  about  half  the  weight  of  hides  and  chemi- 
cals used  in  the  making  of  leather  found  its  way  into  the 
effluent,  the  quantity  lost  being  at  the  rate  of  30.000  lb. 
per  day,  or  9,000,000  lb.  per  year.     Gloversville  sewage, 
which  contains   26  per  cent,   of  tannery  effluent,  yields 
2200  parts  of  dry  sludge  per  million.     Morrison  (this  J.. 
1911,    910)    gives    the    quantity    of   suspended    solids    in 
tannery  effluents  at  800 — 3240  parts  per  million,  of  which 
430 — 3080  parts  consist  of  volatile  matter,  and  the  solids 
in  solution  as  840 — 2560  parts  per  million,  of  which  270 — ■ 
2600    parts    consist    of    volatile    matter.     Figures    from 
American  sole-leather  tanneries  show,  for  tanneries  handlim: 
250 — 400   hides   per  day,   a   daily   output   of    effluent    of 
14,000—25,000    gallons^    containing     4400—7330    lb.     of 
total  solids,  of  which  1980 — 4350  lb.  are  from  spent  tan 
liquors,  600—1540  lb.  from  waste  bleaches,  and  380—860 
lb.  from  beamhouse  waste.     The  quantity  of  effluent  to 
be  purified  and  disposed  of  per  day  appears  to  be  8000 — 
15,000  gallons  per  100  hides  worked  in  daily,  being  propor- 
tionately somewhat  less  for  multiples  of  100  hides.     The 
average  effluent  from  a   250-hide  yard   making  sole   or 
harness  leather  will  vary  around  25,000  gallons  per  day. 
The  following  recommendations  for  the  disposal  of  sewage 
at   Gloversville  are  of  particular  value,   as   this   Bewage 
contains  a  large  proportion  of  tannery  effluent  :    (1)  That 
sedimentation   be   adopted   as   a   preparatory   method   of 
treating    the    sewage.     (2)    That    the    affluent    from    the 
sedimentation     process     be    filtered     through    sprinkling 
filters,  either  7  or  5  feet  in  depth,  at  the  rate  of  one  million 
gallons  per  acre  per  day.     (3)  That  the  effluent  from  tin- 
sprinkling  filters  be  passed  through  secondary  sedimenta- 
tion basins  sufficient  in  capacity  to  reduce  the  quantity 
of  suspended  solids  to  30  parts   per  million.  (4)  That   if 
the  filters  are  constructed  5  feet  in  depth  the  effluent  from 
secondary  sedimentation  basins  be  filtered  through  -and 
filters  at  the  rate  of  one  million  gallons  per  day.     The 
systems  of  treating  tannery  effluents  abroad  are  of  two 
classes. — (1)    mechanical    and    meohanico-chemioal,    and 
(2)  oxidation  and  biological  methods.     The  effluents  are 
nearly    always    treated,    before    filtration,    with    fcrrou- 
sulphate,  iron,  alum,  or  aluminium  salts  or  peat,  and  are 
then  filleted  through  sand  and  finally  through  clarifying 
towers,  basins,   or  wells.      In   Germany   the   prooeei    moat 
used  is  that  of  Konkand  Degener,  in  which  peat  i-  en, 
ployed    in  a   finely  divided  state  and  also  lime.  iron.  or 
aluminium    salts.'   Of    the    biological    pn         ■       "hat    oj 
Dunbar  is  most  used, but  these  methods  oan  only  be  used 
when  the  mineral  matter  is  low.     The  sludge  from    tin 
set  tlin«  tanks  or  the  filter  bads  may  be  dumped  on  waste  land, 
burntor  buried,  or  disposed  of  to  farmer*,    of  th. 


pressing  and  burning,  36  cents  (Is.  .-I.).     B>   |>rv~  "K    " 
centrifuging,  the  water  in  the  sludgemaj  be  reduced  from 
80— 90  per  cent,   to  60  per  cent.      The  cost   of  dryu 
e^g^, is  given  as  5     7  cent.  (2Jd    -3 
yard,  arKe  sludge  maj   then  be  burnt  m  a  des t. 
further  treated  and 
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9  id.  to  t'l  Ob.  lod.)  per  ton  in  baga.  In  the  discussion 
opinions  wen  expressed  that  the  estimate  <>f  effluent 
discharged  was  too  low.  Instead  of  100  gallons  per  day 
per  hide,  it  was  estimated  that  the  quantity  «a^  nearer 
.UH)— 500  gallons.     D.  J.  L. 

Patents. 

Shins  mid  hid- ^  .     Treatment  of for  tin    removal  of 

fat.    sfc      P.     H.     lv    Lehmann.    Eilenburg,    Germany. 
U.S.  Pat   1.048.7(M).  Deo.  31.  1912. 

Bog.  Pat.  44SSof  1009;   this  . I.,  1909,  1151.— T.  F.  B. 

Tanning  hy   mums  of  iron   sails;     Process  fur  .     J. 

Bvstron  and   K.    von   VietinghofT.     Fr.    Pat.   445.034. 
•Time   IT.   1912. 

Skk  Bng.  Pat.  13,952  of  1912  :   this  J.,  1913.  99.— T.  F.  P>. 
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of  ammonia  in  the  unsterilised  soil.  A  soil  rich  in  humus 
afforded  an  exception.  Cyanamide  partly  decomposes 
into  una  on  storage,  without  loss  of  nitrogen. — E.  F.  A. 


8oQa  :     Mineralogicul    analysis    of 


W.     H.     Fry. 


.1.  Ind.  Eng.  Chem.,  1913,  5,  30—32. 

In  iuakiug  a  mineralogioal  analysis,  a  preliminary 
separation  of  the  quartz,  by  means  of  heavy  solu- 
tion-;, such  as  methylene  iodide,  is  effected,  and  also 
of  minerals  containing  magnetic  elements.  The 
component  minerals  are  separated  according  to  size  of 
grain  and  the  optical  constants,  etc.,  determined  with 
a  petrographic  microscope.  To  obtain  quantitative  results 
■  count  of  the  minerals  on  the  slide  is  made. — E.  F.  A. 

Humus  [in   soils] ;     Proposed   modification   of  the   official 

(U.S.A.)    method   of  determining   .     0.    C.    Smith. 

J.  Ind.  Eng.  Chem.,  1913,  5,  35—37. 

In  determining  the  humus  content  of  soils  it  is  found  that 
if  the  sediment  be  shaken  well  and  all  of  the  soil  possible 
transferred  to  the  filter  paper,  a  perfectly  clear  solution  is 
obtained,  without  any  addition.  At  first  the  filtrate  may 
be  turbid,  but  in  time  a  clear  filtrate  is  obtained,  usually 
within  5  or  6  hours. — E.  F.  A. 

3oU  analysis;    Significance  of  the  lime-magnesia  ratio  in 

.     P.    L.   Gile  and  C.    N.    Ageton.     J.    Ind.    Fug. 

Chem.,  1913,  5,  33—35. 

Loew's  statement  that  a  ratio  of  Cat)  to  MgO  of  1/1  to 
4/1  is  the  rn'.-t  favourable  for  plant  life  is  not  confirmed 
by  observations  on  tie-  soils  of  Porto  Rico  planted  with 
pineapples  and  sugar  cane.  Soils  with  an  exceedingly 
wide  ratio  may  be  exceptionally  fertile.-  E.  P.  A. 

Xilrifirution  ;       Action     of    calcium    sulpluile    on     . 

/.ani.       Staz.    sperim.     agrar.,     1911,     44.      119. 
Biedermann's  Zentr.,   1913,  42,  65. 

Calcium    sulphate    does    not    influence    nitrification  in 

liquid    cultures    and    in  artificial   soil  mixtures,    it    only 
lenses  nitrification    in   presence  of  an  excess  of  clav. 

K.  P.  A. 

Phonolite  meal  ;     Use  of  us  a  pokuh  fertiliser.     F. 

iucht.     Landwirt-' },.     Jahrbucher,     1912,    42,    323. 
IWi nUs  ilium*!   Zentr.,  1918,  42,  34-   36 
This  meal  oontafnn  only  8*8  pec  cent,  of  potash  soluble  in 

,not  compete  commercially  with  other  pots    h 
manures. — K.  F.  A. 

Oaleium  ojmm  atsroftm],    Behaviour  of  eommereial 

—  on  keeping  and  also  fa  i  or, tact  vrith  natural  soils  and 
colloids.  (,  Hen*  be!  Diss,  phil.,  72  pp.,  Leipzig,  1912. 
Biedermann's  Zentr.,  1918,  42,  33-  34. 

In  dry  sterilised  i  arth cyanamide  deoomposei  more  quickly 

than  it  does  in  oon  I  natural  soil;  amongst  the 

.  .n  products  are  ares  and  dicj  andiamide  bul  no 

imrnonia.     fn   a    number   of   diffen  then    was 

between  the  intensity  of  the  decomposition 

ranamide  in  tie  sterilised  soil  and  thereto  oi  format  ion 


Uranium  and  lead;    Influence  of 


on  vegetation.     J. 


Stoklasa.     Comptes  rend.,  1913,  156,  153—155. 

Tub  author  has  studied  the  stimulating  effects  of  small 
quantities  of  the  nitrates  of  uranium  and  lead  on  the 
growth  of  green  plants.  In  the  case  of  Meliloins  albua 
(white  nielilot)  it  was  found  that  a  quantity  of  uranium 
salt  corresponding  to  2-5  kilos,  of  uranium  per  hectare  (2-2 
lb.  per  acre)  produced  an  increase  in  dry  matter  of  24  per 
cent.  The  favourable  effect  diminished  as  the  amount  of 
uranium  salt  was  increased:  even  as  much  as  20  kilos, 
per  hectare  (17-8  lb.  per  acre)  was  not  toxic,  the  improve- 
ment then  being  9  per  cent.  With  lead  nitrate  the  crops 
investigated  were  Avena  saliva  (oats)  and  Polygonum 
fagopyrum  (buckwheat).  With  the  former  the  effect  of 
the  lead  salt  was  at  a  maximum  with  2-7  kilos,  of  lead 
per  hectare  (2-4  lb.  per  acre),  giving  an  increased  of  116 
per  cent,  in  the  grain  and  35  per  cent,  in  the  straw.  With 
8-2  kilos,  per  hectare  (7-3  lb.  per  acre),  the  maximum 
quantity  applied,  lead  was  poisonous  to  oats,  but  not  to 
buckwheat,  which  is  less  sensitive  to  lead  salts.  The 
maximum  effect  (58  per  cent,  increase  in  the  grain  and  16 
per  cent,  in  the  straw)  is  obtained  with  4-5  kilos,  of  lead 
per  hectare  (4  lb.  per  acre).  These  results  have  been  con- 
firmed by  field  trials.— W.  H.  P. 

Patents. 
('alchun  cyanamide  non-dusting  ;  Process  of  rendering 


F.  S.  Washburn,  Nashville,  Tenn.     U.S.  Pat.  1,049,953, 
Jan.  7,  1913. 

Calcium  cyanamide  is  finely  ground  and  briquetted  with  an 
organic  binding  agent  having  a  manurial  value,  such  as 
"  stick  water  "  ;  the  briquettes  are  crushed  to  the  desired 
fineness  and  granulated  by  screening. — 0.  R. 

Artificial   manure   [from   leather];     Manufacture   of 


O.  E.  Heschkel,  London.     U.S.  Pat.  1,049,482,  Jan.  7, 
1913. 

Sre  Eng.  Pat.  12,844  of  1910;  this  J.,  1911,  1079.— T.F.B. 
Treatment  of  night-soil.     Fr.    Pat.   446,613.     -See   XIXb. 
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Sampling  [sugar  cane]  mill  juices.     W.  0.  Nieboer.     Intern. 
Sugar.  J.,  1913,  15,  17—19. 

A  sand-and-mud  catcher,  5  ft.  long,  5  ft.  wide,  and  3£  ft. 
deep,  containing  a  partition  reaching  to  1^-2  ft.  from  the 
bottom,  is  interposed  in  the  juice-gutter,  whereby  not 
only  is  the  juice  rendered  homogeneous,  but  also  largely 
freed  from  solid  matter  which  might  form  a  source  of 
error  in  analysis  or  of  inconvenience  in  working.  In  the 
sampling  of  the  different  mill  juices  sterilised  vessels 
should  always  be  used.  (1)  First  mill  juice  :  A  sampling 
piddle- wheel,  placed  just  after  the  sand-and-mud  catcher, 
and  very  lightly  constructed  of  tin  or  copper,  is  used. 
It  has  a  hollow  spindle,  open  at  one  end.  This  open 
end  of  the  spindle  projects  outside  the  gutter,  and  undci 
the  opening  is  placed  the  container  to  receive  the  average 
sample.  Two  or  three  of  the  paddles,  depending  upon  the 
quantity  of  juice  to  be  collected,  are  fitted  with  a  raised  edge, 
and  for  their  spokes  hollow  pipes  arc  used,      in  this  way 

a  small  and  regular  amount  of  juice  is  collected  from  the  gut- 
ter and  passed  into  t  he  container.  Since  t  he  juice  contains 
ome  fine  cane  and  bagasse,  which  may  obstruct  the  passage 
of  the  liquid  through  the  hollow  spokes,  a  modification 
of  the  sampling  wheel  may  be  used.  Instead  of  the  juice 
ps  jus.'  by  way  of  the  hollow  spoke  of  the  paddle,  that  which 
is  thrown  up  bj  the  paddles  is  caught  by  a  sloping  channel 
placed  across  the  juice  gutter,  which  forwards  it  to  the 
container.     (2)   Mixed  juice:   Two  samples  are  taken  :   the 
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first  Ls  collected  by  means  of  the  sampling  wheel,  and  (he 
second  is  obtained  by  removing  a  fixed  amount  from  each 
measuring  or  weighing  tank,  as  these  are  filled.  The 
two  samples  thus  collected  are  analysed  separately, 
and  the  average  figures  obtained  are  accepted  as 
representing  the  true  composition  of  the  mixed  juice. 
(3)  Last  mill  juice  :  When  maceration  with  the  last  mill 
juice  is  practised,  and  a  pump  is  used  for  returning  the 
liquid  to  the  carrier  between  the  first  and  second  mills, 
an  aspirator  is  used  in  the  manner  advised  by  Deerr ; 
but  when  the  juice  is  sent  to  the  measuring  or  weighing 
installation  by  way  of  an  open  gutter,  a  sampling  wheel 
is  employed,  as  already  described. — J.  P.  0. 


Sugar  in  bagasse  and  cane  ;  Determination  of  - 


-.  Deter- 
mination of  water  in  bagasse.  H.  Pellet.  Bull.  Assoc. 
Cbim.  Sucr.,  1912,  30,  305—312. 

For  the  determination  of  sugar  in  bagasse  the  author  has 
found  the  apparatus  of  Zamaron  (this  J.,  1898,  75) 
satisfactory,  but  when  the  bagasse  is  not  sufficiently 
subdivided  the  extraction  is  incomplete  and  it  is  advisable 
to  make  an  occasional  final  control  extraction,  and  further 
to  test  for  sugar  in  the  water  pressed  from  the  exhausted 
bagasse.  In  using  the  apparatus  described  by  Norris 
(this  J.,  1910,  1219)  there  is  a  loss  of  water  during  the 
digestion  which  necessitates  a  weighing  after  the  operation. 
To  obviate  this  the  author  arranges  a  cover  on  the  digester, 
fixed  by  three  screws,  and  made  to  fit  tight  with  rubber. 
With  this  modification,  the  loss  of  water  is  only  1  or  2  c.c, 
which  does  not  affect  the  final  result.  The  bagasse  is 
placed  in  a  perforated  copper  basket  as  in  Zamaron's 
apparatus,  so  that  the  whole  may  be  placed  in  a  small 
screw  press  fitted  with  a  metal  plate  of  the  same  diameter 
as  the  interior  of  the  basket.  The  same  apparatus  may  also 
be  used  for  the  determination  of  the  sugar  in  fresh  cane. 
The  indirect  determination  of  the  fibre  in  the  bagasse 
is  sufficient  in  practice,  but  it  may  also  be  found  directly 
by  drying  the  residue  after  extracting  the  sugar  as  above. 
For  this  purpose  special  metallic  dishes  are  used,  thin  at 
the  bottom  but  with  stout  sides. — L.  J.  de  W. 


Beet  sugar  works  :  Determination  of  the  polarisation  of  the 
products  of  — —  by  acid  double  polarisation.  Comparison 
between  the  use  of  urea  and  hydrochloric  acid  and  that 
of  sulphurous  acid.  H.  Pellet.  Bull.  Assoc.  Chim. 
Sucr.,  1912,  30,  335—337. 

Comparison  was  made  between  the  polarimetric  readings 
obtained  (1)  in  the  ordinary  way  with  basic  lead  acetate, 
(2)  with  sulphurous  acid  (Pellet's  method),  and  (3)  with 
urea  and  hydrochloric  acid,  on  a  beet  juice  of  90  degrees 
of  purity,  a  raw  sugar,  and  a  residual  molasses  containing 
6-8  per  cent,  of  ash.  In  each  case  the  use  of  urea  and 
hydrochloric  acid  did  not  allow  of  a  precise  and  fixed 
reading  being  obtained.  The  highest  reading  was  obtained 
when  sulphurous  acid  was  used,  and  this  reading  remained 
constant  for  a  long  time,  thus  showing  the  suitability  of 
this  method  for  comparison  with  the  acid  polarisation  i 
after  inversion. — L.  J.  de  W 

Patents. 

Saccharine  juices,  etc. ;  Process  for  purifying ,  especially 

in  the  preparation  of  lactose  and  other  sugars,  salts,  tic., 
contained  in  solution.  L.  Bochet.  Fr.  Pat.  446,814, 
July  17,  1912. 

The  liquid  is  first  heated  in  a  vessel  provided  with  a 
stirrer,  and  is  then  transferred  to  a  second  vessel  in  which 
it  is  heated  under  pressure  so  as  to  precipitate  the  coagulable 
matter  without  decomposing  the  sugar,  etc.  The  heating 
in  this  second  vessel  is  effected  by  steam  introduced 
through  a  hollow  shaft  to  a  number  of  hollow  discs 
mounted  thereon,  or  the  vessel  may  be  fitted  with  vertical 
tubes  which  contain  the  liquid  under  treatment  and  are 
heated  by  steam  externally  ;  in  either  case  the  heating 
surface  in  contact  with  the  liquid  is  rubbed  by  scrapers 
to  prevent  deposition  of  the  coagulated  matter.  The 
heated  liquid  passes  from  the  second  vessel  to  a  steam - 
heated  vertical  column  at  the  same  pressure  ;  the  coagulum 
settles  to  the  bottom  of  this  column,  and  the  supernatant 


liquid  is  drawn  off  to  a  second  column,  which  is  not  heated 
and  in  which  a  further  deposition  of  solid  matter  takes 
place.  Both  columns  are  provided  with  helical  or  conical 
partitions  to  facilitate  subsidence  of  the  suspended  matter 
Ihe  liquid  withdrawn  from  the  top  of  the  second  column 
is  subsequently  concentrated  in  vacuo,  and  the  pasty  mass 
withdrawn  from  the  bottom  of  both  columns  is  transferred 
to  a  filter-press,  the  filtrate  being  added  to  the  decanted 
liquid.  The  steam  produced  by  heating  the  liquid  in  the 
second  vessel,  above  mentioned,  is  utilised  in  heatin»  the 
first  vessel,  the  Hist  column,  and  the  evaporating 
apparatus. — L.  E. 

Sugar  making  products  and  processes  of  making  the  game. 
E.  C.  R.  Marks,  London.     From  The  Simmons  Sugar  Co 
Kenosha,  Wis.,  U.S.A.     Eng.  Pat.  1736,  Jan.  22,  1912. 

See  U.S.  Pats.  1,040,561  and  1,040,562  of  1912;    this  J., 
1912,  1089.— T.  F.  B. 

Process  and  apparatus  for  stirring  and  transporting  materials 
such  as  starch,  clay,  etc.     Fr.  Pat.  446,008.     See  I. 

Process  and  apparatus  for  the  extraction  of  materials  in 
the  distillery,  sugar-house,  etc.  Fr.  Pat.  445,976.  See 
XVIII. 


XVIII.— FERMENTATION  INDUSTRIES. 

Yeast  ;  Production  of  acids  by in  the  course  of  alcoholic 

fermentation.     A.     Fernbach.      Comptes    rend.,     1913, 
156,  77—79. 

A  beer  yeast  and  a  wine  yeast  were  cultivated  in  sugar 
solutions  and  in  grape  must  in  presence  of  different  quanti- 
ties of  added  tartaric  acid  (0 — 8  grms.  per  litre).  The 
production  of  acidity  by  the  yeast  during  fermentation 
was  found  to  be  dependent,  in  a  very  marked  way,  on  the 
original  acidity  of  the  culture  liquid  ;  the  higher  this 
original  aciditv  was,  the  less  acid  did  the  yeast  produce. 

"  H.  L. 


Fei  mentation  ;  Boiling 


W.  Windisch.  Woch.  Brau., 
1913,  30,  15—17. 

The  malts  prepared  from  the  barleys  of  191 1  have  been 
found,  in  some  cases,    to  yield  worts  which  exhibit  the 
phenomena   of   boiling  fermentation   and  an   abnormally 
high    primary    attenuation.     In    one    brewery,  in  which 
boiling  fermentation  occurred   with  some  regularity,  the 
phenomenon   was  only  observed   in   the  case  of  weakly 
hopped  worts,  and   the  author  suggests  that    it   may   be 
due,  in  part,  to  weak  hopping.     Owing  to  the  deficiency 
of  hop  resins  in  the  wort,  a  less  compact  and  less  durable 
veast  head  is  formed:    this  head  settles  Ion-   before  fer- 
mentation  is   complete,    and    the    boiling    fermentation, 
which  is  normally  hidden  by  the  head,  is  exposed  to  view. 
Another  cause  contributing  to  the  boiling  fermentation 
may    be    the    composition    of    the    worts    prepared    from 
the"  1911  malts.     These  worts  appear  to  be  characterised 
by  high  proportions  of  amides  and  amino-acids  and  low 
proportions,  of   peptones  and  albumosea      According   to 
Fernbach,   veast    utilises    complex    protein-    foi    growth 
(cp.  also  H.  T.  Brown,  this. I..  l<»oT.  884),  and  amides  and 
amino-acids   for   the   formation   of   zymase.      Hence,    the 
worts  in  question  would  tend  to  undergo  a  hiL'h  prims 
attenuation   and   to   yield   a   Bmall  crop  of  yeast    which. 
owinu  to  tin-   nature  of  i  he   wort    and   the  deficiency    ot 
hop  constituents,  would  Bettle  prematurely      l<  B- 

Fusel  oils;  Amyl  alcohol  content  of  raw         .     O.  Heimel- 

mann.     Z.  Spiritusind..    1913,    36.    I» 
The   author   has   applied   the   method   of  fractionation 
recently  described  (this  .1..  1912,  114£)  to  the  an^uol 
four  samples  oi  fusel  oil.  I   and   11    from 
III  from  a  potato  spirit  distillery,  and   [Vfrom  «  sulph 
cellulose   fae.o.v.     Theii    specifi.     p^avitie*    were    0-9495. 
0-8385.  0-9479,  and  0-9408  respectively.     On  sh/vkuig  with 
•5  vols   <»f  calcium  chloride  solution  f»l  sp    P    '  --"•  '  ll 
volumes  absorbed  were  33.  30;  is  and  N  ,.. .  oenl  .  wh.M 
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on  shaking  with  1  vol  of  15  per  cent,  sodium  ohloride 
solution,  the  volumes  absorbed  were  20,  20,  10  ami  <>  per 
oent,  in  the  respective  oases.  Then-  amj  1  alcohol-contents 
wen  52.  52.  77 -s  and  60  per  oent.  by  volume.  Samples  1 
end  11  yielded  (from  1500  co.)  560  and  660  o.c.  of  dis- 
tillate (chiefly  ethyl  alcohol)  between  86a  and  90° C, 
whereas  111  and  [V  yielded  only  210  and  ISO  o.c.  From 
these  results  it  is  evident  that  samples  1  and  II  had  not 
been  washed  with  water  to  remove  ethyl  alcohol.    Sample 

IV  (from  sulphite  cellulose  liquors)  differed  from  the  others 
n\  possessing  a  very  marked  odour  of  turpentine,  and  on 
distillation  it  yielded  a  residue  (b.  pt.  above  182°  C.) 
of  14S  0.0.,  whereas  the  other  samples  only  yielded  41 — 55 
In  determining  the  amy]  aloohol-content  by  this 
method,  the  results  are  not  appreciably  affected  by  varia- 
tion in  the  rate  of  distillation;  if  the  latter  process  is 
rapid,  a  smaller  amy]  alcohol  fraction  is  obtained  by  the 
first  distillation,  but  a  correspondingly  larger  amount 
is  obtained  on  redistilling  the  earlier  fractions  after  they 
have   been  salted  out   (loC.  lit.).     -J.  H.  L. 

Citric  acid  :    Formation  of from  glycerol  by  action  of 

moulds  [Citromi/ces].     ('.  Wehmer.        ("hem.-Zeit..    1913, 
37.  37—39. 

Glycerol  solutions  (3 — 20  per  cent.)  with  the  addition' 
of  the  usual  quantities  of  nutrient  mineral  salts  (ammonium 
nitrate,  potassium  phosphate,  magnesium  sulphate)  were 
sterilised  and  inoculated  with  pure  cultures  of  two  kinds    j 
of  t 'ifiumyug — A.  isolated  from  an  oxalic  acid  solution  and 
.    in    previous    citric-acid-fermentation    experiments ; 
and  B,  obtained  from  a  solution  of  sulphuric  acid  (contain- 
ing about  0-5  per  cent,  of  free  acid)  used  in  the  hydrolysis  of 
c.tton  wool.  Calcium  carbonate  was  added  to  the  cultures 
which  were  then  kept  at  25°  C. :  a  preen  coating  soon  formed 
and  a  copious  formation  of  calcium  citrate  in  the  form 
of  a  white  crust  at  the  bottom  of  the  vessel  was  obtained 
in  from  4  to  6  weeks.     No  evolution  of  carbon  dioxide 
was  observed  and  no  formation  of  free  acid  took  place    i 
rations  not  containing  calcium  carbonate.     From  the    ' 
i deration  that  citric  acid  contains  twice  the  number 
irbon  atoms  that  glycerol  does,  the  author  concluded    I 
the  citric  acid  can  only  be  formed  by  synthesis, 
but    was   unable   to   identify   the   intermediate  products,    | 
and,    although    substances    reducing    Fehling's    solution    j 
were  formed  in  some  of  the  experiments,  the  author  was 
unable  to  obtain  any  free  citric  acid  by  allowing  Citromyces 
to  act  upon  various  sugars  and  throws  doubt  upon  the 
result*    of    previous    investigators    who   state   that   citric 
acid  is  formed  under  these  conditions.     It  appeared  that 
calcium  citrate  was  not  formed   by  the  direct  action  of 
citric   aeid    upon    the   calcium   carbonate,    but   the   exact 
method  of  its  formation  is  -till  obscure. — R.  G.  P. 

P  moras. 

DittSUry,   tugar  house,  etc.  ;    Process  and  apparatus  for 

xtraction  of  materials  in  On     — .     V.  Raisin.     Fr. 
■"•■.  Jury  ll,  1912. 

■  apparatus  includes  a  trough  divided  into  a  munber 
of  compartment,  by  transver  -'  partitions  which  do  not 
however,  extend  to  tin;  bottom.  Each  compartmenl  is 
provided  with  a  rotatable  blade  for  conveying  the  material 
through  the  trough.    The  material  is  introduced  into  a 

a   to.   but    not  at,  one  .-rid  of  the  trough, 

a  n  i   below   the    rurfaoe  of   the  extra. 

liqo  bain  portion  ,/.  .      |  he 

material  it   withdrawn   from   the  other  end   of  the   trough 

by  an   elevator,   and    i-    -prayed   .it    the   time   of   it-    mil, 

drawal  by  the  extracting  liquid,    previously  heated    if 

ed      The  liquid   travel.-,  in   the   opposite   direction, 

and  '    i-  liabh  is    .one-  of  the  material,  the 

ipartmenl  eding  that   into   which   tie    material 

I  are  fitted  with  bladi  ivelydecn 

ing  nizt-  and  working  with  progressively  deer'  peed. 

ti  Ung   chain1 
the    clear    liquid    overflow-    and    the    entrained    materia] 
which  net  ti  returned  by  the  blades  to  the  com 

nartrricnt    into  which   the   fi  charged.      If 

nnmhei  of  tl  ■  i. 

I.    I 


Yeasts  ;  Process  for  increasing  the  fermenting  power  of . 

A.  Pollak.     Fr.  Pat,  440.90:!.  Aug.  5.  1912.     Under  Int. 
Conv.,  Dec.  27.  1911. 

One  hundred  kilos,  of  yeast  are  treated  with  a  solution  or 
suspension  of  500  grms.  of  a  preparation  of  hcxamethylenc- 
tetramine  and  phosphoric  acid  or  phosphates  in  100  litres 
of  water,  or  the  yeast  may  be  treated  with  a  solution 
of  hexamcthyleiietctraininc  alone.  The  yeast  thus 
treated,  which  may  be  left  in  contact  with  the  liquid 
until  required  for  use.  is  much  improved  in  respect  of 
fermenting  power  and  is  much  more  resistant  to  autolysis, 
The  hexamethylenetetramine  preparation  (250  grins.) 
inav  ,  alternatively,  be  added  to  the  liquid  to  be  fermented 
(100  litres).— L.  *R. 

Alcohols,  phlegms,  wines,  and  other  volatile  liquid  products  ,• 

Apparatus  for  the  continuous   rectification    of .     E. 

Gazagne  and  M.  Pingris.      Fr.  Pat,  44(5,740.  Aug.  1.  1912. 

Tn  io  apparatus  used  for  treating  phlegms  includes  a 
regulator  for  the  supply  of  liquid  to  be  treated  (see  Fr.  Pat. 
420,660  of  1910;  this  J.,  1911,  380)  and  two  columns 
through  which  the  phlegms  are  caused  to  descend  in 
succession  ;  the  head  products  are  removed  it)  the  first 
column,  and  the  liquid  is  freed  from  alcohol  and  tail 
products  in  the  second.  The  head  products  pass  through 
concentrating  and  fractionating  columns  to  a  condensing 
coil,  and  means  are  provided  (1)  for  returning  any  excess 
of  condensed  liquid  to  the  head  of  the  concentrating 
column,  and  (2)  for  withdrawing  esters  from  the  middle 
zone  of  the  concentrating  column.  The  vapours  of  alcohol 
and  tail  products  pass  to  the  bottom  of  a  purifying  column 
situated  beneath  a  rectifying  column  and  above  a  cistern 
containing  a  cooling  coil  or  tubes.  Between  the  purifying 
and  rectifying  columns  is  a  plate  on  which  the  liquid 
condensed  in  the  rectifying  column  collects  ;  this  liquid 
is  conducted  to  the  cooling  cistern  and  returned  to  the 
top  of  the  purifying  column.  The  alcohol  vapours  pass 
from  the  top  of  the  rectifying  column  through  two  frac- 
tionating vessels  (Ice.  cil.),  and  the  condensed  alcohol 
from  the  second  of  these  passes  to  another  purifying 
column.  The  lower  part  of  this  last  column  contains  a 
heating  coil  for  freeing  the  alcohol  from  esters  which 
are  subsequently  concentrated  by  passage  through  tin 
second  fractionating  vessel  and  are  then  condensed.  The 
apparatus  used  for  treating  wine  differs  from  that  above 
described  in  that  the  column  which  serves  for  removing 
the  head  products  is  directly  superposed  on  that  which 
serves  both  as  a  distilling  column  and  for  removing  (he 
tail  products.  Part  of  the  vapour  from  this  lower  oohumi 
serves  to  heat  the  upper  one  and  to  remove  the  head 
products,  whilst  the  remainder  passes  to  the  purifying 
column  and  thence  to  the  rectifying  column  ;  the  liquid 
condensed  in  the  two  last-mentioned  columns  is  returned 
to  the  distilling  column. — L.  E. 

Water  for    brewing   and   malting   purposes  ;     Process  for 

i  in  proving .     E.     Jalowetz,     E.     Richter,     and    A. 

Schiickher,  Vienna.     Eng.  Pat,  7669,  March  29.   1912. 
[Jnder  Int.  Conv.,  April  1,  1911. 

She  Fr.  Pat.  444,962  of  1912  j  this  .T.,  1912,  1196.—  T.  F   B. 
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Corn   ensilage;     Volatile  aliphatic  acids  of - 


-.     A.    W. 
Dox  and  k.  E.  Neidig.      3.  Amer.  Chem'  8oc,  1913,  36, 

90    9:;. 

The  following  me  ih.-  average  results  obtained  in  'I"' 
investigation  of  fifteen  samples  of  corn  ensilage.  Of  the 
total  volatile  acids  present,  J  per  cent,  was  formio,  M< 
per  oi  ni  ice  tic-,  h-1  per  cent,  propionic,  '.'>  per  cent,  butyric 
and  o-:s  per  cent,  raleric  acid.  Butyric  acid  was  present 
in  con  iderable  quantities  only  in  samples  in  which  wlight 
indications  of  polling  were  otherwise  apparent.  The  only 
ihol  present  were  ethyl  and  propyl  alcohols,  in  the  pre- 
portion  10:  1.  Hart  and  VVillarnan  (.1.  Amer.  Chem.  Sue, 
1912,  34,   1619      L626)  found    relatively    large    quantil 
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of  formic  acid  and  methyl  alcohol.  They,  however,  dis- 
tilled in  steam  an  aqueous  suspension  of  100  grms.  of  the 
sample  containing  10  c.c.  of  concentrated  sulphuric  acid, 
until  3  litres  of  distillate  were  obtained.  Under  these 
conditions  lactic  acid  passes  into  the  distillate,  and  the 
sulphuric  acid  present  is  liable  to  decompose  cellulose  and 
pentosans,  thereby  vitiating  the  results.  The  authors 
accordingly  modified  the  method  by  (1)  using  ensilage- 
juice  obtained  by  means  of  a  Buchner  press,  instead  of  a 
suspension  of  the  sample,  (2)  reducing  the  amount  of 
sulphuric  acid  added,  and  (3)  carrying  out  the  steam 
distillation  under  reduced  pressure  at  80° — 85°  ('. — T.  H.  L. 

Copper;    Determination  of ,  in  food*,  by  the  spectro- 

plwlomeUr.     E.   Tassillv.      Bull.   Soo.    Chun..    1913.    13. 
72—74. 

The  food  is  charred,  the  char  digested  on  the  water-bath 
with  2 — 5  c.c.  of  sulphuric  acid  for  an  hour,  triturating 
occasionally  ;  water  is  added,  the  mass  filtered,  and  the 
residue  washed.  The  copper  is  precipitated  by  tbio- 
sulphate,  the  washed  precipitate  calcined  to  oxide,  this 
is  taken  up  by  1 — 1-5  c.c.  of  sulphuric  acid  and  a  drop  or 
two  of  nitric  acid,  and  evaporated  to  dryness.  The 
residue  is  dissolved  in  water,  2  c.c.  of  a  solution  of  potassium 
ferrocyanide  added  (0*07  grm.  of  the  crystallised  salt  per 
c.c),  made  up  to  100  c.c,  and  examined  in  the  spectro- 
photometer, the  instrument  having  been  calibrated  by  a 
solution  of  copper  of  known  strength. — T.  T.  P. 


Apple  constituents  ;    Contribution  to  our  knowledge  of - 
C.  Thomae.     J.  prakt.  Chem.,  1913,  87.  142—144. 


A  wax  similar  to  beeswax,  melting  at  68-5°  C,  is  obtained 
by  extracting  with  ether,  apple  peel  which  has  been  treated 
with  dilute  sodium  carbonate  solution.  Another  substance 
of  high  melting-point,  insoluble  in  cold  ether,  is  also 
extracted.  A  cr3'stalline  substance  with  an  apple-like 
odour  is  obtained  by  extracting  the  peel  not  previously 
treated  with  sodium  carbonate  and  distilling  the  crude 
extract  in  vacuo.  The  wax,  along  with  other  substances, 
can  also  be  obtained  by  distilling  apple  peel  under  reduced 
pressure. — J.  B. 

Plant  fats.     Thomae.     See  XII. 

Patents. 

Beverage  extracts.  Grape  Nuts  Co.,  Ltd.,  London.  From 
W.  H.  Post.  Battle  Creek.  Mich.,  U.S.A.  Eng.  Pat. 
3010,  Feb.  6,  1912. 

Cereals  or  cereal  products,  such  as  bran,  are  mixed  with 
saccharine  materials  (molasses,  sugar,  etc)  and  roasted 
until  the  sugar  is  caramelised.  The  product  is  then 
extracted  with  water,  the  infusion  is  concentrated  under 
reduced  pressure  at  about  50°  C.  untU  it  contains  from 
30  to  50  per  cent,  of  solids,  and  is  finally  dried  on  rotating 
drums  at  60°  C,  the  drums  being  mounted  in  a  chamber 
from  which  the  air  is  exhausted.  The  dry  product  is  then 
removed  from  the  surface  of  the  drums  and  ground  ; 
it  forms  a  beverage  when  mixed  with  water. — W.  P.  S. 

Chocolate  ;     Process  for   the    manufacture   of  porous  . 

R.   Dierbach,   Hamburg.     Eng.    Pat.    15.120.   June   28, 
1912. 

A  mixture,  consisting  of  sugar,  70,  water.  5  to  10,  and 
cocoa  mass  (containing  from  50  to  55  per  cent,  of  fat), 
30  parts,  is  worked  up  in  a  roller  grinding  mill:  the 
resulting  thin  sheets  of  chocolate  are  then  scraped  from 
the  rollers  and  collected  in  a  receptacle  when  in  they 
unite  to  form  a  mass  of  porous  ohooolato.-  -W.  P.  S. 

Milk;   Process  of  de.sinaiing     —   .     L.  ('.  and  1.  S.  .Mem  II. 
Assignors  to   Merrell-Soule  Co..   Syracuse,    XV.      U.8 
Pat.  1.048.403,  Dec.  24,  1912. 

Milk  is  concentrated  under  reduced  pressure  at  a  tem- 
perature below  212°  F.  (100°  C.)  until  it  forms  a  viscous 
liquid;  the  latter  is  then  dried  completely  by  con- 
ducting it  in  the  form  of  a  thin  layer  on  to  the  surface  of 
rotating  cylinders  heated  above  2*12°  F.  (Km  < '. ).  the  dn 
milk  being,  finally,  removed  from  the  cylinders      \\    P  8 


Albumin  ;    Process  of  producing  a  soluble,    digestible,  and 

easily   assimilated.  .      C.    U.    Dahle,    Fredriksvaern 

Norway.    Assignor    to    Nyegaard    &    Co.,    Ohristiania 
Norway.     U.S.   Pat.   1,048,949,  Dec.  31,   1912. 
Casein-  is  heated  for  some  time  to  a  temperature  of  105°— 
12.)-  C.  in  the  presence  of  sodium  chloride,  one  or  more 
glycerophosphates,   and   moisture.     \\.  1'.  s. 

Coffee-substitute;    Preparation  of  a from  soi/a  beans 

H.  Buer.  Pr.  Pat.  446,237.  July  18,  1912. 
Soya  beans  are  washed  with  cold  water  and  passed  into  a 
continuous  roaster  at  160°  rising  to  190  ('..  when  the 
water  contained  in  the  beans  is  evaporated  and  the  kernel 
begins  to  turn  brown.  They  are  then  rapidly  cooled  and 
heated  again  to  210°— 230°  C,  when  they  swell  up  and 
become  porous.  Then  they  are  passed  into  a  rotatory 
sifting  drum  to  remove  tarry  matter,  moistened  with 
steam,  and  dried  by  an  exhauster  which  prevents  the 
formation  of  an  extract  by  the  condensed  steam.  This  is 
repeated  three  times,  when  all  the  tar  is  removed.  Finally 
the  beans  are  dried  at  about  165°  ('.-    J.  H.  J. 

Butter;  Malting  and  preserving — ■ — .  J.  B£  W.  Kitchen. 
East  Orange,  N.J.,  and  O.  von  Bernuth.  New  York. 
Eng.  Pat.  8311.  April  6,  1912. 

See  Fr.  Pat.  442.281  of  1912  ;  this  J..  1912.  947.— T.  F.  B. 


Milk  ;    Process  of  desiccating 


E.  Passburg,  Berlin. 


U.S.  Pat.  1.049,141,  Dec.  31,  1912. 
SEEFr.  Pat.  378.051  of  1907  ;  this  J.,  1907.  1106.— T.  F.  B. 

Milk,  cream,  and  the  like;    Process  for  extracting  lecithin 

from  to  obtain  an  increased  yield  of  butter.     Frieke 

und    Witte.     First   Addition,    dated    May    6.    1912.    to 
Fr.  Pat.  410,819,  Dec.  30,  1909. 

See  Eng.  Pat.  10.972  of  1912  ;  this  J..  1912  835.— T.  F.  H. 


XIXb.— WATER  PURIFICATION  ;  SANITATION. 

Lead,  copper  and  zinc  ;    Detection  and  colourimetric  <i- 

minntionof in  tap-water.    L.  W.  Winkler.    Z.  angew. 

Chem.,  1913,  26,  38 — 14. 

The  colourimetric  sulphide  tost  for  small  quantities  of  lead 
as  usually  carried  out  in  acetic  acid  solution  i>  interfered 
with  by  the  presence  of  copper.  In  alkaline  solution 
the  addition  of  potassium  cyanide  will  prevent  any  colour- 
ation by  copper  or  iron,  in  both  cases,  but  particularly 
in  acid  solution,  the  colouration  is  much  intensified  by  tin- 
presence  of  a  moderate  quantity  of  an  electrolyte,  inch 
as  ammonium  chloride.  The  best  sulphide  reagenl  is  ■ 
10  per  cent,  solution  of  crystallised  sodium  sulphide 
(Xa.S.ull  .< »)  whioh  will  keep  perfectly  in  a  bottle  ol 
with  a  well-fitting  paraffined  cork.     Nol  mow  than  2  • 

drops    of   this  to    lUO  0.0.  ol  water  ihould    be   added  M  the 

sulphur  which  separates  when  larger  quantiti 

interferes    with    the    reaction,     If    too    much    potassium 

cyanide  is  used,  the  reaction  is  not  bo  delicate     _  or  3 

drops   of    10   per  cent,   solution   to    1<MI  CO.    of   water 

usually  sufficient,  and  the  Bolutioa  mn-t  then  !»■  alio* 

to  stand  for  a  short  time,  till  all  the  iron  i 

ferrocyanide.     When     quantitative    determin 

being  inad'-  the  colour  oomp 

adding  from  a  burette  a  lmd  niti.it.-   solution  of    knoi 

concentration  to  a  blank  preparation  until  tl 

matched.     This  is  much  better  than  prep 

standard-.     The  author  reoommeodi  thai  the  detenu 

tion  of  lead  should  be  carried  out  t* 

100  c.c.  of  water  an  I   with    li 

containing  20  pei  oent.  of  ammonium  chloride  and  -  p" 

,.,.„,     0f  acetic  acid.     The  -odium  sulphide  is  then  add 

and  the  colour  matched    in   a    similar    pi  a   from 

distilled    water    with    lead    i  "' 

lead  )       lb)  lOOcC.  of  the  water,  which  must  be  quit 

are  treated   with  2  or  3  drops  ol   potas  ium  < '" 
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|kt  nut.)  and  afn  i  J  -3  minutes,  10  0.0.  of  a  solution  con- 
taining 20  percent,  of  ammonium  chloride  and  .">  per  oent.  of 
anuaoniaan  added.  The  colour  comparison  i>  then  made 
.uul  if  the  value  from  (6)  is  loss  than  that  from  (a), copper 
i-  present,  and  the  lower  value  i>  correct.  When  the  water 
i-  not  clear  or  if  it  has  been  allowed  to  stand,  there  are 
eertain  irregularities  in  the  determination  of  lead.  Any 
precipitate  which  settles  (>n  standing  will  carry  dow  n  lead. 
.  if  the  solution  is  filtered  through  paper  Bome  of  the 
disc-olved  lead  is  retained.  In  BUoh  cases  the  whole  of  the 
water  sample  i-  filtered  through  a  small  plug  of  cotton 
wool,  and  the  .esidue  dissolved  by  washing  tin  vessel  and 
the  filter  with  warm  dilute  hydrochloric  acid.  If  the  volume 
of  the  original  vessel  is  known,  the  quantity  of  lead  obtained 
in  the  precipitate  can  be  added  to  that  determined  in  a 
portion  of  the  filtrate.  Tin-  carrying  down  of  lead  by 
colloidal  precipitates  such  as  ferric  hydroxide  or  aluminium 
hydroxide  suggests  such  a  precipitation  as  a  method  of 
removing  small  quantities  of  lead  from  drinking  water. 
Fur  the  determination  of  small  quantities  of  copper, 
about  U'2  L'im.  of  potassium  bicarbonate  and  one  or  two 
dro|>-  ,>f  potassium  ferrooyanide  (1  per  cent.)  are  added  to 
I'"1  e.c.  of  water.      The  red  colour  is  matched  by  adding 

ppec  sulphate  solution  of  known  concentration  from  a 
burette.  If  copi>er  and  lead  are  present  together,  2  or 
'.'•  drop-  of  ]H>ta-sium  cyanide  (10  per  cent.)  are  then 
added    to    both    solution'-,    which    turns    the    red    colour 

-.•nish  vellow      |  I  X)64-  K1Fe(CN)B+  4KCN  = 

2KI  \         _■-.    ■      I   N     }.      The-e     solutions    are    then 

trvaU-d  as  in  method  (2)  above  for  lead.  The  blank  test 
Ik-coiii'-^  colourless,  and  the  one  containing  lead  gives  the 
lead  sulphide  colouration  which  can  be  matched  by  adding 
th«-  neees.-ary  quantity  of  lead  nitrate  to  the  blank.  In 
t hi~  way  quantities  of  the  order  of  1  mgnn.  per  litre 
can  be  detected.     For  still  -mailer  quantities,  500  c.c.  of 

r  nn-  treated  with  1  '_'rm.  of  ammonium  chloride,  2  drop- 
of  todium  -nlphide.  and  0-1  grin,  of  alum,  and  warmed  on 
the  water-bath.  The  aluminium  hydroxide  carries  down 
all  the  lead  and  copper  sulphides,  and  the  ammonium 
chloride  prevents  tin-  separation  of  calcium  or  magnesium. 
The   liquid   is  filtered   throueh  a  small  cotton  wool  plug 

-Tin.),  t]  pitate  dissolved  in  warm  dilute  hydro- 

chloric acid  containing  a  little  bromine.  The  solution  is 
»-vaporated.  and  the  residue  treated  with  0-5  ltiii.  of  tartaric 
acid  to  di--ol\-e  any  zinc  -tdphide.  and  0-1  gnn.  of  sodium 
acetate  dissolved  in  5  c.c.  of  water.  After  standing  for  a 
day  in  a  -mall  corked  fla-k  the  mixture  i-  filter)  d  through 
tton  wool  (0-02  gnu.)  washed  with  hydrogen  Bulphide 
solution,  and  the  precipitate  again  dissolved  in  hydro- 
ehloric  acid  and  bromine  water.  After  evaporating  with 
•i  li"  :m.)  potassium  nitrate  it  i-  diflSOlVt  d  in  10  c.C 

of   water  and   the  colouriinetrie   teste    for  lead   and  copper 

made  a-  described  above,  if  the  reagents  are  all  pure, as 
little  ;«.-  0-01  mgnn.  of  copper  or  lead  can  be  determined 
in  t hi-  way  using  ■  litre  of  water.  Pi-tilled  water  which 
had  run  through  a  bras*  t;tp  wa-  found  to  contain  0-055 
min-m.  of  copper  txr  litre.     To  <\  <\\  quantities  ol 

/inc.  1  lit r«-  oj  water  1-  treated  with  ammonium  chloride, 

im  -ul[)hide,  and  alum  as  above,  potassium  bicarbonate 
l>*-iru.'  added  if  the  water  i-  v  r\  -oft.     The  precipitate   i 
rrd  off  and  dissolved  in  the  name  way.  and  the  solution 
evaporated  with  a  few  drops  of  nitric  acid.      It    i-    again 
rnoi  ;th  hydrochloric  acid  and  evaporated.     The 

•1  I  e.c.  of  .\'/|  hydrochloric  acid  and 
washed   into  a   -mall   fla-k    with    Hi  c.c.    of  oonoi 
hydf  ifphide   solution.     After   standing   a   day   the 

wfation   1     Altered   from   the   lead   and   copper     ulpl 
through  a smafl papei  tilt.  .      Aftei  washing  with  hydrogen 
;    2  '  concentrated  acetic  acid  and  ~i     3  1  c.  of 

18  t-  ammonium  ire  added  which 

the  pfssunee  of  rinc  a  cloudy  solution.  A  little  tu  o-l 
rn?rm.  can  bt  quantities  of  zinc  of  I  mgnn. 

or   greater,  the   author   ha-    found    it    feasible   actually    to 
and  weigh  'he  r.    ■  tide,  checkii  irity 

by    dissolving    in    concentrated     hydrochloric    acid    and 
evaporating  on  the   water  bath.      Thi-  convert*   the  0 
into   the   normal   chloride   in    which    the   chlorine   can    be 

rmined    by    titration.     If    tin-    quantity    of    /ire 

dl  th<-  op  I  with  those  pbta 

>n  OMtilled  w»t<  •  taining  juantitii 


zinc.  The  zinc  solution  is  added  to  the  standard  tests 
before  the  ammonium  acetate.  In  this  way  water  taken 
from  the  mains  through  a  brass  tap  was  found  to  contain 
0-15  mgnn.  of  zinc  per  litre. — W.  H.  P. 


Iron  in  waters  ;  Determination  of  - 


.     E.  Tassilly.     Bull. 
Soc.  Chira.,  1913,  13,  34—37. 

One  hundred  c.c.  of  the  water  are  treated  with  20  c.c.  of 
hydrochloric  acid  and  about  0-5  grm.  of  potassium  chlorate, 
and  boiled  until  chlorine  ceases  to  be  evolved  ;  the  mixture 
is  then  cooled,  20  c.c.  of  a  1-7  per  cent,  potassium  thio- 
oyanate  solution  are  added,  and  the  whole  is  diluted  to  a 
volume  of  100  c.c.  The  coloured  solution  obtained  (if  iron 
be  present)  is  examined  in  a  Fery  spectro-photometer 
and  the  quantity  of  iron  present  is  found  by  comparison 
with  solutions  containing  known  amounts  of  the  metal. 
In  the  presence  of  a  large  excess  of  the  thiocyanate  the 
absorption  measured  in  the  spectro-photometer  is  pro- 
portional to  the  amount  of  iron  in  the  coloured  solution. 

— W.  P.  S. 

Water    analysis  ;     Use    of   potassium   palmitate    in . 

C.  Blacher,  P.  Griinberg,  and  M.  Kissa.      Chem.-Zeit., 
1913,  37,  56—58. 

In  the  determination  of  the  hardness  of  water  by  means 
!  of  potassium  palmitate  solution  (see  this  J.,  1912,  555), 
a  1  per  cent,  solution  of  dimethylaminoazobenzene  in 
alcohol  is  recommended  as  the  indicator  in  the  pre- 
liminary titration  of  the  hardness  due  to  bicarbonates. 
Sulphates  in  water  may  be  determined  by  adding  a  known 
excess  of  N  /10  barium  chloride  to  100  c.c.  of  the  neutralised 
water,  removing  the  barium  sulphate  by  filtration,  and 
titrating  the  filtrate  with  the  potassium  palmitate  solution, 
as  described  ;  the  amount  of  the  latter  required  corresponds 
[  with  the  total  hardness  of  the  water  plus  the  excess 
of  barium  nitrate  solution,  and  the  quantity  of  sulphate 
precipitated  may  thus  be  calculated.  The  hardness  due 
to  magnesium  salts  may  be  determined  by  treating  the 
,  neutralised  water  with  a  known  quantity  of  lime-water, 
removing  the  precipitate,  and  titrating  the  solution 
with  potassium  palmitate  solution. — W.  P.  S. 

Purification  of  tannery  effluents.     Veitch.     See  XV. 


Patents. 
Water  ;    Apparatus  for  purifying 


-  or  for  like  purposes. 
W.  Paterson,  London.     Eng.  Pat.  28,179,  Dec.  14,  1911. 

In  apparatus  for  treating  water  under  pressure  with  a 
reagent  solution,  compressed  air  is  admitted  to  the  reagent 
tank  so  that  the  contents  of  the  latter  are  placed  under 
approximately  the  same  pressure  as  the  water  to  be 
treated.  The  air  may  be  admitted  at  the  bottom  of  the 
tank  in  order  to  mix  the  reagent.  A  pump,  controlled  by 
the  water-measuring  device,  is  provided  for  introducing 
the  reagent  into  the  water. — W.  P.  S. 

Waters  ;   Purification  and  filtration  of  potable  and  industrial 
— .     G.  C.  E.  Liot.     Fr.  Pat.  446,383,  July  24,  1912. 

Thi  water  is  led  into  the  lower  part  of  a  cylindrical  tank 
with  a  conical  bottom  and  carrying  a  cover  containing  the 
purifying  solution  tinder  air  pressure.  As  soon  as  the 
water  enters  t  he  cylinder  it  meets  the  appropriate  amount 
of  purifying  liquid  brought  down  from  the  cover  by  an 
interior  pipe,  when  immediate  precipitation  takes  place, 
the  precipitate  being  led  away  by  a  pipe  at  the  bottom 
of  the  oone.  The  purifying  agents  used  may  be  oxalates, 
permanganates,  carbonates,  etc.  The  clarified  water 
p  1  ea  Upwards  through  a  thin  layer-  of  filtering  material. 
to  remove  organic  matter,  into  a  second  compartment 
of  the  tank,  from  which  it  passes  again  upwards  into  I 
'hud  compart  mint  containing  another  thin  layer  of 
filtering  material,  after  priming  through  which  it  is  led 
away  bs  a  pipe  to  mother  tank  which  forms  the  first 
filter  tank  proper.  This  is  a  cylindrical  tank  with  conical 
bottom  and  with  an  annular  basket  of  filtering  material 
in  its  upper  portion.  The  water  passes  horizontally 
through  the  filtering  material,  which  may  be  charcoal 
01    the   like,   into  the  central  space,  from  the  bottom  of 
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which  it  is  led  by  a  pipe  into  a  second  similarly  constructed 
tank  with  the  filtering  material  of  finer  grade.  The 
treatment  completely  removes  the  impurities  from  the 
water. — J.  H.  J. 

Sewage  shidge  ;  Apparatus  and  method  for  the  obtainment  oj 

concentrated .     J.     Grossmann,     Manchester.     Eng. 

Pat.  28,328,  Dec.  16,  1911. 

Ordinary  sewage  sludge  is  conducted  daily  from  a  settling 
tank  into  a  secondary  tank,  layers  being  formed  in  the 
latter  corresponding  with  each  day's  supply.  At  the 
end  of  a  certain  period,  say  seven  days,  the  bottom  layer 
is  removed  by  means  of  a  screw  conveyor  or  other  device 
fitted  at  the  bottom  of  the  tank  :  this  layer  will  consist  of 
concentrated  sewage  sludge.  The  tank  is  used  con- 
tinuously, a  top  layer  being  added  daily  after  the  lower- 
most layer  has  been  removed.  Drainage  may  be  pro- 
vided for  at  the  upper  part  of  the  side  of  the  tank  and 
chemicals  may  be  added  to  the  shidge,  if  desired. — W.  P.  S. 


Organic  liquids  ;    Purification  and  der.olourisation  of  - 
A.  D.  Devos.     Fr.  Pat.  446,549,  July  26,  1912. 


Disinfecting    composition ;     Solid 


C.    Ellis,    Mont- 


For  the  decolonisation  of  organic  liquids  of  vegetable 
or  animal  origin,  the  use  of  aluminium  amalgam  or  other 
amalgam,  is  claimed.  A  sufficient  quantity  of  the  amalgam 
is  put  into  the  liquid  at  50° — 60°  C,  when  rapid  decom- 
position of  the  water  present  takes  place,  and  the  nascent 
hydrogen  reduces  the  organic  impurities,  while  the  nascent 
oxygen  oxidises  the  metals  of  the  amalgam.  The  oxides 
of  the  metals  carry  down  the  gelatinous  precipitate  of 
organic  matter  formed.     The  liquid  is  now  easily  filterable. 

—J.  H.  J. 

Night-soil;    Treatment   of - 


-.     H.    Simonin      Fr.    Pat. 
446,613,  Oct.  6,  1911. 

The  night-soil  is  passed  through  a  rotatory  grate  into  a 
mixer  and  has  added  to  it  a  salt  of  zinc  or  iron  to  fix  the 
hydrogen  sulphide,  and  also  sufficient  acid  to  neutralise  it. 
The  mixture  is  heated  to  80°  C,  and  allowed  to  settle. 
The  liquid  portion  is  then  filtered,  concentrated,  and 
converted  into  a  solid  manure.  At  the  same  time,  the 
deposit  is  dried  in  the  same  manner,  or  is  mixed  with  peat 
to  form  a  manure.  In  a  modification  of  the  process,  the 
addition  of  acid  is  omitted,  and  in  the  concentration  the 
ammonia  given  off  is  recovered.  The  solid  manure  thus 
obtained,  although  containing  phosphates  and  potash  as 
before,  is  poor  in  nitrogen. — J.  H.  J. 

House-refuse    and    night-soil;     Combustion    of ,    and 

utilisation  of  the  gas  in  the  production  of  steam.  Mas- 
chinenbau-Anstalt  Humboldt  and  A.  Fried.  Fr.  Pat. 
446,709,  July  31,  1912. 

The  furnace  has  a  chamber  in  communication  with  it, 
into  which  the  refuse  is  drawn  after  gasification  has  taken 
place.  The  furnace  is  immediately  recharged  and  at  the 
same  time  fresh  air  is  sent  over  the  incandescent  material, 
so  that  the  gases  produced  pass  over  the  clinker  and  are 
mixed  in  the  chamber  with  the  heated  fresh  air  and  both 
burn  together.  The  combustion  gases  then  pass  to  the 
steam-raising  chamber.  The  furnace  may  have  attached 
also  a  chamber  for  cooling  the  clinker  and  heating  the  air. 
and  a  pair  of  blowers  for  admitting  a  regulated  quantity  of 
air  which  mixes  with  the  burned  air  and  deposits  the 
dust  before  passing  to  the  chimney.  In  the  blowers 
admitting  the  air  is  a  valve  worked  by  a  non-circular  disc. 
There  is  also  an  arrangement  for  utilising  the  heating 
value  uf  the  gases  by  passing  them  around  a  vertical 
bundle  of  water  tubes  connect  iug  upper  and  lower  hori- 
zontal boilers. — J.  H.  .1. 


Insecticides,  sheep-dip,  vermifuges,  and  the  like.  I.  S  ,  I., 
and  S.  McDougall,  Manchester.  Eng.  Pat.  8322,  Apr.  6, 
1912.  Addition  to  Eng.  Pats.  3204,  Feb.  8,  1911,  and 
10,215,  Apr.  27,  1911  (this  J.,  1912,  601,  658). 

Im  place  of  an  aqueous  extract,  a  powder  prepared  by 
-i  mding  the  roots,  barks,  or  other  portions  of  the  plants 
mentioned  in  the  previous  patents  (loc.  cit.),  is  mixed 
with  the  other  ingredients  t<>  form  the  insecticide  or  sheep- 
dip.— W.  P.  S. 


clair,    N.J.,  Assignor  to  Ellis-Foster    Co..  New  Jersey. 
U.S.    Pat.   1,048,815,  Dec.  31,  1912. 

The  disinfectant  consists  of  a  mixture  of  Russian  tur- 
pentine, cresol,  mineral  oil,  rubber  resin  sodium  stearate. 
sodium  resinate.  and  water. — W.  P.  S. 

Purifying    liquids    by    centrifugal    action  ;      Method    and 

apparatus  for .     A.  Dahlhaus,  Dortmund,  Germany. 

Eng.  Pat.  22,406,  Oct.  2.  1912. 

See  Fr.  Pat.  445.216  of  1912:   this  J„  1912.  1 198.—  T.  F.  B. 

Sea-water    evaporator.     W.     Weir.     Glasgow.     U.S.     P;it . 
1,049,014,  Dec.  31,  1912. 

See  Eng.  Pat.  2812  of  1912  ;  this  J„  1912,  792.—  T.  F.  B. 

Refuse  ;    Apparatus  for  destroying .     O.  Uhde.  Ham- 
burg, Germany.     U.S.  Pat.  1,049,947,  Jan.  7.   1913. 

See  Eng.  Pat.  16,781  of  1911  :  this-  J..  1912.  252.— T.  F.  B. 

Sterilisation   of  fermentable  liquids  ;     Apparatus    fcr    the 

.     D.  L.   V.   Browne.     Fr.  Pat.  446.001.  Sept.   19. 

1911. 

See  Emr.  Pat.  21.332  of  19 1 1  ;  this  J.,  1912,  744.— T.  F.  B. 


XX.— ORGANIC  PRODUCTS  ;   MEDICINAL 
SUBSTANCES ;   ESSENTIAL  OILS. 


Cinchona  ;      The    root    bark    of- 


L.     Rosenthaler. 
Apoth.-Zeit.,  1913,  28,  33—34,  41^2. 

Botanical  descriptions,  including  the  microscopical 
appearance,  are  given  of  the  root  bark  of  the  following 
species  :  Cinchona  succirubra,  C.  robusta,  C.  ledgeriana, 
C.  ledgeriana  succirubra.  Determinations  were  made  of 
the  moisture,  total  alkaloid,  crude  fibre,  starch,  total 
nitrogen,  extract  (soluble  in  alcohol),  average  molecular 
weight  of  extract,  ash  (including  solubility  in  hydrochloric 
acid,  and  alkalinity),  and  the  metals  present  in  the  latter. 
These  determinations  were  also  made  upon  the  bark  from 
the  stem  of  C.  succirubra.  The  results  led  to  no  satis- 
factory method  of  distinguishing  between  dried  bark 
obtained  from  either  the  root  or  the  stem. — F.  Shun. 

Sparteine;     Constitution    of .     C.     Moureu    and    A. 

Valeur.     Comptes.  rend.,   1913,  156.   108—109.     From 

Ann.  chim.  phys.,  Nov.  and  Dee.  1912). 
The  results  of  the  extended  work  of  the  authors  lead  to  the 
definite  formula  of  C,6HMN,  for  sparteine.  It  is  a  bi-ter- 
tiary  base,  not  methylated.  Each  atom  of  nitrogen  is  held 
by  its  three  valencies  in  a  double  closed  chain.  The 
discovery  of  isosparteine  has  led  to  the  recognition  tl 
sparteine  contains  a  piperidme  nucleus,  while  isosparteine 
has  a  pyrrolidine  nucleus.-  -W.  H.  I'. 

Epinephrine    [adrenaline];     A     new    colouring  trie    n,»thoil 

for  the  determination  <>f .     O.  Folin.  \V.  B.  Cannon, 

and  W.  Denis.     J.  Biolog.  ('hem..  1913.  13.  473 
Thk  suprarenal  glands  ware  extracted  with  A'   1<»  hydro- 
chloric acid  and  water,  the    mixture    being  finally  beat 
to  boiliri"       After  the  addition  of  sodium  a.  state  JOllri 

and  further  boiling,  the  mixture  was  diluted  with  waist 

and  filtered  or  oentrifuged  to  obtain  a  clear  i 

a  rule  100  c.c.  of  extract  were  obtained  for  2  grme.  ol 

eland     5  c.c.  of  the  clear  exti  m  I  were  pul  in  ■  100 

flask  and   1   c.c.  of  fresh   nric  acid  solution  oontatains: 

l'mgrm.  of  the  acid  wen-  pul   in  another   100 

A  special  reagent  was  then  made  as  follows:    10) 

of  sodium  tun-state  and  SO  o.o.  of  Bo  per  i  enl    phosphor* 

acid  were  boiled  gently  with  7B0gnn  jrtj 

two  hours  and  mad,  ap  to  a  Ufa  bereafl 

and  20  cc   of  saturated  sodium  carbonate  -'lute 

added  to,  „h  of  the  100  e.e.  flasks.  «  h.eh  were  a|l,.w  ,  ,  ,.  ■ 
Stand    for    a    fCW     minute-,    shaken,    and     idled     III 

colours  of  the  deep  blnaHqnida  wore  oo»parod  ins  Muboaoq 
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trimeter.    The  amount  of  adrenaline  can  be  ealoulated 
bom  the  fact  that  it  produces  three  limes  as  much  colour 
•I  equal  weight  of  uric  acid.     F.  Shun. 


way  there  were  variations.  When  the  washing  was 
performed  with  neutral,  instead  of  alkaline  brine,  better 
agreement  of  the  results  was  obtained. — F.  Shdn. 


Smuitin  .    BeaisktHu  of in  contact  with  strong  alcohol 

(TO.   80,  90,  95.  and   lOO  /xr  cent.)  to  tin   action   of  heat. 

E.  Bourquelot  and  M.  Bridel  .1.  Pharm.  Chim.,  1913, 
7.  65     tlT. 

It  has  already  been  found  that  the  temperature  at  which 
amnion  is  destroyed  in  presence  of  alcohol  decreases  as  the 

concentration  of  the  latter  is  increased  to  50  per  cent., 

and  then  increases  with  the  concentration  (lor.  cit.,  1913,  7. 

It  is  now  found  that  if  emu  lain  is  heated  with  to 

30  pec  cent,  alcohol  at  such  a  rate  that  the  temperature 
ly  l°C  in  4  minutes,  the  action  ot  the  enzyme 
(on  <alicin)  is  not  entirely  destroyed  until  a  temperature 
of  60°  C.  is  attained:  with  90  per  cent,  alcohol  a  tem- 
perature of  over  66°  C.  is  required,  and  with  96*  per  cent, 
alcohol  the  enzyme  is  not  completely  destroyed  in  4 
minutes  at  70  0.  The  resistance  of  emulsin  to  the  action 
of  heat  under  these  conditions  is  attributed  to  the 
diminished  proportion  of  water.  This  view  is  supported 
by  the  observation  that  if  dry  emulsin  is  heated  with 
lute  alcohol  and  kept  at  the  boiling  point  for  2 
minutes,  its  activity,  compared  with  that  of  a  preparation 
left  in  contact  with  cold  alcohol,  is  not  appreciably 
affected.  It  is  concluded  that  for  sterilising  plants 
(i.e.  prevention  <>f  enzyme  action)  60  per  cent,  alcohol 
is  most  suitable.  In  the  process,  which  consists  in  intro- 
ducing the  fresh  plant  into  boiling  95  per  cent,  alcohol, 
the  requisite  dilution  is  effected  by  the  plant  juices ; 
for  dried  plants,  or  organs  of  low  water-content,  alcohol 
of  not  more  than  80  per  cent,  concentration  should 
b«-  used. — L.  E. 

jTt/'oi*.-  <md  eteential  oil*.     113//*  Communication.    The 
mrtmct  of  auto-reduction   in  tht  for  mat  ion  of  hydro- 
aromntii    rompounds.     O.     Wallach.        Annalen,    1913, 
395.  74—86. 

When  methylheptenone  and  zinc  chloride  were  warmed 
on  the  water-bath,   the    temperature  rose  spontaneously 

10"  C,  and  a  vigorous  reaction  set  in  without  the 
evolution  of  any  hydrogen.  In  further  experiments 
phosphorus     pentoxide     was     used    as     a      condensing 

t  in  place  of  the  zinc  chloride,  and  the  products 
of  the  reaction  were  mixed  with  water  and  distilled 
with  when    a    yield    of    about    50    per    cent,    of 

volatile  oil  was  obtained  boiling  for  the  most  part  between 
133'  and  134'  C.  Thin  was  cautiously  oxidised  with  dilute 
permanganate  solution  at  0°  C.  About  half  the  oil 
ted  the  oxidation  and  was  separated  and  identified 
as  m-xylene.  The  oxidised  substance  proved  to  be 
].'.',  d'i'i  thi/l-ZAdi'i/dn^i/ri/rlolo :rnn< .  C„H|, ;0.j,  which 
meh  after  crystallising  from  dilute  alcohol, 

indicating  the  presence  of  l>3-dimethylcyclohexanone-(4)  in 
the  mixture  obtained  after  condensation    The  hydrogen 

would  be  left  river  in  the  format  ion  of  xylene  from  t  he 
methylheptenone  has  therefore  exerted  a  reducing  action. 
When  tl  obtained  as  a  result  of  the  permanganate 

oxi'i  timed   with  dilute  sulphuric  acid 

limethylcyclohexanone-(4)  wa*  formed.  This  l.oilsat 
IT't       r  the   sp.    gr.    0*9066   at    21° C,    and 

nr,     1-4404  at  21    ''.;    the  semioarbazone  melts  at  189°C. 

ifiing   from   alcohol,  and    the   oxitrie   at    98° — 

I  h<-  kefc  Used  with  chromic  acid  and 

hypobromite.  with  t ft*-  altimate  formation  of   ^methyl- 
id,  m.pt    91       '•_'   '        P,  Sin,-.. 

on.  lint  hi/  acetylation  ;    Determination  of 
3    libra  and  C.  \V.  Moore,     Perfum.  and  K    ent. 
Oil  I'...      I'd.'!.  4,  13     it 

•ronella  oil  (this  .1..   1912.  0 

h;i  \*  1 1  i.i.i.i'..!  i..  further  experiments,  lo  prrms.  ol 
ifpraniol  wen  boiled  for  2  hour-  with   10.    16  01    ■' 

leetic    anhydride,    and    quantities    of    Kodium    acetate 

b*-tw«-n    I    and  I  i.<-   aeetybtted   oil    m    then 

with    alkaline    brine    containing    I     |H-r    sent,    of 

im    hydroxide.      In    all    cane*    concordant     ie-ult- 

working  with  oHroneDal  in  the  Mine 


( 'itric  arid  :  Determination  of  — 
other  acids.      L.   Gowing-Soopes. 
12—19. 


in  the.  presence  of  certain 
Analyst,    1913,    38, 


Hk  vi  's  modification  of  the  method  of  Deniges  (Ann.  Chim. 
1'hys.,  1899,  18)  is  shown  to  give  unreliable  results  owiiifi 
to  the  action  of  the  hydrogen  peroxide  (added  to  remove 
the  manganese  dioxide)  upon  the  precipitated  mercury 
dicarboxysulphoacetone.  Other  reagents  tried  for  re- 
moving the  manganese  dioxide  either  oxidised  or  reduced 
the  precipitate,  which  in  hot  solutions  was  also  oxidised 
by  manganese  dioxide.  A  compound  containing  72-5  to 
T4-0  per  cent,  of  mercury  and  apparently  similar  to,  if 
not  identical  with  the  compound  of  Deniges  was  obtained 
by  the  use  of  a  reagent  prepared  by  adding  68  c.c.  of 
strong  nitric  acid  to  51  grms.  of  mercuric  nitrate  and 
51  grms.  of  manganese  nitrate,  diluting  the  mixture  with 
100  c.c.  of  water,  and  finally,  making  up  the  solution  to 
250  c.c.  and  filtering.  For  the  determination  of  citric  acid 
a  quantity  of  the  substance  containing  not  more  than 
0-04  grm.  nor  less  than  0-001  grin,  of  the  acid  is  exactly 
neutralised  with  N/10  alkali,  with  phenolphthalein  as 
indicator,  and,  after  the  addition  of  10  c.c.  of  the  reagent, 
the  liquid  is  diluted  to  200  c.c,  and  boiled  for  3  hours 
beneath  a  reflux  condenser.  The  precipitate  is  washed 
by  decantation,  collected  in  a  weighed  Cooch  crucible, 
and  again  washed  in  the  crucible,  which  is  then  dried  in 
the  water-oven  until  nearly  constant  in  weight  (about  5 
hours).  The  residue  should  then  be  of  a  cream  colour, 
any  yellow  colouration  indicating  the  formation  of  basic 
salts,  which  will  cause  the  results  to  be  too  high.  One-sixth 
of  the  weight  of  the  precipitate  gives  the  amount  of  citric 
acid.  In  16  test  estimations  with  pure  citric  acid  within 
the  limits  stated  above,  the  maximum  error  was  -f  0-0003 
and  —  0-0004  grm.  Good  results  were  also  obtained  in 
the  presence  of  tartaric,  succinic,  oxalic,  benzoic,  and 
phosphoric  acids,  but  when  malic,  lactic  or  salicylic 
acids  were  present  the  results  were  too  high.  Salicylic 
acid  gives  a  salmon-coloured  precipitate,  probably  a  nitro- 
derivative.  with  the  reagent,  whilst  gallotannic  acid  gives 
an  orange-brown  precipitate.  The  precipitate  given  by 
citric  acid  decomposes  suddenly  when  heated.  It  is  very 
soluble  in  hydrochloric  acid,  in  strong  sulphuric  or  nitric 
acid,  and  in  solutions  of  haloid  salts. — C.  A.  M. 

Formaldehyde;     Method  for  the    determination    of  . 

Gafflot.     Ann.  Chim.  analyt.,  1913,  18,  17—18. 

A  dkfinite  volume  of  the  formaldehyde  solution  is  treated 
with  neutral  ammonium  sulphate  solution,  and  the  acid 
liberated  from  the  latter,  owing  to  the  combination  of 
the  ammonia  with  the  aldehyde,  is  titrated.  Each  c.c. 
of  .V/l  alkali  solution  required  for  the  titration  is  equivalent 
to  0-045  grm.  oi  formaldehyde.— W.  P.  S. 

I'lvotoly.sib  of  ethyl  alcohol,  aeetaldehyde  and  acetic  arid. 
I).  Berthelot  and  II.  Gaudechon.  Oomptcs  rend.,  1913, 
156,  08—71. 

i)i  the  three  compounds  studied,  only  aeetaldehyde  is 
decomposed  by  sunlight  (wave-length  greater  than  0-3  p). 
Light  from  a  .mercury  lamp,  screened  by  thin  glass,  which 
.1  hs  all  rays  of  wave-length  less  than  0-3  u,  decomposes 
aeetaldehyde  in  accordance  with  the  equation,  CHt.CH0 
'  0  ''H,.  Frequently  the  proportion  of  methane  to 
carbon  monoxide  actually  found  is  somewhat  less  than 
.on.  pond  io  this  equation,  for  the  light  causes  poly- 
merisation  of  some  of  the  aldehyde  to  paraldehyde,  which 
i  then  photolysed  to  carbon  monoxide  and  ethane  or 
more  complex  Bubstanoea :  these  latter  reactions  an 
mo  t  readily  produced  by  the  extreme  ultraviolet  rays 
Direct  raj  from  a  mercury  lamp,  without  any  interposed 
I  n  en,  photelyae  not  only  aeetaldehyde  hut  ethyl  alcohol 
.iid  a.  i  ti<  aoid,  Ethyl  alcohol  is  decomposed  primarily 
into  aeetaldehyde  and  hydrogen  (see  this  .1.,  1911,  1086). 
but  usually  some  oarbon  monoxide  and  ethane  an-  formed 
bf  the  further  decomposition  of  the  aldehyde.  By  US 
photolysis    of    acetic    acid,    the    authors    obtained    a    (!&* 
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containing  44  per  cent,  of  carbon  dioxide,  IT  of  carbon 
monoxide  and  39  per  cent,  of  combustible  gases  (see  this  J.. 
1910,  1081).  All  the  results  described  above  relate  to 
photolysis  iii  absence  of  air.  In  presence  of  water  the 
reactions  take  substantially  the  same  course,  but  there 
is  a  tendency  for  the  formation  of  acid  products. — J.  H.  L. 

Alcoliol  requirement  of  the  pure  food  and  drug  law  (U.S.A.) 
and  the  accuracy  of  alcohol  assays  of  pharmaceutical 
preparations.  C.  H.  Briggs.  J.  Ind.  Eng.  Chem.. 
1913.  5,  29—30. 

Under  the  pure  food  and  drug  law  (U.S.A.)  it  is  necessary 
to  state  on  the  label  the  percentage  of  alcohol  in  every 
pharmaceutical  preparation.  The  first  interpretation 
was  that  the  maximum  amount  coidd  be  stated  on  the  label, 
a  later  belief  is  that  the  actual  percentage  must  be  stated. 
To  meet  this  requirement  it  is  necessary  either  to  assay 
every  preparation  for  alcohol  or  to  adjust  each  individual 
lot  to  a  standard  alcohol  content.  Sources  of  error  in 
making  alcohol  assays  are  found  in  (1)  measuring  the 
sample,  (2)  loss  on  distillation,  (3)  error  in  taking  the 
specific  gravity,  (4)  temperature  of  the  solution,  (5)  the 
presence  of  essential  oils.  Long  experience  has  shown 
that  the  error  may  at  times  be  as  much  as  1  or  1-5  per  cent, 
of  alcohol.     The  error  allowed  under  the  Act  is  not  known. 

— E.  F.  A. 

Electrification,   of  liquid*    [benzene    and   ether]   on  flowing 
through  pipe*.  Dolezalek.     See  III. 

Patents. 

Amino-substituied  pyrazolones  ;    Manufacture  of  w-methyl- 

sulphites   of .     Farbwerkc    vorm.    Meister,    Lucius, 

und  Bruning.  Eng.  Pat.  15,759,  July  5,  1912.  Under 
Int.  Conv.,  Feb.  6,  1912.  Addition  to  Eng.  Pat.  15.658 
of  1912,  dated  July  20,  1911. 

The  amino-derivatives  of  l-phenyl-2.3-dimcthyl-5-pyrazo- 
lone  mentioned  in  the  principal  patent  (this  J.,  1912,  1147) 
may  be  replaced  by  other  amino-l-phenyl-2.3-dialkyl-5- 
pyrazolones  or  derivatives  thereof  substituted  in  the 
phenyl  nucleus,  such  as  l-p-tolyl-2-ethyl-3-mcthyl-4- 
amino-5-pyrazolonc,  or  l-;;-cthoxvphcnyl-2-ethyl-3-mcthyl- 
4-amino-5-pyrazolone. — T.  F.  B. 


I  >i\hydr]o.r.yphr.n  yl-a-jtropa  nola  m  i  n.c.  W.         Griitteticn. 

VbhwinkeL  Assignor  to  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Flberfeld.  Germain.  U.S.  Pat.  1.044,778, 
Nov.  19,  1912. 

1.2-DmynHOXYPHENYL-4-a-PROPANOLAMINE. 

(H())2.('6H3.r.H(OH).CH(CH3)NH2. 

<ari  In'  obtained  by  reducing  the  corresponding  a-amino- 
propionylcatechol  (rn.pt.  212°  C.)  by  means  of  hydrogen 
in  presence  <>f  metals  of  the  platinum  group.  The  racemio 
product  thus  obtained  may  be  resolved  into  the  two 
optically  active  bases  by  aid  of  d-  and  /-tartaric  acid. 
The  new  products  have  properties  of  raising  the  blood 
pressure  similarly  to  adrenaline.  The  rfear<ro-base  melts 
at  217°  C,  aD -=33-75°,  and  the  Zaew-base  melts  at  218°  ('. 
aD  =— 30-00°.  The  inactive  compound  melts  at  204°  C. 
and  its  hydrochloride  at  177°  C— T.  F.  B. 

Alkaloidal  substance.     J.  U.  Lloyd,  Cincinnati.     U.S.  Pat. 
1,048,711,    Dec.'  31,  1912. 

Mkiik  iNAi,  substances  for  internal  application  are  claimed, 

consisting  of  mixtures  of  alkaloidal  salts  with  aluminium 
■iHcates,  such  as  powdered  fuller's  earth. — T.  F.  B. 

Alkaloid*  inn!  alkaloidal  <.ili<  :  Process  of  extracting,  purify- 
ing, or  excluding .     J.  U.  Lloyd,  Cincinnati.     U.S. 

Pat.  1,048,712,  Dee.  31.  1912. 

Alkaloids  or  alkaloidal  salts  may  be  precipitated  from 
solutions  by  addition  of  aluminium  silicates.  They  may 
alxo  be  rendered  insoluble  by  mixing  them  with  hyd  rated 
aluminium  silicates. — T.  F.  B. 


Arseno-preparalion  ;    Manufacture  of  an .     Farbwerkc 

vorm.  Meister,  Lucius,  und  Bruning,  Hochsl  on  Maine 
Germany.  Eng.  Pat.  15.931.  July  8,  1912.  Under  Int 
Conv.,  Jan.  16.  1912. 

SEEFr.  Pat.  445.32.-)  of  1912:  this  J.,  1912,  1200.— T.  F.  B. 

Urea  ;  Process  of  manufacturing—.  H.  ImmendorrT 
and  H.  Happen,  Jena,  Germanv.  U.S.  Pat.  1,048  699 
Dec.  31,  1912. 

See  Fr.  Pat.  433.457  of  1911  ;  this  J..  1912,  257.     T.  F.  B. 

Ketone*;   Process  for  the  nut  nuj 'act ure  of .     J.  Effront 

Brussels.     U.S.  Pat.  1,048.814.  Dec.  31,  1912. 
See  Fr.  Pat.  439,683  of  1912  ;  this  J.,  1912.  711.— T.  F.  B. 

Diolejine  hydrocarbons   [jjy-dimethylm/thrcic] ;    Process   of 

producing .     F.    Hofmann.    K.    Delbruok,    and    K. 

Meisenburg,  Assignors  to  Farbenfabr.  vorm.   F.  Bayer 
und    Co.,    Elberfeld.    Germanv.     U.S.    Pat.     1.048.967 
Dec.  31,  1912. 

See  Addition  of  April  11,  1912.  to  Fr.  Pat.  425,582  of  1911  ; 
this  J..  1912.  1007.— T.  F.  B. 


Erythrenc ;     Process    of    producing- 


-.  F.  Hofmann, 
C.  Coutelle,  and  L.  Tank.  Assignors  to  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elberfeld.  Germanv.  U.S.  Pat. 
1,050,077,  Jan.  7,  1913. 

See  Eng.  Pat,  448  of  1912  ;    this  .)..  1912.  409.— T.  F.  B. 

Hydrocinclwna  alkaloids  ;  Manufacture  of  esters  of  the . 

H.  Thron.  Assignor  to  Verein.  Chininfahr.  Zimmer  und 
Co.,  Frankfort  on  Maine.  Germanv.  U.S.  Pat.  1.049  1  72 
Dec.  31.  1912. 

See  Eng.  Pat.  27.952  of  1911  ;  this  J..  1912.  84.!.— T.  F.  B. 


XXI.— PHOTOGRAPHIC       MATERIALS       AND 
PROCESSES. 

Patents. 

Dyestuffs  ;     Process  for   increasing   the   solubility  of   — - 

in  support^  soluble   in    water.     J.    H.   Smith.      Fr.    Fat. 
446.571.  Oct.  4.   1911. 

The  solub.ility  of  dyestuffs  in  support-  soluble   in  water 

can  he  materially  increased  by  mixing  with  the  substanoe 
of  the  support  concentrated  solutions  of  sugars  or  gums. 
In  preparing  colour  films  for  the  bleach-out  process  of 
colour  photography,  cane  sugar  or  gum  arabic  may  In- 
mixed  with  the  gelatin  emulsion  used  for  making  the 
supports,  <>r  the  solid  sheets  of  gelatin  may  1m-  immersed 
in  concentrated  solutions  of  -11111  or  sugar.      'I'.  F.  IS. 

Reproductions  or  images  in  colours;    Process  for  obtaining 

-by  the  bleach-out  process,  using  a  compensating  •■ 

.1.  If.  Smith.  Fr.  Pat.  146,672,  Oct.  1.  H'll. 
I  \  order  to  compensate  for  the  differenoM  of  sensitive!! 
of  the  dyestuffs  used  in  the  bleach-out  pro,-,—  of  ookrai 
photography,  it  is  customary  to  use  screens  of  tin-  colour 
complementary  to  thai  of  the  punt  required  Even  ttua 
method  does  not  give  good  result-,  owing  to  tlie  present 
of  ultra  -violet   and   Mue-violel    rays  in  the  sources  .4  h-lit 

used      It  i-  therefore  proposed  to  absorb  the  ultra  rioJet 
rays  and  to  soften  the  effect  "f  the  Mm-  \iol.t  raya      I 
eliminating    the    ndta  riolet     ''l>--    ,l,li,im''    '"    a*eiiliii 
sulphate  or  Xaphthol  Green  max  be  used,  whibri  «  yello« 
screen  serves  to  absorb  the  blue-violel  rays.      I    >    B 

Toning  of  photographic  images  on  pap 
sulphur  in  the  nascent  MaU  for  the  bn  won 

Photoeraphique  [ndustrielle  (EtabL  I. 

rvxnu').      Fr.   P»t.  446,692,  <>-'.  7,   1911. 

Photographic  print  ">""  bromide,  chloi 

chlorobromide   papers    arc   toned    brown  »l    the 

ordinary    temperature    bj    means    ol   ooDotdal    lulphur, 


iea 
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precipitated  from  sodium  bluoBulphate  m  presence  of  gum. 
dextrin,  or  other  colloid,  by  moans  of  a  mineral  or  organic 
acid,    or    In    ilium    or   a    bisulphite    or    other   Bait    having 

;m  acid  reaction  (see  this  J.,  1913,  110).— T.  V.  B. 

Process  for  itu-oifH>niti>uj  oils  insoluble  in  water  in  emulsions 
or  in   comjnmnds  soluble  in    water.     Ft.    Pat.    146,570. 

Ml. 


XXII.     EXPLOSIVES;  MATCHES. 


Fowdtrs  ;    Modern  military 


in  France.     D.  Florentin. 


Z.  ges.  Sehiess-  und  Sprengstoffw.,  1013.  8,  6—8,  30—32. 
The  French  service  powder  B  consists  essentially  of  a 
mixture  of  endecanitroc^llulose,  CP1?  and  enneanitro- 
nelhlloee,  CPj  (the  former  insoluble, and  the  latter  soluble 
in  ether  alcohol), gelatinised  with  a  mixture  of  alcohol  and 
ether  of  sp.  gr.  0-75S,  consisting  of  9  parts  of  ether  and 

5  parts  of  95  per  cent,  alcohol.  The  proportions  of  CPX 
and  CP.  vary  according  to  the  purposes  for  which  the 
powder  is  required.  After  drying,  the  powder  always 
contains  a  certain  amount  of  solvent,  varying  from  1  to 

6  per  cent,  according  to  the  thickness  of  the  sticks. 
Decomposition  of  the  powder  having  been  ascribed  to  the 
final  loss  of  solvent,  attempts  were  made  to  increase  the 
stability  by  adding  to  the  solvent  from  2  to  8  per  cent, 
of  the  higher  boiling  amyl  alcohol.  Much  better  results 
have  been  obtained  by  the  use  of  diphenylamine,  which, 
unlike  amyl  alcohol,  does  not  form  unstable  compounds 
with  the  oxides  of  nitrogen  produced  by  the  decompo- 
-iti on  of  the  guncotton.  Diphenylamine  has  the  further 
idvantage  that  with  its  use  the  progress  of  decomposition 

be  easdy  followed.  Mono-,  di-,  and  trinitro-dcrivatives 
are  successively  formed  and  the  trinitro-compound 
colours  an  alcoholic  solution  of  potassium  cyanide  red. 
When  the  powder  gives  a  positive  result  with  this  test, 
it   is  to  :.     The  materials  used  in  the  manu- 

facture of  the  guncotton  are  obliged  to  conform  to  the 
following  specified  tests  -.—Cotton.  Maximum  ash,  0-4  to 
0-6  per  cent.  ;  insoluble  in  dilute  sulphuric  acid  (350  c.c. 
of  pure  concentrated  acid  and  215  c.c.  of  distilled  water) 
not  more  than  1  per  cent.  ;  moisture  determined  at 
C.  not  more  than  10  per  cent.  Lately,  also,  a  limit 
for  the  chlorine  content  has  been  specified.  Sulphuric 
acid.  Must  contain  not  less  than  92-75  per  cent,  of 
B  804:    iron  must  be  below  00003  and  residue  below 

06  per  cent.  Nitric  acid.  The  sodium  nitrate  used 
in  its  manufacture  must  contain  not  less  than  94  per  cent, 
of  the  pure  salt,  and  not  more  than  4  per  cent,  of  water, 
1  per  cent,  of  insoluble,  or  1  per  cent  of  chlorides  reckoned 
as  sodium  chloride.  The  nitric  acid  mu9t  contain  not 
more  than  small  quantities  of  oxides  of  nitrogen,  no 
sulphuric  acid  end  only  traces  of  chlorine.  Alcohol  and 
ether.  The  alcohol  most  contain  at  least  94  per  cent, 
by  volume  of  ethyl  alcohol,  and  100  c.e.  must  not  give 
more  than  0-005  grin,  of  residue,  which  must  be  neutral  to 
litmus.  The  ether  must  be  chemically  neutral,  and  give 
BO  residue  on  evaporation.  Diphenylamine  must  be  free 
from  chlorine  and  mosl  not  contain  more  than  traces  of 
primary    amine-;.      ft-    melting    point    must     be    near    the 

theoretical  (68*  C).     T.  St. 

Statutory  roles  and  orders,  I '» 1 2. 
No.  1861.  Order  iii  Council  (No.  10b)  under  th< 
Kxplo  •    1875  (38  and  ■.';.<  Viet,  o,  17),  amending 

order  in  Council  of  October  88,  1886  (No.  16),  relating 
to  the  keeping  of  mixed  explosives  on  registered 
prcmi-' 

It  >  bed  that  the  maximnm  quantity  of  explc 

allowed  to  be  kept  on  premi  d  for  the  keeping 

of  mixed  explosive*  ihall  be  the  following: 

it  If  the  onlv  explosive  kepi  be  one  or  more  of  lli< 
following:  (a)  Gunpowder;  <\>)  small-arm  oitro.com 
pound;    (c)  ammunition  of  the    l-t    Division   of   (  Is 

maximum  shall  be:     In    Mod-    A      Gunpowder  and 

Harm     nitrocompound,     in     all.     200     lb.      And.     in 
addition,    of   exploaivi     contained    in    ammunition    of    the 

S00  lb.     In  Mode  I'..     Gunpowd*  i 


50  lb  ,  or  in  lieu  ol  each  pound  of  gunpowder  not  so  kept. 
2  lb.  of  small-arm  nitrocompound.  And,  in  addition,  of 
explosive  contained  in  ammunition  of  the  1st  Division  of 
Class  0,  500  lb. 

(2)  If  the  only  exploshe  kept  be  one  or  more  of  the 
following  :  —(a)  Fireworks  ;  (b)  ammunition  of  the  1st 
Division  of  Class  6.  The  maximum  shall  be  :  In  Mode  A. 
Fireworks,  200  lb.*  And,  in  addition,  of  explosive  con- 
tained in  ammunition  of  the  1st  Division  of  Class  6,  500  lb. 
In  Mode  B.  Fireworks,  50  lb.*  And,  in  addition,  of 
explosive  contained  in  ammunition  of  the  1st  Division  of 
Class  (i.  500  lb. 

(3)  In  any  other  case  the  maximum  shall  be : —In 
Mode  A.  Mixed  explosives  (including  gunpowder),  60  lb. 
And,  in  addition,  of  explosive  contained  in  ammunition 
of  the  1st  Division  of  Class  6,  5001b.  In  Mode  B.  Mixed 
explosives  (including  gunpowder),  15  lb.  And,  in  addition, 
of  explosive  contained  in  ammunition  of  the  1st  Division 
of  Class  6,  500  lb. 

(4)  Provided  that  in  each  of  the  three  cases  above 
mentioned  the  aggregate  amount  kept  on  the  premises 
in  Mode  A  and  Mode  B  together  may  not  in  any  case 
exceed  the  miximum  amount  which  may  be  kept  in 
Mode  A. 

Contribution  to  the  study  of  cellulose.     [Viscosity  of  nitro- 
cellulose solutions.]     Piest.     See  V. 

Patents. 

Blasting ;  Safely -powder  for .    G.  M.  Peters,  Cincinnati, 

Ohio.     U.S.  Pat.  1,048,578,  Dec.  31, 1912. 

A  safety  blasting-powder  contains  the  following  in- 
gredients incorporated  into  a  homogeneous  mass  :  ammo- 
nium nitrate,  75  per  cent.  ;  nitrated  potato  meal,  20 ;  anci 
a  solution  of  about  4  parts  of  mirbane  oil  and  1  part  of 
"  asphalt,"  5  per  cent. — 0.  R. 

Explosives  and  metliod  of  manufacturing  the  same.  F. 
Raschig,  Ludwigshafen  on  Rhine,  Germany.  Kng. 
Pat.  28,974,  Dec.  22,  1911. 

See  Fr.  Pat.  440,025  of  191 2  ;  this  J.,  1912,  845  — T.  F.  B. 


XXIII.- ANALYTICAL  PROCESSES. 

Micropyrometer.     G.   K.    Burgess.     J.   Wash.   Acad.  Sci., 
1913,  3,  7—10. 

An  apparatus  is  described  for  determining  through  a 
microscope  the  melting  points  of  minute  specimens  (0-001 
mgrm.  or  less).  This  is  constructed  by  mounting  in  the 
Huyghens  eyepiece  of  a  microscope  a  small  incandescent 
lamp  which  is  in  series  with  a  rheostat  and  ammeter. 
The  substance  is  placed  upon  a  strip  of  platinum  foil. 
electrically  heated,  and  the  tip  of  the  filament  of  the  lamp 
is  set  to  the  same  brightness  as  the  platinum  strip  viewed 
from  above  at  the  instant  of  melting  of  the  specimen  on 
which  the  microscope  is  focussed.  Thus  the  specimen, 
the  platinum  strip  and  the  lamp  filament  arc  seen  all  in 
focus  at  once,  and  the  current  passing  through  the  filament 
is  taken  as  a  measure  of  the  temperature  of  the  strip. 
In  practice,  the  observer  with  one  hand  raises  the  tem- 
perature of  tin  strip  by  increasing  the  current  through  i< 
by  means  of  a  fine-step  rheostat,  and  with  the  other  hand 
adjusts  the  current  through  the  lamp  by  means  of  the 
other  rheostat.  The  eyepiece  is  covered  with  a  slip  of 
monochromatic  glass.  For  temperatures  above  which  the 
lamp  should  not  be  heated  (about  1400°  C.)  an  absorption 
glass  is  placed  between  the  miorosoope  objective  and  the 

window  of  the  furnace.  In  the  instrument,  constructed 
■  it    t  lie    U.S.    Bureau    of   Standards,    the    microscope   hfl 

48  mm.  single  achromatic  objective  and  a  <i  I  x  oyepiect 
The  tubular  furnace  in  which  the  platinum  st  rip  is  sit  listed 

hi  a  circular  window  immediately  over  I  he  strip;  t  h' 
interior  iu  blackened  to  prevent  reflection  and  the  exterioi 
i   cooled  by  a  blast  of  air.     Of  the  methods  for  calibrating 

•  i:    Order  la  Council  of  tin;  nth  .May,  ii)0»  (No.  10a),  thene 
qaaatttiSi  are  doubled  if  the  only   fireworks  kept  an-  "  shop-goods  " 

m  therein  defined. 
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the  pyrometer,  the  more  convenient  and  accurate  consist.-- 
in  observing  the  melting  points  of  two  or  more  known 
pure  substances.  Certain  errors  arc  thus  eliminated 
although  it  is  not  permissible  to  deduce  results  for  un- 
known substances  of  one  kind  (metals  or  salts)  from 
calibrations  made  with  substances  of  a  different  kind. 
The  combination  of  microscope  and  pyrometer  enables 
changes  occurring  at  the  surface  of  refractory  substances 
to  be  observed  at  various  temperatures. — J.  F.  B. 


Ammonium  ci'rate  [for  analytical  purposes];    Methods  for 

the  preparation  of  neutral  solutions  of .     J.  M.  Bell 

and   C.    F.   Cowell.     J.    Amer.    Chem.    Soc,    1913,   35. 
49—54  (see  this  J.,  1911,  TOO). 

The  author  proposes  two  methods  for  finding  the  exact 
volume  of  a  strong  solution  of  ammonia  required  to 
neutralise  a  solution  of  citric  acid.  The  first  is  illustrated 
by  the  following  example  : — Several  quantities  of  100 CC  oi 
citric  acid  solution,  containing  370  grms.  per  litre,  were 
treated  with  different  measured  volumes  of  ammonia 
solution  so  that  in  all  case*  a  slight  excess  of  ammonia  was 
present.  This  excess  was  in  each  case  determined  by 
diluting  the  liquid  to  200  c.e.,  shaking  100  c.c.  with 
12.">  c.e.  of  chloroform,  titrating  50  c.e.  of  the  chloroform 
extract  with  A/10  hydrochloric  acid  after  addition  of 
50  c.e.  of  water  and  some  "'  methyl  red,"  and  finally 
multiplying  the  quantity  of  ammonia  corresponding  to 
the  volume  of  acid  required,  by  105  (the  ratio  of  distribu- 
tion of  ammonia  between  chloroform  and  water  being 
1  :  25  at  ordinary  temperatures).  By  plotting,  for  several 
such  tests,  the  volume  of  .V ,  10  acid  required  (or  the  exce.-; 
of  ammonia  calculated  therefrom),  against  the  volume 
of  ammonia  solution  employed,  the  volume  of  the  latter 
required  for  exact  neutralisation  of  100  c.c.  of  the  nitric 
acid  solution  can  be  readily  found  by  extrapolation.  The 
second  method  consists  in  adding  the  ammonia  solution 
to  100  c.c.  of  the  citric  aeid  solution  until  the  point  of 
neutralisation  is  approached,  then  transferring  the  liquid 
to  a  Dewar  flask  and  determining  the  rise  in  temperature 
(usually  about  0-4°  C.)  produced  by  successive  additions 
of  0-5  c.c.  of  the  ammonia  solution.  After  neutralisation 
has  been  attained,  further  addition  of  ammonia  produces 
practically  no  change  in  temperature,  and  by  plotting  the 
temperature  increments  against  the  volumes  of  ammonia 
solution  added,  the  point  of  neutralisation  can  be  exactly 
determined.  Both  these  methods  are  simpler  than  that 
formerly  proposed,  based  on  conductivity  measurements 
at  constant  temperature  {loc.  cit.). — J.  H.  L. 

Zinc;  Rapid  determination  of  • 


-.     K.  Voigt.     Z.  angeu  . 
Chem.,  1913,  26,  47—48. 

The  author's  method  (this  J.,  1911.  1390)  has  been  sub- 
jected to  criticism  bv  Hassreidter  (Z.  angew.  Chem.. 
1911.  2491  and  1912,  1005)  on  the  ground  that  the  silica 
which  is  separated  by  addition  of  ammonia  will  contain 
zinc,  so  that  the  method  will  yield  low  results.  In  order 
to  rebut  this  criticism,  the  author  has  applied  his  method 
to  monohydrated  zinc  silicate,  and  obtained  the  same 
results  as  by  the  ordinary  method  of  analysis.  Further 
investigation  shows  that  the  reason  why  no  zinc  silicate 
is  precipitated  is  that  this  substance  is  fully  hydrolysed  in 
the  presence  of  a  sufficient  quantity  of  ammonium  chloride. 
This  is  provided  by  the  neutralisation  of  the  very  large 
excess  of  acid  which  is  preserilx;d  by  the  author  for  the 
solution  of  the  original  ore  or  slag.  If  the  acid  should 
be  removed  by  long  boiling, it  i*  necessary  either  to  replace 
it  or  to  add  a  considerable  quantity  of  ammonium  chloi  idc. 

— W.  H.  P. 


Carbon  and  carbon  dioxid*  .     Determination  oj 


.     A. 
Gregoire,  J.   rlendrick,  E.  Carpiaux,  and   EL  Germain. 

Ann.  Chim.  analyt..   1913,  18.  1—8. 

I'm:  the  determination  of  carbon  in  organic  Bubstances. 
the  authors  recommend  that  the  substance  l><  oxidised  in 
a  current  of  oxygen  as  in  the  ordinary  nut  hod  of  com- 
bustion, and  that  the  n  suiting  carbon  dioxide  be  collected 
in  barium  hydroxide  solution  contained  in  a  Pettenkofer's 
tube.  The  barium  carbonate  formed  is  then  collected 
on  a  Biter  (care  being  taken  to  exclude  carbon  dioxide), 
and  is  mxt   transferred  to  a  Soheibler's  apparatus,  and 


decomposed  with  nitric  acid,  the  volume  of  the  liberated 
arbon  dioxide  being  measured.  Particular  attention  is 
.iven  to  the  correction  for  the  volume  of  the  gas  which 
dissolves  in  the  nitric  acid,  and  a  table  is  given  showing 
the  volumes  dissolved  at  different  temperatures.  For 
instance.  10  c.c.  of  nitric  acid  of  sp.  gr.  1-20  dissolved 
at  16c  C,  10-67  c.i  .  of  carbon  dioxide  (calculated  to  0°  C. 
and  760  mm.  pressure).  The  process  was  found  to  yield 
accurate  results  when  applied  to  oxalic  acid,  sucrose,'  and 
urea. — W.  P.  S. 

Stannous  chlorid*  :    Determination  of and  of  chlorates 

bij  'means  of  Methylene  Bliu .  F.  W.  Atack.  •!.  Soc. 
Dyers  and  CoL,  1913,  29.  H — 10. 

Solutions  of  stannous  chloride,  made  strongly  acid  with 
chlorine-free  hydrochloric  acid,  are  titrated  in  an  atmos- 
phere of  carbon  dioxide  with  standardised  A"/50  Methylene 
Blue  solution  {i.e.,  4  grms.  per  litre).  Below  a  certain 
concentration  of  acid  no  reduction  of  the  Methylene  Blue 
occurs,  and  a  suitable  concentration  is  obtained  by  adding 
an  equal  volume  of  concentrated  hydrochloric  acid  to 
the  portion  of  stannous  chloride  solution  to  be  titrated. 
When  checked  with  a  sample  of  pure  tin,  results  obtained 
were  identical  with  those  for  the  gravimetric  estimation. 
Antimony,  iron.  zinc,  manganese,  lead,  bismuth,  and 
aluminium  do  not  affect  the  process,  but  the  method 
cannot  be  used  in  the  pres<  nee  of  copper,  titanium,  tungsten, 
molybdenum,  or  vanadium.  The  Methylene  Blue  solution 
may  be  standardised  in  the  usual  way  with  titanoue 
chloride  (Knecht,  this  J..  1905,  1.34)  or  by  reducing  with 
tit  a  nous  chloride  solution,  adding  a  portion  of  a  solution 
of  known  strength  of  pure  potassium  chlorate  (about 
U-7  grm.  per  litre)  then  reducing  the  Methylene  Blue 
formed  with  titanous  chloride,  and  so  finding  the  value 
of  the  Methylene  Blue  solution  in  terms  of  oxygen  of  the 
pure  potassium  chlorate  solution.  Where  titanous  chloride 
is  not  available,  stannous  chloride  can  be  used,  and  these 
two  processes  ('.institute  rapid  methods  for  the  estimation 
of  chlorates.  When  Methylene  Blue  solution  is  slowly 
added  to  potassium  perchlorate  solution,  a  quantitative 
precipitation  of  the  perchlorate  takes  place,  and  this  i- 
filtered  off,  washed,  dried  and  weighed.  These  four 
methods  for  the  standardisation  of  Methylene  Blue 
solution  give  results  which  agree  very  well. — G.  EL  F. 

Analysis  of  mixtures  of  hydrogen  and  saturated  hydrocarlw- 
[methane,  ethane,  and  propane].     Lebeau  and   Damirn«. 
ILv. 

Valuation  of  indigo.     Barnes.     Set  IV. 

Comparison  oftht  method*  for  the  determination  of  dyestujf*. 
Salvaterra.     8a   IV. 

Determination    of   ammonia    by    means    of  formaldehyde. 
Gaiuot.     8«   VII. 

Analysis    of   cerium    compounds.     Strohbach.     .S<<     \ll 

Formation    oi    hypophosphoric    arid    in    Cone's    reaction. 
Tauchert.     8et   VII. 

Determ  I  nitric  oxide.     Koehler  and  Itarqueyrol. 

S      VII. 

Preparation   oi  ">d  and  sodium   stUmate  fm   •<••■ 

as  reagi  nts  in  tin  deb  rmination  of  bromtm  >>,  haloid  salts. 
Blumenthal.     Set    VII. 

n         ,  ,/  ,•„  ,i„  determination  ofbromim  associated 

with  chlorim  in  haloid  nits.  Gooch  and  Blumenthal. 
VII. 

Detection    and  deter uHon  of  -"   V «* 

/>,,    br m    by  5        '  "'""'•      |w" 

Se.    VII. 

Detect*  and  combined  I 

d  ' ■/'»■  "'     ssandCbeUe,     S-VI1 

Detern  ' "  *"   " 

,,  mofphosphoi  '' 
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Detection  of  adulteration  of  linseed  oil.     Elsdon  and  Hawlev. 

-       \11. 

precipitation  of  fatty  acid  mixture*.     [Detection 
of  tap,   oil  in   mixture*.]    Kreis  and  Roth.     See  XII. 

tlusis  of  mnnins.     II.     Levi  and  Orthmann.     See  XV. 

nalysis  of  vegetable  tannin  extracts  [mangrove 
and  quebracho].     Lauffmann.     S<      XV. 

Determination    of  alkali   sulphide*   [in    lime   liquor.*]. 
M  iCandlish  ami  Wilson.     Set    \  V. 

Jf  ineralogical  analysis  of  toils.     Fry.     Set   XVI. 

/'rr>;  diticativu    of  the   official   (I'.S.A.)    method   of 

■mining    humus    [in    soils].     Smith.     See     XVI. 

initiation  of  sugar  in  baga.*s>  and  cone.     Determination 
of  water  in  bagasse.     Pellet.     v      XVII. 

mi  nation   of  tin    polarisation   of  the  products  of  beet 
:ar    works   by   acid   double  polarisation.     Pellet.     See 
XV 11. 

-mination  nf  coppir  in  foods  by  the  spectrophotometer' 
Bsily.     See  XI  Xa. 

lion  and  colouri metric   determination  of  lead,  copper 
and  zinc  in  tap  water.     Winkler.     See  XIXb. 

•mination    of   iron    in    water.     Tassily.     See    XIX  b. 

m    palmitate    in    u-ater   analysis.     Blaclicr 
and  others.      See   XIX  B. 

turimetric    determination    of   epinephrine  [adrenaline]. 
Folin  and  others.     See  XX. 

•■mination   of  geraniol  and   citronellal   by   acetylation. 
Allan  and  Moore.     See  XX. 

Determination  of  citric  acid  in  presence  of  certain  other  acids. 
Gowing-Scopes.     See  XX. 

Determination   of  formaldehyde.     Gaillot.      See   XX. 
Patents. 
apparatus.      .).   \\   Simmancc  and  J.  Abadv. 
London,  and  P.  Wood,  East  sheen.  Surrey,     Eng.  Pat. 
ll.'i'.4.  May  lb,  1912. 

Thk  apparatus  consists  of  a  cistern,  1.  an  impregnating 

chamber.  2.  a  gas  extractor  chamber,  3.  a  siphon  tank.  4. 

an  absorbing  reagent   tank.  5.  a  measuring  bell,  6.  and 

mk,  7.     A  continuous   supply  of  fresh   water  enters 

mi.  1.  through  a  filter  pump  nozzle,  a,  wherein  gas 

rawn  from  the  same  source  as  the  sample  to  be  analysed, 

through  the  water  contained  in  the  impregnating  ohamber, 

I  i  n  t  < .  the  cistern,  1.     The  water  with  which  the  sample 

■  ■one  anted  it  thus  already  impregnated  with  the 

sec  from  the  cistern,  1,  by  way  of  a  fixed 

pi|H  to  the  bottom  of  the  tank.  7.  from  which  it  overflow! 

the  impregnating  chamber.     The  level  of  the  watei 

uik,  7.  tliM-  remain    constant.     Watei  also  passes 

from  the  cistern,  1,  directly  to  the  impregnating  chamber, 

-.  I.     The  water  in  the  impregnating 

mber,  2.  overflow*  into  the  siphon  tank.  4.  and.  rising 

chamber,  3.  foroec  thi    gas   by   way  of 

the  tube,  a,  through  the  absorbing  liquid  into  the  measuring 

bell,  6.   which   i  an   amount    proportional   to  the 

unabnorbed    ga*.     When   the   tank.   4.    be  mi    full. 

phoiu  off.  and  in  so  doing  both  draws  a  fresh 

tO     the     I  e),;,,,,!,,    |_     3_     an,|     allow  - 

■i  the  in-  bell,  6.  •  ■  The  operation 

Dtrolhng  the  inei  d  of  the  w. 
through  the  eoefc,  /.  th-      p  <  >\   of  the  anal 
d.     Owing  to  ihe  manner  in  which  the  w. 
■  uiks,  the  temperaturi 
•■*■  w  hen  .  , , |  after  jia".'  ing  through 

when  collected,     Th<  measuring  bell,  6, 
:    with  a   recording  apparata  of 

'it  hi  nf  absorbed  ded 

odi  pendenl  b  oonsii  ting 

ag  and   remeasuring  chambers,   the 


reel  of  the  apparatus  being  common  to  all,  the  same 
constituent  may  be  determined  simultaneously  in  samples 
of  gas  drawn  from  several  different  sources,  and  by 
suitably  arranging  the  several  recording  pens  the  results 


may  be  recorded  on  the  same  chart.  Similarly,  by  using 
suitable  solvents  in  conjunction  with  such  independent 
Bets,  different  constituents  of  the  same  gas  may  be  simul- 
taneously measured,  and  the  results  so  recorded  on  a  chart 
that  the  composition  of  the  gas  is  directly  indicated. — T.St. 

Albumin  ;     Reagent  for  precipitating 


-.     M.    Claudius. 
Ger.   Pat.   253,978,   Dee.   21,    1911. 

The  reagent  contains  a  dyestuff  which  is  not  affected 
chemically  or  physically  by  the  albumin-precipitant  and 
possesses  a  strong  affinity  for  the  precipitated  albumin. 
Special  claim  is  made  for  a  2  per  cent,  aqueous  solution 
of  trichloroacetic  acid  to  which  is  added  0*5  per  cent.  <>f 
tannic  acid  and  Ol  per  cent,  of  Acid  Magenta.  After  the 
albumin  is  precipitated  and  filtered  off.  the  colour  of  the 
filtrate  i<  compared  with  that  of  the  original  reagent; 
the  diminution  in  the  intensity  of  the  colour  is  a  measure 
of  the  quantity  of  albumin  precipitated.     A.  S. 

Calorimeter.     Btdzer  freres.     Pr.    Pat.   440,472,  July  21. 
1912.     Under   Int.   Conv.,   Sept.    IX  and    19,   1911. 

Si  i  Eng.  Pat  1 7.222 of  1912;  this.!.,  1912,  L096.     T.F.B. 


XXIV.     MISCELLANEOUS  ABSTRACTS. 

Adsorption  and  tatwated  surfaces.     R.  .Marc.     Z.  physik. 

(Stem,  1912,81,641—694. 
Thk  authoi  I  ried  out  a  large  number  of  quantitative 

adsoi  pi  ion  expt  i  imentt  with  substances  of  the  most  varied 
kinds.      From   1   to  2  grms.  of  the  adsorbent  were  mixed 
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with  10  c.c.  of  a  solution  of  the  substance  to  be  adsorbed, 
the  mixture  was  shaken  vigorously  for  1  minute  by  hand 
and  then  for  half  an  hour  in  a  shaking  machine  ;    after 
standing  for  24  hours,  the  clear  liquid  was  siphoned  off 
and  allowed  to  stand  for  a  further  period  of  24  hours 
before  examination.     The  quantity  of  substance  adsorbed 
was  ascertained  by  determining  the  concentration  of  the 
solution   before  and  after  adsorption   by  means   of   the 
interferometer  (this  J.,  1912,  559).     The  detailed  experi- 
mental results  are  given  in  tables  and  curves,  and  from 
them  the  author  draws  conclusions  which  may  be  sum- 
marised as   follows  : — In   general,   colloids   are  adsorbed 
readily  but  crystalloids  only  to  a  very  slight  extent  by 
crystalline  substances.     Crystalloids  are  adsorbed  if  they 
are  capable  of  forming  solid  solutions  with  the  adsorbent, 
he.,  if  they  are  isomorphous  or  homoomorphous  with  the 
latter.     For  example,  potassium  nitrate  is  adsorbed  by 
barium  carbonate,  whereas  sodium  nitrate  is  not  adsorbed 
to  any  appreciable  extent ;  on  the  other  hand,  sodium 
nitrate  is  adsorbed  to  a  considerable  extent  by  rhombo- 
hedral    calcium    carbonate,    whereas    potassium    nitrate 
is   not   appreciably   adsorbed.     The   curves    representing 
the  adsorption  of  numerous  colloidal  solutions  and  colourin  g 
matters  by  varied  crystalline  adsorbents  may  be  divided 
into  three  types  :    (I)  The  curve  has  a  more  pronounced 
curvature  than  corresponds  with   the   usual   exponential 
formula,  and  is  quite  smooth  up  to  the  saturation  point, 
i.e.,  the  value  of  the  fractional  exponent  (n)  of  the  formula 
decreases  continuously,  finally  to  0.     (2)  The  curve  can  be 
represented   satisfactorily   by   the   exponential   formula  : 
the  exponent  remains  constant  up  to  high  concentrations, 
and  then  quite  suddenly  its  value  falls  to  0.     (3)  The 
curve  rises  steeply,  but  the  saturation  point  is  attained 
at   very  low  concentrations  :    this    curve   is    probably    a 
modified  form  of  type  2.     The  type  of  adsorption  curve 
depends    essentially    upon    the    nature    of    the    adsorbed 
substance.     If  for  a  given  adsorbent,  the  saturation  values 
for   different   adsorbed   substances    are   as   a  :  b  :  c.  etc., 
then  the  same  relation  holds  for  these  substances  when  a 
different  adsorbent  is  used.     This  fact  is  of  importance, 
as  it  opens  the  way  for  the  quantitative  experimental 
study  of  such  questions  as  the  action  of  catalyst-poisons 
(a  surface  which  has  been  saturated  by  adsorption  will  no 
longer  be  capable  of  exerting  contact  action),  the  influence 
of  colloids  on  electro-deposited  metals,  etc. — A.  S. 

Patent. 
Liquid  films  ;    Examination,  treatment,  or  the  like  of 


C.  V.  Boys,  London.     U.S.  Pat.  1,048,801,  Dec.  31,  1912. 
See  Eng.  Pat.  16,732  of  1911  ;  this  J.,  1912,  260.— T.  F.  B. 
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Mines  and  Quarries  :  General  Report,  with  Statistics, 
for  1 9 1 1 ,  by  the  chief  inspector  of  mlnes.  part  i ii. , 
— Output.  [Cd.  6550.]  Wyman  and  Sons,  Fetter 
Lane,  E.C.     Price  Is.  5d. 

This  return  contains  statistics  of  the  quantity  and  value 
of  various  minerals  raised  in  the  United  Kingdom.  The 
value  of  the  mineral  output  of  the  United  Kingdom  in  1911 
was  £124,579,313,  an  increase  of  £2:473,731  as  compared 
with  1910  ;  the  increase  is  mainly  accounted  for  by  the 
increased  value  of  coal.     (See  p.  91.) 
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Handbuch  f.  die  internationale  Petroleum-Industrie 
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507  S.  m.  2  Fig.)  8°.  Berlin,  Finanzverlag  G.  m.  b.  H. 
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Siegfried,  Dr.  E.  :  Die  Naphtalagerstatten  der  Umge- 
bung  v.  Solotwina.  Ein  Beitrag  zur  Tektonik  des  Kar- 
pathenrandes  in  Ostgalizien.  Mit  42  Abbikkn..  1  (farb.) 
geol.  Karte  u.  1  Profiltaf.  (VIII.  72  S.)  Lex.  8°. 
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Haenig,  A.  :  Die  Steinkohle.  line  Gewinng.  u.  Verwertg. 
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XT      Korschilgen,  J.  P..  u.  E.  L.  Selleqe.r :  Papierfabrikation. 
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XJ1  Reiser,  N.  :  Die  Appretur  der  wohenen  u.  balb- 
wollenen  Warcn.  Zuin  Gebrauchc  an  Webschulen 
u.  f.  Praktiker.  2.,  verb.  Aufl.  (XVI.  695  S.  m.  W8 
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Rutherford,  E.  :  Radioactive  Substances  and  their 
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THE   SCIENTIFIC   ADVANCEMENT    OF   THE 
CANNING    INDUSTRY. 

BY    R.    T.    MOHAN,    M.SC. 

The  preserving  of  foods  has  its  basis  in  the  work  of 
Pasteur  (1822 — 1895),  but  even  70  years  before  his  re- 
searches we  have,  in  1795,  a  process  invented  by  a  French- 
man, Appert,  for  preserving  foods  in  hermetically  sealed 
receptacles,  and  this  process  was  awarded  a  prize  of  16,000 
francs  by  the  French  Government.  This  process  consisted 
in  placing  the  articles  to  be  preserved  in  corked  receptacles, 
and  then  subjecting  these  to  the  heat  of  boiling  water  for 
varying  lengths  of  time  dependent  on  the  nature  of  the 
foods.  Naturally  this  process  of  Appert  was  kept  as  secret 
as  possible,  but  the  information  gradually  leaked  out,  and 
in  1815  was  brought  from  England  to  America.  In  1819 
an  Englishman  named  Daggett  had  a  canning  factory  in 
New  York  City,  for  packing  lobster,  salmon,  and  oysters, 
and  in  1825  fruits  and  vegetables  were  canned. 

In  these  early  days  glass  jars  only  were  used,  but  their 
cost,  breakage,  etc.,  led  to  the  use  of  tin  cans,  the  first 
patent  for  which  was  secured  in  England  in  1823,  and  in 
America  in  1825.  The  cans  were  made  in  the  canning 
factory,  and  their  manufacture  was  slow  but  interesting. 
The  greatest  difficulty  was  experienced  in  making  the  tops 
and  bottoms,  A  weight  was  pulled  up  to  the  ceiling  and 
allowed  to  drop  on  a  sheet  of  tin  ;  a  die  was  cast  in  the 
under  side  of  the  weight,  and  the  opposite  die  was  cast  in 
a  piece  of  metal  below.  In  order  to  guide  the  weight  so 
that  the  dies  would  strike  in  the  proper  place,  two  upright 
grooved  guides  were  made,  similar  to  those  of  a  pile  driver. 
The  body  of  the  can  was  made  on  a  cylindrical  form,  the 
edges  were  butted  together  and  soldered,  and  then  the 
tops  and  bottoms  soldered  on. 

Gradually,  however,  machinery  was  developed  for  can- 
making,  and  to-day  the  process  of  production  of  finished 
cans  from  sheet  tin  plate  is  automatic  and  continuous, 
and  the  industry  is  entirely  separate  from  that  of  canning, 
although  many  canning  companies  work  their  own  can- 
making  plants. 

In  the  original  Appert  process  only  boiling  water  was 
used  for  sterilisation  of  the  foods.  This  was  found  in- 
sufficient for  many  products,  so,  later  on,  salt  was  added 
to  the  water  to  raise  the  boiling  point,  and  this  was  after- 
wards supplemented  by  the  addition  of  calcium  chloride, 
so  that  temperatures  up  to  240°  F.  could  be  produced. 
In  1874  a  Baltimore  man  invented  a  closed  retort  for 
cooking  with  superheated  steam.  This  led  to  our  modern 
retorts  or  autoclaves,  which  produce  various  temperatures 
from  212°  F.  up,  depending  on  the  steam  pressure  used. 

Although  the  industry  dates  back  to  1795,  it  was  con- 
ducted for  a  long  time  entirely  without  any  knowledge  of 
the  real  scientific  principles  underlying  the  methods  in 
use,  and  it  is  interesting  to  look  at  some  of  the  early 
theories  advanced.  The  first  theory  was  that  of  the  ex- 
clusion of  air.  This  was  recognised  by  Appert,  who  stated 
that  it  was  the  external  air  which  caused  spoilage  and  not 
the  air  in  the  jar.  Guy-I.ussac,  who  was  instructed  by  the 
French  Government  to  investigate  Appert's  process, 
reported  that  spoilage  of  food  was  caused  by  a  series  of 
oxidation  changes,  and  by  drawing  out  the  air  and  pre- 
vent ini:  its  getting  in  again  these  oxidations  were  pre- 
vented. This  theory  that  the  air  must  be  excluded  was 
followed  up  to  recent  times,  in  evidence  of  which  we  see, 
only  a  few  years  ago,  that  cans  were  sealed,  heated,  vented 


to  allow  the  air  to  escape,  resealed,  and  then  cooked. 
Sometimes  a  second  heating  and  venting  was  given  bef on- 
cooking. 

The  next  theory  was  the  vacuum  theorv,  closelv  related 
to  the  first  theory:  that  is,  it  was  believed  to'  be  only 
necessary  to  get  rid  of  the  air  by  vacuumising.  and  mechan- 
ical methods  were  developed  to  produce  a  vacuum.  Many 
losses  were  experienced  by  those  who  blindly  accepted  this 
theory,  for  the  vacuum  has  no  real  value  in  preserving 
foods,  except  in  special  instances  such  as  salt  meats, 
peanut  butter,  jams,  etc. 

Pasteur  was  the  first  to  associate  spoilage  with  organisms. 
Russell,  of  Wisconsin,  was  one  of  the  first  to  apply  the 
theories  and  methods  of  Pasteur  to  the  solution  of  spoilage 
problems  encountered  in  canning,  and  in  1895  he  showed 
that  spoilage  in  canned  peas  was  due  to  the  presence  of 
bacteria  which  had  survived  an  insufficient  sterilisation. 
Prescott  and  Underwood,  of  Boston,  made  studies  of  sour 
corn,  and  first  explained  to  the  Packers'  Association 
Convention  at  Buffalo,  in  1898,  some  of  the  causes  for 
spoilage  in  canned  foods,  and  they  showed  slides  of  bacteria 
they  had  isolated  from  sour  corn. 

Among  the  important  early  investigations  on  canned 
foods  was  the  work  of  the  Canadian  Government  in  1897 
on  the  spoilage  of  canned  lobster.  The  packers  were 
troubled  by  so-called  "  black  lobster,''  and  the  investi- 
gation showed  it  to  be  due  to  bacteria. 

With  the  introduction  of  science  into  the  industry  the 
first  step  was  to  put  the  processing  or  sterilisation  on  a 
sound  basis.  This  entailed  a  careful  study  of  the  organisms 
found  on  fruits  and  vegetables  and  in  the  air.  By  the 
introduction  of  these  organisms  into  good  cans  the  changes 
produced  were  noted.  The  temperatures  necessary  to 
kill  these  organisms  were  studied.  The  time  necessary  for 
heat  to  penetrate  to  the  centre  of  cans  of  food  of  different 
consistency  was  found  out.  By  adding  to  this  time  of  pene- 
tration the  time  necessary  to  kill  the  bacteria  the  basis 
of  a  process  was  established. 

One  of  the  instruments,  used  very  largely  nowadays  for 
determining  the  necessary  time  for  heat  penetration, 
consists  of  a  can,  procurable  in  any  desired  size,  fitted  with 
a  gasket  which  is  easily  screwed  to  the  can  by  means  of  t  h<- 
wrench.  A  self -registering  thermometer  is  attached  so  t  hat 
the  bulb  is  in  the  exact  centre  of  the  can,  for  this  is  the 
point  to  which  the  heat  must  penetrate  to  ensure  complete 
sterilisation.  The  mercury  in  the  thermometer  is  shaken 
down,  the  can  filled,  sealed,  and  put  through  the  process  wit  h 
the  other  cans.  It  is  afterwards  opened,  and  the  maximum 
temperature  reached  is  read  on  the  thermometer.  Another 
form  of  instrument  is  a  can  fitted  with  a  thermocouple. 
Wires  lead  to  a  recording  instrument  outside  the  can.  and 
the  progress  of  the  temperature  is  recorded  on  a  chart. 
By  experimenting  with  these  cans,  valuable  data  may  be 
obtained  for  different  temperatures,  times,  eto.  The 
processes  which  were  successfully  used  y.  ire  now 

unsafe,  because  as  time  goes  on  larger  numbers  and  more 
resistant  kinds  of  organisms  have  to  be  dealt  with. 

During  this  study  of  micro-organisms  it  was  discovered 
that  weather  conditions  affected  the  bacteria  on  the  cr..,>~. 
that  uncleanliness  and  delay  in  handling  raw  materials 
meant  the  multiplication  or  the  introduction  of  undesirable 
organisms  which  were  v.rv  hard  to  kill.  Hence  pi 
are  varied  slight  lv  with  weather  conditions,  and  OTery 
packer  guards  against  bacterial  multiplication  by  the  rapid 
and  careful  handling  of  all  his  products.  Otberwl 
cessive  temperatures  would  be  required,  and  of  course  the 
longer  and   more   intense   the   heat,   the  .'■!.■ 

is  the  finished  product.  ,.„„,„ 

Bv  this  careful  study  of  organisms  and  th. 
brought  about   bv  these  organisms  in  differ 
canned  foods,  two  distinct   divisions  hav,  >'. 

sterilisim'  It  was  found  that  th-  spores  n  »p 
SgaS are  very  difficult  to  kill;  in  boilma 
could  survive  fo,  hours,  but  that  I0tol5mui  W    I 

usually  killed  them:   it  we.  also  found  that  tl 
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would  not  develop  in  media  having  an  acidity  above 
0-:>  |vr  cent.  On  the  other  hand,  yeasts,  molds,  and  some 
non-spore  bacteria  were  able  to  grow  in  a  moderately 
acid  medium,  but  were  easily  killed  in  boiling  water.  Hence, 
when  any  foods  of  high  acidity,  such  as  fruits  (and  toma- 
toes), are  canned,  it  is  usually  in  boiling  water  for  varying 
lengths  of  time,  while  the  non-acid  products  (vegetables) 
tve  temperatures  above  212°  F.  in  order  to  kill  tin 
spores.  This  then  is  the  line  of  division  between  the  use 
of  the  open  bath  (or  boiling  water)  and  the  retort  (or 
temperatures  above  that  of  boiling  water). 

When  the  packer  became  aware  of  the  many  possibilities 
of  loss,  he  introduced  a  system  of  testing  his  products  now 
known  as  the  incubation  test.  A  room  is  maintained  at  a 
constant  temperature  of  98°  F..  and  from  each  cook  a  few 
Dans  are  taken,  carefully  marked  and  placed  in  this  room 
Cor  about  five  days,  when  any  unkillcd  organisms  will  have 
had  time  to  develop.  The  cans  are  then  examined 
physically  and  microscopically,  and  if  anything  abnormal 
i-  found,  the  corresponding  batch,  which  will  still  be  in 
good  condition,  is  located  in  the  warehouse  and  the  goods 
are  discarded  or  re-treated,  depending  on  their  condition 
and  the  cause  of  the  trouble.  Thus  the  packer  is  able  to 
put  his  products  on  the  market  with  a  reasonable  assurance 
that  they  will  keep,  but  of  course  occasional  cans  may  later 
develop  a  leak  and  the  contents  be  spoilt.  It  is  essential 
in  this  work  to  have  the  room  maintained  at  98°  F., 
because  most  organisms  with  which  we  are  concerned 
develop  best  at  this  temperature,  while  some  develop  only 
slowly  at  temperature3  above  or  below  this. 

By  testing  the  finished  products  in  this  way,  many 
irregularities  have  been  noticed,  and  arriving  at  the  cause 
of  all  cases  of  spoilage  has  led  to  many  improvements 
in  methods  of  sterilising.  Thus,  it  was  sometimes  found 
that  the  cans  had  been  put  in  ard  never  cooked,  or  elre 
the  time  had  been  forgotten  and  the  cook  cut  short.  To 
rcome  this,  different  forms  of  clocks  which  show  the 
time,  etc.,  on  each  cook  are  now  used.  Some  of  these 
are  automatic,  and  shut  off  the  steam  at  the  proper  time. 
In  other  cases  where  only  part  of  a  batch  was  spoiled,  it 
was  found  that  uneven  temperature  conditions  existed, 
and  hence  the  introduction  of  modern  steam  regulating 
and  circulating  devices. 

One  of  the  early  difficulties  encountered  by  the  bacterio- 
logist was  the  differentiation  between  a  leak  and  a  swell. 
To  the  layman  this  might  seem  simple,  and  of  course  in  the 
case  of  avisible  leak  it  is  easy,  but  most  of  the  leaks  are 
so  minute,  and  being  on  the  seams  or  in  the  solder,  they 
cannot  be  found.  Organisms  have  entered  these  small 
holes,  and  the  cans  swell.  The  hole  becomes  cemented 
up  with  the  contents  of  the  can,  and  the  foods  or  gases  do 
not  leak  out.  Sometimes  a  small  hole  will  leak  from 
the  outside  in,  but  not  from  the  in-idc  out;  sometimes 
these  bofes  are  closed  more  firmly  by  the  strain  on  the  can. 
It  became  neoeasary  then  to  make  a  bacteriological  study 
to  distinguish  the  cans  epoued  by  B  leak  and  those  spoiled 
by    Dnder-treatment,  and    we   now   have   a   very  reliable 

tinction  which  was  arrived  at  by  a  careful  study  of 
to  be  under-treated,  and  those  known  to  be 
leaking.  I  explained  that  in  non-acid  products  it  is  necessary 
to  not  only  kill  the  bacteria,  but  also  the  spores,  which 
require  a  great  beat  in  most  cases.  If  therefore  in  a 
«well'  d  can  of  food  of  low  acidity  we  find  only  living  spores 
pore-bearing  organisms,  i'  i-  safe  to  lay  that  the  can 
baa  not  been  lumciei  tly  sterilised  ;  on  the  o<  her  hand,  if  we 
find   lad  '    we   know  that    the  can 

leaks.    Thi-  oonclusioa  sound;    the  lactic  acid 

•  ri  i  at'-  very  prevalent  in  the  air.  they  BTC  very  minute 

through  a  very  small  hole,  and  they  are  the 
ize  on  any  matter  containing  sugar  ; 
hence  if  anj  iwn  into  the  ran  through  a  small  I 

...  id  orga  dl  be  present.    Tie  re  may  be 

others  too,  but  the  i'  f  living  laotio  acid  bacti  ris  is 

I  of  a  leaky  can. 

[,,  Id  product*,  the  differentiation  in  not 

and  requh         i    IderabJe experience  and  judgment. 

\.  i  iaid,  tl  do  not  develop  in  this  class  of  fa 

mould-,   and    -one-   nori 

in  an  nnder-tn  wt  find  wmi    one  of  thi  i 

in    pure   culture,  while   in   a   leaky  can   there   an 
several  varieties  of  each  or  d11. 


These  conclusions  are  drawn  of  course  only  when  the 
cans  have  been  subjected  to  a  fair  degree  of  heat,  which 
is  ascertained  by  a  physical  examination  of  the  contents 
and  the  can.  For  instance,  in  tomatoes,  when  a  fair 
amount  of  heat  has  been  applied,  the  gelatinous  envelope 
surrounding  the  seeds  will  be  removed  ;  in  the  case  of 
fruits,  the  colour,  softness,  etc.,  is  an  indication  of  the 
degree  of  cooking.  In  the  ease  of  foods  given  a  heavy 
treatment,  as  is  necessary  for  vegetables,  the  inside  of  the 
can  will  have  a  bluish  cast  and  galvanised  appearance. 

Besides  the  bacterial  examination  of  swelled  cans,  it  is 
customary  to  empty  the  can,  clean  in  hot  lye,  reseal,  and 
subject  it  to  a  pressure  test  under  hot  water.  Very 
frequently  minute  holes  are  found  in  this  way,  but  the 
method  is  not  so  reliable  as  the  bacterial  examination, 
for  some  leaks  become  cemented  so  firmly  that  they  can 
withstand  high  pressure. 

An  examination  of  the  gases  present  also  aids  in  this 
work.  In  all  cans  there  is  a  certain  amount  of  head  space, 
and  the  gas  in  this  head  space  would  be  expected  to 
consist  of  the  constituents  of  the  air,  plus  any  other  gases 
formed  in  the  sterilising,  but  it  has  lately  been  shown  that 
changes  take  place  whereby  practically  all  the  oxygen  in 
cans  oi  fruit  disappears,  and  only  nitrogen,  hydrogen,  and 
carbon  dioxide  remain.  This  disappearance  of  oxygen  is 
accounted  for  by  the  formation  of  oxides  with  the  tin 
and  iron  ;  by  the  oxidation  of  iron  and  tin  compounds  ; 
or  by  combination  with  hydrogen  which  is  formed  by  the 
action  of  the  acid  on  the  tin  plate.  The  hydrogen  does  not 
appear  in  this  head  space  until  all  the  oxygen  is  consumed. 
In  the  case  of  vegetables  we  may  have  sulphuretted 
hydrogen  and  phosphoretted  hydrogen  formed  by  the 
breaking  up  of  the  protein  matter  under  the  high  heat,  along 
with  nitrogen  and  possibly  some  carbon  dioxide  and 
oxygen. 

Now  let  us  look  at  spoiled  cans.  In  the  case  of  a  leak 
a  large  proportion  of  free  oxygen  would  be  found  ;  in  the 
case  of  a  swell  in  fruits  we  would  find  the  regular  gases 
of  alcoholic  fermentation  (carbon  dioxide  and  hydrogen), - 
in  the  case  of  swells  in  vegetables  due  to  under-treatment 
we  find  large  amounts  of  foul  gases  such  as  sulphuretted 
hydrogen,  phosphoretted  hydrogen,  etc.  You  can  see 
therefore  that  the  examination  of  the  gases  in  conjunction 
with  the  bacteriological  examination  is  a  valuable  aid 
in  determining  the  cause  of  spoilage. 

An  instrument  for  drawing  off  the  gases  from  a  swelled 
can  consists  of  a  hollow  needle  for  puncturing  the  can.  A 
rubber  stopper  makes  a  tight  joint  to  prevent  gases 
escaping  at  the  hole.  A  screw  presses  the  plate  up  and 
forces  the  needle  through  the  can,  the  gas  being  led  off 
through  the  needle  to  a  collecting  apparatus.  A  later 
type  of  instrument  has  an  auxiliary  tube  to  force  water 
into  the  can,  and  thus  drive  all  the  gases  out  for  quan- 
titative work. 

In  the  canning  industry  we  use  certain  terms  in 
describing  spoiled  cans,  namely,  leaks,  hard  swells,  flat 
sours,  and  springers.  A  leak  is  one  where  the  food  is 
spoiled  by  the  entrance  of  organisms  through  a  small  hole. 
Sometimes  these  holes  are  visible,  especially  if  due  to  the 
faulty  capping  of  the  can,  but  more  often  the  leak  is 
invisible.  By  a  hard  swell  is  meant  a  can  which  is  swelled 
out  perfectly  tight  by  the  gases  evolved  in  the  spoil.i 
and  no  amount  of  pressure  will  force  the  can  back  to 
normal  size  and  shape.  This  class  represents  an  advanced 
stage  of  spoilage,  and  when  the  pressure  generated  insido 
becomes  sufficient,  the  can  bursts  at  the  weakest  part, 
a  Daily  on  the  seam.  A  hard  swell  in  vegetables  is  usually 
foid  smelling,  due  to  the  malodorous  gases  formed  in  the 
breaking  down  of  the  vegetable  matter  by  the  spoie- 
bearing  organisms;  a  hard  swell  in  fruits  does  not  rive 
foul  "  '  ■  .  but  only  the  ordinarv  gases  of  alcoholic  fer- 
ment al  ion.  Generally  speaking,  hard  swells  are  the  direol 
t"  nit   of  nnd'-r  I  real  merit. 

My  pit  Hours  are  meant  oans  which,  to  outward 
appearand   .    an-    perfectly    normal,    but   when    opened 

contain     foods     which    an-     very    sour    or     bitter.      Tbil 
iis    in    coin,     peas,     beans,     pumpkin,    tomatoes,    etc. 

They  may  have  gone  sour  previous  to  being  packed,  bul  tins 
condition  is  rare.     The  principal  cause  is  under -treal  rnent  : 
i  he  bacteria  bringing  about  this  result  are  spore  bearis 
t  hey  generate  pract  ically  no  gas  ;  are  anaerobic,  and  henco 
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live  on  the  carbohydrates,  producing  lactic  acid.  They 
are  rather  slow  to  develop,  and  therefore  spoilage  may 
not  show  for  months,  but  if  the  incubator  test  is  used, 
the  spoilage  will  develop  in  about  10  days  at  98°  F.  From 
the  fact  that  the  cans  are  outwardly  of  good  appearance, 
this  class  of  spoilage  presents  great  difficulties  to  the 
packer.  When  parts  of  a  pack  get  into  this  condition, 
it  is  a  matter  of  careful  and  painstaking  work  to  separate 
the  good  from  the  bad,  and  even  when  all  care  is  exercised, 
the  methods  used  are  not  entirely  satisfactory.  One 
method  is  to  put  the  cans  into  boiling  water,  bottoms  up. 
The  expansion  of  the  contents  of  the  cans  causes  the  ends 
to  snap  out,  and  of  course  the  sour  cans  snap  out  first. 
By  frequent  cutting  of  the  cans  during  the  heating,  a  time 
is  arrived  at  between  the  snapping  out  of  the  sour  cans 
and  of  the  good  ones.  Another  method  is  to  heat  the  cans 
until  they  all  snap  out,  then  cool  them,  and  separate  the 
good  cans  which  snap  back  first.  The  success  of  either 
method  depends  largely  on  the  operator,  and  is  only 
approximately  correct,  because  other  factors,  such  as 
variations  in  filling,  exhausting,  etc.,  of  the  cans  affect,  the 
separation. 

Springers  are  those  cans  where  the  vacuum  is  broken, 
the  ends  have  sprung  out,  but  may  easily  be  pushed 
back  again.  This  vendition  sometimes  exists  in  vege- 
tables, but  in  this  class  of  foods  a  spring!  r  will  likely 
develop  into  a  hard  swell.  The  most  frequent  trouble 
with  springers  is  in  fruits  and  tomatoes,  so  the  term 
applies  particularly  to  these.  There  are  two  subdivisions 
in  springers  :  those  in  which  are  living  organisms,  and 
those  in  which  no  living  organisms  are  found.  If  living 
organisms  are  found,  the  trouble  may  be  due  to  a  leak 
or  under -treatment,  and  it  the  latter,  a  hard  swell  would 
probably  develop  later  on.  Some  springers,  however,  have 
no  living  organisms.  The  action  ol  the  acids  on  the  tin 
plate  evolves  hydrogen,  and  if  there  is  very  little  space 
in  the  can,  the  gas  when  expanded  by  heat  causes  the  ends 
to  flip  out,  hence  cans  should  not  be  filled  too  full :  suffi- 
cient  bead  space  must  be  left  to  allow  for  the  expansion  of 
the  gases  present.  Another  cause  may  be  insufficient 
exhaust,  i.e.,  the  heating  of  the  foods  before  or  after  they 
are  in  tae  can,  and  previous  to  capping.  This  is  done  to 
expand  the  contents  and  drive  out  the  excess  air.  The 
cans  are  then  sealed  at  once,  heated,  and  after  cooling  there 
is  a  contraction,  and  the  ends  of  the  can  are  drawn  back 
into  place.  If  the  exhaust  is  insufficient,  the  ends  will 
not  draw  back  properly.  Another  cause  of  springers  is 
when  fruit  seeds  or  stones  are  present,  and  their  seed 
life  has  not  been  killed,  a  development  of  the  embryo 
will  have  taken  place,  with  production  of  carbon  dioxide 
in  sufficient  amount  to  cause  the  ends  to  flip  out. 

Discolour isation  in  canned  foods. — Much  trouble  is  en- 
countered due  to  loss  of  co'our  or  development  of  undesir 
able  colours  in  fruits  and  vegetables,  and  many  of  these 
troubles  have  been  accounted  for.  The  colour  of  such 
fruits  as  strawberries,  raspberries,  and  cherries  is  very 
delicate  and  easily  destroyed.  It  was  found  that  some 
of  this  was  due  to  the  action  of  the  acid  on  the  tin  plate, 
iron  compounds,  which  darkens  the  fruits,  being  formed. 
In  other  cases  the  fruits  lose  their  colour  altogether,  and 
as  far  as  I  know,  there  is  no  explanation  of  this,  except  that 
the  chemical  compound  constituting  the  colour  is  des- 
troyed by  the  heat.  Light  coloured  fruits,  such  as 
peaches,  pears,  and  apples,  sometimes  turn  pinkish  or 
brownish.  As  this  may  develop  in  enamel  cans,  plain  cans, 
or  glass  jars,  the  cause  must  be  chemical:  the  brown 
colour  is  due  to  caramelisation  of  the  sugar  by  over- 
cooking, but  what  the  pink  colour  is  due  to  is  unknown  : 
it  is  probably  an  early  stage  of  this  caramelisation. 

Another  frequent  cause  of  trouble  in  white  fruits  is  the 
presence  of  black  spots.  In  preparing  fruits  i*  is  necessary 
to  immerse  them  immediately  in  water  or  dilute  salt 
solutions  to  prevent  them  from  turning  dark  by  exposure 
to  the  air.  Sometimes  a  very  dilute  sulphite  solution  is 
"-■tl  to  retain  the  colour,  this  afterwards  being  washed 
off.  However,  sometimi  -  a  little  sulphite  remains  on  the 
fruit  :  then  if  there  should  be  any  appreciable  amount  of 
iron  in  solution,  either  from  the  tin  plate,  the  knivi ■<  used 
in  peeling,  or  from  the  water,  black  iron  sulphide  is  formed 
under  the  effect  of  heat,  and  hence  the  black  specks. 


In  the  case  of  vegetables  the  greatest  difficulty  in- 
experienced with  dark  corn,  and  there  are  several  reasons 
for  this.  This  article  is  subjected  to  very  high  tempera- 
tures, as  much  as  250°  F.  for  60  minutes.  If  the  corn  is 
not  cooled  rapidly  there  will  be  a  marked  discolouration  due 
to  caramelisation  of  the  sugar.  The  most  frequent  trouble, 
however,  is  from  black  iron  sulphide  formed  by  the  com- 
bination of  iron  and  sulphur.  Discolouration  of  this  kind 
is  most  frequent  on  the  cap  end  or  along  the  seams  ;  the 
iron  is  usually  derived  from  the  tin  plate  by  the  action  of 
the  acids  liberated  from  the  flux  by  heat.  The  iron  might 
also  originally  be  present  in  the  flux,  or  in  the  water.  The 
sulphur  is  present  as  sulphuretted  hydrogen,  formed  by 
the  breaking  up  of  proteid  substances. 

In  the  green  vegetables  such  as  peas,  beans,  etc..  we 
have  loss  of  colour  due  to  the  destruction  of  chlorophyll 
by  the  heat.  To  overcome  this,  the  French  usually  treat 
the  peas  with  copper  sulphate,  but  this  method  is  not  used 
extensively  in  Canada  or  the  United  States.  Other  methods 
have  been  proposed  for  preserving  the  colour,  and  these 
aim  to  fix  the  chlorophyll  as  an  insoluble  compound  on  the 
vegetables.  Such  methods  employ  solutions  of  salts 
of  calcium,  barium,  or  strontium,  but  their  value  has  not  yet 
been  proven. 

The  question  of  how  to  retain  the  natural  colour  of  fruits 
and  vegetables  presents  a  good  field  for  research,  especially 
in  the  case  of  vegetables. 

Canning  of  peas. — Last  year's  pack  of  peas  ranked  third 
in  importance  in  the  United  States  ;   the  quantity  packed 
amounted  to  a  little  over  7  million  cases,  or  168  million 
cans  (the  largest  pack  was  tomatoes,  14  million  oases  ;  thon 
corn,    13    million    cases).     Modern    harvesting    is    done 
entirely  by  machinery,  the  vines  being  cut  ab^ut  the  same 
way  as  hay.     Special  machines,  called  viners,  handle  the 
cut  vines,  removing  the  peas  from  the  pods  by  beaters.     The 
peas  fall  through  perforations  in  a  cylinder,  large  enough 
to  allow  the  peas  to  pass  through,  but  which  retain  the 
vines,  pods,  etc.     Sometimes  these  viners  are  placed  in  the 
fields,  but  more  often  the  farmer  hauLs  the  vines    to  the 
viners  at  the  factory.     The  peas  from  the  viners  arc  next 
washed  in  cold  water,  in  a  revolving  squirrel  cage,  to 
remove  all  the  dirt  and  some  of    the  mucous  substance 
which  adheres  to  the  peas.     The  next  step  is  the  grading, 
which  is  also  done  in  an  inclined,  revolving  squirrel  cage 
These   cages   are   perforated   in   sections,  with   different- 
sized  holes,  the  first  9/32  in.  diameter,  through  which  pass 
the  "  petit  pois  "  ;    the  second  size,  10/32  in.,  giving  the 
extra  sifted  peas;    the  third  size,   11/32  in.,  the  No.  3 
or  silted  pea  ;    the  fourth  size,  12/32  in.,  the  early  June 
peas  ;    those  that  pass  out  at  the  end  are  marrowfats  or 
standards.     Some  packers,  however,  only  produce  three 
grades,  and  arrange  the  sections  of  the  grader  accordingly. 
There  is  also  a  method    of    grading    pens    for    quality 
according  to  their  density  bj  using  dif&renl  strengths  of 
salt   solutions.      The    first    grade  floats  in  a  solution    of 
sp   or    1-040,  the  second  grade  sinks  in  this  solution,  bul 
floats  in  a  solution  of  sp.  gr.  1-070.  while  the  third  gi 
sinks  in  the  latter.     This  grading  for  qnahtj    coincides 
very  well  with  the  grading  for  sue.     After  the  peas  aw 
sorted  or  graded,  they  pass  over  a  wide  belt,  on  each  tide 
of  which  arc  seated   women,   who   pick  oul    the   fon 
material  and  the  broken  and  defective  pea*.       [he  1 
operation  is  the   blanohing,   the  object   of   which   »  to 
remove  the  mucous  substance  from  the  ,,ens  and  to  drive 
water  into  the  peas  so  thai  they  will  be  soft  •>"<!  ten ■'• 
This  is  done  in  boiling  water  for  from  1  t..  1-  minn 
depending  on  the  peas.     I'  h  °n<   of  the  most  im 
steps  i„   the  handling  of  peas,  and  require,  ex p 
and  good  judgment    The  ,„ 


fchej   receive  clean  water.    T  |Jter 

washed  v.  th  cold  water,  and  then  go  to  the  I 


Xv       ■         '    uomai.ca.lv.illed  in...-  the  bnn, 

of  salt  aid  sugar  being  added  al  the 

•  ns   arc     licu'capped    by   machi. 

,  Vt^-Mo    P.  f^25  to  40  inmutos,  depending  on  the 

Juamy  oirte  peas,  then  tl 
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awa  moan    production    of    sour   peas,    or 

n.nltipl:  ..a.  which  wouki  not   be  killed  in 

the  process,  and  wouki  produce  swells 

A  -.rable  quality  in  canned  pans  is  to  hare  them 

ope:  '  :i  a  clear  liquor.     Very  frequently  the  liquor  is 

milk  :dv. 

Examination  of  th  .    liquor  shows  it  to  ha\ 

.tent  of  starchy  material :  that  is.  the  starch 
has  passed  from  the  peas  to  the  brine.  Thi*  may  come 
about  by  over-c  e    which  would  break  the  peas  :    by 

not  properly  cooking  the  peas  after  heating,  which  wouki 
aUow  a  -      ■  (  to  po  on ;    by  improper  grading,  whey 

-mailer  peas  would  be  overcooked  :   by  mashing  at  the 
•..-..  :-.■!    s.  or  overfilling  the  can.  when  the expansi  n 

wouki    mash    the    peas.     If    the    peas    are    not    properly 
blanched   to   remove   the  mucilaginous   matter,   this  will 
cloud  the  liqu  nv   If  there  ha*  been  any  h 
of  the  peas  prev  he  liquor  may  be  cloudy. 

bee..  -'.ime  produced  by  the  bacteria,  and  this 

afae  is  very  difficult  to  remove  by  washing  or  blanching. 
A  most  frequent  cause  is  the  canning  of  over-mature  pans, 
when  the  starch-content  is  higher  than  in  young  peas. 
All  of  these  point*,  however,  are  dependent  more  or  less 
on  the  skill  and  care  of  the  processor. 

Even  with  careful  watering  of  all  these  points  we  may 
have  cloudy  liquor,  but  the  cause*  are  more  of  a  chemical 
nature.  water  that  is  used  is  very 

hard.  the  lime  and  magnesia  combine  with  the  albumins. 
forming  insoluble  albuminates,  which  give  the  peas  a  thin 
hard  shell  which  will  not  expand  in  the  heating,  but 
cracks  and  allows  the  starch  to  pa—  tothefiqv 

the  water  itself  might  also  become  cloudy  due  to  preci; 
tion  of  the  temporary  hardness.     It   becomes  r. 
thcitfon  to  have  a  good  supply  of  soft  water,  and  in  many 
places  the  water  is  purified  to  overcome  these  possibil  ' 

8  me  seasons,  and  in  some  districts,  the  peas  are  high 
in  starch,  and  it  is  almost  imp  -  tain  clear  liquor. 

A  means  for  con  ha  starch  into  a  soluble  compound 

means  of  an  alkali  such  as  sodium  carbonate  - 
itself.     There   is  also   the   question   of   the  solubility 
protein  matter  in  water,  salt,  and  sugar  solutions  :    the 
protein  of  the  pea  is  more  soluble  in  salt  solution  than  in 
water.     Experiments  in  Germany  indie-.-  the  use 

■  cess  of  nitrate*  as  fertilisers  produces  peas  which  tend 
give  cloudy  liquor. 
■  fiaU.     The  canning  industry  calk  for  of 

large  quantities  of  tin  plate  for  can  making.  This  plate 
most  be  of  good  quality,  free  from  pin  holes.  The  estima- 
of  tin  in  tin  plate  presented  many  difficulties,  but 
have  reliable  method*.  A  neat  method  for  the 
of  pin  boles  and  imperfections  in  plate  cor 
the  plate  with  a  solution  of  gelatin,  potassium 
and  sulphuric  acid.     At    the  a  irty 

the  pin  holes  or  scratches  are  located  by  the  blue 
the  interaction  of  the  iron  and  potassium 
fert-Rvanide. 

pec  if  y  the  amount  of  tin  on 

the  amount  of  tin 

the  foods.     This,  of  course. 

for  tin.  which  in  the  presence 

difficult.     This  question 

_  of  tin  by  the  contents  of  the  ca-  impor- 

Many  people   believe   that   old  canned  foods  are 

they  contain   too   much   tin:       but 

■mow  that  such  a  procedure  is  un- 

and  of  no  value ;    if  the  contents  remain  in  an 

large  amounts  <  nto  solution.  »n  ; 

sson  cans  should  be  emptied  immediately  after 

The  caose  of  this  excessive  solution  of  tin  is 

jeaj  of  the  air.     As  already  *hown.  in  sealed  cans 

short  while,  and  along  with 

.  cen  the  solution  of  tin  practically 

I  tin  goes  into  soluti 

tare*  months,  and  after  that   there  . 

Department  of  Agriculture  is  investi- 

i  if  is  ins  the  question  of  effect  of  age  on  canned 

and  their  results  snow  that  canned  foods  which  h  i 

packed  for  some  time  are  actually  better  than  those 

^M  a  short  while,  and  therefore  the  dating  of 

would  not  be  of  anj  great  benefit. 


Hftl 


-  Her,  The  solder  must  be  clean  and  free  from  dross, 
for  the  presence  of  the  latter  means  pin  hole  leaks.  It 
must  also  be  free  from  excessive  arsenic  and  antimony, 
which  would  affect  the  flow,  and  if  introduced  into  the 
I  would  be  harmful.  At  present  there  are  two  principal 
s  si  solder  used  :  40  parts  tin.  60  parts  lead  j  and 
Ifi  pacta  tin.  oo  parts  lead.  Until  recently  solde: 
supplied  in  the  form  of  wire  or  cable,  which  was  fed  to  the 
irons  automatically.  In  the  recently  introduced  solder- 
hemmed  caps,  the  solder  is  in  the  form  of  a  ribbon  on  the 

se  of  the  caps.  This  presents  a  great  saving  in  solder 
and  labour. 

FIsx.  The  requirements  of  a  flux  are  that  it  must  be 
free  from  iron,  and  it  must  not  be  acid  ;  also  sal-ammoniac 
in  any  quantity  is  not  desirable.  At  present  a  neutral 
rinc  chloride  solution  free  from  iron  is  found  bast :  resin, 
dextrin,  oils,  and  other  organic  substances  are  also  used, 
but  they  are  not  very  good  as  they  gum  up  the  can*. 

IF<7/er.  A  very  important  item  in  the  canning  factory 
is  the  water.  Nearly  all  the  factories  are  in  small  t 
or  villages  where  the  only  supply  is  from  wells.  The 
water  should  be  free  from  pathogenic  organisms,  because 
although  any  pathogenic  organisms  are  killed  in  the 
sterilisation,  still  some  non-pathogenic  organisms  which 
would  be  hard  to  kill  might  bo  introduced.  The  water 
ah  i!d  be  free  from  iron ;  aeration  of  the  water,  with 
filtering  or  settling,  is  usually  sufficient  to  eliminate  it. 
Water  high  in  lime  and  magnesia  forms  insoluble  com- 
pounds with  albumins,  thus  tending  to  harden  vegetables, 
and  where  these  waters  are  encountered  a  purifying 
-    stem  should  be  installed. 

As  regards  the  question  of  scale  in  the  boilers,  lal 
figures  show  that  a  one-sixteenth  scale  increases  the  coal 
consumption  by  12  per  cent. :  so  in  the  case  of  bum  - 
scale-forming  waters,  boiler  compounds  are  used.  How- 
ever, as  so  much  live  steam  is  used,  coming  in  direct 
•  .vith  the  food,  most  boiler  compounds  are  objection- 
able, and  hence  purification  outside  the  boiler  is  resorted  to. 

s    "'.     Large  quantities  of  salt   are  used  for  brines  in 
:abies.  etc..  and  this  salt  must  also  be  free  from  iron 
and  much  calcium  and  magnesium  salts.     Magnesia  may 
also  cause  undesirable  bitterness  of  the  biine. 

Paste.     In    the    past,    considerable    trouble    has    been 
encountered  with  rusty  cans,   due  to  the  paste  used  in 
hing  the  labels.     There  are  now  good  pastes  which 
do  not  rust  the  can*  nor  soil  the  labels. 

Sugars.  Only  pure  granulated  sugar  is  used  in  canning, 
and  fortunately  this  is  always  offered  in  high  grade. 
For  syrups  I  do  not  think  there  is  any  appreciable  difference 
between  cane  and  beet  sugar.  If  beet  suga  -  properly 
refined  (freed  from  raffinose>  there  is  no  chemical  difference 
between  it  and  cane  sugar.  The  only  difference  is  in  the 
grain  and  colour,  but  these  are  hardly  sufficient  to  cause 
any  trouble.  Beet  sugar  usually  forms  more  foam  than 
cane,  but  this.  I  think,  is  due  to  the  fineness  of  the  grain 
rather  than  to  anything  else. 

•ctBaneo**.  There  are  numerous  miscellaneous 
products  used  such  as  coal,  vinegar,  spices,  disinfectants, 
washing  powders,  etc.,  all  of  which  are  tested  in  the 
laborat-  - 

Gamgts  and  thermometer*  must  be  regularly  tested. 
The  steam  gauges  must  be  correct  to  avoid  explosions, 
and  the  thermometers  must  be  correct  to  avoid  losses 
in  cooking. 

S   irase  disposal.     In   the   past    every   effort    has   been 

made   to   eliminate  any   nuisance   from   this  source,  the 

solid  particles  being  removed  by  screening,  and  returned 

to  the  land  for  their  feitilising  value,  the  screened  effi 

being  run  into  a  large  body  of  water.     This  effluent  consists 

of  the  washings  from  fruits  and  vegetables,  and  contains 

large   amour.-      I    ■itrogenou*    matter:     in   dry  seasons 

may   possibly   be  some   putrefaction   which  is  not 

harmful  to  health  but  may  produce  objectionable  odours. 

>t    the    Provincial"   Board   of    Health   regulations 

prohibit  all  sewage  or  factory  effluents  from  being  poured 

into   streams    without    purification,    it    will   be  necessary 

me  goes  on  and  occasion  demands  it  to  put  in  purifica- 

•n   the   lines  of  the  septi     tank 

and  filter  beds. 
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Utilisation  of  waste  products  is  not  overlooked  in  the 
canning  industry.  The  small  fruits,  trimmings,  etc., 
are  sometimes  extracted  for  their  juice  for  fountain  syrups. 

The  apple  wastes  such  as  peelings  and  cores  are  either 
dried  and  sold  for  wine  and  vinegar  purposes,  or  else  the 
juice  is  pressed  out  and  sold  as  cider,  or  made  into  cider 
vinegar.  Unfortunately  the  demand  for  cider  vinegar 
in  Canada  is  not  sufficient  to  allow  of  the  profitable  treat- 
ment of  apple  waste  for  this  purpose.  However,  it  is  very 
profitably  turned  into  apple  jelly  to  be  used  as  the  base 
for  compound  jams.  When  these  wastes  are  properly 
handled,  no  objection  whatever  can  be  taken  to  their 
use. 

In  pea  canning  large  quantities  of  pea  vines  are  left 
over,  which  make  very  good  ensilage.  Some  factories 
have  their  own  silos,  and  sell  the  ensilage  in  the  winter, 
while  others  allow  the  farmers  to  take  the  vines  away 
free  of  charge ;  in  other  places  it  is  necessary  to  pay 
to  have  them  carted  away. 

In  corn  canning  there  are  large  quantities  of  corn  silk,  a 
small  part  of  which  is  used  to  make  extract  of  corn  silk 
for  medicinal  purposes.  The  use  is  limited,  however, 
but  we  hope  some  day  to  find  a  large  and  profitable  outlet 
for  corn  silk.  The  corn  stalks,  corn  cobs,  and  husks, 
make  good  ensilage.  The  question  of  production  of 
alcohol  has  been  investigated,  but  it  was  found  that  the 
recovery  of  alcohol  would  hardly  pay  for  the  cost  of 
installing  a  plant. 

Large  quantities  of  seeds  from  tomatoes  and  pumpkins, 
as  well  as  the  stones,  etc.,  from  cherries,  plums,  and 
peaches,  are  now  being  utilised  for  their  oil. 

Many  companies  now  have  experimental  farms,  includ- 
ing several  in  Canada  carried  on  by  the  Dominion 
Canners,  the  largest  of  which,  situated  near  Brantford, 
is  about  1000  acres,  and  is  devoted  entirely  to  seed 
production. 

In  the  modern  factory  equipments  the  effect  of  the 
laboratory  can  be  seen.  The  old  retorts  are  being  supple- 
mented by  ones  in  which  the  cans  are  agitated,  thus 
shaking  the  contents  and  lessening  the  time  of  penetration 
of  the  heat,  cutting  down  the  time  of  sterilisation,  and 
giving  improved  flavour  and  appearance. 

No  doubt  the  future  will  see  the  more  general  adoption  of 
the  intermittent  system  of  sterilisation,  that  is,  instead 
of  sterilising  in  one  operation  at  a  high  heat  to  kill  the 
spores,  the  sterilising  will  be  accomplished  in  two  opera- 
tions at  lower  temperatures  :  the  first  will  kill  all  organisms 
except  the  spores,  then  in  two  or  three  days  these  spores 
will  have  developed,  and  a  second  heating  will  kill  these 
developed  organisms.  This  of  course  entails  handling 
the  product  twice,  and  hence  would  be  costly,  but  no 
doubt  can  be  worked  on  a  small  scale,  and  the  increased 
quality  and  appearance  of  the  goods  will  bring  a  higher 
price. 

In  place  of  the  old  iron  pipes  and  iron  parts  on  cookers, 
filling  machines,  etc.,  there  are  now  copper,  brass,  enamel, 
or  silver.  In  place  of  the  old  wooden  floors  is  concrete, 
and  in  place  of  the  old  wooden  top  tables,  enamel  or  even 
glass  tops  ;  in  fact,  everything  is  arranged  so  that  a  hose 
can  be  turned  on  and  the  factory  washed  out  very  rapidly. 

In  Germany  the  canners  subscribe  to  a  large  laboratory 
and  experimental  factory  ;  in  the  United  States  there  arc 
many  private  laboratories,  and  now  a  laboratory  under 
the  Canners'  Association  is  to  be  started.  In  Canada, 
the  Dominion  Canners  are  the  largest  corporation,  and 
they  have  their  own  laboratory  and  experimental  depart- 
ments. 

The  canning  industry  makes  it  a  practice  to  investigate 
all  the  reports  as  to  alleged  ptomaine  poisoning  due  to 
canned  foods,  and  in  practically  every  case  gets  a  denial 
of  the  charge.  A  ptomaine  is  described  by  Vaughan  ami 
N'ovy  as  "an  organic  chemical  compound,  basic  -  in 
character,  and  formed  by  the  action  of  bacteria  on  nitro- 
genous matter,"  or  in  other  words  it  is  a  putrefactive 
alkaloid,  a  product  of  decomposition.  There  are  many 
known  ptomaines,  but  very  few  of  them  are  really  poison - 
trail.  The  poisonous  ptomaines  may  be  formed  by  patho- 
genic organisms,  by  a  few  yeasts  and  moulds,  and  a  few 
anaerobic  spore-bearing  organisms,  all  putrefactive  in  their 
action.     There   must    be    putrefaction    to   get    poisonous 


ptomaines,  and  no  packer  would  think  of  [Kicking  putre- 
factive products,  so  the  only  possibility  arises  where  a  can 
has  leaked  or  swelled.  Of  the  hundreds  of  reported 
cases  of  poisoning  from  canned  foods,  I  onlv  know  of  one 
where  the  charge  was  proved,  and  that  was  from  a  can 
of  salmon  that  had  a  pin-hole  leak,  and  the  consumer 
should  not  have  eaten  the  contents,  which  were  abnormal. 
Physicians  and  others  should  be  very  careful  before 
diagnosing  a  sickness  as  due  to  ptomaine  poisoning  caused 
by  eating  canned  foods  :  an  injury  is  being  done  to  a  large 
industry,  and  the  public  are  needlessly  scared. 

Canned  foods  are  generally  regarded  as  non-perishable 
products,  and  are  consequently  put  into  a  shed  or  damp 
cellar  which  is  not  fit  for  anything  else.  The  result  i-  that 
the  labels  are  discoloured,  the  cans  rust,  and  pin-hole 
leaks  result.  Although  freezing  does  not  materially  alter 
the  flavour  of  canned  foods,  it  is  not  advisable  to  allow 
them  to  be  frozen,  for  when  they  thaw  out  the  cans  sweat 
and  rust  very  easily.  All  canned  foods  should  be  stored 
in  a  dry  place,  of  even  temperature,  with  good  air  circula- 
tion around  and  underneath  the  pile.  • 
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THE  TECHNICAL  PRODUCTION  OF  ETHAN  K. 

BY    DR.    C.    SPRENT. 

On  account  of  the  growing  importance  of  Sabatier's 
method  of  "  hydrogenation  "  in  chemical  industry,  the 
following  description  of  another  successful  technical 
application  of  this  method,  namely;  the  production  of 
pure  ethane  by  the  combination  of  hydrogen  and  ethylene 
in  the  presence  of  finely  divided  nickel,  will  no  doubt  be 
of  interest. 

The  investigations  here  outlined  are  the  roults  oi 
experiments  carried  out  by  the  author  at  the  'Klektro- 
chemische  Werke  G.m.b.H."  in  Bitterfild.  The  .thane. 
on  account  of  its  low  boiling  point  (— !K{  ('. ).  was  required 
in  the  place  of  carbon  dioxide  for  a  refrigerating  machine, 
which  required  a  filling  of  about  600  kilos.  ,,f  .than.-,  and 
was  especially  constructed  for  this  purpose. 

All  other  known  methods  for  the  production  of  ethane 
were  first  tried,  but  were  found  to  lie  unsuitable.  To 
make  ethane,  Sabatier*  passed  a  mixture  of  2  vol.  of 
ethylene  and  one  vol.  of  hydrogen  through  a  tube  one 
metre  in  length,  containing  freshlj  reduced  ami  tin.  I\ 
divided  nickel:  the  gas  on  leaving  the  tube  was  pwed 
through  fuming  sulphuric  acid  in  ord.r  to  absorb  the 
excess  ethylene.  The  resulting  gas  was  then  found  to  be 
pure    ethane.  . 

Bv  means  of  the  theorem  of  Nernsl  apphed  to  the 
equilibrium,  r  ,H4  +  H^cjl,.  it  ma;  be  shown  that 
one  vol  of  hydrogen  can  be  added  to  an  equal  toI.  ©J 
ethylene  in  such  a  wayas  to  La-.,  pre,  ticallj  der 

of  either  of  the  of  the  left  tide  ol  th«  «. 

It  is  merely  necessary  to  find  the  right  caUlj 
ditions  for  the  desired  result.     Simple  though  1 1 
appears,  the  production  of  ethane  in  quantd  «nd 

to  be  a  difficult  matter,  requiring  for  it«  completn 
rational  process  a  thorough  inve*tiRation  and  the  appl 

tion  of  Serj   different   methods  than  would   n«. 

BUTh? cMrfSffitie,  en, ntered loan  b   p  j« 

fcwo  heads    firstly  the  pr iction  of  pure  c  hylei 

BeoondlyThequantiUtive  saturation  of  on,  rol  ofethyl 

by  one' vol.  oi  hydrogen. 

.  (  i  i'.h.;.  i<>9«. 
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Fr  gards  the  former  o!  these.    The  method  used 

Fundamentally  thai  of  Maihle,  by  the  passing  of  the 

ur  of  alcohol  over  aluminium  oxide  according  to  the 
reaction.  I'.H.-OH  =CtH4+H10.  Maihle*  showed  that 
the  catalytic  action  of  the  aluminium  oxide  was  not  only 
dependent  on  the  temperature,  but  also  on  the  physical 
structure  of  the  catalyst,  an  amorphous  oxide  giving 
a  good  yield  of  ethylene,  and  the  crystalline  oxide  a  poorer 
cue.  In  those  experiments  the  same  phenomena  were 
very  often  observed  :  many  samples  of  alumina  gave 
no  ethylene  whatever,  but  converted  the  alcohol  into  an 
oily  Bubstanoe.  The  catalytic  value  of  any  sample  of 
alumina  can  be  tested  to  BOme  extent  by  shaking  the  oxide 
with  distilled  water.  The  active  samples  treated  thus  are 
converted  partially  into  a  colloid,  the  particles  of  which 
move  towards  the  cathode  when  subjected  to  an  electric 
current.  The  particles  of  inactive  samples  immediately 
fall  to  the  bottom  of  the  vessel.  Kahlbaum's  aluminium 
oxide.  "■  gereinigt,"  gave  better  results  than  any  oxide 
prepared  by  myself. 

Great  care  must  be  taken  to  keep  the  reaction  at  the 
temperature  .it  which  the  yield  of  ethylene  is  at  a  maximum, 
namely,  360'  C.  If  t ho  temperature  be  raised  the  ethylene 
commences  to  decompose,  forming  hydrogen,  methane, 
and  carbon,  and,  moreover,  the  yield  of  gas  decreases, 
on  account  of  the  amorphous  oxide  being  slowly  con- 
verted into  the  crystalline  state.  The  high  temperature 
also  affects  the  catalyst  in  such  a  way  as  to  alter  the 
nature  of  its  reaction  with  the  alcohol,  and  thus  aldehyde 
and  hydrogen  can  be  evolved  by  the  decomposition  of  the 
alcohol. 

On  the  other  hand,  the  temperature  should  not  be 
allowed  to  fall  below  360°  C.  ;  because  not  only  does  the 
amount  of  ethylene  then  decrease,  but  a  considerable 
amount  of  ether  may  in  this  way  pass  into  the  ethylene. 
The  ether  is  formed  by  a  primary  decomposition  of  the 
alcohol,  which  takes  place  at  a  temperature  of  about 
230°  C.  The  ether  itself,  however,  is  also  decomposed, 
forming  ethylene  and  water  at  a  temperature  of  300°. 
Unless  the  temperature  of  the  whole  apparatus  where  the 
gas  is  gen' rated  is  kept  at  360°,  a  portion  of  ether  may 
i  with  the  ethylene  without  forming  ethylene. 
The  reaction  takes  place  in  reality  in  two  phases, 

2C2H5OH=(C2H3)20  +  H20  : 
(C2H-),0=2C2H4  +  HjO. 

K-pecially  in  an  apparatus  on  a  large  scale  it  was 
found  that  the  ethylene  always  contained  some  ether, 
-omotimes  as  much  as  10  per  cent.  This  fact  is  lost  sight  of 
in  the  laboratory  if  the  gas  Ls  collected  over  water,  or 
the  usual  solutions  used  for  the  determination  of  the  gases 
by   absorption. 

The  formation  of  the  ether  can  be  reduced  to  a  small 
percent  a:."-,  if  the  oven  in  which  the  reaction  takes  place 
be  placed  in  a  lead  bath  and  the  alcohol  vapour  heated 
to  a  temperature  of  3G0°  before  being  passed  through. 

It  the  production  of  ethylene  in  quantity,  iron  tubes 
3  inches  in  diameter  and  1|  metres  in  length  were 
employed  ;  these  were  fitted  inside  with  suitable  con- 
trivances bo  hold  the  catalyte.  The  tubes  «rere  connei  ted 
with  the  vessel  in  which  the  methylated  spirit  was 
evan 

produced  in  this  way  is  not,  however,  yet 
able  to  be  u.sed  for  the  synthesis  with  hydrogen  to  form 
etha  it  contain!    impurities   which  on  coming  in 

contact    with    the    finely    divided    nickel    bring    about    a 
•  ase  of  the  catalytic  activity  of  the  nickel,  and,  if  the 

•/iri'i'd,  eventually  cause  it  to  become  i  ntirely 
inactive.     The  elimination  of  those  disturbing  impuritit 
formed  the  chief  difficulty  in  the  beginning  of  peri- 

ments.     Firstly  it  m-  found  indkpensabk  to  eliminate 

tho  ether  and  other  traoei  of  impurities   such  as  aldehyde, 

•  he  ethylene  up  to  sdouI 
atmospheres,     fn  this  way  the  impuritii  con 

md   OOUld    be   removed   by  a  suitable  contrivance 
in  th'-  ap  If  these  impurities  were  allowed  to  Dfl 

into  th>-  nickel  oven  "'>f  only  wa-  the  catalytic  action 
impaired,  bxri  ,;  impure  by  the  products 

of  decomposition  oil  The  <  tbylenc  thru 

•Cbem.  Zeit.,  1900,  pp.  19,  29,  24 


treated  was  also  found  to  contain  traces  of  sulphuretted 
hydrogen  arising  from  the  presence  of  sulphates  in  the 
alumina.  This  impuritj  was  removed  by  passing  the  gas 
through  a  solution  of  lead  acetate.  A  further  washing 
of  the  gas  with  concentrated  sulphuric  acid  was  found 
essential ;  certain  impurities,  the  nature  of  which  was 
not  determined,  and  which  acted  as  poisons  to  the  contact 
substance,  were  eliminated  by  this  treatment. 

The  ethylene  purified  in  this  way  was  entirely  free  from 
any  impurity,  having  a  weakening  effect  on  the  catalyte. 
The  hydrogen  used  was  a  product  of  the  alkali  works 
of  "  Griesheim-Elektron  "  in  Bitterfeld,  and  was  so  pure 
as  to  require  no  further  treatment. 

The  two  gases,  ethylene  and  hydrogen,  were  mixed 
in  equal  volumes,  the  adjustment  being  made  with  the 
aid  of  the  gas-mixing  and  measuring  apparatus  known  as 
the  "  Bolamesser,"  and  then  allowed  to  pass  into  the 
oven  containing  tho  finely  divided  and  freshly  reduced 
nickel.  This  oven  was  constructed  similarly  to  the  oven 
used  for  ethylene,  only  here  the  tubes  were  only  one 
meter  in  length  and  four  in  number.  The  first  two  were 
coupled  parallel  with  one  another,  the  gas  leaving  each 
of  these  combining  and  passing  into  two  more  similar 
tubes  coupled  one  behind  the  other.  The  dimensions  of 
the  tubes  were  determined  by  experiment,  so  that  by  the 
gas-velocity  used  (2  cbm.  per  hour)  the  temperature  arising 
from  the  formation  of  the  ethane  (the  reaction  is 
exothermic)  was  unable  to  reach  the  point  at  which 
ethane  decomposes,  on  account  of  the  radiation  of  the 
heat.  Working  with  the  same  gas  velocity  and  a  greater 
diameter  of  the  oven,  it  was  necessary  to  cool  the  interior 
by  means  of  waterpipes. 

The  necessary  temperature  of  200°  C.  can  be  kept  up 
with  very  little  external  heating.  The  difficulty,  however, 
was  that  under  no  conditions  of  temperature,  or  by  means 
of  any  arrangement  of  the  contact  substance  in  the  oven, 
could  the  reacting  gases  be  made  to  unite  quantitatively, 
the  best  result  obtained  being  a  percentage  of  10  per  cent, 
ethane  in  the  gas  formed.  This  became  a  very  acute 
difficulty,  as  chemical  methods  of  removing  the  hydrogen 
and  ethylene  proved  impracticable. 

The  next  step  was  to  employ  an  air-condensing  apparatus 
(Linde's  system),  used  for  the  production  of  oxygen, 
and  attempt  to  separate  the  ethylene  and  hydrogen  from 
the  ethane  by  means  of  rectification.  This  proved  only 
a  partial  success,  as  only  hydrogen  could  be  eliminated, 
the  ethylene  remaining  with  the  ethane.  The  rectifying 
column  of  the  machine  worked  under  a  pressure  from 
3 — 5  atmospheres,  and  no  doubt  it  would  have  been 
possible  to  get  a  better  result  had  there  been  another 
column  where  the  liquid  gases  had  been  under  a  pressure 
of  only  a  little  more  than  that  of  the  atmosphere.  In 
fact  it  was  shown  that  the  liquid  gas  mixture,  after  standing 
some  time  in  a  Dewar  flask,  contained  only  1  per  cent. 
of  ethylene.  However,  the  loss  of  ethane  carried  off 
with  the  other  gases  would  mean  a  very  considerable  one. 

The  solution  of  the  problem  was  only  arrived  at  when 
it  was  decided  to  effect  the  combination  of  the  two  gases 
under  pressure.  According  to  the  law  of  Lc  Chatelier, 
it  was  clear  that  pressure  must  have  a  beneficial  effect, 
but  in  consideration  of  tho  sudden  rise  of  temperature 
occasioned  by  the  combination  of  so  much  gas  in  the  small 
oven,  it  seemed  unavoidable  that  the  temperature  should 
rise  above  the  temperature  of  decomposition  of  ethane. 
Btoreover,    a    polymerisation     of    the    ethylene    seemed 

possible. 

Experiments  showed  that  the  combination  of  equal 
vols,  of  ethylene  and  hydrogen  under  pressure  in  this 
way  was  impracticable,  owing  to  the  sudden  rise  of  tem- 
perature making  a  proper  control  of  the  apparatus  uncertain 
and  precarious.  However,  by  passing  the  gas  mixture 
containing  80%  ethane,  10  per  cent,  ethylene,  and  10  pel 
cent,  hydrogen  at  a  pressure  from  30 — 40  atmos.  through 
an  iron  autoclave  filled  with  nickel  pumice  stone,  ■> 
oomplett  access  wa.i  attained,  the  resulting  gas  being 
pure  i  thane. 

The  so  per  cent,  ethane  gas  mixture,  produced  in  ths 

way  mentioned  above,  which  was  collected  in  a  gasomi 

led  only  to  be  drawn  oil  by  means  of  a  gas-compn 
which  then  pn     I  <l  the  gas  through  a  second  nickel  oven 
which,  as  already  stated,   was   held   under  a  pressure  <>l 
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from  30  to  40  atm.  From  thence  the  gas  passed  through 
the  condenser  straight  into  the  steel  cylinder,  where 
the  ethane  was  liquefied  and  weighed  off. 

A  careful  adjustment  of  the  "  Rotamesser  "  measuring 
the  volumes  of  the  two  gases  at  the  commencement  of  the 
process  is  necessary  to  the  success  of  the  reaction,  as  an 
excess  of  one  or  the  other  of  these  gases  naturally  detracts 
from  the  purity  of  the  ethane.  The  error  must  be  in  this 
case  corrected  by  an  addition  of  the  required  amount 
of  one  of  the  gases  to  the  gasometer  containing  the  ethane 
gas  mixture. 

It  is  advisable  to  work  with  a  slight  excess  of  hydrogen 
in  order  to  avoid  disturbances  of  this  kind,  as  the  hydrogen 
can  always  be  "  blown  off  "  by  opening  the  valve  *of  the 
cylinder  containing  the  liquid  ethane.  In  the  case  of 
ethylene  this  is  not  possible. 

The  process  here  described  runs  continuously,  and, 
with  the  little  trial  plant  set  up  in  Bitterfeld,  25  kilos, 
of  liquid  ethane  were  made  daily.  The  plant  is  to  be 
employed  to  produce  100  kilos,  per  diem. 

During  these  experiments  several  interesting  secondary 
reactions  were  observed,  a  description  of  which  will 
be  given  at  a  later  date. 


THE  FEEDING  VALUE  OF  THE  HORSE-CHESTNUT. 

BY    S.    J.    M.    ATJLD,    D.SC.    (LOND.), 

Professor  of  Agricultural  Chemistry  at  University  College, 

Reading. 

During  the  year  1911,  particularly  abundant  crops 
of  acorns  and  of  horse-chestnuts  caused  farmers  and 
stock  breeders  throughout  the  country  to  turn  their  atten- 
tion seriously  to  the  possibility  of  using  these  substances 
for  feeding  purposes.  The  value  and  use  of  acorns  as  a 
stock  feed  has  been  much  discussed,  and  many  owners 
are  well  acquainted  with  their  use,  but  the  horse  chestnut 
has  not  been  so  seriously  considered,  although  one  or 
two  cases  are  known  to  the  writer  where  they  have  been 
used  as  a  feeding  stuff.  Many  inquiries  on  the  subject 
were  received  at  Wye  College  during  the  past  year,  and 
as  very  little  information  was  available  in  the  literature, 
it  was  decided  to  investigate  the  value  and  suitability  of 
horse  chestnuts  as  a  constituent  of  regular  rations  for 
various  animals. 

The  horse-chestnut,  Aescuhts  Hippocastanum,  grows  in 
large  quantities  throughout  the  United  Kingdom  and  the 
nuts,  which  have  a  very  bitter  taste,  are  popularly  supposed 
to  be  poisonous.  Little  is  known,  or  at  any  rate  recorded, 
with  regard  to  their  chemical  composition.  They  contain 
a  saponaceous  substance,  the  exact  nature  of  which  is 
undetermined,  but  the  presence  of  which  can  easily  be 
demonstrated  by  the  froth  produced  when  the  ground-up 
nuts  are  shaken  with  water. 

Preliminary  examination. — A  preliminary  chemical 
examination  showed  the  presence  in  the  horse-chestnuts 
of  an  appreciable  quantity  of  a  non-drying  oil,  a  small 
amount  of  tannin,  the  saponin,  and  certain  uncharacterised 
glucosides.  Whether  the  latter  are  identical  with  the 
aesculin  and  aesculetin  which  have  been  separated  from 
the  bark  of  the  tree,  and  aphrodisein  which  is  stated  to 
exist  in  the  seeds,  is  not  certain.  The  bitterness  of  the 
nut  is,  however,  probably  due  to  glucoside-like  substances, 
and  not  to  tannin,  since  it  persists  after  the  removal 
of  the  latter  and  is  destroyed  by  digestion  with  dilute 
acid.  The  bitter  substance  is  extracted  with  alcohol 
and  is  not  precipitated  with  the  saponin  by  means  of 
lead  acetate. 

Analysis  of  horse-chestnuts. — About  half  a  ton  of  chest- 
nuts were  procured  for  the  experiments  and  samples 
were  drawn  from  these  for  analysis.  The  relative 
proportions  of  husk  and  kernel  were  determined  on  the 
material  as  received  and  also  after  drying  at  50° — 60°  C, 
and  at  100°  C.     The  proportions  are  : — 

At  received — 

85-.'>  per  cent,  kernel  containing  41-17  pet  cent,  water. 


The  kernel  consequently  loses  its  moisture  more  readily 
than  the  husk,  and,  in  so  doing,  it  shrinks  away  from 
the  latter,  thus  facilitating  decortication. 

Analyses   of    the    ground    air-dried    kernel    and    husk 
carried   out   by   Mr.   E.   A.   Fisher,   of  the    Wye  Coll 
Chemical  Department,  gave  the  following  results: — 


Kernel 
per  cent. 

Husk 
per  cent. 

Total  nut 
per  cent. 

Water 

2-22 
2-86 

20-11 
12-08 

8-77 
2-13 
626 

74-45 

2-51 

7-06 
1-66 

12-10 
5-66 

4-37 
13-15 
089 

71-58 

3-04 

Ash 

2-66 
10-99 

containing  phosphoric 

acid  (P203)     

Crude  protein 
True  protein      .... 
Crude  fibre    

Oil  (ether  extract)     

Carbohydrates  (non-nitro- 
genous extractive  matter) 
containing  sugar 

534 

7307 

100-00 

100-00 

— 

U-5 

husk 

194l 

Air  dried — 

82-0 

kernel 

o..>.> 

ls-n 

husk 

7-OU 

Dried  <it  100°  C\  — 

88-1  per  cent. 

kernel 

lfi-0         ,, 

husk 

It  is  obvious,  therefore,  that  the  horse-chestnuts  should 
form  a  very  nutritious  feeding-stuff.  The  amount  of 
crude  fibre  is  greatest  in  the  husk,  but  in  the  complete 
nut  it  is  not  excessively  high.  The  amount  of  crude 
protein  is  considerable  and  very  important,  despite  the 
fact  that  about  3  per  cent,  consists  of  amides,  aniino- 
acids,  etc.  The  oily  material,  also,  is  higher  than  generally 
supposed. 

Feeding  experiments  with  horse-chestnuts. — The  feeding 
trials  were  largely  carried  out  by  Mr.  G.  O.  Scarle  of 
Wye  College,  to  whom  the  writer  wishes  to  express 
thanks  for  his  painstaking  assistance.  The  experiments 
throughout  were  regarded  as  of  a  preliminary  nature, 
and  though  many  animals  were  given  the  nuts  in  small 
quantities  to  test  their  palatability,  four  only  were  set 
aside  for  a  protracted  trial,  viz.,  a  calf,  a  sheep,  and  two 
pigs. 

Preparation  of  the  nuts. — Given  whole,  or  only  roughly 
crushed,  most  animals  refused  the  nuts  or  ate  them 
sparingly.  It  was  decided  that  they  should  be  dried  and 
ground.  Air-drying  at  ordinary  temperatures  is  too  slow 
and  incomplete,  and  recourse  was  had  to  drying  with 
artificial  heat.  Experiment  showed  that  this  could  be 
done  in  a  hop-oast  by  using  a  good  fire,  but  any  oven  in 
which  the  temperature  can  be  raised  to  about  70°  C. 
could  no  doubt  be  used.  After  drying  and  partial  crushing, 
the  greater  portion  of  the  outer  husk  may  readily  be 
removed;  the  residue  is  then  ground  to  a  meal  of  any 
desired  fineness.  For  these  trials  the  grinding  was  done 
in  a  hand  mill  in  the  laboratory. 

Grinding  after  boiling  with  water. — The  ordinary  chestnut 
meal  prepared  as  above  retains  the  bitter  taste  of  the 
original  nuts,  and  attempts  were  made  to  remove  or 
reduce  the  quantity  of  the  bitter  principles  present  in 
order  to  make  the  feed  more  palatable.  ISoilim:  the 
meal  with  water  produces  a  thiek  porridge-like  mass  whiob 
is  impossible  to  strain,  and  soaking  in  cold  water  elonehas 
practically  no  effect.  Extraction  with  alcohol  i-  useful, 
but  does  "not  wholly  remove  the  bitterness;  indeed,  the 
extracted  material  when  mixed  with  milk  WM  refused  bj 
some  voung  pL's. 

Eventually  the   partly  crushed  chestnuts  wen    all 
to  soak  in  cold  water  over-night,  then  boiled  for  hah 

hour  or  so  and  the  water  rejected.     The  residua!  mat. 

was  dried,  partially  husked  and  reduced  to  s  meal 

This  material  is  still  hitter,  hut  less  to  than  the  ordinary 

meal     and    has    a    pleasant    smell    and    appearam 
analysis    of    this    mixture    showed    the    following    OOtt 

position  : — 

Water    

Ash    

Crude  protein    fl.s 

oil  (ether  extract) 

Crude  nine 

Oarbobyoratei , 

100 
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This  material  was  Largely  substituted  for  the  ordinary 
meal  during  the  feeding  trials,  particularly  towards  the 
end  of  the  investigation. 

Veethng  trials. — As  an  introduction  to  the  feed,  4  lb. 
of  the  meal  were  mixed  with  1  lb.  of  molaseuit  :  of  this 
mixture  1  lb,  was  given  to  the  ealf  and  i  lb.  eaeh  to  the 
sheep  ami  the  first  pig.  At  tirst  the  animals  would  not 
toueh  it.  but  later  it  was  well  mixed  with  their  other  food 
and  by  morning  was  well  cleared  up  except  in  the  ease 
of  the  pig,  whieh  generally  left  about  half  its  ration.  This 
treatment  was  continued  for  a  fortnight,  the  horse- 
chestnuts  being  given  on  alternate  days.  The  calf 
invariably  finished  his  ration  and  the  sheep  was  not  far 
behind,  but  the  pig  was  never  satisfactory  and  always 
left  a  big  proportion  of  its  food. 

At  the  beginning  of  March,  1912,  no  ill  effects  having 
been  noticed,  the  animals  were  put  on  regular  rations  as 
follows  : — 

Calf— 

■1  lb.  chestnut  meal.  \  lb.  molaseuit,  8  lb.  hay,  and  1  lb.  linseed 
cake. 

S      p — 

1  lb.  chestnut  meal  mixed  with  a  little  molaseuit  and  about 

}  lb.  dried  grains  and  2  lb.  mangels  and  hay. 
— 

1  lb.  chestnut  meal  mixed  with  2—3  oz.  molasses,  1  lb.  barley 
meal,  1)  lb.  sharps.     (The  whole  made  into  a  wash.) 

The  first  pig  from  the  beginning  gave  trouble  and  would 
not  take  much  of  the  food,  despite  the  use  of  such  devices 
a~  increasing  the  quantity  of  molasses,  adding  a  quantity 
of  condimental  food.  etc.  The  second  pig,  introduced  at 
this  period,  started  by  eating  about  half  its  ration  but 
finally  left  all  of  it  and  the  pigs  were  consequently  removed 
from  the  trial. 

The  sheep  cleared  up  the  chestnut  ration  moderately 
well,  and  was  kept  on  the  experiment  for  three  weeks  with- 
out  losing  condition  or  suffering  ill  effects,  but  it  never  liked 
the  food  and  eventually  was  withdrawn  for  other  reasons. 

The  calf  took  the  chestnut  meal  remarkably  well,  the 

bitterness    being  apparently   fairly   well   masked   by   the 

molasses  feed.      The  amount  given  was  slowly  increased 

during  April,  1912,  by  \  lb.  at  a  time  every  five  or  six  days. 

When  the  quantity  reached  3  lb.,  the  1  lb.  of  linseed  cake 

pped,  the  animal  thu-»  receiving  the  whole  of  its 

concentrated  ration  in  the  form  of  chestnut  meal.     The 

results    were   obtained    when   the   meal   was    mixed 

with   { — -J  lb.   of  molaseuit  and  a  handful  of  wet  grains 

or  wet  beet  pulp  in  order  to  moisten  the.  mixture  slightly. 

the  end  of  May  the  calf  reached  the  limit  of  5  1b.  of 

•nut  meal  per  day.     Beyond  this  point  it  would  cat 

no   further,   which   is   hardly   surprising,   considering  the 

hit'h  nutritive  value  of  the  horse-chestnut  and  the  bulky 

•  n    made  up  with  the  hay  and   molaseuit.      The  oil). 

of    meal    given    per   diem    is   equivalent    to   nearly    7$  lb. 

of  f  esfa  nuts. 

During  the  period  of  feeding  with  horee-chestnut  meal 

the    ealf   apparently    suffered    no   ill    effects    whatsoever. 

There   wa-    frequently  a  slight  running  at  the  eyes   and 

during  feeding,   probably  caused  by  the  saponin. 

but   t hi-   ei:  transitory.     Tr  ptonu    were 

al-o  noticed  in  the  boy  who  ground  the  chestnuts.      The 
ealf  -    physical  condition  was  very  much  better  at  the  end 

of  the  experiment  than  at  the  beginning.     After  keeping 

for  one   week  on  the    ")  H>.   allowance,  thus  completing  a 

three. month-'  trial  of  the  food,  the  experiment  was  ended. 
The  freights  of  the  calf  were  distinctly  Lntere  ting,  the 

dts   being  as  follows  : — 


Jan. 


]« 

■1 


Mar.      -1 
April      10 

May      It 


cwt. 

are. 

Ibd. 

4 
A 

l 
• 

2 

4 

f 

■-. 

4 

i 

1'' 

0 

i\ 

Nutritive  mine  of  the  horse-chestnut. — Analysis  and  feeding 
trials  show  the  chestnut  meal  to  be  highly  nutritious. 
Taking  the  meal  from  boiled  nuts,  as  described  above, 
the  albuminoid  ratio  is  found  to  be  1  :  8*6.  The  starch 
equivalent  of  the  mixture,  calculated  on  an  average 
10  per  cent,  moisture  content,  is  74.  This  is  calculated 
from  a  digestibility  trial  quoted  by  Kellner.  The  chestnut- 
meal  is  therefore  a  fairly  concentrated  food  and  compare.- 
in  character  with  the  best  feeding  meals.  For  fattening 
purposes  or  for  store  cattle,  the  high  starch  equivalent 
suggests  that  the  nuts  would  prove  very  useful,  providing 
the  animals  would  take  them.  The  great  drawback  is, 
of  course,  the  bitterness.  There  is  apparently  no 
poisonous  action,  and  to  test  this  point  further  an  extract 
of  chestnuts  was  re-absorbed  into  bran  and  fed  to  guinea 
pigs.  Quantities  of  extract  equivalent  to  7  lb.  of  chestnuts 
were  consumed  by  the  guinea  pigs  without  any  ill  effect. 

Summary  and  conclusions. 

(1)  Horse-chestnuts  are  not  poisonous  to  any  of  the 
farm  animals  tried,  within  the  limits  of  what  they  can  be 
induced  to  eat. 

(2)  Analysis  and  feeding  trials  show  the  nuts  to  be 
highly  nutritious.  In  a  trial  extended  over  three  months  a 
calf  received  up  to  5  lb.  per  day  of  horse-chestnut  meal, 
improving  in  condition  and  making  good  increase  in 
weight.  A  sheep  received  the  nuts  over  a  period  of  three 
weeks  wi  bout  ill  effect  and  two  pigs  were  fed  over  a 
shorter  period.  The  latter  were  unsatisfactory  and 
would  not  take  the  food. 

(3)  The  chestnuts  are  best  prepared  in  the  form  of  a 
meal  after  drying  and  removing  the  larger  portion  of  the 
husk.  To  decrease  the  bitterness,  the  nuts  may  be  crushed, 
soaked  and  boiled  with  water  previous  to  drying  and  are 
best  fed  mixed  with  a  little  molasses  or  molasses  feed. 
The  extraction  and  treatment  might  possibly  be  done  on  a 
commercial  scale. 

(4)  Chestnut  meal  is  a  fairly  concentrated  food.  The 
albuminoid  ratio  is  1  :  8*6  and  the  starch  equivalent  74. 
The  material  might  profitably  be  used  for  store  cattle 
or  possibly  for  fattening,  if  animals  can  be  induced  to  eat 
it.  Calculated  from  the  starch  equivalent,  1  lb.  of  horse- 
chestnut  meal  would  be  equivalent  to  :— 

1  lb.  1  oz feeding  barley 

1  lb.  4  oz oats 

1  lb.  8  oz bran 

2  lb.  5  oz good  meadow  hay 


i'.>  lb.  in  MS  'i.i  ■"  rsthei 

;*.or  conditii  ut  ration 

ted. 

LM  lb.  in   19  day-  .    tin-  mi  with 
linseed 

'■.-t    uc.'tfhf    when     i 

pped,   there    I 
uffli  .'-ut  chestnut*  to  i 
•  j I •   for   it 
When    rafflrient    i  tnnl 

r r i»-;<  i  gfvsa.  cell  made  a  large 
men  b    in  8  l  dayn. 


Manchester  Section. 


Meeting  held  at  the  Grand  Hotel  on  Friday,  January  2ith. 

1913. 


DR.   GILBERT  J.   FOWLBB  IN  THE  (II  Ml:. 


< ■OXTRIBUTIONS    TO    THE   TECHNOLOGY  OF 
THE  i'APER  INDUSTRY. 

BY   CLAYTON    BEADLE    AND    HENRY    P.    STEVENS. 

Mil.   IM I.UENCE    OF    SODA    CONSUMPTION    IN    BOILING    UPON 
THE    YIELD    OF    PCLP    PRODUCED. 

In   the   investigation    of   any    fibre    for  service    in    the 

manufacture   of   paper   the   determination   of   the   icda 

umption   is   of   primary   importance.     \V<-  generally 

proceed    first    of  all    by    boiling   with   excess   of  soda,  say 
twice   that    which   is   likely   to   he  consumed,    when   at    tin 

t'  mi i nation  of  the  boiling,  the  soda  consume  d  is  estimated 
.md  a  second  boiling  is  carried  out  with  the  amount  of 

odfl  found  to  be  OOm  amed  in  the  first.      If  the  material  is 
now   insufficiently    boiled,   a   third    boiling   is   made    with 
I  mon     "da  than  is  contained  in  the.  previous  one.     Tin 
is  likely  to  leave  some   loda  in  excess  at   the  end  of  the 
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boiling.  If  now  the  material  in  the  third  boiling  is  found 
to  possess  the  requisite  qualities  in  regard  to  beating, 
bleaching,  etc.,  the  amount  of  soda  used  in  the  third  boiling 
is  regarded  as  the  commercial  quantity.  More  frequently, 
however,  a  greater  number  of  boilings  is  required  in 
which  the  conditions  as  to  pressure,  time,  concentration 
of  liquor  and  so  forth  are  varied. 

It  is  important,  furthermore,  to  determine  the  soda 
consumption  from  hour  to  hour  as  the  boiling  progresses, 
in  order  to  ascertain  how  long  the  boiling  should  be  con- 
tinued. For  this  purpose  we  blow  off  every  hour  or  every 
half-hour  a  sufficient  amount  of  liquor,  say  100  c.c,  and 
determine  the  free  and  total  soda,  calculating  the  com- 
bined by  difference  and  expressing  the  combined  as  a 
percentage  of  the  total.  The  free  soda  can  be  sufficiently 
accurately  estimated  by  carefully  titrating  the  liquor 
with  normal  sulphuric  or  hydrochloric  aeid,  transferring 
drops  periodically  to  neutral  litmus  paper  made  with 
specially  sized  paper.  As  the  liquor  is  frequently  intensely 
coloured  the  effect  on  the  litmus  paper  is  observed  after 
flicking  off  the  drop.  The  total  soda  is  merely  determined 
by  incineration  and  titration  in  the  presence  of  methyl 
orange. 

Soda  Exhaustion  on  Boiling  Cotton  and  Hedychium. 
NaOH 
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TIME  OF  BOILING  IN  HOURS  . 
Fig.  1. 

In  order  to  check  the  accuracy  of  our  methods  we  have 
evaporated  liquors  to  the  consistency  of  a  thick  dough 
and  proceeded  with  the  examination  of  this  mass  on  the 
lines  of  ordinary  soap  analysis  which  gives  for  the  free 
and  combined  soda  almost  identical  figures  with  those 
obtained,  as  above,  with  the  original  dilute  liquors. 

To  save  time,  one  can  merely  determine  the  free  alkali 
and,  knowing  the  soda  and  the  volume  of  the  liquor 
originally  added,  calculate  the  combined.  This,  however, 
is  only  approximately  accurate  on  account  of  the  fact  that 
the  free  mother  liquor  which  drains  from,  or  is  blown  off 
from,  the  boiled  material  is  of  a  different  concent lation 
from  that  which  is  soaked  up  by,  and  remains  in  oloM 
contact  with  it.  This  is  due  to  the  fact  that  there  is  an 
absorption  of  the  alkali  by  the  material.  The  same 
absorption  is  found  to  take  place  on  the  mercerisation  of 


cotton  when  the  mother  liquor  draining  or  pressed  from 
the  mercerised  mass  is  found  to  be  of  less  strength  than 
that  which  remains  in  close  contact  with  the  cotton.  It 
also  takes  place,  as  we  have  recently  demonstrated,  when 
monofils  of  regenerated  cellulose  are  exposed  to  caustic 
soda  solutions  in  the  cold  in  dilutions  between  1  and  <> 
per  cent.  NaOH  and  for  greater  concentrations  if  the 
solution  is  raised  in  temperature.* 

In  laboratory  investigations  the  best  way  of  obviating 
this  difficulty  is  to  wash  out  the  whole  of  the  liquor  at  the 
end  of  the  boiling,  make  up  to  a  given  volume,  determine 
the  free  and  combined  soda  and  calculate  to  weight  of 
raw  material  under  treatment.  In  large  scale  operations, 
where  this  is  not  possible,  we  determine  the  free  and 
combined  soda  in  the  mother  liquor  and,  knowing  the 
percentage  of  soda  added  in  the  first  instance  on  the 
weight  of  raw  fibre  treated,  we  calculate  the  free  and 
combined  as  a  percentage  on  the  raw  fibre.  Some  fibres 
such  as  cotton,  linen  rags  and  esparto,  are  treated  so  as 
to  purposely  contain  an  excess  of  soda  at  the  end  of  the 
boiling.  Others,  such  as  Hedychium  (which  is  typical  oi 
the  manila)  class,  is  required  to  contain  no  free  soda. 
Fig.  1  shows  two  average  soda  exhaustion  curves,  in 
one  case  for  boiling  cotton  rags,  and  the  other  for 
Hedychium. 

It  is  generally  known  that  the  greater  the  amount  of 
soda  employed,  i.e.,  the  more  drastic  the  treatment,  the 
lower  the  yield.  Sutermeister  has,  as  the  result  of  a  large 
number  of  determinations  established  a  relationship 
between  the  yield  and  the  soda  consumption  of  spruce 
and  poplar,  t 

Hedychium. — Comparing  the  Soda  Consumption,  during 
Boiling,  with  the  yield  of  unbleached  Pulp  produced. 


In  order  to  ascertain  whether  similar  results  ftl 
obtained  when  treating  other  material., ,  we    haje   token 
the  results  obtained  with  Beiyekwm  and  plotted 
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.  the  abcissae  as  yield  and  the  ordinate-  aa 
soda  consumption,  against  which,  on  the  same  figure,  we 
have  given  Sutermeister's  curve  for  spruce.  It  will  be 
nl— ii ii il.  "ii  oomparing  the  two.  thai  the  curves  arc  very 
similar.  We  have  in  the  oaac  nl  spruce  •  critical  soda 
numptiou  of  15  per  cent,  and  for  Hedychium  5  per 
ivr  cent.  Hedyckivm  is  sufficiently  boiled  for 
thfl    production    of    commercial    papers    anil    above     this 

I  consumption  there  is  no  benefit.     It  will  be 
rved   in   both  MOM  that    then-   is  a   curve   up  to  the 
criti  consumption  above  which  there  is  a  straight 

lint-.  From  the  critical  point  upwards  in  both  cases  the 
loss  per  unit  of  soda  consumption  is  a  constant  quantity. 
In  the  case  of  Hedwckium  the  average  loss  (0 — IS  ]vr  cent. 

H)  per  unit  of  soda  consumed  is  I •66  and  in  the  i 
of  spruce  the  avenge  (0 — 22  par  cent.  XaOH)  is  :;-2.~>. 
Therefore  the  matter  rendered  soluble  per  unit  of  soda 
consumption  is  double  in  the  oaee  of  the  sprues  as  com 
pared  with  that  «>f  Hedyckium  with  almost  identical  yields. 
.vied  the  conditions  of  the  boiling  qua  time, 
temperature,  concentration  and  so  forth,  and  we  further- 
more confirm  th--  views  of  Sutermcister  t hat  the  yield  and 
in  a  lar.  •  » the  qualities  of  the  product  obtained 

are  dependent  upon  t In-  soda  consumption  alone  and  are 
not  influenced  bv  the  other  conditions. 


INFLUENCE     OF     TIME     OF     BEATING     UPON'     THE     KATE 
! -RAIN  At:  E    FROM    THE    MACHINE    WIRE    OF   THE 
PArEK    M  U  HINE. 

Th>-  rat.-  i>f  drainage  is  oonditioned  in  some  way  by  the 
wetness  of  the  stuff,  and  this  again  by  the  beating  and 
previous  chemical  treatment.  No  two  kinds  of  material 
behave  alike  in  this  respect,  consequently  the  question  of 
drainage  requires  the'  Ken  i-<-  of  a  good  deal  of  ingenuity  on 
the  part  of  the  paper-maker.  He  is,  however,  materially 
assisted  by  many  modern  contrivances  which  promote 
the  flow  of  the  water  with  the  assistance  of  gravitation 
and  m  tioo.     T!  r  the  amount  of  natural  drainage 

however    th«-     better     for    the     paper-maker.     Generally 
speaking,  ceteris  paribw,  the  more  "  free  "  the  stuff,  the 
mop-  rapid  the  drainage  or  th'-   "wetter"  the  stuff  the 
irainagc. 

-h<-  purpose  of  determining  the  change  in  the  "  free  " 
working  of  a  raw  material  as  tin-  result  of  chemical  treat- 
ment and  quit.-  apart  from  the  rabsequent  beating,  the 
follnwin^'  meth'xl  has  been  devised  and  usefully  employed. 
Taking  the  ca*e  of  cotton,  this  is  taken  in  the  air  dry 
state,  pre>*ed  into  !•  ;-    15x10  mm.,  weighing  0*1 

gnu      The  nad-  an-  l'-t   fall  from  a  certain  height  on  to 
f  a  column  of  water  and  by  means  of  a  stop- 
th  of  timi  ary  for  the  stuff  to  p 

throaeh  noted.     A  tall  glass  jar  la  used  for 

;x«e  and  the  rarfaoe  of  the  liquid  kepi  on  a  level 
with   th-  o    that    th<-   operation   can    be   carefully 

obaervd.    The  foil., win.  are  determined  in  the 

ted : — 


Mean  of  i 

,   wool 

(ordinary)  more  than 

U  < 

RI*»W 

'  «hort-flbre ■!  cotton    .  .  . 

:',r.'i 

1  in  1  jx-r                         tods 

i--:  ,. 

oda 

.V7    ,, 

1    and    Ix.ilf-M   a 

'•«>  „ 

0-5    ,. 

■        ufaeetQ     i  leather  and 
properly  put  -u,n  will  -ink  through  the  surface  in 

half  a  second. 

The  ■             rhiefa  pulpi  are  wetted,  ■             ted  by  the 

ab<»-.  m>-  connection  with  the 

at  which  t-  away   from  a   pulp. 

:.ulp  paw*  M  to  tl,  nine,   it   eon' 

eh*,  and  2  jht  cent,  of  fibre      \ 

modern  paper  rr.  <,f  ."► — 10  ft.  pel 

:cd  and  the  1"  ngth  of  aboul  2"<  ft. 

f.rd'-r   that    the   bidk   of    the    f" 

•  ■:    ofl    b<  fore    the    material    reachc    the 

•  '.at  it  ibonld  dra 

r    harif..    t<,.j    rapid   <lra 

•       -f  the  paper. 


In  order  to  ascertain  what  influence  the  time  of  beating 
hail  upon  the  rate  of  draining,  we  made  determinations 
with  Hedychium  pulp,  making  tests  at  every  half-hour 
up  to  :\  hours'  beating,  the  results  of  which  are  shown  on 
the  accompanying  diagram. 

Hedychium. — Shouivg   the   effect  of  time  occupied  in 
Beatiiuj  upon  the  rates  oj  drainage  on  the  Paptr  Machine. 
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These  results  seem  to  indicate  a  wavy  line  or  S  curve 
but  on  the  whole  a  fairly  uniform  rate  of  progression  in 
the  wetness  and  resistance  to  draining  as  measured  in 
this  way. 

THE     INFLUENCE    OF     SODA     CONSUMPTION     AND     TIME    OF 
BEATING    ON    THE    SHRINKAGE    OF   PAPER. 

The  shrinkage  of  paper  and  what  is  known  as  the 
register  of  watermarks  is  largely  controlled  by  tho  time 
occupied  in  beating  as  well  as  by  the  more  or  loss  drastic 
method  employed  in  beating.  It  is  however  partly 
controlled  by  such  means  as  tension  put  upon  the  web  in 
the  <  "ii  '  of  manufacture.  Sometimes  the  register  of 
a  watermark,  that  is,  its  exact  position  in  the  sheet,  is 
corrected  by  emptying  into  the  stuff  chest  an  additional 
ineful  of  stuff  beaten  either  wetter  or  more  free  than 
the  rest,  acoording  as  to  whether  more  or  less  shrinkage 
quired.  In  addition  to  the  actual  beating  the  amount 
of  soda  consumed  in  the  boiling  of  the  material  prior  to 
the  beating  is  a  determining  factor.  The  diagram  records 
tin  re  nit-  of  our  tests  with  Hedychium  paper  made  at 
different  stages  of  the  beating. 

For  each  Stage  in  the  beating  a  large  number  of  ob  OT 
rations    were   made  and   the  average  taken   (at  least  20 
measurements  in  each  case)  and  to  eliminate  tli<-  oppo 
effect    of  ten-ion,  the    beets  were  allowed  to  shrink  freely 
while  drying. 


will  be  seen  from  the  diagram  (Fig.  4)  (tie 
of  which  repn   ents   the   time  of  beating  in  hours 


of  which  repn  i  nf  the  time  of  beating  in  hours  and  th< 
ordinate  the  lineal  shrinkage  on  drying  as  a  percentage  of 
the  w.-t  length  of  the  paper),  the  shrinkage  is  rendered 
iter  by  mereasing  the  -oda  consumption  a-  well  is  by 
prolonging  the  tisae  of  beating. 
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Hedychium. — The  influence  of  time  of  Beating  upon  the 
shrinkage  of  the  Paper. 


Measurements  made  on  paper  prepared  from  other 
materials  led  us  to  conclude  that  other  paper-making 
materials  behave  in  a  similar  way  to  that  recorded  for 
Hedychium  and  that  any  differences  that  may  exist  between 
different  materials  are  a  matter  of  degree  rather  than  of 
kind. 

THE     EFFECTS     OF     SODA      CONSUMPTION      AND     TIME     OF 

BEATING   UPON   THE    BREAKING   LENGTH   AND    BURSTING 

STRAIN    OF   PAPER. 

The  figures  herein  recorded  in  the  case  of  breaking 
length  represent  the  length  of  a  strip  of  paper  which,  if 
suspended  freely  in  still  air  from  a  great  height,  would 
just  break  with  its  own  weight.  The  figures  for  bursting 
strain  are  expressed  in  pounds  per  sq.  in',  as  is  the  general 
custom  in  this  country. 

These  two  expressions,  which  are  used  commercially 
for  indicating  the  strength  of  papers,  do  not  vary  in  the 
same  proportion  and  their  relation  to  one  another  varies 
with  different  kinds  and  qualities  of  paper.  For  certain 
commercial  purposes  the  breaking  length  is  taken  as  the 
criterion  whereas  with  others  more  importance  is  attached 
to  the  bursting  strain.  A  close  study  of  these  two  modes 
of  expressing  the  strength  of  paper  for  the  purpose  of 
establishing  any  relationship  between  the  two  has  never 
been  made. 

As  furnished  to  the  beater,  the  boiled  material  consists 
in  the  case  of  Hedychium,  Manila,  and  such  fibres,  of 
threads  (i.e.,  fibro-vascular  bundles),  the  dry  breaking  length 
of  which  is  about  00,000  metres  and,  as  the  average  breaking 
length  of  a  paper  producible  from  this  or  any  other  strong 
fibre  cannot  be  made  to  exceed  about  10.000  metres,  the 
film-  bundles  have  in  the  dry  state  about  six  times  the 
maximum  strength  of  a  felted  paper  producible  from  the 
ultimate  fibres  composing  the  bundles. 

On  prolonged  vetting  in  water  alone,  the  breaking 
length  of  those  threads  is  diminished  by  about  one-half 
and  to  a  lower  figure  when  acted  upon  by  soda  but  this 
breaking  length  resumes  more  or  less  its  original  value 
when  the  material  is  dried  again. 

At  the  early  stages  of  beating  the  threads  are  only  in 
part  reduced  to  the  condition  of  ultimate  fibres,  the  paper 
being  of  a  Very  hairy  nature,  this  hairiness  diminishing  as 


the  beating  proceeds.  The  hairiness  at  the  incipient  stages 
of  beating  is  due  to  rhe  presence  of  threads,  i.e.,  fibro- 
vascular  bunales  which  in  themselves  possess  a  relatively 
high  strength  as  already  explained.  Hence  it  is  that 
a  fictitious  strength  Ls  given  to  such  paper.  As  the  beating 
proceeds,  the  fibre  bundles  become  separated  into  ultimate 
fibres  and  the  paper  has  to  rely  more  for  its  strength  upon 
the  felting  qualities  of  these  ultimate  fibres  as  distinct  from 
the  fibre  bundles.  The  felting  qualities,  which  are  com- 
paratively low  at  the  early  stages,  gradually  increase  with 
the  beating.  Hence,  in  the  case  of  f>  per  cent,  soda  (Fig.  5), 
with  cae  and  a  half  hour's  beating  where  the  hairiness  is 
rapidly  disappearing  but  the  felting  strength  is  still  low. 
the  breaking  length  of  the  paper  as  indicated  by  the  curve 
is  much  lower  than  at  a  somewhat  earlier  stage,  e.g.,  after 
one  hour's  beating.  These  observations  apply  to  properly 
boiled  stuff  in  which  5  per  cent,  of  soda  has  been 
consumed. 

Hedychium. — Showing   the   effect  of  time  occupied  in 

Beating  upon  the  Breaking  Length  and  Bursting  Strain 

of  Paper. 
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In  the  case  of  a  much  lower  percentage  of  soda  consump- 
tion, as  when  the  boiling  is  incomplete,  the  circumstances 
are  somewhat  different.  Here  (with  2i  per  cent,  soda) 
the  tenacity  of  the  threads  (fibre  bundles)  offers  such 
resistance  to  the  separation  of  the  ultimate  fibres  as  to 
ensure  their  hvdration  as  rapidly  as  they  become  separated. 
This  results  in  an  increase  of  strength,  the  curve  showing 
a  continuous  rise  from  the  first  half-hour  onwards,  in  plaoe 
of  a  fall  followed  by  a  subsequent  rise  as  u  hen  a  .">  per  tint . 
soda  is  used  for  boiling  the  material.  In  all  cases,  however, 
for  equal  times  of  beating  it  will  be  observed  that  the 
smaller  amount  of  soda  gives  the  lower  breaking  length. 

As  the  bursting  strain  of  paper  varies  with  the  thickness, 
it  is  important  to  aote  that  the  substance  of  the  paper 
made  in  each  case  was  20  lb.  Demy  equal  to  74  grim  per 
si),  metre,  with  a  thickness  of  0-10  mm. 

Turning  to  the  bursting  strain  figures  as  indicated  by 
the  dotted  line,  it  will  be  noticed  in  the  cue  of  .">  per  cent. 
NaOH  that   after  the  first   hour  there  is  a  diminution  of 
breaking  length  but  that  the  banting  strain  pomes  : 
minimum  at  a  later  stage  in  the  beating,  that  is.  at  about 
2  hrs.  instead    of  \\  hrs.— that    is.  it    lags    behind    the 
breaking  length,  after  which  it  rapidly  vi- 
lli the  case  of  the  2'.  per  cent,  soda  consumption  <>  ■■. 
incompleted    boiled    material),    the    bursting    strain    • 
rapidlv    up  to    H   hrs.    beating,    after    which.    00   further 
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r-..  only  ;i  slight  rise  is  noticed.     In  this 
tbt-  )mi:  rain  follows  and  lags  behind  the 

that   there   is  some  connection 
banting  strain  and  breaking  length. 

Mr.  i.  EL  Lsstsb  suggested  that  perhaps  the  difference 

between  the  eharacter  of  the  bursting  strain  curve  and 

the  strength  carve  was  due  to  the  fact  that  the  latter  was 

pendent  of  elasticity. 

Mr.  (.'.  BlADU  said  that  the  actual  tensile  strength  of 

a  paper  was  KMnething  v'istimt  from  the  banting  strain, 

\   had  much  to  do  with  the  bursting  strain. 

-r  combined  strength  with  great  elasticity 

an  would  be  relatively  high;    that  was 

why    the    banting    strain    t.  so    valuable.     The 

■lip   between  the  two   Bets  of  curves  might  be 

•  ly  influenced  l>y  the  change  in  the  elasticity  of  the 
per. 

Mr.  •!.   EL  I.  I  that  the  paper  threw   light  on 

.re  of  hydration  and  the  influence  of  soda  treat- 

•  upon  it.      In  eaeee  where  cellulose  was  dealt  with  in 
dibit--  (•  solutions  in  ways  somewhat  analogous  to 

processes  described  by  the  authors,  as  regards  the 

-.  they  had  practically  the  same  problem  to 

with.  although,  generally,  in  bleaching  processes  they 

rith  nmre  dilute  solutions.     The  action  of 

rite  of  lime  resembled  that  of  soda  ;  a  solution 

•it  be  much  weaker  than  the  liquor  which  remained 

1h  h:  chad   to   the  cellulose  itself.     The  case  with 

whi  t  be  abstracted  from  pulp  reminded  him 

ertain  actual  absorption  rather  than 

Ion.*  of  moisture.     It  was  a  ease  of  retention  in  one  case 

etion    in    the    other.     Blotting    papers    were 

gene  rail  rtain   this,   but  he  had  used  the 

thod   for   determining   the   absorptive   value 

rial     A  capillary  tube  charged  to  the  height  to 

whi  would  naturally  rise  therein  was  used.     The 

•  barged  in  that  manner  was  applied  against 

the  ted,  and  there  was   then  a  direct 

iuary  foi  iaed  by  the  materia]  itself  on  the  water 

drawing  it   down  to  an  arbitrary  mark,  say 

down  tb<  He  found  the  rate  of  absorption 

.n  t hi-   manner  to   be  in   many  cases  a  very 

•    »1  of  ;.  .    absorbent  qualities  of 

riaL 

Mr.  i  med  to  him  that  probably 

wmm  merely  surface  tension.     In  the  case  of 

that  it  was  merely  a  question 

tid  that  he  did  not  consider  breaking 

•     t  of  the  strength  of  any  material. 

It  ■  th  in  term-  of  the  unit  ol  sectional 

area  wh  Some  time  ago  he  had 

•  ire-  paper  that  hud   been  mper>calencLered   and 

When      -uper  calendered      the 

papr   wm  reduced   about    one. third    in   thicknet     and    it 

reaaed  in  30         sent.     Dndei  breaking 

iaed  '■'■',  per  eent.,  and  und<i  breaking 

■■  i  be  got  about  80*1   per 

••   •  of  quite  a  different  kind. 

le  from  different  kind-  ol 

from  a  study  of  ■  one  would   h 

•  ;,,l  »h»>  pa|  placed  in  order  when 

ted  under  breaking  length.     They  did  not, 

-.  fall  m  with  tht  that  bad  been  formed, 

.■  length 

ime  out    in   th.-  order  in 

d  to  \f  found  from  a  knowledge 

•       efore,  quite  sure  that 

breaking    length    would    five  nlt« 

itely    homogeneooi    and 
•  i  i  be  time  of  boiling, 
•i  w*dl-kn<,»'  f  any  material  wen 

nd  madi 

WSJ     BUM  h     mnn  bent, 

mora.     In  the  oaee  of 
srr*>-.    H    th-  boiling  i    ipoH, 

:  ■  :        r'  - ■■  ••■   'I.-    [-T" Tit;.'.'i-.  very  carefully,  and 


watch  the  pressure  and  the  timo  so  as  to  get  quite  constant 
results.  Esparto  varied  a  little  in  quality,  and  the  per- 
centage of  alkali  had  to  bo  altered  somewhat.  His  own 
opinion  was  this,  and  it  seemed  to  be  borne  out  by  the 
diagrams  and  results  obtained  by  Mr.  Beadle,  that  the 
cuticle  of  the  fibre  was  in  a  kind  of  gelatinous  condition, 
and  to  some  extent  it  was  not  so  resistant  as  the  inner 
portion  of  the  fibre.  The  outer  skin  was  of  a  slightly 
different  and  more  acid  composition  as  compared  with 
the  centre  of  the  fibre.  If  the  fibre  was  overboiled  the 
reaction  was  so  severe  that  this  was  dissolved  and  they 
got  less  yield.  Instead  of  getting  a  hard  fibre  making  a 
good  hard  paper  they  got  a  very  much  softer  paper.  It 
was  absolutely  necessary,  therefore,  to  keep  the  soda 
down  to  the  right  amount,  and  also  not  to  prolong  the 
boiling  over  a  certain  period.  Of  course,  in  the  case  of 
dirty  rags  it  was  essential  to  keep  a  revolver  going  somewhat 
longer  in  order  to  rub  the  dirt  out.  The  thing  they  had 
to  watch  was  that  they  did  not  get  any  excess  of  soda. 

Mr.  F.  H.  Terleski,  referring  to  the  question  of  pressure 
during  the  boiling  of  the  fibre  with  soda,  asked  if  the 
consumption  of  soda  increased  with  the  pressure,  and  was 
the  difference  in  yield  by  any  means  due  to  removing 
resins  or  soluble  bodies  in  the  caustic  soda  which  might 
possibly  be  present  in  the  fibre.  Had  anything  been  done 
in  the  way  of  extracting  resins,  resinous  bodies,  or  like 
bodies  by  solvents  first  and  then  treating  the  fibre  with 
soda  afterwards  ? 

Mr.  Beadle  said  in  reply  that,  as  the  Chairman  had 
remarked,  the  different  factors  were  easily  dissected;  they 
could  be  expressed  more  or  less  independently  of  one 
another,  though  there  was  a  great  interdependence 
between  them.  Everything  the  paper  maker  did  in  the 
course  of  the  treatment  of  the  raw  material  influenced 
the  final  results.  Thus  the  method  and  time  of  boiling 
altered  the  amount  of  power  consumed  in  the  heating, 
and  what  the  heater  man  did  concerned  the  machine  man  t  oo, 
Reference  had  been  made  to  the  question  of  the  breaking 
length.  Ordinary  breaking  strain  was  not  nearly  so 
valuable  as  breaking  length,  because  breaking  length  was 
an  expression  which  eliminated  the  question  of  cross 
sectional  area  altogether.  If  one  determined  the  breaking 
strain  of  a  paper  it  was  no  use  unless  it  referred  to  a 
paper  of  a  given  substance.  The  breaking  strain  of 
paper  would  vary  with  the  thickness  of  the  paper  and  so 
forth,  whereas  if  the  specific  strength  of  a  paper  material 
was  the  same  in  all  cases  then  the  breaking  length  would 
be  the  same  for  all  thicknesses.  Another  way  of  expressing 
the  strength  was  in  grammes  per  square  millimetre 
sectional  area.  The  cross  sectional  area  could  easily  be 
determined,  but  one  had  to  deal  with  the  question  of 
percentage  by  volume  of  the  air  spaces,  and  paper  might 
contain  anyway  from  20  per  cent,  to  60  per  cent,  of  air 
space.  They  had  published  results  on  about  ninety 
commercial  papers  representative  of  all  classes  (The 
''.M.S.  Units.  Spon).  These  figures  showed  the  proportion 
by  volume  of  air  space  and  that  of  the  cellulose  and  other 
constituents  contained  in  each  paper,  and  they  varied 
enormously.  The  extent  to  which  the  paper  "  bulked  " 
undoubtedly  very  materially  affected  its  specific  strength. 

Mr.  (JtiNN  remarked  that  the  breaking  strain  referred  to 
was  in  terms  of  sectional  area. 

Mr.  BEADLE  continued  that  that  would  be  influenced  by 
the  balking  of  the  paper.     They  might  have  two  papei 
of  equal   "  substance  "  in  lbs.  per  ream,  and  alike  in  all 
other  respects,  but  if  one  was  "bulked  "  more  than    the 
oilier  the  breaking  strain  in  the  cross  sectional  ana  would 
he  different.     Therefore  he  agreed  that  to  eliminate  ti 
difficulties   it  was  far   better  to  express  it  as   breal 
length.     Although  they  opposed  it  for  a  long  time  tl 
had  been  gradually  converted  to  the  method  of  expres 
tin      tn  n    th  of  the  paper  in  breaking  length,  and  it  was 
ooming  much  more  into  use  in  this  country. 

Mr.  <ii  sv  asked  whether  Mr.   Beadle  could  explain  why 
there  was  such  a  difference  in  breaking  length  of  30-1 
cent,  and  7-3  per  cent,  when  they  were  all  calculated  from 
the     mi'    papers.     The  breaking  length  was  of  no  earthly 
ink       it  gave  some  reliable  result. 

Mr.  BbadLB  replied  that  it  might  be  accounted  for  by 
tie-  hulking. 
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Mr.  Gum*  pointed  out  that  the  paper  was  reduced  from 
008  to  006  mm.  in  thickness  in  calendering,  and  conse- 
quently the  strength  of  the  paper  jumped  up. 

Mr.  Beadle  said  the  calendering  of  a  paper  which 
resulted  in  decreasing  its  thickness  would  alter  its  strength, 
and  it  very  much  affected  the  figure  for  breaking  strain 
if  it  was  calculated  per  unit  of  cross  sectional  area,  because 
the  cross  sectional  area  had  been  very  much  reduced.  If 
it  was  expressed  on  a  reduced  cross  sectional  area  it  would 
show  a  much  higher  figure  than  before.  He  agreed  with 
the  view  that  the  breaking  strain  expressed  per  unit  of 
cross  sectional  area  was  altogether  misleading.  It  was  of 
less  value  than  expressing  it  per  unit  of  substance,  which 
came  nearer  the  idea  of  using  the  breaking  length  method 
of  expression.  Everything,  however,  tended  to  point  to 
the  advisability  of  arriving  at  some  uniform  method  of 
expressing  the  strength,  and  his  opinion  was  that  there 
was  nothing  to  beat  the  breaking  length. 

Mr.  Guns  :  It  is  the  one  generally  adopted,  but  it  has 
not  always  given  reliable  results. 

Mr.  Beadle  said  if  they  could  only 
get  into  the  habit  of  using  it  and 
forget  their  old  methods  they  might 
possibly  find  it  very  much  easier  for 
all  concerned.  Certainly  it  was  pretty 
universally  used  on  the  Continent,  and 
seemed  to  give  satisfaction.  As  to  the 
question  of  the  effect  of  pressure  on  soda 
consumption,  pressure  per  se  had  no 
effect  at  all,  as  far  as  he  knew.  In  this 
case  it  was  simply  a  matter  of  reaching 
a  certain  temperature,  and  the  greater 
the  temperature  the  greater  the  rapidity 
of  the  process.  Time  was  a  factor  also. 
They  could  boil  at  higher  pressure  and 
reduce  the  time  or  keep  the  temperature 
down  and  prolong  the  time.  With  regard 
to  the  removal  of  resins,  there  was  a 
very  small  percentage  of  resin  in  ordinary 
pulp-wood.  In  the  case  of  Hedychium 
they  thought  they  might  find  some 
resinous  products  to  account  for  the 
peculiar  parchment -like  properties.  The 
combined  alcoholic  and  ethcrial  extracts, 
however,  amounted  only  to  about 
one  per  cent.,  so  that  resins  could 
not  in  any  way  be  held  to  account  for  the  peculiar  quality. 
Furthermore,  if  resins  had  been  present  to  any  extent 
they  would  probably  have  been  removed  during  the 
boiling  operation. 


itself,  a  catalyst  is  either  formed  or  increased  in  quantity. 
The  group  of  reactions  which  comes  into  question  here 
includes  the  phenomenon  of  autoxidation,  and  for  this 
particular  case  the  type  of  curve  obtained  by  Mr.  Peachey 
is  especially  characteristic.  Perhaps  the*  best  studied 
example  of  the  autoxidation  of  an  organic  substance  is 
that  of  linseed  oil  (A.  Genthe.  Z.  angew.  Chem.,  1907). 
I  append  a  group  of  curves  representing  this  oxidation 
process,  drawn  for  another  purpose  (biological)  from  the 
figures  in  Genthe's  paper.  The  complete  agreement 
between  the  linseed  oil  and  the  rubber  curves  is  at  once 
apparent.  Attention  may  be  called  especially  to  the 
curves  marked  1  and  2.  which  correspond  most  closely 
to  those  obtained  by  Mr.  Peachey.  The  experiments 
of  Mr.  Peachey  show,  therefore,  that  the  oxidation  of 
indiarubber  is  presumably  an  autoxidation  pro*.  • 
analogous  to  that  of  the  formation  of  varnish,  in  which 
the  catalyst  is  probably  (as  in  the  case  of  linseed  oil) 
a  labile  intermediate  product,  rich  in  oxygen  (possibly 
an  organic  peroxide). 


Demonstration"  of  the  Rainbow  Cup. 
Dr.  Hoffert  exhibited  an  instrument  known  as  the 
Rainbow  Cup,  which  was  displayed  by  Professor  Vernon 
Boys  at  the  Royal  Society  Soiree  some  time  ago.  He  said 
that  it  was  interesting  to  chemists  who  were  also  dyers 
and  colourists.  because  the  colours  obtained  were  of  great 
purity  and  brilliance,  and  the  combinations  which  could 
be  secured  were  so  varied  and  numerous  that  those  who 
produced  colours  for  designs  would  find  them  very 
instructive. 


THE  ACTION  OF  GASEOUS  OXYGEN  ON 
INDIARUBBER. 

BY    S.    J.    PEACHEY. 

See  this  J.,  Dec.   16th,  1912,  pp.   1103—1105. 

As  a  contribution  to  the  discussion  on  this  paper, 
Dr.  Wo.  Ostwald,  of  Leipzig,  wrote  as  follows  : — As 
far  as  I  can  gather  from  the  paper  and  the  discussion 
no  attention  has  been  called  to  the  significance  attaching 
to  the  form  of  the  oxidation  curves.  Both  curves  may 
be  referred  to  theS-form  type,  for  it  is  evident  that  after 
a  certain  period  the  second  curve  reaches  a  final  value, 
that  ia  ti  Bay  must  again  become  horizontal.  This 
S-shaped  velocity  curve  for  the  oxidation  of  indiarubber 
enables  one  to  draw  some  interesting  inferences  as  to  the 
'ideal  dynamics  of  the  process,  for  curves  of  this  type 
are  characteristic  of  the  so-called  autocatalytic  processes, 
»•'.,   for   such   reactions    in    which,    during    the    reaction 


Time. 

Mr.  S.  J.  Peachey  said  that  the  suggestion  that  the 
oxidation  of  rubber  was  an  autoxidation  process, 
analogous  to  that  which  occurred  dining  the  "drying  " 
of  linseed  oil,  was  of  great  interest.  As  a  matter  of  fact, 
the  possibilitv  of  peroxide  formation  had  already  presented 
itself  to  him"  and  in  most  of  the  experiment.-  referred  to 
in  his  paper,  the  oxidation  product  was  tested  for  substances 
of  this  nature.  An  aqueous  extract  of  the  resinous  product 
(which  ia  partly  soluble  in  water)  was  treated  with  an 
acidified  solution  of  potassium  iodide,  and  in  even- 
case  there  resulted  a  somewhat  slow  but  eventually  strongly 
marked  liberation  of  iodine.  The  extract  also  save  a 
faint  but  distinct  yellow  colouration  with  a  solution  of 
titanic  sulphate.  It  would  appear,  therefore,  that  either 
hydrogen  peroxide  or  some  organic  Bubstanoe  of  the 
nature  of  a  peroxide  was  always  produced  during  the 
atmospheric  oxidation  of  indiarubber.  a  fact  which 
supported  Ostwald's  view  that  the  reaction  was  one  of 
autoxidation.  Experiments  on  the  nature  of  the  peroxide 
produced  were  now  in  progress. 

Mr     Ci  ittoh    Beadle    said    that    Dr.    Stevens     and 
himself  had  read  a  paper  before  the  International  Congi 
of  Applied  Chemistry,  1912,  dealing  with  the  different  rate 
of  vulcanisation  of  rubber  which  had  been  deprived  of  its 
resins  as  compared  with  normal  rubbers,  and  in  other 
paper-  they  had  communicated  the  effects  of  the  ™»J>val 
oTproteins    upon    the    rate    of  vuleaniaation  ( KoUo«L 
Zeitechrift,    1912,   11.  61,  see  also  this  .1      1912 
Rubber  containing  the  normal  <,uant...cs  of  protein,  and 
csins   behaved   in  quite  a   different  *****  te >rubbei 
whfeh  had  been  deprived  of  them.    He  took  »t  thatMr. 
1  ,.v-s  paper  tended  to  shon    thai   rubbers  deprived 
of     t leu     natural    resin-    were    fel    mow    -wsccpublc    te 
oxidation    and    very    much    more    r.-ad.ly    penahed    than 
rubber  in  its  normal  state. 
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PRESEN  I  A  I  h'N  OF  THE  PERKIN  MEDAL  TO  MR.  J.  GAYLEY.  [Feb.  28,  1913. 


The  i'hurmw  remarked  that  Mr.  Peaohey  had  said 
itely  that   ream-free  rubbei  was  oxidised  Ear  more 
,jui  ii  rubber  containing  the  natural  resins. 


New  York  Section. 


ing    held   at    Rumjurd    Hull,    Chemist*     Building,    on 
Friday,  January  24th,   1913. 


PROF.    M.    0.     WHITAKKR    IX    THE    CHAIR. 


PRESENTATION    OF    THE    PERKIN    MEDAL    TO 
MR.  J.  QAYLEY. 

Dr.    C    K.    Oiamm.kr    said:     It    is    my    very    pleasant 

privilege  as  the   senior   Past -President   of  the  Society    of 

Chemical  Industry,  residing  in  this  country,  to  present  to 

Mr.  James  Gayley  the  Perkin  Gold  Medal,  for    important 

-  in  industrial  chemistry. 

This   medal   has   boon  awarded  to  Mr.   Gayley  by   the 

:  il    Committee    of    the    Associated    Chemical 

and  Electrochemical  Societies  of  America  in  recognition 

of  hi<  most  valuable  work  in  chemical  metallurgy. 

-.-lev  is    the  maternal    grand-nephew  of  Sir 

Henry    Bell,    who   established   steam   navigation   on   the 

Clyde,  where  he  launched  "The  Comet  "  in   1812.     He 

was  born  at  Lock  Haven,  Pa.,  October  1 1th,  1855,  educated 

ttmgham  Academy,  Md.,  and  graduated  from 

Lais  tllege    in    lsTti    with    the    degree    of    Mining 

In   1906  he  received  from  The  University  of 

,-vlvania  the  honorary  degree  of   Doctor  of  Science, 

and    in    1012   the  same  degree   from   Lehigh   University. 

In  HM)8  he  leceived  the  Elliot  Cresson  Gold  Medal  for  the 

Promotion    of    the    Mechanic    Arts    from    the    Franklin 

Instil 

Mr.  Qayley  began  hk  professional  life  as  chemist  for  the 
M  Iron  Company,  'atasauqua,  Pa.,  1877-80.  He 
was  next  superintendent  of  the  Missouri  Furnace  Com- 
pany, St.  Louis,  and  later  was  the  manager  of  blast 
furnace,,  E  and  ('•.  Brooke  ('•>..  Birdsboro,  Pa.,  1880-85. 
In  1885  he  became  manager  of  the  blast  furnaces  at  the 
Thomson  Works,  and  he  was  subsequently  pro- 
moter! to  the  position  of  general  manager  of  the  same 
works;    later    be    b<  UDg    director    of    the 

In    1901    he    was    made    Pn-l 
■    •         (J.8      Steel    Corporation,    remaining' 

in   thin   position   until    1900.     lb-    was   the   inventor  of 
furnace    improvement ■,    bronze    cooling    plat  land 

for  the  ladle  in  pouring  Bessemer  heats,  and  the  dry  air 

I    eennot    recall    a    mora    far-reaching    invention    than 
that    of    thfl    dry    air    bla-t    for    thfl    manufa<  t  up-    of    iron, 

for  which  be  has  leoaired,  bete  sen  October  23rd,  I 
and  September  5th,  1011,  no  lew  than  fifteen  suoce 
patents  in  thin  country.     I  am  told  thai  his  reanrl    in  thi 

redaction  of  at  leael  one  dollar 

pat  tea  m  tf,  •'  producing  pig  iron,  i  making  it 

possible    for   th<-  ir>  to    produce  in  all  weathei 

%  pi  uniform  quality,     when  one  remembers  thai 

there  were  prodaeed  m  the  united  States,  daring  the 

nine   million-   of  ton-   of   pi','  iron,   it    will    be 
on  of  the  dry  air  dla-t  nutans  S  saving 

•i  people  of  $20,000,000  per  annum. 
I  have  pre**  hieve 

the  field  of  applied  ohemj 

on    thai   your  Com- 

mi*-  in    pla4  ing    111     <• .  .  l> •-.    by    thi 

of     tl  recipients      of      the      Perkin 

of  'nir  greatest     indastrial   chemisti   and 

ft  me  grea1   pleasore,  as  the 

.f    the  [  dn  mi  a]    Indti 


and  the  affiliated  Chemical  and  Electrochemical  Societies, 
to  hand  to  Mr.  Gayley  this  token  of  the  appreciation  and 
affection  of  his  fellow-chemists. 

Mr.  James  Gayley  said  :  I  wish  to  thank  Dr.  Chandler 
for  his  gracious  words,  and  also  the  Awarding  Committee 
and  the  Societies  which  they  represent  for  conferring 
this  great  honour  upon  me.  1  appreciate  it  still  more 
because  the  Committee  have  stepped  aside  from  what 
is  purely  the  chemical  industry  to  another  great  industry, 
that  of  iron  metallurgy,  which,  nevertheless,  is  one  in 
which  the  application  of  chemistry  is  the  controlling 
factor,  and  this  recognition  of  the  broader  field  of  chemistry 
brings  with  it  a  keen  sense  of  appreciation  of  this  dis- 
tinction conferred  upon  me. 

The  iron  blast  furnace  is  but  the  chemist's  crucible 
on  a  gigantic  scale,  operated  on  chemical  principles,  and 
the  mechanical  appliances  are  instruments  of  precision, 
constructed  and  adjusted  to  carry  out  in  an  efficient 
manner  the  chemical  reactions  involved. 

The  "  rule  of  thumb  "  practice,  which  ended  thirty-five 
to  forty  years  ago,  is  well-nigh  forgotten.  The  application 
of  chemistry  to  iron  smelting  has  effected  a  wonderful 
transformation  in  that  industry,  so  that  to-day  the 
chemist  occupies  the  foreground  in  directing  its  operations. 

Moisture  in  the  atmosphere  has  long  been  recognised 
as  a  variable  and  influential  element  in  the  manufacture 
of  iron.  Truran,  in  his  "  Manufacture  of  Iron,"  written 
in  1862,  refers  at  length  to  the  influence  of  moisture  on  the 
quality  and  make  of  iron,  and  the  increased  consumption 
of  fuel  in  the  summer  season,  but  does  not  touch  on  the 
problem  of  its  regulation  or  removal.  Later,  in  England, 
it  was  proposed  to  extract  the  moisture  by  passing  the 
air  over  lumps  of  calcium  chloride,  but  Sir  Lowthian  Bell 
showed  the  impracticability  of  that  scheme  on  account 
of  the  rapidly  diminishing  power  of  absorption  possessed 
by  the  calcium  chloride.  Charles  Cochrane,  an  eminent 
iron  manufacturer  of  Great  Britain,  proposed  and  obtained 
a  patent  for  the  extraction  of  moisture  from  the  air  by 
bringing  it  into  intimate  contact  with  liquid  calcium 
chloride  flowing  over  chains  suspended  in  a  chamber ; 
but  later  he  declared  that  the  benefits  to  be  derived  from 
extracting  moisture  did  not  justify  the  cost.  Nevertheless, 
the  moisture  in  the  atmosphere  was  recognised  as  a 
disturbing  element.  Some  of  the  earlier  makers  of 
anthracite  iron  in  the  Lehigh  Valley  stated  that  they 
frequently  knew  in  the  morning  what  kind  of  iron  their 
furnaces  were  making  by  observing  the  weather  conditions  ; 
yet,  prior  to  the  first  dry  air  installation  in  1904,  this 
variable  element  of  moisture  was  accepted  in  a  spirit  of 
resignation,  as  something  to  be  endured,  like  storm  and 
sunshine,  a  condition  beyond  control. 

It  was  my  privilege  to  be  invited  in  1885  to  take  charge 
of  the  Edgar  Thomson  blast  furnaces  of  the  Carnegie 
Steel  Company,  a  plant  which  represented  the  most 
advanced  construction  in  blast  furnace  equipment,  and 
was  supplied  with  the  best  fuel  and  ores.  In  the  operation 
of  these  large  furnaces  the  influence  of  the  atmosphere 
was  forcibly  impressed,  as  the  steel  works  were  being 
supplied  with  hot  metal  direct  from  the  furnaces — for  the 
Jones  metal  mixer  had  not  come  into  use.  It  was  a 
difficult  matter  to  supply  metal  approximating  uniformity 
even  under  the  best  conditions,  and  quite  impossible 
under   conditions  of  varying  atmospheric   humidity. 

I 'or  several  years  observations  were  made  twico  a  day 
of  the  moisture  in  the  atmosphere,  and  a  direct  relation 
established  between  the  quantity  of  moisture  and  the 
grade  of  metal,  with  particular  reference  to  the  silicon 
which  is  the  heat  producing  element  in  the  acid  Bessemer 
converter.  In  summer  the  air  blown  into  the  conveitei 
heavily  charged  with  moisture,  and  in  consequence 
a  higher  percentage  of  silicon  in  the  metal  was  normally 
required,  while  at  the  same  time  these  atmospheric 
condition!  operated  on  the  furnaces  to  produce  a  metal 
lower  in  *ihcon;  thus  the  operation  of  furnaces  in  con 
junction  with  Bessemer  converters  on  direct   metal  maj 

well    be    presumed    to    have    been    a    difficult   and    trying 
proposition. 

Under  thee  conditions  of  manufacturing,  the  ren 
of  the  moisture  from  the  at  mosphei'e.  or  rather  its  reduction 
to  a  low  degree  and  one  of  practical  uniformity,  appeared 
to  bold  out  the  only  means  of  effecting  regularity,  and  at 
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the  same  time  to  promise  a  considerable  saving.  It  was 
a  matter  of  constant  observation  that  a  sudden  change 
in  the  weather,  making  a  quick  drop  in  the  temperature 
and  content  of  moisture,  would  cause  the  furnaces  to 
work  excessively  hot,  but  this  period  of  dryness  could 
not  be  taken  advantage  of,  for  before  any  changes  could 
be  made  effective  in  the  furnace  charge  to  meet  current 
atmospheric  conditions,  the  moisture  might  have  increased 
to  its  normal  seasonable  amount. 

Observations  of  the  humidity  in  the  atmosphere  were 
made  daily  from  1886  to  1890,  when  the  first  experiments 
for  moisture  removal  were  begun.  A  modern  furnace 
consumes  about  40,000  cb.  ft.  of  air  per  minute,  and  for 
each  grain  of  moisture  per  cubic  foot  there  enters  the 
furnace  one  gallon  of  water  per  hour  for  each  1000  cb.  ft., 
that  is,  if  the  moisture  was  1  gr.  per  cb.  ft.,  40  gallons  of 
water  would  enter  the  furnace  per  hour.  The  variation 
of  moisture  from  month  to  month  in  the  Pittsburg 
district  is  shown  in  the  following  table  : — 


Water  per  hour 

Average 

Weight  of  water 

entering  a  furnace 

temp. 

per 

using  40,000  cb.  ft. 

cubic  foot  of  air. 

of  air  per  minute. 

°F. 

grains. 

gallons. 

January    . . 

37-0 

2-18 

87-2 

February    . 

31-7 

1-83 

73-2 

March    

47-0 

3-40 

136-0 

51-0 

3-00 

120-0 

May 

61-6 

4-80 

192-0 

71-6 

5-04 

237-6 

Julv 

70-2 

5-60 

224-0 

August    . . . 

73-6 

5-16 

206-4 

September 

70-4 

5-68 

227-2 

October  . . . 

56-4 

4-00 

160-0 

November  . 

40-1 

2-35 

91-0 

December  . 

36-0 

2-25 

90-0 

While  the  moisture  in  January  averaged  2-18  grains, 
yet  the  variation  for  the  month  was  from  0-56  gr.  to 
2-55  gr.,  and  while  June  shows  an  average  of  5-94  gr., 
yet  the  extreme  variation  was  from  4-8  gr.  to  8-50  gr., 
or  in  other  words  the  moisture  entering  the  furnace 
varied  from  192  to  340  gallons  per  hour.  During  the 
mid-winter  period  the  moisture  may  vary  as  much  as 
150  percent,  in  the  same  day,  but  in  mid-summer  it  rarely 
varies  more  than  25  per  cent. 

Having  secured  extensive  data  on  the  varying  humidity 
of  the  atmosphere  over  a  period  of  five  years,  the  problem 
of  reducing  the  moisture  and  making  it  uniform  next 
presented  itself. 

The  experience  of  English  engineers  was  against  the 
absorption  process  with  calcium  chloride,  and  my  pre- 
decessor at  the  Edgar  Thomson  Works,  Mr.  J.  H.  Cremer, 
had  constructed  an  apparatus  to  desiccate  in  the  same 
way,  but  he  obtained  very  unsatisfactory  results.  As 
our  observations  showed  a  reduction  of  moisture  through 
a  reduction  of  atmospheric  temperature,  the  reduction 
of  temperature  by  mechanical  refrigeration  suggested 
itself  as  the  obvious  method  of  removing  the  moisture ; 
and  on  this  basis  the  first  experiment  was  undertaken  in 
1890  in  a  crude  way. 

We  began  by  passing  air  through  two  chambers  in 
Miccession  :  in  the  first  chamber  the  air  came  in  contact 
with  pipes  cooled  by  water,  and  in  the  second  chamber 
anhydrous  ammonia  was  expanded  through  the  pipes. 
As  the  air  came  from  the  blowing  engine  it  was  quite  warm, 
but  after  passing  through  the  chambers  it  was  very 
cold  ;  each  chamber  was  only  six  feet  long,  and  the  volume 
of  air  treated  was  small  indeed. 

Various  forms  of  apparatus  were  constructed  from  the 
period  1890  to  1895,  and  tests  were  made  as  opportunity 
offered.  In  1896  I  left  the  active  management  of  the 
works  to  enter  upon  the  general  business  of  the  Carnegie 
Steel  Co.  in  connection  with  the  ore  department  and  the 
assembling  of  all  raw  materials.  If  the  opportunities 
lor  experimenting  were  rare  when  stationed  at  the  works, 
they  became  more  so  when  located  in  the  general  office. 

therefore  secured  the  services  of  a  young  engineer, 
Mr.  Walter,  from  a  refrigeratiiiL'  company,  and  when  they 
learned  the  nature  of  my  experiments  they  kindly  loaned 
me  a  small  ammonia  compressor  to  carry  on  the  work. 


We  used  two  air  drying  chambers — each  four  feet  square 
and  eight  feet  long,  filled  with  pipe  coils  and  equipped 
with  the  necessary  refrigerating  appliances.  A  blast 
engine  with  an  air  cylinder,  three  feet  in  diameter  and 
capable  of  supplying  3500  cb.  ft.  of  air  per  minute,  was 
installed,  and  from  this  engine  and  its  small  air  supply 
the  data  were  worked  out  for  treating  40,000  cb.  ft.  of 
air,  which  was  the  quantity  required  to  supply  a  modern 
blast  furnace. 

We  had  ourselves  to  work  out  the  necessary  data  for 
a  practical  demonstration ;  makers  of  refrigerating 
machinery  were  unable  to  help  us,  the  treatment  of  a 
hurricane  of  air  being  an  entirely  different  problem 
to  refrigerating  the  air  for  cold  storage  rooms.  In  our 
experiments  we  tried  rarefaction  with  refrigeration, 
but  we  did  not  obtain  satisfactory  results.  For  some  time 
the  chamber  into  which  the  cold  air  was  discharged 
accumulated  a  large  quantity  of  snow,  and  the  air  flowing 
in  produced  a  veritable  snowstorm.  This  was  delightful 
on  a  hot  July  day,  but  unless  we  could  have  overcome 
this  snowstorm  it  would  have  been  disastrous  to  the 
process.  We  tried  to  extract  it  from  the  air,  but  without 
success.  The  essential  thing  was  not  to  produce  it,  and 
in  this  we  were  finally  successful.  We  were  trying  to 
refrigerate  to  a  very  low  and  unnecessary  degree,  and  the 
frost  did  not  become  fixed  on  the  cold  pipes  ;  by  increasing 
the  temperature  of  the  brine  circulating  through  the  pipes 
the  snow  became  fixed,  and  promptly  disappeared  from 
the  cold  air  blast.  We  worked  generally  under  conditions 
of  the  highest  humidity  in  the  Pittsburg  district,  which 
we  secured  by  admitting  steam  to  the  air  inlet  when 
necessary. 

About  the  year  1900  we  had  plans  worked  out  in  detail 
for  a  plant  to  treat  40,000  cb.  ft.  of  air  per  minute,  and 
I  then  applied  to  my  company  for  an  appropriation  of 
$100,000  to  make  this  installation;  and  here  my  most 
difficult  work  began — to  persuade  my  associates  that 
moisture  in  the  air  could  appreciably,  even  in  a  small 
degree,  affect  the  working  of  a  blast  furnace.  Money  was 
readily  appropriated  for  the  mechanical  appliances  of  the 
furnaces,  or  for  securing  uniformity  in  the  physical  and 
chemical  composition  of  the  ores,  coke,  and  limestone, 
but  few  realised  that  the  weight  of  air  consumed  per  ton  of 
iron  was  50  per  cent,  greater  than  that  of  the  other  raw- 
materials  combined.  It  was  not  until  1903  that  I  secured 
an  appropriation  to  construct  the  first  plant. 

Early  in  June,  1904,  the  dry-air  plant,  which  was 
erected  at  the  Isabella  Furnaces  at  Pittsburg,  was  in 
proper  working  order  and  ready  to  be  put  on  the  furnace. 
It  was  necessary  to  apply  the  dry  air  gradually  so  as  not 
to  disturb  the  furnace  adjustment,  and  as  there  were 
three  blast  engines  we  arranged  first  to  supply  dry  air 
from  one  engine,  making  the  blast  one-third  dry  air.  We 
decided  to  apply  this  dry  air  at  9  a.m.,  and  I  had  the 
weight  of  ore  charge  increased  by  5  per  cent.,  and  this 
increase  was  timed  to  reach  the  combustion  zone  of  the 
furnace  at  11  a.m.  When  the  dry  air  was  turned  on  at 
9  a.m.  the  furnace  soon  showed  the  effect  of  it,  the  gas 
became  greyer,  a  sure  sign  of  the  furnace  working  hotn  r, 
and  when  the  5  per  cent,  increase  in  ore  had  reached  the 
hearth  it  was  not  discernible  that  the  furnace  had  been 
given  an  increased  duty. 

The  operations  of  the  furnace  were  conducted  on  a 
conservative  basis,  and  the  long  time  spent  in  working  out 
and  developing  the  air  drying  plant  was  rewarded,  for 
the  plant  started  and  continued  to  perforin  its  work 
without  a  hitch.  By  the  sixth  day  the  furnace  was  being 
supplied  with  two-thirds  dry  air  and  one-third  natural 
air,  and  9  per  cent,  increase  in  ore  charge  had  come  to 
work  :  the  furnace  condition  was  splendid.  The  9  jar 
cent,  in  increased  weight  of  ore  charge  represented  the 
same  percentage  increase  in  output,  and  a  like  reduction 
in  the  amount  of  fuel  used  per  ton  of  iron. 

At  this  point  there  was  a  delay  of  two  months,  Owing 
to  the  collapse  of  the  refrigerating  chamber,  the  com 
walls  of  which  were  not  equal  to  the  strain  of  the  v  ibrations 
of  the  blast  engines.  The  repairs  having  been  completed 
the  furnace  was  started  again  a-  before,  and  in  two 
weeks'  time  we  had  set  urea  a  fuel  economy  of  15  per 
cent.,  and  then  by  Bmall  increments  we  gradually  worked 
up   to   a   point   of   20   per   cent,   efficiency.     That    i.-.    wi 
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v  fuel  wring  «<f  U  per  cent,  and  increased  the 
output  to  tho  mubm  extent  This  practice  was  continued 
for  \  months,  bat  the  manager  thought  it  was 

to  make  some  allowance  for  irregularities  in  the 
raw  in.it<-ri.il-.  and  the  fuel  economy  was  adjusted  to  15 
pet  cent.  Even  with  dry  air  blast  there  is  a  disinclination 
t.<  work  up  to  the  bigh  limit  of  efficiency,  for  the  prior 
experience  of  every  furnace  manager  with  natural  air  had 
shown  the  now  will  of  keeping  a  good  margin  of  safety. 

Our    tir-t    installation    eonsisted    of    a    chamber   filled 
with  pipes,  the  air  being  cooled  by  indirect  contact  with 

ing  fluids  (brine).     The  temperature  of  the  brine  is 

.  that   the  air  entering  the  chamber  at   80°  P.  is  dis- 
F.     In  the  two-stage    proeees    tho  air  is 

ight  into  direct  contact  with  refrigerated  water  in  the 
chamber,  and  is  reduced  to  about  35°  F.  ;  then  it 
peases  to  the  second  chamber  filled  with  pipe  coils  through 
which  brine  circulates,  and  the  final  temperature  is 
obtained.  The  two  stage  method  is  more  cheaply  operated, 
and  costs  a  third  leas  to  build. 

It  was  not  our  purpose  throughout  our  experiments  to 
work  out  the  moat  economical  method  of  drying  air  for  the 
tir-t  installation.  What  we  aimed  at  was  to  construct  a 
would  efficiently  and  continuously  produce  dry 
air.  in  order  to  determine  its  economical  value  in  the  furnace. 
The  following  chart  shows  the  variableness  of  moisture 
in  natural  air,  and  the  regularity  of  dry  air.  The  record 
cover-  the  month  of  July,  1910  . 
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The  following  exhibit  is  taken  from  the  records  of  a  dry 
•ir  plant  an  the  quantity  of  water  extracted  from 

tir. 


Gallons  of  water  delivered 
to  furnace  in  24  hours. 
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The  records  obtained  at  several  works  from  the  use  of 
dry  air.  and  which  in  each  case  cover  a  considerable 
period,  are  as  follows  : — Works  A  obtained  a  decrease  in 
coke  consumption  of  10*5  per  cent,  and  an  increase  in 
output  of  23  per  cent.  Works  B  obtained  a  decrease  in 
coke  consumption  of  6  per  cent,  and  an  increase  in  output 
of  153  per  cent.  Works  C  obtained  a  decrease  in  coke 
consumption  of  9-8  per  cent,  and  an  increase  in  output 
of  11-8  per  cent.  Works  D  obtained  a  decrease  in  coke 
consumption  of  10-5  per  cent,  and  an  increase  in  output 
of  lb  per  cent.  The  results  obtained  at  different  plants 
are  modified  by  the  raw  material  used,  and  the  personal 
equation  of  management  enters  into  it. 

The  results  given  above  are  taken  from  works  in  three 
different  countries.  The  claim  I  personally  make  for  the 
process  is  that  with  an  increase  in  output  of  10  per  cent. 
the  saving  in  fuel  per  ton  of  iron  will  be  reduced  10  per 
cent.,  and  I  consider  this  conservative. 

One  of  the  advantages  obtained  through  dry  air  is  the 
elasticity  it  permits  in  the  furnace  operations  to  meet- 
business  conditions.  If  trade  is  dull,  the  furnace  can  be 
operated  to  secure  the  maximum  of  fuel  economy  with 
a  small  increase  in  output,  but  when  trade  is  "  booming  " 
and  pig  iron  is  in  demand  an  increased  output  is  more 
desirable  than  a  saving  in  fuel,  and  the  furnace  can  readily 
be  made  to  respond. 

The  manager  of  the  Dowlais  Works,  at  Cardiff,  Wales, 
experimented  with  one  furnace  to  determine  what  results 
could  be  obtained  under  each  condition  of  operating.  For 
a  period  the  furnace  was  operated  principally  to  secure 
increased  output,  and  obtained  an  increase  of  26  per  cent, 
with  a  fuel  saving  of  12-3  per  cent.  In  the  next  period 
they  operated  principally  to  obtain  decreased  fuel  con- 
sumption, and  obtained  an  increase  in  output  of  12  per 
cent,  with  a  decrease  in  fuel  of  17-4  per  cent. 

In  addition  to  the  advantages  from  dry  air  already 
mentioned,  it  is  found  that  the  furnace  works  with  greater 
regularity,  and  in  consequence  a  more  uniform  metal  is 
produced,  and  a  required  grade  of  metal  can  be  made  with 
precision.  In  low-silicon  irons  the  sulphur  does  not 
increase  as  it  does  when  natural  air  is  used.  The  saving 
in  coke  effects  a  corresponding  saving  in  the  limestone 
necessary  to  flux  the  ash  of  the  coke,  and  there  is  less 
phosphorus  entering  the  metal.  As  the  furnace  charges 
settle  more  regularly,  there  is  less  fine  ore  carried  over 
with  the  gases. 

A  manager  of  blast  furnaces  using  dry  air  recently 
said  that  they  found  it  to  be  an  "educator"  in  their 
practice,  as  it  had  taught  them  the  advantage  of  securing 
regularity  in  many  other  directions. 

I  shall  not  attempt  herein  to  set  forth  any  of  the  theories 
advanced  to  account  for  the  fuel  saving,  which  has  been 
found  to  be  in  excess  of  what  is  necessary  to  dissociate  the 
moisture.  That  feature  has  been  ably  discussed  both  in 
America  and  in  Europe. 

Mr.  Henry  M.  Howe  made  the  following  remarks: — 

Interesting  as  are  the  other  aspects  of  the  Gayley 
process,  its  greatest  interest  lies,  I  think,  in  the  light  which 
it  throws  on  the  nature  of  expert  evidence  and  on  the 
value  of  expert  opinion. 

It  consists  simply  of  drying  the  air  used  for  burning  the 
fuel  in  the  iron  blast  furnace,  apparently  a  rather  simple 
matter.  As  a  heat  engine  the  blast  furnace  was  known 
to  be  highly  efficient,  as  human  heat  engines  go. 
Nevertheless,  by  the  extremely  simple  step  of  drying  the 
blast  Mr.  Gayley  made  a  further  important  saving  of  fuel, 
amounting  in  some  cases  to  20  per  cent.,  and  accordin 
oiii  f .i «  i  nt  evidence  to  about  JO  per  cent,  on  an  average, 
for  usual  American  conditions. 

The  heat  required  for  heating  and  dissociating  the 
moisture  of  the  Mast,  is  a  minute  traction  of  the  total  heal 
requirement  of  the  blast  furnace  process:  how  then  dare 
we  say  that  the  removal  of  this  heat  requirement  may 

save  lo  or  even  20  per  cent,  of  the  fuel  '.' 

.Not  ;i  f'-w  of  us  had  grown  so  used  to  calculating  the 
heat  needed  for  a  given  chemical  and  physical  work  like 
that    of    the    blast,   furnace,   and   the   heat    evolved    by   the 

oombu  tion  of  a  given  weight  of  fuel  under  known  con- 
ditions,  and  to  calculating  thus  the  thermal  balance,  that 
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we  had  lost  sight  of  the  supreme  importance  of  tempera- 
ture. The  atmospheric  moisture,  calorimetrically  con- 
sidered, is  indeed  slight,  but  thermometrically  considered 
it  is  sometimes  of  overwhelming  importance.  As  to  its 
effect  on  climate,  Tyndall  says  :  "To  say  that  on  a  day 
of  average  humidity  in  England  the  atmospheric  vapour 
exerts  100  times  the  action  of  the  ah  itself  would  certainly 
be  an  under-statement  of  the  fact."  The  sum  and  sub- 
stance of  it  is  that  the  blast  furnace  process  has  among 
its  various  duties  to  supply  a  certain  quantity  of  heat  at 
or  above  a  certain  high  temperature,  which  for  brevity 
we  may  call  the  critical  temperature.  No  quantity  of  heat 
offered  at  any  lower  temperature  will  do  this  work.  Dry- 
ing the  blast  saves  fuel  by  improving  the  temperature- 
distribution  of  the  heat  generated. 

In  the  blast  furnace,  when  combustion  has  raised  the 
temperature  above  the  critical  point,  there  is  available  first 
a  certain  quantity  of  heat  above  that  temperature,  the 
hyper-critical  heat,  and  second  another  and  larger  quantity 
of  heat  below  that  temperature,  the  hypo-critical  heat, 
the  heat  remaining  when  the  temperature  has  sunk  to  the 
critical  point.  The  hyper-critical  heat  is  needed  for 
certain  work  which  can  be  done  only  at  hyper-critical 
temperatures,  the  hypo-critical  heat  is  available  for  work 
which  can  be  done  at  hypo-critical  temperatures  ;  so  that, 
just  as  we  have  hyper-  and  hypo-critical  heat,  we  have  also 
hyper-  and  hypo-critical  work.  For  heat  economy  the 
hyper-critical  heat  should  be  to  the  hypo-critical  as  the 
hyper-critical  work  is  to  the  hypo-critical  work.  The 
proportion  between  the  two  evidently  depends  on  the 
temperature  reached  by  combustion  itself.  The  higher 
this  temperature,  the  higher  proportion  does  the  hyper- 
critical heat  bear  to  the  hypo-critical  heat.  If  the  tem- 
perature developed  by  combustion  is  so  low  that  the 
ratio  of  hj'per-  to  hypo-critical  heat  is  too  low,  i.e.,  below 
the  ratio  of  hyper-  to  hypo-critical  work,  then  in  generating 
enough  hyper-critical  heat  to  do  the  hyper-critical  work 
we  are  forced  to  generate  an  excess  of  hypo-critical  heat 
over  and  above  the  hypo-critical  needs  of  the  process,  and 
this  excess  of  hypo-critical  heat  is  used  to  poor  advantage 
or  is  wasted.  A  mere  change  in  the  ratio  between  hyper- 
and  hypo-critical  heat,  induced  by  a  change  in  combustion 
temperature,  can  lead  to  a  wholly  disproportionate  change 
in  the  economy  of  the  process  of  the  blast  furnace. 

Thus  it  was  with  Neilson's  introduction  of  the  hot  blast. 
Formerlv  blast  furnaces  were  fed  with  cold  air,  with  the 


result  that,  because  of  the  low  temperature  of  combustion, 
the  proportion  of  hyper-critical  to  hypo-critical  heat  was 
far  below  the  proportion  of  hyper-  to  hypo-critical  work 
needing  to  be  done,  with  the  result  that  the  burning  of 
enough  fuel  to  provide  enough  hypo-critical  heat  yielded 
a  quantity  of  hyper-critical  heat  far  in  excess  of  the  hyper- 
critical  work  to  be  done,  and  this  excess  was  used  to  "poor 
advantage  or  wasted.  Hence  raising  the  temperature  of 
combustion  by  heating  the  blast  led  to  a  saving  of  fuel 
which  appeared  little  short  of  miraculous. 

The  degree  of  economy  caused  by  blast  drying  should 
vary  from  case  to  case  with  the  initial  lack  of  hyper- 
criticalness  in  the  combustion  temperature  ;  and  if  there 
is  no  such  lack  initially,  as  may  happen  conceivably,  then 
blast  drying  should  cause  no  economy. 

Other  means  of  adjusting  the  ratio  of  hyper-  to  hypo- 
critical heat  suggest  themselves,  such  as  raising  the 
temperature  of  combustion  by  further  preheating  the 
blast,  by  enriching  it  in  oxygen,  by  removing  part  of  the 
atmospheric  nitrogen,  and  by  electric  induction  at  the 
very  focus  where  the  hyper-critical  work  goes  on  ;  and 
lowering  the  critical  temperature  by  changes  in  the  conduct 
of  the  process.  We  have  not  reached  the  end  of  know- 
ledge in  general,  or  of  the  improvement  of  the  blast  furnace 
process  in  particular.  But  the  fact  that  blast  drying,  in 
removing  the  effects  of  the  fluctuations  in  the  atmospheric 
moisture,  removes  a  serious  cause  of  irregularity  in  the 
working  of  the  furnace  and  in  the  quality  of  its  product, 
gives  it  an  administrative  and  commercial  advantage 
over  other  means  of  raising  the  combustion  temperature 
which  may  well  be  decisive. 

The  deliberateness  and  caution,  indeed  the  tardiness, 
with  which  the  iron  trade  has  proceeded  in  adopting  dry 
blast  is  referable  to  various  reasons,  such  as  hesitation  to 
incur  the  certainly  great  expense  of  its  installation,  the 
competition  of  other  devices  for  increasing  earnings  in 
other  directions,  the  wish  of  each  to  get  the  benefit  of  the 
experience  gained  by  its  earlier  adopters,  uncertainty  as 
to  whether  the  saving  found  by  one  will  apply  to  the 
different  conditions  of  another's  furnace,  and  the  like. 

Dr.  Edward  Hart  gave  some  personal  recollections  of 
Mr.  Gayley's  early  career,  and  referred  to  his  generosity 
in  providing  the  means  for  establishing  new  chemical 
laboratories  at  Lafayette  College,  as  well  as  his  munificent 
gifts  to  Lehigh  University  and  the  Allegheny  Observatory. 
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Some  properties  of  ted  vulcanised  fibre.     Parker.     See  V. 


Patents. 

St  paroling  materials  of  difft  r<  »/  tpt  dfic  gravity  :   Machinery 

for . .    P.   J.    Ode   and    Mineral  Concentrators,   Ltd., 

London.     Eng.  Pat.  22,452,  Oct.  11,  1911. 

Tnrc  materials  to  be  separated  are  fed  on  to  the  upper 
surface  of  an  endless  flexible  travelling  belt,  provided 
with  transverse  riffles.  Water  is  fed  on  to  the  belt  near 
its  highest  point,  and  flows  downwards  in  the  opposite 
direction  to  the  travel  of  the  belt.  The  belt  is  mounted  in 
inch  a  manner  that  it  is  nearly  horizontal  at  the  lower 
end  and  rises  with  a  gradually  increasing  gradient.  In  this 
way  the  damming-back  action  of  the  riffles  gradually 
diminishes  from  the  lower  end  of  the  belt  upwards  and 


becomes  zero  at  the  highest  point,  where  the  concentrate 
is  discharged.  A  transverse  motion  is  also  imparted  to 
the  belt  to  assist  the  separation. — W.  H.  C. 

Evaporating,  distilling,  ■mil  similar  installations.  O. 
Soderlund,  T.  Boberg,  and  Teohno-Chemieal  Labora- 
tories, Ltd.,  London.  Eng.  Pat.  22,1)70,  Oct.  14.  1911. 
Thf  claims  relate  t.»  improvements  in  the  process  de- 
scribed in  Eng.  Pat.  12,402  of  1911  (this. I.,  1912,971).  As 
the  solution  being  evaporated  becomes  more  concentrated, 
the  boiling  point  rises,  and  to  overcome  any  diflieulties 
caused  by  this,  it  is  proposed  t<>  carryout  the  evaporation 
in    successive    Stages,     with    increased     pressure    &(     eVBTj 

succeeding  sta^e.     This  end  is  attained  by  providing  a 

series  of  evaporators.  BO  that  each  stage  i-<  carried  out  in  a 
separate  vessel,  or  the  whole  e\  a  porat  ion  may  b«  com- 
pleted in  one  vessel  by  providing  a  compressor  v.  huh  em 

be  so  regulated  that,  as  the  liquid  becomes  more  ooa 
oentrated,  the  compression  becomes  greater.  — W.  B.  ('. 
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■iepamting  materials  of  difltrimj  sptfijic  gravities  ;    Wathtnij 
appiiraiu*  for     -  if.  .1     tirc.nes.    Derby.      Eng,   Pat. 

143,  Juno  16,  1912. 

A   kotakv   pump  Of  wheel.    B,    provided  with   blades.   (!. 

1  in  the  direction  of  the  arrow  in  the  upper  layer 

of  water  in  any  suitable  type  01  washer.   A.  and  delivers 


the  water  together  with  the  lighter  material  into  the 
■cttunz  tank.  J.  Tin-  solids  Battle  to  the  bottom  of  J, 
and  ate  removed  by  suitable  means,  and  the  water  returns 
throuuh  the  pipe,  K.  the  appef  end,  L,  of  which  is  adjust- 
»  r,  A.  to  be  used  over  ugain. — W.  H.  C. 


iohmenner.     •  ■■  i . 
1910. 


Pat.  263,626,  Dec.  4, 


u  apparatus  in  which  the  evaporation 
is  effected  in  ehamben  mxtec  progreaoivoly  decreasing 
pressure,  the  Liquid  overflowing  bom  one  raoh  ohambei 
to  the  next,  and  i.»  specially  applicable  to  apparatus  in 
which    annular  ting    and    condensing    chambers 

*r»  tncallv.  one  inaide  the  other      Accord- 

•  he  pri-sent  patent  a  pipe,  or  chamber,  through 
which  th<-  liquid  now*,  in  paTnrifl  from  one  evaporating 
chamber  to  another,  is  disposed  between  the  Brat- mentioned 
cvajH.rati.i.'  chamber  and  the  condensing  <  hamber,  and 
in  th<-  <  >pparatiLs  it  al-o  i^  of  an  annular 

»h»:  to  one  claim  the  annular  walla  of  the 

i  to  the  cover  of  the  apparatus, 

nnular  partition-   between   the  evaporating 

I  to  the  bottom  or  Boor 

.  .  m  order  lo  faoflHete  oleaning. — A.  8. 

C    H.    Borrmann. 

19,  .lulv  s.',.  1910. 

ed,  above  the  chamber  in  whion 
bet*  i-  another  chamber  designed  to 
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\  iow-glass,  m.  When  a  sufficient  quantity  of  tar  has 
accumulated,  it  may  be  removed  continuously  by  means 
of  a  pump,  or  it  may  be  run  off  through  n,  after  closing 
/  and  admitting  air  to  the  separator,  i. — A.  S. 

Evaporating   apparatus  for   brine   and   other   luiuids.     F. 
Schulz.     Ger.  Pat.  254,486,  Sept.  1(5,  1911. 

The  patent  i  elates  to  evaporating  pans  having  heating 
channels  in  the  bottom.  The  heating  channels  are  closed 
against  the  interior  of  the  evaporator  by  thin  metal  plates 
fixed  in  place  by  welding  and  lying  in  the  plane  of  the 
bottom  of  the  evaporator. — A.  S. 


Distillation  ;    Process  and  apparatus  for 


E.  A.  R. 


Chenard.     First  Addition,  dated  July  8,  1912,  to  Fr. 
Pat,  443,499,  May  7,  1912  (this  J.,  1912,  971). 

In  one  form  of  apparatus  according  to  the  principal 
patent,  the  vapours  are  passed  through  a  series  of 
fractionating  chambers  built  up  of  a  series  of  inverted 
conical  trays  arranged  oko  above  the  other  with  cylindrical 
containing  walls,  alternate  trays  being  perforated  at  the 
centre  and  near  the  periphery  respectively,  so  that  the 
vapours  pass  in  a  zig-zag  course  through  the  chambers. 
The  liquid  collecting  at  the  centre  of  the  trays  perforated 
near  the  periphery  passes  into  small  U-shaped  tubes, 
where  it  is  subjected  to  the  slightly  higher  temperature 
of  the  tray  next  beneath.  In  another  arrangement  the 
vapours  pass  in  a,  horizontal  direction  through  the 
chambers,  which  are  provided  with  vertical  partitions 
perforated  in  a  similar  manner  to  the  above. — H.  H. 

Drying  wet  grains,  spent  hops,  and  so  forth.  A.  T.  Smythe, 
Craven  Arms,  Shropshire.     Eng.  Pat.  429,  Jan.  6,  1912. 

The  apparatus  consists  of  an  elongated  chamber  through 
which  the  material  to  be  dried  is  passed.  Highly  heated 
air  is  injected  into  the  material  from  pipes  having  nozzles 
distributed  along  the  path  taken  by  the  material,  or  the 
air  is  injected  between  a  series  of  stepped  overlapping 
shelves,  formed  in  the  chamber.  The  hot  air  is  introduced 
at  a  high  velocity,  so  that  in  addition  to  drying  the  material, 
it  also  serves  to  assist  the  passage  of  the  latter  through  the 
apparatus. — W.  H.  0. 

Desiccating  apparatus.     A.   P.   Hunt,  Chicago,  111.     U.S. 
Pat,   1,050,403,  Jan.  14,  1913. 

The  material  to  be  desiccated  is  forced  through  inlet 
openings,  into  the  upper  end  of  a  vertical  chamber,  and 
hot  gas  is  forced  into  the  chamber  through  a  pipe  with 
lateral  openings,  itself  projecting  into  the  chamber  and 
directed  downwards  and  centrally  through  it.  At  the 
bottom  of  the  chamber  is  a  separator  which  collects 
and  discharges  the  dried  material  and  directs  the  air  to 
the  exit  ports. — W.  H.  C. 

liquids  or  solids  held  in  suspension  or  combined  in  gases 
or  fumes  ;  Extraction  of — — .  J.  Armstrong,  London. 
En<r.  Pat.  821,  Jan.  10,  1912. 

The  j^as  containing  the  materials  to  be  removed  is  com- 
pressed and  forced  through  the  liquid,  a,  in  the  several 
oompartmentl  of  the  washer  from  the  jets,/.  Cones,  e1, 
open  at  both  ends  and  rifled  internally,  are  fixed  as  shown 
io  break  up  the  gas  into  an  exceedingly  fine  state  of 
division.     A    wire    operated    from    without,    through    a 


tuffing  box,    -.   bj    means  of  a  bent    liver,  ii),ij,  is  provided 

to  keep  tie    ,,i-  clear.     Openings,  k,  allow  the  wawlun;/ 

liquid    to    circulate    between    the    outer    tank,    b,    and    1 1" 

inner  compartments  of  tin  washer.    Claim  is  made  for  the 
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use  in  this  washer  of  tar  for  condensing  tar,  of  acid  for 
ammonia,  of  oil  for  benzol  and  light  hydrocarbons,  and  of 
water  or  other  cheap  liquid  for  solids. — W-  H.  C. 

Gases  ;    Purifying,  cooling,  and  mixing  apparatus  of  the 

"disintegrator'    type    for .     H.     Theisen.     Second 

Addition,  dated  June   11.   1912,  to  Fr.    Pat.  404,336. 
June  23,  1909  (this  J.,  1910,  201). 

Comprises  detail  improvements  in  a  rotary  gas-washing 
apparatus  of  the  "  disintegrator  "  type  as  follows,  viz.  : 
(1)  the  fan  blades  are  curved  to  impel  the  gases  more 
forcibly  against  the  washing  surfaces,  and  are  perforated 
to  prevent  accumulation  of  dust,  etc. ;  (2)  the  washing 
liquid  is  collected  and  carried  away  by  a  channel  formed 
round  the  periphery  of  the  casing ;  (3)  the  speed  at  which 
the  gas  passes  through  the  apparatus  may  be  increased 
by  providing  the  periphery  of  the  rotary  drum  with 
outlet  tubes  sufficiently  long  to  contain  a  body  of  gas 
which  is  subject  to  strong  centrifugal  action ;  (4)  the 
disintegrator  blades  are  set  at  an  oblique  angle  to  impart 
an  axial  movement  to  the  gas  in  addition  to  the  radial 
movement;  (5)  freshwater  may  be  injected  into  the  gas 
as  it  passes  through  the  outlet  channel  of  the  apparatus ; 
(6)  the  washing  water  is  introduced  in  such  a  manner  as 
to  prevent  obstruction  by  solid  particles,  etc.;  (7)  the 
parts  can  be  readuy  removed  for  repairs ;  (8)  the  efficiency 
of  the  machine  may  be  increased  by  combining  a  number 
of  disintegrators  in  series. — H.  H. 

Centrifugal    machine   for    cleaning    gas.     H.    Heekmann. 
Ger.  Pat.  254,271,  May  24,  1911. 

In  the  usual  centrifugal  machine  for  cleaning  gas,  the 
dust -laden  gas  is  introduced  near  the  axis  and  is  driven 
outwards,  the  dust  being  thrown  by  the  centrifugal  force 
on  to  the  wall  of  the  casing.  The  finest  particles  of  dust. 
however,  frequently  do  not  reach  the  wall  of  the  casing 
and  may  be  carried  away  by  the  gas  travelling  in  the  same 
direction.  According  to  the  present  patent,  a  second 
casing  is  placed  adjacent  to  the  purifier  casing  and  separated 
from  it  by  a  partition.  In  this  second  casing  is  a  fan  or 
the  like  by  which  the  gas,  freed  from  dust,  from  the  purifier 
casing,  is  forced  from  the  circumference  towards  the 
discharge  outlet  near  the  axis.  By  this  change  of  direction 
of  the  gas,  it  is  claimed  that  efficient  separation  of  the 
dust  is  effected. — A.  S. 


Vacuum  ;     Production   of  a   high by   cooling.     J.    E. 

Lilienfeld.     Ger.  Pat.  253,976,  July  19,  1911. 

The  vessel  to  be  exhausted  is  put  in  communication  with 
the  vacuous  jacket  of  a  double-walled  vessel  containing 
liquefied  hydrogen. — A.  S. 

Washing  apparatus  for  filtering  material,  in  which  the 
latter  is  circulated.  R.  Haag.  Ger.  Pat.  254,618, 
March  7,  1912. 

The  receptacle  containing  the  filtering  material  and  the 
wash-water  is  provided  with  a  centrifugal  pump:  which 
withdraws  the  filtering  material  and  then  introduces  it 
again  into  the  receptacle.  The  wash-water  Jaden  with 
impurities  flows  away  through  a  vertical  perforated  cylinder 
which  rotates  within  the  receptacle.  The  hollow  shaft 
of  this  cylinder  is  provided  with  slots  and  encloses  a  tube 
also  provided  with  slots.  By  moving  the  t\ibe  the  slots 
in  the  shaft  can  be  opened  in  succession  from  the  top 
downwards. — A.  S. 


Mixing    liquids;     Apparatus  for 


-.     M.    Deacon   and 
W.  Gore.  London."    U.S.  Pat.  1,050,111,  Jan.  14,  1913. 

See  Eng.  Pat.  262  of  1912  ;  this  J.,  1912,  1069.— T.  F.  B. 


Gases  ;    Apparatus  for   recording   the  speed  of- .     M. 

Bouffart,      Herstal-lez-Liege,      Belgium.      U.S.       Pat. 
1,050,333,  Jan.  14,  1913. 

See  Eng.  Pat.  993  of  1911  ;  this  J.,  1911,  1148.— T.  F.  B. 

Refrigerating   apparatus.     E.    Volland,    Surth    on    Rhine. 
Germany.     U.S.  Pat.  1,050,877,  Jan.  21,  1913. 

See  Eng.  Pat  26,261  of  1911  ;  this  J.,  1912,  1019.— T.  F.  B. 

Separating  materials  of  different  specific  gravity  ;  Machinery 
for  — — .  P.  J.  Ogle,  Assignor  to  Mineral  Concentrators, 
Ltd.,  London.     U.S.  Pat.   1,050,991,  Jan.  21,   1913. 

See  Eng.  Pat.  22,452  of  1912  ;    preceding.— T.  F.  B. 

Filtering  apparatus.  W.  W.  Robacher,  Rochester,  As- 
signor to  Just  Process  Co.,  Svracuse,  N.Y.  U.S.  Pate. 
1,051.160  and  1,051,161,  Jan.  21,  1913. 

See  Fr.  Pat.  418,045  of  1910  ;  this  J.,  1911,  10.— T.  F.  B. 


Furnaces.     W.  Sillery,  Glasgow.     Eng.  Pat,  4162,  Feb.  9, 

1912. 

The  claim  is  for  a  furnace  having  a  travelling  fire-grate 
and  provided  with  overlapping  arches,  one  above  the 
other,  which  project  alternately  from  the  opposite  end 
walls  of  the  furnace.  The  arch  which  is  the  nearer  to 
the  fire-grate  projects  from  the  front  end  of  the  furnace. 

— W.  H.  C. 


Kilns,   muffles,  and  the  like.     G.    V.    Evers.   Stourbridge. 
Eng.  Pat,  9277,  April  19,  1912. 

In  kilns  or  muffles  which  have  double  walls  connected 
together  by  bonding  bricks  or  the  like  so  as  to  leave  an 
intervening  gas  space,  the  claim  is  for  arranging  the 
alternate  horizontal  rows  of  bonding  bricks  or  blocks  in 
such  a  manner  that  they  engage  one  of  the  walls  only. 
The   other   layers   of   bonding   bricks  engage   both   walls. 

— W.  H.  C. 

Liquefied  gases  ;    Process  and  device  for  the.  production  of 
a  high  vacuum  in  the.  jacket  of  double-walled,  receptacles 

for     low-boiling .     J.      E.      Lilienfeld.     Ger.     Pat. 

2.-)3,975,  July  19,  1911. 

Thk  jacket  of  the  double-walled  vessel  (Dewar  vessel)  is 
placed  in  communication  with  a  vessel  \\  hi<h  is  main- 
tained ai  the  temperature  of  liquefied  hydrogen.  The 
vessel  containing  the  liquefied  hydrogen  may  he  placed 
inside  the  other  vessel,  and  the  oomplete  device  may 
consist  of  two  double-walled  vessels,  the  jackets  of  which 
Jre  in  communication. — A.  S. 


Ua.— FUEL;     GAS;      MINERAL     OILS     AND 

WAXES. 
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Coke   ovens  ;     Suction   of  the   crude   gases  from  — 

Jenkner.     Stahl    u.    Eisen,     1913,    33,     145—149. 

Ik  order  to  avoid  leakage  of  gas  between  the  heating  flues 
and  the  interior  of  the^ovens,  the  pressures  should,  as  far 
as  possible,  be  equal  at  both  sides  of  the  oven  walla  at 
every  point.  Modern  ovens  are  constructed  so  that  the 
pressures  in  the  heating  flues  can  be  exactly  controlled, 
but  the  pressures  in  the  oven  chambers  may  vary. 
In  older  to  equalise  the  pressures  in  different  parts 
of  the  same  chamber,  a  number  of  separate  outlets 
may  be  provided  at  different  points  in  the  oven 
wall,  leading  to  the  hydraulic  main.  This  construction 
has  already  been  proposed  for  the  purpose  of  removing 
the  gases  quickly  and  reducing  their  period  of  contact 
with  the  hot  surfaces  of  the  oven  walls,  in  order  to  reduce 
the    decomposition    of    the    valuable,    by-pro  The 

arrangement  adopted  by  the  author  comprises  a  S< 
of  vertical  outlets  from  the  roof  of  each  chamber,  opening 
laterally  into  an  air-cooled  pipe  which  rests  in  a  channel 
in  the  upper  part  of  the  oven  wall.  The  gasea,  passing 
rapidly  into  the  cooled  pipe,  are  preserved  from  lost  by 
decomposition  of  the  by  products.  With  tins  arrange- 
ment the  temperatures  m  the  ascension  pipe-  were  redu<  ed 
Iron,  r.'».v    750°,  640° and 610    C.  to  300  »,d 

305"  <  respectively.  The  increase  m  the  amount  of  by- 
products is  shown  bj  the  quantity  of  ammonia,  which 
amounted  to  7 -3  grins,  per  cub.  m.  with  a  group  of  ovens 

o2 
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tstod  with  eooled  outlet  tubes,  as  compared  with  5*6  pros. 

|ht  nili.  in.  for  I  ROUp  of  ovens  with  ordinary  outlet 
loiuu-v  tiotlB,      A     I.  J.. 

Femptniurt    of   decomposition    <>/ . 

Smim.-r>l..uh.      Staid   u.    Kiscn.    1913,  33.   2!!"      246. 
tapere  this  .1.,  1*>1 2.  76.) 

1'iik  decrease  in  the  heating  value  of  coke-oven  uas  when 
preheated  in  tin-  gas  chambera  ol  a  Siemens-Martin  Eurnat  e 
■  from  2.*>  to  :>:!  per  cent.,  instead  of  about  4  per  cent,  as 
been  supposed.  Numerous  tables  arc  given  showing 
•  -  of  coke-oven  i;;i<  before  ami  alter  heating  to 
various  temperatures.     For  example,  laboratory  expert 

ments  m  which  the  same  gas  was  passed  over  heated 
refractory  material  for  11  to  14  seconds  at  successively 
hiirhcr  temperatures,  the  deposited  carbon  being  burnt 
off  after  each  experiment,  gave  the  following  results  : — 


Before 

heating. 


After  heating  to 


BOOT.    900°  C.   11)00°  C.  1 100°  C. 


1220°  C. 


Carbon  dioxide 

Oxygen   

Carbon     mon- 
oxide    

rocarbons 

Methane    

Hydrogen   .  . . 


::■-» 

2-1 

1-8 

1-0 

t>7 

0-2 

0-9 

0-5 

0-3 

0-2 

0-2 

0-1 

6-3 

11-u 

12-0 

\l-\) 

13*6 

14-4 

2-7 

0-2 

0-1 

0-0 

()•() 

:<3-2 

27-« 

20-2 

17-:i 

15-6 

.')•:, 

48-6 

58-8    ; 

63-7 

66-1 

75-7 

iturt   to  which    the    gas    i^     heated     in    the 
tor     'f     a      Siemens-Martin     furnace     is    from 
I  .     The  decrease  in  heating  value  per  unit 
volume  i-  looompaaied  by  an  increase  in  volume  of  the 
and  therefore  by  an  increase  in  the  speed  of  the  gas 
rent,  and  this  in  turn  leads  to  the  extension  of  the  z<  ne 
n  beyond  the  furnace  chamber.     The  decom- 
position of  the  gas  by  heat  involves  the  following  reactions  : 
<1),<"H,  -11  •»  ;  (2),CO-fH20  =  C02+ll,  : 

.    <  H  .      II  0     00     :;H        A  gas   containing  68-3 
of  methane  before  heating,  contained  58-5  per 
-   ■     <    .  64*3  at  9OT  '..  32-6  at    1000°  C,  7-7  at 
llWf   C.    and   5-8   at    1200°   ('.     The    decomposition    of 
iOO    C.  and  i-  practically  complete  at 
900°— 1000°  C— A.  T.  L 

Hydrogen  and  saturated  hydrocarbons ;    Analysis  of  mix 
tnr'A     of — .      Complex     mixtures.      P.      Leheau      and 

Dtamiei  end.,    1913,    156.    :*2."«    H27. 

■  al«.  thi-   I  .  1913,  I- 

It  ••    mixtures  of   hydrocarbons   by 

tabli    lived  temperature  so  thai  the  con 

Md   portion  -hall  consist   of  only   two  hydrocarbons, 

proportion*   of   winch   can    then    be   determined    l>\ 

combustion.     From   s   mixture  of  ethane,    propane,   and 

127    0.  all  the  ethane  remains  uneondensed 

I.     A  mixture  containing 

t4i  <  .< .  of  ethai  of  propane,  and  2*64  o.c.  of 

■ion    it  this  temperature  yielded  two 

ted  of  I  '.'<■>  i  .<-.  of  ( thane, 

tan       W.  H.  P. 

Employment   of  low   temperatures    m    tin    pro 

of  P.  8  '  hem.  '/.<  w ..    \\\\\;    37 

In    '••    formation    ol    w  the   following    reaction 

■     •  ■  >      2 '  1  0     '  I  • 

■     I  rue    of    fi 

U  d    nit  •  ■  and    hydn  g<  n    are    pr<  due, ,]. 

ZCO=C+C0      the 
d<  p  n     polling    the  the    latb  1 

w  r<  pasamg    I  |  he  nickel,  which 

'  le     '  ,ir  '  ■       1 1,-    1  * j  u-it  u  n    j 

abri  „|,.     ;ill,j     ,  ,,,  1,,  ,, 

.•I     <  ooHng  th<    gas,  which 

Irave*  a   nearly   pun     mixtun    ,.;  |   f,vdr< 

—A!  II 


Acetylene;     Adsorption    of by    jxilladium   blaek.     C. 

Paal  and  C.   Hohenegger.     Ber.,    1913,   46,   128-132. 

Palladium  black  in  pure  aqueous  suspension  slowly 
adsorbs  acetylene  ;  in  the  course  of  590  hours,  005359 
grm.  was  adsorbed  by  0-5  grm.  of  palladium  black.  Pure 
palladium  black  suspended  in  60  per  cent,  alcohol  has 
a  very  pronounced  adsorptive  power.  Dried  palladium 
black  likewise  adsorbs  considerable  amounts  of  acetylene. 
When  the  palladium  contains  oxygen  the  reaction  is  at 
first  explosive  and  the  acetylene  is  partially  decomposed 
into  carbon  and  hydrogen.  With  pure  palladium  the 
reaction  is  less  violent  and  the  adsorption  takes  place  much 
more  slowly,  0T3473  grm.  of  acetylene  per  1  grm.  of 
palladium  being  ultimately  retained.  The  acetylene  in  all 
cases  is  not  adsorbed  unchanged  but  is  slowly  polymerised 
and  converted  into  other  products. — E.  F.  A. 

Petroleum;    Crude from  the  Gold  Coast.     Bull.  Imp. 

Inst.,   1912,   10,  579—583. 

Four  samples  obtained  from  Bonyere,  in  the  Axim  district 
of  the  Gold  Coast  Colony,  were  examined.  The  crude  oil 
would  be  suitable  for  use  as  a  liquid  fuel.  One  sample 
had  the  sp.  gr.  0-944  at  15-5°  C.  ;  flash  point  (Abel  closed 
test),  152°  C.  (305°  F.) ;  calorific  value,  10,606  cals.  j 
freezing  point,  below  — 2°  C.  (28°  F.) ;  bromine  absorption, 
15-5  per  cent.  Another  sample  was  heated  at  its  boiling 
point  for  several  hours  under  a  reflux  condenser,  in  order 
to  induce  "  cracking,"  and  then  fractionally  distilled  till 
a  pitch-like  mass  was  left  as  residue.  The  results  of  the 
fractionation  are  shown  in  the  following  table  :— 


Yield,  by 

Flash- 

Il 

Fraction. 

Boiling  point. 

volume. 

Sp.  gr. 

point. 

«1 

ner  cent. 

Lijrht 

petroleum 

80°— 150°  C. 

7-1 

0-753 

Below 
0°C. 

68-7 

Kerosene  . . . 

,  150°— 200°  C. 

3-6 

0-S06 

46°  C. 

58-5 

i  200°— 300°  0. 

45-4 

0-875 

73°  C. 

35-2 

Lubricating 

oil    

Above  300c  C. 
(under  300  inni. 
pressure) 

23-5 

0-052 

44.4 

Residue  and 

20-4 





— 

—AS. 

Sulphur   in   petroleum,    lamp   oil  ;     Volumdric    method   of 

determining    .     F.    Schulz.     Petroleum,     1913,    8, 

585—586. ' 

The  lamp  method  of  Hcusler  and  Engler  (Chem.-Zeit., 
1 896,  197)  may  be  simplified  by-  conducting  the  products  of 
combustion  through  hydrogen  peroxide  solution  and 
determining  the  sulphuric  acid  gravi- 
metrically  or  volume!  rically.  Owing 
to  the  rapid  current  of  air  required 
for  a  smokeless  (lame,  the  ordinan 
absorption  vessels  cannot  be  used,  and 
the  form  of  apparatus  shown  in  the 
figure  has  then  fore  been  devised. 
The  absorption  vessel  is  charged  with 
."Id  c.c.  of  a  !J  per  cent,  solution  of 
hydrogen  peroxide  diluted  with  30  o.c. 

of  water  and 'exactly  neutralised  with 
AT/I0  alkali,  with  methyl  orang< 
indicator.  The  pel  roleum  (5to6grms.) 
is  burned  in  t  he  small  lamp  (as  shown) 
consuming  1  -8  to  1-6  grm.  per  hour,  and  the  gases  conducted 
intothi  ab  orption  vessel.  The  lamp  is  then  weighed  agaJn 
to  obtain  tlit  ..mount  of  oil  consumed,  and  the  contents 
of  tip  ab  01  pt  ion  vessel  t  itrated  wit  h  A'  1 0  alkali.  Ti  1 
of  nitric  acid  formed  in  the  combustion  have  no  influence 
on  the  results.  In  parallel  determinations  the  differences 
between  the  gravimetric  and  volumetric  methods  were 
lees  than  0-01  pet  cent.  The  bulk  of  the  oxides  of  nitrogen 
passes  through  1  Ik  absorption  vessel  unchanged.  For  a 
Imetri  determination  Riehter's  "  hyperol"  [hydrogen 
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peroxide  free  from  sulphuric  acid],  is  the  most  suitable 
absorption  agent.  The  method  may  also  be  used  for  the 
determination  of  sulphur  in  coal,  etc.,  the  sample  being 
tunned  in  a  current  of  oxygen. — C.  A.  M. 

Carbonylferrocyanides.     Williams.     See  VII. 

The     technical     production    of    ethane.     C.     Sprent. 
London  Section,  p.  171. 


See 


Mineral  oil  exports  from  the  United  States  in  1912.     Oil, 
Paint,  and  Drug  Rep.,  Feb.  3,  1913.     [T.R.] 

The  following  figures  relate  to  exports  of  mineral  oils 
from  the  principal  customs  districts  of  the  United  States 
in  1911  and  1912,  representing  about  92  per  cent,  of  the 
shipments  from  all  ports  : — 


aromatic  hydrocarbons  such  as  benzene.  For  example, 
a  crude  petroleum  of  sp.  gr.  0-79  to  0-82  and  containing 
2  to  3  per  cent,  of  sulphur,  is  fust  mixed  with  1  to  2  per 
cent,  of  heavy  tar  oil  and  1  per  cent,  of  sulphuric  acid  and 
allowed  to  stand  for  24  hours.  The  oil  is  then  decanted 
and  treated  with  3  to  5  per  cent,  of  quicklime  to  remove  the 
sulphur,  sufficient  water  being  added  to  slake  the  lime. 
After  12  hours  the  oil  is  mixed  with  6  to  10  per  cent,  of 
benzene,  0-1  per  cent,  of  essence  of  bitter  almonds,  and 
1  per  cent,  of  sulphuric  acid.  After  4  hours  the  oil  is 
decanted,  mixed  with  10  per  cent,  of  gasolene  and  treated 
with  slaked  lime.  The  oil  is  then  decanted  and  filtered, 
and  mixed  with  gasolene  in  any  desired  proportion.  (2). 
The  claims  are  for  the  various  steps  in  the  process  described 
above. — A.  T.  L. 


1911. 


Gallons. 


1912. 


Gallons. 


Crude 184,984,498 

Illuminating   1,108,333,605 

Naphthas 131,286,657 

Lubricating  and  paraffin 181,259,004 

Residium,  gas  and  fuel  oil    130,366,250 


5,791,211 
60,857,290 
10,988,213 
22,977,857 

3,771,749 


172,822,223 
1,023,681,414 
175,089,771 
213,559,784 
259,376,853 


6,373,771 
61,018,491 
19,365,132 
27,860,862 

6,357,126 


Patents. 

Fuel ;    Production  of  artificial  .     London  Industrial 

Contract  and  Finance  Syndicate,  Ltd.,  and  E.  Eaton. 
London.     Eng.  Pat.  6981,  March  21,  1912. 

70  parts  of  cinders  or  domestic  house-coal  ashes  are 
finely  ground  and  mixed  with  10  parts  of  lime  or  chalk  and 
20  parts  of  tar  previously  solidified  by  treatment  with 
sulphuric  acid.  After  thoroughly  mixing  the  mass  is  placed 
in  a  pug-mill  and  treated  with  ordinary  or  superheated 
steam.  From  2h  to  5  per  cent,  of  naphtha  or  other  tar  oil 
is  then  added  and  the  mixture  is  briquetted. — W.  H.  C. 

Coke-oven.     H.    Koppers,    Essen-on-the-Ruhr,    Germanv. 
U.S.  Pat.   1.051,372,  Jan.  21,  1913. 

In  an  oven  in  which  a  series  of  heating  flues  and  also  of 
hot-air  passages  are  formed  in  the  brick  walls  between 
the  coking  chambers,  the  conduit  for  distributing  gas  to 
the  various  heating  flues  is  made  of  refractory  material  and 
in  seotions,  with  suitable  packing  between  them,  so  that 
the  sections  can  move  relatively  to  the  adjacent  brickwork. 
The  inner  surface  of  the  conduit  is  glazed  to  prevent  diffu- 
sion.—A.  T.  L. 

Gas  voasher.     P.  G.  Schmidt,  Olvmpia,  Wash.     U.S.  Pats. 
1,051,016   and   1,051,017,   Jan.   21,    1913. 

(1).  The  washer  comprises  a  horizontal  cylindrical  casing, 
divided  into  inlet  and  outlet  compartments  by  a  central 
ring-shaped  partition,  the  inlet  and  discharge  orifices  being 
in  the  periphery  of  the  casing.  A  rapidly  rotating  member 
is  mounted  on  a  horizontal  shaft  within  the  casing  and  this 
member  has  a  central  ring-shaped  partition  in  the  plane 
of  the  partition  in  the  casing.  The  inlet  compartment 
of  the  rotating  member  comprises  a  cylindrical  screen 
through  which  all  the  gas  passes  towards  the  centre  in 
opposition  to  the  centrifugal  action  of  the  rotating  member, 
whilst  the  scrubbing  liquid  is  introduced  within  the  screen 
in  the  form  of  spray.  (2).  A  casing  having  an  inlet  and 
an  outlet  for  the  gas  at  opposite  ends  contains  a  rotating 
hiember  comprising  a  set  of  concentric  screens  on  each  side 
of  a  central  partition  and  radial  blades  on  the  outside 
of  each  set   of  screens. — A.  T.  L. 

Motor  spirit ;    Production  of .     Production  of  oils  or 

spirits  for  use  in  internal-combustion  engines.  R.  de 
Fazi,  Rome.  Eng.  Pats.  25,177,  Nov.  11,  1911  and 
27,679  of  1912,  date  of  Appl.  Nov.  11,  1911. 

(1)  Petroleum   or   shale   oil   distillates  are    mixed   with 
g  asolene  or  other  light  hydrocarbons  in  the  presence  of  light 


Coke   ovens.      R.    S.    Moss,    Chicago,    U.S.A.     Eng.    Pat. 
10,819,  May  7,  1912. 

See  U.S.  Pat.  1,025,419  of  1912  ;  this  J.,  1912,  526.— T.F.B. 

Petroleum,  coal  tar,  and  the  like  ;    Apparatus  for  the  con- 
tinuous distillation  and  purification  of  crude .     E.  A. 

Barbet,  Paris.     Eng.  Pat.  27,005,  Dec.  2,  1911.     Under 
Int.  Conv.,  Dec.  3,  1910. 

See  Fr.  Pat.  434,677  of  1910  ;  this  J.,  1912,  324.— T.  F.  B. 

Evaporating  apparatus  for  solutions.     Ger.   Pat.   253.878. 

See  I. 

Converting  heavy  hydrocarbons  into   "siccative  o»is,"   and 
product  resulting  therefrom.     Fr.  Pat.  446.475.     See  XIU. 
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Patents. 


Charcoal ;  Kilns  for  revivifying  animal 


J.  Buchanan , 


Liverpool.     Eng.   Pat.   52ri3,   Mar.  2,   1912 

The  patent  relates  to  kilns  revolving  about  a  vertical  axis 
and  having  cooling  chambers  for  the  burned  charcoal 
arranged  beneath  the  burning  chambers.  Outwardly 
sloping  discharging  passages  are  arranged  in  an  inter- 
mediate member  between  the  bottom  of  the  burning 
chamber  and  the  tops  of  the  cooling  chambers,  and  this 
member  is  mounted  on  a  vertical  spindle  so  as  to  rotate  with 
the  kiln.  The  discharging  passages  lead  centrally  into  the 
upper  ends  of  the  cooling  chambers.  The  cooling  chamb.  i  > 
have  outlet  pieces  at  their  lower  ends  provided  with 
external  lugs  carrying  vertical  set-screws  which  beat  "ii  ;< 
bracket  carried  bv  the  spindle.  By  means  of  theet 
the  cooling  chambers  can  be  adjusted  vertically  M  M  t" 
make  a  tight  joint  at  their  upper  ends.     A.  T.  I.. 

Filaments  for  electric  lamps  ;    Machines  for  forming 

The    British    Thomson- Houston    Co..     London.      rr..m 

General  Electric  Co.,  Boheneotady,  New   York.     Bug. 

Pat,   11.252,  May   11,   1912. 

The  machine  i^  suitable  for  making  filament*  from  DJeal  i. 

material  such  as tnngeten  powder  mixed  with*  binder,  oi 

''agglomerated  by  the  colloidal  pi .       lhe  machine 

comprises  a  rotating   homontal   dirt   earryin|   l.ouzontal 
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j,r,>.  tfuds   at    its   edge,   these   studs   intersecting 

n  filament  as  it  !,  >\ ■  -  i  fixed  squirting  orifice  so  that  the 

fiasmnnl  forma  loops  bulging  down  between  the  studs. 

i iv  carried  round  by  the  disc  until  the;  oome 

a  pair  of  burners  which  hew  the  two  branches 

«>f  tin-  loop  simultaneously  ,u  points  near  the  -4ihls.  so  as 

wr  the  loop  from  the  continuous  filament.     At  this 

infant  a  rod  is  thrown  forward  beneath  the  loop  so  as  to 

invert   it  as  it  drops  and  guide  it   on  to  a  support.     This 

may  be  a  conductor,  and  can  be  heated  so  that  the 

h>ops  hanging  <-<n  it  will  take  its  shape.     The  studs  pass  a 

ah  before  they  again  reach  the  squirting  nozzle,  so  that 

i;   of   tilament     remaining   on  them    are 

A.  T.  1 

Filnm,iit<  for  incmul-  tehriekmuas  ;     Manufactim   oj 

.     K    Moraaint.     Fr.   Pat-.  446.140.  July   18,  and 

310,  duly  22,  1912. 

(1)  Oarborinlmm  crystals  are  '.'round  very  tine,  treated 
with  <i</'«i  rtgia  to  remove  metallic  impurities,  washed, 
dried,  and  formed  int.'  a  paste  with  a  carbonaceous  binding 
material.  The  paste  is  formed  into  filaments  which  are 
sprinkled   with   carbon   to    prevent    adhesion,   dried,    and 

■  d  in  a  closed  ohamhei  for  4  or  f>  hours  at  a  tem- 

itare  of  B  t:.  i  which  the  temperature  is  slowly 

11300  <'.  The  carbon  is  then  eliminated 
by  heatim:  the  filaments  to  a  red  heat  in  the  presence 
of  dry  air.  and  finally  the  filaments  are  heated  to  a  tem- 
perature of  l'imm)  ('."in  an  electric  furnace.  It  is  stated 
boruadum  filaments  are  not  injured  by  excessive 
rcitage.  -  trhoruadnm  filaments  prepared  as  above 
but  while  still  in  the  porous  condition  (i.e.,  before  the  final 
treatment   in  the  electric  furnace)  are  soaked  in  a  liquid 

i  as  collodion  containing  finely  divided  silicon  in 
The  liquid  must  be  such  that  no  trace  of  free 
carnon  Is  left  in  the  filament  after  it  has  been  exposed 
to  a  red  heat  in  a  very  slightly  oxidising  atmosphere, 
m  lunation  between  free  carbon  and  the  silicon 
can   take    pi.  When    all   the    free    carbon   has    been 

maoved  in  this  manner,  the  filaments  are  heated  for  2  or  3 
hou  are  of  2<MH)C<'.  in  an  electric  furnace. 

reby  a  filament  composed  of  a  crystalline  aggregate 
of  pure  carborundum  and  silicon  is  obtained      I!   H. 


III. -TAR  AND  TAR   PRODUCTS. 

Snlurnl  n^ptuiUnin    and  petfoitWm    fiitch  ;     l)il<<ti<ni    of 

dues  from  th<  distillation  of  coal  tar.     F.  Sohwarz, 
End.,  1913,  20,  28     30.      (See  also 

thi-    i  .   I!<l_'    83.) 

A  sURnon  of  o  natural  asphaltum  or  petroleum 

Endues  from  the  distillation  of  ooaj  tar   is 
upon  tin  •  i    .••       t  tin-  latter  (con- 

Hutting  in  tli  hydrocarbons)  are  oon 

by    sulphurio    acid    almost    quantitatively    into 
id-  which  are  soluble  m  water,  trhereiu  the 
•  from  natural  asphaltum  or  petroleum  pitch  an 
only  affected  to  a  limited  extent   by  thi-  treatment.     It 

.  up  t  o  2o  |xi  oenf  .j  of  the  e 
are   present    in  coal  tar  pitch,  the 
filiation  •  it  ion,    with   the   formation   ol 

tted  bydrocarboni  capable  of  being  attacked   bj 
acid.    The    following    method    of    leparat 
I-  which  combine  with  sulphuric  acid  obviati 
T<  n  gi  in-,  of  the  pitch 
in  an  oil  bath,  thi  n  stirred  for 

8    r/iiiiijt.-    with     i  I  ted    -ulphuiic    acid. 

un'il  all  ■olphm 

acid  and  exc-iw  of  sulphuric  acid  bnYi  epi  lied.  The 

max-  hly  ground  on  h  of  bone 

charcoal,   and    i  foxhlet    apparatus    witli 

>leum  spirit  of  low  b.  pt.,  the  extract  evaporated, 

•       •  ri    up    with    more    petroleum      I'irit  ;    the 

solut  r*d  and  evaporated,  and  the  residue  weighed 

Kur  pr<  ved  by  ■  the  residm 

'without    rtirrinv)    with    acetone,    filtering    tin     solution, 

•▼apora'  and  again  weighing  the  residue. 


The  amounts  of  constituents  not  attacked  by  sulphuric 
acid  varied  as  follows  in  the  case  of  the  samples  examined  : 
Coal  tar  pitches,  0-10  to  0-20;  natural  asphaltums,  1  to 
L6  (usually  3  to  8) :  and  petroleum  pitches,  6sto  36  per 
cut.  (usually  15  to  30  per  cent.).  If  the  result  obtained 
as  above  greatly  exceeds  0-2  per  cent.,  the  presence  of 
nat  ural  asphaltum  or  petroleum  pitch  is  indicated.-— C. A.M. 

Patents. 

V itio-p-diaminoanthraquinones  ;      Process    for     preparing 

acyl    compounds    of .     Farbwerke    vorm.    Meister, 

Lucius,  und  Bruning.     Ger.  Pat.  254.185,  May  4,  1911. 

When  aeyl-p-diaminoanthraquinones  are  treated  with 
concentrated  nitric  acid  at  temperatures  not  exceeding 
25  C,  the  nitro  group  enters  the  position  ortho  to  an 
amino  group.  If  the  nitration  is  carried  out  in  sulphuric 
acid  solution,  products  soluble  in  alkalis  are  obtained. 

— T.  F.  B. 

Dinitro-l.l'-dianthrimide ;      Process    for    preparing . 

Farbwerke  vorm.  Meister,  Lucius,  und  Bruning.     Ger. 
Pat.   254,186,  Jan.    19,   1911. 

A  dinitro  derivative  of  l.l'-dianthrimide  is  obtained 
by  treating  it  in  sulphuric  acid  solution  with  two  tools. 
of  nitric  acid  in  presence  of  boric  acid.  The  oompound  is 
not  obtained  in  the  absence  of  boric  acid.  By  reduction 
it  is  converted  into  the  corresponding  diaminodiant  hrimide. 

— T.  F.  B. 

X itroanthraquinonylanthranilic  esters  ;  Process  for  pre- 
paring   .     Farbwerke   vorm.    Meister,    Lucius,    und 

Bruning.     Ger.    Pat.    254,475,   Sept.    1,    1911. 

When      nitroaminoanthraquinones      are     heated     with 
o-halogenbenzoic  esters  in  presence  of  copper  or  a  copper 
1  compound  and  a  substance  which  unites  with  acid,  the 
esters  of  nitroanthraquinonvlanthranilic  acid  are  obtained. 

— T.  F.  B. 

Dianthraquinonyl  thioethers  ;  Process  for  preparing  — — . 
Farbenfabr.  vorm.  F.  Bayer  und  Co.  Ger.  Pat. 
254,561,  Jan.  30,  1912. 

Anthraquinone-mercaptans  or  their  salts  are  heated 
with  or  without  the  addition  of  substances  which  unite 
with  hydrogen  sulphide.  A  diluent  may  also  be  added,  if 
necessary. — T.  F.  B. 

Anthraquinone  from   anthracene  ;     Process  for   preparing 

.     Chem.    Fabr.    Griinau,    Landshoff    und    Mever 

A.-G.     Ger.  Pat.  254,710,  Aug.  9,   1910.     Addition" to 
Ger.  Pat.  234,289,  May  8,  1908  (see  this  J.,  1911,  796). 

Anthracene  is  intimately  mixed  with  pumice  or  asbestos 
powder,  or  similar  inert  solid,  and  treated  with  nitric 
peroxide  at  a  temperature  of  100°  to  200°  C.  It  is  stated 
that  the  product  is  less  contaminated  with  nitrogen 
compounds  than  that  obtained  according  to  the  process 
described  in  the  principal  patent. — T.  F.  B. 

<  hloro  a  nth  rm/ii  i  nonecarboasyKc  acids  ;  Process  for  preparing 
— .     Farbenfabr.    vorm.     F.    Bavcr    und    Co.     Ger, 
Pat.  255,121,  Jan.  17,  1912. 

I  iii.oko-am'iika.,.'  imin'm  \KHOXYi.ic  acids  can  be  ob- 
tained by  a  process  similar  to  that  described  in  Fr.  l'at. 
112,979  (this  .).,  1910,  1098)  if  the  anthraquinone  he 
replaced  by  its  carboxylic  acids.  By  this  means  it  is 
ible  to  obtain  the  new  p-dichloroanthrnquinonccar- 
boxvlic  acids.— T.  F.  B. 

Tcfrahydro-compounds  of  tin   benzeiu    teries ;    Process  for 

prt  /taring .      Badische     Anilin     und     Soda     Fabrik. 

i.   Pat.  254,473,  Nov.  21,   1911. 
Tin.    vapOUTS    of    monohalogon    substitution    products    of 
completely  hydrogenated  benzene  hydrocarbons,  containing 
the  halogen  in  the  nucleus,  are  passed  over  compound! 

which    unite    with    hydrohalogcn    acids    or    which    pOSSSM 

lytic   properties,   the   temperature   being  kept   below 

th.it    si    which    the    tetrahydro-eomponnd    decomposes. 

— T.  F.  B. 
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1-3- Dimethyl- 5-hydroxy 'benzene  from  ta.r  oils  ;    Process  for 

obtaining .     F.  Rasehig.     Ger.  Pat.  254,716,  March 

1,  1912. 

The  fraction  of  tar  phenols  of  b.  pt,  200°— 225°  0.  is 
submitted  to  a  further  fractionation,  and  the  portion 
distilling  at  215°— 220°  C.  is  collected  ;  on  cooling,  the 
1.3-dimethyl-5-hydroxybenzene  separates  from  this  frac 
tion,  and  can  be  isolated  in  a  state  of  purity  bv  recrystal- 
lisation.— T.  F.  B. 


Quinizarin  ;      Process    for    preparing 


-.  Farbenfabr. 
vorm.  F.  Baver  und  Co.  Ger.  Pat,  255,031,  Jan.  3, 
1912. 

Phthalio  anhydride  is  condensed  with  p-chlorophenol  or 
its  sulphonic  acids  with  the  aid  of  concentrated  or  fuming 
sulphuric  acid,  and  with  addition  of  boric  acid.  The 
addition  of  boric  acid  favours  the  condensation,  since 
with  conditions  under  which  dichloroflnorane  is  prac- 
tically the  only  product  without  boric  acid,  considerable 
quantities  of  quinizarin  are  formed  when  boric  acid  is 
present.  When  highly  concentrated  acid  is  used,  the 
quinizarin  separates  completely  as  sulphoboric  ester,  which 
is  almost  insoluble  in  concentrated  sulphuric  acid. — T.  F.  B. 


N-Methylcarbazole  ;     Process   for    preparing  ■ 


-.  Farb- 
werke  vorm.  Meister,  Lucius,  uud  Briining.  Ger.  Pat, 
255,304,  Dec.  24,  1911. 

Potassium  carbazole  is  condensed  with  esters  of  chloro- 
acetic  acid,  the  carbazyl-N -acetic  ester  is  saponified,  and 
the  carbazyl-N-acetic  acid  is  converted  into  N-methyl- 
carbazole  bv  heating  to  temperatures  above  its  melting 
point.— T.  F.  B. 

Anthracene  series  ;   Manufacture  of  compounds  of  the 


J.  Y.  Johnson,  London.  From  Badische  Anilin  und 
Soda  Fabrik.  Ludwigshafen  on  Rhine,  Germany.  Eng. 
Pat.  8230,  April  4,  1912.  Addition  to  Eng.  Pat.  894, 
Jan.  12,  1911. 

See  Addition  of  May  23,  1912,  to  Fr.  Pat.  425,859  of  1911  ; 
this  J.,  1912,  1174.— T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 

Phenols  ;    Action  of  aldehydes  on .     H.   Wichelhaus. 

Ber.,  1913,  46,  110—112. 

Coloured  substances  can  be  obtained  by  the  condensation 
of  trithio-aldehyde  with  (3-naphthol,  a-anthrol,  /3-anthrol, 
resorcinol,  or  dihydroxynaphthalene,  in  presence  of  zinc 
chloride,  but  the  products  are  not  easily  purified.  Better 
results  are  obtained  by  using  an  aldehyde  combined  with 
sulphite,  for  example  by  first  preparing  a  compound  of  the 
type,  C]0H6(OH).CH.z.SO3H  (see  Ger.  Pat,  87,335)  and 
theu  treating  this  with  condensing  agents  so  that  sulphur 
dioxide  is  evolved.  The  best  results  were  obtained  with 
the  compound  derived  from  2.7-dihydroxynaphthalene. 
50  grins,  of  [2.7-dihydroxynaphthyl]-methanesulphonie 
acid  were  treated  with  100  grins,  of  zinc  chloride  dissolved 
in  100  c.c.  of  water  containing  some  hydrochloric  acid, 
and  heated  slowly  in  a  vacuum  apparatus.  The  water 
distilled  off  rapidly,  and  at  a  temperature  below  100°  C. 
condensation  took  place,  with  liberation  of  sulphur 
dioxide  and  production  of  a  violet  colouration.  After 
cooling,  the  product  was  washed  with  water  and  hydro- 
chloric acid  till  free  from  zinc  chloride,  then  dissolved  in 
sodium  hydroxide  solution  and  re-precipitated  with 
hydrochloric  acid.  It  is  a  blue  substance  soluble  in 
pyridine,  which  dyes  silk  and  yields  nitro-derivatives  that 
dye  wool  and  silk  in  golden-yellow  to  bronze  shades.  It 
has  a  composition  corresponding  to  the  formula,  C12H,606. 
Products  were  prepared  in  an  analogous  manner  from 
j3-naphthol  and  Sehaffer's  p-naphtholsulphonic  acid.  The 
former  dyed  wool  pink  and  formed  coloured  lakes  with 
aluminium,  manganese  and  zinc  salts ;  and  the  latter 
dyed  silk  reddish-grey. — A.  S. 


Spectrographs    studies    in    the    triphenylmethane    group. 
R.  Meyer  and  O.  Fischer.     Ber.,  1913,  46,  70—84. 

Spectrographic  examination  of  compounds  of  the  tri- 
phenylmethane group  has  shown  that  they  have  character- 
istic absorption  spectra.  Fuchsone  which  is  quinonoid. 
containing  no  auxochrome  groups,  gives  an  absorption 
spectrum  similar  to  that  of  the  salts  of  phenolphthalein. 
Similar  absorption  spectra  are  obtained  with  fuchsone 
containing  different  auxochromes,  and  the  results  show 
that  there  is  no  fundamental  difference  between  the  simple 
quinones  and  those  containing  an  auxochrome  group. 
Hartley's  theory,  according  to  which  the  true  colour 
carrier  is  always  the  benzene  nucleus,  is  confirmed. 

— G.  H.  F. 


Spectrographic    studies    in   the    anthraquinone    group.     R. 
Meyer  and  O.  Fischer.  Ber.,  1913.  46,  85—92. 

The  absorption  spectra  of  mono-,  di-,  and  trihydroxy- 
anthraquinones  in  alkaline  solution,  and  in  concentrated 
sulphuric  acid,  were  studied.  The  results  obtained 
indicate  that  a  hydroxyl  group  in  the  position  2,  6.  or  7, 
acts  as  a  stronger  auxochrome  than  when  in  positions  1,  4, 
or  5.  Baly  and  Stewart  (Chem.  Soc.  Trans.,  1906,  89,  51 1 ) 
found  two  absorption  bands  for  anthraquinone  in  con- 
centrated sulphuric  acid,  whereas  the  authors  find  three. 

— G.  H.  F. 


Patents. 


Wool-dye  ;    Greenish-blue 


W.   Berchelmann,   Voh- 


winkel,  Assignor  to  Farbenfabr.  vorm.  F.  Baver  und 
Co.,  Elberfeld.  Germanv.  U.S.  Pat.  1,045,805,' Dec.  3, 
1912. 

5-NiTRO-1.4-DiAMrNOANTHRAQUiNONE  is  condensed  with 
two  molecules  of  epichlorhydrin,  for  example  hi  formic  acid 
solution  at  30° — 35°  C.  The  product  is  separated  and 
sulphonated,  the  sulphonic  groups  probably  attaching 
themselves  to  the  epichlorhydrin  residue.  Wool  is  dyed 
in  brilliant  greenish  blue  shades,  fast  to  light,  by  the  new 
dyestuff.--J.  B. 


Carboxydiarylhydrols  ;  Process  for  preparing- 


.  Farben- 
fabr. vorm.  F.  Bayer  und  Co.  Ger.  Pat.  254,122, 
Dec.  1,  1911. 

By  the  condensation  of  equimolecular  proportions  of 
aromatic  aldehydes  with  aromatic  hydroxycarboxylic  acids, 
carboxydiarylhydrols  are  obtained  as  colourless  or  slightly 
coloured  substances.  By  condensation  with  a  further 
molecule  of  a  suitable  aromatic  hjTdroxycarboxylic  acid, 
leuco-triarylmethane  compounds  are  formed. — T.  F.  B. 


Sulphide  dyestuffs  ;  Process  for  preparing .  Farben- 
fabr. vorm.  F.  Bayer  und  Co.  Ger.  Pat*.  L>.->4,328, 
Oct.  13,  1911,  and  254,304,  Oct,  29,  1911. 

(1)  The  indophenols  or  leuco-indophenols  derived  from 
the  cyclic  ureas  or  thioureas  of  1.8-naphthylenediamine. 
are  converted  into  sulphide  dyestuffs  in  presence  of 
copper  or  a  copper  compound.  Fast  greenish-blue  or 
green  dyestuffs  are  produced.  (2)  The  indophenols  or 
leuco-indophenols  from  1.8-naphthylenediaininc  and 
p-aminophenol  or  their  derivatives,  are  converted  into 
sulphide  dyestuffs,  with  or  without  addition  of  eomK-r  or  a 
copper  compound. — T.  F.  B. 

Indophenohc  condensation   product*  and  th>  ir  huco-deriva 

lives  ;    Process  for  preparing  .     Farbenfabr.  vorm. 

F.  Bayer  und  Co.  Ger.  Pat.  254,859,  Oct.  13.  1911. 
The  indophenols  or  leuco-indophenols  from  1.8-diamin>>- 
naphthalene  and  p-aminophenol  or  their  derivatives  are 
treated  with  carbon  bisulphide,  or  the  leuoo-hado»henote 
are  treated  with  phosgene,  and  the  products  (if  bdophenols) 
are  reduced  to  the  oorreHponding  leooo-COBjpoand*.  Tb 
products  are  cyclic  ureas  or  thiourea-  . I.  rived  from  1.8- 
diaminonaphthalenc. — T.  F.  R 
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vlatnino    5  -  hi/tiro.ii/miphthalciu   -  7      sulphoitif 

nL<    and    2-mminoiimylnmino  8  hydnxynapkikaleni  6 
md  ihiir  derivatives;    Process  for  pr< 

FarUnfabr.    vnriii.    F.    Bayer    und   Co. 
t  510,  April  21,  1911. 

I  hk  product-  mentioned  in  the  tit  If.  whieb  are  stated  to  be 

val  .  •  components,  are  obtained  by  treating 

.  -       mmoitaphtholaurphonk  acid  >>r  2.8-dihy- 

iphthalene-6-sulphonk  aoid  with  amino-oompounde 

;  ties  or  their  d<ri\  it ivcs.  and  sulphites. 

— T.  F.  B. 

AmiHoJkffdrori/ntif>hih<tl'>Hfjrulphonie    acids;      Process    for 

'iitid  .     Farbenfabr    vorm. 

.     Ger.  Pat.  864,716,  Deo.  22,  1911. 

Tiir        N        uiiiyl  derivatives  of  2.."). 7-  or  2.S.t>aminonapl>- 

thoUulph<>nir  aoid  are  treated  with  chlorinating  or  bromin- 

te,  and  then  the  acidyl  groups  are  eliminated. 

Unlike  the  non-halogenated  compounds,  the  new  derivatii  es 

\hibit   fluorescence  in  alkaline  solution  :  further. 

wh'  iu-d     with     diazo    eompounds.     combination 

takes  place  on  the  nucleus  containing  the  hydroxy!  group, 

i  initio  aide ;  the  aau  dyeetuifa  are  usually 

r  than  the  non-halogenated  dyestuffs. — T.  F.  B. 

■lino-compound*  of  the  anthraquinone  series  ;    Process 

for  preparing  .     Farbenfabr.  vorm.  P.   Bayer  und 

I  746,  Jan.  27.   1912. 

urTHMAQi  -.  or  N-monosabstitution  pro- 

due-  f  or  their  derivatives,  are  treated  with  nitrons 

-  which  form  nitrous  acid.     The  resulting 

axiniin mpounds  may  be  used  a-  dyestuffs  or  for  tie 

preparation  of  sunt       I.  F.  B. 

Vat   dye-stuffs    of   tA»    antiuaquim tries;     Process  for 

preparing-  \   Sohaaraehnudt.     Ger.  Pat.  254,023, 

.'».    1911. 

Th>  htarned  by  condensing  o-diaminoanthra- 

uainone*    with    beanuithroneoarbozyhc    acids    or    their 
•ubwthutioii  prodnel  melted  at   high  temper  at  ures 

with    potassium    hydroxide,     potaasrun    alooholate,     or 
rabetanees  with  anal  I  ion.     Fast  vat  dyest  tiffs  are 

produced  by  this  process,     T.  F.  B, 

Indigo  series  ;  Proc*s<-  f->r  preparing  eokmrhss  condensation 
produr-  Farbwerke  vorm.  Meister,  Lucius, 

und   Brum  1^65, Jury 21,  1911. 

Bine  products,   which  are  isomeridee 

ibin,  are  obtained   by  the   action  of 
indoxyl  on  the  bisulphite  compound  of  iaatin,     Analogoue 

«"i>p"U'  mud  by  naing  homol  deriva- 

tive of  w«tin  and  indoxyl.—  T.  F.  B. 

<iy*tuff*  ;   Process  for  preparing  fettaw . 

mm    Heister,  Lucius,  und  Broning.     Get 
P«  24,   191 1,  and  264  734     \|  ,-.    ■>;, 

I. 

I  he  prodnel  obtained  by  treating  indigo  with  benzoyl 
Ived  in  sulphuric  aoid,   preferabrj    nith 
hlorim  free  solution  thui  (oi  dm  d  i   poured 
into  w»t<  r      A  dy<  "iff  i-  obtained  whioh  gives  yeDou 
ahndee  front  the  When  the  product  of  the  action 

■    i  it-,  ,-i  high  tempt 

indrfferent   solvent   oi   duui  rrl 
'i   which  <\\>-   wool  and  eotton   fatrt. 
*  n\wU-  from  t  h<    (violet  I     1      I'.. 


Anthraquinone  scries  ;    Process  for  preparing  condensation 

products  of  the .     Farbwerke  vorm.  Meister,  Lucius. 

und   Bruning.     Ger.  Pat.  255,340,  Nov.  24.   1910. 


yUtu,  j,,,     preparing 

ron  I.  .  tiua,  and  Bruni 


I 

1911.     Addition   I 
2S0.111,  Feb.  i 

bte   ied    in   .. 
•i.   <>l   ..r-.i   mnstard   ofl 
adensing  a,- 

t.ojl.    <dkali  to  bin.-   »oluti 

I      I 


Thk  diazo-oompounds  of  ft-  or  a-arninoanthraquinones  or 
their    substitution    products    arc    condensed   with   ft-    or 

'i  amino-  or  diaminoanthraquinoncs  or  the  corresponding 
anthranols,  or  their  substitution  products.  The  resulting 
produots  are  either  dyestuffs  or  substances  readily  con- 
vert ed  into  dyestuffs  ;  thus,  the  action  of  /3-aminoanthra- 
quinonc  on  diazotised  /3-aminoanthraquinone  results  in 
the  formation  of  a  golden-yellow  vat  dyestuff. — T.  F.  B 

Vat  dyestuffs  ;   Process  for  preparing .     Kalle  und  Co. 

G  i.  Pat.  254,468,  Nov.  8,  1910.     Addition  to  Ger.  Pat. 
182,260,  Nov.   14,   1905. 

Easily  reacting  a-derivatives  of  4-chloro-5-bromo-isatin 
{e.g..  the  chloride  or  anilide)  are  condensed  with  oxythio- 
naphthene  or  its  oarboxylic  acids  or  with  phenylthioglycol- 
o-carboxylic  acid.  The  resulting  products  dye  fibres  from 
the  vat  in  excellent  blue  shades,  unaltered  by  soaping. 

— T.  F.  B. 

Vat  dyestuffs  of  the  anthraquinone  series  containing  sulphur  ; 

Process   for  preparing  .     F.    Ullmann.     Ger.    Pat. 

254,743,  Dec.  17,  1911. 

I-Haloc.en-2-aminoanthraquinones  or  their  derivatives 
are  condensed  with  aromatic  thiol-acids  of  the  general 
formula,  R.CO.SH,  where  R  represents  an  aryl  or  anthra- 
quiuony]  radical.  Thus,  from  l-chloro-2-aminoanthra- 
quinone  and  potassium  thiolbenzoate  a  product  of  the 
formula. 


«uHe02<^    ^C.CKH6 


is  obtained.  The  thiol-acid  salts  may  be  prepared,  for 
example,  by  the  action  of  alkali  sulphides  on  the  aromatic 
oarboxylic  acid  chlorides. — T.  F.  B. 

/,<  wco  compounds  of  the  indigo  series  ;   Process  for  preparing 
—.     W.  Holtschmidt.     Ger.  Pat.  254,983.  March  10. 
1912. 

Inuioo,  its homologues,  substitution  products,  or  analogues, 
especially  indigo  dyestuffs  soluble  in  water,  or  indigohl 
0  impounds  which  are  easily  suspended  in  water,  are 
reduced  by  means  of  suitable  metals  in  the  form  of  foil 
or  wire,  or  other  form  which  presents  a  large  surface,  in 
aqueous  solution  or  suspension,  with  or  without  addition 
of  ammonia  or  other  alkali  of  suitable  strength,  or  an 
aoid  or  salt,  and  preferably  at  the  ordinary  temperature. 

— T.  F.  B. 


Azo   dyestuffs ;    Process  for   preparing 


M.  Claasa. 


Ger.  Pat.  255,078,  Jan.  13,  1912. 

iiiazones  or  allied  compounds  are  combined  with 
aromatic  diazo  compounds.  The  sulphazones,  the  con- 
stitution  of  which  may  be  represented  by  the  formula, 

f    V  MX) 


Uw> 


so, 


may    be    obtained     by    reduction    of    the    a  nitropkenyl 

■ulphoxyaoel  ic  aoida,  N()2.(^Ht.S02.CHt.COOH.—  T.F.B. 

Vat  dye    nj  the  anthraquinone.  series  ;   Manufacture  of . 

J.  Y.  .Johnson,  London.  From  Badische  Anilin  und 
Bods  Fabrik,  Ludwit'-bafi  n  on  Rhine,  (Jermanv.  KriK- 
Pat.  7291,  March  25,   I!)  12. 

SkkF.    I'.ii    146,761  of  1912:  this.!.,  1913,131-  T.  P.  H 
l  to  dyestuffs  ,    Manufacture  of  Uisic .     P.  A-  Newton. 

London      From    Farbenfabr.    vorm.   F.    Buyer    und   I    • 

KTbarfeld,  Germany.     Eng.  Pat.  8872,  April  15,  1912. 

I'i     Pat„.  444,005  and  444,113  of  1912:    this  J..  I»l2. 
1073       W  v.  B. 
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Carboxydiarylhydrols ;      Manufacture     of    .     P.     A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfekl.  Germany.  Eng.  Pat.  12.162, 
May  22,  1912. 

See  Ger.  Pat.  254,122  of  1911  :    preceding.— T.  F.  B. 


Tetrachlorindigo  ;    Violet 


and  process  of  making  same. 


A.  Stock,  Assignor  to  Farbwerke  vorm.  Meister,  Lucius, 
und  Briining,  Hochst  on  Maine.  Germany.  U.S.  Pat. 
1,050179,  Jan.  14,  1913. 

See  Fr.  Pat.  440,462  of  1912  ;  this  J.,  1912,  809.— T.  F.  B. 

Anthraquinone  vat  dye.  W.  Herzberg  and  W.  Bruck, 
Schoneberg,  Assignors  to  Act.-Ges.  f.  Anilinfabr.,  Berlin. 
U.S.  Pat.  1,050,829,  Jan.  21,  1913. 

See  Fr.  Pat.  427,479  of  1911  ;  this  J.,  1911,  1111.— T.F.B. 


V.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 


Plantain  fibre  from  India  ;    Wild 


Bull.  Imp.  Inst., 


1912,  10,  536—537. 

A  sample  of  wild  plantain  fibre  from  Tenasserim,  Burma, 
was  lustrous,  of  a  pale  brown  colour-  with  a  slight  greyish 
tinge,  of  good  strength,  and  varying  in  length  from  4  ft. 
to  5  ft.  6  in.  It  was  valued  at  about  £20  per  ton  in  London, 
with  "  fair  current  "  Manila  hemp  at  £22 — £22  10s.  per 
ton,  and  was  stated  to  be  particularly  valuable  on  account 
of  its  softness. — A.  S. 


Red  vulcanised  fibre  ;    Some  properties  of 


F.    H. 


Parker.     Phil.   Mag.,   1913,  25,   210—214. 

The  amount  of  water  absorbed  by  red  vulcanised  fibre 
(one  of  the  most  suitable  materials  for  the  pistons  of  com- 
pressing engines  in  air-liquefying  plant)  and  the  consequent 
increase  of  volume  were  measured.  The  absorption  of 
water,  rapid  at  first,  decreases  in  rate  and  tends  towards 
a  limit.  One  specimen  absorbed  0-76  c.c.  of  water  per 
1  c.c.  of  its  original  volume  in  34  days,  its  final  volume  being 
1-61  times  the  original  volume.  In  a  second  specimen, 
1  c.c.  increased  in  19  days  to  1-51  c.c,  absorbing  0-62  c.c. 
of  water.  When,  instead  of  water  at  the  ordinary  tem- 
perature, water  at  60°  C.  was  used,  the  absorption  was 
much  more  rapid,  but  the  final  volume  and  the  volume  of 
water  absorbed  were  less  than  at  the  lower  temperature. 
On  being  exposed  to  air,  the  soaked  specimens  lost  water 
rapidly — 90  per  cent,  of  the  whole  in  9  days,  in  one  instance. 
The  increase  of  volume  is  not  isotropic  ;  the  rectangular 
prisms  used  were  cut  from  flat  sheets,  and  the  increase 
in  the  dimension  across  the  thickness  of  the  sheet  was 
enormously  greater  than  those  in  the  dimensions  in  the 
plane  of  the  sheet.  Microscopic  examination  showed 
this  to  be  due  to  the  structure  of  the  mass,  the  number  of 
fibres  or  cells  per  cm.  through  the  thickness  being  much 
greater  than  the  number  along  the  surface,  owing  to  the 
pressure  exerted  during  the  manufacture  of  the  sheet. 
In  similar  experiments  basswood  absorbed  0-31  c.c.  of 
water  per  c.c,  and  white  deal  0-74  c.c,  but  without  sensible 
change  of  volume.— J.  T.  D. 


Celluloid  ;    Viscosity  and  its  importance  for  the  chemistry 

of in  theory  and  practice.     H.  Schwarz.     Z.  Chem. 

Ind.  Kolloide,  1913,  12,  32—42. 

Foe  factory  control  purposes  the  author  recommends  the 
following  two  simple  methods.  With  very  viscous  liquids 
the  time  is  noted  in  which  a  glass  sphere  of  7 — 8  grms. 
falls  through  a  column  of  the  liquid  20  cm.  high.  With 
thinner  liquids  the  relative  times  taken  by  a  definite 
volume  of  the  liquid  and  of  water  to  flow  from  a  pipette 
are  compared,  the  lower  mark  on  the  pipette  being  just 
below  the  bulb  and  some  distance  from  the  outlet.  Figures 
are  given  illustrating  the  "  ageing  "  (change  of  viscosity) 
of  solutions  of  nitrocellulose  in  an  alcoholic  solution  of 
ramphor   on    keeping ;     this   effect    makes   it    impossible 


to  obtain  always  solutions  of  constant  viscosity  even  if  the 
same  proportions  of  the  same  nitrocellulose  and  the  same 
solvent  be  used ;  the  "  ageing  "  is  less  noticeable  in  the  more 
dilute  solutions,  and  a  0-5  per  cent,  solution  of  nitrocellulose 
in  a  50  per  cent,  solution  of  camphor  in  alcohol  maintains 
its  viscosity  tolerably  well  on  keeping.  Solutions  of 
nitrocellulose  in  an  alcoholic  solution  of  camphor  are  more 
viscous  than  solutions  in  ether-alcohol  (4  :  3),  and  the 
latter  are  more  viscous  than  solutions  in  acetone.  In 
solutions  of  nitrocellulose  in  alcoholic  solutions  of  camphor, 
the  viscosity  is  lower  in  solutions  of  higher  camphor 
concentration,  and  this  is  in  accord  with  practical  experi- 
ence that  a  high  content  of  camphor  improves  the  quality 
of  celluloid.  Experiments  in  which  a  solution  of  nitro- 
cellulose in  an  alcoholic  solution  of  camphor  was  heated 
to  60°  C.  and  then  allowed  to  cool,  and  the  viscosity 
determined  at  intervals  of  10°  C.  during  both  heating 
and  cooling,  indicated  that  the  variation  of  viscosity 
with  change  of  temperature  is  reversible.  McDonald's 
assertion  (this  J.,  1911,  785)  that  the  viscosity  of  acetone 
solutions  of  nitrocellulose  is  notably  affected  by  exposure 
to  light  could  not  be  confirmed.  Addition  of  a  small 
quantity  of  urea  (1  per  cent.)  to  a  stable  solution  of  nitro- 
cellulose in  an  alcoholic  solution  of  camphor  increased 
the  viscosity  by  10 — 15  per  cent.,  but  larger  additions 
of  the  same  substance  appeared  to  have  no  action  whatever 
in  this  direction.  The  relation  between  the  viscosity  of 
the  nitrocellulose  solution  and  the  brittleness  of  the 
celluloid  is  discussed,  and  it  is  pointed  out  that  practical 
experience  shows  that  when  well-dried  collodion-cotton 
in  dissolved  in  a  75  per  cent,  solution  of  camphor  in  alcohol 
in  the  proportion  of  1  :  12-5,  the  solution  works  better 
on  the  rolls  the  lower  its  viscosity.  The  effect  of 
variations  in  the  bleaching  of  the  cotton  and  in  the  pro- 
cesses of  nitration  and  washing  on  the  viscosity  of  solutions 
of  the  nitrocellulose  is  also  discussed. — A.  S. 


Paper ;     The    degree    of   porosity    of  - 


-.     W.    Colditz. 
Wochenbl.  Papierfabr.,  1913,  44,  376—378. 

Printing  papers  require  a  harder  or  softer  sizing  according 
to  the  nature  of  the  printing  to  be  done  and  the  consistence 
of  the  ink.  It  is  not  sufficiently  recognised  that  the 
resistance  or  absorbency  of  paper  towards  oily  printing  inks 
has  no  direct  connection  with  the  hardness  of  sizing  as 
commonly  measured  in  relation  to  aqueous  writing  inks. 
The  resistance  to  oily  inks  depends  on  the  closeness  of 
texture  and  relative  absence  of  porosity  of  the  paper.  In 
default  of  a  direct  method  for  measuring  the  rate  of  pene- 
tration of  oil  varnishes  through  printing  papers,  the  author 
has  adopted  a  method  which  depends  on  the  fact  that  the 
porosity  is  expressed  by  the  ratio  of  the  apparent  specific 
gravity  of  the  paper  to  its  real  specific  gravity.  The 
apparent  specific  gravity  is  calculated  by  ascertaining 
the  weight  of  a  measured  volume  of  the  paper,  whilst  the 
real  specific  gravity  of  the  solid  constituents  of  the  paper 
is  calculated  by  ascertaining  the  amount  of  oil  displaced 
by  a  given  weight  of  the  paper.  The  author  employs 
olive  oil  for  this  purpose,  and  it  is  essential  that  the 
paper  be  steeped  in  the  oil  for  at  least  half  a  day  to  ensure 
the  complete  displacement  of  the  air  before  the  weighing 
is  made.  The  procedure  is  the  usual  one  for  the  deter- 
mination of  the  specific  gravity  of  solid  bodies,  a  sinker 
large  enough  to  contain  the  sample  of  paper  being 
employed  and  its  displacement  both  of  oil  and  water  being 
previously  determined. — J.  F.  B. 

Blotting  papers  ;    Influence  of  dyestuffs  on  the.  absorbt  ncy 

0f Von    Possanner    and    S.    Berger.     Woohenbf. 

Papierfab.,  1913,  44,  278—281. 
It  is  well  known  that  coloured  blotting  papers  are  inferior 
in   absorptive     power     to     white     papers     of     the    same 
manufacture,    and   the   authors   have    made   experiments 
with  a  view   to   determining  the   comparative   effeota   "f 
typical  dyestuffs  of  the  various  groups.     Dyeim:-   ■ 
carried  out  on  pure  pulps  of  cotton,  soda  wood  pulp,  tad 
sulphite   pulp,  and   the   absorptive    powers   of   t  lie   papers 
produced    under    similar    conditions    were    tested    com 
paratively    with    papers    made    from    the    undyed    pulp-. 
In  all   oases    a  diminUhed  absorptive   power  under  the 
action  of  the  dyestufTn  was  r'-iorded.  and  in  most  cases 
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the  diminution  tu  very  considerable.     The  percentage 

diminution  «  for  the  first    I   per  sent.  >>r  BO  of 

<4  uff  added, and  the  unfavourable  effect  became  smaller 

•■•  percentage  <»f  dyeetufl  was  increased,  until  generally 

-    reached    at     whieb    farther  addition   el 

-tut!    produced    no    appreciable    effect       Substantive 

T-.    which    are    recommended    for    unsized    pulps 

on  account   ot  tluir  frreat   affinity  for  vegetable  fibres, 

prodaced  the  m«»t  unfavourable  effect  on  the  absorbeiiey 

.■f  the  cotton  fibree  ;  their  influence  on  the  wood  cellulose 

pap  marked,  possibly  because  these  fibres  are 

a  ith  impurities  from  the  digestion  proeesa. 

"i    of   tin-   haste  and  aeid  dyestuffs  was  less 

lv  they  affected  cotton  pulp  less  severely 

than    the    subftantive    dyeetuffs.     For    cotton    papers, 

Attramim-    d,    V  Brae    B,    Victoria     Yellow    cone. 

i.      5    1>.    and    a     mixture    of     Brilliant     Green 

whh    Acid    Green     showed    the     least    influence    on    the 

absorptive  power.     With  sulphite  pulp  the  basic  dyestuffs 

all  showed  very  unfavourable  results,  whilst   mixtures  of 

•:i|     ;>i  ill    dyeetufn    were    even     worse    with    these 

P»|»t~.      With    -  d    pulp,    except    in    the    case    of 

•rut    Blue,   which    wa^    very    detrimental,   there    was 
little  ilrT  between  the  substantive,  basic,  and  acid 

-Miff-,    but    mixtures   of  the   two   latter   groups  gave 
rally  rather  lower  absorptive   powers. — J.  F.  B. 

Contribution*  to  th'  technology  of  tht   paper  industry.     C. 
EI.P.8t  See  Manchester  Section,  p.  1*74. 

I'  VI  KHTS. 


iht'd .      K.  .Meili,  Hawthorne, 

N.I  r  to  Weidmann  Silk  Dyeing  Co.,  Patenon, 

Nl       l">.   Pat   1,060,108,  Jan.  14,  1013. 

The  silk  i-  treated  with  ■  solution  of  a  hydrazine  salt  such 
P..  X. 

m  for   the    manufacture   of . 

1  .ir.ir.i,     Lyon**    France.      Eng.    Pat.   53S6.   Mar.   4, 
Mil,      I'nder  Int.  Conv..  Mai.  'i.   1911. 

Abtiik  iai.  threads,   of  a   fineness   which   may  attain  0-5 

dttrier,  are  prodw  ed  from  solutions  of  cellulose  and  wound 

up.  in  groups  more  or  leal  numerous,  od  bobbins  or  spools. 

-  <.n  the  bobbins  is  then  cut  through 

alone.  one  or  more  generating  lines  of  the  cylinder,  so  as 

•  parallel  filaments  ready,  without  combing 

tit  of  similar  nature,  for  the  production  of 

rovifig  frame       .1.  F.  B. 

Cettmlom    nctati  ;      Monufacturi     nj   -  F.     Paschke, 

Brighton.  8,  duly  8,   1912. 

<  r.t  it<-   i-   manufactured   by  the  action   upon 

iloae  "f   a   mixture   of   acctk   anhydride   and   ylacial 
:    in   conjunct  inn    with    a    suitable   anhydroui 
•aalt,  r.y.,  the  sulphate,  uitrate,  chloride  or  a  mixture 
of  the  i  ,<l  nitrate.     The  product  is  subjected  to 

a  partial  de-acet  ylation  b)  the  nt  tion  of  chlorine.  Example  i 

kilo*,  of  ( c| lu low  arc  treated  at  a  tempetaf  are  of  To  I 
with    1T<J0  kilo*,   of  a   mixture  of  30   pet  cent,   of  aoetu 
anhydride  and  T< »  pei  cent,  of  glacial  acetic  a<  id,  in  which 
.*>   kilo*.    <f    anhydrum    ooppei    sulphate    are  dissolved. 
AhV  n.  mm)  kiloa  of  >m>  pet  cent,  acetic  a 

•       poured  into  jai  i  in  whit  h  it 
n  the  proportion  of  about  2  p 
me  \nr  l"«i  .,(  oelliikme  at  «  temperature  which 
1       I  >•  ktion  i    tlicid  v  pro 

,i,ii|/|  be  stopped  wh<n  the  product  contain 

l  ■  .      '   •  ■    i 
arhen  the  product  is  soluble  in  ethyl  and 

rn»;.  -ill    in    the    ipei  iftc 

-    from   [a]y  21      »o  fa]0  "  it  thai      I 

wat<  pre<  jpit  •  ulent  in 

J.    F.    P. 

hfi.  pa  M     B.    Hopkins.     Fr. 

I'at    n:,.H»T.  Jul    ft,  1912. 

x  v  itcrfal  in 

long  l«ogth*.  coin  prises  *  U  mher  divided  into  n 


number  of  compartments  through  which  the  paper,  etc., 
i-  carried  on  an  endless  band  conveyor.  The  heated 
air  is  supplied  from  above  through  a  series  of  boll-shaped 
openings  in  such  a  manner  as  to  hold  the  paper,  etc.,  in 
contact  with  the  conveyor,  being  forced  into  the  last 
compartment  of  the  series  by  a  pump  and  then  conducted 
through  the  other  compartments  in  turn  through  pipes 
fitted  with  small  auxiliary  fans.  The  speed  at  which  the 
tans  are  driven  can  be  varied  for  the  purpose  of  varying 
the  pressure  exerted  by  the  air  upon  the  paper,  etc.,  and 
in  cases  where  a  large  amount  of  moisture  has  to  be 
removed,  a  certain  amount  of  fresh  dry  heated  air  may  be 
supplied  to  the  separate  compartments.  To  prevent 
curling  at  the  edges  of  the  paper,  two  strips  of  fibrous 
material  may  be  fitted  at  the  edges  of  the  conveyor  band 
to  which  the  paper  clings. — H.  H. 

Sulphite   wood  liquor  ;    Manufacturing  alcohol  front . 

P.  G.  Ekstrom,  Harnas,  Assignor  to  Aktiebolaget  Ethyl. 
Falun,  Sweden.     U.S.  Pat.  1,050,723,  Jan.   14,  1913.' 

As  a  preparatory  step  to  the  manufacture  of  alcohol  by 
the  fermentation  of  the  saccharine  matters  of  sulphite 
wood  pulp  liquors,  "  a  eatalyser  for  oxidation  and  a  base  " 
are  added  to  the  liquor  which  is  aerated  while  in  a  hot 
state  ;  the  solid  matters  are  then  separated,  the  liquor  is 
cooled    and    again    aerated    cold    before    fermentation. 

—J.  F.  B. 

Vint;     Treatment   of  waste for   obtaining   a  product 

adapted  to  be  spun  like  carded  wool  yarn.  A.  Kube, 
Walditz,  Germany.     U.S.  Pat,  1,051,124,  Jan.  21,  1913. 

See  Fr.  Pat,  443,205  of  1912  ;  this  J.,  1912,  1026.— T.  F.  B. 

Viscose  (cellulose  xanthogenale)  ;    Manufacture  of and 

its  use  for  coating  or  printing  suitable  fabrics  and  surfaces. 
L.  Lilienfeld,  Vienna.  Eng.  Pat.  1378,  Jan.  17,  1912. 
Under  Int.  Conv.,  Jaa  20,  1911. 

SEE  Fr.  Pat.  439,040  of  1912  ;  this  J.,  1912,  584.— T.  F.  B. 

Cellulose  esters  of  fatty  acids  ;   Process  for  the  manufacture 

of .     B.  R.  Seifert  and  F.  Todtenhaupt,  Assignors  to 

('hem.  Fabr.  von  Hevden  A.-G.,  Radebeul,  Germany. 
U.S.  Pat.  1,051,165,  Jan.  21,  1913. 

SEE  Fr.  Pat,  423,197  of  1910  ;  this  J.,  1911,  615.— T.  F.  B. 

Pulp  ;    Recovering from  waste  papers.     J.  M.  Burbv, 

Long  Island  City,  U.S.A.  Eng.  Pat.  9503,  April  22, 
1912. 

See  U.S.  Pat.  1,029,848  and  Fr.  Pat.  444.703  of  1912: 
this  J.,  1912.  680,  1075.     T.  F.  B. 


VI. -BLEACHING  ;    DYEING  ;  PRINTING  ; 
FINISHING. 

Patents. 

Kiefs,  washing  machines  and  the  like  for  boiling,  washing, 
sterilising,  bleaching  in  laundries  and  for  other  purposes. 
W.  \V.   L  Lishman.     Eng.  Pat.  473,  Jan.  6,  1912. 

Kii.i-.s.  etc.,  stationary  or  otherwise,  are  fitted  with 
circulating  apparatus  which  is  also  in  communication  with 
a  mixing  eat,  thus  insuring  an  uninterrupted  cycle  of 
operations.  The  circulating  pipe  is  arranged  to  allow  read] 
to  the  interior.  A  removable  inner  lining  may  l»- 
■I.  in  which  the  goods  are  packed.      J.  B. 

[Dyeing]  fabrics  ;  Apparatus  for  treating —  .  S.  Sok.il, 
London.  From  <).  Scheiber,  Tries),  Austria.  Fug.  Pat 
80S,  Jan.  10.  1912. 

tpparatui  ased  for  washing,  dyeing,  etc.,  the  wooden 
rollers  usually  employed  are  replaced  by  rollers  made  of 
concrete  .  aonstrUOtad  en  a  hollow  core,  reinforced  and 
preferably    rendered    acid-proof.     A   suitable   material  in 
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made  by  adding  graphite,  water-glass  and  glycerin  to  the 
concrete  mixture.  The  rollers  must  be  mounted  on  dash- 
pot  bearings  to  minimise  shocks. — J.  B. 

Skein-silk-dyeing  apparatus.     E.   L.    Maupai.   New  York. 
U.S.  Pat,  1?051,342,  Jan.  21,  1913. 

The  skeins  are  suspended  in  the  dye-vessel  on  spools 
mounted  on  radial  arms  which  are  fitted  to  a  rotating 
frame  in  such  a  way  that  the  spools  are  caused  to  revolve 
as  the  frame  rotates. — J.  B. 


C.  Rachou  and  E.  Chaumat, 


carbon  dioxide  is  dependent  upon  the  speed  of  formation 
of  carbonic  acid,  H„C03.  from  carbon  dioxide  and    water. 

— J.  T.  D. 


Dyeing  ;  Process  for  vat 


Camares,  France.  Eng.  Pat.  2735,  Feb.  2,  1912.  Under 
Int.  Conv.,  Feb.  8,  1911.  Addition  to  Ens.  Pat,  1247 
of  1911,  dated  Jan.  18,  1910. 

See  Addition  of  Feb.   8,   1911,  to  Fr.   Pat.   413,031   of 
1909  ;   this  J.,  1912,  533.— T.  F.  B. 

Dyeing  hairs,  furs,  and  the  like  :    Process  for .     A.  G. 

Bloxam.  London.  From  Act.-Ges.  f.  Anilinfabr., 
Treptow,  Germany.     Eng.  Pat,  13,764,  June  12,  1912. 

See  Addition  of  May  7,  1912,  to  Fr.  Pat.  413.877  of  1910  ; 
this  J.,  1912,  1121.— T.  F.  B. 

Filler  for  purifying  and  simultaneously  removing  iron  and 
manganese  from  water  for  industrial  purposes,  especially 
for  dye-houses.     Ger.  Pat,  253,835.     See  XIXb. 


VII.— ACIDS  ;    ALKALIS ;     SALTS  ;     NON- 
METALLIC    ELEMENTS. 


Carbon  dioxide  ;    Action  of 


on  alkalis  and  alkaline 


earths.     A  time-reaction.     D.  Vorlander  and  W.  Strube. 
Ber..  1913,  46,  172—181. 

The  fact  that  the  introduction  of  carbon  dioxide  into 
incompletely  saturated  lime-water  is  followed  not  imme- 
diately but  only  after  some  time  by  turbidity  and  pre- 
cipitation has  been  attributed  to  the  intermediate  forma- 
tion of  soluble  basic  carbonates,  or  to  the  production  in 
the  first  instance  of  colloidal  calcium  carbonate,  which 
remains  in  solution  as  hydrosol,  and  later  coagulates  and 
precipitates.  The  truth  is,  that  the  reaction  between 
carbon  dioxide  and  the  base  takes  time  ;  for  if  dilute 
solutions  of  lime-water,  tinted  with  phenolphthalein, 
and  of  carbon  dioxide;  in  equivalent  quantities,  be  poured 
together  into  a  flask  which  is  then  closed  and  allowed 
to  stand,  the  disappearance  of  the  colour  is  not  immediate 
(as  would  be  the  case  if  calcium  carbonate  were  at  once 
formed,  colloid  or  crystalline),  but  only  occurs  after  a 
lapse  of  time.  This  lapse  of  time  is  greater  as  the  solutions 
are  more  dilute  :  with  5  c.c.  each  of  00472A7  lime-water 
and  00675JV  carbon  dioxide  (the  carbon  dioxide  must 
be  in  slight  excess,  for  calcium  carbonate  solution  through 
hydrolysis  reacts  faintly  alkaline  towards  phenolphthalein), 
the  colour  disappeared  in  10  minutes,  whilst  with  the  same 
quantities,  each  diluted  with  55  c.c.  of  water,  it  remained 
for  48  hours.  Excess  of  carbon  dioxide  quickens  the 
reaction  :  with  8  c.c.  instead  of  5,  the  time  was  6J  minutes. 
with  10  c.c,  29  seconds,  with  15  c.c,  5  seconds.  Similar 
results  were  obtained  with  baryta  water,  but  the  reaction 
is  much  more  rapid — 1  second  in  place  of  10  minutes,  and 
about  10  minutes  in  place  of  48  hours.  In  the  case  of 
sodium  hydroxide  or  sodium  carbonate,  which  of  course 
need  excess  of  carbon  dioxide  for  their  conversion  into 
bicarbonate  before  phenolphthalein  is  decolourised,  the 
effect  of  dilution  is  hardly  noticeable  :  3-2  c.c.  of  0-1037.Y 
sodium  hydroxide  and  10  c.c  of  0-698A'  carbon  dioxide 
required  23  to  29  seconds,  and  3  c.c  of  0100A7  sodium 
carbonate  and  5  c.c  of  0-669 N  carbon  dioxide  l(i  to  20 
seconds  for  the  disappearance.  In  all  cases  temperature 
has  a  very  marked  influence  on  the  speed  of  the  reaction, 
the  speed  at  15°  C.  being  from  6  to  40  t  imes  as  high  asthat 
at  0°  C.  From  experiments  with  other  acids  the  authors 
consider  it  likely  that  the  speed  of  these  reactions  with 


The 


D.  Vorlander.     Ber. 


Prussian  blue  reaction 

1913.  46,  181— 192. 

The  slow  precipitation  of  Prussian  blue  when  dilute 
solutions  of  potassium  ferrocyanide  and  ferric  chloride  are 
mixed  is  not  due  to  the  formation  and  slow  coagulation 
of  a  hydrosol,  for  when  given  quantities  of  the  two  salts 
are  diluted  to  an  equal  extent  with  water,  weak  acid,  and 
salt  solution,  and  then  mixed,  the  blue  colour  and  subse- 
quent precipitation  appear  later  in  the  mixture  containing 
acid,  and  much  later  still  in  that  containing  salt,  than  in 
that  containing  water.  The  reaction  is  a  time-reaction, 
and  in  dilute  solutions  proceeds  very  slowly.  The  author 
rinds  that  the  reaction  of  ferrous  salt  on  ferrocyanide  is 
instantaneous,  and  that  the  subsequent  oxidation  of  the 
product  by  the  dissolved  oxygen  in  the  solution  yields 
Prussian  blue  more  rapidly  in  dilute  solutions  than  does 
the  direct  reaction  of  ferric  salt  on  ferrocyanide.  Ferrous 
salts  thus  form  the  best  mode  of  testing  for  ferrocyanides  : 
not  only  is  the  reaction  more  rapid  than  with  ferric  salts, 
but  it  is  less  influenced  by  acids  or  salts,  and  excess  of 
ferrous  salt  can  be  used  without  its  colour  interfering  with 
the  detection  of  a  blue  colouration.  In  the  converse  test, 
it  is  neither  necessary  nor  desirable  to  convert  all  ferrous 
salt  into  ferric  salt.  In  Lassaigne's  test  or  in  testing  for 
cyanides  by  conversion  into  ferrocyanide,  it  is  desirable 
to  use  as  little  excess  of  alkali  as  possible,  and  to  filter  from 
the  precipitated  iron  hydroxide.  A  much  smaller  excess 
of  acid  need  then  be  used,  and  the  addition  of  ferrous  salt 
gives  an  immediate  reaction.  No  adsorption  of  the 
ferrocvanide  bv  the  precipitate  of  iron  hvdroxide  occurs. 

_.t.  t.  r>. 

Silver  salts  ;    Action  of  halogens  on .     H.   S.   Tavlor. 

Chem.  Soc.  Trans.  1913,  103,  31—36. 

Iodine  reacts  with  silver  salts,  in  a  manner  analogous 
to  that  observed  in  reactions  with  chlorine  and  bromine, 
to  yield  insoluble  silver  iodide,  hypoiodous  acid,  and 
another  acid.  The  reaction  occurring  may  be  represented 
by  the  equation:  AgX-f  I)  +  H20  =  AeI  +  HIO  +  HX. 
(See  also  R.  L.  Taylor,  this  J.,"l897.  353.)  Owing  to  the 
instability  of  hypoiodous  acid  a  second  reaction  occurs, 
accelerated  by  rise  of  temperature,  increase  in  concentra- 
tion, or  presence  of  soluble  silver  salts,  in  which  reaction 
the  hypoiodous  ac»d  is  converted  into  iodide  and  iodato. 
This  secondary  reaction  mav  be  generally  represented  bv 
the  equation  ;  3HIO+3AgX  =2AgI  +  Agi03  +  3HX.  The 
simple  equation  of  Birnbaum  (Annalen,  1869,  152,  111)  and 
of  Normand  and  Gumming  (Chem.  Soc.  Trans.,  1912,  101. 
1852),  3I,  +  3H,0  +  6AgX  =  5AgI  +  Agl03  +  6HX.  repre- 
sents the  sum  of  the  two  preceding  equations. 

Carhomjlf error van ides.     H.     E.     Williams.       Chem.      Soc. 
Proa,  1913.  29,  10. 

The  carbon\'lfcrrocvanides  exist  in  the  mother  liquor 
resulting  from  the  working  up  of  "cyanogen  Hind." 
They  can  be  recovered  by  precipitating  with  ferric  salts, 
boiling  the  precipitate  with  lime,  precipitating  the  feiro- 
cvanide  present  as  calcium  ammonium  ferrocyanide. 
bv  converting  a  portion  of  the  liquor  into  the  ammonium 
salt,  mixing  with  the  bulk,  and  boiling.  The  filtrate 
is  boiled  with  lime  to  remove  the  excess  of  ammonia 
and  the  salt  allowed  to  crystallise.  The  salts  of  the  alkali- 
and  alkaline earth-metals.including  lithium  and  magnesium . 
arc  very  soluble,  and  several  are  deliquescent.  The  salts  of 
the  heavy  metals  are  for  the  most  part  insoluble  in  water  : 
lead,  chromic,  stannic,  and  aluminium  salts  produce  no  pre- 
cipitate. The  following  salts  among  others  were  described  : 
Ammonium  salt.  (NH,),Fe(CN)5CO,SH,0 ;  the  ealeium 
salt  CaJ"Fe(('X)-,<'01„8H,0.  i-  deliquescent,  and  form! 
double  salts.  ( 'aKKe(( '.\)-,CO.r.H.(t. mp  I  <  a  N  H  ,1-efCN ),.('(): 

thecupric  salt,  Cii,[Fe(('N).C( »].,.  Ull  ,<».  is  pale  green,  and 
loses  7H20  at  100°:  the  lithium  Bait,  Li,Fe(CN)sCO«4H.O, 
is  deliquescent,  aiH  loses  2 II  .0  al   L0Q   :    tb#  magnesium 

salt  MgJFe(CN)-,(,()l..K;H.o.  lue*8  L0H.O  at  100°  ; 
the  manganese  salt,    Mn,rFe(('N).,('01,.18HtO;   is   whir*. 
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i;.H  0  »i  100  .  u»d  when  oxidiaed  with  nitric  acid 
(orj  ..  anomanganio  salt  ;    the  rim 

[tO,  is  white,  and  Loses  4H.0  at 


fJUriia;      Solubility    of    th<-    uctii;     it  poaii    of ,     in 

G  F.   Hogiey.     Plul  Mag.,   1913,  25. 

ktre  deposit   from  thorium  hydroxide  contained 

.  boUI  d»h  m  ooUeoted  on  ■  piece  of  platinum  foil 

ended  over  the  dish  end  connected  with  the  negative 

of  .i  battery.     This  foil  was  then  submitted  to  the 

■f     the     various     solvents     examined      Aqueous 

i,  hydroxides,  and  aeids.  dissolved  both 

-mm    B    and   thorium   C.    but    the   former   always    in 

•ivel\  Larger  amount.      The  sol ubihty  in  boiling  water 

is  small  and  dow;    that  in  boiling  solution  of  potassium 

iodide  Is   more  than  twice  as  rapid.     Dilute  acids,  even 

oold,    di-ssolve    the    deposit    still    more    rapidly.     Organic 

botrl   the  same  rate  of  solution  as  water, 

Hive    chiefly    thorium    C.     Thorium    B    is   quite 

insoluble  ■  chloroform  and  methylene  iodide. — J.  T.  D. 

Sitric  oiid'  formation   in  thf  high -pressure  arc  ;    Changes 
involved  in .     A.  Koenig.  Ber.,  1913,  46,  132—134. 

TrtE  author  criticises  the  experiments  of  Fischer  and  Hene 

(this  J.,  191       -  ,  the  ground  that  they  probably  did 

in   passinc   their  discharge  through  a  single 

vu  before  mixing  it  with  the  other.     In  their  apparatus 

■  likely  that  the  pulsations  of  the  discharge,  producing 

rapid   expansions  and   contractions   would    result    in   the 

sock  in  tr  of  some  of  the   external    gas  into  the  capillary. 

It  i<  also  to  bo  noted  that  while  Strutt's  active  nitrogen 

will  n<>t  react  with  oxygen,  Fischer  and  Hene  did  obtain 

nitr.  srhen   they   sparked   nitrogen  and   passed  it 

into  oxy.  Since  active  nitrogen  does  not  react  with 

anil  active  oxygen  (ozone)  does  not  react  with 

nitrogen,  the  author  prefers  to  assume  that  the  activation 

of  r-  .th  Beam  is  necessarv  before  combination. — W.  H.  P. 


J'-rmnnaanat*      dilution  ;      F'duction    of by     carbon 

manozid*    g<i  'u-t    and    Y.    Kauko.     Z.    phvrik. 

Chem..  1913.  82.  71      71 

The    authors    have    previously    experimented    upon    the 
reduction   of   permanganate   -olution   by   hydrogen   and 

found     by    kinetic    method-    that    a    molecule   of   the    gas 

react<*d  with  a  molecule  of  the  salt  (Z.  phyrfk. 
0>»rn..  If  11,    76.  001).     The  experiments  were 
f-d  with  carbon  monoxide,  usinz  the  same 
apparatus  suitably  altered  for  the  difference  in 
nature    of    the  two    gases.     Tt  was  found 
••    prima r  one    molecule 

of  i-arbnn  monoxide  with  one  molecule  of  per- 
manganate. A  drtermination  of  the  tem- 
per •  showed    thai    the    velocity 

'he  r^a/rtion   was   about  doubled    for   a    rl 
in     temperature     of     10°.       The     simultaneous 
action    cjf   -arhon    monoxide   and   hydrogen    M 
permanganate  solution   prodneed    no  opposing 
»nMi  in  th*  two  raaeiioni    -J.  If.  T. 

Rndiwlirr  li/ptid  fir  gomiMt  *itf>*tunr*A,  or 
Urptxd  trd  tfutfrnt*  MtbtUinrrs  containing 
rmamtirrr  .      SI  iiidh/  delivering 

'if  K.    Penderi   and 

Vienna:  na      Eng.    Pat.    20.0K1. 

yw-t   ?,.    Ifll     Dnder   Int.    Conv.,   Pent.  4, 
IflL 

-  gaeeoos  radioactive  rad 

liV«*  are  stored   in  a  veavl  with  *  ;<«*  which 

' a i n ■  emanation   at    a   pre*- 

1  -     ■      • l  •»     of     the     atmo«ph'  B 

'  valve       any     desired 

•  -     be    withdrawn. 

— F.  Hm,t 


"  M,tu  Hate  silicate"  ;  Production  of .     R.  Boehringer, 

I'la  infield,  N.J.,  and  A.  E.  Gessler,  Clifton,  Staten 
Island,  N.Y.  U.S.  Pat.  1,050,204,  Jan.  14,  1913. 
The  "  metallate  silicate,"  such  as  aluminate-silioate,  is 
produced  by  mixing  chemically  equivalent  quantities  of 
sodium  illuminate  and  sodium  silicate,  in  solutions  suffi- 
ciently dilute  to  form  a  flaky  precipitate. — B.  N. 

Silicate  minerals  containing  alkalis  ;  Process  for  decomposing 

by  means  of  lime.     Chem.  Fabr.  Rhenania  and  A. 

Measenohmitt.     Ger.  Pat.  254,544,  May  24,  1911. 
Claim  is  made  for  the  use  of  the  lime  mud  obtained  in 
the   manufacture  of  caustic  soda  and  similar  processes. 
The  lime  mud  is  mixed  with  the  powdered  silicate  mineral 
and  the  resulting  plastic  mass  is  ignited. — A.  S. 

Ammonium    nitrate;     Manufacture   of .     Traine    und 

llellmers  and  H.  Weyer.  Ger.  Pat.  254,935,  April  11, 
1911. 
A  mixture  of  calcium  nitrate  with  excess  of  ammonium 
sulphate,  with  or  without  addition  of  water,  is  heated 
under  ordinary  or  increased  pressure  until  the  water  is 
completely  expelled  and  the  mass  is  fused.  The  product, 
after  cooling,  is  broken  up  and  treated  with  a  suitable 
organic  solvent,  e.g.,  alcohol,  to  extract  the  ammonium 
nitrate.  It  is  stated  that  ammonium  nitrate  of  about 
99-9  per  cent,  purity  can  be  obtained  directly  in  this 
way. — A.  S. 

Snlphuious  acid  ;  Process  for  the  preparation  of  liquid 

by  direct  liquefaction  of  cooled  and  dried  sulphurous 
gases.  H.  H.  Niedenfiihr.  Ger.  Pat.  254,044,  Aug.  14, 
1910. 
The  cooled  and  purified  gases  {e.g.,  from  the  roasting  of 
ores)  are  compressed  and  then  again  cooled  in  order  to 
remove  the  heat  developed  by  the  compression  and 
separate  any  sulphuric  acid  present,  care  being  taken  to 
prevent,  as  far  as  possible,  any  liquefaction  of  sulphurous 
acid.  The  gases  then  pass  into  a  separator  in  which  a 
relatively  lower  pressure  is  maintained,  whereby  most  of 
the  sulphurous  acid  is  liquefied,  whilst  carbon  dioxide, 
nitrogen,  etc.,  remain  in  the  gaseous  condition. — A.  S. 


Hydrogen  :    Apparatus  for  the  production  of  pure 


by 


the  decomposition  of  steam  by  glowing  iron  or  from  water- 
gas  and  potnah-lime.     H.  Strache.     Ger.  Pat.  253,705, 
Oct.  26,  1910. 
The  water-gas  producer,  2,  provided  with  an  inlet,  4,  for 
the  air-blast,  and  an  inlet,  25,  for  steam,  is  connected 
with  the  reaction-chamber,  6,  by  the  pipe,  5,  provided 
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with  a  gas-discharge  pipe,  24.  Just  above  the  place  where 
the  pipe,  5,  enters  the  reaction  chamber  is  a  (ire brick 
baffle,  22,  and  there  is  a  similar  baffle,  23,  on  the  opposite 
side  of  the  chamber.  A  branch  from  the  air-supply  pipe 
opens  just  below  the  baffle,  22,  and  similar  branches  open 
at  8  and  9.  The  reaction  chamber,  6,  is  divided  into 
compartments  by  gratings  on  which  the  reaction  material 
{e.g.,  iron)  is  placed.  In  the  upper  part  of  the  chamber, 
above  the  regenerator,  10,  are  purifying  retorts,  11,  the 
gas  entering  at  20  and  leaving  at  21.  When  the  apparatus 
is  used  for  the  production  of  hydrogen  from  steam  and 
iron,  the  valves,  13,  12,  19,  and  27,  and  the  openings,  8 
and  9,  are  closed,  and  steam  is  introduced  through  the  pipe, 
14,  below  the  valve,  13,  so  as  to  displace  any  gases  from 
the  pipe,  5,  and  the  ash-pit,  15.  Steam  is  then  introduced 
through  the  tube,  18,  below  the  valve,  12,  displacing 
gas  from  the  reaction  chamber  from  the  top  downwards. 
The  blast-pipes,  16  and  17,  and  the  tube,  14,  are  then 
shut  off,  and  the  valve,  19,  opened.  The  hydrogen  pro- 
duced passes  away  through  19,  to  a  holder,  whence  it 
passes  through  the  pipe,  20,  into  the  purifying  retorts.  11, 
charged  with  potash  lime. — A.  S. 

Hydrogen  ;     Preparation    of from    metals   and   water. 

F.  Bergius.     Ger.  Pat.  254,593,  Oct,  24,  1911. 

The  metal  is  subjected  to  the  action  of  liquid  water 
heated  above  its  boiling  point  in  a  closed  vessel.  It  is 
stated  that  in  this  way  hydrogen  can  be  obtained  directly 
under  a  pressure  of  more  than  100  atmospheres. — A.  S. 

Nitric  acid  ;    Process  of  manufacturing  concentrated 


Impts.  in  and  apparatus  for  the  electrolytic  manufacture  of 
light,   metals,  alloys  of  light  metals  with  heavier  metals. 


caustic  alkalis,  etc. 
1005.     See  XI. 


Eng.   Pats.    1001,    1003,    1004  and 


M.  Moest  and  R.  M.  von  Berneck,  Assignors  to  Farb- 
werke  vorm.  Meister,  Lucius,  und  Briining,  Hochst 
on  Maine,  Germany.     U.S.  Pat.  1,050,160,  Jan.  14,  1913. 

See  Fr.  Pat.  432.990  of  1911  ;  this  J.,  1912,  127.— T.  F.  B. 

Potassium    hydrate ;     Process    of   making    high-percentage 

crystallised .     H.     Haberland,     Assignor    to    Salz- 

bergwerk  Neu-Stassfurt  und  Tlioilnehmer.  Zscherndorf, 
Germany.     U.S.  Pat,  1,050,453,  Jan.  14,  1913. 

See  Eng.  Pat.  6405  of  1907  ;  this  J.,  1907,  871.— T.  F.  B. 

Ammonia;  Process  far  the  manufacture  of— — by  means 
of  aluminium  nitride.  O.  Serpek.  Paris.  Eng.  Pat. 
10,036,  April  27,  1912. 

See  U.S.  Pat.  1,040,439  of  1912;  this  J.,1912, 1078.— T.F.B. 

Tartaric  acid  ;   Processes  for  extracting  and.  .ecovering 

in  the  form  of  potassium  bitarirate  from  tartaric  materials. 
Cantoni,  Chautems,  ct  die.,  and  E.  Degransre,  Geneva. 
Eng.  Pat.  2552,  Jan.  31,  1912.  Under  Int.  Conv., 
Feb.  25,  1911. 

See  Fr.  Pat.  426,714  of  1911  ;  this  J.,  1911,  956.— T.  F.  B. 

Borax  and  boric  acid:  Manufacture  of— — .  E.  L. 
Fleming,  Chester,  and  T.  L.  Miller,  Liverpool.  Eng. 
Pat.  4736,  Feb.  26,  1912. 

See  Fr.  Pat,  442,820  of  1912  ;  this  J.,  1912,  1032.— T.  F.  B. 

Cyanide  of  hydrogen:  Process  of  manufacturing — -— . 
I.  Moscicki  and  C.  Jablczynski,  Freibursr,  Assignors  to 
Aluminium  Industrie  A.-G.,  Zurich,  Switzerland.  U.S. 
Pat.  1,050,978,  Jan.  21,  1913. 

See  Ft.  Pat.  417,794  of  1910;  this  J.,  1911,  26.— T.  F.  B. 

Ammonium    nil  rate  from  ammonium  sulphate  and  sodivm 

nitratt  :    Process  of  manufacture  of .     F.  A.  Freeth, 

Great  Crosby,  and  B.  E.  Cocksedge,  London.  U.S. 
Pat.   1,051,097,  Jan.  21.  1913. 

BBJsEng.  Pat.  16,464  of  1910 ;  this  J.,  MM  I,  loi:{. — T.  K.  B. 

Gases  [nitrogen  or  hydrogen]  ;   Economic  method  of  attaining 

.     C.  E.  Acker,  Ossining,  Assignor  to  The  Nitrogen 

Co.,  New  York.     U.S.  Pat.  1,050,902,  Jan.  21,  1913'. 

See  Eng.  Pat.  17,866  ol  1911  ;  this  J.,  1912,  129.— T.  F.  & 


VIII.— GLASS  ;    CERAMICS. 

Kaolinite  molecule  ;    The  chemical  constitution  <jf  the  . 

II.  J.  W.  Mellor  and  A.  D.  Holdcroft.  Trans.  Eng. 
Ceram.  Soc,  1911—1912,  11,  169—173.  (See  also  this 
J.,  1911,  804.) 

Tfie  heating  curve  and  dehydration  curve  of  well-defined 
crystals  of  kaolinite  from  the  coalfield  of  Glamorganshire 
were  determined.  The  thermal  phenomena  exhibited  in 
the  heating  curve  were  simdar  to  those  of  a  china  clay, 
a  slight  terrace  in  the  curve  being  due  to  decrepitation 
and  projection  of  the  material  from  the  crucible.  The 
dehydration  test  confirmed  the  result  previously  obtained 
that  there  is  no  definite  temperature  of  dehydration.  The 
total  loss  on  ignition  was  15*94  per  cent.,  but  the  content 
of  organic  matter  was  large,  and  some  other  mineral, 
possibly  halloysite  or  montmorillonite,  was  probably 
present  to  the  extent  of  10 — 15  per  cent, — H.  H.  S. 

Chromium   red   glaze ;     Notes   on    the .     //.     C.    E 

Ramsden.  Trans.  Eng.  Ceram.  Soc,  1911 — 1912,  11, 
196—203.     (See  also  this  J.,  1912,  386.) 

The  glazes  used  were  wholly  fritted  in  order  to  avoid  decom- 
position of  the  stain  in  the  further  fire.  The  author  is  in 
agreement  with  all  other  investigators  except  Purdy,  that 
the  source  of  the  chromium  does  not  affect  the  tint.  The 
formula,  CaO,SnO2,0-024Cr.,O3,  is  given  for  the  stain 
before  calcination.  If  much  more  chromium  is  introduced, 
darker  colours  are  obtained  through  the  formation  of 
insoluble  chromates  which  are  not  removed  in  washing. 
Lime  is  essential  to  the  production  of  a  good  crimson  glaze. 
Magnesia  and  baryta  turn  it  green  and  steel-grey  res- 
pectively. The  tint  of  the  calcined  powder  is  not  an 
indication  of  the  colour  of  the  resulting  glaze.  Lead  oxide 
in  the  glaze  is  essential  to  crimson.  Silica  preserves  the 
red  tint  under  the  glaze,  while  alkalis  make  it  lilac.  Borates 
have  but  slight  influence. — H.  H.  S. 

Patents. 

Ceramic  masses  ;    Preparation  of .     0.  Qerber.     Ger. 

Pat.  254,513,  Nov.  30,  1911. 
Broken  earthenware  and  broken  porcelain,  both  finely 
ground,  are  mixed  together  without  a  binding  agent,  ami 
then  worked  up  in  the  usual  manner.  It  is  stated  that  a 
mixture  of  40  per  cent,  or  more  of  finely  ground  earthenware, 
free  from  iron,  with  50 — 60  per  cent,  of  finely  ground  porce- 
lain, gives  on  burning,  a  white  sintered,  porcelain  like 
product.  The  finely  ground  mixture  may  be  shaped  into 
the  desired  form  either  by  dry-pressing  or  by  the  wet 
method. — A.  S. 

Quartz   glass;     Method  of  making  transparent    —  -.     A. 

Voelker,   Beuel,   Germany.     U.S.   Pat.    1,051,035.   .Ian. 

21,  1913. 
SKF.Fr.  Pat.  421,718  of  1910;  this  J..  1911,424— T.  I'.  B. 


IX. -BUILDING   MATERIALS. 

Silica  in  [Portland]  cement  raw  material  :   Tk«  rolr  >f 

II.  Lufisd.it/..  Tonind.-Zeit.,  1913.  37.  169  !T" 
Tin:  author  suggests  that  Portland  oemcnl  irould  be  more 
resistant  to  chemical  action  if  the  silica  content  <>f  it>  nm 
materials  wen-  bieher  and  the  lime  content  some* 
lower  than  in  ordinary  praotioe.  He  bases  bis  °P*ni°n 
on  experiments  oarried  out  with  mixtures  <>f  highly  ailicioua 
blast-furnace  slags  and  limestone,  and  oonohidea  that  a 
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ctora  approximating  to  tin-  oompoaition  i    mIu.i.  ;U) ; 

feme    oxide   and   alumina,    1">;     and    luiif.    ;V>    pel    Milt. 

.   forms  the  idea]  raw   materia]   for   making 

cement,    which    will    possess   the    maximum    resistant n    to 
I   liquors  and  BM   water,      0.  1\. 

,  of  the  soils  in  alkali  water  and  sea  water 

uj*>* .     P.  11.  Bates,  A.  J.  Phillips,  and  K.  J.  Wi>_'. 

'     Franklin   Inst..   1913,   175.  66     67. 

•  i  hollow  cylinders  ol  cement  and  cement  mortar  were 
sod  to  the  percolation  ol  the  saline  solutions,  which 

renewed  from  time  to  time  and  the  portions  removed 
merit  briquettes  were  exposed  to  the 
action  of  the  sea.  The  investigation  extended  over  two 
years.  The  chief  results  found  were  that  porous 
cement  mortar  and  concrete  can  be  disintegrated  by  the 
mechanical  force  exerted  by  the  crystallisation  of  a  salt  in 
."•re>  if  a  surhcient  quantity  accumulates.     Porous 

•  and  brick  behave  similarly.  In  the  laboratory 
hydraulic  cements  decomposed   readily  under  the  action 

,'phates  and  chlorides,  but  in  the  field  this  is  retarded 
by  nurfa.  •   Mllwutillll  or  by  a  formation  of  saline  deposit. 

ent  concrete  partially  or  completely  immersed  in  sea 
water  is  unaffected.  Dements  of  high  iron  and  aluminium 
content    remained  good   in   fre>h   and   sea   water,   whereas 

i  orated.  The  chances  which 
take  place  in  sea  water  in  contact  with  cement  are  that 
m».'  -  precipitated  in  proportion  to  the  solubility 

ac  time  in  the  cement,  and  that  the  sulphates  are  taken 

•>ut  only  tr..  lium  chloride.     Metal    reinforce- 

ment is  not  l  if  imbedded  two  inches  from  the 

snrfaro. — .T.  H.  J. 

PaXKRS. 


1908. 


Quantify.         Value. 


- 
12 


£ 
18,000 

1,920 

i  MM 


ig  and  simsoning .     B.  Loomis,  Hartford, 

Loomifl  Utilisation  Co.     U.S.  Pat. 
:.  Jan.  It.  1913. 

*    in   air.    and   the   hot    gaseous  products  are 
i  la  tod  in  contact  with  t1  it  gradually. 

The  »r*id  i«  then   gradually  cooled   by  means  of  a  cool 
saaumn  mixture,  and  the  \u  d  cooling  operations 

the  wood  is  thoroughly  dried  and  seasoned, 
without  crackintr.  after  which  it  is  subjected  to  the  action 
nf  a  hot  dry  ^a-  to  form  an  exterior  orusf  or  hard  shell 
for  preventM  beeqoenf  turn  of  moisture. 

— B.  N. 

Frtu  fur  <A»    rtuinuf'icturf;   of    artificial    storu     <iwl    agalo- 
nvriU*    of    all     kind'.       P.    M.    H.    Buret.       Vr.    Pat. 
I,  duly  20.  191  2 

The  pL-ton  for  making  artificial 

1  by  a  screw  and  nut  device  having  a 

id   bv  means  of  which  a    quick    down-stroke 

.  Ike  press  can  be  effected.     To  allow  of  the 

withdrawal  ed    block    from    tin-    pre 

-  provided  which  lift-  the  (piston  to  1 1 , . 
H    H 


X— METALS;    METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

[Iron]  Cupola  furnace  ;  Melting  in  the =.     B.Mold  nke. 

Trans.  Amor.  Inst.  Min.  Eng.,  191:?.  37—40. 

Is  melting  iron  in  the  cupola,  in  actual  practice  the  best 
results  are  obtained  by  the  use  of  300,000  cub.  ft.  of  air 
per  horn-  for  a  cupola  of  54  in.  diameter.  If  the  metal 
be  introduced  less  than  8  min.  after  the  commencement 
of  blowing,  the  bed  is  too  thin  and  should  be  increased  by 
charging  a  little  more  fuel  between  the  metal  charges, 
whilst  if  it  be  not  introduced  until  after  more  than  10  min., 
the  bed  is  too  thick  and  should  be  correspondingly  reduced. 
It  is  concluded  that  the  following  conditions  should  be 
observed  : — (I)  The  proper  amount  of  air  required  by  the 
capacity  of  the  cupola  should  be  used  ;  (2)  the  bed  coke 
should  be  dry  and  well  lighted  before  charging  ;  (3)  the. 
bed  should  be  of  the  proper  height  to  give  "first  iron"  in 
from  8  to  10  min.  ;  (4)  the  metal  charges  should  be  of 
equal  weight  and  no  larger  than  will  be  just  covered  by 
the  coke  required  to  melt  them  ;  (5)  the  coke  charges  should 
be  so  adjusted  to  the  metal  charges  that  the  melting  zone 
remains  stationary  and  at  the  right  point  ;  (6)  the  blast 
volume  (not  pressure)  should  be  constant  throughout  the 
heat  :  (7)  the  charges  should  be  evenly  distributed ; 
(8)  only  one  row  of  tuyeres  should  be  used  ;  (9)  the  melting 
rate  should  be  watched  and  the  intermediate  coke  charges 
adjusted  accordingly  ;  (10)  large  pieces  of  metal  should  be 
avoided;  (11)  heavy  coke  with  small  percentages  of  cell 
space  can  stand  large  charges  while  light  coke  with  a  large 
percentage  of  cell  space  must  have  very  small  charges 
to  yield  the  best  results. — A.  H.  C. 

Bismuth  ores  ;    Occurrence,  distribution,  and  utilisation  of 
.     Bull.    Imp.    Inst.,    1912,    10,    628—641. 

After  a  brief  description  of  the  different  bismuth  minerals 
and  an  account  of  the  distribution  of  bismuth  ores, 
sections  are  devoted  to  the  dressing  of  the  ores,  the 
extraction  of  the  metal  and  its  properties  and  uses,  and 
the  commercial  value  and  production  of  bismuth  ores. 
In  the  following  table  is  given  the  percentage  composition 
of  crude  and  refined  bismuth  as  produced  in  some  of  the 
most  important  centres  : — 


Crude  bismuth. 

Refined  bismuth. 

Australia. 

Bolivia. 

Peru. 

Saxony. 

bismuth    . . 

96-2 

99-05 

93-57 

99-74 

99-98 

Antimony  . 

0-8 

0-56 

4-57 

— 

— 

Arsenic   . . . 

trace 

— 

— 

0-01 

trace 

Copper    . . . 

()•.') 

0-26 

2-06 

0-02 

0-03 

Load    

A-\ 

— 

— 

011 

0-06 

In  hi   

0-4 

— 

— 

trace 

trace 

Sulphur  .  .  . 

— 

. — - 

— 

0-04 

— 

silver 

~~— 

0-08 

0-07 

~~~ 

The  production  of  bismuth  ores  in  recent  years,  so  far  as 
statistics  are  available,  is  shown  in  the  following  table  : — ■ 


1909. 

1910. 

1911. 

Quantity.  I      Value. 

Quantity. 

Metric 

Value. 

Quantity.        Value. 

i 

ttetrk             £ 

£ 

Metric 

£ 

torn. 

tons. 

tons 

10,388          38,700 

10,318 

31,450 

i 

12 

— 

— 

1 

— 

6 

1 ,377 

!  not  avail 

able  • 

78             1,621 

:..•!•:. 

— 

1,624 

cat 

2,004 

8 

1,800 

10*5         ^.771 

21 

9,708 

10 

6,626 

11 

4,249 

14-5 

5,758 

No   returns 

41 

— 

i 

:il          168,873 

237 

116,086 

,  not  avail 

able 

M            0,772 

L'l 

7,666 

} 

♦.  Etl  math,  -iiwr.  cobalt,  and  gold  i 
wolfram  tons  valued  at  £11,564  In  1911). 

MrtalHc  bismnth   from  refining  ol  l«-a<l  and  copper  i 

— A.  S. 
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Zirconium;    Studies  on  the  element .     //.     E.  Wede- 

kind.     Annalen.    1913.   395.    149—194.     (See  also  this 
J.,  1910.  358  and  1255.) 

The  preparation  of  metallic  zirconium  by  means  of 
magnesium  or  by  the  aluminothermic  method  was  not 
satisfactory,  but  good  results  were  obtained  by  a  method 
worked  out  by  the  author  and  H.  Kuzel.  Pure  zirconium 
oxide  was  intimately  mixed  with  an  excess  of  metallic 
calcium  (as  finely  divided  as  possible).  The  mixture  was 
placed  in  an  iron  tube  which  was  exhausted  to  about  0-5 
to  0-1  mm.  The  bottom  of  the  tube  was  heated  with  a 
blow-pipe  till  the  reduction  began,  after  which  the  tube 
was  cooled  by  blowing  air  on  to  it  and  finally  dipping  in 
water.  When  quite  cool,  the  contents  were  rapidly 
pulverised  and  treated  first  with  water  which  had  been 
boiled  and  then  cooled,  next  with  acetic  acid  and  finally 
with  very  dilute  hydrochloric  acid.  Air  should  be  ex- 
cluded during  the  whole  of  the  treatment.  The  residue 
was  finely  powdered  and  again  digested  with  boiled  dilute 
hydrochloric  acid.  The  powder  was  filtered  off,  and 
washed  with  air-free  water  till  the  calcium  reaction  (spectro- 
scopic) was  no  longer  given.  The  water  was  removed  by 
acetone  and  the  powder  dried  in  an  exsiccator  at  ordinary 
temperature  and  then  in  a  high  vacuum  at  250° — 300°  C. 
The  portion  for  analysis  was  further  dried  in  a  completely 
exhausted  porcelain  "tube  at  800°— 1000°  C.  This  opera- 
tion was  carried  out  in  a  small  kryptol  furnace.  A  regulus 
was  obtained  which  on  filing  and  polishing  gave  a  fine 
metallic  surface  which  did  not  change  in  air.  The  yield 
of  the  powder  was  about  97-5  per  cent.  The  metal  con- 
tained 97-7  per  cent,  of  free  zirconium  (including  about 
0-4  per  cent,  of  iron).  The  sp.  gr.  of  the  powder  at  18° 
was  5-98  and  of  the  fused  (sintered)  metal  at  17-5°  C. 
6-204.  The  metal  was  completely  melted  (not  sintered) 
by  making  an  arc  between  zirconium  electrodes  in  vacuo, 
in  the  Weiss-Neumann  furnace  (see  this  J.,  1910,  218) 
The  sp.  gr.  of  the  completely  melted  product  was  6-44  at 
16°  C.  The  calcium  method  is  very  convenient  and  has 
been  applied  to  other  refractory  metals  such  as  titanium, 
thorium,  tantalum,  etc.  The  melting  point  of  the  zir- 
conium prepared  bv  the  author  was  found  to  be  1530c 
by  G.  K.  Burgess  and  2350°  C.  by  v.  Bolton.  Burgess 
melted  the  metal  on  platinum,  but  his  method  has  given 
good  results  with  iron,  chromium,  etc..  and  it  is  probable 
that  v.  Bolton's  result  is  too  high  owing  to  formation  of 
zirconium  oxide  (m.  pt.  about  2500°  C).  A  sample  of 
commercial  zirconium  hydride,  considered  to  have  the 
formula.  ZrHv  was  found  to  contain  some  oxide,  and  the 
formula,  ZrH2,  was  found  for  the  hydride.  The  oxide 
obtained  on  oxidation  does  not  appear  to  be  ZrO>,  but  it 
does  not  correspond  in  composition  to  the  suggested 
Zr,03  (compare  Weiss  and  Neumann,  loc.  cit.).  A  new 
compound,  the  nitride.  Zr3N2.  was  obtained  by  heating 
the  metal  in  nitrogen  at  1050°  C.  On  passing  hydrogen 
over  the  nitride  for  \-  hr.  at  1050°  C,  8-7  per  cent,  of  the 
theoretical  yield  of  ammonia  was  obtained.  The  so- 
called  amorphous  zirconium  was  obtained  by  Berzelius' 
method  (avoiding  re-oxidation),  by  heating  potassium 
zirconium  fluoride  with  potassium  in  an  iron  tube.  On 
heating  the  powder  obtained,  it  often  becomes  pyro- 
phoric.  It  only  contains  about  35  per  cent,  of  free 
zirconium.  Its  characteristic  feature  is  its  great  surface  : 
it  is  like  a  colloidal  gel  and  retains  water  with  great 
tenacity.  With  acids  it  easily  passes  into  a  hydrosol. 
The  hydrogel  precipitated  from  this  hydrosol  is  very 
similar  to  the  amorphous  zirconium. — H.  E.  P. 

Metals  ;  Disintegration  of at  high  temperatures.  (Con- 
densation nuclei  from  hot  wires.  J.  H.  T.  Roberts. 
Phil.  Max.,  191 3,  25,  270—296. 

The  author  used  as  a  test  for  the  evolution  of  particles 
from  heated  metals  the  formation  of  fog  (the  particles 
acting  as  condensation  nuclei)  on  the  sudden  expansion 
of  air  saturated  with  water,  which  he  finds  far 
more  delicate  than  any  gravimetric  best.  In  this  way  he 
has  found  that  platinum  begins  to  disintegrate  at  500°  ('.  ; 
tlie  disintegration  is  not  bo  marked  as  to  be  sensible  to 
the  balance  below  1000° — 1100'  C.  The  second  set  <>f 
nuclei  evolved  (the  first  set  are  temporary,  and  cease 
altogether  after  the  wire  has  been  experimented  on  for 


some  time  :  the  second  set  continue  to  be  evolved)  are  not 
produced  in  nitrogen,  hydrogen,  nor  vacuum,  but  only  in 
oxygen  or  a  gas  containing  it ;  the  rate  of  their  formation 
is  roughly  proportional  to  the  oxygen-pressure.  The 
author  attributes  them  to  the  formation  at  a  high  tempera- 
ture of  the  oxide.  PtO ,.  which  is  probably  endothermit. 
and  dissociates  at  a  lower  temperature.  The  phenomena 
described  by  Crookes  (this  J.,  1912,  540)  are  all  explicable 
on  this  hypothesis:  and  direct  volatilisation  of  the 
platinum  is  rendered  improbable  by  the  fact  that  no 
disintegration  was  observed  in  a  vacuum.  Palladium, 
however,  does  volatilise. — J.  T.  1). 

Per  kin  meial  presentation  proceedings  [drying   blast   air]. 
Sec  New  York  Section,  p.  180. 


Mineral  production  of  the  Un  ited  States.     Board  of  Trade  J.. 
Feb.  6,  1912.     [T.R.] 

The  "l  Engineering  and  Mining  Journal*'  gives  the 
following  figures  for  the  mineral  and  metal  production  of 
the  Unit2d  States  in  1911  and  1912  :— 


1911. 


1912. 


Mineral  and  chemical  substances  — 

Arsenic    lb. 

0,102. 000 

5,852,000 

Coal,  anthracite     tons  of  2000  lb. 

90,526,556 

84,308,437 

Coal,  bituminous             ,, 

402,121,307 

427,655,966 

Coke    

34,472,534 

41,803.199 
39.480,741 

Copper  sulphate                lb. 

33,454,000 

Iron  ore    tons  of  2210  lb. 

41,878,190 

59,485,477 

Petroleum  brls.  of  42  U.S.  galls.* 

218,372,850 

218,970,815 

Tungsten  ore    .  .  .tens  of  2000  lb. 

1,139 

1,290 

Metals — 

Copper  (n)    lb. 

1,083,858,371 

1,242,836,024 

Ferromanganese   tons  of  2240  lb. 

184.717 

202,186 

Gold  (6) dols. 

96.890.000 

PI, 685,168 

Iron   tons  of  2240  lb. 

23.464.027 

29.445.068 

Lead  (c)    tons  of  2000  lb. 

400,958 

418.224 

Nickel  (c)    lb. 

29,545.967 

33,311,233 

Quicksilver  . .  flasks  of  75  lb.  net. 

21,500 

25.147 

Silver  (b) ounces  Trov 

00,399,-100 

62,369,901 

Zinc  (d) ions  of  2000  lb. 

295. 830 

347.922 

*  United  States  gallon  — 0-833  Imperial  gallon. 
(<»)  Production  from  ore  originating  in  the  United  States. 
(b)  The  statistics  for  1911  are  the  final  and  hose  for  19i2  are  the 
preliminary  statistics  reported  by  (he  director  of  the  Mint,  (o 
Production  of  refined  lead  from  ore  and  scrap  originating  in  the 
United  States  ;  antimonial  lead  is  included.  (4)  Total  production 
at  smelters,  except  those  treating  dross  .and  jnuk  exclusively  : 
iucludes  spelter  derived  from  imported  ore.  (e)  Imports  for  first 
10  months  only  as  regards  1912  .  this  nickel  is  refined  in  the 
I'nited  States  for  the  production  of  metal,  oxide,  and  salts. 

Patents. 

[Sterl,  etc.).  Melliod  for  tin  Microscopic  examination  <>f 
test-pieces  and  for  obtaining  micro-photograpJu  of  saw 
while  under  strain.  B.  W.  Winder,  Sheffield.  Eng.  Pat. 
3891.  Feb.  16,  1912. 

CLAIM  is  made  for  a  method  of  obtaining  microphoto- 
iiiaphs  of  the  prepared  (etched)  surface  of  a  test-piece  of 
steel  or  other  metal  during  the  application  <>f  tensile 
strain  up  to  fracture,  in  which  the  microscope  and  photo- 
i  graphic  camera  employed  are  supported  independently 
of  the  testing  machine.  The  camera  may  be  of  the 
ordinary  or  the  cinematograph  type,  and  in  either  case 
provision  may  be  made  for  projecting  the  image  upon  a 
screen  for  class  demonstration. — W.  E.  K.  P. 

[Iron].     Metallic    products;      Method   of   producing 

from  iron  or'.     H.  L.  Efartenstein,  Constantino,  Mich.. 

Assignor  to    Electro-Chemical   and    Development    Co., 

Pierre.  S.I).      U.S.    Pats.   !  .000.735  and   1.050.736.    Jan. 

14.    1913. 

(I)  I'aktiai.  reduction  of  the  ore  is  Mist   brought   about 

in  a  heating  chamber,  as  the  ore  passes  from  the  coolest  to 

tic   hottest  portion,  by  means  of  carbon  monoxide,  which 

is  introduced  from   an  outside  source,   together  wi'h   air. 

Reduction  is  then  completed  in  an  electric  furnace  closed 

to  the  air,  the  carbon  monoxide  generated  being  utilised  to 


IM 


\      METALS;  METALLURGY,  INCLUDING  ELECTRO-METALLURGY.      [Feb.  28,  1913. 


aid  in  the  partial  reduction  of  a  following  charge  of  ore. 

(i)  The  finely  comminuted  on  ia  Snrt  heated  and  partially 
reduced  by  ■all  a  ling  it  m  the  presence  <>f  burning  oarbon 

monoxide.    The  hot  ore  ia  then  mix.-d  with  comminuted 
carbon*  titer,  and  reduced  to  metal  in  an  electric 

furnace  aloaed  t<>  the  air.     The  oarbon  monoxide  formed 
m  the  tin«l  reduction  is  mixed  with  sufficient  air  to  support 
ixistion  and  burnt  in  the  [ireeenoo  of  a  fresh  charge  of 
I    B 


Iting  ;   r.V  «..    H.    Benjamin,   X< r* 

York.     US.    Pat    1,061,066,  Jan.   21.    1918. 

Thi  charge  of  iron,  containing  carbon  and  phosphorus,  is 

introduced  into  a  furnace,  and  subjected  to  the  at  (ion  of  the 
teiuperatiui  >f  a  transmitted  electric  current, 

-unult.ineoualy  with  the  action  of  basic  fluxes  containing 
lime  "  in  exeeBB  of  that  required  to  combine  with  the 
carbon."  action  is  continued   until  the  carbon  and 

phosphorus  have  combined  with  the  lime,  the  slag  is  re- 
move*!,  and    the   resulting   metal    then   subjected  to  an 
electric  current,  producing  a  relatively  lower  temperature 
•    in  the  firs*  During  the  latter  process,  the 

material.-,  «\ch  as  a  metal  and  carbon,  required  in  order  to 
fwrm  a  definite  _'radc  of  steel,  are  introduced. —  B.  N. 

Iron  nicktl<opper     alloy.     G.     H.    Clamer,     Philadelphia, 
Pa.     I'.v  Pat.  l."..ti.3'2.  Jan.  14.  1013. 

The  afloj  is  made  by  mixing  with  steel  7  per  cent,  of  a 
previi.ti-.lv  i  illoy  of  the  approximate  composition  : 

.nd  ( 'u.  30  p.T  cent.  The  final  alloy  is  a  steel 
containing  :  XL  up  to  t'>  ;  Cu,  0-5  to  2  ;  and  C,  up  to  0-5 
per  cent       !     - 

M rials  ;  F ui nars  fot  melting .     M.  Davis,  Watertown, 

Kng.    Pat.    550,   Jan.    8,    1912.     Under 
Int.  Omit.,  Bapi,  1,  1911. 

Tu».  fur:  •  mounted  that  it  may  be  raised,  lowered, 

rotated,  tilted  or  rocked  as  required  ;    the  pouring  spout  is 
adjustable,  and  means  are  provided  whereby  the  charge 
may   be   poured   either  from   on"   fixed    position   or  from 
r'-nt    points   in    -  m.     The   whole   apparatus   is 

«ui<-.  pon  a  wheeled  tmck  for  portability. — W.E.F.P. 


tumors*  ;     FUrtru     yitflnlhirgir/il 


Y.  Stobie.  Shef- 


field.     I  •    2081,. Tan. 2fi, 1912. 

Tnr  polyphase  arc  furnace,  such  as  a  three-phase  one,  is 
fed  frith  barren!  from  a  four  wire  star-connected  supply. 
thrf*>fl<-<  T'-|en  beiriL'  arranged  above  the  bath,  and  a  fourth 
e|e<  •  'i  the  neutral  point  of  the  supply 

■Ytrt'-m,  i«  -imilarlv  arranged  to  take  unbalanced  currents. 

— B.  X. 

ffpdro-tleetri  ng      i'rrH^-  t,f  -  — .     A.  Tommaainj, 

York.  Aiwignor  to  M.  E.  Thornton.  Hiokory,  N.C. 
i    -    Pa.  Jan.  u.  1913, 

Tn>:  h<  trth  of  th<   furnae<    i-  in  tie    form  of  a  lone  inclined 

beric  temperature  being  fed  into 

nd,  and  *h-    metal  withdrawn  from  the  lower. 

in  electric  am    to  ■   temperatnn 

higher  than  th<    melting  point  of  th<    metal  in  the  ore.  is 

panm  d  into  fh>   lowet  end  of  th<   hearth.     Th«-  moiatnre, 

■  >•  d  »w«  ,'    hearth  l>\  1 1 1 •  '.f  hydrogen, 

'-  i  •.•    hydrogen  returned  to  the  electrit 

the  pr<-<  l 

I.    '.don.       Eng,  Pal. 

A  >  from  which  th<-  produeU  of  combu  tion  of  a 

■  ibli 
and  an   in  tin    pro 

Sun  removed 
dl  different  < 
■  and  the  outlet  openh 
1  being  supplied  -  ondei  low  : 
and    in    admixture    with  mum    quantity    "f    air 

»gh  »  1.  wMeh   th<-   pa*-  ffieifnt.lv 


oonstrioted  to  prevent  bank-firing.  It  is  stated  that 
in  a  furnace  of  this  construction,  the  hot  products  of 
combustion  pass  through  the  crucible  chamber  at  a  speed 
most  conducive  to  the  rapid  and  efficient  transmission 
of  heat  to  the  crucible.— W.  E.  F.  P. 

Shaft-furnace  for  the.  chlorinating  or  sulphatising  roasting 
of  burnt  pyrites.  Bayerische  A. -(J.  fur  Chemische  und 
Landwirtschaftlioh-chcmischc  Fabrikate.  Ger.  Pat. 
254.480,  Feb.  1,  1911. 

The  furnace  is  closed  below  by  two  funnel-shaped  members, 
placed  one  above  the  other,  with  a  space  between.  Below 
the  lower  funnel  is  a  screw-conveyor  for  removing  the 
roasted  ore.  The  air  enters  the  furnace  through  the 
space  between  the  two  funnels.  The  roasted  ore  may  be 
discharged  by  the  conveyor  into  a  closed  chamber  beneath, 
which  is  connected  with  and  stands  under  the  same 
pressure  as  the  furnace,  or  it  may  be  delivered  into  a 
lixiviating  vessel,  in  which  the  lixiviating  solution  is 
kept  at  a  level  sufficient  to  counterbalance,  the  pressure 
of  the  air  blast  supplied  to  the  furnace. — A.  S. 

[Copper  and  iron]     Metals;     Treatment  of .     British 

Thomson-Houston  Co.,  Ltd.,  London.  From  General 
Electric  Co.,  Schenectady.  U.S.A.  Eng.  Pat,  3752, 
Feb.  14,  1912. 

The  metal,  embedded  in  a  mixture  of  aluminium  powder, 
sal  ammoniac  (ammonium  chloride),  and  zinc  or  graphite 
is  heated  in  a  non- oxidising  atmosphere  for  about.  2  hours 
at  a  temperature  of  about  450°  C,  after  which  it  is  remove,  d 
from  the  mixture  and  heated  for  a  further  15  or  20  minutes 
at  a  temperature  between  700°  and  800°  C.  It  is  claimed 
that  copper  and  iron  thus  treated  are  rendered  highly 
resistant  to  oxidation  and  corrosion,  even  when  subjected 
to  prolonged  heating. — W.  E.  F.  P. 

Metals;     Electro-deposition    of and     like     electrolytic 

processes,  and  apparatus  or  appliances  to  be  used'  in 
connection  therewith.  A.  Round  and  F.  Fisher,  Birming- 
ham.    Eng.  Pat.  15,492,  July  3,  1912. 

The  anode-container,  which  is  suspended,  consists  of  a 
perforated  or  open  cane  or  wicker-work  receptacle,  or  a 
cage  formed  from  a  grill  of  bars  or  rods  constructed  of  wood 
or  other  insulating  or  non-corrodible  material.  It  com- 
prises one  or  more  detachable  or  hinged  sides  or  perforated 
panels,  in  combination  with  current-conducting  strips,  or 
contact  plates,  which  are  rigidly  attached  to  the  inside 
of  the  container,  or  to  the  body  of  the  apparatus  by  means 
of  bolts  passing  through  the  anode  material.  The  strips 
may  extend  through  the  top  of  the  apparatus,  and  arc 
formed  into  suspension  hooks  or  hangers  to  engage  a 
conductor  bar. — B.  N. 


Aluminium;     Process   of  refining 


-.  E.  (».  Leggett, 
Niagara  Falls,  X.Y.,  U.S.A.  Eng.  Pat.  17,594,  July  29, 
1912 

The  metal  (I  11>.) — preferably  in  the  form  of  thin  sheets 
is  to  !><■  mixed  with  sulphuric  acid  (I  fl.  oz.)  and  potassium 
chlorate    (I    OZ.)   and    fused;   after   stirring    the    mixture 
and   then  allowing  it   to  settle,  the  purified   metal  is  to  be 

withdrawn  from  beneath  the  dross.  -W.  E.  F.  P. 

Copper  ;    Art  of  separating —     from  other  metals.     T.  A. 

Edison,    West  Orange,  N.J.      U.S.   Pats.   1,060,629  and 

1,060,630,   Jan.    14,    1913. 
M  i. t\i. u<     copper    may    be    separated    from   other    niei.il 
with  which  it  i    a     oci&ted  by  treat  ing  the  associated  met  a  li 
with  a   lolntion  of  (lj  ammonium  sulphate,  or  (2)  copper 

Illphate    containing    a    reducible    haloid    of    a    metal    of 
variable     valency,      (las    containing    oxygen    is    supplied 
the  mixture,  which  is  hcatod  and  stirred.     T.  St. 


from,   other   w 
U.S.    Pat.    1,060,679, 


Coppea       Process  for  removing 

C.     P      Mom  no.     Alli-nt  ow  n.     Pa. 
Jan.     I  1.     1913. 

li  B  depo  it  i    removable  from  tin-  bore  of  a  gun  by  th<- 
action  of  an  ammoniacal  solution  in  presence  of  air,  the 
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copper  being  converted  into  "  ammoniacal  oxide  of 
copper.*'  (See  also  Eng.  Pat.  3225  of  1905;  this  J.. 
1905,  1309.)— T.St. 

Copper  and  other  metals,  the  o rides  of  which  are  soluble  in 

aqueous  ammonia,  free  or  combined;     Process  for  dis- 
solving    in  order  to  separate  them  from  metals  with 

other  properties.     P.  Schmidt  und  Desgraz  Ges.  m.  b.  H. 
Ger.  Pat,  255,084,  Feb.  23,  1912. 

The  metal  or  alloy  is  used  as  anode  in  an  electrolytic  bath 
consisting  of  an  amrnoniacal  solution  of  ammonium  or 
alkali  salts  of  non-reducing  inorganic  acids,  the  alkaline 
reaction  of  the  bath  being  maintained  by  addition  of 
ammonia  or  ammonium  carbonate,  or  a  mixture  of  the 
two.     (See  also  Ensr.  Pat.  717  of  1900  ;   this  J.,  1907.  55.) 

— A.  S. 

Metals  ichich  are  to  be  alloyed  with  magnesium  ;  Purification 

of .     Aluminium-  und  Magnesiumfabrik.     Ger.  Pat. 

253,520,  Feb.  6,  1910. 

The  metal  is  melted  with  about  its  own  weight  of  pure 
magnesium,  the  melt  is  allowed  to  stand  for  some  time, 
and  the  upper  layer  of  pure  magnesium  alloy  is  separated 
from  the  impure  lower  layer,  and  used  for  preparing 
alloys  of  the  desired  magnesium  content. — A.  S. 

Contact  substances  containing  metallic  titanium  ;    Prepara- 
tion of .     F.  Lehmann.      Ger.  Pat.  255,071,  March 

29,  1912. 

The  titanium  is  deposited  in  admixture  with  other  metals 
•  in  an  inert  support  by  a  chemical,  electrolytic,  or  mechan- 
ical process.  It  is  only  when  prepared  in  this  way,  and 
hence  in  a  state  of  finest  sub-division,  that  titanium  is 
active  as  a  contact  substance. — A.  S. 

Metallic  oxides  ;    Separation   and   recovery  of from 

smelter  fumes.     H.   Schliessmann.     Ger.    Pat.    255,122, 
Feb.  6,  1912. 

The  fumes  are  led  in  a  zig-zag  path  in  contact  with  cooled 
surfaces  in  a  series  of  cooling  chambers  arranged  on  the 
"  ring  system.*" — A.  S. 


Armour  plate.     S.  S.  Wales.  Munhall,  Pa.,  U.S.A.      Eng. 
Pat.  5091,  Feb.  29,  1912. 

She  Fr.  Pats.  441.382  and  441,383  of  1912  ;   this  J..  1912. 
820.— T.  F.  B. 

Copper  and  nickel;    Extraction  of ,  particularly  from 

low  grade  ores  and  products.  W.  Borehers,  Aachen, 
Germany,  and  H.  Pedersen,  Trondhjem.  Norway. 
Eng.  Pat.  9146.  April  18.  1912.  Under  Int.  Conv., 
Dec.  29.  1911.  Addition  to  Eng.  Pat.  227  of  1912, 
dated  March  22.  1911. 

|   See  Ger.  Pat.  248,802  of  1911  ;  this  J..  1912,  933.— T.F.B. 

i  Impts.  in  and  apparatus  for  the  electrolytic  manufacture  of 
light  metals,  alloys  of  light  metals  with  heavier  metals, 
caustic  alkalis,  etc.  Eng.  Pats.  1001,  1003.  1004  and 
1005.     See  XI. 


XL— ELECTRO-CHEMISTRY. 

Changes   involved   in    nitric  oxide  formation    in  the  high- 
pressure  arc.     Koenig.     See  VII. 

Patents. 

(1)  Electrolytic  manufacture  of  alloys  of  light  metals  with 
heavier  metals,  and  the  continuous  treatment  of  such 
alloys  for  obtaining  final  products,  (2)  electrolytic  manu- 
facture of  light  metals  and  reaction  products  thereof, 
(3)  electrolytic  manufacture  of  caustic  alkalis  in  pure 
anhydrous  condition,  and  (4)  the  manufacture  of  alkali,  or 

allied,   metals;    Jmpts.   in  und  apparatus  for  the . 

E.  A.  Ashcroft,  London.     Eng.  Pats.  1001,  1003,  1004 
and  1005,  Jan.  12,  1912. 

(1)  Alloys  of  light  metals,  such  as  sodium,  with  heavier 
metals,  such  as  lead,  are  obtained  by  employing  the  latter 
metal  as  cathode  in  the  electrolysis  of  a  mixture  of  fused 
salts    such   as    sodium    and    potassium    chlorides.     With 


Manganesi   sled;    Manufacture  of  .     W.  8.   Potter,  8UCh  a  mixture  the  molten  cathode  takes  up  both  Bodiwn 

New  York.     Eng.  Pat.  1479,  Jan.  18, 1912.     Under  Int.  amj    potassium,    but    by    bringing    the    molten    ternary 

Conv.,  Jan.  27,  1911.  !lllov  illto  c,m,art  with  fused  sodium  ohloride,  a  reversible 

SmU.S.  Pat.  1.018,000  pf  1912;  this  J.,  1912,286— T.F.B.  reaction  may   be  brought  about,  the  potassium  passing 
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»U,.\  into  i In-  malt  .'ii»l  sodium  passing  into  the 
•he  (iriman  or  secondary  electrolyte 
I  rapid  movement,  an  alloy  ol  lead  and 
lv  obtained  practically  free  from  potassium, 
inducting  coil,  the  main  electric  current 
.    once   or    twice    round    the    interior    of 
of     the     Bret    cell    in    which    the 
the     chlorides    takes    place,    thus    pro- 
tic   field  which   -<ts   up  a   whirl    in    the 
md  aids  the  removal  ol  potassium  from  the 
.-    of  the  apparatus  is  made  from 
which  includes  the  lower  parts  ol  the  two 
.  intermediate  reservoir,  ami  weirs  ami  passages 
illoy.     rhe  first  cell,   1   (see  fig.),  which  is  kept 
temperature    than    the    other    parts    of    the 
-   lined  with  refractory   material,   in  order  to 
from  the  molten  alloy  to  other  parts 
The  body  of  the  alloy  is  maintained  at  a 
tant  It  \el  in  the  two  cell.-  bj  the  employment  of  weirs 
Us  with  an  intermediate  reservoir,  7.  the 
up  the  variations  in  bulk  of  the  alloy,  which 
by   mean-  of  a  suitable  pump.     The  anode 
1  in  the  tir-t  cell  consists  of  a  series  of  radially 
ncnts.    forming    a    carbon   cylinder    which    is 
d  with  contacts  and  protective  devices.     The  swirl 
-alt  drives  the  liberated  chlorine  towards  the 
being  led  off  in  a  pure  condition 
through  the  anode.      The  rest  of  the  chlorine  liberated  at 
..f  the  anode,  in  the  open  pari  of  the  cell. 
.        in  a  i  urront  of  air.      (2)  For  the  recovery 
•  .!-.    or   reaction    products    therefrom, 

5,    exposed    to    the    electrolyte 

•ii-  I •  .  1  in  ana  within  certain  limits.      With  a 

2500  amperes  at   l\  to  2  volts,  the  following 

•   dimensions:    circular  lead  alloy  anode.  080 

.•hi  round  nickel  cathode  rod-,  each  10  mm. 

ping  2  mm.  into  the  electrolyte,  the  lower  ends 

odfl  being   lo  t.>  1.")  mm.  from  the  anode  surface. 

trolyte  thus  lows  in  a  thin  layer.  4, 

being  circulated  by  the  pump.  10. 

i  the  weir.  '.».  into  a  collecting  chamber,  B. 

1  alkali  metal,  in  globules,  i-  carried  over  the 

imolatet  on  the  surface  of  the  electrolyte  in 

ing    then    led    away    by    the    pipe,    11. 
'he  vessel.  1-'-     To  niinimi-c  the  solution  of  the  alkali 
,1   in   ti  olyte,   tin-  chamber,  H.   is  artificially 

In  an  alternative  form,  suitable  for  low  melting 
imide  oi  caustic  alkali,  the  electro- 
■  hasher,  7,  and  pump,  10,  are  arranged  outside  the 
In  a  further  form,  the  cathode  i-  arranged  horizon- 
tall  n-ad-  raU«-  depth  of  electrolyte,  and  a  conical 
ohiel'l,  lupjorted  by  two  tulx-s  above  the  cathode,  conveys 
the  liberated  all  . !  to  an  enclosed  hood.     A  current 
.a*  is  passed  through  the  tubes,  thus  depressing  the 
ait  end-  uf  the  tubes,  and  insulating 
the   rail    whieh   convey    the   current    from    the   cathode 
ugh  the  tul«-.     An  aetj\r  tnmonia, 
■teat                    be  passed  through  the  tubes  into  the  melt, 
gas  react  ins.'  with  the  nascent    metal   and    producing 
a  d                                       amide,  caustic  alkali,  etc.     (3) 
f  lead  and  alkali  metal  i-  formed  in  th<-  fij  i 

and",    b}     the    action    of    ammonia,    an    alkali    metal 

rid  celL     This  is  then  pa 
through  two  d<  ressels,  into  whi>  li     i.. mi   i 

!  anhydrous  oaustii  alkali 

and  dry  ammonia.     Steam  is  passed  into  the  first  vessel, 

moist  ammonia  liberated  is  passed  Into  ■    eoo&d 

it  ion  of  the  amide. 

dry  ammoi..  ■  d  from  the  second  vessel  is  again 

v  production  of  amide.    (4)  Thi 

alkali    rip-tal    i.«  I    from    the    had    alloy    by    first 

whi<  h  i-  'hen  clecti  in  •>  cell 

•  II  employed  for  tie  Ij  tic 

i  ctal  is  I  hii  -  libei -i* i 

nonia  gas  at  t  be  anode.    In  an 

d  from  a  ]•  ad  all 

Old   t  li'     -at  niali  il 

•    quantity  of  t  J,»- 
metal  Iwing  thrown  <  lution  on   tin 

mbination    of    t  loj    pn 
:i   that  of  electroly*is  may   also   I*    employed!.     The 


electrolysis  may  also  be  carried  out  at  a  temperature 
at  which  the  radical  liberated  at  the  anode  reacts  with 
the  dissolved  light  metal,  an  amide  or  allied  compound 
previously  saturated  with  the  light  metal  being  employed 
as  the  electrolyte.  The  melt  is  afterwards  again  re- 
saturated  from  a  lead  alloy. — B.  N. 

Electrolysing    liquids;     Apparatus   for .     E.    Balke, 

Charlottenburg,  Assignor  to  Siemens  und  Balake  A.-G., 
Berlin,  Germany.     U.S.  Pat.  1,051,000,  Jan.  21,  1913. 

Tin;  electrolytic  vessel  is  divided  into  compartments  by 
means  of  partitions,  each  of  the  latter  being  provided 
with  an  opening  through  which  the  liquid  to  be  electrolysed 
may  How  from  one  compartment  to  another.  A  number 
of  -lotted  electrodes  are  mounted  on  the  partitions  by 
mean-  of  the  slots,  and  terminals  are  provided  on  the 
outer  electrodes  at  each  end  of  the  vessel  and  on  one  or 
more  of  the  intermediate  electrodes. — B..  N. 

Electro-osmotic  extraction  of  water  from  animal,  vegetable, 
or  mineral  substances,  Ges.  fur  Electro  Osmose,  m.  b.  H. 
Frankfort -on-Mainc.  Germany.  Eng.  Pat.  23,545. 
Oct.  15,  1912.     Under  Int.  Com.,  July  17,  1912. 

I  in.  material  is  subjected  to  the  action  of  an  electric 
current,  in  a  space  of  constant  volume,  containing  the 
electrodes,  under  pressure,  bid  without  any  movement  of 
the  drying  mass.  For  example,  the  electrodes  may  be  of 
hard  lead,  arranged  behind  the  cloths  of  a  filter-press,  and 
the  substance  pumped  in  under  a  slight  pressure.  Under 
some  conditions  suction  may  be  employed  instead  of 
pressure.  The  polarity  of  the  electrodes  may  be  changed 
periodically,  to  prevent  certain  substances  which  separate 
at  the  cathode  choking  the  water  outlet. — B.  N. 

Endolkermic  reaction  of  gases ;    [Electrical]  Apparatus  for 

the .     W.     S.     Lee.    Charlotte,    N.C.     U.S.     Pat. 

1,051,131,  Jan.  21,  1913. 

Two  rotatable  discs  are  located  in  the  same  plane,  adjacent 
to  each  other,  but  spaced  apart,  and  parallel  shafts  are 
supported  on  the  discs,  with  means  for  moving  the  shafts 
towards  ami  from  each  other,  so  that  the  position  of  the 
discs  may  be  varied  whilst  the  shafts  remain  parallel. 
The  surfaces  of  the  discs  may  be  connected  with  a  source 
of  electrical  current,  and  the  gas  to  be  acted  upon  is 
directed  between  the  adjacent  moving  portions  of  the 
surfaces,  a  chimney,  with  an  air  inlet  and  outlet,  sur- 
rounding these  parts.—  B.  N. 

Fiiiiiari  ;  Revolving  electric — —intended  chiefly  for  the 
manufacture  of  aluminium  nitride.  Hoc.  Generale  des 
Nitrurcs,  Paris.  Eng.  Pat.  10,406,  July  13,  1912. 
I'nder  Int.  Conv.,  Aug.  4,  1911.  Addition  to  Eng.  Pat. 
29,299,  Aug.  11,  1910. 

Si. i.  Addition  of  Aug.  4,   1911,  to  Fr.  Pat.    130,553  of 

1910;  this  J.,  1912,  1136. — T.  F.  B. 

Furnaces;    Electric .     J.  M.   Hocuze,  Lyons,  France. 

Eng.    Pat.  21.290,  Sept.    IK,   1912.     Under  Int.  Conv., 
Out.  14,  1911. 

Si. i.  IV.  Pat  135,493  of  1911  ;  this  J.,  1912,  395. — T.  F.  Ik 

Melting    furnace;     Electric-resistance .     A.     Voclkcr, 

Beuel,  Germany.    U.S.  Pat.  1,051,036,  Jan.  21,  1913 

Bra  Ft.  Pafc  121,631  of  1910  ;  this  J..  1911,  424.— T.  F.  B. 

Eleclrodi  fot  ust  in  producing  endothermic  gas  reactions. 
II  Pauling.  Gelsenkirohen,  Germany.  Eng.  l'at. 
24,051,  Oct.  21,  1!M2.     Under  Int.  Conv.,  Oct.  24,  1911. 

Bra  U.S.  Pat.  1,029,886  of  1912;  this  J.,  1912, 691.— T.F.B. 

product*  formed  in  gases  <d  high  temperature!  ;  Process  of 
and  [electric]  furnaa  for  securing   — — .    C.  P.  R.  fou 

Km  h.  Stockholm.     U.S.  Pat.  1,051,120,  Jan.  21,  1918. 

-ii   I  i    Pat.  186,733  of  1911  ;  this  J.,  1912,  385.— T.  F.  B. 
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Etectfolytical  purposes  ;   Article  [of  refractory  material]  for 

.     B.  Schwerin,  Assignor  to  Ges.  f.  Elektro-Osmose 

m.  b.  H.,  Frankfort-on- Maine,    Germany.     U.S.    Pat. 
1,050,303,  Jan.  14,  1913. 

See  Fr.  Pat,  420,072  of  1011  ;  this  J.,  1911,  942.—  T.  F.  B. 

Electric  storage  battery  jilate.     A.  Ricks.  Gross  Liehterfelde- 
Ost,  Germany.     U.S.  Pat.   1,051,261,  Jan.  21.   1913 

See  Em?.  Pat.  4843  of  1912  ;  this  J.,  1912.  933.—  T.  F.  B. 


XII.— FATS;    OILS;    WAXES. 

Hardened   oils;     Characteristics    of and    detection    of 

arachidic   acid   therein.     H.    Kreis    and    E.    Roth.     Z. 
Untersuch.  Nahr.  Genussm.,  1913,  25,  81 — 85. 

Results  obtained  by  Bonier  (this  J.,  1912.  996)  are  con- 
firmed, and  it  is  also  stated  that  sesamin  can  be  extracted 
from  hardened  sesame  oil.  Bellier's  reagent  for  seed  oils 
(nitric  acid  of  sp.  gr.  1-4,  and  resorcinol  in  benzene)  may 
be  used  with  hardened  sesame,  arachis,  and  cottonseed  oils, 
but  gives  somewhat  different  shades  of  colours  than  in 
the  case  of  the  untreated  oils.  Both  acid  and  oil  give 
an  orange-yellow  colouration  in  the  case  of  hardened 
marine  animal  oils.  On  shaking  hardened  sesame  oil  with 
hydrochloric  acid  (sp.  gr.  1-19),  as  in  Bishop's  test,  no  green 
colouration  is  obtained.  Bellier's  method  of  detecting 
arachidic  acid  (this  J.,  1899,  393)  is  not  applicable  to  hard- 
ened oils,  which  may  yield  heavy  precipitates  in  the 
test.  The  following  method  is  therefore  recommended  : — 
Twenty  grms.  of  the  fat  are  saponified  with  40  c.c.  of 
40  per  cent,  alcoholic  potassium  hydroxide  solution, 
80  c.c.  of  alcohol  added  to  the  soap  solution,  and  the 
liquid  acidified  with  about  15  c.c.  of  50  per  cent,  acetic 
acid  and  treated  at  boiling  temperature  with  a  solution 
of  1-5  grms.  of  lead  acetate  in  100  c.c.  of  alcohol,  without 
waiting  for  the  separation  of  the  fatty  acids.  After 
standing  overnight  in  the  case  of  ordinary  fats  or  3  hours 
in  the  case  of  hardened  fats,  the  separated  lead  salts  are 
decomposed  with  boiling  5  per  cent,  hydrochloric  acid. 
The  separated  fatty  acids  (about  2  grms.)  are  dissolved  in 
50  c.c.  of  warm  90  per  cent,  alcohol,  and  the  solution 
cooled  for  30  minutes  in  water  at  15°  C.  The  resulting 
crystals  are  reerystallised,  first  from  25  c.c.  and  then 
from  12-5  c.c.  of  90  per  cent,  alcohol,  and  their  m.  pt. 
determined.  In  the  presence  of  at  least  5  per  cent,  of 
arachis  oil  their  m.  pt.  will  exceed  70°  C.  When  only 
a  small  quantity  of  crystals  is  obtained  it  is  advisable 
id  collect  them  in  an  Allihns  tube  containing  asbestos, 
to  dissolve  the  residue  in  ether,  and  to  recrystallise  the 
residue  left  on  evaporation  of  the  solvent. — C.  A.  M. 

Oil  from  the  seeds  of  Camellia  theifera  (tea)  ;    Exami nation 

of .     A.    Kesava    Menon.    Year    Book    of    Indian 

Guild  of  Sci.  and  Technol.,  1912,  144—145. 

The  seeds  (from  one  to  four  in  a  capsule)  of  Camellia 
theifera  (Thea  sinensis,  Linn.),  a  variety  of  the  tea  plant 
found  in  Upper  Assam,  Manipur,  and  ttylhet,  are  round 
or  semi-circular  and  contain  a  bitter  kernel.  The  seed 
Weighs  0-5 — 2  grms.  and  consists  of  GO  per  cent,  of  kernel 
and  40  per  cent,  of  shell.  A  sample  of  kernels  from  plants 
growing  in  Tinsukia  and  Assam,  yielded  on  extraction 
with  petroleum  ether.  161  per  cent,  of  a  clear  straw  - 
coloured  oil,  which  deposited  "  stearine "  on  standing. 
The  oil  and  the  fatty  acids  therefrom  had  the  following 
characters:  Oil:  sp.gr.  at  I5°/15U  ('..  0-9028  :  acid  value. 
'■'.''> :  saponif.  value,  189-9:  Reichert  .Meissl  value.  0*56  ; 
titration  number  of  insoluble  volatile  acids  "  ,'^KOH  -= 
0-66  "  ;  iodine  value,  92-7  ;  unsaponitiable  matter.  2-66 
per  cent.  Total  insoluble  fatty  acids  (03-04  jier  cent.)  : 
in.  pt.,  38-9°  C. ;  iodine  vaiue,  94-13;  neutralisation 
value,  199-9;  mean  molecular  weight,  280-5.  Solid 
fatty  acids  (25  per  cent.,  mi  total  acids)  ;  m.  pt.  57 -s  <  '. 
iodine  value.  13-84:  neutralisation  value.  209-8;  mean 
molecular  weight.  207-3.  Liquid  fatty  acid*  (74-75  per 
cent.):    iodine  value.   117-8;    neutralisation  value,   191-1; 


mean  molecular  weight,  293-5.  It  is  suggested  that  the 
cultivation  of  tea  seed  for  oil-yielding  purposes  might  be 
profitable. — A.  S. 

"  Katiaii  "  seeds  and  fat  from  British  North  Borneo.     Bull. 
Imp.  Inst.,  1912,  10,  549—551. 

The  seeds  of  the  "katiau"  ("  katio "  or  "  kachiau  ") 
plant  [Hassia  MotUeyana,  ('.  B.  Clarke)  weigh,  on  the 
average,  0-34  grin,  each  and  consist  of  G8  per  cent,  of  kernel 
and  32  per  cent,  of  shell.  The  kernels  yield  51-3  per  cent. 
of  a  pale  greenish  yellow,  soft  fat,  which  closely  resembles 
that  of  Bassia  hit  if ol  in  (see  this  J.,  1912,  98),  but  is  some- 
what softer.  The  fat  consists  of  about  75  per  cent,  of 
olein  and  25  per  cent,  of  stearin  (and  probably  palmitin). 
The  sample  examined  had  a  high  acid  value  (77-9),  having 
been  extracted  from  old  and  somewhat  mouldy  seeds,  but 
otherwise  yielded  results  on  examination  closely  agreeing 
with  those  given  by  Brooks  (this  J.,  1909,  612)  for  a  sample 
of  native-prepared  "  katiau  "  fat. — A.  S. 

Fats  ;    Notes  on  the  work  of  Kremann  and  Schoulz  on  the. 

synthesis  of .     }).   Holde.     Ber.,   1912,  45,  3701— 

3702. 

The  results  obtained  by  Kremann  and  Schoulz  (this  J.. 
1912.  1010)  in  regard  to  the  melting  points  of  mixtures  of 
tripalmitin,  tristearin,  and  triolein,  confirm  the  view 
previously  expressed  by  the  author  (this  J.,  1901,  1003  ; 
1902,  126:  1903,  101)  that  the  solid  fatty  acids  of  fats 
liquid  at  the  ordinary  temperature  must  he  present  not 
in  the  form  of  triglycerides,  but  in  the  form  of  mixed 
glyecrides  of  solid  and  liquid  fatty  acids  or  of  solid  solutions 
(or  isomorphous  mixtures)  of  glyecrides  of  solid  and  liquid 
fatty  acids. — A.  S. 


Ammonium  soaps;    Aqueous  solutions  of .      r\  Oold- 

sohmidt  and  L.  Weissmann.     Z.  (hem.  Ind.  "Koltoide, 
1913,  12,  18—31. 

The  present  paper  deals  with  experiments  on  ammonium 
soaps  prepared  from  the  fatty  acids  of  palm-kernel  oil. 
The  behaviour  of  the  ammonium  soaps  differs  in  many 
respects  from  that  of  the  corresponding  potassium  soaps 
(see  this  J.,  1912,  593).  The  results  indicate  that  although 
the  solutions  of  ammonium  soaps  contain,  in  the  condition 
of  colloidal  solution,  the  solid  solution  of  soap  and  fatty 
acids  known  as  "  acid  soap,"  the  gelatinising  power  of 
the  soap  solutions  must  be  attributed  to  the  presence 
of  another  colloid  of  the  emulsoid  type,  the  "acid 
soap "  being  of  the  suspensoid  type  (compare  McBain 
and  Taylor,  this  J.,  1911,  434).  The  specific 
electrical  conductivity  of  ammonium  soap  solutions 
increases  with  the  concentration  but  is  not  directly  pro- 
portional thereto;  the  molecular  conductivity  also 
increases  with  increasing  concentration,  apparently  to  a 
constant  maximum  value,  and  is  about  one-half  that  of 
the  corresponding  potassium  soap.  The  vis;-osit\  rises 
with  increasing  concentration,  at  first  slowly  and  then 
rapidly  to  very  large  values  ;  in  the  more  concentrated 
solutions  it  is  greatly  affected  by  change  of  temperature. 
Ammonium  chloride  even  at  small  concentrations  greatly 
increases  the  viscosity  and  lowers  appreciably  the  con- 
ductivity; at  higher  c (ineentr.it ions  it  causes  the  separ- 
ation of  "acid  soap.'"  By  addition  of  ammonia  the 
viscosity  is  first  slightly  increased  and  then,  on  farther 
addition,    diminished   to    below   the   original    value,    suhse- 

quently  rising  again  with  still  larger  quantities  of  ammonia. 
The  conductivity  rises  to  a  maximum  and  then  decreases 
continuously  on  addition  of  ammonia,  the  fall  amounting 
to  about  3  per  cent,  per  mol.  of  ammonia.  The  effect  of 
ammonium  chloride  in  increasing  the  viscosity  of  the  BOftp 
solutions  is  greatly  intensified  by  the  presence  of  ammonia 
in  addition.— A.  S. 

EdibU   vegetabh   oils;    Denaiuration  of /«  miry  into 

Australia.     Board  oi  Trade. I..  Feb.  13.  1913.     [T.U.| 
Arsm  u.ian  Commonwealth  By-laws  (Nos.  266-7),  dated 

20th     December    last,    amend    By-laws    No        194    an. I    220 

respecting  the  denaturation  of  edible  vegetable  oils, 
n.e.i..  for  purposes  >>f  entry  under  Tariff  beading  N<>.  234 
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.it  fid.  |>.  r  -.ill.)  into  the  Commonwealth. 
Under  Bj  lau  X".  256  it  i-  provided  that  blown  rape  s.td 
oil  having  a  specific  gravity  <>f  0-96  or  higher  at  80*  F. 
shall  be  considered  sufficiently  denatored  bj  the  blowing 
j.r.r.--.  H\  law  X.'.  257  amends  By-law  No.  220 
tin-  J.,  1912,  782)  with  the  effect  that  it  is  now 
rided  that  blown  rape  seed  oil.  used  for  denaturing 
edible  >  wed)  oil  when  intended  for  church  use 

a*  a  turning  oil,  should  have  ■  Bpecifie  gravity  of  not  less 
tha:  K. 


Patknts. 


r  making 


-.     S.  S.  Krayer,  St.  Louis, 
Ma     I IV  .  Pat  1,049,496,  Jan.  7.  1913.' 

production  of  a  neutral  Boap,  Buitahle  for  dis- 
nolring  muieral  oik,  paints  and  varnishes,  a  glyceride  is 

boiled  with  i  -•  :  alkali,  so  us  to  produce  an  alkaline 
:  .  the  mixture  i~  .."led  and  a  mineral  oil  solvent  such 
a>  benzol,  ether  or  a  chloride  of  carbon  is  added;  and. 
finally,  sufficient  sulphonated  oil,  <.'/..  Bulphonated  castor 
oil.  is  added  just  t<.  Deutrafise  the  excess  of  alkali.  A 
tiller  .-in!  as  silica  may  !»•  added  to  the  mass.  —  EL  W.  L. 

Preparation   of  disinfectant with   the  aid  of 

nil  of  turpentine  or  m'nulat  rrvd<  oilt  containing  pinene. 
K.  Kulk.'.     Cer.  Pat.  254,129,  Feb.  19,  P.m. 

Thk  prodoet  obtained  bj  the  action  of  acids  on  oil  of 
turpentine  or  the  tike  i-  treated  with  soaps  or  with  the 
raw  mnterinl>  for  the  manufacture  of  soaps,  an  excess  of 
alkali  being  preferably  used.  The  oil  of  turpentine  or 
'nay  be  partially  or  completely  freed  from  terpenes 
tent  wit!)  acid.  P  is  stated  that  the  borneol 
pmdured  from  the  crude  product  obtained  by  the  action  of 
acids  on  oil  of  ttir(»entine.  by  the  excess  of  alkali  used 
in  the  manufacture  of  the  soap,  docs  no*  crystallise  out  bul 
remains  I  in  the  -^>ap. — A.  S. 

ilrioM  formed  i>y  aqueous  liquids  with  fatty  subsUma  j 

of  -imj  hind  :    Process  for  rapidly  separating .     A. 

I    -    l'..t.  1,050,696,  .Jan.  14,  1913. 

ft.  Pat.  410.474  of  1912;  this. I..  1912,  827.— T.  E.  P.. 

Appir  tiu*  for  !'■'  treatment  of  {extraction  of  oil  from]  animal 
and  fi*h  refnm.     Eng.    Pal   2645      See   XIXk. 
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The  permanganate  solution  should  show  no  trace  of  sul- 
phuric acid.  Any  sulphur  adhering  to  the  walls  of  the 
first  wash-bottle  is  removed  by  bromine.  Nitric  acid 
is  preferable  to  bromine  as  the  oxidising  agent,  as  bromo- 

oompounds  of  toluene  are  formed  which  obstruct  the 
passage  of  gas  in  the  tubes.  From  the  sulphuric  acid 
thus  determined  the  amount  of  zinc  sulphide  in  the  original 
paint  is  calculated. — T.  St. 

Mildew   in   paints;     Forma/ion    and   inhibition  of 


Pai    I  [ally  Itthnjifinr  paint*  .    Analyri*  of  mixed . 

P.  Nieoku-do*.     Ann.  Falsif..  1913,  8,39—41. 

Aboit  f  the  naint  i-  weighed  onl  exactly  into 

a  small  tube,  which  is  then  placed  in  a  lla-k  fitted  with  a 

I  and  a  delivery  tube,  and  f  toluene  and 

Med  water  are  added.     After  the  <  il 

has  separated,  ■">  i ■.<■.  of  hydrochloric  acid  are  added  ••■ 

gradually  and  the  liquid  heated  to  boiling.     The  evolved 

gaaea  are  led  through  a  train  i  [of  (1),  a  wash-bottle 

aining  fumii  r  filled  with 

(fla»i   marble-   and  eontaining   fuming  nit r if    a.  id,   I'.i)  a 

wash  Ik  '  dram  hydroxide  solution, and  (\j 

awa*hlx>tt;  m  permai  oration. 

r  the  acid  i-  all  added,  air  i    drawn   ilowly  through 

atinued  for  2  bom  -. 
:  !'•  r<  d.  and  di  ied  • 
then  driven  ofT  and 
'ill  the  ;.     The 

acid  nd  the  two  ;  ible 

ma'-  To  the  boiling  aolut  ■  ium 

•i'-n  added,  the  precipitated  barium  sulphate 
i»  a  measure  of  tie-  7ire  sulphate  in  t  h<-  original 
rletermicK  d  in  the  usual  a 
• 
*t«l  »'.  dryness,  •  I  with  hydrochloric  acid, 

•n*'  id    precipitated  a*   barium   -ulj.h  I 


H.  A.  Gardner.    J.  Franklin  Inst.,  1913,  175,  59—64. 

A  red  lead  paint  was  examined  in  which  the  pigment 
,  portion  had  no  affinity  for  the  oil  in  which  it  was  ground 
but  hail  become  gelatinous.  There  was  a  slight  film  on 
the  surface  with  white  mould  spots.  The  film  was  cul- 
tivated on  agar  and  produced  a  green  mycelium  with  a 
white  portion  below  the  surface.  The  white  portion 
was  found  to  consist  of  a  mass  of  spores  and  the  green  por- 
tion to  be  mycelium  and  spores.  The  mould  was  identified 
as  Penicillium  cruxtaceum.  The  chemical  composition  of 
the  oil  lying  over  the  pigment  and  the  original  linseed  oil 
showed  no  difference  except  what  could  be  attributed  to 
the  presence  of  the  red  lead.  The  author  has  found  that 
.">  per  cent,  of  solvent  naphtha  added  to  paint  prevents 
formation  of  mildew  owing  to  its  content  of  xylene 
and    toluene. — J.  H.  J. 


Turpentine  oils  from  India.     Bull.  Imp.  Inst..   1912,  10, 

539— 5P5. 

Most  of  the  Indian  oil  of  turpentine  is  obtained  from 
firms  longifolia,  but  other  species  of  pine  are  also  grown. 
Two  samples  of  oil  from  P.  longifolia,  one  crude  and  one 
rectified,  were  examined.  They  were  similar  in  general 
character  to  samples  examined  previously  (see  this  J., 
1911,756:  also  1911,  1279)  and  were  of  a  different  character 
to  the  best  grades  of  American  and  French  oils.  Indian 
P.  longifolia  oil  would  probably  realise  a  price  equal  to 
or  somewhat  better  than  that  of  Russian  turpentine  oil. 
Asamplcof  P.  Khaijsa  oil  had  thesp.gr.  0-870at  15°/15°C., 
[a]r)  =  — 5°  30',  distillate  from  162n— 103°  C,  25  ;  163°— 
lo5°C,  57;  165°— 169°  C.  11  per  cent.  The  rotatory 
powers  of  the  distillates  indicate  that  the  oil  is  a  mixture 
of  terpenes,  and  it  would  be  equal  in  value  only  to  the 
lower  grades  of  American  oil  of  turpentine.  A  sample  of 
P.  exeeha  oil  had  the  sp.  gr.  0-802  at  15°/15°  C. ; 
[a]n  =  +42°  30':  distillate  from  157°— 158°  C.  74;  158°— 
160°  C,  10  ;  160°— 170°  C,  7  per  cent.  The  oil  consisted 
mainly  of  Jpinene  and  was  comparable  with  the  best 
grades  of  American  oil  of  turpentine. — A.  S. 

Patents. 

Lilhoponc  ;    Manufacture  of  resistant  to  light  and 

air.     W.  Brase.     Ger.  Pat.  254,291,  Sept,  29,  1909. 

ALKALI    nitrate    is   added   to   ordinary   lithoponc. — A  S. 

Moulded  compositions,  [  Phenol-formaldehyde  condensation 
products.  |  British  Thomson  Houston  Co.,  Ltd.,  London. 
From  Genera]  Electric  Co.,  Schenectady,  N.Y.,  U.S.A. 
Eng.   Pat.  6405,  Mar.   14,   1912. 

It  has  been  found  advantageous  to  employ  for  certain 
purposes  (insulation),  mixtures  of  a  stable,  permanently 
fusible  condensation   product  of  phenol  (or  cresol,  etc.) 

and     formaldehyde,     and     a     polymerisable    condensation 

product  of  these  two  sub  bances,  in  preference  to  cither 
of  these  condensation  products  alone.  The  polymerisable 
condensation   product    may   be  made   by  mixing  phenol 

or    the    like    with    form  aldehyde    (or    it.s    homologies)    in 

approximately  mnWnW  proportions,  and  adding  a  few 
per  cent,  of  a  base  lucb  as  sodium  carbonate  or  ammonia. 
Me-  product  is  fairly  stable  and  soluble  in  most  organic 
solve.,'  .  \  .id  permanently  fusible  condensation 
product  may  be  made  by  carrying  out  the  reaction  in 
presence  of  acid,  using  water  as  ■<  moderating  agent 
.liable  mixture consi  tsoi  phenol (90  per  cenl  solution), 
I I2D  e.c,  formaldehyde  (40  per  cent,  solution),  sou  < 
hydrochloric  acid,  120  cc ,  and  water,  8000  cc.  In  pro- 
ducing a  moulded  article  containing  asbestos  (or  other 
filler)  the  following  pi mployed  :    25  to  30  part*. 
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of  a  solid  polymerisable  product  and  15  to  10  parts 
of  stable  fusible  product  are  finely  ground  together  and 
then  mixed  with  60  parts  of  asbestos.  The  mixture  is 
moulded  under  hydraulic  pressure  in  steel  dies  and 
hardened  by  the  application  of  heat  for  from  10  minutes 
to  2  hours  according  to  the  size  of  the  article.  The  hardened 
mixture  has  a  softening  point  of  at  least  150°  C. — E.  W.  L. 

Heavy    hydrocarbons;      Process    for    converting into 

'"  siccative  oils"  and  product  resulting  therefrom.     C.  J. 
Greenstreei.     Fr.   Pat.  446,475,  July  24,   1912. 

Heavy  hydrocarbons  are  converted  into  oils  capable  of 
evaporation  without  leaving  an  oily  residue,  and  hence 
suitable  for  use  as  paint  oils,  by  treating  them  at  a  tem- 
perature of  from  205°  to  536°  C.  with  steam  in  sufficient 
quantity  to  produce  a  volume  of  water  upon  condensation 
equal  to  at  least  25  per  cent,  of  that  of  the  oil.  The  mixture 
of  oil  and  steam  is  forcibly  injected  as  a  spray  into  one 
end  of  a  spiral  coil  situated  in  a  furnace  preferably  main- 
tained at  a  temperature  of  from  425°  to  535°  CL,  and  then 
passes  into  a  series  of  condensers.  The  condensed  oil  is 
fractionated  and  again  subjected  to  steam  treatment  if 
necessary. — H.  H. 
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Rubbers;  Artificial 


-.  II.  C.  Harries.  Annalen,  1913. 
395,  211—264.  (See  also  this  J.,  1911,  1073;  1912, 
510,  733.) 

Details  are  given  of  a  series  of  experiments  undertaken 
to  compare  natural  and  synthetic  rubbers  of  various 
kinds.  The  bromides  and  nitrosites  are  not  satisfactory 
compounds  for  this  purpose,  and  the  best  method  appears 
to  be  that  of  measuring  the  velocity  of  decomposition 
of  the  diozonides  and  dioxozonides  with  water.  This  is 
done  by  mixing  005  grm.-mol.  of  the  ozonide  with  100 
grins,  of  water  in  a  250  c.c.  round -bottomed  flask  provided 
with  a  reflux  condenser,  and  heating  in  a  glycerin  bath 
to  120°— 125°  C.  After  a  given  time  the  flask  is  cooled, 
the  undecomposed  ozonide  shaken  together,  and  the  clear 
liquid  decanted.  The  vessel  is  dried  for  some  hours 
in  vacuo  and  weighed,  the  decanted  liquid  is  then  again 
added,  and  the  flask  heated  once  more  for  a  given  time. 
As  the  author  has  recently  shown,  rubber  can  form  a 
diozonide  (  +  20.,)  and  a  dioxozonide  (  +  20,).  The  latter 
is  obtained  by  the  action  (sometimes  prolonged)  of  the 
Htrongest  unwashed  ozone.  The  former  gives  more 
aldehyde,  the  latter  more  acid,  on  hydrolysis,  which 
explains  some  of  the  differences  obtained  when  ozonising 
various  natural  rubbers  and  guttapercha  and  also  the 
occasional  occurrence  of  hevulinic  aldehyde  diperoxide. 
The  decomposition  velocity  curves  of  diozonide  and 
dioxozonide  were  very  similar.  The  curves  for  the 
ozonides  of  purified  natural  rubber,  guttapercha,  and 
rubber  obtained  by  autopolymerisation  of  isoprene  at 
95°  C.  were  the  same,  while  the  curve  for  rubber  obtained 
by  polymerisation  of  isoprene  with  glacial  acetic  acid 
was  nearly  the  same,  l'iperylene  rubber  (see  later)  gave 
a  rather  greater  difference.  The  curve  for  sodium- 
isoprene  rubber  was  entirely  different.  In  this  case  it  is 
much  more  difficult  to  obtain  a  dioxozonide.  The  products 
of  decomposition  were  similar  for  these  various  rubbers, 
except  that  they  could  not  In-  identified  in  the  case  of  the 
so.lium-isopienc  rubber,  and  that  certain  African  rubbers 
gave  different  proportions  of  aldehyde  and  acid  (thus 
confirming  the  results  of  Gottlob;  see  this  .1.,  190S,  30) 
even  when  the  ozonisition  was  carefully  controlled. 
This  points  to  an  abnormality  in  these  rubbers,  perhaps 
to  steric  diffeienccs.—  Piperylene  rubber.  The  author 
obtained  piperylene,  CH,-CH  :  CH-CH  :  CHt,  by  treating 
acrolein  with  magnesium  ethyl  bromide,  decomposing  with 
water,  extracting  with  ether,  separating  the  resulting 
carbinol,  (' .H,('H()M  CH  :  CH,.  from  the  ether  by 
fractionation,  and  heating  it  with  a  dehydrating  agent 
(preferably  phthalic  anhydride).  The  piperylene  obtained 
in  this  wav  boils  at  40°— 15°  <"'.     Another  method  is  tu 


treat  ethyl  formate  with  magnesium  ethyl  bromide  and 
then  distil  the  diethylcarbinol  so  obtained  with  phosphorus 
pentoxide,  giving  0.2-amylene.  This  is  brominated  in 
chloroform,  yielding 2-3-amylene bromide,  which  is  allowed 
to  drop  on  soda-lime  (saturated  with  carbon  dioxide) 
heated  in  a  metal  vessel  to  about  600°  ('.,  as  in  the  prepara- 
tion of  isoprene.  Piperylene  is  obtained  in  the  distillate. 
On  long  heating  (14  days  at  105°— 110°  0.)  this  Laves 
lubber.  The  nitrosite  and  bromide  of  the  rubber  were 
prepared.  As  mentioned  above,  the  decomposition  curve 
of  the  ozonide  is  somewhat  different  from  that  of  the 
ozonide  of  natural  rubber.  The  decomposition  products  are 
also  different,  methyl  succinic  dialdehyde  (not  known 
hitherto)  being  probably  obtained.  Piperylene  rubber 
appears  to  be  an  isomeride  of  natural  rubber  in  which  the 
double  bonds  are  in  the  2.6-  instead  of  the  1.5-position. 
On  the  polymerisation  of  piperylene  a  terpene  was  also 
obtained,  which  gave  an  ozonide.  Piperylene  also  gave 
a  sodium-rubber,  the  nitrosite  of  which  was  different 
from  that  of  normal  piperylene  rubber.  —Normal  butadiene 
rubber.  The  derivatives  of  this  rubber  are  described.  The 
rubber  was  separated  from  a  terpene,  C'8Hi2,  by  repeated 
rolling  on  heated  rollers,  and  the  decomposition  curve 
of  its  ozonide  was  then  compared  carefully  with  that  of  the 
1.5-cyclo-octadiene  from  pseudopclletierine,  which  has  a 
very  characteristic  decomposition  curve.  (See  this  J., 
1908,  469).  The  two  curves  were  found  to  agree,  and 
thus  it  is  established  that  the  normal  rubber  molecule 
contains  a  ring  of  eight  carbon  atoms. — H.  E.  P. 

f3,y-Dimethylbutadienc  ;      Comparison     of     the     products 

of  heat-   and  autopolymerisation  of .     C.    Harries. 

Annalen,  1913,  395,  264—272. 

There  are  three  products  obtained  by  polymerisation 
of  /3,7-dimethylbutadiene,  viz.,  (])  the  normal  rubber 
(long  heating),  (2)  that  obtained  by  Kondakow  (long 
keeping)  as  a  practically  insoluble  mass,  and  (3)  the 
resinous  easily-soluble  mass  obtained  by  allowing  (2)  to 
stand  in  the  air.  Sodium-rubbers  have  not  been  obtained. 
The  ozonides  were  compared.  All  give  acetonylacetone 
on  decomposition,  but  (2)  and  (3)  in  much  smaller  amount 
than  (1).  All  three  give  dioxozonides  also.  The  decom- 
position carves  were  studied.  The  difference  in  amount 
of  the  decomposition  products  and  the  difference  in  the 
curves,  shows  that  these  three  bodies  are  not  identical. 
Indeed  (3)  is  not  a  true  rubber,  This  suggests  that  the 
body  obtained  by  Pickles  (this  J.,  1910,  707)  from  isoprene 
by  standing  in  the  cold  is  different  from  the  normal 
rubber  obtained  on  heating ;  the  bromides  and  nitrosites 
do  not  prove  identity,  since  those  of  compounds  (1)  and 
(2)  above  are  very  similar  despite  the  difference  in  the 
ozonides. — H.  E.  P. 

Pant   rubber  from   Dominica.      Bull.   Imp.   Inst.,    1912,   10, 

555—556. 

The  sample  (small  biscuits)  was  of  very  good  quality,  the 
loss  on  washing  being  OS  per  cent,  and  the  composition  of 
the  dry  washed  rubber:  caoutchouc,  93-9 ;  resin,  2-9; 
protein,  2-8;  and  ash.  0-4  per  cent.  The  rubber  was 
valued  at  about  4s.  lOd.  per  lb.  in  London,  with  fair 
average  quality  plantation  Para  biscuits  at  4s.  I0}d.  to 
4s.  Hid.  per  lb.— A.  S, 

Ceara  and  Rambong  rubbers  ;  Tnsolublt  constitu*  nt»  of- 


C.  Beadle  and  H.  P.  Stevens.     Z.  (hem.  Ind.  Rolloide, 
1913,  12,  46—48. 
Experiments    were    made    with    Ceara    (Manihot)   and 

Rambong  (Ficua  eltutird)  rubbers  similar  to  those  made 
previously  with  smoked  and  ansmoked  Para  rabbet  (this 
.(..  1912,  999.  1099).  It  was  found  that  with  Ceara  rubber 
(high  nitrogen  content)  and  Rambong  rubber  (low  nitrogen 
content)  also,  the  removal  of  the  insoluble  constituent 
has  a  prejudicial  effect  on  vulcanisation,  and  that  con- 
eentration  of  the  insoluble  constituent  in  ■  portion  of  the 
rubber  leads  to  an  increase  in  the  content  of  "combined 
sulphur "   on    vulcanisation.     Difference!   were  observed 

in  the  three  kinds  of  rubber  with  regard  to  the  distribution 

of  the  nitrogen.  The  percentages  of  nitrogen  (referred  to 
the  original  nitrogen  content)  left  in  the  rubber  (red  from 

I  I 
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insoluble  matter  were  :   Para  l.">.  Oeara  80,  and  Etambonc 

[though  the  separation  of  the  insoluble  matter  appeared 

to  bo  equally  complete  in  the  three  i  aaea  The  effect  of  the 

separation  of  the  insoluble  matter  on  the  vulcanisation  was 

une  in  the  oaae  of  Pate  and  Rambong  rubbers. 
but  was  much  leas  pronounced  in  the  ease  of  Oeara  rubber. 

—A.  S. 

r.     Bull.    Imp    l.-t  .    L912,    10.    651- 
l'tir.    r.  silt-   of   the   examination    oi    simples   of   Ceara 
■tihoi  Qlaxiovii)   rubber   from    the    Sudan.    Northern 
ud  Portugueai    Bast    \tri.-a.  are  given. — A.  8. 

hsmiolpl  >'■'■■>■  from  Natal.     Bull   Imp.  Inst. 

1912,   10,  654     666. 

mmpkfl  van  examined,  one  of  ball  rubber  as  prepared 
by  natives,  and  the  other  of  rubber  "  worms  "  as  prepared 

by  the  Quiguet  machine.     The  iattei  was  of  good  quality 

«nd  would  be  readily  saleable.     It  was  rained  at  :5s.  9d. 

la    lOd.   per  lb.  in  London,  with  fine  hard  Para  at 

1.  per  lb.  — A    8, 

Afriem  rmbben :   [Mechanical]  tests  of .     P.  Brenil. 

itchonc  <t   Guttapercha,    1913,   10,  8884—6891. 

■FABATXYS  taste  were  made  with  Funtniiiia  rubber,  herb 

robber,  and  ■  aunpk  of  weak  Para.     With  each  rubber 
two  mixings  wen  mud'-,  and  each  mixing  was  vulcanised 
at  14:>    C  for  various  lengths  of  time.     One  mixing  con- 
robber,  87,  litharge  •">.  magnesia  4.  and  sulphur 
4    [>art-.    and    samples    were    vulcanised    for    1,    1]  and 
I J     hr.    respectively;     the    second    mixing   contained   ti 
-  of  sulphur,  but  the  same  proportions  of  the  other 
ingrediente,    and    samples   of    this   were    vulcanised    for 
I.    I  J,   1J  and   )J  hr.       The  author  displays,  in  a  series  of 
•hi'   figures   obtained  for  the      following   values 
with  imple:    fhtpfienaa  or  pliability,  as  measured 

by  the  '  n  per  cent,  produced  by  a  load  of  2">  grms. 

mm.  of  em '•<  tion  of  a  teal   strip  40  mm.  wide 

rn.  thick.     Cyclic  fatigue,  which  is  defined  by  tin 

.ula,  -         %  in  preference  to  thai  proposed  by  Beadle 
ai- 

tog  a.—  lop  a,  ,       ,    • 

and  -  viz.  ,  a,  and  a,  being  respect- 

'lc-   fil-t    and   fifth    cycles.      (The 

-t  piece  and  tie-  load  were  the  same 
for  the  fatigue  test  .i-  for  the  suppleness  test.)  Breaking 
drain  and  dougation  iii  break,  determined  with  long- 
wai-'  kin  pies,  which  were  cut  from 

f  i  bind  k. 1 1 i f < - .     The  ends  ol  t hi 
■  mm.   wide,  the  width  of  the  long   n 
in  mm.,  tin-  total  length  was  80  mm.,  and  tin-  length 
36  mm.     With  t«'-t  pieces  of  tin-  shape  and 
ii  tbi  tnannei  indicated,  the  break  occurred  in  each  of 
.■  <  -  at  tli<-  narrow   section  and  not   in  the  jaws  of 
tig  m. ii  bine.     In  addition  to  the  above  values  the 
■  bide  values  for  permanent  elongation  after  the 
tift:  I    break,  and  for  the   "'/'ii' i'il  ruin, 

|  train       elon  I   break),  or  the  work 

don<-  in  prodie  ing  •        I  in  kilogrm.-cm.  pei 

of   tie-   stretched   material.     Tie    general   results   of 
the  t'-,t»  an-  to  bring  out  the  upplenet    of  vulcan 

i  nd  herb  rubber  samples,  more  particular! 

with  the  toi  f  sulphur,  as  compared  with 

thew<  d  Pai  Iii  fatigue  of  th<  twoAfri 

rubbers;  their  n  Ii  lower  ten  iie  strength,  and  their 

lowi  •-.  '     With  the  higher  p  •■  ol 

sulphur  th<-  Afi  bbers  tend  to  approximate  more 

in  th>ir  properties  to  tin  l.   W.  L 

•,. ,  ./.,«,</        It*  ii  i mination  oj  ii" 
I'.  Cold'  /      .  Imi:;.  37.  86     W. 

• ,    .     met  led-   prop 
for  1 1  aid  ind  I  i  nbbt  rin  i  ulcani 

i  in  bid  in  7  that  adopt"  d  by  th-  Verband  Deutsche i 
for  the  examination  of  eable  inenfaU 
position  mon 

1 1  i  able  insulation 


for  the  following  process  : — 1  grm.  of  the  acetone-extracted 
rubber,  dried  at  50° — 00°  C.,  is  placed  in  a  porcelain  boat, 
and  introduced  into  a  50  cm.  glass  tube  open  at  both  ends. 
Dried  nitrogen  from  a  container  is  passed  through  the  tube 
and  when  all  the  air  is  displaced,  the  boat  is  heated  with  a 
-mill  flame.  The  rubber  melts  and  its  decomposition 
products  distil.  The  latter  are  drawn  away  by  means  of  a 
water  pump.  The  residue  in  the  boat  is  weighed  after 
cooling,  and  represents  the  mineral  matter.  A  number 
of  analyses  are  quoted  iii  which  the  percentage  of  rubber 
found  in  this  way  does  not  differ  by  more  than  0-3  per  cent. 
from  that  actually  introduced  into  the  mixing.  When 
easily  dissociable  carbonates,  antimony  sulphide,  or 
vermilion  are  present,  precautions,  are  necessary.  In  the 
first  case  the  carbon  dioxide  evolved  is  absorbed  iii  alkali 
and  estimated  ;  if  golden  sulphide  of  antimony  be  present 
it  is  converted  by  the  process  into  trisulphide,  and  can  be 
estimated  by  treating  the  residue  with  an  alkali  sulphide, 
and  determining  the  antimony  either  electrolytic-ally  or 
volumetrically.  Vermilion  is  quantitatively  volatilised 
and  must  therefore  be  determined  in  the  original  sample, 
preferably  by  the  method  of  Frank  and  Birkner  (this  J., 
1910,  224).— E.  W.  L. 

Rubber  goods ;    Koettstorfer's   [saponification]   value,  as  a 
measure  of  the  resins  and  substitute  [factices]  present  in 

.     M.  Vallery.     Monit.  Scient.,  1913,  3,  82—83. 

It  is  claimed  that  the  determination  of  the  saponification 
value  is  sufficient  for  most  practical  purposes  as  an  indica- 
tion of  the  amount  of  resins  and  fatty  substitutes  present 
in  a  vulcanised  rubber  mixing.  A  quantity  of  the  rubber 
sample  (subdivided  by  rasping)  sufficient  to  reduce  the 
litre  of  the  N/l  alcoholic  caustic  soda  employed  by 
at  least  20  per  cent.,  is  heated  with  a  known  volume  of 
.V  I  alcoholic  soda  for  3  hours  in  a  flask  fitted  with  reflux 
condenser.  After  cooling,  the  liqind  is  made  faintly  acid 
with  a  known  volume  of  standard  hydrochloric  acid  and 
titrated  back  with  AV10  sodium  hydroxide  in  presence  of 
phenol  phthalein.  Experiments  made  on  the  effect  of 
various  decrees  of  subdivision  of  the  rubber  upon  the 
values  obtained,  indicated  that  reliable  results  cannot  be 
obtained  unless  the  rubber  sample  is  comminuted  by 
rasping. — E.  W.  I.. 

Discussion  on  the  action    of  oxygen  on  indiarubber.    8n 
Manchester  Section,  p.  179. 

Patents. 

Caoutchouc-like  substance;    Manufacture  of  a .     P.  A. 

Newton,    London.      From    Farbenfahr.    vorm.    P.    Bayer 

und <"o.,  Elberfeld, Germany.     Eng.  Pat.  18,591,  June  10, 
1912. 

Tin.  product  obtained  as  described  by  Kondakow  (J.  pral.l. 
('hem..     64,     109  —  110)    from    /3  7'dimethylei  vthn-nc    1 

■  'I  lor  X  hours  in  a  closed  iron  vessel  to  from    150 
200°  C.  when  a  compact  clastic  mass  is  obtained.      K.  W.  I.. 


Rubber  products  :   Reclaiming 


-.  A.  Wheeler  Assignoi 
to  B.  I),  and  B.  Lowenthal.  Chicago,  111.  U.S.  Pat, 
1,049,965,  dan.   7,    I!) 1 3. 

Rubbxb    waste    containing    cellulose    is    pulverised    and 

led  with  a  cellulose  solvent,  such  as  cuprammoniuni 

obi  1  ion.  but  tie-  treatment  is  arrested  In -lore  the  cellulosi 

it~  tenacity  and  coherence.      The  cellulose  1,  not 

leparated  from  the  rubber  and  the  mass  may  In-  vulcan 

to  form   a    hard   lubber   product.       E.  W.   I.. 

I,,,/  1  rubber  substitute.     .1.  W.  Butler,  Eltham.     Eng.  Pat. 

23,210,    Oct.    20,    191  I. 

;i\im:i.  of  hard   tai   (s  oz.)  and  bitumen  (9  or,.)  Ii 

h.-ntcd  to  2(H)     F.  (93°  C)  and   mixed   with  soya  oil  (H  Of.) 

which  h.     .1  o  been  heated  to  200    F.  (93°  C.).     Va  eline 

(3  o/..)  01   paraffin  wax.  etc..  i-  then  added  and  the  mixture 
heated    to    400°  F.    (205°C).     Thereafter    tin-    folio* 
redient      may    be    added:     talc-    (10    ox.),    powdered 
17  oz. ).    magnesium    oxide    (2  oz.),    kauri    gum 
(2  oz.)  and  (low.  1    oi    ulphur  (6  oz.).     E.  H    I- 
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Rubber  :  Machine  for  reducing  vulcanised to  powder. 

T.  Garc.  New  Brighton.     U.S.  Pat,  1,050,122,  Jan.  14, 
1913. 

See  Eng.  Pat.  8976  of  1907  ;   this  J.,  1908,  633.— T.  F.  B. 

Manufacture  of  dichloro-derivali  ces  of  hydrocarbons  having 
the  chlorine  atoms  attached  to  different  carbon  atoms. 
Eng.  Pat.  277.     See  XX. 


XV.— LEATHER ;     BONE 


HORN  ;     GLUE. 


Cassia  auriculala  or  tarwar  bark  :  its  analysis  and  use. 
P.  V.  Mehd.  Year  Book  of  Indian  Guild  of  Sci.  and 
Technol.,  1912,  137—138. 

Infusions  were  prepared  from  the  powdered  bark  at 
30°— 40°  O.,  40°— 50°  G.,  50°— 60°  G.,  and  85°— 90°  C., 
respectively,  and  it  was  found  that  whilst  the  non-tannins 
(9-8 — 11-8  per  cent.)  were  extracted  almost  completely 
even  at  the  lower  temperatures,  the  maximum  amount 
of  tannin  (21-9— 221  per  cent.)  was  extracted  at  85°— 90°  G. 
No  glucose  could  be  detected  in  the  infusion.  The 
precipitate  produced  with  basic  lead  acetate  was  of  a 
peculiar  chocolate  colour  which  appears  to  be  characteristic 
of  cassia  (tarwar)  bark.  A  piece  of  English  hide  was 
tanned  f  orthree  weeks  in  liquors,  prepared  from  myrobalans 
and  cassia  bark,  which  had  stood  for  over  two  weeks  ; 
the  acidity  of  the  liquor  was  maintained  by  addition  of 
formic  acid,  and  the  strength  was  kept  up  by  addition 
of  further  quantities  of  the  infusion  of  cassia  bark  and 
myrobalans.  The  hide  was  then  drummed  with  a  strong 
freshly-prepared  infusion  of  myrobalans  to  which 
myrobalans  dust  was  added.  After  drumming  for  half 
an  hour  every  day  during  one  week,  the  leather  was  taken 
out  and  finished  in  the  usual  way,  using  cod  oil  and  drying 
at  60°— 70°  F.  (15-5—21°  C.).  The  leather  was  of  a  very 
light  colour,  possessed  a  mellow  feel,  and  gave  the  following 
results  on  analysis  :  moisture,  12-5 ;  oil,  20 ;  water- 
soluble  matter,  169 ;  hide-substance,  40-4 ;  combined 
tannin,  28-2 ;  glucose,  0-0  per  cent.  It  is  concluded 
that  though  cassia  bark  may  not  be  suitable  for  fancy 
leather  goods  and  leather  for  book-binding,  it  may  be  used 
with  advantage  for  heavy  as  well  as  for  dressing  leathers, 
giving  when  blended  with  myrobalans,  a  mellow  tannage, 
and  a  very  good,  light -coloured  leather,  which  compares 
favourably  with  that  produced  by  any  of  the  other 
blends  at  present  in  common  use. — A.  S. 

Valonea ;     The    production    of .     Bull.    Imp.    Inst., 

1912,  10,  645—653. 

A  concise  description  of  the  cultivation,  harvesting, 
preparation  and  use  of  valonea,  Some  statistics  of  the 
trade  in  valonea  are  given  in  the  following  tables  : — 


Exports  from 


Smyrna 


Imports  i" : 


mo;i. 


1909.                  11U0. 

1011 
(estimated). 

ton?.                tons, 

56,616               7:{,370 

8  W0                 8,000 

ton?. 

80,000 

3,000 

1910.                         1911. 

United 

Kingdom 
Hamburg* 


ton-. 

21,921 
10,442 


217,370 
112,520 


tons. 

17,921 
20,309 


160,048 

209,292 


ton?. 

12,405 
10,156 


121,227 
109,619 


*  Including  imports  of  "Knoppern,''  which,  however,  are  now 
to  largely  replaced  by  valonea,  sometimes  called  "  Orientalische 
Knoppern,"  that  the  figures  represent  chiefly  valonea. 

— A.  S. 

Leather  and  gall- nuts  from  fiong-Kong.     Bull.  Imp.  Inst., 
1912,  10,  576—579, 

Tin:  samples  of  buffalo  leather  and  ox  leather  did  not 

ponpare  well  with  ordinary   Basl   [ndlan  bidos,  boioa 


weaker,  and  having  their  texture  damaged,  apparently 
by  the  use  of  tanning  liquors  of  excessive  strength.  The 
sample  of  Ghinese  gall-nuts  (stated  to  have  been  produced 
OH  Rhus  semialata,  Murr.)  contained  11-7  per  cent,  of 
moisture,  2-0  of  ash,  61-5  of  tannin,  and  7-1  per  cent, 
of  soluble  non-tannins.  The  colour  of  a  solution  prepared 
from  them,  containing  0-5  per  cent,  of  tannin,  when 
examined  in  a  I  cm.  cell,  was  0-4  red  ;  0-7  yellow.  The 
galls  were  valued  at  a  somewhat  higher  price  than  ordinary 
Chinese  sails. — A.  S. 


Patent. 

Tunning.  J.  Y.  Johnson,  London.  From  Badische 
Anilin  und  Soda  Fabrik,  Ludwigshafen-on-Rhinc, 
Germany.     Eng.  Pat,  8512,  April  10,  1912. 

SEEFr.  Pat.  443,730  of  1912;  this  J.,  1912,  1045.— T.  F.  B. 


XVI.— SOILS;  FERTILISERS. 

Nitrate    and    nitrite    assimilation.     V.    O.    Baudisch    and 
E.  Mayer.     Bcr.,  1913,  46,  115—125. 

Potassium  nitrate  or  nitrite  in  formaldehyde  or  aqueous 
methyl  alcoholic  solutions  when  exposed  to  solar  radiations 
or  those  from  a  mercury  lamp  yield  formhydroxamic 
acid,  HG(OH) :  N.OH.  Aliphatic  hydroxamic  acids  are 
capable  of  reacting  in  a  great  variety  of  ways.  The 
alkali  salts  readily  decompose  to  ammonia  and  alkali 
carbonate.  A  mixture  of  potassium  nitrate  and  form- 
aldehyde when  exposed  to  sunlight  liberates  nitrous  oxide 
and  hydrogen  together  with  some  carbon  dioxide  and 
monoxide.  In  a  potassium  nitrite-formaldehyde  solution 
nitric  oxide  is  also  formed.  In  all  cases  where  nitroxyl, 
HN  :  O,  should  be  formed,  a  mixture  of  nitric  oxide  and 
hydrogen  was  obtained.  Angeli's  salt,  NaON  :  NO.ONa, 
for  example,  decomposes  on  warming  in  aqueous  solution 
into  nitrous  and  nitric  oxides  and  ammonia.  The 
illuminated  potassium  nitrite-formaldehyde  mixture 
was  proved  experimentally  to  contain  methylamine  and 
an  alkaloid  closely  related  to  nicotine  and  giving  an  intense 
pyrrole  reaction.  Whereas  carbonic  acid  is  reduced  to 
formaldehyde  mainly  by  the  energy  of  the  red  and  yellow 
rays  of  the  spectrum,  it  is  essentially  the  blue,  violet  and 
ultraviolet  rays  which  reduce  nitrate  to  nitroxyl,  HN  :  O. 

— E.  F.  A. 


Basic  slag  ;  Determination  of  the  phosphoric  acid  of  — — 
soluble  in  citric  acid.  W.  Simmermacher.  Chem.-Zeit., 
1913,  37,  145—146. 
The  author  states  that  if  ferric  chloride  and  then  a  mixture 
of  ammonium  citrate  and  magnesia  mixture  be  added  to  the 
citric  acid  solution,  too  high  a  value  is  obtained,  owing 
to  the  co-precipitation  of  ferric  hydroxide;  if,  however, 
ammonium  citrate  be  added  slowly  and  the  precipitated 
iron  hydroxide  redissolved,  a  precipitate  free  from  iron 
and  silica  is  obtained,  so  long  as  the  solution  is  acid ; 
that  is,  all  the  iron  should  be  in  the  form  of  citrate  before 
the  solution  becomes  alkaline.  Fresh  solutions  of  the. 
magnesia-citrate  mixture  precipitated  fine  crystals  freo 
from  iron,  whilst  an  old  solution  gave  large  crystals  and 
too  hiah  a  result  owing  to  the  formation  of  the  double 
salt,  2C3H4OH(COOH)3,4XH3,MgO,  on  long  standing 
of  the  mixed  solutions.  To  obtain  accurate  results,  the 
ammonium  citrate  solution  should  be  added  first  and  then 
fresh  magnesia  mixture.  It  is  stated  that  only  famo 
iron  has  the  power  of  preventing  the  co-precipitation  of 
silica.—  A.  H.  C 

Catalytic    manures    [manganese]    and   beetroot    cultimtion, 
*  Bertrand.     See  WII. 

Effect  of  wanganeat  on  pineoppk  phnU,    lit/ruing  of  the 
pineapple  fruit,    Wjtoo*  and  Kcli-  Ni.\\. 
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I'm  .  STS. 

tnd  phosphoric  acid  :    Mann- 
■imrtofa —        D  Landenberger.     Ger.  Pat.  266,385, 
Feb.  21,   1911. 

Niraot  im  (crude  calcium  cyanainidel and  raw  phosphate  are 
•<-d  together  with  tin-  requisite  quantity  of  sulphuric 
acid  in  order  t«>  obtain  ■  mixed  fertiliser  containing  Buper- 
phaapknta  and  free  from  time. — A.  S. 

u  and  apparatus  for  manufacturing 
nitrogen  of  tht  air.     (>.  Frank 
ami  (».  Finoke,  Berlin.     Eng.  Pat  1774.  Jan.  22,  1912. 

-       Fr.  Pat.  i»,244of  1912  ;  this  J.,  1912,  738.    -T.  F.  B. 


XVII.     SUGARS;  STARCHES;   GUMS. 

'oot  cultivation  ;    Catalytic  manures  [manganem  ]  and 

.       (.J.      Bert  ran  1.         Hull.      Assoc.      Chiin.      Sun., 

1910—1911,    743.     '/..    Ver.    deut    ZuckerincL,     1913, 
63,  :c,     M       -         » this  J ..  1911,  22s,  602.) 

i.ts    obtained    by    the    author,    by    Garcia    and    by 

•  ii  >h<>wiii;_'  the  favourable  influence  of 

•le    nun^iii'-i'    ^alts    on    the    growth    of    beetroots, 

both   as  regards  increased   weight   and  increased  sugar 

I  hr  amount  of  manganese  in  normal  beets  is 

only  0-01  to  »>  oj  mgrm.  per  Kki  grins,  of  root. — L.  J.dk  \Y. 


Tlf   natural  alkalinity  if 


Influenct 


hW  mi  A'  of  •  ttrattion  and  of  defecation  and  carbonata- 
permanenct    or  attenuation.     L.  Brancourt. 
Bull.  \-       (  him.  Buer.,  1913,  30,  :?«»<> — K>1 . 

The  nataral  alkalinity  of  th<'  juice  produced  during  1912 

*ed  a  tendency  to  become  lew  or  to  vanish  during 

thstanding  the  fact  that  the  general 

'■•ax-  n  parity  would  indicate  a  more  normal  and  regular 

•   the  root*  than  u-ual.      The  author  draws 

attention  t<>  a  similar  trouble  which  came  under  his  uotice 

dur  ton.     The  reason  of  the  disturbance 

wa-.  •  to  a  change  made  by  the  attendant  of  the 

diff  in  drawing  off  the  juice  at  82'  C.  instead 

-  V   return  to  the  latter  limits  of  tem 

fiwaturc   immediately    pu1    matters   right.     It    mu    also 
1  that  any  juice  that  had  already  passed  the  diffusers 
1    !-•   r<«  t iti«  <1    l.v   arresting   the   fir-t    carbonatation 
at  an   alkalinity   equal   t<>    120     160   grms.   of   lime   per 

of  the  aaual   !in     kh>  grms, 
rawn  off  d  so    |  .  respectively. 

L  J.dk  W. 

'  of  magnesia  our!  iron  from  . 

H.  H  likerradustrie,  1912, 12, 374     378. 

Tur.  ma^npwiaand  th'iron  present  in  limed  juice   ire  derived 
tartly  from  'he  umc  need  and  partly  from  the  beetroot  it  -e|f. 

ydroxide,  but  in  the  I  e  ol 

the  insoluble    b 
oarl  md  partly  into  the  soluble  acid  carbonate. 

■  nation,  when  the  temperaturi 
I  to  boiling  point,  the  aeid  carbonaf 
decomposed  into  the  normal  compound,   which  i-   prai 
ible  in  dilut  If  i,,  the  set  ond 

ire  Ih-  oof  finally  raised  to  boiling 
f*""f.  a  |  noi  ma]  magne  ium 

ill  U  deposited  in  the  effect,  but  the  rate  of 
>n  will  not  l.e  proportional  to  the  irn  n  a  i 
'    'ic    compounds 
■ 
although  quit  ublc  in  carbonated   nn<<     free  from 

turatioi     when  all  the 
l.  the  ferric  iron  i-  •  nmpleU  l\ 

the    f::  ■     of 

with  carbon  dioa  Inble  compound, 

which  Utcr,  m  tiia   pre  freshly  formed  calcium 

■  quantitatively   :  ed.     It  in  therefore 

advisable  ir.  the  «*cond  saturation  to  add  a 


small  amount  of  lime  to  ensure  the  formation  of  calcium 
carbonate,  and  the  elimination  of  ferrous  compounds  in 
this  manner.  During  the  past  two  campaigns  in  a  Dutch 
factory  it  was  found  that  provided  carbonatation  be  care- 
fully carried  out  the  elimination  of  calcium,  magnesium,  and 
iron  compounds  can  be  satisfactorily  accomplished.  By 
determining  the  amount  of  these  constituents  introduced 
in  the  raw  juice  and  the  lime  used  for  defecation,  and  that 
pissing  into  the  scums  and  molasses,  the  following  figures 
expressing  the  percentages  removed  for  the  two  seasons 
were  as  follows  :  calcium  oxide,  99-95,  99-98  ;  magnesium 
oxide.  98-99,  99-10;  and  iron  oxides,  97-76,  98-27.  It 
is  emphasised  that  the  removal  of  the  lime  as  completely 
as  possible  is  important,  for  upon  this  de]  ends  the  elimin- 
ation of  the  iron.  That  this  is  so  is  shown  by  a  series  of 
figures  for  the  lime  and  iion  remaining  in  the  molasses, 
the  amount  of  iron  b -ing  always  directly  proportional  to 
the  percentage  of  lime  present. — J.  P.O. 

Caramel     Briant.     See  XVIII. 

Patents. 

Bone    black  ;     Process  for   revivifying by    heating    in 

absence    of  air.     A.    H.    Imbert.     Ger.    Pat.    254,148, 
Nov.  2S,  1911. 

The  revivification  is  effected  in  an  electric  furnace,  the 
bone  black  itself  acting  as  a  heating  resistance.  By 
means  of  a  median  partition  which  does  not  extend  to  the 
bottom,  a  U-shaped  chamber  is  formed  inside  the  furnace. 
The  electrodes  are  at  the  upper  ends  of  the  limbs  of  the 
U.  The  bone  black  is  fed  in  through  channels  between 
the  electrodes  and  the  median  partition,  and  the  revivified 
material  is  discharged  through  an  opening,  provided 
with  a  door,  at  the  bottom. — A.  S. 


Mucilaginous    products  ;      Manufacture    of - 


.  C.  V. 
Greenwood,  Blundellsands,  Lanes.  Eng.  Pats.  564, 
Jan.  8,  and  17,862,  Aug.  1,  1912. 

MxTCTLAGlKOtrs  substances  may  be  obtained  from  seeds 
other  than  those  mentioned  in  Eng.  Pats.  10.822  of  1905, 
569  of  1908,  and  19,768  of  1909  (this  J.,  1906,  944 ;  1909, 
153;  and  1910,  1172),  the  process  of  extraction  being 
modified.  Amongst  the  seeds  now  employed  are  those 
of  Acacia  (three  varieties),  Parkinsonian  aculeata,  Poinciana 
rnjia,  llatsamocarpon  brevi folium,  Gleditshin  japonica, 
Cassia  (three  varieties),  Linum  usitatissimum ,  Plantago 
psyllium,  fenugreek,  quince,  etc.  The  brown  colouring 
matter  contained  in  the  husks  is  destroyed  by  treatment 
with  a  suitable  reagent,  such  a*  alcohol,  ammonium 
sulphate,  sodium  silieofluoride,  hydrogen  peroxide, 
hypochlorites,  sulphurous  aeid,  acetic  acid,  or  alkalis; 
when  possible,  the  husks  are  removed  after  being  bleached. 
An  enzyme  solution  may  be  extracted  from  certain  of  the 
seeds  and  then  mixed  with  the  endosperm  or  with  the 
matter  extracted  therefrom  either  before,  during,  or  after 
the  extraction  of  the  gummy  matter.  Malt  extract  may 
be  employed  in  place  of  the  enzyme  solution  mentioned. 

— W.  P.  8. 


XVIII.— FERMENTATION   INDUSTRIES. 

Brewing    waters;     Influence    of containing    differ  nt 

proportions  of  calcium  sulphate   cm   brewing  processes. 

K.    Mauier   and    F.    St'-inecker.      /.    ges.    Brauw.,    1913, 
36,  If     47,  HI      64 

This  inv<   tigation  comprised  laboratory  experiments  in 

which    various    malts    were    mashed    with    distilled    water 

and  with  pure  solutions  of  calcium  sulphate  of  different 
degrees  of  taturation;  the  worts  obtained  were  afterwards" 
fermented.  The  increase  in  the  sp.  gr.  of  the  worts, 
ing  bom  t  he  presence  of  calcium  sulphate  in  the  waters 
employed  for  mashing,  was  for  any  given  malt,  proportional 
to  the  content  of  calcium  sulphate  in  the  water,  and 
ruled  fairly  well  with  that  which  would  be  expected, 
luppoeing  the  calcium  sulphate  exercised  no  influence  on 
the   mashing    process   and   simply   contributed   its   own 
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quota  to  the  wort-gravity  (cp.  Bleisch,  this  J  ,  1912,  453). 
This  supposition,  however,  was  found  to  be  incorrect, 
for  the  increase  in  the  ash-content  of  the  worts  was 
always  far  too  small  to  account  for  the  higher  wort- 
gravities,  and  the  latter  must  therefore  have  been  to  some 
extent  due  to  organic  matter.  The  whole  of  the  sulphuric 
acid  of  the  calcium  sulphate  remained  in  the  worts,  even 
after  fermentation,  but  the  greater  part  of  the  calcium 
disappeared  owing  in  part  to  precipitation  as  phosphate, 
but  probably  also  to  other  causes,  for  as  the  quantity 
of  calcium  sulphate  in  the  brewing  waters  was  increased, 
the  phosphorus-content  of  the  worts  diminished  to  only  a 
relatively  small  extent.  Part  of  the  increased  gravity  of 
the  worts  prepared  with  gypseous  water  was  due  to 
nitrogenous  matters.  The  worts  prepared  with  partially 
saturated  solutions  of  calcium  sulphate  contained  14 — 25 
per  cent,  more  nitrogen  than  those  prepared  with  distilled 
water,  but  when  saturated  calcium  sulphate  solutions 
were  employed  the  difference  was  not  so  great.  The 
worts  which  contained  the  largest  amounts  of  assimilable 
nitrogen  and  fermentable  extract,  were  those  prepared 
with  partially  saturated  gypseous  waters.  From  one 
experiment  of  the  authors,  it  appears  that  calcium 
sulphate  tends  to  increase  slightly  the  quantity  of  pentosans 
extracted  from  the  malt  during  mashing,  but  this  point 
will  be  further  investigated.  The  influence  of  calcium 
sulphate  on  the  colour  of  the  worts  was  very  noticeable ; 
th3  palest  worts  were  produced  by  half -saturated  solutions 
r.f  the  salt.  According  to  Windisch  calcium  sulphate 
lends  to  produce  protein-turbidity.  The  authors  observed 
no  such  tendency ;  on  the  contrary,  a  glutin-haze  which 
appeared  when  certain  worts  prepared  with  distilled 
water  were  chilled,  was  less  perceptible  when  gypseous 
waters  were  used  for  mashing.  Calcium  sulphate  appears 
to  exert  its  most  favourable  influence  on  brewing  processes, 
when  it  is  present  in  the  brewing  water  to  the  extent  of  only 
partial  saturation  (about  0-6  grm.  per  litre  or  42  grains  per 
gallon).  It  then  tends  to  produce  pale  beers  rich  in 
proteins,  and  promotes  the  formation  of  fermentable 
extract  and  the  assimilation  of  nitrogenous  matters  by 
the  yeast. — J.  H.  L. 

Brewing  water  ;   The  so-called  de-carbonating  apparatus  for 

the  removal  of  carbonates  from .     C.  Bleisch.     Z.  ges. 

Brauw.,  1913,  36,  41 — U. 

The  author  has  carried  out  a  comparative  study  of  the 
removal  of  carbonates,  (1)  by  boiling  the  water  in  a  covered 
vessel  provided  with  an  outlet,  under  a  pressure  of  2 — 2£ 
atm.  for  periods  up  to  2  hours,  and  (2)  by  the  new  continuous 
dc-carbonating  process  in  which  the  water  is  heated  for  a 
short  time  under  a  very  high  pressure  (see  Rochlitzer, 
this  J.,  1911,  1402;  Elsasser,  this  J.,  1912,  1090).  The 
pressure  usually  employed  in  the  second  process  is  5  atm., 
and  the  water  then  reaches  a  temperature  of  159°  C. 
The  brewing  water  used  in  this  investigation  possessed 
considerable  carbonate  hardness,  containing  11-52  grms. 
of  calcium  carbonate,  3-74  grms.  of  magnesium  carbonate, 
and  0-66  grm.  of  sulphuric  anhydride  per  hectolitre.  The 
second  process,  with  a  pressure  of  5  atm.,  gave  substantially 
the  same  results  as  the  first  one  with  a  boiling  period  of 
one  hour.  In  both  cases  nearly  all  the  calcium  carbonate 
was  removed,  but  very  little  magnesium  carbonate,  so  that 
the  hardness  of  the  water  after  treatment  was  mainly 
due  to  the  latter  salt.  The  only  effect  of  continuing  the 
first  (boiling)  process  for  two  hours  instead  of  one  was 
that  the  removal  of  the  calcium  carbonate  was  rather 
more  complete.  In  order  to  effect  a  considerable  removal 
of  the  magnesia  from  the  water,  it  was  found  necessary 
to  modify  the  second  (pressure)  process  by  prolonging  the 
time  during  which  the  water  is  heated  ;  by  one  hour's 
treatment  under  5  atm.  pressure,  about  half  of  the  total 
magnesium  carbonate  was  removed.  The  author  con- 
cludes that  the  new  de-carbonating  process,  as  usually 
carried  out,  gives  no  better  results  than  the  boiling  of  the 
water  under  ordinary  pressure  for  one  or  two  hours.  The 
prolonged  application  of  the  pressure-process  necessary  to 
effect  a  considerable  removal  of  magnesium  carbonate 
might  not  increase  the  cost  of  the  process  very  much,  but 
it  would  greatly  reduce  the  quantity  of  water  with  which 
the  apparatus  could  deal  in  a  given  time, — J.  H.  L. 


Brewing  liquor;    Saline  treatment  of .     W.   Duncan. 

J.   Inst.   Brewing,    1912,   18,   549—560. 

The  author  has  made  comparative  experiments  on  the 
yield  of  extract  obtained  by  mashing  malt  according  to 
the  method  prescribed  by  the  Malt  Analysis  Committee 
(this  J.,  1906,  236)  with'(a)  distilled  water,  (b)  distiDed 
water  treated  with  calcium  or  magnesium  salts.  He 
finds  that  the  presence  of  calcium  salts  (carbonate  corres- 
ponding to  an  alkalinity  of  28-4  grains  per  gallon,  or 
20 — 100  grains  of  chloride,  or  50  grains  of  sulphate  per 
gallon)  lov  ers  the  yield  of  extract  corrected  for  the  amount 
of  salt  in  the  water,  quite  appreciably.  This  is  mainly 
accounted  for  by  precipitation  of  mineral  matter,  chiefly 
phosphates,  any  modification  of  diastatic  activity  being  of 
minor  importance.  As  previously  observed  by  Matthews 
and  Lott,  magnesium  salts  cause  no  appreciable  loss  of 
extract.  Neutral  calcium  salts  do  not  precipitate  mono- 
potassium  phosphate,  but  the  presence  of  calcium  and 
magnesium  carbonates  in  the  mashing  liquor  increases 
the  content  of  di-alkaU  phosphates  in  the  wort  and  decreases 
the  content  of  acid  phosphates.  As  to  whether  the 
decrease  of  acid  phosphates  is  desirable  depends  on  several 
factors ;  experience  with  mashing  liquors  containing 
carbonates  has  shown  that  the  worts  obtained  are  liable  to 
exhibit  sluggish  and  uneven  fermentation,  and  the  presence 
of  di-alkali  phosphates  imparts  a  reddish  tint  to  the 
wort  during  hop-boiling,  and  tends  to  produce  an  excep- 
tionally rank  hop  character.  In  the  case  of  an  all- 
malt  brewing,  it  is  shown  that  if  the  malt  contains  0-35 
per  cent,  of  phosphoric  anhydride  in  a  form  (di-alkali 
phosphate)  which  is  precipitable  by  neutral  calcium 
salts  during  mashing  and  wort  boiling,  the  brewing  liquor, 
used  at  a  rate  of  6-5  barrels  per  quarter,  must  contain 
65  grains  of  calcium  salts  (sulphate)  per  gallon  in  order 
that  all  the  precipitable  phosphate  may  be  removed. 
Under  ordinary  conditions  where  part  of  the  malt  is 
replaced  by  other  material,  45  grains  of  neutral  calcium 
salts  per  gallon  of  liquor  is  sufficient.  In  these  calculations 
no  account  is  taken  of  any  increment  in  the  content 
of  precipitable  phosphates  which  would  be  caused  by 
carbonates  if  these  were  present  in  the  brewing  liquor. 
(Compare  Baker  and  Hulton,  this  J.,  1910,  644.)— L.  E. 

I    Alcoholic  fermentation    III.     Conditions   of  formation   of 

acetaldehyde  in  fermentation  by  permanent  yeast  (Daucr- 

hefe).     S.     Kostytschew.     Z.     physiol.     Chem.,     1913, 

83,  93—104.     (See  also  this  J.,  1912,  553,  741.) 

Further  experiments  are  described,  which  support  the 

!  hypothesis  that  acetaldehyde  is  an  intermediate  product 
of  alcoholic  fermentation.  The  quantity  of  aldehyde 
obtainable  from  the  autofermentation  of  permanent  yeast 
in  presence  of  zinc  chloride  and  toluene  is  much  less  than 
that  obtained  by  the  fermentation  of  a  sugar  in  presence 

1  of  zinc  chloride  and  toluene  (cp.  Neubcrg  and  Kerb, 
this  J.,  1912,  893).  The  author  is  unable  to  confirm  the 
statement  of  Neuberg  and  Kerb  (loc.  cit.)  that  ethyl  alcohol 
favours  the  production  of  aldehyde.  An  attempt  was  made 
to  demonstrate  the  intermediate  formation  of  acetaldehyde 
in  alcoholic  fermentation  by  adding  an  easily  reducible 
substance  (methylene  blue)  capable  of  taking  up  tho 
available  hydrogen  from  the  reductases  and  so  preventing 
the  reduction  of  the  aldehyde  to  alcohol,  which,  according 
to  the  author's  view,  is  the  final  step  in  fermentat  ion.  This 
attempt  was  successful. — J.  H.  L. 

Beer  and  wort ;    Study  of  the  organisms  causing  ropiness 

in .     J.  L.  Baker,  F.  E.  Day  and  H.  F.  E.  Hulton. 

J.  Inst.  Brew.,  1912,  18,  861—666. 
About  150  organisms  were  isolated  from  ropy  materials 
collected  from  three  different  breweries.  A  "»™ber  o{ 
them  produced  ropiness  in  beer  or  wort,  and  10  wero 
fully  examined.  Eleven  organism*  produced  ropuieM  in 
beer,  and  resembled  each  other  so  closely  that  they  are 
regarded  as  one  species  for  which  tho  name  Bacterium 
a?eti  viscosum  is  suggested.  Hitherto  the  ... -nanism, 
stated  to  have  been  isolated  from  ropy  beer  in  EngUnd  arc 
Bacillus  viscosum  (van  Dam,  this  J,  189b,  129 ),  and 
Pediococcua  cercvisice  (Brown  and  Morns,  this  J.,  liStfo, 
672)    but  neither  of  these  was  found  in  the  materials 
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■ined  by  tin-  author*  It  is  concluded  Hint  Baci. 
_  ly  responsible  foe  ropinees  in  English 
beers,  A  beer  infected  with  this  organism  prior  to 
fermentation,  is  more  likely  to  become  ropv  than  if 
infection  ooenrs  after  fermentation.  As  ■  member  of  the 
acetic  acid  group  the  bacterium  is  aerobic,  and  may,  in 
presence  of  sufficient  oxygen,  increase  the  acidity  of  beer. 
The  development  of  ropinees  is  not  retarded  by  an  increase 
in  the  quantity  of  hops  used,  nor  is  it  affected  in  anj 
w.i\    by  ■   moderate  increase  in  the  amount   of  sugar 

track  nitrogen  present  in  the  beer  after  fermentation: 
a  lar^c  addition  of  soluble  nitrogen  (asparagin)  was  found, 
however,  to  favour  ropiness.     Ropinees  in  beer  develops 

;  readily  at  s  temperature  of  G0°— 75°  F.  (16°— 24°  ('.) ; 
temperatures  of  5~r  and  80°  F.  (133  and  27- C.)  are  not  so 
favourable.  Four  organisms  produced  ropiness  in  wort, 
but  not  in  beer.  Their  morphological  characteristics  are 
different  to  those  of  R.  OCCn  vieeoeum,  as  is  also  their 
growth  in   media. — J.  H.  L. 

Cmwmd.     L.  Briant.     J.  Inst.  Brew.,  1012,  18,  673—686. 

At  the  present  time  caramel  is  usually  prepared  by  heating 
glucose  with  ammonia  or  its  salts  (cp.  Salamon  and 
G      lie.  this  J.,   1900,  901),  and  large  quantities,  of  very 

factorv  qualitv,  have  been  produced  by  McCowan's 
metho<l  (this  1  .  1S99.  931).  Caramels  prepared  with 
ammonia  usually  possess  a  tinctorial   value  of  25° — 32° 

per  cent,  solution  in  a  1-inch  cell,  read  on  a  52-series 
lour  glasses  in  a  Lovibond  tintometer),  but  recently 
have  been  prepared  which  approach  60°.  They 
contain  nitrogen  (0-3—5  per  cent.)  which  is  not  present 
as  ammonia,  except  in  traces,  and  is  not  assimilable  by 
contain  nitrogen  (0-3 — S  per  cent.)  which  is  not  present  as 
ammonia,  except  in  traces,  and  is  not  assimilable  by  yeast. 
The  colouring  matter  of  caramels  prepared  with  ammonia 
i«  probably  nitrogenous  in  character,  for  from  solutions 
of  very  dark  caramels  phosphotungstic  acid  precipitates 
most  of  the  colouring  matter  and  most  of  the  nitrogen. 

n  additions  of  caramel  to  wort  sometimes  affect 
fermentation  unfavourably ;  the  yeast  heads  become 
poor,  the  skimming  heads  short,  and  the  beer  racks  full 
of  yeast,  throws  a  heavy  deposit  in  cask  and  is  liable  to  be 
yea#t-hitten.  This  trouble  may  be  to  6ome  extent  over- 
come by  dressing  with  flour  and  salt,  or  by  vigorous 
aeration,  but  occasionally  neither  of  these  means  is 
effective  in  securing  proper  skimming  heads.  The 
deleterious  action  of  certain  caramels  on  yeast  may  be 
due  to  the  presence  of  formaldehyde  (see  Trillat,  this  J., 
1906,  161)  or  other  toxic  substances  ;  the  author  extracted 
from  one  sample  of  caramel  0035  per  cent,  of  a  phenolic 
substance.  According  to  Schweitzer  (this  J.,  1900,  838) 
the  colouring  matter  of  caramel  prepared  with  alkalis 
is  precipitable  by  acetic  acid  and  lead  acetate,  and  the 
detection  of  thi  nee  (alcaramel)  in  beer  is  evidence 

that  caramel  prepared  with  alkalis  has  been  added.  This 
reaction  is  not  shown  by  caramels  prepared  with  ammonia, 

■  "hown  only  faintly.  In  the  valuation  of  commercial 
caram'l,  <  olour,  flavour  and  permanent  brilliance  when 
added  to  beer,  are  the  mo-t  imiK>rtant  points.     The  colour 

ma-.  from    18   to  I  kbove),  but  the  products 

of  •  .'ir  are  usually  those  of  medium  colour,  e.g., 

below  •'.  spies  should  not  Ik-  alkaline  in  reaction, 

and  should  «how  no  considerable  change  in  tint   when 
ted  with  t.-trtari'   acid  (0*8  per  cent,  concentration), 
ielded    by    i  aramel     'Mom    .  v  •  ads    32 

*aeeharomet<  r    lb.     per    ewt.       'I  he    addition     of    aniline 
Boiown  for  intensifying  the  tint  of  caramel  appears  to  bt 
rsre. — I    II    I. 

I'atknt.h. 

rVaseei  and  ptamt  fen  (h*   ■  m  of  brevet 

and  '■'■  -    .    ■].   A.   Stevenson, 

Middlesex.     Bog.  Pat.  989.  Jan.  1 2,  1 '.)  1 2. 

Thf.  yea%t  is  washed  in  a  vat  fitted  with  a  stirrer,  with 
water  to  which  is  added  ebonl  l  os,  of  phosphorii  acid, 
ammonium  tartrate  or  sulphate  pel    10  gallons, 

-  in  Into  a  dosoonding  trough  whioh  Bin)  I" 
fitted  with  revolving  Lru»he«  \  If  desired,  a  jet  of  water 
m»v  sl»o  b*  introduced,    The  braebi  to  s 


second  vat  lit  ted  with  a  stirrer,  and  after  the  lapse  of  2 — 4 
hours,  it  is  transferred  to  a  press  where  it  is  subjected  to  a 
pressure  of  40 — 50  lb.  per  sq.  in.  The  pressed  yeast  is 
placed  in  a  blending  tank  fitted  with  a  stirrer,  and  mixed 
with  water  or  preferably  with  wort  which  may  be  prepared 
from  say  equal  parts  of  rye,  malt,  and  maize  ;  the  yeast  is 
blended  with  25 — U)  per  cent,  of  a  strong  distillers'  yeast, 
and  a  small  quantity  of  acetone,  toluene,  or  thymol  may 
be  added  to  prevent  bacterial  growth.  The  blended 
yeast  is  run  into  another  vat  provided  with  a  stirrer  and 
thence  to  a  divided  receptacle  where  it  is  mixed  with 
about  one-fourth  of  its  volume  of  an  accelerating  mixture, 
means  being  provided  for  introducing  the  yeast  and 
mixture  into  the  receptacle  in  the  required  proportions. 
The  accelerating  mixture  consists  of :  water,  10  gallons ; 
sugar,  0-5 — 1  lb.  ;  phosphoric  acid,  0-5  oz.  (or  potassium 
phosphate,  0-5 — 1  oz.) ;  ammonium  tartrate,  0-5 — 0-75  oz. ; 
cream  of  tartar,  0-25 — 0-5  oz.  ;  extract  of  malt,  rye,  or 
malt  and  maize,  3 — 5  oz.  The  mixturo  of  yeast  and  the 
accelerating  agent  is  pumped  from  the  receptacle  to  a 
press  and  at  a  certain  pressure  determined  by  weights 
on  a  delivering  valve ;  should  this  pressure  be  exceeded, 
the  valve  rises  and  allows  a  portion  of  the  mixture  to 
return  to  the  receptacle.  The  yeast,  when  pressed  and 
dried,  is  ready  for  use. — L.  E. 

Enzymic  agent  and  process  of  producing  it ;    Catalyticall  y 

acting .     A.  D.  Barr,  Jersey  City,  N.J.     U.S.  Pat. 

1,051,061,  Jan.  21,  1913. 

An  enzymic  protein  substance  (pepsin)  is  saturated  with 
alkali  (ammonia),  evaporated,  and  then  saturated  with 
acid  (acetic  acid)  and  evaporated.  The  product  has  the 
composition  of  an  acid  and  alkaline  cleavage  product  of 
the  enzymic  protein,  and  an  enzymic  power  different 
from   that  of   this   protein. — L.  E. 

Brewing  process.  L.  Braun,  Jaroschau,  Austria.  Eng. 
Pat.  7939,  April  2,  1912.  Under  Int.  Conv.,  April  8, 
1911. 

See  Ger.  Pat.  252,996  of  1911  ;  this  J.,  1913,  103.—  T.F.B. 

Sour  liquids  for  use  as  vinegar  substitutes  and  for  preservative 
pickling,  and  other  purposes.  R.  Wahl,  Chicago,  U.S.A. 
Eng.  Pat.  19,462,  Aug.  24,  1912.  Under  Int.  Conv., 
Sept.  5,  1911. 

See  U.S.  Pat.  1,028,508  of  1912 ;  this  J.,  1912, 655.— T.F.B. 

Alcohol  from  air  passed  through  fermenting -vats  or  the  like  ; 

Process  of  regaining  .     A.  Zeckendorf,  Cincinnati, 

Ohio.    U  S.  Pat.  1,051,051,  Jan.  21,  1913. 

See  Fr.  Pat.  434,949  of  1911 ;  this  J.,  1912,  354.— T.  F.  B. 

Fermentable  substances  ;  Treatment  of  ■ 


-.     J.  A.  Steven- 
son, Acton.     U.S.  Pat.  1,051,171,  Jan.  21,  1913. 

See  Eng.  Pat.  27,782  of  1910  ;  this  J.,  1912,  353.— T.F.B. 

Drying  wet  grains,  spent  hops  and  so  forth.     Eng.  Pat.  429. 

See  I. 

Manufacturing   alcohol  from   sulphite   wood   liquor.     U.S. 
Pat.   1.050,723.     Sec  V. 


XIXa.— FOODS. 

PineappU  />l»ii7*  ;  Effect  of  manganese  on —  .  Ripening 
of  Hi'  ptneappU  fruit.  E.  V.  Wilcox  and  W.  I'.  Kelle\. 
Hawaii  Agric.  Expt.  Stat,,  Bull.  28,  Sept.,  1912. 

I'm.  roof  ystem  of  pineapples  is  very  variable  and  par* 
ticularly  sensitive  to  adverse  soil  conditions.  In  a  soil 
containing  manganese  the  roots  become  less  extensive 
and    are    <  haraetei  ised    by    the  development  of  swollen 

followed    by   their    death  and  decay.     The  disc, 
plant   oontain  more  oaloium  oxalate  and  their  ash  contains 

more  UntS  and  less  phosphate  and  magnesia  than  when 
grown  on  noi  mal  soils.  Pineapple  fruits  contain  only  faint 
traces.  Pi  starch  during  early  growth  and  nono  when  tM 
fruits  roach  maturity.  During  the  growth  of  the  fruit, 
rHativcly  how  1 1  amounts  of  carbohydrates  arc  st-orcd  in  it, 
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but  within  the  short  period  of  normal  ripening  there  is  a 
rapid  accumulation  of  carbohydrates  derived  from  the  starch 
previously  stored  in  the  stalk  which  serves  as  a  repository 
for  starch  and  contains  large  amounts  of  it.  Pineapples 
gathered  green  do  not  develop  a  normal  amount  of  sugar 
in  subsequent  ripening.  Their  average  composition  is  : 
acidity  0-58,  fibre  0-22,  solids  in  the  juice  6-45,  reducing 
sugars  1-22,  sucrose  3-9,  total  sugars  4T2,  total  hydrolysable 
carbohydrates  as  invert  sugar  4-35  per  cent.  Fruit  allowed 
to  ripen  normally  on  the  plant  has  the  composition  : 
acidity  0-74,  reducing  sugars  4-23,  sucrose  7-88.  total  sugars 
1211  per  cent,— E.  FA. 

The  scientific  advancement  of  the  canning  industry.     R.  T. 
Mohan.     See  Canadian  Section,  p.  167. 

The  feeding  value  of  the  horse-chestnut.     S.  J.   M.   Auld. 
See  London  Section,  p.   173. 

Patents. 

Food  products  and  other  materials  ;  Process  of  and  apparatus 

for    dehydrating    .     R.    Haddan,    London.     From 

General  Dehydrator  Co.,  New  York.     Eng.  Pat.  28,990, 
Dec.  22,  1911. 

Food  materials,  and  more  particularly  fruits  and  vegetables, 
are  dried  by.  placing  them  in  shallow  layers  in  a  chamber 
or  series  of  chambers  and  there  subjecting  them  to  the 
action  of  a  current  of  air  which  has  been  cooled  previously 
to  remove  moisture  and  then  heated  to  a  temperature 
not  exceeding  140°  F.  (60°  C).  The  inlet  an,d  outlet  pipes 
for  the  air  may  be  tapered,  and  fans  are  provided  for 
increasing  the  pressure  inside  the  chambers  and  for 
exhausting  the  moist  air  therefrom.  Means  are  provided 
in  the  chambers  for  directing  the  current  of  air  downwards 
through  the  material  to  be  dried,  and  the  latter  may  be 
supported  on  travelling  conveyors,  in  which  case  rotary 
brushes  are  provided  for  removing  material  adhering  to 
the  delivery  end  of  the  conveyor. — W.  P.  S. 

Coffee  or  other  beans  containing  caffein  and  other  alkaloids  ; 

Manufacture  of  rectified .     N.  Rosewater,  Cleveland, 

Ohio,  U.S.A.     Eng.  Pat.  1328,  Jan.  17,  1912. 

See  U.S.  Pats.  1,016,293  and  1,016,294  of  1912;  this  J., 
1912,  250.— T.  F.  B. 


Milk ;    Sterilisation   of 


A.    Helbronner,    M.    von 


Recklinghausen,  and  V.  Henri.  Paris.     Eng.  Pat.  14,833, 
June  25,  1912.     Under  Int.  Conv.,  June  28,   1911. 

See  Ft.  Pat,  442,807  of  1911  :  this  J.,  1912, 1004.— T.  F.  B. 

Drying  wet  grains,  spent  hops  and  so  forth.     Eng.  Pat.  429. 

See  I. 

Process  and  plant  for  the  conversion  of  breivers'  and  other 
yeasts  into  bakers'  yeast.     Eng.  Pat,  989.     See  XVIII. 

Separatory  funnel  [for  the  determination  of  fat  in  butter]. 
U.S.  Pat,  1,049,411.     See  XXIII. 


XIXb—  WATER    PURIFICATION  ; 
SANITATION. 

Iron;  Determination  of in  water.     O.  Maver.     Monit. 

Scient.,  1913,  3,  81—82. 

Two  colourimctric  methods  for  the  estimation  of  iron  as 
thiooyanate  are  described.  (1)  -,1,;  to  -,1,  of  a  litre  of  the 
water  is  evaporated  to  dryness,  in  a  porcelain  capsule,  with 
hydrochloric  acid  containing  bromine  ;  the  residue  is  treated 
with  5  c.c.  of  hydrochloric  acid  (1:4)  and  a  10  per  cent, 
solution  of  a  thiocyanate,  made  up  to  from  20  to  100  c.c. 
— according  to  the  content  of  iron — with  distilled  water, 
and  the  colour  compared  with  that  of  a  similar  solution 
prepared  by  adding  a  standard  solution  of  iron — (0-2251 
grm.  of  ferrio  potassium  sulphate  or  0'2157  grin,  of  ferric 
ammonium  sulphate  in  a  litre  of  distilled  water  oontaining 
10  o,o,  of  hydrochloric  or  sulphuric  ncld)  to  lOo.c,  of  (lie 


acid  indicator  diluted  with  distilled  water.  (2)  100  C.C.  of  the 
water  are  treated  with  at  l<-ast  JO— 20  drops  of  a  solution 
of  1  c.c.  of  bromine  in  .300  c.c.  of  concentrated  hvdrochloric 
acid  and  20 — 40  drops  of  a  solution  of  250  grms.  of 
ammonium  or  potassium  thiocyanate  in  .100  c.c.  of  distilled 
water,  and  shaken  with  10  'c.c.  of  a  mixture  of  equal 
volumes  of  ether  and  amyl  alcohol.  The  amyl  alcohol 
rapidly  rises  to  the  surface,  carrying  any  iron  with  it 
in  the  form  of  thiocyanate,  which  is  soluble  in  amvl 
alcohol.  A  content  of  0001  mgrm.  of  iron  per  litre  can  be 
detected  by  this  method  In  order  to  estimate  the  iron 
a  comparison  is  made  with  the  colour  produced  by  adding 
a  standard  solution  of  iron  to  a  mixture  of  9.3  c.c.  of 
distilled  water,  10  c.c.  of  acid  indicator,  and  10  c.c.  of 
cther-amyl  alcohol  mixture. — E.  W.  L. 

Magnesium    chloride    in    water;     Determination    of- 


E.    Bosshard   and   W.    Burawzow.     Z.    angew.   Chcm., 
1913,  26,  70—72. 

The  authors  examined  the  method  proposed  by  Pfciffcr 
(Z.  angew.  Chem.,  1909,  22, 435),  according  to  which  a  large 
quantity  of  magnesium  chloride  is  stated  to  be  decom- 
posed on  continued  heating  and  finally  all  chlorine 
removed  as  hydrochloric  acid.  The  water  was  evaporated 
in  a  platinum  basin  on  the  water  bath  and  afterwards 
on  the  sand  bath  with  a  thermometer  inserted  in  the  sand. 
The  temperatures  reached  varied  between  410°  and 
448°  C.  Hydrochloric  acid  was  removed  from  calcium 
chloride  in  appreciable  quantities,  and  part  of  the  chlorine 
was  removed  from  sodium  chloride  after  2 — 3  hours. 
The  loss  of  chlorine  in  the  latter  case  was  much  greater 
when  magnesium  sulphate  was  mixed  with  the  salt. 
Calcium  sulphate  also  assists  in  driving  off  chlorine  from 
sodium  chloride.  Calcium  sulphate  prevents  the 
complete  decomposition  of  magnesium  chloride  by 
heat  on  account  of  the  formation  of  calcium  chloride. 
AVhen  calcium  sulphate  is  present  with  the  chlorides  of 
sodium  and  magnesium,  more  hydrochloric  acid  is  removed 
than  that  corresponding  to  the  magnesium  chloride  alone. 
Although  it  is  thus  shown  that  Pfciffcrs  method  is 
useless  for  the  determination  of  magnesium  chloride 
in  presence  of  other  salts,  the  method  of  estimating  the 
hydrochloric  acid  evolved  from  the  dried  residue  on  heating 
should  afford  a  measure  of  the  "  corrosive  power  "  of  a 
given  water.  The  more  volatile  hydrochloric  acid  found 
in  a  water  by  this  method,  the  greater  will  be  its  action 
upon  iron,  in  a  boiler  for  instance.  For  the  determination 
of  magnesium  chloride,  the  authors  propose  the 
following  method  :  The  water  is  evaporated  to  dryness 
on  the  water  bath  and  the  residue  extracted  with  a  mixture 
of  equal  volumes  of  alcohol  (99 — 100  per  cent.)  and  ether 
and  the  solution  filtered.  The  residue  insoluble  in  the 
alcohol-ether  contains  all  the  sodium  chloride,  which  is 
estimated  by  titration  with  silver  nitrate.  The  alcohol - 
ether  solution  is  strongly  diluted  with  water  and  made 
up  to  known  volume,  and  in  the  solution,  which  contains  the 
chlorides  of  calcium  and  magnesium,  the  chlorine  and 
calcium  are  determined.  In  the  case  of  natural  waters 
containing  calcium  sulphate  and  bicarbonates  of  calcium 
and  magnesium,  the  method  is  also  quite  accurate. — D.J.L. 

Colloids  in  effluents  ;  Determination  of .     P.  Rohland. 

Z.  Chem.   Ind.  Kolloide,   1913,  12,  45—46. 

From  50  to  100  c.c.  of  the  effluent,  freed  from  suspended 
particles,  are  treated  with  1  c.c.  of  a  1  per  cent,  solution 
of  Aniline  Blue,  evaporated  on  the  water-bath  to  the 
consistence  of  a  syrup,  the  residue  (an  insoluble  adsorpt  ion- 
compound  of  the  dye-stuff  and  the  colloids  present  in  the 
effluent)  taken  up  in  hot  water,  transferred  to  a  tired 
filter,  washed  with  hot  water,  dried,  and  weighed.  The 
quantity  of  unadsorbed  Aniline  Blue  in  the  filtrate  is 
determined  colourimetrically.  If  c  be  the  weight  of  the 
residue,  a  the  quantity  of  Aniline  Blue  added,  and  h  tbfl 
quantity  remaining  unadsorbed,  then  the  quantity  of 
colloids  present  in  the  effluent  is  c — («  — b).~ A.  S. 

Bordeaux  mixture  efficiency.     L.A.Hawkins.     U.S.   Dept, 

Agric,  Buniau  of  Plant  Industry, 
A  monoorapk  giving  an  aooount  of  tho  oompoaition 
uikI   preparation  of  and  oxportniorjti   with    Borcloftui 
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smxture      A    mixture   in    which    the   suspended   copper 
oosa pound  settles  out  only  slowly  may  be  prepared  by 
ted  oaleiam  hydroxide  to  dilute  copper 
lite  .>r  provided  always  that  the  mixture 

iriently.     The   addition   ol   roein-fish   oil 
■  to  the  mixture  is  shown  to  increase  the  adhesiveness, 
quantity  <<f  copper  retained  <>n  the  leai  es  Bprayed  with 
the  different    mixtures   being  determined   in  each  ease. 
In  experiments  with  grape  berries  two  pounds  of  rosin- 
fish  oil  soap  dlons  of  Bpray  mixture  was  the  most 
valuable  ol  any  added  adhesive,  ground  glue  being  second. 
Perrons    sulphate    did    not    increase    the    adhesiveness. 
The  use  tH  aa  adhesive  i^  necessary  to  make  the  fungicide 
adhere  to  the  blown -covered  grapes  ;   berries  sprayed  with 
lux  mixture  alone  retained  no  copper. — EL  F.  A. 

.1/-  t  '-nt  of  th-  air  nnd  dust  in  places  where  metallic 

•   uted,     A.    Blomquist.     Ber.  dents.   Pharm. 
.  1913,  23.  29     ML 

Thi  air  of  the  room  to  be  examined  was  charged  with 

chlorine  from   potassium  chlorate  and  hydrochloric  acid, 

and  MOO  litres  of  the  air  were  drawn  by  a   water  pump 

through     three     absorption     cylinders      one     containing 

by  lrochloric  acid  and  stannous  chloride,  another  the  same 

ther  with  glass  beads,  and  the  third  caustic 

-h.     The    cylinders    were    then    washed    out    into    a 

flask  and  rinsed  with  a  tittle  hydrochloric  acid  containing 

fre*    chlorine.     The    acid    liquid    was    neutralised    with 

tab,  acidified  again  with  7  c.c.  of  25  per  cent. 

hydrochloric  acid,  and  heated  to  To    < '.   in  a  water  bath 

with  B  L'rms.  oj  zinc  dust  for  10  hrs.     The  mercuric  chloride 

is  reduced  to  metallic  mercury  which  amalgamates  with 

the  The  whole  is  then  passed  through  an 

i-1-  -•   -  hl'er  and  u  tshrd,  and  the  filter  returned  to  the 

-.  and  dissolved  in  (>0  cc.  of  25  per  cent,  hydrochloric 

acid.     Then    5  gnu*,    of    potassium    chlorate    are    added, 

the   •  anected   with   a   reflux  tube  and   heated  on 

water  bath  for  2  hrs.      After  cooling,  the  solution  is 

filtered   through   a  small  filter  into  a  200  c.c.   flask  and 

washed   with    water  to   make    160 CC.     Then    10 — 15  c.c. 

of  a  solution  of  stannous  chloride  in  hydrochloric  acid  are 

led  and  warmed,  when  the  mercuric  chloride  is  reduced 

If  there  is  sufficient  mercury  present 

to   produce  a  colour  or  precipitate  visible  to  the  naked 

the  content*  of  t!i<-  Ha-k  are  filtered  through  a  gold 

a«be*to*<  filter,  when  the  mercury  forms  an  amalgam  with 

th»»  (fold.     Th<-  filter  j^   washed  with   water,  alcohol,  and 

t,  dried  over  sulphuric  acid,  and  weighed,     It  is  then 

tineas  and  weighed  again,  when  the  loss  in 

mercury  present.     When  the  amount  of 

than   2   mgrma   and   there  is  no  reaction 

ye  in  the  reduced  solution,  it  is  better 

■v-rt  one  or  more  brass  wires  to  withdraw  the  men  in  \ 

from   solution,  and   by   heating  these  in   a  capillary   tube 

•i   a   risible  globule,   from   which  an  approximate 

estimate   f,f  the  amount   can   !*•  made.     Results   of  the 

•nalv-i-   of   thf  air   of   workrooms   in    the    University    of 

-ila   and   other    places   are    given,    ft   few   tenths  of   a 

mgrm.  of  mercury  being  the  amount  usually  found.     The 

pphrable  also  to  a  few  grnis.  of  dust  and  to 

it  a  litre  of  urine       I    II.  J. 

iVrf.sTS. 

Tank*  for truing  liquid*  from  suspended  solid*.     J.   Field- 
h'  2213,  dan.  27,  1912, 

and  I  i.s.-t.  Junc  25,  |;n2. 

ribed  in  Ens.   V  <•    2690  of 
the  division  walls  of  the  outer 

led    upward-    to   t  h<-    level    of    the 
wall  of  •  bet  and  of  the  outer  wall  of  t|,. 

:'li  fixed  or  adjustable  * 
and  v.nm  boards,  ar>-  provided  on  ti,<-  top  of,  or  at  the 
•ides  of,  th"  wall  of  tr  i  chamber.     Hi 

also  d   for  dividing  the  scum   n    othei    Boating 

for  rayjo  •    flow  of  liquid  in  thr  chani 

ol  i  a'  h  outer  comparl  meat, 
I  is  arranged  m  the  central  chamber 
be  tank  to  provide  for  the  even  distribution  of  the 
Itsflowing  liquid.— W.  P.  8. 


Animal  and  fish   refuse;     Apparatus  for  the   treatment  of 

[extraction  of  oil  from] .       C.  and  R.  Downs,  and 

Thompson,  Ltd.,  Hull.     Eng.  Pat.  2545,  Jan.  31,  1912. 

The  refuse  is  cooked  by  means  of  steam  in  a  closed  vessel 
provided  with  a  stirrer  ;  the  oil  is  then  removed  from  the 
upper  part  of  the  vessel  and  the  solid  material  is  drawn 
off  from  the  bottom  and  pumped  into  a  filter-press,  where 
the  remaining  oil  and  water  are  separated. — W.  P.  S. 


Sterilising    liquids  ;    Apparatus  for 


E.  Ey,  Char- 


lottenburg,    Assignor    to    Siemens  und  Halske,  A.-G., 
Berlin,  Germany.     U.S.  Pat.  1,046,061,  Dec.  3,  1912. 

Thb  apparatus  includes  a  sterilising  vessel,  mounted  to 
rock,  containing  a  mercury  lamp  and  connected  with 
a  pipe  and  cock  for  the  supply  of  liquid  to  be  treated. 
The  vessel  is  connected  by  a  clutch  with  one  end  of  an 
axially  displaeeable  and  rotatable  shaft,  the  other 
end  of  the  shaft  being  fitted  with  a  handle.  When  the 
apparatus  is  to  be  set  in  action,  the  shaft  is  first  axially 
displaced,  the  vessel  being  tilted  thereby,  and  an  arm, 
attached  to  the  shaft  and  in  contact  with  a  guide-bar  to 
prevent  the  shaft  rotating,  acts  on  a  quick-break  switch 
which  closes  the  circuit  for  the  lamp.  On  further  dis- 
placing the  shaft,  the  clutch  connecting  it  with  the  vessel 
is  disconnected  by  a  stop,  and  the  vessel,  actuated  by  a 
spring,  returns  to  its  original  position  ;  the  mercury  lamp 
is  ignited  when  the  vessel  rocks  back.  The  arm  attached 
to  the  shaft  has  now  left  the  guide-bar  and  the  shaft  can 
rotate,  the  arm  bearing  against  another  guide  which 
prevents  a  spring  from  returning  the  shaft  to  its  original 
position.  A  second  arm  attached  to  the  shaft  is  connected 
with  the  supply  cock,  and  as  the  shaft  rotates  this  cock 
is  gradually  opened.  The  movement  of  the  shaft  in  the 
opposite  sense  to  that  above  described  shuts  the  supply 
cock  and  breaks  the  lamp  circuit,  and  the  clutch  between 
the  shaft  and  vessel  is  again  engaged.— L.  E. 

Liquids  ;    Process  of  sterilisation  of .     C.  W.  Volney, 

Keyport,  N.J.  ;    S.  L.  G.   Volnev,  executrix  of  C.  W. 
Volney.     U.S.  Pat.  1,050,707,  Jan.   14,  1913. 

The  liquid,  such  as  milk,  is  treated  with  a  gas  having 
germicidal  properties,  and  this  gas  is  then  expelled  by 
passing  a  current  of  sterilised  air  through  the  liquid. 

— W.  P.  S. 

Water;     Apparatus  for    treating    or    softening 


Wilson,  London.     Eng.  Pat.   13,912,  June  15,  1912. 

The  apparatus  consists  of  a  vertical  tank  divided  into 
two  compartments  by  a  horizontal  partition  ;  the  water  is 
admitted  into  the  upper  chamber,  a  portion  of  it  being 
directed  into  a  reagent  container  situated  therein.  It 
i  hen  passes  through  a  pipe  extending  nearly  to  the  bottom 
of  the  lower  chamber.  This  pipe  may  be  conical,  the  upper 
narrow  end  extending  a  short  distance  above  the  partition. 
The  treated  water  is  drawn  off  from  the  lower  chamber  at 
a  point  just  below  the  partition. — W.  P.  S. 

Water  ;    Filter  for  purifying  and  simultaneously  removing 

iron  find  manganese  from  for  industrial  purposes, 

especially  for  dye-houses.    J.  Roden.    Ger.  Pat.  253,835, 
Aug.  2,' 1910. 

In i .  water  is  passed  through  a  receptacle  containing  a 
filter,  the  liquid  level  being  maintained  at  a  definite  height 
by  means  of  a  float.  The  filter  is  composed  of  layers  of 
gravel,  increasing  in  thickness  from  above  downwards, 
between  which  are  interposed  thicker  layers,  also  increasing 
in  thickness  from  above  downwards,  composed  of  pumios 
which  has  been  saturated  with  ferric  chloride  solution, 
dried    at    150' C,    immersed   for   a   long   time   in   sodium 

olution  (water  glass),  then  treated  with  amnc 
solution,  again  dried  at  160°  C,  and  finally  impregn 
with  a      dul ion  of  potassium  permanganate. — A.  8. 

//•        Process   and   apparatus  for   decomposing  . 

cr  und  Abwasser-Reinigung Gen.  m.  b,  II.,  Nenstaol 
on  Haardt,  Germany.  Eng.  Pat.  3535,  Feb.  12,  1912. 
Under  Int.  Conv.,  Fob.  15,  1911. 

See  Fr.  Pat.  439,758  of  1912  ;  this  J„  1912,  744.— T.  F.  B. 
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Refuse-destructor  furnace.     J.  H.  Thwaites,  London.     U.S. 
Pat.   1,050,253,  Jan.   14,   1913. 

SEEEng.  Pat.  2264  of  1911  ;   this  J.,  1911,  1183.— T.  F.  B. 


Sterilisation    of    liquids  ;     Apparatus   for    the 


T. 


Nogier,  Lyons,  France.     U.S.  Pat.   1,051,350,  Jan.  21, 
1913. 

See  Fr.  Pat.  420.281  of  1909  ;  this  J.,  1911,  382.— T.  F.  B. 


Sea   water ;     Distilling   apparatus  for 


R.    Koster, 


Vienna,  and  G.   Kolleretzky,   Modling,   Austria.     Eng. 
Pat.  11,553,  May  15,  1912. 

See  Fr.  Pat.  443,914  of  1912';  this  J.,  1912,  1145.— T.  F.  B 

Preparation  of  disinfectant  soaps  with  the  aid  of  oil  of 
turpentine  or  similar  crude  oils  containing  pinenc.  Ger. 
Pat.  254,129.     See  XII. 


XX.— ORGANIC  PRODUCTS;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Cinchona  ;       Determination    of    the    alkaloids    in 


L.  Ployart  and  C.  Vallee.     J.  Pharra.  Chim.,   1913,  7, 
118—121. 

For  the  determination  of  the  total  alkaloids  in  cinchona, 
7  grms.  of  the  powdered  drug,  dried  at  100°  C.  and  passed 
through  a  No.  45  sieve,  are  placed  in  a  200  c.c.  flask  with 
140  grms.  of  chloroform  and  10  c.c.  of  dilute  ammonia. 
The  whole  is  shaken  vigorously  at  frequent  intervals 
during  3  hours,  when  3  grms.  of  tragacanth  and  20  c.c. 
of  distilled  water  arc  added.  The  whole  is  well  shaken  and 
allowed  to  stand  for  an  hour.  100  grms.  of  the  chloroform 
are  rapidly  filtered  through  a  dry  filter  under  cover,  the 
chloroform  distilled  off,  and  the  residue  dissolved  in  5  c.c. 
of  95  per  cent,  alcohol  by  the  aid  of  gentle  heat.  The 
alcoholic  solution  is  transferred  to  a  separating  funnel 
containing  15  c.c.  of  dilute  hydrochloric  acid  (1  :  250), 
the  containing  vessel  being  washed  once  with  5  c.c.  of 
alcohol,  then  twice  with  25  c.c.  of  ether.  After  shaking, 
the  acid  liquid  is  run  on  to  a  wet  filter,  and  the  ethereal 
portion  washed  with  1 0  c.c.  of  distilled  water.  The  ethereal 
portion  is  shaken  once  more  with  15  c.c.  of  the  dilute 
hydrochloric  acid,  and  washed  twice  with  10  c.c.  of  water. 
The  combined  acid  liquids  are  warmed  to  drive  off  the 
ether,  cooled,  and  made  up  to  100  c.c.  with  the  water  used 
for  washing.  20  c.c.  of  the  solution  are  precipitated  with 
silicc.tungstic  acid  according  to  the  method  of  Yvon 
(I.  Pharm.  Chim.,  1902,  16,  153).— F.  Shdn. 


Aconitum  Lucoctonum  ;   The  alkaloids  of .   H.  Schulze 

and   E.   Bierling.     Arch.   Pharm.,    1913,   251,   8—49. 


After  surveying  the  work  of  previous  investigators  the 
authors  give  the  results  of  their  own  observations.  The  root 
was  extracted  with  alcohol  and  the  extract  freed  from 
sucrose.  Fatty  and  oily  matters  were  removed,  and  the 
extract  was  made  alkaline  with  sodium  carbonate  and 
extracted  with  ether  which  took  out  lycaconitine,  the  yield 
of  crude  base  being  about  2-5  per  cent.  The  alkaline  liquid 
was  then  extracted  with  chloroform,  and  the  bases  thereby 
obtained  were  dissolved  in  dilute  hydrochloric  acid  and 
treated  with  potassium  thiocyanate.  The  precipitate  was 
removed,  and  the  clear  liquid  made  alkaline  and  extracted 
with  chloroform,  which  on  evaporation  gave  myoctonine, 
the  yield  being  about  0-9  per  tent.  Lycaconitine  has  the 
■imposition  C3,H46N2Ol0,  and  has  [a]D=  +42-47°  in 
alcohoL  Solutions  of  the  base  or  its  salts  have  no 
fluorescent  properties.  Myoctonine  has  the  same  elemen- 
tary composition,  but  double  the  molecular  weight;  it 
has  [a]o= +44-79°  in  alcohol.  Both  alkaloids  are 
decomposed  into  lycoctonine  and  lycoctoninic  acid  when 
warmed  with  an  alcoholic  solution  of  sodium  hydroxide. 
The  alkaloid  which  gave  an  insoluble  thiocyanate  decom- 
posed in  the  same  way  under  the  action  of  alcoholic 
sodium  hydroxide  solution.  Lycoctonine,  C25H3gN07, 
melts  at  131°— 133°  C,  and  has  [o]D=  +49-64°  in  absolute 


alcohol.  It  is  a  moderately  strong  base  and  forms  crystal- 
line salts.  The  methiodide  crystallises  from  a  mixture 
of  alcohol  and  ether  and  melts  with  decomposition  at 
178°  C.  Lycoctoninic  acid.  ('9H9(>N(('OOH)..,  crystallises 
from  dilute  alcohol  in  small  yellowish  leaflets  or  needles 
and  melts  at  179 —180°  ('.'  When  heated  with  water 
under  pressure,  or  when  allowed  to  stand  in  dilute  hydro- 
chloric acid,  lycaconitine  is  resolved  into  succinic*  acid 
and  a  base,  anlhranoyllycoctonine,  possessing  fluorescent 
properties.  M3^octonine  decomposes  in  the  same  way 
when  treated  with  dilute  hydrochloric  acid  Anthranoyl- 
lycoctonine  has  the  composition  (\Hti N,()s,  and  ervstal- 
Iis3>  from  alcohol  in  light  brown  lustrous  leaflets,  m.  pt. 
154° — 155°  C  When  heated  with  alcoholic  sodium 
hydroxide  solution,  lycoctonine  and  anthranilie  acid  are 
formed.  Succinic  and  anthranilie  acids  are  produced  by 
boiling  lycoctoninic  acid  with  dilute  hydrochloric  acid. 

— F.  Shdn. 

Caulophyllum  thalictroides ;    The  constituents  of  the  rhizome 

and  roots  of -.     F.    B.    Power  and  A.    H.    Salway. 

Chem.  Soc.  Proc.,  1913,  29,  2—3. 

The  material  employed  for  this  investigation  consisted  of 
the  rhizome  and  roots  of  the  American  plant  Ca^dophyllum 
thiliztroides  (Linne),  Michaux  (Nat.  Ord.  Berbsridaceae). 
A  preliminary  test  showed  the  presence  of  an  alkaloid, 
and  a  small  amount  of  an  enzyme  was  obtained,  which 
slowly  hydrolysed  amygdalin.  An  alcoholic  extract  of  the 
ground  material,  when  distilled  in  a  current  of  steam, 
yielded  a  small  amount  of  an  essential  oil.  From  the 
alcoholic  extract  the  following  definite  compounds  were 
isolated:  (i.)  Methylcvtisine,  C,.,H16()N,  (m.  p.  137°  C; 
[aJD=— 221-6°),  the  picrate  of  which  melts  at  228°  C. ;  (ii.) 
a  crystalline  glucoside.  caulosaponin,  C54HggOI?,4H:,0 
(m.  p.  250° — 255°  C),  which  on  hydrolysis  is  resolved  into 
caulosiipogcnin,  C4.,H6K06  (m.  p.  315°  O),  and  dextrose  ; 
(iii. )  a  new  crystalline  glucoside,  caulophyUosaponiit, 
C66H104q„  (m.  p.  250°— 260°C;  [a]D  =  +  32-3=),  which  on 
hydrolysis  is  resolved  into  caulophylhsapogenin,  C5BHg809 
(m.  p.  315°C.  ),  and  arabinose ;  (iv.)  a  phytosterol,  C.,7H460 
(m.  p.  153°  C);  (v.)  citrullol,  C,8H4.*,02(OH)3 ;  "(vi.)  a 
mixture  of  fatty  acids,  consisting  of  palmitic,  stearic, 
cerotic,  oleic,  and  linohc  acids  The  alcoholic  extract  also 
contained  a  quantity  of  sugar,  which  yielded  rf-phenvl- 
glucosazone  (m.  pt.  210°  C),  and  a  comparatively  small 
amount  of  resinous  material. 


Lemon  grass  oils  from  India.     Bull.  Imp.  Inst.,  1912,  10, 

546—548. 

Four  samples  were  examined,  with  the  results  shown  in 
the  following  table  : — 


Sp.  gr.  at 

15°  15°  C. 
Opt.  rotation  at 

20°  C.  (100  mm.) 
C'itral  (by  sodium 
bisulphite  method), 

per  cent. 
Solubility    


"  Tyrna 
oil." 


"  Cochin 
oil." 


Marian! 

oil." 


"  Ceylon 

oil." 


0-9030  0-9035 

— 0330'  — 0°40' 

72-2  81-5  78-0  73-7 

Not  completely  soluble  even  in  10  vols,  or 
more  of  70  per  cent  alcohoL 


0-8973     |      0-9109 
— 0620  — 


The  "Cochin  oil"  would  fetch  the  best  market  price  for 
lemon  grass  oil.  especially  if  it  were  possible  SO  t<>  prepare 
it  that  it  was  completely  soluble  in  70  per  cent  alcohoL 
It  is  suggested  thai  the  production  of  this  oil  iii  A"  mi 
might  be  extended  with  advantage.     A.  S. 

Cymenes  and  the  three  m  nthanea  :    Preparation  <>f  ihf  r 
.     p.  Sabatier  and  M.  Murat.   Comptes  rend.,  1913, 

156,   184—187. 
By  means  of  active  nickel  at  180    ('.,<> •,  m  .  and  /»  0TBU 
(methyh'-sopropvl    benzenes)  can  be  bydrogenised    in   the 
nucleus  and  converted  into  the  corresponding  mentham  - 
(methyh'aopropylcyclohexanes).     To  prepare  the  cymenes 
the  three  isomeric  dimethylcresylcarbinols  are  dehydrated 
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I<\  betting  at  ;>•"><»  C.  and  converted  into  the  oresylpropenee, 
ll,  ;iH.  rhese  when  aydrogeniBed  at 
C.  in  presence  of  ahnost  inaotire  nickel  arc  trans 
fumed  into  the  eymenea,  The  compounds  obtained  in 
the  throe  series  are  rally  described  :  o-cywtem  hns  a  musk 
like  odour,  ho.  17.*>  (.;  M-menthane  obtained  from 
->\  Ixestreue  i- a  liquid  of  pleasant  odour.  b.p.  1 1> T ° — -168°  ('.  : 

[i)p      .  i  i.  .     The    physical    constants    of    the    others 
tb  tbose  previously  recorded. — E.  F.  A. 

'Idthydt ■■ .-   Action  «/  mesa  mid  exfresM  iiUmriolit  rays 

oh :     iu  tdijirtitioti.    polymerisation,    reunification. 

1>    H- 1 tin  lot  and  H.  Gaudechon.     Comptes  rend.,  1913 
156    -         236. 

I  Wl>lHYl>i:.  either  as  liquid  or  vapOUT,  was  exposed 
to  ultra  violet  rays  in  the  absence  of  air.  In  glass  vessel- 
which  only  allow  the  initial  ultra-violet  rays  to  pass, 
m  transformation  of  aldehyde  to  acid  took  place.  In 
"f  quarts,  however,  considerable  quantities  of 
id  were  formed  from  the  aldehyde.  No  formic 
■btained.  The  oxygen  necessary  for  the 
oxidation  is  derived  by  the  reduction  of  a  second  molecule 
of  the  aldehyde  :  a  proportion  of  resinous  substances  is 
formed.  When  exposed  to  the  extreme  ultra-violet  rays, 
the  aldehyde  undergoes  rapid  polymerisation,  paraldehyde 
aad  BMtaMehyde  being  obtained.  In  aqueous  solutions 
of  aldehyde  the  change  IS  somewhat  different — no  poly- 
Bserides  or  re-ins  are  formed,  but  there  is  a  large  increase 
in  the  amount  of  arid  formed,  which  consists  of  equal 
parts  of  formk  and  acetic  acids.      Caramelised  substances 

arc  also  produced  which  impart  a  yellow  colour  to  the 
solution.— K.  P.  A 


Organic    softs    of 


with   alkalis.     1\.    C. 


srley.     (.hem.  and  Drug.,  1913,  82,  212. 

Liwt  the  closely  related  metals,  arsenic  and  antimony. 
bismuth,  as  bismuthyl  tartrate,  forms  alkali-compounds. 
analogous  to  tartar  emetic,  btsmuthyl-tartrate  being  a 
-i'  acid.  The  bismuthyl-alkali  citrates,  tartrates, 
endracemeto  able  in  water;    the  malates,  oxalates, 

aueciiiit'  -.  and  oamphoreb  -  en  insoluble.  The  solution 
of  hiMtiHthyl-sudium  tartrate  is  easily  prepared  and  is 
stable.  It  is  suggested  that  it  may  prove  a  useful 
substitute  for  th<  L"i<ior  Bismuthi"  used  in  medioine. 
It  is  prepared  so  follows  ! — "0  grms.  of  bismuth  subnitrate 
are  dissolved  in  57  o.O.  of  nitric  acid  (sp.  gr.  1-420)  diluted 
mth  a  similar  volume  of  water.  64-5  grms.  of  sodium 
potassium  tartrate,  diaeolred  in  a  little  water,  are  then 
added,  and  also  a  solut  ion  of  .37  grms.  of  sodium  bicarbonate. 
1  he  mixture  is  heated  to  expel  carbon  dioxide,  and  the 
precipitate  in  washed  until  free  from  nitrates.  It  is  then 
dissolved  in  f  0  of  S   1  sodium  hydroxide  solution. 

A  perfectly  clear,  stable  solution  is  thus  obtained,  of  the 
mdk  bi-muth  concentration  as  "Liquor  Bismuthi."  It 
is  suggested  that  thc«e  organic  bismuthyl  alkali  salts  may 
tind  uvful  application  in  medicine.  Bismuthyl-lithium 
-  already  SO  Daed.      -J.  0.  B. 

ly-frct   'idrniixion  oj into  Holland  for  use 

in   prtptirinq   vAoform  fOMZi  nnd  iodoform  cotton  wool. 

radc  J.,  Pen.   IS,  1913.    [T.H.] 

A  Imt'h  Royal  D  dated th«   IMh  January, proridi 

for  ih«-  diit  Isaisaxon  into  t h<-  Netherlands,  tmder 

•  in  rendition-,  of  surphurii  ethei  required  in  factors 
or  worfashow  a*  an  auxiliary  forth<  preparation  of  iodoform 

•  and  lodofonn  cotton  wool. 

Pa 

[ficUoro-dm  of   hydrocarbon     hawing   tl<    chle 

atoms  iitinrh'd  to  different  carbon  <tt<nnji ;    Manufacture 

of W.   EL   I'crkin,  C.   \V<  i/.rnann,  and  EL  DSTS 

Manchester.      Erie.  Pat.  277,  Jan.  3,  1012. 

Vapours    of    monochloro-deriratiTei    of    hydrocarboti 

■  hlorina-  .'h  a  manner  that  the  chlorine  antes. 

into  combination  an  soon  an  it  come*  in  contact  with  the 
vapour*,  and  no  a«  to  permit  th'-  removal  of  the  diohloro 

compound  :    in  this  way  the  formation   of  trichloro  and 
st  products  osn  bo  almost  entirely  prevented,     I 

kmyl  ehlorlde  |.  ehloilnadil  in  t!  ,,.m- 


and  by  the  method  described  in  this  Journal,  July  15, 
1912,  p.  621,  until  the  mixture  produced  boils  at  about 
130  C.  ;  it  is  then  fractionated  and  may  be  separated 
into  four  parts,  viz.  (1)  a  portion  boiling  below  140°  C, 
and  consisting  mainly  of  isoamyl  chloride,  (2)  a  fraction 
boiling  at  about  140° — 170°C.  (3)  a  fraction  boiling  up 
to  105°C.  in  vacuo,  and  (4)  a  residue.  Fractions  (2) 
and  (3)  may  be  refract ionated,  and  yield  three  main 
fractions,  the  first  boiling  at  about  142°  C.  and  correspond- 
ing  to  the  formula.  (CH3),CH.CH<  l.CH2Cl ;  the  second 
ol  b.pt.  150  C  and  formula.  (CH3),CC1.CH8.CHSC1 ;  and 
the  third,  formula.  CH.,<1CH(CH.)).CH.,CH„C1.  and  b.pt. 
L70°— 172°  C— T.  F.  B. 

l-DimethylaminobuUne-3     and     l-dimethylamino-2-methyl- 

butenc-'i  ;     Process   for    preparing .     Farbenfabr. 

vorm.  F.  Bayer  una  Co.     Cer.  Pat.  254.529.  Jan.  13, 
1912. 

When  3  -hydroxy  butyldimethylamine  or  2-methyl-3- 
hydroxybutyldimethylamine  is  heated  with  sulphuric 
acid,  water  is  eliminated  and  the  corresponding  dimethyl- 
aminobutenc  is  produced.  When  the  products  are 
methylated  and  then  heated  with  alkalis,  they  are  readily 
converted  into  crvthrcne  and  isoprcne,  respectively. 

— T.  F.  B. 

Paraffin    scries  ;     Production    of  mono-halogen   derivatives 

of .     J.     V.    Johnson,    London.     From    Badischo 

Anilin    und    Soda    Fabrik,    Ludwigshafen    on    Rhine. 
Germany.     Eng.  Pat.  4766,  Feb.  26,  1912. 

The  vapour  of  a  paraffin  hydrocarbon  containing  more 
than  one  carbon  atom  is  mixed  in  the  dark  with  chlorine 
and  the  mixture  subjected  to  the  action  of  ultra-violet 
rays. — F.  Shdn. 


Dichloro-elhylenc ;     Process   for   preparing 


— .  Chcm. 
Fabr.  Gricsheim-Elektron.  Ger.  Pat.  254,069,  April  28, 
1911. 

It  is  staled  that  theoretical  yields  of  dichloro-ethylene 
may  be  obtained  by  heating  mixtures  of  acetylene  and 
chlorine  in  capillary  tubes  or  in  tubes  filled  with  granular 
material,  at  temperatures  of  150°  C.  or  higher.  The 
process  may  also  be  carried  out  by  causing  excess  of 
acetylene  to  react  with  chlorine  at  a  temperature  of  at  least 
40'  C— T.  F.  B. 

Diallcylamino  formic  acid  esters  ;    Manufacture  of  . 

P.  A.  Newton,  London.  From  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elberfeld,  German)'.  Eng.  Pat. 
11,587,  May  15,  1912. 

J  When  a  chloroformic  acid  ester,  such  as  the  phenyl  ester,  is 

I  mixed   with  a   benzene  solution   of  trimethylamine,   an 

I  ammonium  compound  containing  halogen  is  formed.     On 

boiling,  methyl  chloride  is  evolved,  and  a  dialkylamino 

formic  acid  ester  is  produced      The  phenyl  ester  melts  at 

44°— 45°  C.  and  boils  at  134°— 135°  C.  at  16  mm.— F.  Shun. 

Imino-arttipyrine  ;    Manufacture  of  homologucs  of  methyl 

ilphUes  of  .     Farbwerkc   vorm.    Meister,    Lucius, 

und  Burning,  ll<i(|i-t  on  .Maine,  Germany.  Eng.  Pat. 
15,756,  July  5,  1!)12.  Under  Int.  Conv.,  Oct.  '-'">,  1911. 
Addition  to  Eng.  Pat.  15,668  of  1912,  dated  July  20, 
1911   (this  J.,   1912,   1147). 

I  n  place  of  the  alkali  or  ammonium  formaldehyde  bisulphite 
described    in    the   original    patent,    a    homologuc   of   suoh 
bisulphite  may  be  used,  for  instance  an  alkali  or  ammonium 
aldehyde  or  propylaldehyde  bisulphite.     F.  Nnnv 

/imino-antipyrine  ;    Manufacture  of  methyl  sulphitis  and 

homologous  sulphites  of ■  and  of  derivatives  of  amino- 

antipyrine  substituted  in  the  phenyl  nucleus.  Farbwcrke 
vorm.  Meister,  Lucius,  und  Briining,  and  M.  Boekimihl, 

Hochst  on  Maine,  Germany.  Eng.  Pat.  15,708,  July  b\ 
1912.  Addition  to  Eng.  Pat.  15,658,  July  14,  I!)I2. 
(this  •).,   1912    1117). 

I  hi.   solution  obtained   by  the  interaction  at  a   rsi 
i"imi'-Mtim>  o{  b  solution  i-f  forrofthlebytlo  bjijulphitt 
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a  homologue  and  amino-antipyrine  or  a  derivative  of  the 
same  is  allowed  to  stand  at  any  temperature  up  to  50°  C. 
The  solid  cake  of  crystals  thus  obtained  is  dissolved  in  hot 
methyl  alcohol,  filtered,  evaporated  and  the  product  which 
separates  crystallised  from  alcohol. — F.  Shdn. 

p-Alkyloxyphenylamino-alkyl  sulphites  ;    Process  for  pre- 
paring   .     Farbwerke  vorm.   Meister,   Lucius,   und 

Briining.     Ger.  Pat.  255,305,  July  27,  1911. 

When  acetaldehyde  or  one  of  its  higher  homologues 
and  an  alkali  bisulphite  or  ammonium  bisulphite  act  on 
p-alkyloxyaminobenzenes,  in  concentrated  aqueous  solu- 
tion, and  with  or  without  addition  of  alcohol,  ^-alkyloxy- 
phenylaminoalkyl  sulphites  are  formed.  The  products 
possess  marked  antipyretic  and  sedative  properties. 

— T.  F.  B. 

Hexamethylenetetramine    salts    of    a-phenylquinoline-y-car- 

boxylic  acids  and  derivatives  thereof ;  Manufacture  of . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining,  Hochst 
on  Maine,  Germany.  Eng.  Pat.  23,365,  Oct.  12,  1912. 
Under  Int.  Con  v.,  Nov.  8,  1911. 

Equivalent  quantities  of  hexamethylenetetramine  and 
a-phenylquinoline-y-carboxylic  acid  or  a  derivative  (con- 
taining one  or  more  substituents  in  the  quinoline  nucleus 
or  in  the  phenyl  group)  can  be  made  to  combine  in  a 
suitable  solvent  such  as  alcohol.  The  salt  formed  by  the 
combination  of  the  above-mentioned  acid  and  base  melts 
with   decomposition   at    185°  C- — F.  Shdn. 

Morphine  esters  of  allcyl-  and  aryloxy-fatty  acids;    Process 

for   preparing    the   .     Ohem.    Fabr.    von    Heyden. 

Ger.  Pat,  254,094,  March  24,  1911 

Morphine  is  esterified  according  to  the  usual  methods 
with  the  alkyloxy  or  aryloxy  derivatives  of  fatty  acids, 
their   halogenides,   or  anhydrides. — T.  F  B. 

A  mi  no-alcohols  ;     Process   for    preparing    aromatic . 

Farbenfabr.  vorm.  F.  Bayer  und  Co,  Ger.  Pat.  254,438. 
July  11,   1911. 

The  reduction  of  aromatic  aminoketones  to  the  corres- 
ponding amino-alcohols  is  readily  effected  by  hydrogen  in 
presence  of  colloidal  metals  of  the  platinum  group. — T.F.B. 

Halogen-formic   mid  esters;    Process  for  preparing  . 

E.  Merck.  Ger.  Pat.  254.471,  Feb.  1,  1912.  Addition 
to  Ger.  Pat.  251,805,  Jan.  21,  1912. 

Esters  of  halogen-formic  acids  with  tertiary  alcohols 
may  be  obtained  by  the  process  des<  ribed  in  the  principal 
patent  (this  J..  1912.  1201).  providing  the  temperature 
of  the  reaction  be  kept  below  0G  C.  In  working  up  the 
products,  the  use  of  water  or  other  substances  which  remove 
hydrohalogen  acids,  is  avoided.  The  chloroformates  of 
dimethylethylcarbinol  and  methyldiethylcarbinol  are 
liquids  which  can  be  distilled  in  vacuo  without  decomposi- 
tion.—T.  F.  B. 


Ur ethanes  of  tertiary  alcohols  ;   Process  for  preparing  - 
E.    Merck,     tier.    Pat.    254,472,   Feb.    29,    1912. 


Urethanes  of  tertiary  alcohols  of  the  type,  RO.CO.NR  ,RS 
(where  RO  is  the  residue  of  a  tertiary  alcohol,  and  R, 
and  R2  hydrogen,  alkyl,  or  aryl  radicals)  are  obtained  by 
the  action  of  ammonia  or  a  primary  or  secondary  amine 
on  the  halogen-formates  of  tertiary  alcohols  (sec  Ger.  Pat. 
254,471  ;  preceding).  The  methanes  may  lie  used  for 
medicinal  purposes.  — T.  F.  B. 

Xanthines  and   their  substitution    products;    Process  for 

preparing  formaldehyde  font  pun  nds  of .     Farbenfabr. 

vorm.  F.  Bayer  mid  Co.     Ger.  Pat.  254,488,  Oct.  27, 
1911. 

FORMALDEHYDE  compounds  of  xanthines  and  their 
substitution  products,  from  which  the  formaldehyde 
may  be  readily  eliminated,  are  obtained  by  treat  ing 
th'  xanthine  derivative  or  the  salts  of  the  corresponding 
purine  base,  with  formaldehyde  or  its  equivalent,  with  or 


without  a  condensing  agent.  The  formaldehyde  com- 
pounds are  more  readily  soluble  in  water  than  the  xanthines 
from  which  they  are  derived. — T.  F.  B. 

Dibromohydrocinnamic   acid ;     Process  for   preparing   an 

ester   of .     Farbenfabr.    vorm.    F.    Bayer   und   Co. 

Ger.  Pat.  254,666,  Oct.  8,  1911.     Addition  to  Ger.  Pat. 
252,158,  Feb.  5,  1911. 

The  fenehyl  ester  of  dibromohydrocinnamic  acid  is 
obtained  by  replacing  in  th?  principal  patent  (Eng.  Pat. 
19,366ofl911  :  thisJ.,  1912,661)the  borneolor  isoborneol 
by  fenehyl  alcohol,  or  by  the  introduction  of  bromine  into 
fenehyl  cinnamate.  The  new  ester  is  stated  to  possess 
valuable  therapeutic  properties. — T.  F.  B. 


Nicotine. ;  Process  for  extracting 


-.  Elsassische  Tabak- 
manufaktur  vorm.  J.  Schaller  und  Bergmann.  Ger. 
Pat.  254,667,  June   16,  1911. 

Green  leaves,  stems,  etc.,  of  tobacco  plants  are  mixed, 
without  previous  drying,  with  an  alkali,  lime,  or  other 
substancs  which  prevents  fermentation,  such  as  phenol, 
salicylic  acid,  or  formaldehyde.  The  mass  is  now  sub- 
mitted to  distillation  with  steam  (preceded,  if  desired,  by 
a  diffusion  process),  and  the  vapours  containing  nicotine 
are  led  into  an  absorption  vessel,  in  which  they  come 
in  contact  with  acid,  the  temperature  of  which  is  at  least 
as  high  as  that  of  the  entering  vapours. — T.  F.  B. 

Hydroquinine  ;    Process  for  preparing  homologues  of  - 


Verein.  Chininfabr.  Zimmer  und  Co.    Cer.  Pat.  254,712, 
Aug.  6,  1911. 

Homologues  of  hydroquinine  may  be  obtained  by  the 
alkylation  of  hydrocuprei'ne  in  the  ordinary  way. — T.F.B. 

II  omopi peronalami  ne  ;  Process  for  preparing .  Farben- 
fabr. vorm.  F.  Bayer  und  Co.  Ger.  Pats.  254,860 
and  254,861,  Dec.  7,  1911,  and  Jan.  17,  1912.  Additions 
to  Ger.  Pat.  245,523  (see  this  J..  1912,  661  ;  also  Cer. 
Pat.  248,046,  this  J.,   1912,  797). 

(1)  Homopiperonaloxime  may  be  reduced  to  homo- 
piperonalamine  by  aid  of  the  electric  current  in  acid 
solution  or  suspension.  (2)  In  a  similar  manner,  the 
electrolytic  reduction  of  methylenedioxy-w-nitrostyrol 
in  acid  media  results  in  the  direct  formation  of  homo- 
piparonalamine. — T.  F.  B. 

Aromatic   hydroxy-acids  ;     Process  for  preparing   nucleus- 

substituted    mercury    derivatives    of .     Chem.    Fabr. 

von  Heyden.     Cer.  Pat.  255,030.  Jan.  25,  1911. 

Aromatic     bydroxycirboxylic,      hydroxysnlphonic,     or 

hydroxyarsinic  acids  which  contain  mercury  united  to  the 
aromatic  nucleus  by  a  single  linkage,  are  treated  with 
alkaline  or  neutral  reducing  agents.  The  products  are 
soluble  in  water,  neutral,  and  only  exhibit  the  toxic 
properties  of  mercury  to  a  small  degree. — T.  F.  B. 


Dichloro-ethylene  ;      Process    for     obtaining 


-.     (hem- 
Fabr.  Griesheim-Elektron.     Fr.  Pat.  446,263.  July  19. 
1!U2. 
See  tier.  Pat.  254.(169  of  litll  ;    preceding.—  T.  F.  B. 

\hlhod  of  repeatedly  delivering  suitable  portions  of  radio- 
active, liquid  or  gaseous  substances.  Eng.  Pat.  80,081. 
See  VII. 


XXI.— PHOTOGRAPHIC    MATERIALS    AND 
PROCESSES. 

<;.  latin  and  acid  substances  :  Adsorption  tampon  nds  of . 

Lfippo-Cramer.     Phot.   End.,   17,   Nr.   89.      '/..    itagew. 

Chem.,  1913,  26,  17. 
The  yellow  colouration  produced  by  acidified  potassium 

fenicyanide  solution  in  gelatin,  is  more  readily  washed  out 
by  means  of  neutral  Ball   solutions  than  by  pure  irater. 
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adsorption  compounds  of  <;i  latin  with  acid  organic 

ituffs,    motaphonphorir   acid,   ami   thktsulphuric  acid 

behave  similarly.     Whin  using  arid  fixing  hat  lis,  in  which 

thioauJphuric  acid  i>  probably   present,   it   i-,   therefore, 

rable  t«>  »;i-h  the  fixed  films  with  a  5  to  10  per  cent. 
solution    of    sodium    chloride    or    sulphate. — T.  P.  H. 

Quinol  mid  sulphite  :     The  action    of   oxi/gin  on 


Pinnow.     Z.  visa  l'hot..  1012,  289.     Z.  angew.   (hem., 
1013,  26.  IT. 

As  analytical  study  of  the  prodocta  in  various  stages  of 
th«-  action  ol  oxygen  on  quinol  in  presence  of  sulphite, 

Bred  that  first  two  mob.  of  sodium  sulphite  react  with 
one  mol.  of  quinol.  forming  one  mol.  of  qinnolmonosulphonic 

:  ami  one  mol.  of  sodium  sulphate  :  the  nionosulphonie 
acid  then  combines  with  a  further  mol.  of  sulphite,  with 
the  aid  of  oxygen,  forming  the  disulphonic  acid,  which 
finally  combines  with  more  sulphite,  forming  compounds 
which  split   off  sulphuric  acid. — T.  F.  B. 

Albtltiir  solution.*  containing  quinol  and  sulphite  on  exposure 
in  tht  air  ;  Tht  character  mid  cause  of  tht  blue  fluorescence 

irhirh   develops    in    .     T.    ('.    Porter.     C  hem.    Soc. 

l'r.K..  1913,  29,  4. 

Moot  f^beuxoqmneme  and  quinhydrone  each  react  directly 

with  neutral  as  well  as  with  acid  alkali-metal  sulphites  to 
form  compounds  which  differ  according  to  which  of  the 

gents  is  in  excess.  With  excess  of  sulphite  remarkably 
stable  compounds  such  as  (XH4HS01);;(');H402  are  pro- 
duced.    These,   in   turn,   form   with  alkali-   and"  alkaline- 

th-saetsl  hydroxides  substances  which  she  brilliantly 
fluorescent  aqueous  solutions.  It  was  shown  that  the 
fluorescence  of  "  stale  "  quinol  and  sulphite  photographic 
developers  i^  identical  with  that  just  mentioned,  and  due 

to  • 

Patents. 
Photography  in   colours  ;     Colour  screens  for  .      0.   S. 

and  H.  E,  Dawson,  vYansteed.     Eng.  Pat.  6809, March 8, 
19|2. 

Tn  minute  patches  of  colour  constituting  the  screen  are  so 
made  that  the  outline  of  each  colour  patch  is  different  from 
that  of  any  other  colom  in  the  screen,  and  that  the  entire 
made  up  of  the  colour  patches,  and  contains  no 
bla<  k  or  whit*-  element-.— T.  F.  15. 

m^eens  for  colour  photography  ;  Process  for 
nbsdng  .     Act.  (Jes.    f.    Anilinfabr.       Ger.    Pat. 

•     21.    1910. 

r  ..   suitable  colloid,  coloured  with  the  three 
primary  <.,|<,iir-.  mised   by   means  of  a  stream  of 

ifa».  and  the  drop-,  thu  ed   are  suspended   in  a 

ible  liquid  in  which  they  will  not  set  ;  the  emulsions  are 
then  mixed  to  produce  a  neutral  grey,  and  the  mixturi 
applied  to  a  •<up|x»rt  in  the  usual  manner. — T.  F.  B, 

\  light  powders.     Chem.  Pabr.  ani  Aetien,  vorm.   E. 
Oer.    I'.'-     264,401    and    266,018,    Nov.    •». 
1910,    «nd  <•  -II. 

rust  oxide  or  carbonate ia  added  to  a  mixture 
ignestum-aluminium  powder  and  • 
(2)  Aluminium  powder  is  added  to  mixturi 
of    ma;/rie<«ium    powder    and    cadmium    nitrate      i . 
additions  prevent  the  violent  combustion  which  is  liable 
'ire  i-  present  in  the  mixtures.     T.  F    I:. 
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of  ammonium   nitrate   and    15   per   cent,   of  aluminium 

silieide  ;  (2),  To  per  cent,  of  ammonium  nitrate,  10  of 
trinitrotoluol,  and  15  per  cent,  of  aluminium  silieide. 
It  is  stated  that  such  mixtures  furnish  explosives  which 
besides  their  great  safety  in  handling,  possess  a  blasting 
force  which  considerably  exceeds  that  of  all  ammonium 
nitrate  explosives  which  have  hitherto  been  produced, 
and  is  equal  to  or  even  greater  than  that  of  explosives 
with  a  high  percentage  of  nitroglycerin. — T.  St. 

Military  powder  from  nitrocellulose  ;    Manufacture  of - 


Vet.  Koln-Ilottweiler  Pulverfabriken.     Ger.  Pat.  254,4tU, 
Jan.  24,  1911. 

THE  nitrocellulose  is  mixed  with  the  gelatinising  agent 
(e.g.,  ether)  in  an  air-tight  closed  chamber  and  the  pressing 
of  the  finished  powder  into  the  desired  form  is  effected  in 
the  same  chamber  likewise  with  exclusion  of  air.  In 
the  apparatus  described,  several  cylinders  are  disposed 
around  a  central  column,  and  each  cylinder  passes  in  turn 
under  a  rilling  device,  over  a  mixing  device,  and  under 
a  compressing  piston.  After  the  nitrocellulose  has 
been  charged  into  th.3  cylinder,  a  piston  is  introduced 
which  compresses  it  and  leaves  a  o antra]  hollow  space 
into  which  the  gelatinising  agent  is  then  allowed  to  flow. 
The  mixing  device  enters  the  lower  end  of  ths  cylinder 
and  whilst  rotating  passes  first  upwards  and  then  down- 
wards throughout  the  height  of  the  cylinder.  Wh?n  in 
its  highest  and  lowest  positions  the  mixing  device  is 
rotated  for  a  short  time  without  any  progressive  motion. 
From  the  mixing  device  the  cylinder  passes  under  a  piston 
which  forces  out  the  finished  explosive  through  a  die  or 
th;  like.— A.  S. 

Explosive    charges   from  fusible    explosives  ;     Process  for 

casting .     Dvnamit  A.-G.  vorm.  A.  Nobel  und  Co. 

Ger.  Pat.  255,026,  June  1,  1911. 

Fit k  fused  explosive  when  cooled  to  near  its  melting  point 
is  cast  around  a  cold  core  of  the  previously  cast  or  com- 
pressed explosive,  which  may  be  bare  or  enclosed  in  a 
casing  of  cardboard  or  the  like. — A.  S. 

Matches;  Compositions  for .     W.  H.  Dixon,  London. 

Eng.  Pat.  27,491,  Dtc.  7,  1911. 

As  a  substitute,  wholly  or  partially,  for  glue,  etc.,  it 
is  proposed  to  use  feculose  (acetate  of  starch),  or  oth°r 
starch  derivative  having  similar  characteristics,  as  the 
binding  material  in  match  compositions.  The  acetate  of 
starch  is  capable  of  being  brought  to  the  required  degree 
of  plasticity  by  heating  with  water,  and  after  cooling, 
may  be  remelted.  It  does  not  injuriously  affect,  nor  is 
it  affected  by  the  other  ingredients  employed.  It  is  cheaper 
thin  the  binding  materials  usually  employed  and  burns 
to  a  fine  ash. — T.  St. 
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•  n     A    Nobel  und  I  ••  .  Haml 
16,  1912. 

ddition  of  aluminium  silieide   to 

E  :    •         iv.  n   are  (I),  86   pi  i     I  Of 


Lithium;  Determination  of — — .  W.  W.  Skinner  and 
W.  I).  Collins.  U.S.  Dept.  Agiic.,  Bureau  of  Chem., 
Bull.  No.  163,  Sept.  14,  1912. 

\  i  result  of  an  investigation  of  various  methods  which 
have  been  proposed  for  the  determination  of  lithium  in 
mineral  waters,  that  recommended  by  Gooch  (see  this  J., 
1887,713),  modified  slightly  in  some  of  the  details  of  manipu- 

I  it  ion.  was  found  to  be  satisfactory  when  weighable  amounts 

of  the  metal  are  present.  The  method  is  carried  out  as 
follow-  :     'lie-   water   is  acidified    with    hydrochloric   acid, 

barium  chloride  is  added,  and  the  whole  is  evaporated  to 
dryness;  the  residue  is  dissolved  in  a  small  quantity  of 
water    and    hydrochloric   acid,    the    barium    surphati 

removed  by  filtration,  and  the  filtrate  is  evaporated. 
Alter    ignition    to   remove   ammonium   salts,    the   ivsidie     II 

olved  in  water,  the  magnesium  salts  are  precipitated 

by  the  addition  of  milk  of  lime  (a  double  precipitation  is 

necessary  if  the  water  contain-  a  large  quantity  of  alkalis), 

and  the  exce     of  calcium  hydroxide,  together  with  barium 

i    removed  by  treatment  with  ammonium  carbonate 
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in  ammoniaeal  solution.  The  filtrate  from  the  calcium 
precipitate  is  evaporated,  the  residue  is  ignited,  and  any 
remaining  traces  of  calcium  salts  are  removed  as  oxalate. 
The  solution  is  then  evaporated  in  a  weighed  platinum 
basin,  the  residue  is  treated  with  a  small  quantity  of 
hydrochloric  acid,  again  evaporated  to  dryness,  ignited, 
and  weighed.  The  mixed  chlorides  thus  obtained  are 
dissolved  in  a  few  c.c.  of  water  and  the  solution  is  trans- 
ferred to  a  flask  (any  insoluble  matter  is  filtered  off, 
ignited,  and  its  weight  deducted  from  that  of  the  mixed 
chlorides) ;  the  solution  is  now  boiled  until  the  salts  begin 
to  crystallise  out,  and  about  40  c.c.  of  amyl  alcohol  are 
added.  The  contents  of  the  flask  are  next  distilled  until 
a  thermometer  in  the  neck  of  the  flask  indicates  130° — 
132°  C.  (the  boiling  point  of  amyl  alcohol),  a  drop  or 
two  of  dilute  hydrochloric  acid  being  then  added  and  the 
distillation  continued  until  the  boiling  point  of  amyl 
alcohol  is  again  reached.  The  mixture  is  cooled  slightly 
and  filtered,  note  being  made  of  the  volume  of  the  filtrate, 
and,  after  the  insoluble  portion  has  been  washed  with  a 
little  anhydrous  amyl  alcohol,  the  filtrate  is  evaporated 
to  dryness.  The  residue,  consisting  of  lithium  chloride 
with  small  amounts  of  potassium  and  sodium  chlorides, 
is  treated  with  sulphuric  acid,  ignited,  and  weighed. 
The  sulphates  are  then  dissolved  in  water,  and  treated  with 
ammonium  phosphate  and  ammonia ;  if  any  precipitate 
forms  within  about  15  hours,  it  is  collected  and  weighed 
as  magnesium  pyrophosphate,  an  equivalent  weight  of 
magnesium  sulphate  being  subtracted  from  the  weight 
of  the  mixed  sulphates.  To  correct  for  the  solubility  of 
potassium  and  sodium  chlorides  in  amyl  alcohol,  there 
must  be  subtracted  from  the  weight  of  the  sulphates, 
000109  grm.  for  every  10  c.c.  of  the  amyl  alcohol  filtrate 
(exclusive  of  the  amount  used  for  washing).  In  many 
cases  the  corrections  amount  to  the  total  weight  obtained 
within  the  limit  of  the  weighing  error  of  the  work,  and  the 
amount  of  lithium  present  may  then  be  determined  by 
means  of  the  spectroscope.  For  this  purpose  the  residue 
of  sulphates  is  dissolved  in  water  and  spectroscopic  observa- 
tions are  made,  until,  with  increasing  dilution  of  the 
solution,  the  lithium  line  is  no  longer  visible.  Knowing 
the  extent  of  the  dilution,  the  amount  of  lithium  is  ascer- 
tained by  comparative  observations  with  solutions  con- 
taining known  quantities  of  lithium  under  the  same 
conditions  as  to  dilution,  etc.  The  limit  of  visibility  of  the 
red  line  of  the  lithium  spectrum  is  reached  with  0-00002 
mgrm.  of  lithium  per  c.c.  of  solution.  A  preliminary 
and  approximate  spectroscopic  determination  of  lithium 
in  the  mixed  chlorides  obtained  in  water  analysis  saves 
much  time  by  indicating  whether  it  is  worth  while  to 
extract  the  lithium  for  weighing.  A  similar  test  may  be 
used  to  determine  whether  much  strontium  is  present 
in  the  calcium  precipitate  obtained  in  the  usual  wav. 

— W.  P.  S. 

Nitric    nitrogen;     Determination    of by    Schloesing's 

method.     M.  Canet.     Bull.  Soc.  Chim.  Belg.,  1913,  27, 
10—12. 

When  a  rubber  stopper  is  employed  to  close  the  evolution 
flask  used  in  this  method,  the  nitric  oxide  collected  in  the 
measuring  burette  almost  always  contains  a  quantity 
of  air,  the  latter  diffusing  through  the  stopper  as  this 
becomes  heated.  This  may  be  prevented  by  abandoning 
the  use  of  rubber  stoppers  and  making  a  sealed  joint 
between  the  neck  of  the  flask  and  the  delivery  tube. 

— W.  P.  s. 

KjeldahlGunning  method  ;    A  source  of  error  in  the 


conclusions  and  recommends  that  only  moderate  quantities 
of  bisulphate  be  used  arid  that  the  digestion  should  not 
be  prolonged  unduly  after  the  substance  has  been  decom- 
posed completely.  Further,  the  digestion  flasks  should 
not  be  too  small  in  capacity. — W.  P.  S. 

Arsenic    and   tungsten;     Separation    of - 


E.  Carpiaux.     Bull.  Soc.  Chim.  Belg.,  1913.  27,  13—14. 

Self  has  previously  shown  (this  J.,  1912,  361)  that 
loss  of  nitrogen  takes  place  in  the  Kjeldahl-Gunninj; 
method  when  the  quantity  of  potassium  bisulphate  is 
large  compared  with  the  amount  of  sulphuric  acid  present, 
and  that  all  the  nitrogen  may  be  lost  if  the  heating  is 
continued  after  the  composition  "f  the  mixture  of  bisul- 
phate and  sulphuric  acid  approaches  that  of  bisulphate 
itself.  When  the  substance  is  digested  with  25  c.c.  of 
sulphuric  acid  and  12  g,rms.  of  potassium  bisulphate, 
at  least  1.")  grms.  of  free  sulphuric  acid  ought  to  remain 
at  the  end  of  the  operation.     The  author  confirms  these 


-.     S.    Hilpert 
and  T.   Dieckmann.     Ber.,   1913,  46,   152—155. 

The  separation  in  quantitative  analysis  of  arsenic  and 
tungstic  acids  is  extremely  difficult  on  account  of  the 
formation  of  stable  complexes  of  uncertain  composition. 
The  authors  have  attempted  the  separation  by  distillation 
with  cuprous  chloride  and  dilute  hydrochloric-acid.  Even 
after  two  distillations,  when  no  more  arsenic  could  lie 
volatilised,  it  was  found  that  appreciable  quantities  were 
retained  when  tungstic  acid  was  present.  If,  after  the 
second  distillation  almost  to  dryness,  the  residue  is  treated 
with  solid  caustic  potash,  heated,  again  acidified,  and 
again  distilled,  it  is  found  that  all  the  arsenic  has  volatilised. 
It  is  presumed  that  the  destruction  of  the  surface  of  the 
residual  tungstic  acid  by  the  added  alkali  is  responsible 
for  the  liberation  of  the  arsenic  which  may  be  retained 
by  adsorption  or  solid  solution. — W.  H.  P. 

Analysis  of  mixtures  of  hydrogen  and  saturated  hydrocarbons. 
Complex   mixtures.     Lebeau  and  Damicns.     See   IIa. 

Volumetric    method   of  determining   sulphur    in   petroleum 
lamp  oil.     Schulz.     See  IIa. 

Detection  of  natural  asphaltum  and  petroleum  pitch  in 
residues  from  the  distillation  of  coal  tar.  Schwarz.  See 
III. 

The  Prussian  blue  reaction.     Yorlander.     See  VII. 

Characteristics  of  hardened  oils  and  detection  of  arachidic 
acid  therein.     Kreis  and  Roth.     See  XII. 

Analysis    of    mixed    paints,    especially    lithopone    paints. 
Nicolardot.     See  XIII. 

Determination  of  the  rubber  content  of  rubber  goods.   Goldberg. 

See  XIV. 

Koettstorfefs  [saponification]  ralue  as  a  measure  of  the 
resins  and  substitute  [faclices]  present  in  rubber  goods. 
Vallery.     See  XIV. 

Determination  of  the  phosphoric  acid  of  basic  slag  soluble 
in   citric,    acid.     Siinmermacher.     See   XVI. 

Determination  of  iron  i?i  water.     Mayer.     See  XIXb. 

Determination  of  magnesium  chloride  in  water.     Bosshard 
and  Burawzow.     See  XIXb. 

Determination  of  colloids  in  effluents.     Rohland.     See  XIXb. 

Mi  rcuru  content  of  the  air  and  dust  in  places  where  metallic 
mercury  is  used.     Blomquist.     See  XIXb. 

Determination  of  the  alkaloids  in  cinchona.     Plovart  and 
Vallee.     S,,    XX. 

Patents. 

Oxydase   apparatus.     H.    H.    Bunzcl.    Washington,    !>.•'. 

U.S.   l'at.   1,046,259,  Dee.  3,  1912.     (Dedicated  t<>  the 

public.) 
An  apparatus  for  measuring  the  oxydase-contenf  <>f  plant 

juices  (sc-e  this  J..  1911'.  706).— L.  E. 

Titration  apparatus.     If.    H.    Bunzel,   Washington,    D.C. 

U.S.  Pat.  1,046,200,  Dec.  3.  1912.     (Dedicated  t..  the 

public.) 
The  apparatus  Berves  for  tin-  determination  <>f  th<-  carbon 
dioxide  absorbed  by  tin-  alkali  in  the  oxydase  apparatus 
previously  described  (see  preceding  abstract  and  this  .1.. 
1912.  705).  It  includes  a  tlask  fitted  with  a  perforated 
rubber  stopper  through  which  passes  the  stem  of  a  tap 

funnel.      A    glass   vessel,   which   is   attached   to  tic-   1 
end  of  this  stem  and   is  .situated  some  distance  above 
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the  bottom  of  the  thisk.  serves  to  holil  the  alkali  taken 
fiom  the  oxydase  apparatus.  The  lower  portion  of 
•  burette  tits  by  ■  ground  joint  into  a  tubnlure  in  the 
side  of  the  ria>k.  the  lower  extremity  of  the  burette  being 
situated  just  above  the  -.'la-s  vessel.  The  bottom  of  the 
tla-k    l-   i  overed    with   a   30    pet   Bent,    solution   of   alkali 

hydroxide  bo  that  the  t  it  rat  ion  may  be  oarried  oul  in  an 

atmospltere  aa  nearly  Free  from  carbon  dioxide  as  possible. 

u.    top  of  the  burette  i-  fitted  with  ■  bulb  containing 

n  «.».!  to  protect  toe  solution  in  the  burette  from 

I.    I 

iralory  funnel  \]t»  tit   determination  oj  fat  in  butter']. 
H     -      ir,   Washington,   D.C.     U.S.   Pat.   1,049,411, 
'    1913.     (Dedicated  to  the  public.) 

Tiik  holt-  in  the  tap  at  the  lower  cntl  of  the  funnel  com- 
munie.itt-  with  a  short  capillary  stem,  the  latter  being 
adapted  to  hold  bank  the  heavier  "articles"  to  be 
».  para  ted.     W.  P  S 

kod   for    the    microscopic    examination    of   text -pieces 
and  fur  obiaimng  miero-pkotoarapna  of  tame  wh&t  under 
Pat.  3891.     Sa  X. 
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ilaltfUenrnm;     Dittribution    of in    tht     Liige    coaL 

i  .      \     Jorissen.     Bull.     Soc.    ('him.    Belg.,    1913, 

n 

MOLTBDKnm    may    \n-    detected    in    tile    soot    and    ashet 

ined  by  burning  ooal  from  the  Liege  pits:    in  many 

-.    molybdenum    compounds    may    be    obtained    in 

solution  by  dimply  extracting  the  soot  or  ash  with  water. 

I  h      large,    red    coloured    heaps    of    debris    found    in    the 

fhbourhood   of   tie    pits  and   resulting  from   the   slow 

bust  ion  of  the  coal,  contain  appreciable  quantities  of 

molybdenum,  and  the  ekmcnl  appears  to  be  distributed 

throughout    th-    coalfields.     Coal    from    the    Charleroi 

mines  also  contains  molybdenum.—  W.  P.  8. 

■     reaction*   of in    the  pretence   of 

liquid  awntoaMa.     K.  i  hablay.     Compter    rend.,   1913, 
156.  321     330. 

■  vioi  suspended  iti  liquid  ammonia  deeompi 
methyl  iodide  *ith  the  formation  of  methylamine  and 
mi  iodide.  With  ethyl  iodide,  however,  the  products 
.  '  ,i.  addition  t.i  the  amine,  ethylene  and  ammonia. 
I  h  •  other  afkyl  halidei  behave  nmOarly,  the  yield  of  the 
corresponding  olefine  increasing  as  the  seriei  u  aec  nded. 
The  author  obtained  •  5  pei  cant,  yield  of  ethylene  and 
an  H4  pet  cent,  yield  of  i-obut  yleue.      \\\  II.  I*. 

DdbaeffOfTftffftfti     eatalptis ;       Selective    —  X.      D. 

/.■  Imaky  and  B.  A  v'  htfcherbak.    J.  Ruse,  Phys.  <  hem. 

2  +4.  1880     1884       Sec  also  this  J.,  1913,  78.) 

Bl     palladium  bl.n  k    in    t  lie    c  .Id    or    by    palladium    at    a 

higher   temperature,   sptroeyolane   (vinyltrimethylene)   i-- 

1.  -d  in  pn  gen  quant itativery  to  ethyKri- 

— 
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When    mixed    with    hydrogen    and    pa  seed    over    nickel 

t  he  etbyltrimethylene  nnd<  i         furl  !<■  i 

reduction,   tie-   second  rim;   of   the   original   spirocyolane 

Uir,  'II     '  II  '  H    I  H  .  formed. 
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devoted  to  the  silicon  compounds.  It  is  a  volume  mea- 
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the  physical,  more  especially  the  optical,  properties,  with 
the  composition  of  the  silicates.  II.  Paragcnesis  of  the 
natural  silicate  minerals.  III.  Constitution  of  the  silicates 
Under  the  natural  silicates  are  described  the  methods  of 
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Marlborough  Street,  London.     1913.     Price  2-^.  fid.  net, 
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general  eientifio  investigation.  V.  Application  ot 
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HYDRATION  IN  PAPER  MAKING  PROCESSES. 

BY   CLAYTON    BEADLE    AND    HENRY    P.    STEVENS. 

It  is  generally  recognised  that  beaten  stuff  undergoes 
changes  as  the  result  of  keeping  which  influence  the 
character  of  the  paper,  and  that  these  changes,  as  far  as 
they  take  place  under  ordinary  industrial  circumstances, 
are  mostly  of  a  beneficial  nature.  Generally  very  little 
time  intervenes  between  the  completion  of  the  beating 
operation  and  the  conversion  of  the  beaten  pulp  into 
paper,  usually  a  few  hours.  During  this  short  period  it  is 
not  possible  to  observe  any  change,  but  when  the  beaten 
stuff  remains  in  the  beating  engine  and  stuff-chests  over 
the  week-end,  a  marked  change  is  frequently  noticed, 
not  only  in  the  beaten  stuff  but  in  raw  materials 
in  all  stages  of  preparation,  provided  that  they 
are  in  contact  with  the  water.  If  rags  after  boiling 
are  allowed  to  drain,  they  become  in  time  heated  and 
rotted,  developing  a  waxlike  substance  and  showing  an 
ethereal  extract  of  3  per  cent.  The  rags  become  softer 
and  more  easily  beaten  and  the  character  of  the 
paper  is  considerably  modified.  If  the  boiling  is  done 
with  lime,  the  heaping  up  heats  and  "  tenders " 
the  material.  This  process  is  employed  in  the  manu- 
facture of  blotting  paper.  With  rag  half-stuffs, 
cotton  and  linens  of  all  descriptions,  if  the  stuff  is 
allowed  to  remain  for  some  time  immersed  in  water,  it 
hecomes,  when  beaten,  more  wet  or  hydrated  and  within 
certain  time  limits  produces  a  better  felted  and  stronger 
and  closer  paper.  Save-all  stuff  containing  starch,  size, 
and  other  materials  liable  to  putrefaction,  rag  half- 
Muff  from  presspate,  moi9t  bleached  straw  pulp,  moist 
mechanical  wood  pulp,  and  even  strong  fibres  such  as 
Manilas  in  their  green  state,  deteriorate  owing  to  mould 
growths  and  similar  agencies. 

The  harmful  effect  of  wet  storage  is  particularly  notice- 
able in  materials  associated  with  impurities,  as  in  the  case 
of  unboiled  rags  which  if  moist  will  sometimes,  even  in  the 
space  of  a  few  weeks,  heat  up,  decompose,  and  be  con- 
verted into  soluble  products  to  the  extent  of  ;">0  per  cent. 

We  recently  had  occasion  to  examine  a  case  of  a 
consignment  of  cotton  material  containing  about  6  per 
cent,  of  oil  and  5  per  cent,  of  protein  which  came  in  contact 
with  water.  In  the  space  of  a  few  weeks  the  whole  of  the 
material  had  become  decomposed,  friable,  and  in  places 
was  jet  black.  In  this  case  there  was  complete  absence  of 
mould  growth,  and  the  rapid  decomposition  of  the  cellulose 
must  therefore  be  attributed  either  to  chemical  or  bacterial 
action, 

As  will  therefore  be  understood,  the  presence  of  moisture 
dining  storage  or  "ageing"  is  cither  beneficial  or  harmful. 
according  to  circumstances.  It  is  often  beneficial  in  the 
cise  of  wood  pulp— thus,  moist  mechanical  pulp  is  a  far 
more  useful  article  than  dry  mechanical  pulp,  and  the  fact 
thai  English  papermakers  do  not  grind  their  own  mechani- 
cal, or  cook  their  own  chemical,  wood  pulp,  places  them 
at  a  greal  disadvantage  in  comparison  with  many  of  their 
foreign  competitors. 

In  order  to  ascertain  the  influence  of  "  ageing  "  of  beaten 
tuff  upon  the  bursting  strain  of  paper  produced,  we  chose 
a  fibre  which  is  typical  of  the  Manila  i  lost  the  Hedychium 
coronal ui in.  This  was  boiled  with  •">  per  cent,  of  soda  for 
.">  hours  :il  40  lb.  pressure  and  beaten  in  a  Hollander. 
Another  lot  was  similarly  prepared,  but   by  boiling  with 


10  per  cent,  of  lime  in  lieu  of  soda.  Paper  was  made  from 
each  immediately  after  the  beating  and  then  at  differing 
intervals.      In  each  case  the  paper  was  made  under  similar 

Hedychium. — •Illustrating  the  effects  oj  net  storage  oj  the 
pulp  upon  the  bursting  strain  of  the.  paper. 
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circumstances  as  to  consistency  of  stuff,  substance  of 
paper,  and  so  forth,  the  only  variable  being  the  time 
elapsed,  after  beating.  The  substance  was  20  lb.  demy 
(equal  to  74  grams  per  sq.  meter)  and  the  thickness  was 
0-10  mm.  The  bursting  strain  is  given  in  the  diagram. 
In  the  ease  of  the  soda  boil  a  steady  increase  in  bursting 
strain  is  shown  up  to  ;>  weeks  and  then  a  rapid  decrease 
to  8  weeks,  and  from  8  weeks  to  10  weeks  very  little 
change.  In  the  case  of  the  lime  boil,  as  mighf  be  expected. 
the  bursting  strain  is  in  all  cases  less  than  with  the  soda 
boil.  It  shows  also  a  maximum  at  the  fifth  week  and  a 
rapid  diminution  up  to  the  eighth  week,  after  which  there 
is  very  little  change.  We  noticed  in  both  cases  that,  after 
the  fourth  week,  putrefaction  set  in.  This  increased 
rapidly  and  more  than  counterbalanced  the  beneficial 
effect  broughl  about  by  the  gradual  hydration  din'  to 
prolonged  contact  with  water,  hence  a  maximum  bursting 
strain  Is  reached.  It  is  our  intention  in  a  similar  way  to 
investigate  the  effects  of   wet    storage  upon  ihe   breaking 

strain  ami  elasticity  of  paper. 

I  )i-(  i  SSION. 
Professor   DONNAH   a-ked   whether  the  be;. ten   Muff   P 

kept  with  alkali  or  not.     Thegreal  increase  in  the  bursting 

Mint   Of  the   |,.pc    was  thought    by  the  autho,    to   be  due 

to  hydration.     Mighl  not  the  observed  effects  be ^depen 
dent  on  changes  in  the  physical  state  of  the  colloid?     I 
Would  be  interesting,  for  example,  to  ascertain,  the  effect  ol 
various  kations  and  anions  on  the  .ate  of  change  of  the 
properties  mentioned. 

Tv.    |    n  u,(.               I  whether  it  would  be  possible  lot 
the  weakening  effect  to  be  due  to  the  dcetructi t  the 

fibre  by  bad.  n  I 


I'M  ii  RJ-SON      l  Hi:  CHEMICAL  EXAMINATION  OF  LIQUID  FUELS.       [March  15, 1919. 


Mr.   H     I'    l  kaked    whether   soda    had   a    more 

penetrating  effect  on  the  fibre  than  lime,  and  might  not 
the  difference  Ik-  doe  to  the  difference  in  t he  surface  tension 
induced  by  the  lime  01  soda  used. 

Mr.  I  \  lu  mi  if.  replied  that  the  alkali  was  washed 

out  of  the  boatcrn  staff.  After  beating,  the  fibre  was  able 
to  retain  ■  far  largei  quantity  of  water  than  w  hen  unbeaten. 
Whether  that  was  ■  chemical  or  physical  phenomenon  it 
was  difficult  to  say.  Eighteen  years  ago  he  had  made  eome 
experiments  on  the  rates  at  which  desiccated  cotton  wool 
and  other  forms  of  cellulose  took  up  water  on  exposure  to 
the  air.  H<-  believed  that  he  was  the  first  to  observe  that 
this  absorption  gave  rise  to  an  increase  in  temperature 
and  that  the  two,  namely  the  temperature  rise  and  mois- 
ture absorption,  bore  some  relation  to  one  another  (Beadle 
and  DahUChem.  News, 78,  April  17.  IS'iti).  Subsequently, 
without  any  knowledge  >>f  these  observations,  Professor 
tirr.  ired  the  actual  heat  evolved  per  gram 

of  w.ner  absorbed  (Proc  Roy.  Soc,  1!»04,  74.  230—254). 
Up  to  the  tune  of  the  publication  of  Masson's  researches  he 
idle)  had  Keen  inelined  to  regard  the  rise  of  tem- 
perature as  evidence  of  chemical  changes,  hut   Masson's 
luaions   were   that   the  amount   of  heat    was  approxi- 
mately that  calculated  for  the  quantity  of  vapour  absorbed, 
and  that   the  water  condensed  on  the  cotton  did  not 
Line  chemically  with  it.     That,  however,  still  left  the 
explanation    of    "wetting"    by    prolonged    beating    or 
i   i»pen   question.     Some  regarded  it  as  real 
hydration,     but    others    thought    that     it.     was     purely 

.Ilium  became  more  wet  and  slimy  to 

the  feel,  absorbed  water  and  became  more  gelatinous  as 

the  result  ol  ind  simultaneously  the  bursting  strain 

of    the     paper    produced    therefrom    increased.      As    the 

material  increa-ed  in  wetness  or  hydration  it  became  more 

susceptible  to  putrel  langes,  resulting  in  the  <.\<'>- 

truction  of  ju-t   that   portion  of  the  material  which  had 

»<  d  strength,  hence  the  undoing  of  the  initial 

.nv'. 

With  regard  to  the  use  of  soda  or  lime,  the  relative 

am'  lired  to  he  used  in  practice  was  not  a  matter 

>.f  molei  alar  ratios.     In  practice  it  was  found  that  10  per 

•    of  lime  would  bring  about  a  somewhat  dmilar  result 

soda.     In  the  case  of  soda,  soluble 

salt-  tained,  whilst  with  lime  the  salts  were  insoluble. 

Fur*  mount  of  lime  in  solution  at  any  one 

time  vu  small  as  compared  with  soda,  and  boiling  with 


lime  was  a  Longer  operation  in  consequence.  The  hydra- 
tion effect  was  greater  in  the  case  of  soda,  as  would  be 
observed  on  comparing  the  two  curves. 


Ill  i:  CHEMICAL  EXAMINATION  OF  LIQUID  FUELS. 

BY   W.   HAMILTON    PATTERSON,   M.SC. 

Tn  comparison  with  the  enormous  advances  made  in  the 
mechanical  application  of  oil  as  a  source  of  power,  the 
chemical  side  of  the  question  has  been  somewhat  neglected, 
and  there  is  much  room  for  scientific  research  and  investi- 
gation in  the  preparation  and  utilisation  of  fuels.  There 
is  also  much  overlapping  and  ambiguity  in  the  nomen- 
clature of  the  various  technical  products  which  are  put 
on  the  market  as  liquid  fuels.  There  should  be  some  dis- 
tinction between  "  oil  fuels  "  and  "  fuel  oils."  In  this 
paper  the  term  "  fuel  oil  "  will  be  reserved  for  oils  burnt  in 
external  combustion,  e.g.,  under  a  boiler  for  the  purpose 
of  raising  steam  ;  "  oil  fuels,"  on  the  other  hand,  will 
mean  oils  utilised  for  the  production  of  power  in  internal 
combustion  engines.  The  term  liquid  fuel  may  be  applied 
in  either  case. 

Although  many  fuel  oils  may  often  be  equally  well 
utilised  as  oil  fuels,  there  is  a  difference  in  the  requirements. 
In  oil  fuels  volatility  is  of  greater  importance,  and  the 
obtaining  of  oils  which  will  neither  corrode  nor  give  trouble 
in  the  cylinders  of  internal  combustion  engines  on  explosion 
or  burning.  In  fuel  oils  more  vital  factors  are  cheapness, 
a  fairly  high  flash  point,  and  high  calorific  value.  The 
various  liquid  fuels  and  their  allied  products  derived  either 
from  petroleum  or  coal  tars  are  not  definite  compounds  ; 
it  is  therefore  impossible  to  assign  to  these  varying  mixtures 
scientific  names.  It  is,  however,  greatly  to  be  deplored 
that,  in  technical  usage,  the  same  name  is  not  applied  in 
different  parts  of  the  world  to  denote  what  is  essentially 
one  and  the  same  product.  What  confusion  occurs,  for 
example,  in  the  meaning  of  the  words,  paraffin,  benzine, 
solar  oil,  naphtha,  etc.  To  add  still  further  to  the  chaos 
which  already  exists  we  find  specially  coined  trade  names. 
Of  oil  fuels  the  only  variety  widely  used  for  certain  kinds 
of  motor  engines  is  petrol,  but  alcohol  might  be  used 
instead  with  equal  efficiency,  provided  it  could  be  obtained 
cheaply  enough,  and  also  benzol,  or  even  better,  a  mixture 
of  the  two. 
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10,138 

10.178 

•i  961 
•  !i  assumed 
I2.fi 

9,422 

-  '174 

-  578 


17,975 
18,176 

17,921 

18,208 

17,980 
18,117 


I-   :n 

IK, 317 
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When,  however,  liquid  fuels  have  to  compete  with  coal 
for  the  production  of  power,  only  crude  products, 
by-products,  or  residues  can  be  considered.  The 
available  sources  of  such  liquid  fuels  may  be  divided  as 
follows  : — ■ 

(1)  Crude  petroleum  or  residues  and  products  from 
petroleum. 

(2)  Tar  oils  from  coal  distillation,  coking  or  producer 
plants,  especially  from  bituminous  coal  producers. 

(3)  Liquids  or  oils  from  vegetable  or  animal  sources 
including  alcohol  and  nut  oils  (at  the  present  time  of  little 
importance). 

(4)  Oils  from  lignite,  peat,  wood,  or  shale. 

The  last  class  is  not  very  important  as  far  as  this  country 
is  concerned,  except  as  regards  the  Scottish  oil  production 
from  shale,  which  amounts  to  about  70  million  gallons  per 
annum.  This  figure  includes,  however,  a  large  per- 
centage of  constituents  too  valuable  to  be  utilised  as 
ordinary  liquid  fuel.  The  following  results  have  been 
obtained  in  the  examination  of  various  liquid  fuels,  most 
of  which  are  available  in  this  country  and  obtainable  at 
the  cheapest  price  ;  the  highest  price  (i.e.,  at  the  time 
of  the  experiments)  in  any  case  in  this  country  being 
a  little  over  £3  per  ton,  most  of  them,  however,  being 
considerably  cheaper.  They  have  been  examined  more 
particularly  with  reference  to  their  use  as  oil  fuels. 
The  calorific  values  were  determined  by  the  Mahler 
bomb  calorimeter,  a  method  which  gives  absolutely 
reliable  results  when  worked  under  proper  conditions. 
The  sulphur  was  determined  by  titration  of  the  bomb 
liquid,  allowance  being  made  for  the  nitric  acid  produced 
in  each  case.  Carbon  and  hydrogen  were  determined  by 
the  ordinary  combustion  method  of  elementary  organic 
analysis. 


Open  tests  were  made  of  flashing  and  burning  points, 
while  viscosity  was  determined  in  a  special  viscometer. 
The  main  figures  are  tabulated  in  Table  I. 

Of  these  oils,  Nos.  3,  11  and  14  have  been  found  to  work 
well  on  Diesel  engines,  and  there  is  good  reason  to  suppose 
that  Nos.  1,  2,  5,  7,  8,  12,  13  and  14  would  work  equally 
well. 

Nos.  16  and  17  have  been  found  to  give  trouble  with 
Diesel  engines.  As  fuel  oils  probably  all  the  oils  tabulated 
would  give  an  efficiency  proportional  to  their  net  calorific 
value.  It  will  further  be  seen  that  the  sulphur  content 
is  in  no  case  excessive.  The  much  lower  calorific  values 
of  oils  Nos.  l(i  and  17  may  account  in  sonic  measure  lor 
the  trouble  they  give  in  Diesel  engines,  but  there  are  other 
factors  which  are  brought  out  in  the  tables  below.  In 
combustion  of  fuels  in  the  bomb  calorimeter,  the  products 
of  combustion  are  cooled  to  the  ordinary  temperature  of 
the  calorimeter  ;  the  hydrogen  of  the  fuel  is  oxidised  to 
water  which  gives  up  its  latent  heat  on  condensation. 
There  is  also  a  small  amount  of  sulphuric  and  nitric  acids 
produced  which  must  be  allowed  for.  The  heat  value 
actually  obtained  in  the  bomb  calorimeter  is  the  gross 
value,  while  that  corrected  for  hydrogen  and  acid  formation 
is  the  net  value,  and  corresponds  to  the  maximum  energy 
of  the  fuel  which  is  available  for  the  production  of  work  in 
ordinary  practice.  It  is  astonishing  how  in  ordinary  com- 
mercial practice  the  two  values  are  confused.  To  apply 
the  right  correction  for  the  water  condensed,  it  is  necessary 
to  know  the  hydrogen  in  the  oil  (also  the  free  water  if 
there  is  any  present).  To  ascertain  the  correction  due  to 
the  former  cause,  the  only  absolutely  reliable  means  is  to 
determine  the  h}'drogen  by  making  an  elementary  analysis 
of  the  oil.  This  is,  however,  a  tedious  process  and  in  most 
cases,  as  will  be  shown  below,  the  hydrogen  content  may 
be  assumed  with  an  accuracy  sufficient  for  the  purpose  of 
applying  this  correction  in  technical  work. 


Table  II. 


No. 

Open  flash  point, 
°C. 

Burning  point, 
°C. 

Hydrogen. 

Gross  calorific 

value 
(in  calories). 

Hydrogen 
correction. 

Acid 
correction. 

Net  calorific 
value. 

1. 

133° 

164° 

11-93 

10,644 

644 

14  (total) 

9,986 

2. 

125° 

147° 

12-57 

10,798 

679 

15  +  7 

10,097 

3. 

125° 

155° 

(12%  assumed) 

10,622 

(648  assumed) 

8  +  10 

9,956 

4. 

187" 

220° 

10-81 

10,720 

584 

13  +  9 

10,114 

0. 

138" 

163° 

11-55 

10,606 

624 

13  +  8 

9,961 

6. 

166° 

197° 

11-23 

10,690 

606 

12  +  7 

10,065 

7. 

144° 

172° 

11-83 

10,640 

639 

12  +  12 

9,977 

ft. 

122° 

135° 

12-15 

10,672 

656 

10+8 

9,998 

9. 

Ordinary  temp. 

Ordinary  temp. 

(13-0%  assumed) 

10,642 

(702  assumed) 

12  +  4 

9,924 

10. 

Ordinary  temp. 

Ordinary  temp. 

12-98 

10.731 

702 

11+6 

10,012 

11. 

92° 

97' 

12-92 

10.905 

697 

13  +  4 

10.101 

12. 

129° 

158° 

12-37 

10.825 

668 

13  + 6 

10,138 

13. 

ISO" 

150° 

12-44 

10.868 

672 

13  +  7 

10,176 

14. 

130° 

148° 

(12-5%  assumed) 

10.646 

(675  assumed) 

3  +  7 

9,961 

15. 

77° 

106° 

9-05 

9,944 

489 

9  +  24 

9,  122 

16. 

90° 

109° 

5-98 

9.322 

324 

8  +  16 

-    174 

17. 

77° 

86° 

7-29 

9,295 

394 

7  +  18 

8,876 

Table  III. 


Xo. 


l. 
2. 

4. 

5. 

6. 

7. 

- 

10. 
U. 
12. 
18. 
15. 
lfi. 

17. 


Net 
calorific  value. 


'.I.'.IMI 

10,138 

ID. 114 

0,961 

10,065 

9,977 

9.998 

10,012 

10,191 

10,138 

10,176 

9.422 

8,974 

8,876 


Calculated 
value. 


10,300 
10,529 
10,315 
10,295 

10.193 

10.4111 

10,335 

10,450 
in.  c,i  is 
10,529 
111.47!! 
9,479 

8,630 

8,620 


Difference. 


80°  C. 


+  344 
+  391 
+  201 
+  334 
+  128 
+  424 
+  337 
+  438 
+  417 
+  391 
+  303 
+  57 

-  335 

-  256 


120° 


Percentage  fractionated. 


160° 


200 


17 


! 


31 

(i 


180     i 
13     I 


41 

I  I 

II 
8 
.", 

18 


n  -1 
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In  Table  II..  the  figures  are  given  for  the  open 
.  points,  burning  points,  hydrogen  contents,  gross 
calorific  Tame  given  by  the  bomb  calorimeter  determina- 
tion, the  water  correction  for  the  hydrogen,  the  wad  correc- 
tion in  the  order  nitric  ,uul  •  sulphuric  acid,  end  the 
OOtreeted  or  net  calorific  value. 

Iii  low  boiling  fractious  of  petroleum  products,  tho 
hydn  tent  maj   reach  lti  per  cent,  or  more. 

It  is  of  interest  to  calculate  the   oalorifie   values  from 

.,t>  of  analysis  and  to  compare  them  with  those 

lined  by  the  oalorimeter.     For  this  purpose, 

nan  modification  of  the  Dulong  formula  is  used. 

|      25S      6W,  a  formula   which 

-  results  in  th<-  case  of  ordinary  coal,  within  1  per  cent. 
of  the  a.  tuul.  It  is  not  meant  to  he  implied  that  this 
formula  is  strictly  applicable  to  oils,  hut  if  it  is  applied. 

Inferences  are  instructive.     Applying  this  to  the  oils 

• .  figures  an-  given  in  Table  III. 

,rcs  f..r  frai  tionation  are  also  appended. 

Curves   jilotted   to   show   the   change   of   viscosity   with 

'emperaturc  show  very  sudden  rises  in  viscosity  at  the  low 

tore  end  of  the  curve.     For   instance-,   viscosity 

b  : — 


1-     «  . 


15-57 


2-70 


(Water  =   1.) 


Ion  t.  mperatnre  end  of  the  curve,  0-1°  C.  makes 
a  verv  marked  difference  in  the  time  of  How.     This  is  of 
rhen  oik  are  to  l»  used  on  internal  combustion 
nee.     The  Diesel  engine  can  take  an  oil  which  will  not 
rdinary  temperature,  if  the  oil  has  been 
•  1  to  a  preliminary  heating.     On  the  other  hand, 
possible  to  have  an  oil  too  mobile,  which  gives  trouble 
by  leaking  through  the-  valves.     If  an  engine  is  taking  feed 
at  a  temperature  where  the  viscosity  curve  for  the  par- 
ser 'ul  used  i~  steep,  trouble  will  probably  he  caused 
iture  variations  making  such  a  marked 

•  nee  in  the  rate  of  flow  of  the  oil. 

A  •  '.r\<-  plotted  to  -how  the  percentage  fractionated  at 

temperatures  -how>  a  steep  initial  rise  in  No.  2 

and  a  wave  surface  with  two  crests  in  the  cases  of  Xos.  9 

and  10,  hut  the  rest  do  not  differ  widely  from  straight  lines 

•  the  ordinate 

•ahle-  above  brinif  out  in  sharp  contrast   the  dis- 

producta  which  have  petroleum  for  their 

bicb    have   coal.     This   is   especially 

■f  the  different  et  between  actual  and 

dues   which  are  negative  in  the  latter 


•   entirely  different  in  all  their  pro- 
Ainly  of  the  differences  between  saturated 
I  •    hydro 


No.  1  fractionated  gave  the  following  results  : — 

Carbon.  Hydrogen 

per  cent,  per  cent. 
1st  Fraction  13  per  cent.,  b.pt.  23.V— 275°  0.      8404  12-16 

4th  Fraction  32  per  cent.,  b.pt.  above  385°  C.     87-74  10-45 

(or  residue) 

In  the  latter  case  there  was  some  free  carbon. 

Taking  petroleum  products  by  themselves,  there  is  a 
general  relationship  between  low  specific  gravity,  low 
flash  point,  high  hydrogen  content,  low  boiling  point,  and 
conversely  between  high  specific  gravity,  high  flash  point, 
low  hydrogen  content  ancl  high  boiling  point;  but,  as  is 
to  be  expected  in  such  a  complex  and  varying  substance,  a 
mixture  of  many  distinct  chemical  compounds,  no  absolute 
relationship  can  be  traced. 

Discussion. 

Mr.  J.  Twomey  asked  if  the  author  could  recommend 
a  satisfactory  empirical  formula  for  the  estimation  of  the 
hydrogen  in  coal. 

Mr.  Clayton  Beadle  asked  if  the  author  could  explain 
the  fact  that  the  differences  between  the  calculated  and 
experimental  values  were  positive  in  all  cases  of  the  oils, 
except  the  last  two  on  the  table. 

Professor  Donnan  asked  what  was  tho  trouble  in  the 
Diesel  engine  referred  to.  Was  it  due  to  formation  of 
carbon  ?  What  oils,  other  than  petrol,  could  be  used  in 
engines  of  the  motor-car  type ;  also  how  far  could  the 
coal-tar  oils  referred  to  compare  with  petrol  ? 

Mr.  H.  E.  Potts  asked  how  the  sulphur  was  estimated  in 
the  various  oils.  Personally  he  found  that  the  addition 
of  alkali  chloride  to  four  times  the  amount  of  the  nitrate 
present  was  advisable  to  give  accurate  results. 

Professor  Baly  asked  whether  any  work  had  been  done 
with  the  use  of  "  cracked  oils  "  in  engines  of  the  Diesel 
type.  Would  it  not  be  possible  to  carry  such  oils  in 
cylinders  and  use  them  in  internal  combustion  engines  ? 
He  imagined  that  those  oils  were  very  cheap,  and  they 
burnt  very  easily. 

Dr.  J.  H  arger  asked  if  the  author  had  had  any  experience 
with  coal  tar  oils  distilled  from  coal  at  low  temperatures, 
such  as  400°  0.  It  seems  as  if  the  supply  of  fuel  for  motor- 
car engines,  etc.,  in  the  future,  must  lie  in  this  direction. 

Mr.  Patterson,  in  reply,  said  he  only  knew  of  one 
formula  for  estimating  hydrogen  in  oils,  and  that  connected 
specific  gravity  with  hydrogen  content.  The  figures  he 
had  given  showed  what  very  false  results  that  would  lead 
to.  The  trouble  referred  to  in  internal  combustion  engines 
was  generally  due  to  deposition  of  carbon.  Sulphur  was 
estimated  by  double  titration  of  the  bomb  liquid  by  barium 
hydroxide  and  sodium  carbonate ;  this  method  only 
occupied  about  ten  minutes.  He  did  not  think  that  the 
"cracking  process"  was  carried  out  to  any  great  extent. 
Bit  her  the  lowering  of  boiling  point  was  not  greatly  altered 
thereby,  or  else,  if  it  were  so,  the  quantity  of  oil  so  trans- 
formed was  relatively  small.  He  had  no  experience  with 
oils  made  by  distillation  of  coals  at  low  temperatures. 
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i  double  trailed  drying  di  un 

ritally  within  a  trough,  the  who). 


I h  i 1 1 j.'  enclosed  in  a  chamber  provided  with  h<"! 
Conveyor-devices  are  mounted  on  the-  exterior  of  the 
drum  which,  if  not  of  polygonal  cross  section,  is  provided 
internally  with  chains  extending  along  its  whole  leiig'h 
for  the  purpose  of  bringing  the  charge  into  intimate 
Contact  with  the  heated  air — and  suitable-  provision  is 
made  for  the  circulation  ol  heated  air  through  and  around 

the  drum.      \\.   K.  P.  P. 


Vol.  XXXII.,  No.  5.J 


Cl.  I.— GENERAL  PLANT  ;    MACHINERY. 


221 


Filtering  apparatus.     M.  Deacon  and  W.  Gore.  London. 
Eng.  Pat.  29,301,  Dec.  29,  1911. 

A  filter  of  the  type  described  in  Eng.  Pat.  14,487  of 
1910,  in  which  the  sand  or  other  filtering  medium  is 
continuously  removed  from  the  bottom  of  the  filter  bed, 
washed,  and  transferred  to  the  top,  is  so  constructed  that 
the  liquid  to  be  filtered  is  admitted  at  the  sides  of  the 
filtering  mass  as  well  as  at    the    top    or    bottom.     The 


•&&. 


figure  shows  one  form  of  the  apparatus.  The  liquid  to 
be  filtered  enters  through  the  pipe,  M,  carrying  with  it 
freshly  washed  sand  from  the  washer,  L.  The  body  of 
sand  is  contained  between  perforated  surfaces,  C,  F,  and 
is  slowly  withdrawn  from  the  bottom  through  the  pipe. 
J1,  by  ejector  action  and  transferred  to  the  washer,  L. 
The  filtered  liquid  is  carried  away  by  the  pipe,  M2.  The 
portion  of  sand  inside  the  dotted  line,  0,  remains  prac- 
tically stationary,  while  the  outer  portion  moves  slowly 
downwards,  and  as  the  liquid  has  free  access  from  the  top 
and  sides,  a  large  filtering  surface  of  constantly  renewed 
sand  is  continuously  exposed. — H.  H. 

Filtering  gaseous  fluids ;  Apparatus  for .     R.  Happel, 

Schwelm,  Westphalia.      Eng.    Pat.    21,200,    Sept.    17, 
1912.     Under  Int.  Conv.,  Oct.  28,  1911. 

The  flexible  fabric  of  whichthe  filtering  pockets  are  formed, 
is  kept,  distended  by  means  of  a  flexible  cord,  attached  to 
the  bottom  of  all  the  pockets  and  to  the  tension  beam. 

— W.  H.  C. 

Precipitates  ;   Apparatus  for  drying  and  recovering  valuable 

.     M.  S.  Hopkins,  Roland  Park,  and  C.  R.  Barnett, 

Baltimore,  Md..  Assignors  to  Separate  Recovery  Co.. 
Alexandria,  V&.     U.S.  Pat.  1,049,715.  Jan.  7,  1913. 

A  combined  filtering  and  drying  apparatus  comprises 
a  filter  press  having  hollow  filter-plates,  through  which 
a  heating  medium  is  passed,  and  frames  arranged  alter- 
nately between  the  plates,  with  filter-cloths  between  the 
plates  and  frames.  A  vacuum  pump  serves  to  draw  off 
the  vapour  from  the  press,  and  a  condenser  is  placed 
between  the  press  and  the  pump. — H,  H, 


Drying  apparatus  [for  road-making  materials,  ete.}.  J.  E- 
Hobbs,  Coulsdon,  Surrey.  Eng.  Pat.  29.313,  Dec.  29. 
1911. 

A  drying  apparatus,  more  particularly  for  drying  stone, 
etc.,  for  use  on  tar-macadam  roads,  consists  of  one  or 
more  rotary  drums  with  internal  blades  for  agitating  the 
material  and  a  fan  for  drawing  heated  air  through  the 
drums.  The  material  is  transferred  from  drum  to  (hum 
by  means  of  pipes  which  can  be  turned  into  an  inclined 
position  to  collect  and  transfer  the  material  when  desired, 
and  a  damper  is  fitted  near  the  fan  to  shut  off  the  draught 
when  the  first  drum  is  being  charged,  so  that  no  cold  air 
may  be  drawn  in. — H.  H. 

Refrigerating  or  cooling  apparatus.  E.  Jossc,  Berlin,  ami 
W.  Gensecke,  Charlottenburg.  Germany.  Eng.  Pat. 
13,960,  June  15, 1912.     Under  Int.  Conv.,  June  16,  1911. 

The  apparatus  comprises  a  vapouriser  surmounted  by  a 
steam  injector,  which  withdraws  the  vapours  formed  and 
transmits  a  mixture  of  vapour  and  air  into  a  surface 
condenser,  cooled  by  the  circulation  of  cold  water.  Com- 
municating pipes  serve  to  return  air  and  water  from  the 
condenser  to  the  vapouriser,  whilst  an  air  suction  pipe  in 
the  condenser,  communicating  with  an  air-pump,  and  an 
air  inlet  pipe  in  the  vapouriser,  connected  with  the 
atmosphere,  allow  the  required  proportion  of  air  to  be 
furnished  to  the  apparatus  in  the  course  of  its  operation. 

—O.  R. 

Sandy  or  muddy  liquids ;  Apparatus  for  separating  fine- 
grained admixtures  from .     R.  Freygang,  Hamburg, 

Germany.     Eng.    Pat.    25,548,    Nov.    7,    1912.     Under 
Int.  Conv.,  Nov.  7,  1911. 

A  vertical  charging  tube  is  in  hydrostatic  communication 
with  a  second  tube  containing  a  screw  conveyor,  which  is 
preferably  inclined  to  the  charging  tube  at  a  slightly  acute 
angle,  and  a  horizontal,  rotating  drum-sieve,  mounted 
in  a  watertight  casing,  is  situated  at  the  junction  of  the 
two  tubes.  A  mixture,  such  as  crude  kaolin  and  water, 
is  charged  directly  on  to  the  rotating  sieve,  and  the  fine 
slime  flows  through  the  open  end  of  the  drum,  whilst 
coarser  materials,  such  as  sand  and  grit,  are  retained  by 
the  sieve  (5000 — 8000  meshes  per  sq.  cm  )  and  then 
thrown  off  owing  to  the  rotation  of  the  drum ;  an 
additional  lateral  movement  is  imparted  to  the  sand, 
etc.,  by  means  of  a  helicoidal  rib,  which  is  fixed  to  the 
outside  of  the  sieve,  and  the  impurities  pass  by  way  of 
a  connecting  piece  into  the  screw  conveyor  and  are 
removed.  The  connecting  piece  preferably  takes  the  form 
of  two  tubes,  whereby  the  liquid  accompanying  the 
centrifugally  separated  impurities  is  made  to  flow  down 
one  tube  into  the  screw  conveyor,  and  is  re-conducted 
upwards  by  way  of  the  other  tube  into  the  drum  casing. 

— O.  R. 


Multiple-effect  evaporating  apparatus.  A.  L.  Vvebre, 
Assignor  to  J.  H.  Murphy,  New  Orleans,  La.  U.S. 
Pats.  1,049,424,  1,049,425,  and  1,049,426,  Jan.  7,  1913. 
(1)  In  a  multiple  effect  evaporator,  the  boiling  liquid  pa 
from  each  unit  to  the  next  through  an  overflow  pipe  fitted 
with  a  controlling  chamber,  which  is  connected  with 
the  steam  space  of  the  evaporator  by  a  pipe  provided  with 
a  regulating  cock  and  discharges  into  the  succeeding 
evaporator  at  a  higher  level  through  an  inverted  option 
tube  A  density  indicator  is  placed  within  the  controlling 
chamber  to  indicate  the  rate  of  evaporation.  (2)  In  an 
evaporator  of  the  t  vpe  in  which  the  liquid  to  be  evaporated 
is  heated  within  a  large  number  of  vertical  tul.es  round 
which  steam  circulates,  vertical  partitions  are  arranged 
between  the  pipes  so  as  to  form  two  symmetrical  ] 1 
of  progressively  decreasing  area  through  which  the  steam 
has  to  pass.  *The  condensed  steam  \t  drawn  off  from 
a  point  near  the  steam  inlet.  (3)  In  a  .team-heated 
evaporator,  the  steam  or  mixed  a.r  ...  vapour  and  steam 
is  drawn  off  through  a  pipe  Htt.d  wit  h  a  vave  and  t  hcr.ua 

regulator  for  controlling  it.     A  ooohng  fluid  M  injected 
into  the  pipe  at  a  point  intermedia**  i-tweeu  the  ragulafc  r 

and  the  steam  ohambcr,— H.  H. 
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U  from  Uqmid  tubekmces  ;   Obtaining .     G.  H. 

Paltridge,     Washington,     D.C.     U.8.     Pat.     1,051,441, 
Jan.  n,   1!>13. 

The  liquid  is  sprayed  in  an  atomised  condition  into  the 
upper  part  of  a  ohambei  through  which  a  downward 
draught  oi  air  is  produced.  The  air  enters  at  two  points, 
one  near  the  top  and  the  other  near  the  bottom  of  the 
ohamher.  The  vapour  of  the  liquid,  the  solid  particles 
and  the  air.  all  leave  the  chamber  together  near  the 
bottom,  and  the  solid  particles  arc  separated  in  an  external 
rater. — W.  H.  C. 

fb-ftafaa.     P.  Kver.  HallHMsta.lt.  Germany.     U.S.  Pat. 
1,061,366,  Jan.  21.  1913. 

:m  is  made  for  a  structure  consisting  of  a  horizontal 
table  in  which  a  combustion  Hue  is  disposed  and  upon 
which  a  frame  grate  is  mounted  so  that  it  can  be  rotated. 

\e  the  grate,  and  extending  across  a  portion  of  it, 
a  kiln  is  situated,  "forming  an  interior  chamber  portion 
for  receiving  that  part  of  the  grate  disposed  therein" 
aad  adapted  to  !*•  heated  by  the  products  passing  through 
the  combustion  Hue. — \Y.  E.  F.  P. 

lling   or   concentrating    liquids.     F.    von    Werenbach, 
-    M  'h.  Austria.     Eng.  Pat.  2315,  Jan.  29, 

1912.      Under  Int.  (<mv..  Jan.  27,  1911. 

See  Fr.  Pat.  439,780  of  1912  ;  this  J.,  1912,  708.— T.  F.  B. 

joraling    apparatus  for    brine    and   other    liquids.     F. 
•mlz.     Fr.   Pat.  447.089,  Aug.  9,   1912.     Under  Int. 
-     •     16,  l'.'ll. 

B54.486  of  1911 ;  this  J.,  1913,  184.— T.F.B. 

Ait  <i  of  and  for  dehydrating  and  wanning 

.     R.  Haddan.  London.     From  ( Sonera]  Dehvdrator 

N   m  York.     Eng.  Pat.  5706,  March  6,  1912." 

t      Pat.  140,52]  of  1913 ;  this  J.,  1912,  803.— T.  F.  B. 

Filtering  apparatus.     J.    M.   Neil,   New    York.     U.S.   Pat. 
I  ■351,620,  -Fan.  2s.  1913. 

j    1    •    1  i.»  of  1912;  this.!.,  1912,  1169.— T.F.B. 

FMer-prtst  combined  with  hydraulic  prws.  f'hem.  Fabr. 
Grissheim-Elektron.  Fr.  Flat.  147,561,  Aug.  8,  1912. 
Under  Int.  Conr.,  Oet.  ».  1911. 

252,577  of  1911  ;  thia  T..  1913,  75.—  T.F.B. 

</.     f'r,m     liquids;      Receptacle    for . 

•>.   Arbookle,  Johanneabnrg.     U.8.   Pat.   1,061,662, 
Jam  39,  1913. 

116  193  of  1910;  thia  J.,  1910,  1391.— T.F.B. 

T  unmet-furnace.     A.    Ramen,    Helsingborg,   Sweden.  IS. 
Pat.   1,051, 634,  Jan    28,   1913. 

I  of  M'l«';  thi    3     191 1,  340.— T.  F.  B. 

•  n,,ii  production  of  power.     Eng.   Pat. 
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of  'n/  <  tpt  rinu  »'  and 

/».  P.  von  Juptner.    !■  lerungetechn.,  1913, 

1 

Th>  -     h*«    tabulated     the    elementary    analysis 

..Id*    of     gas    and     coke     fur    Hi    different 


finds  of  known  calorific  value,  with  a  view  to  testing 
the  various  empirical  formulas  for  calculating  the 
calorific  power.  The  best  results  are  obtained  by  a 
modification,  suggested  by  the  author,  of  a  method  due 
to  Berthier  which  is  independent  of  the  elementary 
analysis.  The  amount  of  oxygen  consumed  by  1  grm. 
of  the  fuel  is  determined  by  heating  with  lead  oxide  and 
estimating  the  amount  of  reduced  lead.  The  quantity  of 
reduced  lead  multiplied  by  "'^l"  gives  Berthier's  cal- 
culated calorific  value  which  is  nearly  always  lower  than 
t  he  figure  obtained  by  a  direct  calorimetric  determination. 
The  agreement  is  much  better  when  Berthier's  value  is 
increased  by  10  G,  G  being  the  percentage  by  weight 
of  gas  evolved.  Using  this  method  65  of  the  results 
agreed  with  the  experimental  value  to  within  less  than 
3  per  cent.— W.  H.  P. 


Acetylene  solvents.     J.   H.   James.     J.  Ind.   Eng.   Chcm., 
1913,  5,  115—120. 

The  author  gives  the  results  of  experiments  made  with  a 
view  to  discover  a  suitable  cheaper  substitute  for  acetone 
as  a  solvent  for  acetylene.  Laboratory  experiments  with 
different  liquids  gave  the  following  average  results  for  the 
number  of  c.c.  of  acetylene  (corrected  to  0°  C.  and  760  mm. 
pressure)  absorbed  by  1  c.c.  of  solvent  at  — 10°  C.  : — 
acetaldehyde,  60-2;  methylal,  54-3;  acetal,  28-8;  methyl 
formate,  48-4 ;  ethyl  formate,  42-2 ;  isoamyl  formate, 
17-5;  methyl  acetate,  52-3;  ethyl  acetate,  44-5;  isoamyl 
acetate,  29-3.  Some  experiments  were  also  made  with 
acetaldehyde  of  99 — 99-5  per  cent,  purity  in  an  ordinary 
6  x  20  inch  acetylene  storage  tank.  It  was  found  that 
82  oz.  of  acetaldehyde  absorbed  48  oz.  of  acetylene  at 
70°  F.  (21°  C.)  with  the  pressure  gauge  at  265  lb.,  as 
compared  with  37  oz.  of  acetylene  absorbed  by  85  oz.  of 
acetone  at  the  same  temperature,  with  the  pressure  gauge 
at  250  lb.  Tests  of  the  candle-power  of  the  gas  evolved 
from  the  saturated  solvent  showed  that  whereas  with 
acetone  and  another  commercial  acetylene  solvent  (a 
complex  mixture  of  organic  liquids)  there  was  little  more 
than  1  hour  between  the  first  warning  (diminution  of 
candle-power)  and  the  extinction  of  the  light,  there  was 
an  interval  of  4 — 6  hours  in  the  case  of  acetaldehyde. 
The  loss  of  solvent  is  greater  with  acetaldehyde  than  with 
acetone  (about  8  oz.  as  compared  with  4 — 6  oz.  for  each 
discharge  of  the  storage  tank),  but  the  aldehyde  vapour 
is  a  good  diluent  for  acetylene,  having  a  relatively  slight 
effect  on  the  candle-power  and  calorific  value.  This  is  of 
some  importance  in  connection  with  the  use  of  acetylene 
for  welding  and  cutting  metals,  as  in  case  of  emergency  the 
volatile  acetaldehyde  used  as  acetylene  solvent  could  be 
drawn  upon  when  the  supply  of  acetylene  failed  :  the 
calculated  temperature  of  the  hottest  part  of  the  oxy- 
acetylene  flame  is  near  4000°  C.  and  that  of  the  oxy- 
acet aldehyde  flame,  above  3400'  C.  Acetaldehyde  can  be 
made  directly  from  denatured  alcohol,  and  henco  is  likely 
to  become  cheaper  as  improved  methods  of  agriculture 
make  it  possible  to  produce  denatured  alcohol  more 
cheaply.  It  is  stated  that  in  the  production  of  dissolved 
acetylene  sufficient  attention  is  not  paid  at  the  present 
time  to  the  purity  of  the  gas  and  of  the  solvent :  im- 
purities  in  either  the  gas  or  the  solvent  considerably  reduce 
the  solubility. — A.  S. 


Gkuolim  and  denatured  alcohol;  Comparative  fuel  values 
of— — in  internal-combustion  engines.  It.  M.  Strong 
and  L.  Stone.  U.S.  Bureau  of  Mines,  Bull.  43,  pp.  243. 
(Compare  this  J.,    1910,   337.) 

\  •■  extended  series  of  tests  was  made  with  gasoline  and 
denatured  alcohol  as  fuels  in  five  different  engines  under 
different,  working  conditions.  Two  of  the  engines  were 
[le -cylinder  horizontal  Otto  gasoline  engines  rated  at 
I  .  B  II  I'  it  200  r.p.in..  the  pistons  being  6|  in.  diam.  and 
15J  in.  stroke.  Two  other  engines  were  single-cylinder 
vertical  4-cyclo  Na«h  engines,  rated  at  10  B.H.P.  at  280 
r.p.m.,  the  pistons  being  1\  in.  diam.  and  10  in.  stroke. 
One  of  these  was  a  gasoline  engine,  the  other  an  alcohol 
engine,  ths  clearance  boing  reduced  by  an  extension  on  the 
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cylinder  head.  The  fifth  engine  was  an  Otto  alcohol 
engine  having  the  same  dimensions  as  the  Otto  gasoline 
engines,  except  that  the  clearance  was  smaller,  and  could 
be  varied  by  placing  liners  between  the  big  end  of  the 
connecting  rod  and  the  brasses.  With  a  compression 
pressure  of  70  lb.  per  sq.  in.,  mixtures  were  used  in  which 
the  ratio  of  air  to  that  theoretically  required  varied  from 
1-4  to  0-5  with  gasoline  as  fuel,  and  from  1-3  to  0-7  with 
alcohol  as  fuel.  Within  these  limits  the  engines  ran  quite 
normally,  and  the  practical  range  of  combustibility 
exceeds  these  limits.  The  lowest  fuel  consumption  per 
B.H.P.-hour  was  obtained,  in  the  case  of  each  fuel  when 
the  air  used  was  1-25  times  that  theoretically  required. 
The  time  of  ignition  giving  the  lowest  fuel  consumption 
was  always  before  the  dead  centre,  and  depends  upon  the 
compression,  the  speed,  and  the  quality  of  the  mixture. 
It  was  earlier  with  the  quickest  burning  mixtures.  When 
other  conditions  were  kept  constant,  the  efficiency  and  the 
fuel-consumption  were  independent  of  the  temperature  of 
the  jacket-water.  Variations  in  this  temperature  may 
however  affect  the  efficiency  by  causing  other  alterations 
in  the  conditions  of  working.  The  lowest  fuel-consump- 
tions were  0-6  lb.  per  B.H.P.-hour  with  gasoline  and  1  lb. 
with  alcohol  when  the  compression  pressure  was  70  lb. 
per  sq.  in.  The  gain  in  efficiency  which  may  be  effected 
because  of  the  greater  compression  to  which  it  is  possible 
to  subject  denatured  alcohol  is  shown  by  the  fall  in  fuel 
consumption  from  1  lb.  to  0-7  lb.  on  raising  the  compression 
pressure  from  70  lb.  to  180  lb.  per  sq.  in.  With  com- 
pression pressures  of  190  lb.  per  sq.  in.  and  upwards, 
pre-ignition  occurred.  When  the  engine  adjustments 
which  gave  the  best  fuel  economy  had  been  ascer- 
tained in  this  series  of  tests,  further  tests  were  made 
in  which  the  load  was  varied  without  altering  these 
adjustments.  This  was  considered  to  represent  the  best 
conditions  in  ordinary  practice.  The  fuel-consumption 
was  least  at  maximum  load  and  increased  as  the  load  was 
reduced.  Heating  the  air  supply  to  250°  F.  (121°  C.) 
reduced  the  power  of  the  engine  by  15  per  cent.  The  fuel- 
consumption  was  reduced  by  heating  the  air  at  low  loads 
only.  In  all  cases,  increased  compression  gave  increased 
efficiency,  but  with  the  same  compression  alcohol  gave  a 
higher  efficiency  than  gasoline.  Mixtures  of  gasoline  and 
alcohol  with  one  another  or  with  water. — WTith  gasoline  and 
alcohol  supplied  from  two  separate  carburettors,  in  pro- 
portions varying  from  all  gasoline  to  all  alcohol,  the  total 
fuel  consumption  varied  from  the  best  obtainable  with 
gasoline  alone  to  the  best  obtainable  with  alcohol  alone. 
With  gasoline  and  water  supplied  in  the  same  way,  amounts 
of  water  up  to  50  per  cent,  were  used  without  appreciable 
gain  in  efficiency,  the  clearance  remaining  unaltered,  but 
less  cooling  water  was  required.  The  efficiency  when 
using  alcohol  as  fuel  was  reduced  by  diluting  the  alcohol 
with  water,  the  reduction  being  from  28-4  per  cent,  without 
water  to  19  per  cent,  with  55  per  cent,  of  water.  The 
maximum  power  of  the  engine  was  also  reduced.  Alcohol 
may  be  diluted  with  10  to  15  per  cent,  of  water  without 
appreciably  affecting  the  efficiency.  The  use  of  small 
quantities  of  water  with  gasoline  is  advantageous  in 
preventing  pre-ignition. — A.  T.  L. 

Asphalt  urn  ;     Quantitative   determination    of  natural- 


in    presence-    of    artificial    asphaltum.     J.     Marctisson. 
Z.  angew.  Chem.,  1913,  26,  91—93. 

The  principal  artificial  asphaltum  is  coal  tar  pitch,  which 
is  frequently  incorporated  with  natural  asphaltum  for 
industrial  purposes.  Means  of  differentiation  and 
approximate  estimation  have  been  proposed  based  on 
the  higher  proportions  of  sulphur  and  mineral  matters 
generally  present  in  natural  asphaltum,  but  these  pro- 
portions are  not  constant,  and,  moreover,  are  readily 
susceptible  to  manipulation.  The  author  has  devised  a 
method  of  analysis  based  on  the  fact  that  the  constituents 
of  coal  tar  pitch  soluble  in  organic  solvents  are  members 
of  the  aromatic  series,  which  when  treated  with  sulphuric 
acid  readily  form  sulphonic  acids  soluble  in  water.  The 
bituminous  portions  of  natural  asphaltum  on  the  other 
hand  are  converted  into  black  insoluble  derivatives  richer 
in  sulphur  than  the  original,  but  the  aqueous  extract  of  the 
product  is  only  slightly  coloured,  whereas  if  coal  tar  pitch 


|  be  present,  a  black  solution  is  obtained  on  pouring  the 
:  product  of  the  reaction  into  water.  By  this  treatment 
j  the  bitumen  of  pure  Trinidad  asphaltum  yields  107-7  per 
I  cent,  of  insoluble  precipitate,  whilst  Syrian  and  Mexican 
asphaltums  behave  in  a  similar  manner.  For  the 
extraction  of  the  bitumen,  10  grms.  of  the  sample  are 
treated  with  75  c.c.  of  ethereal  hydrochloric  acid  (prepared 
by  shaking  the  concentrated  acid  with  ether  whilst  cooling), 
added  in  3 — 4  portions.  After  stirring  for  10  minutes, 
75  c.c.  of  water  are  added,  the  ether  is  evaporated,  the 
acid  solution  is  filtered  off,  and  the  residue  is  washed' 
This  is  then  dried,  if  necessary,  and  extracted  completely 
with  boiling  chloroform.  On  evaporating  the  chloroform, 
the  bitumen  is  obtained  and  weighed  after  drying  at  105°  C. 
3  grms.  of  the  bitumen  are  placed  in  a  thick  test-tube, 
treated  with  6  c.c.  of  concentrated  sulphuric  acid  and 
heated  with  frequent  agitation  in  a  boiling  water-bath 
for  45  minutes.  The  product  of  the  reaction  is  cooled 
and  washed  into  about  200  c.c.  of  water  in  a  flask.  The 
precipitate  settles  out  in  about  an  hour.  This  is  filtered 
off  as  far  as  possible  by  decant  at  ion,  washed  free  from 
acid  with  cold  water,  lumps  being  broken  up,  and  is 
finally  dried  at  105°  C.  and  weighed.  The  result  is 
calculated  on  the  original  material.  The  method  gives 
only  the  percentage  of  natural  bitumen  in  the  sample 
and  not  the  proportions  of  natural  and  artificial 
asphaltums  ;  in  simple  mixtures,  however,  the  proportion 
of  natural  asphaltum  may  generally  be  calculated  by 
adding  on  the  percentage  of  mineral  matter  to  the  bitumen 
found.  Tests  of  the  method,  made  with  known  mixtures 
of  Trinidad  asphaltum  and  coal  tar  pitch,  showed  that 
the  results  obtained  with  pure  asphaltum  were  never 
reached  with  the  mixtures,  owing  to  some  influence  of  the 
pitch  on  the  reaction  with  the  natural  bitumen.  Instead 
of  a  yield  of  about  108  per  cent,  of  sulphonated  bitumen, 
the  products  did  not  even  amount  to  100  per  cent.,  and 
a  correction  had  to  be  applied  for  losses.  If  the  percentage 
of  sulphonated  natural  bitumen,  calculated  on  the  original 
mixture,  be  increased  by  4,  numbers  agreeing  sufficiently 
well  with  the  true  values  are  obtained.  Mineral  oil 
pitches  behave  in  this  reaction  as  natural  asphaltum, 
so  that  it  is  necessary  to  apply  other  known  tests  before 
arriving  at  a  final  conclusion.— J.  F.  B. 

Petroleum  production  in  the  United  Slates.     Board  of  Trade 
J.,  Feb.  27,  1913.  [T.R.] 

The  preliminary  estimates  place  the  production  of 
petroleum  in  the  United  States  in  1912  at  220,200,000 
barrels  (of  42  U.S.  gallons*),  valued  at  150,000,000  dols., 
or  68  cents  per  barrel,  as  compared  with  220,449,301  barrels 
valued  at  134,044,752  dols.,  or  61  cents  per  barrel,  in  1911. 
The  year  1912  is  the  first  year  since  1859  in  which  the 
amount  produced  has  not  shown  an  increase.  The 
Calif ornian  output  of  low-grade  oil  reached  87,000,000 
barrels,  an  increase  of  about  6,000,000  barrels  over  last 
year's  figures,  This  increase  was  counterbalanced  by  the 
decreased  production  in  the  high-grade  fields  with  the 
exception  of  West  Virginia,  where  the  production  expanded 
by  about  2,000,000  barrels.  Oklahoma  and  Illinois  still 
maintain  their  position  amongst  the  high-grade  fields,  as 
they  an-  jointly  responsible  for  about  two  thirds  of  the 
total  output.  Last  year,  however,  showed  a  decline  in 
Oklahoma,  as  the  average  for  the  year  was  only  50  barrels 
pet  well,  compared  with  73-4  barrels  in  1911.  No  new 
States  were  added  to  the  list  of  producers  in  1912,  but 
Wyoming  and  Michigan,  hitherto  only  small  producers, 
gave  promise  of  becoming  of  greater  importance.  With 
the  exception  of  California,  where  over-production  and 
other  causes  made  prices  very  low,  the  price  of  crude  oil 
steadily  advanced  throughout  1912.  This  rise  was  due  to 
fundamental  conditions  and  not  to  manipulation.  Last 
year,  production  remained  steady  whilst  consumption 
grew  at  such  a  rapid  rate  as  to  result  in  a  genuine  shortage, 
and  prices  would  have  risen  even  higher  had  t  here  not  been 
a  very  large  surplus  in  store  from  previous  years.  During 
1912  the  price  of  very  high  grade  Pennsylvanian  oil  rose 
from  1-35  dols.  to  2  dols.  per  barrel  at  the  well.  A  featuro 
of  the  oil  industry  in  1912  was  the  marked  increase  in 
the  number  of  independent  oil  refineries.     Most  of  the 

•  6  U.3.  gallons  ■  6  Imperial  gallon*. 
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ire  in  Illinois  and  Oklahoma.     On  account  of 

in  consumption  t  In-  a  mount  of  high-grade  oil  in 

>k  at  the  end  of  the  year  was  about  09,000,000  bunds. 

with  81,789,400  barrels  at  the  beginning  of 

Oklahoma   and    [Uinois,   the   two   produoing 

States  which  have  been  mainly  responsible  [or  the  large 

•n  a-nl  surplus  Btocks,  show cJ  a  notable  decline 

in  1912  that  is  liable  to  I*-  still  greater  tins  year,  bo  that 

onlv  the  discovert  of  now  fields  can  prevent  the  total 

I  oil  for  1913  ahowing  a  considerable  decline. 

it    pn  In  nl  i  in/,    in    the    inn  mi- 

■  ,rr  ••/  HetL     Simmersbach.     Set   X. 

Tkr  ilion  of  liquid  fuel*.     W.H.Patterson. 

l.n  orpool  Section,  p.  -I  s 

PAram. 

Vanwfacturt    of   artificial  —    .    and    apparatus 

th.<  <  Merthyr  Co.,  Ltd..  F,  C.   xeo   and 

T.    \  -     inaea.    Eng.   Pat.  29,220,  Dec.  28. 

1911. 

In  order  to  retain  as  bur  as  poBrible  the  volatile  materials 

in  a  •  lei  prepared  by  boating  and  mixing  the  fuel 

ed   retorts  or  chambers  according   to 

.  of  1909  (this  J.,  1910,  1885;    see  also 

7905  of  1900,  and  7871  of  1003  ; 

1901,    360),  the  solid   ping  of  fuel 

emerging  from  the  retort    is  passed  into  a  large  cooling 

.ha  Jed  it  both  ends  and  cooled  by  a  water  jacket, 

where    the    fuel   is   broken  up.  cooled,  and  a   proportion 

<>f  the  v. (Utile  constituents  condensed.     The    fuel    is  re- 

agjjlnmerated    at    the    bottom    of    the    chamber     by     an 

row   which  discharges  it   as  a  solid  plug 

into  the  open  air.  the  volatile  ingredients  being  occluded 

in  the  compressed  fuel. — H.  EL 

Treatment   of to  facilitate    thf    extraction    of 

P.  Richemonde.     Fr.  Pat.  447, 552,  Aug.  13, 
1912. 

1  HEproces-  Ti  heating  the  raw  peat  to 60° — 100°  C. 

and  allowing  it  to  cool.  The  moisture  can  then  bo 
removed  by  pressure.  The  process  differs  from  the 
Ekenhe-.  ft.   Pats.  331,720  and  332,600  of 

1903  :    t hi*  J.,  1903,  1  122.  1218)  in  the  lower  temperature 
need  and  th'  -         rare  during  heating. — A.  T.  L. 

for    drying for    n*r    in    gas-ptoducers 

J'.    Richcmond.     Pr.    Pat 
••    1912. 

Thj  1  into  a  thin  cake  between 

endless  hl'ering  bands  which  pass  between  perforated 

or  over  a    metal   pulley  and   are 

lurionea.     The    moisture    i     that   reduced    to 

«Vi   pet   "Tit.     The    peal    is   then    further    dried    by 

tir  or  to  the  hi  al  of  the  sun.     A  suit 
*ir  dryer  oompriees  a  chamber  through  which  U 
o,u*ntitiei  of  hot  air  are  blown  in  the  upward  direction, 
whilst    the   ;  i  .  in  *mall  pieces,  travels  from  t  lie  top 

downward!  in  a  path  on  nf  endless  bands. 

— A.  T.  L 

'     '   '    tan  and  If.  K.  Rambusch,  London 
Pat     1232,  Jan.   16,  1912, 

Ufd  ino\ei,i,nt   i-  iiri|iarle.|  to  the 
fuel  rodnoer,  in  which  either 

•  be  i  the  base  revolves,   preferably   by  mounting 

-    v,  heels,  whu  h  run  round  an  uni 

rail.     If  preferred,  the  rail  H  be  revolved. 

i  different  speed  from  that  of  the  rot  e  or 

bod  be  fa  1  i  i  bole 

»r«-A  du'er.  th"  raMi  of  fuel  and  ash   bi 

thus  kept  illy  loose  with  resulting  Intense  and 

rapid  g*«i:  I: 

aan,    \  to  Chapman 

Vork.     V  -      Pat.     1,049 

I  with  a  rotating 
w*»7  »nd  w  irranpod  tOMQtrto  to  the 


axis  of  ml  at  ion,  so  that  there"  is  relative  movement  between 

the  body  of  fuel  in  the  producer  and  the  fuel  Inlet.  —  H.  II. 


Coal-gas;    Retort  for  lh<    manufacture  of- 


.  P.  C.  H. 
Hunt,  .Melbourne,  and  P.  J.  Tipper,  Albert  Park, 
Victoria,  Australia.  Eng.  Pat.  I2.ti7.">,  May  20.  1912. 
Under   Int.  Conv.,  Sept.   16,   1911. 

The  charging  end  of  a  fireclay  retort  is  made  of  the  same 
shape,  for  a  .small  portion  of  its  length,  as  its  cast  iron 
mouthpiece,  but  the  roof  of  the  retort,  throughout  the 
remainder  of  its  length,  is  raised  about  three  inches 
and  so  shaped  as  to  form  a  gas  conduit  between  the  upper 
level  of  the  coal  and  the  raised  portion  of  the  roof.  The 
exterior  surface  of  the.  raised  roof  of  the  retort  is  flattened, 
so  that  one  retort  may  conveniently  be  superimposed 
upon  another. — 0.  R. 

Hydrocarbons  [paraffins,   benzene,   lerpenes] ;    Purification 

of by  means  of  charcoal  and  oxygen.     Richter  und 

Richter.  First  Addition,  dated  Aug.  10,  1912,  to 
Fr.  Pat.  421,277,  Oct.  10,  1910  (this  J.,  1911,  409). 
Under  Int.  Conv.,  Dec.  5,  1911. 

In  order  to  neutralise  any  acids  which  may  be  present  in 
the  hydrocarbons,  or  which  may  be  formed  during  oxida- 
tion, the  hydrocarbons  are  subjected  to  a  preliminary 
treatment  with  alkali,  e.g.,  caustic  soda  solution.  The 
alkali  is  removed  before  treating  the  hydrocarbon  with 
charcoal. — A.  T.  L. 

Hydrocarbons;    Process  for  transforming  high  boiling 


into  hydrocarbons  of  lower  boiling  point.  L.  G.  Leffer. 
First  Addition,  dated  Aug.  19.  1912,  to  Fr.  Pat.  439,470, 
Jan.  20,  1912  (this  J.,  1912,  711). 

The  process  described  in  the  principal  patent  is  modified 
by  causing  the  vapours  from  the  still  to  pass  through 
a  heated  chamber  before  they  are  led  to  the  condenser. 
This  chamber  is  heated  to  the  temperature  at  which  the 
desired  decomposition  of  the  heavy  hydrocarbons  takes 
place,  and  this  temperature  may  bo  higher  than  that  of 
the  still.— A.  T.  L. 

Briquetting    and    pressing    fuels ;    Process    of  ■ 


Ronay,  Assignor  to  Allgem.  Briketierungs-Ges.  m.b.  H.. 
Berlin.     U.S.  Pat.  1,052,093,  Feb.  4,  1913. 

Sex  Eng.  Pat.  10,500  of  1909  ;  this  J.,  1910,  678.— T.  F.  B. 


'  'o'd  ;     Apparatus   for    tuashing 


-.  J.  Dodds.  First 
Addition,  dated  Aug.  24,  1912,  to  Fr.  Pat.  427,014, 
-March  8,  1911.     Under  Int.  Conv.,  Nov.  3,  1911. 

Eng.  Pat,  24,406  of  1911  ;  this  J.,  1912,  863.— T.  F.  B. 

retorts ;     Means   for    discharging    vertical .    R. 

Dempster  and  Sons,  Ltd.,  and  J.  H.  Toogood.     Fr.  Pat. 
447,603,  Aug.  24,  1912. 

BlB  Eng.Pat.  17,616  of  1912  ;  this  J.,  1912, 1021.— T.  F.  B. 

Tar  and  ammonia  from  wlatile  products  of  the  carbonisation 

of  coal ;   Process  for  recovering .     C.   Otto  und  Co. 

C.m.b.H.,  Dahlhausen  on  Ruhr,  Germany.  Eng.  Fat . 
15,584,  July  3,  1912.     Under  Int.  Conv.,  July  10,  101 1. 

SlI  ft.  Pat.  445,402  of  1912;   this  J.,  1918,  13.— T.  P.  B. 

A''  tylt  in  and  othi  r  gases  ;  Process  and  product  for  purifying 

— .     P.  J.   Granjon,   Marseilles,    France.     Eng.    Pat, 

19,838,  Aug.  30,  1912.     Under  Int.  Conv.,  Sept.  12.  1911. 

Sai  ft.  Pat.  434,137  of  101  I  ;   this  J.,  1912.  220. -  T.  F.  B. 

purifying    material;    Process   of  treatirig   waste . 

II.  Gouthiorc  and  I'.  Uncancel,  Rhcims,  France.  U.S. 
Pat.  1,051,882,  Feb.  4,  1913. 

I      Pat.  127,892  of  1910 ;  this  J.,  1911, 1161.— T.PJ 

Hydrocarbons  of  higher  into  those,  of  loioer  boiling  point; 
Process  for  converting  .  L  ti.  Leffer,  Weveling« 
baton,  Germany,     Eng.  Pat.  2328,  Jan.  20,  1912. 

i<   Pat,  439,470  011012;  this  <l,  1012,  711  —  T.  I 
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Hydrocarbons;  Process  for  solidifying— —.  J.  T.  Arm- 
strong and  J.  Mordan.  Fr.  Pat,  447,085,  Aug.  9  1912. 
Under  Int.  Coot.,  Aug.   12,   1911. 

See  Eng.  Pat.  18,300  of  1911  ;  this  J.,  1912,  1173.— T.F.B. 


II 3. —DESTRUCTIVE   DISTILLATION  ; 
HEATING  ;  LIGHTING. 


Patents. 
Wood-charcoal  ;     Manufacture  of- 


-.  U.  Wright.  Fr. 
Pat.  447,307,  July  31,  1912.  Under  Int.  Coot.,  Aug.  2. 
1911. 

The  wood  is  stacked  in  a  rectangular  iron  chamber, 
which  has  a  cover-plate  provided  with  valved  air  inlets 
and  product  outlets.  The  chamber  is  provided  with  doors 
at  the  bottom  for  lighting  the  wood.  These  doors  are  kept 
closed  during  carbonisation,  and  the  openings  in  the 
cover-plate  arc  regulated  so  that  the  air  for  combustion 
is  drawn  downwards  through  the  wood  by  the  draught 
of  the  escaping  gases.  There  may  be  vertical  partitions 
in  the  chamber  actuig  as  baffles  to  guide  the  incoming 
air. — A.  T.  L. 

Filament's  for  electric*  incandescence  lamps.  E.  Morsaint. 
First  Addition,  dated  Aug.  6.  1912,  to  Fr.  Pat.  446,310, 
July  22,  1912  (this  J.,  1913,  188). 

The  silicon  employed  in  the  original  process  for  the 
purpose  of  eliminating  the  free  carbon  from  the  filaments 
of  silicon  carbide  is  wholly  or  partly  replaced  by  boron,  by 
which  means,  it  is  stated,  filaments  of  varying  resistance 
and  luminosity  are  produced. — W.  E.  F.  P. 

Filaments  for  electric  incandescence  lamps  ;   Process  for  the 

manufacture  of .     E.  Morsaint.     Fr.  Pat.  447,426, 

Aug.  21,  and  First  Addition,  Aug.  23,  1912. 

Ix  a  process  for  the  manufacture  of  filaments  consisting 
of  agglomerated  crytals  of  silicon  carbide  and  silicon, 
or  of  the  former  substance  only,  a  paste  composed  of 
amorphous  or  crystalline  silicon  carbide  and  silicon 
and  a  combustible  binding  agent  of  which  the  content 
of  "  fixed  "  carbon  is  known  {e.g.  a  mixture  of  sugar  and 
gum)  is  extruded  through  a  die  in  the  ordinary  manner  ; 
after  being  slowly  dried,  "  stoved "  and  heated  in  an 
electric  furnace  at  a  temperature  sufficient  to  cause 
the  residual  carbon  of  the  binding  agent  to  combine  with  a 
portion  or  the  whole  of  the  free  silicon  present  (according 
to  the  proportions  employed),  the  filaments  are  very 
slowly  cooled  to  effect  intermolecular  crystallisation 
of  the  constituents.— W.  E.  F.  P. 


Incandescence   bodies  ;     Manufacturing 


-.     W.    Bruno, 
Berlin.     U.S.  Pat.  1,051,677,  Jan.  28,  1913. 

See  Fr.  Pat.  403,433  of  1909;  this  J.,  1910,  13.— T.  F.  B. 

Electric  glow-lamps ;  Method  of  regenerating .     E.  A. 

Kriiger,   Scehausen,  Assignor  to  S.   Bloch,   Charlottcn- 
burg,  Germany.     U.S.  Pat.  1,052,065,  Feb.  4,  1913. 

See  Eng.  Pat.  16,230  of  1911  ;  this  J.,  1912,  117.— T.  F.  B. 

Filamt iifs  for  electric  incandescence  lamps;    Manufacture 

of .      The  "Z"  Electric  Lamp  Manufacturing  Co., 

Ltd.     Fr.    Pat.    447,323,    Aug.    9,    1912.     Under    Int. 
Conv.,  Aug.  14,  1911. 

See  Eng.  Pat,  18,392  of  1911  ;  this  J.,  1912,  865.— T.  F.  B. 


III.— TAR  AND  TAR  PRODUCTS. 

PtUrmination  of  natural  asphaltum  in  presence  of  artificial 
asphaltum.    Marousson.     See  Ha. 


Patent. 

Purification  of  hydrocarbons  [paraffins,  bt  nzene,  ferpenes] 
by  means  of  charcoal  and  oxygen.  Addition  to  Fr.  Pat. 
421,277.     See  11a. 


IV. -COLOURING  MATTERS  AND  DYES. 

Sulphanilic    acid    and    its    hydrates;     Solubility   of 

J.   C.   Philip.     Chcm.   Soc.   Proc,    1913,   29,   28. 

The  solubility  of  sulphanilic  acid  has  been  determined  at 
temperatures  between  0°  and  55  ('.,  and  the  resulting 
curve  exhibits  two  breaks,  corresponding  with  changes  in 
the  character  of  the  solid  which  is  in  equUibrium  with  the 
saturated  solution.  The  solids  which  are  successively  stable 
in  contact  with  the  saturated  solution  are  the  dihydrate, 
monohydratc,  and  anhydrous  acid  respectively,  and  the 
temperatures  at  which  the  transitions  occur  are  21°  and 
40°  C.  The  dihydrate  of  sulphanilic  acid  is  an  efflorescent 
substance  which  loses  all  its  water  rapidly  and  regularly 
under  conditions  in  which  the  monohydratc  is  unchanged, 
or  is  dehydrated  with  extreme  slowness.  This  observation 
indicates  that  the  water  molecules  in  the  dihydrate  and 
in  the  monohydratc  are  attached  in  different  ways. 


Phenazine.     F.   Kehrmann  and   E.    Havas.     Ber.,    1913, 
46,  341—352. 

Considerable  quantities  of  phenazine  may  be  readily 
prepared  by  the  following  process  :  10  grms.  of  o-amino- 
and  16 — 17  grms.  of  o-nitro-diphenylaminc  arc  intimately 
mixed  with  15  grms.  of  anhydrous  sodium  acetate  and 
cautiously  heated  in  a  distilling  flask.  At  about  250°  C. 
a  vigorous  reaction  sets  in,  with  violet  evolution  of  steam, 
the  temperature  rising  to  300°  C.  The  mixture  is  kept 
boiling  for  a  time,  and  when  the  reddish  brown 
vapours  of  the  nitrocompound  have  disappeared  and 
drops  of  yellow  phenazine  condense  on  the  walls  of  tho 
flask,  the  temperature  is  raised,  and  the  phenazine  dis- 
tilled over,  the  first  portion,  containing  some  unaltered 
nitro -compound,  being  collected  separately.  The  chief 
quantity  of  the  distillate  is  triturated  with  a  little  alcohol 
and  drained  with  the  aid  of  the  pump.  A  somewhat 
better  yield  is  obtained  if  the  phenazine  is  distilled  over 
with  superheated  steam.  A  yield  of  60 — 70  per  cent,  of 
the  theoretical  yield  of  phenazine  is  obtained,  on  the 
assumption  that  2  mols.  of  the  nitrocompound  and  1  mol. 
of  the  amino-compound  condense  to  form  3  mols.  of 
phenazine,  with  elimination  of  4  mols.  of  water.  A  number 
of  derivatives  were  prepared  from  phenazine  obtained  in 
this  way,  viz.,  methylphenazonium  salts,  salts  of  3-amino- 
methylphenazonium  (the  analogue  of  aposafranine),  1.3- 
dinitrophenazine,  dinitrodihydro  phenazine,  2-nitrophen- 
azine  and  2-aminophenazinc. — A.  S. 

Dyesluffs  and  pigments  ;    Rapid  testing  of  the  fastness  to 

light  of .     K.   Gebhard.     Z.   angew.   Chem.,    1913, 

26,  79—81. 
The  author  criticises  strongly  the  proposal  of  Bancroft 
(this  J.,  1912,  866)  to  make  use  of  oxidation  by  mean*  «>f 
persulphates  or  hydrogen  peroxide  as  a  means  for  the 
rapid  determination  of  fastness  to  tight.  Me  points  mil 
that,  the  fading  of  dyestoffs  by  photochemical  oxidation 
(see  this  .J.,  1910,  84,'i>!H)  i^  a  very  different  phenomenon 
from  oxidation  by  means  of  oxidising  agents,  b>r  while  in 
the  latter  case  atomic  oxygen  is  the  active  agent,  in  the 
former,  on  the  other  hand,  tho  oxidation  i<  effected  by 
molecular  oxygen,  which  may  either  :  (a)  in  the  absence  "f 
moisture  form  a  peroxide,  or  (b)  in  the  presence  of  moisture, 
interact  with  the  water  ions  and  lead  to  the  formation 
of  a  relatively  labile  peroxide-hydrate.  It  is  this  labile 
peroxide-hydrate  which  causes  fading  by  intermdlaoulai 
oxidation. '  Tho  case  is  parallel  with  the  numerous  reactions 
which  take  different  courses  In  the  presence  oi  absence 
of  light,  .  hlorination  and  bromlnatlon  for  example,  the 
offoct  of  the  prosonoo  or  absenco  of  moisture  being  nl-o 
parallel  in  the  two  series.    That  the  same  oxidising  agent 
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> .in  aet  m  two  ways  1-  Bhown  by  treating  New  Blue  R 
with  hydrogen  peroxide.  The  solution  is  decolourised  on 
ding  in  the  dark,  whereas  in  the  presence  of  liuht  the 
intensely  coloured  peroxide  is  formed.  Those  differences 
are  explained  by  the  author  according  to  the  theory  of 
ionised  valencies,  by  which  means  he  also  explains  the  fact 

that  Methylene  Bine  is  faster  againsl  oxidising  agents  in 

the  (lark   than   Methylene   Green   (the   nitro-denvativc  of 

Methylene   Blue),  whereas  in  the  presence  of  light   the 
reverse  is  the  case. — J.  B. 


luffs       I'rrjcsjii  Jot  rrvil 


'ntvs  to  liijht  of  pigment  colours  from  coal  tar  dyestuffs. 
Krai-.      8(      XIII. 


Path  nts. 

Chromium  compounds  of  [hydr}t>xyanthraqviitoni  aulphonic 

Mnmifui  !iin    of and   of  colouring    matters, 

'.«.  colour  laces,  and  thi  like,  ill'  refrom.  J.  V.  Johnson. 
London.  From  Badische  Aniliu  and  Soda  Fabrik, 
Lodwigshafen  on  Rhine.  Germany.  Eng.  l'at.  7892, 
April   1.    L912. 

By  heatim:  hydroxyanthraquinoncsulphonie  acids  or 
their  salts  with  chromium  salts,  intensely  coloured  com- 
pounds Hre  obtained,  which  are  very  readily  soluble  in 
water,  and  cannot  be  precipitated  from  their  aqueous 
solutions  by  addition  of  indifferenl  salts;  they  can,  how- 
ever in  the  solid  state  by  evaporation  in  vacuo 
or  by  adding  certain  organic  Bubstances,  such  as  ethyl 
alcohol,  to  their  aqueous  solutions.  The  same  compounds 
may  !*•  obtained  by  treating  with  chromium  fluoride  the 

prepared  according  to  Eng.  Pat.  1117  of  1878 
by  neutralising  free  alixarinsulphpnic  acid  or  purpurin- 
sulphoni>-  a<  id  with  chromium  oxide.  The  new  com- 
pounds may  l>o  used  for  the  preparation  of  inks,  colour 
lak'  The  lak«-  may  Im-  obtained  by  precipitation 

on  a  substratum  or  by  forming  the  chromium  compound 
in  presence  of  a  substratum,  and  then,  if  necessary,  pre- 
cipitating  by   means  of  an  alkaline  substance.     Further, 

iay  l>o  obtained  on  the  fibre  by  applying  the 
above  chromium  compounds  and  then  fixing  by  means  of 
steam  or  an  alkaline  reagent.  The  compounds  arc  of 
widely  differing  -hade-,  for  example,  that  from  1 -hydroxy - 
anthraquinone-6-salpbonie  acid  is  orange-red,  from  1.4- 
dihydroxyanthraquinone-6-sulphonio  acid  violet-blue,  and 
from  «Vnkro-1.5.8-trmydroxyanthraquinonedisul  phonic 
at  id  bine-green.    T.  P.  B. 

>r.     K.  Dcsamai  Farbenfabr.  vorm. 

l      Bayer    and   Co.,    Elberfeld,   Germany.     I'.s.    l'at. 

i&,  Jan.  28,  I'd::. 

DlASOTBBD  ■">  ni'ro-2  ani-idine  i-  combined  with  Boeto- 
»cctie  aeid-o-ehloroanilide.    The  product    i-  insoluble  in 

water  and  l-  -aid  to  furtii-h  valuable  colour  lake-.      T.  F    B. 

Imdopkenol        Protest  fur   producing   derivatives   of 

and    tmlphidt     dyestuff*.     Farbwerk     Mublheim     vnrm. 

I/orihardt   und  <  o.      Fir-t   Addition,  dated  Air-r.  :t  I . 

I'd.'.  I     l-l'  lun.    15,  1912.     Undei   Int. 

■>■••..  April  Jo.  1912. 

I  indophenolic  compounds  is  obtained  by 
basing  with  aromatic  amines  the   prodii't-   obtained 
<riden-.it  ion     products     of    earba/.ole 

described  in  the  principal  patent  (see  this  .]., 
I'd.'.  1174).     Again,  a  fuj  f  new  eompounds  is 

ined   by  .n  of   phenols  or  naphthols  or  their 

robstit  lit  ion    products    on   the    indophenOM   derived    from 

i/.''i' .     hi  esthei  the  new  compounds  cm   be 

I     into    sulphid'  which    are    of    blue 

■hades,  and  mostly  i  111'. 


Farbv.'  i l.i  vorm. 

lr.     Pat.     44, 


rung. 
Aug.  23,  1912.      Under  I  ,  Sept.  7,  1911 

far.    arylidohalogen-quinoncs    arc    converted    into    vat 

dyestufls  by  trestment  with  sulphur  and  sodium  sulphide, 

.  metallic  sulphides  or  •ulphydratcs  alone.     Such 


subst  antes  as  dianiliuo-dichloroquinone,  dihalogendianilino- 
diohloroquinone,  or  the  products  obtained  by  the  action 
of  ohloranil  on  naphthylamines,  etc.,  may  be  used.  The 
dvest  nils  give  various  shades  of  brown  from  the  hydro- 
sulphite  vat.— T.  F.  B. 

Vat  dyestuffs  of  the.  anthracene,  series  and  process  for  making 
them.  Soc.  pour  lTndustrie  Chimique  a  Bale.  Fr".  Pat. 
447,774,  Nov.  6,  1911. 

The  halogen  derivatives  of  anthraquinone-2.3-thioxan- 
thoncs,  C14He08<Vi(O>R  (where  R  is  a  benzene,  naphtha- 
lene, or  anthraquinone  radical)  are  condensed  with  mono- 
or  diaminoanthraquinones  or  their  substitution  products. 
The  thioxanthones  mentioned  may  be  prepared  either  by 
condensing  2-halogenanthraquinone-3carboxylic  acids 
with  halogenated  arylmercaptans,  or  by  halogenating  the 
unsubstituted  thioxanthones.  The  dyesluff  from  anthra- 
quinonc-2-bromo-3-car  boxy  lie  acid,  p-chlorothiophenol, 
ami  a-aminoanthraquinone  dyes  cotton  fast  reddish-brown 
shades  from  the  hydrosulphite  vat. — T.  F.  B 

Dimzo  dyes.  K.  Desamari,  Elberfeld,  and  A.  Zart,  Voh- 
winkel,  Assignors  to  Farbenfabr.  vorm.  F.  Baver  und 
Co.,  Elberfeld,  Germany.  U.S.  Pats.  1,051,136  and 
1,051,137,  Feb.  4,  1913. 

See  Eng.  Pat.  21,201  of  1910;  this  J.,  1911, 1108.— T.  F.  B. 

Trisazo  dyes.  A.  Blank,  Leverkusen,  Assignor  to  Farben- 
fabr. vorm.  F.  Baver  und  Co.,  Elberfeld,  Germany. 
I'.S.  Pats.  1,051,859  and  1,052,031,  Feb.  4,  1913. 

See  Fr.  Pat.  430,527  of  1911  ;  this  J.,  1911, 1306.— T.  F.  B. 

Azo  dye.  K.  Desamari,  0.  Giinther,  and  H.  Schweitzer, 
Elberfeld,  and  A.  Zart,  Vohwinkel,  Assignors  to  Farben- 
fabr. vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
U.S.  Pat.  1,052,135,  Feb.  4,  1913. 

See  Eng.  Pat.  21,202  of  1910;  this  J.,  1911,  1108.— T.  F.  B. 

Vat  dt/r.  W.  Bauer,  Vohwinkel,  A.  Herre,  and  R.  Mayer, 
Assignors  to  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.     U.S.  Pat.  1,051,856,  Feb.  4,  1913. 

SEECer.  Pat.  247,321  of  1911  ;this  J.,  1912,678.— T.  F.  B. 

[Anthracene]  dye-stuffs  dyeing  violet  to  blue  shades  on  wool ; 

J'rocess    for    producing -.     Farbenfabr.     vorm.     F. 

Bayer  und  Co.     Fr.  Pat.  447,196,  Aug.  13,  1912.     Under 
Int.  Coi.v.,  Aug.  30,  1911. 

See  Eng.  Pat.  26,944  of  1911  ;  this  J.,  1912, 1025.— T.  F.  B. 

[Azo]  dyestuffs  und  their  production.  H.  Levinstein  and 
•  I.  Baddiley,  Blackley,  Assignors  to  Levinstein,  Ltd., 
Manchester.     U.S.  Pat.  1,052,262,  Feb.  4,  1912. 

See  Fr.  Pat.  I2.-..38S  of  1911  ;  this  J.,  1911,  886.— T.  F.  B. 

K'-lodihydrobenzo-p-thiazine  ;  Compounds  derived  from 

a  ad  process  of  making  them.     Act.  Ges.  f.  Anilinfahr. 
Fr.  Pat.  447,179,  Oct.  19,  1911. 

:    Pat.  243,196  of  1910  ;  this  J.,  1912,  325.— T.  F.  H. 

I  o]dyt   luffs  for  cotton  ;  Process  for  preparing  violet . 

Che. ii.    Fabr.   Griesheim-Elektron.    Fr.   Pat.   447,199, 
Aug.   13,  1912. 

See  Eng.  l'at.  18,648  of  1912  ;  this  J.,  1912, 1073.— T.  F.  B. 

Aminoazobenzene,  its  homologues  and  analogues;    Process 

for   making  acetyl  compounds  of .     Kallc   und  Co. 

A.-G.     Fr.  Pat.  447,644,  Aug.  26,  1912. 

See  Ger.  Pat.  253,884  of  1912  ;  this  J.,  1913,  79.— T.  F.  B. 

Pigment.     U.S.    Pat.    1,052,145.     See   XIII. 
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Cotton,  wool,  and  silk  in  mixed  fabrics ;  Quantitative  deter- 
mination  of -.     V.    Villa vecchia    and    A.    Cappelli. 

Rev.  Gen.  Mat.  Col.,  1913,  17,  33—37. 

The  methods  employed  by  the  authors  in  the  Italian 
excise  laboratory  are  described  and  compared  with  certain 
other  methods  which  have  been  proposed.  The  authors 
adopt  the  plan  of  making  direct  determinations  of  all  the 
fibres  and  of  the  moisture,  calculating  the  finish,  the 
loading,  the  colouring  matter  and  the  losses  together  by 
difference.  This  value  is  then  distributed  proportionally 
among  all  the  fibres  present,  whilst  the  moisture  is  dis- 
tributed in  the  proportion  of  the  normal  moisture  coeffi- 
cients of  the  various  fibres.  These  coefficients,  expressed 
as  percentages  of  the  dry  fibres,  are  :  cotton,  8-11;  wool, 
12-36  ;  silk,  9-29  ;  weighted  silk,  black,  13-64  ;  weighted 
silk,  white  and  coloured,  9-89.  Determination  of  cotton. — 
.5  grms.  of  the  fabric  are  boiled  for  15  minutes  with  100  c.c. 
of  1  per  cent,  sodium  carbonate.  The  fabric  is  washed, 
treated  with  100  c.c.  of  a  10  per  cent,  solution  of  potassium 
hydroxide,  and  heated  until  all  the  animal  fibre  is  dissolved. 
The  residue  is  washed,  boiled  for  15  minutes  with  100  c.c. 
of  water,  washed  finally  with  alcohol  and  ether,  and 
weighed  after  drying  at  100° — 105°  C.  Determination  of 
wool. — 5  grms.  of  the  fabric  are  boiled  for  15  minutes  with 
100  c.c.  of  1  per  cent,  sodium  carbonate  ;  it  is  washed  and 
digested  for  2  hours  in  cold  sulphuric  acid  of  sp.  gr.  1-671 
(74-7  per  cent.).  The  residue  is  thoroughly  washed,  boiled 
for  15  minutes  in  100  c.c.  of  water,  washed  with  alcohol 
and  ether  and  dried.  Determination  of  silk. — 5  grms.  of 
the  fabric  are  boiled  with  sodium  carbonate,  as  above,  and 
washed  ;  the  material  is  again  boiled  for  15  minutes  with 
distilled  water,  washed  with  alcohol  and  ether,  and  dried 
at  100°— 105°  C.  The  purified  fabric  is  then  weighed  (P) 
and  plunged  for  one  minute  into  100  c.c.  of  a  boiling  solu- 
tion of  zinc  chloride  (sp.  gr.  1-711) ;  the  residue  is  washed 
with  slightly  acidulated  water,  then  with  pure  water, 
alcohol,  and  ether,  and  finally  dried  and  weighed  (P'). 
The   percentage    of    silk    is    calculated    by   the    formula 

(P— P')xl00      T  .     M     .         ...,--, 

c .     Instead  of  zmc  chloride,  Lowes  reagent 

may  be  employed  for  dissolving  the  silk,  an  immersion  of 
2 — 3  hours  being  allowed  ;  preferably  two  determinations, 
one  in  each  way,  should  be  made.  The  results  are  calcu- 
lated in  the  following  manner  :  Let  U  =  percentage  of 
moisture  ;  A  =  sum  of  the  dressing  and  colouring  matters  ; 
f,.f;,f3=the  percentages  of  dry  fibres  found  ;  K,,K2.K3  = 
the  coefficients  of  moisture  of  the  dry  fibres,  andX^Xj.Xj 
—  the  percentages  of  the  respective  fibres  together  with 
their  dressing,  colouring,  and  moisture,  then  Xx  = 

f,(100-U)  Uf,k, 

100— U— A  + 


and  X,    and    X,   arc 


•imilarly  found  by  substituting  the  respective  values  of 
and  k  in  the  numerators  of  the  above  equation.  This 
nethod  of  making  direct  determinations  of  all  the  fibres 
nd  distributing  the  dressing,  colouring,  and  moisture 
tetween  them  possesses  the  advantage  of  affording  residts 
irrctly  comparable  with  those  obtained  by  unravelling 
be  fabric— J.  F.  B. 


flenium  in  sulphite  pulp  digestion  liquor  ;    The  presence 

°f •     P.  Klason  and  H.  Mellquist.  Papierfabrikant, 

1913,  11,  145—148. 

<  a  previous  paper  (this  J.,  1910,  343)  the  injurious 
tion  of  minute  quantities  of  selenium  in  the  digestion 
Mid  "  was  described.  The  presence  of  selenium  may 
detected  by  the  rod  precipitate  formed  on  acidification 
th  hydrochloric  acid,  for  which  purpose  it  is  desirable 
eviously  to  concentrate  a  sufficient  quantity  of  the 
icul "  and  remove  most  of  the  calcium  salts.  In 
Uctice,  the  "  acid  "  may  contain  organic  matters  which 
'erfere  with  tho  recognition  of  the  red  colouration; 
1  mch  case*    tho    test    is    best    made   by  burning  the 


precipitate  as  described  below.  The  quantitative  deter- 
mination of  the  selenium  is  carried  out  in  the  following 
manner : — One  litre  of  bisulphite  liquor  containing 
selenium  is  evaporated  until  the  free  sulphurous  acid  is 
expelled.  Evaporation  is  continued,  with  addition  of 
hydrochloric  acid  sufficient  to  prevent  the  separation 
of  calcium  sulphite,  until  the  volume  is  reduced  to 
200 — 300  c.c.  The  liquid  is  transferred  to  a  beaker, 
made  distinctly  acid  with  hydrochloric  acid  and  boiled 
until  the  last  trace  of  sulphur  dioxide  is  removed.  After 
adding  some  stannous  chloride  and  again  boiling,  the 
beaker  is  set  aside  with  a  cover  for  24 — 48  hours.  The 
liquid  must  not  be  too  acid  nor  too  highly  concentrated, 
otherwise  calcium  sulphate  may  cause  trouble.  The 
deposit  of  selenium  is  collected  on  a  tight  asbestos  plug 
in  a  sublimation  tube,  and  after  the  tube  has  been 
thoroughly  dried,  the  selenium  is  burnt  to  selenious  acid 
which  is  determined  volumetrically  with  iodine  in  the 
manner  described  previously  (this" J.,  1910,  375).  The 
results  are  slightly  below  the  true  values,  but  the  authors 
failed  to  find  a  more  suitable  method  for  the  purpose  in 
view.  In  the  case  of  technical  digestion  liquors,  samples 
of  3  or  5  litres  are  evaporated  and  reduced  in  separate 
quantities  of  1  litre  each,  the  deposits  being  united  on 
the  filter.  The  presence  of  selenium  is  disguised  by 
the  organic  matter  until  the  deposit  in  the  sublimation 
tube  is  burnt,  when  a  red  powder  of  selenious  acid  with 
characteristic  odour  is  obtained.  Typical  digestion 
"  acids  "  showed  0-013 — 00 19  mgrm.  of  selenium  per 
;  litre.  The  sharpest  method  for  testing  whether  the 
i  quantity  of  selenium  present  is  sufficient  to  induce  serious 
|  changes  in  the  composition  of  the  liquor  consists  in 
\  heating  some  of  the  liquors  in  a  sealed  tube  from  which 
the  air  has  been  displaced  by  carbon  dioxide.  The  tube 
is  heated  in  a  bath  of  boiling  xylene  at  137°  C.  for  15 
hours,  and  the  alteration  in  composition,  owing  to  the 
i  formation  of  calcium  sulphate,  is  ascertained.  The  liquor 
showing  0019  mgrm.  of  selenium  per  litre  on  analysis 
j  was  found  to  undergo  considerable  deterioration  on  heating. 
In  the  sulphite  pulp  mills,  no  selenium  deposit  was  found 
|  on  the  stones  of  the  acid  apparatus  nor  in  the  sludge 
|  in  the  acid  chamber.  All  the  selenium  volatilised  from 
the  ore  must  therefore  either  go  into  the  liquor  or  escape 
partially  into  the  air.  Washing  the  gases  with  sprays  of 
water  in  a  tower,  before  absorbing  them,  failed  to  remove 
the  selenium  entirely,  and  even  with  the  most  effective 
washing  apparatus,  some  of  the  selenium  in  the  ore  will 
enter  the  digestion  "  acid,"  causing  troubles  the  extent 
of  which  will  depend  on  the  quantity  so  passing. — J.  F.  B. 


Viscose  and  formylccllulosc  ;    Artificial  products  from . 

G.  Bonwitt.  Z.  angew.  Chem.,  1913,  26,  89—91. 
The  manufacture  of  moulded  masses,  films,  bottle  taps, 
etc.  from  viscose,  as  carried  out  in  Germany,  is  described. 
The  massive  solids  are  prepared  in  the  following  manner  :— 
The  cellulose  xanthogenatc  resulting  from  the  action  <>f 
carbon  bisulphide  on  alkali-cellulose  is  left  to  mature  a( 
rest  for  one  or  two  days,  the  granular  mass  is  worked  up 
for  about  an  hour  in  a  kneading  machine  and  allowed 
to  remain  another  24  hours  at  rest.  The  homogeneous 
paste  is  forced  through  a  cording  press  to  eliminate 
air  bubbles  and  is  then  charged  direct  into  pipes  or  receivers 
in  which  it  is  dried  for  24—36  hours  at  a  temperature  of 
30°  0.  During  this  treatment,  the  cellulose  xanthogenate 
is  decomposed  and  cellulose  is  produced.  The  heating  ifl 
performed  in  closed  vessels  to  prevent  frothing  by  the 
evolution  of  carbon  bisulphide  and  deformation  of  tin- 
mass.  The  solids  so  produced  next  undergo  lixiviation 
by  a  special  process  and  then  consist  of  pure  oelluloM  of 
rubber-like  consistence.  The  products  are  dried  in 
vacuum  chambers  with  special  precaution!  to  pr<  •■ 
deformation,  which  very  readily  occurs  with  uneven 
drying.  All  kinds  of  inert  and  colouring  matter!  suitable 
for  particular  purpose!  may  be  incorporated  with  the 
viscose  paste.  The  moulded  ma  MP!  may  be  polished  by 
dipping  them  in  a  10  per  cent,  solution  of  viscose  and  fixing 
tho  film  by  heating  at  100c  C,  and  they  may  bo_  water- 
proofed by  similar  treatment  with  a  solution  ot 
nitrocellulose  or  cellulose  acetate.     Films,  dialyscri  and 
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I    articles    arc    also    produced    from    formylcellulose. 

The  only  factory  at  which  this  process  1-  worked  is  at 
Sydowsauc,  and  the  ran  material  i^  hydrated  cellulose  in 
the  form  of  artificial  silk  waste.  This  ia  readily  dissolved 
by  80  -96  pst  cent,  formic  acid  yielding  pure  cellulose 
tnformate.  The  product  of  the  reaction  is  dissolved 
in  hot  lactic  acid  and.  after  distilling  off  the  formic  acid, 
.4  >  leaf  ropy  syrup  is  obtained  which  solidities  on  exposure 
to  the  air  to  a  plastic  solid.  According  to  another  process 
which  is  also  worked,  the  solution  of  cellulose  formate 
i<  precipitated  by  amyl  acetate,  amyl  formate  or  alcohol 
■    mixtni  hydrocarbon  and  alcohol.     A  tough 

plastic   mass  i>  thereby  deposited   which  may   be  worked 
up  in  the  usual  wa\   with  camphor  or  camphor  substitutes. 

—J.  F.  B. 


Pu^r       .\  , ,,  ,,f  at], /ill)  f,,r  the  manufacture  of . 

<".  Beadle  and  H.  P.  Stevens.     .1.  Roy.  Son.  Arts.  1913, 
61.  341 

After  alluding  to  the  fact  that  the  supply  of  pulp  wood, 
|»artieularly  in  the  United  States,  is  showing  material 
signs  of  exhaustion,  the  authors  pass  in  review  the  records 
of  recent  in\  11s  of  proposed  new  sources  of  supply 

"■f  papermakim:  tibres.  They  refer  principally  to  the 
investigations  carried  out  by  the  U.S.  Forest  Service 
*t  Wausaw  on  the  utilisation  of  coniferous  woods  of 
inferior  quality  (this  J.,  1913,  K?2):  Raitt's  investigations 
on  bamboo  (thi-  J.,  1912,  870,  1025);  cotton  seed  hull 
fibre;     l>aiM  tieularly    the    M<  Mullen    process    of 

-hreddn  .  tried  out  in  Cubs  ;    Brand's  investigations 

OB  American  crop  plants  (this  .F..  1912.   120),  and  finally 
more    fully,    to   their    own    e\j)eriincnt s   with   Hedychium 
coronnrium    (this    .T..     1912.    870).    The    extraordinary 
development  of  this  plant  in  Brazil  is  described  and  the 
authors  have  also  carried  out  experiments  with  plants 
*n  at   Kew.     The  papers  prepared  from  Hedychium 
fibre  are  among  the  strongest   hitherto  recorded,  equal 
•iperior  to  the  best  manila  papers,  and  are  particularly 
ihle  f..r  the  manufacture  of  paper  yarns  for  textile 
purpo*< ■-.     The  following  table  has  been  compiled  by  the 
authors  to  give   a   comparative   survey   of  the   possible 
importance  of  the  principal  new  papermaking  materials 
now  undcr^"in'_'  development. 


'    Parchment  papers  containing  magnesium  chloride  ;  Influence 

of  heat   and   storage   on — ■ — .     ('.    Bartsoh.    Mitt.    K. 
Materialpriif..   1913.  30,  400—404. 

In  1907  the  author  conducted  experiments  on  the  effect 
of  heat  on  parchment  papers  containing  magnesium 
chloride,  testing  their  strength  comparatively  with  that 
of  the  same  papers  similarly  treated  after  washing  out  the 
salt.  Those  experiments  showed  that  heating  for  15  days 
at  ."in  ( '.  had  no  injtu-ious  effect  upon  the  tensile  strength 
anil  elongation,  but  reduced  the  resistance  to  creasing 
to  some  slight  extent.  Heating  for  3  days  at  60°  C. 
produced  profound  changes  in  the  papers  containing 
magnesium  chloride,  whilst  heating  for  30  days  at  the 
same  temperature  practically  destroyed  them.  The 
author  placed  the  papers  away  for  4  years  and  now 
publishes  the  results  of  tensile  and  creasing  tests  which 
show  the  influence  of  storage.  The  papers  containing 
magnesium  chloride  showed,  after  4  years'  storage,  a 
slight  increase  in  tensile  strength  and  a  slight  decrease 
I  in  elongation.  The  differences  were  small  and  are 
attributable  to  slight  changes  in  hygroscopic  moisture. 
Similar  results  were  recorded  w-ith  the  papers  freed  from 
magnesium  chloride.  The  tests  for  resistance  to  creasing 
showed,  however,  very  large  losses  as  the  result  of  storage. 
In  the  case  of  the  papers  containing  magnesium  chloride, 
the  losses  of  resistance  ranged  from  65  to  88  per  cent., 
whilst  in  the  case  of  the  papers  free  from  salts  the  losses 
ranged  from  50  to  59  per  cent.  The  author  concludes  that 
exposure  to  a  temperature  of  30°  C.  for  15  days  is  not  a 
sufficiently  severe  test  to  indicate  the  probable  deteriora- 
tion of  such  papers  during  storage,  and  that  a  test  by 
heating  at  40°— 45°  C.  for  10  days  might  give  a  more 
accurate  measure  of  the  probable  change. — J.  F.  B. 

Hydration  in  paper  making  processes.    C.  Beadle  and  H.  P. 
Stevens.     Sec  Liverpool  Section,  p.  217. 

Patents. 

Husking  kernels  or  seeds  and  obtaining  products  therefrom. 
[Preparing  the  kernels  of  "  St.  John's  bread  "  for  use  in 
the  textile  industry.']  A.  Heinemann,  Worms,  Germanv. 
U.S.  Pat.  1,051,582,  Jan.  28,  1913. 

The  kernels  of  "  St.  John's  bread  "  (carob)  are  prepared  for 
use  in  the  textile  industry  by  treating  them  with  75  per  cent. 


PUnt 


Acres  under 
cultivation. 
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Tons  per  acre 

per  annum 

of  dry  raw 

material. 


Tons  of  raw 

fibre  per  annum 

on  total  area. 


Percentage 

yield  of  pulp 

on  dry  raw 

material. 


Tons  of  pulp 

per  acre 

per  annum. 


Tons  of  pulp 

per  annum 

on  total  area. 


30,000,000 

17M.000 

7J0.000 

2,000.000 

10,000,000 


10 
3-0 
2-0 
10 

0-45 

6—10 


30,000,000 

450,000 

1,500,000 

2,000,000 

150,000 

4,500,000 


16 

■ 

to 


18 


10 


rorda 
10 


12—18 
32—40 

35 

30 

75 
35—40 

20 

60 


45 
45 


1 
( 


0-12 
1-00 
0-70 
0-30 

0-15 
1-00 
4-00 


1-35 

to 

1-57 


0-20 


3,600,000 
150,000 
500,000 
600,000 
112,000 

1,500,000 


foperafa  cyliiidrica,  P. B.)  from  Tripoli     I  HUsation 

'•!  I  L    '  .".      L  Jnd.    Chirn.,    1913,    13 

17 

Thi:    gran*.    Imperata    cylindrica,     V.  15,    rat*,    europoea, 
Anders*.    < fsiynr>i*    L..    Saee&nm    Lam..    /.    arundinaeea 

.  which  grow* abundantly  inTripoli,  I- 
"imilari-  ,-,  ,nn  $portum,  L.)  and  all 

lematimtmm,  L).     laboratory  experiment*  indicate  that  it 
would  prove  equally  Btefol  si  toe  plants  mentioned 
raw  -  r  manufacture.    The  air-dried  1<  i 

10  l*r  cent,  of  their  weight  of  ceOulow  . 
!ar  in  chara  it  obtained  from  alfa  or  esparto. 

—A 


—J.  F.  B. 

sulphuric  acid  in  order  to  dissolve  the  husks,  the  mixture 
being  stirred  at  ordinary  temperatures  for  several  hour*. 
The  liquor,  containing  the  dissolved  husks,  is  withdrawn, 
diluted  with  water,  and  the  precipitated  product  ■ 
separated  fromthe  diluted  liquor  ;  the  precipitated  proi 
and  t  lie  busked  kernels  are  finally  washed  and  dried. — B 

"  St.  John's  bread  "  or  carob  tree  ;   The  husking  of  kernel*  or 

■ '  'Is  of  the and  the.  obtainnwnt  of  products  [for  us' 

,  n  the  textile,  industry]  therefrom.  J.  Y.  Johnson,  London. 
From  Chen.  Pabr.  Dr.  Adolf  Heinemann,  Worms  on 
Hhine,  (Jermany.     Kng.  Pat.  2750,  Feb.  2,  1912. 

See  U.S.   Pat,    1.051582  of  1913;    preceding.— T.  F.  E, 
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Flax;     Treatment    of    waste .     A.    Kube,     Walditz, 

Germany.     Eng.  Pat,  10,422,  May  2,  1912. 

See  Fr.  Pat.  443,205  of  1912  ;  this  J.,  1912, 1026.— T.  F.  B. 

Wool  washing  and  degreasing  machine.  J.  Baudot,  Tour- 
coing,   France.     U.S.   Pat.    1,051,944,   Feb.   4,    1913. 

SEEFr.  Pat.  413,442  of  1910;  this  J.,  1910,  1102.— T.  F.  B. 

Preparation  of  ammonium  sulphate  [and  glycerin,  from 
distillery  vinasse,  etc.]  Additions  to  Fr.  Pat.  442,923. 
See  VII. 


VI.— BLEACHING ;   DYEING;    PRINTING; 
FINISHING. 

Bleaching  of  cotton  with  hypochlorite  solutions  ;   Formation 

of  chloramines  in  the .     R.  E.   Crowther.     J.  Soc. 

Dyers  and  Col.,  1913,  29,  38^0. 

Resist-marks  which  occurred  in  cotton  piece-goods  dyed 
with  a  substantive  dyestuff  were  found  to  be  due  to 
oxycellulose,  the  cause  of  the  production  of  which  has  not 
yet  been  explained.  The  spots  were  found  to  be  associated 
with  small  nuclei  which  had  the  appearance  of  cotton 
husk  or  stalk,  and  which  gave  lignocellulose  reactions. 
The  high  nitrogen  content  of  these  nuclei,  and  the  fact 
that  the  cloth  when  bleached  without  chlorine  did  not 
show  the  resist-marks,  indicate  the  formation  of  chlor- 
amines as  the  cause  of  the  trouble.  Experiments  with 
unscoured  grey  yarn  did  not  support  this  view,  however, 
and  if  the  nitrogenous  constituents  of  cotton  form  chlor- 
amines at  all,  these  chloramines  are  quite  different  from 
those  formed  when  unscoured  linen  is  treated  with  hypo- 
chlorites, for  they  are  completely  removed  by  prolonged 
washing  with  water.  It  was  also  noticed  that  unscoured 
grey  yarn  which  had  been  treated  with  hypochlorite  and 
then  thoroughly  washed,  showed  a  strong  tendency  to 
become  discoloured  on  steaming.  This  was  entirely 
prevented  by  thoroughly  scouring  before  treating  with 
hypochlorite.  The  importance  of  thorough  scouring  before 
chemicking  is  emphasised  by  this  experiment,  in  contrast 
to  the  view  of  Erban  (Farber-Zeit.,  1912,  370),  although 
the  author's  nitrogen  determinations  showed  that  this 
yellowing  on  steaming  was  not  a  function  of  the  nitrogen 
content  of  the  cotton.  Further  experiments  are  being 
made  on  the  action  of  hypochlorites  on  the  colouring 
matter  of  Egyptian  cotton.  In  the  discussion  Knecht 
said  that  wool  which  had  been  treated  with  chlorine  and 
then  well  washei,  retained  for  a  long  period  the  property 
of  decomposing  potassium  iodide.  Ermen  stated  that  the 
omission  of  washing  between  chemicking  and  souring 
caused  linen  collars  to  turn  yellow  on  ironing.— J.  B. 

Blacks;     Distinguishing    direct    and    developed from 

mlphidt  or  Aniline  Blanks  on  dyed  cotton.     G.  E.  Holden. 
J.  Soc.  Dyers  and  Col.,  1913,  29,  36. 

The  pattern  to  be  tested  is  singed  in  a  Bunsen  flame,  or 
ignited,  and,  after  extinguishing,  the  colour  of  the  burned 
portion  observed.  The  substantive,  developed,  and 
coupled  blacks  give  a  light  brown  colouration,  while  the 
sulphide  dyestuffs  and  Aniline  Blacks  give  a  faint  black- 
brown. — J.  B. 

Alizarin   Viridine  ;    Note  on  the  fixation  of .     J.   R. 

Hannay.     J.   Soc.   Dyers  and  Col.,    1913,   29,   36—38. 

Alizarin  Viridine  when  printed  with  the  quantity  of 
chrome  mordant  usually  found  sufficient  for  dyestuffs 
of  this  class  gave  results  which  did  not  satisfy  the  highest 
requirements  as  to  fastness  to  soaping.  By  increasing 
the  quantity  of  mordant  to  a  minimum  of  1-5  volumes  of 
chromium  acetate  (6 — 7  per  cent,  Cr203)  for  each  volume 
of  dyestuff  paste,  shades  were  obtained  which  withstood 
severe  soaping.  The  newer  brands  of  the  dyestuff  behave 
in  the  same  way. — J.  B. 


Neutral   salt    reactions.     Procter.     See    VII. 

Patents. 

Dyeing-machine.     H.    A.    Noar,    Philadelphia,    Pa.     U.S. 
Pat,   1,052,168,  Feb.  4,   1913. 

A  hank  dyeing  machine  in  which  the  liquor  is  caused  to 
circulate  horizontally  by  means  of  a  pump,  uniform 
distribution  of  the  liquor  being  secured  by  connecting  the 
entrance  and  exit  pipes  with  two  end  chambers,  separated 
from  the  main  body  of  the  vat  by  perforated  plates.  The 
hanks  are  kept  in  a  vertical  position  by  means  of  a  pair 
of  spaced  sticks,  which  are  caused  to  rotate  by  suitable 
mechanism. — J.  B. 


Dyeing  machine  ;    Raw  stock 


-.     Z.  E.  Noah,  Greens. 
boro\  N.C.     U.S.  Pat.  1,052,371,  Feb.  4,  1913. 

The  machine  consists  of  a  series  of  compartments  each  of 
which  is  fitted  with  (a)  a  double,  endless  belt  of  wire  mesh 
by  means  of  which  the  loose  cotton  is  circulated  in  the 
dye-vat,  (b)  a  pair  of  squeezing  rollers  for  removing  excess 
dye-liquor,  and  (c)  a  second  set  of  endless  belts,  fixed  at 
an  inclined  position  to  the  vat,  by  means  of  which  the 
dyed  cotton  is  circulated  in  the  air  for  the  purpose  of 
oxidising  the  colour.  This  series  of  operations  is  repeated 
in  each  successive  compartment. — J.  B. 

Resist  effects  under  vat  dyestuffs  ;  Production  of .     The 

Calico  Printers  Association.  Manchester,  and  B.  Daven- 
port, Hyde.     Eng.  Pat.  8738,  April  13,  1912. 

A  new  resist  paste  for  vat  dyestuffs  consists  mainly  (at 
least  50  per  cent,  by  volume)  of  resinous  and/or  fatty 
substances,  incorporated  with  which  are  salts  of  heavy 
metals.  The  object  of  these  latter  is  to  secure  thorough 
penetration  of  the  fibre,  the  water-soluble  salts  of  lead  and 
copper  having  been  found  to  be  the  most  suitable.  The 
incorporation  is  brought  about  by  melting  together  resin 
and  or  its  equivalent  and  stearic  acid  or  its  equivalent, 
together  with  a  suitable  solvent,  for  example  turpentine, 
and  pouring  this  mixture  into  a  solution  of  the  metallic 
salt,  suitably  thickened.  The  resist  is  applied  preferably 
by  a  roller  printing  machine.  The  invention  consists  in 
a  combination  of  the  use  of  the  new  resist  paste,  together 
with  the  use  of  a  roller  vat  in  the  subsequent  dyeing 
operation. — J.  B. 


Mercerising  stockings  or  similar  knitted  and  woven  goods  ; 

Means  for .     B.  Muller,  Chemnitz,  Germanv.     Eng. 

Pat,  2141,  Jan.  26,  1912. 

SEEFr.  Pat.  433,1 15  of  1911  ;  this  J.,  1912,  124.— T.  F.  B. 


Vat-dyeing    'machine.     A.    Ashworth,    Bury.     U.S.     Pat, 
1,052,399,  Feb.  4.   1913. 

See  Eng.  Pat.  24,434  of  1910  ;  this  J.,  191 1,  1310.— T.  F.  B. 

Dyeing  vegetable  fibres   with  halogenated   indigo  dyestuffs  ; 

Process  for .     L.  Cassella  and  Co.     Fr.  Pat.  447,629, 

Nov.  2,  1911. 

See  U.S.Pat.  1,029,066  of  1912  ;  this  J., 1912,  638.—  T.F.B. 

Brown  resists  on  the  vegetable  fibres  of  articles  dyed  by  the 

Pru&homme  process  ;    Process  for  producing  fast . 

C.  Pilz,  Uesing,  Austria.     Eng.  Pat.  26,576,  Nov.  28, 
1911.     Under  Int.  Conv.,  Dec.  19,  1910. 

SEEGer.  Pat.  242,  611  of  1911  ;  this  J.,  1912,  280.—  T.  F.  B. 

Drying    sized    yams    and    warps;     Apparatus    for . 

A.  N.  Man.  Thorncr,  near  I>-eds.     U.S.  Pat.  1,052,074, 

Feb.  4,   1913. 
See  Eng.  Pat.  1303  of  1911  ;  this  J.,  1912,  ON.—  T.  F.  B. 


M'thod  of  tailing  rhliaides  of  carbon.     Eng.   Pat.   7269. 

See  XV 
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ess  ,    Catalytic  oxidation   of- 


-.    //.    D.  Mens- 
ghini.    Caz.  "chim.  iUL,  1913,  43.  L,  81— IK). 

Ill  author  has  carried  out  further  experiments  <>n  the 
idation  of  ammonia  (see  this  J.,  1912.  :5s:*). 
A  mixture  of  air  and  ammonia  vapour  containing  a  Blight 
t  ammonia  ahove  that  required  according  to  the 
equation:  4NH  INO     BH,0,  was  passed  ever  the 

.  vsl  at  the  rat.  .>f  aliout  2<»  litres  per  hour  at  tempera- 
lun-s  between  MM  an.l  ii.">(i  ( '..  ami  the  percentage  of 
. L'lii  combined  was  determined.  A  summary 
«.f  the  results  i>  given  in  the  following  table,  the  catalysts 
■sad  being  :  (a)  burnt  pyrites  containing  0-53  per  cent,  of 
copper,  (>>)  ferric  oxide,  (c)  chromic  oxide,  (d)  manganese 
dioxide,  («)  oxides  <>f  rare  earths  (mainly  neo-  and  praseo- 
dymium and  lanthanum)  from  monazfte,  after  separation 
<>f  the  thorium,  and  (/)  cerium  dioxide. 
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A  few  experiment*,  in  which  the  reaction  products  were 
absorbeil  in  . .>n>  entrated  sulphuric  acid  and  the  total 
nitrogen,  ammonia,  and  nitrous  acid  determined,  showed 
that  .•   relatively  low  temperatures  there  is  a  not 

inappreciable  loss  of  nitrogen  ;  this  loss  is  diminished  by 
increasing  the  velocity  of  th>-  current  of  gas,  and  is  greater 
with  catalysts  which  become  active  only  at  the  higher 
temperat,  -  this  J.,  1912,  280.)— A.  8. 

Borate.  Th>  matem,  horxr  arid,  aimnonia,  and  water,  at 
M  <  i  B1  rgi  Atti  R.  Accad.  dei  Lincei,  Roma. 
1912,  21.  II..  B  •;  1913,  22,  I.,  90—95. 

The  author  has  applied  the  phase  rule  to  the  study  of  the 
compound*  formed  by  the  interaction  of  boric  acid  and 
ammonia  in  aqueous  eolation.  Weighed  quantities  of 
bark  a<  id  w>r>-  mix<d  with  measured  quantities  of 
ammonia  solution  and  water,  both  free  from  carbonic 
acid,  and  the  mixtures  pete  maintained  at  30°  C.  in 
•    thTr  ."n,    until   equilibrium    was 

atta.  id    and    liquid    phases    were     then 

analw-d     neparately,     and     tie-     r  fault  |     were      plotted 
in  a  triangular  diagram.      It    wa-  found  that    in  aqueous 
it    30    <  .   tie-   only   tWO   Compounds   Of   ammonia 

and  bark  acid  formed  are:    (NH4),0,oB10„8H10  and 

2  Ml,  .<>.»('., ii,    ,H  .it.      ,\    - 

Cry  tallisation  of  pure —     from   tolu- 
ti'mt  ronirjinmi/  iron,   and  th»   artificial  preparation  of 

hnbArirr  Jill    «.■.   '     F.     Wirth.      'A. 

an.  26.    i I      - 

t  ¥  mlphate  fr<<-  from  iron  is  largely  used  in  the 
.rid  for  the  pi   paration  i  1  i  paper. 

At  I  .'iiminnim  ndphate  solutions  are  freed 

from  iron  by  a  trou  precipitation  procet  .     Tbi 

author  I  experin  *   thai    pure  aluminium  sulphate 

•,..t  be  obtained  '  I  dhsation  from  ■olutions  con- 

taming   '  .lid 

impounds.      This  in  not  t  h<-  I 
howerer,  with  aluminium  sulphate  and  ferrous  sulph 

and  a  »t  udy  of  t  he  i<  r  tern  composed  <.f  these  two 

riatm    and    water    at  shown    that     under 

n  and  temperat  ore,  pure 
aliirnu..  -  obtained  directly  by  crysf  all 

nlphatc,     'I  h. 


equilibrium  diagram  of  the  system  is  shown  in  the  figure, 
AC  representing  the  solubility  of  aluminium  sulphate  in 
presence  of  ferrous  sulphate,  BD  the  solubility  of  ferrous 


Mo/  FeSO^  in  KMiO  Grams  eT Liquid  (T?51 

__l i .       i       ' 

O.i 


V 


sulphate  in  presence  of  aluminium  sulphate,  and  CD  the 
solubility  of  ferrous  aluminium  sulphate  (halotriehite) 
EeS01.AI,(S04)3.24H,0.  By  the  evaporation  at  25° C. 
of  solutions  of  aluminium  sulphate  and  ferrous  sulphate, 
the  composition  of  which  is  represented  by  a  point  within 
the  triangle,  OAC,  crystals  of  pure  aluminium  sulphate  are 
obtained.  Any  ferric  iron  in  the  solution  should  first  be 
reduced  by  hydrogen,  sulphur  dioxide,  hydrogen  sulphide, 
or  the  like,  and  crystallisation  is  preferably  effected  in  a 
reducing  atmosphere.  The  equilibrium  diagram  given 
also  affords  an  explanation  of  the  fact  that  no  separation 
of  halotriehite  occurs  when  saturated  solutions  of  alu- 
minium and  ferrous  sulphates  are  mixed.  A  mixture  of 
equal  quantities  of  the  two  solutions  has  the  composition 
represented  by  the  point,  R,  i.e.,  it  is  unsaturated  — A.  S. 

Ferric  salts  and  thiosvlphates  ;   The  reaction  between . 

J.  T.  Hewitt  and  G.  R.  Mann.     Chem.  Soc.  Proc,  1913, 
29,  30. 

The  authors  have  studied  the  reduction  of  solutions  of 
ammonia  ferric  alum  by  sodium  thiosulphate  and  of  other 
ferric  solutions  made  up  with  the  alum  and  potassium 
thiocyanate,  phenol,  or  acetoacetic  ester.  The  rate  at 
which  ammonium  ferrisulphate  reacts  is  slower  than  that 
shown  by  ferric  chloride  :  the  iron  probably  forms  part 
of  a  negative  complex.  The  reactions  measured  proved 
to  be  all  of  the  fourth  order. 


(lold  salts  ;   Delicate  colour  reactions  of- 


.     J.  E.  Saul. 

Analyst,  1913,  38,  54. 

When  one  volume  of  a  0T  per  cent,  solution  of  certain 
aromatic  reducing  agents,  such  as  quinol,  pyrogallol,  etc., 
is  added  to  10  vols,  of  a  solution  containing  0002  per  cent. 
of  auric  chloride,  a  violet  colloidal  solution  of  gold  is 
produced  in  the  course  of  two  minutes.  The  colours  vary 
according  to  the  reagent  used  and  the  strength  of  the 
solution,  those  yielded  by  metol  (the  methyl  ether  of 
p  amino  phenol)  and  quinol  being  particularly  fine,  p- 
Phenylenediamine  gives  a  dark  yellowish -green  solution, 
which  after  a  time  undergoes  further  colour  changes,  and 
tin-,  react  ion,  being  specially  delicate,  is  suggested  as  a 
for  traces  of  gold  salts,  for  which  purpose  one  volume 
of  a  01  per  cent,  solution  of  p- phenylenediamine  is  added 
to  10  vols,  of  a  solution  containing  0-0005  per  cent,  of  gold 
chloride  ;  a  distinct  greenish-yellow  colouration  is  observed 
even  with  a  solution  containing  only  00001  per  cent,  of 
I  he  gold  salt.      F.  Sous. 

SHi i,   chloriii   "nil  silver  bromide;    Determination  of  the 

ftnin<   <ij  dissociation  of  molten .    (!.  Schulze,     '/■■ 

Qektrochem.,  1913,  19,  122—120. 
Win   .     oda  glass  is  immersed  in  molten  silver  chloride  «<r 
bromide,  silver  ions  diffuse  into  the  glass  in  exchange  for 
odium  i  at  this  J.,  1912,  490).    The  amount  of  silver 

which  enters  the  glass,  under  otherwise  similar  conditions, 
i    direct  ly  propori  ional  t..  t  he  concent  rat  ion  of  silver  ioni 
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in  the  melt,  so  long  as  this  is  small,  but  the  proportionality 
factor  cannot  be  obtained  with  the  pure  halide.  If  a  little 
sodium  chloride  or  bromide  is  added  to  the  silver  halide, 
the  diffusion  of  silver  into  the  glass  diminishes  considerably 
even  with  only  such  small  additions  as  1  per  cent,  of  sodium 
salt.  By  determining  the  extent  of  this  diminution  and 
applying  the  law  of  mass  action,  it  has  been  possible  to 
calculate  the  proportionality  factor,  and  hence  the  degree 
of  dissociation  of  the  pure  silver  salts.  At  461°  C.  it  is 
l>etween  1  •  1 7  x  10-3  and  1  -35  X  10~3  for  silver  chloride,  and 
at  450°  C.  it  is  2-3.1  x  10  *  for  silver  bromide.— W.  H.  P. 


J.  Soc.  Dyers  and 
1. 


Neutral  sail  reactions.     H.  R.  Procter 
Col.,  1913,  29,  40- 

If  the  observation  of  Arndt,  confirmed  by  Fort  (this  J., 
1912,  1030),  that  many  neutral  salts  react  alkaline  to 
indicators  at  a  high  temperature  is  to  be  explained  on  the 
grounds  of  hydrolysis,  then  it  must  mean  that  the  ionisation 
of  the  acid  is  less  raised  by  heat  than  that  of  the  base  and 
consequently  more  depressed  by  the  neutral  salts  present. 
No  data  in  support  of  this  are  available.  AVhc-n,  however, 
a  weak  base  or  a  weak  acid  takes  part  in  the  equilibrium, 
the  increased  alkalinity  observed  by  Fort  (loc.  cit.)  and 
the  increased  acidity  observed  by  Lloyd  (this  J.,  1910, 
1361)  have  long  been  known  as  a  necessary  consequence 
of  the  law  of  mass  action.  The  amount  of  acid  or  alkaline 
reaction  produced  in  this  way  is  usually  too  limited  to  be 
of  technical  importance.  When,  however,  a  weak  ampho- 
teric substance  is  present,  capable  of  forming  ionisable 
salts,  as  in  many  proteins,  skin,  wool,  and  possibly  cotton, 
the  case  is  altered.  The  stronger  acid  or  base  replaces 
the  weaker  one  in  the  protein  salt,  and  all  the  effects  may 
ensue  which  would  be  caused  by  the  use  of  the  stronger 
reagent  itself.  A  practical  application  of  this  principle 
to  the  "  pickling  "  of  skins  has  been  discussed  by  the 
author  (this  J...  1912,  1193).^J.  B. 


C.  F. 


Bare  earths  ;   Sebacates  and  cacodylates  of  the 


Whittemore    and    C.    James.     J.    Amer.    Chem.    Soc, 
1913,  35,  127—132. 

The  sebacates  of  lanthanum,  praseodymium,  neodymium, 
samarium,  and  yttrium  were  prepared  by  precipitating 
solutions  of  the  chlorides  with  ammonium  sebacate,  and 
their  chief  characters  are  described.  The  precipitation 
of  the  sebacate  forms  a  means  of  separating,  by  a  single 
operation,  lanthanum,  cerium,  or  neodymium  from  sodium 
or  potassium. 

The  cacodylates  of  praseodymium,  neodymium,  and 
thulium  were  prepared  by  dissolving  the  respective  hydr- 
oxides in  cacodylic  acid  and  crystallising.  The  yttrium 
salt  was  obtained  by  precipitating  yttrium  chloride  with 
sodium  cacodylate.  Lanthanum  and  cerium  cacodylates 
are  very  soluble,  and  hence  extremely  difficult  to  obtain 
pure.  Attempts  were  made  to  separate  the  metals  by 
fractionation  of  the  cacodylates,  but  the  residts  were  not 
entirely  satisfactory.  Many  of  the  cacodylates  combine 
with  the  chlorides,  etc.,  of  the  same  metals,  to  form  double 
salts,  which  are  insoluble  in  water,  and  may  be  used  for 
purposes  of  separation.  Lanthanum  chloride  cacodylate, 
cerium  chloride  and  sulphate  cacodylates,  and  neodymium 
chloride  cacodylate  are  described. — J.  T.  D. 

Carbon    monoxide.  ;     Some    properties    of .     R.     \Y. 

Merriman.     them.  Soc.  Proc,  1913,  29,  33—34. 

Caebon  monoxide  was  prepared  by  slowly  delivering  pure 
formic  acid  below  the  surface  of  concentrated  sulphuric 
acid  kept  at  00°  C.  The  gas  was  passed  through  four 
Drechsel  lla^ks  containing  30  per  cent,  sodium  hydroxide, 
and  was  collected  over  water  in  a  large  gas-holder. 
Although  always  described  as  an  odourless  and  tasteless 
:as,  this  specimen  had  a  perfectly  definite  metallic  odour 
ind  taste.  The  idea  occurred  to  the  author  that  it  might 
ontain  a  small  quantity  of  the  unknown  formic  anhydride. 
I  his  substance  would  have  the  properties  of  an  aldehyde. 
0  the  following  experiment  was  performed.  The  gas 
aa  bubbled  through  a  series  <>f  Drechsel  flasks  containing 
he  following  solutions  :    sodium   hydroxide,   decolorised 

Ksaniline.   sodium   hydroxide   again,    Fenling's   solution, 
d  aramoniaeal  silver  nitrate.     The  decolorised  rosaniline 


v 


was  not  altered,  but  the  silver  nitrate  and  Fehling's 
solution  were  at  once  reduced.  Carbon  monoxide 
prepared  from  oxalic  arid,  from  potassium  cyanide,  from 
sulphuric  acid  and  sodium  formate,  and  from  lactic  and 
malic  acids,  gave  simdar  results.  As  a  final  test,  40  litres 
of  carbon  monoxide  were  prepared  by  slowly  passing  pure 
carbon  dioxide  through  a  tube  80  cm.  long  packed  with 
charcoal  heated  to  bright  redness.  In  this  experiment 
formic  anhydride  could  not  have  been  produced.  The 
resulting  gas  was  washed  as  before,  and  possessed  the  same 
properties.  It  follows  that  pure  carbon  monoxide  possesses 
a  perfectly  characteristic  odour  and  taste,  and  readily 
reduces  Fehling's  solution  and  ammoniaeal  silver  nitrate 
solution.     It  has  no  action  on  decolorised  rosaniline. 

Neon;    Presence  of in  hydrogen  after  the  passage  of 

the  electric  discharge,  through  the  latter  <tt  low  pressure*. 
{Preliminary  nute.)  ,].  N.  Collie  and  H.  S.  Patterson. 
Chem.  Soc.  Proc,  1913,  29,  22—23. 

J.    N.  Collie    had    observed    previously    (see    Ramsay, 
Nature,   1912,  89,  502)  that  calcium  fluoride  under  the 
action  of  cathode  rays  emitted  a  gas,  and  that  the  gas 
contained    traces    of    neon.        Since     then    many    more 
experiments    have    been    made,    both   with   and   without 
calcium  fluoride,  it  being  found  that  so  long  as  there  were 
traces   of   hydrogen   in   the   tube,   neon  could  always    be 
detected  in  the  gas  that  had  been  submitted  to  the  passage 
of  the  electric  discharge  at  low  pressures.      H.  S.  Patterson, 
approaching  the  research  from  another  point  of  view,  had 
obtained,  independently,  the  same  results,  and  it  seemed 
best  to  publish  the  results  in  a  joint  paper.     The  experi- 
ments were  carried  out  in  an  X-ray  bulb  or  in  an  ordinary 
large-sized    Pfli'tcker   tube,    the   hydrogen    being   obtained 
either  from  sodium  amalgam  and  boiled  water,  or  by  the 
electrolysis    of    barium    hydroxide    solution.     After    the 
hydrogen   had  been   submitted  to   the   electric   discharge 
for  several  hours,  at  varying  pressures  from  1  mm.  down 
to  an    X-ray    vacuum,    the    pump    being   kept   working 
most  of  the  time,  the  collected  hydrogen  was  mixed  with 
excess  of  pure  oxygen,   prepared  by  heating  potassium 
permanganate,  and  exploded.     The  residual  oxygen  was 
then  introduced  into  an  apparatus  (invented  by  Sir  YV. 
Ramsay),  where  the  oxygen  could  be  absorbed  by  charcoal 
immersed  in  liquid  air  (and  the  authors  take  the  opportunity 
of  calling  attention  to  this  invaluable  discovery  of  Sir  J. 
Dewar,  without  which  the  neon  in  the  gas  could  never 
have  been  detected) ;   the  residual  gas  was  then  driven  up 
into  a  narrow  capillary  bore  tube  with  a  platinum  wire 
sealed   into   the   top.     By  freezing   the   mercury   in   the 
capillary  tube,  and  then  allowing  a  spark  to  pass  through 
the   gas   from  the   mercury   to   the   platinum   wire,    the 
spectrum  of  neon  was  always  noticed.     Great  care  was 
always  taken  to  be  sure  that  no  air  leaked  into  the  apparatus 
during   the    experiment;     also    careful    tests    were    made 
to  see  that  there  was  no  air  either  in  the  hydrogen  or  the 
oxygen  used,  and  blank  experiments  were  always  made  by 
exploding  large  quantities   of  the  oxygen  and   hydrogen 
employed,  and  unless  the  hydrogen  had  been  submitted 
to  the  electric  discharge,  neon  was  always  absent  in  the 
residual  oxygen.     The  amount  of  air  necessary  to  produce 
the    quantity    of    neon    usually    found    would    be    about 
1  to  2  c.c      In  one  experiment,  where  enough  neon  had 
been  found  to  give  the  ordinary  flame-coloured  appear- 
ance when  sparked,  the  oxygen  absorbed  by  the  charcoal 
and  liquid  air  was  carefully  pumped  off  and  absorbed  by 
phosphorus;    a  small  bubble  of  gas  the  size  of  a  large 
pin's  head  remained.     This  gas.  however,  when  examined 
in  a  spectrum  tube  was  found  to  be  not  residual  nitrogen 
from    an    air    leak,    but    hydrogen.      The    neon    therefore 
found  in  hydrogen  that  has  been  sparked  at  low  pressures 
in  an   X-ray   vacuum   is   not   due  to  air  leaking   into   the 
apparatus  during  the  experiment.      In  order  to  lie  certain 
that    the    neon    had    not    leaked   in    from    the   outside    air, 
through  the  glass,  when  the  glass  was  under  the  influence 
of  the  cathode  discharge,  a  tube  was  made  in  which  that 
end    of    the    apparatus     was    inside    another    lube.      The 
outside  tube  \\a>  then  tilled,  first   with  neon,  and  secondly 

helium,  the  inner  tube  containing  the  hydrogen,     In  both 
cases  neon  was  found  in  the  hydrogen  as  before  and  not  a 

trace  of  helium   leaked   in.      A   linal  experiment    was  made 
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with  .in  entire!)  (nob  apparatus,  in  which  the  whole  inner 
tube  vu  encased  in  an  outer  one.  Again  neon  was  found 
in  the  hydrogen  that  was  sparked  in  toe  inner  tube.     The 

mm   in   the  outer   tube   WUS    below   th:it    oj   an   X-ray 

bulb  for  the   -park    would   not    pass   through   it.      It    was 

thought  worth  while  to  wash  oat  this  outer  Cube  alter  the 

experiment  with  I  >  .< .  of  pure  oxygen.     The  oxygen  waa 

«orbed  l>\   charcoal  cooled  with  liquid  air.  and  a 

r  -rdue  r<  iiiaiiiid  .ii  least  lift)  times  as  great  u  the  residue 

ii>>iii  the  gas  in  the  inner  tube.     It    was  ■   mixture  oi 

u ui  and  n«-. 'ii.  the  helium  being  in  excess.     If  the  outer 

•     i-    tilled    with    oxygen    under    1(1   em.    pressure,    the 

in  the  outer  tube,   instead  of   Ix-inu  mostly 

helium.  i»  mostly  neon. 

(Preliminary  communication.)    EL  Tiede. 
Ber.,  1913,  46,  340. 

It  i-  stated  that  the  phenomena  observed  by  Strati  (see 
thia  .1..  1911,  683;  1912,  7<>)  make  their*  appearance 
only  when  the  nitrogen  i>  admixed  with  a  certain  pro- 
portion of  oxygen. — A,  v 


lay  .    Authorised  salt  <,]  potash  muring  1913  in 
-id  of  Trade  J.,  Fab.  27,  191S.     [T.H.J 


Titr.  following  table,  rived  }.\-  the  Potash  Distributing 
Bureau.  diu»  «  the  amount  of  potash  authorised  to  be  sold 
daring  the  eolend  1913  by  t  he  proprietors  of  potash 

— 


Vari 


Fur  Ik mie 

con- 
sumption. 


100  kilos,  loo  kilos, 

of   pure  of   pure 

i»jtasii  poraah 

ik.O).  (K.O). 

CaraaUte  with  9  to  IS      K  <>   72,100  "too 

CnOt                         itli  u  i„  i         k    0,      3,068,100  1,850,200 

Manure  salts  uitl,                      k    U 22.:UX)  340,100 

..      30to  32'     K   <>    34,000  172,800 

40  to  4J   °i   K  .<>.  in- 

h  manure  with  :«       K   ii       l,«58,300  605,500 

.^niiii  ■  JiJ.ri.l- IHV.'.OOO  1,841,000 

17,000  574,500 

Klirsilllli    -illpluite     1,900   j       151,200 


5,555,700     5,042,000 


10,507,700 


1 4a  i, 


Sulphurous  acid;    Preparation  of  liquefied 'by  direct 

liquefaction  of  cooled  mid  dried  sulphurous  gases.     H.  H. 

Nicdenfiihr.       tier.     Pat.     264,362,     Aim.     2),     1910. 
Addition  to  Ger.  Pat.  254,044,  Aug.  14,  1910. 

In  carrying  out  the  process  described  in  the  chief  patent 
(this  J.,  1913,  194),  it.  has  been  found  advantageous  to 
withdraw  a  portion  of  the  liquefied  sulphurous  acid,  allow 
it    to   evaporate   and    utilise    the   gaseous   sulphurous   acid 

thus  obtained  to  enrich  the  gases  entering  the  compressor. 

—A.  S. 


Salt  .    Manufacture  of  - 


Pakhtb. 

H.       Howard,       I'.oston,      Ma>-.      I'.S.       I'at. 

1,061,410,  dan.  28,   1913. 

handier  into   which  extends 

ending  pipe  open  at  the  bottom  and 

•-tirnruf  H  Hmd  piston,     inlet  and  exit  conduits,  each 

'    I  with  a  Jve,  ar<-  connected  with  the  upper 

portion  of  the  pipe,  and  the  porta  are  m  proportioned 

th»T   '  •    move   within  a   body  of  oil.  which  i- 

in  untained  no  a-  to  teal  t he 

\l   i-  I 

•  fur  tin    concentration   »f       -.     E 
Pol     147,101  hi,    1912. 

dl    idled      Hllll        111], I, lllir 

ited   indirectly   by   mean-  <,l 

lid     the    evolved     vapour        .,,,      led 

in  in  whi.  h  the  I  tore  an 

with    heat.d    tulphurk    and.    -o    that 

id,   which  is  readilv  conden 
of  the  .oliimii.     The  sulphuric  a<  id 
.'my  column  i,  thi   dintUlation 

■he  ramdiial  •■'  id  from  thl     i    denitrated 

'*•  o  d    l.\    tin-    pro 

'•I  l  hi    nit  i  e    .,'  id  i  ondei 

■■I     idphuiii    add    required, 
"  of  wa  !,.,,„  the  -tdb  in  conci  n 

•:.•..    tt..    iMtOI   ami        | 


-.     .1.  H.  Webster,  Carrickfergus, 

Ireland,    and     International    Salt     Co.,     Ltd.,    London. 
Eng.  I'at.  22,513,  Oct.  12,  1911. 

BfoLTED  salt  is  agitated  whilst  gradually  cooling,  so  that 
it  is  converted  directly  into  a  granular  condition.  The 
process  may  be  carried  out  in  a  furnace  in  which  the  salt  is 
melted  and  caused  to  pass  into  purifying  baths  from  which  it 
Hows  into  a  granulating  chamber  maintained  at  a  tempera- 
ture below  the  melting  point  of  the  salt,  and  on  the  floor 
of  which  it  is  continually  moved  or  stirred.  The  different 
sized  grains  may  then  be  separated  b)'  screening. — F.  Soon. 

Sail  ;    Manufacture  of and  the  production  of  power. 

.1.  Leopold- Brodie,  London.     Eng.  Pat.  28,171,  Dee.  14, 
1911. 

A  Mil  ii  \  m<  ally  stoked  furnace,  over  which  is  a  boiler 
receiving  heat  directly  therefrom,  is  combined  with  a  long 
substantially  horizontal  flue  (suitably  baffled  and  in 
communication  with  a  suction  fan)  which  is  in  direct 
contact  with  salt  pans  (open  or  closed).  The  salt  pans 
are  preferably  supplied  with  brine  which  has  been  heated 
by  steam  from  the  closed  pans,  and  this  steam  is  also  used 
to  heat  the  feed  water  for  the  boilers  ;  moreover,  by 
means  of  a  by-pass  from  the  main  Hue,  heat  may  be  supplied 
to  drying  chambers.  Advantages  claimed  are  the  main- 
tenance of  a  high  uniform  temperature,  more  particularly 
in  the  pans  first  heated,  and  the  utilisation  of  excess  heat 
in  generating  steam,  for  example,  for  the  production  of 
power. — F.  SODN. 

Still  ;    Process  and  apparatus  fen-  the.  production  of , 

.).  V.  iSeaeombe.     I<r.  Pat.  447,<>:J4,  Aug.  2(>,  1912. 

Skawatkk  is  submitted,  in  a  suitable  vessel,  to  a  high 
uniform  temperature,  in  such  a  manner  that  table  salt  is 
produced  by  direct  precipitation,  no  crushing  being  ri 
quired,  whilst,  at  the  same  time,  other  grades  of  salt  are 
produced,  if  desired,  in  other  vessels.  This  is  effected  in 
a  Beries  of  vessels,  of  which  some  may  be  closed  and  othari 
open,  heating  means  being  provided  which  allow  all  M 
some  of  the  vessels  to  be  utilised  and  the  tempi- rat  no- 
i  oniiol  of  each  to  be  independent,  so  that  different  grades 
of  salt  of  any  desired  fineness  may  be  simultaneously  pro- 
duced in  different  vessels.  High-pressure  oil  burners 
prefer  red  as  the  source  of  heat,  but  systems  of  valved 
pipes  are  also  arranged,  so  that  the  products  of  combustion 
derived  from  one  vessel  may  lie  used  for  heating  othi 
being  drawn  by  means  of  a  suction  fan  through  suitably 
baffled  beating  spaces  below  each  vessel.    The  Mean,  from 

the  closed  evaporators  may  !«•  utilised  either  for  heal 

the  sea-water  supplied  or  for  heating  other  evaporata 

F.  SODB. 

Alkali  metal  amides,  cyanamides,  cyanides,  and  prodi 
euch  as  hydrates  (hydroxides) ;  Manufacturt  oj         from 
alloys  of  alkali  metals,  and  apparatus  therefor.     E. 

A  l,n oft,    London.     Eng.    I'at.    1002,    dan.    12.    1912. 

(Sot  also  tin-  d.,  1913,  199). 
Tmk  alkali  metal  is  first  extracted  from  the  alloy  used 
mean    . ,|  a  fused  melt  (e.g.,  of  the  product  to  l-e  obtaini 
and  then,  quite  apart  from  the  heavy  metal  of  the  al 
i  he  necessary  reagents  are  made  to  read   or  the  BolutKJ 
ubjected  to  electrolysis  so  as  to  separate  the  alkali 
metal;     the    alloy    is    preferably    brought    into    intimah 
contact   with  the  fused  unit   by  circulating  mean- and 

•  d  mi  It  caused  to  spread  out  in  a  shallow  stream  < 
a  largi  tirface  of  alloy.  As  an  example,  sodium 
potassium  amid)    u   made  by  bringing  a  had  alloy,  ■ 
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taining  over  0  per  cent,  of  sodium  or  5  per  cent,  of  potas- 
sium, into  intimate  contact  with  a  body  of  alkali  amide  at 
or  about  400°  C,  and  then  treating  the  dissolved  metal 
with  ammonia.  Sodium  or  potassium  cyanide  or  cyana- 
midc  is  manufactured  by  bringing  sodium  or  potassium, 
alloyed  with  lead,  into  intimate  contact  with  a  body  of 
cyanide  or  cyanamidc,  at  or  about  a  temperature  of 
600°  C,  and  causing  the  resulting  compound  to  react  with 
cyanogen  or  with  a  substance  producing  cyanogen,  the 
dissolving  of  the  alkali  metal  in  the  melt,  in  either  case, 
being  assisted,  if  desired,  by  simultaneously  electrolysing 
the  fused  body.  The  apparatus  described  consists  of  a 
reaction  cell  (which  may  be  provided  with  an  agitator  and 
also  a  cathode  and  electrical  connection),  a  circulating 
pump  and  passages,  and  a  reservoir  for  the  circulating 
fused  body. — F.  Sodn. 

Lead    oxide ;     Apparatus   for    the    manufacture    of- 


W.  Eckford,  Rhyl,  Flint  shire.     Eng.  Pat.  6002.  March 
11,  1912. 

In  apparatus  comprising  a  lead  melting  pot  and  settling 
chambers,  especially  of  the  types  described  in  Eng.  Pats. 
26,257  of  1908  and  30,354  of  1910  (this  J.,  1909,"  1313  ; 
1912,  71).  a  rotary  hopper  is  fitted  in  the  outlet  leading 
from  the  melting  pot  to  the  settling  chambers  ;  this  is 
housed  Li  the  casing  connecting  the  two,  and  its  function 
is  to  arrest  the  heavier  or  grosser  particles  carried  by  the 
stream  of  air  passing  from  the  melting  pot  to  the  settling 
chamber,  and  to  return  them  to  the  melting  pot.  The 
hopper  is  preferably  a  frustum  of  a  cone,  the  inlet  end  being 
larger  in  diameter  than  the  outlet  end,  and  it  may  be  fitted 
with  a  series  of  vanes  disposed  longitudinally,  one  or  more 
of  which  may  be  prolonged  into  the  melting  pot  for  main- 
taining the  outlet  of  the  latter  free  from  accumulations  of 
dross.  A  series  of  diaphragms  (preferably  semicircular) 
are  fitted  transversely  across  the  hopper,  these  being 
arranged  in  a  staggered  manner,  so  that  a  current  of  air 
passing  through  the  hopper  (which  is  made  to  revolve  by 
any  suitable  mechanism)  is  forced  to  take  a  zig-zag  or 
helical  path ;  the  heavier  particles  are  thus  arrested  and 
thrown  down  to  the  bottom  of  the  rotating  hopper,  to  be 
fed  back  again  by  its  action  into  the  melting  pot. 

— F.  Sodn 


Lead  sulphate  ;  Process  of  man  ufadure  of  crystallised . 

Comp.  Generale  d'Electro-Chimie  de  Bozel.     Fr.  Pat. 
447,230.  Aug.  14,  1912. 

A  substance  capable  to  some  extent  of  dissolving  lead 
sulphate  (e.g.,  an  ammonium  salt  or  sodium  or  potassium 
hydroxide)  is  added  to  a  solution  of  a  soluble  sulphate 
(such  as  gives  no  precipitate  with  the  substance  added), 
and  a  salt  of  lead  is  then  introduced,  the  mixture  being 
kept  hot.  For  example,  sodium  hydroxide  (in  slight 
excess)  is  added  to  a  solution  of  sodium  sulphate,  and  the 
lead  solution  (somewhat  less  than  the  calculated  quantity) 
gradually  introduced  into  the  boiling  mixture.  The  lead 
sulphate,  which  at  first  remains  in  solution,  is  ultimately 
precipitated  in  fine  needles,  the  best  results  being  obtained 
with  rather  dilute  solutions. — F.  Sodn. 


Ahi  in  tn  in  in  nitride;    Process  for  the  manufacture  of  - 


Sue.  Generate  des  Nitrurea,  Paris.  Eng.  Pat.  22,435, 
Oct.  2,  1!»12.  Under  Int.  Conv.,  May  18,  1912.  Addi- 
tion to  Eng.  Pat.  13.086,  May  30,  1910  (this  .J.,  1911, 
421). 

When  it  i>  desired  to  give  a  preliminary  heating  to  the 
whole  mixture  <>f  aluminous  products  and  carbon  (previ- 
ously specified)  the  upper  inclined  tube  is  replaced  by  a 
chamber  in  whu  a  the  mixture  is  heated  by  means  of.  hut 
"lit  of  contact  with,  the  reaction  gases.  The  heating 
chamber  may  be  in  the  form  of  a  battery  of  vertical  t  nbes 
in  which  the  mixture  descends  and  around  which  the  hot 
gases  circulate,  or  it  may  contain  winding  tubes  traversed 
by  the  hot  gases  and  surrounded  by  the  mixture  which 
loosely  fills  the  chamber.  In  either  case,  a  series  of 
perforations  in  the  head  of  the  rotating  cylinder  secures  a 
steady  influx  of  material  from  the  beating  chamber. 

—  V.  Sous. 


Phosphate  and  nitrate  of  ammonia ;    Production  of . 

E.  Collett   and  Norsk   Hydro-Elektrisk  Kvaelstofaktie- 
selskab.      Christiania,      Norway.     Eng.      Pat.      26  097 
Nov.  13,  1912.     Under  Int.  Conv.,  Nov.  18,  1911. 

The  production  of  ammonium  phosphate  is  combined 
with  that  of  ammonium  nitrate  by  dissolving  calcium 
phosphate,  insoluble  in  water,  in  dilute  nitric  acid,  adding 
ammonium  sulphate  in  such  proportion  that  the  calcium 
is  precipitated  as  sulphate,  and  treating  the  solution, 
which  contains  substantially  only  ammonium  phosphate 
;  and  nitrate,  in  any  suitable  manner,  as,  for  example,  by 
neutralising  with  ammonia  and  fractionally  crystallising. 

— F.  Sodn. 

Ammonia-rectifier.     A.    E.    Bosse,    Pittsburg,    Pa.     U.S 

Pat.  1,051,383,  Jan.  28,  1913. 
The  rectifier  consists  essentially  of  a  chamber  having  an 
inlet  and  outlet  ;  in  the  inlet  is  mounted  a  deflector 
formed  by  a  pipe  extending  into  the  chamber  and  having 
a  portion  cut  away  on  the  side  opposite  the  outlet,  so  as 
to  direct  the  gases  towards  this  side.  The  inlet  is  pre- 
ferably at  the  centre  of  the  base,  and  the  outlet  com- 
municates with  the  chamber  near  the  bottom  and  at  one 
side,  whilst  a  water-jacket,  provided  with  a  supply  and 
removable  overflow  pipe  for  maintaining  a  constant  level, 
may  surround  the  walls  of  the  chamber,  for  cooling 
purposes. — F.  Sodn. 


Ammonia  ;      Process    of    production    of .     Badische 

Anilin  und  Soda  Fabrik.  First  Addition,  dated  Aug.  13, 
1912,  to  Fr.  Pat.  431,295,  June  19,  1911  (this  J..  1911, 
1381). 

The  original  process  is  modified  by  passing  the  nitrogen 
and  hydrogen  over  the  contact  substance  alternately 
instead  of  simultaneously,  and  specially  good  results 
are  obtained  by  mixing  the  nitrogen  employed  in  the 
modified  process  with  a  certain  proportion  (e.g.,  1 — 3  per 
cent.)  of  hydrogen.  A  high  pressure  is  preferably  main- 
tained, particularly  during  passage  of  the  nitrogen. 

— F.  Sodn. 


Ammonium  sulplude  [and  glycerin]  ;  Process  of  preparation 

of [from  distillery  vinasse,  etc.]     H.  Gouthiere  et  Cic 

and  P.  Ducancel.  First  and  Second  Additions,  dated 
Oct,  17  and  31,  1911,  to  Fr.  Pat.  442,923,  July  1,  1911 
(this  J.,   1912,   1031). 

(1)  Application  of  the  process  described  in  the  principal 
patent  is  extended  to  all  residual  liquors  having  a  com- 
position approaching  that  of  distillery  vinasse  (e.g.,  the 
liquors  derived  from  the  scouring  of  wool  and  mother- 
liquors  from  sugar  refining  ["  sucraterie  "] ),  crude  potash 
residue  ["  salin "]  from  a  preceding  operation  being 
added  to  each  charge,  as  already  described.  The  extrac- 
tion of  the  glycerin  from  vinasse  may  be  effected  by  con- 
centrating it  to  a  pasty  consistence,  intimately  mixing 
it  with  its  own  weight  or  more  of  crude  potash  residue, 
and  extracting  the  mixture,  directly  or  after  drying,  with 
a  solvent,  such  as  crude  alcohol,  the  alcohol  beim:  then 
distilled  off  from  the  extract  and  the  glycerin  refined 
The  residue,  after  being  heated  to  remove,  any  remaining 
alcohol,  is  distilled,  as  described  in  the  principal  patent. 
Tar  resulting  from  the  distillation  is  re  introduced  into  the 
distillation  apparatus,  bo  as  to  augment  the  supply  of 
ammonia  and  furnish  combustible  gas.  (2)  Methylamines 
produced  in  the  distillation  of  vinasse  or  by  heating  the 
ammonium  sulphate  mother  liquors  with  alkali. 
converted  into  ammonia  by  introducing  the  vaw 
into  a  retort  containing  vinasse  and  crude  potash  in 
pr.,(css  of  distillation,  preferably  daring  the  final  period, 
which  corresponds  to  a  temperature  of  ."><>o      70o   t 

— F.  Sod*. 

Ammonium  sulpha*  :  Manufaetureot         Jnmtmmm 

sulphite,     A.Stut/.er.     Ger.Paf  I,  June  18, 1M1. 

Air  or  oxygen  under  an  increased   uiuwue  ai 
several  atmospheres  ii  allowed  to  acl    upon  ammonium 

c 
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sulphite  (or  its  oomponente)  at  ■  temperature  at  which 
vigorous  dissociation  of  ammonium  sulphite  take-  place. 

—A.  S. 


Nitrogen  compounds ;    Protest  of  producing .     C    E. 

\  ker,  New  York.  Assignor  bo  The  Nitrogen  Co.     U.S. 
Pat.   1,061,303,  Jan.  21,  L913. 

A    m       I  ipeble    of  oombining  directly   with  carbon   Ot 

nitrogen  on  beating,  or  an  alloy  containing  such  a  metal. 
is  heated  with  a  carbonaceous  reagent,  ami  the  oarbide  so 
produced  i-  acted  upon  with  a  nitrogenous  reagent  and 
an  alkali  metal  (simultaneously  or  BUCOessively),  so  as 
\e  an  alkali  metal  cyanogen  compound  and  liberate 
the  first-mentioned  metal  —  F.  Sons. 


Sulphurous  acid  ;    Apparatus  for  the  manufacture  of 

II.  H.  T.  Burbury,  Barnslev.  Eng.  Pat.  2140,  Jan.  20, 
1912.      Under  Int.  Conv.,  Jan.  27,  1911. 

Si:k  Addition  of  Jan.  27,  1911,  to  Fr.  Pat.  420,596  of 
1910;  this  J.,  1911,  1012.  Reference  is  directed  under 
Sect.  7,  Sub-sect.  4,  of  the  Patents  and  Designs  Act,  1907, 
to  Eng.  Pats.  2008  of  1870,  607  of  1874,  6461  of  1909,  and 
8006  of  1910.—  T.  F.  B. 

Operations  in   which  hydrogen  is  employed  wilder  pressure 

and  <il  high  temperatures  ;    Apparatus  for  use  in . 

J.  V.  Johnson,  London.  From  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany.  Eng. 
Pat.    1490,  Jan.  18,  1912. 

See  Fr.  Pat.  441,695  of  1912 ;  this  J.,  1912,  922.— T.  F.  B. 


cyanide]  and  ammonia;    Proems  of 
—  I>i/    the    superheating    of   tht    nitrogenous 
<-i,,np-iund-i  produced  '"/  tin  gasification  of  vinassrs  <>/■  tin 
lib       I'    rtsebe  Gold-  und  6ilber-8cheide-Anstal1  vorm. 
Qer.  Fat.  365,440,  Hot.  9,  1911. 

Xhi  mtaining  the  nitrogenous  compounds  are  led 

through  highly-heated  conduits,  free  from  filling  material. 
and  the  inner  walls  of  which  are  constructed  of  a  materia] 
fused  quarts  or  a  fused  mixture  of  riroonia  and  quartz, 
which  remains  gas-tight  and  non-porous  at  the  high  tern- 
employed.      It  i-  stated  that  practically  the  whole 
of  the  nitrogen  is  obtained  in  the  form  of  hydrogen  cyanide 
.in  I    ammonia,    the    relative    proportions    of    these    two 
rarying  with  the  raw  material  used. — A.  S. 


Process    of    manufacture    of - 


-.     E.     Bo  rias. 
Fr.    Fat.   447,056,    Aug.   8,    L912. 

B  >Ko.\  \tbim.ai/ite  or  calcium  borate  is  mixed  into  a  paste 

with    w.it.-r   and   th«'   calculated    proportion   of   potassium 

■odium    bisulphate    (preferably   the    latter),    and   the 

mixture   1-    heated,   after    which    the    solution   is   separated 

from  the  pn  dcinm  sulphate  and  evaporated, 

The   residue    may    be    utilised    for   the 
minuf.i  plaster  or  as  a  fertiliser.  —  F.  Sonx. 

■  d    oxygen    by    tin-    decomposition    oj    water; 
process  of  manufacturing — ■ — .     '■.  Teissier 

Jlaux.      Fr.    Fat.    147,688,   Aug.  28,   1912. 

B\rm'm  sulphate  and  manganous  oxide  are  heated  to  a  red 
heat  in  with  the  formation  of  barium  sulphide 

And  ••-'•  dioxide,  after  which  the  mixture  is  raised 

to  a  white  heat   with  the  evolution  of  oxygen   and   the 
•iin  of  man^noii-  oxide,  barium  sulphide  remain- 
under    pressurcj    is    then   pa 
the   mixture  of   harinm   mlpbide   and   manganous 
oxide  with  the  evolution  of  hydrogen  and  regeneration  of 
im  sulpha'<.  manganous  oxide  remaining  unchanged, 
which   take  place,  are  -aid  to  be  repre- 
by    the    following    equations:     BaSO,  |  IMnO 
-      IMnO      Barj     LMnO  (-20, ;     and 

IMnO       HI..       If   prefer,,. I. 

harium   nulphate  m  •  educed    by   means  of  carbon 

Le  in  one  ve**<-l  for  the  production  of  hydrogen,  and 
mam  oxide  may  \»-  oxidised  by  means  "f  carbon 

lidr.  in  another  %<•--<•!  for  the  preparation  of  oxygen. 

-.«■     thi-     form  :       BaSO,  ■    i<  '( ) 

»'  "       IfnO       ICO      ".  M. 


-  a.  j,  or  /.'in  <h  /   ;     / 

of-     ■towards     atmospheru     wn  i,m. 
I.    Londei     Pr.    Pat     M7  805     Vug    30,    1912.     Under 

.     I9||. 

Thi  surface  of  th<-  carbidi  ted  with  a  very  thin  layei 

lampblack,    or   other    similai    material,    by 

carbide    for    example,    as    i'    leaves    the 

nto  rotating  drums,  together  with  a 

II  proportion  of  graphite.     The  material  thus  treated 

•II   th'-   ordinary    u-«-   "f  <  air  mm   < -arbidc. 

— K.  Ho: 


Carbonic  disulphide  ;  Process  for  removing  — — from  gases, 
liquids,  and  so  forth.  O.  Eberhard,  Heidenau,  Germany. 
Eng.  Pat.  2149,  Jan.  26,  1912. 

Ski;  Fr.  Fat.  439,783  of  1912;  this  J.,  1912,  722.— T.  F.  B. 

Cyanogen    and   ammonia  from   the   gases  from   vinasses  ; 

Process  for  obtaining .     Deutsche  Gold-  und  Silber- 

Scheide-Anstalt  vorm.  Rossler.     Fr.  Pat.  447,725,  Aug. 
29,  1912.     Under  Int.  Conv.,  Nov.  8,  1911. 

See  Gcr.  Pat,  255,440  of  1911  ;  preceding.— T.  F.  B. 


VIII.— GLASS;    CERAMICS. 

Quartz    glasses.      H.   Seger  und  E.   Cramer,    Ges.m.b.  H. 
Chem.-Zeit,  1913,  37,  206. 

YiTREosir.,  and  two  other  quartz  glasses,  one  containing 
0-05 — 015  per  cent,  of  zirconia  and  the  other  0-11  per 
cent,  of  titania,  were  found  to  have  a  silica  content  of 
98-5 — 98-9  per  cent,  instead  of  the  99-5  given  by  some  pre- 
vious analysts.  In  order  to  confirm  the  statements  made 
by  Blake  (Glasindustrie,  1911,  3)  and  by  Thomas  (this  J., 
1912,  129)  that  quartz  ware  tends  to  revert  to  tridymite, 
crucibles  of  the  various  makes  were  heated  in  an  electric 
furnace  to  1550°  C.  After  one  hour,  the  titanifcrous 
ware  was  somewhat  devitrified  on  the  surface,  the  zirconia 
ware  slightly  less  so,  and  the  vitrcosil  hardly  at  all.  After 
three  hours,  the  zirconia  ware  tended  to  peel  off  on  tin' 
sm fare,  the  titania  ware  was  more  strongly  devitrified 
but  did  not  peel,  while  the  vitreosil  also  showed  no  tendency 
to  peel,  though  it  was  as  strongly  devitrified  as  the  zirconia 
ware.  After  six  hours  all  showed  serious  signs  of  de- 
vitrification.— H.  H.  S. 

Production  of  mirrors  by  cathodic  disintegration.     Riimeliii. 

See   X. 

Patents. 

Qlast  making  furnaces.     G.  E.  and  H.  A.  Batoson,  Liver* 
poo]      Eng.  Fat,  26,031,  Nov.  13,  1912. 

Tin;  furnace  is  divided  into  two  parts — -a  primary fnrnaoe, 

preferably  circular,  for  better-grade  glass,  and  a  secondary 
or  tank  furnace  for  the  coarser  metal  ;  these  are  heated 
bj  i  fire  common  to  both,  and  the  tank  metal  is  fed  into 
and  initially  heated  in  the  primary  furnace,  before  entering 
tie-  tank.  Hollow  banks  or  sieges  are  arranged  on  eacB 
lids  of  the  primary  furnace,  for  supporting  the  crucibl' 
for  the.  better-grade  glass,  and  these  ail  also  as  passages 
for    heating    the    air    .supplied    to    the    lire-space,    whilst 

auxiliary  flues  leading  to  the  secondary  furnace,  com* 
mnnioate  with  the  primary  furnace  in  the  rear  of  the 
crucible  .  thus  securing  a  more  effective  heating  of  the 
crucibles.  A  hollow  air  passage  through  the  crown  of 
tin-  primary  furnace  also  serves  to  heat  the  air  Bupplied  to 
the  nre,  and  there  is  a  restricted  outlet  for  the  melted  jd»HH 
into  the    econdary  furnace,  through  which  the  flue  • 

thus  bringing  these  into  close  contact  with  the  out- 
flowing metal. — F.  Sodn. 
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Glass  ;  Apparatus  for  the  treatment  of .     R.  de  Reytere, 

Florennes,  Belgium.     Eng.  Pat.  2282,  Jan.  29,  1912. 

See  Ft.  Pat.  439,466  of  1912 ;  this  J.,  1912,  724.— T.  F.  B 

Fireproof,  electrically  conducting  moulded  bodies  ;    Process 

of  manufacturing -.     Gebr.  Siemens  und  Co.,  Lichten- 

berg,  Germany.     Eng.  Pat.  16,044,  July  9,  1912.     Under 
Int.  Conv.,  July  20,  1911. 

See  Fr.  Pat,  446,142  of  1912  ;  this  J.,  1913,  143.— T.  F.  B. 

Apparatus   for    separating   fine-grained    admixtures   from 
sandy  or  muddy  liquids.     Eng.  Pat.  25,548.     See  1. 


IX.— BUILDING  MATERIALS. 


Wood  ;  The  specific  heat  of  - 


.     F.  Dunlap.     U.S.  Dept. 
Agric.,  Forest  Service,  Bull.  No.  110,  Sept.  20,  1912. 

The  specific  heat  of  a  large  number  of  samples  of  wood 
was  observed  by  means  of  a  Bunsen  ice  calorimeter 
specially  adapted  for  the  work.  The  samples  were  oven- 
dried  at  105°  C,  and  most  of  the  observations  were  made 
between  this  temperature  and  0°  C.  The  detailed  results 
are  given  in  tables,  and  show  that  the  mean  specific  heat 
of  oven-dried  wood  is  0-327,  and  that  this  figure  remains 
nearly  constant  for  all  kinds  of  wood.  There  is  practically 
no  variation  in  samples  taken  from  different  parts  of  the 
tree,  and  the  location  where  the  wood  is  grown  also  has 
practically  no  effect.  There  is  a  large  variation  in  specific 
heat  with  temperature,  however,  and  when  represented 
by  a  straight  line  formula  the  specific  heat  is  indicated  by 
the  following  equation  :    Specific  heat  =  0-266+0-00116t. 

— fr  H. 


Wood  ;    Absorption  of  creosote  by  the  cell  walls  of- 


C.    H.    Teesdale.     U.S.    Dept.    Agric,    Forest    Service, 
Circular  No.  200,  Sept.  14,  1912. 

The  location  of  creosote  absorbed  by  wood  is  of  importance 
in  that  if  the  cell  walls  absorb  creosote  a  weakening  effect, 
similar  to  that  produced  by  moisture  in  wood,  may  be 
expected.  A  number  of  samples  of  wood  dried  in  an  oven 
at  212°  F.  (100°  C.)  for  24  hours  were  treated  with  creosote 
for  U  hours  at  180°  F.  (82°  C.)  and  150  lb.  per  sq.  in.,  and 
then  "raised  to  a  temperature  of  220°  F.  (104-5°  C.)  for 
5  hours.  The  volume  of  the  samples  was  measured  before 
and  after  the  treatment,  and  the  following  average  increases 
in  volume  observed  : — Yew  :  hcartwood,  6-81,  sapwood, 
10-70 ;  hemlock,  heartwood,  7-30 ;  hard  maple,  heart- 
wood,  8-14  per  cent.  It  is  thus  seen  that  a  decided 
swelling  takes  place  in  wood  impregnated  with  creosote. 
This  swelling,  the  tests  indicate,  is  caused  by  the  absorp- 
tion of  the  creosote  by  the  cell  walls. — H.  H. 

Determination  of  natural  asphaUum  in  presence  of  artificial 
aspfialtum.     Marcusson.     Sec  IIa. 

Patents. 

Silica    material;     Manufacture   of  fire-resisting .     .1. 

Campbell,  Wimbledon  Park,  Sunt- v.     Eng.  Pat.  1066, 
Jan.   13,   1912. 

A  mixture  containing  about  96  per  cent,  of  powdered 
silica  (as  sand,  etc.),  2  of  quicklime,  the  equivalent  of 
2  of  sodium  oxide  (as  carbonate,  sulphate  or  chloride), 
and  sufficient  water  to  moisten  the  whole  is  moulded  under 
a  pressure  of  2 — 4  tons  per  sq.  in.  ;  after  bring  dried, 
the  bricks,  etc.,  are  gradually  heated — during  3 — 5  days — 
to  a  temperature  <>f  3000°  F.  (about  1650°  C).     \V.  E.  F.  P. 

Rotary  [cement]  kilns  ;   Regulation  of  the  air  supply  to . 

W.  Gilbert,  London.     Eng.  Pat.  6603,  March 'lS,  L912. 
Addition  to  Eng.  Pat.  459  of  1911  (this  J.,  1911.  1365). 

The  improvement  consists  in  providing  mechanism  for 
raising  or  low*  ring  the  two  damper  plates  simultaneously, 


so  that  the  inclination  of  the  jet  may  be  varied  in  a  vertical 
plane,  without  interfering  with  the  rate  at  which  the 
powdered  coal  and  air  enters  the  kiln.— \V.  H.  C. 

Dry  magnesia  cement  or  impermeable  and  unalterable  con- 
glomerates of  "  xylolith  "  and  artificial  stone  ;    Process 

for  the  manufacture  of free  from  magnesium  chloride. 

A.  Emele.     Fr.  Pat.  447,022,  Oct.  16,  1911. 

An  alum,  aluminium  sulphate,  or  sodium  sulphate, 
preferably  calcined,  is  substituted  for  magnesium  chloride 
in  the  preparation  of  Sorel  cement,  whilst  the  magnesia 
may  be  partially  replaced  by  calcined  dolomite,  quicklime, 
or  plaster  of  Paris.  Other  ingredients,  which  are  claimed 
to  improve  the  hardness  and  the  setting  properties  of  the 
products,  include  borax,  boric  acid,  and  sodium  phos- 
phate ;  to  prevent  efflorescence,  crystallisation,  and 
consequent  buckling  of  tiles  and  the  like,  the  addition 
of  salts  of  barium,  strontium,  calcium,  or  lead,  is  recom- 
mended, with  or  without  the  inclusion  of  colloidal  materials, 
such  as  gum,  dextrin,  mucilage,  or  the  like.  The  addition 
of  flooring-plaster  to  magnesia  cement  is  also  claimed  to 
yield  volume-constancy  and  a  greater  carrying  power  as 
regards  filling  materials. — O.  R. 


Wood  ;  Treatment  of - 


-.    J.  W.  Ulingworth,  New  York. 
U.S.  Pat.  1,051,596,  Jan.  28,  1913. 

Gkeex  wood  containing  resins  and  acids,  especially 
coniferous  or  evergreen  wood  of  low  commercial  value, 
such  as  second  growth  pine  and  spruce,  is  cut  into  the 
desired  lengths  and,  after  removing  the  bark,  is  immersed 
in  water  at  a  temperature  considerably  below  the  boiling 
point,  in  order  to  remove  the  water-soluble  gums  and 
acids.  When  a  starch-like  exudation  appears  on  the 
surface  of  the  wood,  it  is  removed  and  the  wood  is  dried 
in  the  air.  It  is  then  sawn  into  lumber  pieces  and  soaked 
in  lime-water  until  the  pores  and  ducts  are  rilled  with 
the  solution,  after  which  it  is  again  air -dried.  The  remain- 
ing gums  and  acids  are  thus  fixed  in  the  wood,  and  the 
pores  and  ducts  become  filled  with  a  deposit  of  lime. 

— F.Sodn. 

Wood  and  other  organic  materials  ;    Presi native  for 


H.  Monscur.  Angleur-lez-Liege,  Belgium.  Eng.  Pat. 
23,139,  Oct.  19,  1911.     Under  Int.  Conv..  Nov.  5.  1910. 

See  Fr.  Pat.  435,732  of  191 1  ;  this  J.,  1912,  388.— T.  F.  B. 

Stone    compounds  ;     Method    of  producing    volumetricaUy 

permanent     artificial .      J.      Billwiller.      Goldbach, 

Switzerland.     Eng.  Pat.  11,799,  May  17.  1912. 

SEEFr.  Pat.  443,991  of  1912  ;  this  J.,  1912.  1130.— T.  F.  B. 

Cement;    Apparatus  for  producing [from   slag].     H. 

Passow,  Hamburg,  Assignor  to  Atlas  Portland  Cement 
Co.,  New  York.'  U.S.  Pats.  1.051.627  and  1,051,844, 
Jan.  28,  1913. 

See  Fr.  Pat.  32S.533  of  1903  ;  this  J.,  1903,  999.— T.  F.  B. 

Drying  apparatus  \for  road -making  materials,  etc.].     Hug. 
Pat.  29,313.     Su    I. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Coke-oven  gas;  Use  of-  nithout  preheating,  in  '/-■ 
manufactun  of  steel.  <>.  Simmersbacb.  Stan]  u. 
Eisen,  1913.  33.  273-  27<i.  •  (Compare  this  J.,  1912,75.) 

When  ooke-oven  gas  is  preheated  in  the  gas  ohambera 
of  an  open-hearth  furnace,  \W  gas  suffers  d. com- 
position, and  its  calorific  power  is  reduced  by  26  :>:&  per 
cent,  (sec  this  .1..  L913,  186).  Decomposition  begins  al 
500° — 700°t'..  and  preheating  to  these  temperatures  only 
is  of  slight    benefit.     Th<    d  Bams  temperature 
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r.   be  obtained   bj    preheating   t  li- -  air  only, 

and  <  old  <  ><k<  oven  -  en  nsed  «  it  h  good  re8idts  at 

ing  and  also  .it  (  hi.  ago  : 
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t  from  the  -  alorific  value,  cold  coke-oven  ga& 

-  over  preheated  gas.     It  burns  with  a 

rer    Same,    which    is    luminous    ard    therefore    more 

ient  for  beating  the  charge.     The  construction  <>f  the 

furnace    is   simplified   and   it^   cost    reduced.     With   the 

furnace  -  anstrncted  for  preheated  gas.  however,  the  waste 

gases  have  t..  pass  entirely  through  one  set  of  regenerators, 

-   for  preheating  the  air.  if  cold  gas  is  to  be  used.     In 

order  to  provide  sufficient  draught  and  to  prevent  the  flame 

U-ii..  outlet,   auxiliary   air   inlets   may   be 

provided  at  either  side  of  the  inlet  for  cold  gas.     It   is 

luded   that    whether   coke-oven   gas    is    mixed   with 

bla«t  fi.  -  and  preheated,  or  whether  it  is  used  cold. 

a  in  cist   is  effected,  and  it    is  possible 

oa vert   pig-iron  to  -■  -ly  for  the  rolling  mills 

without  further  expenditure  of  fuel. — A.  T.  L. 

Oxy-.  Won    and   tied ;     Application    of  tht    electric 

th*   determination  of  —  — .     R.    H. 
McMflkn.     Met.  and  Chem.  Eng.,  1913,  11.  B6     B7. 

Thk  following  modification  of  Ledebur's  method  for  the 

n  of  oxygen  in  steel  and  other  materials  is 

i.     Hydrogen,  generated  in  a  64  oa.  Kipp  apparatus 

from  pure  hydrochloric  B4  id  and   pure   "  mossy  "  zinc,  is 

purified  by  pitting  it  through  (I)  a  7-25  per  cent,  solution 

kaline  p  -'    a  50  per  cent,  solution  of  potas- 

-ium    hydroxide.   (?,)   >tieks   of    potassium    hydroxide.   (4) 

unrated  with  concentrated  sul- 

phnric  aeirl.  and  (»>)  an  electric  furnace  fitted  with  a  thick  - 

vailed  quarts  tube,  \  in.  internal  diam.  and  24  in.  long, 

tpirals  of  platinum  gauze  by  means  of  which 

Any    oxygen    in    the    gas    i-    removed.       This    furnace    i~ 

Q-tul ntahling      '_'la<>      heads      and 

pentoxide  ami  fitted  with  good  stopcocks  from 

in  which  the  reduction  takes  place.     The 

water  formed  by  t h<  redaction  of  tin-  oxides  in  the  sample 

I  Hrbed  in  a  weighed  U-tube  containing  glass  beads  and 

pentoxide   and    which    is   connected    with    a 

•  ilx-  cont  mlphuric  acid.     The  absorption 

r  concentrated  sulphuric  acid  for  15  mins. 

r  passing  a  current    of  hydrogen  through   i1    for  ten 

niie.'   it.      The  drillings  an-   sifted 

i    .ample  I-  md  30  in.  -h  i-  dried  for  an 

nlphuric  acid.     20  arc  weighed  into  a 

•    placed  in  the  reduction  furnace  and 

I  hrough  i  be  apparal  ui  f"-  fifteen 

t  ui  ii'  d  on  and  t  he  1 1  mini  a 
•         f'.i     "lie     hour,     the     flow      of 

i   '•   Ti»   bubbles  a    minute.      \ 
ill  deducted  from  t  he 

■!  :    t  he  -  oircci  ion  rj  mallj    varii 

\.  u.  c. 

-,/.       Seat  in,,,    u  /"-  h  act  om- 
pa  fi    Boom  ro<.     < 'omi 

IV, 

"f  bydrogi  n  •  hrough 
howti  1 1  nol 

'  he  vol'.  \t  racl(  r|  by 

I  I 
■  >n  t  haf  obtainable  I*  fore 
1 1. at  iron  and    leel 
manipulated  without  ipecial  precanti 
••  -I  with  I 


I'lns  Lg  explained  by  supposing  that  the  nascent,  hydrogen, 
continuously  produced  at  the  surface  of  the  metal  each 
time  it  is  heated,  owing  to  reaction  with  atmospheric 
moist  ure,  immediately  penetrates  the  metal.  As  might  be 
expected,  therefore,  the  properties  of  iron  are  not  found  to 
he  sensibly  afieoted  by  the  osmosis  of  hydrogen,  unless 
passage  of  the  gas  is  very  prolonged,  when  a  gradual 
softening  of  the  metal  is  observed.  This  latter  is  due  to 
the  reducing  action  of  the  hydrogen  which  removes  such 
impurities  as  phosphorus  and  sulphur  in  the  form  of 
hydrides,  desulphurisation  being  especially  marked. 
Carbon  monoxide  is  also  generally  present  in  the  gas  after 
osmosis,  this  being  attributed  to  the  action  of  water 
vapour  (formed  by  the  reduction  of  oxidised  substances 
present  in  the  metal)  on  the  carbon  or  iron  carbide  also 
present,  and  hydrocarbons  are  formed  by  the  direct  action 
of  hydrogen  on  iron  carbide.  The  reducing  action  of 
hydrogen  is  quite  distinct  at  700°  C.  and  increases  rapidly 
with  rise  of  temperature,  so  that  osmosis  may  be  used  as 
a  means  for  getting  rid  of  the  last  traces  of  certain  im- 
purities from  iron,  and  it  is  pointed  out  also  that  modifica- 
t  ion  by  hydrogen  must  go  on  in  any  ferrous  metal  which 
is  submitted  to  successive  heating  and  cooling,  it  being 
considered  that  hydrogen  probably  plays  an  important 
part  in  connection  with  many  changes  which  may  be 
brought  about  in  the  solid  metal  and  which  must  often  be 
accompanied  by  the  absorption  or  elimination  of  hydrogen. 

— F.  SODN. 

Ferrovanadium  and  its  products  ;    Technical  analysis  of 

.     [Determination   of  aluminium.]     W.    W.    Clark. 

Met.  and  Chem.  Eng.,  1913,  11,  91—92. 

Various  methods  for  the  determination  of  aluminium  in 
ferrovanadium  are  discussed,  and  the  following  is  given 
as  being  accurate  under  all  conditions  and  rapid  enough 
for  a  bhsy  laboratory  : — 0-5  grm.  of  the  finely  divided 
material  is  dissolved  in  40  c.c.  of  strong  hydrochloric  acid 
and  5  c.c.  of  strong  nitric  acid,  and  the  solution  transferred 
to  a  separating  funnel,  the  beaker  being  rinsed  with  dilute 
hydrochloric  acid  (2  :  1).  75  c.c.  of  ether  are  added  and 
after  shaking  for  2  mins.,  and  allowing  to  separate,  the 
lower  layer  is  run  into  a  400  c.c.  beaker,  care  being  taken 
■  <<  get  the  drainings  from  the  sides  of  the  funnel.  The 
dissolved  ether  is  evaporated  off,  1  grm.  of  sodium  chlorate 
is  added,  the  solution  is  boiled  for  1  min.,  diluted  to  300  c.c. 
wit  h  boiling  water  and  sufficient  excess  of  sodium  hydroxide 
solution  added  to  insure  all  vanadium  and  aluminium 
passing  into  solution.  If  nickel  be  present,  bromine  is 
added  until  the  precipitate  turns  black,  the  liquid  is  boiled 
for  2  mins.,  25  c.c.  of  hydrogen  peroxide  are  added,  and 
after  again  boiling  for  2  mins.,  the  precipitate  is  collected 
on  a  closi  filter,  a  platinum  cone  being  used  to  prevent  the 
paper  from  breaking.  The  precipitate  is  washed  with  hot 
water,  and  the  nitrate  is  boiled  and,  if  any  precipitate 
forms,  re-filtered.  The  filtrate  is  acidified  with  dilute 
hydrochloric  acid,  treated  with  2o  c.c.  of  hydrogen  per- 
oxide, and  with  a  slight  excess  of  ammonia,  diluted  !" 
800  c.C.  and  boiled  lo  expel  the  excess  of  ammonia.  Jt  is 
then  filtered  through  a  loose,  filter,  the  precipitate  washed 
with  hot  water  until  1  he  washings  arc  free  from  chlorides. 
aiul  ignited  in  a  weighed  platinum  crucible  firsl  at  a  low 
heal  ami  i  lieu  over  the  blast  flame  for  a  fen  minutes. 
After  cooling,  the  residue  is  treated  with  a  few  drops  el 

huric  acid  and  10  c.c.  of  hydrofluoric  acid,  ovaporsted 
io  dryness  to  remove  silica,  ignited  until  all  Bulpha 

imposed,  and   weighed.       A    I. lank   determination  is 
ii  "  made.     When  oxidising  with  hydrogen  peroxide  is 

the  final  precipitation,  an  excess  must    be  used,  vanadium 

precipitating  with  the  aluminium  it  the  peroxide  be  t\<<\ 

in  excess,  tinning  it  a  light  yellow,  which  may  be  removed 

by  adding  more  peroxidi  ami  ammonia  and  again  boiling. 
The    precipitate    of    aluminium    hydroxide    filter.-    very 
rapidly  ami  will  contain  no  vanadium   when  washed  fr* 
from  chlorides.     The   result     "I   some  test    anal-. 
given.     A.  H.  <'. 

Zinc    ores  ;     Tht    igneous   concentration   of .     F.  L 

Cleta    Eng.    and    .Mm.   .).,    1913,   95,   222     2M. 

Fob  treating  ores  the  value  of  which  lies  chiefly  in  'I1''" 
/in.    content    and    from    which   the  zinc  can    be  expelled 
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without  melting  the  residues  into  a  fluid  slag,  the  author 
proposes  a  modification  of  the  Taylor  revolving- hot  torn 
gas-producer  to  be  used  as  a  continuous  sintering  sub- 
limation kiln.  A  cold  blast  enters  at  the  bottom,  and 
a  heated  blast  through  small  tuyeres  near  the  top.  Com- 
plete oxidation  of  the  gases  would  be  ensured  by  introducing 
additional  air  into  a  flue.  The  charge  would  be,  as  in  fcho 
Wetherill  oxide  furnace,  a  mixture  of  ore  and  coal. 
Probably  a  considerable  proportion  of  blende  might  be 
introduced  with  the  oxidised  ores  without  interfering  with 
the  working  of  the  furnace.  The  running  of  the  latter 
would  be  regulated  by  varying  the  proportion  of  fuel  in 
the  charge  and  also  by  regulating  the  blast. — R.  W.  N. 


Tin  and  antimony  ;  Analysis  of  alloys  of  - 


-.     M.  Ponfio. 
Ann.  Chim.  Analyt.,   1913,  18,  47 — 48. 

When  copper  is  not  present  in  large  amount,  0-5  grm. 
of  the  alloy  in  a  fine  state  of  division  is  treated  with  nitric 
acid  (sp.  gr.  T33).  After  prolonged  boiling  the  liquid  is 
evaporated  to  a  syrup,  water  is  added  and  the  solution  is 
allowed  to  stand  for  12  hours.  The  mixed  oxides  of  tin 
and  antimony  are  then  filtered  off,  ignited  and  weighed, 
care  being  taken  to  avoid  reduction.  Another  portion  of 
0-5  grm.  is  treated  in  the  same  way  with  nitric  acid,  and 
the  liquid  evaporated.  1  c.c.  of  concentrated  sodium 
hydroxide  solution  and  60  to  70  c.c.  of  sodium  mono- 
sulphide  solution  (sp.  gr.  1-14  to  1T6)  are  then  added, 
and  the  liquid  digested  without  boiling  until  the  oxides 
are  dissolved.  After  cooling,  the  sulphides  of  lead,  etc. 
are  filtered  off,  if  present,  and  the  metals  estimated  in 
the  usual  way.  20  c.c.  of  a  20  per  cent,  solution  of  pure 
potassium  cyanide  are  added  to  the  solution,  which,  after 
agitation,  is  electrolysed  by  a  current  of  0-3  ampere  at 
4  volts,  a  platinum  gauze  cathode  being  used.  The 
deposit  of  antimony  is  washed  first  with  cold  water,  then 
with  alcohol,  and  after  drying  at  100°  C,  is  weighed.  The 
deposit  is  then  attacked  with  nitric  acid  and  the  resulting 
oxide  ignited  and  weighed.  This  weight  is  deducted  from 
that  of  the  mixed  oxides  in  order  to  calculate  the  tin. 
When  copper  is  present  in  the  alloy,  the  latter  is  treated 
with  hydrochloric  acid  in  excess  and  a  very  little  nitric 
acid.  The  solution  is  evaporated  to  5  c.c.,  50  c.c.  of  nitric 
acid  (sp.  gr.  1-33)  added,  and  the  solution  boiled  until 
no  more  nitrous  fumes  are  evolved.  Several  grins, 
of  potassium  chlorate  are  then  slowly  added  to  the 
boiling  liquid,  and  the  boiling  continued  for  20  to  25 
minutes.  An  equal  volume  of  water  is  then  added  and  the 
solution  allowed  to  stand  for  12  hours.  The  mixed  oxides 
are  thus  obtained  free  from  copper,  and  their  subsequent 
treatment  is  as  described  above. — T.  St. 


Manganese  in  rock,  slags,  ores,  and  spiegeh  ;    Volumetric 

d<  termination  of .     F.  J.  Metzger  and  L.  E.  Maris. 

•I.  Ind.  Eng.  Chem.,   1013,  5,   125 — 120. 

Thk  method  described  previously  (this  J.,  1911,  089) 
for  the  determination  of  manganese  in  iron  and  steel,  lias 
proved  useful  also  in  the  analysis  of  other  materials. 
Rod;,  and  ores,  slags,  etc.,  insoluble  in  hydrochloric  or  nitric 
arid.  From  2 — 5  grms.  of  the  sample  are  boiled  with 
5 — 15  c.c.  of  sulphuric  acid  (1  :  2).  then  5—16  c.c.  of  hydro- 
fluoric acid  are  added,  and  the  mixture  is  boiled  until  the 
material  is  completely  decomposed.  After  adding  5 — 10  C.c. 
of  nit  ric  acid  (1:1)  and  2  or  15  c.c.  of  concentrated  sulphuric 
acid,  the  solution  is  removed  from  the  source  of  heat, 
treated  with  about  1  grin,  of  ammonium  persulphate 
in  small  portions,  and  wlien  evolution  of  gas  has  ceased, 
evaporated  until  fumes  of  sulphur  dioxide  appear.  It  is 
then  cooled,  treated  with  50  c.c.  of  water,  boiled,  cooled, 
transferred  to  a  wax  beaker,  treated  with  5  grms.  of 
ammonium  fluoride  and  25  c.c.  of  hydrofluoric  acid 
(making  a  total  volume  of  about  100  c.c.)  and  titrated 
with  permanganate  as  previously  described  (loc.  (it.). 
Slag.  From  0-2  to  1  grm.  is  treated  as  just  described, 
hut  if  the  manganese  content  be  high,  a  brown  colour  will 
appear  towards  the  end  of  the  titration.  In  the  ease  of 
products  containing  more  than  40  per  cent,  of  manganese, 
it  has  been  found  best  to  use  for  the  titration  about 
160  e.e.  of  solution  containing  60  mgrmsi  of  manganese  : 


it  is  stated  that  this  quantity  can  he  titrated  accurately 
with  AT/10  permanganate  notwithstanding  the  brown 
colour.  With  products  high  in  manganese,  also,  a  per- 
manganate colour  may  appear  when  the  solution  is 
being  evaporated  until  fumes  of  sulphur  trioxide  appear. 
In  such  cases,  the  solution  is  decolourised  by  addition  of 
hydrogen  peroxide,  drop  by  drop,  and  boiled  for  10  minutes 
before  adding  ammonium  fluoride  and  hydrofluoric  acid. 
Pyrolusile.  From  0*5  to  1  grm.  is  dissolved  in  the  least 
possible  quantity  of  hydrochloric  acid  (1:1),  evaporated 
with  15  c.c.  of  sulphuric  acid  (1  :  2),  cooled,  treated  with 
10  c.c.  of  nitric  acid  (1:1)  and  1  grm.  of  ammonium  per- 
sulphate, and  then,  when  evolution  of  gas  has  ceased, 
again  evaporated  till  white  fumes  appear,  cooled,  diluted 
with  water,  and  made  up  to  250  c.c.  An  aliquot  portion 
is  treated  with  5  grms.  of  ammonium  fluoride,  10  c.c.  of 
sulphuric  acid  (1  :  2).  and  25  c.c.  of  hydrofluoric  acid, 
diluted  to  150  c.c,  and  titrated  with  permanganate. 
Spiegels  and  ferromanganese.  From  0-2  to  1  grm.  is  dis 
solved  in  5 — 10  c.c.  of  nitric  acid  (1  :  1),  treated  with 
1  grm.  of  ammonium  persulphate,  and  then  evaporated 
with  15  c.c.  of  sulphuric  acid  (1  :  2),  cooled,  treated  with 
50 — 100  c.c.  of  water,  heated  until  ferric  salts  have  dis- 
solved, diluted  to  250  c.c,  and  an  aliquot  portion  treated 
as  described  under  pyrolusite  and  titrated  with  AT/10 
permanganate. — A.  S. 


Mirrors ;     Device  for   the  production   of- 


by   calhodic 


disintegration.     G.  Rumelin.     Physik.  Zeits.,   1912,  13, 
1222—1223.     Chem.  Zentr.,  1913,'  1,  485. 

The  plate  upon  which  the  mirror  is  to  be  produced  is  used 
as  anode  and  is  placed  upon  a  small  table  in  juxtaposition 
to  a  plate  of  the  metal  to  be  disintegrated,  which  serves 
as  cathode,  the  whole,  being  enclosed  in  a  glass  bell  resting 
on  a  ground  glass  plate.  The  space  is  first  exhausted, 
then  a  current  of  hydrogen  is  sent  through  by  means  of 
a  Gaede  pump.  An  opaque  silver  mirror  can  be  produced 
in  30  seconds.  Mirrors  of  silver,  gold,  platinum,  copper, 
iron,  nickel,  palladium,  and  iridium  have  been  produced 
in  this  way. — A.  S. 

Colloidal  solution  ;    Formation  of  new  colloids  in  a 


in  which  a  metal  plate  is  immersed.  M.  Philippson. 
Bull.  Acad.  rov.  Belg.,  Classe  des  sei.,  1912.  580—582. 
Chem.  Zentr.,  1913,  1,  383. 

Carefully  cleaned  plates  of  platinum  and  zinc  were  intro- 
duced into  solutions  of  colloidal  copper,  whereupon  it  was 
observed  that  the  optical  properties  of  the  solution  altered, 
the  colour  of  the  Tyndall  light-cone  changing,  in  a  short 
time,  from  red  to  white.  The  conclusion  drawn,  which 
was  supported  by  ultra  microscopic  examination,  is  that 
the  colloidal  copper  is  precipitated  in  a  metallic  condition 
and  is  replaced  by  a  colloid  formed  from  the  precipitating 
metal  (platinum  or  zinc). — A.  S. 

US    piq  iron   production   in    1912.      Board   of  Trade   .1.. 

Feb.  20,   1913.     [T.R.] 
AccoRniN-o  to aBulletin, dated 30th January, issued  by  the 

American  Iron  ami  Steel  Institute,  the  production  of  pig 
iron  in  the  United  Slat.s  in  1912  was  a-'  follows,  the 
figures  for  t  he  t  wo  previous  years  being  added  for  purposes 
of  comparison  : — 


1910. 

1911. 

I'M  2. 

Bessemer  ami  low  phosphorus 

Basic    

Charcoal 

Ferro-manganese   

Spit'tieleisen 

Foundry,  ferro-silicon,  >v>-.   . . 

Ton-. 

11,245,642 

9,084,608 

396,507 

71,876 

158,055 

c..:t.'.2,:i7!i 

Ions. 
9,803 
8,520,020 
278 
71 

110,236 
5,260,880 

1  001 

1 1,667,650 

1 1,394,477 

347,025 

125,379 

Total    

27.303.567 

7I«7 

French  iron  and  Heel  production,  1912.     Board  of  Trade 

.1..    Feb.   2d.    L913.     |T  ,; 
VocoRDiNQtotbe  Bulletin  of  2H  Jmiumj  ofthe'   '.•."«"• 

des    KoiL'es  des    France."   the   amount    of   iron   and   steel 
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produced  in  France  in  1911  and  1912  by  the  members  ol 
the  association  was  as  follows: — 


Pii:  iivn  

:>teel  u>s>''-- 

>teel  product- 

Blooms  ami  billets 
il   .  .  .  . 

(iinlers  and  shapes 

Kails 

Other  products. .  .  . 


1911. 


Metric 

tons. 

4,426,469 

3,680,018 

1.744,148 
»,1S1 
021.249 
449,818 
440,234 
400,053 


1912. 


Metric 

tons. 
4,826,653 
1,186,942 

2,064,072 
676,259 
641,720 
102,767 

501,859 
4  14.031 


Jnjhtenu  nf  lead  on  theferrocyanide  titration  of  zinc.  Lenher 

andMeloche.      Se<   .Will. 


Patkhts. 

Metallurgical .      S.   Cornthwaite, 

3     field.     Eng.    Pat   2709,    Feb.    2,    1912. 

Stem,  furnaces  of  the  open-hearth  type,  fitted  with  ah 
and  gas  porta,  and  regeneration  chambers,  are  provided 

with  suitable  openings  in  the  roof  to  admit  of  the  intro- 

duetion  of  electrodes.     A  trolley  carrying  electrodes  runs 

on  rails  behind  the  furnaces  so  that  the  electrodes  may  be 

transferred  from  one  furnace  to  another  as  desired.     The 

trolley  is  fitted   with  the  necessary  gear  for  raising  and 

ring  the  electrodes,  and  with  a  transformer,  if  neces- 

When    the    trolley    has    to    move    a    substantial 

distance,  it  is  desirable  to  arrange  terminals,  connected 

with    high-tension    main-,    opposite    each    furnace.     The 

n  a  furna<e  is  melted  and  taken  to  any  desired 

•  ing,  then  the  gas  and  air  ports  are  closed  by 

damiK-rs.  and  tl  [uenl  treatment  of  the  charge  is 

out     by    electrical    heating.     The    furnaces    are 

worked  so  that  e  furnace  becomes  ready  for  tapping, 

bet  the  stage  for  electrical  heating.     With 

tiltinc  furnaces  it  is  desirable  to  arrange  that  the  whole 

trolley  moves  with  the  furnace,  and  for  this  purpose,  a 

on  of  the  trolley  rails  is  fixed  to  each  furnace.      Where 

furnace-  k  to  back,  a  suitable  arrangement  for 

•in'_'  the  trolley  is  provided. — T.  St. 


I    of 

igh.     K 


B.     Talbot,     Middles- 
March    14.    1012. 


•  irmation  of  a  cavity  or  pipe  in  the  upper 

part  of  a  sti  t,  the  latter,  while  still  fluid  at  the 

interior,  often  the  outer  crust    and  then 

i  to  a  pn-  -ure  sufficient  to  reduce  considerably 

■  ciaHy  of  the  upper  portion  ; 

dined   ingot    i-  reheated    before   final   treatment. 

\V.  E.  I".  P. 


>l ;     Method    of    making  H.     I) 

field,   \..i.     r  -     Pat.    1,051.840, 


•  rap  i-  heated  by  auxiliary 

heat  d   i-  then  covered   with   molten 

1  iron  containing  not  appreciably  more  than 

0  I  "■  krbon.     The  melting  of  tie    wrap  is 

iral  heat  lie.  the  iron  protecting  the 

m»ni.'an«-<-     frori  iition     diiriiiL'     fusion.      Aftei     t  be 

whole  rl  ferromai  dded  to  give 

rt  ion  of  mai  T.  St. 

Mtthod  <//  linn.  of  high   tensile,    special, 

■,hi,„i,l     In/     I/,,         ,,n>lil,ll.         P 

Thuaud.       I  ill. 

red  in  I  he  fini  bed 

ilium  to  t  he  amount 
idd<  r|    i r j    t  he    form    of   feTTO 

rlation,  and  loss  of  th«  ipecial 

■  •  i  i-  more  homo 

«         I*,.,, 


obtained  with  a  steel  containing:  C  about  0-35,  Ni 
12  to  15,  Cr  1-20  to  1-60,  V  0-25  to  0-80,  Ti  and  Mu 
together  about  0-80  per  cent.  The  two  latter  may  vary 
between  the  following  limits  :  ■  Mu  0-30  to  0-60,  Ti 
005  to  0-80  per  cent.    T.  St. 

Cementation  by  diffusion,     (I.  Sirovich.     Fr.  Pat.  447,606, 
A.m.  24,  1912.     Under  Int.  Conv.,  .March  4.  1912. 

Is    introducing    other    metals    such    as    chromium,    etc.. 
1   into  steel  by  diffusion,  claim  is  made  for  the  use  of  binary, 

ternary,  etc..  alloys,  in  combinations  similar  to  those  in 
which  they  will  be  contained  in  the  finished  special  steel. 

— T.  St. 

Reaction  apparatus  [for  refining  crude  iron  bu  means  of 
iron  oxide].  H.  1>.  Hibbard,  Plainfield,  N.J.  U.S. 
Pat.  1,047,052,  Dec.  10,  1912. 

In  an  apparatus  for  facilitating  chemical  reactions  between 
fused  reagents  of  different  specific  gravities  (e.g.,  for 
reducing  iron  oxide  bv  the  means  of  the  metalloids  of 
crude  iron  as  described  in  U.S.  Pat.  885,248  of  1908  ; 
this  J.,  1908,  509),  a  practically  closed  vessel,  mounted 
to  permit  of  any  desired  degree  of  tilting  or  rocking,  is 
divided  into  two  or  more  compartments  or  "  pockets  " 
by  means  of  a  hollow,  water-cooled  dam.  Each  pocket  is 
sufficiently  large  to  contain  the  whole  of  the  charge  which, 
by  adjusting  the  motion  of  the  vessel,  is  caused  to  be 
continuously  poured  from  one  "  pocket  "  to  another 
until  thorough  mixing  is  attained. — W.  E.  F.  P. 

[Iron.]  Metalliferous  sub-stances  ;  Process  for  the  reduction 
of-  — .     G.  L.  Fogler.     Fr.  Pat.  447,218,  Aug.  14,  1912. 

In  a  process  for  the  reduction  of  iron  and  other  ores,  a 
mixture  of  the  latter  with  appropriate  fluxes,  a  small 
quantity  of  carbon  and  a  compound  of  aluminium, 
magnesium  or  other  metal  having  a  greater  affinity  for 
oxygen  than  the  metal  to  be  reduced  (e.g.  bauxite,  felspar, 
kaolin,  etc.)  is  heated  to  bright  redness  when,  it  is  stated. 
reactions  of  the  aluminothermic  type  occur,  whereby  the 
charge  attains  a  temperature  nearly  equal  to  that  of  the 
electric  arc,  the  ore  being  reduced  and  the  resulting  metal 
I  i  coming  suspended  in  finely  divided  form  in  the  molten 
mass,  from  which  it  is  subsequently  allowed  to  settle. 

— W.  E.  F.  P. 

[Iron   and   steel.]     Welding;    Process   of .     D.    Ark- 

wright,  jun.,  Youngstown,  Ohio.      U.S.  Pat.  1,051,980, 
Feb.  4,  1913. 

In  a  process  for  uniting  high-speed  or  tool  steel  to  a  stock 
of  softer  metal,  the  surface  of  the  latter  is  covered  with  a 
powdered  mixture:  of  ferromanganese  and  ferrous  carbonate 
upon  which  the  harder  metal  is  placed  in  position.  The 
metals  are  then  subjected  for  about  10  minutes  to  a 
temperature  of  about  2300°  F.  (1260°  C.)  which  is  after- 
wards increased  to  about  2500°  F.  (1371°  C.)  when,  it  is 
stated,  the  union  is  effected  with  or  without  the  aid  of 
pressure.     -\V.  E.  F.  P. 


—  from  corrosion, 
Pat.  2<i,484,  Nov. 


Iron   surfaces  ;   Process  for  protecting  - 
S.  O.  Cowper-Coles,  London.     Eng. 

27,  1911. 
THE   process  consists   in   depositing   elect  rolyl  ieally.    upon 

the  i  lean  iron  or  steel  surface,  first  a  substantial  ooating  of 
pure  or  pi  act  ieally  pure  iron  and  then  a  coating  (usually 

thinner)  of  zinc  or  zino-iron  alloy.     It  is  stated  that  these 
tings  may  be  advantageously  deposited,  in  succession, 
from  a  Bingle  electrolyte  consisting  of  a  solution  of  iron 
and  zinc  sulphates,  the  nature  of  tie    metallic  dep 
being  governed  by  the  density  of  the  current  employed 
The  i  oat<  dart  icle  aie  finally  heated  or  baked      W.  E.  F.  J'. 

Aluminium  ,    Coating  iron  with  S.   Uyeno,  Tokio, 

Japan.     Eng.  Pat,  11,836,  May  is.  1912. 

Tin.  iron  article  to  be  coated  is  first  galvanised  or  tinned, 
and  is  then  immersed  in  molten  aluminium  at  about 
700'   to   xoo   <    .   and   during   immersion,   the    mrface  jh 

■I  i.i  n  lies.     'I'h'-  till  or  zinc  thus  passed  into 
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the  molten  aluminium,  and  becomes  replaced  on  the 
iron  surface  by  aluminium.  The  article  is  treated  in  this 
manner  in  two  or  more  such  baths,  the  greater  part  of  the 
tin  or  zinc  being  left  in  the  first  hath.  It  is  claimed  that 
by  this  means  the  aluminium  is  caused  to  adhere  to  the 
surface  of  the  iron  so  well  that  it  will  not  come  off,  or 
tarnish,  or  corrode,  under  the  action  of  air.  water,  or  heat 
and  cannot    be  stripped   off   bv   mechanical    means. 

— '1'.  St. 

Metallic  [iron  and  sleel]  articles  ;   Metallic  coating  for . 

H.  J.  Lohmann,  Jersey  City,  N.J.,  Assignor  to  The 
Lohmann  Co.,  New  York.  U.S.  Pat.  1.052J56,  Feb.  4, 
1913. 

Claim  is  made  for  a  metallic  article  (iron  or  steel)  coated 
with  lead  containing  about  1  per  cent,  of  tin,  the  covering 
metal  penetrating  the  article  to  a  measurable  depth, 
for  the  purpose  of  protecting  the  latter  from  corrosion. 

— W.  E.  F.  P. 

Articles  consisting  wholly  or  mainly  of  silicon  ;  Manufacture 

of .     T.  B.  Allen,  Niagara' Falls,  U.S.A.     Eng.  Pat. 

14,020,  June  15,  1912.     Under  Int.  Conv.,  June  26.  1911. 

Sek  U.S.  Pat.  1,037,713  of  1912;  this  J.,  1912,  923. 
The  addition  may  consist  of  an  alkali  metal  or  magnesium. 

— T.  F.  B. 

Ferrosilicon  ;    Process  of  effecting  reduction  and  producing 

.     E.   A.    Byrnes,   Washington,    D.C.,   Assignor   to 

Electro  Metallurgical  Co.,  Chicago,  111.  U.S.  Pat. 
1,051,194,  Jan.  21,  1913. 

Claim  is  made  for  a  process  of  "  reducing  a  granular 
charge "  by  disposing  the  latter  in  a  vertical  column, 
the  upper  half  of  which  is  heated  by  hot  gaseous  products 
of  combustion  while  the  lower  portion  is  submerged  in 
"  an  electrically-heated  liquid." — W.  B.  F.  P. 

Ferrochromes  and   other   iron  alloys  ;     Treatment   of 

L.   Pilla.     Fr.  Pat.  447,225,  Oct.   21,   1911. 

Claim  is  made  for  a  method  of  decarburising  iron  alloys 
by  blowing  air  or  oxygen  through  the  molten  metal. 
The  furnace  is  drum-shaped,  and  capable  of  being  rotated 
about  its  longitudinal  axis.  The  blowing  apparatus  is 
fixed  to  the  furnace,  and  consists  of  a  number  of  water- 
cooled  tubes.  The  pipe  conveying  the  air  or  oxygen, 
and  those  through  which  the  cooling  water  is  fed  and 
carried  away,  are  made  flexible  to  allow  of  the  furnace 
being  turned.  Air  and  gas  for  heating  the  charge  are 
admitted  at  one  end  of  the  furnace,  also  through  flexible 
pipes.  The  hot  gases  pass  away  through  a  fixed  shaft  in 
which  a  fresh  charge  is  stacked  to  receive  a  preliminary 
heating.  The  charge  having  been  melted,  the  furnace 
is  turned  so  as  to  bring  the  blowing  apparatus  just  beneath 
the  level  of  the  molten  metal.  Air  is  then  turned  on, 
and  the  furnace  is  slowly  rotated  backwards  and  forwards 
in  order  to  subject  all  portions  of  the  molten  metal  to  the 
action  of  the  air. — T.  St. 


Alloys  for  casting.     F.  de  Buigne,  Magdeburg,  Germany. 
Eng.  Pat.   1346,  Jan.    17,   1912. 

Alloys  (type-metal)  designed  for  casting  under  pressure 
should  be  capable  of  remaining  for  a  long  time  in  the 
molten  condition  without  changing  in  composition, 
and  should  not  give  rise  to  dirt  or  dross  in  the  casting 
channels  or  moulds.  Alloys  composed  of  aluminium, 
copper,  and  tungsten,  and  free  from  zinc,  fulfil  these  con- 
ditions. Satisfactory  results  are  given  by  the  alloys  : — 
(I).  Al  80  to  90,  Cu"8  to  10,  W  1  to  10  parts;  and  (2), 
Cu  90  to  95.  Al  3  to  10,  W  01  to  5-0  parts.  Both  alloys 
must  be  free  from  zinc. — T.  St. 


Ores  or  oxides;    Reduction  of  tin   and  similar .      H. 

Tomkins,     Stockton-on-Tees.     From     A.     V.     Kemp. 
Singapore.     Eng.  Pat,   1814,  Jan.  23,   1912. 

The  reducing  chamber  is  an  annular  space  surrounding 
a  fire-tube,  in  which  producer  gas  or  similar  reducing  gas. 


after  passing  through  the  reducing  chamber,  is  burnt  with 
air  on  the  regenerative  principle.  Horizontal  and  vertical 
forms  of  furnace  are  described.  In  the  horizontal  forms, 
agitation  of  the  ore  is  brought  about  either  by  rotating 
the  reducing  chamber  round  the  fire-tube,  or  by  means  of 
revolving  arms  or  diaphragms  ;  in  the  vertical  form,  by 
providing  the  annular  shaft  down  which  the  ore  descends, 
with  a  series  of  baffles.  In  the  vertical  form,  the  ore  falls 
into  a  hopper  from  which  it  is  continuously  removed  by  an 
endless  chain  of  buckets,  and  again  charged  into  the  top 
of  the  chamber.  The  ore  is  heated  entirely  by  radiation 
and  conduction  from  the  fire-tube,  and  reduction  is 
effected  solely  by  the  action  of  the  reducing  gas,  thus 
avoiding  the  production  of  slag.  The  ore  may  be  sub- 
jected to  a  previous  roasting  or  oxidation  by  sending  a 
current  of  air  through  the  chamber,  the  reducing  gas  being 
fed  at  such  times  directly  into  the  fire-tube.  When  the 
desired  roasting  is  complete,  the  reducing  gas  is  substituted 
for  air,  and  reduction  of  the  ore  at  once  begins.  Trans- 
ference of  the  charge  between  the  two  stages  is  thus 
avoided,  and  the  loss  of  heat  is  a  minimum.  The  reduced 
ore  may  be  discharged  as  "  matte,"  "  prill,"  or  metal, 
according  to  the  temperature  of  working,  and  in  any  case 
can  be  obtained  in  ingot  form  by  heating  in  crucibles  or 
tank  furnaces,  and  running  into  moulds  in  the  usual 
way.— T.  St. 


Muffles  ;    Continuous  annealing 


G.  B.  A.  Gibbons, 


Lower    Gonial,     Staffs.,     and     R.     Masters,     Dudley, 
Worcester.     Eng.  Pat,  7202,  Mar.  25,  1912. 

The  apparatus  (for  annealing  metal  sheets,  etc.)  consists 
of  a  muffle,  through  which  the  metal  sheets  are  con- 
tinuously conducted  by  means  of  mechanically-driven 
rolls,  a  pair  of  which  is  situated  at  each  end  of  the  chamber. 
The  annealed  metal  is  discharged  into  an  airtight  cooling- 
chamber  ;  and  the  muffle  is  heated  by  means  of  producer 
gas,  the  producer  being  built  in  the  basement  of  the 
muffle   and   arranged   upon   the   regenerative   principle. 

— W.  E.  F.  P. 

Bronze  allot/.     F.   Springorum,   Berlin.     Eng.   Pat.    9953, 
April  26,   1912. 

An  alloy  of  Cu,  Al,  Fe,  Ni  and  Mn.  in  which  the  Cu 
and  A l' together  amount  to  90  per  cent,  of  the  totai, 
the  Al  not  exceeding  11  per  cent,  The  Ni,  Fe  or  Mn 
(together  amounting  to  10  per  cent.)  may  be  partly  replaced 
by  Cr,  W,  Mo  or  Va.  The  alloy  is  stated  to  possess 
great  tensile  strength  and  ductility. — W.  E.  F.  P. 

Ores;     Apparatus  for  roasting   or  sintering .     J.    E. 

Creenawalt,  Denver,  Colo.,    U.S.A.     Eng.   Pat.   14.805, 

June  25,  1912. 
The  apparatus  consists  of  a  cast-iron  roasting  pot  divided 
into  upper  and  lower  compart  mint  s  by  a  grate  carrying 
a  porous  layer,  upon  which  the  pulverised  ore  rests.  The 
pot  is  supported  on  trunnions,  one  of  which  is  hollow  and 
connected  with  a  suction  fan,  so  that  the  ignition  of  the 
charge  proceeds  downwards,  and  the  products  of  com- 
bustion are  drawn  off.  The  charge  should  contain 
sufficient  combustible  material  (10  per  cent,  of  sulphur  or 
6  per  cent,  of  carbon)  to  maintain  the  proper  temperature 
after  being  ignited.  The  igniter  consist.-  of  a  cow  r  shaped 
to  fit  closely  when  lowered  on  the  to])  of  a  pot.  ItB 
provided  with  air  inlets,  and  spray  no/./'cs  through  which 
oil  under  pressure  is  forced,  the  oil  being  thereby  atomised 
and  readily   ignited.     The   oil  is  fed  from  a  tank  to  the 

igniter  through  a  flexible  conduit.    The  flame  of  burning 

oil   is   sucked   down    on   to   the   charge,  which    becomes 
uniformly   ignited  over  the  whole  surface.     'I  he   igniter 
may  be  suspended  from  a  rail  above  a  line  of  pots,  so  that 
when  one  charge  has  become  ignited  the  igniter  ma)   be 
readily  moved  over  a  fresh  charge,  the  oil  in  the  meantime 
being  shut   off  bv  means  of  a  cock.     When  roasting  w 
complete    the  pot   is  rotated  on  the  trunnions,  and  Hi. 
charge  drops  on  to  a  shoot   provided  with  upwardij  i»" 
fecting   flanges.     The   ore    is  thus    broken    up  an. I    pa 
through  openings  at  the  bottom  of  the  shool  into  receiving 
ears.      T,  St. 


!»o 
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VmtmMwm;  Protest   for    teparatmg from    uranium. 

W.    F.    Bkecker,   Canonsburg,    Pa..    \ssignor   to   The 
.  ird    Chemical    Co.,    Pittsburg,    Pa.     U.S.     Pat, 
1,060,790,  Jan.  21,  LOIS, 

\  -     duob  containing  uranium  and  vanadium,  obtained, 

for  example,  by  making  a  solution  oj  alkali  uranyl  car- 
bonate and  alkali  vanadate,  heating  so  as  to  precipitate 
a  mixture  of  alkali  annate  and  many]  hydroxide,  dis- 
solving the  pre*  ipitate  with  acid,  and  making  the  resulting 
solution  slightly  alkaline.  is  subjected  to  electrolysis,  so  as 
to  precipitate  the  vanadium  and  give  a  solution  of  uranium 
fret'  from  vanadium.      F.  Sons. 


Ore*.     Apparalmi   for    treating        -tn    preparation    for 

magnttf  .»■, juration.  .).  F>.  Etherington,  YVinthrop. 
Mass..  Assignor  to  Campbell  Magnetic  Separating  Co. 
0  B.  Pat.  1,051,404,  .Tan.  28,  1913. 

The  on  i-  fed  through  an  unlined  metallic-  rotatable 
furnaee.  and  is  heated  by  means  of  a  tire  situated  outside 
the  furnaee.  The  flame  is  blown  from  the  tire  into  the 
furnaee.  and  a  predetermined  amount  of  air  is  admitted 
independently,  whereby  oxidation  of  the  ore  is  materially 
■  noted.     T.  St. 

Furnas-  ;     <Zinc]    0  \%Q .     P.     E.     Peterson, 

Butte.    Mont.     U.S.    Pat.    1,051,512,    -Ian.    28,    1913. 

The  condeiwr  of  a  zinc  furnaee  consists  of  a  chamber 
opening  into  the  upper  portion  of  the  retort,  and  tubes 
.  iwuwardl  from  the  chamber  into  a  receiving 
chamlxr  Mtuated  below.  The  tubes  are  cooled  by  air 
tl"wiiui  around  them,  the  air  being  admitted  at  the  upper 
ends  of  the  tul>cs  and  escaping  at  their  lower  ends.  The 
cooling  air  I  une  direction  as  the  zinc 

vap  portions  of  the  tubes  being  subjected 

to  tb  •  air.-    T.  St 

time  and  oth'r  trutnli  ;    Treatment  of  sulphide  ores  of . 

rmberl  Pro-  •  Fr.  Pat.  447.33*.  Oct.  24,  1911. 

The  or  i-  mixed  with  iron  oxide,  coke,  and  a  flux,  and  is 
heated  in  an  electric  furnace  at  a  temperature  of  1300°  to 
\|.  rtallic  iron  is  lir>t  produced,  which  immediately 
reacts  with  the  zinc  sulphide,  the  products  being  carbon 
monoxidi  .  metallic  zinc,  and  iron  sulphide.  The  car  lion 
monoxide  provides  the  necessary  pressure  to  drive  the  zinc 
vapour-  for  waul  to  the  condenser.  If  lead  sulphide  i- 
present  in  the  ore.  the  resulting  metallic  lead  will  be  chiefly 
-nacc.  where  it  settles  below  the  molten  iron 

bide    and    -till    light)  Roasted    pyrites    is   a 

convenient  form  of  iron  oxide  to  use,  and  the  resulting 
iron  sulphide  may  Ik-  roasted  to  regenerate  the  oxide  and 

ieU  sulphur  dioxide. — T.  St. 

Tin  .     Kleetrolytu    refining  of appUeabU    to  any  cm, 

ducting    imit-rxnl    r,  Q      Midland    and    E. 

!>•  las>w»n.     '  I  Second  Additions,  dated  Aug.  24 

and  28,  1912,  to  Ft  .'i.  Nov.  4.  191  I  (this  J., 

1913 

(1)  The  process  i  applied  to  any  material  containing 

tin.  or  t  nth  tin.  for  the  pnrpo  e  of  recovering  and 

metal.     (2)  The  deposits  of  refined  tin  formed 

on  the  bottom  of  the  h.ith  OB  the  cathode  are  pushed 
forward  by  collectors,  or  brush  rried  on  an  end 

chain,  the  metal  tx-iru/  swept  into  a  suitable  side  chamber. 
anode  may  he  formed  from  a  conducting  material, 
support  irur  the  tin-plat)  the  movable  at. ode  being 

D  apron  provided  with  chains,  bo  that  the 
material  i-  through  the  liquid,  then  delivered  on 

to    a   second    travelling    apron    and    thence    to   a    second 

b*th      B 

MrUil .    Special         .for  km         I      nanuficturt  of  appai 
ht-mirnl   and   othet    industries.     <>.    Delfosse. 

•  Addition,  dated  Aug.  8,  1912,  to  Fr.  Pal    13 t 

Jan.  15,  !'•  I  .   1912,  'i»7j. 

The  met  ribed  i-  melted,  and  t.,  it   is 

added  a  mil  v  rich  in  -ill'  on,  and,  finallj    a  greatei 

chloride.     The    proportion!    of    the 


\  arious  ingredients  are  as  follows  : — First  mixture  :  ferro- 
silicon  (K)  par  cent.)  94  parts,  pure  haematite  iron  5,  ferro- 
manganese  1.  Second  mixture :  ferrosilicon  (25  per 
cent.)  47  parts,  ferrosilicon  (45  per  cent.)  3,  ferrosilicon 
(85  pet  cent.)  2.  silieomanganese  free  from  carbon  1,  iron  1. 
Bach  mixture  is  melted  separately,  ami  the  second  poured 
into  the  first.  Finally,  1  part  of  melted  zinc  chloride  is 
added,  and  the  whole  well  stirred.  The  further  addition 
of  silicon  is  stated  to  yield  a  metal  of  finer  grain,  which 
completely  resists  the  attack  of  acids,  is  very  light,  and  is 
capable  of  withstanding  very  high  temperatures, — T.  St. 

[Tungsten  and  molybdenum]  Metals:   Process  for  rendering 

—  ductile.     The  Westinghouse  Metal  Filament  Lamp 

Co.,  Ltd     First  Addition,  dated  Sept.  4, 1912,  to  Fr.  Pat. 

445,208.  dune  7,  1912  (this  J.,  1912,  1186).     Under  Int. 

Conv.,  Sept.  14,  1911. 

Til  B  metal  (tungsten  or  molybdenum)  is  heated  and  allowed 
to  cool  slowly  in  an  inert  atmosphere  under  high  pressure. 

— W.  E.  F.  P. 

Tungsten  ;     Preparation   of   malleable   and   ductile   bodies 

composed  of  an  alloy  of .     H.    Bresler.     Fr.    Pat. 

447.584,  Aug.  23,  1912. 

Finely  divided  tungsten  is  mixed  into  a  paste  with 
from  2  to  7  per  cent,  of  thorium  tungstate,  and  an  organic 
binding  material.  The  paste  is  formed  into  rods,  which  are 
first  carbonised,  and  then  heated  in  a  reducing  atmosphere 
to  a  temperature  above  the  melting  point  of  thorium. 
Oxygen  and  carbon  are  thus  eliminated,  and  the  thorium 
melts  and  alloys  with  the  surrounding  tungsten.  The 
product  is  ductile,  and  may  be  rolled  into  plates  or  drawn 
into  wire. — T.  St. 

Tungsten  :     Preparation   of  malleable   and   ductile    bodies 

composed  of .     H.  and  U.  Bresler.     Fr.  Pat.  447,585, 

Aug.  23,  1912. 

Tt'Nr.STic  acid  heated  to  redness  is  exposed  to  the  action 
of  a  stream  of  dry  ammonia  until  no  more  water  is  formed. 
The  soft  black  powder  remaining,  which  contains  hydrogen 
and  nitrogen,  can  be  easily  compressed  into  bodies  of  high 
mechanical  solidity.  Rods  thus  formed  are  first  heated 
carefully  to  incandescence  in  an  inert  atmosphere,  when 
they  become  good  conductors  of  electricity,  and  are  then 
heated  in  a  reducing  atmosphere  until  free  from  hydrogen 
and  nitrogen.  The  tungsten  thus  obtained  is  extremely 
ductile,  and  may  be  rolled  into  plates  or  drawn  into  very 
fine  wire. — T.  St. 

Alkali     metals;      Manufacture    of by    electrolysis    of 

fused    halogen    compounds.     Usines    Electriques    de   la 
Lonza.     Fr.   Pat.  447,224,  Aug.   14,  1912. 

Oni.  or  more  insulating  walls,  7,  completely  independent 
of  the  rest  of  the  furnace,  are  pressed  against  the  collecting 

cathode,  2,  in  such  a  way  that  the  current  lines  are  changed 


gn 


in   direction   and   pass   below   the   walls,   7.     A   layer  of 
solidified  salt  accumulates  dd  the  (rails,  sided  if  necessary 

ooling,  thus  cementing  the  wall.-  with  the  cathode*. 

meres  mg    the   intensity   of    the   current  the    Is 
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of  salt  may  be  softened,  thus  enabling  the  insulating 
walls  to  be  changed  without  interrupting  the  passage 
of  the  current. — B.  N. 


Ores  ;     Treatment   of- ■.     E.    Kerr.     Fr.    Pat.    447,192. 

Aug.  13,  1912.     Under  Int.  Conv.,  Feb.  8,  1912. 

See  U.S.  Pat.  1,032,007  of  1912;   this  J.,  1912, 780.— T.F.B. 


Furnace  ;    Electric  resistance 


('.   R.  J. 
28,    1912. 


Pat.    447,715,    Aug. 

Fixed  electrodes  form  the  base  of  a  shaft  furnace,  and  the 
electrodes  are  separated  by  a  refractor}'  insulating  wall 
which  prevents  the  reduced  metal  from  short-circuiting 
them.— B.  N. 

Burnt  pyrites,   etc.  ;    Electrolysis  of  solutions  obtained  by 

lixiviating .     0.  Spinzig  and  A.  Wannag.     Ger.  Pat. 

255,454,  Jan.  26,  1911. 

The  electrolyte  is  forced  between  the  anode  and  the 
surrounding  cylindrical  cathode  and  then  through  the  ore 
to  be  lixiviated.  In  this  way  the  lixiviation  of  the  ore  and 
the  electrolysis  are  effected  in  a  single  operation,  and 
injurious  secondary  actions  on  the  deposited  metal  are 
avoided.  In  order  to  prevent  injurious  effects  due  to 
ferric  salts  or  the  like,  sulphur  dioxide  is  forced  in  through 
the  hollow  perforated  anode  against  the  surrounding 
cathode.  In  the  apparatus  described,  the  cathode  consists 
of  a  vertical  cylinder,  open  at  both  ends,  enclosing  a 
rotary  anode  consisting  of  a  coiled  perforated  tube  :  at 
the  lower  end  of  the  anode  is  a  propeller,  the  blades  of 
which  are  provided  with  channels  leading  to  the  periphery. 

—A.  S. " 


Armour-plates  ;     Manufacture    of - 


Louis.     Fr.       Sulphide  ores  or  metal-bearing  solutio>ts  ;  Treatment  of- 


L.  Gonnet,  Lvons,  France. 
Fng.  Pat.  19,287.  Aug.  22,  1912.  Under  Int.  Conv., 
March  15,  1912. 

See  Fr.  Pat.  441.588  of  1912  :   this  J..  1912.  932.—  T.  P.  B. 

Metallic   bodies:     Production  of by   means  of  electro- 

deposition.     S.    Consigliere,    Genoa,    Italv.     U.S.    Pat. 
1,051,556,  Jan.   28.    1913. 

See  Fng.  Pat.  20,776  of  1910  :   this  J..  1911.  494.     T.  F.  B. 


Metallurgical  furnaces  ;   Slag  pocket  for  ■ 


.  J.  L.  Benthall, 
Chesterfield,  Assignor  to  Vickers,  Ltd.,  Westminster. 
U.S.  Pats.  1,051,380  and  1,051,799,  Jan.  28,  1913. 

See  Eng.  Pat.  6664  of  1910  ;    this  J.,  1911,  961.— T.  F.  B. 

Furnace;    Electric [for  making  steel  and  iron  alloys]. 

G:    Massip.     Fr.    Pat.    447,434,    Aug.    21,    1912. 

See  Eng.  Pat.  19,172  of  1912  ;  this.!.,  1912,  1134— T.F.B. 

Iron  and  steel  surfaces  :  Process  and  apparatus  for  hardening 

and  treating .     W.  S.  Simpson.      Fr.   Pat.  447,781. 

Aug.  10,  1912.     Under  Int.  Conv.,  Sept.  21.  1911. 

See  Eng.  Pat.  20,917  of  1911  ;   this  J.,  1913.  146.— T.  F.  B. 

Iron    and   steel  from    iron   ores  ;     Furnaces  for   the   direct 

production   of .     W.    S.    Simpson    and    H.    Oviatt. 

Fr.  Pat.  447,892,  Nov.  9.  1911. 

See  Eng.  Pat.  18,679  of  1910  :  this  J.,  191 1,  1456.—  T.  F.  B. 

Aluminium  or  its  alloys  ;    Treatment  of  surfaces  of for 

flu    deposition  of  metals  thereon.     Q.  Marino,    Golder's 
Green.     Ens;.  Par,  2136,  Jan.  26,  1912. 

See  U.S.  Pat.  1,045.718  of  1912;   this. I..  1913,  30.— T.F.B. 


Furnaces  ;     Electric 


-.  T.  S.  Blair, 
jim.  Fr.  Pat.  447,018,  July  5,  1912.  Under  Int. 
Conv.,  July  10,   1911. 

Su  U.S.  Pat.  1,012,236  of  1911  ;   this  J.,  1912,  78.—  T.F.B. 

Foundry  sand  ;     Process  of  regenerating -.     Poulson's 

Foundry  Specialities.    Ltd.      Fr.    Pat.   447,097,   Aug.   9, 
1912.     Under  Int.  Conv..  Sept.   12,   1911. 

She  Eng.  Pat.  20.204  of  191 1  ;    this  J.;  1912,  994.— T.F.B. 


and  production  of  ammonia  or  its  salts  and  other  nitrogen 
compounds.  E.  A.  Ashcroft.  Fr.  Pat.  447,321,  Au<_'.  7. 
1912.      Under  Int.  Conv.,  Nov.   15,  1911. 

See  Eng.  Pat.  25,506  of  1911  ;   this  J..  1913,  29.— T.  F.  B. 

Zinc  ;  Process  for  recovering from  substances  contain- 
ing it,  by  treatment  with  sulphurous  anhydride.  C.  A. 
Beringer.  Fr.  Pat.  447,427.  Aug.  21,  1912.  Under 
Int.  Conv.,  Sept,  21,  1911. 

See  Ger.  Pat.  250,283  of  1911  ;    this  J..  1912.  994.— T.F.B. 

Metallisation  of  articles  of  cast  iron,  wood,  plaster,  paper, 
and  other  porous  materials  ;    Process  for  the  superficial 

.      P.    Marino.      Fr.    Pat.    447,946.    Sept.    A.    1012. 

Under  Int.  Conv.,  Sept.  8,   1911. 

See  Eng.  Pat.  20.012  of  1911  ;   this  J.,  1912.  192.—  T.F.B. 


XI.— ELECTRO-CHEMISTRY. 

Electrochemical  reductions.     III.  Reduction  of  nitrosamines. 
Backer.     See  XX. 

Patents. 

Electrolytic    apparatus.     J.     T.     Niblett.     London.     Eng. 
Pat.  1671,  Jan.  20,   1912. 

In  electrolytic  apparatus  in  which  aqueous  solutions  of 
salts  are  decomposed,  the  electrodes  are  provided  with 
a  porous  coating,  formed  by  first  applying  to  the  surfaces 
a  suitable  adherent  graphite  mixture  and  then  rendering 
the  mixture  porous  by  the  application  of  heat. — B.  N. 

Salt     solutions;      Electrolysis    of .     J.     Billiter.     Fr. 

Pat.  447,785,  Aug.   13.  1912. 

The  anode  chamber  is  closed  below  by  cathodes  disposed 
nearly  horizontally  and  arranged  in  the  form  of  bands 
so  that  the  electrolyte  may  be  directed  at  first  exclusively 
or  in  greater  part  towards  the  base,  perpendicularly  to  the 
surface  of  the  cathode,  and  through  the  intervals  between 
the  cathode  bands.  By  means  of  one  or  more  perforations 
the  liquid  passes  to  a  side  pocket,  from  which  it  may  be 
exhausted.  The  cathodes  may  be  separated  and  bound  by 
insulating  bands,  the  upper  edges  being  inclined  to  facilitate 
the  escape  of  gas.  and  the  insulating  bands  are  made 
wedge-like  in  form  so  that  by  placing  them  in  a  flexible 
tube  or  pipe,  this  may  be  stretched,  thus  forming  a 
membrane  or  screen  surrounding  the  cathode  bands, 
A  circulation  of  electrolyte  is  secured  through  the  space.-. 
below  and  above  the  cathodes,  formed  by  the  membrane. 
which  may  be  in  the  form  ol  metallic  wire  tissues  of  line 
mesh,  the  screens  aiding  the  descent  of  residues  which 
are  deposited  during  the  process,  and  at  the  same  time 
preventing  the  accumulation  above  of  a  volume  of  gas  of 
relatively  large  transverse  section.  Frictions!  resistances 
may  be  "arranged  to  prevent  variations  of  level:  of  the 
electrolyte,  due  to  variations  in  the  pressure  of  th 
li\  offering  a  resistance  to  the  passage  of  the  liquid.     B  V 

Colloidal  and  finely  sub-divided  substances;    [Electrically] 
Separating         .     G.     B.    Sohwerin,    Frankfort-on-the 
Maine.  Germany.     Eng.    Bat.    14,309,  June    19,    1912 
Under  Int.  Conv..  June  19.   191  I. 
Colloidal,  soluble  or  finely  subdivided  substances 
separated  from  matter  serving  as  a  carrier  l>\  subjecting 
the    mixture   to   electro-osmosis.      A    diaphragm,    which    is 
indifferent    or   of   the   same   sign   a-   the    pole,    is   inserted 
before  the  latter  so  that  the  colloidal  or  soluble  substance 
wanders  through  the  diaphragm.     The  substances   maj 

be    fractionated    according    to    the    sizes    of    the    particles 


242 


Cl.  XTL— PATS:   OILS;    WAXES. 


[March  15,  1913. 


i>y  employing  diaphragms  of  different  porosity.  In  order 
to  prevent  the  ions  discharged  at  the  polo  from  deoom- 
ng  the  substances  to  be  isolated  and  migrating  towards 
tho  pole,  the  latter  may  be  surrounded  by  a  seeond 
diaphragm,  so  that  the  sabstancea  may  be  separated  in 
the  space  between  the  two  diaphragms,     B.  N. 

nts  far  galvanic  cells.  The  British  Evei 
Ready  Electrical  Co.,  Ltd.,  London.  From  A.  lleil. 
Frankfort  -on-  the- Maine.  Germany.  Bng.  Pat.  25,  7S4. 
\   v.  9.  IBIS. 

'1'itK  depolarising  agenl  comprises  a  mixture  of  graphite 
and  manganese  dioxide,  the  latter  being  in  the  form  of 
nulea  smaller  than  0*5  mm,  divm..  but  larger  than 
tine  powder  or  rlour  {'.p..  01  mm.  diam.),  the  best  result 
being  obtained  with  grannies  of  about   ,'  mm.  diameter. 

B.  X. 


-   or   mpoun  ;     Electrical  treatment  of 


Furnaces  ;       Electrical 


.     W.  T. 
Hoofnagle,    Olen    Ridge,    N.J.     D.S.    Pat.    1,051,810, 
88,   1913. 

nam  chambers  are  connected  with  an  exhaust 

pump,    means    being   provided   for   restricting   the   flow 

r  vapour  into  each  chamber  alternately,  so  as  to 

partial   vacuum   therein,   and   the   charges   are 

drawn    successively    ami    intermittently.     Separated 

aleotrodi  imaged   in   each   ehamber  to   produce 

an  •  discharge   when  the   circuit    is  closed,   and 

provided    for    operating    intermittently    in 

synchronism   with  the   movements  of  the  pump  piston, 

ieh  circuit   whenever  a   charge  of  gas  or 

vapour  N  drawn  into  the  chamber.     B.  X. 


Gonnet.     First 
Bat.    141,588, 


f''irr/ir.    ;     /-.'!>  rlr  ,lh   ,  In  trade*,       h. 

:lition.   dated    Aug.    10.    1912,   to    F, 
Miroh  I.').  1012  (this  J.,  L912,  932). 

Tn  •  nd-  of  tie-  electrodes  outside  the  furnace  are  gripped 
by  irhieh  are   mounted  on  wheels  travelling  on 

iron   support-.      The   movement    of  the  elect  lodes 

ontroDed  by  a  means  of  transmission  perpendicular  to 
tho  axis  of  the  electrodes.     This  consists  of  awheel  mounted 

on  an  eadki  bag  with  a  helical  wheel,  the  latter 

being  -upported  on  a  female  thread  gearing  with  a   male 
thread  attached  to  the  gripping  piece,,      p,.  \. 

■  t  Und  i'i  a, ■  i  ',i,rl,  v     Preparation  of  a 


r.  Bookan.     <;  r.  Bit.  254,560,  dan.  13,  1912. 
The   metallic  current    lead   introduced    into   the    interior 
surrounded  with  iron,  which  is  then 
'  ite,    '.'/..    by    heating   to 
in  an  atmosphere  of  carbon  dioxide  and  steam. 
The  magnetite  thus  produced  is  mop  (irmly  com- 

bined with  the  magnetite  of  the  electrode  and  the  joint 
may  (-•  protected  I  tting  of  enamel.     A.  S. 

"'/   apparatus.     .1.    Effgen.     tier 

Pi  I  t.   dune    IT.    |!»|  |. 

Titr.    e|.  •     ,,f    plates    fixed    in    frames    and 

assemMcd  within  the  electrolysing  chamber  in  the  manner 
of  a  fitter-press,     Between  the  electrodi  beets  of 

■tos  for  hunlating  pni poses.    The  fram  -  are  ol  mob 
-hap.-  that  they  form,  together  with  the  electrodi    . 

from  whi'h  any  gases  evolved  dnring 

(-•  led  off.    The  <  i'  ■  trodes  are  fixed  to  the 

•he  upper  end,  whilst  at  the  lower  end, 

»  fr'  i-  left  for  the  circulation  of  the  electrolyte. 

A 

<f  liquids.     J  ft  Fnnlin.  Tarnish n  eden 

.     March     IS,     1912. 
•       ;'  '     k      lit     r  1012;    ••       I  .  I '.1 2.  825.     T.  F.  B. 

of    metal-salt    solutions.     X.    V.    HybJnette, 

Krutianiand.    Xorw  ,  I  | ,062,256,   Feb 

3. 

Hry  f  !'•!_'  :    thi     (  .  1911  649.-   T.  I      B 


I.    Rennet-felt.    Halmstad, 
Sweden.      Ens,'.   Bat.  7367.  March  26,   1912. 

Ski:  Fi.  Fat.  444,947 of  1912  ;   this  J..  1912.  1188.— T.  F.  B. 

Wood  for  ».-•<•  in  electric  storage  batteries  ;  1'roccss  of  treating 

.     B.    Eeap,  Clifton    Junction,    Assignor  to   Tho 

Electric  Storage  Battery  Co.,  Philadelphia.     U.S.  Pat. 
1,051,680,  dan.  28.  191 1 

See  Eng.  Bat.  1420  of  190S  ;   this  J.,  1908.  1070.— T.  F.  B. 


XII.— FATS;    OILS;    WAXES 

Linseed  oil ;    Hexabromide  numbers  of  fatty  oils  and  the 

determination  of  rape  oil  in .     A.   Eibner  and    H. 

MuggenthaJer.  Farbenzeit.,  1912, 18, 131—134, 175—177, 
23r>  237,  356—357,  411—413,  466— 408,  523—525, 
582—583,  641—643.      Chem.  Zentr.,  1913,  1,  567— 568. 

As  the  result  of  an  exhaustive  study  of  the  influence  of 
varied  experimental  conditions,  the  authors  recommend 
the  following  method  of  carrying  out  the  determination 
of  the  hexabromide  number  of  linseed  oil.  Preparation 
of  the  fatty  acids.  Three  quantities  of  3-5  grms.  of  the 
oil  are  each  separately  saponified  in  round  evaporating 
dishes  of  220  c.c.  capacity  with  45  c.c.  of  N/2  alcoholic 
potassium  hydroxide  on  the  water-bath.  The  soap 
solutions  are  evaporated  to  dryness,  and  the  residues 
dissolved  each  in  50  c.c.  of  water,  the  water  used  for 
washing  one  dish  being  used  for  dissolving  the  soap  in  tho 
next  dish.  The  united  solutions  (180  c.c.)  are  poured 
whilst  lukewarm  into  a  1 -litre  separating  funnel  having 
marks  at  180  c.c.  and  340  c.c.  respectively.  After  cooling. 
20  c.c.  of  5AT-sulphuric  acid  are  added,  followed  by  140  c.c. 
of  ether  (up  to  the  340  c.c.  mark).  The  whole  is  vigorously 
shaken,  allowed  to  settle,  and  the  ethereal  solution  run  off 
and  allowed  to  stand  over  night  in  contact  with  70  grms. 
of  anhydrous  potassium  sulphate.  The  ethereal  solution 
is  then  filtered,  the  potassium  sulphate  washed  several 
times  with  ether,  the  ethereal  solution  distilled,  and 
t  be  last  traces  of  ether  removed  from  the  residue  by  a 
current  of  hydrogen  which  has  first  passed  through  an 
alkaline  lead  solution  and  concentrated  sulphuric  acid. 
The  fatty  acids  thus  separated  are  dried  in  vacuo  over 
sulphuric  acid  and  dissolved  in  anhydrous  ether  to  a 
solution  of  about  10  per  cent,  concentration.  Brominatiov. 
20  c.c.  of  the  solution  of  fatty  acids  (  =  1-9 — 2-0  grms.  of 
fatty  acids)  are  introduced  into  a  100  c.c.  Erlenmeyer 
flask  with  a  wide  neck,  cooled  in  a  refrigerating  mixture 
to — 10°  C.,and  1  c.c.  of  bromine  is  added  in  the  course  of 
half  an  hour,  one  half  one  drop  at  a  time,  and  the  second 
half  two  drops  at  a  time,  the  mixture  being  shaken 
vigorously  after  each  addition.  The  flask  is  then  corked 
and  allowed  to  stand  for  2  hours  at  — 10°  C.  Tho  brown 
solution  is  next  decanted  off  through  a  weighed  asbestoa 
filter,  the  precipitate  shaken  with  5  c.c.  of  ether  at — 10°  C, 
allowed  to  settle,  and  the  solution  decanted  through  the 
filter.  The  precipitate  is  then  transferred  to  tho  filter 
with  the  aid  of  5  c.c.  of  cooled  (to  — 10°  C.)  ether,  and 
tho  flask  and  precipitate  washed  three  times  with  portions 
of  5  c.c.  of  (tooled  ether.  After  draining  for  1  mm.  with 
the  aid  of  the  pump,  the  hexabromide  precipitate  is 
dried  for  2  hours  at  80° — 85°  C.  Pure  linolenic  acid 
hexabromide  should  be  white  and  granular  and  melt  at 
177°  C.  Determinations  made  with  a  large  number  of 
raw  linseed  oils  showed  that  tho  average  values  for  the 
hexabromide  numbers  of  oils  of  different  origin  ares 
Dutch  oils,  51.73;  Fa  Blata  oils,  51-66;  Indian  oils, 
50*50;  and  Baltic  oils,  67-96.  The  hexabromide  numbei 
y  not  appreciably  altered  by  bleaching  the  oil.  When 
the  method  described  above  was  applied  to  other  oils 
the  following  values  were  obtained:  p"pl'y  "'■»  "• 
Chinese  wood  oil,  0;   perilla  oil,  64-12;   ocumi  oil,  60-9SJ 

rape  oil,  (.■.'',  t  ;    soya  hean  oil,  7-17. 

Determination  of  rape  oil  in  linseed  oil. — When  the 
presence  of  rape  oil  in  linseed  oil  has  been  detected  by 
the  em.  i.    add   test,  tho  approximate  proportion  of 
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adulterant  can  be  ascertained  by  a  determination  of  the 
hexabromide  number.  An  addition  of  10  per  cent,  of 
rape  oil  depresses  the  hexabromide  number  of  linseed  oil 
by  about  4-4  per  cent.  From  the  amount  of  rape  oil  found, 
4  per  cent,  should  be  deducted  for  the  permissible  con- 
tamination of  linseed  by  seeds  of  Crucifercp. — A.  S. 


which  the  oil  blown  out  passes  to  join  the  oil  that  has 
been  pressed  out  through  the  usual  perforations  in  the 
press  plates. — C.  A.  M. 

Process  for  ■making  hydrogenation  products  from  unsaturated 
compounds.  '  Fr.'  Pat.  447.420.     See  XX. 


Chinese    wood   oil    tests.     Rcihl.     Oil,    Paint,    and    Drug 
Rep.,  Jan.  0,   1913. 

For  the  detection  of  adulteration,  the  author  makes  use 
of  the  waterproof  character  of  dried  films  of  Chinese  wood 
oil  The  sample  of  oil  is  heated  quickly  to  260°  C,  cooled 
(so  that  it  does  not  polymerise),  mixed  with  1  per  cent. 
of  the  linolate  of  cobalt  or  lead,  and  spread  on  a  piece  of 
glass.  After  36  hours  the  glass,  with  the  dried  film,  is 
immersed  in  water  for  12  hours.  Films  from  pure  wood 
oil  remain  clear  and  bright,  but  those  from  adulterated 
oils  become  more  or  less  white  and  opaque  according 
to  the  degree  of  adulteration.  For  determining  the 
amount  and  nature  of  the  adulterant,  the  oil  is  placed  in  a 
shallow  vessel  which  is  introduced  into  an  oil-bath  at 
290°  C.  The  temperature  of  the  bath  is  allowed  to  fall 
to  280°  C.  and  is  kept  at  that  point  for  12 — 15  mins., 
until  the  oil  has  solidified  to  a  hard  mass.  The  latter  is 
removed  from  the  vessel,  crushed,  weighed,  and  the 
adulterant  recovered  from  the  insoluble  polymerised 
wood  oil  by  extraction  in  a  Soxhlet  with  petroleum 
spirit. — A.  S. 

Horse-chestnut ;    Preparation  of  a   saponin-like  substance 

from  the,  .     Roussct.     Les  Matieres  Grasses,   1913. 

6,  2980—2981. 

Although  several  attempts  have  been  made  to  utilise 
the  horse-chestnut  in  the  preparation  of  detergents  none 
of  them  have  been  adopted  as  industrial  processes.  It 
should  be  practicable,  however,  to  use  the  residue  left 
after  the  extraction  of  the  oil,  for  the  preparation  of 
saponin  and  starch.  The  kernel  of  the  nut,  after  removal 
of  the  shell,  which  is  rich  in  tannin,  contained  the  following 
proportions  of  extractives  :  Oil,  6-6  ;  sesculic  acid,  3-2  ; 
carbohydrates.  10-8;  reducing  sugars,  5-2 ;  gums,  1-2: 
and  proteins,  1-0  per  cent.  The  oil  extracted  with 
petroleum  spirit  from  the  dried  powdered  material  was 
of  a  pale  yellow  colour  and  had  the  following  char- 
acteristics : — Sp.  gr.,  0-925  :  Hehner  value,  93-3  :  and 
iodine  value,  97  to  98.  The  residue  extracted  with 
dilute  alcohol  yielded  an  extract  containing  15  per  cent, 
of  sesculic  acid,  a  saponin-like  substance  which  differs 
from  saponin  in  its  solubility  in  alcohol.  The  final 
residue  could  be  utilised  in  the  preparation  of  a  white 
starch  (about  30  per  cent.) — C.  A.  St. 


Patents. 
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Marks,  London.     From  Sudfelt  und  Co.,  Melle,  Germany. 
Eng.  Pat.  17,430,  July  26,  1912. 

Ax  addition  of  higher  fatty  acids,  which  may  be  derived 
from  train  oil  itself,  is  made  to  the  crude  oil  to  be 
deodourised,  and  the  mixture  distilled  at  a  low  tempera- 
ture in  vacuo  until  the  escaping  vapours  are  free  from 
objectionable  odour.  Under  these  conditions  the  oil 
does  not  become  overheated,  and  is  consequently  not 
discoloured. — C.  A.  M. 

Oil;  Means  for  removing— — -from  the,  press  plates  of 
oil  presses.  L.  Hoffmann,  Vienna.  Eng.  Pat.  18,835, 
Mar.  26,  1912. 

The  oil  is  removed  from  the  press  plates  by  means  of  a 
current  of  air,  which  is  introduced  under  pressure  through 
holes  in  that  part  of  the  frame  of  the  press  where  the  ram 
pushes  out  the  plates.  The  air,  carrying  with  it  the  oil. 
escapes  through  holes  at  the  opposite  side  of  the  frame,  and 
then  comes  in  contact  with  a  shield  to  prevent  the  oil 
being  carried  further.  The  outer  end  of  the  air  outlets 
may  also  be  directed  downwards  within  the  outer  wall 
of   the  press   and   communicate   with   channels   through 
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Pigments  ;    Tests  on  the  opacity  and  hiding  power  of . 

G.  W.  Thompson.     J.  Lid.  Eng.  Chem.,  1913, 5, 120—123. 

The  terms  "  hiding  power  "  and  "  opacity  "  of  paints 
have  been  defined  as  follows  by  Committee  Dl  of  the 
American  Society  for  Testing  Materials.  Hiding  power. 
The  power  of  a  paint  or  paint  material,  as  used,  to  obscure 
optically  a  surface  painted  with  it.  Opacity.  The 
obstruction  to  the  direct  transmission  of  visible  light 
afforded  by  any  substance,  comparison  being  made  with 
sections  of  equal  thickness.  The  opacity  in  the  case  of 
pigments  shoidd  be  considered  as  referable  to  their 
opacity  in  a  vehicle  under  standard  conditions.  The 
author  emphasises  the  point  that  in  comparisons  of  opacity 
the  values  should  be  referred  to  a  definite  volume  (not 
weight)  of  the  pigment  in  a  definite  volume  of  vehicle, 
e.g.,  25  per  cent,  by  volume  of  pigment  to  75  per  cent, 
by  volume  of  linseed  oil.  The  coefficient  of  opacity  is 
defined  as  the  proportion  of  light,  expressed  in  a  decimal 
fraction  of  unity  absorbed  during  transmission  through  a 
thickness  of  001  mm.  of  paint,  and  from  this  the  total 
opacity  for  any  given  thickness  can  be  calculated.  Hurter 
and  Driffield  (this  J.,  1890,  455)  have  shown  how  to 
construct  plates  varying  in  opacity  and  the  opacity  of 
which  can  be  determined,  but  in  testing  white  paints, 
the  reflecting  power  must  be  taken  into  consideration. 
The  author  uses  a  photometer  disposed  above  two  tubes, 
the  lower  ends  of  which  are  covered  with  plano-plano 
lenses.  Below  these  lenses  are  two  other  similar  lenses, 
and  below  these  are  two  total  reflection  prisms  which 
direct  light  from  a  series  of  incandescence  lamps  up  through 
the  tubes  to  the  eye-piece.  The  tubes  holding  the  upper 
lenses  have  micrometer  milled  wheels  on  them,  so  that 
the  distance  between  each  set  of  lenses  can  be  controlled 
and  measured.  Paint  placed  between  one  set  of  lenses 
is  compared  with  a  standard  paper,  the  opacity  of  which 
has  been  determined  on  a  photometer  bench,  and  then  a 
second  test  is  made  with  a  different  standard  paper. 
New  formulae  have  been  derived.  A  few  results  obtained 
with  different  pigments  by  this  method  are  given,  but  it 
is  not  claimed  that  the  results  represent  the  average 
quality    of   the  pigments  : — 


Pigment. 


Coefficient 

of  opacity, 

for  layer 

of  0-01  mm. 


Reflection. 


White  lead,  Dutch    

White  zinc,  American  process 
White  zinc,  French  process    . . 

Lithopone    

Calcium  carbonate 

Basic  lead  sulphate 

China  clay 

Asbestine 

Calcium  sulphate 

Silica    

Barytes    


0-0671 
0-0794 
0-0645 
0-0578 
00136 
0-0813 
0-0190 
0-0090 
0-0030 
00102 
0-0114 


0-935 
0-956 
0-964 
0-947 
0-969 
0-927 
0-823 

0-788 
08M 


—A.  s. 

Pigment  colours  from  coal  tar  dip  stuffs  ;     The  fastness  to 

light  of .     P.   Krais.     Z.  aogew.  Chem.,    1013,  26, 

74—79. 
THE  author  his  made  comparative  tests  of  oil  colours  in 
the    same    wav    in   which    he    has    previously    treat. a    the 
water   colours    (this   J.,    1012,    1086),    expomag    naples 
painted    on    maple    wo,.d    under    0aM    and    in    the    Open. 
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!i  pigment  waa  tested  alone  in  admixture  with  different 
quantities  .>f  white  lead.  The  results  <>f  experiments 
with  ^1  pigments  are  published  in  tabular  form.  Alizarin 
lake  shows  a  Burprising  superiority  over  natural  madder 
the  results  obtained  under  glass  and  in 
the  open  agree,  but  there  are  Borne  interesting  differences. 
It  i-  noteworthy  that  there  are  now  more  than  twenty 
tar  lakes  which  compare  favourably  with  the  fastesl 
mineral  colours.      .1.   B. 

■re;    Anion  of  light  on .     //.    Tin  com- 

TumbuWt  blue.      A.    Eibner  and   L.  Qer- 

r.     Chem-Zeit.,    1918,    37.    137  -  130.    178  179, 
-  •    also  this  J.,  1912,  1041.) 

Tin:  authors  discuss  the  work  of  previous  investigators 

■  imposition    of   the    various   iron-cyanogen 
i pounds,     and    their    conversion     one     into     another. 

tight-reactions  <>f  Turnbull's  blue  and  Prussian  blue 

1.  and  the  behaviour  of  these  substances. 

1.  with  sodium  carbonate,  ammonium 
carbonate,  and  other  reagents.  The  results  showed  that 
the  •  r,.  n,,t  identical,  and  that  Turnbull's 

blue  is  a  ferricyanide.  Experiments  made  to  ascertain 
the  effect  "f  bghl  on  the  ferrioyanidee  of  the  heavy  metals. 
both  alone,  ami  mixed  with  zinc  oxide,  showed  that  the 
ferricyanide^  of  ferric  iron  (Berlin  green),  zinc,  cadmium, 
lead,  and  eopper,  are  all  more  unstable  than  Turnbull's 
blue.     The  effect  of  the  sine  oxide  was  to  render  all  the 

■  pt  those  of  siher  and  copper  more  stable. 

rere  found  to  be  more  stable  m  diffused 

light   than  the  ferrioyanidee;  in  the  case  of  the  copper 

only,  was  no  change  apparent.     Copper  ferrocyanide 

i-  thu~  in  a  •  rf  with  Prussian  blue.     The  reactions 

the    rariooa    f.-rri<  yanides    with    reducing    agents    ran 

parallel  with  the  bghl  reactions.    -T.  St. 

/-  and  talc-col  Etohland,     Parbenzeit.,  1012    18 

'hem.  Zentr.,  1913,  1,473—474. 

•.  tbe  adsorption  of  complex  colouring 

matters    by  clays   (including   kaolin)  and  talc  arc  faster 

.rht    than    the    colouring    matters    in    their    original 

I  he   talc   pigments  appear  to  be  somewhat 

inferior    to    tie-   .lay-    and    kaolin-pigment s    in    regard    to 

_'  power 

i  ../  th  fattntu  to  tight  of  dye  fluffs  mid  pig. 
•la     Qebhard.     S<>  iv. 

I'atkvts. 

tetter,   Cincinnati,   Ohio.     U  S     Pat 
1.052,1  f..    Peb    I.   1913. 

N"'  '  luidine  i-  combined  with  an 

all™  I  0-hydi  thoic  acid  in    "distinctly" 

•    of    p-nitrotoluene-o-azo-fl- 

btained    in   the    form    of   a 

ble    in    water    but    soluble    in 

■■  flueed    by    means   of   zinc   and 

hloridc  and  hydrochloric 

I    F    I'. 


may  be  employed  by  adding  to  them  a  small  quantity  of 
a  saponitiablc  oil  or  of  the  acid  constituent  of  such  oil, 
< .;/..  oleic  acid. — O.  R. 

Compound  subata nccs  [artificial  remits  and  the  like],  and 
process  for  their  manufacture,  W.  A.  Beatty.  Pr.  Pat* 
447,047,  Aug.  20,  1012. 

PHENOL  and  acetone  are  condensed  by  warming  with  an 
acid  such  as  hydrochloric  acid.  The  product  is  treated 
with  formaldehyde  and  a  suitable  condensing  agent  at 
a  temperature  of  100°  C,  when  a  resin  is  produced  of 
complex  composition.  Hexamethylcnetetramine  can  be 
used  in  place  of  formaldehyde,  and  homologues  of  phenol 
and  acetone  can  also  be  utilised.— F.  Shdn. 

Mass  capable  of  drying  and  soluble  in  fats  and  oils  ;   Manu- 
facture  of  a .      J.    Lifschiitz.     Ger.    Pat.    253,065, 

Aug.  1,  1011. 

It  has  been  proposed  previously  (Ger.  Pat.  234,502),  to 
utilise  saponified  wool  fat  for  the  manufacture  of  a  product 
capable  of  drying,  and  hence  suitable  for  use  in  the  manu- 
facture of  varnish  and  polishes,  and  for  other  purposes. 
It  has  now  been  found  that  the  requisite  properties  arc 
possessed  in  the  most  pronounced  degree  by  the  un- 
saponifiable  portion  of  wool  fat.  According  to  the  present 
patent,  the  unsaponifiable  portion  of  wool  fat  is  heated  to 
a  temperature  above  its  melting  point  and  then  treated 
with  air,  oxygen  or  other  oxidising  agents,  or  it  may  be 
treated  with  air  or  other  oxidising  agent  at  the  ordinary 
temperature  whilst  exposed  to  the  light.  The  unsaponifi- 
able matter  may  be  applied  to  a  surface  or  fabric  and  then 
oxidised. — A.  S. 

Paint  and  varnish   coalings;    Process  for  removing . 

S.  Jankowski.     Ger.  Pat,  254.623.  Dee.  20,  1012. 

Neutral  or  faintly  acid  aqueous  solutions  of  salicylic  acid 
in  caustic  alkalis,  alkali  carbonates,  or  ammonia  are  used. 

— A.  S. 

Paint*  ;   Water made  with  hydraulic  cement.     W.  P.  D. 

Moross.     Fr.  Pat.  447,070,  Aug.  9,  1012.     Under  Int. 
Conv.,  Aug.  14,  1911. 

See  Eng.  Pat.  18,005  of  1012  ;  this  J.,  1913,  97.— T.  F.  B. 

Resins  ;     Apparatus  for  the  regular  and  continuous  dis- 

filiation     of .     L.     B.     Castets,     Laluque,     France. 

U.S.  Pat.  1.052.214,  Feb.  4,  1912. 

8l  i  Yr.  Pat.  391,83d  of  1008  ;  this  J..  1908, 1163.— T.  F.  B. 

Man  lipid  me  of  chromium  compounds  of  [hydr]oxyanthia- 
quinonesulphonic  acid,  and  of  colouring  mutters,  ink*, 
colour  lake*,  etc..  therefrom.      Eng.   Pat.   7802.      See  IV. 

I  m  colour.      U.S.    Pat.    1.051.565.     See   IV. 

I  of  bird-lime  from  holly  and  carbon  tetrachloride,  in  the 
tfittiin  nl  oj  rubber,  gums,  and  guttapercha.  Additions  to 
Fr.  Pat.   143.018.     See  XIV. 


of  manufacturing  iL    I..  XIV.— INDIA-RUBBER  ;  GUTTA-PERCHA. 

-IN.     I  |4  |     m    191] 

l>  .l.l  ...        r  i.i    j         ,i      »#     i  „....__      •  i/. 


- ,      - 

blende,  or  other  due  m  ited 

lotion  in  an  autoclave  ondei  ; 
d  aluminium  go  into  solution  m  sodium 

to    the 

ireripitated  aluminium  hydroxide 

irring    f<  i     several    hours  ;     in 

luminium  Is  precipitated 

**  '  •  off  the  latter,  the  ffrtrat*    i 

'boh    dioxide    tinder    pn  it),    the 

•^pnrafion  of  a  hydrate*!,  basic  ehv   carbonate,  which  u 

(.fly  dried,  and   heated  with  ■   mixture  ,,( 

lyeeryl  oleate  n    margarate, 

wrt'  -mation  of  /in-   oleate  and  margarate  iii  the 

lability.     If 
•  -aapona  .    ,,,,  forred,  •  | 


Rubber    exports  from    Federated    Malay   States    in    1012. 
Board  of  Trade  .J.,  Feb.  20,  1913. 

Tin;  following  official  statistics  show  the  exports  of  culti* 

■d    rubber    from    the    Federated    Malay    States   during 

1911   and   1012:  — 


1911. 


191: 


Peral 


Lb. 

6,668,277 

tfelangoi  10,487, 9I<; 

Negri  Sembilan    3,610,174 

Pafiang 38,963 


Total 


19,695,380 


Lb. 

10,47l»,U*'.» 
17.900,13* 
0,230 
]1«.70". 


34,718,016 
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Rubber  exports  Jrom  the  Amazon  Basin,  via  Ford.     Board 
of  Trade  J.,  Feb.  20,    1913. 

The  quantity  of  rubber  exported  from   Para,   Bianaos, 

Iquitos.  and  Itacoatiara,  via  Para,  during  the  year  1912, 
was  as  follows  : — 


XV.— LEATHER  ;   BONE  ;   HORN  ;   GLUE. 


Oakwood-extract  .     Natural    organic     -nidi     in 
Jedlicka.     Collegium.  1913,  33     39. 


Fine.        Medium.    Coarse.    Cauclio.      Total 


To  the  United 

States 

To  Europe . . 


Kilos. 

9,295,688 
12,289,941 


Kilos.    !    Kilos.        Kilos.         Kilos. 

2,026,531  6,492,823  3,317,217  21,132,259 
1,462,240  2,818,736  5,156,12721,727,044 


Total,  1912  .. 

21,585,629 

3,488,771 

9,311,559  8,473,344  42,859,303 

Total,  1911  .. 

18,839,656  3,114,58617,675,88816,411,556  36,041,686 

Patents. 

Rubber,  gums  and  guttapercha  ;    Use  of  bird-lime  J rum  holly 

and  carbon  tetrachloride  in  the  treatment  of- .     M.  J.  M. 

Bouffort.  First  and  Second  Additions,  dated  Aug.  14. 
1912,  to  Fr.  Pat.  443,018.  April  19,  1912  (this  J.,  1912, 
1043). 

Carbon*  tetrachloride  is  employed :  ( 1 )  as  an  uninflammable 
substitute  for  other  and  inflammable  solvents,  inthe  extrac- 
tion of  rubber,  gums  (resins),  guttapercha,  and  bird-lime 
from  resins,  wood,  latex,  and  industrial  waste  products, 
and  for  the  purification  of  the  extracted  products ;  (2)  as  a 
substitute  for  benzine,  benzol,  toluene,  toluidine,  alcohol, 
etc.  for  making  solutions,  pastes,  varnishes,  polishes,  etc., 
with  rubber,  gutta-percha,  bird-lime,  resins  and  gum-resins. 

— E.  W.  L. 

Rubber;     Process  for   the   manufacture   of  artificial 

[rubber-like  substance].  L.Velasquez.  Fr.  Pat.  447.411. 
Oct.  26,  1911. 

A  mixture  of  starch  (or  other  carbohydrate  having 
similar  properties),  and  formaldehyde,  in  equal  proportions, 
is  heated  at  a  temperature  of  60° — 80°  C.  in  free  air,  and 
the  plastic  material  formed  is  rendered  permanent  by 
heating  in  an  autoclave  for  about  six  hours  at  a  pressure 
of  about  three  atmospheres.  Formic  acid  is  then  removed 
by  washing  between  rollers  in  a  stream  of  warm  water, 
and  the  washed  sheeted  product  is  "  polymerised  "  by 
curing  it  with  smoke  charged  with  the  vapours  of  resins 
and  creosote. — E.  W.  L. 


Rubber;     Process  for    the    manufacture    of  artificial 

[rubber  substitute].     Thomas,    Bazin.   Casanova   ct    Cie. 
Fr.  Pat.  447,904,  Sept.  2.  1912. 

Oil  is  mixed  with  4  per  cent,  of  its  weight  of  flowers  of 
sulphur  and  sulphur  chloride  is  added  to  the  mixture  in  the 
proportion  approximately  of  160  to  180  grms.  of  the  latter 
]>er  kilo,  of  the  former ;  the  exact  proportions  will  vary  with 
the  kind  of  oil  employed.  The  mixture  is  carefully  stirred 
during  the  addition  of  the  chloride.  The  temperature  rises 
gradually  to  85°— 90°  C.  The  product  obtained  is  stated 
to  be  resistant  to  dry  and  moist  heat  as  well  as  to  great 
cold,  and  being  at  first  in  a  liquid  state  it  can  be  readily 
used  for  tilling  pneumatic  tyres,  and  for  other  similar 
purposes. — E.  \V.  L. 

Caoutchouc  ;    Process  for  producing  a  substance  similar  t<> 

.     Farbenfabr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat. 

447, 152,  Aug.  12. 1912.     Under  Int.  Oonv.,  Aug.  31, 1911. 

See  Eng.  Pat,  8065  of  1912  ;    this  .1..  1913.  3:..    -T.  V.  B. 

I ><  polymerisation  of  turpentine  or  lurpvnlinv  oil.     [Preparn 
tion   of  isoprcne,   etc.].     Eng.    Pat.    1953.     See   XX. 

Process  of  preparing  isoprcne.     U.S.Pat,   1,050.354       S,, 

XX. 


Uakwood  extract  (25  Be.,  sp.  gr.  1-210)  contains  0-2  -0-3 
per  cent,  of  free  acetic  acid  ;  by  boiling,  a  further  0-5 — 1-0 
per  cent,  of  this  acid  is  liberated,  probably  from  acetates 
present  in  the  extract,  Leached  liquors  yield  still  larger 
quantities  on  concentrating,  about  20 — 25  kilos,  of  calcium 
salts  being  obtained  from  10,000  kilos,  of  oakwood  ;  about 
5  per  cent,  of  the  total  acids  is  formic  acid,  the  rest  being 
acetic  acid  ;  higher  homologues  are  not  present.  During 
the  extraction  of  the  wood,  oxalates  pass  into  the  extract. 
On  evaporation  they  separate  and  remain,  partly  on  the 
steam-pipes  of  the  evaporator  and  partly  in  suspension 
in  the  extract,  from  which  they  may  be  removed  by 
settling.  From  10,000  kilos,  of  wood,  3 — 1  kilos,  of 
oxalic  acid  as  oxalates  appear  in  the  crude  extract.  The 
steam  from  the  evaporators  contains  appreciable  quantities 
of  carbon  dioxide  and  a  further  quantity  is  obtained  by 
boiling  the  extract,  probably  owing  to  a  decompositioa  of 
the  tannin.  A  small  quantity  will  be  derived  from  the 
carbon  dioxide  dissolved  in  the  water  supply  and  from  the 
calcium  carbonate  contained  in  the  wood. — 1).  J.  L. 


Chestnut-oak  bark  before  leaching;   Storing  of 


,  C.  C. 
Smoot.  J.  Amer.  Leather  Chem.  Assoc,  1913,8,  107 — 
109. 

Comparative  tests  with  two  parcels  of  chestuut-oak 
bark  (about  3,000,000  lb.  each),  one  6 — 9  months  old 
and  the  other  30 — 33  months  old,  which  were  ground 
and  leached  under  similar  conditions,  gave  results  leading 
to  the  following  conclusions :  (1)  New  bark  produces 
more  liquor  but  of  a  poorer  quality.  (2)  The  amount  of 
actual  tannin  obtained  is  practically  the  same  from  both 
kinds  of  bark,  showing  that  there  is  no  appreciable  loss  of 
tannin  caused  by  age  up  to  the  time  limit  of  this  test. 
(3)  There  is  a  difference  in  the  solubility  of  the  tannin  in 
old  and  new  bark.  That  in  old  bark  being  more  easily 
soluble  gives  the  better  quality  liquor.  Therefore  when 
the  cost  factor  does  not  prevent,  bark  should  not  be 
ground  until  thoroughly  aged,  the  time  required  being 
different  for  different  localities. — D.  J.  L. 

Sulphite-cellulose  extract  ;    Report  of  the  Committee  of  the 
American  Leather  Chemists'  Association  on  the  analysis 

and  detection  of .     F.  H.  Small.     J.  Amer.  Leather 

Chem.  Assoc,  1913,  8,  63—89. 

No  substance  with  the  properties  of  tannin  can  be  ex- 
tracted from  sulphite-cellulose  extracts  with  alcohol, 
acetone  or  ethyl  acetate.  While  alcohol  dissolves  an 
appreciable  proportion  of  the  material,  the  solution 
does  not  give  any  of  the  characteristic  tests  for  tannin 
after  evaporation  of  the  alcohol  and  re-dissolving  in 
water.  On  adding  gelatin  the  solution  becomes  cloudy 
but  no  Hocculent  precipitate  is  produced.  The  residue 
from  an  ethyl  acetate  extract  when  dissolved  in  watei 
gave  a  negative  result  on  testing  with  iron-alum.  Experi- 
ments made  to  show  whether  sulphite  cellulose  extracts 
responded  to  tests  for  the  tannin  in  sulphited-ipicbracho 
extracts  proved  that  this  was  not  the  case.  The  evidence 
is  conclusive  that  Borne  at  least  of  the  sulphite-cellulose 
extracts  do  contain  a  certain  amount  of  Etome  vegetable 
materials  which  will  actually  combine  with  hide  (not  by 
mere  absorption)  and  will  make  the  bide  Imputreecible, 
pliable,  and  opaque,  i.e.,  transform  it  into  leather,  nol 
necessarily  merchantable.  The  variation  in  the  amount 
of  material  absorbed  from  the  sulphite  oellulose  exta 
when  different  amounts  of  hide-powder  arc  used  i-  more 
than  double  tli.it  found  when  a  tannin  i  ontaining  material 
is  analysed  This  Bcems  to  .-how  thai  in  the  analysi 
sulphite-cellulose  extract,,  .i  much  greater  proportion  of 
the  material  is  physically  absorbed  than  m  the  analysis 
of  tannin  extracts.  Prom  tanning  experiments  carried 
out  on  hide  powder  with  sulphite-cellulose  liquor  compared 
with  tannin  extracts,  the  evidence  was  conclusive  that  the 
former  possesses  but  little  value  as  a  tanning  material. 
the  hide  fixing  but   one  fifth  as  much  M  from  the  pOOt 
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of  the  other  materials.  From  experiments  made  on  the 
washing  out  of  the  materia]  from  tanned  hide-powder,  it 

found  that  under  similar  conditions,  as  shown  by  the 
hide-powder  method  of  analysis,  the  combining  value  of 

sulphite-cellulose  extract  i>  not  much  more  than  half  that 
of  tannin-containing  extracts.  The  Procter-Hirst  aniline 
test  (this  .1..  1909,  293)  was  found  perfectly  reliable  for 
the  detection  of  the  presence  of  sulphite  cellulose  extract 
when  as  much  as  5  per  cent,  was  present  in  a  mixture.      It 

found  that  it  was  necessary  for  the  success  of  the  test 
that  the  aniline  should  be  mire  and  reasonably  fresh  :  an 
old  sample  was  found  to  give  a  precipitate  when  no  trace 
of  sulphite-cellulose  was  present.  Another  test  for  the 
presence  of  the  extract  is  as  follow-  :    in  c.e.  of  2  per  cent. 

•in  solution  are  mixed  with  30  c.c  of  glacial  acetic 
acid.  7  c.e.  of  this  solution  are  added  to  10  c.c.  of  the 
solution  to  be  tested  of  the  usual  strength  for  analysis. 
If  wood-pulp  liquor  i>  present  a  precipitate  is  formed 
which  persists  even  on  heating.  The  Committee  finds 
that  :  Sulphite  cellulose  extracts  contain  no  appreciable 
amount  of  tannin  or  >ulphitcd  tannin  and  that  they 
therefore  cannot  be  legitimately  analysed  by  a  method 
of  tannin  analysis.  Sulphite-cellulose  extracts  do  contain 
some  material  which  will  combine  with  hide  and  make 
leather  as  defined,  but  the  combining  value  of  this  material 
is  much  lees  than  that  of  tannin  under  like  conditions,  and 
it  is  at  lea-t  doubtful  whether  the  hide-powder  method 
of  tannin  analysis  estimates  the  quantity  of  this  material 
with  even  approximate  accuracy.  The  Committee  recom- 
mends that  the  Association  resolve  that  the  official  method 
of  tannin  analysis  shall  be  limited  in  its  use  to  the  analysis 
of  vegetable  materials  or  extracts  therefrom  which  contain 
tannin  and  to  th  -  where  the  method  estimates  with 

reasonable    accuracy    the    probable    content    of    tannin. 

— D.  J.  L. 

S>  "trill  .-nil    reactions.       Procter.       Sir    VII. 


I'vTKNTS. 

(1)   Vrr/itnhli  bather  and  (2)  artificial  leather  ;    Manufactvri 
of—.     I*  Velasquez,     ft.  Pats.  447,701  and  447,702, 

\  iv.  4.   I'M  1. 

(1)  Shuts  or    layers  of    fibrous  oelluloee   matters,  '.;/.. 

btained  in  carding  cotton,  are  placed  one  above 

the  other  so  that    the   fibres  are  crossed.     '|'he   mass  is 

imp  with  a  solution  of  caoutchouc,  sulphur,  and 

n  -in  hi  •  such  as  benzene,  compressed,  the  excess 

■bent    n  od   the    result  iic_'    mass   submitted 

to  the  usual  processes  of  dyeing,  etc.     The  sulphur  nay  be 

omitted  from  the  impregnating  solution,  the  mass  instead 

b»-intr    vulcanised    subsequently.     (2)  Sheets    of    fibrous 

cellulo-e.  w it h  whi'-h  hard  materials,  such  a-  carborundum, 

i.  etc.,  have  been  incorporated,  are  placed  one  above 

the  ot  her.  w  it  h  the  tit  ed,  and  the  mast  is  treated  a 

■  !.  R.  I'.. 


Manvfacturt    -I   liquid  11.    Wolf.      !•>.    Pat. 

it:.::'.:.  Aug.  :;<>.  1912. 

m  glue  i-  pr»  pared  from  ordinary  Cologne  glue  by 

•     I'X'     Ml'-      in     watcj     for    IX    hours,    boiling    for 

2  hour-  with   I'xi  kilos,  of  water  and  adding  100  silos. 
ileum  chloride  with  rigorous  stirring.     On  cooling, 

the  grae  remain-  liquid  without   !osjMg  >•  icteristic 

'    I:    Iv 

•  '/  th<  /i/        |  for         .     Skmd- 

fa>             [  nir urn.    K.   Bendixen,  I'.   Bendixen   A   Co., 

and  K.  Bendixen,  Copenhagen.     I.  Pat. 3481, Feb  I:'. 
I  912. 

i  1912  :  thai  -I     1912,  7:<x.     T.  I    I 

Manufacture  of  mat  UabU  fo\  — . 

V.  Jol  .  mdon.     From    Badiw  he  Anilin   and 

da  Fabrik,  Ludwignhafon  on  Rhine,  Germany       I 
8611,  April  10,  1912,  and  21,369,  ft  pt.  19,  1912. 

I     1912,  1045.-  'II     I, 


Extracts    containing    tannin  ;     Process  for    decolourising 
vegetabU  .     \V.   Hildt.     Fr.   Pat.  447,084,  Aug.   9, 

1912. 

SraEng.  Pat.  18,436  of  1912 ;  this  J.,  1912, 1193.— T.F.B. 
Lent  In  r-board .  Processes  for  the  production  of  stock  for 


W.  P.  Thompson,  Liverpool.  From  Hide-Ite  Leather 
Co..  Brockton.  Mass.,  U.S.A.  Eng.  Pat.  14,527,  June  21, 
lit  12. 

SbkU.S.  Pat.  1,033,638 of  1912  ;  this  J.,  1912,890.— T.F.B. 
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in  the  vegetable  kingdom. 
Pharm.  Chim.,   1913,  7, 


Manganest  ;    Distribution  of - 

F.   Jadin  and   A.   Astrue. 
165—161. 

A  TABLE  is  given  showing  the  manganese-content  of  85 
plants  or  plant  portions  representing  32  botanical  families. 
The  water-  and  ash-contents  of  the  materials  are  given  in. 
all  cases,  and  the  manganese-content  is  calculated  on  the 
fresh  and  on  the  dried  substance,  and  also  on  the  ash. 
.Manganese  is  of  quite  general  occurrence  in  plants,  and 
the  table  shows  amounts  ranging  from  4-2  to  909  rngrnis. 
per  100  gnus,  of  ash,  but  considerable  variations  may  be 
observed  between  different  plants  of  the  same  family 
and  even  between  different  specimens  of  the  same  plant. 
There  is  no  general  relation  between  the  manganese- 
content  of  a  parasite  and  that  of  its  host.  The  parts  of  a 
plant  which  contain  chlorophyll  appear,  as  a  rule,  to  contain 
more   manganese  than  the  subterranean  parts. — J.  H.  L. 

Experiments  on  the  use  of  nitrogenous  and  potash  maim  res 
|  in  tin  cultivation  of  the  sugar  beet].     Saillard.     See  XVII. 


XVII.— SUGARS;  STARCHES;  GUMS. 

Nitrogenous   and   potash   manures ;    Experiments   on    the 

use   of [in   the   cultivation   of  the  sugar   beet],     E. 

Saillard.     Suppl.  Circ.  hebd.  Syndic.  Fabr.  France,  1913, 
No.  1243. 

To  compare  the  value  of  certain  fertilisers,  experiments 
were  carried  out  in  9  different  districts  of  the  North  of 
France.  To  7  plots,  each  of  10 ares (0-25 acre),  the  several 
fertilisers  were  applied  as  follows:  (1)  sodium  nitrate, 
300  kilos.  ;  potassium  sulphate,  200  kilos.  ;  and  super- 
phosphate, 000  kilos.  (2)  Derome  fertiliser  (containing  : 
nitrogen,  5—6,  phosphoric  acid,  9 — 10,  and  potash,  3 — 4 
per  cent.),  820  kilos.  ;  potassium  sulphate,  142  kilos.  ; 
superphosphate,  MO  kilos.  (3)  Calcium  nitrate,  340  kilos.  ; 
potassium  sulphate,  200  kilos.  ;  superphosphate,  600  kilos. 

(4)  Sodium  nitrate,  300  kilos. ;    superphosphate.  600  kilos. 

(5)  Sodium  nitrate,  300  kilos.  ;  potassium  sulphate,  70 
kilos.;    kainite,    500   kilos.;    superphosphate,    600    kilos. 

(6)  Calcium  nitrate,  340  kilos.  ;  potassium  sulphate,  70 
kilos.;    kainite,    500    kilos.;     superphosphate,  600  kilos. 

(7)  Sodium  nitrate,  700  kilos.  ;  potassium  sulphate,  200 
kilos.:  superphosphate,  800  kilos.  It  was  found  that 
plot  t;  gave  the  richest  roots  (containing  17*17  per  cent,  of 
sugar),  and  plot  7  the  least  rich  (containing  1705  per 
'int.  of  sugar).  Plot  5  gave  tin  largest  yields  of  sugar 
(5-49  kilos,  p.  i  hectare,  or  4!)  lb.  per  acre),  and  plot  3  the 
lowest  |  i  01  kilos,  per  hectare,  or  4-4  lb.  per  acre).  The 
object  ionable  nitrogen  in  beets  grown  on  the  7  plots  varied 
between  0-10  and  015  in  1910,  and  between 0-21  and0-2.r> 
in  1911.  These  figures  explain  why  the  loss  of 
alkalinity  during  evaporation,  and  the  amount  01 
molasses   per  ton   of  roots  sliced,  were  less  in  the  1912-13 

campaign  than  in  that  of  1911-12.    Further,  these  results 

and  others  obtained  by  the  author  (this  .J.,   1912.  740) 

real    influence  oi  olimatic  conditions  on  the 

COmpO  it  ion   of   the    beet,   and   on  the   facility   with   which 
it    may    he    worked    in    the    factory.      During    1912,    fur 
example,  the  nreathei  was  particularly  favourable  foi  the 
production  of  b  desirable  type  of  root  (if.  also  this  •'• 
[913,  100  -101).— J.  P.  O. 
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Saturation    [carbonatation]    in    its    chemical    aspect.     K. 

Aiidrlik  and  V.  Stanck.     Z.   Zuckerind.   Bohm.,    1913, 
37,  231—253. 

(1)  Extent  and  nature  of  the  alteration  of  the  original  polari- 
sation of  the  diffusion  juice  after  healing  ivith  lime  and 
carbonatating.  .Diffusion  juices  were  polarised  before  and 
after  the  ordinary  single  carbonatation  process,  using 
1  per  cent,  of  lime,  and  the  alteration  in  polarisation 
observed.  Using  juices  from  5  different  Bohemian 
factories,  it  was  found  that  there  was  an  appreciable 
decrease  in  the  polarisation  resulting  from  the  clarifying 
treatment.  The  decrease  observed  varied  from  0065 
to  0-120  per  cent.,  expressed  as  sucrose  in  the  juice,  but 
the  figures  vary  considerably  according  to  the  season  and 
the  method  of  working,  being  especially  influenced  by  the 
manner  in  which  diffusion  is  conducted  and  by  the 
amount  of  lime  used  in  defecation.  The  alteration 
is  partly  due  to  the  presence  of  optically-active  non- 
sugars  which  are  either  precipitated  or  decreased  in 
rotation  by  the  action  of  lime,  and  partly  to  the 
decomposition  of  sucrose  itself.  In  a  second  series  of 
experiments  diffusion  juices  were  polarised  before  and 
after  triple  (Karlik)  carbonatation,  using  different  amounts 
of  lime,  namely,  1,  2,  and  3  per  cent.,  and  saturating  to 
a  final  alkalinity  of  0-05  per  cent,  (calcium  oxide),  the 
scums,  residues,  and  washings  being  collected,  and  the 
sucrose  determined  in  these  as  well  as  in  the  clarified 
juices.  As  in  the  case  of  ordinary  single  carbonatation, 
there  was  a  decrease  in  the  polarisation,  but  it  was  more 
marked,  varying  in  the  same  5  factories  between  the 
following  limits  for  1,  2,  and  3  per  cent,  of  lime  respectively  : 
0-071— 0-122,  0-37—1-47,  and  0-47—1-58  per  cent., 
expressed  as  sucrose  in  the  juice.  (2)  Triple,  carbonatation, 
using  different  amounts  of  lime,  with  regard  to  the  purity 
and  composition  of  the  juice.  Juices  obtained  in  the  last 
series  of  experiments  were  examined  for  purity  and 
nitrogen  content,  then  evaporated  to  a  syrup.  From  the 
results  it  appears  that  in  general  increasing  the  amount 
of  lime  from  1  to  3  per  cent,  has  a  beneficial  action,  the 
purity  and  especially  the  colour  being  favourably  in- 
fluenced. Nevertheless,  this  increased  clarifying  effect  is 
not  always  in  direct  proportion  to  the  additional  amount 
of  lime  used,  being  in  fact  often  small.  It  would  seem  from 
the  experiments  made  that  juices  of  more  than  90°  apparent 
purity  do  not  show  any  appreciable  increased  clarifying 
effect  when  defecated  with  more  than  1  per  cent,  of  lime. 
and  if  the  scums  can  be  readily  filtered,  no  greater  amount 
of  lime  is  necessary  ;  but  that  with  juice  of  low  purity,  for 
example,  less  than  88°,  more  than  1  per  cent,  of  lime  may 
effect  a  notably  greater  purification,  although  this  may 
not  always  hold  true.  (3)  Clarifying  effect  irith  varying 
large  amounts  of  lime.  For  judging  the  clarifying  effect 
of  carbonatated  juices  as  compared  with  the  original  raw 
juices,  the  authors  agree  with  Claassen  (l)eut.  Zuckerind., 
1910,  385)  that  the  comparison  of  the  purity  values  should 
not  be  used,  but  that  a  more  reliable  indication  is  to  be 
obtained  from  the  weight  and  composition  of  the  scums, 
especially  from  the  organic  non-sugar  content  of  these. 
According  to  Claassen,  the  organic  non -sugars  may  be 
found  with  sufficient  accuracy  by  deducting  the  percentages 
of  carbon  dioxide,  of  sugar,  and  of  water  liberated  at  105°  C. 
from  the  total  loss  on  ignition.  By  adopting  this  proce- 
dure, the  conclusion  drawn  by  the  authors  is  that  with 
the  larger  additions  of  limo  a  greater  amount  of  non-sugar 
is  removed  from  the  juice,  an  increase  from  1-5  to  3  per 
cent,  of  lime,  for  example,  removing  0-25  per  cent,  of 
organic  non-sugars  from  the  juice.  It  is,  however. 
pointed  out  that  this  method  of  examination  may  not 
give  altogether  trustworthy  results,  since  all  the  water 
contained  in  the  scum  is  not  liberated  at  105°  C,  and 
indeed  not  entirely  at  125°  C,  somewhat  too  high  values 
for  the  organic  non-sugars  thus  being  obtained. — J.  P.  O. 


in  I  he  [beet  and  cum  \ 
R.  Dutilloy.     Intern. 


II  ydrosulphites  ;  Application  of  — 
sugar  factory  during  1912 — 1913. 
Sugar  J.,  1913,  15,  76—79. 

According  to  the  author,  when  sodium  hydrosulphite 
("Blankit")  and  calcium  hydrosulphite  ("Fredo"), 
are  used   for  the   decolourisation   of   juices,   syrups  and 


unexhausted  molasses,  there  is  always  a  recolouration 
of  the  product  if  the  hydrosulphite  be  employed 
in  a  strongly  alkaline  medium,  but  an  economical  and 
lasting  effect  is  obtainable  by  the  process  of  "  hydro- 
sulphitation,"  in  which  calcium  hydrosulphite  is  used  as 
a  complementary  purifying  agent  to  sulphur  dioxide.  The 
excessive  alkalinity  of  the  juice,  syrup,  or  other  product 
is  first  diminished  by  sulphitation  carried  out  in  the 
ordinary  way,  this  operation  being  pushed  as  far  as 
possible  and  litmus  paper  used  as  indicator,  after  which 
calcium  hydrosulphite  to  the  amount  of  25 — 30  grms. 
per  hectolitre  is  added,  and  the  product  mixed  and  filtered. 
On  applying  this  process  to  unexhausted  molasses  before 
reboiling  or  returning  them,  it  has  been  found  that  owing 
to  the  increased  purity  and  diminished  viscosity,  white 
sugars  of  superior  quality  and  final  molasses  of  the  maxi- 
mum degree  of  exhaustion  result.  When  hydrosulphites 
are  applied  to  diffusion  juices  according  to  the  "Menoseal" 
process  (Fr.  Pat.  427,890;  this  J.,  1911,  1179),  in  which 
calcium  hydrosulphite  is  used,  an  important  economy  in 
the  amount  of  lime  generally  employed  can  be  effected, 
and  other  advantages  are  realised.  During  the  past  two 
campaigns  in  the  Port  Salut  factory  at  Verberie,  it  has 
been  found  that  by  applying  this  process  :  (1)  there  is 
a  decrease  of  at  least  1  per  cent,  in  the  customary  amount 
of  lime  ;  (2)  there  is  a  clarifying  effect  at  least  as  good 
as  with  the  maximum  quantity  of  lime ;  (3)  there  is 
obtained  an  increased  rzndement  of  sugar,  a  fully  ex- 
hausted molasses,  and  a  considerably  decreased  amount  of 
incrustation  in  the  effect  apparatus.  Whilst  thus  treating 
the  diffusion  juices,  sulphitation  and  hydrosulphitation  is 
also  applied  to  the  syrups  and  unexhausted  molasses, 
although  to  a  smaller  extent.  The  cost  of  employing 
hydrosulphites  and  sulphurous  acid  in  this  way  is  stated 
to  be  between  10  and  20  centimes  (about  Id. — 2d.)  per  ton 
of  beets,  depending  upon  the  richness  and  purity  of  the 
latter.  Similar  good  results  may  be  obtained  in  the 
treatment  of  raw  mill  cane  juices.- — J.  P.  0. 

Milk-sugar.     J.  Pedersen.     J. N.Z. Dept.  ofAgrie.     Chem. 
and  Drug.,  Mar.   1,   1913.    [T.R.] 

The  manufacture  of  milk-sugar  was  originally  started  in 

Switzerland,  but  the  trade  there  has  diminished  in  conse- 
quence of  the  establishment  of  factories  in  the  U.S.A. 
The  European  production  is  likely  to  diminish  owing  to  the 
increasing  demand  for  milk  for  consumption  in  the  large 
cities.  Although  the  present  price  is  high  and  unlikely  to 
decrease,  the  demand  for  milk-sugar  is  limited,  and  over- 
production should  be  avoided. 

The  following  is  a  summary  of  the  German  and  Swedish 
systems  of  manufacture  : — 

Gentian  system. — The  whey  is  neutralised  with  milk  of 
lime  and  condensed  about  60  per  cent,  in  a  vacuum 
pan,  or  until  its  sp.  gr.  is  30°  to  32°  B.  The  thick  syrup 
is  run  into  shallow  vat-,  and  occasionally  stirred  during 
the  first  ten  hours.  In  about  two  and  a  quarter  hours' 
time  the  temperature  should  be  about  68°  F.  To  separate 
t  he  crystals  the  si  icky  mass  is  mixed  with  cold  water  and 
centrif uged  and  the  lactose  crystals  arc  washed  in  the 
drum.  Two  thirds  of  the  milk-sugar  is  extracted  in  this 
way,  the  remainder  being  left  in  the  syrup.  The  latter  is 
heated  to  boiling,  the  coagulated  albumen  skimmed  off. 
and  the  liquid  again  concentrated  in  vacuo  to  25'  B.     After 

COOling,  the  lactose  is  Separated  and  well  washed,  from 
<K{  to  0-7   per  cent,   being  recovered.      About   4  per  cent. 

of  raw  milk-sugar  is  obtained  from  the  whey.    To  remove 

albumen,  traces  of  fat.  etc..  the  crude  lactose  is  dissolved 
in  water  at  I  I  2°  F.  to  make  a  s\rup  of  l">  B.,  which  is 
heat(  il  to  boiling  point  after  t  he  addition  of  I   pel    cent,  of 

powdered  charcoal  and  0-2  percent,  of  acetic  acid;  it 
is  then  passed  while  still  hot  through  a  filter-press,  and  the 
clear  syrup  concentrated  fa  rum,,  to.'!.")  H..  crystallised, 
and  the  milk-sugar  separated,  washed,  and  dried  in 
rotary  inclined  cylinders  or  in  vacuum  dryers.  After 
cooling  the  dried  sugar  is  finely  '-'round  in  a  pebble-mill, 
and  packed  in  eases  containing  100  lb.  to  2(»<>  lb.  The 
percentage  of  refined  sugar  obtained  from  whey  is  2*6  to 

2-6  per  cent.  

Tin    Swedish  system  consists  in  scalding  iresn  wney, 

skimming  off  albumen  and  fat.  and  evaporating  to  one-thud 
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.■I  the  "i  iginaJ  relume  in  an  open  oh<  ese-pan.     It  i-  furl  her 

concentrated  in  vacuo  at  L43    F.  to  a  suitable  consistency, 

and  tin-  product  run  into  large  enamelled  pans  with  slew 

-\     -tirrcrs.      It     i  ools    within    forty-eight     hours    to 

-    V.     Crystallising    and    refining    follow    the    German 

method  outlined  above,  with  the  exoeption  that   aome 

alum  m  added  to  the  decolorised  solution  of  milk-sugar 

before  tilt  ration. 

The  total  ooet  of  production  of  I  ton  of  milk-sugar  in 

£20  per  ton  from  whey  valued  at    |d. 

pet  galL     This  does  not  take  into  account  the  value  of 

by-products,  «>f  which  albumen  only  is  of  material  value. 

The  machinery  to  handle  about    1,000  galls,  of  milk  a 

da\  •     000.    The  following  shows  the  prices 

ruling  for  milk-sugar  during  recent  years  :    1900,  £45  per 

102     E40;     1904,  £62;     1906,  £61;     1907,   £60; 

ItMH  16  .    1910,  £43  per  ton. 

I'm  in  i--. 

Maple-sup  evaporator.     <;.   II.  Souls,   Fairfield,  Vt.     U.S. 
Pat.  1,049,936,  Jan.  7.  1913. 

A  b  nd  an  evaporating  pan  are  disposed  side  by 

r  a  furnace,  the  pan  having  a  Bat  bottom,  whilst 
the  kets  or  welN  extending  downwards 

nearly  to  the  bottom  of  the  furnace.  Adjacent  to  the 
heater  is  a  supply  regulator  from  which  the  sap  passes  by 
ivery  pipe  extending  to  near  the  bottom  of  the  heater. 
ip  i-  preheated  before  being  delivered  into  the 
heater.  On  opposite  sides  of  the  heater,  and  communica- 
ting with  the  interior  thereof,  are  boxes  from  which  the 
hea''  the  pan.      In  the  pan  is  a  series  of 

ha  Unci  so  disposed  thai  the  sap  is  caused  to  take  a  tortuous 
|wth  from  the  inlet  to  the  other  end  of  the  pan  and  then 

mi  t"  th ith-t.       The  valved  inlets  and  outlets 

:  in  pair-,  bo  that  the  direction  of  flow  of  the 
^ip  from  the  through  tin-  pan  may  be  reversed. 

— A.  S. 


Sugar:     Process    <>f    decolourt 


M.     Barrios    Y 


Carl  Ft.  Pat.  447.21  Hi.  Au-r.   14.  1012. 

tted,  m  the  solid  state  and  at  the  ordinary 

tfm •  with  a  liquid  such  as  glycerin  which  may  or 

m»>  with    sulphuric   acid.     Colouring 

matter*  and  other  impurities  are  thus  removed,  and  white 
-ugar  is  obtained.     I..  K. 

II.  \\  ic-/-.  Wallaceburg, 
UJB     Pat.     1,062,113,    Feb.    l.    1913. 

!2of  I  Ml  I  ;   this  J.,  1912,653.     T.  F.  15. 


Procest  for  making 
\      Pinel.     Fir-:     Addition,    dated     Nov      3 
191  H:'..27.-..  July  10    191  I. 

f  1912;  this  J.,  1912,  1089.     T.  F.  P.. 

apparat  U.S.      r 

l  fit1'  124  e     8(     I 

"f    'Dm,  ulphatt    \niiil    >/lifti riii.   from 

Additions  i.     I        r ,-     1 12  923 
II 
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on    yea  I    and    beer,     II 
''  l.rau.    u.    Malzfabi  .    1913,    41, 

'      1912.87    199    -'IT 

the  influence  of  aluminium   on 

of  aluminium  foi 
prejudu  ial  effect  upon  the 
th    ferment  at 

tent.     The    metal 


employed  contained  99-45  per  cent,  of  aluminium,  0-27 
of  silicon.  0-28  per  cent .  of  iron  and  a  trace  of  arsenic.  In 
worts  which  had  been  heated  for  six  hours  in  an  aluminium 
vessel,  the  rate  of  multiplication  of  yeast  was  found  to  be 
slower  than  in  worts  which  had  been  similarly  heated  in 
\csm'Is  of  glass,  copper,  iron  or  tinned  copper.-— J.  H.  L. 

Comparative  fuel  values  of  gasoline  and  denatured  alcohol 

in     internal    combustion    engines.     Strong    and    Stone. 
See  1 1  a. 

Synthesis  of  a-glucosides  by  the  action  of  a-glucosidase, 
an  enzyme  present  in  air-dried  bottom-fertnentation  yeast. 
a- Methyl-  and  acthi/lglucosidcs.  Bourquclot  and  others. 
See  XX. 

Patents. 

Beer  ;    Process  and  apparatus  for  the  extraction  of  hops  in 

the     manufacture     of ■.     H.     Schneider.     Fr.     Pat. 

447,382,  Aug.    19,   1912.     Under  Int.  Conv..  Dec.   15, 
1911. 

A  vessel,  provided  with  means  for  disintegrating  the 
hops  and  with  a  sieve  serving  as  a  false  bottom,  is  used. 
The  wort  and  drainings  pass  from  a  settling  back  to  the 
upper  part  of  the  vessel,  percolate  through  the  hops, 
and  are  then  pumped  to  the  copper.  The  downward 
flow  of  the  wort  through  the  hops  insures  efficient 
extraction,  and,  owing  to  the  fact  that  the  hops  do  not 
come  into  contact  with  boiling  wort,  extraction  of 
undesirable  constituents  is  avoided.  If,  to  obtain  a 
beer  possessing  a  special  hop  aroma,  part  of  the  hops  is 
added  t  o  the  wort  in  the  copper,  the  boiled  wort  is  returned 
to  the  extracting  vessel,  the  hops  retained  there  being 
further  extracted  by  the  wort  from  a  subsequent  brewing. 

— L.  E. 

Yeast ;   Process  and  apparatus  for  the,  •manufacture  of  ■ 


from  potato  pulp  treated  with  barm.     H.  Menz  and  0. 
Stiebler.     Fr.  Pat.  447,600,  Aug.  24,  1912. 

The  apparatus  includes  a  closed  vessel  fitted  with  a  vertical 
rotatable  shaft.  A  perforated  coil,  connected  with  an  air- 
pump,  is  disposed  at  the  bottom  of  the  vessel,  and  a 
horizontal  perforated  rasp  is  situated  immediately  above 
the  coil.  A  rake  and  a  scraper,  attached  to  the  shaft, 
traverse  the  surface  of  the  rasp.  Boiled  and  cooled 
potatoes  are  placed  in  the  vessel,  which  is  then  filled  with 
boiling  water.  The  potatoes  are  pulped  by  the  rasp, 
and  the  pulp  is  aerated  by  compressed  air  from  the  coil. 
A  pipe,  leading  from  the  upper  part  of  the  vessel,  is  fitted 
with  a  cock  controlled  by  a  spring  ;  this  cock  is  opened 
periodically  by  a  cam  mounted  on  a  part  of  the  shaft 
extending  beneath  the  vessel.  That  portion  of  the 
pulp  which  is  not  removed  from  the  rasp  by  the  scraper, 
is  removed,  each  time  that  the  cock  is  opened,  by  com- 
pressed air  from  the  coil,  and  the  rasp  is  thus  made  ready 
to  deal  with  further  portions  of  the  material.  The  hot 
pulp  is  transferred  to  bottles  and  pitched  with  y< 
when  cold;  the  thorough  aeration  of  the  pulp  during 
the  pulping  process  insures  a  rapid  growth  of  the  yeast. 

— L.  E. 

Grains  or   starchy  residua  ;    Process  and  apparatus  for 
treatment  in  the  distillery  of  crushed  or  whole  toith 

acid,  and  in  contact  with  air.     II.  C'ambron,  jun.     Fr, 
Pat.  147,845,  Aug.  31,  1912. 

'I  in.  apparatus  includes  a  battery  of  Bay  six  maoeration 
\csscls  fitted   with  false   bottoms,  and   a  corresponding 
number    of   sleep    tanks   situated    above    these 
III'-  material,    i .</.  maize,  is  steeped  for  2(  houi 
76       85'  C.     Tin-   steeping   liquor,   which   mav    be   wal 
mi    e,  or  dilute  maceration  juice,  etc..  is  treated   -*  •  * » » 
in   antiseptic  oi    acidified,  e.g.,  to  ool    per  cent,   with 
hydrochloric   acid.      Means  are   provided   for   keeping  111' 
Honor  in  each  tank  in  circulation,  and  thus  maintainm 
Uniform  temperature  in  all  parts  of  the  tank.      After  st<  ■ 
the  liquor  is  run  from  the  first  tank  to  the  lii    t  iii.ii  • 

tion  vessel,  being  introduced  beneath  the  false  bottom. 
This  liqt  i  i  acidified  to  0-0  0-9  per  cent,  with  hydro 
ohloric  acid  and  heated  to  boiling;    the  grain  from  tht 
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first  tank  is  then  added,  and  the  whole  is  boiled  for 
2  hours.  The  liquor  from  the  second  tank  (supplemented 
with  hot  water  or  dilute  juice  if  necessary)  is  then  intro- 
duced at  the  bottom  of  the  first  maceration  vessel  ;  the 
liquor  thereby  displaced  from  this  vessel  passes  through 
an  overflow  pipe  to  the  second  maceration  vessel,  where  it 
serves,  after  being  acidified  and  heated  to  boiling,  to 
macerate  the  grain  from  the  second  tank.  The  cycle  is 
repeated  with  the  remaining  members  of  the  battery,  the 
liquor  passing  through  the  maceration  vessels  in  succession. 
When  the  contents  of  the  fourth  maceration  vessel  have 
been  boiling  for  2  hours,  the  withdrawal  of  liquor  may 
be  begun,  an  equal  volume  of  hot  water  or  vinasse, 
etc.,  being  run  into  the  first  maceration  vessel  of  the 
series. — L.  E. 

Distillation  ;    Processes  eind  apparatus  for .     E.  A.  R. 

Chenard.     Second  Addition,   dated  July   31,    1912.  to 
Fr.  Pat.  443,499,  May  7.   1912  (this  J.,  1912,  971). 

The  reflux  condenser  includes  a  tube,  the  first  part  of 
which  is  only  slightly  inclined,  whilst  the  second  part  leads 
to  the  upper  part  of  the  first  element  of  a  condensing 
coil.  This  coil  consists  of  a  series  of  connected  vertical 
pipes,  and  the  condensed  liquid  which  collects  at  the  lower 
junctions  of  these  pipes  is  returned  to  the  slightly  inclined 
part  of  the  reflux  tube  by  reversed  siphons. — L.  E. 


Wines     and     distillery     vinasses ;     Treatment    of    - 
L.    Riviere.     Fr.    Pat.    447,138,    Oct.    18,    1911. 


The  wine  or  vinasse  is  macerated  with  sodium  silicofluoride 
or  treated  with  an  alcoholic  solution  of  sodium  chlorate, 
the  potassium  salt  precipitated  thereby  being  washed 
with  vinasse.  The  residua!  solution  is  concentrated  to  a 
paste  at  about  100°  C.  or  at  a  lower  temperature  under 
reduced  pressure.  The  paste  is  treated  with  90  per  cent. 
alcohol  or  with  phlegms  of  high  purity,  in  order  to  dissolve 
the  glycerin,  and  the  solution  is  freed  from  proteins, 
gums,  etc.,  by  a  filter-press.  The  press-cake  is  washed 
with  a  small  quantity  of  alcohol,  dried  and  powdered  : 
the  cake  derived  from  grain  vinasse  is  washed  with  a 
dilute  solution  of  sodium  carbonate  and  may  be  used  in 
the  manufacture  of  fodder.  The  glycerin  is  freed  from 
the  alcohol  by  distillation,  and  is  then  purified  by  distilla- 
tion, preferably  at  a  temperature  of  about  160°  C,  in  a 
current  of  inert  sas.  If  desired,  t  he  process  above  described 
for  recovering  the  potash  may  be  applied  to  the  glycerin 
instead  of  the  vinasse. — L.  E. 


Sour  or  acid  liquid  ;    Manufacture  of  a 


R.  Wahl. 


Fr.   Pat.  447,734,  Aug.   29,   1912.     Under  Int.  Conv., 
Sept.  5,  1911. 

See  U.S.  Pat.  1,028,508  of  1912;  this  J.,  1912,  655.—  T.F.B. 

Fermented  beverages  ;   Process  and  apparatus  for  improving 

if"  quality  of .     J.  F.  Wittemann.     Fr.  Pat,  447,754, 

July  9,  1912. 

See  U.S.  Pat.  1,029,838  of  1912  ;  this  J.,  1912, 697.— T.F.B. 

Preparation  of  ammonium  sulphate  [and  glycerin,  from 
distillery  vinasse,  etc.].  Additions  to  Fr.  Pat.  442,923. 
See  VII. 

Process  of  obtaining  cyanogen  [hydrogen  cyanide]  and 
ammonia  by  the  superheating  of  the  nitrogenous  compounds 
produced  btf  the  gasification  of  vinasses  or  the  like.  Ger. 
Pat.  255,440.     See  VII. 


XIXa—  foods. 

Patents. 

Beverages;    Manufacture  of .     ('.  H.  Field,  London. 

Bog.  Pat.  4359,  Feb.  21,  1912. 

\RATEd  milk,  or  whey  from  which  t  h-    casein  has  been 
•Ted,  i-f.  rmented  to  a  limited  extent  and  blended  with 
fermented  malt  extract.     The  mill,  or  whey  may  also  be 
peptonised  before  the  fermentation.— C.  A.M. 


Milk  and  other  liquids  easily  attired  by  heat  ;  Sterilisation 
of .     O.  Lobeck.     Fr.  Pat.  447,458.  Aug.  22.  1912. 

The  milk  is  subjected  to  sudden  changes  in  temperature, 
gradually  increasing,  whereby  it  is  gradually  sterilised 
and  afterwards  is  maintained  at  a  temperature  of  ."0°  C. 
and  then  cooled,  during  which  process  it  may  be  sub- 
mitted to  ultra-violet  rays.  Principally  the  patent  refers 
to  an  apparatus  in  which  the  milk  is  sprayed  into  an  inner 
chamber,  surrounded  by  a  jacket  through  which  hot  air 
or  other  agent  is  passed  to  keep  the  walls  of  the  inner 
chamber  at  the  requisite  temperature.  The  floor  of  the 
inner  chamber  is  in  the  form  of  an  inverted  cone  or  con- 
tains plates  ;  on  either  of  these  heated  surfaces  the  spray 
of  milk  falls  from  the  top  wall  of  the  chamber  and  is 
retained  for  any  time  up  to  30  seconds.  The  sterilised 
milk  is  then  led  off  by  a  pipe  and  cooled. — J.  H.  J. 

Butter  products  and  substitutes  ;    Manufacture  of .     F. 

Kronenberger    and    H.    Handrich,    New     York.     Eng. 
Pat.  4412.  Feb.  21,  1912. 

See  U.S.  Pat.  1,024.009  of  1912  ;  this  J.,  1912,  508.— T.F.B. 

Beverage  extract.  W.  H.  Post.  Assignor  to  Postum  Cereal 
Co.,  Ltd.,  Battle  Creek,  Mich.  U.S.  Pat.  1,051,445, 
Jan.  28,  1913. 

See  Eng.  Pat.  3010  of  1912  ;   this  J.,  1913,  157.— T.  F.  B. 

Bassia  seeds  and  tin  ir  press-residues  ;   Process  for  extracting 

the    nutritive    elements  from    .     Holstein-Oelwerkc 

C.m.b.H.     Fr.  Pat.  447.894.  Nov.  10,  1911. 

See  U.S.  Pat.  1,030,674  and  Eng.  Pat.  23.595  of  1911  ; 
this  J..   1912,  697.   1092.— T.F.B. 


XIXb.— WATER  PURIFICATION  ;  SANITATION. 

Carbon   dioxidt    in    water:    Application  of  phenol  phthatn  a 

and  rosolic   acid  to  the  determination   of  free .     H. 

Noll.     Z.  angew.  (hem.,  1913.  26,  85—87. 

The  merits  of  phenolphthalein  and  rosolic  acid  as  indicators 
for  the  determination  of  free  carbon  dioxide  in  water  are 
compared,  and  with  regard  to  the  latter  the  author 
confirms  the  conclusion  of  Tillmanns  and  Heublein  (see 
this  J„  1911,  744;  1912,  1049)  that  it  is  unsuitable  for 
this  purpose.  A  certain  proportion  of  carbon  dioxide  is 
not  indicated  by  the  rosolic  acid  and  this  bears  a  fixed 
relation  to  the  amount  of  carbon  dioxide  present  in  t In- 
form of  bicarbonate,  decreasing,  however,  with  increasing 
dilution  of  the  indicator. — J.  B. 

Patents. 

Clarification  tanks  for  potabli  water.  L.  Linden.  Fourth 
Addition,  dated  Aug.  2,  1912,  to  Fr.  Pat.  391,100, 
June  11,  1908. 
In  tanks  in  which  "sugar-works  filters"  are  made 
use  of,  there  is  added  a  perforated  pipe  which  can  be 
moved  along  the  filter  surfaces  and  through  which  water 
or  air  can  be  ejected  to  remov  the  deposited  mud  without 
opening  the  tank.  The  water  used  for  cleaning  maj 
have  a  disinfectant  added  to  it.  A  hollow  cover  maj 
alao  be  provided,  through  which  a  suitable  refriger- 
ating agent  circulates  around  the  exit  channels  of  the 
filter's.  The  frames  supporting  the  filter  bags  may  .-■ 
replaced  by  pipes  of  similar  shape  llin>nL'!i  which  the 
refrigerant  circulates.  In  the  bottom  of  the  tank  ma] 
placed  a  refrigerating  arrangement  for  cooling  the  water 
before  filtration.— J.  H.  J. 

Water  and  other  liquids:    Purificat*  E.    <: 

Henry.     Fr.    Pat.    447.357.    Aug.    1  <•    1912. 

The  filter  is  enclosed   above,   Leaving   ■ 

filled  with  an  or  other  gas  under  pressure.  He  i  Ol  pipe 
from  the  filter  ope,,,  into  a  closed  tank  containing  tn. 
filtered  water,  and  from  the  bottom  oj  which  an  outflow 
pipe  leads  to  the  distributing  mains.      1  he  « 
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the  water  in  the  tank  communicatee  by  a  pipe  with  the 

the  filter.     This  enables  the  filtered  water 

«  to  the  distributing  mains  at  the  Bame  pressure  as 

the  tutor.     In  a  complete  installation 

-  controlling  the  supply  of  water  are 

iu  the  filter  chamber  proper,  all 

space  in  each  connected  with  the  air 

the  filter,  thus  maintaining  the  same  pressure 

throughout.     J.  11.  J. 

purification  of by  aeditnen- 

0.  SI      i      Ft.    Pat.    147,516,   July    24,    1912. 

fat  Oonv.,   .Mai.  ."..   1912. 

Int.  apparatus  consists  oi  a  cylindrical  tank  with  conical 

entre  of  which  the  incoming  water  is  led 

n  inclined  channel  leading  to  the  base  of  a  cylinder 

supported  in  the  upper  portion  ol  the  tank.     Heavj  matter 

-ink-  around  the  base  of  the  cylinder  down 

Dipartmenl  in  the  apex  of  the  cone.     The 

•  r   portion   t.f   this   compartment    consists   of   a    wall 

from  the  cylinder  to  the  conical  sides  of  the  tank. 

incoming  water  flows  from  the  base  of  the  cylinder 

igh  the  upper  portion  of  the  tank  and  over  into  an 

mnel    running    round   the    tank,    while    the    fine 

•    i   settles  out  and  fall>  through  slits  in  the 

uppet    wall    into    the    sludge    compartment.     Floating 

inside   the   cylinder.      The   sludge   com- 

•  mptied  by  a  pipe  from  the  apex  running  up 

l  the  tank  to  a  little  below  the  level  of  the  over- 

:    II.  I. 

1<    I.,    k.  Zele.   Belgium.     I  .S. 
052,210,   Feb.    1.   1913. 

Eng.  Pat.  5456  ol  1911  ;  this  J.,  1912,  105.     T.  F.  B. 


Apparatus  fot    treating 
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i       Pal     147,168,   Aug.    13,    1912. 
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XX.     ORGANIC  PRODUCTS;    MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

.    ///.    Reduction  of  nitrosamines. 
H  Rcc.  Trav.  China.  Payi  Bas,   1913,  32. 

ii.  t  ion  of   nit rosa mini  -  dissolved  oi 
inapt nili  1 1  in  dilute  sulphuric  or  acetic  arid  or  in  sodium 
,!,_•  a  t  inneel  copp  r  ca1  bode,  !• 
f    pn  paring    i  he    corresponding 

1 1. .hi  by 
show  n  in  t  lie  t<  flowing  table  : 


urrparaU  Determination 

•      I  i    ri,. mi..  (  him.,  1913,  7,  I' 

pium  powder,  dried 

I  otdari'  i     w  it  h    ll"     |'h;n  him 
■  fullv    t  r  i »  wr.ii'  (1    W  it  I  ol 

■  rrcd 

til    ■■'■'..  iiit'.  .i  fl.i-k  in 


which  it  is  shaken  at  frequent  intervals  during  2  hours. 
After  filtration,  .">2  c.C.  of  the  filtrate  are  mixed  with  6  0.0. 
of  pure  acetone  in  a  wide-neoked  tlask  of  110 — 120  c.c. 
capacity.  One  grm.  of  ammonium  chloride  is  added  and 
dissolved  by  shaking,  and  the  llask  is  then  covered  and 
left  for  24  hours  to  allow  the  morphine  to  crystallise  out. 
The  crystals  are  transferred  without  loss  to  a  funnel 
containing  two  filter  papers  which  have  been  counter- 
poised against  each  other  and  subsequently  moistened 
and  drained.  The  crystals  are  washed  with  a  saturated 
aqueous  solution  of  morphine  until  the  washings  are 
quite  colourless  and  show  no  chloride  reaction,  and  finally 
lour  washings  (lf>  c.c.  each)  of  a  saturated  solution  of 
morphine  in  pure  acetone  are  poured  on  the  filter.  After 
diving  at  100°  C,  the  excess  weight  of  the  filter  containing 
the  morphine  crystals  represents  the  quantity  of  morphine 
present  in  5  grms.  of  opium.  Morphine,  in  opium  extract. 
Three  grms.  of  the  extract,  dissolved  in  75  c.c.  of  water. 
are  agitated  with  ;>  grms.  of  quicklime,  at  frequent  intervals 
during  2  hours.  After  filtration,  65  c.c.  of  the  liquid, 
representing  2-.">  grms.  of  opium  extract,  are  treated  a- 
described  above.  Morphine  in  laudanum  and  tincture  of 
opium.  75  grms.  are  evaporated  to  dryness  on  a  water 
bath,  and  the  residue  is  left  in  contact  with  75  c.c.  of  watei 
and  3  grms.  of  quicklime  for  2  hours  with  frequent  agita- 
tion. After  filtration,  52  c.c.  of  the  liquid,  representing 
50  grms.  of  laudanum  or  tincture,  are  treated  as  described 
above.  -J.  H.  L. 

Dihydroisoquinolint    syntheses.     11.     Decker.    \Y.    Kropp, 
II.  Hover,  and  P.  Becker.    Aunalen.  1913,  395,  299—320. 
this  J..  1912,  483,  and  953.) 

Acyl  derivatives  of  phenylethylamine  such  as 
( ',,11, .(  IL.t  !H2.NH.COR  are  capable  of  condensation  to 
derivatives  of  dihydroisoquinohne.  The  acyl  compound 
is  dissolved  in  benzene  or  toluene  and  boiled  with 
phosphorus  pentachloride  or  oxychloride  dissolved  in  or 
mixed  with  the  same  solvent.  In  order  to  secure  a 
good  yield,  moisture  must  be  carefully  excluded.  The 
condensation  products  (phosphates)  separate  as  a 
solid  on  the  walls  of  the  vessel.  Owing  to  partial 
hydrolysis.  phen\  let  hylamine  bases  arc  formed  at  the 
same  time.  The  dihydroisoquinoline  bases  can  be  readilj 
separated  owing  to  the  small  solubility  of  the  picrati 
Treated  in  this  way.  formylphenylethylamine  gave  a 
mall  amount  of  dihydroisoquinoline,  the  pierate  of  which 
crystallises  from  alcohol  in  dark  yellow  leaflets,  m.pt. 
17  1  I T ♦ »  ('.  L-Benzyl-dihydroisoquinoline  was  pre- 
pared from  phenacetylphenylethylamine ;  the  pici 
melts  at  I  K2'  ( '.  Bcnzoylphenylet  hylamine  condensed  to 
l-phenyl-3,  4-dihydroisoquinoline,  giving  a  hydrochloride 
melting  at  225°  C.  When  oxalylphenylet  hylamine  is 
condensed,  partial  ring  formation  takes  place  with  the 
production  of  the  phenylethylamide  of  dihydroisoquin- 
olyl-(l)-carboxylicacid,(C,H8N).CO.NH(CH2)2.C<Hli.  The 
pierate  of  this  substance  melts  at  107° — 1G8°C,  and  the 
hydrochloride  at  I'.H  193  C.  I'iperonyl-norhydrasl  iniue 
(norhydrastinine  being  methylenedioxy-dihydroisoquin 
..line)'.  CH2  :  02 :  C6H8-CH£-Cl0H8O2N,  obtained  bj  the 
oondensal  ion  of  homopiperonoyl-homopiperonylamine, 
gives  a  pierate  melting  at  220° — 223° C,  and  a  plat 
chloride  decomposing  at  180° C.  Homopiperonylamine 
benzoate  melts  al  I  15'  <'..  and  the  corresponding  benzoj  I 
derivative  at  1 22  '  ( '.  Th<-  latter  was  condensed  with 
the  formation  of  l-phenylnorhydrastinine,  C16H,jO|N, 
the  pierate  melting  at  188°-  190°  C.  By  the  conden  ation 
of  f..i  iiiylb'.mopipi  i.hi\  lamine,  norhydrastinine  and 
aminomalonyl  derivatives  are  produced.     Norhydrasl  inine 

meh     ,,i    90      91°  0.   and   distils   withoui    decoi ition 

under  reduced  pressure.     Th<  picrati  molts  at  237'     238 
and  the  hydrochloride  al   192*C— P.  Suns. 

Hydrastinint    and   ite   A  homologuee ;    Synthesis  of . 

H.  Decker.     Aunalen,  1913,  395,  321  -328. 
Hydba   i  i mm;  can  I.,   readily  formed  by  the  tncthylation 
of    norhvd.a  linine.     Thi     <  tliiodidi     ol    the    latti  i 
m.li     al    222   ' '.   N-Ethylnorhydrastinim    givi     a  pi 

[ting   at     i  75   0.     The   chlorobi  nzylate   of   w 
t  inine  melt:  at  215  C.     F.  Bum. 
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Gotarnine     and     hydrastinine ;      Synthesis     of .     H. 

Decker  and  P.  Becker.     Annalen,  1913,  395,  328—342. 

The  formyl  derivative  of  homomyristicylamine  melts  at 
105° — 106°  C,  and  yields  norcotarnine  when  oondensed 
with  phosphorus  oxychloride  in  toluene.  Cotarnine  can 
then  be  made  from  norcotarnine  by  methylation. 
Benzalhomopiperonylamine  was  prepared  by  the  con- 
densation of  formaldehyde  and  homopiperonylamine. 
It  crystallises  from  alcohol  in  light  yellow  needles  melting 
at  36°  C.  The  methiodide  can  be  readily  hydrolysed  to 
give  N-monoinethylhomopiperonylamine,  boiling  at 
156°— 158°  C.  at  24  mm.  The  hydrochloride  of  the  latter 
base  melts  at  183°— 185°  C.  and  the  picrate  at  166°— 167°  C. 
The  formyl  derivative  was  prepared  and  condensed  with 
the  formation  of  hydrastinine.  N-Monoethylhomo- 
piperonvlamine  gave  a  hydriodide  melting  at  126° — 128°  O, 
and  a  picrate  melting  at  135°— 136°  C.  The  formyl 
derivative  was  condensed  in  the  usual  way  with  phosphorus 
oxychloride  when  N-ethylnorhydrastinine  was  formed. 
When  benzalhomopiperonylamine  is  methylated  in 
benzene  solution  at  140°  C.  instead  of  at  100°  O,  the 
hydriodide  of  dipiperonylamine  is  produced,  which  melts 
at  234° — 236°  C.  The  corresponding  free  base  melts 
at  72°— 75°  C— F.  Shdn. 

Pseudolaudanine.     H.  Decker  and  T.  Eichler.    Annalen, 
1913,  395,  377—381. 

The  quaternary  salt  obtained  by  the  interaction  of 
papaverine  and  dimethyl  sulphate  was  boiled  with  an 
aqueous  solution  of  barium  hydroxide  in  a  current  of 
hydrogen.  The  barium  was  then  removed  by  means  of 
carbon  dioxide,  when  a  phenolbetaine  of  N-methyl- 
norpapaverinium  was  obtained.  The  latter  substance  was 
reduced  by  means  of  tin  and  hydrochloric  acid  with  the 
production  of  pseudolaudanine,  C20H.,5NO4.  This  differs 
from  the  laudanine  of  opium  by  having  the  free  phenolic 
hydroxyl  in  the  benzene  nucleus  of  the  isoquinoline  ring, 
whilst  in  the  natural  alkaloid  the  hydroxyl  is  attached 
to  the  toluene  residue.  The  base  crystallises  from  light 
petroleum  in  the  form  of  a  white  powder,  melting  at 
112°  C.     The  picrate  melts  at  162°— 163°  C— F.  Shdn. 

Xanthoxylum    brachyacanthum  ;     The   alkaloids    of   . 

H.  A.  D.  Jowett  and  F.  L.  Pyman.     Chem.  Soc.  Proc, 
1913,  29,  26. 

The  bark  of  Xanthoxylum  brachyacanthum  was  shown  to 
contain  0-06  per  cent,  of  7-homochelidonine,  and  a  quater- 
nary base,  which  was  isolated  in  the  form  of  its  chloride, 
Cj1H2104NCl,H20,  in  a  yield  of  1-85  per  cent.  The 
properties  of  this  salt  suggested  that  it  was  one  of  the 
methochlorides  of  2-canadine.  A  quantity  of  the  latter 
alkaloid  was  therefore  methylated,  and  the  a-  and  /3- 
methochlorides  were  separated,  when  it  was  found  that  the 
former  was  identical  with  the  salt  from  X.  brachyacanthum. 
The  physiological  examination  of  J-canadine  a-  and  /3- 
methochlorides,  showed  that  both  possessed  a  curare-like 
action. 


a-Glucosides ;  Synthesis  of by  the  action  of  a-glucosidase, 

an  enzyme  present  in  air-dried  bottom  fermentation  yeast. 
a-Melhyl-  and  a-ethylglucosides.  E.  Bourquelot,  H. 
Herissy  and  M.  Bridel.  J.  Pharm.  Chirn.,  1913, 
7,  146—154. 

The  glucosides  obtained  from  alcohols  and  dextrose  by 
the  action  of  emulsin  (see  this  J.,  1912,  660,  739,  800,  949) 
are  laevorotatory,  and  in  aqueous  solutions  they  can  be 
practically  completely  hydrolysed  by  the  same  enzyme 
(emulsin) ;    they  belong  to  the  ^-glucosides  of  E.  Fischer. 
When  dissolved  in  the  corresponding  alcohols  saturated 
with  hydrochloric  acid  gas,  they  are  transformed  into  their 
dextrorotatory    isomerides,     the     a-glucosidcs.     Emulsin 
has  no  action  on  the  a-glucosides,  but  they  are  hydrolysed 
by  an  enzyme  wheh  is  present  in  air-dried  bottom  ferment- 
ation beer  yeast,  in  maceration  juice  obtained  therefrom, 
md  in  the  precipitate  thrown  down  from  such  juice  by 
"1'lition  of  akohol.     This  enzyme,  which  the  authors  term 
ueondtut ,  is  also  capable  of  synthesising  t  he  a-glucosides 
rom  dextrose  and  the  appropriate  alcohols,  but  it  exerts 
either  synthetic  nor  hydrolytic  action  in  solutions  con- 
iming  less  than  about  70  per  cent,  of   water.     This  last 


statement  has  been  verified  only  for  a-methyl-  and 
a-ethylglucosides,  both  of  which  the  authors  prepared 
by  the  synthetic  action  of  a-glucosidase. — J.  H.  L. 

Primula  glucosides  and  oil.  A.  Goris,  M.  Mascre,  and  C. 
Vischniac.  Bull.  Sci.  Pharmacol.,  1912,  19,  577—598, 
648—670.     Chem.  Zentr.,   1913,  I.,  310—311. 

Fob  the  preparation  of  considerable  quantities  of  the 
glucosides,  the  sterilised  powdered  root  (see  this  J.,  1910, 
42)  is  extracted  with  boiling  acetone  in  presence  of  calcium 
carbonate,  the  solvent  is  distilled  off  from  the  solution, 
the  residue  taken  up  in  water,  the  solution  washed  with 
ether  till  the  latter  is  no  longer  coloured  and  then  evapor- 
ated in  vacuo  and  the  residue  dissolved  in  anhydrous  ethyl 
acetate  to  which  10  per  cent,  of  95  per  cent,  alcohol  has 
been  added.  The  two  glucosides  are  separated  from  one 
another  by  fractional  crystallisation  from  95  per  cent, 
alcohol  and  anhydrous  ethyl  acetate.  The  fresh  roots  of 
Primula  officinalis  yield  0-1  per  cent.,  and  those  of  P. 
Kewensis,  Hort.  0-2  per  cent,  of  crude  glucosides.  Primverin, 
C6H3(OCH3)(COOCH3)O.C11H1909,  melts  at  206°  C.  (corr.), 
[a]D  =  — 71°  53'  (0-331  grm.  dissolved  in  20  c.c.  of  water), 
is  slightly  soluble  in  cold  water,  soluble  in  alcohol  and 
acetone,  very  slightly  soluble  in  anhydrous  and  easily 
soluble  in  aqueous  ethyl  acetate.  It  is  hydrolysed  by 
dilute  acids  and  by  the  enzyme,  primverase  (loc.  cit.), 
with  the  formation  of  1  mol.  of  the  methyl  ester  of  £-meth- 
oxyresorcylic  acid  and  in  the  first  case  2  mols.  of  monoses 
and  in  the  second,  1  mol.  of  a  biose,  primverose,  CnH,0Ol0. 
The  latter  melts  at  209°— 210°  C.  on  the  Maquenne 
block  and  exhibits  mutarotation,  [ci]d  changing  in  24  hours 
from  +  23°  01'  to  —2°  03'  (1-846  grms.  dissolved  in  75  c.c. 
of  water)  or  from  +  23°  11' to —3°  17' (1-35  grms.  dissolved 
in  26  c.c.  of  water) ;  it  reduces  Fehling's  solution  and 
yields  an  osazone  melting  at  204°— 207°  C.  (224°— 226°  C. 
on  the  Maquenne  block).  Primulaverin,  isomeric  with 
primverin,  could  not  be  isolated  in  a  pure  state,  but  an 
isomorphous  mixture  of  the  two  glucosides  melted  at  163°  C. 
(corr.),  [a]D  =  — 66°  65'  (in  water,  c=^4-41),  and  yielded 
on  hydrolysis  with  dilute  sulphuric  acid  the  same  two 
monoses  as  were  yielded  by  primverin,  together  with  the 
methyl  esters  of  ^3-methoxyresorcylic  and  ?w-methoxy- 
salicylic  acids.  The  essential  oil  of  the  root  of  P.  officinalis 
consists  exclusively  of  the  two  esters  just  mentioned,  the 
ester  of  d-methoxyresorcyhc  acid  (the  so-called  primula- 
camphor)  predominating  :  the  oil  from  the  flowers  contains 
also  10 — 15  per  cent,  of  an  unsaponifiable  substance. 
The  enzyme,  primverase,  is  identical  with,  or  very  closely 
allied  to*  the  betulase  of  Gaultheria  procumhens,  L.,  Belula 
lenta,  L.,  and  Monotropa  Hypopytis,  L.  Both  enzymes 
act  on  the  same  group  of  glucosides,  namely,  those  which 
yield  esters  of  salicylic  acid  or  of  hydroxysalicylic  acids. 
Primverase  is  present  in  most  species  of  Primulac*at  :  it 
acts  upon  the  glucosides,  which  are  more  or  less  closely  allied 
to  those  of  P.  officinalis,  with  the  formation  of  different 
essential  oils.  There  is  a  close  resemblance  between  the 
Ericaceae  and  Primulaceae  in  regard  to  the  nature  of 
their  enzymes  and  the  chemical  constitution  of  their 
glucosides. — A.  S. 

Bupleurol.     The  alcohol  of  the  oil  of  Bupkurum  fruticosum. 

L    Francesconi  and  E.   Sernagiotto.     Atti.    K.    Acead. 

dei  Lincei.  Roma,  1913,  22,  I.,  34—40.  148—164. 
The  authors  succeeded  in  isolating  from  the  higher-boiling 
fractions  of  the  oil  of  Bupl nirum  fruticosum  (see  tin-  J., 
1912  202),  an  optically  inactive  alcohol,  bupleurol,  Bp, 
0-8490  at  17°  G,  nD  =  l-4508,  b.pt.  209°-    210'C.  at 
mm       Bupleurol  has  a  faint  odour  of  roses.      It  contain* 
one  double  linkage  in  its  molecule  and  yields  an  uretnane 
melting  at  45°  C.     It  is  probably  a  dihydro -denratiYe  01 
nerol,  of  the  constitution, 

(CH,)1CH(CH1),.C(:C!H,).CH    I  B  "11.     A.& 

Pharmaceutical  s„bsta„c*:    Tkt   not ur.  of  so,,,,   ,,,,. 

incompatU.1 .     B.  (fcercigh  and  Q.  W.  <  avagnan. 

Boll.  ('him.   Farm..   1912,  51,  706     7",,     (hem.  Zentr., 

P.H3.  1.  560. 
Fvpfrimi  nts  by  the  method  of  thermal  analysis  gave  the 
foSwSg^aS:      H-Xarhtholantijnrrnu.      1 
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contains  615  per  cent,  of  antipyrine  and  molts  at  17-5°  C* 

iphthol-sulol.       The    euteetic    contains    about     10    per 

cent,    of   d-naphthol    and   melts   at    34-.V  C     With   more 

33  per  i  out.  of   S-naphthol  solid  solutions  are  formed. 

Thymol -tu-ctanilidt.      Mixtures  in  any  proportions  form  n 

pasty  or  liquid  mass  above  18")    C.  :    the  euteetic  contains 

I      per     cent,      of      thymol.      Tlu/molpfu  nacitin.     All 

mixtures  are  pasty  or  liquid  above  30^  (.'.  ;    the  euteetic 

eon!  ..    |  W  5  per  eent.  of  phenaeetin.      Thyniol-sulphonal. 

Liquefaction  oeeurs  above  29°  ('.  ;     the  euteetic  contains 

■or   eent.    of   thymol.     Salolsulphonal.     The   euteetic 

oonl  "    •  per  eent.  of  sulphonal  and  melts  at  34°  C. 

.'  antipyrine.     The  euteetic  contains  89  per  cent,   of 

salol  and  melt- at  :>1  .">   ( '.     Sabil-jiln  nan-tin.     Mixtures  in 

all  proportions  are  crystalline  below  37'5"  C.      The  euteetic 

con'  (H>r  eent.  of  salol.     An  tan  Hide- tin nthol.     The 

contains   about    90    per    rent,    of    menthol   and 

mei-  -  Resorcitwlaittipyrine.     The  compound, 

C.,B  11  "..    m.pt.    104- C,  is  formed.     Mixtures 

of  this  with  antipyrine  become  liquid  below  62°  C,  and 

mixtures  of  it  with  resoreinol  become  liquid  below  55-5°  C. 

■  this  J.,  1913,  108.) -A.  S. 

ii  of  camphor  ,    Application  of  miscibility  curi>es  to  the 

analysis  of  .     H.    Rosset.     Ann.    Chim.    Analyt.. 

191.!.    18,  49 

Otma  the  method  of  Louise  (this  J.,  1910,  438;    1911, 

066,  1137).  the  author  has  prepared  curves  by  means 

•  •f  which  the  alcoholic  strength  and  the  camphor  content 

tinphor  may  be  determined.     For  the  camphor 

estimation   a   standard    turpentine   is    used,    and   for   the 

alcoholic  strength,  a  standard  nitrobenzene. — T.  St. 

Kthytenic  at  '<on  <>f  alkali  sulphite*  on  [and  d<t<r- 

minntio*  of] .     J.    Bougault   and  Mouchel-la-Foflse. 

qit. -  mid..  1613,  156.  39(5—398. 

Kajty  ethylenio  acids  are  found  to  combine  with  sodium 
bisulphite  giving  the  sodium  -alts  of  snlphonic  acids,  and 
th<-  id,  the  easier  an<l   more  rapid   is  the 

fixatiin    of    bisulphite     at    the    ethylenic    linkage.     For 
tmple,  henzoylacrylic  acid  reacts  at  once,  in  the  cold, 
and    fui  id    fairly    rapidly    on    heating,    but    even 

d  heating  can*  b  no  combination  with  oleic  acid. 
omhines  more  readily  than  its  homo- 
lea.  Th«-  raJphonk  acids  obtained  are  all  very  soluble 
in  water,  and  when  heated  with  caustic  soda  solution  at 
Ifl0°  C,  they  decompose,  Erring  the  original  acid  again. 
The  results  obtained  have  been  applied  to  the  separation 
of  r  thylenic  acids  (e.jr.,  cmnamie  acid,  coumarin, 

icid)  from   satm  ids  (such  as   benzoic 

'.  vanillin,  and  protocatechnk  acid)  and  to  the  deter- 
mination of  the  former  in  presence  of  the  latter.     The 
-mination  i-  carried  out    1<\    heating  the  mixed  acids 
<>n  •  -h  with  a  solution  of  radium  sulphite  and 

ntly    ascertaining    the    quantity    of    combined 
with  iodine,  ■  control  experiment 
\*\nu  made  in  which  only  the  sulphite  solution  i-   used, 

f.  Soon. 


7" -IF 


l'\Tt 

',r  turpettUnt  oil;    Depohfmeriaation   of- 


'■         A.  Heinemann,  London. 
24,  1912. 

Us,   prefi  ''I.   i-    pas-^d    into    a    heated 

vewwl  containing'  'rude  turpentine  or  turpentine  oil,  and 
tlv  Ht«-am  and  vapours  are  then  led  through  a  tut*-,  retort. 
w  ■  heated  to  the  temperature  neoessery 

0   to  900   '       The  iteam  and 

vap-  iaed   to  trav.  I   over  a   smUOUS   path    in   the 

ing  apparal  Oood  results  are  .-aid  to  he 

obta  vertical.  ;ed  tubular  structure 

having  a  cross  srrtion  of  about  <>   ■  .  tie,  and  pro- 

vided with  about  twelve  suitably  fixed  baffle-plates  ;   the 
n  produeed  by  evaporation  of  about  2<i<)  litre-  <,f  water 
ma-.  ed  during  eaeh  hour  through  the  turpentine, 

df-pojyn  |    )„■  about  750'  C. 

ilintr  below  100    I  d  to 

f  the  weight   of  material  n 
Iwii  finds  of  the  yield  ooi  flsopreee.     T.  F.  B, 


Isoprene ;      Process    of    preparing .     R.     B.     Earle, 

Assignor    to    Hood    Rubber    Co.,    Boston.     U.S.    Pat. 
1,050,354,  Jan.  14,  1913. 

A  mixture  of  chlorotrimethylethylene,  sodium  palmitate, 
and  alcohol  is  heated  in  a  closed  vessel,  cooled,  filtered, 
and  the  alcohol  removed  by  distillation.  Tsoprene  may  be 
obtained  from  the  resulting  palmitic  eater  of  dimethyl- 
et  hvlene-earbinol  by  dry  distillation,  preferably  in  a 
current  of  inert  gas.  The  efficiency  of  the  process  is 
stated  to  be  about  60  per  cent. — T.  F.  B. 

Dihalogen-hydrocarbons  ;  Production  of .  J.  Y.  John- 
son, London.  From  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Germany.  Eng.  Pat.  3870, 
Feb.  15,  1912. 

2.3-Dihalogen-2-metbylbutane  and  its  homologues  can 
be  obtained  by  treating  with  chlorine  the  vapours  of  2- 
halogen-2-methylbutane  or  of  its  homologues  which  are 
2-methyl  derivatives  ;  the  reaction  may  be  facilitated  by 
working  under  reduced  pressure  or  by  the  aid  of  actinic 
rays  or  the  silent  electric  discharge.  The  preparation  of 
dichloro-2-methylbutane  (b.  pt.  60°  C.  at  60  mm.),  dichloro- 
2-methylpentane  (b.  pt.  about  60°  C.  at  60  mm.),  and 
dichloro-isobutane  (b.  pt.  108° — 109°  C.)  is  described  in 
detail.— T.  F.  B. 


Chlorides  of  carbon  ;   Method  of  treating .     A.  Henning 

and  E.  Bruhl,  Leytonstone.     Eng.  Pat.  7259,  March  25. 
1912. 

The  term  "  carbon  chlorides  "  here  signifies  every  coin- 
pound  of  carbon  and  chlorine  alone  or  together  with  hydro- 
gen. Many  such  compounds,  especially  carbon  tetra- 
chloride, are  decomposed  under  the  influence  of  light  and 
air,  hydrochloric  acid  being  evolved,  which  is  undesirable 
when  the  compounds  are  to  be  used  for  dry-cleaning,  etc. 
To  neutralise  this,  about  one  per  cent,  of  commercial 
ammonia  is  added  to  the  carbon  chloride  or  mixtures 
thereof  with  other  liquids. — T.  F.  B. 


Salvarsan  emulsion  ;    High  per  cent. 


C.   Schindler, 


Berlin-Schoneberg,     Germany.     U.S.     Pat.     1,051,520, 
Jan.  28,  1913. 

Dihydroxydiamino-aesenobenzene  (salvarsan)  is  emul 
sified  with  iodised  sesame  oil. — T.  F.  B. 

3A-Di[hydr]oxyphenyl-l-alkylenediamine.-l.2  and  process  of 
making  same.  E.  Grethcr,  Assignor  to  A.  Bet  zing, 
Detroit,  Mich.     U.S.  Pat.  1,051,577,  Jan.  28,  1913. 

3.4-Dihydroxyphenyl-1-glyoximes  are  reduced  by  meat  s 
of  a  suitable  amalgam  in  presence  of  acid  (e.g.,  sodium 
amalgam  and  hydrochloric  acid) :  the  product  consists 
of  a  3.4-dihydroxyphenyl-l-alkylenediamine-1.2  of  the 
formula,  (HO)2C6Hs.CH(NH2)-alkylamine,  and  pose 
the  property  of  raising  the  blood  pressure. — T.  F.  B. 

3A-Di[hydr]oxyphenylglyoximes  and  process  of  preparing 
name.  E.  Grether,  Assignor  to  A.  Betzing,  Detroit. 
-Mich.     U.S.  Pat.  1,051,578,  Jan.  28,  1913. 

3.4-DlHYDROXYPHENYLGLYOXIMES,  (HOJsCeHs.CnHjn-jOiNf 

are     obtained     from     the     corresponding     3.4-dihydro>  y 
phenyl-halogen-alky]    ketones    by    heating    in    aqueoui 
solution    with   hydroxylamine   hydrochloride   and   sodium 
carbonate.      The    products    are  soluble    in   water   and    in 
alcohol,  insoluble  in  petroleum  spirit. — T.  F.  B. 

I 'In  in/hi  hi/Uxirbituric     acid;      Alkali     salts     of .     BL 

Soeriein,  Vohwinkel,  Assignor  to  Farbenfabr.  vorin. 
K.  Bayer  und  Co.,  Elberfeld,  (iermanv.  U.K.  Pat. 
I, or, I, .-,86,  Jan.  28,  1918. 

Tur.  alkali  salts  of  phenvlethvlbarbituric  acid  (see  Gef. 
Pat,  217,952  of  191 1  ;  this  J.,  1912,  796)  are  white  crystal- 
line powders,  soluble  in  water,  soluble  with  difficulty  in 
alcohol,  and  insoluble  in  ether.  They  are  valuable 
hypnotics.     Tin-     sodium     salt     is    claimed    specifically. 

— T.  F.  B. 
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Hydrogenation  products  from  unsaturated  compounds  ; 
Process  for  making——.  A.  Skita.  Fr.  Pat.  447,420, 
Aug.  20,  1912.     Under  Int.  Conv.,  Sept,  18,  1911. 

The  hydrogenation  of  unsaturated  substances  is  effected 
by  treatment  with  hydrogen,  in  presence  of  small  quan- 
tities of  compounds  of  metals  of  the  platinum  group,  in 
solution.  The  substance  to  be  hydrogenated  may  be 
dissolved  or  suspended  in  a  liquid,  if  necessary.  Example  : 
To  a  solution  of  13-6  grms.  of  camphene  in  300  c.c.  of 
alcohol  are  added  5  c.c.  of  a  1  per  cent,  solution  of  palladium 
chloride,  45  c.c.  of  water,  and  10  c.c.  of  dilute  (1:3)  hydro- 
chloric acid,  and  hydrogen  is  passed  through  the  mixture 
at  a  pressure  of  one  atmosphere.  The  product  consists 
of  dihydrocamphene.  Other  examples  describe  the  hydro- 
genation of  olive  oil,  phenvl  vinyl  acetate,  castor  oil.  and 
codeine.— T.  F.  B. 

H  ydrogenising  unsaturated  compounds;    Process  for . 

A.    Skita,    Karlsruhe,    Germany.     Eng.    Pat.    18,996, 
Aug.  19,  1912.     Under  Int.  Coiiv.,  Sept,  18,  1911. 

See  Fr.  Pat.  447,420  of  1912  ;  preceding.— T.  F.  B. 

Plaster   for   therapeutic   purposes;     Manufacture   of . 

Gebr.   Schubert.   Berlin.     Eng.   Pat.   26,182,   Nov.    14, 
1912.     Under  Int.  Conv.,  Jan.  26,  1912. 

A  resin  plaster  is  prepared  with  mastic  and  benzol  or 
other  suitable  volatile  solvent  which  has  no  irritating 
action  on  the  skin,  with  the  addition  of  a  liquid  ester  of  an 
aromalic  acid.  Part  of  the  mastic  may  be  replaced  by 
other  suitable  resins,  gum-resins,  balsams  and  the  like. 
The  esters  increase  the  adhesive  power  of  the  mastic 
benzol  solution. — F.  Shdn. 

Acid  anhydrides  [organic] ;    Manufacture  of .     W.  A. 

Beatty.     Fr.  Pat.  447,646,  Aug.  26,  1912. 

The  anhydride  of  a  strong  mineral  acid  is  allowed  to  act 
at  a  suitable  temperature  upon  a  halogen  derivative  of  a 
paraffin  hydrocarbon,  such  as  carbon  tetrachloride,  and 
the  products  thereby  obtained  (e.g.,  a  mixture  of  carbonyl 
chloride  and  s.ilphuryl  or  disulphuryl  chloride)  are  allowed 
to  act  upon  the  salt  of  the  organic  acid  from  which  the 
anhydride  is  intended  to  be  made.  Acetic  anhydride  can 
be  prepared  in  this  way  from  the  alkali  or  alkaline-earth 
salts  of  acetic  acid. — F.  Shdn. 

Glycerophosphates  of  ammonium  and  calcium  ;  Manufacture 

of .     Darrasse   Freres   and   L.    Dupont.     Fr.    Pat. 

447,776,  Nov.  6,  1911. 

A  mixture  of  ammonium  phosphate  and  glycerin  is  heated 
to  150°  C,  with  the  formation  of  ammonium  glycero- 
phosphate. The  solution  may  be  treated  with  lime  to 
form  calcium  glycerophosphate. — F.  Shdn. 

Paste  for  dressing  wounds  and  for  use  as  a  cosmetic.  Act.- 
Ges.  f.  Anilinfabr.,  Treptow,  Germany.  Eng.  Pat. 
9500,  April  22,  1912.     Under  Int.  Conv.,  July  25,  1911. 

See  Fr.  Pat.  440,686  of  1912  ;  this  J.,  1912,  838.— T.  F.  B. 

Calcium  salt  of  acetylsalicylic  acid  ;    Process  for  making 

the .     Fabr.  de  Prod.  Chimiques  Gedeon  Richter. 

Fr.  Pat.  447,282,  July   10,   1912.     Under  Int.  Conv., 
Sept.  16,  1911. 

See  Eng.  Pat.  4986  of  1912  ;  this  J.,  1912,  844.— T.  F.  B. 

Purification  of  hydrocarbons  [paraffins,  benzene,  terpenes] 
by  means  of  charcoal  and  oxygen.  Addition  to  Fr.  Pat. 
421.277.     See  IIa. 
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Platinum  toning  ;    Comparative  action  of  various  mineral 

and  organic  acids   in .     A.    and   L.    Lumiere   and 

A.  Seyewetz.     Bull.  Soc.  Fran?.  Phot,,  1913,  59,  60—64. 

The  action  of  various  acids  in  platinum  toning  has  been 
studied,  both  as  regards  the  colour  of  the  resulting  image, 


and  from  the  point  of  view  of  the  keeping  qualities  of  the 
toning  baths.  It  appears  that  potassium  platinichloride 
toning  baths  made  with  sulphuric,  hydrochloric,  nitric, 
phosphoric,  and  lactic  acids  all  possess  good  keeping 
properties,  both  in  the  light  and  in  darkness  ;  on  the  other 
hand,  the  use  of  boric,  acetic,  tartaric,  and  oxalic  acids, 
as  well  as  of  certain  substitutes  such  as  resorcinol,  gives 
rise  to  unstable  toning  baths,  whilst  with  formic  acid  the 
platinum  salt  is  completely  reduced  in  a  very  short  time. 
As  regards  tone  of  the  prints,  sulphuric,  nitric,  phosphoric, 
citric,  and  lactic  acids  all  give  good  blacks  and  pure 
whites,  the  differences  being  inappreciable.  The  authors 
prefer  to  use  sulphuric  acid,  rather  than  phosphoric  acid, 
owing  to  its  being  obtainable  of  definite  strength. — T.  F.  B. 

mSulphide  toning.     J.   Desalme.     Bull.  Soc.   Franc.  Phot., 
1913,  59,  56—58. 

Bromide  prints  may  be  toned  to  sepia  shades  in  the  cold 
by  means  of  solutions  of  alkali  polysulphides  ;  sodium  bi-, 
tri-,  and  tetrasulphide  give  good  results,  preference  being 
given  to  the  first  two,  prepared  by  boiling  6  and  12  grms., 
respectively,  of  sulphur  with  a  solution  of  50  grms.  of 
crystallised  sodium  sulphide  in  50  c.c.  of  water.  The 
toning  bath  is  prepared  by  diluting  the  resulting  solutions 
to  1000  c.c.  Toning  is  complete  in  about  30  minutes. 
The  process  of  sulphide  toning  described  in  Ger.  Pat. 
252,337  (this  J.,  1913,  47)  is  stated  to  owe  its  efficiency 
to  the  formation  of  sodium  bisulphide,  and  not  to  colloidal 
sulphur,  since  it  is  shown  that  the  oxidation  of  sodium 
sulphide  solution  by  hydrogen  peroxide  gives  rise  to  the 
bisulphide,  and  not  to  free  sulphur,  the  bisulphide  being 
subsequently  oxidised  to  thiosulphate  (compare  Lumiere 
and  Seyewetz,  this  J.,  1913,  110).— T.  F.  B. 

Patents. 

Colour  photography.  M.  Obergassner,  Miinchen.  Bavaria, 
Eng.  Pat.  1549,  Jan.  19,  1912.  Under  Int.  Conv., 
Jan.  21,  1911. 

See  Fr.  Pat,  438,746  of  1911  ;  this  J.,  1912.  606.— T.  F.  B. 

Films  for  use  in  kinemalography.  J.  Campbell,  Wimbledon 
Park,  and  T.  Thompson,  Middlesbrough.  Eng.  Pat. 
18,098,  Aug.  6,  1912. 
The  surface  of  finished  kinematograph  films  is  protected 
by  applying  a  solution  of  sodium  silicate,  e.g.,  a  10  per 
cent,  solution.  When  the  films  are  to  be  coloured,  the 
colour  may  be  mixed  with  the  silicate  solution.  An 
apparatus  for  applying  the  solution  is  described. — T.  F.  B. 


XXII.— EXPLOSIVES  ;  MATCHES. 

Nitrocelluhses  ;      Determination     of     nitrogen     in by 

Devarda's  method.  Koehlcr.  Marqneyrol,  and  Jovinet. 
Ann.  Chim.  Analyt.,  1913,  18,  45—47. 
Nitrocellulose  (0-7  grm.)  is  first  moistened  with  a  lit 1 1" 
alcohol  and  then  treated  with  30  c.c.  of  hydrogen  peroxide 
(12  vols.),  60  c.c.  of  distilled  water,  and  50  c.c.  of  sodium 
hvdroxide  solution  (sp.  gr.  1-3)  in  a  700  c.c.  flask.  The 
mixture  is  warmed  on  the  water-bath  with  frequent 
agitation  until  the  nitrocellulose  dissolves.  It  is  then 
heated  stronglv  until  oxygen  ceases  to  be  evolved,  when 
it  is  allowed  to  cool.  5* c.c.  of  alcohol  and  2-6  grms.  of 
Devarda's  allov  (aluminium  45.  copper  50,  zinc  5)  in  a  finely 
divided  state  "arc  then  added,  and  immediately  a  dis- 
tillation tube  dipping  to  the  bottom  of  a  flask  containing 
25  c.c.  of  N /3  sulphuric  acid  and  50  c.c.  of  distilled  « 
is  attached.  After  about  20  minutes  the  evolution  of 
hydrogen  slackens  and  the  Bask  is  gentlj  wanned  to 
complete  the  reaction.  About  half  the  contents  of  the 
flask  are  then  distilled,  in  from  30  to  36  minutes,  the 
condenser  being  kept  cool.  The  ezeeas  of  •ulphune  a.  id 
may  be  titrated  with  freshly  standardised  A    6  ammonia 

solution.    Ufling    a    1    |..i    relit .   aleollolie   solution   of    methyl 

red  as  indicator.     A  blank  test    must    be  made  nth  the 
reagents.     Results  an-  given  which  -how  thai  the  method 

gives  concordant  and  accurate  results. — T.  St. 
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[March  15,  1913. 


ffnlafMN    and    wrflod    of    VMnufacturing    the    same.      P. 

Ludwigahafen on  Rhine,  Germany.     Hug.  Pat. 
11,568,  Mn   i:..  1912. 

Skk  Fr.  Pat.  441.410  of  1918  ;  this  J.,  1912.  845.— T.  F.  B. 


XXIII.     ANALYTICAL  PROCESSES. 

Dtpkenylcarbazid  -     of  ,  U  indicator  in  titrating 

iron  with  bichromate.     0.  L  R  unebev  and  S.  R.  Wilson. 
l.  Anu-r.  Cham.  Boo.,  1918,  35,  156—1(52. 

A  BOL1  noN  of  the  indicator  containing  0-1  grin,  per 
htrt  After  solution  of  the  ore  and  reduction  by 

stannous  chloride  in  the  usual  manner,  the  volume  is 
made  up  to  ."><H> — 000  c.c..  mereurie  chloride  solution  is 
added,  then  20  0.0.  of  manganese  sulphate  solution  (200 
grma.  of  sulphate,   1 1  * m »  lA.,  <>f  1:3  sulphuric  acid,  and 

e.e.  of  phosphoric  acid  of  sp.  gr.  1-70  made  up  to 
2  litres),  and  2 — 3  c.c.  of  the  indicator.  The  first  drops 
of  bichromate  strike  a  deep  red  colour,    which  changes 

•urple  and  gradually  fades,  changing  sharply  at  the 
end  into  the  pure  green  of  the  chromic  salt.  A  blank 
experiment  with  the  indicator  and  ferric  chloride  must  be 
made,  as  the  indi<  at  or  jg  itself  a  reducing  agent  and  uses 
up  bichromate  in  proportion  to  its  quantity. — J.  T.  D. 

gnntst  ;     Rapid   determination   of in  presence   of 

K.     l'.'z/.i     Bl     -       Ann.    (him.    Analyt.,    1913, 
18. 

•  lining  iron  and  manganese  is  precipitated 
while  boding  by  an  excess  of  sodium  hydroxide  and 
about  1  grm.  of  persulphate.  The  precipitate  is  washed 
by  decant.it  mil  ami  then  on  a  crimped  filter  until  the 
washings  are  neutral.  The  wet  filter  and  precipitate  arc 
then  introduced  into  a  long-necked  flask  of  200  to  250  c.c 
cap  _  of   hydrochloric   acid   added,   and   the 

flask  cloaed  with  a  ground  stopper  fitted  with  absorption 
bulb*  and  a  capillary  tube  extending  to  the  bottom 
of  the  flask.  The  bulbs  contain  3  grms.  of  potassium 
iodide  and  5  trrms.  of  sodium  acetate  in  solution,  and  4 
•  xide  in  suspension.  The  solution  in 
the  flask  is  boiled  whilst  a  -low  current  of  carbon  dioxide 
is  passed  through.  When  the  manganese  present  is  small 
in  amount  hlorine  liberated  by  the  manganese  dioxide 

is  all  evolved  in  2  or  3  minnt<  I        liberated  iodine 

in  the  bulbs  is  titrated  with  an  A/10  solution  of  sodium 
A    blank    test    should    be    made    on    the 
I*  .-  -'  -i ted  that  the  method  yields  very  accurate 
remit-.— T. 

,    i  ,">,■,■ .  ,f  \md  on  th>  ferrocyanide  titration  of . 

V.  Leaner  and  C  <  .  Meloohe.    J.  Amer.  (hem.  Soc, 
191*  35,  IM  -138. 

<id  by  the  tetrocyanide  method,  acetic  acid 

solir  M.d  mineral  acids  must  be  absent. 

lead  does  not   affect  tin;  ordinary  ferro- 

of   zine.   in    which   hydrochloric   acid    i 

usually      preacnt.      In      the      technical      examination      for 

id,  iron,  etc.,  the  lead  need  not  be 
r«rr,  'rn.  of  the  sample  is  dissolved   in    10 

of  hydrochloric  a' id  and  a  little  nitric  acid,  tin-  solution  is 

i  pita  ted   by  •  f  ammonia, 

i  off,  redissolved  in  hydrochloric 

ted,    filtered   and    wa  ad    the    r  . ,M)- 

binerl     filtrate*     acidified     with     hydrochloric     acid      and 

•ta|  tOO  The  solution  should 

•  tin    about    10    j/rms.    of    ammonium    chloride     and 

6 — 10  I    hydrochloric    acid,    and   should   l>e   titrated 

hot.— J.  T   r>. 


'  ''ipfrrron  ;     Utt   of in   quantitaHv*    ondk/SU.      \lJil'r- 

"»ii  of    titanium.]     I.      Bellucci     and     I,.     Crassi. 

I  del  LfBoei,  Roaaa,  1918,  22,  I  ,  80  -34. 

hare  found  copferron  (the  ammonium  sail  of 

lhydroxylamine,    see    thw    J.,     MHO,      [15, 


721,  1179;  1911,  1090)  an  excellent  reagent  for  the 
gravimetric  determination  of  titanium.  A  0  per  cent, 
solution  of  cupforron  is  addod  to  the  solution  of  titanium 
chloride  or  sulphate,  which  has  been  made  distinctly 
acid  with  hydrochloric  or  sulphuric  acid,  until  a  white 
precipitate  (of  nitrosophenylhydroxylamino),  easily  dis- 
tinguishable from  the  yellow  precipitate  of  the  titanium 
compound,  bogins  to  form.  The  precipitate  is  filtered  off, 
washed  with  cold  water,  dried,  and  the  paper  and  precipitate 
incinerated  in  a  porcelain  crucible,  covered  at  first.  The 
residual  titanium  dioxide  is  ignited  till  of  constant  weight. 
Preliminary  experiments  have  shown  that  titanium  can 
be  accurately  determined  in  presence  of  aluminium  by 
means  of  cupferron. — A.  S. 

Determination   of   calorific    value    by    experiment   and    by 
calculation.     Von  Jiiptner.     See  IIA. 

Determination  of  natural  asphallum  in  presence  of  artificial 
asphaltum.     Marcusson.     See  IIA. 

Determination  of  cotton,  wool,  and  silk  in  mixed  fabrics. 
Villavecchia  and  Cappelli.     See  V. 

Presence   of  selenium   in   sulphite  pulp   digestion   liquor. 
Klason  and  Mellquist.     See  V. 

Distinguishing  direct  and  developed  blacks  from  sulphide 
or  Aniline  Blacks  on  dyed  cotton.     Holden.     See  VI. 

Delicate  colour  reactions  of  gold  salts.     Saul.     See  VII. 

Application  of  the  electric  resistance  furnace  to  the  deter- 
mination of  oxygen  in  iron  and  steel.     McMillen.     See  X. 

Technical    analysis    of  ferrovanadium    and    its   products. 
[Determination  of  aluminium.]     Clark.     See  X. 

Volumetric  determination  of  manganese  in  rock,  slags,  ores, 
and  spiegels.     Metzger  and  Marrs.     See  X. 

Analysis  of  alloys  of  tin  and  antimony.     Pontic     See  X. 

Hexabromide  numbers  of  fatty  oils  and  the  determination 
of  rape  oil  in  linseed  oil.  Eibner  and  Muggenthaler. 
-See  XII. 

Chinese  wood  oil  tests.     Rcihl.     See  XII. 

Report  of  the  Committee  of  the  American  Leather  Chemists' 
Association  on  the  analysis  and  detection  of  sulphite- 
cellulose  extract.     Small.     See  XV. 

Application  of  phenolpthalein  and  rosolic  acid  to  the  deter- 
mination of  free  carbon  dioxide.     Noll.     See   XIX  B. 

Determination  of  morphine  in  opium  and  its  preparati 
Gucrin.     See  XX. 

Application  of  miscibility  curves  to  the  analysis  of  sp 
of  camphor.     Rosset.     See  XX. 

Action  "/  niliil,  .sulphite  on  [and  determination  of  ethylenit 
M  id*].       BoUgatdt    and     .Mouchel  la-Fosse.      Sn      XX. 

Determination  of  nitrogen  in  n  itrocelluloses  by   Devart 
in'lliod.     Kcehler    and    others.     Set     XXII. 

Path;  nts. 

Oases  in  laboratories  and  the  like  ;   Means  for  dealt  no  with 

otmoxious .     A.     Philip,     Portsmouth.     Eng.    Pat. 

9929,  April  20,  1912. 
I "m k  gas  generator  is  connected  with  a  supply  |>i[>e  and  an 
exhaust  pipe  leading  to  an  arrangement  for  rendering  the 
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gas  innocuous,  and  means  are  provided  for  passing  air 
through  the  testing  vessel  before  removal.  Liquid  seals 
may  be  employed  at  suitable  points  in  the  arrangement. 
In  the  case  of  hydrogen  sulphide  the  exhaust  pipe  may  be 
terminated  in  a  flame,  such  as  that  of  a  Bunsen  burner. 

— F.  Shdn. 

Specific  gravity  of  gases  ;    Apparatus  for  determining  the 

- .     G.  A.  Schultze  and  A.  Dosch.     Fr.  Pat.  445,802, 

July  5,  1912.     Under  Int.  Conv.,  July  5,  1911. 

See  Ger.  Pat,  242,704  of  1911  ;  this  J.,  1912,  305.— T.  F.  B. 


Books  Received. 

Inorganic  Chemistry.  By  Hamilton  P.  Cady,  Ph.D., 
Professor  of  Chemistry  in  the  University  of  Kansas. 
McGraw-Hill  Book  Company,  239,  West  39th  Street, 
New  York.  6,  Bouverie  Street,  London,  E.C.  1912. 
Price  10s.  6d.  net. 

This  volume  (8|  ins.  by  5£  ins.)  contains  a  frontispiece 
(plate  of  spectra),  and  607  pages  of  subject  matter,  with  46 
illustrations.  The  text  is  divided  into  thirty  chapters, 
including  a  final  one  on  "  Radioactivity."  There  is  an 
alphabetical  index  of  subjects. 

The  Principles  of  Organic  Chemistry  By  John  F. 
Norris,  Ph.D.,  Professor  of  Chemistry  in  Simmons 
College.  McGraw-Hill  Book  Company,  239,  West 
39th  Street,  New  York.  6,  Bouverie  Street,  London, 
E.C.   1912.     Price  10s.  6d. 

The  book  measures  8f  ins.  by  5£  ins.,  and  contains  565 
pages  of  subject  matter,  with  3  illustrations.  Besides 
the  usual  routine  of  a  text -book  on  organic  chemistry, 
special  attention  is  given  to  the  methods  used  in  the 
identification  of  organic  substances,  and  examples  are 
given.     There  is  an  alphabetical  index  of  subjects. 

Qualitative  Analyse  auf  Praparativer  Grundlage. 
Von  Prof.  Dr.  W.  Strecker.  Julius  Springer's  Verlag. 
Berlin.     1913.     Price  M.  5.     Bound  M.  5.60. 

Volume  measuring  9f  ins.  by  6|  ins.,  and  containing 
176  pages  of  subject-matter,  with  16  illustrations,  and  an 
alphabetical  index  of  subjects.  The  text  is  classified  as 
follows  : — I.  Most  important  acids  and  the  metals  of  the 
alkalis.  II.  The  alkaline  earths.  III.  The  elements  of 
the  ammonium  sulphide  group.  IV.  Elements  of  the 
hydrogen  sulphide  group.  V.  The  elements  of  the 
hydrochloric  acid  group.  VI.  The  organic  acids.  VII. 
Systematic  method  of  analysis.     VIII.  Tables. 

Wissenschaftliche  Grundlagen  der  Erdolbear- 
reitung.  Von  Dr.  Gurwitsch,  Laboratoriumschef 
bei  der  Verwaltung  der  Naphthaproduktionsgesellschaft 
Gebr.  Nobel  in  St.  Petersburg.  Julius  Springer's 
Verlag.   Berlin.     1913.     Price  M.  9.     Bound  M.  10. 

Volume  measuring  9J  ins.  by  6£  ins.,  and  containing  275 
pages  of  subject  matter,  with  12  illustrations  and  4  tables. 
There  is  an  alphabetical  index  of  subjects.  The  text  is 
classified  thus :  I.  Crude  material.  a.  Chemistry. 
B.  Physics,  including  specific  gravity,  viscosity,  optical 
properties,  thermal,  properties,  solubility,  etc.  c.  Brief 
characteristics  of  the  principal  petroleums.  d.  The 
origin  of  petroleum.  II.  Manufacture,  a.  Distillation. 
B.  Refining,  with  sulphuric  acid,  with  alkali.  Results  of 
refining.  Value  of  by-products  in  refining.  Refining  by 
selective  solubility.  Refining  by  adsorption.  III.  Pro- 
ducts. (Benzine,  burning  oils,  lubricating  oils,  paraffin, 
vaselines.) 

The  Organometallic  Compounds  of  Zinc  and  Mag- 
nesium. By  Henry  Wren,  M.A.,  D.Sc,  Ph.D. 
Gurney  and  Jackson,  33,  Paternoster  Row,  London, 
E.C.     1913.     Price  Is.  6d.  net. 

Volume,  1\  ins.  by  5  ins.,  and  containing  91  pages  of 
subject    matter,    a    bibliography    (6    pages),    and    an 


alphabetical    index    of    subjects.       The    text    is    classi- 
fied as  follows  : — I.  General  notes  on  Grignard's  reaction. 

II.  Products  formed  by  the  aid  of  Grignard's  reagents. 

III.  Theoretical.     IV.  Zinc  organometallic  compounds. 

Notes  on  Sampling  and  Testing.  The  Handbook  of  the 
Manchester  Chamber  of  Commerce  Testing  House  and 
Laboratory.  Marsden  and  Co.,  Ltd.,  Mercury  Works, 
Manchester,  1913.     Price  Is.     Bound  in  cloth  Is.  6d! 

Volume,  measuring  8J  ins.  by  5J  his.,  and  containing 
94  pages  of  subject-matter,  with  tables,  two  illustrations, 
and  an  alphabetical  index.  Arrangements  have  recently 
been  made  whereby  a  specially  constructed  testing 
laboratory  is  now  under  controlled  conditions  of  humidity, 
and  the  testing  house  is  open  to  the  public.  This  volume 
sets  forth  all  the  methods,  conditions,  etc.,  for  deter- 
mining moisture  in  yarns,  and  other  fibres,  besides  cotton, 
as  carried  out  here.  The  influence  of  humidity  on  the 
count  of  yarn,  and  its  strength,  are  dealt  with  in  a  special 
chapter,  and  a  summary  of  results  is  given.  Other 
chapters  treat  of  chemical  tests  applied  to  yarns  and 
textiles,  and  also  to  mill  stores,  dyers'  drugs,  etc.  Next 
follow  coal  analyses  and  waters  for  boiler  purposes; 
i   also  moisture  tests  in  wood  pulp,  etc. 

Who's  Who  in  Science  (International),  1913.  Edited 
by  H.  H.  Stephenson.  J.  and  A.  Churchill,  7,  Great 
Marlborough  Street,  London.     1913.     Price  8s.  net. 

This  biographical  dictionary  and  directory  contains  572 
'<  pages  of  subject  matter,  as  against  323  pages  in  the  first 
issue  (this  J.,  1912,  156).  It  measures  9^  in.  X5|in.,  and. 
commences  with  a  frontispiece  (portraits  of  Van't  Hoff, 
Hooker,  Lister,  Poincare,  and  Strassburger,  who  died  in 
1912).  This  is  followed  by  a  fist  of  abbreviations  used, 
an  obituary  (1912)  and  condensed  tabulated  lists  of  the 
world's  universities,  and  the  world's  societies.  The 
biographies,  alphabetically  arranged,  now  follow,  and 
continue  from  page  93  to  page  532,  where  a  Supplementary 
List  is  found.  These  are  followed,  and  the  work  concluded, 
by  a  classified  index  of  names  of  scientists,  under  the 
different  branches  of  pure  and  applied  science  they  repre- 
sent and  in  the  different  countries  to  which  they  belong. 

Year  Book  of  the  Indian  Guild  of  Science  and 
Technology  for  1912.  General  Secretaries  :  M.  A. 
Ramni  Paniker,  National  Provincial  Bank  of  England, 
Savoy  Court,  London,  W.C.  ;  K.  M.  Pardhy,  9,  Easy 
Row,  Birmingham. 

The  object  of  the  Guild  is  "to  co-operate  in  promoting 
the  knowledge  and  application  of  Pure  and  Technological 
Science  in  India,  with  a  view  to  the  improvement  of  the 
methods  of  economic  production  and  the  amelioration 
of  the  sanitary  condition  of  the  people."  Its  Genera 
President  is  Prof.  Arthur  Smithells,  F.R.S.,  of  Leeds. 
The  Year  Book  is  a  volume  (9  ins.  by  5|  ins.),  and  con- 
taining 182  pages  of  subject  matter  (Rules,  etc.,  of  the 
Guild,  papers  and  abstracts),  and  list  of  names  of  members. 
Amongst  the  original  articles  may  especially  be  mentioned 
that  on  "  Universities  and  Applied  Science,"  by  Prof.  A. 
Smithells,  F.R.S.,  p.  72.  Besides  this  are  contributions 
on  "  Coal  Mining  in  India  "  (J.  R.  R.  Wilson),  "  Ancient 
Hindoo  medicine  "  (Dr.  J.  D.  Comrie),  "  Science  and 
Empiricism  in  Leather  Manufacture  "  (Ed.  Stiasny),  and 
"Cassia  Auriculata,  or  Tarwar  bark";  Analysis  and 
use  (P.  V.  Mehd).  "Examination  of  the  oil  from  the 
seeds  of  Camellia  theifera  (Tea) "  (A.  K.  Menon). 
Abstracts  of  the  two  last  mentioned  articles  appear  in 
this  J.,  1913,  201,  205. 

KolloidcheiMis(  in:  Bjuhjutk.     Monograpbien  Eurreinen 
and   angewandten    Kolloidcheniie,    herausgegeben    von 
Dr.  Wo.  Ostwald.     Band  IV.      Heft 6 — 7.      verlagvon 
T.     Steinkopff.     Dresden     and     Leipzig.      1913.     Price 
M.  1.20. 
This  volume,  9fff  by  6J  in.,  contains :— (1)  "  Preparation 
of  a  dispersoid  solution  of  any  substance,"  by  1'.  i'.  von 
Weimarn  (20  pages).    (2)"  Investigations  on  some  physical 
properties  of  colloidal  solutions,"  by  Jos.  Frank  (34  |»i 
(3)  "The  nature  of  the  electrical  Byntheaie  of  oolfoids,' 
by  C.  Benedicks  (32  pages  and  4  plates). 
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>nr    rmOM    tiik    ,K>i\r    Ski  k<  t    (  ommittkk    ok    mi: 

Hoou  01  Lords  asd  tiif.  Housi  o»  (  ommons  on  Gas 

Aith.>kitik-       lis-':. i  M      Pbodt/OTB).     Wyman     and 
•%  1 1 t-r  Lane,  London,  B.C.     Price  La.  3d. 

I  in:  rohuM  contains  801  foolscap  pages,  and  in  addition 
to  the  Report  of  the  Committee,  gives  the  minutes  of 
evidence  and  eight  appendixes  (see  this  J.,  1912,  1 170). 


UL,    \M>   THK    PXXVKNTIOV    01    EXPLOSIONS    IND   FlRES 

in      Mimv     JOSH      EaBQXB,     Ph.D..    M.Sc.    Andrew 

and  t  'o.  Ltd.,  Newcastle-upon-Tyne.     Longmans, 

•i  and  Co.,  :>!'.  Paternoster  Row,  London  and  New 

York.  Bombay  and  Calcutta,  L913.     Prioe  3a.  64  net. 

3|   ins.  by  oj  ins.),  containing   176  pages 
ibjeei  matter,  with  two  illustrations,  and  an  alpha- 

al  index.     The  subjects  considered  are  as  follows  : — 

1.  Nature  of  eoal  and  its  ooolnded  gases.    II.  Combustion. 

III.  Respiration.         IN.  Mechanism    of   explosions.     V. 

tl    dust     in    explosions.       VI.   Prevention    of 

n>.     VII.  Gob  tires  and  their  phenomena.     VIII. 

Their  treatment.     IX.   Pireproofing  of  timber,  etc. 


Thk  Ikxxmra  Point,  Boiling.  Point,  and  Conductivity 

sods.     Harry  (.'.  JoNsa     (Second  Edition.)    The 
1   Publishing  Co.,   Easton,   Pa..   U.S.A.     1912. 
| 

TlOS    volume   (7J  in-,    by    ~>\   ins.)   contains   75   pages   of 

.  which  i-   arranged   as   follows: — I.  The 

DD|   poinfl    method   and   its  applications:    (a)  to  the 

rminati"ii   of   molecular   weights   in  solution,   and   (b) 

he  measurement  of  elect rolytic  dissociation.     II.  The 

baflhlfj   point    method,   and   its  applications:    (a)  to  the 

rmination    of    molecular    weights    in    solution    with 

It -for  a  few  substances,"  and  (6)  to  the  measurement 

it  ion.     111.  The  conductivity  method. 

Iti    ippli    ition  to  the    measurement   of  electrolytic  dis- 

•  ion. 


A>  HIEVEMESTS  OF  CHEN!!    M.  S<  IKM   E.       JAMXS  C.    PHILIP, 

M..\  Imjr-rial  College  of  Science  and  Technology, 

n.      .Mtemillan    and    Co.,    Limited.    St.    Martin's 
London.     1918.     Prioe  Is.  (id. 

This  -mall  vohu  OS.  by  4J  ins.)  contains  217  pa 

Iter,    with    43    illustrations.     The    subject 
h  the  following  themes  : — I.  Pioneer  work. 

IF.   Old  idea-  and  new  facts  about   a  common  substance. 

IFI.  Com  bust  ion.     IV.  Sources  of  power.     V.  Secondary 
VI.  ''hemi-try    and    tlv    safety    of    human    life. 

VII.   Raw     materials,     refuse,     and     by-products.     VIII. 

M  Chemical     laboratory     in     competition    with     nature." 

IX    Synthetic   chemical    results.     X.  Chemistry    in    the 
public.      XI.    Interest    of  the  insignificant. 

XII.  Scientific  and  technical  chemistry.     XIII.  Chemistry 

and  other  sciences. 


Ex:  OFT*      UH>    I    ''I'll'    \I.     I  KhAT.MKNT   OF 

THK    F.ITKP.ATt'RE    OF   TJI I  T    AS    OATHERF.D    FROM 

vaxi  It      H.    Bxoxswm.    Translated 

d  by  <  it  m-.i.i-  E.  Mi    f  •  ■'  Hi.  1 1..  etc.,  and 
Alt-.-.    I.     Kmih..    I'h.I)..  Washington 

Dnrvenaty.    John  Wiley  and  -   •      Hex   Fork,     'hap 
man  and  Hall.  Limited.  London.      1912.      rVfcx    1 1 

l  hi-  rotxxe  |  ntains  322  pages  of 

«ubj«<t    matter,   with  4">  illu  and   S   li-t    of  lefei 

enees,  ete..  followed   by  alphabetical  indexes   oi   nam 

nd  of  -ubjeet-.     The  subject  matter  i  i!>    died 
as  follows:-   J.  General   behaviour  of  explosive 

rma  i;      initial     imp  . 

II     Velocity     oi     expJoxhn      reaetioii  .      HI. 
Explosion    pressure.      IV.   Temperature    of    explosions. 

VI.   Bxplo  ions  by 
htluenee.     Vii.  nanx  of  an  explosion.     \'III.  Charact 

utica    of    particular    expiosivi  IX.     PropsHantS.      X 

Blasting  fx]iUmire». 


*  New  Books. 

[The  Roman  numerals  in  thick  type  refer  to  the  similar 
classification  of  abstracts  under  "Journal  and  Patent  Litera- 
ture "  and  in  the  "List  of  Patent  Applications."] 

\t    Clerk,   I).,  and  Burls,  G.  A.     The  Gas,  Petrol,  and  Oil 
Engine.     Vol.11.    The  Gas,  Petrol,  and  Oil  Engine 
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THE  GINGER    PLANT    ORDER   (ZINGIBERACE^). 
ITS  VALUE  FOR  PAPER  MAKING. 

BY  CLAYTON  BEADLE  AND  HENRY  P.  STEVENS. 

The  possible  value  of  this  Order  of  plants  for  the  manu- 
facture of  paper  came  to  our  notice  about  two  years 
ago  when  we  started  an  investigation  on  Hedychium 
coronarium*  Recent  reference  is  made  to  Hedychium  and 
other  members  of  the  same  Natural  Order,  more  particu- 
larly to  their  mode  of  growth,  habitat,  etc.,  in  Kew 
Bulletin,  No.  9,   1912,  p.  373. 

In  previous  references  to  the  subject  no  mention 
has  been  made  of  peculiarities  of  certain  papers  produced 
from  Hedychium.  These  peculiarities  have  only  recently 
come  to  light  as  the  result  of  further  tests.  Transparent 
and  crackly  paper  with  a  "tinny"  rattle,  possessing,  as  it 
were,  the  combined  qualities  of  Kraft  and  vegetable 
parchment,  has  recently  been  produced.  Such  paper  of 
a  substance  of  30  lb.  Demy  (equal  to  110  grms.  per  sq. 
meter),  if  tested  for  bursting  strain  often  shows  a  resistance 
of  over  100  lb.  per  sq.  in.,  which  is  exceptionally  high. 
The  dials  of  many  bursting  strain  testing  machines  are  not 
graduated  beyond  100  lb.,  nor  are  they  required  to  be  for 
ordinary  purposes.  Moreover,  the  "plastic  elongation" 
is  so  great  as  to  exceed  the  compass  of  the  ordinary  machine 
for  testing  bursting  strain.  When  this  paper  is  treated 
with  the  ordinary  plunger  testing  machine  with  the  appli- 
cation of  somewhat  less  pressure  than  is  necessary  to  burst 
the  sheet,  a  characteristic  cup-shaped  depression  is  produced 
which  is  not  noticeable  except  with  very  strong  and  elastic 
papers,  and  only  with  such  papers  as  possess  a  high  ''  plastic 
elongation."  By  the  application  of  sufficient  tension  to 
produce  a  marked  "plastic  elongation"  this  paper  is  con- 
verted into  a  paper  of  quite  different  physical  qualities 
and  general  appearance.  Paper  possessing  a  substance 
of  about  30  lb.  Demy  requires  a  tension  of  30  lb.  per  inch 
width  of  web,  which  results  in  a  permanent  "  plastic 
elongation  "  of  about  5  per  cent.  After  this  treatment 
the  paper  is  no  longer  transparent  and  "  rattly  "  but  opaque 
and  fibrous-looking,  and  in  general  appearance  resembles 
a  strong  Manila  cable  paper. 

On  account  of  its  peculiar  qualities  we  describe  the 
unstretched  paper  as  "hide-bound."  The  ink-bearing  and 
greaseproof  qualities  of  the  "hide-bound"  paper  are  not 
destroyed  by  conversion  into  normal  paper  on  stretching. 
A  hide-bound  paper  of  the  above  description  i-^  capable 
of  great  adaptation  on  account  of  its  ability  to  meet  stresses 
and  strains  when  submitted  to  rough  usage. 


Table  I. 

Showing   the   effect   of  conversion   of   "  hide-bound " 
nornud  Hedychium   paper  by  stretching. 


"  Hide- 

t 

bound  " 

Normal 

(transparent). 

(opaque). 

Substance  in  grms  per  square  meter 

110  grms. 

110  grms. 

..  lb.  per  Demy  (480)    . . 

:)]  1  11). 

29]  lb. 

rhickness  of  sheet  in  millimeters    . . . 

0-15   linn. 

0-14   nun. 

Breaking  length  in  meters 

6040  m. 

">7  10  in. 

Elongation  at  break    

17-:i% 

12-1",, 

Breaking  strain  in  lb.  per  inch  width 

:;<!•:!  lb. 

37-3  11). 

Bursting  strain  in  lb.  per  square  inch 

over  100  lb. 

07-2  lb. 

Meeting  held  at  the  University,  on  Wednesday,  January  loth, 

1913. 


into 


The  preceding  table  gives  detailed  tests  of  "hide-bound" 
and  normal  Hedychium  papers,  the  one  produced  from 
the  other  by  stretching  a<  above  described.  In  all  cases  the 
normal  paper  (2nd  column),  as  might  lie  expected,  shows 
slightly  lower  figures  than  the  hide-bound,  the  greatest 
proportionate  difference  being  in  the  "elongation at  break." 

In  consequence  of  the  success  achieved  by  the  treatment 
of  the  Hedychium,  both  in  the  dry  and  green  condition. 
Sir  David  Prain,  F.R.S.,  the  Director  of  the  Royal  Botanic 
Gardens.  Kew,  suggested  that  we  should  make  similar 
trials  with  two  other  members  of  the  same  Natural  Order, 
namely,  Amomum  hemisphericum  and  Alpinia  nutans. 
Besides  belonging  to  the  same  Natural  Order,  the  habit  of 
growth  of  these  plants  is  quite  similar  to  that  of  Hedychium 
and,  in  the  opinion  of  the  Kew  authorities,  they  should 
grow  well  under  similar  condition':-,  The  stems  of  Amomum 
reach  sometimes  to  a  height  of  16  ft.  and  those  of  Alpinia 
8  to  10  ft.  Specimens  of  these  plants  in  the  green 
state  were  furnished  to  us  from  Kew — The  stem  of  the 
Amomum  was  found  to  weigh  2,500  grms.  and  that  of  the 
Alpinia  552  grms.  They  were  both  passed  through 
heavy  crushing  rollers  to  express  the  juices  and  were 
obtained  in  the  condition  of  a  moist  tow  equal  to  about 
half  the  weight  of  the  uncrushed  stem.  The  material 
wa<-  in  each  case  boiled  with  20  per  cent,  of  caustic  soda 
on  the  dry  weight  of  the  fibre  for  5  hours  at  3  atmospheres, 
the  amount  of  consumed  soda  determined,  also  the  yield 
of  unbleached  and  bleached  pulp.  The  results  expressed 
respectively  upon  the  green  and  dry  weight  of  stem  are 
contained  in  the  following  table,  together  with  the  mean 
length  of  the  ultimate  fibre  as  found  in  the  isolated  pulp 
(average  of  10  readings).  In  addition  to  which,  for  pur- 
poses of  comparison,  some  figures  for  Hedychium  are  given. 

Table  If. 
Comparing   members   of  the    Natural   Order   Zingiboacece. 


Hedychium. 

Amomum. 

Alpinia. 

On  gran  stem  as  received. 

per  cent. 

per  cent. 

per  cent. 

Yield  of  wet  crushed    

— 

53 

50 

, ,      , ,  dry     , ,         

— 

12-78 

11-86 

,,      ,,  boiled  unbleached.. 

— 

7-44 

5-93 

,,      ,,      ,,       bleached.... 

— 

6-36 

4-95 

Percentage  of  ash    

— 

0-7 

0-6 

Soda  consumption  (XaOH)    . 

— 

2-0 

1-96 

■ — 

0-8 

o-e>;» 

On  dry  stem. 

Yield  of  boiled  unbleached    . 

60 

:.<-2 

50 

, ,      , ,      , ,      bleached    . . . 

43 

4<)-0 

41-5 

Soda  consumption  (XaOH)    . 

o 

16-1 

16-5 

Bleach  consumption 

— 

6-26 

5-6 

Percentage  of  ash    

4-:> 

5*5 

5-1 

2-61  mm. 

2-.)4  nun. 

2-21  mm. 

•  Beadle  and  Stevens,  Int.  Cong.  Appl.  Chem.,  1912,  13,  39. 


The  Amomum  and  Alpinia  soda  consumptions  are  very 
similar  to  that  of  spruce,  and  the  unbleached  yield  of  both 
is  quite  equal  to  spruce  or  poplar.  The  boiling  in  each  case 
does  not  appear  to  offer  any  difficulty.  The  colour  of  each 
on  bleaching  is  excellent.  The  bleaching  causes  the  fibre 
bundles  to  disappear,  without  the  aid  of  beating,  with 
the  formation  of  a  pulp  consisting  of  separated  ultimate 
fibres. 

From  an  examination  of  these  pulps  it  would  appeal 
that  Amomum  and  Alpinia  arc  capable  of  producing  a 
strong  paper  with  a  long  tear;    both  are  readily  bleached 
to  a  good  colour  with  a  reasonable  amount  of  bleaching 
powder.     Neither    of    these    fibres,    however,    posst 
the  natural  advantages  to  be  found  in  the  case  of  Hedy 
chium.     We  should  regard  them  as  being  more  suitable 
for  the   manufacture   of   white   papers  and  as  yielding  a 
fibre  which  might  compare  favourably  with  strong  Bulphite 
wood  pulp.     The  length  of  ultimate  fibre  in  all  three  cases 
is  approximately  equal  to  thai   of  Strong  .Manila  and  bu! 
phitc  papers. 
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In  conclusion  we  beg  to  tender  our  thanks  t<>  Sir  David 
Drain  and  to  Mr.  Arthur  Hill  >>f  lvu  Gardens  for  assistance 
ami  f.i.  QUiea  afforded  as. 

Disci  ssion. 

Dr.  Hi  lv.  asked  whether  any  representatives  of  this 
order  "f  plants  win-  grou  n  in  this  country,  or  if  t  ho  authori- 
\  ■  «  held  out  any  hope  of  t  he  possibilit  y  of  it  s  cult  ure 
lure. 

Mr.  KvKKow  Baid  t hat  he  believed  that  New  Zealand 
tla\  fetched  i  a,  whilst  the  paper  making;  pulp  cost 

usually  i\  t.'  C3  1"-.  a  ton.  It  seemed  therefore  that  the 
price  prohibited  the  use  of  that  Bubstance  in  the  paper 
industry. 

Mr.  A.  Canst  asked  whether  the  oells  left  in  the  paper 
were  cellulose.  Was  there  any  available  supply  of  the 
plant  in  the  East  as  well  as  in  Brazil?  Were  large  quantities 
of  caustic  s,.da  used  on  the  fibre  in  the  aame  way  as  in 
pamper  making from  esparto  or  straw,  i.e.,  by  boiling  under 
pressure  ? 

Professor  K.  ('.  (.'.  IUi.v  asked  what  was  the  total  area 
>>{  land  under  Bedjfckivm  eultivation  in  Brazil.  Also  how 
raueh  available  land  there  was  for  future  planting  and  for 
how  lone  could  it  supply  the  world  I  'The  question  as  to  the 
influence  of  certain  ells  on  the  quality  of  the  paper  hail 
been  mentioned.  If  those  were  washed  out  the  paper 
became  opaque.  The  difference  in  the  breaking  tension 
in  the  two  varieties  of  paper  niu-t  be  due  to  variation  in 
the  amount  of  coagulation  of  the  colloids.  The  greater 
the  coagulation  the  greater  the  decrease  in  the  breaking 
.in. 

Professor  Donha:*  asked  whether  Mr.  Beadle  had  made 
any  chemical  examination  of  the  two  species  of  fibre. 

Mr.  ClAYTON  Bkadi.f.  in  replying  said  that  they  had  so 
fir  had  no  opportunity  of  investigating  the  chemical 
pro:  f    the    cells.     On   separation   from   the    fibre 

lis  were  found  to  be  peculiarly  light  andflocculent. 
II-  thought  that  the  peculiar  nature  of  the  paper  was 
occa>i"n>d  by  the  agglomeration  of  those  Socoulent  cell 
particles.  When  tbe  mass  of  cells,  after  separation  from 
the  fibn  iDowed  to  dry.  a  very  hard  substance  was 

{ reduced   which   would   not    separate   and  could   not   be 
token  with  a  hammer.     Tt  could,  however,  be  gradually 
:  by  boiling  in  soda.     Such  an  agglomeration  of 
parenchyma  cells  remaining   in  a   solid    mass,  even  after 
prol  etting,  was.  he  thought,  unknown.      Probably 

they  tilled  up  the  interstices  between  the  fibres  and  adhered 
in  such  a  way  as  to  give  the  paper  its  crackle  feel  and 
■ice.      When  the  pajier  was  extended 
under  tendon  the  cell-  filling  the  interstices  were,  in  his 
judgment,  more  or  less  -  parated,  causing  the  paper  to 
m<-  opaque.     If  cellulose  regenerated  from  cellulose 
xanthate  (viscose)  wire   decolourised    by   acetic   acid   it 
ime  in  time  a  jelly,     if  that  jelly  soon  after  its  forma- 
tion was  broken  up  into  small  pieces  and  brought  together 
by   pressure  a  continuous  film  was  again  produced.     If 
on  the  other  hand  the  particles  of  jelly  were  kept  for  some 
time   they   would   not    coalesce    OH    application   of   pressure. 

The  agglomeration  of  Hedyehium  parenchyma  cells,  which 
wen  of  a  highly  jellified  and  floccolent  nature,  he  regarded 

omewhat  similar,  only  thai  they  did  not  appear  to 
lose  their  power  of  agglomeration   on   standing.     That 

.liar  hydration  effect  was  brought  about  by  boiling 
H'.dyehivm  in  soda,      if  the  juioi  •  m  re  n<  •  d  from 

the  fibre  before  it  was  dried  for  shipment,  it  pulveri  ed 
owing  to  fermentative  or  other  changes,  and  became 
useless.    The  aame  wai  to  be  noticed  in  attempt    to  intro 

duos  other  fibres  in  a  greet)  BOO  as  Manila.     The 

climatic   condition!    wen    quite    unsuitable   for   growing 

plants  of  this  order  in  England.     The  plant  required  an 

tperature   of  about    70    F.  and  ■  humid  atmo- 

sph<  '  hrfved  well  with  root-  ander Water  in  a  melon  1,1 

imber  house    but   its  growth    was    entire!}    arrested 

if  the  temperature  fell.  of  New  Zealand  has  had 

many  ti'  ted  for  papermaking  and  was  tried 

about    the   time   of   th"    fndian   and   Colonial    Exhibition 

hen  the  possibility  of  its  utilisation  wasdisou 

ind  good  paper  but  it  was  far  too 
expen-ivc  and    valuable   f..i    ti\iil<-    purpose*   to   l«-    used 

for  the  in.inufv  tUTe  of  pap*-r.      Tie-  H«dychium  v.  it  h  Btl  iii 

ice  of  t  in<  ■  Ided,  «  hi  n 


harvested  once  per  annum,  fibre  sufficient  for  the  production 

of  10  tons  of  paper  per  hectare  per  annum.  That  repre- 
sented the  conditions  of  growth  as  the  authors  had  had  it 
under  observation  at  Kew.  There  was  in  the  locality 
referred  to  in  the  Kew  Bulletin  sufficient  material  for  the 
production  of  ."50.000  tons  of  paper  per  annum.  Taking  the 
case  of  pulp  wood,  it  would  lie  necessary  to  have  about 
25,000  beet  arcs  under  cultivation,  for  the  perpetual  pro- 
duct ion  of  300  tons  of  paper  per  week .  i.e.,  12  cwt.  of  paper 
per  hectare  per  annum.  The  great  difference  between  the 
yield  per  annum  of  the  two  was  due  to  the  difference  in 
intervals  of  cropping,  with  Hedyehium  once  a  year,  with 
wood  once  in  forty  years. 

So  far  as  he  could  discover  the  plant  had  not  spread 
extensively  in  any  country  but  Brazil.  The  soda  con- 
Sumption  was  about  5  per  cent.  NaOH  per  ton  of  paper. 
By  the  time  the  boiling  was  completed  no  free  soda  re- 
mained, and  the  liquors  from  the  boiling  could  with  advant- 
age be  added  to  the  stuff  during  the  beating  operation. 
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NOTES    ON   CHINESE   ANTIMONY   ORES,   CRUDE 
AND  REGULUS. 

BY   W.    R.    SCHOELLER. 

This  paper  contains  a  few  notes  on  Chinese  antimony 
ores  and  products  obtained  therefrom,  and  the  record  of  a 
chemical  investigation  made  in  the  laboratory  of  Messrs 
Alff  &  Co.,  at  Hankow.  Unfortunately  the  experimental 
work  has  not  been  brought  to  a  definite  conclusion,  and 
if  1  communicate  it  in  a  fragmentary  form  it  is  because 
1  have  no  present  opportunity  to  pursue  it. 

Antimony  ores  occur  in  the  South  of  Hu-peh  and  part 
of  Sze-chuen  province  and  in  the  provinces  of  Hunan, 
Kwei-chow,  Kwang-si  and  Yun-nan.  Roughly  speaking, 
this  vast  antimony  belt  comprises  the  entire  western 
half  of  China  south  of  the  Yang-tsze-kiang. 

Each  provincial  government  includes  a  Board  of  Mines, 
whose  duty  it  is  to  develop  and  control  the  mining  industry. 
However,  of  the  provinces  enumerated,  only  two  have 
made  any  real  progress  towards  utilising  their  mineral 
wealth,  Kwang-si  and  Hunan. 

In  the  Journal  of  this  Society  (1908,  p.  754)  is  an 
abstract  reporting  the  establishment  of  a  large  antimony 
smelting  and  refining  works  at  Woo-chow,  an  important 
city  on  the  West  River.  This  plant  reduces  the  oca 
mined  in  the  province  of  Kwang-si,  exports  from  which 
are  shipped  to  Canton  and  Hong-Kong. 

A  British  Consular  Report  abstracted  in  this  Journal, 
1910,  p.  700,  gives  information  concerning  the  trade 
of  Chang-sha,  the  capital  of  Hu-nan  province  and  the 
formation  of  the  Hua  Ch'ang  Antimony  Company,  whose 
important  and  up-to-date  smelting  works  use  the 
volatilisation   process   in   the   manufacture    of    regains. 

Tin,  process  is  also  used  at  Woo-chow.  Exports  from 
Hu-nan  are  shipped  via.  Hankow  and  Shanghai. 

My  experience  in  Chinese  antimony  materials  being 
confined  to  those  obtained  from  Hu-nan,  if  is  to  thnii 
that  the  remarks  which  follow  are  specially  meant  f  ■ 
apply. 

At    Chang-Shfl  and   also  in   other   parts  of  the   province, 

crude   antimony   is   obtained    from    high-grade   orea   bj 

liquation.  The  process  is  carried  out  in  furnaces  each  nf 
which  holds  two  clay  crucibles,  the  charge  for  each  ciucilil 

being  501b.  of  ore.  The  crucibles  are  inclined  and 
perforated  at  the  bottom ;  they  are  fired  for  two  hours,  tin 
liquated  sulphide  oollei  ting  in  a  cavity  at  the  back  of  the 
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furnace  from  whore  it  is  ladled  into  iron  moulds  and 
allowed  to  solidify.  The  pasty  liquation  residue  is 
dumped  into  loose  iron  frames  formed  of  two  L-shaped 
pieces,  in  which  it  cakes  together  on  cooling. 

The  Chinese  estimate  the  value  of  a  parcel  of  ore  by 
putting  a  1001b.  sample  through  the  actual  process, 
weighing  the  ingots  obtained  and  expressing  the  yield 
in  per  cent.  For  instance,  a  70  per  cent,  ore  is  one  yielding 
70  per  cent,  of  its  weight  of  crude,  disregarding  the 
antimony  lost  in  the  residues. 

In  assaying  such  ores  I  found  that  a  yield  of  70  per  cent. 
of  crude  corresponds  to  an  actual  Sb  content  of  .38  per 
cent.     This  figure  is  also  found  by  calculation  as  follows  : — 

An  ore  yielding  70  per  cent,  of  crude  leaves  30  per  cent, 
residue  containing  20  per  cent.  Sb. 

Per  cent. 

Antimony  in  crude  :       _  = 50 

1-4 
,,  ,.  residue:    30x0-26-;     7-8 

Total     57-8 

High-grade  ores  from  Hunan  usually  run  about  58  per- 
cent. Arsenic  seldom  exceeds  0T  per  cent.,  lead,  copper 
and  zinc  0-05  per  cent.,  iron  0-5  per  cent.  The  ores  are 
thus  remarkably  pure. 

In  the  assay  of  crude  antimony  obtained  from  these 
ores  I  repeatedly  noticed  the  percentage  of  antimony 
to  slightly  exceed  71-43  per  cent.,  which  is  demanded  by 
thc  formula,  Sb2S3,  and  this  in  spite  of  the  fact  that  small 
quantities  of  impurities  are  always  present,  which  should 
lower  the  antimony  content. 

If  antimony  is  present  in  excess  of  the  theoretical  amount, 
the  sulphur  must  necessarily  be  below  it  or  in  other 
words,  the  antimony  is  not  all  combined  with  sulphur. 

In  order  to  find  out  whether  or  not  this  was  the  case 
I  analysed  two  samples  of  crude  and  obtained  the  following 
results  : — ■ 

Table  I. 


Crude 
Sample  I.       Sample  IT. 


Regulus. 


Antimony     

Arsenic   

Iron     

Copper    

Lead    

Zinc 

Insoluble    

Sulphur 

J 


per  cent. 

71-60 
0-069 
0-821 
0-015 
0-011 
0-071 
0-408 

21-60 


per  cent. 
71-70 
0-048 

0-14 
)  not  deter- 


S 


mined 
0-02 
0-24 
24-92 


per  cent. 

98-20 
0-148 
0-146 
0-025 
0-006 
0-025 
0-076 
0-370 


94-595 


97-068 


98-996 


For  the  purposes  of  this  paper  the  silver  content  may  be 
disregarded  ;  in  Crude  Sample  II.  it  amounted  to  0-87  oz. 
per  ton. 

The  determination  of  sulphur  was  made  in  triplicate 
using  three  different  methods. 

1.  Fusion  with  sodium  carbonate  and  potassium 
chlorate.  Filtration  from  insoluble  sodium  antimoniate, 
precipitation  with  barium  chloride.     Found,  21-57. 

2.  Oxidation  with  nitric  and  two  evaporations  with 
hydrochloric  acid.  Precipitation  of  antimonic  acid  with 
hot  water,  filtration  and  precipitation  with  barium 
chloride.  Solution  of  the  antimonic  acid  in  hydrochloric 
and  tartaric  acids,  separation  of  sulphur  globules,  weighing, 
igniting  and  subtracting  ash,  adding  the  weight  of 
sulphur  to  that  found  in  the  barium  sulphate.  Found, 
21-59. 

3.  Complete  oxidation  of  0-025  grm.  with  nitric  acid 
and  potassium  chlorate,  three  evaporations  with  hydro- 
chloric acid,  addition  of  1  c.c.  hydrochloric  acid  and 
100  c.c.  boiling  water  to  precipitate  antimonic  acid: 
transferring  to  a  graduated  250-c.c.  flask,  filtering  200  c.c. 
and  precipitating  with  barium  chloride,     round.  21-04. 

The  figures  obtained  by  the  three  methods  are  in  ok)  6 
agreement.     Averse,  21-60. 

These  deficiencies  may  be  explained  by  assuming  that 
the  crudo  contains  oxygen.     In  Sample  1.,  21  ii  S  require 


o4-0  Sb,  leaving  17-0  Sb  not  as  sulphide.  In  Sample  II., 
24-92  S  require  02-3  Sb,  leaving  !!-4  Sb  free.  If  the  balance 
of  the  antimony  is  combined  with  oxygen,  one  would 
expect  the  presence  of  the  lowest  oxide.  Curiously 
enough,  the  deficiency  in  both  cases  agrees  fairly  well  with 
the  quantity  of  oxygen  necessary  for  the  formation  of 


Sb,05  :- 

Sb  not  as  sulphide 

o  required  for  SboOs. 

Deficiency. 

I 

ir.  ... 

17-6 
9-4 

5-8 
3-1 

5-4 

2-9 

Bearing  in  mind  the  solubility  of  the  oxides  of  antimony 
in  tartaric  acid,  I  tested  the  behaviour  of  Sample  I.  to 
sodium  bitartrate  solution.  The  latter  was  prepared  as 
follows  :  50  grms.  of  tartaric  acid  was  dissolved  in  500  c.c. 
distilled  water,  250  c.c.  neutralised  with  caustic  soda, 
the  two  solutions  mixed  and  made  up  to  one  litre.  One  grm. 
of  crude  antimony  was  placed  in  a  folded  filter  fitting  into 
a  small  beaker,  and  digested  for  24  hours  with  40 — 50  c.c. 
bitartrate  solution.  The  filter  was  then  placed  in  a  funnel, 
washed  twice,  and  replaced  in  the  washed  beaker.  The 
antimony  in  solution  was  estimated,  the  residue  re-treated 
with  bitartrate  at  intervals  stated  in  Table  II. 

The  test  was  carried  out  simultaneously  on  a  high- 
grade  stibnite  ore.  a  liquation  residue,  and  a  sample  of 
regulus,  all  crushed  to  pass  a  100-mesh.  An  oxide  ore 
assaying  56-98  per  cent,  was  tested  in  the  same  way ; 
it  remained  practically  unattacked. 

The  amount  of  antimony  dissolved  is  shown  in  Table  II. 

Table  II. 


Crude. 

Stibnite. 

t-        H 

Liquation 

Residue. 

Regulus. 

After  24  hours 
,,      2  days 
,,       3       ,, 
,,     10       „ 

6-89 
1-46 
0-48 
0-65 

0-07 
0-12 
0-09 
0-45 

2-42 
0-31 
0-11 
0-17 

3-08 
1-26 
1-41 
4-01 

Total  Sb  dissolved 

9-48 

0-73 

3-01 

0-76 

The  stibnite  used  in  the  experiment  assayed  :  antimony, 
57-31  per  cent.  ;  sulphur,  22-56  per  cent.  Its  composition 
is  normal,  as  57-31  Sb  require  22-90  S  to  form  Sb2S3. 
It  will  be  seen  from  the  figures  that  the  behaviour  of  crude 
antimony  to  bitartrate  solution  is  quite  different  from 
that  of  the  natural  sulphide. 

The  liquation  residue  contained  antimony,  26-58  per 
cent.  ;  sulphur,  9-55  per  cent.  ;  9-55  S  require  23-87  Sb 
to  form  Sb2Ss,  leaving  2-7  Sb  uncombincd.  This  is  the 
amount  dissolved  by  bitartrate  in  two  days,  after  which 
time  the  action  becomes  insignificant. 

One  grm.  of  this  liquation  residue  boiled  for  a  short 
time  with  dilute  tartaric  acid  solution  lost  3-95  per  cent. 
Sb,  which  is  more  than  what  we  may  assume  to  be  present 
as  oxide  (2-7). 

The  regulus  was  analysed.  The  results  are  given  in 
Table  I.  Small  amounts  of  sulphur  in  regulus  are  con- 
veniently estimated  as  follows  : — 

2-5  to  5  grms.  are  oxidised  with  aqua  regia,  the  acid  is 
evaporated  and  the  nitric  acid  expelled  by  two  evaporations 
with  hydrochloric  acid.  The  residue  is  dissolved  in  about 
1  c.c.  of  hydrochloric  acid  and  the  antimony  precipitated 
by  addition  of  a  large  quantity  of  boiling  water;  the 
liquid  is  transferred  to  a  granuated  600  c.c.  flask,  cooled, 
made  up  to  500  c.c.  and  400  c.c.  filtered  ;  the  filtrate 
is  boiled  and  precipitated  with  barium  chloride.  With 
-mall  amounts  of  sulphur  tin-  precipitate  of  barium 
sulphate  separatee  out  on  cooling. 

The  deficiency  of  1  per  cent,  and  tin-  solubility  in 
bitartrate  solution  might  be  explained  by  the  presence 
of  oxide,  but  on  the  other  hand  the  amount  of  dissolved 
antimony  is  much  larger  than  expected. 

Another  test  illustrating  the  solubility  of  regulus  in 

bitartrate  solution  was  made,  but  without  using  a  folded 
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tilt<-r  as  in  the  previous  experiment  ;  I  grm.  was  digested 
with  ".i»  i.e.  bitartrate  solution  and  shaken  from  time  to 
time.  In  this  manner  an  increased  surface  resulted, 
the  figures  obtained  arc  -till  higher  than  those  Bhown 
in  Table  11.  Three  teste  extending  over  three  days 
were  <-.» rrii-< i  out.  In  the  first  the  bitartrate  was  renewed 
<  wr\  .lay  ;  in  the  Becond,  mi  the  second  and  third  day  ; 
and  m  the  third  the  Bame  solution  acted  all  the  time. 
The  following  amounts  of  antimony  were  found  in 
solution 


T  vm.r 

111. 

After  1 

Altar  S 

das  - 

after  8 
days. 

Tot  a! 
Sb. 

bitartrate 
used. 

IO-30 

"     ! 

6-30 

19--IS 
18-65 
12-82 

50  +  00  +  50 

50-1  50 

50 

1! 
Ill 

The  residues  from  these  tests  digested  with  fresh 
bitartrate  solution  gave  copious  precipitates  with 
hydrogen  sulphide  after  another  day's  Btanaing,  showing 
solution  of  the  metal  t<>  l'.>  on  to  a  still  greater  extent. 

I*i  the  heat  the  action  is  more  rapid;  14*70  per  cent. 
ntimony  was  dissolved  by  160  co.  bitartrate  solution 
in  on<-  hour  at  boiling  boat. 

Hydrochloric  ."..id  (10  CO.  of  strong  acid  diluted  with 

■  f  water)  aoting  on  1  grm.  regulus  dissolved  1-42 

per  c'-nt.    in   the  cold  ;     after   filtering,   the   residue   was 

ted  for  three  quarters  of  an  hour  at    100    C. 

with  the  same  quantity  of  acid;    1-so  per  cent,  were 

dissolved.      Total,  .T22  per  cent. 

These  are  tin-  experimental  data  so  far  available.     The 

literature  on  the  subject   is  very  -canty;    some  analyses 

of  German  and  Bulgarian  crude  antimony  are  recorded. 

but  according  to  the  figures  given  all  the  antimony  is 

Bering,  in  a  paper  on  the  recovery  of 

antimony  from  liquation  residues  (Dingler'a    Polyt.   .)., 

130.  2.~>:S)  gives  the  composition  of  a  sample  of  residue. 

which  I  reproduce  here*:    Sb^S,,  20-4<»  per  cent.;    FeS, 

7  per  cent.  ;  F.S..  L -23  per  cent.  ;  Si02, 69*84  per  cent.  ; 

Al.o,.  4*66  percent.  :  CaO,  5*22  percent.  ;  <'(>..  4-10  per 

it.  :  Alkali,  carboneous  matter,  1*69  percent. 

Th'-  results  of  this  investigation   may  be  summarised 

a-  follows  : — 

1.  The  amount  of  sulphur  found  in  the  crude  antimony 
under  examination  does  not  correspond  to  that  required 
by  the  formula.  SI.  S 

I'!i"    deficiencies    in   the    results    of   the   complete 
anal;.-.-   of  crude-  may   I..-  caused   by   the   presence  of 

.'{.   Unlike  Btibnite,  the  liquated  sulphide  of  antimony  is 

■li'.dv attacked  by  sodium  bitartrate  solution. 
The  liquation   residue  examined   contains   oxide   of 
antimony  which  i-  dissolved  by  the  bitartrate. 

.  ulus   examined    apparently    also    contains 

oxide  ;    but  the  amount  of  antimony  dissolved  by  sodium 
biterl  ihrtion   i-   considerable,   an'l    much   greatei 

than  th"  quantity  of  tuned  to  be  present. 

odphur   assay   of   antimony    Bulphides,    a 
entenl  way  for  eliminating  antimony  i-  the  precipita- 
tion of  antunonic  acid  by  means  of  hot  water. 

l)i-'  r;ssioN. 
The  Chaibmaw  said  that  apparently  in  the  regains  the 

:    its  own  oxide. 

Mr.    Hkmim.v.w  asked   whether  in   the  ana  -,,](] 

had  Irff-n  looked  for.     In  some  samples  of  81  !,.,.| 

found   that   when  all  the  antimony   was  taken   out  there 

much  ;is  two  ounces  <>f  "old  left. 

!>r.  >'  ROIIXn  in  reply  raid  be  had  only  0008  found  an 
antifl  •    from   Hunan  t(,  contain  gold  and   that 

on'  I  an  ounce  per  ton. 

Mr.  Bram              ted  whether  thai  it  of  the  ore, 

ntimony  had  been  extracted. 

Itr               j.y.y.  replied  that  it  u  Be  had  once 

I   an   antimony   liquation    residue   to  contain 

rerph  of  an  ounce  i,\  (-old  and  one  tenth  of  an  OUnce 

vr.    T  f  Bunan  did  not  contain  more  than 
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Meeting  held  at  Glasgow,  on  Tuesday,  January  28th,  1913. 
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TIIK  ACTION   nv  ANIMAL  CHARCOAL  ON   CANE 
SUGAR  SOLUTIONS. 

HY    WILLIAM    B.   CLABK,    K.l.c. 

The  well  known  property  |i  >sscss,  d  by  animal  charcoal  of 
absorbing  colouring  matters  and  other  substances  from 
solutions,  which  finds  extensive  application  in  sugar 
refining,  has  been  the  subject  of  previous  investigations, 
but  there  is  a  lack  of  definite  information  as  to  the  exact 
role  which  the  charcoal  plays  in  the  process,  especially 
when  large  quantities  of  material  are  dealt  with.  Small 
experiments,  while  useful  for  comparative  purposes, 
do  not  form  a  trustworthy  basis  for  making  deductions 
of  a  definite  character,  owing  to  the  totally  different 
conditions  prevailing  on  a  manufacturing  scale. 

In  refining  sugar,  a  hot  solution  of  a  density  of  about 
50    P>rix  is  passed  through  filter  presses  or  bag  filters,  and 
then    slowly    run    on    to    animal  charcoal,  contained  in 
cisterns  about  20ft.  high  and  8ft.  in  diameter  and  holding 
about  30  tons.     For  20  to  40  hours  the  liquid  percolates 
through  the  charcoal,  after  which  hot  water  is  turned  on 
to  wash  out  all  the  sweet  matters.     The  absorbent  pro- 
perties of  the  successive  layers  of  the  charcoal  are  gradually 
brought  into   play,   the   upper    portions    becoming    soon 
saturated  with  impurities,  whilst  the  lower  portions  only 
become   charged   after  a   considerable  time.     The  liquor 
which  runs  oft  at  first,  is  quite  colourless  and  serves  for 
the   manufacture  of  the  highest  quality  of  white  sugar. 
In  the  course  of  a  few  hours  it  becomes  slightly  yellowish, 
and    as  filtration    proceeds,    there    is    a  gradual   increase 
in  colour  intensity,  until  at  the  end  of  the  operation,  it  is 
of  a  more  or  less  brownish  yellow  colour  and  can  only  be 
utilised  for  making  lower  qualities  of  refined  sugars.     About 
one  ton  of  charcoal  is  used  per  ton  of  sugar.     Without 
a  well  purified  sugar  liquor,  a  large  yield  of  the  best  quality 
of  white  sugar  cannot  be  obtained  from  the  masseeuite, 
owing  to  the  loss  of  sugar  crystals  in  the    centrifugal 
machines  from  the  subsequent   excessive  washing  with 
water  which  is  necessary  to   remove   adhering   coloured 
syrup.     The  decolourising  power  of  the  charcoal  is  more 
or  less  affected  by  the  nature  of  the  impurities  present  in 
raw  cane  sugars,  and  it  is  a  matter  of  common  experience 
that    sugars    having    practically    the    same    polarisations 
are  not  equally  serviceable  from  a  refining  point  of  view. 
This  may   be  due  to  the  variety  of  sugar  cane  crushed, 
t  he  soil  on  which  the  cane  has  been  grown,  or  to  the  process 
of   manufacture   of  the  raw  sugar.      The   wide   variations 
in  the  amount  of  colour  in  different  raw  sugars  are  exempli- 
fied by  the  following  tests  : — 


Origin  of  sugar. 


Pol. 


Colour  values 

(50  per  cent, 

solutions, 

1-inch  cell) 


(I)  Java 98-4 

(1)     Do 97-7 

<:u     Do 97*2 

(i,  Pern   96*2 

(5)  Demerara 90-6 

(6)  Cubs  '■«>•» 


80 

381 

101 

68 

82 

Il« 


The  colour  value    were  obtained  by  comparing  50  pti 
cent,   solutions   of   the   sugars   with    the   standard    gla 
of  the   Lovibond   tintometer  and  calculating  the  result* 
to  a   I   inch  cell  basis,  as  hereafter  described.     It  is  well 

'.n    that,   in    matching   colours   with   the  Tintomi 
the  values  obtained  an-  not   strictly  proportional  to  th< 
depth  of  cell  used,  and  there  is  a  difficulty  in  assigning 
numbers  to  different  solutions  which  will  truly  represent 
t  heir  relative  colour  intensities.      An  approximate  method. 
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and  one  which  yields  fairly  satisfactory  results,  is  to  multi- 
ply the  value  of  the  red  glass  by  4  and  add  the  product 
to  the  value  of  the  yellow  glass  and  then  bring  the  result 
to  a  1  inch  cell  basis. 

For  example,  a  50  per  cent,  solution  of  sugar  gave  the 
following  colour  values  when  read  in  \  in.  and 
-jk  in.  cell  respectively. 


Inch. 

Red. 

i 

Yellow. 

Units 

(«)    

(ft)    

1 

le. 

4-0 
1-25 

15-2 
2-9 

12,'. 
126 

If  the  colour  values  obtained  in  the  -fc  in.  cell  are  simply 
multiplied  by  4,  we  get,  for  the  Jin.  cell,  50  red  +  11-6 
yellow  and  it  is  impossible  to  say  whether  this  is  equal 
to  (a)  or  not.  By  treating  the  colour  values  according  to 
the  method  suggested,  it  will  be  seen  that  the  colour  units 
are  almost  identical.  Provided  that  the  colours  are  not 
too  intense,  so  that  they  can  be  accurately  matched  with 
the  standard  glasses,  the  results  agree  well  with  those  got 
by  the  use  of  Nessler  tubes.  In  most  cases,  when  dealing 
with  raw  sugars,  it  is  necessary  to  dilute  the  solutions  with 
known  quantities  of  distilled  water  before  matching  the 
colours  with  the  standard  glasses.  Operating  in  this 
manner,  it  is  obvious  that  the  range  of  the  instrument 
for  making  direct  readings  is  distinctly  limited. 

No.  1. — Ash. 


1-2 

■ 

II 

14 

OS 

/ 

>> 

•a 

01 

/ 

a 
o 

07 

CD 

M 

f-4 

ftS 

— "^ 

Cm 

0-4 

-_oa 

0-2 

0-1 

2       4       6        8       10      12      14      16       18      20 
Time  (in  hours). 

For  the  purpose  of  investigating  the  action  of  animal 
charcoal  on  sugar  solutions,  sugar  (in  50  per  cent,  solution) 
having  the  following  composition,  was  passed  through 
charcoal  for  24  hours. 

Composition  of  Liquor. 

Percentage 

on  the  dry 

substance 

Crystallisable  sugar    95*10 

Reducing  sugar 2-2."> 

Ash    102 

Unknown  organic  matters 1-63 

Colour  units 1 2."> 

Samples  of  the  liquor,  which  peicolated  through  the 
charcoal  were  taken  every  2  hours,  over  a  period  of  20 
hours,  and  tested  for  reducing  sugar  and  ash.  The  colour 
of  each  sample  was  also  matched  with  the  standard  glasses 
of  the  tintometer  and  the  amount  of  decolourisation 
calculated.  The  results  obtained  are  shown  graphically. 
Reducing  sugar  and  ash  determinations  are  calculated  to 
the  dry  substance: 


By  reducing  sugar,  a  mixture  of  varying  proportions  of 

dextrose  and  laevulose  is  meant. 


R  5. 

Ash. 

Colour 
removed. 

First    Sample    

per  cent. 
1-30 
1-40 
1-58 
1-82 
2-14 
2-38 
2-54 
2-74 
3-54 
3-98 

per  cent. 
0-32 
0-43 
0-45 
0-48 
0-55 
0-64 
d-77 
0-77 
1-08 
1-18 

per  cent. 
98-6 

Second      , , 

95-5 

Third 

04. 1 

fourth     ,, 

91-.") 

Fifth 

89-0 

Sixth 

86-1 

Seventh    , , 

84-5 

Eighth      ,, 

82-7 

Ninth 

77-l 

Tenth 

74-2 

The  animal  charcoal  through  which  the  sugar  liquor 
was  passed  had  been  in  use  for  a  consideiable  time  and 
contained  18-5  per  cent,  of  "  complex  carbon."  When 
treated  with  strong  sulphuric  acid,  the  acid  became  very 
slightly  brownish  in  colour,  indicating  that  little  organic 
matter,  besides  "complex  carbon,"  was  present. 
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Inspection  of  these  diagrams  shows  thai  the  reducing 
sugar  and  ash  in  the  sugar  solution  are  absorbed  at  Hist  by 
the  charcoal,  and,  as  filtration  proceeds,  are  given  up  in 
gradually  increasing  amounts.     Toward-  the  end  of  the 
filtration  it  will  be  observed  that  the  fruit  sugar  and  ash 
constituents  are  higher  than  in  the  liquor  taken  for  the 
experiment,  and.  with  increase  in  these  impurities,  there 
is  a  gradual  falling  off  in  the  decolourising  power  of  the 
charcoal.     This  is  highly  characteristic  of  the  action  of 
animal   charcoal:      a    had   decolourisation   i>   invariably 
obtained    when  fruit   sugar  and   salts  are   present    in   con- 
siderable quantities,  and  it   is  evident  that  there  is  a  close 
relationship  between  the  substances  other  than  crystallis- 
able sn^ar  and  the  degree  of  decolourisation  which  a  liquor 
undergoes  in  its  passage  through  the  charcoal.     It  will  I  e 
observed  that  the  graph  of  No.  4  chart  which  show-  detei 
minationsof  reducing  sugar  in  liquor  of  a  different  quality 
running  off  another  charcoal  cistern,   is  a   straight    line 
and  that  of  No.  2  is  more  or  less  broken.      The  explanation 
of  this  is  that,   in  t  lie  one  case,    the  liquid    has   been    | 
COlating  through  the  animal  charcoal  at    a   constant    rate. 

whereas  in  the  Other,  it  has  been  making  1  hannela  through 
the  charcoal  and  consequently  differenl  quantities  have 
been  running  off  at  regular  intervals.  Fluctuations 
in  the  rate  at  which  Bugar  liquors,  more  especially  when 
gummy  matters  are  present,  percolates  through  chart 
are  of"  common  occurrence.  Given  two 
of  the  same  colour  intensity,  but  one  Containing  more  Bait  I 

and  reducing  sugar,  animal  charcoal  wuldecolouri  ethi 
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with  the  lesser  quantity  of  salt*  and  reducing  SUgU  more 
effectively  than  the  other.  A  solution  of  raw  sugar, 
having  a  certain  colour  intensity  hut  little  reducing  Sugar 
ami  salts,  may,  after  panning  through  animal  charcoal. 
(►art  with  ;>">  per  cent,  of  its  colour,  a-  measured  by  the 

tintometer,  whilst  another  raw  Bugar  solution  having 
approximately  the  same  colour,  l)u  t  more  reducing  sugar  and 

xilts  may  show  no  more  than  85  per  cent,  decolourisation 
after  OOntaot   with  charcoal. 

Small  experiments,  in  which  BUgar  solutions  were  heated 
in  closed  K.ttles  in  a  water  hath  for  2  hours  also  show  this 
i  learlv. 


N 
S 


Percentage  on  the  dry.    ^jjf^1 

Colour 
units 
after 
char. 

De- 
colouri- 
sation. 

Pol.        R.8.      Ash. 

'..:•:       (is..     o-52       135 

1SS       0-70           147 

per  cent. 
•t            <>:$•  1 
l-.i            870 

Hence,  the  teeting  of  animal  charcoal  with  caramel 
solutions  is  of  little  value.  The  advantage  of  subjecting 
highly  coloured  and  grainy  sugars  to  a  preliminary  washing 
■  •r  steaming  treatment,  in  order  to  remove  adhering 
molasses,  before  dissolving  '  hem  and  running  the  solutions 
on  to  eharooal  is  apparent  when  a  large  yield  of  white 
sugar  i-  aim. 

No.  3. — Deedourisation. 
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In  examining  the  teal  lof  thi  ragai  liquor  aft.  r  filtration 

through    the    charcoal,    tie     phenomena     hear    a    .lose 

to  those  of  diffusion,  the  charcoal  appearing 

to  act  h  a  jporous  membrane,  permitting  the  crystallisable 

u  t<,  diffuse  through  it   more  rapidly  than  the  other 

bodies  with  which  it  I  .;<<!.     The  first  portion  of  the 

filtered    lifjiiil    only    eoritain-    about    60    pel    cent,    of    the 

r»;du<  big  sugar  and  30  pei  i  ent.  of  t  be  ash  originally 

and.  from  the  urerv-t  alli-able  <  •),  f  t  („•  salt     of  the 

-.T  cane  it  might  !*•  inferr.-.l  that  they  would  diffust 
at  a  slower  rate  than  the  re  Incing  rugnr.  At  the  end  of  the 
operation,  when  hot  water  is  used  to  wash  out  thi 

amounts.    Then   i-   ahrayi   some   loss  of  these   bod 

due  to  partial  oxidation  of  re.inr  ing  ..'id  retention 

dts  by  the  charcoal.     When  in  , .   i    t . i > ■ 

through  animal  charcoal,  there  is  moreover  a  ilighl  <l< 

composition  of  the  laevulose  const ituenl   of  the   invert 

solution  containing  about   80  i- i   'ent. 

redo         Miliars  and  20  per  .  ific 

power  of  fa],,  ;  l»,  5  .    after  percolating  through 

•   portioni  of  the  filte,,, |  Ijqnid  I, a, I  .. 


specific  rotatory  power  of  [n]r>-r  18*3  and  some  hours 
elapsed  before  the  specific  rotatory  power  of  the  liquid 
fell  to  the  former  figure,  at  which  it  remained  until  all 
the  sweet  matter  was  washed  out  by  hot  water.  This  has 
an  important  bearing  on  the  determination  of  small 
quantities  of  starch  lIucosc  in  table  syrups:  it  is  quite 
impossible  to  estimate  an  amount  of,  say  2  per  cent., 
starch  glucose  from  polarisations  before  and  after  inversion 
of  the  syrup.  Attempts  to  do  so  have  been  made  on  the 
erroneous  assumption  that  the  invert  sugar  present  in  the 
syrup  consists  of  equal  proportions  of  dextrose  and  laevu- 
lose. whereas,  in  most  cases,  there  is  an  excess  of  dextrose. 
especially  when  the  raw  material  is  derived  from  the  sugar 
cane,  and  this  difference  between  the  two  constituents  of 
the  reducing  sugar  is  further  increased  by  the  action  of 
animal  charcoal  during  filtration. 

No.  4. — Reducing  Sugar. 
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It  seems  highly  probable  that  the  first  slight  oxidising 
action  of  the  charcoal  is  due  to  occlusion  of  oxygen  in  the 
pores  of  the  charcoal,  for,  generally  speaking,  charcoal 
exercises  a  reducing  action  on  the  colouring  matters  of 
sugar.  While  much  of  the  colouring  matter  is  absorbed  and 
ict  ained  by  animal  charcoal,  some  of  it  is  reduced  and  passes 
through  with  the  sugar  hquor.  This  reducing  action  can 
be  readily  demonstrated  by  setting  aside  in  a  test  lube, 
some  of  the  last  portions  of  coloured  liquor  derived  from 
low  sugar-  r 'mining  off  a  char  tank  when,  after  a  few  hours 
exposure  to  air-,  a  brown  ring,  due  to  absorpl  ion  of  oxygen, 
will  be  seen  at  the  top  of  the  tube,  which  will  gradually 
extend  downwards  and  become  darker  t  he  longer' t  he  liquid 
is  exposed  to  air.     The  decomposition  of  invert  sugar  is 

specially   marked  when  the  liquor  is  passed  through   WW 

charcoal,  and,   invariably,  there  is  less  decolourisation. 

New  charcoal  only  attains  its  maximum  efficiency  a-  a 
decolourise!  after  being  washed  and  burnt  several  times. 
By  repeated  revivifications  charcoal  loses  much  of  its 
porosity,  and  organic  matters,  other  than  carbon,  are 
reduced  to  a  small  amount.    Calcium  carbonate  which 

usually  amount  st  o9  percent,  in  new  charcoal,  may  amount 
to  no  more  than  '.',  percent,  in  a  working  char.      Provided 

that    eharooal    is   well   washed    before   revivification,   its 

ilourising  power  lasts  for  a  long  time  and  the  falling 

off  in  decolourisation  is  very  gradual.     It  has  been  assumed 

t  hat   I  he  lowering  of  t.he  efficiency  of  charcoal  is  due  to  t  le 

depo  i' ion   of    vegetable  carbon   on   the  surfaces  of  the 

particles  of  animal  carbon  of  a  complex  nature,  and  while 

t  hat ,  no  doubt .  is  ti  He  t  o  a  large  <  ictenl .  it  does  not  afford 
ui  I  .let  <■  explanation  of  the  matter  in  question.    Treaf 
men!   of  charcoal   in  the  cold  with  dilute   hydrochloric 
acid  lerably  improves  its  decolourising  power  and 

the  effect  of  thi-  treatment  is  to  dissolve  out  some  lime 

and  phosphoric  acid  and  slightly  raise  I  lie  carbon  content. 

The  following  experiment  shows  tin    plainly: — lOOgrms. 
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of  charcoal  were  treated  in  the  cold  with  500  c.c.  of  one 
per  cent,  hydrochloric  acid  and  the  solution  tested  for 
calcium  and  phosphoric  pentoxide.  It  contained  2-8  grms. 
calcium  and  3-0  grms.  phosphoric  pentoxide.  By  this 
treatment  the  carbon  in  the  char  was  raised  to  20  per  cent, 
(approx).  A  low  refinery  syrup,  containing  50  per  cent, 
solid  matters,  was  then  heated  with  treated  and  untreated 
charcoal  on  the  water  bath  in  closed  bottles  for  2  hours 
and  the  amount  of  decolourisation  ascertained.  Quantities 
of  liquor  and  charcoal  taken  for  the  tests  were  exactly 
the  same  in  both  cases,  so  that  the  results  are  strictly 
comparable.  The  untreated  charcoal  removed  69-8  per 
cent,  of  the  colour,  and  the  charcoal  after  treatment  with 
acid,  and  subsequent  washing  with  water  to  neutrality, 
removed  84-6  per  cent,  of  the  colour  from  the  solution.  If 
the  carbon  were  the  only  agent  taking  part  in  removing 
colour,  it  is  difficult  to  understand  why  treatment  with 
dilute  acid  should  have  improved  its  power  of  decolourisa- 
tion so  markedly.  Calcium  carbonate  in  the  charcoal 
taken  for  the  experiment  amounted  to  3-5  per  cent, 
and  the  total  calcium  present  was  approximately  the  same 
as  that  in  new  charcoal.  It  is  evident  that  some  of  the 
other  constituents  of  the  charcoal  have  an  important 
influence  on  the  decolourising  efficiency.  With  repeated 
revivifications,  carbonate  of  lime,  as  has  already  been 
stated,  becomes  reduced  from  9  per  cent,  to  about  3  per 
cent.,  and  the  rest  of  the  calcium  is  found  as  calcium  oxide 
in  stable  combination  with  phosphate  of  lime,  so  that  it 
cannot  be  converted  into  calcium  carbonate  by  simply 
moistening  with  ammonium  carbonate.  Attention  has 
been  drawn  to  this  compound  by  different  experimenters 
(Watts'  Diet.,  2nd  Supp.  page  974.  Patterson, this  Journal, 
22,  609).  Treatment  with  dilute  acid  partly  decomposes 
this  basic  phosphate  of  lime,  and  as  it  is  after  removal  of 
part  of  this  compound  that  the  decolourising  power  of  the 
charcoal  is  improved,  there  is  a  strong  presumption  that 
this  substance,  as  well  as  vegetable  carbon,  has  a  consider- 
able influence  in  reducing  the  efficiency  of  animal  charcoal. 

Another  theory  is  that  the  decolourising  power  of  animal 
charcoal  is  more  especially  due  to  nitrogenous  organic 
matters  as  well  as '•  complex  nitrogenous  carbon,"  but,  in 
view  of  the  fact  that  charcoal  only  attains  its  maximum 
power  as  a  decolouriser  after  repeated  washings  and 
reburnings,  when  much  of  the  nitrogen  combined  with 
organic  matters,  disappears,  it  is  difficult  to  accept  this 
theory  as  satisfactory  ;  we  should  expect  its  maximum 
power  to  be  exerted  when  nitrogenous  organic  matters 
were  present  in  greatest  excess.  The  organic  matters 
in  animal  charcoal  are  not  soluble  in  pure  sugar  solutions, 
hut  they  are  soluble  in  dilute  alkalis,  giving  rise  to  yellow 
coloured  solutions.  As  sugar  liquors  after  percolating 
through  new  charcoal,  which  has  been  thoroughly  washed 
and  burnt  before  use,  are  invariably  alkaline,  although 
neutral  when  drawn  on  to  the  charcoal,  it  is  probable 
that  some  portion  of  the  organic  salts  present  in  raw  sugar 

urTcr  some  dissociation  or  decomposition  in  contact  with 
the  charcoal,  with  the  result  that  some  of  the  organic 
matters  derived  from  bones  pass  into  solution  in  the 
slightly  alkaline  liquid  which  contains  free  ammonia  and 
communicate  a  "  bloom  "  to  the  yellow  sugars  of  the 
refinery.  At  the  end  of  the  filtration,  the  sweet  water  has 
invariably  an  acid  reaction.  After  several  revivifications, 
the  alkaline  reaction  of  the  first  portions  of  the  filtered 
liquor  from  new  charcoal  practically  disappears  and  the 
decolourising  power  increases. 

In  contrast  to  the  action  of  animal  charcoal  on  sugar 
solutions,  containing  saccharose,  dextrose,  laevulose,  and 
organic  salts,  when  corn  syrups  are  passed  through  animal 
charcoal,  they  can  be  obtained  perfectly  colourless.  Such 
starch  syrups  only  contain  small  amounts  of  salts,  and  there 
is  a  strong  presumption  that  it  is  to  the  absence  of  laevulose 
and  organic  salts  that  their  complete  decolourisation 
is  due.  If  there  were  any  solution  of  organic  matters 
from  charcoal  during  filtration  it  would  be  impossible 
to  obtain  such  syrups  in  a  colourless  condition.  By  sub- 
jecting animal  charcoal  which  has  been  used  for  decolour- 
ising sugar  solutions,  to  a  thorough  washing  with  hot  water 
and  thus  removing  organic  salts  and  other  matters  which  it 
has  absorbed,  it  is  possible  to  use  the  charcoal  again 
without  revivifiying   it,   and  its  power   of  decolourising 

n-sh  quantities  of  sugar  solutions  is  only  slightly  inferior 


to  that  of  freshly  burnt  charcoal.  Such  washed  charcoal 
still  retains  organic  matters,  which  can  be  extracted  by 
caustic  soda  solution,  but,  with  the  removal  of  the  organic 
salts,  the  charcoal  largely  recovers  its  decolourising  and 
absorbent  properties. 
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THE  EIGHTH  REPORT  OF  THE  ROYAL 
COMMISSION  ON  SEWAGE  DISPOSAL,  1898. 

Standards  and  tests  for  sewage  and  sewage  effluents. 

BY    DR.     H.    T.    CALVERT. 

I  have  before  me  a  report  prepared  by  Dr.  Maclean 
Wilson  and  myself,  and  it  is  intended  that  this  shall  form 
the  basis  of  our  discussion  this  evening. 

The  Eighth  Report  is  the  most  important  yet  issued 
by  the  Royal  Commission,  so  far  as  regards  the  work  of 
the  West  Riding  Rivers  Board,  and  it  may  be  useful  to 
examine  its  recommendations  and  the  reasons  which  have 
led  the  Commission  to  their  adoption. 

At  present  there  is  no  statutory  standard  or  limit  of 
impurity  for  sewage  discharges,  by  compliance  with  which 
a  Sanitary  Authority  is  relieved  of  liability  to  prosecution 
under  the  Rivers  Pollution  Prevention  Acts. 

The  Rivers  Pollution  Commission  of  1868  recommended 
the  adoption  of  certain  standards  ;  their  final  recommend- 
ations being  given  in  their  Fifth  Report,  page  49,  where 
they  say  : — 

'"  We  now  recommend,  therefore,  that  the  following 
liquids  be  deemed  polluting  and  inadmissible  into  any 
stream  : — 

(a)  Any  liquid  which  has  not  been  subjected  to  perfect 
rest  in  subsidence  ponds  of  sufficient  size  for  a  period  of  at 
least  six  hours,  or  which,  having  been  so  subjected  to 
subsidence,  contains  in  suspension  more  than  one  part 
by  weight  of  dry  organic  matter  in  100,000  parts  by  weight 
of  the  liquid,  or  which,  not  having  been  so  subjected  to 
subsidence,  contains  in  suspension  more  than  three  parts 
by  weight  of  dry  mineral  matter,  or  one  part  by  weight  of 
dry  organic  matter  in  100,000  parts  by  weight  of  the  liquid. 

(b)  Any  liquid  containing  in  solution  more  than  two 
parts  by  weight  of  organic  carbon,  or  0-3  part  by  weight  of 
organic  nitrogen  in  100,000  parts  by  weight. 

(c)  Any  liquid  which  shall  exhibit  by  daylight  a  dis- 
tinct colour  when  a  stratum  of  it  one  inch  deep  is  placed  in 
a  white  porcelain  or  earthenware  vessel. 

(d)  Any  liquid  which  contains,  in  solution,  in  100,000 
parts  by  weight,  more  than  two  parts  by  weight  of  any 
metal  except  calcium,  magnesium,  potassium,  and  sodium. 

(e)  Any  liquid  which  in  100,000  parts  by  weight  con- 
tains, whether  in  solution  or  suspension,  in  chemical 
combination  or  otherwise,  more  than  005  part  by  weight 
of  metallic  arsenic. 

(f)  Any  liquid  which,  after  acidification  with  sulphuric 
acid,  contains,  in  100,000  parts  by  weight,  more  than  one 
part  by  weight  of  free  chlorine. 

(g)  Any  liquid  which  contains,  in  100,000  parts  by 
weight,  more  than  one  part  by  weight  of  sulphur,  in  tbo 
condition  either  of  sulphuretted  hydrogen  or  of  a  soluble 
sulphuret. 

(h)  Any  liquid  possessing  an  acidity  greater  than  that 
which  is  produced  by  adding  two  parts  by  weight  of  i 
muriatic  acid  to  1000  parts  by  weight  of  duttfled  water. 

(i)  Any  liquid  possessing  an  alkalinity  greater  than 
that  produced  by  adding  one  part  by  weight  of  dry  caustic 
soda  to  1000  parts  bj  weight  of  distilled  water. 
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\    .  liquid  exhibiting  a  aim  ol  petroleum  or  hydro- 
ix'ii  oil  upon  it-,  surface,  or  containing  in  suspension,  in 
100,1  06  pari  of  such  oil. 

i  lya,  that  no  effluent  water  shall  be  deemed 

jM>llitt mil:  if  it  !><•  not  more  contaminated  with  any  of  the 

I   polluting  ingredients  than   the  stream   or 

nver  into  which  it  is  dSscharged." 

In  another  paragraph  the\    say  : — 

\\  «■  feel  it  necessary  in  the  interest  of  the  miner  to 

•  mnu'iul  the  suspension  of  Standards  (il)  and  (e), 
which  relate  to  more  or  less  poisonous  metals  in  solution. 
.  .  .  We  ■•<■  by  no  means  without  hope  that,  when 
increased  attention  is  directed  to  the  prevention  of  rivers 
poUntion,   practical  methods  will   be  devised   by   which 

•  u  cleansed  as  to  bring  them 
within   those  standards  of  parity   which   we  cannot   at 

mmend  to  be  enforced  against  them." 
►-  Parliament  in  panning  the  Rivers  Pollution  Prevention 
found  it  impracticable  to  Bet  up  a  statutory 
§<    ■  ion  ."*  of  that  Act  is  as  follows  : — 

n  who  causes  to  fall  or  Bow  or  knowinglj 

I  mints  to  fall  or  flow  or  to  be  rallied  into  any  stream  any 

i  or  liquid  sewage  matter,  shall  (subject  as  in  this  Act 

menu..:  deemed  to   have  committed  an  offence 

■  ■ 

'"  Where  any  matter  falls  <>r  flows  or  is  carried 

stream  along  a  channel  used,  constructed,  or  in 

instruction  at  the  date  of  the  passing  of  this 

f..r  the  purpose  of  conveying  such  sewage  matter,  the 

■  knowingly  permitting  the  Bewage  matter 

i  ..r  tlow   or  tn  be  carried  shall  not   be  deemed  to 

••  i  an  offence  against  this  Act  if  he  shows  to 

tion  of  the  Court   having  cognisance  of  the 

the  best  practicable  and  available 

mi->  ader  harmless  thi  •   matter  so  falling  oi 

irne.l  into  the  stream." 

.  per~.ni  who  discharges  solid  or  liquid  sewage 

beam  commits  an  offence,  except  that,  if 

••  r  i  i-i    he-  the  stream  by  a  channel  which 
376,  be  does  not  commit  an  offence  it 
best  |.ra.  tii  able  and  available  means  to  render 
•  r  harmless,  ami  this  may  he  said  to  he  the 
on]  standard  for  sewage  discharges. 

•ii   IT.  however,  of  the  Public   Health  Act,   I KT."» 
deall  with  the  matter  as  follows:  — 

111  thi-  A'  t  shall  authorise  any  Local  Authority 

take  or  use  anj  -ewer,  drain  or  outfall  for  the  put  pose 

•r  filthy  watei  into  any  nat  ural  stream 

I   int..  any  c  anal,  pond  or  lake,  until  such 

se»  beed  from  all  ezcrementitious  or 

ul   or    noxious    .  would    affect    or 

•    the  purity  and  quality  of  the  watei   in  such 

•  .  or   in  such  'anal,  pond  or  lake." 

7  of  tin-  West  Riding  of  Yorkshire  Rivers  Act, 

sunflai  •  n  .'$  of  the  A<t  ..I  IsTii  quoted 

the  Clause  allowing  the  defence  that  the  besl 

ilabie  means  an-  being  used  lias  not 

have    >  , i i<iit    demands    by 

rtandard  with  which 

from   their  sewage   work     most    comply,  and 
-hin' nt    of  County  Council-  and    R 
on  of    ewage  w 
•  i  up  certain  itandard 

•  •".-  "f  of  different  effluents.     Some  of 
«e  are  as  follow.-.  : 

l*ri  m<  il.     Sidnej    Bai  irise,    M  \> 

I'd'  iiiiiii-iion  on  Sewage  Disposal,  1898,  fifth 

rt.   Appendix    VII,    page  7). 

A  good  effluent   i^  one  which 
pei    100,000  of  albuminoid 

A'  '  An  effluent  should  contain  more 

tpei  100,000  of  nitrogen  i    nitrati 

effluent  ihoold  he  to  thoroughly 

.  ■  ..  after  in<  ul,.. 
'"'"I  1  •  it  the  time  of  .  ollection. 

dm  b  can  be  readily  applied, 

1    ••  ■    h  df  filled 

v't!  \'l    frothing   should    rliaappeai    in    threi 


Opacity  Teat.-  A  good  affluent  is  one  which  is  so  trans- 
parent that  Pearl  type  can  he  read  by  a  person  with  normal 
sight,  through  a  column  10  inches  in  depth. 

Essex  County  Council.  John  C.  Thresh,  M.D.,  D.Sc, 
F.I.C.  ("The  Surveyor,"   1910.     Vol.  :S7.  page  429). 

An  effluent  is  good  which  gives  upon  analysis— suspended 
matter,  not  exceeding  '.i  parts  per  Hit), DUG;  albuminoid 
ammonia,  not  exceeding  01  part  per  100,000;  oxygen 
absorbed  in  four  hours,  not  exceeding  1-0  part  per  100,000. 
This  standard  represents  an  impurity  figure*  of  10. 

An  effluent  is  regarded  as  passable  which  gives  upon 
analysis — suspended  matter,  not  exceeding  4  parts  per 
100.000:  albuminoid  ammonia,  not  exceeding  0-14  parts 
per  100,000  ;  oxygen  absorbed  in  four  hours,  not  exceeding 
1-4  parts  per  100,000.  This  standard  represents  an 
impurity  ligure*  of  14. 

Mersey  and  Irwell  .Joint  Committee.  Frank  Scudder 
F.C.S.,  F.l.C.  (Royal  Commission  on  Sewage  Disposal, 
1898,  First  Report,  Vol.  II.,  page  328). 

The  limits  of  impurity  allowed  in  sewage  effluents  are  : — 

Albuminoid  ammonia,  0-1  grain  per  gallon. 

I'Iiik  minutes'  permanganate  test,  0-25  grain  oxygen 
a  I  .soiled  per  gallon. 

Four  hour**  p(  rmanganate  test,  1-0  grain  oxygen  absorbed 
per  gallon. 

The  permanganate  test  is  carried  out  with  A7  '80  per- 
manganate at  or  about  00°  F. 

Kibble  Joint  Committee.     E.  Halliwell,  F.l.C— 

Effluents  are  judged  on  the  albuminoid  ammonia  present, 
and  arc  classed  as  : — 

Good — when  the  albuminoid  ammonia  does  not  exceed 
01  part  per  100,000. 

Fair — between  01  and  0-15. 

Unsatisfactory — between  0-1  f>  and  0-20. 

Bad     over  0-2. 

Thames  Conservancy.  Charles  E.  Groves,  F.R.S.  (Royal 
Commission  on  Sewage  Disposal,  1898,  Fourth  Report, 
with  evidence,  1903,  page  170). — 

A  good  effluent  is  one  which  does  not  give  more  than 
01)2  |  er  100,000  (0-2  per  million)  of  albuminoid  ammonia. 

An  effluent  which  gives  more  than  0-2  per  100,000  (2-0 
per  million)  is  a  hud  effluent. 

West  Riding  Rivers  Board. — 

The  working  standard  which  has  been  adopted  in  the 
Laboratory  of  the  Rivers  Board  is  as  follows  : — 

(a)  In  tlie  absence  of  nitric  nitrogen  (or  with  less  than 
0-1    part    per    100.000)  :— 


Tlie  effluent  is  classed  as  : — 


When  the  Oxygen  absorbed  from 
N/80  permanganate  in  4  houis  at 
*<l    K.  in  parts  per  100,000 is  : 


fJood. 

Fair. 

( Unsatisfactory. 

I  tad. 


Not  more  than      .  .  0-6 

.Between  .  .    ()-.r>   and  in 

Between  .  .     I-I)   and  2'0 

More  than L'-d 


(!>)    lii   the   presence  of   nitric   nitrogen   (0-1    part    per 
loo.ooo  or  over)  :— 


1 1.,  i-iiiiient  i-  classed  as  : — 


\\ 'hen  the  oxygen  absorbed  from 
N  /.so  pei  manganate  in  4  boms  at 

80*  F.  in  parts  per  100,000  is  :  — 


Good. 

Fair. 

'  isfai  tory, 
Bad. 


Not  more  than  ...  Hi 
Between  . .  i-o  and  2*0 
Between  2*0  and  2-:. 
More  than '-'••' 


No  effluent  is  considered    atisfactorj  it  it  contains  mort 

than    1    parts   per    100,000  of  suspended   matter. 

Ii  will  be  note. |  that  thee  e  standards  of  comparison  ail 
\ .-  iv  to  Borne  extent .  although  the  variation  is  more  in  thi 
nature  of  lie   tests  applied  than  in  the  stringency  of  thi 

tandards,   and    it    may    be   at    or.ee   admitted    thai    il    i- 

advi   able  that    th<\    -hoiild    be   brought    ililo  line. 

•  The  impurity  figure  iH  obtained  by  taking  the  mean  ol  1° 
times  the  oxygen  absorbed  iiLrur.  and  100  time*  tlie  albuminoid 
ammonia  figuo 
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In  several  instances  where  proceedings  have  been  taken 
in  the  Law  (Courts,  a  standard  has  been  fixed  by  the  Court 
for  the  particular  case  under  consideration.  Two  of  these 
are  quoted  in  a  paper  by  Dr.  Thresh  (The  Surveyor,  1910, 
Vol.  37,  page  429).  They  are  not  based  upon  any  single 
determination,  but  upon  somewhat  detailed  analysis. 

The  present  Royal  Commission  have  obtained  a  large 
amount  of  information  upon  the  advisability  of  fixing  a 
standard  by  Statute.  They  have  had  before  them  many 
witnesses,  including  officials  of  Sanitary  Authorities, 
chemists  in  public  and  private  practice,  and  officers  of  the 
various  County  Councils,  Boards  and  Committees  which  are 
entrusted  with  the  enforcement  of  the  Rivers  Pollution 
Prevention  Acts. 

In  1903  they  issued  a  circular  to  a  large  number  of  these 
persons  asking  for  their  opinions  and  suggestions,  and  it  Ls 
interesting  to  note  that,  without  exception,  all  the  officers 
of  the  Rivers  Authorities,  including  County  Councils,  who 
replied,  stated  they  they  did  not  think  it  was  practicable 
to  fix  a  legal  standard.  This  is  significant,  as  it  would 
obviously  be  to  the  advantage  of  these  officers  and  would 
simplify  their  work  if  such  a  standard  were  practicable. 

The  criticism  will  probably  at  once  arise  that  although 
these  officers  have  all  objected  to  the  establishment  of  a 
legal  standard,  they  have  been  obliged  to  set  up  standards 
for  themselves.  The  two  things  are  very  different.  If  a 
legal  standard  is  fixed,  then  a  Rivers  Authority  could 
presumably  successfully  take  proceedings  in  Court  with 
regard  to  the  discharge  of  any  sewage  effluent  which 
might  not  comply  with  it,  but  the  foregoing  standards 
of  comparison  have  no  such  weight  of  authority,  and,  in 
fact,  a  Rivers  Authority  taking  proceedings  has  to  convince 
the  Court  of  the  polluting  character  of  the  discharge 
objected  to.  The  Judge  has  discretionary  power  and 
would  refuse  to  make  an  Order  against,  or  inflict  a  penalty 
upon,  a  defendant,  unless  he  were  convinced  that  the 
stream  receiving  the  sewage  discharge  was  being  injured. 
It  has  always,  therefore,  of  necessity  been  the  practice  of 
the  Authorities  in  applying  their  standards  of  comparison 
to  take  into  consideration  the  local  conditions  and  parti- 
cularly the  effect  of  any  effluent  upon  the  river  into  which 
it  may  be  discharged.  The  working  standards  are  only 
guides  to  show  what  an  Authority  could  accomplish  in 
the  purification  of  their  sewage,  if  they  were  to  adopt 
"  the  best  practicable  and  available  means." 

In  spite  of  the  adverse  opinion  of  the  officials  of  Rivers 
Authorities  and  many  other  witnesses,  the  Commission 
have  come  to  the  conclusion  that  a  legal  standard  can  be 
fixed,  and  the  present  report  suggests  what  this  should 
be  and  gives  the  reasons  which  have  guided  them  in  the 
matter.  The  summary  of  their  report  is  set  out  as  follows 
(par.  02)  : — 

"(a)  The  law  should  be  altered  so  that  a  person  discharg- 
ing sewage  matter  into  a  stream  shall  not  be  deemed  to  have 
committed  an  offence  under  the  Rivers  Pollution  Preven- 
tion Act,  1876,  if  the  sewage  matter  is  discharged  in  a  form 
which  satisfies  the  requirements  of  the  prescribed  standard. 

(6)  The  standard  should  be  either  the  general  standard 
or  a  special  standard  which  will  be  higher  or  lower  than  the 
general  standard  as  local  circumstances  require  or  permit. 

(c)  An  effluent  in  order  to  comply  with  the  general 
standard  must  not  contain  as  discharged  more  than  3  parts 
per  100,000  of  suspended  matter,  and  with  its  suspended 
matter  included  must  not  take  up  at  65°  F.  (18-3°  C.)  more 
than  2-0  parts  per  100,000  of  dissolved  oxygen  in  5  days. 
This  general  standard  should  be  prescribed  either  by 
Statute  or  by  Order  of  the  Central  Authority,  and  should 
be  subject  to  modifications  by  that  Authority  after  an 
interval  of  not  less  than  ten  years. 

(d)  In  fixing  any  special  standard  the  dilution  afforded 
by  the  stream  is  the  chief  factor  to  be  considered.  If  the 
dilution  is  very  low  it  may  be  necessary  for  the  Central 
Authority,  either  on  their  own  initiative  or  on  application 
by  the  Rivers  Board,  to  prescribe  a  specially  stringent 
standard,  which  should  also  remain  in  force  for  a  period  of 
not  less  than  ten  years. 

(e)  If  the  dilution  is  very  great  the  standard  may,  with 
the  approval  of  the  Central  Authority,  be  relaxed  or  sus- 
pended altogether.  Our  experience  leads  us  to  think  that 
as  a  general  rule,  if  the  dilution,  while  not  falling  below 
150  volumes,  does  not  exceed  300,  the  dissolved  oxygen 


I  absorption  test  may  be  omitted,  and  the  standard  for 
suspended  solids  fixed  at  0  parts  per  100,000.  To  comply 
with  this  test  no  treatment  beyond  chemical  precipitation 
would  ordinarily  be  needed.  *  If  the  dilution  while  not 
falling  below  300*  volumes,  does  not  exceed  500  the  standard 
for  suspended  solids  may  be  further  relaxed  to  15  parts  per 
100, 000.  For  this  purpose  tank  treatment  without  chemi- 
cals would  generally  suffice  if  the  tanks  were  properly 
worked  and  regularly  cleaned.  These  relaxed  standards 
should  be  subject  to  revision  at  periods  to  be  fixed  by  the 
Central  Authority,  and  the  periods  should  be  shorter  than 
those  prescribed  for  the  general  or  for  the  more  stringent 
standards. 

(/)  With  a  dilution  of  over  500  volumes  all  tests  might 
be  dispensed  with,  and  crude  sewage  discharged  subject  to 
such  conditions  as  to  the  provision  of  screens  or  detritus 
tanks  as  might  appear  necessary  to  the  Central 
Authority.'' 

In  fixing  the  tests  to  be  carried  out,  the  Commission  have 
almost  entirely  set  aside  those  recommended  by  the  Rivers 
Pollution  Commission,  1868,  and  those  which  have  been 
adopted  in  the  above-mentioned  standards  of  comparison 
and  the  results  obtained  from  the  Commission's  tests  bear 
no  fixed  ratio  to  those  obtained  from  the  other  tests,  so 
that  practically  the  whole  of  the  analytical  results  accumu- 
lated since  the  passing  of  the  1876  Act  will  be  more  or  less 
useless  if  these  recommendations  are  adopted. 

It  must  be  admitted  that  all  the  former  tests  fall  short 
of  perfection,  but  these  now  recommended  are  no  nearer  the 
ideal.  The  few  advantages  claimed  for  them  do  not  out- 
weigh the  many  disadvantages. 

A  full  discussion  of  the  tests  to  be  employed  is  not  possible 
until  the  Appendix  to  the  Report  is  available,  for  although 
the  Report  (par.  1)  professes  to  deal  with  them,  nothing  is 
said  as  to  the  exact  manner  of  conducting  them.  Certain 
criticisms  may,  however,  be  offered  at  this  stage. 

Little  fault  can  be  found  with  the  general  standard  as  to 
suspended  matter.  It  is,  in  fact,  less  lenient  than  the  one 
which  has  been  used  as  a  working  standard  in  the  laboratory 
of  the  Rivers  Board,  where  regard  has  always  been  paid  to 
the  recommendations  of  the  1868  Commission,  that  no 
effluent  can  be  considered  satisfactory  which  contains  more 
than  4  parts  of  suspended  matter  per  100,000. 

The  Commission  do  not,  however,  seem  to  have  recog- 
nised one  great  difficulty  in  the  application  of  this  standard. 
Certain  effluents,  particularly  those  inwhich  small  amounts 
of  iron  are  present,  yield  an  increased  amount  of  suspended 
matter  on  standing,  so  that  the  results  of  analysis  depend 
upon  the  time  which  elapses  between  the  taking  of  the 
sample  and  the  application  of  the  test.  It  woidd  obviously 
be  impracticable  for  a  Rivers  Authority  to  test  the  samples 
at  the  time  they  arc  taken. 

The  further  test  consists  in  incubating  the  sample  with 
fully  aerated  tap  water  for  5  days  at  65"  P.,  and  observing 
at  the  end  of  that  period  how  much  dissolved  oxygen  lias 
been  consumed  by  the  sample.  The  standard  suggested  is 
perhaps  more  stringent  than  any  of  those  which  have  been 
adopted  as  working  standards  by  the  various  Rivers 
Authorities. 

The  Commissioners  claim  the  following  advantages  over 
the  quicker  permanganate  test,  which  is  that  chiefly  used  at 
present.     They  say  (par.  9) : — 

"(1)  We  have  found  in  practice,  that  the  5  days'  test 
reflects  more  accurately  than  the  permanganate  test  the 
observed  conditions  of  the  streams. " 

"(2)  The  5  days'  test  represents  more  naturally  the 
actual  process  by  which  the  more  readily  oxidixable  con- 
stituents of  the  polluting  matter  absorb  the  oxygen 
dissolved  in  the  river  water.  Permanganate, on  theotner 
hand,  is  a  vigorous  oxidizing  agenl  which  may  oxidize 
substances  contained  in  tin-  polluting  matters,  which 
would  not  take  up  dissolved  oxygen  under  natural 
conditions,  at  all  events,  not  at  a  rate  which  would  de- 
oxygenate  a  stream.'' 

"(3)  Laboratory  experiments  have  shown  that  it  ■  tin- 
more  delicate  tes^of  the  two,  i.e.,  it  shows  smaller  ditler- 
ences  in  quality  of  «  at  er.  Por  example,  tin-  permanganate 
test  may  give  approximately  the  same  li^ure  for  a  water 
polluted  with  tank  liquor,  and  for  a  water  polluted  with 
filter  effluent,  while  the  5  days'  dissolved  oxygen  1 
applied  to  the  same  liquids  would  give  a  higher  figure  for 
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the  water  pointed  with  tin-  tank  liquor,  thus  indicating 

difference*  in  kiiul  a-  well  a-  in  degree  of  pollution." 

\b regards  I  .  t hi-  i-  not  borne  out  by  any  evidenoe,  nor 
do,-,  tin-  report  indicate  an]  reason  for  the  statement, 
although  it  i-  possible  that  the  promised  appendix  ma] 
throw  more  tight  upon  tin-  matter. 

A-  ■  garde  -'  .  the  endeavour  to  devise  a  tost  which  shall 
be  in  accordance  with  natural  conditions  cannol  be  said 
to  have  succeeded  «  hen  it  is  borne  in  mind  that  most  of  the 
effluents  discharged  into  English  rivers  s  ill  have  reached  the 
n  leas  than  five  days,  and  that  during  their  course  to 
the  sea  they  are  constantly  being  mixed  with  fresh  volumes 

of  .stream  water  and  exposed  to  the  air  and  sun.  The  test 
they  propose  is  perhaps  slightly  more  in  line  with  natural 
processes  than  the  ordinary  permanganate  tot.  and  if  it 

were  anything  like  bo  easy  of  application  or  so  reliable 

many  chemists  would  willingly  adopt  it. 

V-  ••  gards(3),  this  is  a  decided  advantage  in  favour  of  a 

u->t  l>iwd  on  the  absorption  of  dissolved  oxygen,  as  com- 
pared with  the  permanganate  test  above,  hut  if  the  per- 
ma-.  test  is  backed  up,  a-    it  should    he.  by   the 

albuminoid  nitrogen  ami  nitric  nitrogen  determinations, 
this  advantage  disappears  and  a  better  estimate  can  he 
formed  of  the  polluting  character  of  the  effluents,  and  of 
the  extent  to  which  purification  has  progressed,  by  the 
applkation  of  the  older  tests.  In  fact,  no  single  tesl  has 
yet  been  devised  whieh  can  be  considered  reliable  for 
determining  the  impurity   of  an  effluent. 

\\  nh  respect  to  the  actual  details  of  the  tests.  theCom- 
■  lesion  were  extremely  unfortunate  in  their  Fifth  Report 
in  sugwesting  the  use  of  a  particular  method  of  carrying  it 
out.  whieh  has  been  rejected  by  most  chemists  as  altogether 
unreliable.  They  also  at  the  same  time  recommended 
(par.  '.i'22)  that    the  test   should  he  carried  out   upon  tile 

filtered  effluents,  after  removal  of  all  suspended  matter. 

fortunately  >on  their  mistake  in  time,  for. 
it  l-  obviously  only  just,  as  they  noa  n  commend,  that  the 
tot  ,-hould   he  applied  to  the  effluents  rts  thc\    leach  the 

-tr. .,!  Micr  the  publication  of  the  Fifth  Report  the) 
have  hwaed  am>  tided  instructions  to  several  obi  mists  as  to 
the  method  of  carrying  out  the  tesl  (Aug.,  I91Q),  and  it  is 
understood  that  these  -till  remain  in  force  and  are  to  he 
bacerporated  m  the  promised  appendix. 

The  five  day  period  of  incubation  is  a  serious  objection, 
for  the  resnlti  "f  the  analysii  ate  not  available  for  .">  or 

'i    ■:  r    the   sampling.      Moreover,    since    no    work 

be  expected  in  the  laboratory  on  Saturdaj  afternoon  or 
Sunday,  no  samples  eaa  he  dealt  w  it  li  on  these  dai  a,  thus 
no  new  ramples  can  be  dealt  with  on  the  Monday  afternoon 
and  Tuesday,  and  there  w ill  he  none  for  w hioh  the  .">  days' 
t«— t  i-  eompleted  on  the  Thursday  afternoon  ami  Friday. 
There  is,  therefore,  the  equivalent  of  three  full  days  in 

•  .  week  unavailahle  for  carrying  out  the  test. 

Again,  if  the  -ample  contain-  green  algae  which  give  off 
oxygen,  the  •">  days'  incubation,  especially  in  the  presence 

of  fight    and   at    the   walin   t  <•  in  |  .ei  ipulated,   faVOUTH 

growth  of  the  algae,  when  the  liberated  oxygen  would 
disturb  the  course  of  the  process  and  <  ould  not  he  properly 
allowed  for.     It  i-  difficult  tosee  whj  5  days  was  the  period 

an  in  place  of  ±\  hoars.    In  their  Fifth  Report  thej 

•  the  chone  of  three  periods,  2t  hoars,  i*  hours,  or 
■">  days,  with  standards  at  0*5,  I",  and  l  .">  of  dissolved 
oxygen  absorbed  for  each  period  lively.  A  period 
of  7  day-  would  interfere  much  less  with  the  work  < > f  a 
laboratory  than  the  .",  d*j  period  cho 

The  temperature  of  66  f..  which  has  been  adopted,  is 
supposed  to  represent  a  maximum  summei  temperature 
of  t!  as,  hut  many  in  the  \\r-t  Riding  of  Jforkshire, 

the  watt  '  which  are  peed  for  condensing,  rea<  h  ■  much 
higher  temper  store,  for  River  Don  below 

Sheffield,  has  been  found  to  have  a  temperature  of  over 
F.  in  th-  ■      Then  again,  M    I        bighei  than 

the     laljoratory     temperature     in     winter     and     I, clow     the 
■hit   lalroratory   tem]  'hat    there   would    be 

conssderahle  difficulty  in  maintaining  a  Isrge  incur 

•a  constant  temperature.  If  a  temperatun  somewhat 
higher  «  -      I      .it  which  tl,.   |  erms 

.rne.i  out  m  the  laboratory  of  tl..   Riven  Board, 
would  disappear.      It. <  permanganate  U 
.*  authorities  at  Isbi 


ture.  at  60°  P.,  or  at  80°  F.     The  Commission  have  chosen 
another  temperature  without  any  convincing  reason. 

To  obtain  comparable  results,  the  relative  volumes  of 
sample  and  tap  water  incuhated  must  be  fixed,  and  of  this 
no  mention  is  made  in  the  Report.  Experiments  have 
shown  that  the  same  sample  incubated  with  2  volumes 
and  with  9  volumes  of  tap  water  gave  results  as  follows  : — 


Period  of  incubation  (days). 


1 


Dilutions. 


Dissolved  oxygen  taken  upf 
by  three  samples.  i 

(I'arts  ptr  100,000). 


0-0!) 

0-74 

0-29 

1-38 

0-78 

0-21 

0-68 

0-41 

1-21 

0-71 

0-35 

1-21 

0-68 

2-25 

1-73 

2-34 
2-21 

3-r»2 


It  is.  therefore,  obvious  that  if  the  results  of  different 
workers  are  to  be  comparable  the  tests  must  be  carried  out 
under  identical  conditions  as  to  dilution. 

The  Report  states  (par.  10)  that  the  Commission  "  are 
satisfied  that  with  a  little  practice  any  well-trained  chemist 
can  use  the  test  with  ease  and  obtain  accurate  results." 
This  is  by  no  means  the  general  experience,  and  it  would 
be  interesting  to  know  whether  the  Commission  have 
compared  the  results  of  analysis  of  the  same  effluent  in 
different  laboratories.  There  is  probably  no  chemical  test 
which  is  more  liable  to  give  different  results  in  the  hands  of 
different  analysts. 

To  test  the  truth  of  this  statement  samples  were  taken 
of  a  well-purified  sewage  effluent  and  sent  to  a  number  of 
different  analysts,  all  of  them  chemists  of  repute  and 
accustomed  to  the  analysis  of  sewages.  All  were  requested 
to  make  their  analyses  in  the  same  way.  The  results 
showed  extraordinary  divergence.  Thirty-eight  deter- 
minations were  made  and  the  mean  gave  an  average  of 
0*907  parts  per  100,000  of  dissolved  oxygen  absorbed,  the 
maximum  being  1*96  and  the  minimum  a  negative  amount 
of  01H.  The  latter  figure  must  have  been  the  result  of 
errors  in  manipulation,  and  omitting  this  the  minimum  was 
0*176,  the  results  thus  showing  a  variation  from  the  mean 
of  110  por  cent,  and  81  per  cent,  respectively;  nor  are 
these  different  results  due  to  any  personal  factor,  for  more 
than  one  of  the  analysts  reported  that  he  was  unable  to 
make  the  results  of  his  duplicate  analyses  tally.  Obviously 
a  test  which  yields  such  discordant  results  cannot  he 
considered  as  a  satisfactory  one  to  set  up  by  statute. 

Generally,  the  test  is  more  difficult  to  carry  out  than  the 
permanganate  test.  It  cannot  be  followed  easily,  as  there 
is  no  indication  as  to  the  rate  at  which  the  dissolved 
oxygen  is  being  absorbed,  and  if  anything  goes  wrong,  live 
day-  have  been  lost,  and  the  sample,  five  days  old,  must 
he  tested  again.  In  the  permanganate  test  the  rate  at 
which  the  colour  of  the  permanganate  disappears  can  be 

observed,  and  more  permanganate  added  as  required,  or 
the  test  immediately  repeated. 

In  (allying  out  the  test  it  will  he  necessary  to  do  a  blank 
te-t  with  each  sample,  whereas  with  the  permanganate  test 
only  one  blank  is  necessary  for  all  the  samples  tested  on 
any  one  day  ;  and  if  the  test  is  duplicated  in  each  case  the 
work  is  at  once  doubled,  and  if  two  or  three  dilutions  are 
to  he  made,  the  work  is  again  doubled  or  trebled,  so  that 
instead  of  one  bottle  for  each  sample,  8  or  12  may  be 
necessary,  and  as  half  of  these  must  be  kept  for  5  days,  the 
incubator  will  have  to  he  of  a  large  size.  This  objection 
i-  not  so  great  in  the  case  of  sewage  works  where  only  one 
01  two  samples  arc  analysed  daily,  hut,  in  the  laboratory 
of  n  Rivers  Hoard,  I  2  or  I  5  are  often  anal\  -i  <l  in  one  day, 
and  the  incubator  would  have  to  l.e  of  such  a  size  as  to 
hold  several  hundred  hot  ties.  The  extra  trouble  and 
expense  Involved  in  the  application  of  the  new  test  would, 

of  course,   he  a   small   matter  if  the  results  to  he  obtained 

were  sufficiently  valuable,  hut   this  is  by  no  means  the 

A  large  QUIlihcr  of  tests  have  heen  carried  out  side  hy 
tide,    Being    the    Riven    Hoard's   method    and   the   method 

advo<  ateq  bj  the  Royal  Commission  in  their  Fifth  Report) 
and  the  result!  have  shown  that  the  adoption  of  one  or 
other   method   make-   little,  appreciable  difference  in  the 
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classification  of  the  effluents  tested.  As  soon  as  the  precise 
conditions  of  the  new  method  of  testing  are  published 
these  experiments  will  be  repeated.  Dr.  Thresh  also 
("  Surveyor,"  1910,  Vol.  37,  p.  247)  says  that  any  effluent 
which  complies  with  the  standard  which  he  has  adopted 
would  comply  with  the  provisional  standard  suggested  by 
the  Royal  Commission  in  their  Fifth  Report,  which  was 
similar  to  that  now  recommended.  He  considers  the  tests 
now  suggested  as  troublesome  and  unnecessary,  and  this 
view  will  be  endorsed  by  many  chemists. 

Had  the  Commission  concluded  by  suggesting  the  above 
chemical  standard,  the  objections  to  the  adoption  of  their 
recommendations,  although  serious,  would  not  have  been 
insurmountable.  In  effect,  their  standard  would  have 
been  substituted  for  the  standards  of  comparison  already 
mentioned,  and  as  has  already  been  suggested  it  would  be 
well  if  an  authority  such  as  the  Royal  Commission  could, 
after  consultation  with  the  chemists  experienced  in  sewage 
analysis  make  a  pronouncement  as  to  the  characteristics 
of  a  well  purified  sewage  effluent  and  standardize  the 
various  tests  in  use. 

It  is,  however,  impracticable  to  make  any  fixed  standard 
statutory,  for  everyone  will  admit  that  it  would  be  unfair 
to  fix  a  hard  and  fast  standard  to  be  applicable  in  every 
case,  and  that  it  would  therefore  be  necessary  to  vary  the 
standard  according  to  local  circumstances.  This  would 
necessitate  each  case  being  decided  on  its  own  merits. 

From  the  questions  put  to  several  of  the  witnesses  who 
appeared  before  them  it  may  be  gathered  that  the  Com- 
mission at  one  time  intended  that  standards,  where  varied, 
should  not  be  altered  for  any  particular  town  or  sewage 
works,  but  that  different  standards  should  be  set  up  for 
different  streams,  or  for  different  stretches  of  the  same 
stream.  This  intention  does  not,  however,  appear  in  the 
present  report,  nor  is  it  practicable.  Our  streams  are  so 
small  and  their  condition  varies  so  rapidly  that  such  an 
expedient  would  practically  mean  that  every  separate  case 
would  have"  to  be  considered  by  itself. 

It  would,  therefore,  be  unfair  to  set  up  a  statutory 
standard  applicable  in  all  cases,  and  it  is  impracticable  to 
vary  standards  to  suit  individual  cases  or  different  streams. 

It  has  been  urged  that  fixed  standards  have  been  found 
of  use  in  the  Alkali  Works  Regulation  Acts  in  dealing  with 
gaseous  emanations;  but  these  impurities  are  discharged 
into  the  atmosphere,  where  any  polluting  matter  is  rapidly 
diffused  and  where  the  conditions  do  not  vary  as  they  do 
in  the  streams.  When  liquid  discharges  are  dealt  with 
(Section  5  of  the  Act  of  190(5)  an  offender  is  only  called 
upon  to  use  the  best  practicable  and  reasonably  available 
means  for  the  abatement  of  a  nuisance. 

There  are  many  reasons  which  make  a  fixed  statutory 
standard  impracticable,  such  as  the  varying  velocity, 
volume  and  quality  of  the  streams  ;  the  varying  uses  to 
which  the  stream  water  is  put ;  and  the  exceptional  diffi- 
culty in  certain  cases  of  purifying  a  peculiarly  strong 
sewage.  It  is  also  difficult  to  agree  upon  the  tests  to  be 
adopted,  and  at  the  present  day  there  is  no  sufficient  single 
test. 

The  Commission  not  only  recommend  n  general  statutory 
standard,  but  proceed  to  suggest  that  this  standard  should 
be  variable  according  to  the  dilutions  provided  by  the  dry 
weather  flow  of  the  stream  into  which  an  effluent  is  to  be 
discharged.  They  thus  at  once  encounter  the  difficulty, 
to  quote  from  their  own  Report  (par.  15,  a),  of  such  a 
system  "  requiring,  in  effect,  a  different  standard  of  purity 
for  the  sewage  or  effluent  of  each  place,  and  it  will  be 
readily  understood  that  multiplication  of  standards 
multiplies  the  difficulties  of  administering  them." 

In  the  summary  of  the  conclusions  quoted  above  no 
mention  is  made  of  the  Commission's  views  as  to  the 
quality  of  the  diluting  water  being  a  factor  needing  con- 
sideration, and  their  views  as  to  this,  given  in  the  body  of 
the  report,  are  so  conflicting  that  various  paragraphs  read 
as  if  they  had  been  drawn  up  by  different  authors. 

For  example,  in  par.  15,  c,  they  say  distinctly  that 
quality  of  river  water  should  be  taken  into  account :  in 
par.  16,  they  consider  "  that  variations  in  the  quality  of 
the  diluting  water  should  not  be  taken  into  account  "  : 
again,  in  par.  17,  they  think  that  "  the  quality  of  the 
diluting  water  should  be  assumed  to  be  constant  "  :  and 
in  par.   25,   they  suggest  that  the  standard  should   be 


relaxed  when  the  river  water  is  "  of  such  a  quality,  &c." 
Which  view  they  actually  hold  it  is  difficult  to  discover, 
but  it  is  evident  that  in  any  proceedings  taken  into  Court 
the  contending  parties  will  be  able  to  choose  quotations 
from  this  report  in  suppoit  of  diametrically  opposite 
opinions. 

The  law  as  it  stands  at  present  does  not  look  upon  the 
polluted  condition  of  a  stream  as  an  excuse  for  further 
pollution.  Liquids  are  to  be  treated  as  polluting  if  they  in- 
terfere with  what  was  the  original  character  of  the  stream 
(see  West  Riding  of  Yorkshire  R.B.  v.  Hainsworth  (1902), 
5  L.G.R.,  356).  "  It  must  not  be  said  '  see  what  a  lot  of 
filth  other  people  put  into  it  (the  stream),  and,  therefore, 
you  must  excuse  us.'  .  .  .  Everyone  could  make  that 
answer  and  the  river  would  not  bo  purified  at  all "  (see 
Staffordshire  C.C.  v.  Seisdon  R.D.C.  (1907)  96  L.T.  328; 
71  J.P.  185  ;  L.G.R.  347).  It  seems  in  fact  absurd  to  say 
that  because  a  river  is  polluted  the  measures  to  be  taken 
for  its  purification  must  be  less  stringent  than  if  it  were  a 
natural  pure  stream.  On  the  other  hand  the  view  taken 
by  the  Commissioners  (see  pars.  13  and  25),  that  when  a 
sewage  effluent  is  discharged  into  a  pure  stream  the 
standard  of  purification  may  be  relaxed,  does  not  commend 
itself  to  common  sense,  and  the  decision  of  the  Law  Courts 
seems  to  be  the  proper  one. 

In  their  conclusions  the  Commission  recommend  that 
the  chemical  standard  advocated  should  be  generally 
applicable,  but  that  a  higher  or  lower  special  standard 
should  be  adopted  where  local  circumstances  require  or 
permit.  The  only  local  circumstance  they  mention 
there  is  the  dilution  afforded  by  the  stream  affected, 
but  in  the  body  of  the  report  they  seem  to  suggest  that 
other  circumstances  must  be  taken  into  account.  For 
example  in  par.  25,  they  mention  also  the  quality  of 
the  river  water  and  the  presence  of  other  pollution,  and 
in  par.  49,  the  velocity  of  the  stream  and  the  position 
of  the  outfall. 

Taken  literally  (par.  62,  c.)  they  seem  to  recommend 
that  the  general  standard  alone  is  to  be  in  force  for  ten 
years,  for  no  modification  is  to  be  allowed  at  an  earlier 
date,  and  a  special  standard  would  evidently  be  a  modifica- 
tion. This,  however,  is  impracticable,  for  it  would 
evidently  be  unfair,  impossible  indeed,  to  insist  that  a 
IiOcal  Authority  should  treat  its  sewage  completely, 
if  there  were  a  probability  that  ten  years  hence  a  less 
complete  treatment  would  suffice.  Again,  however, 
it  is  impossible  to  say  with  certainty  what  their  intention  is. 

In  addition  to  the  recommendation  of  special  standards 
the  Commission  recommend  (par.  62,  e)  that,  with  the 
approval  of  the  Central  Authority,  any  standard  may  be 
relaxed  or  even  suspended  altogether,  and  the  power 
of  doing  this  they  say  (par.  53)  "  will  require  to  be  freely 
exercised  when  first  the  new  machinery  is  set  up."  This 
will  inevitably  bring  about  a  chaotic  state  of  matters, 
which  the  Commission  evidently  foresee  in  a  small  degree. 
They  say  (par.  53) : — - 

"  It  will  be  the  duty  of  each  Rivers  Hoard  in  the  first 
instance,  to  prepare  a  scheme  for  the  whole  of  their  water- 
shed. In  preparing  this  scheme  they  will  have  to  consider 
many  claims  for  exceptional  treatment,  some  of  which  will, 
after  local  investigation,  be  found  to  justify  the  alteration 
of  the  general  standard  ;  while  in  other  cases  where  such 
claims  are  either  not  made  or  are  made  and  disallowed,  the 
existing  works  will  be  found  inadequate  to  meet  the 
demands  of  the  general  standard.  Time  will  obviously 
be  needed  for  the  settlement  of  these  points  and  for  the 
erection  of  new  or  the  improvement  of  existing  works." 

The  recommendations  with  regard  to  relaxation  of  the 
standards  (par.  62,  e)  arc  still  more  objectionable  than 
the  preceding,  and  the  suggestion  (f),  that  in  cases  where 
there  is  a  dilution  of  500  volumes  all  tests  might  he  dis- 
pensed with  and  nothing  but  screening  or  detritus  tank 
treatment  required,  is  most  reactionary. 

It  is  a  well-ascertained  fad  thai  the  nuisance  caused  by  a 
polluted  river  comes  chiefly  from  the  polluting  suspended 
matters  in  its  waters.  Hut  in  spite  of  tins  the  Commission 
would  allow  large  amounts  of  these  obieotionaWe  solids 
to  be  discharged  from  sewage  works.  In  our  Yorkshire 
streams,  obstructed  as  they  are  by  numerous  wens,  these 
solids  would  be  deposited  above  the  weirs  and  would 
there    putrefy   and    «ivo   off   offensive   gases   and    pollute 


BO  I    VIA  KRl      REPORT  OF  ROYAL  COMMISSION   ON  SEWAOE  DISPOSAL,   1898.     [March  31.  1913 


the  waters  of  the  stream  a  process  which  can  now  be 
nu  on  in  any  of  oni  more  polluted  streams. 

Thei  ion,  a>  to  the  discharge  of  crude  sewage 

in  certain  cases,  seems  ti>  have  been  arrived  at  (par.  3S) 
after  consideration  of  one  apposite  case  only,  in  which 
their  suggested  minimum  amount   of  dilution  existed 

It  is  to  Ih-  regretted  that  the  Commission  did  not  make 
themselves  better  acquainted  with,  our  Yorkshire  rivers 
re  they  formulated  their  recommendations.  Exclu- 
ding the  ia^<>  of  the  County  Boroughs,  the  gross  pollution 
of  the  streams  i>  not  duo  to  one  or  two  isolated  discharges, 
but  to  a  long  series.  The  suggested  relaxation  or  bus- 
pension  of  standards,  if  decided  by  the  amount  of  dilution 

alone,  would  apply  to  a  great   majority  of  these,  and  at  a 

•  •  number  of  sewage  works  on  the  main  Btreama  no 

treatment  could  be  demanded  beyond  such  screening 
or  detritus  tank  treatment  as  might  appeal  necessary  to  the 

Central  Authority.  At  another  large  number,  the  only 
treatment  that  could  be  enforced  would  be  tank  treatment. 
Of  at  most  chemical  precipitation.  If  this  principle  is  also 
to  be  applied  to  the  treatment  of  trade  refuse,  the  com- 
bined effect  of  the  resulting  polluting  discharges  will  be 

sei  .  nd  the  state  of  the  rivers  will  be  worse  than 

to-day. 

If.  on  the  other  hand,  local  circumstances  other  than  the 
amount    of   dilution   are   to    be   considered,   each   case    will 

involve  a  difficult  and  prolonged  investigation  before  a 
•  onclnaion  can  be  arrived  at.  and  this  in  not  a  few  instances. 
Then  am  over  4IM»   sewage   works   under  the  supervision 

"f  the  Rivera  Board.     It  may  be  taken  for  granted  that 

whenever  fault  is  found  with  any  one  of  these,  it  will  be 
uri_'ed   that    the   Board   have   not    taken   into  consideration 

imission'fl  ret  ommendationa 
IL.  Commission  suggest  (par.  54)  that  where  an 
Authority  has  works  capable  of  meeting  the  requirements 
of  the  genera]  standard,  although  they  might  claim 
indulgence  on  tin-  ground  of  the  dilution  which  their 
effluent-  .    the    Superior    Authorities    will    rightly 

tocounteoani  eany  relaxation  which  might  involve 

ontinuing  the  use  of  existing   works.      Hut    what   will 

!<••  the  practical  outcome  of  this  attitude  of  the  Superior 

Authorities  !      If  two  limn-  arc  similarly  circumstanced  it 

will  I*-  Impossible  to  insist  that  one  shall  purify  its  sewage 

.  higher  degree  than  the  other.     They  will  inevitably 

••i    the    cheapest    purification    allowed    under    the 

lard  whi<h  applies  in  such  circumstances, 

I'«-jm >rt  dues  not  state  whether  it  is  the  intention 
of  the  Commission  that  the  provisions  of  Section  IT  of  the 
Public  Health  Act,  1875,  should  be  repealed  or  annulled; 
nor  if  private  riparian  right  be  interfered  with. 

If   the-e   remain   in   fori.,   compliance   with   a   statutory 

•lard     Mill    not    avail    tin-    polluter    of    a    Stream    as    ■  ' 

proceedings  brought  by  •>  riparian  owner. 

In   th«-    Fifth    Report,   however  (par.   :51K)  it    is  recom- 

">n  should  be  allowed  to  be  brought 

in  r-  eged  to  be  due  to  t  he  discharge 

of  .it  which  complies  with  the  standard  fixed. 

From  the  point  of  \  iew  of  public  policy  t  >  •  i  —  seem,  rerj 

In  any    pirtnul.ii  land. nd  i.--  to  be 

Central  Authority,  presumably  on  the  advice 

<>f  their  officers,  who  certainly  would  not  claim  to  have  ■> 

professional  or  local  knowlea  to  override 

without    question.     Tbii    standard 

having  been  fixed  the  action  of   the   Central    Authority 

Authority  comply  in)/   with   it 
fron  iction  on  the  part  of   i  person  injured  or 

n-  affecting  large  and  important 
be   decided    without    appeal    bj     > 
md  it^  officials. 
|ti-  -ij|fg<-»ted  (par.  66)  thai  there  is  no  need foi  a  R 
. !  hr-t  with  the  poll ut ion-  of  the  uppei  reai 
of   i  stream,   but   ratbei  thai   they  should  give  attention 
to  the  larger  pollutions,  which  generally  occur  lowei 
down  or.  en  thai  meanwhile 

•  immunities  should  abandon  the  watci 

nd  adopt  dry  consei  \  ancy,  advu  e  w  hi<  h 
will  be  entirely  m  opposition  to  the  views  of  almost  all 
purity  of  the  rivei  ifficiently  im 

portai.t  more  important  ii  tin- 

of  the  surroundings   of   dwellings,    which    will 
unly  not  be  improved  if  this  advice  is  followed,     in 


practice,  however,    no   householder  who   has  experienced 

the  convenience  of  the  water  carriage  system  will  ever 
willingly  revert  to  the  other. 

In  the  concluding  paragraphs  of  the  report,  a  few  other 
matters  are  dealt  with,  some  of  which  are  important.  It  is 
suggested  that  Local  Authorities  should  take  periodical 
samples  of  their  Bewage  effluents  and  should  keep  records 
of  the  analyses,  which  should  be  open  to  inspection  by 
Rivers  Boards  :  that  facilities  should  be  provided  for  the 
taking  of  samples  and  for  gauging  sewage  flows  :  and  that 
Rivera  Hoards  should  have  enlarged  powers  of  entry 
upon  and  inspection  of  works. 

Paragraph  60.  which  deals  with  the  discharge  of  storm 
water  sewage,  is  important.  To  such  discharges  it  is 
suggested  that  no  standards  should  apply  and  that  an 
Authority  should  only  be  required  (Fifth  Report,  pars. 
2!>4  and  295),  with  regard  to  storm  water  overflows  on 
,  branch  sewers,  to  alter  them  at  the  instance  of  the  Rivers 
Authority  when  that  body  is  of  opinion  that  they  "  permit 
an  excessive  amount  of  unpurified  sewage  to  flow  over 
them  ;  "  and,  with  regard  to  storm  water  sewage  reaching 
Bewage  worka,  that  up  to  three  times  the  dry  weather  flow 
should  be  treated  like  ordinal y  sewage,  and  that  the 
excess  should  be  treated  in  stand-by  tanks,  with  an  over- 
flow from  these  tanks.  It  is  recommended  that  in  all  these 
arrangements  for  dealing  with  storm  water  sewage  the 
Rivers  Authority  should  have  power  to  require  alterations, 
and  that  the  Local  Authority  should  have  the  right  to 
appeal  to  the  Central  Authority  in  any  case  in  which 
they  consider  the  requirements  of  the  Rivers  Authority 
unreasonable. 

On  consideration  of  this  Eighth  Report,  the  question 
naturally  arises  :  What  will  be  the  duty  of  the  Rivers 
Board  in  the  event  of  these  recommendations  being  adopted 
by  the  legislature  and  passed  into  law  '!  The  Commission 
say  (par.  47)  : — 

"In  order  to  simplify  administration  the  normal  standard 
should  be  prescribed  by  Statute  or  by  Order.  This  standard 
should  apply  to  all  sewage  discharges  into  non-tidal  waters, 
except  where  local  circumstances  are  shown  to  the  satis- 
faction of  the  Central  Authority  to  justify  a  special 
standard. 

'"  Compliance  with  this  standard  should  be  obligatory  in 
regard  to  all  discharges  of  sewage  into  non-tidal  waters,  and 
should  be  enforced  by  the  Rivers  Board  as  a  matter  of 
routine,  except  in  cases  where  it  is  shown  to  the  satisfaction 
of  the  Central  Authority  that  in  view  of  local  circum- 
stances it  is  expedient  to  prescribe  either  an  easier'  or  a 
more  stringent  standard.  In  such  cases  the  Central 
Authority  should  be  empowered  to  approve  special 
standards  to  be  enforced  by  the  Rivera  Hoards  in  place 
of  the  general   standards." 

As  already  suggested,  it  appears  as  if  they  intend 
that  this  general  standard  is  to  be  in  force  and  to  apply 
generally  for  ten  years.  It  will,  however,  as  has  been 
pointed  out.  be  impossible,  of  enforcement  in  cases  in  which 
it   is  at   all  likely  that   a  special  standard  will  afterwardl 

»pply-  . 

It  will  he  the  duty  of  the  Rivers  Hoard,  in  the  first 
instance  (par.  53),  to  prepare  a  scheme  for  the  whole  of 
their  area.  This  involves  gauging  the  streams  at  every 
point  where  a  -rmi^r  effluent  is  discharged,  and  although 
tint  Commission  state  (par.  II)  that  only  the  eiry-wcatht.r 
How  of  the  river  is  to  lie  taken  into  consideration,  they 
rive  no  definition  of  what  they  mean  by  this.  It  may 
be  the  minimum  flow  in  such  ,i  dry  tunc  as  the  suinmci  of 
I'tl  |.  or  the  average  summer  How,  or  the  How  after  a 
certain    number   of   dry    days.      In    any   case   it    is   evident 

i hat  a  long  series  ol  gaugings,  coupled  with  observations 
ol  the  rainfall  in  all  parts  of  each  valley,  will  be  necessarj 

before  any  reliable  figures  can   be  arrived  al.      Even  !hen 
the  conclusion  will  be  open  to  dispute,  for  the  accui 

gauging    of    .i     itream    is    a    most    difficult    operation,    and 
it   will  probably   be  necessary  to  engage  a  number  of  skilled 
engineers,  whose  services  will  only  he  required  during 
dnei     Bfl  "ii     of  i  lie-  year.     It  will  also  In-  neces  arj   t" 

•    actlj  and  for  considerable  periods  the  flow  ol  -«  n 
it   each  outfall.     If  it   should   be  necessary  to  take-  into 
ideration  the  velocity  of  the  stream,  and  the  presence 
of  weirs  or  pools,  and  to  estimate  the.  purity  of  its  wat 
down  to  the  next  source'  of  pollution,  as  suggested  in  pars. 
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25  and  49,  this  will  add  greatly  to  the  mass  of  information 
which  must  be  obtained.  These  observations  will  have 
to  be  made  over  considerable  periods  at  400  different 
points  scattered  over  1,000  miles  of  stream. 

Not  until  these  observations  are  complete  in  each  case 
will  the  Board  be  in  a  position  to  agree  or  object  to  a 
special  standard  being  fixed  there.  Meanwhile,  although 
apparently  the  Local  Authority  may  legally  be  asked  to 
comply  with  the  general  standard,  it  will  often  be 
impossible  in  practice  to  insist  on  this,  as  no  Court  would 
penalise  an  Authority  who  could  allege  with  any  appearance 
of  justification  that  in  a  short  time  the  works  demanded 
of  them  would  be  more  than  necessary  to  enable  them 
to  comply  with  the  law. 

Moreover,  if  a  Local  Authority  applies  to  the  Local 
Government  Board  for  their  sanction  to  a  scheme  of 
sewage  disposal,  an  Inquiry  must  be  held  as  to  the  special 
standard  with  which  they  must  comply,  as  upon  that 
will  depend  the  extent  and  nature  of  the  works  required. 
No  Local  Authority,  indeed,  is  likely  to  make  any  move 
in  the  matter  until  they  are  told  authoritatively  what 
standard  they  are  required  to  attain.  There  Avill,  there- 
fore, be  a  great  delay  in  carrying  out  any  new  sewage 
works  or  extensions  of  those  existing. 

The  Board's  laboratory  staff  will  have  to  be  considerably 
increased.  It  is  at  present  barely  able  to  cope  with  the 
work,  and  the  proposed  new  tests  will  take  considerably 
longer  and  will  require  more  attention  in  carrying  out, 
while  the  investigations  into  local  conditions  of  streams 
at  sewage  outfalls  will  entail  much  extra  work.  An 
increase  in  the  staff  will,  therefore,  be  unavoidable,  and 
as  the  laboratory  building  is  only  just  sufficient  for  the 
present  staff,  the  Board  must  be  prepared  to  add  to  it 
considerably.  As  already  suggested  the  increased  trouble 
and  expense  would  be  small  matters  if  there  were  to  be 
any  commensurate  gain,  but,  as  has  been  attempted  to  be 
shown,  the  proposals  of  the  Commission,  if  carried  into 
effect,  will  rather  hamper  than  assist  the  Board  in  its 
work,  and  it  is  difficult  to  see  how  they  will  benefit  the 
Sanitary  Authorities  under  its  supervision. 

As  a  final  consideration  reference  may  be  made  to  a  few 
concrete  cases  in  the  West  Riding  which  will  have  to  be 
decided  should  the  Commission's  recommendations  be 
embodied  in  a  Statute. 

In  the  cases  of  Leeds  and  Sheffield,  the  outfalls  of  the 
sewage  works  are  on  the  Rivers  Aire  and  Don  respectively  at 
points  immediately  below  weirs,  by  which  in  dry  weather 
nearly  the  whole  flow  of  river  water  is  diverted  into  canal 
cuts,  so  that  it  does  not  reach  the  river  again  in  one  case 
for  1J-  miles,  in  the  other  for  8  miles.  Are  these  towns 
then  to  be  compelled  to  comply  with  the  most  stringent 
standard,  seeing  that  they  are  not  assisted  by  any  dilution 
of  their  effluents,  and  will  they  submit  to  this,  while  their 
near  neighbours  are  let  off  with  much  more  lenient  treat- 
ment. 

Again,  Wakefield  possesses  two  sewage  works,  one,  the 
principal,  on  the  left  bank  of  the  Calder ;  the  other, 
for  a  suburb,  on  the  right  bank,  and  these  are  nearly 
opposite  one  another.  The  volume  of  sewage  at  the 
former  works  is  about  2  million  gallons  a  day,  a  ad  at  the 
latter  about  150,000  gallons.  According  to  the  recom- 
mendations of  the  Commission  it  would  appear  that 
the  standard  for  the  larger  works  should  be  altogether 
different  and  much  more  stringent  than  that  for  the 
latter,  inasmuch  as  the  available  dilution  is  very  much 
greater  in  the  latter  case. 

In  the  case  of  Horsforth,  on  the  River  Aire,  even  a  more 
ridiculous  proposition  must  be  decided.  The  bulk  of 
the  district  is  sewered,  and  the  sewage  is  disposed  of  at 
works  which  yield  an  effluent  in  which  fish  have  been 
found  to  thrive.  About  100  houses  are  not  connected 
to  the  sewage  works,  but  discharge  their  sewage  untreated 
to  the  river  by  several  outlets.  At  any  one  of  these, 
or  indeed  reckoning  them  all  together,  there  is  much 
more  than  500  dilutions  of  the  sewage.  Is  there  then 
to  be  no  necessity  for  the  Sanitary  Authority  to  treat  this 
sewage  ? 

Instances  like  these  could  be  multiplied  by  scores.  It  is 
hoped,  therefore,  that  these  recommendations,  like  those 
of  the  1868  Commission  as  to  standards,  may  never  pass 
into  law.     Whether  they  do  or  not,  they  will  tend  to  rate 


difficulties  in  the  work  of  the  Rivers  Board.  It  is  easy  to 
foresee  that  they  will  be  quoted  in  every  case  taken  into 
Court,  and.  as  lias  been  pointed  out,  there  will  be  no 
difficulty  in  choosing  quotations  in  support  of  quite 
opposite  views.  Something  of  this  kind  of  trouble  is 
alreadv  being  experienced,  for  at  Newark,  it  is  reported, 
(- .Municipal  .Journal,"'  29th  Nov.,  1912.  p.  1513),  the 
Corporation  are  considering  an  application  for  the 
rescission  of  an  Order  of  Court  which  the  Notts  County 
Council  have  obtained  against  them  for  polluting  the 
River  Trent,  their  plea  now  being  that  the  dilution  of  their 
sewage  is  so  great  that,  according  to  the  Royal  Commission, 
it  requires  no  treatment.  In  Staffordshire,  too,  ("Sanitary 
Record,"  27th  December,  1912,  p.  27),  this  report  has 
already  been  made  the  excuse  for  not  proceeding  with  a 
sewage  scheme  which  had  been  prepared  for  the  approval 
of  the  Local  Government  Board. 

It  is  easy  to  bring  forward  destructive  criticism  upon 
proposals  such  as  those  of  the  Commission,  but  more 
difficult  to  suggest  a  better  plan.  At  present  a  Prosecuting 
Authority,  in  taking  a  case  before  the  Courts  under  the 
Rivers  Pollution  Prevention  Act,  1876.  must  prove  that 
there  are  polluting  effluents  discharged  to  a  stream, 
but  under  Section  3,  as  previously  shown,  the  person 
charged  is  not  to  be  deemed  to  have  committed  an  offence 
if  he  is  using  the  best  practicable  and  available  means  to 
render  the  sewage  harmless,  provided  that  the  sewage  is 
being  discharged  by  a  channel  in  existence  in  1876.  The 
Court,  under  Section  10,  may  remit  to  skilled  parties  to 
report  on  these  means,  and  under  Section  12,  a  certificate 
granted  by  an  Inspector  of  the  Local  Government  Board 
to  the  effect  that  the  means  used  are  the  best  or  only 
practicable  and  available  is  to  be  taken  as  conclusive 
evidence.  Why  should  not  these  provisions  be  slightly 
altered  and  made  general  ?  If  a  Rivers  Authority  take 
proceedings  against  a  Sanitary  Authority  or  other  persons 
it  might  well  be  a  defence  to  say  that  they  are  using  the 
best  practicable  and  reasonabby  available  means  (the 
words  used  in  Section  4  with  regard  to  trade  refuse)  for  the 
purification  of  their  sewage.  A  dispute  upon  this  point, 
might  very  well  be  referred  by  the  Court,  or  directly 
without  application  to  the  Court,  to  the  proposed  Central 
Authority,  whose  opinion  should  be  decisive,  and  whose 
certificate  should  be  accepted  as  conclusive  evidence  and  a 
bar  to  all  proceedings  under  Rivers  Pollution  Prevention 
Acts.  If  the  circumstances  of  the  case  were  to  alter, 
or  if  better  methods  of  sewage  purification  were  discovered, 
the  case  might  again  be  referred  to  the  Central  Authority 
for  their  decision.  It  may  be  urged  that  this  plan  is 
practically  embodied  in  existing  legislation,  and  has 
scarcely  ever  been  brought  into  use,  but  the  reason  for 
this  is  obvious.  No  Sanitary  Authority  which  has  been 
prosecuted  has  been  able  to  advance  any  real  claim  that 
they  were  using  the  best  practicable  and  reasonably 
available  means  to  purify  their  sewage. 

Proceeding  on  the  above  lines  there  would  be  no  need  to 
set  up  a  statutory  standard,  but  as  already  suggested 
it  would  be  well  if  the  Central  Authority,  after  a  little 
experience,  were  to  state  what  are  the  characteristics 
of  a  well-purified  sewage,  not,  however,  in  terms  of  one 
test  alone. 

The  case  where  a  Sanitary  Aut  hority  is  about  to  construct 
sewage  works  and  desires  to  know  what  amount  of  purifica- 
tion is  requisite  can  be  dealt  with  by  existing  machinery. 
Daily  the  Local  Government  Board  are  deciding  this 
question  in  regard  to  applications  for  loans  for  the  con- 
struction of  sewage  works. 

In  conclusion  I  wish  to  express  my  thanks  to  those 
chemists  who  have  so  greatly  added  to  the  interest  of  the 
paper  by  their  kindness  in  performing  the  analyses  to 
which  reference  has  been  made. 

Summary. 

There  is  at  present  no  statutory  standard  for  sewage 
effluents.  Sanitary  Authorities  must  use  the  best 
practicable  and  available  means  to  render  their  sewage 
harmless. 

The  officers  of  Rivers  Authorities  have  adopted  standards 
of  comparison  which  ought  to  be  brought  into  line  with 
one  another,  but  all  are  of  opinion  that  a -tat  ut<ry  standard 
is  impracticable. 
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The  Commission  suggest  that  a  general  Btandard  Bhould 
be  find,  hut  that,  in  some  eases,  according  to  local 
circumstances,  a  mote  -t  ringed  standard  should  be  adopted, 
and  in  others  that  the  Btandard  Bhould  be  relaxed  or 
suspended. 

The  first  test  adopted  m  the  amount  of  suspended  matter 
present  :  the  Beeond  is  the  amount  <>f  dissolved  oxygen 
taken  up  from  tap  water  during  5  days'  incubation.  The 
tirst    tesl    ia    reasonable;     the    Beeond    is    unneoessarily 

troublesome,   and    likely    to   yield   disoordanl    results,   and 

rentiers  useless  the  analytical  results  hitherto  accumulated. 

The  1  variation  of  standards  will  necessitate  i 

decision  in  each  ease,  apparently  after  consideration  of  all 
the  loeal  otroumstaa 

The  l  relaxation  or  suspension  of  standards  is 

most  reactionary,  and  will  cause  increased  pollution 
of  the  streams. 

If  the  view-  of  the  Commission  are  adopted  by  the 
-lature  the  work  of  the  Rivera  Board  will  he  greatly 
increased,  and  an  increased  statl  ami  increased  laboratory 
accommodation  will  be  Doeessary. 

In  ani  esse,  the  recommendations  will  add  greatly 
to  the  difficulties  of  the  Board's  work,  and  to  the  delays 
of  Banhary  Authorities  in  carrying  out  schemes  of  sewage 
disposal. 

Finally  a  plan  i-  BUggested  whoneby,  with  very  little 
alteration  of  existing  legislation,  Sanitary  Authorities 
may  t»-  safeguarded  by  the  proposed  Central  Authority 
against  undue  requirements  of  Local  Rivers  Authorities. 

In-,  r/ssioH. 

The  Chairmvn  -aid  that  their  would  appear  to  be 
difficulty  in  fixing  any  statutory  Btandard  for  the  purity 
oJ  sewage  ef&uenta  to  be  available  in  all  cases.  The 
oondhiom  varied  so  much  in  different  localities  that 
possibly  the  best  course  to  adopt  would  be  to  give  more 
discretionary  power  to  local  authorit  ii 

Mr.  W.  Mi  1>.  Mv<  kkv  considered  that  the  Commission's 

•  irt  was  ■  ."""I  attempt  to  deal  with  a  very  difficult 
ansstlOD..  A-  regards  analytical  methods,  no  doubt  the 
five  days  nn  ubation  was  a  difficulty,  but  he  did  not  con- 
-|'I>t  if  a  Berioua  difficulty  ;  and  though  there  were  dis- 
erepanriwB  in  tin-  results  given  by  the  different  ohemiste 
who  had  been  a-ked  to  t.  tmpleof  Bewage  effluent 

ihev  mu-t   remember  that  the  test  was  a  new  one  to 

all  the  chcmi-t-.      It  was  not  difficult  in  a  laboratory  fitted 

up  for  the  work  ;  if-  nsefumesa  must  be  the  Gist  considera- 

..  and  from  what  was  -aid  in  the  Report  it  appeared  to 

Se  did  not  agree  with  Dr.  Calvert  in  objecting 

be  recommendation  of  the  ( lommJssionera  that  sparsely 

inhabited    area*    might    with   advantage    discontinue   the 

water  earriai  m  and  adopt  dry  treatment. 

.Mr.  F.  W.  Rn  h  lkdsos  -aid  that  then-  pra   one  paragraph 
in  the  report  of  the  Local  Qovemment   Board  which  indi- 
d  that  the  suggestion  of  the  West  Riding  Rivera  Hoard 
had  been  accepted  in  regard  to  shaking  up  the    era 

In  hi-  opinion  it  wa-  impossible  to 
horn  •  neb     sewage,    and    when   one   took    60 

quantities  it  was  quite  possible  that  in  one  of  these  c 
might  be  -one  small  in-ect  or  -mall  piece  of  faeca]  matter 
uhieh  would  L'i'.  iderable  quantity  of  albuminoid 

ammonia  •   whereas  another  SO  c.c.  taken  from  the  sanv 

•  le  might  riot  contain  the  lump  of  impurity  and  would 

shoe  iponding  difference  m  regard  to  this  impoi  tant 

-'itiient.  ■  managen  naturally  liked  to  -how 

as  much  purification  ible.     Mere  Bedimentation  in 

a  bucket  would  show  a  considerable  degree  of  purification, 

all  of  which  wa-  credited  to  tie-  method  of  t  reatmenl    D 

att;  Hehadalwaj    treated  the  sediment 

and  •  ■  ruled  m  i  peratelj  from  the  oleai 

red  liquid  and  had  been  able  to  obtain  nnifoi  m results. 
i  hie  to  know  what  the  impui  it  u 

•  bothinthesedimenl  and  in  the  filtrate,  and  to*  oonsidei 

quite  apart  from  each  other. 
Dr.  Om.kki-.t  Powxkb  (Manchi  dd  that  it   was 

important  that  ehemist*  ihould  come  ;.,    omt  Bgreemenl 
as  to  the  real  meaning  of  the  analytical  figuret  in  ■ 
analy-i-.    The  same  numerical  result    might  mean  tot. ill. 
different  the  effluent  wai  di  lived 

from  weak  or  strong  produced  by  different 

•  differen  uneappan 


in  the  ease  of  "  strong  "sewage  but  were  often  lost. sight  of 
with  ordinary  dilute  town  sewage.  Thus,  working  ill 
India  with  a  sewage  of  only  10  gallons  per  head  strength, 
much  less  dilution  than  was  usual  in  England,  effluents 
had  been  obtained  which  could  not  have  passed  any  of  the 
standards  hitherto  in  use.  but  which  had  been  discharged 
into  a  small  pond  for  years  without  any  nuisance.  Some- 
times an  effluent,  e.g.,  from  a  percolating  filter  treating 
strong  sewage,  was  full  of  living  organisms,  larvae,  infusoria., 
ivc  which  would  give  very  high  nitrogen  figures  and  which 
\  el  were  assist  ing  in  the  further  purification  of  the  effluent . 
Again  it  was  possible  by  preliminary  anaerobic  treatment 
of  sewage,  followed  by  filtration,  to  get  apparently  more 
breaking  down  of  organic  matter  than  was  possible  by 
equivalent  aerobic  treatment,  but  it  was  often  at  tho  cost 
of  serious  nuisance.  So  long  as  the  effluent  from  aerobic 
treatment  was  non-putrefactive  the  actual  analytical 
figures  appeared  of  comparatively  small  moment.  For  all 
these  reasons  he  welcomed  the  dissolved  oxygen  test  as  a 
standard  of  comparison,  as  giving  a  more  accurate  measure 
of  the  real  purification  attained  than  many  tests  now 
commonly  used. 

.Mr.  J.  H.  Wright  said  that  the  5  days  incubation  test 
was  one  that  in  inexperienced  hands  might  give  very 
erroneous  results.  Moreover,  a  works  manager  could  not 
wait  5  or  it  might  possibly  be  10  or  more  days  before  he 
could  learn  how  his  tanks  and  beds"  were  working.  If  the 
4  hours  oxygen  absorption  test  were  taken  along  with  the 
albuminoid  ammonia  test  one  could  gauge  results  in  a  few 
hours.  A  fixed  standard  could  not  in  fairness  be  adopted 
for  all  sewage  works  and  farms  ;  this  matter  ought  to  be 
left  to  the  various  Rivers  Boards.  Full  power  was  given  to 
County  and  District  Councils  and  why  not  to  Rivers  Boards. 
By  the  time  a  Royal  Commission  had  finished  its  labours 
it  was  time  for  another  enquiry.  He  was  surprised  to  hear 
the  dry  closet  system  advocated  in  preference  to  the  water 
closet  system.  It  was  well  known  that  since  the  water 
closet  system  had  been  generally  adopted  contagious 
diseases  had  been  less  prevalent.  One  means  of  keeping 
down  the  common  house  fly  was  by  insisting  on  the  water 
closet  system. 

Mr.  W.  D.  Scouller  said  that  a  new  test  for  sewage 
effluents  should  not  only  be  accurate,  but  should  also 
tell  more  about  the  nature  of  sewage  effluents  than  the 
present  tests.  The  5  days'  test  recommended  by  the 
Commission  was  reliable  and  accurate.  A  5  days'  test 
must  represent  more  naturally  than  a  4  hours'  perman- 
ganate test  the  actual  process  by  which  the  polluted 
matter  in  effluents  absorbs  oxygen  from  river  water. 

The  following  samples  showed  that  the  5  days'  test 
differentiates  between  two  waters  more  readily  than  the 
4  hours  or  albuminoid  nitrogen  : — 


Tarts  per  100,000. 

A. 

B. 

Oxygen  disappearing  in  5  days  at  18-3°  C. 

0-68 
0-105 
0-28 
1*80 

4-45 

0-30 

0-088 

11-87 

1-15 

1-96 

These   two   waters   would   pass  the   Mersey  and    Irwcll 

t  andard,  and  would  be  classed  as  fair  by  the  West  Riding 

Rivers  Board.      Tin    New  ( 'onmiission  standard  would  pass 

B  and   reject    A  ;     and   rightly  BO,    because    A    was  a  weak 

ewage  while  B  was  a  filtered  effluent. 

The  following  samples  were   taken  from  a  river  above 

and  below  a  sewage  out  fall  works  : — 


Pari  >  per  100,000. 

400  yds. 
above      Outfall 
sewage    effluent. 
outfaP. 

SO  yds. 

below 

outfall. 

Oxygen  absorbed  In  i  hours  at  80"  v. 

Oxygen  d               mi?  in  5  days  at 

'.' 

0-50 
0-10 

3-15 

10-00 

0-62 
0*60 

The  liver  WS     polluted  with  4'.")  per  cent.  seWSgG  effluent, 
by  4  hours'  test  and  :5-7  pel  cent,  by  5  days'  test.     Tho 
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increase  in  4  hours'  test  of  river  water  was  24  per  cent,  and 
400  per  cent,  by  5  days  test.  Again,  by  the  4  hours'  test 
the  effluent  was  6-3  times  greater  than  the  river  water, 
while  by  the  5 days'  test  the  effluent  was  109  times  greater 
than  the  river  water.  The  New  Commission  test  was  thus 
much  more,  delicate  than  the  4  hours'  test,  and  showed 
in  a  striking  manner  the  nature  or  character  of  organic 
matter  in  waters. 

The  period  of  5  days  before  obtaining  a  result  was  not 
serious  for  an  administrative  body.  It  was  more  serious 
for  a  works,  but  a  good  works  manager  would  soon  devise 
a  rapid  test  to  control  his  plant.  The  temperature  at. 
which  the  test  took  place,  viz.,  (>.>c  P.,  was  a  convenient  one 
and  could  easily  be  maintained  all  the  year  round. 

Dr.  Calvert  seemed  to  argue  that  the  Commission  test 
was  invalid  because  most  of  the  effluents  reached  the 
sea  in  less  than  S  flays.  He  also  said  that  the  nuisance 
caused  by  pollution  of  rivers  came  chiefly  from  polluted 
suspended  matters,  and  that  these  solids  would  be  deposited 
above  the  weirs  and  create  a  nuisance.  The  effluent 
could  not  be  in  the  sea  and  also  above  the  weir. 

Dr.  H.  M.  Wilson  said  that  in  his  opinion,  existing 
legislation,  with  very  slight  modification,  would  meet  all 
the  requirements  of  the  case.  When  there  was  any  dispute 
between  a  Rivers  Authority  and  Sanitary  Authority  as  to 
the  efficiency  of  the  purification  of  sewage  by  the  latter, 
the  dispute  should  be  settled  by  the  proposed  Central 
Authority,  who  should  not,  however,  be  tied  hard  and  fast 
by  any  statutory  standard.  No  single  chemical  test 
should  be  relied  upon  to  determine  whether  a  sewage 
effluent  was  satisfactory  or  otherwise. 

Mr.  W.  E.  Speight  said  that  it  would  not  be  reasonable 
to  expect  large  towns  and  cities,  the  sewage  of  which  is 
large  and  contains  trade  waste,  to  attain  extreme  purity. 
If  it  can  produce  an  effluent  which  will  not  give  rise  to  any 
nuisance  when  discharged  into  a  stream,  they  had  done 
all  that  was  reasonably  necessary.  The  Royal  Commis- 
sion were  on  right  lines,  in  taking  into  account  local  con- 
ditions, and  in  recommending  a  standard  of  purity,  which 
would  safeguard  the  interests  of  public  health  without  being 
difficult  of  attainment.  He  thought  that  the  new  tests 
proposed  were  nearer  the  ideal  than  the  former  tests, 
because  they  more  nearly  approximated  the  actual  con- 
ditions which  took  place  in  a  stream.  In  the  words  of  the 
Commission, 

The  five  days'  test,  represented  more  naturally  the 
actual  process  by  which  the  more  readily  oxidisable  con- 
stituents of  the  polluting  matter,  absorb  oxygen  dissolved 
in  the  river  water.  Permanganate  on  the  other  hand 
was  a  vigorous  oxidising  agent  which  might  oxidise  sub- 
stances contained  in  the  polluting  matter  which  would 
not  take  up  oxygen  under  natural  conditions,  at  all  events 
not  at  a  rate  which  would  de-oxygenate  a  stream. 

The  author  considered  the  Commission  unfortunate  in 
suggesting  the  use  of  a  particular  method  of  carrying  out 
the  Dissolved  Oxygen  Test  in  their  Fifth  Report.  Since 
the  issue  of  the  Fifth  Report  the  Commission  had  issued 
instructions  to  various  chemists,  who  had  been  helping 
them  in  connection  with  the  present  or  Eighth  Report, 
giving  exact  details  of  the  method  to  be  adopted  in  carry- 
ing out  this  test.  The  method  suggested  was  the  Rideal- 
Winkler,  and  not  the  one  which  Dr.  Calvert  mentioned  as 
being  unreliable.  The  report  also  stated  (footnote  p.  6) 
that  details  of  methods  would  be  furnished  in  the  Appendix 
to  the  Report,  and  he  fully  believed  that  these  details 
would  follow  the  lines  of  those  given  to  the  chemists 
referred  to. 

The  Commission  were  well  advised  t « •  substitute  a  figure 
giving  the  dissolved  oxygen  taken  np  by  the  sample  as 
discharged,  for  that  suggested  in  the  Fifth  Report  viz., 
the  dissolved  oxygen  taken  up  by  the  sample  after  filtra- 
t  ion  through  paper.  Five  days  was  an  awkward  period  of 
incubation.  If  the  Commission  found  that  the  figures 
given  in  24  hours  or  48  hours  were  not  sufficiently  reliable 
for  the  purpose  of  a  standard,  7  days  would  have  been  a 
much  more  convenient  period.  Dr.  Calvert  seemed  to 
object  to  65°  P.  as  the  temperature  of  incubation,  and 
would  prefer  80°  F.  He  cited  the  case  of  the  River  Don, 
which  in  summer  had  been  found  to  have  a  temperature  of 
90°  F.  due  to  the  presence  of  condensing  water.  Surely 
this  was  an  exceptional  case,  and  in  fixing  a  standard,  one 


should  take  the  conditions  obtaining  in  normal  streams, 
and  not  abnormal  ones.  Such  cases  as  that  of  the  River 
Don  could  be  dealt  with  on  their  merits,  as  the  report 
suggested,  and  a  more  stringent  standard  fixed  if  the.  Rivers 
Board  coasidered  it  necessary.  There  was  no  difficulty 
in  keeping  an  incubator  at  65°  F.  Hearsons  Cool  Incu- 
bator Model  C.  worked  quite  satisfactorily.  In  the  hot 
summer  of  1911  it  was  necessary  to  use  ice  on  a  few  davs. 
but  generally  speaking,  the  circulation  of  cold  water 
through  the  jacket  was  quite  sufficient.  He  was  surprised 
at  the  big  divergence  in  the  results  obtained  when  the  same 
sample  was  incubated  with  2  and  9  volumes  of  water 
respectively.  He  admitted  that  the  bigger  the  dilution  the 
greater  was  the  multiplication  of  error,  but  he  had  made 
determinations  at  different  dilutions  and  had  not  found 
the  same  discordance  in  the  results.  Was  not  the  per- 
manganate test  open  to  the  very  same  objection  ?  If 
the  same  sample  were  examined  by  the  permanganate 
test  as  cariied  out  by,  say,  The  West  Riding  Rivers  Board. 
The  Mersey  and  Irwell  Joint  Committee,  and  the  Royal 
Commission,  the  discordance  of  the  results  would  be  as 
marked  almost  as  those  quoted  by  Dr.  Calvert. 

The  report  was  also  said  to  be  not  at  all  clear  on  the 
question  of  quality  of  diluting  river  water.  There  might 
be  some  ambiguity  about  it,  but  he  attached  the  same 
meaning  to  the  paragraphs  dealing  with  this  point,  as 
most  of  his  colleagues  did.  If  a  mixture  of  effluent  and 
river  water  taken  at  a  point  where  the  two  have  thoroughly 
mingled,  absorbed  more  than  0-4  parts  of  dissolved  oxygen 
per  100,000  in  5  days,  there  was  danger  of  a  nuisance. 
If  this  were  adopted  as  the  standard,  a  local  authority, 
whose  works  were  situated  on  the  lower  reaches  of  a 
stream,  would  be  penalised  if  the  stream  were  polluted 
before  it  reached  the  works.  The  Commission  had  there- 
fore preferred  to  fix  a  standard  of  purity  for  the  effluent 
itself,  assuming  that  by  the  enforcement  of  the  standards 
set  out  in  the  report,  the  rivers  would  eventually  become 
much  more  uniform  in  quality  and  would  not,  alone, 
absorb  more  than  0-2  parts  of  dissolved  oxygen  per  100,000 
in  5  days.  The  difficulty  he  saw  in  that  was  that  in 
industrial  areas  the  discharge  of  trade  effluents  into 
streams  would  seriously  affect  the  conditions,  unless  a 
similar  standard  were  applied  to  such  discharges. 

Dr.  Calvert  also  mentioned  weirs,  as  being  likely  to 
provide  places  where  solids  might  be  deposited,  in  cases 
where  relaxed  standards  were  applied  for.  The  report, 
however,  met  this  objection  by  stating  that  where  any 
relaxation  of  standards  was  allowed,  there  must  be  a 
proviso,  that  the  condition  of  the  river  must  be  such,  as 
to  prevent  the  accumulation  of  solids  in  any  particular 
spot,  etc. 

Mr.  Thompson  (Chemist  to  Leeds  Sewerage  Committee ) 
agreed  that  the  Eighth  Report  was  somewhat  contra- 
dictory and  displayed  a  lack  of  appreciation  of  the  practical 
side,  of  this  difficult  problem.  It  was  also  unfortunate 
that  the  appendix  had  not  yet  been  issued. 

Assuming  that  it  was  wise  to  judge  the  state  of  oxidation 
of  an  effluent  by  only  one  test,  that  test  should  be  based 
on  the  amount  of  dissolved  oxygen  absorbed,  for  this 
indicated  the  liability  of  the  effluent  to  undergo  anaerobic 
fermentative  change  more  accurately  than  the  per- 
manganate test.  But  the  "  S  days'  test  "  was  too  complex 
for  the  purpose  ;  the  period  of  incubation  was  awkward, 
and  did  not  represent  the  actual  conditions  in  the  stream, 
for  there  the  mixture  continually  dissolved  more  oxygen 
by  agitation  with  the  air  and  in  most  cases  reached  the  sea 
long  before  5  days  had  elapsed.  The  necessity  for  dilution 
with  tap  water  means  that  tap  water  "  blanks"  iuu-t  be 
done  to  insure  accuracy  and  agreement  between  the  results 
of  different  chemists.  Much  la  hour  and  time  would  be  -a  \  ed 
by  taking  the  "  24  hours'  test"  without  dilution  as  a 
standard.  Leeds  experience  showed  that  no  putrescent 
effluent  absorbed  less  than  0 — 5 parte  per  UKt.(MX)  oxygen 
in  24  hours.  Another  important  factor  which  should  be 
considered  in  judging  the  quality  of  an  effluent  was  the 
amount    of  dissolved  oxygen   it   contained   on   leaving  the 

works;  a  good  percolating  bed  effluent  was  usually  about 

SO    per   cent,    saturated    and    would    not    deoxy'.'enate    the 
stream  at  all  in  many  cases. 

The  standard  for  suspended  solids  was  too  stringent, 
at  any  rate  for  towns  where  the  sewage  contained  a  large 
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.mil  variable  quantity  <>l  track  waste.  The  Wesl  Ridings 
Kin .  i -  Board  standard  of  *  parte  per  100.000  was  more 
licable,  and  this  amounl  would  not  be  detrimental 
to  the  stream.  Sufficient  emphasis  had  perhaps  not  been 
laid  on  the  change  in  the  amount  of  suspended  solids  and 
<li»-">l\,-l  o.\\  ijt'ii  whit  h  might  take  phw  e  between  sampling 
and  anal 

■:.   the   present    method  <>f  judging   the  efficiency 
i  work-  on  one  dip  sample  ( < >ft»-ii  taken  at  the  worst 
time  of  the  daj )  collected  every  two  01  three  months  was 
verj,  unsatisfactory.     To  obviate  this  at  large  works  where 
syst  inalysoa  wen-  performed,  would  it  be  feasible 

Riven  Board  to  have  access  to  the  results, 
and  then  check  them  two  <>r  three  times  a  year  by  sending 
i    Board  .  h<  ini-t   for  a  da]    to  the  Works  Laboratory  to 
\>U--  taken  at    intervals  1     If  such  a 
jtossible  the  Rivers  Hoard  Inspectors  would 
time  for  supervising  works  not  under  efficient 
acientihe  control,  and  the  Board  Chemists  would  be  able 
d  knowledge  of  sewage  disposal 
•■■  ;i\  i  general  statutory  standard,  especi- 
ally one  aa  stringent   as  that   indicated  in  the   Report, 
■trongly  opposed  by  local  authorities,  although 
the  Central   Authority   ought    to  substitute  one  standard 
in  the  variety  of  provisional  standards  used  in  different 
■  1 1— t  t  be  present  time, 

Dr.  1-  L.  Llotd  -aid  thai  since  different  amounts  of 

Mrbed  from  the  water  in  daylight  and  ill 

the  dark,  the  dissolved  oxygen   figure  would   be   partly 

■  ndent    ii|h.ii    bacteria.     The    absorption    in    daylight 

U  than  in  the  dark,  the  test  should  be  always 

.   "Ut    under  the   same  conditions.     Bacteria   also 

thrived  or  developed    more   quickl}    in   alkaline   than   in 

i  liquids,  and  since  some  effluents  were  acid  and  others 

alkaline,   there   should    be   standards   for   each   class   of 

effluent.      The    •">  ^^\~'   test,    although  it    might    serve, 

_'  uith  othei  .i  means  of  judging  the  quality 

D  effluent,  should  I"    H-pl.u  ed  by  a  .-imihr  test  ill  which 
the  time  of  incubation  was  24  hour-. 

Mr.  I  A.  Haiti  said  desirable  as  it  was  (if  prac- 

■bt.iin  uniformity  of  aim  for  the  guidance  of 
tary    Authorities    in     producing    harmless     sewage 
•  ft)  •  he  did  not  think  that  they  had  reached  that 

•Ur  i  which  would  warrant  the  establish- 

ment of  a  I-  tutory  standard.     Every  Royal  Com- 

mission, appointed  to  inquire  and  report  on  th< 
question  during'  the  last  i t,  had  advocated  some 

profMMal  of  this  nature,  but  so  far  it  had  n<\  er  passed  into 

It  »».<  no»  proposed  to  adopt  certain  teste  to  be  nin- 
ths index   of  ascertaining   whether  an 
effli.'  formed  to  a  definite  legal  standard,  and  the 

qjreased   upon   the   suitability  and  efficiency   of 
id-ho»i  divergence.     Doubt  even  had 


been  expressed  as  to  whether  the  real  significance  of  the 
chemical  indices  in  relation  to  defining  pollution  was 
sufficiently  understood. 

If  a  standard  was  to  bo  imposed,  it  ought  to  be  built 

upon  a  foundation  of  fact  and  not  upon  hypothesis.  They 
fully  appreciated  in  this  Eighth  Report  the  practical 
difficulties  which  surround  authorities  in  putting  it  into 
operation. 

Reference  had  been  made  to  the  anomalous  position  of 
some  of  the  towns  on  the  rivers  ('alder  and  Aire,  if  the 
standards  outlined  in  the  Eighth  Report  were  applied  to 
their  rivers.  For  instance,  in  t  he  case  of  the  Leeds  Sewage 
Works,  for  which  powers  were  obtained  only  in  1908.  in 
a  dry  season,  owing  to  the  barrage  and  weiring  of  the 
River  Aire  and  to  the  prescriptive  rights  of  riparian 
owners  and  of  a  Canal  or  Navigation  Authority  to  use 
river  water  for  the  purpose  of  their  navigation,  there 
would  be  long  periods  during  which  there  would  lie  practi- 
cally no  flow  of  river  water  at  the  point  where  the  sewage 
effluent  from  the  Leeds  Works  discharged  into  it.  Another 
feature  which  required  consideration  was  the  nature  of 
the  weirs  now  constructed  across  the  river  which  caused 
accumulation  of  suspended  matter  in  the  time  of  minimum 
flow  and  affect  the  quality  of  the  river  water.  Something 
should  be  done  towards  substituting  movable  or  adjus- 
table weirs,  such  as  the  "  Stoney  Sluice,"  which  would 
prevent  these  accumulations  of  deposit. 

So  far,  if  an  authority  had  not  been  taking  the  best 
available  practical  means  to  prevent  pollution  of  the  river 
with  their  effluent,  the  Rivers  Board  had  not  hesitated 
when  other  means  have  failed  to  compel  that  authority 
to  do  its  duty.  An  impracticable  legal  statutory  standard 
would  go  far  to  establish  in  their  minds  a  sense  of 
injustice  which  would  retard  rather  than  promote  a 
satisfactory  solution  of  the  rivers  pollution  question. 

Dr.  Calvert,  in  reply  to  Mr.  Richardson,  said  that  he 
could  not  agree  that  the  samples  should  be  settled  or 
filtered  before  analysis.  The  chemists  who  had  so  kindly 
carried  out  the  tests  were  not  all  new  to  the  work  ;  fully 
half  of  them  had  performed  the  test  almost  as  a  daily 
routine  for  the  past  year  or  two.  In  reply  to  Mr.  Scouller's 
contention  that  the  sewage  works  manager  should  devise 
a  rapid  test  to  control  his  plant,  such  a  test  should  be  the 
one  selected  as  the  basis  of  a  standard.  The  point  raised 
by  Dr.  Lloyd  as  to  the  bacterial  nature  of  the  test  was 
another  factor  tending  to  give  variable  results  with  differ- 
ent dilutions  and  according  to  whether  the  test  was  carried 
out  in  the  presence  or  absence  of  light.  Dr.  Fowler's 
remarks  were;  very  important  and  would,  he  thought,  lead 
to  the  formulation  of  a  standard  based  upon  the  percentage 
purification  which  a  sewage  had  undergone,  but  such  a 
standard  could  not  be  considered  satisfactory  from  an 
administrative  point  of  view. 


Journal  and  Patent  Literature. 

itained  i>v  poet  bj  remitting  as  followi 
trollei  ol  the  Patent  Office,  w  .   Temple    Franks,  Esq.,  Southampton  Buildings,  Chancery  banc, 
London    u  < 

at  J 
Pteneh      i   ir  Patents  'late. i    1902  t..   i 'Hi?  Inclusive,   Belin  et  <  lie.,  66,   Rue  dea  Krancs   Bourc 

Patents  fr'.m  date,   b'Imprlmorie  National)     -'.     Hue  Vleille  du  Temple,  Paris. 

full  particulars)  to  Kalaeruch  Palentamt,  Berlin,  Germany. 


I.  GENERAL  PLANT  ;  MACHINERY. 

lion    '//  ,h..    r,j 

■  i,''  motors.     II.   .-hint.  i.     (  i,.  m./. 
I'tl       r. 

■■■ 

ircl    w<  • 

:  dui 


i'.  any  fault  in  the  lubricating  oil  but  to  impuritiei  "i 

dust  and  t  lie  like  which  have  no'    been  removed  during  the 

.     Increased  friction  is  thus  set   up  which  oausei 
heating   and   carbonisation   of  the   lubricating  oil.     For 

[ill  .  a  dark  brown  deposit    from  III"  cylinder  of  a 

tv    contained    10  per-  cent,  of  Bubstances  soluble  m 
chloroform,  consisting  of  H  per  cent,  of  a  dark   vi 

mincal   oil   and   2   per  cent,   of   hard   a.philtum   (insoluble 

in  petroleum  spirit).     The  portion  insoluble  in  chloroform 
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comprised  75  per  cent,  of  carbonaceous  organic  matter 
and  15  per  cent,  of  inorganic  iron  compounds.  Com- 
parative tests  with  two  lubricating  oils  of  known  behaviour 
in  the  same  gas  engine  gave  worse  results  than  the  oil  in 
question,  and  the  accumulation  of  the  deposit  was  there- 
fore attributed  to  the  iron  particles  worn  off  by  the  friction 
and  not  to  any  fault  in  the  lubricating  oil. — C.  A.  M. 

Patents. 

Drying  vegetable  and  other  substances  ;  Apparatus  for . 

H.    Weise.    Magdeburg,    Germany.     En?.    Pat.    2461, 
Jan.  30,  1912.     Under  Int.  Conv.,  Jan.  30,  1911. 

In  a  drying  apparatus  of  the  type  in  which  a  large  number 
of  thin  steam  pipes  extending  between  two  "  headers," 
or  end  plates,  are  rotated  upon  a  horizontal  axis  inside  the 
drying  chamber,  a  strong  central  tube  is  fitted  in  the  centre 
of  the  cluster  with  transverse  supporting  plates,  for  prevent- 
ing the  thin  tubes  from  sagging  and  for  carrying  angle  irons 
to  which  stirring  blades  are  attached. — H.  H. 


Dryer.     C.  Grau.     Fr.  Pat.  447,238,  Aug.  14.  1912.     Under 
Int.  Conv.,  Oct.  30,  1911. 

The  materials  to  be  dried  are  placed  on  a  series  of  super- 
posed metal  gauze  or  lattice  work  trays,  arranged  in  a 
chamber.  Air  enters  a  compartment  on  one  side  of  the 
pile  of  trays,  and  passes  through  openings  between  alternate 
trays,  and  thence  in  an  upward  and  downward  direction, 
through  the  trays  and  materials,  and  is  discharged  through 
openings  on  the  other  side  into  a  discharge  compartment. 
One  side  of  each  tray  communicates  with  one  air  chamber 
only,  alternately  the  inlet  and  discharge. — W.  H.  C. 

Distillation  apparatus.  G.  K.  Davis,  Manchester.  Eng. 
Pat.  2572,  Jan.  31,  1912.  Addition  to  Eng.  Pat.  2113, 
Jan.  28,  1909  (this  J.,  1910,  79). 

An  apparatus  for  distilling  liquids  or  "  gaseous  solutions  " 
by  means  of  steam  comprises  a  horizontal  cylindrical 
chamber  divided  into  a  number  of  compartments  by 
transverse  vertical  partitions.  The  liquid  to  be  distilled 
flows  slowly  in  a  shallow  stream  over  a  series  of  weirs 
and  through  holes  at  the  bottom  of  the  partitions,  and  is 
sprayed  upwards  by  rotating  scoops  constructed  as 
described  in  the  chief  patent.  The  steam  passes  through 
the  apparatus  in  a  zig-zag  path  in  the  opposite  direction 
to  the  flow  of  the  liq aid,  the  openings  in  the  partitions  for 
the  passage  of  the  steam  being  above  the  level  of  the  liquid 
so  that  the  steam  passes  uninterruptedly  through  the 
apparatus. — H.  H. 

Furnaces.     A.    Smallwood,    London.     Eng.    Pats.    3152, 
Feb.  7,  and  18,181,  Aug.  7,  1912. 

The  furnace  is  provided  with  rotatable  perforated  tubular 
fire-bars,  through  which  air,  steam,  or  liquid  or  gaseous 
fuel  can  be  brought  into  contact  with  the  solid  fuel  in  the 
furnace.  Rotatable  toothed  rods  are  provided  below  the 
bars  and  serve  the  double  purpose  of  rotating  the  bars 
and  pricking  and  cleaning  out  the  perforations. — W.  H.  C. 

Cooling  air,  liquids,  vapours,  gases,  and  the  like  ;  Method  of 

and  apparatus  for .     W.  Gensecke,  Charlottenburg, 

Germany.  Eng.  Pat.  4997  of  1912,  date  of  Apph, 
Oct.  28,  1911.  Addition  to  Eng.  Pat.  23.912  of  1911, 
dated  Oct,  29,  1910  (this  J.,  1912,  628). 

The  temperature  obtainable  in  an  evaporator  cooler 
according  to  the  chief  patent,  in  which  a  steam  injector  is 
utilised  to  withdraw  the  vapours  from  an  evaporator 
chamber  and  deliver  them  into  a  condenser  from  which 
thi'  contents  are  withdrawn  by  a  water  ejector,  is  lowered 
by  introducing  a  small  quantity  of  air  into  the  evaporator 
chamber.  The  partial  pressure  of  the  vapour  is  thereby 
reduced  and  a  corresponding  reduction  in  the  evaporating 
temperature  of  the  liquid  effected.  For  example,  in  the 
case  of  water,  if  the  ejector  maintains  a  pressure  of  0-006 
atmosphere  (the  pressure  of  water  vapour  at  0°  C),  and 
if  sufficient  air  to  have  a  partial  pressure  of  0-002  atmos- 
phere is  introduced,  a  temperature  reduction  of  — 6°  C, 


which  is  the  saturation  temperature  corresponding  to  a 
pressure  of  0004  atmosphere,  can  be  obtained. — H.  H. 

Moisture  from  air  and  gases  ;    Means  for  removing 


P.  Schou,  Copenhagen,  Denmark.  Eng.  Pat,  16,510, 
July  15,  1912. 

The  apparatus  consists  of  two  vessels  separated  by  a 
porous  plate.  The  absorbing  liquid  is  put  in  the  upper 
vessel  and  passes  through  the  plate  into  the  lower  vessel 
through  which  the  gas  is  passed.  The  porosity  of  the 
plate  is  such  that  only  enough  absorbing  liquid  passes 
through  in  a  given  time  to  absorb  completely  the  moisture 
from  the  gas  passing  through  the  lower  vessel  in  the  same 
time.  The  absorbing  liquid,  after  it  has  absorbed  the 
moisture,  is  discharged  from  the  bottom  of  the  lower  vessel. 

— W.  H.  C. 

Evaporating  and  concentrating  liquids  ;  Apparatus  for . 

Soc.  d'Exploitation  de  Procedes  Evaporatoires  Systeme 
Prache  et  Bouillon,  Paris.  Eng.  Pat,  25,458,  Nov.  6, 
1912.     Under  Int.  Conv.,  Nov.  18,  1911. 

The  apparatus  consists  of  a  steam-heated,  tubular  vessel,  1, 
which  is  inclined  slightly  to  the  horizontal,  and  is  divided 
into  a  number  of  superposed  compartments.  The  liquid 
to  be  evaporated  enters  the  lower  end  of  the  upper  com- 
partment through  the  pipe,  9,  is  raised  to  boiling  point 
and  flows  along  with  the  evolved  steam  or  vapour  into 


the  trough  at  the  upper  end.  The  vapour,  together  with 
the  vapour  from  the  other  compartments,  enters  the 
chamber,  2,  and  escapes  through  the  pipe,  19.  The  con- 
centrated liquid  returns  to  the  lower  end  of  the  same 
compartment  by  the  external  return  flow  pipe,  25,  and 
again  passes  through  the  tube.  A  portion  of  the  concen- 
trated liquid  passes  by  the  adjustable  overflow,  20,  22, 
to  the  return  pipe  of  the  next  lower  compartment.  The 
apparatus  is  so  adjusted  that  the  quantity  of  liquid  in 
each  compartment  increases  in  the  same  proportion  as  the 
concentration  increases,  from  the  top  to  the  bottom  com- 
partment. The  concentrated  liquid  is  discharged  from  1  he 
lower  compartment  through  the  overflow,  30,  and  the  pipe, 
24.— W.  H.  C. 


Evaporator. 


T.  E.  Kennaird,  Roseville.  Kv.  U.S.  Pat. 
1,051,959,  Feb.  4,  1913. 
An  open  evaporating  pan  is  supported  at  one  end  by  a  cross- 
bar upon  which  it  is  free  to  tilt,  and  at  the  other  end  is 
suspended  from  an  overhead  cross-bar  by  rods  of  adjustable 
length,  by  means  of  which  it  can  be  tilted  to  enable  t  he 
liquid  to'be  drawn  off  through  an  outlet  tap.  An  inde- 
pendently supported  heating  coil  is  ■RSXIged  within  thfl 
evaporating  pan. — H.  H. 

Evanorator.     C.    F.    Eckart,    Assignor    to     \V.    Q.    Hall. 

Xiu,  Hawaii.     U.S.  Pat.  l...:.::.n|  7.  Feb.  11,  191S. 

A  fan  is  arranged  to  rotate  immediately  above  the  Mirfaer 

of  the  liquid  in  an  evaporator.     In  one  form  of  apparatus 

c 
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the  rotation   is  effected   by  the  circulation  of  the  liquid 
thfOQgb  a  central  vertical  shaft   in  which  works  a  screw 
iu.l  to  the  spindle  of  the  fan. — H.  H. 

Liquids  ;     Process  and  apparatus  for  treating  [separating 

solids  from] .     E.  \V.  Denting,  Assignor  to  Doming 

Apparatus  (    ...  N,  w  York.    U.S.  Pat.  1,062,220,  Feb.  4, 
1913. 

A  coxtisvovs  process  for  separating  suspended  solids 
from  liquids  consists  i:i  heating  the  liquid  under  pressure. 
reducing  the  pressure  sufficiently  to  convert  a  portion  of  the 
liquid  into  steam  and  to  separate  dissolved  or  mechanically 
retained  gases  from  the  residual  liquid,  and  finally  separat- 
•  he  solids  by  gravity  from  a  flowing  column  of  the  gas- 
free  liquid.  A  condenser  is  placed  in  the  vapour  space 
of  the  gas  eliminator  for  the  purpose  of  maintaining  the 
reduced  pressure  and  at  the  same  time  to  effect  a  partial 
f  the  liquid  to  be  treated,  which  is  used  as  the  cool- 
ing medium  in  the  condenser  coils. — H.  H. 


Concentrating  by  trickling  ;    Apparatus  for .     J.  F.  P. 

Kastner.   "l'r.  Pat.  447,710,  Aug.  27,  1912.     Under  Int. 
Conv.,  Sept.  22,  1911. 

ibular  evaporators  the  liquid  is  raised  from  the  lower 
reservoir  to  the  upper  distribution  chamber  by  an  injector 
actuated  by  the  mixture  of  air  and  steam  which  escapes 
from  the  upper  part  of  the  steam-chest. — W.  H.  C. 


Fume    condensing    and    regenerative    apparatus.     W.    R. 
Heelewood,    Berkelev,    Cal.,  Assignor    to    South    Fork 
citing    Co.,    Oakland,    Cal.     U.S.    Pat.     1,052,144, 
Feb.  4,  1913. 

The  flue  gases  from  a  furnace  are  drawn  by  a  fan  through 

;  tubes  ol    t  steam  generator  and  then  through 

a  r>  r  chamber  used  for  heating  the  air  supply 

,e  furnace.     After  y>  i  —  i r 1 1^  through  the  fan  the  gases 

jeeted  into  a  body  of  liquid. — H.  H. 

Filler.     11.  Rabenstoin,  Mannheim,  Germany.     U.S.  Pat. 
1,062,958,  IVb.   11,  1913. 

The  surfaces  of  filter-plates  are  provided  with  parallel 
ribs  fon  tributing  and  collecting  channels,  the  ribs 

beini:  of  in<  reasiriL'  height  BO  that  the  distributing  channels 
decrease  in  cross-section  gradually  from  their  inlet  ends, 
and  iDecting    channels    increase    in    cross-section 

gradually  toward  th<ir  exit  ends. — H.  EL 


Liqw faction  of  thr  j,t rmanmt  gases  ;    Process  for  the- 
ELMewem,     IV.  Pal  147,643,  Aug.  6,  1912. 


Thf.  air  or  gat  to  1k>  liquefied  is  passed  through  an  inter- 

ehanzer    under    an    increased    pressure    and    is   liquefied 

■  Id  produced  by  '  lie  evaporation  of  a  portion  of  t  he 

ly   liquefied  »ci'h    hi    •  throuph    the 

rchanger  in  the  opposite  direction  and  under  a  reduced 

pressure. — W.  If 

-  and  pr/rous  apparatus  for  the  slow  liberation  of  the 
soar  of  mrrrur>i,  ilr.      \> .   perrin.     Fr.   Pat.   447,938, 
•     4,   1912. 

THEmereuryorother.mil  i  poriscd  is  placed 

in  a  hollow  rasssl  formed  of  porous  material,  which  may 
be  for  example  paper,  parchment,  leather,  feathers,  etc., 
or  formed  Of  -irrular  materials  after  being  powdered  and 
compressed.     Or  and  natural  or  agglomerated 

porous  minerals  may  also  be  used. — W.  H   C. 


Ammnni'i        Method  'if  rondensing 

L  Block,  ILamaroneok,  S.Y     I 
Feb.  12,  lfU2. 


[for  nfrir/i  r'tlirjn]. 

Eng.  Pat.  :$512, 


8«Fr.  Pat.  lit  668 oJ  1912;  this  J.,  1912,  1113.— T.F  B 

tpparatu*.     T.   Suzuki,  Sunamura.   Japan.     En". 
1010,  Peb,   17,  1912. 

8sr  162  of  1912;  this  J    1912,1169.— T.F.I: 


Boiler  scale  ;    Method  of  preventing  the  formation  of . 

T.  Brazda,  Amstetten,  A.  Schiickhcr,  and  E.  Richter, 
Vienna.  Eng.  Pat.  5246,  March  1,  1912.  Under  Int. 
Conv.,  March  2,  1911. 

See  Fr.  Pat.  440,763  of  1912;  this  J.,  1912,  837.— T.F. B. 
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Coal  and  its  constituents;    Microscopic  structure  of . 

J.   Lomax.     J.    Gas   Lighting,    1913,    121,   601.' 

The  appearance  under  the  microscope  of  sections  pre- 
pared from  different  varieties  of  coal  is  described.  The 
author  has  examined  English,  American,  and  Continental 
cannel  coals  and  concludes  that  all  are  sapropelic,  i.e., 
formed  in  or  under  water,  and  that  the  yellow  spots 
in  them  are  definite  organic  bodies.  The  ordinary  or 
humic  coals  have  distinct  cleavage  faces  about  at  right 
angles  to  the  bedding.  The  cleavage  faces  show  parallel 
bands,  some  bright  and  others  dull,  and  occasionally 
there  are  bands  of  earthy  matter  and  of  iron  pyrites. 
The  middle  coal  measures  are  the  most  productive  in  this 
country,  and  then  the  lower  measures.  There  are  few  good 
seams  in  the  upper  coal  measures. — A.  T.  L. 


Carbon  ;  The  mode,  of  combustion  of 

and  R.  V.  Wheeler.     Chem.  Soc.  Proc.  1913,  29,  51 


T.  F.  E.  Rhead 
52. 


The  authors  have  shown  that  carbon  dioxide  and  carbon 
monoxide  are  produced  together  when  carbon  is  burned, 
and   they   now   describe   experiments   made   to   account 
for    this   simultaneous    production    of    the    two   oxides. 
Carbon,  at  all  temperatures  up  to  900°  C.  and  probably 
above  that  temperature,  has  the  power  of  pertinaciously 
retaining  oxygen.     This  oxygen  cannot  be  removed  by 
exhaustion  alone,  but  only  by  increasing  the  temperature 
of  the  carbon  during  exhaustion.     When  quickly  released 
in  this  manner,  it  appears,  not  as  oxygen,  but  as  carbon 
dioxide  and  carbon  monoxide.     The  proportions  in  which 
it  appears  in  these  two  oxides  when  completely  removed 
depends  on  the  temperature  at  which  the  carbon  has  been 
heated  during  oxygen-fixation.     It  was  shown  also  that 
no  physical  explanation  alone  can  account  for  this  "  fixa- 
tion "  of  oxygen,  but  that,  in  all  probability,  it  is  the 
outcome  of  a  physico-chemical  attraction  between  oxygen 
and    carbon.     Physical,    inasmuch    as    it    seems    hardly 
possible  to  assign  any  definite  molecular  formula  to  the 
complex    formed,     which    indeed    exhibits     progressive 
variation  in  composition  ;    chemical,  in  that  no  isolation 
of  the  complex  can  be  effected  by  physical  means.     Decom- 
position of  the  complex  by  heat  produces  carbon  dioxide 
and  carbon  monoxide.     At  a  given  temperature  of  decom- 
position these  oxides  make  their  appearance  in  a  given 
ratio.     Further,  when  a  rapid  stream  of  air  at  a  given 
temperature  is  passed  over  carbon  (which  has  previously 
been  saturated  with  oxygen  at  that  temperature),  carbon 
dioxide   and   carbon   monoxide   appear  in   the   products 
of  combustion  in  nearly  the  same  ratio  as  they  do  in  the 
products  of  decomposition  of  the  complex  at  that  tem- 
perature.    It  is  therefore  suggested  that  the  first  product 
of    combustion   of   carbon   is   a   loosely-formed   physico- 
chemical  complex,  which  can  be  regarded  as  an  unstable 
compound  of  carbon  and  oxygen  of  an  at  present  unknown 
formula,  CxO„.     It   is   probable  that  no  definite  formula 
can  be  assigned  to  this  complex. 


Coal ;    Spontaneous  combustion  of  ■ 


W.  A.   Bone. 


I\-  course  of  discussion  (see  preceding),  W.  A.  Bone  sfc 
thai   the  probable  cause  of  the  spontaneous  combustion 

of  coal  was  th'-  oxidation  of  the  constituents  extracl 
by  pyridine,  which  decomposed  on  heating  below  700°  C., 
■  i'  Iding  chiefly  paraffin  hydrocarbons  and  »  little  hvdrogen 

M, i     J.,    HMO,    1291";     1911,   606),    and    which    v 
probably  derived  from  the  resinous  matter  in  the  vegetable 
d(  bria  from  which  the  coal  originated. 
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Hydrocarbons ;    Determination  of  ethylenic  and  acetylenic 

in  gaseous  mixtures.     P.  Lebeau  and  A.  Damiens. 

Comptes  rend.,  1913,  156,  557—559. 

The  authors  propose  new  and  more  convenient  reagents 
for  unsaturated  hydrocarbons.  For  absorption  of 
acetylene  and  its  homologues  they  use  1  c.c.  of  a  solution 
containing  25  grms.  of  mercuric  iodide  and  30  grms.  of 
potassium  iodide  in  100  c.c.  of  water.  On  addition  of  a 
fragment  of  solid  potash  this  reagent  will  absorb  20  times 
its  volume  of  acetylene,  forming  a  white  precipitate. 
Olefines  are  only  dissolved  by  this  reagent  to  the  same 
extent  as  by  pure  water.  For  determination  of  the 
olefines,  sulphuric  acid  is  used,  the  absorption  being 
made  much  more  rapid  by  dissolving  1  grm.  of  vanadic 
anhydride  or  6  grms.  of  uranyl  sulphate  in  100  grms. 
of  sulphuric  acid  (66°  B.,  sp.  gr.  1-84).— W.  H.  P. 


Naphthalene   from    gas ;     Oils   for    removing 


W. 


Schweizer.     Wasser  und  Gas,  1913,  215. 


Various  coal-tar  distillates,  sold  for  use  in  naphthalene 
scrubbers,  contain  naphthalene.  A  suitable  method  of 
testing  the  oil  is  by  distillation.  Three  fractions  are 
collected,  viz.,  below  120°  C,  from  120°  to  200°  O,  and 
from  200°  to  270°  C.  These  fractions  when  cooled  to 
0°  C.  should  not  contain  crystals  of  naphthalene.  The 
oil  may  be  further  tested  by  bubbling  through  it  gas  rich 
in  naphthalene,  the  gas  being  afterwards  passed  through 
picric  acid  solution.  If  the  gas  is  passed  at  about  20  to 
25  litres  per  hour  through  100  to  200  c.c.  of  a  suitable  oil, 
no  precipitate  will  be  formed  in  the  picric  acid  solution  for 
several  hours  or  perhaps  for  some  days.  The  specific 
gravity  of  the  oil  decreases  as  the  amount  of  naphthalene 
dissolved  in  it  increases,  and  this  affords  a  simple  test 
for  determining  when  the  oil  in  the  scrubbers  needs 
renewal,  the  specific  gravity  of  the  saturated  oil  being 
determined  beforehand  by  a  laboratory  experiment. 

—A.  T.  L. 


Benzine ,      Distillation     of- 


■.     E.     Wild.     Petroleum, 
1913,  8,  668—675. 

Ttte  proportion  of  benzine  (i.e.,  the  fractions  ot  the  crude 
petroleum  oil  distilling  up  to   150°  C.)  may  show  great 
variations  in  the  course  of  a  few  years.     Thus  in  1898 
Boryslaw  oil  contained  17  per  cent,  of  benzine  (by  vol.); 
in  1901,  16  per  cent.  ;    and  in  1910  only  10-5  per  cent. 
Petroleum  oil  from  Nadworna  (E.  Galicia)  is  particularly 
rich  in  crude  benzine.  One  sample  yielded  42-25  percent., 
from  which  the  following  amounts  of  the  commercial  sorts 
could  be  prepared  : — Gasoline  (32°  to  60°  C),  1-65  ;   petrol 
(60°  to  80°  O),   5-90;    light  extraction  benzine  (80°  to 
100°  C),  10-15;    and  heavy  extraction  benzine  (100°  to 
120°  C).  11-40  per  cent.     In  West  Galicia  the  crude  oils 
are  for  the  most  part  Lee  from  paraffin  wax,  and  contain 
considerable  quantities  of  crude  benzine  (15-75  to  31-75 
per  cent.),  with  the  exception  of  Kroscienko  oil  which 
contains  only   8-5   per   cent.     Experimental   distillations 
with  different  apparatus  showed  that  the  rectification  plant 
of  Huber- Alter  does  not  effect  so  complete  a  fractionation 
as  the  more  modern  apparatus.     On  the  average  the  older 
apparatus  consumed  31-1  kilos,  of  steam  or  4-7  kilos,  of 
coal  in  the  distillation  of  100  kilos,  of  crude  benzine.     Or 
assuming  a  yield  of  60  per  cent,  of  rectified  benzine  from 
the  crude  product,  100  kilos,  of  the  former  required  51-8 
kilos,    of    steam    or    7-5    kilos,    of    coal.     With    Hirzel's 
apparatus  it  was  not  found  possible  to  obtain  satisfactory 
results,  for  the  relationship  of  the  still,  column  and  de- 
phlegmator   caused   the    boiling    points   of   the    separate 
fractions  to  be  too  far  apart  and  prevented  regular  working. 
In  Heckmann's  apparatus,  which  is  now  extensively  used 
in  large    refineries,  these   drawbacks  are   obviated.     In 
comparative    distillations    of    the    same    crude    benzine, 
Heckmann's  apparatus  gave  a  motor  petrol  boiling  within 
the  limits  of  54°  and  76°  0.,  as  compared  with  a  product 
boiling  between  35°  and  100°  C.  obtained  from  the  Huber- 
Alter  apparatus.     Moreover,  the  extraction  benzine  from 
Heckmann's  apparatus  boiled  within  limits  of  27°  C.  as 
against  51°  C.   for  the  corresponding   product  from  the 
older  apparatus.     The  heavy   benzines,   which  were   for- 
merly of  little  use,  are  now  readily  sold  as  varnish  spirit, 


turpentine  substitutes,  etc.  However  carefully  the  dis- 
tillation is  carried  out  with  an  ordinary  rectification 
apparatus  great  losses  of  benzine  are  unavoidable.  It  is 
possible,  however,  by  connecting  Heckmann's  absorption 
apparatus  with  the  rectification  plant  to  recover  the 
uncondensable  benzine  vapours  and  to  obtain  light  benzine 
fractions  boiling  between  25°  C.  and  80°  C.  The  absorp- 
tion vessel  consists  of  a  cylinder  divided  into  an  upper  and 
lower  part,  and  surrounded  by  a  jacket  through  which 
circulates  a  current  of  cold  water.  Above  this  cylinder  is 
a  small  reservoir,  from  which  benzine  is  made  to  fall  in 
such  a  way  as  to  maintain  a  constant  level  in  the  bottom 
of  the  absorption  vessel.  The  vapours  from  the  still,  after 
passing  through  the  rectifying  column,  dephlegmator, 
condenser,  and  water  separator,  enter  the  lower  part  of 
the  absorption  vessel,  where  the  uncondensed  vapours  are 
absorbed  by  the  layer  of  benzine.  This  benzine,  after 
saturation  with  the  uncondensed  vapours  from  the  still,  is 
drawn  off  through  a  siphon  into  a  receiver. — C.  A.  M. 


Elaterite  from  the  Semirjetschensk  district.     M.  A.  Rakusin. 
Petroleum,  1913,  8,  729. 

A  solid  bituminous  deposit  resembling  the  French  and 
English  elaterite  occurs  as  a  continuous  layer  over  fine 
sand  in  an  area  about  20  kilom.  from  Lake  Balchasch. 
According  to  Sokolow  this  elaterite  has  a  sp.  gr.  of  0-995 
at  18°  C,  and  is  less  elastic  than  the  elaterites  previously 
described.  Heated  on  platinum  it  burns  with  a  white 
smoky  flame  and  without  much  previous  melting.  It 
contains  3  to  5-1  per  cent,  of  ash,  is  extremely  resistant 
to  the  action  of  sulphuric  acid  (sp.  gr.  1-83),  but  rapidly 
decomposed  by  concentrated  nitric  acid  (sp.  gr.  1-5), 
whilst  in  nitric  acid  of  sp.  gr.  1-36  it  becomes  white,  whilst 
the  acid  remains  colourless.  Organic  solvents  have  no 
action  upon  it  in  the  cold,  but  on  heating  cause  the  frag- 
ments to  swell  up.  When  boiled  with  alcohol  and  alcoholic 
potassium  hydroxide  the  mineral  behaves  like  beeswax. 
One  sample  gave  an  acid  value  of  4-9  and  saponification 
value  of  56*9.  It  contained  88-9  per  cent,  of  unsaponifiable 
matter  and  had  the  following  elementary  analysis  : — 
C  78-64,  H  10-10,  O  6-60,  N  0-125,  and  ash  5-135 
per  cent.  ;    calorific  value,  9408  cals. — C.  A.  M. 


Formation  of  oil  deposits  in  the  cylinders,  etc.,  of  steam 
engines  and  motors.     Schluter.     See  I. 


Patents. 

Peat  ;    Alethod^pf  extracting  the  natural  moi&lure  from  bog 

.     S.    L.    Elborne,   Peterborough,   Northants,   and 

H.  Godsal,  London.     Eng.  Pat.  3367,  Feb.  10,  1912. 

The  peat  is  treated  with  lime  or  equivalent  substance 
in  the  presence  of  a  large  volume  of  water  at  boiling  tem- 
perature and  at  about  atmospheric  pressure,  in  order  to 
render  it  capable  of  being  dried  by  pressure.  For  example 
peat  containing  90  per  cent,  of  moisture  is  disintegrated, 
and  mixed  with  twice  its  weight  of  hot  water  containing 
0-2  per  cent,  of  lime.  The  mass  is  boiled  and  lime  added, 
if  necessary,  until  it  is  alkaline  to  litmus.  The  mass  is 
then  filtered  and  pressed. — A.  T.  L. 

Coke-oven    or   gas-furnace.     W.    Feicks,    Bethlehem,    Pa. 
U.S.  Pat.  1,051,875,  Feb.  4,  1913. 

The  claim  is  for  a  coke-oven  having  vertical  combustion 
and  exhaust  flues,  arranged  alternately  in  the  oven  walls. 
A  waste-gas  chamber  is  provided  beneath  tho  oven,  into 
which  the  exhaust  flues  dischargo  and  from  which  the 
waste  gas  is  discharged  to  the  main  flue  and  stack.  The 
air  is  preheated  bv  being  passed  from  a  conduit  through  a 
series  of  vertical  air-heating  pipes,  arranged  in  the  m 
«as  chamber,  and  communicating  at  their  upper  ends  with 
a  flue  beneath  the  sole  of  the  oven  from  which  the  heated 
air  is  distributed  to  the  lower  ends  of  the  vertical  com 
bust  ion  flues.  It  is  there  mixed  with  the  heating  gas 
■applied  by  a  separate  Hue  and  serves  to  support  the 
combustion. — W.  H.  C. 
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Cl.  11a.— FUEL ;  GAS ;  MINERAL  OILS  AND  WAXES. 


[March  31,  1913. 


Relo-'       M    n  I  for  charging  vertical 


R.  Dempster 


an    v  ,...'.  h.  J. Toogood, EUand,  Yorks.    Bng. 

IS,  Peb.  15,  1912. 

The  patent  relates  to  retorts  worked  oontinuously  or  for 

lung  p  iriocb,  each  retoii  having  •  stationary  t>in  arranged 

above  the  mouthpiece.     According  to  this  invention  the  bin 

■  Beads  of  circular  horizontal  oroas-seotion  and  is  suspended 

from  th  id  bonkers  bo  is  to  take  the  weight  from  of! 

the  The  charging  orifices  of  the  bin  are  closed 

l>v  *  gas-tight  plog-vahre  arranged  with  its  axis  vertical. 

moothpieoe  of  the  retort  is  open  and  is  surrounded  by 

a  water-trough  in  which  is  sealed  the  open  lower  end  of 

the  bin.      The  inner  wall  of  the  water-trough  is  of  lesser 

_ht  than  the  outer  one  so  that  any  overflow    will  pa  — 

into  the  retort,  and  the  trough  can  be  removed  from  the 

rt   ami   attached    to   the   bin   -■>   a-    to   facilitate   the 

cleanim;  of  the  asoeruiion  pi}*'. — A.  T.  L. 

Son   monoxide  ;    Rei/iornl  of from  gases  and  the 

produrtion  of  hydrogen,  or  of  mixtures  of  hydrogen  with 
other  fat,  or  gases.  ('•.  \V.  Johnson,  London.  From 
Chemische  Pabrik  Griesheim  Elektron,  Frankfort -on- 
the-Maiu-.  Germany.     Stag.  Pat.  13.049,  June  3,  1912. 

Thf    miTtu  containing    carbon    monoxide    is 

mixe<l  with  -team  and  pailMld  upwards  fchroogh  towers 
packed  with  f  lime  ami  heated  to  between  400°  and 

Th>-  lime,  when  exhausted  owing  to  conversion 
calcium  cirl>onate.  can   be  regenerated   in   stilt   by 
diverting  th«-  stream  of  the  mixture  of  gases  and  heating 
it  in  any  appropriate  way. — W.  H.  C. 

Oas   prndur-'-.     A     vn    Kerpsley,    Vienna.     Eng.    Pat. 

18,1912.      I'nder  Int.  Conv..  Dec.  22.  1911. 

lit  ion  to  Kng.  Pat.  20,633,  .Sept.  18,  1911  (this  J., 

Tjik  air-tight  chamber  surrounding  the  lower  part  of  the 
produo-r  >haft  is  arran_'<d  BO  that  it  can  be  placed  in  com- 
munication with  the  blast-supply  pipe,  in  order  that  the 
preM-ure  may  1m-  equalised  when  there  is  water  in  the 
rotary  pan. — \V.  H.  C. 

ng  hiqh-pretmre — .      R.  Vuilleumier,  New 
eheDe,  N.Y  or  to  Pintech  Compressing  Co., 

.   fork,     DA  Pat.  1,063,074,  Feb.  11.  1913. 

<>ir.  i-  burned  in  a  chamfx-r  packed  with  chequered  brick- 
work until  the   temperature  of  the  chamber  is   raiser]   to 

I.  and   th<-  oombustion   is   then  Btopped 
whil-t   oil  i-  into   the  chamber  from  a  separate 

inlet  by  mea  vat  under  a  pressure  of  14  atmospheres. 

Wh'-n  th<-  t.-mfx-rature  ha-  fallen  below  that  necessary  for 
■  ---.  t h<-  products  remaining  in  the  chamber  are 
f'tseed  bj  .■■   ttenm  and  are  pa 

through  a  h'zhtempi  ibber.  The  operations 

:      A  T.  L 

from  the  gas\  Process 

of  r,ht,;  \\\   Peicks,  Bloomneld,  N.J.     U.S. 

i.  1913. 

Thk  an.-  collected  in  two  separate 

:ii-  portion,  containing  much  •  rubbed 

an<!  ■  tar  and  ammonia  water,  and  if  then 

i  containing  sulphuric  acid  to  foi  do 
m  nulphate.     The  other  portion  of  gas,  which 

less    tar.  in   passed    without    cleaning    or   cooling 

but  by  a  separate  pijx-  into  the    ami     aturator 
to  1  i   and  form  ammonium   ralphate.    The 

■  parate  pipei  and 

\V.  H  I 


am 


Apparatus  for  purifying 


II.  W.  Jacob 


ff    If    Lanning,  Topeka,  K..  I    -     Pal       1,051,956 

and  I. 061, 967,  F.  b,   I.  1913. 

(1)   I  •    apparatu     somprises    ■    receptacle 

rig  a  detachable  i  arrying  a  number  of  pipi 

n*<>  th<-  bquid  in  tie  le  with  roe  nozzle 

;h  which  the  eaa  i-  injected  in  a 

d  condition  into  the  liquid.      The  wa-h  water 


flows  continuously  through  the  receptacle,  and  is  main- 
tained at  a  constant  level  by  an  overflow  discharge  pipe. 
The  purified  gas  is  withdrawn  from  a  dome-shaped  pro- 
jection at  the  top  of  the  cover.  (2)  A  gas-washing  appar- 
atus similar  to  the  above  but  having  a  single  inlet  pipe  for 
the  e;ls  with  a  large  perforated  distributor  at  the  bottom, 
is  lifted  with  a  conical  filter  at  the  foot  of  the  gas -discharge 
dome,  so  arranged  that  the  accumulated  foreign  material 
separated  from  the  gas  is  conveyed  to  the  side  of  the  filter 
out  of  the  path  of  the  rising  gas  and  discharged  into  the 
wa-hing    water   beneath. — H.  H. 

Gas-wanking  apparatus.     H.    E.    Theisen,   Munich.     U.S. 
Pat.   1,052,188,  Feb.  4,  1913. 

A  gas-washing  apparatus  comprises  a  fixed  disintegrator 
member  having  a  series  of  parallel  rods  or  bars  arranged  in 
concentric  circles,  and  a  rotary  disintegrator  member  built 
up  of  a  number  of  flat  metal  rings  spaced  apart  by  radial 
strips  and  carrying  angle  irons  which  rotate  between  the 
fixed  rods.— H.  H. 

Shale  and  other  bituminous  substances  ;  Distillation  of . 

J.  Noad,  East  Ham,  Essex.     Eng.  Pat.  21,441,  Sept.  20, 
1912. 

The  bituminous  substance  is  crushed  to  pass  through 
a  sieve  of  8  to  3  meshes  per  inch,  and  is  mixed 
with  water,  crude  oil  or  the  sludge  from  the  distilled  oil 
so  as  to  cover  the  granules  with  liquid.  Slaked  lime  is 
then  mixed  with  the  shale  so  as  to  coat  the  granules,  and 
the  shale  is  distilled  in  a  retort  in  which  it  is  worked  down 
over  a  series  of  step-like  ledges.  The  volatile  constituents 
escaping  through  the  coating  of  lime  are  stated  to  be  free 
from  sulphur.  The  retort  may  be  of  the  form  described  in 
Eng.  Pat.  18,334  of  1909  (this  J.,  1910,  1448).— A.  T.  L. 

Oil ;    Device  for  refining  and  coking .     A.  Dean,  Los 

Angeles,  Cal.     U.S.  Pat.  1,053,282,  Feb.  18,  1913. 

The  apparatus  comprises  a  furnace  having  a  combustion 
chamber  and  a  coking  chamber.  Primary  and  secondary 
stills  for  the  oil  are  arranged  above  the  coking  chamber. 
The  residue  from  the  secondary  still  is  withdrawn  into  a 
coking  box  which  is  then  placed  within  the  coking  chamber. 

—A.  T.  L. 

Gases  produced  by  distilling  coal ;    Separation  of  tar  and 

ammonium     chloride     contained     in .     L.     Solvay, 

Brussels.     U.S.  Pat.  1,052,853,  Feb.  11,  1913. 

See  Fr.  Pat.  439,509  of  1912  ;  this  J.,  1912,  711.— T.  F.  B. 


Coal-gases  ;  Art  of  removing  tar  from .     W.  H.  Blauvelt 

and  C.  G.  Tufts,  Syracuse,  and  C.  A.  Collins,  New  York, 
Assignors  to  Semet-Solvay  Co.,  Solvay,  N.Y.  U.S.  Pat. 
1,053,349,  Feb.   18,  1913. 

See  Fr.  Pat.  439,509  of  1912  ;  this  J.,  1912,  711.— T.  F.  B. 

Gas-purifier.     C.    Flossel,   Munich,   Germany.     U.S.    Pat. 
1,053,982,  Feb.  25,  1913. 

See  Fr.  Pat.  373,998  of  1906  ;  this  J.,  1907,  754.— T.  F.  B. 

Process  for  separating  lime  from  sulphite-cellulose  waste  lyes 
to  be  used  for  briquetting  ores,  metallurgical  products,  or 
fuels.     Ger.  Pat.  255,853.     See  V. 

Process  for  dehydrating  fats,  oils,  hydrocarbons,  and  similar 
liquids.     Ger.  Pat.  254,025.     See  XII. 

Testing  instrument  for  flue  and  furnace  gases.     Eng.  Pat. 
25,046.     6'ee  XXIII. 

Apparatus  for  gas  analysis.      Ger.    Pat.    256,218.      <SV« 

XX  III. 

M'lluxl  and  apparatus  for  testing  gas  mixtures.     U.S    Pat. 
1,052,412.     See  XXIII. 
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IIb.—  DESTRUCTIVE  DISTILLATION ; 
HEATING;  LIGHTING. 

Patents. 

Destructive  distillation  of  organic  matters  suspended  or 
dissolved  in  liquids  [e.g.,  waste  lyes  from  wood  pulp 
manufacture].  E.  S.  Sandberg  and  G.  K.  Sundblad. 
Skutskar,  Sweden.  Eng.  Pat.  24,125,  Oct.  22,  1912. 
Under  Int.  Conv.,  Oct.  30,  1911. 

Waste  lye  from  the  manufacture  of  wood-pulp,  or  other 
liquid  containing  organic  matter  is  treated  in  two  stages. 
The  liquid  is  first  spread  in  a  thin  layer  on  heated  surfaces, 
whereby  about  80  litres  of  lye  per  minute  are  evaporated 
and  the  residue  partially  decomposed  and  carbonized, 
the  carbon  acting  so  as  to  remove  adhesiveness,  the 
solid  residue  then  being  easily  and  continuously  removed  by 
scrapers  and  passed  through  heated  tubes  by  means  of  screw 
conveyors,  or  is  heated  in  ordinary  retorts  so  as  to  be 
completely  carbonised. — A.  T.  L. 

Acetate  of  lime  and  wood-alcohol;  Manufacture  of — — . 
C.  W.  Volnev  (executrix,  S.  L.  G.  Volney),  Keyport. 
N.J.     U.S.  Pat,  1,052,446,  Feb.  4.  1913. 

Pvroligneotts  acid  vapours  from  wood  distillation  are 
blown  through  hot  water  containing  finely  divided  calcium 
carbonate  in  suspension,  then  through  thin  milk  of  lime. 
The  vapours  leaving  the  milk  of  lime  are  passed  through  a 
condenser  to  retain  the  alcohol. — J.  T.  D. 


Electric  incandescent  lamps.  The  British  Thomson- 
Houston  Co.,  London.  From  General  Electric  Co., 
Schenectady,  New  York.  Eng.  Pat.  2468,  Jan.  30, 
1912. 

In  tungsten  or  molybdenum  filament  lamps  a  small 
quantity  of  a  halogen  compound  of  the  metal  is  introduced 
into  the  bulb.  The  halogen  compound  forms  an  atmo- 
sphere which  deposits  tungsten  or  molybdenum  on  the 
incandescent  filament,  with  the  liberation  of  gases  which 
absorb  the  metal  expelled  by  disintegration  of  the  fila- 
ment. In  this  way,  deterioration  of  the  filament  and 
blackening  of  the  bulb  are  prevented.  Suitable  com- 
pounds are  tungsten  hexachloride,  WC16,  or  the  oxy- 
chlorides,  W02CL  or  \V0C14.  The  pressure  in  the  bulb 
may  be  less  than  0-01  mm.,  and  in  most  cases  less  than 
0-001  mm.  The  leading-in  wires  may  be  of  platinum  or 
of  tungsten. — A.  T.  L. 

Electrodes  for  arc  lamps.  The  British  Thomson-Houston 
Co.,  London.  From  General  Electric  Co.,  Schenectady, 
New  York.     Eng.  Pat.  13,988,  June  15,  1912. 

In  electrodes  for  naming  arcs  made  from  carbon  and 
cerium  titanofluoride,  it  is  necessary  to  add  sodium  or 
potassium  titanofluoride  to  get  a  steady  arc.  The  colour 
given  to  the  arc  by  the  sodium  or  potassium  salt  is  cor- 
rected, according  to  the  present  invention,  by  the  addition 
of  a  barium  compound,  and  the  arc  gives  a  light  similar  in 
character  to  daylight.  Suitable  proportions  are : — 
carbon,  45,  cerium  titanofluoride.  35,  potassium  titano- 
fluoride, 10,  and  barium  fluoride,  10  per  cent.  To  prevent 
the  formation  of  vapours  which  attack  the  globe,  a  sodium 
compound  such  as  the  silicate,  borate,  carbonate,  tung- 
state  or  molybdate,  or  potassium  borate  may  be  added. 

—A.  T.  L. 


Charcoal;    Manufacture  of- 


-.  T.  McKenna,  London. 
From  W.  T.  Lee,  Sydney,  N.S.W.  Eng.  Pat.  17,546, 
July  29,  1912. 

See  Fr.  Pat.  447,307  of  1912  ;  this  J.,  1913,  225.— T.  F.  B. 

Metallic  filaments  for  incandescent  electric  lamps  ;    Dccar- 

bonisation  of  raw .     A.  Lederer,  Vienna,  Assignor  to 

Westinghouse  Lamp  Co.  t  U.S.  Pat.  1,054,005,  Feb.  25, 
1913. 

See  Fr.  Pat.  412,443  of  1910  ;  this  J.,  1910,  1001.— T.  F.  B. 


III.— TAR  AND  TAR   PRODUCTS. 

Light  ;   Chemical  action  of [on  aromatic  hydrocarbons]. 

XXIV.  Autoxidations.  III.  G.  C'iamician  and  P. 
Silber.  Atti  R.  Accad.  dei  Lincei,  Roma.  1913,  22,  I.. 
127—132.     (See  also  this  J.,  1912,  181). 

The  hydrocarbons  were  exposed  to  light  in  presence  of 
water  in  glass  flasks  filled  with  oxygen.  Benzene  and 
naphthalene  were  found  to  be  unaffected.  In  the  case  of 
the  other  hydrocarbons  examined,  the  principal  oxidation 
products  identified  were : — acetophenone  and  benzoic 
acid  from  ethylbenzene,  mesitylenic  acid  from  mesitylene, 
1-2-dimethyl-  and  l-3-dimethyl-4-benzoic  acids  from 
pseudo-cumene,  phthalic  acid  from  indene  and  from  tetra- 
hydronaphthalene. — A.  S. 

Dihydronaphthalene.     R.    Willstatter    and    V.    L.    King. 
Ber.,    1913,   46,   527—535. 

Two  methods  were  used  to  prepare  dihydronaphthalene. 
By  the  first  ac-tetrahydro-/3-naphthylamine  was  converted 
into  the  quarternary  ammonium  salt.  The  ammonium 
base  derived  from  this  was  distilled  under  reduced  pressure 
with  the  production  of  dihydronaphthalene.  The  hydro- 
carbon can  also  be  produced  by  reducing  the  dibromide 
with  zinc  powder  and  alcohol  at  55° — 60°  C.  It  is  a 
colourless,  stable  liquid  with  a  pleasant  smell.  The  sp.  gr. 
is  0-9974  at  20° /4°  C,  and  it  boils  84-5°  C.  at  16  mm.  and 
melts  at  — 9°  C.  When  hydrogenated  in  acetic  acid  in  the 
presence  of  platinum,  tetrahydronaphtha'ene  is  formed 
first,  then  perhydronaphthalene.  Naphthalene  when 
hydrogenated  yields  decahydronaphthalcnc.  Ethylcyclo- 
hexane,  b.pt.  128°  C.  at  724  mm.  is  produced  by  the 
hydrogenation  of  styrolene. — F.  Shdn. 


Nitrations ;     Catalytic    action    of    mercury    in .     R. 

Wolffenstein  and  O.  Boters.     Ber.,  1913,  46,  586—589. 

Whilst  nitric  acid  of  high  concentration  or  a  mixture  of 
nitric  and  sulphuric  acids,  when  allowed  to  act  on  benzene 
in  presence  of  mercuric  nitrate,  yields  only  nitrobenzene, 
nitric  acid  of  lower  concentration  acts  in  the  first  place  as 
oxidising  agent,  and  yields  as  final  product  nitrophenols. 
For  example,  a  mixture  of  100  grms.  of  benzene,  800  grms. 
of  nitric  acid  (sp.  gr.  1-31),  and  15  grms.  of  mercuric 
nitrate  was  heated  on  the  water-bath  under  a  reflux 
condenser,  and  with  vigorous  stirring.  Nitrous  gases  were 
evolved,  and  the  residue,  after  cooling,  yielded  a  crystalline 
mass  of  1.2.4-dinitrophenol  and  picric  acid,  i.e.,  the  same 
products  as  are  obtained  by  the  direct  nitration  of  phenol. 
Benzene  derivatives  react  in  an  analogous  manner.  Oxides 
of  nitrogen  or  nitrous  acid  may  be  used  in  place  of  nitric 
acid.  1.2.4-Dinitrophenol  in  an  almost  pure  condition 
may,  for  instance,  be  prepared  directly  from  benzene  by 
either  of  the  following  methods  :  (1)  120  grms.  of  benzene 
are  mixed  with  20  grms.  of  mercuric  nitrate,  and  the 
mixture  treated  with  270  grms.  of  nitrogen  tetroxide  and 
allowed  to  stand  for  some  days  at  the  ordinary  temperature. 
(2)  120  grms.  of  benzene  are  treated  with  10  grms.  of 
mercuric  nitrate  and  500  grms.  of  50  per  cent,  nitric  acid, 
50  grms.  of  nitric  oxide  are  added,  and  the  mixture  is 
stirred  and  heated  to  50°  C. — A.  S. 


IV.— COLOURING  MATTERS  AND  DYES 

Dyestuffs  derived  from    anhydro-bases.     Dyestuffs    of   the 

acridine   series.     H.    Terrisse    and    G.    Daricr.     Scaled 

Notes  \o.  1017.  Feb.  17.  ISds.  X,,.  1025.  March  31.  1898. 

and  No.  1059,  Oct.  29.  1898.     Report  thereon   by  B. 

NoeltiriL'.     Bull.  Soe.  Ind.  Mulhousc,  1912.  82.  (172—682. 

The    anhydro-base    obtained    from    formaldehyde    and 

phertyl-f»-toluylenediamine,  when  heated  with  an  amine 

having  a  free  para  poaition  and  the  hydrochloride  <'f  the 

amine   gives  a  diphenylmethane  derivative  which  is  con- 

verted  int..  an  acridine  dvestuff  by  heating  with  an  amine 

and  its  hydrochloride  in  the  preaence  <>f  air  or  an  oxidising 

i      the  author  gives  the  dyeatoJ!  the  formula  (1). 
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When  melted  alone  the  anhydroforinaldehvdephenvl-7>i- 
toluylenediamine  givee  monoaminoai  ridine.  The  anhydro- 
base  also  condenses  with  reeorcinol  in  aqueous  solution 
in  the  presence  of  mineral  acid,  giving  ■  diphenylmethane 

derivative  which  passes  over  into  an  acridine-derivative 
having  the  formula  (2)  when  heated  alone  or  in  sulphuric 
acid  solution. 


,N, 


0\CX>N|''" 


C.H.-XH,  (para) 
(1) 


(2) 


Diarylimidt  s  also  can  be  obtained  by  acting  on  the  anhy- 
dro-lus.  s  wit  h  aromat  ie  amines  or  diamines,  naphthylamine 
derivatives  such  as  i-naphthylaminesulphonic  acids  being 
suitable.  By  heating  these  imides  with  an  aromatic 
amine  and  it  s  hydrochloride,  acridine  derivat  ives  of  the  type 
(3)  are  obtained.  These  can  be  transformed  into  deriva- 
tive of  the  Acridine  Yellow  and  Benzoflavine  class  by 
heating  with  hydrochloric  acid  under  pressure,  or  into 
derivat iv.  <  of  the  Patent  Phosphinc  type  by  heating 
with  alcohol  and  hydrochloric  acid.  These  imides  when 
dim lived  in  sulphuric  or  hydrochloric  acid  are  converted 
into  diphenylmethane  derivatives  which  condense  with 
phenols  to  give  acridine-derivatives  of  the  type  (4). 


R 


-oap- 

C.H,/    X€l 


CH. 


(3) 


ck     x;6h4oh 

(4) 


Dihydroxyphenylacridonium  chloride  can  be  obtained  by 
heating  the  imide  obtained  from  ?»-aminophenol  with  an 
amine  and  its  hydrochloride.  Diaminodiphcnylmethane 
and  its  homologuea  are  all  converted  into  acridine-deriva- 
_■  them  with  a  wi-diamine  hydrochloride. 
••  aeridim -d'rivatives  have  the  general  formula  (5), 
and  in  the  case  of  ^•diaminodiphcnylmethane  a  migration 
of  th<-  CHf-sronp  is  nnmmni  to  explain  the  reaction. 
Mixed  phenyl-naphthylacridines  can  be  obtained  by  this 
method. 


(5) 


report    states  that   these  reactions  are   new.     It   is 
pointed  out  that  th<   ■obetanoe  to  which  formula  (i)  u 

?well  be  an  ecridoninm  derhrathrc  of  formula 
6).    The  reaction*  eH  out  in  the  second  note  do  not  appeal 
conclusively  proTed    The  dyi  -tuffs  deecribi  'I  in  the  third 
identical  with  those  of  (,<r.  Pat.  107,61  7.     .].  B. 


Dyestuffs ;  The.  preparation  and  application  of  new 

B.    Pawkm  aled    note    1241,    March    29,    I89l! 

Report  thereon  by  K.  Noelting.     Pull  Boo.  Jnd.  Mul- 
bonae,  1912,  82 

By  oxidising  aniline  with  ammonium  jK-rsulphate  in  acid 
or  alcoholic  solution,  a  Uaefc  eolourir  obtained 

to     which     the     author     ■■ciiibui     t),<-     constitution 

4H4  :  X\  :<",M4:0.      The     dye-tuff     ,  |„ 

produced  on  the  fibre.     A  derivative  having  the  formula, 
CioHu^O,,  anf'  which  th<-  author  supposes  to   b 
compound    of   the   anilidoqninone    I  formed 

boiling  the  first  oxidation  prodnel  with  aniline.  m-Phenyl- 

«-n<diarnirie    oxidises   to   a    black    witli    ammonium    p 

pha-  body  also  giving  ■  derivative  of  higher  mole- 


oular  weight  on  boiling  with  aniline.  In  a  similar  manner 
o-anisidine  gives  a  brown,  benzidine  a  grey  and  benzyl- 
aniline  a  black.  Formanilide  and  acetanilide  give  pro- 
duets  identical  with  that  obtained  from  aniline.  The 
report  states  that  it  is  improbable  that  the  black  dyestuff 
derived  from  aniline  has  such  a  simple  constitution  as 
the  one  given  above.  It  is  more  probably  a  polvmeride 
— (C„H4NO)x.— J.  B. 

Basic  dyestuffs  ;  The  preparation  of  yellow .     E.  Suais. 

Sealed  note  No.  1214,  Oct.  26,  1900.  Report  thereon 
bv  E.  Noelting.  Bull.  Soc.  Ind.  Mulhousc,  1912,  82, 
686—689. 

Crystal  Violet,  when  heated  at  160°— 180°  C.  with  m- 
toluylenediamine,  gives  rise  to  a  yellow  fluorescent  basic 
dyestuff,  dimethylaniline  being  set  free.  Magenta,  Paris 
Violet,  Malachite  Green,  and  Brilliant  Green  be"have 
similarly.  The  leuco  bases  of  dyestuffs  of  this  type  may 
also  be  used.  The  report  states  that  the  reaction  is  new, 
but  the  dyestuffs  are  probably  identical  with  those 
obtained  by  condensing  Michler's  ketone  with  wi-diamines 
(Eng.  Pat.  1352  of  1895  ;  this  J.,  1896,  28).— J.  B. 


Dyestuffs  ;    New  red  and  yellow 


-.  J.  Bur  da.  Sealed 
note  No.  623,  Sept.  9,  1890.  Report  thereon  by  E. 
Noelting.  Bull.  Soc.  Ind.  Mulhouse,  1912,  82,  691— 
692,  702. 

Colouring  matters  of  the  benzidine  series  which  cannot 
be  used  for  dyeing  wool  from  an  acid  bath,  for  example 
Congo  red  and  Chrysamine,  are  stated  to  become  suitable 
for  this  purpose  after  treatment  with  fuming  sulphuric 
acid  at  60°— 80°  C— J.  B. 


Diaminonaphtkalenesulphonic  acid  and  new  azo  dyestuffs. 
J.  Burda.  Sealed  Note  No.  624,  Sept.  9,  1890.  Report 
thereon  by  E.  Noelting.  Bull.  Soc.  Ind.  Midhouse.  1912, 
82,  692—694,  702. 

1.4-Diaminonaphthalene  gives  rise  to  one  or  more 
sulphonic  acids  when  treated  with  fuming  sulphuric  acid 
(20  per  cent,  of  anhydride)  at  140°— 150°  C.  These  are 
said  to  give  azo  dyestuffs  when  treated  with  diazo-com- 
pounds,  tetrazodiphenyl  giving  a  blue  for  example.  The 
diaminesulphonic  acid  can  also  be  diazotised  and  combined 
with  amines,  phenols,  etc. — J.  B. 

Nitrobenzidincsul phonic  acids  and  new  dyestuffs  ;    Process 

for  preparing .     J.   Burda.     Sealed  note  No.  625, 

Sept.  9,  1890.  Report  thereon  by  E.  Noelting.  Bull. 
Soc.  Ind.  Mulhouse,  1912,  82,  694—697,  702. 

The  product  of  nitration  of  benzidinesulphonic  acid  forms 
a  tetrazo-derivative,  giving  rise  to  azo  dyestuffs  which  dye 
unmordanted  cotton  in  red,  orange,  violet,  and  blue  shades. 
They  also  dye  wool  from  an  acid  bath. — J.  B. 

Polyazo  derivatives  of  benzidine  or  tolidine  and  new  azo 

dyestuffs ;      Process    for     preparing .     J.     Burda. 

Sealed  note  No.  626.  Sept.  9,  1890.  Report  thereon  by 
E.  Noelting.  Bull.  Soc.  Ind.  Mulhouse,  1912,  82.  697— 
699,  702. 

Xitrohenzidine,  m.  pt.  141°  C,  on  reduction  with  zinc 
dust  and  alkali  gives  what  is  probably  an  azoxy  compound 
melting  between  220°  and  230°  C.  The  new  base  can  be 
diazoi  ised  and  combined  with  phenols,  amines,  etc.,  giving 
rile  to  dyestuffs  which  dye  unmordanted  cotton,  also  wool 
from  an  acid  bath. — J.  B. 

Dyestuffs  of  the  induline  series  ;  Process  for  the  preparation 

of .     J.  Burda.     Sealed  note  No.  644,  Jan.  1 2,  1 8!t  I . 

Report  thereon  by  E.  Noelting.  Bull.  Soc.  Ind. 
Mulhouse,  1912,  82,  700,  702. 

A  BLXTI  induline,  which  is  solublo  in  water  and  dyes 
mordanted  and  unmordanted  cotton,  is  obtained  by 
heating  at,  160° — 180°  C.  tetramethyldiamino-azoxyben* 
zene  together  with  an  amine  and  its  hydrochloride.  Dialkyl-, 
tetraalkyl-,  diphenyl-  and  tetraphenyl-derivativee  of 
diamino-azoxybon/.ene  can  also  In-  used.-    J,  l'». 
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Greenish  blue  dyestuff ;  Process  for  the  preparation  of  a 


J.  Burda.  Sealed  note  No.  645,  Jan.  12,  1891.  Report 
thereon  bv  E.  Noelting.  Bull.  Soc.  Ind.  Mulhouse, 
1912,  82,  701—702. 

A  new  colouring  matter  which  dyes  mordanted  or  un- 
mordanted  cotton,  wool  and  silk  in  blue  shades  is  obtained 
by  heating  at  160° — 180°  C.  acetaminobenzeneazohydroxy- 
diethylaniline  together  with  glycerin,  naphthylamine  hydro- 
chloride and  hydrochloric  acid.  The  azo  compound  is 
prepared  by  diazotising  m-  or  p-aminoacetanilide  and 
combining  it  with  ra-hydroxydiethylaniline. — J.  B. 

Triphenylmethane  dyestuffs  fast  to  alkalis.  E.  Suais. 
Sealed  note  No.  1220,  Nov.  8,  1900.  Report  thereon  by 
E,  Noelting.  Bull.  Soc.  Ind.  Mulhouse,  1912,  82,  703— 
705. 

The  author  has  found  that  the  property  of  fastness  to 
alkalis  is  not  confined  to  the  well  known  dyestuffs  con- 
taining an  acid  group  in  the  ortho  position  to  the  central 
carbon  atom,  but  is  shared  by  the  m-diazosulphonates  of 
the  same  series.  For  instance,  a  green  dyestuff  fast  to 
alkalis  is  obtained  by  oxidising  the  leuco-base 

(1)  (3) 

[(C2H5)2N.C6H4], :  CH.C6H4.N  :  N.S03H, 

which  is  obtained  from  the  corresponding  amine  by 
treating  its  diazo  compound  with  sulphite.— J.  B. 

Quercetagetin.     A.  G.  Perkin.     Chem.  Soc.  Trans.,   1913, 
103,  209—219. 

Quercetagetin  was  isolated  from  the  flowers  of  the 
African  marigold,  Tagetes patula,  by  Latour  and  Magnier  De 
La  Source  (Bull.  Soc.  Chim.,  1877  [ii],  28,  337)  who  gave 
to  it  the  formula  C2-H22013.  It  is  now  found  that  the 
main  quantity  of  the  colouring  matter  is  present  in  the 
petals  as  a  glucoside,  and  the  colouring  matter  itself, 
[C15H10O8],  was  isolated  from  this.  It  forms  an  acetyl 
compound  of  formula,  C13H408(C2H30)6,  a  sulphate,  and 
a  hexamethyl  ether,  and  yields  protocatechuic  acid  on 
fusion  with  alkali.  Proof  of  its  flavonol  structure  is  shown 
by  the  products  obtained  by  hydrolysis  of  its  hexaethyl 
derivative.  It  is  a  hexahydroxyflavonol  isomeric  with 
myricetin,  but  differs  from  this  colouring  matter,  and  also 
from  the  closely  allied  quercetin,  in  that  it  possesses  a 
tetrahydroxvbenzene  in  place  of  the  phloroglucinol 
nucleus  which  they  contain.  Compared  with  quercetin  it 
gives  tints  of  yellower  shades  on  the  various  mordants. 

— G.  H.  P. 

Ink ;    Neiv  Prussian  regulations  for  official  tests  of- 


F.  W.  Hinrichsen.  Chem.-Zeit.,  1913,  37,  265—267. 
According  to  the  new  Prussian  regulations  of  May  22, 
1912,  inks  are  classified  into  (1)  "documentary  "  and  (2) 
"writing  inks,"  the  latter  being  subdivided  into  (a)  iron- 
gall  inks,  and  (b)  logwood  and  dyestuff  inks.  (1)  A 
"  documentary  ink  "  is  defined  as  an  iron-gall  ink  which 
gives  dark  writing  after  8  days'  exposure  to  light  and  air. 
It  must  contain  at  least  27  grms.  of  anhydrous  gallotannic 
and  gallic  acids  and  4  grms.  of  iron  (calculated  upon  the 
metal)  per  litre.  On  the  other  hand,  the  amount  of  iron 
must  not  exceed  6  grms.,  so  that  the  ratio  of  gallotannic 
and  gallic  acids  to  iron  must  lie  within  the  limits  4-5  :  1 
and  6-75  :  1.  The  ink  must  not  alter  for  at  least  14  days 
in  the  ink-pot,  and  must  flow  readily  from  the  pen.  The 
writing  done  with  it  must  not  be  sticky  immediately  after 
drying,  and  after  8  days  it  must  remain  deep  black  when 
washed  with  water  and  with  alcohol  (85  and  50  per  cent.). 
(2)  Iron  gall  "writing  inks,"  (a)  must  contain  at  least 
18  grms.  of  gallotannic  and  gallic  acids,  and  at  least  2-6 
and  not  more  than  4  grms.  of  iron  per  litre  (ratio  4-5  :  1 
and  6-75  :  1)  In  other  respects  they  must  comply  with 
the  requirements  of  "  documentary  "  inks.  Inks  of  Group 
B  are  not  officially  tested.  Analysis  of  inks  : — The  pro- 
portion of  gallotannic  and  gallic  acids  is  determined  by 
shaking  the  sample  with  ethyl  acetate  and  weighing  the 
residue  left  on  evaporating  the  extract.  The  residue  is 
regarded  as  gallotannic  and  gallic  acids  when  0-1  grm. 
thereof  absorbs,  in  the  presence  of  2  grms.  of  sodium 
bicarbonate,  at  least  0-5  grm.  of  iodine.     If  less  iodine  is 


consumed,  the  ink  is  not  up  to  the  official  requirements. 
The  author  discusses  the  reasons  for  the  changes  from  the 
official  regulations  of  1888,  and  gives  the  following  details 
of  the  methods  of  applying  the  official  tests  : — (1)  Deter- 
mination of  gallotannic  and  gallic  acids : — Ten  c.e.  of  the 
ink  are  mixed  with  10  c.e.  of  concentrated  hydrochloric 
acid,  and  the  mixture  shaken  with  successive  portions  of 
50  c.e.   of  ethyl  acetate  in  Rothe's  shaking  apparatus, 
until  the  aqueous  layer  gives  no  reaction  for  gallotannic 
or  gallic  acids  after  treatment  with  sodium  carbonate  and 
addition   of   ferric   chloride   and   ferrous   sulphate.     The 
ethyl  acetate  extract  is  shaken  several  times  with  semi- 
saturated  potassium  chloride  solution  (10  c.e.  each  time), 
to  remove  iron  salts,  and  then  evaporated  in  vacuo,  and 
the  residue  is  taken  up  with  a  little  water,  transferred  to  a 
weighed  crucible,  and  dried  at  105° — 110°  C.  or,  preferably, 
in  vacuo  at  about  60°  C.  until  constant  in  weight.     In 
determining  the  iodine  absorption  about  0-1  grm.  of  the 
residue  is  mixed  in  a   stoppered  flask  with  2  grms.   of 
sodium  bicarbonate  and  25  to  50  c.e.   of  a  solution  of 
iodine  (about  50  grms.  per  litre),  and  the  flask  closed  and 
allowed  to  stand  over  night,  alter  which  the  unabsorbed 
iodine   is  titrated  with  standard  thiosulphate   solution. 
Simultaneously  e  blank  determination  is  made.     Iron  :— 
Ten  c.e.  of  the  ink  are  evaporated  to  dryness,  and  the 
residue  ignited  until  free  from  carbon  and  then  heated  with 
1  to  2  c.e.  of  hydrochloric  acid  (sp.  gr.  1-124)  until  dissolved. 
The  solution  is  treated  with  1  to  2  c.e.  of  chlorine  water 
and    evaporated   to    dryness,    the   residue    treated    with 
0-5  c.e.  of  strong  hydrochloric  acid  to  dissolve  basic  iron 
salts,  and  the  solution  cooled  and  diluted  with  20  c.e.  of 
water.     About  1  grm.  of  potassium  iodide  is  then  added, 
and  the  separated  iodine  titrated  with  W/10  thiosulphate 
solution,  the  liquid  being  meanwhile  rapidly  warmed  to 
55°  C.  to  promote  the  separation  of  iodine.     Testing  the 
writing  : — Pieces    of  standard  paper  are  stretched  in  a 
frame  inclined  at  an  angle  of  45°,  and  a  definite  amount  of 
ink  made  to  flow  down  them  from  a  pipette  fixed  in  a 
special  position  with  regard  to  the  paper.     At  the  same 
time  a  parallel  test  is  made  upon  the  same  papers  with 
Schluttig    and    Neumann's    standard    iron-gall    ink    con- 
taining 23-4  grms.  of  gallotannic  acid,  7-7  grms.  of  crys- 
talline gallic  acid,  30-0  grms.  of  ferrous  sulphate,  10-0  grms. 
of  gum  arabic,  2-5  grms.  of  hydrochloric  acid,  and  1-0  grm. 
of   phenol   per  litre.     This  ink  is  allowed   to  stand  for 
at  least  4  days  at  10°  to  15°  C.,  and  decanted  from  any 
deposit.     For  comparison  in  the  test  it  is  coloured  with  a 
suitable  dyestuff  to  match  the  ink  under  examination.      The 
paper  with  the  colour  strips  of  the  two  inks  upon  it  is 
exposed  to  the  air  for  8  days  in  diffused  daylight,  and  is 
then  cut  horizontally  into  strips  which  are  immersed  in 
water,  50  per  cent,  alcohol  and  80  per  cent,  alcohol  res- 
pectively.    No  perceptible  bleaching  of  the  ink  should 
take  place. — C.  A.  M. 

Patents. 

Colouring  matters  of  the  anthraquinone  series ;  Manu- 
facture    of .     J.      Y.     Johnson,     London.     From 

Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germany.     Eng.  Pat.  3228,  Feb.  8,  1912. 

SEEGer.  Pat.  251,709  of  1911;  this  J.,  1912, 1117.—  T.  F.  B. 

Vat  dyes  of  the  anthraquinone  series.  H.  Neresheimer, 
Assignor  to  Badische  Anilin  und  Soda  Fabrik,  Ludwigs- 
hafen on  Rhine,  Germanv.  U.S.  Pat.  1,052,507, 
Feb.   11,  1913. 

See  Fi.  Pat.  446,751  of  1912  ;  this  J.,  1913,  131.— T.  F.  B. 

Anthraquinone  series  ;   Manufacture  of  derivatives  of  the 

.     P.    A.    Newton,    London.     From    Farbenfabr. 

vorm.  F.  Baver  und  Co.,  Elberfeld,  Germanv.  Eng.  Pat. 
12,616,  May  28,  1912. 

See  Ger.  Pat.  253,089  of  1911  ;  this  J.,  1913,  16.— T.  F.  B. 

Diazotisable  [azo]  colouring  matter.     W.   Bergdolt,  Lever- 

kuscn.  Assignor  to  Farbenfabr.  vorni.  V.  Haver  and  ('<>.. 
Elberfeld.    Germany.     U.S.    Pat.    1,052,647,    Feb.    11, 
1913. 
See  Eng.  Pat.  22,529  ot  1911  ;  this  J,  1912,  :>29.— T.  F.  B. 


282 


Cu  V.— FIBRES;    TEXTILES;   CELLULOSE;    PAPER. 


[March  31,  1913. 


•tuff*  of  the  anthmquino)-  nd  process  of  making 

,"      F.     Hepp,    Frankfort.    R.    Uhlciihuth.    and    F. 

Roemer,  Assignors  to  Farbwerke  vmm.  Meister,  Lucius, 

■ad  Bruning,  Boohst  «>n  Maine.  Germany.     U.S.  Pat. 

1,052,480,  Kb.   11.  1913, 

.:.  2:5.110  of  11»1 1  :  this  J..  1912,  326.—  T.  F.  B. 
Anihraquinone  series;    Condensation  products  of  the 


and  process  of  muling  same.  A.  Schmidt.  Hochst.  and 
Kranzlein.  Sindlimren.  Assignors  to  Farbwerke  vorm. 

Meister,  Lucius,  and  Bruning,  Hochst  on  Maine, 
•many.     IS.    Fat.    1,052,620,  Feb.   11,  1913. 

-  Fr.  Pat.  442,751  of  1912  ;  this  J.,  1912,  979.— T.  F.  B. 

1  ndigoichite    preparations  :      Stable and    process     of 

making  sati         A    Schmidt  and  A.  Steindorff,  Assignors 
Farbwerke    vorm.    Meister.    Lucius,    und    Briiniog. 
Hcxh-t    on    Maine,    Germany.     U.S.    Pat.     1,054,039, 
Feb.  25,   1913. 

See  Bog.  Pat.  13.673  of  1912  j  this  J.,  1912,  915.— T.  F.  B. 

•   of  the  coerulein  series;    Manufacture  of .     A. 

Sterner.     Basle.     Switzerland.     U.S.     Pat.     1,054,247, 
Feb.   25.   1913. 

-  Fr.  Tat.  443,377  of  1912  ;  this  J.,  1912,  979.— T.  F.  B. 
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rip   envelope  fabric.     Times    Eng.    Suppl.,    Feb.    26, 
1913. 

RrBBER-coATED  cotton  fabrics  of  double  thickness  are 

In  German  practice  the  two  fabrics  are  joined  with 

the  threads  diagonal :   in  French  practice  they  are  placed 

parallel.     The  former  method  gives  a  stronger  envelope, 

bit  it  has  to  be  made  somewhat  heavier  owing  to  the  rubber 

at  the  joins.     Experiments  made  at  the  National  Physical 

Laboratory  showed  that  for  parallel  fabric  the  limits  of  a 

ipound  'tress  are  (to  5  per  cent.)  the  limits  of  simple 

_th  of  warp  and  weft.     For  diagonal  material 

the  bur  ni'th  appears  to  be  about  1-4  times  the 

igth    determined     by    simple    tensile    strength.     To 

'he  rabbet  it  should  be  vulcanised  and  protected 

light  by  a  yellow  coating.     Picric  acid  is  poisonous, 

k-ad  chromate  blackens  on  vulcanisation,  and  aniline  gives 

a    good    but    transient    result.     Exposure    experiments 

■bowed  that,  especially  with  unprotected  rubber,  there 

was  a  marked  improvement  in  gas-tightness  at  a  stage 

when  the  material  was  almo-t  completely  perished.     Air- 

-hip<-hed-  ihould  be  kept  at  a  uniform  temperature  as  cold 

anW--   the  rubber.     Impurities,  tuob  as  ozone,  in  the 

hydrogen  aL-o  affect  the  rubber.     Fabrics  may  be  tested 

by  n  .amination  or  chemically.     Low  visco-jt  \ . 

rapidly   falling,  of   the    benzene   solution   of   the   rubber 

coating,  ind,  as  does  solubility  in  acetone. 

— H.  E.  P. 

Silro  artificial   silks  '         ■/     ' ■  Sminfra**  "]    in 

emdtkt  stability  test    J.  F.  Briggs.     Fftrber-Zeit.. 

1919,  24.  73     : 

paper  (this  .].,  1913,  B0),   the 

it  the  pi  f  sulphurii  acid  e-t.-rs  of 

•   probable  cause  of  the  phenomena 

I      \\>    •  ,;l-  attention  to  ■  paper  by  Cro       !'.• 

and     .Jenkn  r.,     1901,     1133),     in     whi<  h     it.     was 

■diown  that  the  forrfiat  ion  of  -ulphur  i|  a  funetion 

Of   the  time   of  irnrn<-r-ion    in    t|,e   nitl  id     :     001 

allowing   a    loom    period    for    nitr.it  ion.    the 

.    to   form   sulphuri  ■  n  ome. 

•her,   a     studv    of     th-  ndphuric     esters    of 

-      12.71)  leads  to  tbe  conch 

[ihurie   add   i«   Combined   always   in    the   form 

of  an  *'\<\  eeiinioae  ester  ,,\  general  formula    If 


where  X  represents  cellulose  nitrate  or  acetate  and  the 
value  of  n  determines  the  amount  of  sulphuric  acid  com- 
bined. These  acid  esters  form  a  series  with  increasing 
percentages  of  combined  sulphuric  acid.  The  members 
wit  1  i  little  sulphuric  acid  can  be  washed  with  cold  distilled 
water  until  the  washings  are  neutral,  whilst  the  ester 
possesses  the  properties  of  an  insoluble  acid.  As  the 
percentage  of  combined  sulphuric  acid  increases,  the  esters 
become  less  stable  towards  water  and  the  higher  members  of 
the  series  assume  a  colloidal  form  and  continually  split  off 
free  acid.  If  nitro-cotton,  containing  a  small  amount  of 
combined  sulphuric  acid,  be  boiled  for  a  long  time  with 
neutral  or  acid  water,  the  sulphuric  ester  is  gradually 
hvdrolysed  and  the  cotton  becomes  stable.  But  if  the 
washing  be  effected  with  alkaline  water,  the  acid  sulphuric 
est  er  combines  with  the  calcium  or  other  base,  giving  neutral 
salts  which  are  comparatively  stable  towards  boiling 
water.  Such  nitro-cottons  are  dangerous  from  the  point  of 
view  under  discussion,  because  the  sulphuric  ester  persists 
in  the  form  of  its  calcium  salt  through  all  the  operations  of 
the  manufacture  of  artificial  silk,  but  on  treatment  with  a 
mineral  acid  at  a  subsequent  stage,  e.g.  in  the  hands  of  the 
bleacher  or  dyer,  the  calcium  is  removed  and  the  ester  is 
re-converted  into  the  unstable  free  acid  ester.  It  has 
been  shown  that,  in  the  case  of  aceto-sulphuric  esters  of 
cellulose,  the  combined  acetic  acid  is  readily  removed  by 
alkaline  saponifying  agents,  but  that  the  whole  of  the 
sulphuric  acid  remains  in  combination  with  the  cellulose, 
giving  a  sodium-cellulose  sulphate. — J.  F.  B. 

Papers  ;   Influence  of  mercerised  fibres  on  the  properties  of 

cotton  rag  .     C.  G.  Schwalbe,  K.  Fenchel  and  R. 

Comely.     Wochenbl.  Papierfab.,  1913,  44,  757—759. 

In  order  to  ascertain  the  influence  of  mercerisation  on  the 
properties  of  papers  made  from  cotton  rags,  the  authors 
selected  a  new,  bleached  unsized  cotton  fabric,  one  portion 
of  which  was  mercerised  by  immersion  in  a  23  per  cent, 
solution  of  sodium  hydroxide,  whilst  the  other  was  left 
untreated.  The  two  portions  were  reduced  separately 
in  an  experimental  beating  engine  to  paper  pulp  under 
similar  conditions  and  papers  were  made  from  the  two 
pulps  on  a  hand-mould.  Tensile  tests  of  these  papers 
showed  that  the  sheets  made  from  the  mercerised  fabric 
were  somewhat  inferior  both  in  tensile  strength  and 
elongation  to  the  sheets  prepared  from  the  original  fabric. 
Absorbency  tests,  made  in  the  manner  employed  for 
testing  blotting  papers,  showed  on  the  other  hand  that  the 
papers  made  with  mercerised  fibres  were  very  decidedly 
superior  to  those  made  with  ordinary  cotton.  The  authors 
explain  that  mercerisation  of  the  cotton  fibre  increases  the 
strength  of  the  fibre  itself,  but  converts  it  into  a  smooth 
regular  cylinder.  Mercerised  fabrics  are  stronger  than 
the  original  owing  to  the  increased  strength  of  the  fibre, 
but  papers  made  from  mercerised  rags  are  weaker  because 
the  smooth  cylindrical  fibres  slide  apart  under  tension  more 
readily  than  the  twisted,  wrinkled  fibres  of  unmercerised 
cotton  papers.  Mercerised  rags  on  the  other  hand  give 
more  absorbent  blotting  papers  because  certain  wat  ci- 
ting incrusting  matters  are  removed  by  the  treatment 
with  concentrated  caustic  lye. — J.  F.  B. 

Parchment  papers  ;    Testing  of .     V.  Fortini  and  A- 

Ceccherelli.     Chem.-Zeit.,  1913,  37,  237—239. 

GrSASXFBOOV  parchment  papers  arc  of  two  kinds:    the 

ouine,"  prepared  by  the  chemical  action  of  sulphuric 

acid    or    zinc    chloride    upon     bibulous    paper,    and    the 

imitation,"  which  are  prepared  by  mechanical  treatment 

in  the  beating  engine,  assisted  by  the  addition  of  impreg 

Dating  or  special  sizing  agents.  These  two  kinds  of  paper 
may  be  readily  differentiated  by  determining  the  tensile 
or  bursting  strain  in  the  dry  and  wet  conditions.  The  paper 
beeped  in  water  at  75° — 80°  C.  for  half  an  hour,  and  tin- 
adherent  excess  of  water  is  removed  before  testing.  With 
genuine  parchmenl  paperi  the  bursting  strain  of  the  dry 
paper  is  only  l-l  to  1-8  times  the  bursting  strain  of  the  wet 
paper.     With   imitation   parchment   papers,   the  loss  of 

Dgtb  on  wetting  is  very  great  and  the  dry  paper  lb 
a  tc-t  ]o — 15  timet  highei  than  the  wel  paper.     Genuine 
parchmenl  papers  ihow  rather  variable  results  when  tested 
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in  different  parts  of  the  same  sheet,  owing  to  the  variable 
action  of  the  chemicals,  whereas  imitation  parchment 
papers  are  practically  uniform  in  strength  all  over 
the  sheet.  The  authors  describe  a  modification  of  the 
Vicat  needle  tester  for  testing  the  bursting  strain,  the  paper 
being  clamped  over  a  wooden  ring,  95  mm.  in  diameter 
inside,  and  the  needle  pressing  exactly  in  the  centre  of  the 
ring.— J.  F.  B. 

The  ginger-plant  order,  zingiberacece.  Its  value  for  paper 
making.  Beadle  and  Stevens.  See  Liverpool  Section, 
p.  259. 

Erratum. 

This  Journal,  March  15,  1913,  page  228,  in  table,  under 
the  heading  "Percentage  yield  of  pulp  on  dry  raw 
material,"  No.  11,  Pulp-wood,  the  figure  should  be  "45  per 
cent."  not  "4  per  cent." 

Patents. 

Yarns,  raw  wool,  cotton  and  like  materials  ;    Machine  for 

drying   by   means  of  hot  air.     J.    R.    Openshaw, 

Manchester.     Eng.  Pat.  14,606,  June  22,  1912. 

In  drying  machines  baffle-plates  are  arranged  in  the 
heating  chamber,  whereby  the  air  is  directed  against  the 
steam  pipes,  in  combination  with  further  baffle-plates 
arranged  in  the  lower  part  of  each  drying  chamber,  whereby 
the  hot  air,  after  leaving  the  heating  chamber,  is  caused  to 
pass  up  centrally  through  the  drying  chamber  to  the  outlet. 
The  latter  plates  may  be  arranged  one  on  each  side  of  the 
lower  part  of  the  chamber,  in  the  same  plane,  with  a  properly 
dimensioned  space  between  them  for  the  passage  of  the 
hot  air,   the  plates  being  also  perforated. — J.  F.  B. 


Cotton  wool ;    Preparation  of  artificial 


A.    Bloch. 


Fr.  Pat.  447,068,  Oct.  17,  1911. 


The  cellulose  is  first  washed  with  alkali  to  free  it  from 
fatty  matters,  then  bleached  in  a  solution  composed  of 
10  kilos,  of  chloride  of  lime,  6  kilos,  of  aluminium  sulphate, 
2/3  kilo,  of  magnesium  sulphate,  and  200  kilos,  of  water. 
After  washing  and  drying  in  a  centrifugal  machine,  the 
cellulose  is  dissolved  in  Schweitzer's  reagent  and  the 
solution  filtered.  The  solution  of  cellulose  is  then  treated 
with  much  water  to  which  sulphuric  acid  may  be  added 
in  the  centrifugal  machine,  described  in  Bloch's  Belgian 
patent  application  of  Aug.  18,  1911,  and  the  precipitated 
fibres  prevented  from  becoming  agglomerated  by  a  card  of 
steel  points,  arranged  around  the  drum  of  the  centrifugal 
machine. — W.  H.  C. 


Hops  ;  Separation  of  bast  fibres  from. 


-.     P.  E.  Delpeuch. 
Fr.  Pat.  447,400,  Aug.  20,  1912. 

After  the  harvest,  the  hop-vines  are  cut  into  lengths  of 
about  1  metre,  sorted  and  dried.  Retting  is  effected  by 
sprays  of  water,  running  or  stagnant  water,  hot  or  cold,  but 
preferably  by  steam.  When  the  gums  have  been  removed, 
the  material  is  taken  out  and  the  bast  is  readily  separated. 
The  crude  fibres  may  be  treated  with  hydrogen  peroxide, 
acetone  or  carbon  bisulphide  ;  they  are  then  submitted  to 
the  action  of  hot  or  boiling  water  or  steam,  with  the  addition 
of  tannin.  The  subsequent  operations  resemble  those 
adopted  in  the  case  of  hemp. — J.  F.  B. 

Cellulose  plates  and  films  ;    Hoppers  for  producing 


J.  E.  Brandenberger,  Thaon-les-vosges,  France.  Eng. 
Pat.  3929,  Feb.  16,  1912.  Under  Int.  Conv.,  Mar.  22, 
1911. 

Ix  the  process  of  making  cellulose  plates  or  films  by  running 
cellulose  solution  directly  into  a  coagulating  bath,  a 
hopper  is  used  having  a  slot  with  movable  lips  capable 
of  adjustment  by  operating  suitable  mechanism. — J.  F.  B. 

Copper  oxide  ammonia  cellulose  solution  ;  Process  of 
producing .  B.  Borzykowski,  Charlottenhurg.  Ger- 
many. Eng.  Pat.  24,996,  Oct.  31,  1912.  Under  Int. 
Conv.,  Dec.  7.  1911. 

For  the  purpose  of  increasing  the  proportion  of  copper 
oxide  in  cuprammonium  solutions  without  increasing  t he- 


proportion  of  ammonia,  solutions  of  copper  sulphate  and 
an  alkali  are  added  to  the  cuprammonium  solution. 
Example  :  To  50  parts  of  cuprammonium  solution  (sp.  gr. 
1-000 — 1-004)  are  added  17  parts  of  an  aqueous  solution 
of  copper  sulphate  of  a  concentration  of  27  grms.  per 
litre  ;  the  mixture  is  thoroughly  stirred  and  10  parts  of 
a  15  per  cent,  solution  of  caustic  soda  are  added.  800 
parts  of  this  mixture  will  dissolve  about  107  parts  of  dry 
loose  cellulose. — J.  F.  B. 

Cellulose  ;   Process  of  making- 


-.     B.  Loomis,  Hartford, 
Conn.     U.S.  Pat.  1,052,675,  Feb.  11,  1913. 

Wood  or  fibrous  vegetable  matter  is  subjected  in  a  closed 
tank  to  the  action  of  hot  water,  "thereby  forming  fatty 
acids  and  other  solvents "  ;  the  water  and  acids  are 
circulated  through  the  material  and  through  an  external 
heater  so  as  to  release  the  turpentine  oils,  rosin  and 
gummy  matters.  The  volatile  oils  are  distilled  off  and 
condensed,  whilst  the  rosin  and  gums  are  carried  off  with  the 
circulating  water  and  collected  in  a  separate  tank.  The 
softened  wood  is  subjected  to  a  beating  and  grinding 
action  in  the  same  tank  in  which  it  is  being  extracted  and 
in  presence  of  the  treating  liquor.  The  liquor  is  expelled 
and  replaced  by  water  and  an  alkaline  reagent,  in  which 
the  cleansed  material  is  digested  until  it  is  reduced  to 
cellulose.  The  temperature  of  the  acid  water  used  for 
treating  the  wood  is  about  250°  F.  (121°  C.).— J.  F.  B. 

Cellulose  from  vegetable  substances ;    Process  of  obViininq 

.     J.  H.  Fair,  Assignor  to  H.  G.  Green  and  A.  H. 

Hancox,  Chicago,  111.       U.S.  Pat.   1,053,125,  Feb.   11. 
1913. 

The  charge  of  vegetable  substances  is  "  pickled  "  in  a 
bath  containing  hydrochloric  acid  and  potassium  chlorate, 
with  or  without  nitric  acid.  The  material  thus  prepared 
is  subjected  to  the  action  of  boiling  water  to  which  caustic 
potash  or  soda  lye  is  added. — J  F.  B. 

Cellulose  esters  and  their  transformation  product*  :    Manu- 
facture   of    new .     H.    Dreyfus.     Sixth    Addition, 

dated  Aug.  5,  1912,  to  Fr.  Pat.  432,046,  J.ily  5,  1911 
(this  J.,  1912,  24,  225,  329,  1119). 

TnE  acetylation  may  be  conducted  in  hydro-extractors 
similar  to  those  employed  in  the  manufacture  of  nitro- 
cellulose, or  in  revolving  churns..  As  a  basis,  a  proportion 
of  acetic  anhydride  equal  to  2-5  times  the  weight  of  the 
cellulose  may  be  taken,  more  or  less,  according  to  the 
proportions  "of  sulphuric  acid  and  moisture  present. 
Comparatively  large  quantities  of  water  may  be  present 
with  the  object  of  modifying  the  nature  and  solubility  of 
the  products.  With  35 — 40  per  cent,  of  water  calculated 
on  the  weight  of  cellulose,  products  directly  soluble  in 
dilute  acetone  may  be  prepared.  A  large  number  of 
products  of  different  solubilities  may  be  obtained  by 
varying  the  proportions  of  water  between  5  and  20  or  30 
per'cent.  of  the  weight  of  cellulose  and  interrupting  tin- 
reaction  at  various  stages,  the  result  also  being  influenced 
by  the  proportion  of  acetic  anhydride,  by  increasing  which 
more  water  is  required  to  attain  the  same  results. — J.  F.  B. 

Plastic  compositions  and  method  of  preparing  same.     A\ .  A. 

Beatty.     Fr.   Pat.  447,645,  Aug.   26,   1912. 
A  plastic  composition  is  composed  of  an  ester  of  cellulose, 
e.g.,  acetate  or  nitrate,  and  a  condensation  product  of  a 
ketone  with  a  phenol  or  their  homologues,  or  a  hydroxy 
derivative  of  an  aromatic  hydrocarbon,  e.g.,  dihydroxy- 
diphenyldimethylmethane,  with  or  without  a  solvent,  Bucb 
as  amy!  acetate,  acetone, chloroform,  or  a  mixture  of  t  bese. 
For  instance,  80  parts  of  nitrocellulose  wit  h  20  <>f  dflrydroi y 
diphenvklimethvlmethane.  or  75  parts  of  cellulose  acetate 
with  25  parts  of  the  aromatic  derivative  are  incorporated 
with  a  sufficient   quantity  of  a  suitable  solvent  to  form 
a  plastic  mass. — J.  K.  B. 
Paper  board*,   imitation   leather  or  material  for  packing. 

insula  tin,,    or    otter   purpose*  •"     J/",""^,f;''",   ./r^T' 
H.  Jackson.  Garstang,  Lanes.     Eng.  Pat.  43.12,  Feb.  Zl , 

1912. 
A   FIBEOUS   colloid,   or   celluloee,   mechanically    Produced, 

preferably  by  the  proee^  described  in  Bng.  nto.  WW 
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and  12,933  ol  1911  (this  J..  1912,  225,  686),  ia  mixed  with 

pulped,  partially  pulped  or  unpulped  paper  stock  to 
produce  the  articles  mentioned  in  the  title,  with  or  without 
the  addition  of  other  substances. — J.  F.  P>. 

Paper  pulp,  cellule*?.  <tc.     Manufacture  of  porous  materials 
tc  '>'   u-td  fnr  the  btatinq  bar.--  employed  in  the  vianuftictuir 

of .     H.    Helin    ami    0.    F.    Soderwall.     Fr.    Pat. 

447,558,  Aug.  20,  1012. 

The  Ix-ating  bars  employed  in  beat  ins  engines  or  refiners 
used  in  preparing  paper  pulp  are  composed  of  a  porous 
•  material,  prepared  by  arranging  in  the  mould  before 
casting  a  quantity  of  discontinuous  metal  turnings,  gauze 
or  the  like,  so  that  when  the  molten  metal  is  poured  in, 
there  is  produced  a  movement  throughout  the  fluid  mass, 
result  ins  in  the  formation  of  bubbles.  With  the  metal 
turnings  or  gauze  may  be  incorporated  a  certain  amount 
of  calcium  or  magnesium  carbonate  or  other  substance 
capable  of  evolving  a  gag, — T.  F.  B. 

Paper   testing   apparatus.     The    Ashcroft    Manufacturing 
Co.     Fr.  Pat.  447,562.  Aug.  22.  1912. 

The  paper  testing  machine  has  a  clamp  to  hold  the  paper 
and  a  flexible  pressure  arrangement  connected  with  an 
indicator,  the  flexible-  pressure  member  beins  mounted 
on  a  fixed  support,  whilst  the  paper  carrier  is  mounted 
movably  in  relation  to  it.  The  apparatus  is  characterised 
by  the  following  points  :  The  flexible  pressure  member 
may  be  adjusted  in  its  position  relatively  to  the  paper 
carrier.  A  screw  or  similar  organ  acts  on  the  support 
which  carries  the  paper  clamp  so  as  to  bring  it  gradually 
and  slowly  towards  the  flexible  pressure  member.  The 
paper  carrier  is  composed  of  a  fixed  jaw  and  a  movable 
jaw,  each  provided  with  an  orifice  through  which  the 
flexible  pressure  member  may  pass,  the  carrier  being 
articulated  on  a  stand  which  also  carries  the  pressure 
member  and  the  operating  screw.  The  movable  jaw  of 
the  paper  clamp  is  composed  of  a  disc  working  against 
the  fixed  jaw  by  means  of  a  screw. — J.  F.  B. 

Sulphite  cellulose  waste  lyes  ;    Precipitation  of  the  objection- 
able,   constituents    of bij    means    of    reaqents    iftcr 

concentration  of  the  lye.     M.  Platsch.     Fr.  Pat.  447,578, 
Aag.  23.  IM2. 

The  precipitation  of  the  calcium  salts  as  sulphate  can  be 
completely  effected  only  after  elimination  of  the  volatile 
organic  acids  (acetic  acid)  by  evaporation  of  the  lyes  to 
a  syrupy  consistence.  The  reagents  then  used  must  be 
such  that  their  bases  form  with  sulphurous  acid  only 
readily  decomposable  compounds,  or  else  do  not  combine 
at  all.  Aluminium  sulphate,  for  instance,  would  be 
suitable,  but  precipitation  may  equally  well  be  effected 
by  sulphuric  acid  provided  the  liquor  be  neutralised  after 
the   separation   of  the   precipitate   of   calcium   sulphate. 

"  F.  B. 


SuSphUe-ceUulose  watte  lyes  to  be  use  A  for  briquetling  ores, 
mfJ'iUnr>}irul  products,  or  fuels  ;    Process  for  separating 

lime  from by   means    of   sulphates.     VV.    Giinther. 

G   r.   Pat.   2  28,   HMO. 

The  lime  is  precipitated  by  means  of  the  sulphates  of  >  hose 
■  \-  which  form  the  chief  constituents  of  the  ore-  to  be 
briquet  ted  or  of  the  ore,  to  be  reduced  by  means  of  the 
briquetted  fuel. — A 

Cleaning  materials,  "illy  as  wool,  silk  waste,  and 

waste  from  other  if  Process  awl  apparatus  for 

.     P.    A.    ';.    Pa-bra,    Liguria,    Italv.     En:/.    Pat. 

10,260,  Apnl  30,  1912     Under  Int.  Conr.,  May  2,  1911. 

See  Fr.  Pat.  130,091  of  1911  ;   thi   ■!..  191 1,  1375.—  T.I.  I:. 

Waste  UqUCfS  e,f  ie,dei  and  <,i/l/,l"it>-  pulp  mills  ;     I'm'  exs  of 

rei]             i  if"  ",d>i  as  "'it  as  recovering  valuable  by- 
products from .     K.   1.   Rinman.  Hamas,  Sweden. 

En;r.    Pat.  8652,  March   18,   1912.     Dfidef  Int.  Con  v., 

March  23,  1911. 

8EEFr.  Pat.  141,186 of  1912;  this  J.,  1912,  812.—  T.  P.  B. 


Sulphite-cellulose  lye  ;  Purifying .  M.  Platsch,  Frank- 
fort on  Maine,  Germany.  U.S.  Pat.  1,054,141,  Feb.  25, 
1913. 

See  Fr.  Pat.  447,578  of  1912  ;    preceding.— T.  F.  B. 

Destructive  distillation  of  organic  matter  suspended  or 
dissolved  in  liquids  [e.g.  ivaste  lyes  from  wood  pulp  manu- 
facture].    Eng.  Pat.  24,125.     See  IIb. 

Adhesive   (starch)    and    methods    of   making    same.     U.S. 
Pat.  1,053,719.     See  XVII. 


VI.— BLEACHING  ;    DYEING  ;  PRINTING  ; 
FINISHING. 

Affinity  of  cotton  for  dyestvffs  ;   The  influence  of  high  tem- 
peratures and  steam  on  the from  the  colloid-chemical 

standpoint.     E.     Justin     Mueller.     Farber-Zoit.,     1913, 
24,  98. 

The  affinity  for  dyestuffs  is  proportional  to  the  colloid 
activity,  which  is  developed  by  the  moisture  normally 
present  in  cotton.  This  moisture  may  be  looked  upon  as 
''  colloid  water,"  analogous  to  water  of  crystallisation  in 
the  case  of  crystalloid  substances,  and  to  its  presence  is 
due  the  colloid  activity  of  the  cotton.  The  colloid  activity, 
and  consequently  the  affinity  for  dyestuSs,  is  therefore 
diminished  by  the  influence  of  heat  and  steam  which 
tend  to  remove  the  normally  bound  water.  The  pre- 
vention of  this  loss  of  affinity  by  moistening  the  cloth, 
or  by  adding  hygroscopic  substances  before  steaming, 
follows.  On  the  other  hand,  the  use  of  a  sufficient 
quantity  of  glycerin  may  result  in  increase  in  affinity  by 
steaming  under  pressure  owing  to  hygroscopic  action. 

— J.  B. 

Gelatin    in   finishing    materials;     Detection    of .     E. 

Schmidt.     Farber-Zeit.,   1913,  24,  97—98. 

The  author  has  examined  two  new  reagents  for  this 
purpose — ammonium  molybdate  and  a  special  Nessler 
solution — and  finds  them  more  sensitive  than  the  usual 
tests — the  biuret  reaction  or  precipitation  with  tannin. 
The  Nessler  reagent  is  prepared  by  adding  sulphuric  acid 
to  the  ordinary  Nessler  solution  until  weakly  acid  and 
then  filtering.  The  yellow  filtrate  is  a  very  sensitive 
reagent  for  gelatin.  It  is  used  in  slightly  acid  solutions 
which  have  beon  freed  from  fat,  norgine,  and  albumin 
by  precipitation  with  nitric  acid. — J.  B. 

Patents. 

Dyeing  and  washing  hanks  of  yarn  ;    Machine  for . 

I.  Sohlumpf,  jun.,  Brugg,  Switzerland.     Eng.  Pat.  3213, 
Feb.  8,  1912. 

A  machine  is  arranged  to  travel  on  rails  above  the  vat  in 
which  the  hanks  arc  suspended  in  such  a  manner  that  it 
engages  the  hank  supports  as  it  passes  over  them  and 
(inns  them  through  an  ange  of  300°.  (See  also  Eng.  Pat. 
13,982  of  1911  ;    this  J.,  1912,  681.)— J.  B. 

Dyeing  apparatus.  J.  M.  Payne,  Lee  county,  and  G.  C. 
Wallace,  Russell  county,  Assignors  to  Perfection  Dyeing 
Machine  Co.,  Columbus,  Ga.  U.S.  Pat.  1.053,003. 
Feb.  11,  1913. 

The  periphery  of  a  hollow  warp  beam  is  formed  of  slats, 
each  of  which  is  capable  of  moving  radially  towards  or 
away  from  the  axis  of  the  beam.  A  reciprocating  outward 
and  inward  movement  is  given  to  alterate  slats,  or 
[Troupe  of  slats,  by  means  of  a  frame  mounted  inside  the 
beam,  and  movable  longitudinally,  which  acts  on  wedge 
plates  secured  on  the  inside  of  the  slats. — J.  B. 

ose ,       Printing on    textile    fibres.     The    Calico 

Printer*  A    ociation  and  K.  A.  Pourncauz,  Manohe  fcei 
Eng.  Pat,  15,080,  June  28,  1912. 

ider  to  produce,  on  cloth,  cellulose  films  having 
sufficient  strength  and  elasticity,  also  in  order  to  get  sharp 
impressions,  it  is  necessary  to  use  concentrated  viso< 
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solutions  containing  an  excess  of  alkali.  As,  however,  the 
method  of  regenerating  the  cellulose  found  to  be  the 
most  advantageous  in  this  process  is  the  "  dry  "  one,  i.e., 
by  means  of  dry  heat  or  steam,  the  excess  of  alkali  is  a  very 
harmful  factor.  The  invention  consists  in  overcoming 
this  difficulty  by  impregnating  the  fabrie  before  printing 
with  a  substance  capable  of  neutralising  the  alkali  during 
the  final  fixing  operation.  Ammonium  sulphate  is  specially 
mentioned  for  this  purpose. — J.  B. 


Mercerising  yarn  in  skeins  ;   Machine  for 


-.  P.  Hahn, 
Niederlahnstein,  Germany.  U.S.  Pat.  1,053,911,  Feb. 
18,  1913. 

See  Eng.  Pat,  22,534  of  1911  ;  this  J.,  1912,  637.— T.  F.  B. 

Dyeing  machines.  J.  Liddle,  Glasgow.  From  The 
Psarski  Dveing  Machine  Co.,  Cleveland,  U.S.A.  Eng. 
Pat.  17,636,  Julv  30,  1912.  Addition  to  Eng.  Pat. 
26,584,  Nov.  28,' 1911. 

See  Addition  of  July  30,  1912,  to  Fr.  Pat.  436,936  of 
1911  ;  this  J.,  1913,  134.— T.  F.  B. 

Dyeing  skin-",  hairs,  feathers,  and  the  like  ;  Process  for 


and  materials  therefor.  Act.-Ges.  f.  Anilinfabr..  Treptow, 
Germany.  Eng.  Pat.  20.926,  Sept.  13,  1912.  Under 
Int.  Conv.,  March  19,  1912. 

See  Fr.  Pat.  445,880  of  1912  ;  this  J.,  1912,  1176.— T.  F.  B. 

Dyeing  apparatus.     J.  C.  Hebden,  Providence,  R.I.,  and 

IF.  H.  Daniell,  Franklin,  N.H.  U.S.  Pat.  1,052,817, 
Feb.  11,  1913. 

See  Fr.  Pat,  410,551  of  1909  ;  this  J.,  1910,  812.— T.  F.  B. 

Washing,  dyeing,  and  softening  machine.     W.  G.  Gibbins, 
Forest  Gate.     U.S.  Pat,  1,052,911,  Feb.  11,  1913. 

See  Eng.  Pat.  15,871  of  1910  ;  this  J.,  1911,  127.— T.  F.  B. 

Apparatus  for  bleaching  and  for  preparing  [electrolytic] 
bleaching,  deodourising,  and  disinfecting  solutions.  Eng. 
Pat.  15:321.     See  VII. 


VII.— ACIDS;     ALKALIS;     SALTS;     NON- 
METALLIC    ELEMENTS. 

Hydrochloric  acid  condensation  ;  Rational .     T.  Meyer. 

Z.  angew.  Chem.,  1913,  26,  97—102. 


The  possible  attainable  strength  of  a  solution  of  hydro- 
chloric acid  depends  upon  the  temperature  and  upon  the 
partial  pressure  of  hydrochloric  acid  gas  in  the  atmosphere 
from  which  it  is  to  be  absorbed.  Curves,  based  upon 
Hurter's  investigations,  showing  the  connection  among 
these  quantities,  are  given  in  the  paper.  But  it  also 
depends,  in  industrial  practice,  upon  other  circumstances, 
e.g. — the  influence  of  the  diluting  air  on  the  heat -trans- 
formations and  on  the  moisture-content  of  the  gaseous 
mixture  ;  the  effect  of  the  cooling  upon  the  deposition  of 
moisture  and  the  consequent  freeing  of  latent  heat  ;  the 
speed  of  the  gaseous  current  ;  the  impurities  in  the  gases  ; 
the  properties  of  the  materials  of  the  condensing  apparatus, 
etc.  Moreover,  two  ends  have  to  be  kept  in  view  :  first, 
the  production  of  an  acid  as  concentrated  as  possible  (more 
necessary  for  the  electrolytic  chlorine  process,  and  for  other 
uses  such  as  the  manufacture  of  aniline  salts,  than  for  the 
Weldon  process),  and  secondly,  completeness  of  extraction, 
so  that  the  escaping  gases  shall  be  as  nearly  free  from  hydro- 
chloric acid  as  possible.  The  old  coke  tower  is  not  very 
efficient,  for  the  great  thickness  of  its  walls  lessens  the 
cooling  action  of  the  atmosphere,  and  the  heat  developed 
by  the  solution  of  the  gas  is  so  great  that  really  the  whole 
of  the  condensation  has  to  be  done  in  the  upper  and  cooler 
parts  of  the  tower.  Lunge's  plate-towers  are  an  improve- 
ment in  this  respect,  and  so  are  the  series  of  "tourills" 
with  a  final  tower  usual  in  Germany  ;  but  even  with  these, 
half  the  work  has  often  to  be  done  in  the  tower,  and,  more- 


over, the  surface  of  the  water  in  the  absorbers  or  tourills  is 
apt  to  become  covered  with  a  fatty  or  tarry  film,  which 
prevents  contact  with  the  gas  and  consequently  absorption. 
Water-cooling  is  much  more  efficient  than  atmospheric 
cooling,  and  is  easily  applicable  with  apparatus  like  the 
Cellarius  absorber,  of  which  the  author  describes  a  form 
devised  by  himself,  which  he  considers  an  improvement 
on  the  apparatus  of  Cellarius.  A  complete  system  would 
consist,  in  the  author's  view,  of  one  or  two  water- 
jacketed  absorbers  without  internal  water,  simply  to 
cool  the  gas  and  allow  of  condensation  of  impurities, 
followed  by  a  stoneware  fan  to  produce  the  requisite 
draught  (but  no  more)  and  a  gas-filter  filled  with  granulated 
acid-proof  material ;  then  a  battery  of  absorbers  (or 
two  or  more  batteries  worked  in  parallel  if  necessary)  ; 
finally  a  small  circular  cylindrical  dome-topped  stoneware 
tower,  into  which  the  gases  enter  and  which  they  ako 
leave  tangentially,  and  in  the  axis  of  which  is  a  series  of 
atomisers  delivering  spray.  If  after  this  the  gases  be 
made  to  pass  another  filter  to  remove  spray,  they  are  so 
free  from  acid  that  they  may  be  delivered  direct  into  the 
atmosphere.  The  supply  to  the  atomisers  is  fixed  at 
just  a  little  below  the  total  quantity  of  water  that  will  be 
needed  to  make  acid  of  the  required  strength,  and  the 
additional  quantity  is  added  at  the  last  (or,  following 
the  stream  of  water,  the  first)  absorber  ;  any  necessary 
regulation  of  the  water-supply  is  easily  done  at  this  spot. 
In  regard  to  pan  and  furnace  condensation,  the  great 
differences  in  concentration  of  hydrochloric  acid  in  the 
gases,  and  the  consequent  great  differences  in  the  volumes 
of  gas  to  be  dealt  with  for  equal  quantities  of  hydrochloric 
acid,  necessitate  care  in  adjusting  the  dimensions  of  the 
apparatus  for  the  furnace  condensation  so  that  there 
shall  be  throughout  sufficient  cross-section  and  hence  not 
too  great  current-speed. — J.  T;  D. 


Sulphur  trioxide  in  sulphur-furnace  gases ;   Determination 

of  .     E.    Richter.     Z.    angew.    Chem.,    1913,    26, 

132—134. 

The  determination  of  sulphur  dioxide  and  trioxide  in 
furnace  gases  by  Lunge  and  Reich's  method  does  not  give 
satisfactory  results ;  either  the  reactions  with  iodine  and 
potassium  hydroxide  do  not  take  place  in  the  theoretical 
proportions  or  else  substances  are  present  which  combine 
with  a  higher  proportion  of  iodine  than  sulphur  dioxide  ; 
at  any  rate  the  results  for  trioxide  often  work  out  as  a 
minus  quantity.  The  author  describes  a  method  for  the 
determination  of  the  trioxide  by  condensation.  The 
apparatus  consists  of  a  tube  of  refractory  glass  surrounded 
by  an  iron  jacket ;  this  is  connected  with  a  vertical 
absorption  tube,  30 — 40  cm.  long,  the  inlet  tube  extending 
nearly  to  the  bottom.  The  absorption  tube  is  charged  with 
pieces  of  broken  porcelain  surmounted  by  a  layer  of  garnets, 
plugs  of  glass-wool  being  packed  above  and  below  the 
charge.  The  tube  is  surrounded  by  a  freezing  mixture 
and  the  iron-jacketed  tube  being  inserted  in  the  flue  of 
the  furnace,  a  very  slow  current  of  the  gases  is  drawn 
through  the  apparatus,  and  its  quantity  measured  by 
means  of  an  aspirator.  The  gas  should  be  passed  at  the 
rate  of  about  1  litre  in  25  minutes,  and  when  a  sufficient 
quantity  has  been  treated,  a  current  of  pure  dried  air  is 
drawn  through  to  remove  all  traces  of  sulphur  dioxide. 
The  contents  of  the  condensation  tube  are  then  washed 
out  with  water  and  the  sulphuric  acid  is  precipitated  as 
barium  sulphate.  Tests  made  to  control  the  method  showed 
that  the  sulphur  dioxide  has  no  influence  on  the  results, 
but  that  the  tubes  used  to  condense  the  trioxide  yielded, 
when  new,  a  small  quantity  of  substances  precipitated  by 
barium  chloride  which  increased  the  result.  This  error 
of  the  apparatus  was  fairly  constant  and  equivalent  to 
0-0005  grm.  of  sulphur  trioxide.  Further,  when  a  current 
of  air  is  passed  for  20  minutes  through  concentrated 
sulphuric  acid  for  the  purpose  of  drying  it.  small  quantities 
of  sulphur  trioxide  are  drawn  over  ;  it  is  advisable  therefore 
to  employ  phosphorus  pentoxide  to  dry  the  air.  Lastly 
it  was  shown  that  the  condensation  of  the  sulphur  trioxide 
in  a  sufficiently  long  absorption  tube  was  practically 
quantitative  and  there  is  no  necessity  to  uso  a  second  tube 
as  a  precaution. — J.  F.  B. 


-- 
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ilphuric  acid;   lodometrie  determination  of .     K. 

Mailer  and  H.  v.   Ferber.     /.  anal.  Chem.,  1913,  52. 

Tmk   iodometrk   determination   of   persulphate   may    he 
rapidly  effected  in  presence  of  iron  ami  a  sufficient  pro- 
don  of  potassium  iodide.     J  grms.  of  potassium  iodide 

ami  in  I-. 1-.  of  ferrous  sulphate  solution  (3grms.  of  orystall- 

-alt   ami   1  c.0.  of  2  .V  sulphuric  acid  to  100  grins,  of 

r)  are  introduced  into  a  flask,  ami  any  iodine  separating 

i-  removed  with  thiosulphate.  The  persulphate  is  then 
d.  the  volume  made  up  to  about  30o.c,  the  flask  closed, 
and.  after  .">  minutes,  the  contents  are  titrated  with  A'/ 10 
thiosulphate.  Finally,  the  air  is  displaced  by  carbon 
di"\ide.  the  flask  again  closed,  allowed  to  stand  for  10 
minutes,  and  the  titration  completed. — F.  Sodn. 

Alkali*  in  rocks ;    Determination  of .     H.  V.  Krish- 

nayya.      them.   News.    1913,   107.   100—101. 

In  the  determination  of  alkalis  in  rocks  by  dissolving  tin 

material  in  hydrofluoric  acid,  the  removal  of  the  metals 
of  the  iron  group  entails  much  labour  and  loss  of  time  owing 
to  the  double  precipitation  and  prolonged  washing  of  the 
precipitates  which  are  required.  The  author  claims  that 
by  converting  the  fluorides  into  sulphates  and  strongly 
igniting  the  latter  over  a  free  flame,  the  alumina  and  ferric 
Oxide  aie  rendered  insoluble  :  after  taking  up  with  boiling 
water  and  precipitating  with  barium  chloride  and  baryta 
r.  the  resulting  alkali  chlorides  are  separated  from 
excess  ..f  barium  salts  by  means  of  ammonium  carbonate 
and  then  determined  in  the  usual  manner. — 0.  R. 

Lime  and araoonite  ;  Alhgcd  ■  of  a  peroxide  in , 

ichirht  exposed  to  air.    H.  Ditz.    J.  prakt.  Chem., 

1913,  P7.  206—227. 

Tari-gi  in  1004  (this  J..    1905,  25)  and,  independently, 

Vaobel  in  1012  (this  J..   1912.  1181)   have  asserted  that 

d  lime  (and  according  to  Vaubel  also  aragonite),  after 

exp  air  for  some  time,  contains  a  peroxide:  and 

bel  attribute-  certain  corrosive  effects  of  lime  on  lead 

t<.  the  action  of  this  peroxide.     The  conclusion  is  based  on 

the   liberation   of  iodine  from    potassium   iodide    by  the 

acidified  solution  of  the  lime,  the  chromic  acid  and  ether 

•ion,    and    the    turning    blue    of    acidified    guaiacum 

•ion  ;    but  the  two  authors  are  not  in  accord,  Tarugi 

having   observed    the    last    two    reactions,    whilst    Vaubel 

i  only  very  feeble  indications  or  negative  results. 

The  author  confirm!  the  faff   of  the  liberation  of  iodine. 

Thi-  i  slight  extent  with  the  freshly  prepared 

•  I  lime  ('attributable  to  a  trace  of  iron  present),  but 

bar  leases  steadily  with  the  time  of  exposure  to  air,  up  to 

three  or  four  weeks.     It  i-.  however,  not  due  to  peroxide, 

nitrite,   for:— 1.    A   solution   of  titanium   dioxide 

■  no  colouration,  whilst  a  quantity  of  hydrogen  peroxide 

ible   of   liberating   the   amounts    of  iodine    actually 

liberated  by  the  lime  gives  s  deep  yellow  colouration,  and 

nouL'h  the  diphenylamine  test    gives   but    a   doubtful 
indication    of    nitrous   acid,    the    Griess-Ilo^vav    reagenl 
id   solution  of  sulphanilic  acid  and  a-naphthvl 
amine)  show-  it  clearly,  and  in  amounts  increasing  with 
time  ju-t  as   the   iodine  liberation   increases.-  .(.  T.  I). 

"inium  tulphaU  :     I)<  termination  of  tree  arid  or  t„,., 

.     W.  S.  [waaow.    J.  B  by  a -Chem.  See., 

;         7—66. 

Dy  employed  for  the  estimation  of  free  acid 

in  aluminium  sulphate  i-  that  devised  by  Beilstein  and 

'    which*  a  addition  of  ammonium  sulphate 

to  form  ammonium  alum,  treatment  with  alcohol,  evapors 
tion  of  the  filtrate  to  dryri'    -  and  titration  of  the  dissolved 

loe  with  alkali  in  presence  of  methyl  orange.     The 

author  find-,  however,  that  tin-    method   indj  bout 

2  per  cent,  of  free  sulphuric  acid  even  after  addition  to 
luminiurn  sulphate  of  a  quantity  of  alkali  five  » 

bould  be  sufficient  to  neutralise  the  free  acid 
originally  found.     Further,  the  ■•<  ruH  obtained  varies  with 

»h«-    amount    of    water   taken    to   dissolve    the    aluminium 

sulphate  and  with  the  amount  of  alcohol  used  to  wash  t),< 

ipftated  alum.    The  following  method    i-  free  from 


these  defects  :  1  grm.  of  the  sulphate  is  dissolved  in  50  c.c. 
of  water  and  into  the  liquid,  heated  to  85°  C,  12  c.c.  of 
potassium  ferrocyanide  solution  (1  :  12)  are  quickly  added, 
with  constant  stirring,  from  a  burette.  Immediately 
afterwards  20  c.c.  of  barium  chloride  solution  (1  :  10)  are 
pipetted  into  the  liquid,  which  is  kept  in  vigorous  move- 
ment .  The  whole  of  the  liquid  and  precipitate  is  introduced 
into  a  100  c.c.  flask  and  the  volume  made  up  to  100-25  c.c. 
in  order  to  allow  for  the  volume  displaced  by  the  precipitate. 
When  mixed,  the  contents  are  allowed  to  settle  for  an 
hour,  25  or  50  c.c.  of  the  clear  supernatant  liquid  being  t  hen 
titrated  with  A"/ 10  sodium  hydroxide  in  presence  of  three 
or  four  drops  of  methyl  orange  solution  (1  :  1000).  The 
method  was  tested  by  means  of  a  solution  of  aluminium 
sulphate  to  which  different  known  proportions  of  sulphuric 
acid  were  added,  and  found  to  give  satisfactory  results. 
The  reaction  with  the  ferrocyanide  is  represented  by  the 
equation : — 

2K4Fe(CN)6+3H2S04=6HCN+K2Fe[Fe(CN)6]+3K2S04. 

When  the  clear  liquid  from  the  barium  precipitate  exhibits 
no  acidity,  it  must  be  assumed  that  the  substance  contains 
free  base.  In  such  case,  to  a  solution  of  1  grm.  of  the 
aluminium  sulphate  in  50  c.c.  of  water  are  added  2  c.c.  of 
N/2  hydrochloric  acid,  the  liquid  being  then  heated  to 
85°  C.  and  treated  as  described  above.  The  difference 
between  the  amount  of  acid  then  found  and  that  corres- 
ponding with  2  c.c.  of  N/2  acid  is  calculated  as  either 
aluminium  hydroxide  or  sodium  hydroxide.  If  a  rapid 
but  not  very  accurate  estimation  of  the  acidity  is  desired, 
the  aluminium  sulphate  solution  may  be  titrated  imme- 
diately with  A^/2  caustic  alkali,  a  drop  of  the  liquid  being 
removed  from  time  to  time  and  placed  on  a  Schleicher 
and  Schiill  filter  paper  previously  soaked  in  methyl  orange 
solution  (1  :  1000)  and  dried.  When  the  red  colour 
originally  formed  round  the  precipitate  gives  place  to  an 
orange  colour,  the  titration  is  complete.  This  procedure 
gives  results  about  0-2  per  cent,  too  low. — T.  H.  P. 


Chromium  sulphates  ;   Violet  ■ 


-.     A.  Scnechal.  Comptes 
rend.,  1913,  156,  552—555. 

To  obtain  chromium  sulphate  free  from  alum,  fractional 
precipitation  with  alcohol  is  used,  which  removes  first  the 
alum,  then  the  normal  salt  and  finally  basic  salts.  Measure- 
ments of  vapour  pressures  and  of  speeds  of  dehydration, 
lead  to  the  conclusion  that  the  following  hydrates  exist : 
( 'r,(S04)3, 14H20  ;Cr2(S04)3,15H20  ;Cr2(S04)3,16H20  ;and 
Cr.,(,S04)3,17H20.  The  lowest  hydrate  is  only  dehydrated 
very  slowly  in  vacuo  over  phosphorus  pentoxide  at  ordinary 
temperatures,  and  does  not  seem  to  possess  a  definite 
vapour  pressure.  At  30°  C.  it  undergoes  a  distinct  change 
and  begins  to  give  off  vapour  rapidly.  When  kept  at  40°  C. 
in  vacuo  it  becomes  green,  giving  first  a  violet  sulphate, 
Cr2(S04)3,12H20,  which  is  then  transformed  into  a  green 
complex.  No  violet  sulphate  with  less  than  12  molecules 
of  water  is  known,  which  is  in  conformity  with  the  views  of 
Werner.  The  others  are  looked  upon  as  hydrates  of  this, 
[Cr2(OH2)12]  (S04)3,  with  2,  3,  4,  and  5  molecules  of  water 
respectively. — W.  H.  P. 

Green  iron  cyanogen  compounds.     H.  E.  Williams.     Chem. 
Soc.  Proc,  1913,  29,  54—55. 

A  soi  i  iios  of  ammonium  ferrocyanide  when  boiled  in 
contact  with  the  air,  forms  a  dull  green  deposit,  which  has 
the  formula  Fe/"Fe"(NH4)„l  IV"(<  \\),  L,3H,0  ;  a  similar 
potassium  compound,  Fo„"'Fe"Kg[Fe."(CN)n|4,GH2(>,  is 
produced  by  adding  very  dilute  hydrochloric  acid  gradually 
to  a  boiling  solution  of  potassium  ferrocyanide,  and  by 
substituting  ammonium  chloride  solution  for  the  hydro- 
chloric  acid   the    compound, 

Fe2"'Fe"(NH4)7K[Fe(CN)el4,  3H20 

i     produced.    Somewhat   similar  compounds  of  fern 
ferri'   ferrocyanides  of  a  dull  blue  colour  were  prt  pared, 

lie  with  the  formula  : — 

Fe/"Fe,".\a,|Ke«   X),  |    6Ht0  and 
FeV"FeV'(Ml1),l|-W<'.\,,|1,HlL(). 

These    compounds    can    be    considered    as    molecular 

compounds   of   the   ferric    double   salts   and    ferrous   ferro- 
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cyanides,  as  in  the  case  of  the  blue  iron  cyanogen  com- 
pounds. Ferric  ferrocyanide  when  boiled  with  concen- 
trated nitric  acid  is  converted  into  the  green  compound, 
Fe/"[Fe"Fe'"(CN)12]3,54H,0.  By  boiling  ferric  potas- 
sium ferrocyanide  with  nitric  acid  a  green  compound, 
FeI3'"[Fe"Fe3,"(CN)24]3,100H2O,  is  obtained;  this  com- 
pound is  also  produced  by  passing  chlorine  through  freshly 
precipitated  ferric  ferrocyanide.  The  addition  of  ferric 
salts  to  a  solution  containing  one  equivalent  of  ferro- 
cyanide and  more  than  three  equivalents  of  ferricyanide 
yields  a  fine  dark  green  precipitate  of  the  composition  : 
Fe29'"K3[Fe"Fe2"/(CN)l3]?,210H2O.  When  ferrous  potas- 
sium ferrocyanide,  obtained  by  distilling  potassium 
ferrocyanide  with  dilute  acid,  is  oxidised  whilst  still 
boiling  with  excess  of  nitric  acid,  the  violet  compound, 
Fe3'"K2[Fe2"Fe"'(CN)18],6H20,  is  produced.  Cupric 
ferrocyanide  when  boiled  with  concentrated  nitric 
acid,  also  yields  a  ferroferricvanide  of  the  composition 
Cu7[Fe"Fe''"(CN)12]2,30H2O.  From  a  consideration  of 
the  formation  of  these  green  compounds,  and  particularly 
of  the  copper  compound  it  is  probable  that  they  are  ferric 
ferroferricyanides,  and  not  ferrosoferric  ferricyanides. 

Antimony   sulphide,   lead  sulphide  ;    Study  of  the  system 
.     H.Pelabon.     Comptesrend.,  1913, 156,705— 707. 

Mixtures  of  antimony  sulphide  and  lead  sulphide  were 
examined  by  the  method  of  thermal  analysis  and 
microscopically.  The  formation  of  the  compounds, 
zinckenite.  Sb2S3.PbS,  and  jamesonite,  Sb2S3,2PbS, 
was  detected.  These  compounds  decompose  on  melting. 
Zinckenite  is  not  capable  of  existence  above  568°  C, 
nor  jamesonite  above  610°  C.  The  eutectic  solidifies 
at  482°  C.  and  contains  approximately  22  mols.  of  lead 
sulphide  and  78  mols.  of  antimony  sulphide  ;  it  is  composed 
of  antimony  sulphide  and  zinckenite. — A.  S. 

Calcium    carbide  ;     Transformation    undergone   by on 

healing.     E.    Briner    and    A.    Kuhne.     Comptes    rend., 
1913,  156,  620—622. 

Calcttjm  carbide  which  has  been  heated  in  a  closed  vessel 
to  800° -1000°  C,  contains  free  carbon.  This  was 
attributed  by  Moissan  to  dissociation  of  the  carbide  into 
calcium  and  carbon,  and  by  Erlwein  and  others  (see 
this  .T.,  1911,  357)  to  formation  of  a  subcarhide. 
The  authors  have  found  no  evidence  for  the  latter  view. 
The  heated  carbide,  when  cooled  and  treated  first  with 
water  and  then  with  concentrated  hydrochloric  acid, 
yields  no  liquid  or  gaseous  hydrocarbon  besides  acetylene, 
and  the  residue  insoluble  in  acid  consists  of  pure  earbon. 
Moissan's  view  appears  therefore  to  be  correct.  The 
calcium  liberated  by  dissociation  disappears,  owing  to 
volatilisation  and  frequently  also  to  interaction  with 
the  material  of  the  vessel  in  which  the  carbide  is  heated. 

—J.  H.  L. 


Radio -products  of  thorium 
relative  activities  of  the  — 
Viol.     Phil.  Mag.,  1913,  25.  333—359. 


Chemical    properties    and 
H.  N.  McCoy  and  C.  H. 


Each  radioactive  product  of  thorium  is  found  to  have  its 
own  characteristic  chemical  properties,  and,  based  on 
these,  methods  have  been  worked  out  for  the  separation 
of  the  vaiious  products  from  inactive  substances  and  from 
one  another,  as  also  for  the  preparation  of  products 
completely  free  from  radioactive  impurities.  The  chemical 
properties  of  mesothorium -one  and  thorium  X  are  essentially 
identical,  those  of  a  solution  which  has  been  separated 
from  thorium  by  ammonia  being  as  follows  : — (1)  All  the 
mesothorium-one  is  carried  down  with  the  precipitate 
formed  by  boiling  the  solution,  after  adding  a  little  ferric 
chloride  and  excess  of  sodium  carbonate,  but  (2)  if  the 
iron  be  precipitated  by  ammonia,  the  mesothorium  is 
only  partially  precipitated.  (3)  Calcium  carbonate, 
formed  by  adding  ammonium  carbonate,  carries  down  the 
mesothorium  completely,  and  (4)  the  precipitation  of 
barium  likewise  involves  the  mesothorium  which  is  not 
separable  from  barium  by  any  known  reaction.  (5) 
Mesothorium-one  is  not  carried  down  to  an  appreciable 
extent  with  aluminium  hydroxide  precipitated  by  pure 
ammonia  (free  from  carbonate),  nor  (6)  with  lead  sulphide 


precipitated  in  acid  solution.  The  authors  have  studied 
the  separation  of  mesothorium-one  from  thorium  by 
precipitating  a  dilute  solution  of  thorium  nitrate  by 
means  of  ammonia,  when  80 — 90  per  cent,  of  the 
mesothorium  remains  in  solution  ;  also  by  adding  a  little 
ferric  chloride  to  a  solution  of  thorium  nitrate  in  sodium 
carbonate  solution,  containing  bicarbonate,  and  heating 
to  70° — 80°  C,  which  throws  down  all  the  mesothorium- 
one  and  thorium  X  with  the  basic  carbonate  precipitated. 
No  definite  separation  was  effected  by  precipitating  with 
oxalic  acid.  Mesothorium-two  and  radio-thorium  are 
separated  from  a  solution  of  mesothorium-one  by  adding 
aluminium  chloride  and  introducing  pure  ammonia  gas, 
dissolving  the  precipitated  alumina  in  acid,  making  the 
solution  nearly  neutral,  and  removing  radio-thorium 
by  adding  a  little  thorium  to  the  solution  and  precipitating 
by  means  of  hydrogen  peroxide  :  the  mesothorium-two 
i«  left  in  the  filtrate,  and  the  alumina  is  then  precipitated 
with  ammonia  two  or  three  times,  and  finally,  thorium 
B  and  C  are  removed  by  means  of  mercuric  sulphide. 
This  gives  radioactively  pure  mesothorium-two,  for  which 
the  following  reactions  are  recorded  : — (1)  It  is  carried 
down  with  aluminium  hydroxide  (as  with  zirconium 
hydroxide  and  ferric  hydroxide)  when  precipitated  by 
ammonia,  and  the  reaction,  which  is  quantitative,  allows 
an  easy  and  complete  separation  of  mesothorium-two 
from  barium,  mesothorium-one,  and  thorium  X.  (2) 
It  is  not  carried  down  with  mercuric  sulphide  precipitated 
in  slightly  acid  solution.  (3)  It  very  much  resembles 
radio-thorium  in  chemical  properties,  but  the  latter 
only  is  precipitated  when  a  little  thorium  nitrate  is 
precipitated  in  a  neutral  solution  by  means  of  hydrogen 
peroxide  at  60° — 70°  C,  and  this  is  considered  the  best 
method  of  separating  radio-thorium  and  mesothorium- 
two,  all  the  former  being  removed  by  the  thorium 
which,  if  precinitated  by  hydrogen  peroxide  and  re- 
converted into  nitrate  before  being  used,  does  not  introduce 
any  radioactive  impurity  into  the  product.  (4)  Tt  is 
carried  down  completely  by  barium  sulphate,  precipitated 
in  slightly  acid  solution.  Pure  radio-thot ium  is  obtained 
from  a  preparation  of  mesothorium-one  in  barium  chloride, 
being  separated  by  means  of  alumina  precipitated  by  pure 
ammonia.  After  standing  a  few  days  for  the  removal, 
by  decay,  of  mesothorium-two  from  the  precipitate, 
thorium  X,  B,  and  C  are  removed  by  repeated  alternate 
precipitations  of  the  alumina  and  of  mercuric  sulphide 
in  the  aluminium  chloride  solution.  Radio-thorium, 
in  absence  of  thorium,  is  completely  carried  down  (1) 
with  aluminium  hydroxide  and  with  ferric  hydroxide 
precipitated  by  ammonia,  (2)  also  with  basic  ferric 
carbonate  precipitated  by  excess  of  sodium  carbonate  : 

(3)  it   is  partially  precipitated  with  barium  sulphate  and 

(4)  to  a  slight  extent  with  mercuric  or  lead  sulphide. 
A  single  precipitation  of  an  aluminium  chloride  solution 
of  radio-thorium  by  pure  ammonia  carries  down  all  the 
radio-thorium,  leaving  nearly  all  the  thorium  X  in  the 
solution,  and  from  this,  thorium  B  and  C  are  completely 
removed  by  three  or  four  precipitations  of  mercuric  sulphide. 
Thorium  X  maybe  separated  from  thorium  by  the  follow- 
ing reactions: — (1)  When  thorium  is  precipitated  from  a 
nitrate  solution  by  ammonia,  pyridine,  sodium  thiosulphate, 
potassium  chromate,  ?n.-nitrobenzoic  acid,  or  hydrogen 
peroxide,  nearly  all  the  thorium  X  is  left  in  solution. 
(2)  Precipitation  by  means  of  oxalic  acid  gives  a  partial 
separation.  (3)  Barium  sulphate  carries  down  nearly 
all  the  thorium  X.  (4)  Ferric  iron  removes  all  the  thorium 
X  from  a  solution  of  thorium  in  an  excess  of  the  carbonat  M 
of  sodium,  under  the  conditions  given  for  mesothorium- 
one.  A  solution  of  thorium  X,  free  from  thorium,  behave* 
as  follows: — (1)  Thorium  X  is  carried  down  completely 
by  barium  sulphate,  ferric  carbonate,  calcium  carbonate, 
or  ferric  phosphate,  and  (2)  is  partially  precipitated  with 
ferric  hvdroxide ;  (3)  it  is  not  carried  down  to  an 
appreciable  extent  when  the  hvdroxide  of  aluminium, 
zirconium,  cerium,  lanthanum,  yttrium,  or  didymium  i- 
precipitated  by  ammonia,  nor  (4)  when  lead,  mercurv. 
tin,  zinc,  or  iron  is  precipitated  by  hydrogen  sulphide. 
Thorium  II  'Did  C  are  separated  very  completely  from  a 
thorium  solution  when  mercury,  lead,  or  zinc  ia  precipitated 
as  sulphide,  and,  from  a  solution  in  hydrochloric  or  nitric 
acid,  obtained  from  a  negatively  charged  plate  exposed 
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to  the  emanation,  they  are  carried  down  with  aluminium 
or  cerium  hydroxide  precipitated  by  ammonia  ;  they 
are  also  precipitated  with  iead  iodide  or  chromatc.  in 
slightly  acid  solution,  with  ferric  iron  and  excess  of  sodium 
carbonate  or  ammonium  acetate,  or  with  bismuth  oxy- 
ehloride,  but  not  with  mercuric  iodide  or  silver  chloride. 
The  assertion  of  Moore  and  Schlundt  (Trans.  Amer. 
BViritrnnhnm  Soc.  1906,  8,  269),  that  barium  or  lead 
sulphate,  precipitated  in  a  solution  of  thorium  B  and  C 
carries  down  t  he  former  completely  and  t  he  latter  part  tally, 
and  that  ferric  iron,  precipitated  by  pyridine,  carries  down 
thorium  G  and  not  thorium  B,  is  confirmed,  as  also  that 
ferric  iron,  precipitated  by  fumaric  acid  from  a  boiling 
and  nearly  neutral  solution,  carries  down  thorium  C  com- 
pletely with  only  a  small  proportion  of  thorium  B;  this 
last  separation  is  complete  after  three  or  four  precipitations, 
and  the  method  is  recommended  for  the  preparation  of 
pure  thorium  CL  By  preparing  thorium  X  entirely  free 
from  thorium  B+C  +  D  and  determining  its  change  of 
activity  with  time,  the  activity  of  thorium  B-f-C  +  D 
found  to  be  0-427  of  that  of  thorium  X  +  <"inanation 
—  A.  and,  by  determining  the  initial  activity  of  pure  radio- 
thorium  and  its  change  of  activity  with  time,  it  was  found 
that  the  ratio  of  the  activity  of  the  products  of  radio- 
thorium  to  that  of  radio-thorium  alone  is  5-23.  Re- 
determinations of  the  periods  of  thorium  X  and  thorium  B 
have  confirmed  the  accepted  values  (3-64  days  and  10-60 
hours  respectively),  whilst  the  period  of  thorium  C  is 
found  to  be  60-8  minutes.  Range  determinations  of 
thorium  X  show  this  to  be  4-1  cm.,  instead  of  5-7  cm. 
(hitherto  accepted). — F.  Sodn. 


Xitric  oxide  formation  in  the  high-pressure  are  ,    Changes 

inv^h-fd    in .     F.    Fischer    and    E.     Hene.     Ber., 

1913.  48,  603—617. 
The  authors  publish  experimental  results  and  data  in 
reply  to  the  criticisms  by  Koenig  (this  J.,  1913.  194) 
of  their  conclusion  that  activation  of  the  oxygen  was 
responsible  for  the  nitric  oxide  formation.  They  state- 
that  there  was  not  the  slightest  evidence  of  their  discharge 
passing  through  the  mixture  of  gases  outside  the  sparking 
tube.  Reference  is  also  made  to  the  recent  work  of 
c  (Phys.  Zcits.,  1913.  14.  74)  and  Tiede  (this  J.,  1913, 
232)  accoidine  to  which  the  "  activity  :'  of  nitrogen 
disc'  y   Strutt    is   not   exhibited   when   the   gas  is 

•idly  freed  from  oxygen.  In  support  of  the  view  that 
active  oxygen  (possibly  ozone)  may  oxidise  nitrogen 
at  hiuh  temperatures,  provided  the  conditions  are  such 
that  the  ozone  is  not  destroyed  by  the  temperature  before 
the  action  attains  an  appreciable  velocity,  experiments 
with  the  silent  electric  discharge  are  described.  No 
nitric  oxide  ie  produced  by  the  discharge  in  air  at  20c  C, 
but  traces  begin  to  appear  at  about  400c  C.  and  at  700°  C. 
0-OC  per  out.  is  obtained.— \V.  H.  P. 


is,    Equilibrium-diagram  of .     W.  A.  Wahl. 

Ofrersigt    af    Finska   Vetenskabs-Soc.     Forhandlingar, 
54.  A    Nr.  9.    Chem.  Zentr.,  1913,  1,  774—77*;. 

Mi' i.'-(  opic  examination  shows  that  red  phosphorus  is, 
at  feael  in  part,  vitreous,  and  other  physieo-cheriiu  ;,  1 
arid*  Drought    forward    to   show   that   the   liquids 

obtained  oo  netting  white  and  red  pho  phoru  respectively 
identical.     White  phosphorm  purified  by  means 
oi  ■  mixture  of  chromic  and  sulphuric  acids  melts  to  a 
,  uid,  and  in  the  dark  this  may  be  D—tod  up 
•     MO    C   without  any  chant."-,    recogniaabk    rpectro- 
taUog   place,      In    the   tight,    however,    trans- 
formation    to     red     phosphorus     occurs.     The    following 
ription  of  the  relation*  oi  the  different  modification! 
of   phosphorus  White    phosphorti     melte   at 

quid,  whu  b  boil   at  290  C.  nndt  i 
atm-  'hi-   liquid  modification, 

another  one  which  hie  a  vei\    bjgb  y  at 

ordinary  tesaperatori  amorphoui    phosphor 

A  condition  of  equitibrium  varying  with  the  temperature 
two  modii  under  ordJn 

ut  in  the  rlark  th<-  r»  locity  i  f  tran  formation 
taaperaturea  up  to  2'K»    abore  the  meh 
rK.int  of  white  phosphorus,  that  no  appreciable  formation 


of  the  red  liquid  modification  takes  place  ;  the  trans- 
formation velocity  becomes  appreciable  at  temperatures 
from  about  250°  C.  upwards,  and  the  red  phosphorus 
produced  separates  in  a  flocculent  form.  It  is  probable 
that  even  at  these  high  temperatures,  the  red  phosphorus 
has  a  not  inconsiderable  solvent  power  for  white  phosphorus. 
The  transformation  of  white  into  red  phosphorus  is 
accolerated  by  catalysts  such  as  iodine,  selenium,  and 
phosphorus  tribromide.  The  red  phosphorus  formed  is 
brighter  in  colour  the  lower  its  temperature  of  formation. 
At  higher  temperatures  devitrification  of  the  red  phos- 
phorus begins,  probably  with  formation  of  Hittorf's 
crystalline  phosphorus. — A.  S. 

Agricultural    value    of   calcium    carbonate    recovered  from 
causticising  plant.     Hendrick.     See  XVI. 


Patents. 


Sail ;    Manufacture  of  - 


-.     J.  Leopold-Brodie,  London. 
Eng.  Pat.  2300,  Jan.  29,  1912. 

After  evaporation  in  the  brine  pan  to  the  point  of  de- 
position of  solid  salt,  the  salt  is  removed  up  an  inclined 
channel  by  means  of  an  open  chain  or  ladder  of  scraper 
blades,  to  a  hopper  at  the  top.  The  whole  of  this  channel 
above  the  level  of  the  brine  in  the  pan  is  steam-jacketed 
below,  so  that  the  salt  whilst  draining  in  small  detached 
portions  is  continuously  heated  and  dried.  From  the 
hopper  the  salt  falls  into  a  second  channel  inclined  gently 
downwards,  and  also  steam-jacketed  below,  down  which 
it  is  worked  by  an  open  conveyor  similar  to  the  first,  and 
at  the  end  of  which  it  falls  down  a  steep  incline  on  to 
an  endless  conveyor  belt  passing  through  a  drying  chamber. 
It  is  claimed  that  this  apparatvis  besides  economising  time 
and  labour  directly,  delivers  the  salt  in  a  condition  fit 
for  table  use  or  for  mixture  with  rice  starch  or  similar 
substances  without  the  need  for  grinding. — J.  T.  D. 

[Electrolytic]  bleaching,  deodorising  and  disinfecting  solu- 
tions ;    Apparatus  for  bleaching  and  for  preparing . 

0.  Sumner,  London.     Eng.  Pat,  15,321,  July  1,  1912. 

In  an  apparatus  for  preparing  hypochlorite  by  the  electro- 
lysis of  brine,  the  anode  and  cathode  are  separated  by  a 
wedge-shaped  or  conical  compartment.  The  cathode 
stands  vertically  within  the  chamber  while  the  anode  is 
arranged  outside  the  chamber  at  an  angle  to  the  vertical  and 
preferably  parallel  to  tho  partition  wall.  It  is  claimed 
that  automatic  circulation  of  the  electrolyte  is  caused  by 
the  liberated  chlorine  owing  to  this  disposition  of  the 
anode  and  partition  wall,  while  the  hydrogen  liberated  at 
the  cathode  is  conducted  away  into  the  air  without 
causing  any  wasteful  secondary  reactions. — J.  B. 

•  i  .  ■ .  </  nr  iiiln-r  fonnx  of  murine,  algae;  Extraction  <>) 
iodine,  chlorine,  potassium  hydroxide,  and  other  useful 
products  from  the  ash  of .  F.  K.  Cameron,  Washing- 
ton, D.C.,  and  R.  B.  Moore,  Indianapolis,  Ind.  U.S.  Pat. 
1,051,984,  Feb.  4,  1913. 

Tin:  ash  is  lixiviated,  the  solution  filtered,  partially 
evaporated,  and  electrolysed  in  a  diaphragm  cell.  Tho 
anode  liquor  containing  iodic  acid  is  then  treated  with 
sulphuric  acid  and  iron,  or  ferrous  sulphate,  and  the  iodine 
thus  set  free.— J.  T.  D. 


M.  W.  Murray, 


Carbide  ;    Apparatus  for  producing  — 

A  lignoi  to  ('■.  H.  Rosenblatt,  New  York.  U.S.  Pat. 
1,052,165,  Feb.  4,  1913. 
Tiik  furnace  has  a  brickwork  bottom,  in  which  is  a  con- 
veyor pit  with  a  conveyor  for  the  raw  material.  Above 
tin-  are  wire-net  diaphragms  with  refractory  packing,  and 
between  them  a  bed  of  Bmall  pieces  of  highly  refraotory 
material.  (las  and  air  are  mixed  and  superheated,  and 
pa  into  a  gas  feed  box  above  the  refractory  combustion* 
lied.  There  i.-  also  a  carburet  tor  with  checker  brickwork, 
above,  the  gas-feed-box,  and  means  for  removing  and 
toeing  the  exhaust  gases. — J.  T.  D. 
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Nitrogenous  compounds  ;    Process  of  making .     C.  J. 

Greenstreet,   Indianapolis,   Ind.      U.S.  Pat.    1,052,815, 
Feb.  11,  1913. 

Hydrogen  is  passed  over  calcium  carbide  to  form  calcium 
hydride  and  carbon,  and  nitrogen  is  then  passed  over  this 
mixture  heated  to  a  temperature  above  a  dark  red  heat. 

— 0.  R. 


Hydrogen  ;   Generation  of  - 


-.     S.  Uyeno,  Tokio,  Japan. 
Eng.  Pat.  11,838,  May  18,  1912. 

78 — 98  parts  by  weight  of  aluminium  are  melted  in  a 
crucible  and  a  mixture  of  15 — 1-5  parts  of  zinc  and 
7*0 — OS  parts  of  tin  are  added  to  the  molten  metal, 
after  which  the  alloy  is  cast  in  the  form  of  a  plate.  For 
each  part  of  this  alloy,  0-12  to  0-025  part  of  mercury, 
or  a  quantity  of  zinc  or  tin  amalgam  containing  this 
amount  of  mercury,  is  taken  and  amalgamated  with  the 
upper  and  lower  surfaces  of  the  plate  by  rubbing  it  in 
with  a  steel  brush.  The  plate  is  then  heated  to  as  high 
a  temperature  as  possible  without  volatilising  the  mercury, 
until  the  alloy  has  become  uniformly  amalgamated, 
whereupon  it  is  ready  for  the  manufacture  of  hydrogen  by 
acting  on  it  with  hot  water. — O.  R. 

Hydrochloric    acid    and    alkali    silico-aluminate ;     Charge 

mixture  for  producing .     A.    H.    Cowles.   Sewaren, 

N.J.,  U.S.A.     Eng.  Pat.  19,604,  Aug.  27,  1912. 

See  U.S.  Pat.  1,040,893  of  1912 ;  this  J.,  1912, 1124.— T.F.B. 

Hydrochloric  acid  and  alkali  silico-aluminate  ;   Process  for 

7naking .     A.    H.    Cowles,    Sewaren,    N. J.,    U.S.A. 

Eng    P.»t.  19,605,  Aug.  27,  1912. 

See  U.S.  Pat.  1,040,977  of  1912;  this  J.,  1912, 1124. —T.F.B. 

Radium  and  other  radio-active  substances  ;   Process  for  the 

isolation    and    enrichment    of   the    emanations    of . 

E.  Ebler,  Heidelberg.  German  v.  Eng.  Pat.  3244. 
Feb.  8,1912.  Under  Int.  Conv.,  Nov.  21, 1911.  Addition 
to  Eng.  Pat.  2155  of  1912,  dated  March  6,  1911. 

See  Fr.  Pat,  440,236  of  1912  ;  this  J.,  1912,  723.— T.  F.  B. 

Operations  in  which  hydrogen  is  employed  under  pressure 
in  iron  tubes  or  vessels,  at  high  temperatures.  J.  Y. 
Johnson,  London.  From  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen  on  Rhiae,  Germanv.  Eng.  Pat. 
8617,  April  11,  1912. 

See  Fr.  Pat.  444,455  of  1912  ;  this  J.,  1912,  1126.— T.F.B. 


Ammonia  ;  Manufacture  of  - 


■.  J.  Y.  Johnson,  London. 
From  Badisehe  Anilin  und  Soda  Fabrik,  Ludwigshafen 
on  Rhine,  Germany.  (1)  Eng.  Pat,  9841.  April  25. 
1912.  (2)  Eng.  Pat,  9842,  April  25,  1912.  Addition  to 
Eng.  Pat.  61,  Jan.  2;  1911. 

See  (1)  Fr.  Pat.  432,472  of  1911  ;  this  J.,  1912,  432. 
(2)  Addition  of  Aug.  13,  1912,  to  Fr.  Pat.  431,295  of  1911  ; 
this  J.,  1913,  233.— T.  F.  B. 


Tungsten  ;   Manufacture  of 
production  of  ammonia 


-  and  its  use  in  the  catalytic 
J.  Y.  Johnson.  London.     From 


Badische   Anilin   und   Soda   Fabrik,   Ludwigshafen  on 
Rhine,  Germany.     Eng.  Pat.  1161,  Jan.  15,  1912. 

See  Fr.  Pat.  439,261  of  1912  ;  this  J.,  1912,  721.— T.  F.  B. 


Ammonia  ;    Processes  of  making 


-.  C.  Bosch  and  A. 
Mittasch.  Assignors  to  Badische  Anilin  und  Soda 
Fabrik.  Ludwigshafen  on  Rhine.  Germanv.  U.S.  Pats. 
1,053,951  and  1,053,952,  Feb.   18,  1913. 

See  Eng.  Pats.  61  and  26,749  of  1911  ;  this  J.,  1911,  1057  ; 
1912,  431.— T.  F.  B. 

Sulphate   of  ammonia  ;     Process    of   manufacturing . 

E.  Collett,  Christiania.     U.S.  Pat,  1,052,797,  Feb.  11, 
1913. 

See  Eng.  Pat.  16,629  of  1911  ;  this  J.,  1912,  640.— T.  F.  B. 


Ammonium   nitrate  from  ammoniacal  gases  ;    Production 

of .     F.     Uhde,     Gerthe,     Germany.     U.S.     Pat. 

1,053,456,  Feb.   18,  1913. 

See  Fr.  Pat.  436,768  of  1911  ;  this  J.,  1912,  432.— T.  F.  B. 

Hydrogen,  or  nitrogen,  or  mixtures  of  hydrogen  and  nitrogen  ; 

Manufacture  of  material  to  be  used  in  producing . 

O.  Dieffenbach  and  W.  Moldenhauer,  Darmstadt,  Ger- 
many. Eng.  Pat.  12,051,  May  21,  1912.  Under  Int. 
Conv.,  May  24,  1911. 

See  Fr.  Pat.  444,044  of  1912;  this  J.,  1912,  1126.— T.F.B. 

Calcium  carbide  ;    Process  for  increasing  the  resistance  of 

to  atmospheric  humidity.     L.  Londei,  Rome.     Eng. 

Pat.  20,274,  Sept.  5,  1912. 

See  Fr.  Pat.  447,805  of  1912  ;  tbis  J.  1913,  234.— T.  F.  B. 

Boric  acid,  and  chlorate  of  soda  ;    Manufacture  of . 

E.  L.  Fleming,  Chester,  and  T.  L.  Miller,  Liverpool. 
Eng.  Pat,  23,101,  Feb.  26,  1912. 

See  Fr.  Pat.  442,820  of  1912  ;  this  J.,  1912,  1032.— T.  F.  B. 


Hydrogen  peroxide;    Apparatus  for  making- 


-.  A.  E. 
Stoll,  Zollikon,  Switzerland.  U.S.  Pat.  1,052,626, 
Feb.  11,  1913. 

See  Fr.  Pat,  432,235  of  1911 ;  this  J.,  1911,  1451.— T.  F.  B. 


Salt;   Manufacture  of .     J.  H.  Webster,  Carrickfergus, 

Ireland.     U.S.  Pat,  1,052,703,  Feb.  11,  1913. 

See  Eng.  Pat.  20,706  of  1911  ;  this  J.,  1912,  773.— T.  F.  B. 

Sulphur  or  like  furnaces  ;   Means  for  regulating  the  supply 

of   air    to .     D.    N.    Hunt,    Chesham.  '  U.S.    Pat. 

1,053,915,  Feb.  18,  1913. 

See  Eng.  Pat.  18,895  of  1911  ;  this  J.,  1912,  921.— T.  F.  B. 

Phosphorus  sesquisulphide  ;  Process  of  obtaining  pure. . 

A.  Stock,  Breslau,  Assignor  to  Chem.  Fabr.  Griesheim- 
Elektron,  Frankfort  on  Maine,  Germanv.  U.S.  Pat. 
1,054,250,  Feb.  25,  1913. 

See  Eng.  Pat.  22,506  of  1910  ;  this  J.,  1911,  284.— T.  F.  B. 


VIII.— GLASS;    CERAMICS. 

Ceramic  school ;    Report  from  the  laboratory  of  the  Royal 

Bunzlau .     A.  Berge.     Sprechsaal,  1913,  46,  123 — 

124,  140—142. 

The  work  of  the  school  has  been  concerned  with  raw  and 
fritted  gla  zes  for  earthenware,  bricks  and  terracotta ; 
glazes  for  stoneware  and  porcelain  ;  bodies,  and  colours  for 
bodies  and  fluxes.  The  type  of  lead  glaze  is  expressed 
by  the  formula:  1-8— 3-0SiO2,0— 0-3Al2OyRO.  An 
earthenware  glaze  maturing  at  cone  010  has  the  formula  : 
l-5SiO2,0-lAl,O3,0-9PbO,0-lK2O.  It  can  be  made  matt 
by  the  addition  of  8 — 10  per  cent,  of  rutile.  A  particu- 
larlv  lustrous  glaze  is  obtained  bv  using  the  formula  : 
l-5SiO2.0-2ALO3,0-85PbO,0-10ZnO,6-05K2O.  Thecracklod 
effect  due  to  a  network  of  lines  of  crazing  is  yielded 
by  using  on  Bunzlau  clay  the  glaze  of  formula : 
l-'86SiOo.O-27Al20,.PbO,  and  this  can  be  made  bright 
vellow  by  the  addition  of  3-5  por  cenc.  of  zinc  oxide  and 
!  per  cent,  of  molybdic  acid.  The  presence  of  0-1  equiva- 
lent of  magnesia  is  useful  in  lead  glazes  for  the  production 
of  red  colours.  An  opaque  deep  red  may  be  made  by 
adding  10  per  cent.  <>f  iron  oxide  to  the  glaze: 
l-9Sio!,,0-25Al.,O3,0-85PbO,0-10K2O,0-05CaO.  All  these 
glazes  mature  at  cone  010  (950°  C.).— H.  H.  S. 


Cl.   [X.— BUILDING  MATERIALS.     Cl.  X.— METALS;  METALLURGY,  &c.    |March  31.  1913. 


P.VTKN  rs. 


Production  of  lAeal 


and  the  like  from  mica 


waste,  and  other  materiala.      P.  Boiling,  Frankfurt-a-M.. 
Germany.     Bag.  Pet  21.44.'..  Sept.  20,  1912. 

The  claim  is  f>>r  ■  binding  material  such  as  is  used  as  a  flux 
or  glut  f°r  oi  ramie  ware  or  pottery,  baying  a  melting  point 
between  500°  end  950°C  ;  lead  borates  or  boro-silicate- 
are  mentioned  M  among  such  substances.  Thin  mica 
lavers  are  covered  with  the  flux  material  and  laid  on  one 
another,  then  submitted  simultaneously  to  high  pressure 
and  to  a  temperature  sufficient  to  melt  the  binding 
material.  Or  a  miea  sheet  is  covered  with  alternate  layers 
of  rtu\  and  mica  dust,  ami  whe.i  the  desired  thickness  is 
bed,  another  mica  sheet  is  placed  on  top,  and  the 
whoh  submitted  to  pressure  and  heat  as  above. — J.  T.  D. 

Immmrl$.  pies*,  Bad  the  like  ;    Clouding  agents  used  in  the 

manufacture     of     white .     Veroin.      Chem.      Fabr. 

Leaden,  Kreidl.  HeUei  nnd  CJo.,  Vienna.     Eng.  Pat. 
19.849,  A'i.'.  30.  1912.     Under  Int.  Conv.,  Nov.  4,  1911. 

Skf.  Fr.  Pat.  43S.90S  of  1912  :  this  J.,  1912,  643.— T.  F.  B. 


IX.— BUILDING   MATERIALS. 

Patents. 

Artificial  stones  ;    Procest,  for  the  production  of ,  from 

natural  rock  less*  .     \V.  Lnufer,  Cracow,  Austria.     Eng. 
Pat.  Is.ss::.  Ang.  17.  I1H2.      L'nder  Int.  Conv.,  Nov.  24, 

•II. 

xtip.k  of  the  coar-e  and  fine  rock  waste  (porphyry, 
basalt,  greywacke.  granite,  etc.)  with  aluminium  phosphate 
and  sodium  carbonate,  and  with  or  without  "  precipitated 

idal  alumina  ifl  moulded  under  pressure  while  in  a 
slightly  moist  condition  and  subsequently  burnt  at  a 
temperature  between    1100°  and    1200°  C—  W.  E.  F.  P. 


X.-METALS;    METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 


Iron  ;    Critical  point*  of- 


of  the  magnetic  transformation).  There  is  a  /J'-iron 
stable  at  950°  C.  (critical  points  on  the  curves  representing 
thermo-electric  power  and  expansion,  end  of  the  magnetic 
transformation),  and  a  7-iron  stable  above  1020°  C.  (critical 
points  on  the  curves  representing  electrical  resistance  and 
thermo-electric  power).  fi'-Iron  forms  continuous  series 
of  solid  solutions  with  o-iron  between  730°  and  950°  C. 
and  with  7-iron  between  950°  and  1020°  C— A.  S. 


Iron ;     Some   properties    of   commercial    electrolytic 


W.  J.roniewski.     Comptes 
rend.,   1913,  156.  099—702. 

The  author's  experiment-  were  made  with  pure  electro- 
lytic iron,  ti.  being  fir-t  annealed  for  10  hour- 
above  ]i><mi  (  .  In  the  teste  the  metal  was  raised  to  the 
required  temperature  in  about  1  hour  in  an  atmosphere  of 
hydrogen  in  an  electric  resistance  furnace,  the  temperature 
being  —pertained  bya  platinum  platinum-rhodium  tbermo- 
•  ■»•.    Curve-,  representing  the  thermoelectric  power 

in  relation  to  copper  and  to  platinum  wen-  plotted  :  the 
former  -hows  a  critical  [Hjint  at  730  >'..  and  the  latter  one 
at  1020''  C.    The  eurv*  representing  the  electrical  resistance 

of  the   iron   -hows  a  smooth  change  of  direction    between 

and   breaks  at   DfiO     f.  and    1020"  *'.,   wit  I, 

a   change    of   direction    between    these    two    points.      The 

re    repr<  Hi-ion    of    the    iron    ihOD 

maximum  at  about  960  '  .  followed  by  a  contraction. 
(See  also  tl,  -■<'.>.  707,  !i21  ;     1902;  ISO,  Ml  ;     1904, 

ing  curve  shows  a  halt  at  H'.K)  <  nd  a 
»light  change  of  direction  at  about.  7(H)  ('.  If  the  hypo- 
thesis  recently  put  forward  I  dicks,  that  the  0-iron 

of  OsmOl  id  solution  of  7-iron  in  a-iron,  be  aOOSpted, 

then  the  Mmooth  change  of  direction  in  the  electrical 
resistan  orrespondt  to  the  maximum  of  the  solid 

solution.  This  hypothesis,  however,  afford-  no  explana- 
tion oft:  1 1020  '  .  and  the  author  assumes 
the  •  of  a  new  solid  solution.  A'  1  ording  to  this  view. 
a-iron  is  stable   up  I  I  '.    (the  critical    point   on   the 

curve  representing  the  thermo-electric  power,  beginning 


L.    Guillet    and    A.    Portevin.     Comptes    rend.,    1913, 
156,  702—705. 

The  authors  have  carried  out  some  tests  with  a  commercial 
electrolytic  iron  containing:  Mn,  0;  Si,  0;  S,  0;  P,  0025; 
and  As,  0011  per  cent.,  and  practically  free  from  carbon. 
The  crude  metal,  as  taken  from  the  electrolytic  bath,  is 
supersaturated  with  hydrogen,  and  is  then  extremely 
brittle  and  shows  a  characteristic  micro-structure,  which 
however  becomes  normal  after  annealing  for  2  hours  in 
magnesia  at  900°  C.  The  critical  points  on  heating  and 
cooling  were  practically  the  same  for  both  the  (1)  crude 
and  (2)  annealed  metal,  viz.,  on  heating  :  (1)  791°,  (2)  788°, 
and  (1)  937°,  (2)  932°  C.  ;  and  on  cooling:  (1)  and  (2), 
902°  and  778°  C.  The  form  of  the  curves  shows  that  the 
higher  transformation  point  (A3)  is  characterised  by  a 
rapid  thermal  change,  whereas  the  lower  one  (A,)  corre- 
sponds, especially  on  cooling,  to  a  progressive  thermal 
change.  Adopting  Benedicks'  hypothesis  (Eighth  Int. 
Congr.  Appl.  Chem.,  New  York,  1912),  this  indicates 
mutual  solubility  of  a-  and  /3-iron.  Electrical  resistance 
determinations,  corrected  for  the  phosphorus  and  arsenic 
content  of  the  iron,  gave  the  mean  value  for  the  annealed 
metal  9*98  microhms  per  em.  cube.  According  to  Benedicks 
the  correct  value  is  7*6  microhms  at  16°  C.,  and  higher 
values  obtained  by  previous  workers  have  been  due  to  the 
presence  of  hydrogen.  If  this  view  be  accepted,  the 
annealed  iron  of  the  authors  contains  0008  per  cent,  of 
hydrogen  in  solid  solution,  and  the  crude  metal  (resistance, 
11-92  microhms)  an  additional  0-006  per  cent. — A.  S. 


Cast    iron    and    Mannesmann    tubes  ,*     Ruiting    of . 

Part  II.     H.  W  (Sibling.     Ferrum,  1913,  10,  161—167. 

In  continuation  of  previous  work  (this  J.,  1911,  1258), 
cast  iron  and  steel  and  drawn  tubes  have  been  exposed 
to  the  action  of  moist  oxygen  either  when  embedded  in 
moist  sand  or  when  wrapped  in  muslin,  and  the  oxygen 
absorption  over  a  period  extending  to  thirteen  months 
measured.  The  results  are  tabulated  and  graphically 
illustrated  and  do  not  agree  with  those  observed  by 
Anxdt  (this  J.,  1911.  898).  For  a  tube  surface  of  650  ?q. 
cm.  an  average  absorption  of  6  c.c.  occurred  on  the  first 
day  steadily,  falling  to  0-1  c.c.  at  the  end  of  five  month-. 
The  conclusion  is  arrived  at  that  drawn  tubes  do  not 
rust  more  strongly  than  cast  tubes.  From  the  rapid 
retardation  of  the  speed  of  absorption  it  Ls  concluded 
that  the  rusting  ceases  before  any  serious  damage  Ls  done. 
In  the  experiments  with  tubes  wrapped  in  muslin  the 
rusting  of  cast  iron  tubes  ceased  after  five  montbs,  whilst 
that  of  drawn  tubes  continued  for  some  little  time  Ion 
but  even  then  did  not  reach  that  of  the  cast  tubes. — A.H .< 


Tri ferrous  rarbide  (Crmentite).     O.   Ruff  and  E.   Gerstcn 
Bcr.,  1913,  46,  394—400. 

In  view  of  a  determination  of  the  heat  of  formation  of 
cement  ite  by  Jermilow  (J.  Russ.  Metall.  Ges.,  1911,  367), 
whose  result  was  +2-27  Cals.,  whilst  the  authors  (thi 
I!)I2,  2:s:i)  had  obtained  —15-1  Cals.,  they  have  repeated 
their  work,  making  a  determination  of  the  heat  of  com- 
bustion of  FeO  to  Fe,04,  for  which  in  their  earlier  work 
they  accepted  Le  Chatelier's  figure  of  25-7  Cals.  (for 
FeO+1/30  l/3Fe,0«).  The  result  of  their  determhv 
Ml  was  28-6±l-8  Cals.  Using  this  figure  instead  of 
I,e  Chatelier's,  they  obtain  as  the  molecular  beat  of 
formation  of  Fe,04  267-l±0-2  Cals.,  of  FeO  60-4 
Cals.,  and  of  FeaC  (from  a-iron  and  graphite) — 15-3±0-2 
Cals.— J.  T.  D. 
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Platinum  minerals  of  the  Urals  ;   Some  anomalies  observed 

in  the  analysis  of .    H.  C.  Holtz.    Ann.  ("him.  Phys., 

1912,  [8],  27,  559—566.     Chem.  Zentr.,  1913.  1,  561— 
562. 

In  the  analysis  of  platinum  minerals  from  the  Urals  the 
author  has  observed  anomalies  which  point  to  the  probable 
presence  of  a  new  metal  (see  this  J.,  1912,  29,  and  following 
abstract),  the  oxide  of  which  is  insoluble  in  mineral  acids, 
including  aqua  regia,  but  dissolves  in  sodium  hydroxide 
to  a  yellow  solution,  which  remains  yellow  on  acidifying 
with  hydrochloric  acid.  The  acid  solution  thus  obtained 
gives  neither  a  precipitate  nor  a  eolourationwith  potassium 
iodide,  but  is  decolourised  by  stannous  chloride.  The 
oxide  is  not  affected  by  fusing  with  sodium  carbonate  and 
potassium  nitrate.  The  metal  dissolves  in  fused  potassium 
bisulphate,  but  when  the  reddish  brown  melt  is  dissolved 
in  water  no  white  basic  sulphate  separates  as  in  the  case 
of  rhodium.  The  metal  is  soluble  in  nitric  and  hydro- 
chloric acids ;  its  hydrochloric  acid  solution  is  not  precipi- 
tated by  ammonium  chloride. — A.  S. 

Platinum  [and  "  canadium  "]  :    Reported  discovery  of- 


[in  the  ores  of  the  Nelson  district,  British  Columbia']. 
Annual  Report  of  Minister  of  Mines  (British  Columbia) 
for  year  ending  Dec.  31,  1911,  165—170. 

Authentic  samples  of  the  dyke  in  which  the  presence  of 
platinum  metals  and  a  new  metal  termed  "canadium" 
had  been  reported  by  French  (see  this  J.,  1912,  29),  and 
also  of  concentrates,  from  the  crushed  material,  caught 
on  a  Wilfley  table,  were  obtained  from  the  owners  of  the 
mine,  and  were  submitted  for  analysis  to  representative 
firms  of  assayers,  to  the  Canadian  Geological  Survey,  and 
to  the  British  Columbia  Government  Laboratory.  In 
all  cases  not  even  traces  of  platinum  metals  could  be 
detected,  nor  could  any  evidence  be  obtained  of  the 
presence  of  the  alleged  new  metal  "  canadium." — A.  S. 

Clopper  matte;    The.  treatment  of  plumbiferous .     W. 

Menzel.  Metall  u.  Erz.,  1913,  10.  193—206  and  219— 
239. 

The  simplest  way  of  treating  copper  matte  containing 
lead  would  appear  to  be  a  modification  of  the  precipitation 
process,  if  it  were  possible  to  cause  the  separation  of 
metallic  lead  sufficiently  free  from  copper.  The  use  of 
iron  alone  as  a  desulphurising  agent  is  only  applicable 
within  limits  owing  to  the  formation  of  lead  matte.  It  is 
known  that  the  addition  of  alkali  or  alkaline  earth,  or 
-alts  of  these,  to  the  desulphurizing  agent  increases  its 
efficacy.  The  experiments  described  by  the  author 
with  the  fulle>t  detail  were  carried  out  on  Otavi  matte 
made  at  Tsumeb,  and  containing  :  Cu  40-81,  Pb  23*65, 
Fe  10-45.  S  17-99,  Ag  0-04,  Zn,  1-88,  Mn  0-2.  As  0-2, 
Sb  0-1,  S;<>,  2-57,  CaO  1-17,  and  A1,03  0-84  per  cent. 
In  this  matte  the  sulphur  Ls  not  sufficient  to  form  sulphides 
with  all  of  the  copper,  lead,  and  iron  present,  and  in 
making  up  the  charges  it  was  assumed  that  all  the  sulphur 
was  combined  with  lead.  An  excess  of  carbon  was 
always  present.  Attempts  to  separate  by  producing  a 
light  copper  matte  and  a  heavy  lead  matte  by  the  addition 
of  salts  of  alkalis  or  alkaline  earths  to  a  charge  of  matte 
and  carbon  failed  to  effect  any  segregation.  Smelting 
the  matte  with  lime  and  carbon  can  only  result  in  a  partial 
reduction  of  the  lead,  as  (according  to  Schenck)  double 
sulphides  of  lead  and  calcium  are  formed.  Tests  made 
on  these  lines  showed  that  addition  ofthe  amount  of  lime 
theoretically  necessary  to  form  sulphides  of  iron  and 
calcium  results  in  an  extraction  of  50  per  cent,  of  the 
lead  in  metallic  form.  Increasing  the  amount  of  lime 
increases  the  extraction  of  lead  but  also  its  copper  content, 
which  is  about  4  per  cent,  with  50  per  cent,  lead  extraction. 
Speiss  is  always  formed  if  more  than  the  theoretical 
amount  of  lime  be  present.  Iron  was  then  added,  in  the 
form  of  ferric  oxide  and  carbon,  in  an  endeavour  to 
increase  the  y;eld  of  lead.  When  the  theoretically 
necessary  amounts  of  lime  and  iron  were  added,  a  yield 
of  (i:t  per  cent,  of  the  lead  was  obtained,  this  latter  con- 
taining 4-67  per  cent,  of  copper  and  (12-12  per  cut.  of 
lead.  Matte  smelted  with  powdered  iron  oxide  alone 
yielded  70  per  cent,  of  the  lead  in  the  metallic  form,  assaying 


93-62  per  centf.  of  lead  and  2-93  per  cent,  of  copper. 
Charges  composed  of  matte,  barium  sulphate,  ferric  oxide 
and  carbon  were  studied,  and  the  results  were  more 
favourable  than  those  obtained  with  calcium  sulphate, 
though  these  substances  are  both  to  be  avoided.  After 
obtaining  these  results  in  gas-fired  furnaces  corresponding 
to  the  reverberatory  in  actual  practice,  electric  smelting 
was  studied.  On  smelting  matte  with  limestone  and 
carbon,  it  was  found  that  owing  to  the  good  conductivity 
of  the  matte  it  was  difficult  to  obtain  a  sufficiently  high 
temperature  by  resistance  heating,  while  the  local"  over- 
heating due  to  the  arc  caused  great  Losses  especially  in  the 
absence  of  a  protective  slag.  A  special  form  of  furnace 
was  evolved  and  found  to  give  satisfactory  results.  Micro- 
graphic  investigation  tends  to  show  that  in  the  Otavi 
matte  the  lead  sulphide  is  not  chemically  combined, 
crystallising  out  on  cooling.  The  author  considers  the 
methods  indicated  as  commercially  advantageous.  The 
copper-lime  matte  formed,  Ls  brittle  and  easily  treated  by 
known  methods. — R.  W.  X. 


German  silver;    Microstruciure  of - 


-.     O.   F.    Hudson. 
Inst,  of  Metals,  March,  1913.     [Advance  proof.] 

Samples  of  German  silver  containing  Cu  58-0.  Ni  ls-~>. 
and  Zn  23-5  per  cent.,  annealed  under  ordinary  works 
conditions  for  varying  lengths  of  time  at  700°  C.  were 
polished  and  etched  for  micro-examination,  a  strongly 
acid  solution  of  ferric  chloride  being  used  for  etching. 
The  usual  erystaUine  growth  on  annealing  was  shown  to 
take  place,  and  the  cold-rolled  alloy  still  showed  the 
original  cored  structure  of  the  cast  material,  even  after 
48  hours  annealing  at  700°  C.  After  72  hours  annealing 
at  700°  C.  the  alloy  was  practically  homogeneous.  These 
observations  were  also  confirmed  on  material  prepared 
in  the  laboratory  and  treated  similarly.  A  coarse  crystal- 
line structure  due  to  prolonged  annealing  showed  also  in 
itself  no  sign  of  inferior  rolling  qualities,  all  the  annealed 
specimens  rolling  easily  and  well.  When  tested  for 
hardness  by  the  Shore  sclerescope  no  decrease  in  hardness 
was  observed  beyond  that  due  to  the  normal  annealing 
operation.  The  paper  is  illustrated  by  twelve  micro- 
photographs. — -A.  H.  ('. 

Muntz  metal  ;   Influence  of  impurities  on — — ■.     F.  John- 
son.    Engineering,  1913,  95,  283. 

A  number  of  allovs  were  prepared  containing  Cu  60-83, 
Zn  38-64,  Fe  0-45,  Pb  0-08  per  cent.,  and  in  addition 
eitherSbO-02— 0-60, As 0-02— 0-61, or Bi 0-31,  or  AsO-02— 
0-04  and  Sb  0-02 — 0-04  together,  in  order  to  determine 
the  influence  of  these  impurities  on  the  working  pro- 
perties of  the  alloy.  Two  ingots  were  poured  from  each 
melt  and  were  hot  forged  down  to  0-2  in.  thickm 
rolled  cold  to  0-14-  in.  after  annealing  for  20  min.  at  Ton  I '.. 
and  then  by  three  stages  reduced  to  0-03  in.  thickness. 
The  results  are  tabulated  and  it  is  concluded  that  the 
influence  of  antimony  is  far  more  detrimental  than  that 
of  arsenic,  and  that  bismuth  is  not  so  injurious  in  Muntz 
metal  as  it  i-  in  copper.  The  effect  of  the  combination 
of  0-03  per  cent,  of  both  antimony  and  arsenic  fa  however 
infinitely  worse  than  that  of  0'10  per  cent,  of  antimony 
in  the  absence  of  arsenic  The  mioro-atruoture  of  the 
cold-worked  specimens  showed  marked  twinning  in  the 
alpha  phase,  but  a  complete  absence  of  it  in  the  bet  i 
phase. — A.  H.  ('. 


Gun-metal;    Practical  heat  treatment   of  Admiralty 


H.  s.  and  J.  S.  G.  Primrose,     [nst.  of  Metals,  March 

1913.      [Advance    proof.] 
The  authors  have  studied  the  influence  of  quenching  and 
annealing  at  different  temperatures,  on  the  microstructure, 
ultimate    tensile   Btrength,  and  elongation  of  admiralty 
gun-metal  (Cu  88,  Sn   10,  Zn  2  per  cent.).     Teste  were 
made  on  bars  oasl  (1)  in  sand,  (2)  in  chills  of  Bolid  metal, 
and  (3)  io  chill-  in  close  proximity  to  a  large  body  of  metal 
■  and  cooled  at  the  same  time.     Almost  in  everj  case, 
the   changes    in    tensile   Btrength    and    elongation    « 
parallel.     Quenching  lowered  both  the  strength  and  the 
elongation,  metal  quenched  at   Too    c.  giving  th< 
values,    but    annealing    was    benefioial,   the   beat    results 
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being  obtained  in  all  oases  bj  annealing  at  700"  C.  The 
duration  of  annealing  was  fouiul  to  be  eapabk  of  variation 

within  iairlv  wide  limit >.  but  the  best  result*  were  obtained 
by  annealing  for  SO  minutes.  Annealing  was  found  also 
to  improve  the  homogeneity  of  the  metal,  particularly 
liability  of  oastings  to  withstand  pressure. 
These  results  are  OOnsidered  to  be  due  to  the  removal  of 
the  i  uteit  ie  from  the  nuero>t  ruet  ure.  whieh.  afterannealinu. 
shows  only  the  crystals  of  a  -olid  solution.  This  change 
appear*  to  be  complete  at  Tt>o    C.     Annealing  at  higher 

temperature-  indnoes  crystal  growth,  ami  a  consequent 
falling-off  in  both  the  tensile  strength  and  the  elongation. 
The  authors  anticipate  that  annealing  will  also  minimise 
oorrosion    difficulties.     The   paper   is    illustrated    by    16 

mierophotographs. — T.  St. 

Corrosion  ;    Contributions  to  the  history  of Pt.   11. 

The  corrosion  of  di<tiUinq  cnndensf-r  tubes.     A.    Philip. 
Inst,  of  Metals,   March.   1013.     [Advance  proof.]     See 
thk   '..  1912,  134. 

Ptre  water  is  obtained  on  board  ship  by  the  distillation 
:•   which   is   heated   by   passing   high-pressure 

:n  through  coils  immersed  therein.     The  steam  thus 

rated  is  condensed  by  passing  t  hrongh  condenser  tubes 
(usually  vertical),  which  are  cooled  by  sea  water  circu- 
lating' around  them  and  contained  in  a  steel  shell.     Corro 

.if  the  tubes  on  the  sea  water  side  is  practically  un- 
known, but  trouble  has  been  experienced  fromthe  corrosion 
of  theinsidesof  the  tubes,  and  the  still  heads,  etc..  resulting 
in  tlu-  preeenee  of  oopper  in  the  distilled  water.  The 
author  has  demonstrated  the  presence  of  free  hydrochloric 
acid  in  such  distilled  water,  by  precipitating  all  the 
chlorides  present  with  pure  silver  sulphate  solution,  and 
Derating  the  filtrate  to  a  small  bulk.  Free  sulphuric 
acid  WM  then  detected  therein  by  its  action  in  blackening 

r.      Investigation   showed    that    where    hydrochloric 

rmed.    the    brine    in    the    evaporators    was 

gly  alkaline,  and  magnesium  hydroxide  was  present 

in    the    incrustations    found    on  the   walls,    etc.,    of   the 

evaporator-.     Al-o  that    in  the  worst   eases  of  corrosion, 

primary  steam  coils  were  not  wholly  immersed  in  the 
brine.  Tie  cause  of  this  form  of  corrosion  is  therefore 
consid>  red  to  be  due  to  the  formation  of  free  hydrochloric 
acid  by  the  decomposition  of  magnesium  chloride,  which 
j.  deposited  on  the  unimmersed  portions  of  the  primary 

OB  oofla  by  the  splashing  of  the  brine,  and  is  thereby 
strongly  heated. — T.  St. 


Copj><r  aOoms  ;   SolmbUily  of  sulphur  dioxide  in  fused  ■ 


Eltctrohflically  precipitated  metala  ;  The  forms  of .     /. 

Black  silver.  V.  Kohlschutter  and  T.  ToropofT.  Z. 
Elektrochem..  1913,  19,  161—168.  (See  also  this  J., 
1912,  188,  248,  589  and  777). 

TnE  so-called  "  black  "  silver  which  may  be  obtained  by 
electrolytic  methods  occupies  a  mean  position  between 
ordinary  crystalline  silver  and  the  amorphous  colloidal 
metal.  It  is  itself  crystalline,  but  exhibits  in  many  other 
respects,  particularly  in  its  behaviour  towards  electrolytes, 
characteristic  colloidal  properties.  In  its  electro-deposition 
there  is  a  definite  colloidal  phase,  while  on  the  other  hand 

|  it  rapidly  reverts  when  the  current  is  cut  off  into  a  white 
definitely  metallic  form.     The  conditions  for  the  formation 

I  of  black  silver  are  determined  by  the  conditions  for 
crystallisation,  i.e.,  the  relative  velocities  of  nucleus 
formation  and  crystallisation.  These  conditions  are  best 
studied  by  observation  of  the  variations  in  the  difference 
of  potential,  using  a  small  cathode  and  a  large  anode. 
In  this  way  it  has  been  established  that  the  existence  of 
black  silver  depends  upon  the  nature  of  the  solution,  which 
probably  modifies  the  degree  of  dispersion  and  the  dis- 
tribution of  nuclei.  The  reversion  to  crystalline  metal 
when  the  current  is  broken  is  possibly  due  to  electrostatic 
causes. — W.  H.  P. 

Electrolytically  precipitated   metals ;     The  forms   of- 


and   E.   Bergner.     Z.  physik.  Chem.,  1913, 
82.  867-  -'T". 
The  authors  assume  that   when  sulphur  dioxide  dissolves 
in  molten  copper  (tee  this  .]..   1910.   1161),  the  following 

•  ■  .  Cu2S-f  20u,O.  The  re- 
in is  reversible,  for  on  reducing  the  pressure  of  the 
•iur   dioxide,   evolution   of   sulphur   dioxide   from   the 

metal  takes  place.     If  thk  sasumption   be  correct,  the 
ibuity  of  sulphur  dioxide  in  molten  copper  should  be 
d< -pressed  more  by  addition  of  cuprout  oxide  or  sulphide 
than    by    addition    of    another    substance      Experiments 
made   wit),   molten  alloys  of  copper  with 
mum),  and  with  oxygen  and  sulphur,  and 
rod  that  the  solubility  of  sulphur  dioxide  therein 
rding  to  the  temperature  and  pressure  in  the 
same  manner  as  the  soJuMhty  in  molten  oopper,  ?'.'..  it 
inoreaaed  with  ri  peratnre  and  »a-  appin  rimately 

proportional  to  the  square  root  of  the  pressure;    in  tie- 
case  of  alloys  containing  lanre  proportions  of  cup 

-  <  r,  the  f-o.ubiiitv  was  approximately   pro 
■  .  .  in  accordance  with  ll<  a 
law.     I       u  cement  with  th<-  view  expn    i  d  above,  it  was 

found  that   the   -oluhilit  ed   to  B  far  great,  r 

by  cuprous  OXide  and  sulphide  than  by  gold.      In 

olubility  experimenta,  jn  I  I    ■  the  previous  experi- 
ments with  pure  copper,  the  whole  of  the  abaoi  bed  ralphui 
dioxide  could  not  be  recovered  on  reducing  the  pressure, 
phur  dioxide  was  traced  to  a  reaction 
betw  oxide  and  the  porcelain  containing  tub 

riding  quantity  of  ouprous  sulphide  reman 

dissolved   in  thi  A.  S. 


//.  Sillier  precipitated  by  other  metah.  V.  Kohlschutter 
and  W.  Pfauder.     Z.  Elektrochem.,  1913,  19,  169—172. 

In  the  reduction  of  silver  salts  by  other  metals  the  silver 
is  separated  in  various  forms,  depending  on  the  particular- 
metal  chosen  and  on  the  nature  of  the  silver  solution,  but 
characteristic  for  each  reaction.  The  differences  arc- 
probably  due  to  the  different  velocities  with  which  the 
deposition  takes  place  and  depend  primarily  on  the 
crystallisation  conditions  (nucleus  formation  and  velocity 
of  crystallisation).  The  progress  of  the  deposition  can  be 
followed  by  noting  the  change  with  time  of  the  potential 
of  the  precipitating  metal.  The  conditions  which  regulate 
the  appearance  of  the  different  forms  are  not,  however, 
entirely  determined  by  crystallisation  factors. — W.  H.  P. 

Electrolytically   precipitated   metals  ;     The  forms   of . 

///.  The  influence  of  foreign  substances  on  the.  separation 
of  silver.  V.  Kohlschutter  and  H.  Schacht.  Z.  Elek- 
trochem., 1913,  19,  172—181. 

In  the  electrolysis  of  an  ammoniacal  solution  of  silver 
nitrate  containing  traces  of  salts  of  other  metals  (copper, 
cadmium,  lead,  beryllium,  chromium,  aluminium  and 
thallium),  the  silver  is  obtained  in  different  forms  char- 
acteristic of  the  added  metal.  The  actual  structure  of  the 
deposits  is  illustrated  by  photomicrographs.  The  effect  of 
the  added  reagent  can  be  referred  to  the  existence  in  the 
solution  of  colloidal  hydroxides,  and  is  consequently  in- 
fluenced to  some  extent  by  the  age  of  the  solution.  The 
silver  deposits  are  heavier  than  would  be  expected  from 
t  he  consumption  of  electricity,  the  excess  consisting  of 
silver  which  has  not  been  deposited  electrolytically  ;  this 
excess  does  not  increase  in  proportion  to  the  total  amount 
of  metal  deposited.  The  foreign  metals  are  not  found  in 
the  free  state  and  only  in  small  quantity  in  combination 
in  the  silver  deposits.  The  effect  is  probably  due  to 
adsorption  of  the  colloidal  hydroxide  which  exercisi 
characteristic  influence  on  the  distribution  of  nuclei  on  the 
•  l  strode.— W.  EL  P. 

El  Ctrolytically   precipitated   metals  ;     The   forms   of . 

/  V.  Separation  of  silver  from  solutions  of  its  complex 
salts.     V.    Kohlschutter.     Z.    Elektrochem.,    1913,    19, 
1  SI — 184. 
Is  the  first  stag'-  of  the  electrolysis  of  complex  silver  sails, 
colloidal  particles  similar  to  the  "  subhalid'-s  "  or  "  photo 
halides"  are  obtained.     These   primary   partioles  which 
vary  to  some  extent  in  nature  with  the  particular  el(  ctro 
lyte  in  use,  determine  the  form  of  the  subsequently  de« 
posited  metal,  <-vi-n  if  it   is  precipitated  from  an  entirety 
different  solution.     The  important  agent  is  a  thin  mechani- 
cally removable  film  on  the  cathode,  which  represents  thi 
colloidal  deposit  during  the  first  stage  of  electrolysis.     This 
film   remains  when  the  silver  is  dissolved   in  acid  and  is 
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sufficient  of  itself  to  decide  the  form  of  a  subsequent 
deposit.  This  explanation  of  the  phenomena  is  exactly 
parallel  to  that  obtained  previously  by  the  author  for  the 
mechanism  of  the  formation  of  mirror  silver,  and  with 
that  which  accounts  for  the  characteristic  effects  produced 
by  foreign  metals  in  the  electrolysis  of  ammoniacal  silver 
solutions  (see  preceding  abstract). — W.  H.  P. 


Aluminium;    Corrosion  of - 


-.     G.  H.  Bailey.     Inst,  of 
Metals,  March,  1913.     [Advance  proof.] 

Ik  an  investigation  of    the    corrosion  of   aluminium   of 
good  commercial  quality  by  potable  waters  and  solutions 
of  sodium  chloride  (up  to  15    per  cent,  strength)  corro- 
sion was  found   to    be  entirely  due  to  oxidation  of  the 
metal  by  oxygen  dissolved  in  the  liquid,  except  in  cases 
where   the   latter  contained  a    notable  quantity  of    free 
acid  or  alkali ;    no  corrosion  occurred  when  the    metal 
was     immersed — for    prolonged    periods — in     water    or 
sodium  chloride  solution  from  which  the    dissolved   air 
had  been  expelled.     The  corrosive  action  of  the  liquid — 
which,  generally,  decreased  as  the  purity  of  the  metal 
increased — was  noticeably  accentuated  by  the  presence 
of  copper  or  sodium  in  the  metal,  by  impurities  (especially 
free  alkalis)  in  the  water,  and  at  high  temperatures.    In  the 
case   of   aluminium   containing   more   silicon   than   iron, 
the  corrosive  action  of  water  and  acids  was  less  pronounced 
than  that  of  sodium  chloride  solution.     The  author  is  of 
opinion  that  the  results  obtained  by  acting  upon  aluminium 
with  acids  or  alkalis  afford  no  definite  indication  of  the 
behaviour  of  the    metal    in  water  or  aqueous  solutions. 
The  method  of  conducting  the  experiments  and  of  deter- 
mining the  extent  to  which  corrosion  had  occurred  were 
as  follows  : — A  sheet  of  aluminium  of  at  least  100  sq.  cm. 
surface  was  cleaned  by  the  application  of  ether,  dilute 
sodium  hydroxide  solution  and  dilute  nitric  acid  in  succes- 
sion, well  washed  with  water,  dried  at  100°  C.  and  weighed. 
It  was  then  completely  immersed  in  the  corroding  liquid 
at  a  known  temperature  and  maintained  therein,   with 
occasional  agitation,  for  at  least  48  hours.     The  material 
deposited  upon  the  metal  was  subsequently  removed  as 
far  as  possible  by  rubbing,  and,  together  with  that  sus- 
pended in  the  liquid,  filtered  off,  ignited  and  weighed. 
It  is  stated  that  with  good,  ordinary  sheet  almuinium  the 
suspended  and  deposited  material  consists  almost  entirely 
of  aluminium    hydroxide    and,   after    ignition,   may   be 
regarded — for   the   present   purpose — as   containing   half 
its  weight  of  metal.     Ignoring  the  adherent  deposit,  the 
weight  of  the  sheet  of  metal — originally  W — should  now 
be  W — w,  w  being  half  the  weight  of  the  ignited  material 
obtained.     The  metal  was  then  heated  for  some  hours  at 
a  temperature  of  about  200°  C.  (to  render  the  deposit  of 
alumina   anhydrous)   and   weighed ;     the    latter    weight 
being  to1,  the  weight  of  the  adherent  deposit  was  conse- 
quently   w1 — (W — w),   one    half   of   which   was    metallic 
aluminium.     The  total  weight  of  metal  removed  by  cor- 

w?i~(W~w  ) 
rosion     was     therefore  w  4 ^ It  is   stated 
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that,  except  when  very  impure  metal  or  solutions 
are  employed,  the  results  obtained  by  this  method,  in  the 
hands  of  different  workers,  are  reliable  and  comparable, 
but  it  is  pointed  out  that  the  method  serves  only  as  a 
means  of  ascertaining  the  amount  of  metal  removed 
by  corrosion. — W.  E.  F.  P. 


0.  Ruff  and  E. 


Manganese  and  nickel ;   Carbides  of  — 

Gersten.     Ber.,  1913,  46,  400—413. 

TRrMANT.ANESE  carbide.  Mn3C,  was  prepared  by  heating 
manganese,  prepared  by  the  thermite  process,  in  a  carbon 
crucible  at  1600°  C.  for  20  minutes.  The  manganese 
contained  98-7  per  cent,  of  metal  and  its  melting-point 
in  three  experiments  was  found  as  1242°,  1247°,  1239°  C 
The  carbide  mass,  after  pulverising,  and  removing  con- 
tained graphite  by  flotation  on  acetylene  tetrabromide, 
corresponded  exactly  in  composition  with  the  formula, 
Mn,C.  It  is  a  soft  (hardness  between  1  and  2  of  Molis' 
scale)  black  .substance,  crystallising  in  needles,  of  sp.  gr. 
6-888  and  hence  molecular  volume  25-70  (calc.  29-80). 
Its  molecular  heat  of  formation  (from   manganese  and 


graphite)  was  determined  by  the  authors  to  be  12-9± 
2-14  Cals. ;  that  calculated  from  Le  Chatelier's  figures 
is  9-34  Cals. 

Trinickel  carbide,  Ni3C.  Ruff  and  Martin  have  already 
shown  (this  J.,  1912,  285)  that  the  solubility  of  carbon  in 
nickel  reaches  a  maximum  at  2100°  C,  when  the  composi- 
tion of  the  product  corresponds  with  the  formula,  Ni3C, 
but  that  the  dissociation  of  the  carbide  is  very  rapid  with 
falling  temperature ;  so  that  even  a  quenched  product 
contains  but  a  small  proportion  of  trinickel  carbide,  and 
this,  moreover,  cannot  be  separated  from  the  dissociated 
graphite  because  of  the  extreme  toughness  of  the  quenched 
substance,  which  cannot  be  powdered.  In  determining 
the  calorific  value,  then,  the  substance  was  analysed, 
the  percentages  of  nickel,  of  combined  carbon,  and  of 
graphite  being  determined,  and  allowance  was  made  for 
the  graphite  and  the  nickel  in  excess  of  the  formula, 
Ni3C.  The  molecular  heat  of  formation  was  found 
to  be   ~394±10  Cals. 

The  heats  of  formation  of  the  three  carbides  (manganese 
-f-12-9,  iron  --15-3,  nickel  —394)  are  in  conformity  with 
the  stability  of  the  first,  the  slight  instability  of  the  second, 
and  the  high  instability  of  the  third ;  and  they  confirm 
Ruff  and  Martin's  views  on  their  formation.  The  softness 
of  the  two  carbides  (iron  and  manganese)  which  have  been 
obtained  pure  is  interesting,  as  showing  that  the  hardening 
effect  of  carbon  is  not  due  to  these  carbides  themselves, 
but  must  be  due  to  their  solid  solutions  in  the  metals. 

T.  D. 


Thiogen  process  [Sulphur  recovery]  ;  Present  status  of . 

S.  W.  Young.      Eng.  and  Min.  J.,  1913,  95,  369—370. 

The  thiogen  process  for  the  elimination  of  sulphur  dioxide 
from  smeltery  fume  depends  upon  the  reduction  of  the 
sulphur  dioxide  by  ethylenic  hydrocarbons  according  to  the 
reaction:— 3S02  +  C2H4  =  3S  +  2C02  +  2H,0,which  however 
is  very  slow  and  incomplete.  In  the  presence  of  caicium 
sulphide  containing  small  quantities  of  iron  compounds, 
the  following  cyclic  reaction  occurs: — 2CaS  +  3SO>  = 
2  CaS03  +  3S  ;  2CaS03  +  C-H4=2CaS  4-  2CO>  +  2ELO. 
The  roaster  gases  containing  about  8  per  cent,  of 
sulphur  dioxide  pass  first  through  a  dust  settler  to  a 
fore-chamber  where  a  certain  amount  of  oil  is  introduced 
and  in  which  the  excess  of  oxygen  in  the  gases  is  burnt 
out.  Thence  the  gases  pass  to  the  contact  chamber  where 
more  oil  is  introduced,  the  total  amount  being  that  necessary 
to  burn  out  the  oxygen  and  reduce  the  sulphur  dioxide. 
The  contact  material  is  made  up  from  plaster  of  Paris 
which  is  mixed  with  water  containing  iron  salts,  allowed 
to  set  and  broken  into  lumps.  The  chief  chemical  difficulty 
is  the  contact  mass  being  rendered  inactive  either  by  (1) 
the  presence  of  flue  dust,  or  (2)  too  high  a  temperature 
in  the  contact  chamber  destroying  its  porosity.  In  a 
series  of  experimental  trials  on  one  unit  of  a  battery 
of  eight  6-hearth  McDougal  roasters,  the  same  charge  of 
contact  material  was  run  for  periods  of  from  ten  to  twelve 
days  without  loss  of  activity,  the  exit  gases  containing 
practicallv  no  sulphur  dioxide.  The  exit  gases  from  the 
contact  chamber  pass  through  a  cooling  and  condensing 
apparatus  where  the  sulphur  is  deposited. — A.  H.  C. 

Metals  ;    Experimental  investigation  of  the  physical  condi- 
tions of  the  crystallisation  of .     E.   Giurgea.     Bu1. 

Soc.    de    Stiinte    din    Bucuresti,    1912,    21,    192—207. 
Chem.  Zcntr..  'l913,  1.  677—678. 
If  a  zinc  rod  contained  in  a  porous  cell  be  immersed  m 
a  solution  of  copper  sulphate,  eopp.-r  is  deposited  as  a 
crystalline   precipitate   on  the   outer  surface   of  the   pell. 
Crystalline    deposits    of    other    metals    may    be   obtained 
in   an  analogous   manner— f'-r  example,   lead   from  lead 
acetate  solution  by     means  of  zinc,  and  silver  from  surer 
nitrate  solution  by  means  of  copper,  and  the  in. -tlmd  ma; 
be  used  in  the  Bame  manner  as  electrolysis,  to  obtain  one 
or  another  metal  from  a  mixture  of  different  salts.     It  is 
probable  that    certain   natural  deposits  ol   regiUus-lUte 
crystalline  metals  may  have  been produoedm  this  way. 
If  "some  nu-tal  powder  or  grannies  be  muted  with  sand 
the  mixture  moistened  from  below  wit  h  a  solution  of  copper 
sulphate,   crystalline  copper   v  ill   be   found    m   the    maes 
after  some  days. — A.  S. 
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Notts     on     Chinese     antimony    arts,    audi     and     reyulus. 
W.  R.  SchoeUer.     A 1  London  Set  ion.  ]>.  260. 


Patent*. 

Iron  :    Method  of  extracting from  what  ore  commonly 

known   as    iron    saaaV      S.  L.  Elborne,  Peterborough, 
and  H.  Godsal,  London.     Eng.  Pat.  3368,  Feb.  10   1912. 

Peat  in  the  nciMulliOn  of  a  largo  volume  of  water  for  render- 
ins  it  "  capable  of  being  dried  by  pressure  "  is  treated  at 
boiling  temperature  with  sufficient  lime  to  render  the 
mixture  completely  alkaline  to  litmus.  After  removal 
of  a  portion  of  the  liquid,  the  iron  sand  is  incorporated 
with  the  remaining  maea,  the  mixture  being  finally  pressed 
into  briquettes,  which  are  smelted  in  a  suitable  furnace. 

— \V.  E.  F.  P. 

Sheet    iron  ;      Manufacture    of  by    elftmh/si-.     G. 

Timhenko,  St.  Petersburg.     Eng.  Pat.  8668,  April  12, 
1912. 

Th?.  iron  is  deposited  upon  a  continuously  rotated,  hori- 
zontal lead-lined  drum  and  is  separated  from  the  latter  near 
its  line  of  emergence  from  the  electrolyte  and  guided  to  a 
water  bath  ;  from  the  latter  the  met  a!  band  is  caused 
to  pass  successively  through  a  slowing  furnace,  a  grinding 
or  polishing  machine,  a  corroding  vat.  a  hot  water  bath, 
and  finally  ton  reel  upon  which  it  is  wound. — W.  E.  F.  P. 


Cop;-.      Method    of   purifytng .     A.    G.    Sundberg. 

Helsingborg.  Sweden.     Eng."  Pat.  4692,  Feb.  24,  1912. 

In  a  process  for  removing  (as  sodium  compounds)  arsenic, 
sulphur,  etc.,  from  copper,  finely  powdered  sodium  car- 
bonate (or /and  potassium  carbonate)  and  a  solid  or 
gaseous  fuel  are  simultaneously  forced  through  the  molten 
metal  by  means  of  a  current  of  air  or  gas.  It  is  stated 
that  in  the  treatment  of  common  raw  copper  by  this 
process  an  arseric  content  of  002  may  be  readily  reduced 
to  one  of  0002  per  cent.,  the  consumption  of  sodium 
carbonate  being  less  than  0-5  per  cent,  of  the  weight  of 
rr<  tal  treated.— W  .  E.  F.  P. 

Copper  ingots;  Furnace  for  heatin/i ,  and  for  other  tike 

use  G.  B.  A.  Gibbons,  Lower  Gornal.  Staffs,  and 
R.  Masters,  Dudley,  Worcester.  Eng.  Pat,  7203, 
Mar.  2.-.,  1012. 

A  HIIH'HfTn  gas-furnace  consisting  essentially  of  a 
circular,  dome-topped  heating-chamber  having  in  its  floor 
on<-  or  more  gas  up-cast  shafts,  and  beneath  the  floor  a 
aerator  of  annular  shape.  The  furnace  is  provided 
with  secondary  air-inlets  leading  to  the  regenerator, 
hot-air  outlets  communicating  with  the  up-cast  shafts, 
and  with  waste  gas  outlets  disposed  in  the  circular  wall 
and  communicating,  by  down-cast  passages  and  through 
the  regenerator,  with  a  waste  gas  flue  leading  to  the 
chimney  stack.  The  arrangement  is  such  that  the  gases 
in  combustion  with  the  secondary  air  are  caused  to  rise 
frf'ni  the  up-cast  shafts  and  spread  over  the  eharge  upon 
the  floor  of  the  heating-chamber  to  the  periphery  of  the 
latter,  whence  the  gaseous  products  pass  through  I  he 
outlets  and  the  adjacent  passages  to  the  air  heating 
passages  of  the  regenerator.  The  floor  of  the  heating 
chamber  may  consist  of  a  rotatory  table. — W.  E.  F.  P. 


Furnace  ;       Meehsinical     ore-rmsting 


3,      Harris, 


Sheffield.      Eng.  Pat.  7727,  March  30,  1912. 

The  apparatus  eomprian  a  number  of  superimposed 
roasting  chambers  beneath  the  lowed  of  which  a  heating 
flue  i.i  arranged.  The  fireplace  it  closed  arid  the  nir- 
supply  thereto  regulated  by  dampen  so  that  unburn) 
combustible   gases    may    pan   direct    to   the    heating    flue 

as  required.    The  latter  u  made  more  or  less  tortuou 
by  the  disposition  of  the  walls  supporting  the   I. earth 
immediaJ  which  hearth  is  constructed  of  tile 

rnilar  thin  material  to  permit  of  the  maximum  amount 
of  heat  being  imparted  to  the  charge.  A  number  of 
separate    air-channels,    provided     with    dampen,    extend 


from  the  exterior  of  the  furnace  to  different  points  along 
the  heating  flue,  the  arrangement  being  such  as  to  permit 
uniform  heating  of  the  lower  hearth  to  any  required 
degree  by  the  manipulation  of  the  dampers  controlling 
the  air  supplies  to  the  fireplace  and  the  heating  flue 
respectively. — W.  E.  F.  P. 

Furnace  and  process  for  reduction  of  ores.  G.  F.  Rendall, 
Assignor  to  R.  W.  Priest,  New  York.  U.S.  Pats. 
1,053,435  and  1,053,436,  Feb.  IS,  1913. 

(1)  The  discharge  end  of  an  inclined,  cylindrical,  rotatory, 
g.is-fired  preheating  furnace  communicates — through  a 
combustion  chamber — with  a  vertical  reducing  furnace 
adapted  to  be  supplied  with  an  adjustable  current  of 
a  reducing  gas.  The  gas  outlet  of  the  reducing  furnace 
communicates  with  the  combustion  chamber,  to  which  air 
is  also  supplied  by  means  of  a  fan.  An  ejector  conveyor 
is  provided  for  facilitating  the  discharge  of  the  ore  from 
the  bottom  of  the  reducing  furnace.  (2)  The  preheated 
and  oxidised  ore  issuing  from  the  inclined,  cylindrical, 
rotatory,  gas  fired  furnace  is  subjected  to  the  action  of  a 
'  hydrogenous  gas "  during  its  passage  through  the 
second  rotatory  cylinder  or  reducing  furnace,  from  which 
it  is  discharged  into  a  water-jacketed  cooling  device  to 
prevent  re-oxidation.  When  cool,  the  reduced  material 
is  crushed  and  the  metal  separated  by  mechanical  means. 

— W.  E.  F.  P. 

Aluminium-solder.     R.  Seifert,  Union  Hill,  N.J.  U.S.  Pat. 
1,052,693,  Feb.  11,  1913. 

An  alloy  containing  approximately  38  per  cent,  of  pure  tin, 
32  of  phosphor-tin,  and  30  of  pure  zinc. — W.  F.  F.  P. 


Aluminium;     Process    of   extracting from    its    ores. 

A.  Kissoek,  Golden,  Colo.     U.S.  Pat.  1,052,727.  Feb.  11, 
1913. 

The  process  consists  in  heating  an  intimate  mixture  of  the 
ore  with  carbon  and  sulphur  (or  a  suitable  sulphur  com- 
pound) until  the  charge  becomes  viscous,  dissolving  the 
aluminium  sulphide  thus  produced  in  a  molten  bath  of 
"alkaline-earth  solvents,"  and  separating  metallic 
aluminium  from  the  resulting  solution  bv  electrolysis. 

— W.  E.  F.  P. 


Ores  ;    Process  of  treating ,   preparatory  to  magnetic 

reparation.  J.  B.  Etherington,  Winthrop.  Mass., 
Assignor  to  Campbell  Magnetic  Separating  Co.  U.S. 
Pat.  1,053,486,  Feb.  18.   1913. 

Ores  containing  non-magnetic  iron  and  zinc  sulphides 
are  heated  in  a  non-oxidising  atmosphere  until  the  corre- 
sponding magnetic  sulphides  are  formed,  when  the  material 
is  subjected  to  magnetic  separation  as  usual. — W.  E.  F.  P. 


Metallic   vapours  ;    Process  for  condensing .     F.   W. 

Gordon,    Fort  Washington,   Pa.     U.S.   Pat.   1,053,592, 
Feb.  18,  1913. 

In  a  process  for  recovering  metals  from  gases  containing 
at  most  their  own  weight  of  metallic  vapour,  the  gaseous 
mixture,  under  pressure,  is  caused  to  pass  down  a  vertical 
conduit  in  which  the  temperature  of  the  material  is 
gradually  lowered  at  a  rate  sufficiently  slow  to  permit 
of  practically  complete  "  coalescence  of  the  metallic 
molecules  before  the  gas  and  vapour  reach  a  temperature 
of  congelation."  The  gaseous  residue  is  caused  to  pass 
over  a  pool  of  the  liquid  metal  before  leaving  the  conduit. 

— W.  E.  F.  1'. 


Tin  ;    Process  for  purifying  from  impurities  present 

in  such  small  quantities  that  they  lie,  within  the  eutechc 
limits.     P.  Bergoc.     Ger.  Pat.  255,748,  Oct.  3,  1911. 

Thk  tin  is  purified  by  systematic  fractional  crystallisation, 
crystals  of  pan  tin  being  skimmed  off  from  the  solidifying 
tnetaL  whilst  those  metals  which  do  not  form  solid  solutions 
with  tin  remain  behind. — A.  S. 
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Zinc  or  other  metals  volatile  at  the  reduction  temperature 
Distillation  furnace  with  vertical  muffles  or  other  reduction 

chambers   for    obtaining    .     Rheinisch-Nassauische 

Bergwerks-  und  Hiitten-A.-G.  Ger.  Pat.  255,918, 
Feb.  11,  1912.  Addition  to  Ger.  Pat.  236,759,  Dec.  16, 
1909. 

According  to  the  present  patent,  the  permeable  cores 
specified  in  the  chief  patent  (see  Eng.  Pat.  27,467  of  1910, 
this  J.,  1911,  630;  also  Ger.  Pat.  250;775,  this  J.,  1912, 
1187)  are  made  of  wood  or  other  material  which  will  be  con- 
verted into  charcoal  during  the  reduction  of  the  ore. — A.  S. 

Zinc,  lead,  etc.  ;   Process  for  obtaining  metals  such  as 


from  their  compounds  with  oxygen   or   sulphur.     R.    v. 
Zelewski.     Ger.  Pat.  256,083,  May  19,  1912. 

Metals  such  as  zinc,  lead,  etc.,  are  obtained  from  their 
sulphides  or  oxides  by  heating  with  carbides,  a  chlorine 
compound  of  an  alkali  or  alkaline -earth  metal  being  added 
to  facilitate  the  reaction. — A.  S. 

Nickel  alloy  resistant  to  the  action  of  chemicals  and  capable 
of  being  easily  worked.  W.  and  R.  Borchers.  Ger.  Pat. 
255,919,  June  21,  1912. 

The  alloy  contains  per  cent,  more  than  25  (e.g.  about 
30)  Cr  and  a  small  proportion   (e.g.  1-5 — 2-5)  Ag.— A.  S. 

Nickel  alloy  resistant  to  the  action  of  chemicals  and  capable 
of  being  easily  worked.  Gebr.  Borchers  Chemische 
Fabriken.     Ger.  Pat.  256,123,  June  21,  1912. 

An  alloy  containing  per  cent,  more  than  50  Co  and  up 
to  about  1  of  Ag. — A.  S. 

Tungsten  or  other  metal  of  the  chromium  group  ;  Process  for 
improving  the  mechanical  properties  of  coherent  bodies  of 

.     Allgemeine  Elektricitats-Ges.     Ger.  Pat.  256,122, 

May  7,  1912. 

The  article,  or  the  mass  from  which  it  is  to  be  prepared,  is 
heated  in  presence  of  calcium  carbide,  or  other  carbide 
capable  of  decomposing  water,  to  about  the  softening  point 
of  the  carbide.  A  small  quantity  of  the  carbide  may  be 
added  to  the  mass  from  which  the  article  is  to  be  prepared, 
or  the  article  itself  may  be  heated  in  a  packing  of  carbide. 

— A.  S. 


Iron ;    Production  of  ductile 


by  electrolytic  means. 


H.  Plauson  and  G.  Tistschenko,  St.  Petersburg.  Eng. 
Pat.  10,822,  May  7,  1912. 

See  Ger.  Pat.  252,875  of  1911  ;  this  J.,  1913,  29.— T.  F.  B. 

Iron  alloys  for  dynamo-electric  purposes  ;    Process  for  the 

manufacture     of    .     W.     Riibel,     Westend-Berlin, 

Germany.  Eng.  Pat.  15,532,  July  3,  1912.  Under  Int. 
Conv.,  July  11,  1911.  Addition  to  Eng.  Pat,  12,483, 
May  23,  1911. 

See  Addition  of  July  10,  1912,  to  Fr.  Pat.  429,758  of  1911  ; 
this  J.,  1913,  146.— T.  F.  B. 

Tool  steel  and  other  high-grade   steels  ;      Process  for  the 

production     of    .        Dellwik-Fleischer     Wassergas 

Ges.m.b.H.,  Frankfort,  Germany.  Eng.  Pat.  24,440, 
Oct.  25,  1912.     Under  Int.  Conv.,  Oct.  31,  1911. 

See  Ger.  Pat.  250,999  of  1911  ;  this  J.,  1913,  29.— T.  F.  B. 


Steel ;   Manufacture  of 


W.  R.  Walker,  New  York. 


Reissue  No.  13,538,  Feb.  25,  1913,  of  U.S.  Pat.  1,014,425, 
Jan.  9,  1912. 

See  this  J.,  1912,  192.— T.  F.  B. 

Iron  and  steel ;  Process  of  improving  the  quality  of  malleable 

.     0.  Thallner,  Assignor  to  Elektrostahl  G.m.b.H., 

Remscheid-Hasten,     Germany.     U.S.     Pat.     1,053,454, 
Feb.  18,  1913. 

See  Ger.  Pat.  248,698  of  1910  ;  this  J.,  1912,  929.— T.  F.  B. 


Furnaces  for  the  reduction  of  zinc  ores  ;   Preliminary  heater 

in  connection  with .     C.  Roitzheim,  Coin,  Germany. 

Eng.  Pat.   1338,  Jan.   17,   1912. 

See  U.S.  Pat.  1,038,205  of  1912 ;  this  J.,  1912,  994.— T.F.B. 

Copper  coating  upon  articles  of  carbon  ;  Process  for  forming 

a .     Gebr.  Siemens  und  Co.,  Lichtenberg,  Germany. 

Eng.  Pat.  3917,  Feb.  16,1912.     Under  Int.  Conv.,  April  6, 
1911. 

See  Fr.  Pat.  440,597  of  1912  ;  this  J.,  1912,  823.— T.  F.  B. 

Foundry  sand  ;  Treatment  of .     A.  Poulson,  Farnworth. 

U.S.  Pat.  1,052,514,  Feb.  11,  1913. 

SEEFr.  Pat.  429,355  of  1911  ;  this  J.,  1911, 1220.— T.  F.  B. 

Amphidizing    [copper    ores] ;     Method    of    .     C.    S. 

Bradley,  New  York,  Assignor  to  Bradley  Copper  Process 
Co.,  Jersey  City,  N.J.     U.S.  Pat.  1,052,793,  Feb.  11, 1913. 

See  Fr.  Pat.  430,692  of  1911  ;  this  J.,  1911,  1392.— T.F.B. 

Ores,  etc.  ;   Process  of  treating .     A.  Giinzel,  Ziebigk, 

Germany.     U.S.  Pat.  1,053,381,  Feb.  18,  1913. 

See  Addition  of  April  15,  1909,  to  Fr.  Pat.  390,316  of  1908  ; 
this  J.,  1909,  1200.— T.  F.  B. 


Stannic  oxide  ;  Process  for  the  reduction  of  - 


-.     Z.  Metzl, 
Rouen,  France.     U.S.  Pat.  1,053,624,  Feb.  18,  1913. 

SEEFr.  Pat.  429,739  of  1911 ;  this  J.,  1911, 1221.— T.  F.  B. 

Cupola-furnace.      P.    Anderson,    Arvika,    Sweden.     U.S. 
Pat.  1,054,381,  Feb.  25,  1913. 

See  Eng.  Pat.  18,414  of  1911  ;  this  J.,  1911, 1392.— T.  F.  B. 

Process  for  separating  lime  from  sulphite-cellulose  waste 
hies  to  be  used  for  briquetting  ores,  metallurgical  products, 
or  fuels.     Ger.  Pat.  255,853.     See  V. 


XI.— ELECTRO-CHEMISTRY. 

Changes  involved  in   nitric  oxide  formation  in  the  high- 
pressure  arc.     Fischer  and  Hene.     See  VII. 


Patents. 
Electro-osmose  ;    Apparatus  for  ■ 


-.  Ges.  fur  Elektro- 
Osmose  m.  b.  H.,  and  H.  Illig,  Frankfort-on-the-Maine, 
Germany.  Eng.  Pat.  29,826,  Dec.  27,  1912.  Addition 
to  Eng.  Pat.  725  of  1912,  dated  Oct.  2,  1911  (this  J., 
1912,  708). 

The  liquid  to  be  treated,  containing  material  in  suspension, 
is  supplied  to  and  conveyed  from  the  electrodes  along 
different  paths,  thus  preventing  the  untreated  and  treated 
liquids  from  mixing.  The  liquid  first  passes  through  two 
inner  chambers,  each  of  which  is  provided  with  a  shaft 
and  rotating  vanes  for  driving  the  material  towards  the 
cathodes.  From  the  latter  the  liquid  passes  to  a  middle 
chamber,  also  provided  with  a  shaft  and  vanes  for  driving 
it  towards  the  auxiliary  chambers  at  the  ends  of  the 
electrolytic  vessel,  and  from  these  it  is  discharged.  In  an 
alternative  form,  the  material  is  fed  into  the  apparatus 
near  the  base,  and  then  led  away  from  the  upper  part  by 
collecting  gutters.  The  lower  part  of  the  apparatus  is 
divided  by  a  longitudinal  partition,  thus  providing  two 
separate  channels  for  the  flow  of  the  liquid,  each  of  which 
is  provided  with  a  shaft  carrying  vanes. — B.  N. 

Storage  batteries ;    Process  of  treating  wood  separators  for 

J   M.  Skinner,  Assignor  to  Philadelphia  Storage 

Battery  Co.,  Philadelphia,  Pa.  U.S.  Pat,  1,052,851, 
Feb.  11,  1913. 
Wood  separators  for  storage  batteries  are  immersed  in 
a  solution  of  sodium  Bulphite,  whx-h  is  maintained  at  a 
temperature  of  100°— 175°  C,  after  which  the  treated 
wood  is  washed  and  dried  under  pressure. — 0.  R. 
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FUctrolytic 


-.     E.  O.  Barstow,  Midland.  Mich. 
0  -    I'.:.    1,063,866,  Feb.   IS,  1013. 

A  warn  vk  eJeetrode,  for  use  in  electrolytic  colls  or  the 
like,  consists  oi  a  plate  of  conducting  material,  such  as 
carbon,  and  a  number  of  independent  carbon  pins  with 
conical  ends,  these  being  mounted  in  conical  holes  in  each 
>f  the  plate  so  that  they  may  he  removed. — B.  N. 

Oaf  I   in   the  electric  arc  :    Process  and  apparatus 

for   carrying   out .     A.    J.    Boult,    London.     From 

1  >vn.unit-A.-t;.   voim.    A.    Nobel   and  Co.,   Hamburg, 
.any.     Bag.  Pat  3342,  Feb.  9,  1912. 

See  tier,  l'at   842,810 of  1911  :  this. I..  1912.  344.— T.  F.  B. 

Furnaces;       Electric for     producing     gas     reaction-:. 

H.     Paulit  Isenkirchen,     Germany.     Eng.     Pat. 

|]    I78;fi         90,1911     I'nder  Int.  Conv",  Oct.  24,  1911. 

SieU.S.  Pat  1,01    38       1918;  this  J.,  1918, 691.— T.F.B. 


Furnace  ;     A" 


-.     J.    ML    Bocuze,    Lyon,   Franco. 
I    B.    Pat    1.053.563.   Feb.   18,   1913. 

See  Kr.  Pat  435.493  of  1911  ;  this  J..  1912,  395.— T.  F.  B. 

mic  rrll.     A.  Heil,  Frankfoit,  Germany,  Assignor  to 
H.   and  S.  Stern.   X.w   York.     U.S.  Pats.   1,053.390 
and  1,063,606,  Feb,  18.  1913. 

See  Pr.  Pat.  4l!».770of  1910;  this  J..  1911,  221.— T.  F.  B. 

EU*  ■    .i-,!ntioti.<  ;     Apparatus  for   the 


•I.  Billitar,  Vienna.     U.S.  Pat.  1,054,497,  Feb.  25,  1913. 
Ft.  Pat.  447.7S5  of  1912  :  this  J.,  1913,  241.— T.  F.  B. 

Silica-glass  electric  appliance.  H.  A.  Kent,  Bound's  Green, 
and  H.  O.  LaeeM.  Finehlev.  Assignor  to  Silica  Synd., 
Ltd..  London.     U.S.  Pat.  1,054,647,  Feb.  25,  1913. 

Pat.  24,482  of  1911  ;  this  J.,  1912,  924.— T.  F.  B. 

Appartaus  for  bleaching  and  for  preparing  [electrolytic] 
h'Uarhing,  deodorising,  and  disinfecting  solutions. 
fag.    Pat.    15,321.     See  VII. 

Process  for  dehydrating  fats,  oils,  hydrocarbons,  and  similar 
liquids.     Ger.   Pat.  254,025.     See  XII. 


XII.-FATS  ;    OILS  ;    WAXES. 


'  j  ;    Analysis  of  ■ 


L.   Allen   and   M.   Auerbach. 
/       .1913,  37,  250—251. 

Rr.st:r.TS   in   close  agreement    with    those   given    by   the 
ofleial  method  of  the  Gorman  Oil-Millers'  Association  (this 
J..  191  I.  964)  may  be  obtaine  1  much  more  rapidly  by  the 
'ion  apparatus  devised  by  the  authors  for 
determination    of    tannin    (t'hem.-Zoit..     Kill,    670). 
f  the  finely  divided  copra  are  extracted  over- 
'.    with   cold    petroleum    spirit    in    a  cartridge  in  this 
apparatus,  and  the  extraction  completed  by  beating  the 
fla*k  for  2  hour*  on  a  water-bath  at  76*  CL     Finally  the 
resi':  P*dty  dried,  mixed  with  sand  and  one.:  more 

ratted  for  an  hour.     For  ordinary  purposes  this  final 
■  l.  and  an  addition  of  0*6  per  oenl 
made  to  the   result    at  a  correction.      Objection   is  taken 
e  method  of  Hoepfner  and  Burmeistor  (this  .].,  1912, 
396;  .-rounds  that  the  eti,er  will  extrad  aon-fatty 

es,  and  that  measurement  of  ;m  aliquot  portion 
■  si  extra  nsiderable  error  if  .. 

•litrht  fmctoation  of  teseperature  occur.— <  .  A.  M. 

/.      I     Bchr6der.     Arbb. 

K"  '  '   "•       I<«I2,     43,      154      J7».     On 

/  Bti  .  191      1     •;■»— 942. 

in  :     w.v  •'.  ;     f.it,    86-07  :     protein, 

•  ids  hbre."  rj.04;    mineral  matter,  2I9;   and 


non-nitrogenous  extractives,  10-46  per  cent.  Ether, 
benzene,  chloroform,  or  carbon  bisulphide  remove  from 
the  seed  kernels,  in  addition  to  the  oil,  about  1  per  cent, 
of  a  substanco,  insoluble  in  acetone  and  alcohol,  which  has 
physical  properties  similar  to  those  of  rubber.  The 
substance  is  free  from  nitrogen  and  sulphur,  but  appears 
to  contain  3- 19  per  cent,  of  oxygen  in  addition  to  carbon 
and  hydrogen.  The  yellow  oil  becomes  pasty  at  8°  C.  and 
solid  at  about  4°  C.  Its  characters  vary  somewhat 
according  to  the  mode  of  extraction  (by  pressing  or  by 
extraction  with  ether  or  acetone) : — sp.  gr.  at  15°  C., 
0-9187—0-9220;  refractive  index  at  40°  C.,  1-4677—1-4687; 
m.  pt.  18°— 22°  C.  ;  viscosity  (Engler),  19—37  at  25°, 
11-5—22-9  at  35°,  6-6—11-3  at  50°  C. ;  acid  value,  10-5— 
120  ;  saponif.  value,  173 — 177  ;  ester  value,  161-4 — 165  ; 
iodine  value,  80-3—85-05;  Hehner  value,  93-86—94-83; 
Reichcrt-Meissl  value,  1-61 — 2-45  ;  Polenske  value,  0-12 — 
0-21  ;  unsaponifiable  matter,  0-46 — 0-55  per  cent.  The 
fatty  acids  obtained  according  to  Hehner's  method 
contained  about  75  per  cent,  of  liquid  acids,  and  arachidic 
acid  appeared  to  be  present :  m.  pt.  49-5° — 50°  C.  ;  solidif. 
pt.,  44° — 45°  C.  ;  iodine  value,  71-01  ;  neutralisation 
number  of  total  fatty  acids,  180-2 — 184-4;  mean  molecu- 
lar weight,  304-6 — 311-6.  The  press-residue  left  after 
separating  the  oil,  assuming  a  fat  content  therein  of  (1)  10 
or  (2)  5  per  cent.,  contained  :  water,  6-85,  7-23  ;  protein, 
39-27,  41-45;  non-nitrogenous  extractives,  29-67,  31-31  ; 
"crude  fibre,"  8-4,  8-86;  and  ash,  5-82,6-13  per  cent. 

— A.  S. 


Fat* ;     Fusion   of   natural .     H.    Le    Chatelier   and 

Mile.  Cavaignac.     Comptes  rend.,  1913,  156,  589—594. 

From  an   investigation   carried   out  with   "  vegetaline " 
(a    cocoanut   oil   preparation)   and    stearin    the   authors 
conclude  that  the  change  of  state  of  fats  at  their  melting 
point  is  strictly  reversible,  as   in  the  case  of  chemical 
compounds   generally,   but  is   characterised   by   extreme 
slowness.     It  was  found  possible  to  determine  the  tem- 
perature of  this  reversible  transformation  (with  a  possible 
error   of  about   0-1°  C),    by    maintaining   a    numbor   of 
glass    tubes   containing   the   partly   melted   material,   at 
different  temperatures  very  near  to  that  of  fusion,  and 
noting  at  which  temperatures  further  fusion  and  at  which 
further  solidification  occurred.     In  some  cases  no  change 
was  observed  for  several  days.     The  temperature  thus 
determined   was   that  of    incipient    fusion    or    complete 
solidification  ;    the  temperature  of  complete  fusion  was, 
in  the  case  of  "  vegetaline,"  about  3°  C.  lower,  for  this 
substance  is  a   mixture,  and  after  repeated  fusion  and 
solidification    it    loses    it3    homogeneous    character    and 
undergoes  a  kind  of  liquation.     A  sample,  maintained  for 
8  days  in  a  state  of  partial  fusion,  was  pressed  ;   the  point 
of  fusion  of  the  solid  portion  was  only  1° — 2°  C.  higher 
than  that  of  the  original  material.     Admixture  of  one  fat 
with   another,   appears   therefore   to   affect   the   melting 
point  to  only  a  relatively  small  extent.     The  melting  point 
of  fats,  determined  rapidly  in  the  ordinary  way,  does  not 
as  a  rule  differ  by  more  than  1°  C.  from  the  temperature 
of  the  reversible  change  of  state  (found  as  above),  but 
the  solidifying  point  may  vary  to  a  much  greater  extent 
according  to  the  rate  of  cooling  and  the  absence  or  presence 
of  solid  particles  of  the  substance. — J.  H.  L. 


Osmium,  dioxide,  as  hydrogen  carrier.  [Hydrogenation  of 
unsaturated  oils,  etc.]  F.  Lehmann.  Arch.  Pharm., 
1913,  251,  152—153. 

Tmk  author  finds  that  hydrogenation  of  oils  or  unsaturated 

acids  can  be  readfly  effected  by  passing  a  stream  of  hydrogen 

into  the  oil  which  has  been  previously  mixed  with  a  small 
quantity  of  osmium  tctroxide,  the  mixture  is  cither  heated 
until  white  vapours  appear  (befoce  passing  hydrogen) 
or  is  gently  heated  during  the  passage  of  hydrogen  The 
o  initim  dioxide  formed  from  the  tctroxide  frequently 
forms  a  colloidal  solution  and  can  be  recovered  by  treat- 
ment with  animal  charcoal.  In  one  experiment  I"  L'rros. 
of  olive  oil  with  0-05  grin,  of  osmium  totroxide  yielded 
a  fat  of  m.  p.  39°  CL  after  passing  hydrogen  through  the 
heated   oil  for   1J   hours.     As  it  Ls  unnecessary  to  apply 
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the  hydrogen  under  pressure,  the  reaction  is  suitable  for 
lecture   demonstration    of    the   hydrogenation    of   oils. 

— R.  G.  P. 


Lubricating    greases ;     Determination    of    soaps    in  ■ 


J.  Marcusson.      Chem.  Rev.  Fett  Ind.,  1913,  20,  43— 
45. 

The  following  gravimetric  method  is  simpler  and  more 
generally  applicable  than  the  usual  volumetric  method  in 
which  the  proportion  of  soap  is  calculated  from  the 
amounts  of  free  and  combined  fatty  acids.  It  is  based 
upon  the  facts  that  the  soaps  found  in  lubricating  greases 
are  only  very  sparingly  soluble  in  acetone,  whilst  they  may 
be  subsequently  separated  from  inorganic  substances  by 
treatment  with  a  mixture  of  benzene  and  alcohol  (9  :  1). 
Ten  grms.  of  the  grease  are  digested  for  several  hours  with 
100  c.c.  of  cold  freshly-distilled  acetone  in  an  Erlenmeyer 
flask,  the  mixture  being  meanwhile  frequently  broken  up 
with  a  glass  rod  until  the  insoluble  constituents  are  in  a 
fine  state  of  division.  The  liquid  is  then  filtered,  and  the 
insoluble  residue  of  soaps  and  inorganic  matter  washed 
with  acetone  and  boiled  for  a  short  time  with  the 
mixture  of  benzene  and  alcohol.  The  hot  solution  is 
filtered,  the  filtrate  evaporated,  and  the  residue  of  soaps 
dried  at  105°  C.  until  constant  in  weight.  Some  greases 
are  prepared  from  very  viscous  fats  which  do  not  dissolve 
very  readily  in  acetone ;  in  such  cases  the  last  traces  of 
fat  may  be  removed  by  washing  the  insoluble  residue  with 
a  mixture  of  acetone  and  petroleum  spirit  of  b.  pt.  50°  C. 
(3  :  1).  By  heating  the  separated  soaps  with  50  per  cent, 
alcohol,  alkali  soaps  are  dissolved,  whilst  calcium  or 
aluminium  soaps  remain  undissolved  and  may  thus  be 
quantitatively  determined.  When  pitch-like  distillation 
residues  are  present  the  method  is  not  applicable,  since  they 
are  only  partially  soluble  in  acetone,  but  like  the  soaps 
dissolve  readily  in  benzene-alcohol.  Such  greases,  how- 
ever, are  very  inferior  and  not  of  common  occurrence. 
In  some  cases  the  results  of  the  acetone  method  are  some- 
what higher  than  those  obtained  by  the  volumetric  method. 
This  is  probably  due  to  the  fact  that  the  fatty  oils  used  for 
these  greases  frequently  contain  considerable  quantities  of 
fatty  acids  soluble  in  water  which  escape  determination  in 
the  volumetric  method.  As  a  rule  the  amount  of  soap 
dissolved  by  the  acetone  is  insignificant  and  a  correction 
unnecessary,  but  when  calcium  resinate  is  present  its 
solubility  must  be  taken  into  account.  The  amount 
dissolved  by  the  acetone  is  then  found  by  determining  the 
ash  and  calculating  the  corresponding  quantity  of  resin 
acids  of  mean  molecular  weight  300.  The  oily  con- 
stituents dissolved  by  the  acetone  may  include  petroleum 
oil,  rosin  oil,  tar  oil,  fatty  oils  and  glycerin,  the  last  of 
which  usually  separates  as  a  viscous  layer  beneath  the 
oils.— C.  A.  M. 


Solubility  of  salicylic  acid  in  fatty  oils.     Engfeldt.     See  XX. 


Patents. 

Fata,  oils,  hydrocarbons,  and  similar  liquids  ;    Process  for 

dehydrating  .      K.    Hering.       Ger.    Pat.    254,025, 

June  16,  1911. 

The  oil,  etc.,  is  dehydrated  by  circulating  it  through  a 
coiled  pipe  heated  by  means  of  steam.  The  temperature 
is  kept  constant  by  varying  the  steam  pressure  and  the 
speed  of  circulation  of  the  oil,  and  the  vapours  evolved 
are  led  to  a  condenser,  in  order  that  the  process  may  be 
controlled  by  measuring  the  condensed  water.  The 
process  may  be  used  for  the  removal  of  water  from  electrical 
coils,  windings,  transformers,  etc.,  these  being  immersed 
in  a  hot  oil  bath,  and  the  oil  dehydrated  as  described. — A.S. 

Saponin ;    Process  for  preparing  slainle8a  solutions  con- 
taining  .     R.    Mandelbaum,    and    A.    Kauffmann 

und  Co  ,  Asperg,  Germany.     Eng.  Pat.  8704,  June  27, 
1912. 

See  Fr.  Pat.  442,294  of  1912  ;  this  J.,  1912,  936.— T.  F.  B. 


XIII.— PAINTS  ;      PIGMENTS  ;     VARNISHES  ; 

RESINS. 

[Turpentine,  etc.]     Naval  stores ;    Possibilities  of  Western 

(U.S.A.)  pines  as  a  source  of .     H.  S.  Betts.     U.S. 

Dept.  Agric,  Forest  Service,  Bull.  116,  Oct.  22,  1912. 

The  investigation  was  made  to  ascertain  the  yield  and 
quality  of  the  oleoresin  obtainable  from  the  pines  of  the 
Western  States  (U.S.A.)  by  the  methods  employed  in  the 
turpentine-producing  districts  of  Florida.  The  tests  were 
conducted  within  various  experimental  areas  in  Arizona, 
California  and  Colorado  and  the  following  results  were 
obtained  : — 

Arizona.  Western  yellow  pine  (P.  ponderosa  scopu- 
lorum).  783  trees  tapped.  1500  cups  employed. 
Experimental  period  24  weeks.  The  average  yield  of 
crude  oleoresin  ("  dip  ")  was  0-217  lb.  per  week  per  cup, 
or  about  four-fifths  of  that  obtained  in  Florida  (from 
P.  palustris  and  P.  heterophylla)  ;  on  the  basis  of  the 
whole  season,  however,  the  yield  was  only  about  two- 
thirds  of  that  from  the  Florida  pines,  the  season  in  the 
latter  state  extending  over  30 — 35  weeks  as  against 
24 — 26  weeks  in  Arizona.  In  composition  the  oleoresin 
was  similar  to  the  Florida  product ;  from  the  pure  "  dip," 
free  from  water  and  chips,  the  average  percentages  of 
rosin  and  volatile  oil  (turpentine)  obtained  were  77-9 
and  22*1,  respectively.  The  volatile  oil  consisted  of 
pinene  with  a  small  proportion  of  a  higher  boiling  terpene 
not  present  in  ordinary  American  turpentine. 

California.  Western  yellow  pine  (P.  ponderosa 
scopulorum).  410  trees  tapped.  986  cups  employed. 
Experimental  period  16  weeks.  The  average  yield  of 
crude  oleoresin  was  0-281  lb.  per  week  per  cup,  which, 
in  the  author's  opinion,  would  have  been  lower  had  the 
experiments  been  commenced  earlier  in  the  season. 
(The  average  yield  from  the  Florida  pines  was  0*263  lb. 
per  week  per  cup.)  From  the  pure  "dip,"  free  from 
water  and  chips,  the  percentages  of  rosin  and  volatile 
oil  obtained  were  about  81 — 83  and  19 — 17,  respectively. 
Although  containing  a  constituent  not  present  in  ordinary 
American  turpentine  and  considerably  less  pinene  than  the 
latter,  it  is  considered  probable  that  Californian  tur- 
pentine will  prove  of  commercial  value.  The  Californian 
season  (period  of  flow  of  the  oleoresin)  is  probably  longer 
than  that  of  Arizona. 

Colorado,  (a)  Pifion  (P.  edulis).  95  trees  tapped. 
123  cups  employed.  Experimental  period  20  weeks. 
The  average  yield  of  crude  oleoresin  was  0*147  lb.  per 
week  per  cup.  From  the  pure  "  dip,"  free  from  water 
and  chips,  the  average  percentages  of  rosin  and  volatile 
oil  obtained  were  78*4  and  20*6,  respectively.  Although 
consisting  mainly  of  pinene,  the  volatile  oil  contained 
another  constituent  having  quite  different  physical 
properties  ;  but  it  is  considered  probable  that  the  tur- 
pentine could  be  used  for  industrial  purposes,  (b)  Western 
yellow  pine  (P.  ponderosa  scopulorum).  (i.)  Montezuma 
area:  68  trees  tapped.  125  cups  employed.  Experimental 
period  20  weeks.  Average  yield  of  crude  oleoresin  0*188  lb. 
per  week  per  cup.  (ii.)  San  Juan  area  :  62  trees  tapped. 
125  cups  employed.  Experimental  period  20  weeks. 
Average  yield  of  crude  oleoresin  0*127  lb.  per  week  per 
cup.  . 

In  conclusion  the  problems  confronting  commercial 
development  are  briefly  outlined  and  discussed,  the 
author  being  of  opinion  that,  in  time,  the  pines  of  the 
Western  States  will  be  utilised  for  the  production  of 
turpentine.— W.  E.  F.  P. 

Patents. 


A nlimony  cinnabar  ;    Manufacture  of  ■ 


-.     P.  A.  Newton, 

London.     From  Farbcnfabr.  vorin.      F.  Mayer  unci  Co.. 

Elberfeld,  Germany.  Eng.  Pat,  14.355,  June  19,  1912 
A  GOOD  yield  of  antimony  cinnabar  (8bjSa)  i.s  obtained  by 
treating  antimonv  solutions  with  thioBOlphatei  in  the 
presence  of  "acid-binding  agents."  such  as  In  dioxides 
or  carbonates  of  alkali  and  alkaline-earth  metals;  thus 
1500  parts  of  antimonv  trichloride  solution  (sp.  gr.  1*36) 
and  815  parts  of  caustic  soda  solution  (sp.  gr.  1*236)  a>. 
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stirred  into  ■  solution  of  800  parts  of  crystallised  sodium 

tttosnlphate  dissolved  in  MOO  parts  of  water,  the  stirring 
being  continued  for  2 — 3  hours  at  60° — 80° C,  with  the 
production  of  90 — 95  per  cent,  of  the  theoretical  yield  of 
brilliant    red   antimony    >e>qui-ulphide. — O.  R. 


Sheet  .    Thin  leaflike 


and  method  of  making  same. 


C.  J.  Healy,  New  York,  Assignor  to  0.  Brueckner, 
Brooklyn,  N.Y..  and  J.  Hamilton,  East  Orange,  N.J. 
U.S.  Pat  1,051,953,  Fel>.  4.  1913. 

The  process  consists  in  depriving  a  resinous  substance 
of  its  soft,  readily  saponitiablc  part,  adding  an  oil  and 
colouring  matter  to  the  resinous  residue,  and  forming  the 
material  into  a  thin,  leaflike  sheet. — H.  H. 


Vnrni*h  :     Manufacture    of - 


-.  H.  Schlueter  and  C. 
Zimmermann,  jun..  Assignors  to  New  Process  Varnish 
Co..  New  York.     U.S.  Pat.  1,053,652,  Feb.  18,  1913. 

The  varnish  comprises  a  resinous  compound  or  a  "  nitro- 
<ulpho-r«  anions  compound,"  mixed  with  a  concentrated 
"saccharic  syrup"  or  "  carbolised  saccharine  syrup," 
and  diluted  with  a   "  nitro-sulpho  seed-oil  solvent." 

— E.  W.  L. 

Product  from  uhich  red  lead  can  be  hurnt ;   Process  for  the 

manufacture  of  a .     G  Jansen,  Dusseldorf,  Germany. 

U.S.  Pat.  1,052,924,  Feb.  11.  1913. 

See  Fr.  Pat.  439.287  of  1912;  this  J.,  1912,  732.— T.  F.  B. 

Varnishes  and  methods  of  making  same.  L.  II.  Baekeland, 
Yonkers.  U.S.A.  Eng.  Pats.  6293  and  6294,  March  13, 
1912.     Under  Int.  Conv.,  March  14,  1911. 

See  U.S.  Pats.  1,037.719  and  1,018,385  of  1912  ;  this  J.. 
1912,  939.  347.— T.  F.  B 

Plastic  phenolic  condensation  product.  J.  W.  Avlsworth, 
East  Orange,  N.J.  Reissue  No.  13,531,  Feb.  11,  1913, 
of  U.S.  Pat.  1,046,137,  Dec.  3,  1912. 

See  Fr.  Pat.  129,292  of  191 1  ;  this  J.,  191 1, 1267.— T.  F.  B. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Rubbe- .     Cause    of   Uxcliness    in .     A.    V.    Rossem. 

Caoutchouc  et  Guttapercha,  1913,  10.  6961—6970. 

Gobter  has  put  forward  a  theory  that  rubber  becomes 
tacky  owing  to  infection  (analogous  to  the  so-called 
tin  pest  ")  and  that  good  rubber  is  the  unstable 
modification.  This  was  supported  by  an  experiment 
in  which  a  solution  of  robber  was  mixed  with  a  solution 
of  rubber  which  had  been  exposed  to  light.  On 
keeping  the  mixture  under  a  red  bell  jar  the  viscosity 
fell.  The  a.ithor  finds  that  on  keeping  solutions  of 
rubber  which  have  or  have 'not  been  exposed  to  light 
(thus  lowering  the  viscosity),  or  mixtures  of  exposed  and 
unexposed  solution  ,  the  viscosity  does  not  fall  in  the 
dark,  but  that  the  viscosity  docs  fall  in  subdued  daylight. 
Thus  Dorter's  theory  is  not  supported  and  his  results 
ire  probably  due  to  fall  of  viscosity  through  the  light 
passing  through  the  n  d  l^ll  jar  and  not  to  '  infection." 

11.  K.  P. 

Rubber-    and    guttapercha    renins.     Q.    H.    Hiller..     Arch. 
Phann.,  1911   251,  94—121. 

Jelulong  or  Ponliannc  rubber  (l>'""1  rr,Avlnta.  Hook). 
(See  also  this  J.,  1908,  II2H  ;  1912,  3").  The  resin  Wa 
extracted  hy  acetone  containing  a  little  benzene  and 
a  yellowish  white  crystalline  powder,  which  was  fonri'l  to 
eOBsist  of  lupeol  acetate,  a-  and  0-amyrin  acetate, 
and  a  resene  (compare  this  J.,  1910,  100).  Tables  are 
D   sbowil  of  the  different  sub- 

stances isolated  when  submitted  to  the  Lielxrniann 
and  HfHse-Salkowski  tests.  Manihol  Cluziovix  {LtUCa) 
rubber,  from   German    East    Africa,   OOntaJned    7    per   cent. 


of  resins,  which  were  found  to  consist  of  isocholesteryl 
acetate,  a  difficultly  soluble  green  amorphous  substance 
and  a  dark  green  balsam-like  resinous  substance.  The 
resins  yielded  negative  results  when  tested  by  the 
Liebermann  and  Hesse-Salkowski  tests.  Ouayule  rubber. 
The  specimen  of  rubber  examined  had  been  specially 
prepared  and  only  contained  16  per  cent,  of  resins  (24—30 
per  cent,  is  usually  present).  The  resins  were  found  to 
contain  no  phytosterols  and  to  differ  in  character  from  all 
the  other  rubber  resins  ;  the  authors  were  unable  to 
ascertain  the  nature  of  the  constituents  but  consider 
it  possible  that  the  resins  consist  principally  of  essential 
oil  (compare  this  J.,  1911.  1223)  which  had  undergone 
resinification.  Determination  of  the  resin-content  of  com- 
mercial rubbers  and  examination  of  the  resins  for  phytosterol- 
like  substances.  The  resins  were  extracted  by  acetone, 
dried  and  weighed  ;  the  residue  was  then  treated  with 
ether-alcohol,  the  ether  evaporated,  the  solution  allowed 
to  crystallise,  and  the  crystals  examined  microscopically 
and  by  the  Liebermann  and  Hesse-Salkowski  tests.  A 
table  is  given  showing  the  percentage  of  resins  in  a  number 
of  commercial  rubbers,  their  microscopic  appearance 
and  colour  reactions  in  the  above-mentioned  tests.  The 
resin  contents  of  the  rubbers  examined  were  as  follow  : 
Fine  Para  rubber  from  the  Amazon,  2T  ;  Mangabeira 
(Hancornia  speciosa)  rubber  from  Bahia,  7  04  ;  Landolphia 
(L.  comorensis  var.  florida)  rubber  from  German  Camerun, 
14-28;  vine  (Wilhughbeia  firma)  rubber  from  Malaya, 
6-4;  good  Java  rubber  (Ficus?),  33-64;  West  Indian 
scrap  (Castilloa  elastica),  7-9  ;  Kickxia  (K.  clastica)  rubber 
from  Ger.  E.  Africa,  8-8  ;  Congo  root  rubber  (Carpodinus), 
5 ;  Almeidina  potato  rubber  (Euphorbia  ripsaloides), 
79-8  per  cent.  "  Malabuwai "  (Ahtonia  grandiflora) 
guttapercha.  Derived  from  Pangalang  (Metavi  Islands). 
The  material  was  almost  entirely  soluble  in  alcohol 
(10  per  cent,  of  insoluble  matter)  and  was  found  to  contain 
a-  and  /3-amyrin  acetate,  traces  of  a  yellow  resene,  and 
an  oily  substance  similar  to  that  found  by  previous 
investigators  in  Chicle  gum.  Guttapercha.  Derived 
probably  from  small  plantations  of  Palaquium  Ovtta 
grown  in  German  New  Guinea.  The  resins  were  found 
to  consist  principally  of  lupeol  cinnamate  and  an  oily 
substance  resembling  that  already  found  in  Chicle  gum 
(cf.  this  J.,  1912,  140)  together  with  a  smaller  amount 
of  resene,  and  therefore  differ  in  composition  from  other 
guttapercha  resins. — R.  G.  P. 

Airship  envelope  fabric.     See  V. 

Patents. 

Caoutchouc,    gutta-percha,    and    balata ;     Process  for    the 

separation  of from  the  milky  juices  containing  them. 

H.  Colloseus,  Berlin.     Eng.  Pat.  22,255,  Sept.  30,  1912. 

The  invention  has  for  its  object  the  precipitation  of  the 
albuminous  substances  (together  with  the  rubber,  etc.)  in 
latices  in  a  form  in  which  they  will  not  be  subject  to  de- 
composition, but  will  keep  permanently.  This  object  is 
attained  by  first  converting  the  albuminous  substances  into 
compounds  soluble  in  water,  by  the  addition  of  an  alkali 
to  tho  latex,  subsequently  precipitating  them  by  the 
addition  of  salts  of  the  alkaline  earths,  of  the  earths,  or  of 
tho  heavy  metals.  In  order  to  promote  a  fine  subdivision 
the  latices  may  bo  mixed  with  an  emulsifier  (such  as  soap, 
albuminous  substances,  and  tho  like)  before,  during,  or 
after  the  addition  of  tho  alkali  or  the  precipitants.  A 
bleaching  agent  (such  as  zinc  dust)  may  also  be  added  at 
any  stage  of  tho  process,  and  the  precipitation  of  the 
rubber,  guttapercha  or  balata  may  be  effected  (in  con- 
junction with  the  precipitation  of  the  albuminous  sub- 
stances) in  presence  of  an  antiseptic  such  as  creosote, 
formalin,  phenol,  etc. — E.  W.  L. 

Rubber  ;    Process  of  treating and  product  of  the  same. 

II.    O.   Chute,   Cleveland,   Ohio.     U.S.    Pat.    1,051,987, 
I  eb.  4,  1913. 

Low-grade  rubber,  e.g.  Pontianac  rubber,  from  which 
the  resin  has  been  removed  by  treatment  with  a  ncutial 
volatile  solvent,  is  macerated  with  crude  pyroligneous  acid 
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in  which  are  dissolved  the  oily  products  resulting  from  the 
destructive  distillation  of  wood,  such  liquid  being  one  in 
which  the  rubber  itself  is  practically  insoluble. — W.  P.  S. 

Vulcanised  rubber  ;  Process  for  the  production  of  a  substance 

to  take   the  place   of  ordinary .     F.    C.    Schneider, 

R.  Reinecke,  and  E.  Knoll,  Meiningen,  Germany.  Eng. 
Pat.  3312,  Feb.  9,  1912. 

See  Fr.  Pat.  439,570  of  1912  ;  this  J.,  1912,  735.— T.  F.  B. 

Rubber  or  the  like  ;   Process  for  treating  worn  or  waste 

for  the  utilisation  thereof.  W.  E.  W.  Richards,  Assignor 
to  The  Bourne  Rubber  Co.,  Ltd.,  London.  U.S.  Pat. 
1,053,439,  Feb.  18,  1913. 

See  Eng.  Pat.  28,489  of  1910  ;  this  J.,  1912,  399.— T.  F.  B. 


XV.— LEATHER  :     BONE 


HORN ;     GLUE. 


Cellulose-extracf.     W.  Eitner.     Gerber,  1913,  39,  43—45, 

57—59. 

Practical  tests  of  cellulose-extract  have  established  the 
fact  that  it  is  not  an  actual  tanning  material  and  has  not 
the  property  of  converting  hide  into  a  commercial  leather. 
Hide  treated  with  cellulose-extract  cannot  be  reconverted 
to  raw  skin  by  simple  washing :  a  colouration  is  produced 
completely  through  the  skin  and,  when  dried  out,  the  skin 
is  less  transparent  than  is  raw  hide,  but  as  hard  and  stiff 
as  the  latter.  A  rational  analysis  of  cellulose-extract 
should  consist  in  estimating  its  total  solid  matter  and 
mineral  matter.  From  the  former  an  estimate  of  its 
value  as  a  filling  material  can  be  made,  and  from  the  latter 
an  idea  of  how  far  it  has  been  purified  from  materials 
injurious  to  the  leather.  The  cellulose-extracts  formerly 
on  the  market  contained  50  per  cent,  of  solid  matter  and 
5 — 8  per  cent,  of  mineral  matter,  resembling  in  this  respect 
sulphited  quebracho  extracts.  The  use  of  cellulose- 
extract  as  an  adulterant  of  tanning  extracts  has  reached 
large  dimensions.  Cellulose -extract  is  added  to  other 
extracts  not  only  to  lessen  the  cost  but  also  because  it 
confers  a  better  appearance  on  an  inferior  extract  and 
improves  its  solubility.  Beside  the  aniline  hydrochloride 
reaction  for  cellulose-extract  (this  J.,  1909,  293),  its 
presence  may  be  detected  by  the  proportion  between 
"  matter  absorbed  by  hide "  and  "  non-absorbed," 
which  in  the  case  ot  this  material  is  about  1  :  0*82. 
For  some  other  extracts  the  proportion  is  as  follows  : — 
Quebracho  extract  1  :  10,  oak-wood  extract  1  : 2-3, 
chestnut-wood  extract  1  :  3*0,  and  myrobalans,  1  :  2-5. 
The  high  ash-content  of  cellulose-extract  (up  to  9  per 
cent.)  is  also  found  in  some  strongly  sulphited  tannin 
extracts,  so  a  high  percentage  ol  ash  need  not  necessarily 
imply  its  presence.  Yocum  has  shown  that  by  admix- 
ture of  cellulose-extract  with  tanning  extracts  a  loss 
of  tannin  occurs  which  increases  as  the  proportion  of 
the  former  is  increased.  Liquid  quebracho  extract  fur- 
nishes an  exception  to  this  statement,  the  tannin-content 
being  slightly  increased ;  solid  quebracho  extract  loses 
4  per  cent,  of  tannin,  catechu  7  per  cent.,  and  chestnut 
extract  6  per  cent.  The  author  has  shown  that  by  treating 
the  residue,  obtained  after  allowing  a  solution  of  Argentine 
extract  to  settle,  with  sulphite  liquor  of  7°  B.  (sp.  gr. 
1-051 )  an  increase  of  3  per  cent,  of  matter  absorbed  by  hide 
in  the  extract  is  obtained.  Grasser  has  shown  that  by 
treatment  of  already  tanned  leather  with  sulphite-cellulose, 
a  dark  colouration  is  produced  in  the  liquor,  caused  by  the 
removal  of  tannin  or  colouring  matter  from  the  leather, 
while  the  colour  of  the  leather  is  improved.  By  treatment 
with  sulphite-cellulose  liquor,  only  the  "difficultly  soluble" 
and  not  the  "  insoluble  "  portions  of  quebracho  extract  are 
brought  into  solution.  This  solution  cannot  be  ascribed 
to  the  sulphites  in  the  cellulose  liquor,  as  the  purified 
extract  has  also  the  solvent  action.  The  explanation  pro- 
bably lies  in  the  fact  that  the  difficultly  soluble  tannins 
dissolve  more  readily  in  a  tannin  solution  than  in  water. 
As  a  filling  and  weighting  material  the  cellulose-liquor  is 
applied  either  like  glucose  to  the  tanned  and  stiuck-out 


leather  or  the  dried  or  well-pressed  leather  is  hung  in  a 
strong  solution.  The  liquor  penetrates  and  fills  the  leather 
more  quickly  in  the  latter  way  than  does  a  tannin  solution 
which  is  usually,  employed  for  that  purpose,  but  for  that 
reason  it  does  not  add  much  weight  to  the  leather.  Cellu- 
lose-extract may  be  incorporated  with  leather  in  much 
larger  quantities  than  can  a  tanning  extract,  but  a  limit 
is  reached  at  which  the  leather  becomes  brittle.  The  high 
solubility  of  cellulose-extract  may  cause  stains  to  appear 
on  the  leather  which  has  been  treated  with  it,  and  of  which 
the  surface  has  been  washed  with  water  to  improve  the 
colour,  the  extract  dissolving  from  the  centre  of  the  leather 
and  not  merely  from  the  surface.  The  brittleness  of 
leather  heavily  loaded  with  cellulose-extract  may  be 
lessened  by  incorporating  the  latter  with  a  fatty  material 
in  a  fine  state  of  division,  the  acid  oleates  being  the  most 
suitable  fats.  The  fat  may  cause  a  darkening  of  the 
colour  of  the  leather,  and  must  be  removed  from  the 
surface  by  treatment  with  soda  and  acids.  The  use  of 
cellulose-extract  during  the  actual  tanning  process  presents 
greater  difficulties.  The  author  has  shown  that  the 
addition  of  the  extract  to  the  liquors,  making  the  density 
greater,  considerably  hastens  their  tanning  action.  The 
rate  of  diffusion  is  increased  by  the  increase  in  their 
density,  and  the  penetration  of  tannin  to  the  interior  of  the 
hide  is  hastened  without  any  objectionable  consequences 
such  as  drawn  grain.  Attempts  have  been  made  to 
produce  the  same  effect  by  adding  neutral  salts,  such  as 
sodium  chloride  and  potassium  sulphate,  to  the  liquors, 
but  these  have  the  disadvantage  that  tannin  is  precipitated 
by  them  from  the  liquors.  The  addition  of  cellulose- 
extract  to  other  extracts,  where  it  would  improve  them, 
should  be  made  in  the  hot  condition,  and  20  per  cent, 
should  be  sufficient  to  produce  the  best  results.  By  the 
addition  of  20 — 30  per  cent,  of  cellulose-extract  2 — 5  per 
cent,  of  otherwise  wasted  tannin  is  brought  into  use,  and 
20  per  cent,  of  the  time  necessary  for  the  tanning  process 
is  saved.  It  will  be  found  that  cellulose -extract  must 
become  much  cheaper  than  at  present,  if  it  is  to  find  a  use 
in  this  connection. — D.  J.  L. 

Patents. 

Leather ;    Method  of  and  apparatus  for   treating   tanned 

sole .     T.   H.   Ramsden,   Bramhope,   Yorks.     Eng. 

Pat.  8974,  April  16,  1912. 

Cleaned,  dried,  or  partially  dried  butts,  bends,  or  pieces 
of  leather  are  impregnated  with  boiled  linseed  oil,  or  other 
like  drying  oil,  by  passing  such  leather  between  rotating 
rollers  adapted  to  feed  the  liquor  to  the  flesh  side  and 
simultaneously  force  it  into  the  body  of  the  leather;  the 
leather  is  passed  between  the  rollers  at  intervals  until  the 
desired  amount  of  impregnating  liquor  is  incorporated. 
The  apparatus  employed  consists  of  two  superposed 
rollers,  the  lower  of  which  is  partially  immersed  in  a  trough 
containing  the  impregnating  liquor. — E.  W.  L. 

Gelatin,  glue,  or  the  like  ;    Treatment  of  shreds  or  cuttings 

of  hides  for  the  manufacture  of .     M.  Fischel,  Vienna. 

Eng.  Pat.  12,165,  May  22,  1912.  Under  Int.  Conv.. 
May  22,  1911. 
The  shreds  and  cuttings  of  hides,  which  have  previously 
been  treated  with  milk  of  lime  for  the  purpose  of  removing 
hah1,  are  treated  in  a  bath  of  some  suitable  dilute  acid, 
preferably  hydrochloric  acid,  before  the  final  treatment  in 
milk  of  lime.  By  this  means  the  calcium  carbonate  which 
has  become  deposited  on  the  material  subsequent  to  the 
first  liming  is  removed  and  the  pores  of  the  skin  arc  open.  .1, 
so  that  the  lime  in  the  final  treatment,  before  the  con- 
version into  gelatin,  can  penetrate  efficiently.— D.  J.  L. 

Veqetable  extracts  containing  tanning  substances  ;    Proeess 

of     decolorising .     W.      Hildt,      Wwsaw,      Rmm». 

U.S.  Pat,  1.053,034,  Feb.  11,  1913. 

See  Eng.  Pat.  18,436  of  1912  ;  this  J.,  1912,  1 193.-T.  F.  B. 

Manufacture  of  paper,  boards,  imitation  leather,  or  material 
for  packing,  insulating,  etc.     Eng.  Pat.  4332.     See  \  . 
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XVI.— SOILS;  FERTILISERS. 

Nitrogenous   soil  const  it  uents  and   their   Lairing  on   plant 
fertility.     0.  Sehreiner  and  ,1.  ,1.  Skinner.     I'.S.  Dept. 
vie..   Bureau  of  Soils,   Hull.   No,   ST.   Deo.    17.   1912. 
pp.  M  (sea  also  tin  J..  1911.  40.  1078  and  1912.  292). 

The  investigations  of  the  Bureau  of  Soils  (TJ.S.A.)  labora- 
tory have  led  to  the  isolation  from  soils  of  a  number  of 

ink  nitr  mpounds.     The  effect  of  those  com- 

pounds  together  with  •  number  of  others  on  wheal  seed- 
lings has  been  studied.  The  culture  solutions  contained 
a  ver\  great  variety  of  combinations  of  the  ordinary 
fertilisers  (nitrate,  phosphate  and  potash).  In  each  case 
the  solution  was  changed  after  three  days  and  subjected 
t.>  analytical  investigation.  Amongst  the  soil  consti- 
tuents   nucleic    acid,    hypoxanthine,    xanthine,    guanine, 

htinine,  creatine,  hi-tidine.  and  arginine  were  distinctly 
beneficial,    choline   .-lightly    beneficial,    and    picolinecar- 

j  lie  acid  distinctly  harmful.  The  data  with  regard  to 
the  other  organic  snbstanoes  are  contained  in  compre- 
benarrc  tables.  Of  the  above  list  of  beneficial  soil  con- 
stituents, all  the  members  cause  a  pronounced  increase  in 
growth  with  solution  cultures  containing  only  phosphate 
and  potash.  The  effect  i-  teas  marked  in  the  presence  of 
nitrates,  but  it  can  be  shown  that  under  these  conditions 
less  nitrate  i-  wed  by  the  plant.  These  soil  compounds 
therefore    replace    nitrates    although    the    chemical 

•rol  showed  no  decomposition  of  the  compounds  to 
ammonia,  nitrite  or  nitrate.     On  the  contrary  it  Is  highly 

babk  thai  the  organic  substances  are  absorbed  by  the 
plant  as  such,  entering  the  cell  and  producing  a  beneficial 
or  detrimental  reaction  with  the  protoplasm.  The  authors 
believe  that  the  beneficial  soil  constituents,  which  are  all 
protein  degradation  products  or  decomposition  products 
of  nucleic  acid,  are  directly  used  in  building  up  plant 
protein.  Ofsubetanoea  which  have  not  yet  been  recognised 
as  soil  constituent.-,  gnanidine  is  specially  interesting.  It 
has  a  harmful  effect  similar  to  that  produced  by  some 
pi int  rli  The  leaves  assume  bleached  spots,  wilt  and 

finally  collapse.  This  effect  is  accentuated  by  the  presence 
of  nitrates.     The  authors   emphasise   the   importance   of 

-idering  the  balance  between  harmful  and  injurious 
organic  substances  and  its  variation  with  tillage,  etc., 
and  not  merelv  the  effect  of  the  mineral  components,  in 
the  studv  of  .-"oil  fertility. — W.  H.  P. 


'    eal'ibjtis ;     Studies    in 


M.    X.    Sullivan    and 


1     B     Read.      IS.  Dept.  Agric,  Bureau  of  Soils.  Bull. 
N     -  t.  19,  1912,  pp.  31. 

The  catalytic    power  of  soils  is  measured  by  the  rate  ol 

ition    of   oxygen    from    neutral    hydrogen    peroxide. 

The  jeiwi-r  i  r  in  soil  than  in  subsoil*,  and  is  on 

thewhos  t  in  strong  vital  soils.      Good  production 

i-  not  an  essential  consequence  of  strong  catalytic  power, 

but  the  n  of  tin-  latter  may  be  taken  as  a  priori 

evidence  of  productivity.     There  seema  to  be  a  certain 

amount  ol  aaeociatioD  between  oxidising  and  catalysing 

power,  although  the  relationship  i-  not  very  clear.     The 

Dnser   treatment    which   givei    best   growth  does   not 

-arily  ghre  the  greatest  catalytic  effect  to  a  soil.     The 

catalytic   power   i-    ohecked    to  some   extent    by  carbon 

irphide,   mercuric  chloride  and   especially   by   hydro- 

ie  acid.      Heating  to   lOfi     CL   for  one  hour  prodl 

inge,  though  heating  in  an  autoclave  to  lOatmos- 

phera  i  I   lytic  effect,    it  does  not  appeal 

that  the  action  i-  due  to  t },<-  presence  of  oatelaae  I  at 

rather  that  inorganic  and  organic  -oil  components  may  be 

parateiy,  conjointly,  or  in  activating  combination. 

— W.  H.  J'. 


I   tohdiont  .    Colloid*  in 


Formation  of  soda  in 
All'iii  '/'■>■  Is.     rLQedroiz.     Buss. J. Exp. 

Laodwhts.,  1912,  13.  121.     Biedermann,i  Zentr.,  1913, 

42 

By  the  dial  I    oil    omtiona  from  different    <,il    the 

amount  of  colloid-  »s     found  to  vary  from  0*0200  to  0*0018 

grm.  per  100  gi  off, with  the  exceptioi]  of  alkali 

notations  from  which  contained  uji  to  0*0591  gnu 
The  author  consider*  that  th  m  of  t fo-  minute 

quant  it  ir*  of  colloid-  in  other  :h«n  alkali  -oil-  i    in   afficient 


to  cause  alteration  of  the  physical  state  of  the  soil,  but 
that  the  larger  amount  of  colloids  in  alkali  soils  may  do 
so.  The  residue  of  the  dialyscd  soil  solutions  from  alkali 
soils  consisted  of  silicic  acid,  and  aluminium  and  iron  oxides. 
From  experiments  on  water  extracts  of  different  soils 
the  author  finds  that  (1)  in  alkali  soils  (almost  freo  from 
chlorides  or  sulphates)  the  soda  is  more  slowly  extracted 
than  it  would  be  if  it  originally  existed  as  such  in  the  soil ; 

(2)  in  alkali  soils  rich  in  sodium  sulphate,  the  soda  decreases 
in  proportion  to  the  washing  out  of  the  sodium  sulphate  ; 

(3)  in  salt  soils  (almost  free  from  sodium  sulphate), 
alkalinity  first  appears  after  washing  out  part  of  the  salt 
and  increases  in  proportion  to  its  removal.  From  these 
results  and  from  other  experiments  it  is  stated  that  the 
formation  of  soda  is  not  directly  due  to  sodium  chloride 
or  sulphate  but  to  humates  and  to  silicates  of  sodium  of 
the  zeolite  type,  and  further  that  sodium  chloride  and 
sulphate  not  only  yield  no  soda  in  soils  but  even  prevent 
its  formation  from  organic  and  zeolite-like  substances. 
The  improvement  of  salt  and  alkali  soils  can  be  effected 
by  irrigation  and  by  Hilgard's  method  of  application  of 
gypsum. — R.  G.  P. 

Nitrogenous  fertilisers  ;  Researches  on  the  action  of  different 

.     W.  Schneidewind.     Arbeiten  der  Deuts.  Land- 

wirtsohaftsges.,  Heft  217.   Biedermann's  Zentr.,   1913, 
42,  101—110 

Results  of  numerous  trials  (cf.  this  J.,  1910,  1070)  with 
sodium  nitrate,  calcium  nitrate  (Norwegian  saltpetre), 
"  Schlosingsaltpetre,"  calcium  nitrite  "  Ammoniaksalz  " 
(ammoniacal  superphosphate),  nitrolim  (crude  calcium 
cyanamide),  urine  and  flesh  meal  upon  different  soils  are 
givon.  The  experiments  were  made  with  rye,  wheat,  oats, 
potatoes,  and  fodder  and  sugar  beets,  and  include  data  as  to 
the  increase  in  crop  caused  by  each  fertiliser,  its  influence 
when  used  as  an  autumn  or  spring  manure,  the  absorption 
and  loss  of  nitrogen,  etc.  The  different  nitrate  fertilisers 
were  found  to  be  approximately  equal  to  Chili  saltpetre, 
and  taking  100  to  represent  the  increase  in  crop  caused  by 
Chili  saltpetre  the  following  approximate  figures  were 
found  in  field  trials  :  nitrolim  68;  ammoniacal  superphos- 
phate 88,  fleshmeal  86.  Calcium  nitrite  in  some  cases 
gave  good  results  and  in  others  bad  results. — R.  G.  P. 

Calcium    carbonate    recovered   from    causticising    plant ; 

Agricultural  value  of .     J.  Hendrick.     Brit.  Assoc, 

Dundee,  1912.     Sect.  M. 

Comfakative  trials  have  been  made  with  the  waste  calcium 
carbonate  from  causticising  plants  and  with  burnt  lime 
and  ground  limestone  on  land  deficient  in  lime,  and  on 
which  turnips  were  very  subject  to  finger  and  toe  disease. 
The  waste  calcium  carbonate  proved  to  be  as  efficacious,  in 
regard  to  both  increase  of  crop  and  diminution  of  finger 
and  toe  disease,  as  any  other  form  of  lime,  and  on  the 
whole  was  superior  to  ground  limestone. — A.  S. 

,  Patent. 

Fertilisers.     [Basic     superphosphate.]    A.      T.      Burbery, 
London.     Eng.  Pat.  3327,  Feb.  9,  1912. 

Superphosphate  Is  heated  above  825°  C.  at  which  tem- 
per at  are  the  calcium  sulphate  is  decomposed,  the  sulphuric 
acid  being  driven  off  and  free  lime  formed,  so  that  the  pro- 
duct is  alkaline.  Water  is  driven  off  also  by  the  heating, 
so  that  the  product  Is  more  concentrated  than  the  original. 
Thus  there  is  produced  a  basic  superphosphate  containing 
no  free  acid,  a  trace  only  of  calcium  sulphate,  and  about 
40  per  cent,  of  free  lime. — J.  H.  J. 


XVII.— SUGARS  ;  STARCHES  ;   GUMS. 

hi, n    extraction;    Question  of  the  undetermined  losses  in 

[bteC\ .     0.     Claassen.     Centralbl.     f.      Zucke.rind., 

1912,  21,  411—412. 

Iv    determining    the   sucrose    content    of    the    raw    juice, 


after  determining  the  specific  gravity  (Brix)  it  is  usual  to 
take   100  e.c.  of  the  raw  juice,  make  up  to  110  c.c.  with 
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basic  lead  acetate,  filter,  and  polarise  ;  then  the  degree 
Brix  being  known,  the  percentage  of  .sucrose  is  directly 
read  from  Schmitz'  table.  Several  series  of  experiments 
carried  out  by  three  different  workers  have,  however, 
shown  that  this  so-called  "  volumetric  "  method  does 
not  give  results  agreeing  with  those  found  by  the  pro- 
cedure adopted  for  the  other  products  of  the  factory, 
namely,  by  transferring  the  normal  sugar  weight,  or  a 
multiple  of  it,  to  a  100  c.c.  flask,  defecating,  making  up 
to  the  mark,  filtering,  and  polarising.  Using  raw  and 
purified  juices,  originating  from  the  ordinary  diffusion 
process,  and  from  the  scalding  modification,  it  was  found 
that  the  difference  may  vary  between  0*08  and  0*13 
per  cent,  on  the  juice,  which  difference  may  be  an  important 
one  in  ascertaining  the  undetermined  losses  of  manufacture. 
Until  corrected  tables  for  use  in  the  "  volumetric  method  " 
are  available,  the  "  gravimetric  "  method  therefore  should 
always  be  used  in  an  accurate  computation  of  the  losses 
of  manufacture. — J.  P.  O. 


Gas  development  ;  A  case  of during  [beetroot]  diffusion. 

J.  Mintz.     Westnik  Saccharnoi  Promyschlenosti,  1912, 
Nos.  31—33  ;   Z.  Zuckerind.  Bohm.,  1913,  37,  260—274. 

In  a  Russian  factory  during  the  1911 — 12  campaign  a 
considerable  formation  of  gas  took  place  during  diffusion, 
and  this  was  so  marked  at  times  that  the  circulatioi:  of  the 
juice  through  the  cells  of  the  battery  was  retarded,  although 
working  in  the  subsequent  stages  of  manufacture  remained 
uninfluenced.  Bacteriological  examination  of  the  juices 
showed  that  in  abnormal  diffusion,  bacteria  and  yeasts 
were  unusually  numerous  and  varied,  and  finally  the 
origin  of  these  was  traced  to  the  roots  sliced  and  the 
water  used,  the  former  being  infected  with  dry  rot  and 
insufficiently  washed,  and  the  latter  being  very  impure 
and  alkaline.  From  the  cultures  made  it  was  impossible 
to  isolate  any  single  micro-organism  capable  of  causing 
the  phenomenon  of  gas  formation  under  the  conditions 
obtaining  in  the  factory,  and  it  is  suggested  that  "  the 
fermentation  process  taking  place  may  be  regarded  as  the 
result  of  a  complicated  symbiosis."  Claassen  (Deut. 
Zuckerind.,  1912,  Nos.  1  and  2)  has  stated  that  whether 
returning  the  waste  waters  is  practised  or  not,  there  is  no 
appreciable  amount  of  sucrose  decomposed  during  diffusion, 
and  this  statement  is  corfirmed  by  the  experiments  of 
the  author,  since  even  with  the  very  abnormal  conditions 
under  which  diffusion  was  conducted,  the  undetermined 
losses  of  sucrose  amounted  only  to  a  few  hundredths  of 
1  per  cent.,  calculated  on  the  weight  of  roots  sliced. — J.P.O. 


Invert  sugar ;    Volumetric  use  of  titanous   chloride  for  the 

determination  of .     L.  Radlberger  and  W.  Siegmund. 

Oesterr. -Ungar.  Zeits.  Zuckerind.  u.  Landw.,  1913,  42, 
34—44.     (Compare  also  this  J.,  1912,351.) 

Instead  of  weighing  the  cuprous  oxide  precipitated  from 
Fekling's  solution,  as  is  usually  done,  the  copper  in  the 
filtrate  is  determined  volumetrically  by  means  of  titanous 
chloride  solution.  The  titration  is  carried  out  in  the 
presence  of  potassium  thiocyanate,  and  a  definite  small 
amount  of  a  ferric  salt,  the  titanous  chloride  acting 
selectively,  so  that  all  the  copper  in  solution  is  precipitated 
as  cuprous  thiocyanate  before  the  ferric  salt  is  reduced  and 
the  red  colouration  produced  by  it  is  discharged.  For  the 
preparation  of  the  titanous  chloride  solution,  100  c.c.  of 
the  commercial  liquid  are  boiled  with  an  equal  volume  of 
concentrated  sulphuric  acid,  cooled,  and  made  up  to  2000  c.c. 
To  the  copper  solution  under  examination  are  added 
4  c.c.  of  dilute  sulphuric  acid  (sp.  gr.  1-16),  20  c.c.  of 
potassium  thiocyanate  solution  (10  per  cent.),  and  0-5  c.c. 
of  ferric  chloride  solution  (1  c.c.  corresponding  to  0-2  c.c. 
of  the  titanous  chloride  solution) ;  the  titration  is  carried 
out  in  an  atmosphere  of  carbon  dioxide,  and  from  the 
number  of  c.c.  required  to  decolourise  the  solution  is 
deducted  0-1  c.c,  this  being  the  correction  due  to  the 
presence  of  the  ferric  chloride  solution  used  as  indicator. 
For  the  standardisation  of  the  titanous  chloride  solution, 
50  c.c.  of  Fehling's  solution,  the  copper  content  of  which 
has  previously  been  established  electrolytically,  are 
diluted  to  500  c.c,  and  50  c.c  of  this   liquid   used.      In 


making  a  determination,  Herzfeld's  method  is  followed 
as  far  as  separating  the  cuprous  oxide,  when  the  filtrate, 
is  caught  in  a  500  c.c  flask,  cooled,  made  up  to  the  mark, 
and50cc  used  for  the  copper  determination.  Itisclaimed 
that  results  are  obtained  more  rapidly  than  by  reducing 
the  cuprous  oxide  and  weighing,  that  the  degree  of 
accuracy  is  about  the  same  as  that  of  the  gravimetric 
method ;  and  that  the  method  is  particularly  suitable  for 
products  containing  fairly  large  amounts  of  invert  sugar, 
such  as  fruit  juices,  jams,  and  cane  sugars. — J.  P.  0. 


Sugar-house    work ;     Use    of   the    refractometer   in 


Determination  of  dry  substance.     W.  E.  Cross.     Louisiana 
Bull.  No.  135,  Dec,  1912,  5—16. 

The  refractometric  method  for  determining  the  dry 
substance  of  all  sugar-house  products,  juices,  syrups, 
molasses,  massecuites,  and  sugars,  is  reliable,  and 
ensures  higher  accuracy  as  well  as  a  greater  simplicity 
of  working  than  the  older  methods.  For  syrups  and 
molasses  the  Abbe  instrument  is  very  satisfactory. 
Except  with  very  dark  low-grade  samples,  diluting 
is  not  necessary.  If  the  molasses  is  too  dark  to  read, 
and  the  use  of  a  grain  of  "  Blankit  "  (hydrosulphite) 
does  not  help  matters,  the  sample  should  be  dissolved 
in  its  own  weight  of  fairly  concentrated  sugar  solution 
(Tischtschenko's  method).  This  is  theoretically  sounder 
than  simple  dilution,  and  the  results  obtained  approximate 
more  nearly  to  those  in  the  undiluted  sample.  The  Abbe 
instrument  is  reasonably  accurate  in  determining  the 
moisture  in  sugars  (20  grms.  of  sugar  dissolved  in  20  grms. 
of  water),  but  the  immersion  refractometer  is  more  suitable. 
Stolle's  method  is  to  take  the  reading  of  a  solution  made 
by  dissolving  20  grms.  of  sugar  in  water  in  a  100  c.c 
flask,  and  making  up  to  the  mark.  Tables  are  then  referred 
to  to  find  the  moisture. — L.  J.  de  W. 


Sucrose  in  molasses  ;    Modification  of  the  Clerget  method 

of  determining .     W.  E.  Cross  and  W.  G.  Taggart. 

Louisiana  Bull.  No.  135,  Dec.  1912,  25—38. 

In  the  methods  of  analysis  of  molasses  in  general  use, 
no  excess  or  at  most  a  slight  excess  of  lead  is  used  for 
clarification  and  in  this  way  frequently  very  imperfect 
clarification  is  obtained.  Often  an  excess  is  employed  of 
necessity,  without  means  being  taken  to  eliminate  the 
error  introduced.  When,  following  Tervooren,  a  suffi- 
ciently large  excess  is  used  to  give  a  maximum  of  clarifica- 
tion, the  volume  occupied  by  the  lead  precipitate  is 
probably  considerable.  The  authors  eliminate  the  influence 
of  the  lead  precipitate  by  adding  an  excess  of  dry  lead 
subacetate  to  the  half-normal  molasses  solution  and,  after 
filtering,  removing  the  excess  of  lead  by  adding  approxi- 
mately the  right  amount  of  finely  powdered  oxalic  acid. 
After  filtration  the  well  decolourised  liquid,  free  from  lead, 
is  polarised,  single  and  Clerget.  It  was  found  that  too  great 
an  excess  of  lead  should  be  avoided,  as  the  Clerget  result 
falls  slightly  after  a  certain  excess  has  been  reached.  The 
use  of  small  quantities  of  zinc  dust  in  decolourizing  dark 
inverted  solutions  is  recommended.  In  conjunction  with 
the  method  advanced  above,  the  factor  for  Clerget  deter- 
mination should  be  modified  for  varying  concentrations  of 
sucrose  according  to  the  tables  given,  and  the  single  and 
invert  readings  should  be  taken  at  the  same  temperature. 

— L.  J.  de  W. 


Glutamic  acid  and  betaine  hydrochloride  from  ivaste  molasses  ; 

Preparation    of .     H.     Stoltzenberg.     Ber.,     1913, 

46,  557—566.     (See  also  this  J.,  1912,  788.) 

Five  kilos,  of  waste  molasses  (sp.  gr.  1-42)  were  mixed 
with  3700  c.c.  of  concentrated  hydrochloric  acid,  and 
saturated  with  hydrochloric  acid  gas.  The  salt  mixture 
thrown  down  was  pressed,  ground  in  a  mortar,  mixed 
with  2  litres  of  absolute  alcohol,  and  charged  uitli  hydro- 
chloric acid  gas  to  convert  glutamic  acid  hydrochloride 
into  the  readily  soluble  ester  hydrochloride.  The  liquid 
was  next  boiled  for  2  hours  under  a  reflux  condenser,  with 
frequent  agitation,   and  afterwards  cooled  and   filtered. 
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The  residue  ■  oil  twice  with  alcohol,  and  the  filtrate 

was  heated  to  boiling  with  2*6  litres  of  aleohol,  filtered, 
deeolouri>ed  completely  with  120  grins,  of  charcoal,  and 
evaporated  m  tticuo  below  60J  I'.  As  soon  as  crystallisa- 
tion started,  the  liquid  via  saturated  with  hydrochloric 
acid  gas.  and  after  MVera]  days  the  crystals  were  collected 
and  dried  in  a  vacuum  desiccator  over  solid  potassium 
hydroxide  and  sodadinie.  A  white  product  was  obtained, 
which  after  solution  in  rather  less  than  its  own  weight  of 
hot  water,  and  re-precipitation  with  hydrochloric  acid  gas. 
yielded  more  than  450  grms.  of  pure  glutamic  acid  hydro- 
chloride. The  product  appeared  to  have  been  partially 
rue m ised.  for  in  10  per  cent,  hydrochloric  acid  solution  it 
showed  [a]  i,s=-^_iil  .  whereas  Siegfried  andSchutt  have 
obtained  values  as  high  as  +34-89°.  The  dark  brown 
filtrate  from  the  tiist  precipitation  of  glutamic  acid  was 
concentrated  in  vacuo,  until  crystallisation  had  set  in,  and 
then  well  mixed  with  alcohol  and  left.  On  the 
following  day  1  Tti-S  grms.  of  pure  white  betaine  hydro- 
chloride were  obtained,  and  a  further  quantity  of  8  grms. 
was  isolated  from  the  alcoholic  filtrate.  The  author 
considers  that  Ehrlich's  method  of  extracting  betaine 
hydrochloride  (see  this  J.,  1912.  1001),  is  more  troublesome 
to  carry  out  than  his  own,  and  gives  lower  yields. — J.  H.  L. 


Sugars;     Synthesis    of by    radio-active    emanations. 

J.    Stoklasa.    J.    Sebor   and    V.    Zdobnickv.     Comptes 
rend..    1913.    156,    646—648. 

It  has  previously  been  shown  (see  this  J.,  1911,  300  ;  1912, 
653)  that  under  the  influence  of  ultraviolet  rays,  sugars 
are  formed  by  the  interaction  of  nascent  hydrogen  and 
carbon  dioxide  in  presence  of  potassium  hydroxide.  The 
authors  have  now  found  that  a  similar  reaction  occurs 
under  the  influence  of  radium.  They  succeeded  in  iso- 
lating 0-686  grm.  (calculated  as  dextrose,  from  the  cupric- 
reducing  power)  of  a  product  which  contained  hexoses 
and  pentoses  and  which  yielded  two  osazones  melting 
respectively  at  198°— 199°  and  178°  C.  They  state 
moreover  that  the  product  was  dextrorotatory. — J.  H.  L. 

The,    action  oj   animal  charcoal   on    cane  sugar  solutions. 
\V.  B.  Clark.     See  Scottish  Section,  p.  262. 

Errata. 

Pat."-  2i~.  col.  1,  line  2  from  bottom,  for  "  Fredo  "  read 
R 

l\~i,  col.   2,   line   18  from  top,  for  "  Monoseal  " 
read      MonoscaL" 


to  avoid  the  formation  of  minute  bubbles,  and  in  a  direc- 
tion to  givo  the  mass  a  rolling  motion  to  liberate  the 
bubbles  formed.  The  application  of  heat  and  the 
temperature  of  the  air  are  so  proportioned  as  to  maintain 
the  mass  at  a  temperature  below  160°  F.  (71°  C).  The 
syrup  is  concentrated  until  it  is.  reduced  to  about  one- 
fourth  of  its  original  volume  or  until  the  mass  is  so 
thick  as  to  render  the  action  of  the  air  inefficient ;  the 
thick  mass  is  then  drawn  out  into  a  film  which  is  exposed 
to  the  action  of  currents  of  heated  air  until  practically 
all  the  remaining  moisture  has  been  extracted. — J.  F.  B. 

Concentration  of  solutions,  particularly  of  sugar  solutions, 
by  freezing,  displacement  and  evaporation;   Process  and 

apparatus  for  the .     E.   Monti.     Fr.   Pat.  447,379, 

Aug.  19,  1912.     Under  Int.  Conv.,  Aug.  21,  1911. 

The  sugar  solution  coming  direct  from  the  diffusion 
battery  is  passed  through  a  series  of  refrigerators  aftei 
receiving  a  preliminary  cooling  in  a  heat-interchanging 
apparatus.  The  refrigerators  consist  of  vessels  in  which 
corrugated  drums,  partially  immersed  and  through  which 
the  brine  or  other  cooling  medium  is  circulated,  are  rotated. 
The  ice  crystals  adhere  to  the  surface  of  the  drums  and 
are  removed.  The  separated  and  concentrated  sugar 
solution  is  then  treated  with  lime,  carbonated  and  defecated 
and  finally  concentrated  in  special  evaporators  at  a  low 
temperature.  The  evaporators  are  heated  by  the  hot 
water  coming  from  the  condensers  of  the  refrigerating 
machine,  which  is  passed  through  the  jacket  of  the  gas  or 
oil  motor  or  through  the  condenser  of  the  steam  engine 
before  entering  the  concentrators. — W.  H.  C. 


Adhesive   [starch]   and   method   of  making   same.     A.    A. 
I       Dunham,  Bainbridge,  N.Y.,  and  H.  V.  Dunham,  Velasco, 
Tex.,  Assignors  to  Casein  Co.  of  America,  New  York. 
U.S.  Pat.  1,053,719,  Feb.  18,  1913. 

I  An  adhesive  suitable  for  use  in  the  coating  of  paper  is 
produced  by  subjecting  starch  to  the  action  of  oxalic  acid 
in  solution,  evaporating  the  solvent  and  neutralising  the 
action  of  the  oxalic  acid  by  the  addition  of  ammonia  when 
the  starch  has  been  so  far  modified  that  it  has,  in  admix- 
ture with  water  and  a  large  proportion  of  mineral  pigment, 
strong  adhesive  properties  which  make  it  suitable  for 
application  as  a  surface  coating  for  paper.  The  modified 
staich,  when  mixed  with  9  times  its  weight  of  water, 
neutralised  with  ammonia  and  heated  to  a  temperature 
sufficient  to  break  up  its  granules,  should  give  a  solution 
which  at  100°  F.  (38°  C.)  will  pass  at  the  rate  of  40—45  c.c. 
per  half-minute  through  an  orifice  which  will  deliver  58  c.c. 
of  water  in  the  same  time. — J.  F.  B. 


PaTZXTS. 

[Sugnr]     b'firatiun  ;     Apparatus   for 


burn,  Vienna,  Va..  Assignor  t.,  Deming  Apparatus  Co., 
I    York.      U.S.   Pat.   1,062,196,  Feb.  4,  1918. 

The  defecating  apparatus  comprises  a  juice  heater,  a  juice 
prebeater,  a  vacuum  chamber  and  a  settling  chamber,  all 
connected  by  pipes,  means  to  supply  juice  thereto  and  a 
valved  by-pas-  between  the  beater  and  prebeater,  whereby 
a  predetermined  quantity  of  the  juice  may  be  pa 
through  the  prebeater  before  entering  the  {nice  neater, 
and  m<-an»  for  heating  the  prebeater  by  vapour-  from  the 
vacuum  chamber.  Also  in  apparatus  for  treating  liquids 
having  solids  in  ion,  a  gas-eliminator  is  arranged 

comprising  a  closed  tank  with  inlet  and  outlet   for  liquid 
and  an  outlet   for   fixed   gfl  I ■-.    means  for  maintaining  a 
♦ant  liquid  level  within  the  tank  and  a  surface  eon 

ted  outside  of  and  in  operative  connection  with 

the  tank.—,!.  F.  B. 


•I.  If   '  ampbell,  New  York, 


A.    Wedder-       Insoluble  gums  ;    Process  for  producing  solutions  of- 


Syrup  ;    <  I 

and    C     H.     Campbell      Philadelphia,     Pa.      U.>      P 
1,063,784,  Feb.  18,  IMS. 

The  proceei  for  concentrating  syrup  consieta  in  appl} 

ne  syrup  and  aimultaneously  passing  air  through 

i  rapid  concentration  at  a  low  temperature, 

the  -ur  being  Introduced  In  large  streams  under  pressure, 


E.    Siefert-Schwab,   Neunkirchen,   Austria.     Eng.    Pat. 
23,629,  Oct.  16,  1912.     Under  Int.  Conv.,  Nov.  23,  191 1. 

Certain  insoluble  gums,  notably  Indian  gum  tragacanth 
can  only  be  dissolved  in  water  by  long  boiling,  whereby 
a  deterioration  takes  place  resulting  in  an  undue  thinning 
of  the  solution.  According  to  this  specification  such  gums, 
which  possess  an  acid  reaction,  are  dissolved  by  boiling 
in  water  to  which  has  been  added  a  non-oxidising  body 
having  an  alkaline  reaction.  Example  :  1  kilo,  of  caustic 
soda  is  dissolved  in  100  litres  of  water  in  which  10  kilos,  of 
comminuted  Indian  gum  tragacanth  is  allowed  to  swell 
and  the  mixture  is  boiled  until  a  solution  is  formed. 
Alternatively  1  kilo,  of  chalk  may  bo  used  instead  of  the 
caustic  soda. — J.  F.  B. 

Sugar    and    by-products   from     sugar-cane ;     Process    "f 

making .      G.  W.  and  Q.  B.  McMullcn,  Picton,  Ont., 

\   lignora  to  Simmona  Sugar,  Ltd.     Reissue  No.  13,.r»-~. 
Feb.  11,  1918,  of  U.S.  Pat.  1,040,560,  Oct.  8,  1912. 

Fr.  Pat.  417,317  of  1910;  this  J.,  1911,  43.— T.  F.  B. 
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Yeast ;      Action   of  free  ammonia   on 


-.  Comparison 
with  other  bases.  Bokorny.  AUgem.  Brauer-  u.  Hopfen 
Zeit.,  1912,  No.  272.  Z.  Spiritusind.,  1913,  36,  117. 
(See  also  this  J.,  1913, 102.) 

Free  ammonia  in  aqueous  solutions  of  more  than  0-01 
per  cent,  concentration  prevents  the  germination  of  most 
seeds;  at  a  concentration  of  0-005  per  cent,  it  kills  algae, 
and  at  a  concentration  of  0-05  per  cent,  it  retards  the 
growth  of  yeast  in  nutrient  liquids.  Yeast  possesses  the 
power  of  fixing  chemically  considerable  quantities  of 
ammonia  (1/10  of  the  weight  of  yeast -substance),  and  it 
is  quite  possible  for  the  fermentative  power  of  pressed 
yeast  to  be  impaired  by  storage  in  an  atmosphere  con- 
taining ammonia.  Ammonium  salts  are  less  toxic  than 
free  ammonia.  Phenylhydrazine  is  one  of  the  strongest 
yeast  poisons  known,  and  hydrazine  retards  development 
at  a  concentration  of  1  in  50,000.  Potassium  hydroxide 
in  0-05  per  cent,  solutions  has  no  inhibit ive  action  on 
the  growth  of  yeast,  and  the  concentration  of  this  base 
necessary  to  prevent  the  germination  of  seeds  is  ten  times 
as  great  as  in  the  case  of  ammonia. — J.  H.  L. 


Fermentation  ;    Catalytic  action  of  dead  yeast  celU  on  - 
E.  Moufang.     Woch.  Brau.,  1913,  30,  113—116. 


If  yeast  water,  prepared  by  heating  an  aqueous  suspension 
of  yeast  and  then  filtering,  is  added  to  fermenting  wort, 
fermentation  is  not  appreciably  affected  (see  A.  J.  Brown, 
this  J.,  1890,  531),  but  if  the  yeast  water  contains  a  con- 
siderable quantity  of  dead  cells,  or  if  the  latter  are  added 
alone,  the  course  of  fermentation  is  modified  to  a  remark- 
able extent.  (1)  The  velocity  of  fermentation  is  increased 
often  to  the  extent  of  50  per  cent,  or  more,  although  the 
degree  of  final  attenuation  remains  about  the  same  as  when 
dead  cells  are  absent.  (2)  The  quantity  of  assimilable 
nitrogen  in  the  wort  is  increased,  probably  owing  to  stimu- 
lation of  the  proteolytic  activity  of  the  living  cells.  (3)  The 
wort  becomes  paler,  and  in  some  cases  30 — 50  per  cent, 
of  the  colour  is  discharged.  Worts  and  certain  other 
liquids,  such  as  oils,  may  be  partially  decolourised  by 
simply  shaking  them  with  dead  yeast  cells.  (4)  The 
"  break  "  of  the  wort  is  better,  and  the  beer  is  more 
brilliant  and  Jess  liable  to  become  cloudy  when  chilled. 
The  author's  experiments  were  carried  out  with  bottom 
fermentation  yeast,  but  top  yeast  behaves  similarly. 
The  effects  are  more  marked  the  greater  the  quantity  of 
dead  yeast  added  (the  author  used  amounts  corresponding 
to  0-1 — 1  grm.  of  dried  substance  per  100  c.c.  of  fermenting 
liquid),  the  higher  the  temperature  of  fermentation,  and 
the  higher  the  temperature  to  which  the  dead  yeast  has 
previously  been  heated.  The  stimulating  influence  of 
dead  cells  on  the  fermentative  activity  of  living  yeast 
may  be  exercised  over  a  number  of  successive  fermenta- 
tions, and  as  this  influence  is  exerted  by  samples  which 
have  been  repeatedly  extracted  with  hot  water,  the  author 
considers  that  it  cannot  be  due  to  substances  which  diffuse 
out  of  the  dead  cells,  but  must  be  ascribed  to  a  catalytic 
action,  possibly  to  a  kind  of  emanation  from  the  dead 
cells  which  is  enhanced  by  rise  of  temperature  owing  to 
increased  "  dissociation  "  of  the  active  substance. — J.  H.  L. 

Lactic  acid  ;    Production  of  commercial  fermentation  

from  potato  starch.  W.  Hoffmann.  Z.  Spiritusind.. 
1913,  36,  71—72,  95.  (See  also  Claflin,  this  J.,  1897, 
51«;   McLauchlan,  this  J.,  1909,  734.) 

The  following  is  an  outline  of  the  process  described  : — 
The  saccharification  of  the  starch  may  be  carried  out  in 
the  fermentation  vats  or  in  special  iron  vessels  provided 
with  stirring  gear  and  heating  and  cooling  coils.  The 
charge  for  a  vessel  of  the  latter  kind,  of  10,000  litres 
capacity,  is  1200  kilos,  of  starch  (80  per  cent.)  and  120  kilos, 
of  malt.  One-sixth  of  the  malt  is  first  mashed  in,  with 
the  vessel  half  filled  with  water  at  45°  C.  The  whole  of 
the  starch  is  next  added,  with  constant  stirring,  and  the 
mash  is  heated  to  70°  C.  in  30  mins.  and  maintained  at 
this  temperature  until  the  starch  is  liquefied  (15  mins.). 
After  cooling  to  56°  C,  the  rest  of  the  malt  grist  or  crushed 
green  malt  is  added  and  the  mash  kept  stirred  for  4  hours 


at   55° — 56°  C.   until  saccharification  is  complete.     It   is 
then  heated  to  80°  C.  and  run,  in  two  portions  of  3000 
litres,  into  two  fermentation  vats  provided  with  stirring 
mechanism,  and  heating  and  cooling  coils.     The  hot  mash 
in  each  vat  is  treated  with  225  kfios.  of  fine  chalk,  and 
after  a  time  diluted  with  cold  water  until  its  maltose-  content 
is  10  per  cent.     It  is  then  brought  to  50°  C.  and  inoculated 
with  a  pure  culture  of  the  lactic  acid  bacillus    (e.g.  Bac. 
Delbriiclci)  which  has  been  grown  for  4  days  in  a  similar 
mash  in  a  pure  culture  apparatus.     Recently  the  bacillus 
of  Yoghourt  (see  Henneberg,  this  J.,  1912,  454)  has  been 
suggested   for  the   manufacture   of  lactic   acid.     During 
fermentation  the  liquid  is  kept  at  47° — 50°  C.  and  roused 
for  15  mins.  every  2  hours.     It  is  necessary  to  ascertain 
that  an  excess  of  chalk  is  present  throughout  the  fermenta- 
tion, and  the  liquid  should  be  examined  microscopically 
from  time  to  time.     After  6 — 8  days,  fermentation  should 
be  complete,  and  the  liquid  should  not  contain  more  than 
2  grms.  of  maltose  per  litre.    Determinations  are  made  of  the 
maltose-,  lactic  acid-,   and  volatile  acid-contents  of  the 
liquid.     If  these  tests  have  shown  that  fermentation  is 
complete,  the  whole  charge  is  rendered  slightly  alkaline 
with  slaked  lime,  andthe  precipitate  formed,  which  carries 
down  various  impurities,  is  allowed  to  subside.     The  clear 
liquid  is  drawn  off,    and    together    with  that   from   the 
filtration    of  the   sludge,  is    treated  with  sufficient  pure 
sulphuric  acid  to  decompose  all  the  calcium  lactate.     The 
precipitated  calcium  sulphate  is  next  removed  by  a  filter- 
press,  preferably  made  of  wood.     From  this  stage  onwards 
the  liquid  should  not  come  in  contact  with  iron,  and  all 
pipes,  etc.,  should  be  of  copper  or  lead.     The  acid  is  mixed 
with  charcoal  before  passing  to  the  vacuum  pan.     It  1s 
concentrated  at  about  55°  C.  in  a  vacuum  of  680  mm. 
to  a  density  of  18°— 19°  Be.  or  sp.  gr.  1142— 1-152  (for 
acid  of  50  per  cent,  by  weight)  or  25° — 26°  Be.  or  sp.  gr. 
1-210— 1-220  (for  80  per  cent.  acid).       The  duration  of 
heating  should  be  as  short  as  possible  to  minimise  the 
formation  of  lactic    acid  anhydride.     From  the  vacuum 
pan     the    acid     is    run    at     once     to     a     wooden     vat 
provided  with  stirring  mechanism  and  heating  and  cooling 
coils.     Finely  powdered  potassium  ferrocyanide  is  added 
until  all  the  iron  is  precipitated,  and  any  excess  of  the 
former  is  precipitated  by  addition  of  zinc  sulphate.     The 
cold  liquid  is  stirred  continuously  for  several  days  to  allow 
separation   of   calcium   sulphate   and   dextrin,   and  then 
warmed  slightly,  and  filtered  from  the  suspended  charcoal. 
Prussian  blue,  and  other  impurities.     Lactic  acid   of  50 
per  cent,  by  weight  obtained  by  this  process  is  a  mobile 
liquid  almost  water-clear,  and  should  not  contain  more 
than  1-5 — -1-8  per  cent,  of  anhydride.     Eighty  per  cent, 
acid  is  usually  darker  and  more  viscous,  and  may  contain 
3 — 4  per  cent,  of  anhydride.    This  anhydride  is  a  mono-basic 
acid   (CH3-CHOH-COOCH(€H3)-COOH)   and    neutralises 
only  half  as  much  alkali  as  the  lactic  acid  from  which  it  is 
formed.     In  strong  solutions  of  lactic  acid  it  is  formed 
slowly  even  in  the  cold,  but  at  great  dilution,  such  as  that 
of  the  lactic  acid  used  for  de-liming  in  tanning,  it  is  recon- 
verted into  the  free  acid.     Fermentation  lactic  acid  pos- 
sesses usually  a  characteristic  odour,  and  contains  small 
quantities  of  mineral  matters,  e.g.   lead  from  pipes,   or 
arsenic  from  impure  sulphuric  acid.     For  use  in  tanning 
and  dyeing  it  must  be  free  from  iron  and  sulphuric  acid. 
Various  methods  are  in  use  for  producing  chemically  pure 
lactic   acid,   e.g.    by  repeated   crystallisation   of  calcium 
lactate   and  its  subsequent  decomposition   by  sulphuric 
acid.by  conversion  of  calcium  lactate  into  the  zinc  salt  which 
is  then  decomposed  by  hydrogen  sulphide,  or  by  shaking 
the  free  acid  for  24  hours  with  3  vols,  of  ether  and  distil- 
lation of  the  filtered  ethereal  extract  whereby  a  residue  of 
the  pure  acid  is  obtained.    The  chemically  pure  acid  of  the 
(German)  Pharmacopoeia  is  produced  by  repeated  extrac- 
tion with  ether  anddecolourisation  with  charcoal. — J.  H.  L. 


Ethyl  alcohol  and  its  mixtures  with  water  ;  Specific  gravity 

and  thermal  expansion  of .     N.    S.   Osborne,   E.  C. 

McKelvy,andH.  W.  Bearce.    Bull.  Bureau  of  Standards, 

Vol     9,    Scient.    Paper    No.    197.      J.  Franklin    Inst., 

1913,  175,  165—167. 

Ethyl  alcohol  was  prepared   and  purified   by  different 

methods  until  a  product  was  obtained  which  could  not 
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be  separated into fraotiona  of  different  specific  gravities. 
Alcohol  dehydrated  with  metallic  calcium  had  a  somewhat 
higher  specific  gravity  than  that   dehydrated  witli  lime 
or    ahimmiutn  amalgam.     The    mean    specific   gravity   of 
fifteen    of  the   purest   specimens    prepared  was  0-78506  at 
The  specific  gravities  of  twelve  mixtures  of  alcohol 
and  water  were   determined  at    10\    l.v.  20°.  25°,  30°, 
■  '..  respectively,  by  the  method  of  hydrostatic 
•id    from    the    results    the    values   of  the   co- 
efficients   for    the  following  equation  for  computing  the 
fie  gravity  at  any  temperature  (t),  between  10°  and 
40°  C,  from  the  specific  gravity  at  25°  C, 

Dt  =  D„  +  a(t  — 25)  +  /3(t  — 25)2  +  7(t_25)3, 

were  calculated. 

values  are  given  in  the  followins;  table  : — 


ific 

Per  cent,  of 
alcohol  by  weight. 

1  ity 
at    21 

grins. /c.c. 

a  x  10'. 

0X10*. 

•)Xl0>°. 

0-000  • 

0-997077 

—2565 

—484 

+  319 

•07 

0-9S8317 

—2684 

—502 

+  311 

9-9-1 

0-980461 

—3119 

—484 

+  258 

19-122 

0-967648 

— 4526 

—393 

+  180 

•22-918 

0-962133 

—5224 

—331 

+  100 

30-086 

0-950529 

—6431 

—226 

+    47 

39-988 

0-931507 

—7488 

—145 

—     4 

49-961 

0-909937 

—8033 

—128 

—  24 

59 

0-887051 

—8358 

—121 

—  24 

"       '12 

0-863380 

—8581 

—117 

—     9 

80-036 

0-839031 

—8714 

—108 

—  69 

90-037 

0-813516 

—8746 

—  93 

—  51 

99-913 

0-785337 

—8593 

—  57 

—  62 

'.  of 

Sp.  ct.»  at 

Per  cent,  of 

aWihol  by  weight. 

grms./c.c. 

alcohol  by 
weight. 

Sp.  or.  at 
25°  C. 

0 

0-997077 

:,:, 

0-898502 

- 

0-MS369 

60 

0-886990 

5 

0-988166 

65 

0-875269 

6 

70 

0-863399 

10 

r:. 

0-851386 

u 

0-97 

so 

0-839114 

M 

85 

0-826596 

(.0 

0-813622 

n 

i,.:.-. 

:.:. 

0-799912 

0-941459 

98 

0-791170 

40 

98 

0-788135 

If 

100 

0-785058 

0-909852 

— 

•  Water  according  to  Chappuis. 

By  the  aid  of  this  table  and  the  following  one  (based  on 
rminations  of  the  specific  gravities  of  25  different 
mixture-,  partly  by  the  method  of  hydrostatic  weighing  and 
partly  by  the  use  of  special  pyenometers)  the  specific 
gravity  of  any  mixture  of  ethyl  alcohol  and  water,  at  any 
temperature  between  10°  and  40°  C,  can  be  calculated. 


permanganate  in  1  litre).  Another  5  c.c.  of  the  diluto 
aloohol  are  evaporated  in  a  Jena  glass  dish  on  the  water- 
bath,  5  c  c  of  sucrose  solution  (1  grm  in  250  c.c.  of  water) 
are  added  to  the  residue,  and  the  above  operations  are 
repeated  with  the  solution.  20  rugrms.  of  sucrose  corre- 
spond to  28-05  c.c.  of  the  permanganate  solution  used, 
and  the  weight  (in  mgrms.)  of  alcohol  is  obtained  by 
multiplying  A-(B-2805)  by  the  factor  0-384,  A  and  B 
being  the  number  of  c.c.  of  permanganate  used  in  the 
respective  titrations.  The  corresponding  number  of 
cb.  mm.  is  calculated  by  using  the  alternative  factor  0-483. 
Where  the  content  in  alcohol  is  very  low,  as  compared 
with  that  of  other  organic  substances  present,  the  liquid 
may  be  distilled  and  the  determination  carried  out  on  the 
distillate. — F.  Sodn. 


XIXa— FOODS. 

Flours ;    The  soluble  nitrogenous  mailer  as  a  factor  in  the 

valuation  of .    E.  Rousseaux  and  M.  Sirot.    Comptes 

rend.,  1913,  156,  723—725. 

It  frequently  happens  that  flours  which  appear  quite 
normal  when  judged  by  the  ordinary  methods  of  analysis 
prove  unsatisfactory  in  the  bakery.  The  authors  recom- 
mend that  in  addition  to  the  usual  determinations,  the 
ratio  of  the  total  to  the  soluble  nitrogenous  matter  should 
be  determined.  In  20  flours  of  good  quality  this  ratio  was 
almost  constant  at  5-72±0-3,  whilst  in  defective  flours  it 
was  much  smaller,  falling  in  some  cases  to  1-15.  A  flour 
of  good  quality  when  stored  under  proper  conditions 
gave  practically  the  same  results  before  and  after  storage, 
but  when  the  conditions  of  storage  were  faulty,  the  value 
of  the  ratio  fell  from  6-02  to  4-00  in  3  months.  Flours 
which  gave  normal  results  by  the  ordinary  methods  of 
analysis,  but  proved  unsatisfactory  in  the  bakery,  also  gave 
low  results  for  the  ratio  of  total  to  soluble  nitrogenous 
matter,  viz.,  500,  2-76,  4-05,  4-32  in  different  cases.  It 
is  stated  that  in  all  cases  where  the  ratio  was  below  5-20, 
the  flour  proved  unsatisfactory  in  the  bakery.  The  total 
nitrogen  was  determined  in  the  ordinary  way  by  the 
Kjeldahl  method,  using  2  grms.  of  flour.  The  soluble 
nitrogen  was  determined  by  shaking  10  grms.  of  the  flour 
with  about  150  c.c.  of  water,  heating  on  the  water-bath  for 
2 — 5  minutes,  with  frequent  agitation,  cooling,  making  up 
to  200  c.c,  filtering,  and  applying  the  Kjeldahl  process  to 
50  c.c.  of  the  filtrate  (  =  2-5  grms.  of  flour). — A.  S. 

Bread  ;  The  staling  of  - 
point.  J.  R.  Katz. 
206. 


*  These  values  are  for  mixtures  saturated  with  air. 

— A.  S. 

AcemraU   determination  of by  means  of  per- 

f^:  in    "r</    dilute    solutions.      H.    P.    Baren- 

dreeht.     Z.  anal.  <  hem.,  1913,  52,  107—172. 

Th>  proportion  of  alooho]  in  a  few  c.c.  of  a  very  dilute 

•ion    may    DC    rapidly    determined     by    its    complete 

oxidation  to  carbon  dioxide  and  water  by  mmiM  of  alkaline 

rWiarif  100  c.c.   of   pmnanganatf   solution 

grma.  in  4  litre,  of  v  introduced  into  ■  Jena  flask 

of  about  70C  tpaotty,  40  e.e.  of  -odium  hydroxide 

tion  (160  gnat,  in  1  bnv  of  water)  are  added,  and  the 
mixture  is  heated  to  boding ;  6  c.c  of  the  alcohohc  liquor 

out  previous  distillation,  and  diluted  so  as  to  contain 

about  0-2  per  rent,  of  alcohol)  are  tl,er,  rapidly  introdi 
into  the  bouingHqaid.     After  boiling  for  a  minute,  thefl 
mored  and  H>0  <  .<■.  of  oxalic  acid  solution  (80  .  i  m 
4  lit-  iter)  and  then  40  <■.<■.  of  lulphuric  a.  id  (■>  \.,i 

tda.  of  water)  are  added,  and  the  solu 

tton  i-  nhaken,  after  whieh  the  exo    -  of  oxalic  a.  id  jh  at 
titrated    with    permanganate    (3- 182    (inn*,    of    pun 


from  the  physico-chemical  sland- 

Z.  Elektrochem.,  1913,  19,  202— 


The  author  advances  the  view  that  the  change  from  fresh 
to  stale  bread  is  a  reversible  transformation,  stale  bread 
being  the  form  stable  at  low  temperatures  (0° — 25°  C.) 
and  fresh  bread  the  stable  form  at  higher  temperatures 
(50° — 100°C).  An  exact  transition  point  cannot  be 
determined,  but  the  change  shows  otherwise  all  the  pro- 
perties of  such  a  transformation.  Fresh  bread  can  be 
preserved  in  liquid  air  on  account  of  the  very  small  velocity 
of  transformation  at  low  temperatures.  The  distinction 
between  fresh  and  stale  bread  is  easily  made  qualitatively, 
or  by  grinding  up  10  grms.  of  the  bread  in  water,  bringing 
into  a  250  c.c.  flask  and  measuring  the  volume  of  the 
liquid  when  sedimentation  is  complete.  Fresh  bread  has 
a  much  greater  swelling  power,  and  by  this  method  a 
quantitative  distinction  may  be  made.  On  the  basis  of 
his  experiments  the  author  suggests  that  bread  may  be 
kept  fresh,  and  night  work  in  bakeries  avoided,  by  storage 
either  at  60° — 100°  CL,  or  in  a  refrigerating  chamber. 

— W.  H.  I'. 

Lactose  [milk  sugar]  ;    Influence  of  ammonium  suljilmtr  m 

the    polarimetric    determination    of .     G.    Jahnson- 

I'.lohm.     Z.  physiol.  Chem.,  1013,  83,  441—443. 

Sw.kowski  (this  J.,  1012,  507)  has  proposed  a  method  for 
the  determination  of  milk  BUgar  in  which  the  milk  is 
saturated  with  ammonium  sulphate,  diluted  with  a 
saturated  solution  of  ammonium  sulphate,  filtered,  and  the 
fdtrate  examined  in  the  polarimctcr.  Experiments  of  tin 
author's  have  shown  that  under  the  prescribed  conditions 
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the  rotatory  power  of  lactose  is  slightly  diminished  in 
presence  of  ammonium  sulphate,  and  in  order  to  obtain 
exact  results,  a  correction  of  0-1  per  cent,  should  be  added 
to  the  percentage  of  lactose  found  bv  Salkowski's  method. 

— A.  S. 

Peanut    butter.     W.     R.     Beattie.     U.S.     Dept.     Agric, 
Bureau  of  Plant  Ind.,  Circular  No.  98,  Oct.  14,  1912. 

A  brief  account  of  the  manufacture  of  peanut  (earth  nut) 
butter,  a  food  product  consisting  of  fresh-roasted  peanuts, 
ground  finely  and  flavoured  by  addition  of  salt.  It  is 
estimated  that  in  1911,  approximately  1,000,000  bushels 
of  the  shelled  nuts  were  used  for  the  manufacture  of  peanut 
butter  in  the  United  States. — A.  S. 

Determination  of  lecithin  in  lecithin  preparations,  etc.     Cohn. 

See  XX. 

Determination  of  malic  and  tartaric  acids  in  the  same  solution. 
Dunbar.     See  XXIII. 


Patents. 
Food  ;   Process  for  preparing  a  Baby 


-.  M.  Gawenda, 
nee  Bonk,  Oppeln,  Germany.  Eng.  Pat.  23,262,  Oct,  11, 
1912. 

Rye  flour  is  roasted  in  a  suitable  vessel  with  continuous 
stirring  until  it  becomes  light  brown  in  colour  ;  the  flour 
is  then  ground  to  a  fine  powder,  passed  through  a  sieve, 
cooled,  and  packed. — W.  P.  S. 

Butter  ;    Method  of  determining  the   content  of  butter-fat 

in .     R.    H.    Shaw,   Washington,   D.C.     U.S.    Pat. 

1,052,098,  Feb.  4,    1913.     (Dedicated  to  the  public.) 

The  butter  is  placed  together  with  hot  water  in  a  vessel 
(similar  in  shape  to  a  separating  funnel),  submitted  to 
centrifugal  action,  and  the  aqueous  portion  is  removed  ; 
a  hot  mixture,  consisting  of  equal  parts  of  sulphuric  acid 
and  water,  is  now  added  to  the  contents  of  the  vessel,  and, 
after  the  acid  liquid  has  been  separated  by  centrifugal 
action  and  removed,  the  fat  remaining  in  the  vessel  is 
weighed.— W.  P.  S. 


Oils  ;    Manufacture   of  edible 


-.     C.    Ellis,   Montclair, 
N.J.     U.S.  Pat.  1,052,469,  Feb.   11,  1913. 

Ax  unsaturated  oil  is  allowed  to  flow  slowly  through  a 
rotating  cylinder,  inclined  slightly  from  the  horizontal, 
and  containing  a  porous  non-rigid  bed  of  catalytic 
material,  moving  in  a  direction  transverse  to  that  of  the 
stream  of  oil.  A  stream  of  hydrogen  is  passed  at  the 
same  time  in  a  counter  direction  through  the  catalytic 
material. — J.  H.  J. 

Dried  food  products  ;    Process  of  and  apparatus  for  manu- 
facturing   .     M.     Vouga.     Neuchatel,     Switzerland. 

U.S.  Pat.  1,054,650,  Feb.  25,  1913. 

See  Fr.  Pat,  441,490  of  1912  ;  this  J.,  1912,  836.— T.  F.  B. 


XIXb— WATER    PURIFICATION  ; 
SANITATION. 

The   Eighth  Report   of  the   Roi/al  Commission  on  Sewage 
Dis  oral.    H.  T.  Calvert.    See  Yorkshire  Section,  p.  265. 

Patents. 

Water  softening  apparatus.     H.  J.  Fox,  Forest  Gate,  Essex. 
Eng.  Pat.  16,861,  July  19,  1912. 

The  water  is  treated  with  definite  quantities  of  lime  and 
soda,  solutions  of  these  being  contained  in  separate  tanks 
provided  with  stirrers.  The  lime  solution  is  conveyed  to 
the  tank  containing  the  hard  water  by  grooved  plates  or 
trays  on  a  travelling  band  operated  by  connection  with  a 
water-wheel  which  is  rotated  by  the  inflowing  current  of 
hard  water.     The  soda  solution  is  delivered  by  means  of 


a  pipe  and  plunger,  also  operated  by  the  water-wheel,  and 
devices  are  provided  for  cleansing  and  flushing  the  plates 
or  trays,  and  the  pipe  and  plunger  arrangement. — W.  P.  S. 

Sewage  purification.     C.  Imhoff,  Essen-on-the-Ruhr,  Ger- 
many.    U.S.  Pat.  1,053,396,  Feb.  18,  1913. 

The  main  portion  of  the  sewage  is  treated  first  in  a  grit- 
separating  and  then  in  a  sludge-separating  chamber.  Any 
excess  of  sewage  is  diverted  to  the  storm-water  chamber, 
where  a  portion  of  the  water  is  removed  and  the  con- 
centrated sewage  remaining  is  then  treated  in  the  grit- 
and  sludge-separating  chambers. — W.  H.  C. 


Disinfectants  ;    Processes  for  the  production  of .     P. 

Flemming,  Hamburg,  Germany.  Eng.  Pat.  4838, 
Feb.  27,  1912. 

The  sodium  and  potassium  salts  of  cresols  and  of  ^-chloro- 
m-cresol  described  in  Eng.  Pats.  9953  of  1904  and  21,203 
of  1911  (this  J.,  1905,  345  ;  1912,  379)  are  mixed  with  fats 
or  oils,  water  or  alcohol  being  also  added,  and  the  mixtures 
are  allowed  to  stand  at  the  ordinary  temperature  to  yield 
a  homogeneous  liquid  which  is  soluble  in  water. — W.  P.  S. 

Filtration  of  water  or  other  fluids.  R.  N.  Lennox,  Chiswick. 
Eng.  Pat.  28,809  of  1911,  date  of  Appl.,  June  21,  1912. 

See  Fr.  Pat.  445,368  of  1912  ;  this  J.,  1912,  1198.— T.  F.  B. 

Water  ;   Process  for  the  purification  or  filtration  of by 

the  use  of  non-crystalline  or  amorphous  substances,  and 
method  of  obtaining  such  substances  from  volcanic  rock. 
Deutsche  Filtercompagnie  G.  m.  b.  H.,  and  V.  Robert, 
Berlin.     Eng.  Pat.  3057,  Feb.  6,  1912. 

See  Fr.  Pat.  440,351  of  1912  ;  this  J.,  1912,  948.— T.  F.  B. 

Sewage  ivalers  ;    Process  for  the  purification  of .     C. 

Gunkel,  Halle  on  Saale,  Germany.  Eng.  Pat.  15,243, 
June  29,  1912. 

See  Ger.  Pat.  248,980  of  1911  ;  this  J.,  1912,  837.— T.  F.  B. 

Waste  water  ;  Plant  for  the  mechanical  cleansing  of by 

the  putrefaction  and  separation  process.  O.  Stock, 
Stuttgart,  Germany.     Eng.  Pat.  18,433,  Aug.  10,  1912. 

See  Fr.  Pat.  447,516  of  1912  ;  this  J.,  1913,  250.— T.  F.  B. 

Oxidising . a  viscous  liquid  by  means  of  ozone  ;    Process  for 

.     E.   Gevers-Orban,  Montegnee-lez-Liege,  and   C. 

Cavadino,  Liege.  Belgium.  Eng.  Pat.  11,960,  May  20, 
1912. 

See  Fr.  Pat.  443,407  of  1912  ;  this  J.,  1912,  996.— T.  F.  B. 

Sterilising  liquids  by  means  of  ultra-violet  rays  ;  Apparatus 
for .  V.  Henri,  A.  Helbronner,  and  M.  von  Reck- 
linghausen, Paris.     U.S.  Pat.  1,052,818,  Feb.  11,  1913. 

See  Fr.  Pat,  403,945  of  1909  ;  this  J.,  1910,  107.— T.  F.  B. 

Apparatus  for  bleaching  and  for  preparing  [electrolytic] 
bleaching,  deodourising,  and  disinfecting  solutions. 
Eng.  Pat.  15,321.     See  VII. 


XX.— ORGANIC   PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Alkaloids  in  cinchona  bark  arid  its  preparations  ;    Drier 

mination    of .     R.   Gaze.     Apoth.-Zeit.,   1913,   28. 

144—147. 
In  the  case  of  cinchona  barks  with  a  high  alkaloidal  c..nt«  nt. 
the  amount  <>f  macerating  fluid  prescribed  bj  the  German 
Pharmacopoeia,  5th  Edn..  is  insufficient.  The  temperature 
of  the  extraction  plays  an  important  part,  the  amount  of 
alkaloid  extracted  at'  30°  ('.  being  higher  than  when  the 
extraction  is  carried  out  at  15°  C.  The  prescribed  amount 
of  sodium  hydroxide  solution  is  too  small  when  the  amount 
of  alkaloid  is  high.     A  macerating  mixture  of  5  gnus,  of 
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absolute  alcohol  and  2f>  pins,  of  chloroform  is  sufficient 
for  t>  gnu*,  of  bark,  or  25  grms.  of  tincture;  5  grms.  of 
sodium  hydroxide  solution  are  used  with  these  quantities, 
and  40  grnis.  of  the  extract  an-  filtered  otf.  Haematoxylin 
appears  to  be  a  satisfactory  indicator. — P.  Shdn. 


Essential  oils  ;    Constituents  of 


Decomposition   of 


<  ira    root  ;     Alkaloids    of 


M.    Scholtz.     Arch. 


Pharm.,  1913,  251,  13(3 — 151.     (See  also  this  J.,  1912, 
1199.) 

The  author  produces  further  evidence  that  the  formula 
of  bebirine  L<  C,sH..,XOj  and  not  C21H2SN04  as  oontended 
by  Pa  It  is  ( t  his  J . .  1912.  838 ).  From  a  na  lyses  of  wobebirine 
and  d  bebirine  and  of  several  of  their  derivatives  it  i< 
shown  that  these  alkaloids  are  also  represented  by  the 
same  formula.  Both  d-  and  /-bebirine  and  /3- bebirine 
yield  the  same  optically  inactive  triacetyloxy-compound, 
while  isobebirine  yields  a  mixture  of  a-triacetyloxyiso- 
bebirine  ([a]iJ'  =  +68-l)  and  ^-triacetyloxyisobebirinc, 
the  proportion  of  the  a-  to  the  /9  modification  varying 
according  to  the  conditions  under  which  aeetylation  is 
carried  out ;  the  ^-compound  is  optically  inactive  and  is 
probably  a  racemic  modification. — R.  G.  P. 

Anhydrocotarnineacetophenone,  etc.  ;    Constitution  of 


-.      -F.  C  I'rnrn  v  and  K.  M.  Holme*. 
I'<  rfum.  and  BaMol  Oil  Bm.,  1913,  4,  43—47. 

A  shipment  of  I  imrnin,  whi'h  recently  arrivi  d  in 

land,  was  distilled,  when  a  yield  of  2  |«  r  <<  nt.  of  r,j| 
wm     obtained.      The     ch  w<  r<-  :      sp.     gr.,  0*911; 

optical  rotation.  index,  1  -4980  ;  aldehj 

bsorptioa  with  -odium  bisulphite,  18  pereent.     r 

il   ditill.-d    bejou    2(0    I  '.      The   od    i.-    .Ii 
•ban   the  normal  eiirnmin  oil.  and  a   little 
more     r<mini-e<-  iraway.       The     fruits     have  been 

identified  a*  derived  from  Carum  graeiU-    F.  Siipn. 


together  icilh  an  account  of  some  new  condensation  products 
of  cotarnine.  Synthetical  experiments  in  the  group  of  the 
isoquin»line  alkaloids.  Part  III.  E.  Hope  and  R. 
Robinson.     Chem.  Soc.  Proc,  1913,  29,  63. 

The  authors  have  submitted  to  a  careful  examination  the 
condensation  products  of  cotarnine  with  acetophenone 
and  ethvl  phenvla^etate,  which  were  first  described  by 
I.iebermann  and"  his  co-workers  (this  J.,  1909,  202,  802), 
and  regarded  by  them  as  derivatives  of  N-methylamino- 
ethylbenzaldehyde.  It  is  now  found  that  these  substances 
are  in  reality  derivatives  of  tetrahydrotsoquinoline,  and 
are  therefore  constituted  analogously  to  narcotine  and 
hydrastini-.  New  condensation  products  of  a  similar 
nature  have  been  prepared  by  the  condensation  of  cotarnine 
with  phcnylacetonitrile,  1-hydrindone,  1  :  3-diketohydrin- 
dene,  indene,  isatin,  fluorene,  and  1-methylindole. 

I  puranol  and  someallied  compounds  asphytoslerolglucosides ; 

The  identification  of .     F.  B.  Power  and  A.  H.  Salway. 

them.  Soc.  Proc,  1913,  29,  63—64. 

It  has  :  !y  been  recorded  in  connection  with  the 

description  of  ipuranol  and  some  allied  compounds  to  which 
di-tinctive  names  and  formulae  had  been  assigned,  such 
as    citrullol,    trifolianol,    ipurganoL    bryonol,    cluytianol, 

that  they  yield  colour  reactions  very  similar  to  those 
D    by    the   phytosterols.     The   observation    has   now 

mad«-  that  several  of  these  compounds,  when  heated 
under  suitable  conditions  with  aqueous  hydrogen  chloride, 
und-  rolysis,   with  the  formation  of  a  phytosterol 

and  dextrose.  The  formula  originally  uajgned  to  ipuranol, 
namely.  f',,H,,04.  requires  C  =  72-6  ;    H  =  10-5,  whereas 

sterol  L'lu'o-ide,C,,HSiOe,  requires  (.'  =  72-3  ;  H=10-2 
j*  r  rent.,  and  the  latter  figures  arc  likewise  in  excellent 
agreement  with  the  analytical  reeuka  iMOfded  lor  ipuranol 
and  -ome  allied  compounds.  The  hydrolysis  of  ipuranol 
mav  then-fore  be  represented  bv  the  following  equation  : 
,H4iO+C,HItO#.  It  is  concluded 
that  all  the  HOf|MHIInh  of  the  type  of  ipuranol  are  gluco- 

in  character,  although  the  phjtosteroli  obtained  by 

their  hydroly-i    are  not  in  all  tentioaL      In  place  of 

Ahi'h  have  previously  beeri  assigned 

to  a  number  of  these  substances,  it  is  proposed  to  designate 

th<m  eoDeetiferj  as  phylonterolin*. 


Cummin  ;   Persian 


the  diketone,  Cl3H.20O2,  from  selinene.  F.  W.  Semmler 
and  F.  Risse.  Ber.,  1913,  46,  599—603.  (See  this  J., 
1913,  107.) 

WHBK  oxidised  with  an  alkaline  solution  of  bromine  the 
diketone,  C,sH20O.,,  obtained  from  selinene  gives  a 
tricarboxylic  acid,  C12H18Oc.  This  melts  at  188°  C,  and 
forms  a  methyl  ester  boiling  at  200° — 205°  C.  at  8  mm., 
sp.  gr.  1-140  at  20°  C,  nD=  1-47948,  aD=— 27°  48'.  The 
same  acid  is  produced  when  the  diketomonocarboxylio 
acid,  C14H2202,  is  oxidised  as  above.  From  these  obser- 
vations the  constitution  of  pseudo-(/3)-selinene  and  ortho- 
(a)-selinene  is  deduced. — F.  Shdn. 

Lemon  oil ;    Terpeneless.     E.   Sachsse  and  Co.     Perfum. 
and  Essent.  Oil  Rec,  1913,  4, 47 — 48. 

The  characters  of  terpeneless  lemon  oil  are :  sp.  gr. 
0-890  to  0-930  ;  optical  rotation,  — 6°  to  —9°  ;  citral 
content,  42  to  50  per  cent.  ;  solubility  in  22°  overproot 
alcohol  (sp.  gr.  0-89),  1:40  to  80  (sometimes  cloudy); 
in  5°  overproof  alcohol  (sp.  gr.  0-9137),  1  :  150  to  300  (often 
cloudy) ;  in  12^°  underproof  alcohol  (sp.  gr.  0-9347),  1 :500 
to  1000  (mostly  cloudy).  Lemon  oil  which  is  terpeneless 
and  sesquiterpeneless  has  the  following  characters : 
sp.  gr.,  0-895  to  0-905;  optical  rotation,  —1°  to  —4°; 
citral  content,  64  to  74  per  cent.  ;  solubility  in  22°  over- 
proof  alcohol  (sp.  gr.  0-89),  1:16  to  20  ;  in  5°  overproof 
alcohol  (sp.  gr.  0-9137),  1  :  6  to  10  ;  in  12J°  underproof 
alcohol  (sp.  gr.  09347),  1:75  to  125,  all  the  solutions 
remaining  perfectly  clear. — F.  Shdn. 

Lemongrass  oil.     E.  J.  Parry.     Perfum.  and  Essent.  Oil 
Rec,  1913,  4,  40. 

Samples  of  lemongrass  oil  tested  in  the  West  Indies  were 
always  clearly  soluble  in  three  volumes  of  70  per  cent, 
alcohol,  but  on  arrival  in  London,  they  were  found  to  be 
insoluble  in  alcohol  when  tested  in  the  same  way.  This 
change  is  probably  due  to  the  oxidation  of  an  olefin ic 
terpene.  After  several  years'  storage  the  citral  value 
had  dropped  by  4  to  5  per  cent,  from  what  it  had  been  on 
arrival  in  England.  Cochin  lemongrass  oil  behaves  in  a 
similar  way  on  transport  and  storage. — F.  Shdn. 

Peppermint  oils  ;  Japanese .     J.  C.  Umney.     Pcrtum. 

and  Essent.  Oil  Rec,  1913,  4,  32—33. 

A  number  of  recent  samples  of  partially  dementholised 
Japanese  peppermint  oils  had  a  free  menthol  content  of 
43-0  to  50-8  per  cent.,  and  a  menthol  ester  content  of  8-4 
to  14-4  per  cent.  The  high  percentage  of  ester  is  unusual. 
This  may  possibly  be  due  to  the  distillation  of  the  oil  from 
a  different  species  to  that  formerly  utilised.  Adulterated 
American  oils  give  reactions  with  glacial  acetic  acid  and 
nitric  acid  as  well  as  with  formaldehyde  and  citric  acid 
(see  this  J.,  1912,  45).  Pure  oils  of  English,  French, 
Italian  and  American  origin  give  an  intense  colouration, 
whilst  Japanese  oils  only  give  a  faint  colouration. 

— F.  Shdn. 


Lecithin ;    Determination  of 


in  lecithin  preparations, 


etc.     R.  Cohn.     Z.  offentl.  Chem.,  1913,  19,  54—62. 

The  determination  of  lecithin  may  be  divided  into  three 
parts,  namely,  the  extraction  of  the  lecithin  from  the 
material,  its  purification,  and  the  determination  of  the 
phosphoric  acid  in  the  product  thus  obtained,  the  lecithin 
Em  ing  calculated  from  the  amount  of  phosphoric  acid  found. 
In  tho  majority  of  cases  the  following  method  of  extraction 
will  give  trustworthy  results.     From  1  to  2  grms.  of  the 
lecithin  preparation,  or  from  5  to  20  grms.  of  a  food  con- 
taining lecithin,  are  mixed  with  100  0.0.  of  96  per  oent 
alcohol  and  shaken  repeatedly  for  a  few  hours  ;  the  alcohol 
is  then  sejjarated  and  the  residue  is  boilod  for  some  hours 
with   a   further  quantity  of  alcohol   under  a   reflux   con- 
denser.     The  residue  from  this  extraction  is  then  ground 
i j  I >  with  sand,  and  th<;  hot  extraction  is  once  more  repeated. 
The    insoluble   portion    is,   finally,   extracted    for   2   hours 
with    boiling    chloroform.     Lecithin    preparations  trhteh 
have  been  kept  for  a  long  time,  or  wnieh  have  been  01 
heated,  require  to  be  extracted  with  hot  alcohol  for  some 
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20  to  30  hours  before  they  cease  to  yield  alcohol-soluble 
phosphorus  compounds.  The  united  alcoholic  extracts 
are  evaporated,  the  chloroform  extract  is  added  and  also 
evaporated,  and  the  residue  is  digested  for  2  hours  with 
about  100  c.o.  of  chloroform  in  order  to  separate  the 
lecithin  from  free  phosphoric  acid,  glyceryl-phosphoric 
acid,  etc.  ;  the  chloroform  solution  is  then  filtered  and 
evaporated.  For  the  determination  of  the  phosphoric 
acid  in  this  residue,  the  latter  is  either  incinerated  with 
the  addition  of  sodium  carbonate  and  potassium  nitrate, 
or  of  magnesia,  or  oxidised  by  heating  with  sulphuric 
and  nitric  acids  ;  the  resulting  phosphoric  acid  is  pre- 
cipitated with  magnesia  mixture  and  weighed  as  magnesium 
pyrophosphate.  If  desired,  an  intermediate  precipitation 
with  molybdic  acid  may  be  made.  These  methods  all 
yield  accurate  results,  but  the  method  in  which  the  residue 
is  ignited  with  magnesia  is  recommended.  The  quantity  of 
phosphoric  acid  (P205)  found  is  multiplied  by  tho  factor 
11-36  to  give  lecithin.  The  author  has  examined  many 
lecithin  preparations  and  finds  that  whilst  products  manu- 
factured by  reputable  firms  contain  from  95  to  98  per  cent. 
of  lecithin,  others  guaranteed  to  contain  upwards  of 
90  per  cent,  yield  far  less  than  this  quantity.  Foods 
stated  to  contain  a  certain  percentage  quantity  of  lecithin 
should  yield  within  9  per  cent,  of  the  guaranteed  quantity. 
Products  sold  as  soluble  lecithin  and  prepared  by  the 
saponification  of  lecithin  consist  of  a  mixture  of  glyceryl- 
phosphoric  acid,  choline,  glycerol,  and  sodium  chloride, 
and  are  not  true  lecithin  preparations. — W.  P.  S. 


Arsenic    compounds;     Aromatic 


-.  I V.  Preparation 
of  3-nitro-<l-dimethylaminophenylarsinic  acid  and  3-nitro- 
4-hydroxyphenylarsinic  acid.  P.  Karrer.  Ber.,  1913, 
46,  515—517. 

/(-Dimethylaminophenylarsinic  acid  (Ger.  Pat.  200,065  ; 
this  J.,  1908,  999)  can  be  readily  nitrated  by  a  mixture 
of  glacial  acetic  and  nitric  acids,  and  the  3-nitro-derivative 
thus  obtained,  when  dissolved  in  sodium  hydroxide  solu- 
tion and  heated,  is  converted,  in  good  yield,  into  3-nitro- 
4-bydroxyphenylarsinic  acid,  which  serves  as  raw  material 
for  the  preparation  of  salvarsan  IV  (the  hydrochloride  of 
diaminodihydroxyarsenobenzene). — A.  S. 


Anilipyrine ;  Constitution  of  - 


-.  E.  Comanducci.  Boll. 
Chim.  Farm.,  1912,  51,  741—743.  Chem.  Zentr.,  1913, 
1,  837. 

The  author  has  found  that  a-anilipyrine  (m.  pt.  75°  C.) 
and  /3-anilipyrine  (m.  pt.  105°  C.)  are  not  chemical  com- 
pounds or  solid  solutions,  but  merely  crystalline  mixtures 
of  antipyrine  and  acetanilide,  from  which  antipyrine  may 
be  dissolved  by  a  small  quantity  of  water  or  acetanilide 
by  means  of  ether.  The  eutectic  mixture  of  the  two  sub- 
stances melts  at  45°  C.  and  contains  45  mols.  of  antipyrine 
and  55  mols.  of  acetanilide  per  cent. — A.  S. 

Salicylic    acid;     Solubility    of in  fatty    oils.     N.    0. 

Engfeldt.     Apoth.-Zeit.,  1913,  28,  182. 

According  to  the  author's  experiments,  the  percentage 
solubility  of  salicylic  acid  in  different  fatty  oils  is  as 
follows: — Seal  oil,  1-70;  cod-liver  oil,  1-86;  arachis  oil, 
1-88;  almond  oil,  208;  olive  oil,  2-14;  rape  oil,  217; 
poppy-seed  oil,  2-22 ;  sesame  oil,  2-61  ;  hemp-seed  oil, 
300;  linseed  oil,  304;  walnut  oil,  3-15;  cottonseed 
oil,  3-23  ;   castor  oil,  12-98.— A.  S. 

Acetaldehyde  in  paraldehyde  ;  Detection  of .     G.  Heyl. 

Apoth.-Zeit.,  1913,  28,  165—166. 

Foe  the  purpose  of  detecting  acetaldehyde  in  paraldehyde, 
1  grm.  of  the  latter  is  dissolved  in  100  c.c.  of  water.  10  c.c. 
of  the  solution  are  diluted  to  50  c.c.  and  10  c.c.  of  this 
shaken  with  20  drops  of  freshly  prepared  1  per  cent. 
sodium  nitroprusside  solution  and  3  drops  of  piperidine. 
If  a  distinct  blue  colouration  is  produced  at  this  dilution, 
the  paraldehyde  contains  more  than  the  4  per  cent,  of 
acetaldehyde  allowed  by  the  German  Pharmacopoeia. 
Mctaldehyde  gives  no  reaction  (see  also  this  J.,  1912, 
458).— F.  Shdn. 


Determination   of  malic   and   tartaric   acids   in   the   same 
solution.     Dunbar.     See  XXIII. 

Patents. 

Powders  for  medical,  toilet  and  like  purposes.  R.  Marcus, 
Frankfort  on  the  Maine,  Germany.  Eng.  Pat.  25,220, 
Feb.  5,  1912. 

Powders  for  medical,  toilet  and  similar  purposes  are 
mixed  with  an  artificial  chemically  pure  silicic  acid  pre- 
pared by  the  osmotic  process. — F.  Shdn. 

Tar  colloid  with  curative  properties ;  Process  for  the  pro- 
duction of  a  light-coloured .  I.  Bugarsky,  Buda- 
pest, Hungary.  Eng.  Pat.  28,168,  Dec.  6,  1912. 
Under  Int.  Conv.,  Jan.  3,  1912. 

A  light-coloured  tar  colloid  (b.  pt.  220° — 300°  C.  at  20 
mm.)  with  curative  properties  is  prepared  from  oil  of  cade 
by  fractional  distillation  under  reduced  pressure. — F.  Shdn. 

Hydrogen  peroxide  [urea  and  acetanilide] ;   Solidified , 

and  process  of  forming  the  same.  F.  E.  Stockelbach, 
Assignor  to  F.  Stearns  and  Co.,  Detroit,  Mich.  U.S. 
Pat.  1,051,926,  Feb.  4,  1913. 

Acetanilide  (say  2  grms.)  is  dissolved  in  hydrogen 
peroxide  of  23 — 25  per  cent,  (say  1000  grms.),  urea  (say 
600  grms.)  is  added,  and  the  whole  is  evaporated  to 
dryness.— J.  T.  D. 

Pharmaceutical  product  [compound  of  urea  and  hydrogen 

peroxide] ;     Manufacture    of   a .     P.    A.    Newton, 

London.  From  Farbenfabr.  vorm.  F  Bayer  und  Co., 
Elberfeld,  Germany.  Eng.  Pat.  7767,  March  30,  1912. 
Addition  to  Eng.  Pat.  1555,  Jan.  20,  1911. 

See  Addition  of  June  17,  1912,  to  Fr.  Pat.  436,095  of 
1911  ;  this  J.,  1912,  1200.— T.  F.  B. 

Pharmaceutical  product  [compound  of  urea  and  hydrogen 
peroxide].  M.  Stern,  Assignor  to  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elberfeld,  Germany.  U.S.  Pat. 
1,052,762,  Feb.  11,  1913. 

See  Fr.  Pat.  436,095  of  1911  ;  this  J.,  1912,  409.— T.  F.  B. 

Pharmaceutical    compounds    [dihydroxyphenyl-a-propanol- 

amine]  ;   Manufacture  of .     P.  A.  Newton,  London. 

From  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germany.     Eng.  Pat.  8957,  April  16,  1912. 

See  U.S.  Pat.  1,044,778  of  1912;  this  J.,  1913, 161.— T.F.B. 

l-Dimethylaminobutene-3     and     l-dimethylamino-2-methyl- 

butene-3  ;  Manufacture  of .     P.  A.  Newton,  London. 

From  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germany.     Eng.  Pat.  12,620,  May  28,  1912. 

See  Ger.  Pat.  254,529  of  1912  ;  this  J.,  1913,  212.— T.  F.  B. 

Pyrazolone  derivative.  F.  Stolz,  Assignor  to  Farbwerke 
vorm.  Meister,  Lucius,  und  Briining,  Hochst  on  Maine, 
Germany.     U.S.  Pat.  1,035,240,  Feb.  18,  1913. 

See  Eng.  Pat.  10,538  of  1912  ;  this  J.,  1912,  702.— T.  F.  B. 


and 


Diaminodi[hydr]oxyarsenobenzene  ;   Derivatives  of - 

process  of  making  same.  G.  Komdorfer  and  B.  Reuter, 
Assignors  to  Farbwerke  vorm.  Meister,  Lucius,  und 
Briining.  Hochst  on  Maine,  Germany.  U.S.  Pat. 
1,053,300,  Feb.  18,  1913. 

See  Ger.  Pat.  245,756  of  191 1  ;  this  J.,  1912,  604.— T.  F.  B. 

Iminopyrimidine-s  ;      Manufacture     of    acetyl     d,  motives 

of    the   alki/hitcd .     E.    Witte,    Grooa-Iichterfelde, 

Assignor  to  Chem.  Fabr.  auf  Actien,  vorm.  E.  Schering, 
Berlin.     U.S.  Pat.  1,053,690,  Feb.  18,  1913. 

See  Fr.  Pat.  409,223  of  1909  ;  this  J.,  1910,  719.— T.  F.  B. 
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XXII.-EXPLOSIVES  ;    MATCHES. 
Explosive*;     Action    of  low   temperature*   on 


-.  A. 
Knag  and  D.  Florontin.  Comptes  rend.,  1913,  156. 
804  -006. 

sarativk  experiments  at  the  ordinary  temperature 
and  at  — 190°  C.  (liquid  nitrogen) showed  that  the  sensitive- 
ness of  explosives  to  detonation  is  considerably  diminished 
at  low  temperatures,  and  this  is  the  case  whether  the 
explosive  itself,  the  detonator,  or  both  be  cooled.  Pro- 
vided the  detonation  be  surruient  to  explode  the  whole  of 
the  explosive  contained  in  the  cartridge,  the  explosive 
force  (as  measured  by  the  Trauzl  lead  block)  and  the  speed 
of  propagation  of  the  explosion  wave  are  not  appreciably 


affected  by  cooling. 


A.  S. 


Patent. 


/'  ■  rmination    of 


<      R.    8mith.     U  8 


Erplosice  charges  ;   Method  of  casting .     Cast  explosin 

charge.  E.  Sokolowski,  Hamburg,  Assignor  to  E.  I.  du 
Pont  de  Nemours  Powder  Co.,  Wilmington,  Del.  U.S. 
Pats.   1,054,049  and  1,054,147,  Feb.  25,  1913. 

See  Or.  Pat.  885,026  of  1911  ;  this  J.,  1913,  214.— T.  F.  B. 

XXIII.— ANALYTICAL  PROCESSES. 

Silver,  Marine,  sulphuric  acid,  etc.;    Flask  for  volumetric 

determination  of .     W.  X.  Iwanow.    J.  Russ.  Phvs. 

Chem.  Soc,  1913.  45,  66—69. 

Yulhard's  method  gives  results  which  are  about  0-4  per 
cent,  too  high  (or  too  low),  when  used  for  the  estimation 
of  silver  (or  chlorine).     This  inaccuracy,  which  is  due  to  i 

rption  of  ammonium  thiocyanate  by  the  silver 
thioi -vallate,  may  be  avoided  by  using  for  the  titration  a 
beaker  w  ith  vertical  or  slightly  tapering  sides  and  a  conca\  e 
The  central  part  of  the  base  is  blown  into  the  form 
of  a  spherical  bulb,  which  juts  up  into  the  body  of  the 
beaker  and  leave--  a  distance  of  not  more  than  0-5  em. 
between    itseH   and  the   main   wall   of  the   beaker.     The 

ipttate  formed    falls  through  this  narrow  space  to  the  ' 
bottom  of  the  beaker,  where  it  remains  even  after  rotation 
Of  the  vessel.     When  the  end-point  is  approached,   the 

of  the  beaker  are  thoroughly  mixed  by  vigorous  j 
shakine,  the  precipitate  being  allowed  to  settle  again  \ 
before  the  titration  is  continued. The  final  red  colouration 

ind  to  persist  for  -><jm<-  bours,  whereas  that  obtained  in 
the  ordinary  way  disappears  in  the  course  of  a  few  minutes. 
The  above  proi  edure  yields  results  identical  with  those 
given  by  Mohr's  volumetric  method  or  by  the  gravimetric 
method.— T.  H.  P. 


A. 


Di'ilytis ;     .V'  w    apparatus    for    quantitative    

Golodctz.     Chem.-Zeit.,  1913,  37,  259—260. 

In  the  usual  methods  of  carrying  out  separations  by  dialysis, 

illipossfMn  to  recover  the  crystalloid  consti- 
tuent- on  aoeount  of  the  very  large  volume  of  water  that 

ban  to  be  need.     En  order  to  gi  '■  over  this  difficulty   the 

author  uses  an  apparatu-  based  on  the  same  principle 
as  the  Boxhlei  extractor.  The  cylindrical  dialyser  i 
rx-nt  within  itself  as  to  form  a  tall  narrow  annular  (hand  ei 
in  which  the  substance  under  examination  is  placed.  The 
dialyser  in  supported  in  ft  wide  glass  tubs  connei  ted  below 
with  a  distilling  frank  and  above  with  a  condenser,  the 
r  communicating  also  l'v  s  separate  tube  with  the 

llinu    fla>k.      Water    i-    distilled    from    the    flask,    the 

m  passes  to  the  com  md  the  condensed  tratei 

drop  rounding  the  dialyser.'—  A.  S. 


Dept.  Bureau  of  Chem.,  Circular  No.  102,  Oct. 

10,   I'd  2. 

MoDmi  tnon  of  the  Outzeit   method  ribed   by 

rid  lilac  k  ft  hi-  J  1007,  1116)  are  proposed  togethei 
with  new  mean*  of  determining  comparatively  large 
quantitii  snic  and  iration  and  concentration 

from    organic    and    inorganic    substances.     A    modified 

■  ed    and   stannous   chloride    i 

•  I  for  use  in  sensitising  the  zinc  employ) 


stannous  chloride  in  conjunction  with  potassium  iodide 
affords  a  convenient  means  of  reducing  arsenates  to 
arsenites  before  treatment  in  the  apparatus.  Quantities 
of  arsenic  exceeding  10  mgrms.  may  bo  determined  by 
passing  the  gases  evolved  from  the  apparatus  into  mercuric 
chloride  solution,  and  determining  the  arsenic  either  by 
titration  with  iodine  solution  or  by  weighing  the  calomel 
formed  on  heating  the  solution.  The  arsenic  present  in  a 
substance  may  be  concentrated  and  separated  from  such 
metals  as  copper,  antimony,  etc.,  by  the  addition  of  sodium 
phosphate  and  precipitation  with  magnesium  salts,  the 
arsenic  being  carried  clown  with  the  ammonium  magnesium 
phosphate  precipitate. — W.  P.  S. 

Malic  and  tartaric  acids  in  the  same  solution  ;  Determination 

of .     P.  B.  Dunbar.     U.S.  Dept.  Agric,  Bureau  of 

Chem.,  Circular  No.  105,  Oct.  4,  1912. 

Solutions  of  both  malic  and  tartaric  acids  when  treated 
with  uranyl  acetate  show  an  increased  rotation,  which, 
within  certain  limits,  is  proportional  to  the  concentration 
(see  this  J.,  1911,  1177,  1407) ;  both  acids  reduce  definite 
quantities  of  potassium  permanganate  in  alkaline  solution 
and  form  oxalic  acid  quantitatively.  Hence  it  is  possible 
to  calculate  the  amounts  of  malic  and  tartaric  acids  in  a 
solution,  knowing  the  total  change  in  the  rotation  of  the 
solution  on  treatment  with  uranyl  acetate,  and  also  either 
the  amount  of  potassium  permanganate  reduced  or  the 
amount  of  oxalic  acid  formed.  The  details  of  the  method 
are  as  follows : — 85  c.c.  of  the  solution  are  rendered 
slightly  alkaline  with  sodium  hydroxide,  and  5  grms.  of 
sodium  acetate  are  dissolved  in  the  mixture,  which  is 
then  rendered  acid  with  citric  acid  and  diluted  to  100  c.c. 
About  30  c.c.  of  this  solution  are  shaken  for  3  hours  with 
from  2  to  3  grms.  of  uranyl  acetate  ;  if  all  the  latter  dissolves 
more  must  be  added.  After  filtration,  the  solution  is 
polarised  in  a  200  mm.  tube,  and  the  reading  in  degrees 
Ventzke  observed  calculated  to  the  basis  of  the  original 
solution.  If  optically-active  substances  other  than  malic 
and  tartaric  acids  are  present,  50  c.c.  of  the  original  solution 
must  be  treated  with  an  excess  of  dry  powdered  lead 
acetate,  filtered,  the  excess  of  lead  removed  from  the 
filtrate  by  means  of  anhydrous  sodium  sulphate,  and  the 
solution  polarised.  The  difference  between  the  two 
readings  will  give  the  rotation  due  to  the  uranium  complexes 
of  the  two  acids.  The  quantity  of  permanganate  reduced 
by  the  mixed  acids  is  determined  by  rendering  a  portion 
of  the  solution  alkaline  with  sodium  hydroxide,  adding  an 
excess  of  about  3  grms.  of  the  latter,  and  heating  the 
mixture  with  50  c.c.  of  a  1-5  per  cent,  permanganate 
solution  on  the  water-bath  for  1  hour.  The  mixture  is 
then  acidified  with  sulphuric  acid  and  the  excess  of 
permanganate  titrated  with  oxalic  acid  solution.  In  the 
presence  of  other  substances  which  reduce  permanganate 
but  do  not  form  oxalic  acid,  the  amount  of  the  latter  may 
be  determined  in  the  usual  way  by  titration  with  per- 
manganate ;  1  c.c.  of  1-5  percent,  potassium  permanganate 
solution  is  equivalent  to  0-0299  grm.  of  crystallised 
oxalic  acid.  Let  x  be  the  grms.  of  malic  acid,  and  y  the 
grms.  of  tartaric  acid,  per  100  c.c.  of  solution,  a  the 
polarisation  in  degrees  Ventzke  in  a  200  mm.  tube  after 
treatment  with  uranyl  acetate,  and  h  grms.  of  potassium 
permanganate  required  to  oxidise  100  c.c.  of  the  solution, 
thenx  =  —  0-0185a  +  0-17206,  and  y=0-0248a  +  0-2436/*.  If 
c  equals  grms.  of  oxalic  acid  yielded  by  100  c.c.  of  the 
solution,  t  hen  r  =  — 0-020<z  +  0-233c, and  y  =  0-023a+0-331r. 
The  data  taken  into  account  in  these  equations  are  :  One 
grm.  of  malic  acid  in  100  c.c.  will  show  a  rotation  of 
— 27-77°  V.  after  treatment  with  uranyl  acetate,  and 
1  grm.  of  tartaric  acid  per  100  c.c.  a  rotation  of  19-61°  V.  ; 
I  Tin.  of  malic  acid  reduces  2-82!l7  grms.  of  potassium 
permanganate,  and  1  grm.  of  tartaric  acid  reduces  2-l<'(>~ 
grms.   of  permanganate.      In   the  ease  of  fruit  juices  and 

olutions,  containing  sugars,  50  c.c.  of  the  solution    ire 

mixed  with  about  150  <.c.  of  95  per  cent,  alcohol,  anil  the 
mixed     acids    an-     precipitated     with     lead     acetate;      the 

precipitate  is  collected  on  a  filter,  washed  with  80  per 
cent,  alcohol  until  free  from  sugars,  then  decomposed  with 
dilute  sulphuric  acid,  the  lead  sulphate  is  removed  by 
filtration  and  the  alcohol  by  evaporation,  and  the  resulting 
solution  of  the  acids  is  treated  as  described. — W.  P.  S. 
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Tryptic    protein    hydrolysis ;     Measurement    of 


by 


determination  of  the  tyrosine  liberated.  S.  J.  M.  Auld 
and  T.  D.  Mosscrop.  Chem.  Soc.  Trans.,  1913,  103, 
281—284. 

The  estimation  of  tyrosine  formed  during  tryptic  digestion 
is  best  effected  (see  Brown  and  Millar,  Chem.  Soc.  Trans., 
1906,  89,  145)  by  absorption  of  bromine.  The  test  liquid 
is  acidified  with  hydrochloric  acid  to  which  sodium  bromide 
is  added  and  titrated  with  standard  sodium  bromate 
solution.  The  end  point  of  the  reaction  is  not  at  all  sharp, 
but  it  may  be  made  so  by  the  use  of  methyl  violet  or 
gentian -violet  as  an  outside  indicator.  The  colour  is 
olive-green  in  acid  solution,  changing  to  a  deep  bluish- 
violet  in  presence  of  traces  of  free  bromine.  The  indicator 
is  made  of  1  per  cent,  strength  in  70  per  cent,  alcohol,  and 
10  drops  are  added  to  10  c.c.  of  5  per  cent,  hydrochloric 
acid.  This  liquid  is  dotted  over  a  white  tile  and  tested 
with  the  experimental  liquid.  The  hydrochloric  acid  in 
the  tyrosine  solution  should  be  between  2  and  5  per 
cent.  The  addition  of  the  sodium  bromate  is  carried  out 
in  a  stoppered  bottle  which  is  shaken  for  30  seconds 
between  successive  additions. — E.  F.  A. 

Determination  of  ethylenic  and  acetylenic  hydrocarbons  in 
gaseous  mixtures.     Lebeau   and   Damiens.     See  IIa. 

New  Prussian  regulations  for  official  tests  of  inks.     Hinrich- 
sen.     See  IV. 

Testing    of  parchment   papers.     Fortini    and    Ceccherelli. 

See  V. 

Detection  of  gelatin  in  finishing  materials.     Schmidt.     See 

VI. 

Determination  of  sulphur  trioxide  in  sulphur-furnace  gases. 
Richter.     See  VII. 

Iodometric  determination  of  persulphuric  acid.     Miiller  and 
v.  Ferber.     See  VII. 

Determination  of  alkalis  in  rocks.     Krishnayya.     See  VII. 

Determination  of  free  acid  or  base  in  aluminium  sulphate. 
Iwanow.     See  VII. 

Analysis    of    copra.     Allen     and     Auerbach.     See    XII. 

Determination  of  soaps  in  lubric/iting  greases.     Marcusson. 

See  XII. 

Volumetric  use  of  titanous  chloride  for  the  determination  of 
invert  sugar.     Radlberger  and  Siegmund.     See  XVII. 

Use  of  the  refractometer  in  sugar-house  work.     Determin- 
ation of  dry  substance.     Cross.     See  XVII. 

Modification  of  the  Clerget  method  of  determining  sucrose 
in  molasses.     Cross  and  Taggart.     See  XVII. 

Accurate  determination  of  alcohol  by  means  of  permanganate, 
even  in  very  dilute  solutions.     Barendrecht.     See  XVIII 

Influence  of  ammonium  sulphate  in  the  polarimetric  deter- 
mination   of    lactose.     Jahnson-Blohm.     See    XIXa. 

Determination  of  alkaloids  in  cinchona  bark.     Gaze.  See  XX. 

Determinfition    of   lecithin    in    lecithin    preparations,    etc. 
Cohn.     See  XX. 

Detection  of  acetaldehyde  in  paraldehyde.     Heyl.     See  XX. 

Erratum. 

Page  215,  col.  1,  lino  3  from  bottom;    also  col.  2,  line  2 
from  top,  for  "bisulphatc"  read  "sulphate." 


Patents. 

Analysis  of  gases  ;  Apparatus  for  use  in .     J.  Harger, 

Liverpool.     Eng.  Pat.  9623,  Apr.  23, 1912. 

The  apparatus  is  of  the  type  in  which  the  gas  is  treated 
with  reagents  in  a  chamber  of  constant  volume,  and  the 
amount  of  gas  absorbed  by  each  reagent  is  determined  by 
observing  the  reduction  in  pressure.  The  apparatus 
comprises  a  cylindrical  chamber  or  gas-holder,  of  which 
the  cover  forms  the  diaphragm  of  an  aneroid  barometer. 
The  movements  of  the  diaphragm  are  transmitted  to  a 
pointer  which  can  be  adjusted  to  zero  irrespective  of  the 
atmospheric  pressure.  In  one  form,  the  reagents  are 
placed  in  vertical  tubes  connected  at  each  end  with  the 
gas-holder  through  stopcocks.  By  opening  both  cocks, 
the  reagent  is  allowed  to  flow  into  the  holder,  and  the 
tube  is  filled  with  gas.  After  absorption,  the  reagent  is 
caused  to  flow  back  by  tilting  the  apparatus.  A  separate 
tube  may  be  provided  for  each  reagent.  In  another 
form,  the  reagents  are  placed  in  the  gas-holder  in  capsules 
which  are  broken  in  turn.  For  this  purpose,  the  cover 
of  the  gas-holder  is  formed  by  a  ground-glass  plate  which 
carries  the  aneroid  and  also  carries  the  capsules  suspended 
beneath.  The  capsules  may  be  broken  by  sliding  the 
cover  so  as  to  crush  them  against  the  wall  of  the  holder, 
or  so  as  to  drop  them  to  the  bottom  of  the  holder.  The 
aneroid  may  be  filled  with  a  liquid  which  extends  into  a 
graduated  capillary  tube. — A.  T.  L. 

Flue    and  furnace   gases  ,     Testing    instrument  for . 

A.    Schmid,    Zurich,    Switzerland.     Eng.    Pat.    25,046, 
Nov.  1,  1912.     Under  Int.  Conv.,  Nov.  11,  1911. 

In  a  glass  instrument,  adapted  for  collecting  and  analysing 
gases,  a  reservoir,  containing  the  absorption  liquid, 
communicates  by  means  of  a  three-way  tap  with  a  gradu- 
ated measuring  vessel.  The  three-way  tap  is  so  bored 
that  in  one  position  it  seals  the  reservoir,  but  affords 
communication  between  the  measuring  vessel  and  the 
atmosphere,  in  which  position  the  instrument  is  filled 
with  the  gas  to  be  examined.  The  second  position  of  the 
tap  seals  the  measuring  vessel  from  the  atmosphere,  but 
affords  communication  between  it  and  the  absorption 
reservoir,  in  which  position  the  gas  under  examination  is 
treated  with  the  absorbing  liquid.  The  third  position  of 
the  tap  seals  the  measuring  vessel  from  both  the  reservoir 
and  the  atmosphere,  and  in  this  position  the  unabsorbed 
gas  is  brought  to  atmospheric  pressure  and  its  volume  is 
measured. — O.  R. 

Gas   mixtures;     Method   and   apparatus  for   testing . 

T.  M.  Eynon,  Philadelphia,  Pa.     U.S.  Pat.   1,052,412, 
Feb.  4,  1913. 

Air  and  the  mixture  of  gases  are  respectively  forced  by 
a  suitable  pump  or  other  device  into  the  alternate  limbs 
of  a  U-shaped  gas-density  measurer.  Each  limb  of  the 
U-tube  has  a  pressure  gauge,  the  gauges  having  co-axial 
needles.  Registering  devices  are  superposed  above  the 
gauges. — W.  H.  C. 

Gas  analysis  ;    Apparatus  for  — — .     P.   Eyer.     Ger.   Pat. 
256,218,  Sept.  27,  1911. 

The  apparatus  consists  essentially  of  a  U-shaped  tube, 
one  limb  of  which  is  provided  with  a  graduated  scale, 
below  which  is  a  stopcock  of  such  construction  that  this 
limb  can  be  either  closed  or  put  in  communication  with 
the  atmosphere  or  with  the  other  limb.  There  is  also 
a  two-way  stopcock  in  the  bend  of  the  U-tube.  A  suitable 
absorption-reagent  is  poured  into  the  ungraduated  limb  of 
the  U-tube  until  it  reaches  to  the  stopcock  below  the 
graduated  scale,  and  this  stopcock,  after  the  one  in  tin- 
bend  of  the  U-tube  has  been  closed,  is  turned  to  com- 
municate with  the  atmosphere.  The  j;as  to  be  tested  is 
drawn  through  the  graduated  limb  to  displace  the  air,  and 
then  a  definite  volume  of  it  is  collected  by  dosing  the 
Stopcock.  The  latter  is  t  lien  turned  to  bring  the  gas  anil 
absorption-reagent  into  oontact,  and  the  apparatus  is 
shaken  for  some  time.  On  now  opening  the  stopoook  in 
the  bend  of  the  Q-tube,  the  absorption-reagenl  rises  in 
the  graduated  limb  to  an  extent  corresponding  to  the 
volume  of  gas  absorbed. — A.  S. 
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Fermentation ].     k.  Eppens,  Berlin. 

Eng.  Pat.  26,696,  Nov.  80,  1!>12. 
Is  i  fermentation  Baecharometer  in  whioh  the  pressure  ol 
the  carbon  dioxide  generated  by  the  fermentation  of  the 
ir  i-  measured  by  means  of  a   manometer  containing 
urv  or  other  liquid,  the  fermentation  chambers  are 
.1  from  the  measuring  chamber  by  diaphragms 
.\   .»r  the  like)  which  are  permeable  to  gases  hut   not 
to  the  mercury  or  other  liquid  used  in  the  manometer,  so 
that    the   liquid  cannot    run   out    during   transport.     The 
manometer  i-  connected  on  the  one  hand  with  a  fermenta- 
tion chamber  containing  the  liquid  to  he  tested  and  on 
the    other    hand    with    a    similar    fermentation    chamber 
•  dning  the  .same  quantity  of  yeasl   together  with  a 
itral  liquid,  bo  that  the  error  caused  by  the  glycogen 
m    the   yeasl    i-  compensated    by   the  counter-pressure 
i    in    the    second    fermentation    chamber.     Both 
fermentation  chambers  are  closed  to  the  outside  air  by 
istable  flexible  diaphragms  by  which  the  manometer 
o. — J.  F.  B. 


inflammabh  gases  in  tl><  atmosphert  ;    Apparatus 

\ing    th<  and    quantity    of .      A. 

Paris      Ei  .    Pat.  3628,  Feb.  1:5.  1912. 

f  1011  :  this  J.,  1011.  1337.— T.  F.  B. 

tparatus.     Fr.  Pat.  447, ."562.     See  V. 

■'■od  of  i  •"/  tht  content  of  butter-fat  in  butter. 

V.8.    Pat.    1,052,098.     See  X.IX.A. 


Books  Received. 

EmoDUcnos    to    thk    Physics    and    Chemistry    of 
dm.     By   K.     Hatsiukk.     J.  and  A.  Churchill, 
Ion.     1911     Pri.  ••  2-.  tid.  net. 

Tin  .  75  by  ">{  ins.,  is  an  enlarged  reprint  of  articles 

the  "'  Chemical  World."  baaed  on  a  course  of 

i  at  the  Sir  John  <  lass  Technical  Institute. 

B7  pages  of    subject    matter,    14 

ill, j  .   and  alphabetical   indexes  of  subjects  and 

md  include-  sections  on  the  properties  and 

ition    of    colloid-    (suspenaoids    and    emulsoids), 

ope,     viscosity,     Brownian     movement, 

ture,  properties,  etc.),  surface  tension 

id-orption,  and  applications  of  the  science  of 

Thk    M\mi  5       PHTTBIC    Amu    \si>    Alkali, 

with  thk  Collates  u.   Bsakchbs.     A   Theoretical 

CiM'Tif  \i.  Tbbatisi      l'-'   Qeobgi  I.inck,  PhD. 

pi  n  u- in  the  Federal  Technical  Bigh  School. 

/  I     i  tl     Edition.     Volume    I..    Sulphuric 

I.    II.    and    III.     Gurcey    and    Jaokson, 

Bow,      London,      E.C.      1913.      Price 

■Jphui  ic  acid,  is     ol  ually  a 
work  in  •  P        I     II.  and  III.),  each  mea  m 

-     of    subject 

with   l">7  illustration      Part    II     196   pagea,  with 

P    ••     III..    \'MI    |  :'  h    IT»    i'lii 

I  by  alphabetical  indexi  and 

the  whole  work  (VoL  L).   The  rubied  matt 

-   follow-  :     Part    I.    i  •    ,    Hi    tOI  ical 

and  I'l'ifict  ure  of  tulphuric  acid. 

!•  .  ■  ,f  the   sulphuric  acid    manufacture, 

I       (ttL)   Proper!  i>       and    anal\-i-    of 

d    oxirh  ii'l-    of  rulphui . 

(iv.  of  sulphur  dioxide.      I'm-.t   [I.   (v.)  < 

(vi.)    I'  .     of    t  |,e 

iL)  The  chamber  process,     (viii.) 
nlphuric   acid.     Part   III.  (ix.)  CoiK 
icid.     ix.)  Arrangem  nlphuric 

mber  process  ;    yields  and  <  • 

or  fuming  oil  of  vitriol, 
anhydride,    (xii.j  Other     pi 
dphuric  acid,    'xiii.)  By-products  of 


the  manufacture  of  sulphuric-  acid,  (xiv.)  Applications 
of  sulphuric  acid,  and  statistics,  (xv.)  Addenda  (pages 
1543     1577). 

Food  Inspection  and  Analysis.  For  the  use  of  Public 
Analysts.  Health  Officers,  Sanitary  Chemists,  and  Food 
Economists.  By  Albert  E.  Leach,  S.B.  Late  Chief 
Analyst  of  the  Massachusetts  State  Board  of  Health,  etc. 
Revised  and  enlarged  by  Andrew  L.  Winton,  Ph.D., 
Chief  of  the  Chicago  Food  and  Drug  Inspection  Labora- 
tory, Bureau  of  Chemistry.,  U.S.  Dept.  of  Agriculture. 
Third  Edition.  John  Wiley  &  Sons,  New  York. 
Chapman  and  Hall,  Ltd..  London.  1913.  Price  S7.50, 
or  31s.  tid. 

VOLUME  measuring  9£  ins.  by  7  ins.,  and  containing  974 
pages  of  subject  matter,  with  278  illustrations,  and 
an  alphabetical  index.  The  illustrations  include  4U 
mierophotographic  plates  of  pure  and  adulterated  foods, 
and  of  adulterants.  The  subject  matter  is  classified  as 
follows: — I.  Food  analysis  and  official  control.  II.  The 
laboratory  and  its  equipment.  III.  Food,  its  func- 
tions, proximate  components,  and  nutritive  value. 
IV.  General  analytical  methods.  V.  Microscope  in  food 
analysis.  VI.  The  refractometer.  VII.  Milk  and  milk 
products.  VIII.  Flesh  foods.  IX.  Eggs.  X.  Cereals 
and  their  products,  legumes,  vegetables,  and  fruits.  XI. 
Tea,  coffee  and  cocoa.  XII.  Spices.  XIII.  Edible  oils 
and  fats.  XIV.  Sugar  and  saccharine  products.  XV. 
Alcoholic  beverages.  XVI.  Vinegar.  XVII.  Artificial 
food  colours.  XVIII.  Food  preservatives.  XIX.  Artifi- 
cial sweeteners.  XX.  Flavouring  extracts  and  their  sub- 
stitutes.    XXI.  Vegetable  and  fruit  products. 

A  Foundation  Course  in  Chemistry  for  Students  of 
Agriculture  and  Technology.  By  J.  W.  Dodgson 
and  J.  Alan  Murray.  Longmans,  Green  &  Co.,  39, 
Paternoster  Row,  London,  New  York,  Bombay,  and 
Calcutta.     1913.     Price   3s.   6d.   net. 

Volume  measuring  7i  ins.  by  5  ins.,  and  containing  234 
pages  of  subject  matter,  with  17  illustrations,  an  appendix 
wit  h  weights,  measures,  and  questions,  and  an  alphabetical 
index.  The  subject  matter  is  classified  as  follows : — 
I.  Matter  and  energy.  II.  Air.  III.  Chief  gases  of  the 
atmosphere.  IV.  Water.  V.  Hydrogen.  VI.  General 
principles.  VII.  Oxides,  acids,  bases,  and  salts.  VIII. 
Limestone.  IX.  Common  salt.  X.  Sulphur.  XL  Ashes. 
XII.  Sand,  clay,  etc.  XIII.  Organic  matter.  XIV. 
Paraffins  and  their  derivatives.  XV.  Coal  tar.  XVI. 
Some  common  metal?. 

Die     Anwendung    hoher    Drucke    bei    Chemischen 
Vokuangen  und  eine  Nachbildung  des  Entstehum: 9 
FBOZESSES     der    Steinkohle.      Von     Dr.     Friedrii  I! 
Beeqius.     Wilhelm    Knapp's    Verlag.     Halle    (Saale). 
1913.     Price  M.  2.80. 

Volume  measuring  9j  by  GJ  ins.,  and  containing  58  p 
of  subject  matter.     Dedicated  to  the  memory  of  Richard 

Abegg.      In  the  text  are  four  ill  list  rat  ion.-,  and  t  he  follow 

classification  is  observed  : — I.  Systematic  consideration  « »f 
the  part  played  by  pressure  in  chemical  reaction  .  II. 
Investigations  <>n  work   with   high   pressures.      III. 

■  1 1  ion      and      formation      of      calcium      peroxide.      IV. 

React  ion-  wit  h  superheated  water.     Combust  ion  ol  i  arbon 
with  liquid  water.     V.  The  demonstration  of  the  pro 
of  formation  of  coal  in  the  laboratory,      f 
1912,  665.) 

KlM  i  'lllii.se;     IS     DIE    ClIKMISCHE    LABORATORIUM8PEAXII 

Mm  i  »B1  I  n    liiii   Tk<  iisikkr   UND    La BORANTEN.       VOD 

Dr.  E.  Kedbsdy.     Wilhelm  Knapp's  Verlag,     Ballea.8. 
1913.     Price  II.  6.80. 

Vol, i  mi  in.  asuring9j  by  6j  ins.,  and  containing  ITT  pa 
ubject    matter,  u  it  h  67  illustrations,  followed  ir 

alphabetical  index  of  subjects.  The  subject  mattei 
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THE  REACTION  OF  METALS  AND  ALLOYS  WITH 
NITRIC  ACID. 

BY   J.    H.    STANSBIE,    B.SC.    (LOND.),    F.I.C. 

The  investigations  described  in  this  paper  are  a  continu- 
ation of  those  already  published  (this  J.,  1906,  45,  1071  : 
1908,  365  :  1909,  268).  They  deal  with  the  metals  and 
alloys  of  copper,  arsenic,  zinc,  silver,  and  bismuth.  The 
apparatus  has  been  modified  and  extended,  and  the  work 
developed  on  somewhat  new  fines,  while  special  efforts  have 
been  made  to  obtain  pure  materials  for  the  experiments. 

The  acid  was  redistilled  from  a  Wurtz  flask  with  the 
addition  of  2  c.c.  of  a  strong  solution  of  silver  and  barium 
nitrates.  The  first  portion  of  the  distillate  was  rejected, 
and  the  distillation  stopped  before  all  the  acid  had  passed 
over.  The  distillate  was  then  bleached  by  drawing  a 
current  of  pure  dry  air  through  the  liquid  heated  to  60°  C. 
in  a  water  bath.  When  colourless  an  ozone  tube  was 
interposed  between  the  air  purifier  and  the  bleaching 
apparatus,  and  ozonised  air  aspirated  for  an  hour,  and 
continued  until  the  acid  had  cooled  nearly  to  the  room 
temperature. 

This  acid  had  a  specific  gravity  of  1394,  and  contained 
2'2  mgrs.  of  nitrous  acid  per  litre.  From  the  care  taken  in 
the  preparation  of  the  acid,  and  the  removal  of  lower 
oxides  of  nitrogen  it  seems  most  probable  that  nitric 
acid  quite  free  from  nitrous  acid  is  practically  unobtainable 
by  distillation  and  bleaching. 

The  metals  were  carefully  selected,  and  in  some  cases 
further  purified  in  the  laboratory  before  use.  The  melting 
and  alloying  was  done  in  carbon  crucibles,  and  the  metals 
and  alloys  were  allowed  to  cool  in  the  crucible  under  a 
layer  of  charcoal  so  as  to  prevent  absorption  of  gases 
from  the  air. 

Section  I. 

Alloys  of  Copper  and  Arsenic. 

In  the  investigations  described  in  previous  papers 
the  results  of  experiments  with  alloys  of  copper  and  arsenic 
are  given,  and  as  they  are  of  considerable  importance  it 
was  decided  to  carry  out  another  series  of  experiments 
with  similar  alloys  and  entirely  new  apparatus  in  which 
the  liability  to  error  Is  reduced  as  far  as  possible. 

This  apparatus  is  shown  in  Fig.  1.     The  reaction  vessel, 
A,  is  specially  designed  to  exclude  rubber  from  contact 
with  the  acid  solution  and  the  gases  arising  therefrom. 
It  consists  of  a  cylindrical  vessel  of  thin  glass,  into  the  top 
of  which  is  fused  a  syphon  tube  extending  nearly  to  the 
bottom,  a  delivery  tube  for  the  introduction  of  the  acid 
also  reaching  nearly  to  the  bottom,  a  tubulure  into  which 
a  thermometer  is  ground,  and  an  exit  tube  for  the  escape 
of  gas.     The  top  of  the  vessel  slopes  upwards  from  all  parts 
to  the  delivery  tube  so  that  when  liquid  is  run  into  the 
vessel  every  trace  of  gas  can  be  displaced.     A  burette,  B, 
to  contain  the  measured  volume  of  acid  solution  which  is 
run  into  it  from  a  pipette,  is  attached  to  the  acid  delivery 
tube.     The  long  limb  of  the  syphon  is  fixed  on  when  the 
vessel   is    in    position.     The    thermometer    is    accurately 
ground  to  fit  the  tubulure,  and  with  a  thin  film  of  vaseline 
on  the  upper  part  is  perfectly  gas  tight.     The  vessel  is 
arranged  so  that  it  can  be  partially  immersed  in  the  water 
bath,  C.     The  gas  delivery  tube  is  connected  with  the  two- 
way  tap,  D,  to  the  second  tube  of  which  a  wash  bottle,  E, 
is  attached  ;     the  third  tube  being   connected    with   the 
absorption  apparatus,  F,  which  is  connected  to  the  gas 
burette,  G. 


The  method  of  conducting  an  experiment  is  as  follows  : — 
The  metal  or  alloy  is  reduced  to  filings  which  are  first 
magneted  and  then  sifted  through  fine  gauze  to  separate 
dust  and  through  a  sieve  with  60  meshes  to  the  inch  to 


Fig.  l. 

remove  coarser  particles.     The  weighed  quantity  of  the 
metal,  0"8  grm.,  is  introduced  into  the  dry  reaction  vessel, 
A,  which  is  then  fixed  in  position.     The  air  in  the  tube  be- 
tween the  wash  bottle,  E,  and  the  tap,  D,  is  displaced  by 
water  from  the  bottle,  and  the  connections  made.     The 
absorption   apparatus,   F,   containing   25   c.c.   of  sodium 
hydroxide  solution  in  the  larger  tube  and  10  c.c.  in  the 
smaller  one,  is  connected  to  the  two-way  tap.     The  acid 
solution  is  measured  into  the  burette  and  allowed  to  displace 
the  air  from  the  connecting  tube,  but  not  to  run  into  the 
vessel.     The  syphon  tube  is  fixed  on,  and  the  open  end 
connected  with  the  hydrogen  holder  from  which  a  steady 
stream  of  hydrogen  is  passed  through  the  apparatus  to 
displace  the  contained  air.     About  a  litre  of  hydrogen, 
collected  over  a  dilute  solution  of  pyrogallol,  is  used  for 
each    experiment.     The    absorption    apparatus    is    then 
connected  with  the  gas  burette  which  is  filled  with  a  weak 
solution,  1  per  cent.,  of  sodium  hydroxide.     The  end  of  the 
syphon  tube  is  closed  and  the  water  bath  containing  water 
at  75°  C.  is  placed  in  position.     When  the  thermometer 
in  the  reaction  vessel  becomes  stationary  the  acid  solution 
is  allowed  to  enter  in  a  slow  stream.     The  reaction  com- 
mences at  once,  and  the  gas  liberated  passes  through  the 
apparatus  and  collects  in  the  burette.     The  nitric  peroxide, 
which  can  be  seen  in  the  reaction  vessel  during  the  whole 
time  of  dissolution,  is  completely  removed  by  the  sodium 
hydroxide  in  the  absorption  tubes. 

When  the  metal  is  dissolved,  water  is  allowed  to  enter 
the  vessel  from  the  burette,  B,  until  the  gas  is  displaced  to 
the  tap,  D.  The  solution  in  the  absorption  tubes  is  run 
through  the  tap  into  a  250  c.c.  flask.  This  is  readily 
done  by  increasing  the  pressure  of  the  gas  in  the  burette.  ( !. 
The  tubes  are  then  rilled  with  water  and  emptied  twice 
through  the  tap  funnel,  and  the  gas  in  the  connecting 
tube  between  D  and  F  is  displaced  by  water  from  K. 
Finally  the  whole  of  the  gas  is  displaced  into  the  gas  burette 
which' is  then  disconnected  and  allowed  to  stand  tor  a  few- 
minutes  before  determining  the  temperature,  pressure  and 
volume  of  the  gas. 

The  solution  in  the  reaction  vessel  is  syphoned  into 
a  500  c.c.  flask,  containing  excess  of  sodium  hydroxide 
solution   of   known  strength,   by   running   in    water  from 
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the  burette.      When  the  apparatus  has  been  well  washed 
the  solution   in   the   tla-k   is   made  up  to   the  mark,  well 
shaken  and  allowed  to  stand  for  the  hydroxide  precipitate 
'  t  le. 

The  pa  in  the  burette  is  analysed  to  determine  the 
nitric  oxide,  hydrogen,  and  nitrogen  present.  A  known 
volume  of  oxygen,  in  excess,  is  passed  through  tho  lower 
tap  of  the  burette  in  a  rapid  stream.  This  unites  with  the 
nitrie  oxide,  and  the  nitrie  peroxide  so  formed  is  rapidly 
cbed  by  the  Bodinm  hydroxide  solution.  When  the 
volume  of  the  residual  gas.  which  now  contains  hydrogen 
nitrogen  and  the  excess  oxygen,  is  constant,  its  volume 
i>  noted. 

The  neutralisation   of  the  nitrous  acid   by  the  sodium 
hydroxide  solution  in  the  burette,  prevents  the  absorption 
iv  of  tli  oxygen  during  the  interval  between 

the  removal  of  the  nitric  oxide  and  the  analysis  of  the 
-t  this,  a  measured  volume  of  oxygen 
was  passed  into  the  gas  burette  through  the  solution  into 
which  the  nitrie  oxide  from  an  experiment  had  already  been 
absorbed.  This  tot  was  repeated  three  times  with  the 
same  volume  of  gas.  and  proved  conclusively  that  no  absorp- 
tion take-  place  in  the  mass  of  the  solution,  and  is  therefore 
even  less  likely  to  take  place  through  its  Mirtace. 

Part  of  the  residue  is  drawn  off  into  a  measuring  burette, 
measured,  mixed  with  more  hydrogen  and  exploded  in 
an  explosion  bulb  to  determine  the  residual  oxygen. 
The  hydrogen  is  then  determined  in  another  portion  of  the 
residue  by  mixing  with  purified  air  and  exploding  as  before. 
The  volume  of  nitrogen  is  obtained  by  difference. 

The  volumes  of  nitric  oxide  and  nitrogen  are  corrected 
for  temperature,  pressure,  and  water  vapour,  and  their 
volumes  at  N.  T.  P.  found.  The  weights  of  the  gases  can 
then  be  calculated  from  their  volumes,  and  also  the  weights 
of  nitric  acid  corresponding  with  the  weights  of  nitrogen 
they  contain. 

The  cleat  solution  is  syphoned  off  from  the  precipitated 

.-•r  hydroxide  for  tho  determination  of  the  nitrous  acid 

And  free  alkali  present  ;    and  the  hydroxide  solution  from 

the  absorption  tubes  i-  also  examined  for  nitrous  acid  anel 

alkali. 

The  volume  of  oxygen  in  the  residual  gas,  determined 

as  described  above,  gree   with   that  found  by 

dation  based  upon  the  assumption  that  the  volume 

of  oxygen  which  disappears  is  equal  to  one-third  thede- 

crease  in  the  total  volume  takine   place  when  oxygen  and 

mixed  together,  which  would  be  true 

if  nitric   peroxide   only   were   formed   and  dissolved.     On 

account   the  volume  of  nitric  oxide  present  in  the 

collected  gas  i-  obtained  by  difference  after  the  volumes 

of  nitrogen  and  hydrogen  have  been  determined  in  the 

bown  tint  this  disappearance  of  oxygen  is 
rption  through  the  surface  of  the  liquid  in 
r  the  nitric  peroxide  has  once  been  com- 

.  niL'e  there  is  a  tendency  to  the  formation 

of  nitri'-  acid  in  the  presence  of  water  vapour  when  oxygen 

.  excess.     In  that  ease  more  oxygen  would  disappear 

than  is  required  for  the  conversion  of  the  oxide  into  the; 

peroxide,  and  the  shortage  would  be  explained. 

Anoth'-r  explanation  is  that  some  of  the  nitrous  acid  is 

■  mposed  at  the  surfa<'-  of  the  liquid  in  the  burette  as 

follows:       3H.Vi        BN0,+2N0     'H   0,    and    that     part 

mem  oxygen  i-  used  up  in  reoxidismg  the  liberated 
ride  ;  but  it  is  difficult  to  understand  now  this  could 
happen  in  the  prescr,  lium  hydroxide,  even  though 

olutiou. 
In  working  through  a  complete  experiment  the  follov. 
quantities  are  obtained  : — 

volume  of  nitric  oxide  in  the  collected  gas. 
J    volume  of  nitrogen  in  the  collected  jras. 

(3]  of  nitrous  acid  in  the  main  solution. 

_-ht  of  excem  of  alkali  in  the  main  solution. 

■  of  nitrous  acid  in  the  absorption  tul 

■  of  alkali  ne  I  in  the  absorption  '  il 
;hl  of  ammonia  in  the  main  solution. 

•at  of  nitric  acid  in  tie-  measured  volume  of 

odium  hydroxide  in  the  solu- 

1  to  neutralise  the<  i  md  precipitate  the 

copper  from  its  knows.    Therefore  ft  m  possible 


to  calculate  the  weight  of  acid  which  has  been  transformed 

in  tho  dissolution  of  the  metal  or  alloy,  and  to  compare 

this  with  the  sum  of  the  weights  of  the  products  calculated 

hack  to  nitric  acid  for  comparison.     In  this  way  the  results. 

may  be  cheeked,  and  a  general  view  of  the  reactions  obtained. 

n,,  .     HN03      HNO3      HNO,  HNO. 

Iheratmsgivenby  -=^3-;  —^  .   ^~-  and  -^ 

are  employed  for  this  purpose.  In  the  following  example 
tho  details  of  an  experiment  are  given,  and  the  results 
for  the  series  of  copper  arsenic  alloys  are  collected  in  table  I. 
All  weights  are  given  in  milligrams,  and  volumes  in  cubic 
centimetres. 


EXAMPLE. 

Weight  of  alloy  containing  0-25  per  cent,  of  arsenic   . 

,,      ,,  nitric  acid  in  20  c.c.  of  1-14  sp.  gr 

Volume  of  gas  collected  in  gas  burette   

, ,        , ,  oxygen  added 

,,        , ,  residual  gas  after  removal  of  nitrie  oxide 

, ,        , ,  hydrogen  in  the  residue 

,,        ,,  oxygen  in  the  residue    

,,        ,,  nitrogen  introduced  with  oxygen    


Then  128-5- — 112-7=  volume  of  nitrogen  in  the  gas  . . 
and  185-4— (72-1 +  15-8)=  vol.  of  nitric  oxide  in  the 

gas 

Temperature  and  pressure=750  m.m.  and  17°  C 

Volume  of  dry  nitric  oxide  at  N.T.P = 

,,    ,,    nitrogen  at  N.T.P = 

Weight  of  nitric  acid  equivalent  to  the  nitric  oxide  . . . .  = 
, ,            , ,          , ,        nitrogen    = 

Weight  of  nitrous  acid  in  the  main  solution = 

,,      , ,  nitric  acid  equivalent = 

,,      ,,  nitrous  acid  in  absorption  tubes = 

, ,      , ,  nitric  acid  equivalent = 

,,      ,,      ,,        ,,  ,,  to  alkali  neutralised  = 

,,      ,,  nitric  peroxide  = 

,,      ,,  sodium  hydroxide  in  main  solution   = 

, ,      , ,      , ,  , ,  after  neutralisation  . . . .  = 

, ,      , ,      , ,  , ,  used  for  neutralisation  . .  = 

, ,      , ,  nitric  acid  equivalent : 

Then  5198—4833=365  ;  and  256  +  83  + 1 4-8    = 

and  4833  +  353-8=5186-8  compared  with  5198  in  the 
volume  of  acid  used. 


800 
5198 
185-4 
92-8 
128-5 

72-1 

38-5 

2-1 

112-7 

15-8 

97-5 

89 
14-4 
256-0 
83-0 

115-1 

154-2 

7-2 

9-7 

14-8 

3-3; 


3955 
886 

3069 
4833 
353-8 


An  examination  of  the  table  will  make  it  clear  that  while 
the  qualitative  reactions  for  copper  and  its  alloys  with 
arsenic  are  the  same,  the  quantitative  results  vary  in  tho 
manner  already  described.  That  is,  the  volume  of  nitric 
oxide  and  weight  of  nitrous  acid  decrease  and  increase  as 
the  content  of  arsenic  in  the  alloys  increases.  Also  it  is 
seen  from  cols.  2  and  5  that  there  is  an  intimate  relation 
between  the  nitric  oxide  and  the  nitrous  acid,  for  when  the 
volume  of  the  one  is  smaller  than  would  be  expected  the 
weight  of  the  other  is  greater  ;  which  is  evidence  that  the 
liberation  of  nitric  oxide  is  dependent  upon  the  formation 
of  nitrous  acid.  The  formation  of  nitric  peroxide  is  shown, 
and  the  variations  are  probably  due  to  small  changes  in  the 
temperature  of  the  parent  solution.  The  same  applies 
to  the  nitric  oxide.  It  is  also  clear  from  col.  3  that  the 
volume  of  nitrogen  liberated  increases  and  decreases  with 
the  increase  in  the  content  of  arsenic. 

In  cols.  6  and  7  the  weights  of  nitrous  acid  in  the  absorp- 
tion tubes  and  the  weights  of  alkali  neutralised,  calculated 
to  nitrous  acid,  are  given  for  comparison  ;  and  it  is  seen 
that  in  most  cases  there  is  such  a  close  approximation  as 
to  indicate  that  nitrate  onlv  is  formed  as  shown  by  the 
equation  :  NO?  +  NO  +  2NaHO  =  2NaN02  +  H  ,0. '  The 
excess  of  alkali  neutralised  over  nitrous  acid  formed  il 
no  doubt  duo  to  small  quantities  of  acid  being  carried 
over  from  the  reaction  vessel  by  the  escaping  gases. 

Col.  8  shows  the  weights  of  acid  transformed  in  the 
reactions  by  which  nitric  oxide,  nitrogen,  nitric  peroxide, 
and  nitrous  acid  are  formed;  and  it  is  noticed  that  there 
is  a  minimum  transformation  for  the  alloys  containing 
about  0*25  per  cent,  arsenic. 

Reference  to  ools.  0  and  10  will  indicate  the  d< 

accuracy   which    may    be  expected  from   the   method   and 
apparatus,  which  is  such  thai  only  reactions  that  take  p] 

to  a  very  limited  extent  could  be  missed. 

The  cause  of  the  variations  in  the  general  result 
most  probably  the  increase  in    the    reactions    by    which 
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nitrogen  is  set  free,  and  although  the  ammonia  in  the  main 
solution  was  not  determined  in  every  case  there  is  abundant 
evidence  of  its  formation.  Thus  an  increased  formation  of 
ammonia  in  the  presence  of  nitrous  acid  is  sufficient  to 
account  for  an  increase  in  the  nitrogen  set  free,  if  it  is 
assumed  that  the  reaction  expressed  by  the  equation 
takes  place,  NH3  +  HN02  =  N2  +  2H20. 


heating  of  the  solution  as  long  as  gas  was  expelled  from  it. 
On  the  other  hand,  Gladstone  examined  the  solution 
obtained  by  dissolving  the  alloys  at  room  temperatures  under 
condit:ons  in  which  as  little  gas  as  possible  was  evolved. 
He  found  that  nitrous  acid  decreases  and  ammonia  increases 
in  the  solution  as  the  content  of  zinc  in  the  alloys 
increases. 


Table  I. 
Copper  and  Copper- Arsenic  Alloys. 


1. 

•> 

3. 

4. 

5. 

6. 

7. 

i. 

i      »• 

10. 

HNO3  cal- 

Alkali neu- 

culated from 

Percentage 

Nitric 

Nitric 

Nitrous 

Nitrous  acid 

tralised  in 

NO,N2  and 

data  ob- 

of arsenic 

oxide 

Nitrogen 

peroxide 

acid  in 

in  the 

the  absorp- 

total HN02 

tained  to 

Excess  0  r 

as  deter- 

liberated 

liberated 

liberated 

the  main 

absorption 

tion  tubes 

calculated 

compare 

deficiency 

mined. 

volume. 

volume. 

weight. 

solution. 

tubes. 

calculated 

to  nitrous 

acid. 

to  HN03  for 
comparison. 

with  5198 

in  solution 

used. 

Of    HNO3. 

0-00 

113-8 

6-8 

4-1 

154-9 

8-4 

13-1 

573 

5205 

+  7 

0-01 

108-0 

11-0 

3-5 

117-2 

7-2 

9-7 

528 

5199 

+   1 

0-05 

101-8 

9-5 

5-4 

141-5 

11-1 

13-9 

538 

5183 

— 15 

0-10 

101-2 

11-1 

3-9 

122-2 

8-0 

9-7 

517 

5198 

0 

0-13 

94-6 

11-5 

3-5 

124-6 

7-1 

11-0 

504 

5170 

—28 

0-25 

90-7 

14-4 

3-5 

115-0 

7-2 

11-0 

503 

5187 

—11 

0-50 

95-8 

14-2 

3-1 

122-4 

6-3 

6-6 

519 

5186 

—12 

0-78 

101-9 

12-4 

4-3 

121-2 

8-8 

102 

528 

5188 

—10 

0-92 

94-2 

11-7 

3-6 

136-7 

7-4 

10-6 

520 

5192 

—  6 

1-45 

98-3 

12-1 

4-2 

129-6 

8-5 

10-2 

525 

5220 

+  22 

1-92 

97-3 

11-5 

5-3 

148-2 

7-2 

8-0 

543 

5185 

—13 

2-43 

97-5 

13-8 

3-3 

161-9 

6-7 

11-0 

572 

5227 

+  29 

2-98 

103-3 

11-6 

3-3 

146-4 

6-7          | 

8-8 

558 

5227 

+  29 

There  seems  to  be  no  reason  to  alter  the  opinion  already 
expressed  that  the  primary  cause  of  the  variations  in 
the  renctions  of  these  alloys  with  nitric  acid  is  the  formation 
of  a  solid  solution  of  copper  arsenide  in  copper  which  sets 
up  a  reaction  by  which  ammonia  is  formed,  and  that  the 
effect  increases  with  the  concentration  of  this  solution 
up  to  about  025  per  cent,  arsenic,  be3'ond  which  it  dimin- 
ishes. 

It  is  well  known  that  the  arsenide  soon  begins  to  separate 
from  the  solution  in  alloys  containing  more  than  0-25 
per  cent,  of  the  metal.  Similar  remarks  apply  to  the  alloys 
of  copper  with  antimony  and  phosphorus. 

Copper-Zinc  Alloy". 

The  reactions  of  copper-zinc  alloys  have  been  studied 
by  Acworth  and  Armstrong,  who  found  that  with  alloys 
rich  in  copper  the  reactions  were  similar  to  those  of  copper 
itself.  They,  however,  only  dealt  with  the  gases  set  free 
during  the  dissolution  of  the  metal  and  by  the  subsequent 


It  was  thought  that  the  method  and  apparatus  used  for 
the  copper-arsenic  alloys  might  be  employed  for  the  ex- 
amination of  a  series  of  copper-zinc  alloys  of  known 
composition.  These  alloys  were  prepared  from  pure 
metals,  so  that  the  effects  of  impurities  upon  the  results 
obtained  need  no  consideration. 

It  is  well  known  that  the  two  metals  when  dissolved 
separately  give  quite  distinct  sets  of  reactions,  which  will 
serve  to  show  the  general  effects  of  alloying  in  their  case. 

In  the  experiments,  the  results  of  which  are  given  in  Table 
II.,  800  mgrs.  of  the  alloy  in  the  form  of  sifted  filings 
and  20  c.c.  of  dilute  nitric  acid  (so.  gr.  1-149)  containing 
5427  mgrs.  of  the  acid  were  used.  The  temperature  was 
kept  as  near  65°  C.  as  possible,  but  was  more  difficult 
to  control  than  with  the  copper-arsenic  alloys,  as  the  rate 
of  action  increases  with  the  content  of  zinc.  The  difficulty, 
however,  was  overcome  by  reducing  the  temperature  of  the 
water  bath  as  the  zinc  increasesd  in  the  alloys.  Otherwise 
the  experiments  were  carried  out  exactly  as  described 
at  the  beginning  of  this  section. 


Table  II. 


1.  . 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

1 

9. 

10. 

11. 

HNO, 

calculated 

Alkali 

NO,N2, 

from  the 

Nitric 

Nitric 

Nitrous 

Nitrous 

neutralised 

total 

data  ob- 

Percentage 

oxide 

Nitrogen 

peroxide 

acid  in 

acid  in 

in  the 

HNO. 

tained  to 

ExCCM  or 

Ammonia 

of  zinc. 

liberated. 

liberated 

liberated. 

the  main 

the  ab- 

absorption 

and  XH, 

compare 

deficiency 

in  tin-  main 

volume. 

volume. 

weight. 

solution. 

sorption, 
tubes . 

tubes  cal- 
culated to 
nitrous 
acid. 

calculated 

to    HNO3 
for  com- 
parison. 

with  5427 
in    the 
solution 
used. 

of  HNO,. 

solution. 

1 

0-0 

113-8 

6-8 

4-1 

154-9 

8-4 

13-1 

573 

+    7 

2 

20-9 

115-2 

4-7 

4-8 

188-7 

9-6 

9-3 

614 

5391 

—36 

»»e 

3 

30-2 

117-5 

6-0 

4.4 

170-5 

9-0 

11-7 

608 

5443 

+  I*; 

0-6 

4 

42-8 

114-8 

6-7 

6-0 

133-7 

12-2 

16-2 

562 

5444 

+  17 

1-0 

D 

52-9 

129-8 

8-2 

4-2 

78-5 

8-6 

1S-5 

;>:{<» 

:,\i:, 

—  2 

2-4 

B 

68-1 

116-2 

7-4 

5-3 

90-5 

10-S 

28«8 

509 

5411 

—16 

3  0 

7 

82-8 

114-5 

7-8 

4-8 

63-4 

9-6 

IS-ll 

47'.» 

5440 

+  13 

8 

100-0 

24-2 

11-6 

2-2 

19-2 

4-6 

9-9 

290 

5882 

—95 

L8-0 

314 
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The  gas  oolleoted  from  the  dissolution  of  zinc  contained 
of  nitrous  oxide,  which  in  not  given  directly  in  the 
table,  Imt  is  included  in  ools.  8  and  9.  As  t  he  nas  «  as  passed 
through  the  absorption  tubes  it   is  probable  thai   some 
nit)  le  was  dissolved,  anil  this  would  aocounl   for 

boom  of  (he  M  mgrms.  of  acid  given  in  col.  10  as   uol 

cd. 

The    results    for    fcha   alloys    given    in    the    table    bring 

•    in  a  clear   manner  the  general  characteristics  of  the 

reactions  of  the  oopper-xinc  scries  with  nitric  acid;    while 

r  pure  oopper  and  pure  /.inc.  which  are  given  for 

comparison,  show  the  great  difference  in  the.  reactions  of 

the  individual  metals. 

The   influence   of   the  copper   in   the   alloys   is   seen   in 

the  steady  liberation  of  nitric  oxide,  as  shown  by  the  results 

collected  in    col.  2;    and  that  of  the  zinc  by  the  uniform 

pease    in     tin'    weight    of    nitrous    acid    left    in    the 

solution,     col.     5,    and     the    increase    in    the    ammonia, 

col.     11.      The    relation    between    the    volume    of    nitric 

ml    the    weight    of    nitrous    acid    given    in    cols. 

2  and  •").   !>ne  5.   give*  support   to  the  statement   already 

made  that  the  «>\ide  is  the  product  of  the  decomposition 

he  acid,  for  an  increase  in  the  one  is  accompanied  by  a 

decrease  in  the  other.     The  cause  of  the  variation  with  this 

particular  alloy  is   probably  due  to  a  somewhat  higher 

a\"'  mperature  during  the  reaction. 

The  results  given  in  cols.  0  and  7,  although  irregular, 
serve  to  show  that  nitrous  acid  only  is  formed  from  the 
nitric  jn-roxide  and  nitric  oxide  passing  into  the  absorp- 
tubes.  The  irregularities  are  no  doubt  due  to  acid 
carried  over  from  the  reaction  vessel  by  the  escaping 
gasea 

The  gradual  decrease  in  the  weight  of  acid  transformed 
in  the  reactions,  as  shown  in  col.  8,  is  perhaps  the  most 
instructive  feature  of  the  table,  since  it  shows  the  increasing 
influence  of  the  zinc  through  the  series,  for  while  there 
is  a  ceneral  resemblance  of  the  reactions  to  those  of  copper 
t,  it  dci :  -  the  content  of  zinc  increases.     The 

liar  variations  in  the  reactions  are  no  doubt  due  to  the 
alio.  Ting  of  one  or  more  solutions,  and  is  another 

example  of  marked  influence  which  solid  solutions  exert 
upon  the  properties  of  alloys  containing  them. 

The    accur .  initiation    of    nitrous    oxide    in    the 

presence  of  nitric  oxido  is  a  difficult  problem  in  gas  analysis, 
and  considerable  attention  has  been  given  to  it  in  connec- 
tion with  the  work  on  the  copper-zinc  alloys,  as  it  was 
necessary  to  prove  the  presence  or  absence  of  the  gas 
in  th<-  gaeeom  products  of  the  reactions.  To  this  end 
a  number  of  experiments  were  made  with  the  gases  obtained 
by  the  dissolution  of  zinc  and  lead  in  nitric  acid  ;  and 
with  mixtures  of  gases  of  known  composition. 

If  th<-  nitric  oxide  is  first  removed  by  mixing  with  the 

gas  a  known  volume  of  oxygen  the  exact  volume  of  oxygen 

left  in  the  residue  is  not  known,  for  reasons  already  stated. 

The  :trous  oxide  present  in  the  original  gas  cannot 

be    determined   exactly   by  exploding  the   residue  with 

BH  of  hydrogen. 

The  determination  of  nitric  oxide  in  a  mixture  of  gases, 

-bin;;  the  gas  into  an  alkaline  solution  of  potassium 

sulphito   as   recommended    by    DiVBTS*   iJ  accurate  in  the 

is,  but  when  nitrous  oxide  is  present 

that  gas  is  dissolved  to  an  extent  that  renders  the  method 

M    except    for    qualitative    work.     Alcohol    is    also 


It  is  well  known  that  nitrous  oxide  forms  an  explosive 
mixture  with  hydrogen,  but  the  latter  gas  must  bo  present 
in  very  moderate  excess  or  the  mixture  will  not  explode. 
Sometimes  a  mixture  which  is  not  sufficiently  concentrated 
to  explode  under  normal  conditions  may  be  exploded  if  the 
pressure  of  tho  gas  in  the  explosion  bulb  is  increased 
before  sparking  it,  but  this  does  not  raiso  the  limit  very 
much.  If,  however,  there  is  free  oxygen  in  tho  mixture 
any  nitrous  oxide  is  reduced  and  its  volume  can  be  calcu- 
lated provided  that  tho  volume  of  oxygen  present  is 
known.  But  if  nitric  oxide  has  been  removed  by  oxygen 
the  volume  of  tho  latter  gas  left  in  the  mixture  is  not 
known  accurately,  especially  when  the  volume  of  nitric 
oxide  to  be  removed  is  relatively  large.  This  has  been 
already  referred  to,  and  prevents  the  accurate  determination 
of  nitrous  oxide.  When,  however,  the  volume  of  nitric 
oxide  is  relatively  small  the  excess  of  oxygen  actually 
present  approximates  closely  to  the  volume  calculated 
from  the  decrease  in  volume  due  to  the  absorption  of 
nitric  peroxide. 

When  much  nitric  oxide  is  present  the  following  pro- 
cedure has  been  found  to  give  good  results  : 

(1)  The  nitric  oxide  is  removed  from  the  mixed  gases 
by  the  addition  of  a  measured  volume  of  oxygen. 

(2)  A  measured  volume  of  the  residual  gas  is  exploded 
with  excess  of  hydrogen. 

(3)  The  nitrous  oxide  is  absorbed  from  another  portion 
of  the  residual  gas  by  placing  it  over  alcohol. 

(4)  The  residue  from  (3)  is  washed  to  free  it  from 
alcohol  vapour  and  the  oxygen  determined  by  placing 
it  over  alkaline  pyrogallate  solution. 

By  cpmparing  the  contraction  in  volume  taking  place  in 
(2)  with  that  calculated  from  the  volume  of  oxygen  found 
in  (4)  the  presence  or  absence  of  nitrous  oxide  in  the 
original  gas  is  indicated. 

This  method  was  applied  to  the  examination  of  the  gas 
obtained  from  an  experiment  with  the  copper-zinc  alloy, 
containing  82-8  per  cent,  of  zinc,  in  which  the  absorption 
tubes  were  omitted,  so  that  the  only  possible  absorption 
of  nitrous  oxide  should  be  through  the  surface  of  the 
solution  in  the  gas  burette,  and  this  is  known  to  be  very 
slow  when  the  percentage  of  the  gas  is  low. 

Tho  results  prove  that  if  nitrous  oxide  is  one  of  the 
gaseous  products  of  the  reactions  when  copper- zinc  alloys 
are  dissolved  the  quantity  is  too  small  to  be  detected. 

Bismuth  and  Copper. 

The  similarity  of  the  reactions  of  copper  and  bismuth 
is  dealt  with  in  this  J.,  1908, 365,  and  it  is  stated  that  nitrous 
acid  must  be  present  in  the  nitric  acid,  and  that  the 
dissolution  of  the  metal  depends  upon  the  formation  of 
their  nitrites.  It  was  thought  however  that  a  further 
test  with  the  apparatus  shown  in  Fig.  1,  would  be 
useful,  and  a  sample  of  pure  bismuth  was  prepared  for 
the  experiment,  which  was  carried  out  exactly  as  described 
above.  Equal  weights  of  the  two  metals  require  different 
weights  of  acid  for  their  dissolution  so  for  better  com- 
parison a  weight  of  bismuth  equivalent  to  800  mgrs.  of 

208  x  800  X  2 
copper,  and  found  from  the  relation      «~  57      o     =   1745, 

was  taken,  so  that  the  same  weight  of  acid  would  be  con- 
cerned in  both  reactions. 


Table 

III. 

1. 

2. 

8. 

4. 

5. 

6. 

f  meUI 
ussotred. 

Volume  of  nitric 
oxi'le  liberated. 

Volume  of 
nitrogen  liberated. 

Nitrous  acid  in  the 
main  solution. 

Nitrous  acid  in  the 
absorption  tubes. 

Nitric   acid 
transformed. 

... 

1746 

105*1 

li 

7-0 
6-8 

169-7 
1 54-9 

6-9 
8-4 

569 

57:! 

purpose,   for  although  it  dissolves  nitron, 
oxide   readily,    it    al-o   diSBOlveS   nitric    oxide,   so   that,    the. 
gasea  canno'  r.iU;>\  bv 


H99,  p.  82. 


20  c.c.  of  1-14  acid  were  used  and  tho  results  together 
with  those  for  copper  taken  from  Table  I.  are  given  in 
Table  111. 

The  similarity  of  the  reactions  of  the  two  metals  is 
quite  clear,  but  that  the  presence  of  nitrous  acid  is  necessary 
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is  not  demonstrated.  Veley  has  shown  that  the  lower 
acid  must  be  present  in  the  case  of  copper  and  couples 
bismuth  with  it,  but  as  far  as  the  author  is  aware  he  has 
not  given  any  statements  of  results  for  the  latter  metal. 

A  number  of  experiments  were  then  made  in  which  20  c.c. 
of  1-14  nitric  acid,  containing  0-04  mgr.  of  nitrous  acid, 
were  used.  The  temperature  of  the  acid  was  raised  to 
35°  C.  in  a  water  bath,  and  then  allowed  to  cool  slowly  to 
25°  C,  during  aspiration. 

(1)  Pure  air  was  aspirated  through  the  acid  for  one  hour. 
A  button  of  bismuth  weighing  6-2  grms.  was  then  introduced 
and  the  aspiration  continued  for  one  hour,  when  4  mgrs. 
of  metal  dissolved. 

(2)  The  button  was  immersed  for  one  hour  in  a  fresh 
portion  of  acid  without  aspiration  either  before  or  after 
immersion,  when  280  mgrs.  of  the  metal  dissolved. 

(3)  The  button  was  immersed  for  one  hour  in  a  fresh 
portion  of  the  acid  containing  50  mgrs.  of  urea  in  solution, 
when  48-3  mgrs.  of  the  metal  dissolved. 

(4)  The  button  was  put  into  a  fresh  portion  of  the  acid 
which  had  been  aspirated  for  an  hour  and  then  had  50 
mgrs.  of  urea  added  to  it,  when  40-8  mgrs.  of  the  metal 
dissolved. 

Experiments  (1),  (2)  and  (4)  were  repeated  with  copper 
in  the  place  of  bismuth,  and  the  weights  of  copper  dissolved 
were  1-9,  789-2,  and  177  mgrs.  respectively. 

It  would  appear  from  these  experiments  that  a  great 
similarity  does  exist  between  copper  and  bismuth  in  their 
reactions  with  nitric  acid  ;  but  there  are  points  of  difference 
which  should  be  noted.  The  dissolution  of  bismuth  under 
the  same  conditions  is  slower  than  that  of  copper.  Yet 
when  the  action  of  nitrous  acid  is  reduced  as  much  as 
possible  more  of  the  former  than  of  the  latter  metal  is 
dissolved,  but  when  the  nitrous  acid  is  allowed  to  exert 
its  action  the  opposite  is  the  case.  Further,  a  black  film, 
which  increases  with  the  length  of  exposure  to  the  acid, 
is  formed  on  the  surface  of  the  bismuth  in  all  cases,  and 
this  is  most  probably  an  oxidation  product  which  is 
insoluble  in  dilute  nitric  acid.  No  such  action  is  noticed 
in  the  case  of  copper. 

Section  II. 

Reactions  of  Silver  and  Copper. 

In  the  work  described  in  the  preceding  section  the  re- 
actions were  caused  to  take  place  rapidly  by  using  the  metals 
in  a  finely  divided  state,  and  by  raising  the  temperature 
of  the  acid.  In  this  section  the  experiments  have  been 
made  with  the  metals  in  the  form  of  plates  and  the  acid  at 
room  temperatures,  so  as  to  increase  the  time  required  for 
the  reactions. 


Fig.  2. 


The  form  of  the  apparatus  employed  for  this  purpose 
is  shown  in  Fig.  2.  It  consists  of  a  burette,  A, 
surrounded  by  a  water  jacket,  B,  in  which  a  thermometer 
is  suspended.  The  jacket  is  fitted  with  inlet  and  outlet 
tubes,  D  and  E,  by  which  the  water  in  it  can  be  easily 
renewed.  The  burette  is  emptied  through  a  long  tube 
into  the  measuring  flask,  C.  The  top  of  the  burette  may 
be  closed  either  by  the  bung  attached  to  the  pressure 
tube,  J,  or  by  the  one  connected  with  the  wash  bottle,  F, 
and  the  absorption  tube,  G,  as  required. 

Stiver. 

The  metal  was  prepared  by  dissolving  fine  silver  in 
nitric  acid,  precipitating  the  metal  as  chloride  by  hydro- 
chloric asid,  and  then  reducing  the  chloride  by  furion  with 
sodium  carbonate. 

An  experiment  is  conducted  as  follows  :  a  measured 
volume  of  the  acid  solution  is  run  from  a  pipette  into  the 
burette  and  allowed  to  come  to  the  temperature  of  the 
water  in  the  jacket.  The  metal  or  alloy  in  the  form  of 
a  rectangular  plate,  which  has  been  cleaned  by  scouring 
with  sodium  hydroxide  solution  and  then  with  fine  pumice 
powder,  is  washed,  dried  and  weighed.  It  is  then  swilled, 
placed  on  the  expanded  end  of  a  thin  glass  rod,  and  lowered 
into  the  acid  solution,  being  well  moved  about  to  detach 
any  bubbles  of  ah  clinging  to  the  surface.  The  rod, 
which  is  left  in  the  burette  till  the  end  of  the  experiment, 
has  a  hook  at  the  end  by  which  it  can  be  withdrawn.  The 
top  of  the  burette  is  closed  with  a  rubber  bung  coated 
with  paraffin  wax  and  fitted  with  an  angle  tube,  the  long 
limb  of  which  clips  into  water  in  the  cylinder,  J.  The 
time  and  temperature  at  the  beginning  of  the  experiment 
are  noted.  When  the  action  has  proceeded  to  the  assigned 
limit  the  bung  is  removed,  and  the  acid  solution  run  into 
a  measured  volume  of  sodium  hydroxide  solution  of  known 
strength  contained  in  the  flask,  C.  The  burette  is  filled 
up  and  emptied  three  times  to  ensure  thorough  washing  of 
the  tube  and  the  remaining  metal.  The  metal  plate  is  then 
taken  out,  dried  and  weighed.  The  solution  in  the  flask 
is  made  up  to  the  mark,  well  mixed,  allowed  to  stand  for 
the  precipitate  to  settle,  and  the  clear  solution  syphoned 
off.  It  is  then  titrated  for  nitrous  acid  in  solution,  with 
standard  permanganate,  and  for  excess  of  sodium  hydroxide, 
with  standard  acid,  using  methyl  orange  as  indicator. 

As  the  temperature  is  practically  constant  any  change 
in  pressure  in  the  burette  is  due  to  the  evolution  of  gas 
from  the  solution.  Nearly  the  whole  of  the  gas  liberated 
by  the  dissolution  of  silver  in  dilute  nitric  acid  is  nitric 
oxide.  Any  of  this  gas  escaping  from  the  solution  forms 
nitric  peroxide  by  union  with  the  oxygen  of  the  enclosed 
ah,  and  a  gradual  diminution  in  the  pressure  takes 
place,  due  to  the  absorption  of  the  higher  oxide,  until 
the  whole  of  the  oxygen  has  been  used  up.  Then  the 
pressure  gradually  increases  clue  to  the  replacement  of 
the  oxygen  by  nitric  oxide.  It  is  only  in  experiments  of 
long  duration  that  any  escape  of  gas  from  the  apparatus 
is  observed. 

In  the  first  experiment  made  as  described  above  a 
weighed  strip  of  sheet  silver  was  immersed  in  15  c.c.  <>f 
nitric  acid,  sp.  gr.  1-2,  and  allowed  to  remain  there  for 
50  minutes.  Bubbles  of  gas  commenced  to  escape  from 
the  surface  of  the  metal  almost  immediately,  and  the 
pressure  increased  slightly.  T=17°C.  The  weight  of 
silver  dissolved  was  1642  mgrms.,  and  that  of  nitrous  acid 
formed,  320  mgrms. 

It  was  considered  that  the  action  of  the   1-2   acid    \» 
too  rapid  for  the  purpose,  ami  a  number  of  experiment  s  were 
made  with  more  dilute  acid.     The  action  was  allowed  t" 
proceed  until  the  whole  of  the  metal  had  disappeared 

The  dissolution  as  indicated  by  the  appearance  of  small 
bubbles  of  gas  on  the  surface  01  the  metal  did  not  com- 
mence at  once.  The  time  between  the  immersion  oi  the 
metal  and  the  appearance  of  bubbles  increased  with  the 
dilution  of  the  acid.  The  action  was  allowed  to  pn.ee.  d 
through  the  night  BO  that  the  exact  time  required  for  the 
dissolution    was    not    determined.      The    Wttghl     of    a.  id 

=4-953  grms.  HNO„  was  kept  oonstant,  but  the  volume 

of  solution  varied  with  the  concentration. 
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\  n  the  metal  is  converted  into  nitrate  and  nitrite,  and 
the  weight  of  Mid  required  for  a  given  weight  of  the 
ru'-'aKin  beoaloolated  by  using  the  ratios  HX03 :  Ag=63  : 
107-9.  If  then  the  nitrons  aeid  found  in  solution  is 
calculated  to  nitric  acid  a  direct  comparison  can  be  made 
.  the  total  quantity  of  aeid  required.  The  results  are 
:i  in  Table  IV.  Weights  in  this  and  the  following 
tables    *  i    ■  rprconed  in  niilli-jraranie<. 

On  reference  to  the  table  it  Ls  seen  that  the  rate  of 
•hit  ion  Ls  considerably  reduced  by  the  dilution  of  the 
acid,  and  it  was  noticed  in  the  experiments  themselves 
tint  the  surface  of  the  metal  showed  no  simts  of  reaction 
for  a  length  of  time  which  increased  with  the  dilution  of  the 
acid.  This  is  clearly  brought  out  by  ex|>oriment  6  in  which 
no  difference  could  be  detected  in  the  weight  of  the  metal 
beforv  and  after  immersion,  and  the  solution  was  quite 
free  from  silver.  The  observations  generally  point  to  the 
conclusion  that  the  metal  is  not  dissolved  unless  the 
temperature  and  concentration  of  the  solution  are  such 
that  nitrate  or  nitrons  acid  fe  decomposed  with  evolution 
-.  The  tiiiiires  of  column  S  show  that  about  45  per 
cent,  of  the  acid  Ls  converted  into  nitrite. 

Ir.  the  next  scries  of  experiments  the  conditions  were 
kept  as  nearly  as  possible  the  same.  The  silver  was  in 
the  form  of  rolled  sheet  2(1  -.12  m.m..  and  the  time  of 
immersion  was  three  hours.  25  c.c.  of  1-104  acid  were 
need.     The  results  arc  given  in  Table  Y. 

From  the  weights  given  in  column  1  it  Ls  evident  that 
«li_rht  variations  in  the  conditions  during  an  experi- 
ment ha  rideraMe  influence  upon  the  rate  at  which 
the  metal  pa—es  into  solution  :  but  thLs  does  not  affect 
very  much  the  percentage  of  acid  transformed  into 
nitr; 


In  the  next  series  the  time  of  immersion  was  varied, 
but  the  other  conditions  were  kept  the  same  as  above.  The 
results  are  given  in  Table  VI.,  and  it  Ls  interesting  to  note 
the  increase  in  the  rate  of  dissolution  as  the  products  of 
the  reaction  collect  in  the  neighbourhood  of  the  dissolving 
metal.  It  is  generally  assumed  that  the  rate  increases 
as  the  quantity  of  nitrite,  not  nitrate,  increases. 

The  influence  of  tiitrous  acid.  Experiments  were  then 
made  to  test  the  effect  of  increasing  the  quantity  of  nitrous 
acid  usually  present  in  the  acid  solution  upon  the  rate 
of  dissolution  of  the  metal.  For  thLs  purpose  four  silver 
plates  were  cut  from  the  same  sheet  of  motal,  filed  together 
to  a  uniform  size,  cleaned,  dried,  and  weighed.  Four 
test  tubes,  in  each  of  which  was  placed  25  c.c.  of  the  acid 
solution  containing  4-46  grms.  of  nitric  acid,  but  different 
weights  of  nitrous  acid,  were  used.  The  test  tubes  were 
lit  ted  with  syphon  tubes,  and  supported  side  by  side  in  a 
water  bath  at  room  temperature.  The  pieces  of  motal 
were  dropped  in  at  intervals  of  ten  minutes  so  as  to  allow 
of  the  same  time  of  immersion  for  each  piece. 

The  solutions  were  syphoned  into  excess  of  sodium 
hydroxide,  also  at  intervals  of  ten  minutes,  and  the  clear 
solutions  examined  as  before.  The  results  are  embodied 
in  Table  VII. 

It  is  quite  clear  from  the  results  that  the  presence 
of  nitrous  acid  accelerates  the  action  of  the  acid  on  the 
metal ;  also  the  appearance  of  the  tubes  indicated  in  which 
the  action  was  most  vigorous.  Th.  dissolution,  as  indicated 
by  the  escape  of  gas  bubbles  from  the  surface  of  the  plates, 
commenced  first  in  No.  4  and  last  in  No.  1. 

It  appears  from  the  general  results  that  approximately 
half  the  quantity  of  acid  required  to  convert  silver  into 
its  nitrate  is  converted  into  nitrous  acid,  but  whether 
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it  is  present  as  silver  nitrite  is  not  shown  by  the  experiments. 
If  it  is,  as  is  most  probably  the  case,  the  change  may  be 
expressed  bv  the  equation  given  bv  Dr.  Divers  : 
2Ag  +  2rIN03-AgN03  +  AgN02  +  H,0 
This  is  further  supported  by  the  fact  that  the  burette  as 
used  is  practically  a  closed  vessel,  and  that  very  little 
gas  escapes  from  the  solution  as  the  change  proceeds. 

Also  that  the  increase  in  the  rate  of  dissolution  depends 
upon  the  accumulation  of  nitrite  near  the  surface  of 
the    dissolving    metal.     This    will    be    confirmed    later. 

Copper. 

There  is  a  great  similarity  between  the  reactions  of 
copper  with  nitric  acid  and  those  of  silver;  and  it  would 
seem   that  the  equation  : 

2Cu+4HN03=Cu(N03)2+Cu(N0,)2+2H20, 
might    well    express    the    primary    reaction.      With    the 
object  of  examining  this  statement  a  number  of  experi- 
ments were  made  on  the  same  lines    as    those  already 
described  for  silver. 

As  a  preliminary  experiment  a  strip  of  copper  was 
immersed  in  44  c.c.  of  1-106  nitric  acid,  and  left  for  twenty 
four  hours  at  room  temperature.  1904  mgrs.  of  the  metal 
were  dissolved,  but  the  solution  contained  only  177-G  mgrs. 
of  nitrous  acid,  and  152-3  mgrs.  of  nitric  acid  were  un- 
accounted for.  As  the  liberation  of  gas  from  the  surface 
of  the  metal  was  more  vigorous  than  in  the  case  of  silver 
it  was  evident  that  if  copper  nitrite  was  being  formed 
it  was  undergoing  more  rapid  decomposition  than  silver 
nitrite  would. 

A  series  of  experiments  was  then  made  with  a  rectangular 
strip  of  copper  immersed  in  2.5  c.c.  of  1-104  ritric  acid, 
and  the  time  of  exposure  limited  to  three  hours.  The 
apparatus   fitted    with   the   pressure   tube   J.,   shown    in 


Fig.  2,  was  used,  and  the  temperature  was  kept  nearly 
constant  by  means  of  the  water  jacket.  The  solution  was 
run  into  excess  of  sodium  hydroxide  solution  of  known 
strength,  so  that  both  the  nitrous  acid  and  the  excess 
of  alkali  could  be  determined.  The  action  as  indicated 
by  the  appearance  of  bubbles  on  the  surface  of  the  metal, 
commenced  almost  immediately,  and  the  pressure  in 
the  tube  increased,  but  there  was  no  escape  of  gas. 

The  results  are  given  in  Table  VIII. 

The  weights  of  nitric  acid  given  in  column  2  are  found 
from  the  proportion  :   2HN03 :   Cu=126:   63-57. 

It  will  be  noticed  that  the  weight  of  metal  dissolved 
varies  considerably  in  the  three  experiments.  The  metal 
was  rolled  into  sheet  without  annealing,  and  the  difference 
may  be  due  to  the  character  of  the  surface  presented  to  the 
acid.  As  the  same  piece  of  metal  was  used  for  the  three 
experiments  deeper  layers  would  be  presented  to  the  acid 
in  the  second  and  third  immersions.  But  the  movement 
of  the  gas  escaping  from  the  surface  of  the  metal  may 
have  caused  variations  in  the  concentration  of  the  solution 
in  contact  with  the  surface,  which  would  account  to  some 
extent  for  the  difference.  This,  however,  requires  investiga  - 
tion. 

Column  5  shows  that  nearly  half  the  acid  required  for 
the  conversion  of  the  copper  into  nitrate  is  transformed  into 
either  nitrous  acid  or  nitrate. 

It  was  evident  from  the  appearance  of  the  dissolving 
metal  that  more  gas  escaped  than  in  the  case  of  silver, 
which  is  probably  due  to  the  less  stable  character  of  copper 
nitrite  enabling  secondary  changes  to  take  place  more 
readily,  and  this  is  no  doubt  the  cause  of  the  loss  of  acid 
indicated  in  column  6. 

The  apparatus  was  then  modified  by  the  introduction  of 
an  absorption  tube  to  intercept  any  nitric  oxide  liberated 
from  the  solution.     The  modified  apparatus  (fitted  with 
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the  absorption  tube)  is  shown  in  Fig.  2.  In  this  arrange- 
ment air  i-:  drawn  through  the  wash  bottle  F,  the  burette.  .\. 
and  the  absorption  tube.  Q,  by  the  aspirator,  H.  The 
h  bottle  eontains  a  strong  solution  of  sodium  hydroxide 
to  remove  carbon  dioxide  from  the  air  passing  through  it, 
and  the  absorption  tube  contains  a  measured  volume 
of  sodium  hydroxide  of  known  strength  to  absorb  nitric 
peroxide  carried  over  from  the  burette.  A  steady  stream 
of  air  is  maintained  throughout  the  experiment,  so  that  the 
whole  of  the  nitric  oxide  escaping  from  the  acid  solution 
in  the  burette  should  be  oxidised  and  then  absorbed  by  the 
alkali  in  the  absorption  tube.  Thus  the  nitrous  acid 
formed  anil  the  alkali  neutralised  can  he  determined. 
The  nitrous  acid,  and  loss  of  acid  in  the  main  solution  can 
be  determined. 

In  the  experiments,  the  results  of  which  are  given 
in  Table  IX,  the  time  of  immersion  of  the  metal  in  the  acid 
varied,  but  the  other  conditions  were  kept  the  same. 
25  c.c.  of  the  1-104  acid  were  used  in  each  case. 

Reference  to  the  table  shows  that  the  rate  of  dissolution 
increases  more  rapidly  than  the  time  of  exposure,  and 
this  depends  no  doubt  upon  the  accumulation  of  the  pro- 
ducts of  the  reaction  in  the  neighbourhood  of  the  dissolving 
metal.  Comparison  of  columns  fj  and  6  shows  that  the 
alkali  neutralised  in  the  absorption  tube  is  practically 
all  converted  to  the  form  of  nitrite,  which  does  not  agree 
with  the  reaction  expressed  by  the  equation  : 

X .< » ,  -  2Na  H( )  =  XaN0,+NaN024-H20, 

but  rather  with  that  taking  place  when  a  mixture 
of  nitric  peroxide  and  nitric  oxide  is  passed  into 
the  alkali  solution.  But  it  seems  very  improbable 
that  nitric  oxide  would  remain  unchanged  in  the 
current  of  air  passing  through  the  apparatus.  If, 
howevej.  it  is  assumed  that  the  nitric  oxide  is  oxidised 
to  nitrous  acid  in  the  presence  of  air  and  moisture  an 
explanation  of  the  results  is  obtained.  To  test  this 
:mption  experiments  were  made  in  which  oxygen  was 
passed  through  the  apparatus  in  place  of  air  and  a  stronger 
acid  solution  M-14)  was  used  in  order  to  accelerate  the 
action.  The  results  of  three  experiments  are  given  below, 
1.  2  and  3. 


4t>4.">  mgrms.  of  copper  were  dissolved  and  1-9  mgrs.  of 
ammonia  formed.  This  ammonia  was  not.  present  as  an 
impurity  in  the  reagents  used  ;  but  a  careful  examination 
showed  that  the  copper  contained  a  trace  of  iron  which 
may  bo  responsible  for  the  presence  of  ammonia  in  the 
solution. 

Summary. 

The  reaction  of  nitric  acid  with  metals  is  known  to  be 
very  complex  in  character,  and  its  mechanism  has  by  no 
means  been  thoroughly  worked  out.  It  is  usually  stated 
that  a  chemically  pure  and  physically  homogeneous  metal 
is  not  attacked  by  the  pure  anhydrous  acid,  which  is 
regarded  as  consisting  of  molecules  represented  by  the 
formula  HN03,  or  a  simple  multiple  of  it.  When,  however, 
water  is"  added  to  the  acid,  some  dissociation  takes  place, 
and  part  of  the  molecules  are  ionised.  The  dilute  acid 
is  then  a  solution  containing  both  dissociated  and  un- 
dissociated  molecules  in  which  the  ratio  of  the  former 
to  the  latter  increases  as  the  concentration  of  the  acid 
decreases.  Such  a  solution  will  therefore  contain  H'N03' 
and  HN03,  and  its  attitude  towards  any  metal  presented 
to  it  will  depend,  in  part  at  least,  upon  the  ratio  of  the 
dissociated  to  the  undissooiated  molecules. 

The  tendency  of  a  metal  to  dissolve  into  an  acid  solution 
by  the  separation  of  metalions  from  its  surface  is  now 
generally  admitted,  and  this  is  ascribed  to  a  definite 
solution  pressure  which  varies  with  the  nature  of  the 
metal  and  that  of  the  solution  with  which  it  is  in  contact. 
Equilibrium  may  however  be  rapidly  brought  about  by 
the  electro-static  condition  in  which  the  metal  is  left 
by  the  separation  of  ions  from  it.  As  the  metal  is  electro- 
negative it  exerts  an  action  upon  the  ions  which  are 
electro -positive,  and  this  attraction  is  supplemented  by  the 
osmotic  pressure  of  the  ions  themselves,  which  tends  to 
restore  them  to  the  molecular  state  on  the  surface  of  the 
metal.  This  state  of  things  at  the  metal  surface  is 
expressed  thus  : 

Solution  pressure=electrostatic  tension +osmotic pressure. 

And  in  cases  where,  the  metal  does  not  appreciably 
dissolve  the  number  of  ions  passing  into  solution  is  said 
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'•ompari-on  the  nitrous  acid  found  and  the 
alkali  neutrali-ed  are  calculated  to  their  equivalents  in 
nitrk  acid,  and  ir  b  Been  at  once  that  the  ratio  1  :  2  is 
practically  obtained  in   i  e.     A  fourth  experiment 

was  made  with  air  instead  "f  oxygen,  the  results  of  which 
area  in  4.  and  it  i-  Men  that  tin-  >ame  ratio  does  not 
h-dd. 

[1  l-  evident  th  n  that  the  equation  given  above  repre- 

the  reaction  in  the  absorption  tube  when  oxygen 

but  with  air  it  approximate    t.,  that  given  by: 

N,0       ZNaHO     2NaN02  +  H20,    and    this    is    borne   out 

by  lat'-r  experiments. 

may  be  assumed  that  the  nitric  oxide  set  bee  is  a 

producl   of  th'-  decomposition  of  nitrous  acid  (or  nitrite) 

in  the  solution,  and  that  the  reaction  i-  represented  by  the 

Hon  :  3HNO,     11X0,-2X0-11.0. 

In  this  ease  i?  i-  seen  that  when  oxygen  i    need    the 

nitrous   acid   Conned   represents  only  one-third   of  thai 

decomposed    in    the   solution  ;      while   when    air    i      DSed    i< 

approximate^    more   nearly   to    two-thirds    of   tie    ;i  mount. 

i-  used  in  Computing  'he  weight  of  nitrite 

in    order   to   ohtain    the    percentage!    given    in    eolumri    7, 

Table  IX.     If  then  it  i-  borne m  mind  that  nitrogen  H  a]  0 
a  product  of  the  decomposition  of  the  nitrite  the  evidence 
trough?  in  favour  of  the  primary  reaction  given  by 
the  equation  on  p.  ,'ii7. 

With  r  ,  tic-  Eormation  of  ammonia  during  thi 

dissolution  of  COppei  in  dilute  nitric  acid   i'   may  be  men 
tinted   that   in   an    exf>enment    extending   over   24   bom 


to  be  so  small  as  to  be  outside  the  region  of  chemical  analysis. 
But  the  equilibrium  is  disturbed  by  the  presence  of  segre- 
gated impurities  in  the  metal,  which,  forming  couples 
with  the  metal  itself,  set  up  local  currents  at  the  surface, 
which  results  in  continued  dissolution  of  the  metal.  It 
is  also  suggested  that  when  the  metal  is  pure  and  homo- 
geneous, that  such  local  actions  may  be  set  up  by  impurities 
present  in  the  acid  solution. 

Now.  if  the  pressure  of  the  hydrogen  ions  equivalent 
to  the  few  metal  ions  which  pass  into  solution  is  sufficient 
to  keep  the  metal  from  continued  passage  into  tho  ionic 
condition  no  sensible  dissolution  can  take  place:  but 
if  that  pressure  is  diminished  in  any  way  then  metalions 
will  continue  to  pass  into  the  solution.  It  would  appear 
then  that  the  function  of  part  of  the  nitric  acid  is  to 
oxidise  hydrions  to  water,  and  by  continued  reduction  of 
the  pressure  to  allow  of  continued  dissolution  of  the  metal. 
This  is  equivalent  to  saying  that  hydrions  are  oxidised  to 
make  room  for  metal  ions.  It  seems  very  probable  that 
this  function  of  the  acid  is  carried  on  by  the  undissooiated 
molecule,  in  the  solution  and  that  they  thus  furnish 
the  various  reduction  products  resulting  from  the  dissolu- 
tion of  the  metal.  In  this  case  it  does  not  appeal1  th.it 
electrolytic  action  U  necessary  to  bring  about  the  change, 
but  that  it  is  due,  to  the  relation  of  the  metal  to  the 
other    components    of    tie     :  \    Ion,    metal+acid    solution. 

wien  th<-  electrical  double  layer  is  set  up  at  the  surface 

of    the    metal.      This    appears     to    be    in    accordance    with 
ild's  view  that  the  formation  of  secondary   products 
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is  due  to  the  reducing  action  of  hydrogen  dependent  upon 
its  concentration  as  liberated  by  the  metal.  If  this  is  the 
case  the  metals  generally  may  be  arranged  into  groups 
in  which  their  relation  is  similar  in  character  for  the  metals 
constituting  a  similar  group.  A  group  that  has  received 
much  attention  is  the  one  containing  silver,  copper, 
mercury  and  bismuth  the  reactions  of  which  with  nitric 
acid  have  been  investigated  by  Acworth  &  Armstrong, 
Divers,  Gladstone,  Ray,  Veley  and  others. 

According  to  Veley  equilibrium  is  set  up  immediately 
when  any  one  of  these  metals  in  the  pure  state  is  placed 
in  contact  with  dilute  nitric  acid  free  from  nitrous  acid  : 
but  that  the  presence  of  even  a  trace  of  the  lower  acid  is 
sufficient  to  commence  the  reaction,  which  gradually 
increases  with  the  accumulation  of  nitrous  acid  in  the 
solution.  The  nitrous  acid  originally  present  is  said 
to  exert  a  catalytic  action  only. 

The  member  of  the  group  which  has  received  most  atten- 
tion is  copper,  and  an  account  of  its  reactions  with  nitric- 
acid  is  set  forth  in  every  work  on  chemistry.  The  reactions 
most  favoured  are  expressed  by  the  equations  : 

(1)  3Cu+6HN03=3Cu(N03)2+3H2. 

(2)  3H2+2HN03=4H20+2NO. 

But  a  survival  of  the  old  theory  of  oxidation  is  still  to 
be  found  in  well  known  works,  and  may  be  expressed 

thus  : 

(3)  3Cu+2HNO3  =  3CuO+H20  +  2NO. 

(4)  3CuO  +  6HN03=3Cu(N03).,+3H20. 

Now  the  equations  which  most  nearly  agree  with  the 
experimental  results  obtained  by  the  author  for  copper 
were  suggested  to  him  by  the  late  Dr.  Divers,  and  are  as 
follows  : 

(5)  3Cu+6HN03=3Cu|JJq3+3H20. 

(6)  3Cu{*J°*+2HN03=3Cu(N03)24-H20  +  2NO. 

In  equations  1  and  2  it  is  inferred  that  the  reduction  of 
free  acid  by  nascent  hydrogen  furnishes  the  nitric  oxide 
which  forms  nearly  the  whole  of  the  gaseous  products  of 
the  reaction  :  but  it  is  difficult  to  understand  how  this 
can  hold,  for  the  metal  may  be  completely  dissolved  with 
very  little  evolution  of  gas,  and  the  reaction  is  not  complete 
until  the  solution  has  been  boiled.  This  objection  applies 
with  even  greater  force  to  reactions  3  and  4  in  which  it  is 
assumed  that  the  nitric  oxide  is  liberated  before  the 
complete  dissolution  of  the  metal.  On  the  other  hand  the 
formation  of  nitrite  and  its  conversion  into  nitrate  by  the 
free  acid  is  quite  consistent  with  the  behaviour  of  the 
solution  on  heating  after  complete  dissolution  of  the  copper. 
This  is  equally  true  for  silver,  bismuth  and  mercury. 
The  influence  of  the  initial  nitrous  acid  is  well  defined  in 
the  case  of  these  metals  and  varies  in  direct  proportion 
to  the  quantity  present.  But  it  is  evident  that  the 
ac+ion  does  not  take  place  to  a  measurable  extent  until 
the  conditions  are  such  that  nitrous  acid  or  nitric  is  in 
part  decomposed  with  evolution  of  nitric  oxide.  The 
weaker  the  concentration  of  the  nitrous  acid  the  stronger 
must  be  that  of  the  nitric  acid  to  promote  the  reaction 
with  a  given  metal  at  a  given  temperature. 

The  influence  of  the  solid  solution  in  the  dissolution  of 
alloys  is  clearly  shown  with  the  copper-arsenic  and  copper- 
zinc  series.  Thus  the  association  of  arsenic  with  copper 
Beta  up  a  secondary  reaction  by  which  ammonia  is  formed, 
while  the  same  reaction  is  checked  by  the  introduction  of 
copper  into  zinc. 

One  of  the  effects  of  the  mechanical  treatment  of  metals 
i-  to  alter  its  relation  to  the  solvent  liquid,  and  generally 
to  increase  the  rate  of  action.  In  this  relation  it  may  be 
noted  that  Berthelot  regarded  hammered  and  annealed 
silver  as  distinct  allotropic  forms  of  the  metal.  He  found 
a  marked  difference  in  the  heat  of  solution  of  the  two  forms 
when  dissolved  separately  in  mercury,  the  hammered 
variety  liberating  more  heat  than  the  annealed  form. 
Dr.  Beilby*  also  states  that  a  metal  which  has  been  cold 
rolled   or  drawn    into    wire   is    partly    converted     into   a 
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vitreous  amorphous  form  quite  distinct  from  the  crystal- 
line variety  of  the  metal  which  is  formed  when  it  solidifies 
from  the  molten  state.  He  also  states  that  this  energised 
form  of  the  metal  is  more  soluble  in  the  ordinary  solvents, 
which  is  borne  out  by  the  author's  experiments  with  copper. 
The  increased  action  is  probably  due  to  the  fact  that  the 
surface  layers  of  a  cold  rolled  metal  plate  consists  of" 
crystalline  particles  set  in  a  matrix  of  vitreous  amorphous 
metal.  The  proportion  of  the  vitreous  form  will  evident ly 
depend  upon  the  amount  of  work  put  into  the  metal,, 
and  will  decrease  from  the  surface  to  the  interior  of  the 
plate.  The  contact  of  physically  dissimilar  particles 
is  most  probably  the  cause  oi  the  increase  in  the  rate 
of  action. 

It  is  clear  from  what  has  gone  before  that  the  following 
conditions  must  be  taken  into  account  in  discussing  the 
reactions  of  metals  and  alloys  with  nitric  acid. 

(1)  The  purity,  physical  and  mechanical  condition 
of  the  metallic  body. 

(2)  The  purity,  concentration  and  mass  of  the  acid 
solution. 

(3)  The  temperature  at  which  the  reactions  take  place.. 

(4)  The  accumulation  of  the  products  of  the  reactions 
in  the  solutions. 


Meeting    held    at    Birmingham    University    on    Thursday,. 
March  6th,  1913. 


MR.  N.  fARR  BOOTH  IN  THE  CHAIR. 


THE    DETERMINATION    OF    BENZOIC    ACID    IN 

MILK. 

BY  J.  F.  LIVERSEEGE,  F.I.C.,  AND  NORMAN  EVERS,  B.SC,  F.I.C.. 

(Abstract.) 

The  authors  drew  attention  to  a  milk  preservative 
which  is  now  on  the  market  consisting  of  6  parts  of  sodium 
benzoate  and  one  part  of  anhydrous  sodium  carbonate 
(see  Monier-Williams ;  this  J.,  1912,  249).  Milk  pre- 
served with  this  substance,  according  to  the  direction 
of  the  vendors,  would  contain  about  65  grains  of  sodium 
benzoate  and  about  10  grains  of  sodium  carbonate  per 
gallon. 

The  fact  that  this  preparation  was  being  offered  to  milk 
dealers  induced  the  authors  to  investigate  methods 
which  might  be  used  for  the  detection  and  estimation  of 
benzoic  acid  in  milk.  They  found  that  when  a  solution 
of  sodium  benzoate  is  acidified  with  varying  amounts 
of  sulphuric  acid  and  distilled  with  steam,  the  distillate 
acidified  and  extracted  with  ether,  under  no  conditions 
could  the  whole  of  the  benzoic  acid  be  recovered.  On 
the  other  hand  they  found  that  in  the  case  of  milk  con- 
taining no  benzoic  acid,  the  distillate,  when  acidified 
and  extracted  with  ether,  yielded  a  certain  residue. 
As  a  result  of  their  investigations  they  recommend  the 
following  empirical  method  by  means  of  which  they 
state  that  about  45  per  cent,  of  the  benzoic  acid  is  obtained. 
They  point  out,  however,  that  it  is  advisable  for  each 
analyst  to  make  test  analyses  with  his  own  apparatus 
in  order  to  ascertain  the  exact  proportion  he  can  obtain. 
The  method  described  is  as  follows  : — 

One  hundred  c.c.  of  milk  are  mixed  with  ten  c.c.  of 
strong  sulphuric  acid  and  distilled  in  a  current  of  steam  until 
600  c.c.  have  passed  over.  To  the  distillate  5  c.c.  of 
concentrated  hydrochloric  acid  are  added,  after  which 
it  is  shaken  successively  with  100,  35,  and  35  c.c.  of  ether. 
The  ethereal  extract  is  allowed  to  evaporate  spontaneously 
in  a  tared  glass  dish,  and  after  the  latter  has  remained 
in  a  desiccator  for  a  day  the  dish  and  residue  are  weighed. 
From  the  weight  of  the  residue  5  mg.  is  subtracted  to 
correct  for  the  blank  obtained  with  milk  free  from  tin- 
preservative  in  question. 

In  order  to  prove  that  the  residue  is  actually  benzoic 
acid,  the  authors  recommend  a  modification  of  Ralph 
test  (this  J.,  1908,  27.  964),  which  they  have  found  to  give 
fair  quantitative  results.     The  procedure  is  as  follows  : — 

To  the  residue  in  an  evaporating  dish  is  added  1  0.0. 
of  strong  sulphuric  add  and  0-2  c.c.  of  strong  nitric  aoid. 
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The  dish  is  gently  heated  over  ■  low  flame  bo  that  the 
liquid  fumes  moderately  for  three  minutes.  If  a  deep 
yellow  colour  is  formed  before  the  '.Mid  of  the  time  the 
heating  is  at  onoe  stopped.     When  oool  about  5  c.e.  of 

w  iter    are    added    and    the    liquid  is  poured    into  a  60  e.e. 

S  ssler  cylinder,  the  dish  being  further  washed  with  about 

of  water.      1  e.e.  of  a  saturated  solution  of  sodium 

sulphite  is  mixed  with  the  liquid  and  then  10  e.e.  of  about 

ammonia  are  added  while  cooling.      A  lirown  colour 

indicates    the    presence    of    benzoic    acid.     Finally    2    0.0. 

mmonium  sulphide  are  added,  when  a  deep  red  colour 

is    produced.      The   liquid   is   then   diluted   with   water   to 

.  and  compared  with  standards  prepared  in  the  same 

manner.     In  a  particular  experiment  standards  of  3,  5, 

and  7  mg.  of  benzoic  acid  were  made.  A  milk  residue 
to  whit  h  5  mg.  of  benzoic  acid  bad  been  added  indicated 
about  4*5  mg.  on  comparison  with  them. 

Di-m  rjSSrOW. 

Mr.  F.  H.  AlXOCK  said  that,  whilst  examining  a  bottle 

of   medkane   which   was   found  to  contain  both  sodium 

benzoate    and    ammonium    chloride,    during    the    process 

of   evaporation    the    benzoate    was    dissipated   and    only 

sodium  chloride   with  the  excess  of  ammonium  chloride 

remained.     This    suggested    a    method    for    determining 

the  sodium  l>onzoate  in  milk — the  addition  of  ammonium 

chloride     and     submission     to     steam     distillation.     The 

dissociation   would   take   place   more    readily    than    ever 

in    a<id    solution,  the    whole   of    the   benzoic   acid    being 

found  in  the  distillate  and  in  less  quantity  than  600  e.e 

of  it.     In  the  authors'  process  the  latter  might  be  con- 

i   by  adding  sodium  carbonate  to  fix  the  benzoic 

acid  before  the  acid  and  ether  treatment,  which  would 

lie    amount    of    ether.     He    did    not    regard 

-ble  the  use  of  sulphuric  acid  with  sodium  benzoate, 

for  fear  of  the  formation  of  a  sulpho  derivative  which  would 

not     l«-    volatilised    so    readily.     He    favoured    the    less 

ru<  tive  phosphoric  acid  rather  than  hydrochloric   or 

sulphuric  a<  id. 

Mr.    I.ivf  .   in  reply  to  questions,   said  the  pre- 

servative was  intended  to  prevent  the  milk  goinu'  sour, 
and  the:  isdom  in  including  the  sodium  carbonate. 

The  alternative  method  suggested  by  Mr.  Alcock  was 
certainly  interesting. 


London    Section. 


Meeting  held  at  Burlington  House,  on  Monday,  February 

3rd.    1913. 


PROF    W.    R.     E.    HODGKINSON    IN    THE    CHAIR. 


THE     BEHAVIOUB     OP     PAINTS     UNDER     TIIK 
0NDITION8     OP    PRACTICE,    WITH     SPECIAL 
REFERENCE      TO      THE      ASPERSIONS      CAST 
("PON    LEAD    PAIN 

R  HENHY  E.  ABKKBOVa  AM)  C.  A.  KLEIN. 

made  to  the  Liverpool  Section 
of  tl  ty  on  May  :{rd.  1911,  by   Prof.  E.  0.  C.  Paly, 

on  "'  The  Toxicity  of  White  J>;id,"  which  became  widely 
known,  though  not  published  in  the  Journal  of  t  he  So.  i 
through  the  appearance  of  accounts  of  the  meeting  in 
van  :•■  ioun  tably  ''The  Oil  and  Colour 

Trad™  Journal"  of  May  6th,  1911,  p.    1518  and    the 

r.ieal    Trad-    Journal.    May     18th,     1911.      The    final 

ion  arrived  at  in  thi    i  ommunication  was  :    "  That 

a  definite  volatile  lead  compound  i.-'  given  off  in  the  drying 

of  white  lead  paint.     It  Appeared  to  be  peculiar  t<>  ba  i< 
f  lea 
■  ning    among    paint* 
being  presented  I  thi    conclusion  had  been 

brought  under  the  noti<  e  of  the  DepartmentaJ  Commit 
of  th<-  \\<>m-  Offloe  appointed  February,  1911,  to  eon  ider 
th-  danger  attendant  on  the  use  of  had  compounds  In  the 

pair.  the  painting  of  COSVoln  and 

tha*  .  m  had  been  produced  upon   th. 

Committees  by  prof    B  entatl 


sad  and  to  explain  the  prevalence  of  lead 

We      believe      that       befoi>- 


When  requested,  at  the  time  of  the  appearance  of  the 
account  of  Prof.  Italy's  work,  by  a  Committee  of  the 
London  Chamber  of  Commerce,  to  consider  these  state- 
ments, one  of  us  forthwith  formed  the  opinion  that  his 
conclusion  was  illogical,  unwarranted  by  the  facts  and 
without  justification  ;  our  experiments  show  this  to  be 
the  case. 

The  opening  sentence  of  the  Chemical  Trades  Journal 
report : — "  Prof.  Baly  said  the  experiments  which  he  made 
were  with  a  view  to  ascertaining  whether  it  was  possible 
to  obtain  conclusive  evidence  as  to  the  toxicity  of  white 
paint  used  by  painters  " — affords  clear  indication  that 
Prof.  Baly  was  inclined  to  assume  toxicity,  whatever  that 
expression  may  include.  The  following  sentences  show 
this  to  be  the  case  : — "  Everyone  is  familiar  with  the 
characteristic  smell  of  white  lead  paint  when  drying  upon 
a  newly  painted  surface,  which  was  described  by  painters 
as  the  smell  of  lead.  Painters  have  long  ascribed  this 
characteristic  smell  to  lead  and  it  is  noticeable  that  there 
is  no  such  smell  from  zinc -white  paint.  It  is  well  known, 
too,  that  while  painters  do  suffer  from  lead  poisoning, 
only  in  rare  instances  is  poisoning  known  among  workers 
in  the  manufacture  and  mixture  of  white  lead.  It  was 
therefore  decided  to  investigate  and  to  obtain  some  definite 
pronouncement  with  regard  to  this  so-called  leady  smell." 

The  argument  on  which  the  experiments  made  by  Prof. 
Baly  were  based  is  stated  as  follows  : — "  If,  as  painters 
insisted,  some  lead  compound  was  given  off  in  drying 
white  lead,  then  there  would  be  absorption  of  light  when 
light  passed  through  the  vapour  into  the  spectroscope 
and  so,  on  these  lines,  experiments  were  made." 

The  question  arises,  first — have  painters  long  ascribed 
the  smell  illogically  to  lead  or  logically  to  lead  paint  ? 
Then,  is  it  true  that  they  have  insisted  that  "  some  lead 
compound  "  is  given  off  as  white  lead  dries  ?  Was  not 
t  his  last  statement  a  product  of  the  speaker's  imagination  ? 

The  one  serious  suggestion  which  we  have  been  able 
to  find  that  a  volatile  compound  of  lead  is  given  off  from 
paint  in  drying  is  made  in  the  Report  presented  in  1907 
by  M.  Breton  to  the  French  Chamber  of  Deputies.  We 
shall  deal  with  this  Report  later  on. 

The  reason  why  Prof.  Baly  used  a  complicated  photo- 
graphic method,  in  the  first  place,  is  not  far  to  seek. 
During  the  greater  part  of  his  career,  he  has  been  engaged 
not  in  chemical  work  but  in  taking  photographs  of  the 
absorption  spectra  of  substances  in  solution.  He  used  the 
method  both  naturally  and  because,  probably,  he  wished 
to  show  that  the  very  elaborate,  costly  apparatus  at  his 
disposal  could  be  put  to  practical  use. 

In  the  first  experiment,  a  tube  was  coated  inside  with 
"stiff  white  lead  paste  containing  7  to  8  per  cent,  of 
linseed  oil."  In  the  second,  "  zinc  white  paint  "  paste 
was  used  ;  in  the  third  "  Purex  lead  paint."  Somo  light 
was  absorbed  in  the  case  of  the  white  lead  paint  alone. 

The  experiments  were  then  repeated  with  the  three 
materials  in  tubes  heated  at  temperatures  varying  from 
60  to  150°  C,  photographs  being  taken  at  5°  intervals 
throughout  this  range  ;  we  are  told  that : — "  With  zinc 
white  there  was  no  absorption  of  light  up  to  100°  C,  after 
which  there  was  a  .small  increasing  absorption  probably 
due  to  the  linseed  oil  beginning  to  vaporise  at  this  point. 
In  the  case  of  white  lead,  absorption  was  apparent  at 
75°  C,  while  purex  behaved  exactly  the  same  as  zinc 
whit. 

But  as  it  might  be  asked,  "Why  heat  the  paint?"  in 
♦  lie  next  experiment,  "a  tube  of  glass  was  coated  with 
white  lead  and  placed  in  a  copper  tube  overnight  at  40 
I  Fpon  passing  a  beam  of  light  through  it  as  before,  absorp- 
liou  took  place.  Another  tube  smeared  with  purex 
treated  ba  the  same  way  showed  no  absorption." 

We  are  left  in  doubt  what  is  meant  by  "  white  lead 
lure  and  when  it  wa    that   the  beam  of  light  was  passed 
through   the   tube    which    had    been    placed    ill   the  copper 
tube  overnight.      But  we  are  only  dealing    with  a  report. 

Finally,  to  test  whether  a  room  painted  with  white  had 

paint  would  show  the   am.-  result  (a    the  tubes )  under  the 

troecope  "two  wooden  boxes  were  made  7  ft.  long 

and  2  in.   -quare  fitted  at  each  end  with  quartz  windows. 

They   wen-  painted   inside  with  white  bad  and   purei 

punt   m    p.  .tively.     In  this  case  the  paint  was  let  down 
to    the   ordinary  consistency   in    painting.     These   boxes 
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were  allowed  to  dry  in  a  warm  room  and  then  each  was 
photographed  with  the  beam  of  light  passing  through. 
The  result  was  definite  absorption  with  white  lead,  none 
with  purex." 

No  definition  of  "  paint"  is  given.  Apparently  actual 
paint  was  never  used  but  merely  mixtures  of  the  solid 
material  and  linseed  oil,  without  turpentine. 

The  conclusion  arrived  at  up  to  this  point  by  Prof.  Baly 
was  that  the  painter  using  white  lead  paint  is  exposing 
himself  to  volatile  compounds  ;  this  (apart  from  the  fact 
that  painter's  paint  is  something  different  from  Prof. 
Baly's  mixture)  is  the  only  logical  deduction  that  he  was 
entitled  to  make,  though  by  implication  his  hearers  were 
probably  led  all  through  to  regard  the  white  lead  as  an 
incriminated  article,  capable  of  emitting  vapour  containing 
lead  and  presumably  poisonous  ;  indeed  the  implied 
charge  at  once  follows  : — "  Having  arrived  at  these 
conclusions,  the  point  to  determine  was,  what  these 
volatile  compounds  are.  Though  this  point  has  not 
been  settled  conclusively,  enough  evidence  has  been 
obtained  to  prove  that  a  definite  volatile  compound  of 
lead  does  exist  in  white  lead  paint." 

Various  distillation  experiments  are  then  referred  to 
in  which  distillates  were  obtained  containing  lead  when 
white  lead  had  been  used  but  free  from  lead  when  purex 
was  substituted  for  the  white  lead.  No  word  is  said 
which  indicates  that  any  special  precautions  were  taken 
to  prevent  the  lead  from  being  carried  over  mechanically 
or,  indeed,  that  Prof.  Baly  was  in  the  least  alive  to  the 
need  of  taking  any  precautions  to  prevent  priming. 

Finally,  the  rapid  action  of  litharge  on  linseed  oil  is 
referred  to  and  the  opinion  expressed  that  action  takes 
place  in  a  similar  manner  between  white  lead  and  oil, 
though  more  slowly,  the  implication  being  that  the  primary 
volatile  lead  compound  is  produced  because  "  while 
grinders  and  mixers  rarely  suffered  from  lead  poisoning, 
painters  frequently  did,  owing  to  the  fact  that  the  white 
lead  paint  was  kept  eight  to  nine  month';,  during  which 
time  the  reaction  took  place." 

In  opening  the  discussion,  Mr.  Carey,  the  Chairman, 
said  "  that  Prof.  Baly  had  made  a  speciality  of  spectro- 
scopic work  and  his  contribution  that  evening  had  shown 
them  one  of  the  uses  to  which  the  spectroscope  could  be 
put."     We  should  prefer  to  say  misuses  rather  than  uses. 

The  following  remarks  made  by  two  medical  men  present 
at  the  meeting,  showing  the  impression  produced,  are  of 
interest  in  more  than  one  particular  : 

"  Dr.  Collis*  said  that  doctors  always  argued  that 
the  poisoning  of  painters  must  be  due  to  dust,  while  the 

{>ointers  themselves  always  insisted  that  it  was  due  to  the 
eady  smell,  as  they  called  it,  from  white  lead  paint. 
Professor  Baly  had  shown  that  the  painter  was  right 
after  all.  He  always  thought  that  chemists  could  help 
doctors  more  than  had  been  the  case  up  to  the  present. 
His  own  personal  opinion  was  that  rather  too  much  was 
made  in  these  days  of  microbes.  It  was  true  that  microbes 
did  a  great  deal  of  damage,  but  he  thought  that  in  many 
cases  it  was  due  to  the  vitality  of  the  human  system 
having  been  previously  lowered  by  other  means  before 
the  microbes  got  to  work." 

"  Dr.  Buchanan,t  a  toxicologist,  said  that  one  of  the 
surest  indications  of  lead  poisoning  was  the  alteration  in 
the  corpuscles  of  blood  which  took  place  half  an  hour 
after  inhaling.  He  mentioned  that  he  had  drawn  the 
attention  of  one  of  the  district  medical  officers  to  this 
fact  and  he  had  let  his  daughter  examine  the  blood  of 
patients  who  came  under  his  notice.  After  a  time  his 
daughter,  who  was  quite  healthy,  showed  signs  of  lead 
poisoning  by  (on  examination  of  her)  red  blood  corpuscles. 
The  medical  officer  was  at  a  loss  to  understand  this,  until 
it  transpired  that  some  painting  had  been  done  at  her  home. 

It  is  evident  that  Prof.  Baly  paid  no  attention  to  existing 
knowledge  of  the  behaviour  of  drying  oils — to  the  well- 
known  fact  that  the  drying  process  involves  more  or  loss 
"\ulation  of  the  oil  and  that  volatile  products  are  formed  ; 
also  that  he  in  no  way  took  into  account  the  use  of  turpen- 

.    *  A  Medical  Inspector  of  the  Home  Office  and  a   member   of 
both  the  Departmental  Committees  referred  to. 
T  Professor  of  Toxicology,  University  of  Liverpool. 


tine  or  other  volatile  liquids  in  thinning  paints  and  that 
the  vapour  of  these  is  at  once  given  off  rapidly  from 
the  painted  surface  :  even  Drs.  Collis  and  Buchanan,  the 
medical  men  present,  seemed  to  be  unaware  of  this 
latter  circumstance. 

Three  questions  were  before  us  when  we  commenced 
our  experiments : — 

1.  The  possible  effect  of  the  various  constituents  of 
paints  taken  singly  ;  in  other  words,  whether  the  symptoms 
supposed  to  be  characteristic  of  lead  poisoning  were  in 
reality  due  to  lead. 

2.  The  extent  to  which  volatile  substances  were  pro- 
duced at  any  stage  either  during  the  preparation  of  lead 
paints  or  during  their  use  by  painters. 

3.  Whether  volatile  lead  compounds  were  producible  or 
produced  in  the  manner  Prof.  Baly  had  indicated. 

1.  It  is  well  known  to  the  chemist  that  the  compounds 
of  lead  generally  and  also  the  fatty  oils  used  by  painters  are 
not  volatile  in  any  ordinary  sense  of  the  term.  The  few 
volatile  compounds  of  lead,  such  as  the  tetraethide  (PbEt4), 
that  are  known  are  altogether  peculiar  substances  and  there 
is  no  probability  that  such  are  formed  from  white  lead  and 
oil.  But  turpentine  is  well  known  to  be  a  very  volatile  sub- 
stance and  a  powerful  irritant  of  the  skin  ;  those  who  have 
worked  with  it  much  are  well  aware  that  it  produces  head- 
ache and  that  it  also  affects  the  stomach  ;  different  persons, 
however,  are  sensitive  to  its  action  in  very  different  degrees 
and  painters,  as  a  rule,  seem  to  become  accustomed  to  it 
early  in  their  career.  Russian  turpentine  is  far  more 
active  than  either  French  or  American  turpentine — prob- 
ably owing  to  the  presence  of  easily  volatile  products  of 
destructive  distillation. 

We  were  led  at  the  outset  of  the  inquiry  to  make  the 
suggestion  that  some  at  least  of  the  symptoms  ascribed 
to  lead  poisoning  were  to  be  attributed  to  the  turpentine 
in  the  paint — especially  the  effect  on  blood  corpuscles 
commonly  regarded  as  symptomatic  of  lead  poisoning. 

It  is  somewhat  remarkable  that,  apparently,  this  point 
has  escaped  the  notice  of  the  medical  experts.  Dr.  K.  R. 
Goadby,  one  of  the  authorities  on  lead  poisoning,  has  made 
special  experiments  to  test  the  validity  of  our  contention 
which  have  led  him  to  conclusions  in  entire  agreement  with 
our  suggestion. 

Dr.  Kenneth  Goadby*  has  found  that  animals  subjected 
to  the  vapours  given  off  from  white  lead  paste  at  an  elevated 
temperature,  viz. ,50°  G,  were  quite  unaffected  after  over 
300  hours'  exposure,  whilst  those  exposed  to  the  vapours 
produced  at  ordinary  room  temperature  from  a  surface 
painted  with  any  paint  containing  turpentine  suffered 
from  the  outset.  Whilst  he  was  unable  to  distinguish 
between  the  physiological  effects  produced  by  paints  con- 
taining white  lead,  basic  sulphate  of  lead,  zinc  oxide 
or  lithopone,  it  was  obvious  that  the  animals  suffered 
through  the  agency  of  a  common  cause ;  further 
experiments  showed  that  the  ill-effects  observed  were  due 
to  turpentine  vapours  and  could  be  reproduced  in  other 
animals  by  subjecting  them  to  turpentine  vapour  alone. 

In  determining  whether  and  to  what  extent  volatile 
products  are  formed  from  linseed  or  other  oils  and  the 
ordinary  materials  used  in  making  paints,  we  have  sub- 
stituted for  the  very  complicated  and  expensive  apparatus 
used  by  Prof.  Baly  a  very  simple  and  inexpensive  tot 
which  it  is  open  to  every  one  to  use.  This  hasthe advantage 
of  being  a  physiological  test  comparable  with  that  afforded 
by  the  human  subject,  comparable  even  with  the  blood 
corpuscle,  a  test,  moreover,  the  result  of  which  cannot 
well  be  misinterpret; d — the  leaf  of  the  common  Bhrub 
the  Aucuba  Japonica  or  spotted  Japanese  laurel.  When 
the  leaf  is  exposed  in  an  atmosphere  of  any  volatile  >ul> 
stance,  it  blackens  more  or  less  rapidly,  as  the  vapour 
which  enters  through  the  stomatal  openings  of  the  under 
surface  rapidly  induces  the  interaction  of  a  gluooside 
(aucubin)  present  in  the  leaf  and  a  corresponding  enzyme. 
the  immediate  product  of  change  being  a  Bubstanoe  which 
undergoes  alteration  in  ■  manner  no1  yet  understood  into 
an  almost  black  substance. 

We  believe  the  test  is  likely  to  prove  of  special  value 
in  examining  oils  to  be  used  in  making  paints.     All  that 


•Lead   poisoning   and    lead    absorption.    Legge    and  Qoedby, 
p.   10S,  Arnold,  London,  101J. 
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is  necessary  i-  to  shut  up  the  leaf  along  with,  though 
not  in  contact  with,  the  material  to  be  tested,  in  a  large 
tot  tube,  bottle  or  jar  ;  in  order  to  hasten  the  act  ion.  the 
charged  vessel  i-  best  placed  in  an  incubator  at  about  blood 
temperature  (35 — 37'  ('.). 

Nothing  happens  when  the  Aueuba  leaf  is  exposed  during 
24  hours  m  presence  of  either  dry  white  had  or  of  any  of  the 
solid  materials  u-ed  in  paint  making  or  of  any  of  the  oils 
used  in  making  paint  ;  but  the  leaf  blackens  rapidly  in 
the  presence  of  turpentine,  the  effect  being  visible  often 
after  a  few  minutes  and  the  blackening  complete  usually 
within  an  hour.  The  leaf  varies  in  sensitiveness,  being 
mosl  sensitive  during  the  growing  period.  We  are  con- 
fident that  all  the  liquids  which  can  be  used  in  thinning 
p  lint  would  act  similarly.  Recently  we  examined  several 
samples  of  turpentine  substitute  thinners  now  on  the 
market  and  found  all  to  be  extremely  active. 

The  fact  that  turpentine  and  similar  liquids  produce  the 
effect  so  rapidly  is  of  special  significance  in  connexion 
with  the  effects  sometimes  observed  in  newly  painted 
apartments.  \\Y  believe  that  the  vast  majority  of  com- 
plaints that  are  made  against  paints  as  having  caused 
inconvenience  or  serious  effects  are  simply  and  solely  due 
to  thi-  oaOM  alone.  It  also  follows  that  the  one  necessary 
union  to  take  is  not  to  risk  exposure  to  the  vapour  ; 
as  the  turpentine  evaporates  rapidly  from  a  painted  surface 
it  is  not  difficult  to  avoid  being  subjected  to  its  influence. 
Those  painters  who  are  specially  sensitive  should  not  be 
allowed  to  undertake  work  (flatting)  in  which  much  turpen- 
tine i-  used. 

To  test  the  behaviour  of  paints  in  drying,  a  series  of 
paints  were  made  up  so  that  each  contained  the  same 
quantity  of  turpentine.  These  were  then  applied  to  glass 
and  the  wejght  determined  at  intervals.  That  an  imme- 
diate decrease  in  weight  takes  place  owing  to  the  rapid 
evaporation  of  turpentine  is  obvious;  and  the  induced 
drying  efftt  t  is  clearly  shown  in  the  following  curves  : — 


3  S  7  j  M  13 

Boon. 

-•  loss  in  weight  of  films  of  paint  of  ordinary  thickness — 
paint  apolied  on  glass.  The  drying  effect  is  seen.  Paint 
contained  20  „  vol.  thinners. 

It  appears  that  practically  the  whole  of  tbe  turpentine  is 

removed  after  a  period  of  one  hour  and  that  there  is  little 

difference  in  the  behaviour  of  different  paints,  whatever  the 
base;  obviously  the  effect  of  the  turpentine  is  the  same, 

whatever  bt  to  l,e  noted  that  mo.-t  of  the 

'it  u'<     for  white  lead  require  a 
r  f.roportion  of  thinners.     \Vc  have  examined  eight  of 

the  most  adverti  trtut  tht   market.   Thest 

sold  either  in  paint  or  paste  form  arid  vary  in  volatile 
thinners  from  5  22  n  cent.  All  these  thinners  are 
taxi 

1    When  an  Avcuba  leaf  i-  exposed  over  ■  mixture  of 
whit*-  lead  and  linseed  oil,  it  looner  or  latei  ign 

of  b<  big  affected,  black 

after  2  or  .'{da-,  -  black  patches  are  n  nail,  m  ibleor  it  d 
b<-  nearly  black  all  over.     When  boiled  linseed  oil  i    d 

produced  more  rapidly,     of  com  e,  the  leal 

immediate  ■  test  of  the  pre  ence  of  rapoui  a    the 

test  used   by  Prof.   Baly;    H  1-.  however, 

sufficiently  rapid  and  not  onlj  bai  the  advantage  of  being 

both  simple  and  practical  bul  I    1  f    pedal  ralue,  ai  it   1 

initiative  test  which  afford-  ocular  demonstration  of 

-t  WDM  h   and  the  extent  to  which  volatile  products 


are  being  given  off  from  the  substance  or  mixture  to  which 
it  is  exposed.  The  behaviour  of  the  Aucuba  leaf  and 
also  of  the  ordinary  laurel  leaf  when  exposed  to  vapours 
has  been  fully  discussed  by  one  of  us  in  conjunction  with. 
E.  F.  Armstrong.* 
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Loss  in  weight  of  paint  films  du^  to  volatilization  of 
thinners.  After  one  hour  paints  began  to  dry  so  that  volatiliza- 
tion loss  is  balanced  by  drying.  The  above  are  four  well-known, 
white  lead  substitutes. 

We  may  here  state  that  all  the  materials  used  in  our 
experiments  were  of  good  commercial  quality  as  determined 
by  analyses  before  use.  The  white  lead  used  was  of 
English  manufacture — both  stack  and  other  process  pro- 
ducts ;  the  oxysulphate  used  was  in  part  of  French  and  in 
part  of  English  manufacture  and  consisted  entirely  of  basic; 
sulphate  of  lead  unadulterated  with  barium  sulphate 
in  the  manner  now  practised  in  England. 

We  have  exposed  leaves,  at  blood  heat,  in  presence  of  a 
great  variety  of  mixtures  of  solid  materials  with  linseed  oil. 
In  all  cases  some  effect  has  been  visible  sooner  or  later, 
whilst  leaves  exposed  simply  over  water  have  undergone  no 
visible  change  during  the  same  period.  In  the  case  of 
mixtures  containing  either  white  lead  or  sublimed  oxy- 
sulphate of  English  or  French  manufacture,  blackening 
has  sometimes  been  complete  after  3  or  4  days  ;  but 
leaves  exposed  over  mixtures  made  from  cither  lithopoM 
or  nattiral  barytes  or  zinc  oxide  free  from  lead  became 
more  or  less  spotted  in  the  same  time  ;  even  lime  and 
baryta  have  been  found  to  hasten  the  production  of  the 
vapours.  Eventually  the  leaves  exposed  over  oil  alone 
have;  shown  signs  of  blackening,  proving  that  the  oil  is 
slowly  undergoing  oxidation  ;  leaves  exposed  over  boiled 
oil  blacken  muchmorereadilythantho.se  exposed  over  raw 
oil  and  when  boiled  is  substituted  for  the  unboiled  oil  in  any 
of  the  mixtures  the  blackening  takes  place  more  rapidly.* 


*  The  function  of  hormones  in  stimulating  eiizyinic  change  in 
relation  to  narcosis  and  the  phenomena  of  degenerative  and 
regenerative  change  in  living  structures.  Hoy.  Hoc.  1'roc,  1910, 
82,  5S8.  The  I  unction  of  hormones  in  regulating  metabolism, 
Annals  of   Botany,   1911,  25,  507. 

t  Nature  ol  the  volatile  products  produced  from  Unseed 
has  long  been  known  that  considerable  amounts  of  volatile  produott 
med  in  the  process  of  drying  linseed  or  any  other  drying  oil. 
Qenthe  (Zeits.  f.  ang.  Cfcem.,  1900, 19,  208)  states  thai  the  Ion 
amounts  to  15  percent,  in  the  case  of  linseed  oil  drying  atonlinar\ 
temperatures.     Keld  (Journ.  Boc.  Chem.  I nd.,  1898,17,  75)  records 
thai  in  the  manufacture  of  linoleum  (when-  large  quant 
linseed  oil  are  oxidised)  a  gain  of  only  10  per  cent    is  ol 
and  :i  cribes  the  difference  between  this  gain  and  the  it 
gam   to   loss  of  volatile   products.      \\  e   have  examined  solidi 
oil  obtained  hum  the  volatile  products  given  ofl  <>n  boding  oi 
togethei   with  litharge,  the  samples  being  collected  from  wea." 
where  mechanical  spraying  was  impossible;    we  wen    u 
find  lead  m  these,     oil  boiling  Is  carried  on  at  elevated  term 
and  therefore  the  conditions  are  such  as  would  be  favourab 
to  the  formation  oi  volatile  organic  lead  compound!  if  such  wen 
DOflsitjIr*. 

to  be  noted  that  Baly  has  also  examined  such  product 
and  has  failed  to  find  lead  present. 
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The  behaviour  of  zinc  oxide  is  variable  ;  sometimes  the 
leaves  blacken  rapidly  over  mixtures  of  this  substance 
with  linseed  oil.  The  differences  observed  may  be 
ascribed  to  the  presence  of  lead  or  perhaps  of  manganese 
in  varying  amounts.  It  is  well  known,  that,  excepting 
the  New  Jersey  brand,  zinc  oxide  made  from  the  ore 
generally  contains  from  1  to  5  per  cent,  of  lead  (as  oxy- 
sulphate) ;  that  made  from  spelter  is  usually  free  from 
lead.  It  may  be  noted  that  certain  standard  English 
specifications  specify  that  zinc  white  shall  not  be  blackened 
by  sulphuretted  hydrogen. 

Mixtures  of  linseed  oil  with  the  various  commercial 
driers  all  affect  the  leaves  more  or  less  rapidly :  we  there- 
fore think  that  the  "Aucuba"  test  is  one  that  may  prove 
to  be  of  value  in  testing  the  efficiency  of  driers. 

Nor  is  linseed  oil  peculiar  in  this  respect :  cornflower  oil, 
crude  and  refined  soya  bean  oil,  menhaden  oil  and  even 
olive  oil  give  off  vapours  moderately  rapidly,  when  mixed 
with  either  white  lead  or  driers  or  both,  on  exposure  to 
air ;  castor  and  China-wood  oils  are  more  slowly  affected. 
There  is  no  doubt  that  any  oil  that  will  dry  and  can  be 
used  in  paint  will  yield  volatile  products  during  the  process 
of  drying. 

3.  Taking  into  account  what  is  known  of  the  compounds 
of  lead,  it  was  inconceivable  that  the  vapours  given  off 
during  the  drying  of  lead  paints  should  contain  lead. 
From  the  experience  gained  from  a  large  number  of 
experiments  we  have  made  to  test  whether  lead  is  volati- 
lised as  Prof.  Baly  has  asserted  it  is,  we  are  able  to  state 
positively  that  lead  cannot  be  found  in  the  distillate  from 
the  distillation  either  of  white  lead  or  of  basic  sulphate  of 
lead  when  effective  precautions  are  taken  to  prevent  the 
contents  of  the  distillation  flask  from  being  carried  over 
mechanically  into  the  distillate.  It  is  astonishing,  however, 
how  easily  priming  takes  place  when  a  mixture  of  oil  and 
white  lead  is  heated  and  how  difficult  it  is  to  prevent 
particles  of  solid  from  being  carried  over  when  a  mixture 
of  oil  with  any  solid  substance — not  white  lead  alone — 
is  subjected  to  distillation  in  a  current  of  steam.  Oxy- 
sulphate  (Purex),  in  our  experience,  is  just  as  "volatile" 
as  white  lead. 

We  have  tried  in  many  ways  to  prevent  this  priming 
effect  and  have  found  the  most  effective  preventative  to  be 
the  use  of  a  length  of  half-inch  block  tin  tubing,  bent  at 
an  acute  angle  about  one  foot  above  the  distilling  flask, 
as  connecter  and  condenser,  in  the  manner  advocated 
by  Dr.  Bernard  Dyer  for  the  determination  of  nitrogen 
by  the  Kjeldahl  method. 

When  a  mixture  of  white  lead  with  oil  is  heated,  the 
basic  carbonate  is  decomposed  and  both  steam  and  carbon 
dioxide  are  given  off  :    solid  particles  are  easily  carried 


forward  in  the  spray  that  is  formed  by  the  bursting  of  the 
bubbles  as  the  gas  escapes. 

When  the  distillation  is  effected  under  reduced  pressure, 
this  effect  is  even  exaggerated.  When  basic  sulphate  of 
lead  is  heated,  no  gas  is  produced  and  but  little  water  is 
given  off,  so  that  there  is  far  less  priming. 

It  is  necessary  here  to  point  out  that  no  such  spraying 
effect  or  mechanical  separation  of  particles  as  is  observed 
in  distillations  can  occur  during  the  drying  of  paint  under 
the  conditions  of  ordinary  practice  and  therefore  these 
experiments  have  been  carried  out  under  conditions 
much  more  rigorous  than  obtain  in  practice. 

A  proof  of  the  inefficiency  of  glass  traps  in  preventing 
priming  is  afforded  by  experiments  made  with  the  apparatus 
shown  in  Fig.  I.  A  mixture  of  oil  and  the  lead  salt  to  be 
distilled  in  a  current  of  steam  having  been  put  into  a  flask 
about  800  c.c.  in  capacity,  steam  was  passed  into  the 
mixture  and  afterwards  through  flasks  1  and  2  into  the 
upright  towet  and  thence  through  a  condenser. 
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Distillation  Kxi-humfm* 

Fig.  l. 

Experiments  were  made  using  (1)  white  lead  and  (2) 
litharge,  Unseed  oil  and  lead  acetate  being  added  in  each 
experiment.  No  lead  was  found  in  the  final  distillate 
but  the  contents  of  the  first  receiving  flask  contained 
lead,  whilst  the  second  receiving  flask  and  the  tower  were 
free  from  lead. 

The  presence  of  lead  in  the  first  receiver  flask  could  be 
due  to  one  or  both  of  two  causes — (1)  to  a  volatile  lead 
compound  soluble  in  water  and  volatile  in  steam  but 
not  volatile  at  the  temperature  of  No.  1  flask  ;  and  (2),  to 
the  spraying  over  of  the  lead  compound. 
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In  ord.*r  to  decide  between  those  alternatives,  the 
experiment  with  litharge  was  repeated  with  the  following 
alterations  : — 

(1)  Flask  No.   1   was  heated  by  a  boiling  water  bath  so 

I  drive  off  any  volatile  lead  eompound  in  solution, 

it    being   obvious   from    the    previous   experiment    that   if 

a    volatile    compound    were    formed     it    was    volatile    at 

this  temperature. 

-     Flask  No.  2  and  the  tower  were  exposed  to  the  air. 

The  distillation  was  continued  during  half  an  hour. 
On  examining  the  distillates,  lead  was  found  in  the  first 
flask  but  not  a  trace  was  detected  either  in  the  second 
ti.i-k  or  in  the  tower  or  in  the  distillate — showing  that 
lead  bed  been  earned  from  the  distillation  tlask  mechanic- 
ally into  Flask  No.  1  and  that,  although  the  liquid  in  this 
kept  boiling,  the  lead  compound  travelled  no  further: 
proof  was  thus  obtained  that  the  lead  compound  was 
sprayed  over  from  the  distillation  flask. 

Painting  Experimints. 

None  of  the  experiments  so  far  described  nor,  indeed, 
any  other  of  the  exj>eriments  that  have  been  reported,  can 
be  said  to  be  exactly  eomparable  with  the  practice  of 
painting  :  the  following  experiments  were  made,  therefore, 
to  ascertain  trhtfxr.  under  ordinary  painting  conditions, 
using  an  ordinary  white  lead  paint,  a  volatile  lead  corn- 
found  could  be  isolated.  It  must  be  pointed  out  that 
the-e  exj>eriments  are  quite  comparable  with  the  con- 
ditions under  which  the  painter  works  and  are  of  value  in 
•quence. 

The  apparatus  used  is  shown  in  Fig.  2. 

Apparatus  used  in  paint  drying  experiment. 

is  an  air-tight  box,  10  ft.  long  by  9  in.  broad  by 
2  in.  deep,  arranged  so  that  the  air  which  was  aspirated 
through  it  should  travel  over  the  surface  of  the  box  by 
means  of  channels,  the  aii  thus  travelling  the  length  of  the 
box  four  tlm>-s,  as  shown.     The  box  was  fitted  with  a  glass 

in  order  that  the  paint  should  dry  under  normal 
conditions  a-  regards  tight.  This  feature  has  been  omitted 
in  all  other  reported  experiments,  although  the  important 
influence  of  bght  in  the  drying  of  paint  is  well  known. 
The  joint  en  the  top  of  the  channels  and  the  glass 

were  mad<-  by  laying  thick  walled  rubber  tubing  on  the 
of  the  partitions  and  tightly  screwing  down  the 
frlasa  cover,  so  as  to  render  it  air-tight,  thereby  compelling 

Itf  to  tr.ivi !  through  the  40  ft.  of  channel.  The  box 
was  painted  with  an  ordinaiy  linseed  oil  and  turpentine 
paint  and  at  once  eloeed  ;   aspiration  was  then  commenced, 

air  passing  through  the  various  devices  shown,  in 
•  rb  if  possible,  any  volatile  compound  which 
miirht  be  formed.  The  outlet  tube  was  fitted  into  the  box 
through  a  cork,  so  arranged  that  the  tube  was  above  the 
painted  surface.  When  possible,  all  joints  were  of  fused 
glass  ;    otherwise  th<v  consisted  of  paraffined  cork. 

■  a  of  painted  surface,  20-80  sq.  ft.  =  1-94  sq.  met  i 

gbJ  of  paint  used  for  each  coat,  I U0  grammes,  approxi- 
mat'  er  square  metre 

Tim<-  of  a-piration  : 

hours. 

1st  coat   48 

ted  eoal vi 

3fl  coat 1  - 

78 


R  .-  ition,  approximately  .'500  c.c  j»>  r  minute. 

ted  through,  at  least  1 100  bti 
Thrf-  successive  '  paint  were  applied  before  the 

apparatus    was    disconnected    and    the    contents    of    the 
therefore  th<-  apparatus  had  received 

:>amt  fume*,  from  300  grammes  of  punt  <  as  a 

•'  '  _'  .'.    quarc  feet, 

I  and  2.      Empty: — 'dour  of  paint. 
Bulb   ■'.       '     •  it  iih'-d    '>'.'.    of  Colourless   liquid,   "mil 

When  boiled  with  nitric  acid,  tbii  be< 
yellow;   on  adding  ammonia,  there  »a»  no  change;    on 
add  no  change;    colourless  when  cold; 

ery   slight  straw 

-   ' 


Trap  4.  3  c.c.  colourless  liquid,  smelling  of  turps. 
Tested  as  above,  very  slight  straw  discolouration ;  quantity, 
if  any,  too  small  to  afford  a  positive  result. 

Washer  5.     Colourless  liquid — free  from  lead. 

Wash  bottle  6.  Yellow  liquid ;  crystals  on  bottom ; 
soluble  in  water.  Sweet  ester-like  smell.  Free  from 
lead. 

Wash  bottle  7.  Brownish-yellow  liquid.  Evaporated 
to  dryness  and  ignited.  Left  a  large  quantity  of  carbon- 
aceous residue.  Extracted  with  nitric  acid — free  from 
lead. 

Wash  bottle  8.     Very  pale  yellow — free  from  lead. 

Conclusion  :  Volatile  lead  compounds  are  not  produced 
in  appreciable  quantity  when  a  freshly-painted  surface  is 
dried  under  normal  conditions. 

The  experiment  was  repeated  but  without  obtaining 
any  indication  of  lead. 

Effect  of  age  on  white  lead  ground  in  oil. 

Bah'  has  suggested  that  the  formation  of  volatile  lead 
compounds  in  white  lead  and  oil  takes  place  during  the 
period  of  nine  months.  This  suggestion  was  based  on 
indirect  evidence  and  was  rendered  necessary  by  the  fact 
that  workers  engaged  in  the  grinding  of  white  lead  do  not 
suffer  from  lead  poisoning.  If,  however,  the  volatile 
products  were  formed  at  once  the  occupation  would  be 
most  deadly,  as  the  temperature  of  grinding  Is  often 
higher  than  that  at  which  Baly  has  stated  volatile  lead 
products  are  produced. 

In  order  to  investigate  this  suggestion  experimentally  we 
examined  a  sample  of  white  lead  paste  ground  in  September, 
1907,  wdiich  meant  a  period  of  51  months  between  time  of 
grinding  and  examination  ;  the  results  obtained  were 
exactly  the  same  as  those  obtained  on  using  new  wdiite  lead 
and  linseed  oil,  showing  that  it  is  impossible  to  detect  any 
volatile  lead  compound  in  white  lead  paste  which  has  been 
stored  durir  g  51  months,  so  that  on  experimental  grounds 
the  suggestion  is  unsound. 

Further,  we  have  compared  the  rates  of  blackening 
of  leaves  exposed  over  white  lead  paste  1  day,  9  months 
and  55  months  old  and  can  find  no  difference. 

Professor  Bahfs  second  communication. 

A  second  communication  on  the  toxicity  of  white  lead 
paints  was  brought  before  the  Liverpool  Section  of  this 
Society  on  March  13, 1912,  and  was  published  in  the  Journal 
issued  on  June  15,  1912,  31,  515.  No  word  of  reference 
is  to  be  found  in  this  to  the  previous  communication — 
not  the  slightest  apology  is  offered  to  white  lead  for  the 
slur  previously  cast  upon  its  character  but  it  is  subjected 
toafurtherdamagingaccusation  :  again,  we  think  without 
justification. 

The  opening  sentences  of  this  second  communication  are 
somewhat  more  guarded  than  those  of  the  earlier  paper — 
moreover  an  interesting  indication  is  given  of  the  true 
inwardness  of  the  object  Professor  Baly  had  in  view  in 
making  his  experiments,  as  he  states  :  The  matter  was 
brought  particularly  under  my  notice  during  a  discussion 
of  the  relative  merits  of  the  basic  carbonate  and  basic 
sulphate  of  lead  as  pigments.  Even  without  any  previous 
experience  I  at  once  detected  a  most  decided  difference 
between  the  smell  of  the  two  substances  when  ground  in 
linseed  oil.  It  occurred  to  me  that  this  matter  could 
easily  be  put  to  a  strict  scientific  test  and  in  the  present 
paper  are  contained  the  results  of  some  experiments  I  have 
made  in  this  direction.  It  may  safely  be  said  that  any 
menta  as  to  smell  and  even  as  to  cases  of  poisoning 
are  somewhat  unsatisfactory  unless  there  is  forthcoming 
souk;  proof  of  the  exhalation  of  poisonous  vapour  hy  the 
paint  in  question.  It  was  to  investigate  whether  or 
no  any  volatile  and  poisonous  emanations  truly  occur 
thai  the  present  work  was  undertaken." 

It    is  a  little  difficult  to  understand   how  the  relati 
merits   of  carbonate  and  sulphate  as  pigments  could    be 
determined  by  the  study  of  vapours  given  off  from  mixtures 

of  the  substance  with  oil  :  and  the  logic  of  the  i  tatemenl 
"  I  at  once  detected  a  most  decided  difference  between  the 
mill  of  the  two  substfl  noef  n  hen  ground  in  linseed  oil  "— 
i    not  es   ilj    perceived  ■    what  smell  has  to  do  with  the 
merits  of  a  substance  as  a  pigment  is  not  clear. 
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The  spectroscopic  observations  described  are  obviously 
those  described  in  the  first  communication.  But  at  the 
end  of  the  account  that  is  given  of  them,  we  read  : — "  It 
may  be  of  some  interest  to  record  the  fact  that  the  smell  of 
the  glass  tubes  after  they  had  been  heated  in  the  above 
experiments  was  singularly  nauseating,  and  in  the  case  of 
the  tubes  containing  the  white  lead  the  vapours  produced 
certain  specific  symptoms  such  as  lassitude  and  severe 
localised  headache  followed  by  diarrhoea." 

Nowit  is  well  known  that  the  smell  of  an  expiring  tallow 
candle  is  "  singularly  nauseating,"  yet  we  put  up  with  it 
occasionally  and  are  unhurt.  Professor  Bah'  must  have 
gone  very  much  out  of  his  way  to  make  himself  ill  and  one 
would  like  to  know  exactly  how  he  did  it.  The  value  of  his 
evidence  depends  entirely  on  this — on  his  sensitiveness  to 
impression  and  on  proof  being  given  that  when  his  health 
was  disturbed  the  said  vapours  were  the  actual  and  sole 
factors  of  the  disturbance  :  their  average  effect  rather  than 
their  Baly  effect  should  have  been  determined — he  may 
well  have  been  subject  to  mental  impressions  during  the 
inquiry. 

We  are  interested  in  having  our  observation  (that  no 
volatile  compound  containing  lead  is  given  off  on  heating 
white  lead  with  oil)  confirmed  by  Professor  Baly  in  the 
positive  way  in  which  it  is  confirmed  in  this  second  com- 
munication. As  the  following  statement  shows,  he  is 
uncompromising  in  his  admission  but  he  might  have  had 
the  candour  to  confess  that  he  had  repeated  his  experi- 
ments because  of  our  failure  to  confirm  his  results. 

"  Comparative  tests  were  made  with  white  lead  and 
basic  sulphate  and  in  the  earlier  experiments  distinct 
evidence  seemed  to  be  obtained  that  there  was  produced 
a  small  quantity  of  a  volatile  lead  compound  in  the  case 
of  the  white  lead.  More  recent  experiments  did  not  con- 
firm these  results  and  therefore  it  was  concluded  that  the 
lead  in  the  earlier  experiments  must  have  been  mechanically 
carried  over  in  the  form  of  carbonate.  In  order  to  obtain 
more  definite  evidence  as  to  the  question  of  volatile  lead 
compounds,  about  4  lb.  of  the  stiff  paste  of  white  lead 
and  linseed  oil  was  heated  in  vacuo  by  an  oil  bath  and  the 
products  condensed  in  a  vessel  cooled  by  liquid  air.  On 
allowing  the  temperature  of  the  receiver  to  rise,  a  con- 
siderable quantity  of  gas  was  evolved,  leaving  about  30  c.c. 
of  liquid.  This  liquid  contained  a  large  quantity  of  water 
and  was  tested  for  lead  but  no  definite  evidence  of  the 
presence  of  this  metal  was  obtained." 

The  lead  bogey  being  perforce  thus  cast  aside,  the 
nauseous  vapour  bogey  is  now  dragged  upon  the  scene. 

"  It  was  found  that  the  gaseous  product  possessed  an 
indescribably  nauseous  odour  and  was  undoubtedly 
poisonous,  similar  results  being  produced  as  those  already 
described.  This  experiment  was  repeated  with  basic  lead 
sulphate  but  little  or  no  distillate  was  obtained." 

Experiments  are  then  described  to  establish  the  self- 
evident  proposition  that  when  a  hydrated  substance  is 
heated  vapour  of  water  is  given  off  and  that  this  does 
not  happen  when  no  water  is  present  as  in  the  case  of 
basic  lead  sulphate. 

Finally  we  read  :  "  I  cannot  claim  that  the  above  ex- 
periments represent  the  last  word  upon  the  subject  but 
I  do  feel  that  as  far  as  they  have  gone  they  establish 
the  fact  that  a  poisonous  volatile  substance  is  given  off 
paints  made  with  white  lead  or  red  lead.  It  seems  to  me 
to  be  a  necessary  conclusion  that  we  must  recognise  the 
existence  of  a  source  of  poisoning  in  connexion  with 
painting  that  is  to  be  differentiated  from  lead  poisoning 
proper.  The  symptoms  described  in  the  earlier  portion  of 
this  paper  were  experienced  by  me  both  with  the  vapours 
from  the  manganese  dioxide  and  oil  mixt  ure  so  that  it  would 
seem  impossible  to  attribute  them  to  lead  poisoning. 
These  symptoms,  my  experiments  shew,  are  doubtless 
clue  to  the  evolution  of  unsaturated  aldehydes  and  these 
are  given  off  by  any  paint  containing  oxidising  agents, 
white  lead  or  red  lead.  The  cases  of  poisoning  which  have 
hcen  noted  amongst  people  inhabiting  roomsfreshly  painted 
with  white  lead  would  seem  therefore  to  be  due  to  these 
unsaturated  aldehydes  and  not  to  be  true  lead  poisoning. 
"  It  is  perfoctly  possible  to  minimise  the  amount  of  this 
poison  by  utilising  either  basic  lead  sulphate  or  zinc 
white  and  by  using  as  little  drier  as  possible  :  I  say  this 
with  the  more  confidence,  because,  of  the  white  paints, 


white  lead  was  the  only  one  that  gave  at  ordinary  tem- 
peratures a  measurable  amount  of  the  aldehyde  in  my 
experiments.  For  this  reason  the  conclusion  must  be 
drawn  that  danger  attends  the  use  of  white  lead  paints. 

"  The  same  must  be  said  of  red  lead,  for  it  seems  that 
the  poisonous  volatile  compound  is  even  more  readily 
given  off  by  this  substance." 

It  is  to  be  noticed  that  the  nauseating  vapours  were  only 
obtained  by  heating  the  mixture  of  white  lead  and  oil  to 
60° — 65°  and  that  apparently  similar  vapours  were  obtained 
when  Purex  and  zinc  white  were  used,  though  only  at 
higher  temperatures.  Such  results  are  clearly  in  no 
way  comparable  with  those  obtained  in  practice  when 
paint  dries  at  atmospheric  temperatures — no  one  thinks 
of  describing  the  smell  then  obvious  as  singularlv  nauseat- 
ing. 

Objection  may  be  taken,  on  similar  grounds,  to  the 
comparative  experiments  in  which  the  relative  amounts 
of  silver  reduced  in  equal  times  by  the  vapours  given  off 
from  various  mixtures  were  determined. 

The  term  "  poisonous  volatile  compound  "  after  all  is 
a  purely  relative  expression.  Chloroform  is  a  most 
poisonous  volatile  compound — yet  people  are  daily,  of  set 
purpose,  subjected  to  its  vapours  and,  as  a  rule,  are  but 
temporarily  affected  by  it.  Ammonia  has  extraordinary 
toxic  jjowers  and  yet  it  is  used  by  women  all  the  world 
over  as  smelling  salts  and  in  recovering  them  from  fainting 
fits.  Every  known  volatile  substance  is  more  or  less 
toxic.  Cheese  is  regarded  as  a  valuable  food  all  over  the 
world,  yet  at  times,  in  some  people,  it  produces  consider- 
able stomach  derangement.  Clearly  the  poisonous  vapour 
bogy  has  been  manufactured  by  Professor  Baly  as  a 
means  of  escape  from  a  difficulty  in  which  he  had  placed 
himself  by  discovering  volatile  lead  where  there  was  no- 
lead  and  he  has  used  it  as  a  stone  to  cast  at  white  lead. 

As  a  matter  of  fact,  he  has  adduced  no  more  evidence 
in  his  second  communication  that  white  lead  under 
conditions  of  practice  gives  rise  to  an  amount  of  vapour 
capable  of  producing  effects  such  as  would  justify  the 
use  of  the  term  poisonous  than  he  has  that  lead  itself  is 
volatilised. 

In  condemning  white  lead,  moreover,  he  has  condemned 
paints  altogether.  As  Mr.  Morris  said  in  the  discussion  : — 
"  As  regards  the  use  of  dryers,  it  was  necessary  for  the 
paint  to  dry  quickly.  How  could  they  get  away  from 
the  commercial  aspect  of  the  case  by  using  less  drvers  or 
none  at  all  ?  " 

If  a  paint  is  to  be  of  any  practical  use,  it  must  dry  :. 
the  nauseous  substances  of  Professor  Baly  will  arise  :  but 
every  one  connected  with  the  industry — every  painter 
throughout  the  country- — knows  full  well  that  the  rate  at 
which  the  change  takes  place  is  so  slow,  the  quantity  of 
vapour  given  off  so  slight,  that  it  is  quite  easy,  in  practice, 
to  avoid  ill  effects.  It  is  only  necessary  to  ventilate  a 
little  and  to  give  the  paint  time  to  dry. 

Paints  cannot  be  made  without  oil  and  cannot  well  be 
applied  unless  thinned  by  a  volatile  liquid ;  and  some 
drying  agent  must  be  present  in  them.  Whatever  volatile 
liquid  be  used  to  thin  a  paint,  it  will  be  capable  of  pro- 
ducing effects  such  as  turpentine  produces — in  Baly 
language,  it  will  be  poisonous.  But  it  is  perfectly  well 
known  that  it  is  possible  by  very  simple  precautions  to 
prevent  any  serious  effects  arising — those  painters  who, 
like  Professor  Baly,  are  specially  sensitive  to  the  influence 
of  vapours  must  not  be  allowed  to  flat  large  surfaces  in 
closed  apartments. 

And  we  must  set  on  the  other  side  the  hygienic  value 
of  painting  with  an  oil  paint  containing  a  drying  agent 
and  a  penetrating  volatile  substance  such  as  turpentine, 
to  which  Dr.  Goadby,  we  believe,  lias  drawn  special 
attention  ;  no  more  effective  means — probably  no  such 
effective  means — of  destroying  micro-organisms  can 
possibly  be  devised.  If  a  room  be  well  washed  down,  then 
rewhitewashed  and  icpainted,  especially  if  it  be  shut 
tight  while  the  paint  is  still  fresh  and  left  for  the  vapours 
that  are  given  off — both  those  of  turpentine  and  those  of 

the   Baly    bogey— to   act    antiseptically,    the   chance   of 

organisms  surviving  will  be  very  mi. all.  None  of  the 
conventional  recognised  methods  of  disinfecting  can  be 
so  effective. 
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M.  ■' ■  ■  ■•  -  Loins  Breton's  Retort. 

"  Rapport  fait  an  nom  de  Is  oommisaion  de  1'hygiene 
pabliqae  ohargoe  d'examiner  le  projet  de  loi,  adopts  par 

Is  Sen.it.  but  ['emploi  des  oomposea  du  plomb  dans  les 
hravaiu  de  b  point ure  en  bitiments."  Paris,  Imprimerie 
da  la  Chamhre  dea  Deputes,  Motteros  et  Martinet,  7,  rue 
-    nt-Banait,  l!»uT. 

This  report  is  to  be  regarded  as  of  special  importance, 
Dg  to  the  action  taken  by  the  Frenoh  Government  in 
legislating  prospectively  against  the  use  of  white  lead  even 
for  outside  painting  purposes.  Probably  everything  that 
.  be  said  against  white  lead  is  to  be  found  in  its  pages. 
We  irf  concerned  only  with  the  chemical  evidence  adduced 
by  M.  Breton  himself",  by  It  Trillat  and  by  MM.  Heim  and 
Bebert. 

Before  referring  to  these,  we  may  mention  that  it  is  on 
rd  that  the  great  Stas.  when  questioned,  in  1855, 
whether  the  symptoms  sometimes  shown  by  delicate 
persons,  after  living  in  a  room  recently  painted  with 
white  lead,  could  1h»  due  to  lead  poisoning,  is  said  to  have 
•replied  that  experience  showed  that  a  recently  painted 
room  could  be  inhabited  with  impunity. 

In  Erring  evidence  before  the  Chamber  of  Deputies,  in 
1903.  Prof.  Armand  Gantier  expressed  the  opinion  that 
persons  inhabiting  rooms  painted  with  white  lead  do  not 
run  any  risk,  as  lead  paint  does  not  emit  either  emanations 
-or  dust. 

M.  Breton  (Report,  p.  334),  in  objecting  to  the  removal 
■of  paint  by  burning  off,  which  he  speaks  of  as  provoking 
"  hi  production  d'emanations  plombiques,"  refers  to  an 
opinion  1  l>y  M  Gautier  to  the  effect  that  painters 

are  subject  to  poisoning  from  this  cause  "  parce  qu'ils  ne 
peuvcnt  pas  se  soustraire  mux  poussieres  plombeuses  ainsi 
produites."  It  is  noteworthy  that  he  does  not  suggest 
that  lead  is  ever  volatilised  during  the  operation. 

M.  Ltr-tona  experiments. — M.  Breton  gives  details 
(Rc[x>rt,  p.  33o)  of  experiments  made  by  himself,  in  1903, 
which  he  considers  prove  that  a  volatile  compound  of  lead 
Toduced  daring  the  drying  of  lead  paint.  He  appears 
to  have  arranged  a  series  of  freshly  painted  metallic  boxes 
concentrically  under  a  bell  jar,  through  which  he  then 
aspirated  air,  this  air  being  afterwards  bubbled  through 
a  10  per  cent,  solution  of  sulphuric  acid.  At  the  end  of 
a  day  lead  was  detected  in  the  acid.  M.  Breton  explicitly 
states,  however,  that  the  quantity  of  lead  present  was 
*'  extrimf  ment  rtduite  et  que  les  reactifs  ordinaiies  du 
plomb  ne  peuvaient  la  reveler."  He  based  his  assertion 
that  lead  was  present  on  the  use  of  Trillat's  agent — which 
ie  not  specifically  a  test  for  lead. 

M.  Tnllat,  at  his  request,  repeated  the  experiment  but 
did  not  confirm  the  result.  To  this  M.  Breton  objects  that 
M  Trillat  had  only  painted  the  interior  of  the  bell  jar 
"au  lifii  dVrnployer  notre  dispositif  de  boites  en  chicane 
qui  nous  donnait  ur  aide  surface  d'emanation  !  " 

Bs  then  proceeds: — 

r.itoiredifferentecxpliqueparfaitc- 
■mfnt  la  drflerence  des  i  obtenns;    car,  nous  le 

repetons,  nous  n'avons  pu  dans  notre  experience  constater 
lentrainement  que  de  traces  inhnitesimales  et  presque 
indo=ab!es  'le  plomb  et  la  diminution,  d'ailleurs  consider- 
-able,  de  la  STMCS  d'eanissiofl  devait  necessairement  rendre 
impossible  'istatation. 

tnme  nous  avons  rcnouvele  a  plusicurs  reprises, 
-'■riant  tootes  les  precautions  possibles,  et  en  controlant 
noijmfu^:m<-nt   tons   nos   rtactiss,    ('experience   oi-di 

nous  sommes  arrives  au   ml 
resultat,  nous  ponvons  sssurer  lormeUement  que,  qnoique 
tre*  faibles,  cea  emanations  se  produisenl  reeuement. 

"  NOUS  STOns  d'ailleurs  vane  notre  dispoaitil  en  faisant 
barbotor  I'air  dans  la  p*:inturc  <\<  ontenos  dans  un 

ballon  de  verre  et   avons   pa   constater  ds  OOttS   mat 

In    plomb   en    utitiaanl    simplement   les 

reactifs  ordinaire*,  aeids  sulfhydrique  on  monosnlfnre  de 

sodium." 

With    referei  'r.i-    la-t    experiment.    ore    ha. 

ion  in  asserting  thai  the  tend  detected  by  M.  Breton 

wa*  earried  forward   nechanieallj  ;    we  have  failed   in 

of  the  oi  lead,   when  the 

•  ration   was    taken   of  preventing  any  spray   that  is 

formed  a*  the   babbles    burst  at  the  surface  <,f  the  paint 


from  being  carried  forward  by  interposing  a  scrubbing 
Bask  between  that  containing  the  paint  and  the  receiving 
Bask.  And,  as  we  have  already  .stated,  we  have  been  unable 
to  detect  lead  in  air  aspirated  during  hours  through  a 
box  exposing  a  freshly  painted  surface\vhich  wo  imagine 
was  far  in  excess  of  that  exposed  in  M.  Breton's  experi- 
ment with  bo'iles  en  chicane. 

Hei»iandHebert'sexperime?itsCRe-port, p.  339). — In  1907 
MM.  Heim  and  Hebcrt  carried  out  a  series  of  experiments 
with  the  object  of  detecting  and  measuring  the  amount  of 
lead  in  the  atmosphere  of  workshops  where  white  lead 
was  used.  Ultimately  they  devised  a  method  based 
on  the  use  of  Trillat's  agent. 

In  examining  the  air  of  workshops,  the  air  was  drawn 
through  a  plug  of  cotton  wool  (ouate).  They  were  struck 
by  the  fact  that  they  very  often  found  traces  of  lead  in  their 
absorption  apparatus,  even  after  such  nitration  of  the  air  ; 
they  therefore  assumed  that  some  portion  of  the  lead  in 
the  atmosphere  was  in  a  state  of  vapour  and  capable  of 
passing  through  the  filtering  plug  without  being  caught  by 
it.  No  proof  was  sought  for  that  a  larger  or  more  tightly 
packed  plug,  if  not  a  series  of  plugs,  would  be  effective.* 

They  made  various  experiments,  in  which  air  scrubbed 
by  passing  through  two  vessels,  one  containing  sulphuric 
acid,  the  other  potash,  was  passed  through  a  long  tube 
1-2  cms.  in  diameter  containing  the  material  to  be  tested. 
When  the  material  was  a  powder,  the  two  ends  of  this  tube 
were  plugged  with  cotton  wool.  The  air  from  the  tube, 
after  passing  through  a  U  tube  "  bourre  de  coton  bien  serre, 
assurant  sa  filtration  parfaite,"  was  conducted  through  a 
Gautier  absorber  containing  about  10  c.c.  of  dilute  sul- 
phuric acid.  The  rate  of  passage  was  from  3 — 4  litres 
per  hour  and  the  experiment  was  continued  until  100 
litres  had  been  passed  through  the  tube. 

In  the  experiments  with  litharge  and  white  lead,  the  tube 
contained  a  mixture  of  150  grammes  of  emery  with  11 
grammes  of  the  former  and  15  grammes  of  the  latter. 
The  amount  of  lead  carried  forward  in  100  litres  of  air  was 
estimated  to  be  as  follows  : — 

Milligrammes. 
1-0-15 

White  lead  at  15°— 20°    {  0-20 

U-12 

Litharge  at  15°— 20° '£oi 


at  100* ]  °, 


0-01 
01 


We  venture  to  think  that  if  lead  was  carried  forward, 
of  which  the  experiments  afford  no  actual  but  merely 
inferential  proof,  it  was  carried  forward  in  the  form  of  dust. 
On  making  experiments  in  the  manner  described  by 
Heim  and  Hebert,  using  sulphuretted  hydrogen  as  the  test 
for  lead,  we  have  found  that  dust  may  be  carried  forward 
in  the  air  stream  unless  particular  care  be  taken  in  packing 
the  cotton  wool  plug  tightly. f 

Trillat's  test  for  lead. — This  test  is  based  on  the  fact  that 
when  the  compound  formed  by  condensing  formaldehyde 
and  dimethylaniline  is  subjected  to  oxidation,  it  is  con 
verted  into  the  carbinol  HO.CH(C6H4-NMe<!)2,  which  giv.  i 
coloured  salts  with  weak  acids,  though  those  with  strong 
mineral  acids  are  colourless.  The  use  of  the  diphenyl- 
methane  base  as  a  test  for  lead  depends  on  the  fact  that 
it  Is  oxidised  and  converted  into  the  carbinol  by  lead 

•  The  difficulty  of  constructing  efficient  filters  to  remove  lead 
d'ist  iron,  air  is  recognised  in  the  report  of  the  Home  Office 
I     miriittee  on  the  use  of  lead  in  potteries. 

fit  is  of  interest  that  Baly  was  unable  to  find  any  absorption 
took  place  when  ligl.t  from  a  cadm  um  arc  was  pa  sed  through 
tabes  containing  dry  whit*  1  ad  and  tl.at  tuis  observation  is  cited 
by  him  to  show  that  even  spectroscopic  methods  al  ow  oi  no 
volatilization  of  white  lead  being  detected  at  ordinary  temper- 
atures. 

Finally,  in  the  Report  of  the  Medical  Inspector  of  Factorfi 
contained  in  tbe  Annual  Report  of  the  ('hie  Inspector ol  Fact 
for  the  year  1911.  Cd   A929   jiage  210.  w    find  Mi    following 

"'Experiment'  were  cair  clout  in  the  laboratory  ol  a  leao  MM 
int  work*  in  London  todetr-rmin  the  temperatur  at  which  j 
fumes  aria-  from  the  surface  of  open  baths  o  molten  had.  They 
bowed  that  nnlsss  pure  ksd  is  heate  .  to  about  600'  C.  and  at 
the  same  time  stirred,  no  appreciable  nine  comae  off.  •  • 
When  a  bath  of  molten  lead  is  not  stirred  at  all  it  can  be  bestM 
to  over  740'  C.   without  flndng  oxide*  in  the  air." 

This  statement,  is  not  m  agreement  with  the  figures  ol  Heim  an  I 
Hob  rt  who  claim  to  have  shown  that  lead  volatilises  at  ordinary 
room  temperatures. 
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peroxide  ;  but  it  is  acted  upon  equally  well  in  the  same 
way  by  manganese  peroxide  and  not  a  few  other  oxidising 
agents. 

To  use  the  test,  the  solution  of  sulphuric  acid  supposed 
to  contain  lead  is  evaporated  to  dryness  in  a  small  dish 
and  a  drop  or  two  of  a  solution  of  sodium  hypochlorite  is 
added  to  convert  the  lead  sulphate  into  the  peroxide  ; 
according  to  Trillat,  the  excess  of  the  hypochlorite  is 
removed  either  by  washing  or  by  calcining.  The.  agent  is 
then  added  to  the  residue  in  the  dish.  The  presence  of  lead 
is  indicated  by  the  appearance  of  a  blue  colour,  either  at 
once  or  on  warming.  TrilJat  recommends  the  use  of 
acetic  acid  in  preparing  the  agent  but  there  are  objections 
to  this  and  Carney  has  proposed  to  substitute  citric  for 
acetic  acid.     We  can  support  his  recommendation.* 

We  are  in  no  way  satisfied  with  the  test  as  one  suitable 
for  the  detection  of  minute  amounts  of  lead,  especially  on 
account  of  the  difficulty  of  removing  any  excess  of  hypo- 
chlorite by  washing  :  obviously  calcining  is  out  of  the 
question,  as  it  is  likely  to  decompose  lead  peroxide.  In 
our  hands  the  results  have  been  somewhat  irregular  and 
we  are  not  inclined  to  rate  it  as  much  more  if  at  all  more 
sensitive  than  the  sulphuretted  hydrogen  test. 

The  results  obtained  by  Heim  and  Hebert  do  not  carry 
conviction.  In  the  first  place,  no  blank  experiments  are 
quoted  showing  that  they  had  tested  all  the  materials  they 
used,  though  it  is  to  be  supposed  that  they  took  this 
precaution.  They  state  that  after  passing  100  litres  of 
air  over  lead  filings  at  18°  C,  they  found  as  much  as  0-5 
mgrm.  of  lead  to  be  volatilised  ;  when,  however,  the  lead 
was  heated  to  its  melting  point  (335c),  the  amount  volati- 
lised was  only  0-4  mgrm.  and  fused  type  metal  (m.p.  260°) 
and  plumber's  solder  (m.p.  224c)  gave  only  0-2  mgrm. 
If  lead  volatilises  under  such  conditions  at  all,  it  does  not 
seem  probable  that  there  would  be  no  increase  in  the 
amount  volatilised  on  raising  the  temperature  from  18° 
to  over  300°  ;  the  difference  is  scarcely  accounted  for 
by  Heim  and  Hebert's  contention  that  the  surface  exposed 
is  greatly  reduced  by  the  fusion  of  the  metal.  We  are 
inclined  to  think  that  the  lead  was  carried  forward  as  dust, 
as  on  repeating  the  experiment,  using  a  tightly  packed  plug 
of  cotton  wool,  we  have  not  been  able  to  detect  lead  by 
the  sulphuretted  hydrogen  test. 

TrillaVs  experiments  (Report,  p.  344). — M.  Trillat' s  ex- 
periments consisted  in  placing  four  Petri  dishes  at  different 
heights  under  each  of  three  sterilised  bell  jars  of  10  litres 
capacity  ;  these  dishes  contained  Raulin's  fluid  inocu- 
lated with  a  culture  of  Penicillium  glaucum.  Nothing  eke 
was  put  under  the  one  bell  jar  but  the  second  had  in  it 
a  dish  containing  about  50  grammes  of  powdered  white  lead 
and  the  third  one  containing  a  paste  of  white  lead  and 
linseed  oil.  In  the  case  of  the  blank  bell  jar,  growth 
Bel  in  at  the  beginning  of  the  third  day  ;  in  the  second, 
containing  dry  white  lead,  a  slight  retardation  was 
noticeable  ;  in  the  third,  the  retardation  of  the  growth 
of  the  organism  was  obvious. 

In  a  second  set  of  experiments,  Aspergillus  niger,  a  more 
sensitive  organism,  was  substituted  for  Penicillium.  The 
experiment  began  on  Jan.  15th  ;  on  Jan.  19th  afew  colonies 
were  seen  in  the  blank  bell  jar  and  in  that  containing  dry 
white  lead,  though  they  were  slightly  less  numerous  and 
less  compact  in  the  latter.  No  growth  had  set  in  under  the 
third  bell  jar  at  the  end  of  15  days,  when  the  cultures 
under  the  two  other  jars  were  fully  developed.  An 
experiment  carried  out  with  oil  alone  showed  that  this 
had  no  influence  in  retarding  the  growth  of  the  organism. 
It  was  also  found  that  a  paste  made  by  mixing  white 
lead  with  water  had  no  appreciable  effect. 

Precisely  similar  results  were  obtained  by  Dr.  Marie 
(Report,  p.  346),  using  EberVs  bacillus.  This  observer  ako 
tried  the  effect  of  a  mixture  of  zinc;  white  and  oil  and 
found  that  the  growth  of  the  organism  was  "  plus  net  et 
complexe  "  than  that  in  presence  of  the  mixture  of  oil  and 
white  lead,  "  rappelant  celui  de  la  premiere  culture  en 
presence  d'huile  pure  mais  moins  florissante  bi.-n  que 
nettement  plus  vivace  qu'avec  le  plomb." 

It  is  obvious,  however,  that  such  results  in  no  way 
justify  the  conclusion  that  Dr.  Marie  draws  when  he  Baj  -  i 
"  elles   montrent  Taction  d'arret  des  vapeitrs  mztalliques 

•Corap.  R.  J.  Carney,  J.  Amer.  Chem.  Soc,  34,  p.  32,  and  Chem. 
N«Wt,  May  31,  1912 


par     rapport      aux      phenomenes      organiques     vitaux 
elementaires." 

The  very  slight  initial  effect  observed  by  Trillat,  in  a 
single  case,  on  exposing  organisms  in  presence  of  white 
lead  alone,  is  of  no  significance  in  view  of  the  irregularities 
often  manifest  in  such  experiments. 

M.  Breton  quotes  an  experiment  (Report,  p.  348)  made 
with  a  guinea  pig,  which  was  killed  by  exposure  to  air 
aspirated  through  a  vessel  containing  a  mixture  of  3(H) 
grammes  of  white  lead,  100  grammes  linseed  oil  and  2fi 
grammes  of  turpentine. 

After  calling  attention  (Report,  p.  349)  to  the  opinion  ex- 
pressed by  MM.  Riban  and  Bouchardat  that  turpentine 
exercises  toxic  effects,  M.  Breton  then  states  that  he  had 
exposed  a  guinea  pig  in  a  precisely  similar  manner  to  the 
vapours  given  off  from  a  mixture  containing  zinc  white  in 
place  of  white  lead  and  that  no  ill  effects  were  produced. 

Dr.  Goadby,  who  has  carried  out  an  exhaustive  series  of 
experiments  with  various  bacteria,  similar  to  but  far  more 
extensive  than  those  made  by  MM.  Trillat  and  Marie, 
has  failed  entirely  in  detecting  any  effect  in  the  case  of 
organisms  exposed  in  presence  of  white  lead  alone.  He 
has  also  shown  that  whether  the  paint  used  be  made  from 
white  lead,  zinc  white  or  lithopone,  the  vapours  given,  off 
from  painted  surfaces  always  affect  guinea  pigs  more  or  less 
prejudicially.  The  fact  that  a  guinea  pig  was  unaffected 
by  zinc  white  paint  in  the  single  experiment  made  by 
Breton  can  only  be  attributed  to  some  accidental  cause 
■ — guinea  pigs,  like  painters,  doubtless  are  not  all  equally 
sensitive  to  tur])entine  vapours. 

Such  then  is  the  case  against  white  lead.  The  French 
evidence  that  a  minute  amount  of  vapour  containing  lead 
is  given  off  under  the  conditions  of  practice  is  not  only 
unsubstantial  but  we  have  failed  to  corroborate  it ;  and 
it  is  easy  to  see  how  the  mistake  arose.  Prof.  Baly's 
evidence,  we  venture  to  say,  is  rebutted  by  our  observa- 
tions ;  and  he  has  himself  admitted  that  he  was  in  error  in 
asserting  that  volatile  compounds  of  lead  are  produced 
on  heating  white  lead  with  linseed  oil. 

Prof.  Baly,  however,  has  introduced  a  new  terror  into 
painting  in  asserting  that  poisonous  volatile  organic 
substances  are  given  off  during  drying — unsaturated 
aldehydes  and  so  forth.  But  practice  shows  and  all 
knowledge  of  the  subject  confirms  this  experience  that 
this  danger  does  not  exist.  Under  the  ordinary  conditions 
of  practice,  such  vapours  are  given  off  at  such  rate  and  in 
such  quantity  that  their  effect  is  negligible :  only  ultra- 
sensitive persons  and  those  who  are  bent  on  being  affected 
are  likely  to  be  disconcerted  by  them. 

The  production  of  such  vapours  is  in  no  way  confined 
to  lead  paints — as  Prof.  Baly  recognises,  they  are  the 
necessary  outcome  of  the  drying  process.  At  most,  it 
can  be  said,  that  they  are  produced  most  rapidly  from 
white  lead  paint  because  this  dries  most  rapidly — a  circum- 
stance which  gives  to  white  lead  paint  its  special  value. 

It  is  clear  that  the  real  sinner  in  paint  is  turpentine  ; 
and  any  efficient  substitute  for  turpentine  that  can  be 
used  will  produce  effects  similar  to  those  which  this 
hvdrocarbon  produces,  because  the  effects  are  those  that 
are  produced  by  volatile  vapours  generally. 

Obviously,  the  only  logical  way  to  get  over  the  vapour 
difficulty  will  be  to  abolish  paints  altogether. 

After  all,  the  real  difficulty  is  the  old  one  and  on  this 
point  wo  need  merely  quote  the  closing  sentences  of  the 
General  Editor's  Preface  to  the  recently  published 
authoritative  work  on  Lead  Poisoning  and  Lead  Absorption 
by  Dr.  Leggo  H..M.  Medical  Inspector  of  Factories,  and 
Dr.  Goadby  :— 

••  The    authors    bring    forward    convincing    evidei 
experimental  and  statistical,  in  favour  of  the  causation  ol 
lead    poisoning    by   the   inhalation    of   dust.     This   makes 
prevention  a  comparatively  simple  matter  and  the  methods 
of  prevention  arc  effective  and  will  contribute  great h 
the  health  of  the  workers  and  the  prevention  of  phthisis, 
which  is  bo  prevalent  among  lead-workers.     Exhaust  fans 
and  hoods  or  vacuum  (lc.iu.i~.  for  carrying  awaj    the 
dust  formed  in  the  various  processes     these  are  the  simplr 
means  by  which  the  dust  can  he  removed  and  the  work.  >- 
health  assured.'' 

In  recent  years.  si\  European  countries  have  mail,  the 
use  of  lead  paints  the  Biibjecl  of  exhaustive  inquiry  and  the 
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French  alone  have  decided  to  prohibit  their  use.  The 
lawis  dm  to  take  effect  on  January  1.  1915  but  it  issignifi- 

i.mt  that  it  applies  only  to  house  painting  and  that  its 
application  is  open  to  great  latitude  being  subject  only 
to  the  rutins  of  a  single  .Minister.  There  is  doubt  whether 
the  law  will  be  enforced.  Thus  the  British  Consul  at 
Lille  reported  in  August,  1912,  as  follows: — 

"  White  lead. — There  was  no  sensible  modification  in 
the  white  lead  industry.  The  law  prohibiting  its  use  for 
outdoor  painting  purposes,  which  comes  into  Operation 
three  yean  hence,  does  not  appear  to  be  in  favour  with 
the  public.  For  the  use  t  hereof  has  not  decreased,  whereas 
men  as  lithopone,  etc.,  are  being  gradually  left 
a-ide  as  consumers  begm  to  discover  their  inferiority  to 
white  lead  and  it  is  doubtful  whether  the  law  will  ever 
come  into  foci 

From  the  history  of  the  French  enquiries,  it  appears 
that  since  ITSii  French  ministers  have  decreed  on  nino 
occasions  that  the  use  of  white  lead  was  to  be  discontinued, 
bo  far  without  any  permanent  result.  It  can  scarcely  be 
doubted  that,  as  a  rule,  hygienic  interests  have  been 
subordinated  to  polemics  and  it  is  important  to  note  that 
the  quantity  of  white  lead  used  in  France  at  the  present 
time  is  greater  than  ever. 

Regulations  affectum  the  painting  industry  have  been 
introduced  in  Austria,  Belgium,  Germany  and  Switzerland*; 
Holland  has  not  yet  taken  action  though  inquiries  have 
•>  held  in  that  country. 

In  our  own  country,  it  is  difficult  to  judge  of  the  danger 
attending  the  use  of  white  lead,  as  the  Home  Office  returns 
are  particularly  weak  regarding  the  incidence  of  disease 
and  the  death-rate  among  painters,  as  notification  is  not 
legally  compulsory.  Judging  from  the  returns  issued  by 
the  Registrar  General,  it  would  seem  that  the  painter  is 
in  no  way  subject  to  any  abnormal  risk.  It  is  beyond 
question  that,  in  the  past,  symptoms  have  often  been 
put  down  to  lead  poisoning  which  were  in  no  way  caused 
by  lead  and  that  the  medical  profession  have  much  to 
learn  in  this  respect.  Now  that  the  true  sources  of  danger 
are  understood,  there  should  be  no  difficulty  in  reducing 
the  risk  to  a  minimum. 

Tht  properti*.*  of  jviints  which  are  of  practical  consequence. 
— In  conclusion,  we  venture  to  point  out  that  these  are 
broad  iavoei  to  l»o  diirnnsod  in  connexion  with  the  paint 
industry  besides  the  question  of  possible  toxicity,  for  is 
not  th<-  time  at  hand  when  those  who  arc  connected  with 
its  various  branches  will  be  called  on  to  consider  whether 
they  will  regulate  or  whether  they  will  merely  allow 
theanserrea  to  be  rogirtatod  I 

We  are  advancing  into  an  age  when  the  "  liberty  of 
the  subject  "  may  become  an  unknown  quantity  ;  when 
timent  and  the  opinion  of  an  uninstructed  majority 
will  more  and  more  prevail  oyer  sense  and  intelligence  : 
unleM  these  latter  elements  are  organised  not  merely  in 
their  own  defence  but  in  the  interest  of  the  unintelligent 
majority.  We  Deed  in  this  country  to  get  rid  of  the 
kiting  betiei  in  the  ability  of  the  so-called  man  of 
"■ftin*—    to    under-'  erybody't    busim  •--    i>e  i<l<- 

his  own  and  of  his  own  absolute  betiel  in  himself  ;  also  we 
■net  I*-  alive  to  the  worse  danger  that  is  ahead  of  us, 
the  calculating  politician  whose  sole  appeal  will  be  to 
Demo*.  In  some  way  or  other,  the  belief  in  true;  expert 
knowledge,  in  the  collective  wisdom  of  men  thoughtful 
and  experienced,  of  knowing  men,  must  be  made  to  live 

among  us  and  our  proceeding*  must  be  ordered  more  upon 


*  The  following  eooelosloos  arrived  at  by  a  majority  of  the 
SwiM  Commfo-  tenet  ; — 

i.  Le danger d'hrl  le pknnb, empl 

ivaux  do  batirnfii'  I  minim'-. 

II  at  in'  -  de*  ru'-Tiire-  <l<-  police,  sppUceblei  ;mx 

rhAntken,  de  dimJnoet  encore,   linon   d'eUminet   oompletement 

it.iirni.iiin:  profeswiornii-I  pannl  let  on  . 
pesttre*  en  Ml 

\*  r<-ni[,u<-«Tfi<T1t  <w  li  ir  I'oxjrdc  '!••  zine  mettrail 

rindii'trie  <lu   bAtiment  a  Geneve    dans    un    etat    d'inferioritl 
injostiflee. 

»    L'oxyde  de  dec  d's  i  ilttei  badostrieUea  rsqnlaei 

potrrotr  retnpUcer  avai  ruse. 

i  looffenslf  qn'on  vent  i<i»-n  le 
dire 

peccadillo  a  lui   rrprocber  et    poaitaot    mothrer   ITiorretU   riue 
mm   lea  i  in  en  geoenU  et  eettx  de  OeneVe  en  partlcuuer 

• 
L*  ■    -  ;..••;,.     Roe  da  v.mix- 

College,  4.     1007. 


their  advice  than  is  now  the  case.  Some  sense  of  our 
individual  ignorance  must  come  upon  us  all.  Through 
ignorance,  democracy  has  ruined  many  civilisations  in 
tho  past  :  our  one  great  chanco  of  survival  and  improve- 
ment is  to  organise  and  apply  science  to  neutralise  ignor- 
ance ;  if  we  cannot  do  that,  our  science  will  not  avail  us  in 
the  end. 

It  should  be  possible  for  a  Society  such  as  this  to  help 
in  promoting  the  promulgation  of  a  code  of  industrial 
ethics.  The  public  will  expect  the  introduction  into  the 
code  of  articles  protecting  them  more  than  is  the  case  at 
present  against  the  use  of  unfit  materials,  against  the  bold 
and  unblushing  advertisement  of  rubbish. 

The  special  question  we  would  raise  is  whether  it  be  not 
desirable  to  determine  by  collective  action  what  are  truly 
fit  materials  for  painters'  use — whether  it  be  not  to  the 
interest  of  the  trade  to  promote  systematic  inquiry  which 
will  make  it  possible  to  offer  sound  advice,  if  not  to  lay 
down  rides  for  the  general  guidance.  The  Americans  are 
already  alive  to  this  necessity  and  have  conducted  exten- 
sive inquiries  with  paints.  There  are  very  many  problems 
awaiting  solution. 

The  use  of  lead  compounds  in  while  paints. — Given  tho 
undoubted  fact  that  lead  can  be  so  used  that  it  need  be  no 
source  of  danger  to  the  user,  the  question  still  remains — is 
it  essential  ?  The  verdict  of  experience  is  undoubtedly 
strong  if  not  absolute  in  its  favour,  as  is  shown  for  example 
by  the  following  quotation  from  the  Report  of  the  inquiry 
carried  out  by  our  Home  Office  twenty  years  ago  : — 

"  In  the  past  a  large  amount  of  thought,  labour,  time  and 
money  have  been  expended  by  many  experts  in  the 
search  for  a  substitute  for  carbonate  of  lead.  Several 
compounds  have  been  mentioned  to  the  Committee  as 
being  equal  to  white  lead  and  capable  of  taking  its  place, 
if  only  the  prejudice  of  middle-men  and  dealers  could 
be  removed  so  as  to  secure  for  them  a  fair  field  in  the 
paint  market.  One  of  these  compounds  and  the  one  on 
which  most  stress  has  been  laid  is  oxide  of  zinc.  This  has 
been  used  with  success  for  internal  decoration  but  for 
rough  surfaces  and  for  exposure  to  heat,  cold  and  rain  it 
does  not  possess  tho  qualities  for  which  white  lead  is 
conspicuous,  namely,  covering  power  and  durability. 
Moreover,  the  price  of  oxide  of  zinc  is  greater  than  of 
carbonate  of  lead.  With  regard  to  all  these  so-called 
substitutes  the  Committee  have  invariably  found  that  on 
closer  inquiry  of  persons  competent  to  judge  and  un- 
prejudiced on  either  side,  the  substance  in  question  was  in 
some  particulars  inferior ;  and  they  have  come  to  the 
conclusion  that  there  is  at  present  no  substitute  that  can 
take  the  place  of  carbonate  of  lead." 

In  the  interval,  many  improvements  have  been 
effected  and  the  various  substitutes  arc  greatly  superior  in 
quality  to  those  formerly  offered.  Nevertheless,  at  the 
present  time,  it  cannot  be  maintained  that  any  single  pig- 
ment is  suitable  for  all  purposes  and  it  is  searecly  probable 
that  such  a  pigment  will  ever  be  found.  It  is  more 
probable  that  tho  solution  of  the  problem  will  always 
lie  in  the  proper  selection  of  the  pigment  or  pigments 
suitable  for  the  particular  purpose  in  view  ;  it  has  been 
clearly  shown  that  the  weakness  of  one  pigment  can  be 
met  by  the  addition  of  another  or  other  pigments  and 
that,  in  many  cases,  a  mixture  is  advantageous. 

The  white  pigments  now  in  use  in  considerable  quantity 
are  oidy  four — basic  lead  carbonate,  basic  lead  sulphate, 
zinc  oxide  and  the  mixture  of  zinc  sulphide  and  barium 
sulphate  known  as  lithopone. 

Ji'iiic  lead  sulphate. — This  substance  was  introduced 
as  a  pigment  by  Bartlett  in  180(5 — it  has  been  used  to  a 
'■onsiderable  extent  in  the  United  States  of  America 
■lining  recent  years.  Lead  sulphate  has  been  proved 
to  be  a  failure  in  practice.  The  oxy-sulphate  apparently 
owes  its  value  to  the  fact  that,  like  white  lead,  it  is  a  bask 
material.  Being  acted  upon  by  acids,  it  is  practically 
just  as  poisonous  as  white  lead.  Apparently  it  is  less 
active  than  white  lead  towards  drying  oils    but  it  is  just 

as  readily  blackenea  by  sulphuretted  hydrogen. 

Zinc  white.     The  use  of  zinc  oxide  as  a  pigment  was  fi 
i    ted   bj   Conrtou  in   I7K0.     It  was  introduced   into 
commerce  about,   181<;.     .Many  improvements  have  been 
made  in  the  methods  of  manufacturing  it  and  in  its  quality, 
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the  result  being,  that  it  now  occupies  a  definite  position 
as  a  pigment,  but  the  statements  that  have  been  circulated 
of  its  superiority  to  white  lead  and  in  relative  disparage- 
ment of  this  latter  are  not  merely  exaggerated  but  often 
false. 

There  are  two  types  of  zinc  oxide  on  the  market — the 
one  known  as  '"indirect"  prepared  by  burning  spelter; 
the  other  termed  " direct  "  prepared  from  the  ore.  The 
latter  usually  but  not  always  contains  lead  (as  basic 
sulphate),  owing  to  the  presence  of  galena  in  the  ore  ; 
when  lead  is  present,  this  variety  often  has  a  bad  colour 
owing  to  impurities  other  than  lead  contained  in  the 
ore.  There  is  no  generally  accepted  opinion  as  to 
the  superiority  of  the  one  or  the  other  type  but  it  is 
claimed  by  the  makers  of  the  direct  product  that  the 
presence  of  a  small  amount  of  lead  increases  the  stability 
of  the  paint  film.  In  view  of  the  question  we  have 
raised  as  to  the  possibility  of  "lead"  promoting  the 
oxidation  of  the  oil,  this  contention  is  well  worth  con- 
sideration. In  Europe,  the  production  of  zinc  oxide  is 
practically  limited  to  Belgium,  owing  to  the  monopoly 
this  country  has  of  zinc. 

Lithopone. — This  pigment  is  prepared  by  precipitating 
zinc  sulphate  with  barium  sulphide  and  is  therefore 
a  mixture  of  barium  sulphate  and  zinc  sulphide  :  but 
as  it  is  subjected  to  furnace  treatment  to  improve  its 
physical  condition  it  often  contains  some  zinc  oxide. 
One  remarkable  peculiarity  of  this  pigment,  which 
seriously  affects  its  use,  is  the  manner  in  which  it  changes 
in  colour  and  darkens  on  exposure  to  light. 

Ready-mixed  paints. — The  direct  sale  of  ready-mixed 
paints  is  increasing  in  this  country  though  the  bulk  of  the 
white  pigment  sold  is  in  the  form  of  paste.  In  the  United 
States  of  America  ready  mixed  paints  are  purchased  on  a 
large  scale  by  the  painter.  The  paints  sold  are  often 
composite,  being  mixtures  of  two  or  more  of  the  follow- 
ing : — Zinc  sulphide,  white  lead,  zinc  oxide,  leaded  zinc, 
lithopone,  gypsum,  talc,  sihea,  alumina,  barium 
carbonate,  barytes  (natural  and  artificial),  calcium 
carbonate,  magnesite,  china  clay,  French  chalk,  asbestos. 
It  has  been  found  necessary  in  certain  States  of  America 
to  introduce  legislation  with  regard  to  the  labelling  of 
such  paints,  requiring  the  chemical  composition  of  the 
paint  to  be  stated  on  every  package  so  as  to  guard  against 
fraud. 

Value  and  suitability  of  paints. — The  value  of  a  paint  is 
necessarily  the  outcome  of  a  combination  of  moie  or  less 
delicately  balanced  factors.  The  nature  of  the  vehicle 
is  of  great  importance  and  the  fact  that  pigments  other 
than  the  lead  pigments  require  a  larger  proportion  of  oil  is 
of  fundamental  significance  in  view  of  the  well-known 
porosity  of  linseed  oil  films  and  of  their  tendency  to  shrink. 
The  east-  with  which  white  lead  may  be  applied  is 
explained  by  the  changes  which  take  place  between  the 
oil  and  white  lead.  During  the  time  of  its  storage  as 
paste,  chemical  action  takes  place  to  a  small  extent  and 
some  lead  is  dissolved  in  the  oil ;  this  materially  assists 
in  the  subsequent  drying  operations.  In  the  case  of  zinc 
oxide  or  allied  pigments,  little  or  no  change  takes  place, 
while  the  mixture  is  in  the  form  of  paste.  When  applied 
as  a  paint,  in  both  cases  the  drying  takes  place  by  oxidation, 
although  physically  the  two  products  differ  considerably. 
In  the  case  of  lead  paint,  a  film  is  obtained  which  has 
considerable  elasticity,  so  that  the  contraction  and 
expansion  produced  by  variation  of  climatic  conditions 
do  not  result  in  fracture  of  the  film  ;  whereas  in  the  case 
of  zinc  paint,  the  oxidation  product  has  a  hard,  brittle, 
inelastic  surface,  which  does  not  change  in  unison  with 
the  surface  on  which  the  paint  is  applied.  The  ultimate 
product  is  hard  and  finally  blisters  and  cracks  or  becomes 
translucent  and  peels  off.  The  final  result  is  a  surface 
which  is  not  so  suitable  for  repainting  as  is  that  obtained 
when  lead  paint  is  used.  We  believe  that  for  many 
purposes  a  mixture  of  white  lead  with  zinc  white  is  far 
superior  to  either  singly. 

The  physical  condition  of  a  pigment  must  also  be  con- 
sidered in  relation  to  its  powers  of  lasting.  White  lead 
is  not  a  powder  of  uniform  size,  being  invariably  graded 
to  some  extent,  as  is  apparent  when  the  product  is 
elutriated.  This  gives  the  film  mechanical  stability. 
The  condition  is  imitated  to  some  extent,  in   what  are 


termed  "  reinforced  paints,"  which  consist  of  the  previously 
named  white  lead  substitutes  ground  together  with 
asbestos  or  other  inert  materials  of  larger  size,  in  order  to 
imitate  as  closely  as  possible  the  condition  naturally 
obtaining  in  white  lead.  White  lead  substitutes  are 
invariably  in  an  extremely  fine  state  of  division  and 
regular  in  size ;  therefore,  the  reinforced  effect  cannot  be 
obtained  with  these  pigments  alone.  A  practical  result 
of  this  is  the  defect  observed  when  the  mouldings  on  doors 
are  painted  with  the  substitutes  for  white  lead.  It  is  quite 
useless  to  attempt  to  determine  the  painting  value  of  any 
pigment  on  what  might  be  termed  straight  painting  : 
the  intricacies  afforded  by  mouldings  and  similar  structures 
are  the  most  conclusive  test. 

It  is  commonly  objected  that  lead  paints  (both  basic 
carbonate  and  sulphate)  are  blackened  by  sulphuretted 
hydrogen.  But  as  a  matter  of  fact,  the  blackening  of 
paint  out  of  doors  is  rarely  due  to  this  cause,  being  usually 
effected  by  smoke  and  dirt ;  convincing  proof  of  this  fact 
has  been  afforded  of  late  years,  since  the  process  of 
cleansing  by  steam  has  been  introduced. 

The  great  cause  of  the  decay  of  paints  exposed  out  of 
doors  appears  to  be  the  sulphurous  and  sulphuric  acid  in  the 
atmosphere,  especially  in  towns.  It  is  stated  that  no 
less  than  150,000  tons  of  sulphur  are  projected  annually 
into  the  air  of  London,  forming  eventually  some  600,000 
tons  of  sulphuric  acid. 

Lead  paints  are  scarcely  affected  hy  sulphurous  and 
sulphuric  acids,  which  if  they  act  at  all  serve  only  to 
convert  the  oxide  in  the  basic  material  into  insoluble 
sulphate ;  but  zinc  paints  (zinc  white  and  lithopone)  are 
most  seriously  affected  by  the  conversion  of  the  zinc  oxide 
or  sulphide  into  zinc  sulphate — a  substance  easily  soluble 
in  water ;  the  change  is  fatal  to  the  painted  surface. 
On  this  account,  such  paints  are  only  suitable  for  use 
wherever  rain  has  not  access  and  should  only  be  used  in 
dry  situations. 

It  is  on  points  such  as  these  we  venture  to  think  that  the 
public  and  even  painters  need  authoritative  information  : 
in  the  end,  it  must  be  to  the  interest  of  the  trade  as  well  as 
of  the  public  that  proper  materials  should  be  used  and 
that  the  work  done  should  be  sound. 

Conclusions.  In  conclusion  we  submit  that  it  is  clearly 
shown  : — 

1.  That  the  vapours  produced  during  the  drying  of 
white-lead  pastes  and  paints  do  not  contain  lead. 

2.  That  the  vapours  given  off  as  paints  dry  consist  of 
turpentine,  for  the  most  part,  together  with  oxidation 
products  of  the  oil  and  that  these  latter  are  common  to 
paints  generally  containing  oil  so  treated  that  it  will  dry. 

3.  That  the  oxidation  products  formed  from  the  oil 
during  drying  are  harmless  under  the  conditions  of 
practice,  as  has  been  shown  by  experiments  with  animals. 

4.  That  the  toxic  effects  sometimes  experienced  from 
dr}dng  paints  are  to  be  ascribed  to  turpentine  and  that 
due  allowance  must  be  made  for  this  in  dealing  with  the 
hygienic  phase  of  the  problem.  Our  inquiry  also  shows 
that  in  many  cases  effects  have  been  regarded  as  due  to 
"  lead  poisoning  "  which  are  attributable  to  other  causes, 
especially  to  turpentine. 

5.  The  whole  available  evidence  indicates  that  the 
dangers  attending  the  use  of  lead  compounds  are  only  the 
well-known  mechanical  dangers. 

6.  There  is  no  foundation  for  the  importation  of  a  new 
element  of  danger  into  the  consideration  of  the  question 
of  paints.  Lead  paints  are  to  be  objected  to  only  on  the 
ground  that  they  may  enter  into  the  system  through 
careless  handling  or  in  the  form  of  dust  such  as  is  produced 
by  rubbing  down  old  paint. 

Discussion. 

Mr.  Peakce,  M.P.,  said  that  there  appeared  to  be  some 
fear  lest  there  might  be  some  legislative  interference  with 
white  lead.  Parliament  acted  carefully  and  with  reluc- 
tance in  those  matters,  and  looked  to  the  Departmental 

Committee   for   definite   advice.     If    the   question    t;i 

seriously  before  the  House  of  Commons  the  paper  would 
be  of  great  advantage  to  the  Members.  He  was  sorry  that 
Professor  Baly  was  not  present  ;  he  would  like  to 
have  heard    his   views.     They   had   no   means  of   judging 
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PiofeeBcr  Baly'aoaae  ;  be  was  an  authority  on  the  subject. 
It  was  still  more  important  from  the  House  of  Commons' 
point  of  view  that  the  French  Government  bed  decided  to 
prohibit  the  DM  of  lead  paint  in  1915.  If  those  two 
ta  (although  after  the  Paper  he  bad  heard  they  carried 
verv  little  weight  indeed,  to  his  mind)  had  reached  tho 
House  uncontradicted  and  unchallenged,  they  might 
h.ive  led  to  some  legislative  result,  although  even  then 
ha  hardly  thought  so.  At  any  rite  Prof.  Armstrong  had 
rendered  service  by  showing  that  white  lead  had  been 
attached  unjustly.  He  was  glad  to  know  thai  a  member 
of  the  Departmental  Committee  was  present,  and  after 

what  had  been  said  and  after  the  Report  had  been  received 
and  the  Paper  published  he  would  he  surprised  if  the  House 
of  Commons  were  ever  tailed  upon  to  take  any  action 
agaiu>t  white  lead. 

Mr.  Vkkeks  said  that  for  the  last  four  or  five  years  he 
had  been  periodically  going  to  lectures  on  lead  and  zinc. 
B  away   from   one  lecture  feeling  that   zinc  was 
the  right  and  only  thing,  and  from  the  next  lecture  that 
was  the  right  and  only  thing.     Manufacturers  wanted 
to  obtain  durability.     The  question  of  inside  painting 
presented   little  difficulty,    but   for   outside   work   they 
always  seamed  to  be  faced  with  something.    White  lead 
always  became  chalky,  with  zinc  there  was  hardness,  and 
with   lithophone   there    was    no   durability.      A   series   of 
.1  been  put  up  in  America  with  the  idea  of  applying 
them  paints  made  of  all  sorts  of  materials,  and  then 
having  them  watched.     Two  or  three  years  ago  the  same 
made  to  the  PAnt  and  Varnish  Society, 
but   nothing  had  been  done.      He  would  be  very  pleased 
.  and  would  give  160  guineas  towards  the  cost  of 
putting  up.  fence-  wherever  the  Faint  and  Varnish  Society, 
ition  of  Master  Painters,  the  Society 
of    Chemical    Industry,    the    Royal    Institute    of    British 
the  So.icty  of  Arts,  or  a  combined  Committee 
of  them  all,  might  desire,  and  let  them  supervise  the  fences 
and  arrange  what  paints  were  to  be  put  on  them.     As 
manufacturers,  they  wanted  to  know  which  was  the  most 
durable  type  of  paint  for  outdoor  work,  and  perhaps  some 
small  experiment-  might  be  made  at  the  same  time  on  iron 
work.     If  the  Committee  would  accept  tho  offer  to  con- 
tinue for  a  test  for  three  years  or  longer,  he  would  be  very 
panned. 

.Mr.  NOEL  Hkatox  said  that  all  technical  men  looked 
upon  Paly's  paper  scs  of  no  real  practical  importance. 
Unfortunately,  however,  it  was  likely  to  have  a  very 
daanagkag  effect  amongst  people  who  had  no  technical 
knowledge  of  the  subject.  On  that  account  they  must 
be  (rrateful  to  Prof.  Armstrong  for  so  clearly  putting 
Ix-fore  them  the  many  weak  points  in  his  argument-. 
He  hoped  tl  ••  who  had  been  tryin  j.erse  the 

character  of  white  lead  would  pay  as  much  attention  to 
Professor  Armstrong  as  they  had  to  Profeesoi   Baty.     lint 
from  his  point  of  view  he  did  not  think  that  the  section  of 
;»aper  deahng   with   the   work   of    Paly   was   the    nio-t 

important  pari       I  >  him  the  conclusions  at  the  end  of  the 

paper  were  mo-t  valuable,  and  particularly  the  suggestions 
that  were   brought  forward  for  the  i  of  collective 

inquiry    iuto    the    whole    matter.      During    the    put   two 

ra  there  had  been  fat  too  much  talk  on  this  subject. 
An  enonnooa  amount  of     evidence  had  been  collected 

by    the    Departmental    Committee.      Put    very    little    had 

been  done  in  the  w  -.-  tin-  bottom  of  the 

mat--  iantific  and  practical  lines.     A  practical  in  .  • 

(ration  had  I  de  in  the  United  tain 

•her  they  could  do   without    white   lead  or   what    | 

r,r|  their  results  led  inevitably 

to  the  conclusion  to  which  Pn  Armstrong  bad  arrived, 

that  nothing  could  I  tated  for  it.      Neverthe 

e  their  results  at  second  hand,  and 
bare,  a    after  all,  t  he  t  woclim 

were  not  the  In'  oinmon  with  a  gOOd  many  ot  le  I 

r  practical  experiment  on  an  organised 

•md  he  \u,  indebted  to  Prof. 

Armstrong   for    putting   forward    the   sattM    proposition. 

From  bis  own  experience  it    was   not    possible   to   replace 

white  lead  by  any  a  without  (a      of  durability. 

.Mr     David  id    that    prof.    Armatron  veil 

that  ore  ireful  what  deductioi 

aaade   from    the   reauH    of   i  ante.     That    it    was 


proved  conclusively  that  lead  was  not  volatile  in  paints 
was  of  great  service,  and  it  was  to  be  hoped  that  with  the 
experiments  suggested,  they  ought  to  be  able  to  deal 
conclusively  with  the  questions  of  efficiency  and  durability 
of  the  various  paint  pigments. 

Mr.  Kimber  referred  to  the  tests  carried  out  in  America 
by  H.  A.  Gardner,  which  indicated  that  zinc  and  zinc 
compounds  behaved  differentpy  in  different  oil  media. 

Mr.  Powell  said  that  if  white  lead  or  manganese 
dioxide  were  mixed  with  linseed  oil,  a  peculiar  smell  was 
produced.  If  that  smell  or  emanation  were  poisonous, 
men  who  were  daily  boiling  oil  and  varnish  with  oxidising 
agents  such  as  manganese  dioxide  and  lead  oxide  should 
be  most  subject  to  some  sort  of  poisoning  corresponding 
to  Professor  Baly's  symptoms  :  but  it  was  a  fact  that 
in  varnish  houses  and  oil  boiling  shops  poisoning  of  that 
description  did  not  occur,  so  that  it  might  be  said  that 
emanations  from  paint,  other  than  the  turpentine  smell, 
were  not  toxic  in  a  marked  degree. 

A  member  said  that  he  had  had  occasion  to  examine 
t  he  deposit  formed  on  the  iron  doors  and  ceilings  in  rooms 
where  lead  driers  were  used  and  on  analysing  he  had 
found  there  was  10  per  cent,  of  lead. 

Mr.  Coste  said  that  ordinary  Russian  turpentine  was 
certainly  very  much  more  irritant  and  had  very  much 
more  marked  rubefacient  properties  than  American 
turpentine.     He  had  tried  it  by  experiments. 

Dr.  Mollwo  Perkin  said  that  if  Russian  turpentine 
were  properly  purified  it  was  not  so  ;  it  was  a  splendid 
drier. 

Professor  Armstrong,  in  reply,  said  he  was  very  glad 
to  hear  of  the  willingness  on  the  part  of  the  trade  to  take 
up  these  matters  and  investigate  them  systematically  ; 
the  results  were  likely  to  be  of  extreme  value  to  the 
industry.  Chalking  was  one  of  the  great  objections  to 
white  lead  ;  on  the  other  hand  there  was  a  difficulty 
with  zinc  paint,  that  it  gave  a  very  brittle  film,  and  as 
had  been  pointed  out,  it  was  known  that  by  combination 
of  the  two  a  very  superior  result  was  obtained.  It  ought 
to  be  possible  by  varying  the  medium  and  by  working 
more  in  the  direction  of  studying  the  effects  produced 
by  oiLs,  something  could  be  found  which  would  get  over 
the  one  real  objection  raised  to  white  lead  paint.  There 
was  no  doubt  that  the  medium  played  a  very  important 
put  with  zinc  oxide,  but  the  subject  had  been  very 
inadequately  studied.  As  regards  the  volatilisation  of 
lead  in  the  boiling  house,  he  was  certain  in  the  speaker 
who  made  those  remarks  would  look  into  the  matter 
he  would  find  there  had  been  a  mechanical  transfer. 
It  was  very  difficult  to  believe  that  anything  like  10  per 
cent,  of  lead  could  ever  be  present  through  volatilisation. 

lb  thought  he  might  claim  to  have  discovered  Russian 
turpentine  sometime  in  the  seventies;  he  used  then  to 
examine  all  the  turpentine  that  came  into  the  Port  of 
London  to  see  whether  it  was  contaminated  with 
petroleum.  In  the  paper  he  had  pointed  out  that 
Russian  turpentine  produced  effects  which  the  American 
and  French  did  not ;  especially  were  its  physiological 
effects  much  more  marked.  What  Dr.  Perkin  meant 
by  properly  purifying  he  did  not  know.  By  fractionation 
it  was  possible  to  get  a  product  very  similar  to  the  French 
and  American.  Its  peculiar  effect  was  due  to  (he  presence 
of  small  quantities  of  products  of  heat  and  of  d es true  ive 
distillation.     He   believed   that  during   manufacture    it 

was  <  nstomary  to  heat  to  a  point  very  much  beyond  that 
which  was  customary  in  the  case  of  the  extraction  of 
French  and  American  oils.  Of  late  years  the  smell  which 
'h  tinguished  Russian  turpentine  had  ben  'jot  ii<l  of  by 

ome  m<-t  hod  of  t  reatment. 

Mr.  K  i.ij  n  wrote  that  in  England  no  organised  attempt 
had  yet   I, ecu  made  to  determine  tie-  relative  efficiency 
of    tie-    ].   peotive    paint    bases  on  scientific  lin 
until  that  was  done  little  progren     could   be  made  Lb 

olving   "the    paint    question."     If  it    could    In-  shown 

t  bat  t  he  u -a:  of  white  lead  constituted  an  abnoi  HI 
of   danger    to    the    iLser,    and    that     at     reasonable    prJM 
efficient   substitutes    were   available   then    the   case  for 
prohibition  might  be  i  onsidercd  to  be  on  ,t  Bound  footing. 
I:   ■■lit    work    dearly   showed    that    lead    poisoning 
readilj  amenable  to  regulation",  and  he  had  little  doubt 
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that  regulations  of  a  reasonable  type  would  effect  a  real 
improvement  amongst  house  painters. 

With  reference  to  coach  painting,  he  quoted  the  remarks 
of  Dr.  Collis  (H.M.  Medical  Inspector  of  Factories)  in 
the  Annual  Report  of  the  Chief  Inspector  of  Factories 
and  Workshops,  for  the  year  1910  (Cd.  5693,  p.  175), 
dealing  with  coach  painting,  stating  that  he  had  visited 
three  large  railway  works  :  "  At  the  third  works  lead 
paint  is  used  generally,  but  great  care  is  exercised  to 
prevent  plumbism,  no  surface  covered  with  lead  is  sand- 
papered, no  burning  off  of  lead  paints  is  done,  there  is 
good  lavatory  accommodation  and  an  excellent  dining 
room  and  kitchen,  where  food  brought  by  the  men  is 
cooked,  are  provided.  The  general  health  of  the  men  is 
good."  Such  a  statement  left  no  question  as  to  the 
efficiency  of  hygienic  control  in  rendering  coach  painting 
a  healthy  occupation.  At  first  sight  prohibition  would 
appear  to  be  the  simplest  and  most  effective  method 
of  dealing  with  problems  of  industrial  hygiene,  but  its 
logical  application  would  prove  the  most  effective  barrier 
to  progress  yet  devised,  and  its  interference  with  chemical 
industries  in  particular  would  be  intolerable. 


Meeting  held  at  Burlington  House  on  Monday,   March  3rd, 

1913. 


PROF.    W.    R.    E.    HODGKIXSON"    IX    TIIK    CHAIR. 


THE  HEAT  TEST.     I.— G  UNCOTTON.     II.— NITRO- 
GLYCERIN  AND  CORDITE.     III.— THEORETICAL. 

BY  ALFRED   C.   EGERTON. 
Introductory. 

The  purpose  of  stability  test  is  firstly  to  measure  the 
extent  of  decomposition  of  an  explosive,  and  secondly  to 
gauge  its  liability  to  decompose.  The  latter  is  especially 
important  when  the  test  is  used  for  accepting  a  new 
explosive,  wh  le  both  are  important  when  the  extent 
of  deterioration  of  an  old  explosive  is  being  determined. 
A  stability  tost  should  be  easy  and  quick  to  carry  out 
and  reqnirr  an  inexpensive  apparatus.  The  test  should 
be  carried  out  under  conditions  similar  to  those  to 
which  it  is  normally  exposed  ;  it  must  not  be  affected 
by  moisture  and  other  volatile  products  in  the  explosive  ; 
lastly,  it  should  be  suitable  for  all  explosives.  In  review- 
ing the  many  stability  tests  which  have  been  devised,  it 
cannot  be  said  that  any  one  of  them  satisfiesallthesecon- 
ditiors.  A  simple  test  is  required  which  will  satisfy  ihcsc 
requirements  and  combine  the  good  qualities  of  the  Abel 
test,  the  Will  tost,  and  the  Silver  Vessel  test ;  and  which 
will  bo  capable  of  differentiating  between  an  impure  and 
an  unstable  explosive,  and  which  can  be  used  either  as  an 
acceptance  test  or  as  a  test  of  decomposition. 

The  present  work  started  with  an  application  to  the 
amount  of  nitrogen  oxides  liberated  during  an  Abel  test, 
of  a  method  of  analysis  of  small  quantities  of  gases  by 
means  of  drops  used  as  indicators.  In  the  course  of  this 
analysis  it  was  found  necessary  to  invest  igate  many  features 
<>f  the  heat  test  not  explainable  from  previous  work. 
The  work  points  to  a  method  of  carrying  out  the  Abel 
test  which  might  make  it  a  thoroughly  reliable  and  efficient 
btability  test. 

From  the  result  of  many  observations  the  heat  test  has 
been  found  open  to  numorous  orrors.  There  is  difficulty 
in  securing  absolute  constancy  in  the  reagents  and  in  the 
paper  employed  ;  substances  volatilising  affect  the  reagent 
on  the  paper,  and  moisture  causes  dilution.  JAoreovei 
the  time  taken  for  the  test  papor  to  bo  affected  does  not 
necessarily  imply  tho  rate  at  which  the  explosive  will 
decompose,  especially  if  small  quantities  of  unstable 
substances  are  present  •.    the  assumption  must  be  mado 


with  all  due  caution  that  these  very  slight  decompositions 
mean  that  the  explosive  is  so  unstable  as  to  give  rise 
to  dangerous  decomposition  on  storage. 

Robertson  and  Smart  (this  J.,  1910.  130)  hav 
settled  many  points  about  the  test,  but  there  still  remains 
much  to  be  done,  so  some  of  their  experiments  were 
repeated  and  new  ones  devised  to  settle  the  more  difficult 
points.     The  main  points  to  be  cleared  up  were  : — 

(1)  What  conditions  affect  the  rate  of  decomposition  of 
an  explosive,  and  what  substances  are  evolved  from  it  ? 

(2)  What  is  the  source  of  the  nitrogen  oxides  ? 

(3)  Whether  the  indications  of  the  test  paper  can  be 
relied  on  ? 

(4)  What  is  the  relation  connecting  the  concentration 
of  N02  with  time  of  colouring  of  reagent  ? 

Part  I. 

Experiments  with  paper  reagents. 

To  begin  with,  a  large  number  of  heat  tests  were  made 
on  samples  of  guncotton,  the  heat  test  tube  and  its  contents 
were  kept  in  the  air  out  of  the  bath  for  an  interval  of  20 
minutes  between  each  test;  tests  were  thus  repeated  on  the 
same  sample  many  times  over.  The  experiments  are 
set  forth   in  detail  in  the  complete  paper. 

The  main  results  are,  (a)  that  a  test  repeated  a  second 
time  on  guncotton  is  always  lower  than  a  first  test ; 
(b)  that  evacuation,  which  tends  to  draw  out  the  products 
of  decomposition,  may  either  cause  a  rise  or  fall  of  the  test 
depending  on  the  condition  of  the  guncotton  and  the 
circumstances  of  the  test ;  (c)  that  the  presence  of 
moisture  has  a  great  deal  to  do  with  the  time  of  the  test. 

A  theory  has  been  deduced  from  the  experiments  and  it 
is  probably  a  correct  view  of  what  occurs  within  the  tube, 
since  it  is  found  to  afford  explanation  for  so  ma  ny  apparent  ly 
discordant  results.  The  reaction  may  be  due  to  : — (1)  The 
nitrogen  oxides  produced  by  a  true  decomposition  of  the 
guncotton  during  the  test ;  (2)  The  nitrogen  oxides  from 
incompletely  removed  impurities;  3  The  nitrogen 
peroxide  dissolved  in  the  guncotton.  A  proper  stability 
test  should  distinguish  between  these  three  possibilities 
and  measure  the  amount  of  nitric  peroxide  produced  from 
each  cause.  Robertson  and  Smart  describe  experiments 
which  show  that  normally  prepared  guncotton  does  not 
contain  any  appreciable  quantity  of  peroxide  in  solution. 
The  authors  proceed  to  test  the  view  that  impurities 
give  rise  to  the  nitrogen  peroxide  produced  during  the  test. 
They  perform  a  continuous  test  on  guncotton  and  find 
a  fall  in  the  test  occurs,  followed  by  a  rise.  The  rise, 
according  to  them,  does  not  indicate  that  the  guncotton 
is  getting  more  stable  by  the  elimination  of  an  impurity, 
but  is  simply  due  to  the  desiccation  of  the  paper  by  the 
dried  and  heated  guncotton,  for  when  a  trace  of  moisture 
is  added  the  heat  test  again  fall*.  The  work  here  described 
shows  that  this  is  not  the  main  cause  of  the  riso  in  the 
test,  though  it  agrees  with  the  contention  of  Robertson 
and'SmartTthat  the  heat  test  of  a  normal  guncotton  is  not 
due  to  unremoved  impurities.  Robertson  and  Smart's 
view,  then,  of  the  heat  test  is  that  the  nitrogen  peroxide 
is  produced  by  tho  decomposition  of  the  explosive  daring 
the  test,  that  any  nitrogen  peroxide  in  the  tube  is  readily 
removable  and  that  it  is  this  peroxide  which  tend.-  to  lower 
the  test  on  repetition,  and  that  prolonged  tests  on  dry 
guncotton  are  due  to  the  desiccation  of  the  paper.  Daring 
this  work.it  was  found,  on  the  contrary  that  evacuation 
always  lowers  the  tesl  at  first  ;  if  it  was  only  the  nitrogen 
peroxide  left  in  the  guncotton  which,  tends  to  lower  the 
test,  evacuation  must    always  increase  it. 

The  idea  "f  the  actions  in  the  tube  -.'leaned  from  tin- 
work  described  in  this  paper  is  the  following:  that  on 
heati:i<r  the  guncotton  nitrogen  peroxide  is  evolved,  some 
of  the  nitrogen  peroxide  is  absorbed  by  the  moisture  m  the 
guncotton.  which  latter  also  tends  to  vaporise  and  condense 
on  the  paper  and  on  the  walls  of  the  tnbe,nitrieand  nitrous 
acids  are  thus  formed  in  the  guncotton.  on  the  walls  end 
on  the  paper.  It  is  in  the  form  of  nitric  and  that  the 
guncotton  absorbs  "easily  removable  nitrogen  peroxide  . 
not  so  much  an  absorption  by  tho  nitrocolluloso  itself  an 
Robertson  and  Smart  Peem  to  imply  in  experiment  (he.  at. 
p    132)  of  thoir  paper,  but  an  absorption  of  nitrogen 
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peroxide  by  moisture  present  in  the  guncotton.  The 
a  mount  ami  strength  of  nitrogen  peroxide  bo  formed  during 
a  te-t  determine*  the  behaviour  of  the  gunootton  in  subse- 
quent teats.  Evacuation  will  concentrate  the  acid,  or, 
if  mined  further  remove  it  altogether.  The  acid  tends 
itahrae  or  increase  the  rate  of  decomposition.    A  dry 

gnneotton   will  gire  a    high  test   not   merely   beOMBM   tile 

Ivi[H>r  is  dried  by  the  gonootton,  thus  spoiling  the  -ensitive- 

of  the  indicator,   hut   because  tho    peroxide  evolved 

has  no  water  w  ith  which  to  form  any  nitric  acid  and  so  the 

of  decomposition  is.  not  accelerated. 

The  experiments  on  the  following  sample  will  serve  to 
illustrate  the  theory: — first  test  IS  minutes;  the  gas  in 
the  tube  was  then  removed  by  blowing  air  through  the 
tube  :  the  nitric  acid  formed  will  accelerate  the  rate  of 
chanue  during  the  ne\t  test  and  a  fall  to  11  minutes 
results.  If  the  peroxide  was  merely  absorbed  by  the  gun- 
cotton  a  steady  test  should  be  obtained,  because  the 
pressure  of  peroxide  in  the  gonootton  would  be  a  definite 
quantity  at  the  temperature  of  the  test.  The  next  test  is 
shorter.  10  mm.  36  sec.,  but  the  one  after  rises  again  in  spite 
of  the  fact  that  moisture  is  condensed  on  the  sides  of  the 
tub**,  in  fact,  the  air  within  must  be  nearly  saturated 
with  moisture  and  the  paper  can  hardly  be  dried  to  any 
great  extent,  this  rise  must  therefore  be  due  to  tin1  drying  of 
the  guncotton  and  removal  of  the  acid.  The  next  test  is 
about  the  -aim  and  then  after  10  m.  interval  rises  to  18  m. 
30  s.  because  most  of  the  acid  has  been  removed  and  a 
normal  test  of  the  guncotton  is  obtained.     The  sample 

then  set  aside  with  the  tube  open  for  one  night,  the 
heal  teal  next  mornmg  was  20  m.  15  s.;  on  repeating 
In  minutes  later  it  fell  to  12  m.  15  s.  A  little  moisture 
has  been  absorbed  so  an  acceleration  of  the  heat  test  is 
obtained,  but  the  acid  is  soon  all  removed  and  the  heat 

ri->-s  quicker  than  before  ;  the  guncotton  had  not 
absorbed  ail  the  moisture  that  it  Is  able  to  take  up  and  the 
heat  test  soon  ri-es  to  15  mm.  30  sec.     Pure  anhydrous 

mi  -nlphate  is  then  added  ;  the  test  only  rises  very 
slightly,    IT    m.    45   s.,    this   seems   to   indicate   that   no 

t  increase  in  the  time  is  due  to  desiccation  of  the  paper. 

■Motion  evacuated  on  the  bath  for  one  hour  before 

a  very  long  test  because  the  nitric  acid  tends 

n  moved  a-  f.i-t  a-  it  i-  formed  :  it  is  no*  a  question  of 

concentrating   the  acid   already   formed  as   in   the  other 

I'-s   the  addition   of  sodium   Bulphate  having 

made  very  little  difference  to  the  time  of  the  tost,  another 

reason  for  bettering  th^t  prolonged  tests  are  not  primarily 

due  to  dessication  of  the  paper,  is  that  on  adding  water 

to  the  -id---  ol  the  tube  before  a  test  on  a  fairly  dry  gun- 

n.  the  r.-t  i-  not  decreased  :    of  course  the  water  may 

absorb  some  of  the  nitrogen   peroxide,  but  this  has  been 

found  not  to  affect  appreciably  the  time  of  colouring  of  the 

jwper.      In  very  Ion.  n  the  other  hand,  the  paper 

dried  and  then  tends  to  colour  more  slowly  ;    but  the 

point  i-  that  thi    i-  not  the  main  cause  of  the-  rise  of  the 

in   the  above  mentioned   experiments.    A  drop  of 

;  on  a  platinum  wire  by  the  -ides  of  tin   paper 

during  the  test,  made  no  difference  to  the  turn  of  the  test. 

\  :      1  many  testa  were  made  rontinuouil;/,  i.e.  as  soon 

be  pajK-r  came  up  to  tint  it  was  changed  and  another 

-.  one  inserted.     A  dry  guncotton  does  not  gire  a  fall 

in  test  »o  raptdrj  mole,  and  it  rises  sooner  to  the 

■,it«-  value  which  the  conditioned  guncotton  eventually 

reach'--.     In   both  casei   I    fall   i-  followed  by  a  rise,  and 

wh'-n  a  drop  ol  water  i-  allowed  to  moisten    ome  iflica 

wool  placed  al«>v<.  the  guncotton  a  pronounced  (all  i 

obtained,  but  thi-  fall  i-  not  immediate. 

The  re-ults  are  readily  explainable:     fir-t  the  bigher 
nitrocel]  lecompoae  :_'iviri!_'  rise  to  nitrogen  peroxide 

rid  i    product  <i  ;    the  nitric 

the  '  hangC  and  a-  the  watci   pnetlll  t-'c'.s 

more  and  more  saturated  with  \o.  the  decomposition 
more  and  more  accelerated  and  tie-  OODOentra- 
tion  in  the  tube  rises  rapidly  ;  less  rapidly  '"  'he  ease  of  a 
dry  guncotton    I  the  amount   of   water  is  soon  all 

1.  and  -o  the  acceleration  \    not  so  great      The 
acidulated  water  then   tendl    M    raporiss    and    COaderj  i 
on  the  upper  part  of  the  tube,  thea<  id  becomes  concentrated, 
dissolve*    more   nitrogen    peroxide   (tending  perhaps   to 


renitrate  to  some  extent  the  lowor  nitrates)  until  an  equili- 
brium stato  is  rcachod.  Tho  concentration  in  the  tube 
does  not  rise  above  a  certain  value,  which  indicates  the 
normal  decomposition  of  the  explosive  ;  it  is  the  apparent 
solution  pressure  of  the  peroxide  in  tho  guncotton  which 
is  thus  measured  ;  this  apparent  solution  pressure  depends 
on  a  variety  of  circumstances  and  it  should  be  a  valuablo 
indication  of  tho  stability  of  the  explosive.  On  adding 
water  to  the  silica  wool  dilute,  nitric  acid  is  obtained 
again  and  a  greatly  accelerated  time  of  test  arises.  These 
views  do  not  agree  with  the  idea  of  Robertson  and  Smart, 
that  these  effects  can  be  explained  by  tho  dessication  of 
tho  paper ;  in  the  first  place,  the  dried  guncotton  shows 
the  effect,  and  secondly  the  presence  of  moisture  in  the 
tube  does  not  accelerate  the  test  at  once. 

The  following  expei intents  on  the  effect  of  evacuation 
of  a  heat  test  tube  containing  guncotton  support  the  ideas 
expressed  above : — 

1.  Test  after  evacuating  at  pressure  60  m.m. 

and  76-8°  C for    30'    31'  0* 

2.  Test  after  evacuating  at  pressure  60  m.m. 

and  76-83  C for  120'    39'  0" 

3.  Test  after  evacuating  at  pressure  60  m.m. 

and  76-8°  C for  180'    26'  30' 

4.  Test  after  evacuating  at  pressure  60  m.m. 

and  76-8°  C for  30'  21'  45" 

Left  evacuating  in  bath for  120'  26'  30" 

180'  ....  25'    0" 

240'  ....  24'0" 

These  results  show  that  tho  effect  of  evacuation  is  such 
that  it  removes  water  and  nitric  acid  and  gives  a  high  test ; 
but  that  it  the  evacuation  is  continued  a  long  while,  the 
explosive  itself  sometimes  begins  to  decompose  a  little 
more  rapidly. 

5.  Test  after  evacuation  at  pressure  360  m.m. 

and  76-8°  C for  30'  15'  30" 

Left  evacuating  in  bath for  120'  9'    0" 

„  180'  ....  5'    0" 

230'  ....  14' 20" 

So  that  unless  the  pressure  is  fairly  low,  the  nitric  acid 
is  not  removed,  but  only  concentrated  and  the  results 
are  similar  to  a  repeated  test  somewhat  exaggerated. 

6.  Test  after  evacuating  at  pressure  60  m.m. 

and  65°  C for     30'    27'    0" 

Left  evacuating  in*  bath for  120'    ....     22'   0" 

180'  ''4     0" 

In  this  case  the  nitric  acid  is  not  quite  so  completely 
removed  as  in  the  case  of  sample  4,  but  the  results  are 
somewhat  similar. 

Another  set  of  experiments  was  interesting,  as  it.  lent 
confirmation  to  these  views.  Pure  sand  mixed  with  the 
guncotton  raises  the  test  slightly  whether  tho  sand  is  wet 
or  dry.  The  moisture  on  the  sand  absorbs  a  good  deal 
of  peroxide,  the  nitric  acid  produced  being  unable  to  act 
on  tho  guncotton  ;  the  dry  sand  similarly  dilutes  the 
effect  of  the  i  itric  acid  on  tho  guncotton.  Sodium  sulphate 
added  shows  that  the  effect  of  the  dessication  of  the  paper 
during  short  tests  Is  negligablo.  Copper  or  sawdust  added 
io  tin;  guncotton  causes  a  lowering  of  the  test  and  would 
seem  to  show  that  the  nitric  acid  is  really  produced  in 
tho  guncotton,  for  it  is  decomposed  by  these  substances 
giving  rise  to  nitrogen  oxides,  which  lower  tho  test.  The 
effect  of  adding  copper  nitrate,  as  would  be  expected  is  to 
lower  the  test  ;  while  the  effect  of  adding  oxalic  acid  is  to 
accelerate  the  decomposition  very  much,  similar  to  the 
effect  of  adding  a  drop  of  very  weak  nitric  acid  itself  ;  tho 
production  of  acids  by  the  explosives  is  thus  the  main 
influence  which  causes  acceleration  of  decomposition  and 
therefore  possibly,  eventual  explosion.  Sulphuricacid  from 
cellulose  sulphates  may  also  take  part  in  tho  acceleration  of 
the  test,  'milk  added  to  the  guncotton  takes  hold  of  any 
nitric  acid  produced  and  prolongs  the  tost  enormously. 
Mercuric  chloride  added  in  solution  to  the  guncotton  tends 
to  lower  the  tost,  e.tj.,  to  9  minutes  ;  added  dry  it  tends  to 
raise  the  t<  t.  <</.,  to  24  m.  30  s.  The  roagent  we  have  used 
in  our  drop  experiments  to  bo  described  is  unaffected  bv 
mercuric  chloride,  e.q.,  drop  tost  14  min.  obtained  with 
the  sample  of  guncotton  and  mercuric  chloride  as  againBt 
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la  min.  with  guncotton  alone  (for  method  of  drop  test 
see  later).  The  action  of  mercuric  chloride  on  the  heat 
test  paper  is  orly  too  well  known. 

The  starch  iodide  indicator  cannot  be  relied  upon,  as 
Robertson  and  Smart  point  out,  for  long  tests.  AVhile  the 
paper  is  colouring  the  starch  iodide  tends  to  be  decomposed  ; 
tests  of  over  25  minutes  are  drawn  out  therefore  to  a  longer 
extent  than  they  shoidd  be  according  to  the  actual  con- 
centration within  the  tube.  An  experiment  illustrates 
this  :  three  tubes  are  taken,  A,  B,  and  C.  A  normal  test 
with  the  paper  indicator  is  carried  out  in  A.,  giving  a  heat 
test  of  16  m.  30  s.  A  similar  sample  is  commenced  to  be 
tested  in  B,  but  the  tube  is  taken  out  from  the  bath  after 
ten  minutes  and  is  left  for  ten  minutes  in  the  air  with  the 
paper  still  inside  it.  C.  is  meanwhile  heated  for  10  minutes 
in  the  bath,  closed,  but  without  any  paper,  and  the  paper 
from  B  is  now  transferred  to  it,  the  test  line  appearing  in 
10  m.  30  s.  A  total  test  of  the  B  and  C  sample  is  there- 
fore 20  m.  30  s.  in  comparison  with  the  normal  test  of  16 
m.  30  s.  I",  appears  that  during  the  period  in  which  the 
paper  is  resting  in  the  first  tube,  a  back  reaction  on  the 
iodine  liberated  is  taking  place. 

Application  of  the  drop  method. 

Having  come  to  the  conclusion  that  the  starch  iodide 
reagent  is  not  satisfactory,  it  was  thought  that  a  drop  of 
suitable  reagent  of  a  definite  surface,  and  colouring  to  a 
standard  tint,  would  give  much  more  reliable  results. 
The  remainder  of  the  work  consisted  in  applying  to  the 
study  of  the  test  this  new  method  of  analysis  ;  and  in 
the  following  experiments  the  nitric  acid  theory,  which 
explains  well  the  former  results,  is  given  further  support. 
Before  the  drop  method  could  be  employed,  various 
indicators  were  investigated  to  discover  which  were  most 
applicable  to  such  a  method.  A  nitrogen  peroxide  indicator 
must  be  (1)  stable  to  heat,  (2)  not  acted  on  by  nitric  acid 
but  only  by  nitrous  acid  or,  otherwise,  completely  by 
nitric  acid,  (3)  very  sensitive. 

Of  the  reagents  tried  a-naphthylamine  and  dimethyl- 
aniline  were  found  the  most  reliable.  The  first  is  made 
up  thus : — 

0-1  grin,  a-naphthylamine  in  100  c.c.  of  acetic  acid  AT/100       5  c.c. 

0-5  grm.  sulphanilic  acid      ,,  ,,  ,,        ,,      ,,       ..       5  c.c. 

And  acetic  acid  (glacial)    10  c.c. 

The  second  is  a  nearly  saturated  solution  of  dimethylanilinc 
in  glacial  acetic  acid. 

Apparatus  used  for  drop  method. 

The  following  is  a  description  of  an  apparatus  giving  a 
small  and  definite  liquid  surface  which  absorbs  nitrogen 
peroxide  and  colours  to  a  certain  standard  tint  in  a  time 
depending  on  its  concentration.  The  apparatus  consists 
of  two  small  circular  discs  1-3  cm.  diameter,  one  of  opal 
glass  and  the  other  of  clear  glass  with  a  small  hole  in  the 
centre  (0'5  cm.  diameter  and  02  cm.  depth);  the  two 
discs  are  cemented  together  and  thus  form  a  thicker  disc 
with  a  depression  in  the  centre,  into  which  can  be  pipetted 
some  suitable  reagent  until  its  surface  is  flat,  and  level 
with  the  top  surface  of  the  disc  ;  always  the  same  thickness 
of  liquid  and  area  of  surface  are  thus  present.  The  drop  is 
exposed  to  the  action  of  the  gases  and  the  reagent  absorbs 
a  small  quantity  of  them,  and  colours  to  a  certain  tint 
in  a  measured  time,  the  tint  being  observed  by  means  of  a 
drop  of  liquid  of  standard  tint  in  another  similar  disc. 
The  drop  holds  0'03  c.c.  and  can  be  611cd  every  time  with 
the  samo  volume  to  within  1  mgrm. 

Now  this  method  can  be  readily  adapted  to  the  measure- 
ment of  the  concentration  of  the  nitrogen  oxides  liberated 
in  heat  tests  instead  of  the  heat  test  paper,  thus  any 
doubts  arising  from  the  actions  on  the  paper  and  starch 
iodide  reagents  can  be  eliminated. 

A  special  heat  test  tube  was  designed  in  which  to 
expose  the  drops,  in  the  shape  depicted  in  the  figure. 
The  upper  portion  measured  1"  X  1",  the  other  four  inches 
were  of  ordinary  heat  test  tube  dimensions.  On  the 
ground  flange  rested  a  slab  of  glass  i"x3"x2£"  with  a 
half -inch  hole  nearer  one  end  of  the  slab  than  the  other. 
The  disc  rested  on  the  upper  surface  of  the  slab  close  to 


the  hole  ;     a  cap  of  glass  with  ground  flange  and  clean 
flat  upper  surface  rested  on  a  slab  so  as  to  cover  over  the 

disc   and    hole.     The    slab 

could  be  so  slid  that  the 
hole  communicated  with  the 
inside  of  the  test  tube  thus 
exposing  tho  disc  to  the 
action  of  the  gases  within, 
and  then  the  slab  can  be 
slid  back  so  that  it  closes 
the  tube  once  more.  Con- 
vection currents  cause  a 
convenient  circulation  of 
the  air  in  the  tube.  The  drop 
of  liquid  can  be  changed  and 
the  slab  slid  back  again  and 
so  on,  thus  the  apparatus  is 
very  convenient  for  doing 
tests  at  intervals  on  the 
heated  cordite  or  guncotton. 
The  standard  tints  used 
were  a  solution  of  magenta 
for  the  a-naphthylamine 
tint,  and  a  solution  of 
methyl  orange  for  the 
dimethylaniline. 

A  few  of  the  results  of  some  of  the  experiments  are  given 
in  the  tables. 

Table  I. 


Sample. 

1 

2. 

3. 

16' 
13' 
1.°.' 

0" 
30* 

0" 

14' 
13' 
16' 

o- 

0" 
0' 

15' 

11' 
19' 

0' 

20'  interval 

30" 

20'  interval 

30" 

The  experiments  show  that  reliable  results  arc  obtainable 
with  the  a-naphthylamine  reagent.  The  time  was  within 
one  minute  of  lo  minutes  in  four  tests.  The  results 
obtained  by  such  a  method  would  appear  to  be  quite 
satisfactory  :  a  definite  absorbing  surface  is  exposed:  a 
definite  reaction  on  the  indicator  is  known  to  he  occurring, 
and  it  only  reacts  with  nitrous  acid  ;  while  with  potassium 
iodide  and  starch  paper  none  of  these  criteria  are  satisfied. 

Two  errors  might  arise,  (a)  the  drop  might  become  heated 
and  alter  its  rate  of  absorption;  (b)  convection  cunents 
might  not  be  sufficient  to  thoroughly  stir  up  the  vapours 
in  the  tube  ;  experiments  have  been  made  to  test  the 
magnitude  of  these  errors  and  they  are  found  only  to  bo 
shVht.  It  may  be  noticed  that  a  fall  in  the  test  similar 
to  "that  which  was  found  when  using  the  paper  and  which 
has  already  been  described,  is  obtained  on  repeating 
tests  on  a  single  sample.  The  effects  of  the  evacuation,  etc., 
are  also  similar,  and  they  therefore  support  the  idea  that 
the  high  tests  are  not  due  solely  to  the  desiccation  of  the 
paper  but  rather  to  tho  desiccation  of  the  guncotton  and  tho 
gradual  depletion  of  acid  from  it. 

The  rise  in  the  test  is  much  more  pronounced  than  in 
a  continuous  test  with  a  potassium  iodido  paper.  Now 
this  cannot  be  due  to  absorption  of  nitrogen  peroxide 
bv  the  drop,  for  it  has  been  shown,  by  exposing  several 
drops  within  tho  tube  at  a  time,  that  not  enough  is  absorbed 
to  make  appreciable  difference.  The  most  reasonable 
view  is  that  something  is  present  in  the  tube  which  reacts 
with  the  potassium  iodide  paper  but  not  with  the  a-naph- 
thylamine or  dimethylaniline  reagents.  It  is  probably 
nitric  acid  which  reacts  with  the  paper  reagent.;  the 
drop  reagents  are  not  affected  by  it  and  give  a  he,.  tort 
time  very  much  as  would  be  pVen  bj  a  sample  of  dry 
Zcotton  (the  results  of  the  tests  with  dimethyUnilme 
which  is  unacted  on  by  nitric  acid,  beat  this  out).  The 
time  of  tho  first  test  therefore  of  a  sample  of  guncotton 
must  depend  on  the  amount  of  moisture  which  it  contains  ; 
the  te=t  is  rather  below  what  would  be  given  by  a  dry 
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sample.  1  i'u\u-i'  towards  tho  end  of  the  tost  tho  decom- 
position i<  being  accelerated,  whilo  at  tho  beginning, owing 
to  the  initial  beating  up  of  the  tube,  tho  production  of 
nitrogen  oxides  is  slow.  Tho  first  tost  thon.  is  somewhat 
of  a  balance  of  errors  :  a  true  knowledge  of  tho  decom- 
position of  the  explosive  ran  only  bo  obtained  by  a  con- 
tinuous t,>^t.  a  continuous  tost  can  be  most  conveniently 
<arriod  out  by  tearing  tho  tubo  in  tho  bath  and  only  expos- 
•  -nt  at  intervals  :  and  then  plotting  tho  time 
of  te-t  againsi  the  time  of  immersion  in  tho  bath. 

A  number  of  teste  wore  made  from  day  to  day  on  samples 
of  two  lots  of  gunootton,  the  results  vary  amongst  them- 
selves considerably  with  the  heat  test  paper,  but  wore 
much  steadier  with  the  a-naphthylamine  drop.  The 
variation  with  the  heat  test  paper  was  not  in  any  way 
proportional  to  th»  barometric  pressure  or  to  tho  hygro- 
metric  state  of  air. 

Iir  -miliar  to  those  of  Robertson  and  Smart 

on  the  effect  of  moisture  on  guncotton  wero  made  ;  and  it 
was  found  that  only  an  extreme  variation  in  the  amount 

iter  present  causes  a  variation  in  tho  time  of  a  single 
•  "  ;  but  it  is  quite  incorrect  to  maintain  that  the  effoct 
of  conditioning  is  only  to  permit  tho  guncotton  to  take 
up  a  quantity  of  water  sufficient  to  prevent  tho  drying 
of  the  heat  test  paper.  "  Conditioning  "  allows  the  gun- 
cotton  to  take  up  moisture  ;  this  moisture,  owing  to 
absorption  of  peroxide,  causes  the  apparent  rate  of  decom- 
position to  be  slower  at  the  beginning  of  a  test  but  quicker 

rds  the  end  of  a  test  :  therefore  it  has  a  levelling 
effect  on  all  guncottons,  it  tends  to  make  all  guncottons, 
whether  stable  or  unstable,  give  approximately  the  same 
heat  test  times,  it  makes  the  single  heat  test,  an  untrue 
and  fictitious  test.     It  is  only  by  the  aid  of  a  continuous 

that  tho  stable  or  unstable  nature  of  the  guncotton 

*>e  detected.  j 

Continuous  tc-ts  have  been  made  in  order  to  determine 
tho  concentration  of  water  vapour  in  tho  heat  test  tube, 
by  employing  a  drop  of  a  reagent  which  is  sensitive  to 
-.  viz  :  anhydrous  cobalt  chloride  in  dry  alcohol. 
The  production  of  wator  appears  to  vary  in  tho  same  way 
as  the  production  of  nitrogen  oxides  and  supports  very 
strongly  the  notions  put  forward  to  explain  the  various 
effe 

Heal  tests  were  made  at  different  temperatures  ami 
were  made  on  various  lesser  points  connected  with 
the  heat  teat,  -i-  for  instance  on  the  influence  of  tho  volume 
of  the  tub<\  of  the  strength  of  the  indicator,  of  the  stale 
of  divi-ion  of  the  guncotton,  of  the  quantity  of  guncotton 
)»re«Ma  in  the  tub)  and  of  tho  positon  of  papers  and 
drop*  in  the  tube;  for  the  results  reference  should  bo  made 
to  the  complete  ]>aper.  In  the  case  of  the  paper  roa 
the  position  of  it  slightly  effects  the  time  of  the  test  ;   tin 

absorption  is  quicker  than  that  by  the  drop,  so  the  Dearer 

the  guneotton  the  quicker  the  time.     A  drop  placed  in  the 

upper  part  of  the  ted  tube  coloured  in  the  same  time  as  a 

similar  drop  in   I  tion  on  the   slab  of  glass. 

A  t.  it  on  old  guncotton  hi-  done ;   1 1 1 » -  Bml  ted  <li'l  nut 

u'li  deterioration  but  ■>■  continuous  teat  showed 

deteriorated  rery  considerably  (see  Table  '■'> 

and  ' 

CVBVI    I. 

i  on.      I'uoUnaotM  Test.  O.C.  Dry,  old.    70  I 


Table  2. 

Sample  1. 

Sample  2. 

Paper  K[. 

70°. 

Drop 

a-Naplithvlainine. 

70° 

21'  0' 
V  30" 
5'  0' 
5'  0* 
5'  30" 
4'    0" 


10'  0" 

9'  0" 

9'  0" 

8'  0" 

0'  0" 

7'  0" 
5'  30" 

7'  0" 


Sum  mar  u . 

1.  Tosts  wore  mado  with  tho  starch  iodido  paper  re- 
peatedly and  continuously  on  various  samples  of  guncotton, 
and  in  some  casos  tho  tubes  were  evacuated.  A  fall  in 
t  he  tost  occurs  on  repetition  of  a  heat  test,  which  is  followed 
by  a  more  or  less  marked  increase;  the  presence  of  moisture 
has  much  to  do  with  the  time  of  the  tost. 

2.  It  is  not  enough  to  assume  that  the  nitrogen  peroxide 
produced  by  the  decomposition  of  the  explosivo  during 
the  first  tost,  is  responsible  alone  for  tho  fall  in  tho  succeed- 
ing tost,  and  that  drying  of  the  paper  subsequently  increases 
tho  tests.  The  fail  and  rise  of  the  tests  are  connected 
with  the  production  and  removal  of  nitric  acid  formed  by 
the  solution  of  nitrogen  peroxide  in  the  moisture  on  tho 
guncotton.  Experiments  are  given  which  show  that  the 
drying  of  the  paper  has  little  to  do  with  the  incroase  of 
the  test. 

3.  Many  experiments  with  the  paper  indicator,  such 
as  the  effects  of  evacuation,  of  moisture  and  of  the  addition 
of  various  substances  are  described  in  support  of  this 
view.  But  the  starch  iodide  indicator  is  untrustworthy, 
for  it  is  unstable  and  the  paper  absorbs  irregularly. 

It  is  hoped  that  this  work  will  make  it  possible  to 
submit  guncotton  to  a  reliable  stability  test  without 
altering  to  any  great  extent  the  apparatus  necessary  for  the 
carrying  out  of  an  ordinary  heat  test ;  and  also  that  a 
further  idea  of  the  significance  of  the  heat  test  on  gun- 
cotton  may  be  gained  from  it.  The  author  wishes  to  remark 
that,  although  he  submits  somo  corners  of  tho  work  of 
Robertson  and  Smart  to  criticism  he  rocognises  tho 
importance  of  thoir  communication,  and  how  much  they 
have  added  to  what  is  known  about  the  heat  test. 


Beat  Test  or  Nitroglycerin  and    Cordite. 
(Part  11.) 

Nitroglycerin. 
The    methods   described   in   the    preceding    paper  are 

here    utilised    to    make   clearer    the    real   Significance    of   a 

heat  test  on  nitroglycerin  and  more  especially  on  cordite. 
Tie-  beat  ic>t  as  applied  to  nitroglycerin  lias  been  carefully 
investigated  by  Robertson  and  Smart  (this  . I.,  I'tp).   130); 

they  conclude  that  the  test  obtained  would  be  very  mm  h 
higher  than  would  be  expected  from  its  known  rate  of 
decomposition,  owing  to  the  solubility  of  nitrogen  peroxide 
in  the  nitroglycerin  ;  they  were  led  to  these  conclusions  by 
experiments  on  the  comminution  of  the  nitroglycerin 
by  means  of  silica  wool,  a  larger  surface  Icing  thus  afforded 

for    the    escape    of    nitrogen    peroxide.      The    time    of    tin 
test    i-  dependant  on  t  he.  ;i  mount  of  peroxide  held  alrea 

in  solution  by  tie-  nitroglycerin,  so  that  the  nitroglycerin 
ihould  be  heated  ins  bath  of  water  at  70°  C.  for  some  time 
before  testing  to  remove  the  dl  olved  nitrogen  peroxide i 
in  bet,  -i  b  i  on  nitroglycerin  which  signified  anything 
at  all  would  have  (,,  |„;  made  according  to  the  following 
plan  :  -One  portion  should  be  heated  at  70°C.  in  the 
for  2<)'.  cooled  and  then  comminuted  on  sUiea  wool  (0-8 
grm.  added  to  2  grms.  silica  wool),  thoothorportkmidtould 
bo  comminuted  without  the  previous  heating  ;  tho  results 
of  the  heat  test  should  bo  different,  and  from  them  it  should 
bo  posslblo  to  deduce  tho  amount  of  nitrogen  peroxide 
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held  in  solution  owing  to  previous  decomposition,  also 
to  find  the  decomposability  of  the  nitroglycerin  itself, 
especially  if  continuous  tests  arc  used. 

The  statement  of  Robertson  and  Smart  (loc.  cit.  p.  132) 
contradicts  that  on  page  131  which  deals  with  the  nitrogen 
peroxide  absorbed  by  guncotton  :  for  guncotton.  experi- 
ment 1,  shows  that  it  contains  no  easily  removable  nitrogen 
peroxide  in  solution  ;  experiment  2,  shows  that 
after  being  tested  guncotton  retains  some  of  the  nitrogen 
peroxide  formed  in  the  previous  test,  but  that  this  can  be 
readily  removed.  With  nitroglycerin  it  is  different, 
experiments  show  that  it  does  hold  nitrogen  peroxide 
in  solution  and  experiment  4  shows  that  the  lower  test 
obtained  on  repetition  of  a  heat  test  on  uncomminutcd 
nitroglycerin  is  due  to  the  absorption  of  nitrogen  peroxide 
during  the  first  test,  which  can  be  removed  by  evacuation. 
However  experiment  5  shows  that,  after  the  comminution, 
no  nitrogen  peroxide  is  absorbed  by  the  nitroglycerin. 
This  result  is  contrary  to  what  would  be  expected  from 
the  experiments  on  guncotton,  which  is  in  much  the  same 
state  as  comminuted  nitroglycerin  and  is  not  such  a  good 
absorbent  of  nitrogen  peroxide.  It  would  not  be  possible 
to  bring  the  two  experiments  into  line  on  the  hypothesis 
that  nitrogen  peroxide  is  retained  by  guncotton  itself, 
but  they  substantiate  the  view  that  the  nitrogen  peroxide 
in  the  case  of  guncotton  is  retained  in  quite  a  different 
manner,  namely,  by  water  which  dissolves  it  giving  nitric 
acid.  A  few  heat  tests  on  nitroglycerin  have  been  made 
by  the  continuous  method  : — 

Table  I. 
Temp.,  78°  C. 


Sample  : 

1. 

2. 

3. 

Reagent. 

Paper. 

Drop. 

Paper. 

12' 

40' 

8' 

3' 

9' 

5' 

14' 

6' 

4' 

3" 

6' 

— 



4i' 

— 

Continuous  Test. 

3  minutes'  interval  between 


*  Left  in  air  |-hr.  and  retested. 

It  will  be  noticed  that  the  first  test  is  high  and  uncertain 
especially  in  the  case  of  the  drop,  presumabty  because 
the  nitroglycerin  reabsorbes  the  nitrogen  peroxide  produced 
until  an  equilibrium  is  obtained  ;  the  drop  gives  a  high 
first  test  because  the  nitroglycerin  absorbs  the  nitrogen 
peroxide  before  it  has  an  opportunity  of  being  absorbed 
by  the  drop  situated  in  the  cap.  The  nitroglycerin  did  not 
contain  much  dissolved  nitrogen  peroxide,  so  a  prelimin- 
ary heating  tended  to  hasten  the  test  rather  than  to  raise 
it.  These  experiments  show  the  advantage  of  using  a 
continuous  test  and  these  few  notes  about  tho  testing  of 
nitroglycerin  serve  as  an  introduction  to  the  following 
work  on  Cordite. 

Heat  test  on  cordite.  Robert- 
son and  Smart's  work  on  the 
addition  of  guncotton  to  nitro- 
glycerin, which  causes  first  a 
rise  and  then  a  large  fall  in 
the  test,  as  (he  amount  of  the 
guncotton  increases  from  2-5 
to  40  per  cent.,  show  that  it 
is  the  effect  of  tho  comminu- 
tion of  tho  nitroglycerin. 
The  significance  of  the  heat 
test  on  cordite  required  more 
thorough  investigation,  for  the 
heat  test  is  largely  used  for 
the  testing  of  cordite  and  the 
empirical  results  obtainod  are 
very  diverse  and  often  l<;nl 
to  incorrect  conclusions.  The 
short  study  here  doscribed  has 
been  made  on  tho  same  lines 
as  the  work  on  guncotton. 

(1)  Bepealed  Tests.— The  fol- 
lowing  results  were  obtained 


by  heat  testing  4  samples  of  cordite  with  potassium  iodide 
paper,  repeatedly  with  intervals  of  20  minutes. 


Table  2. 
M.I).   Temp.  70-*"  C. 


Sample. 

1. 

2. 

3. 

4. 

20'  interval    .... 
Second  test    .... 
20'  interval    .... 
Third  test 

53' 

51' 

50' 

53' 

35' 

35' 

35' 

35' 

30' 

30' 

31'  30' 

32' 

(2)  Continuous  Tests. — The  results  of  continuous  tests  at 
76-8°  C.  on  samples  of  Jl.D.  cordite  are  also  appended. 
A  high  initial  test  is  obtained  followed  by  a  sudden  fall,  and 
the  time  of  the  test  gradually  gets  shorter  until  a  fairly 
steady  state  is  reached  after  about  5  hours  heating.  When 
using  the  drop  indicator,  the  high  initial  test  is  not  usually 
obtained,  and  the  difference  in  the  behaviour  of  the  two 
indicators  would  seem  to  indicate  that  there  is  some  differ 
ence  in  the  effect  of  the  decomposition  of  the  cordite  upon 
them  ;  in  both  cases  after  the  first  five  or  six  tests  a  fairly 
steady  state  of  decomposition  is  reached,  and  the  explosive 
is  then  in  equilibrium  with  its  products  of  decomposition 
at  the  temperature  of  the  test  (see  Curve  II.).  Tests  on 
.Mark  1,  cordite  at  76°  C.  and  at  82°  0.  show  that,  for  either 
indicator,  a  fairly  high  test  is  obtained  to  start  with 
followed  by  a  fall  to  a  steady  value. 

A  change  of  temperature  from  77°  to  82°  about  halves 
the  time  of  the  test  for  both  indicators.  Some  tests  were 
done  in  order  to  find  out  what  would  be  the  best  tem- 
perature at  which  to  carry  out  a  continuous  test  on  cordite. 
The  most  convenient  temperature,  at  which  to  make  the 
test  is  77°  :  many  experiments  on  good  and  bad  samples 
of  cordite  show  that  this  gives  the  best  results.  Experi 
ments  with  good  and  bad  samples  done  with  the  drop 
and  paper  indicators  are  tabulated.  The  potassium  iodide 
paper  is  more  sensitive  to  change  of  concentration  than  the 
drops  and  exaggerates  the  badness  of  the  explosive  ;  while 
on  the  whole,  the  tests  with  both  drop  and  paper  are 
comparable  except  for  the  first  test.  Some  tests  done  at 
05°  show  that  this  test  is  too  low  for  any  good  cordite  to 
give  a  test  in  a  reasonable  time,  but  the  bad  cordite  from 
the  tropics  gives  quite  a  low  test ;  on  storage  however 
this  test  rises  and  the  quality  of  the  cordite  apparently 
improves  (as  shown  by  a  single  test)  instead  of  deteriorating, 
nevertheless  a  continuous  test  soon  brings  down  the  time 
of  the  test  and  demonstrates  tho  badness  of  the  cordite. 
Some  other  tests  were  done  at  70°  on  some  old  cordito 
which  had  been  kept  in  a  museum  for  some  years  ;  they 
were  done  continuously,  but  only  at  intervals  of  30  minutes, 
the  tube  being  left  in  the  bath  during  the  interval  with 


Curve  II. 


(csts. 


Cordite  M.D. 


I.  a  Naphtliylamlne  "Drop." 

Sample  5. 

II.  "  Paper."  Sample  1. 
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Tahi.k  3. 


Sample  : 

1. 

o 

3. 

4. 

5. 

C. 

7- 

8. 

H  D. 

.Mil. 

MK1. 

MKI. 

M.l). 

M.l). 

M.l). 

Tropical. 

M.l). 
Tropical. 

Beagent  : 

Paper. 

Drop. 

Paper. 

Drop. 

Drop. 

Paper. 

Drop. 

Paper. 

Tenij>erature  : 

- 

re-a 

82 

82 

76-8 

70-8 

78-8 

76-8 

.rr 

29' 

26' 

16J' 

17*' 

20' 

15' 

(V 

28' 

- 

10' 

8' 

13' 

8' 

181' 

3J' 

•jr 

44' 

/ 

i 

15' 

9' 

10*' 

4*' 

28' 

50' 

;.' 

10' 

•>->' 

9' 

12' 

8' 

19' 

:!.-.' 

5' 

7." 

16' 

9' 

13' 

3' 

21' 

•_'(>r 

■i' 

9' 

15J' 

8J' 

12' 

3' 

20J' 

25 

— 

— 

— 

— 

20  J' 

•s.r 

— 

— 

— 

— 

— 

— 

194' 

L'.'il' 

— 

— 

— 

— 

— 

— 

I'li- 

:>(•>' 

— 

— 

— 

— 

— . 

— 

IS' 

274' 

— 

— 

— 

— 

— 

— 

20' 

30' 

— 

— 

— 

. — - 

— 

— 

\r 

81' 

— 

— 

— 

. — . 

— 

• — 

1S1' 

20' 

— 

. — . 

— 

— 

— 

— 

17'" 

88' 









— 



18' 

274' 

24' 
19' 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

the  slab  of  glass  closing  the  tube  :  this  is  the  most  con- 
venient method  of  doing  thc*e  teste. 

There  are  several  points  which  it  is  important  to  settle; 

firstly,  what  influences  a  high  or  low  value  in  the  first  test; 

ndry,  why  does  a  rise  occur  after  the  first  few  tests 

when  usinjr  the  drop  indicator  and  why  is  the  drop  not 

influenced  the  same  way  as  the  paper  in  the  first  few  tests, 

iully  with  M.D.  cordite  ! 

When  the  cordite  is  heated,  it  will  tend  to  give  off 
dissolved  nitrogen  peroxide,  acetone  or  other  solvent 
<>r  moisture  ;  as  the  heating  is  continued  the  nitroglycerin 
tends  to  decompose  at  a  steady  rate  and  at  a  constant 
temperature,  equilibrium  is  set  up  ;  the  concentration 
in  the  tube"  will  depend  partly  on  the  stability  of  the 
explosive  (for  the  more  unstable  it  is,  the  greater  the 
amount  of  nitrogen  jieroxide  is  liberated  before  equilibrium 
tabtiabed),  and  partly  on  the  solution  pressure  of  the 
nitrogen  peroxide  in  the  explosive  ;  thus,  in  deducing  the 
lity  of  an  explosive  from  its  continuous  test,  it  should 
be  compared  with  that  of  a  good  example  of  the  same 
explosive.  The  first  test  of  a  bad  old  explosive  will 
'_••  ii'  rally  be  low.owing  to  the  peroxide  held  by  the  explosive. 
and  also  to  the  absence  of  volatile  substances  which  have 
dispersed  and  which  tend  to  raise  the  first  test.  A  good 
«  ordhe  on  the  other  hand  will  generally  have  an  exaggera- 
tedly high  fir-t  test,  because  moisture  acetone  etc.  pro- 
long the  test.  The  mineral  jelly,  no  doubt,  absorbs  some 
"f  tho  nitrogen  peroxide  evolved  during  the  first  part 
of    tho    hosting,    and    also    i-    probably    nitrated    it-elf    in 

the  procp.-s  of  manufacture  and  subsequent  storage,  and 
the  oompouuda  formed  tend  to  decompose  during  the  fir.-t 
f'w  '  I  he  result"  of  many  experiments  have  led   to 

these  ideas. 

77"    'jjiri  t,f  evacuation.     The  results  show  thai  : 
(a)  Something  ii  removed  which  oaueei  an  increased  test 

time  for  the  paper  indicator,  but  does  not  lengthen  the 
drop    •      •     -rue    (probably     volatile     solvent);        (b)  That 

to  rem.  i red  in  the  explosive, 

ne  c-i-i  -  the  drop  t.-t-  l.crome  increased  ;    (c) 
I  hat    there   i,  a]->o   a    possibility   that    moisture   on    being 

n  ri.  nitric  acid  whh  fa  ta       I  i  rate  the 

n  (further  evidence  can  be   brought 
to  hear  or:  thw  last  action). 

(1)  Kfftrl    r,f   mr>'t*hirc.     Different    samples    of    cordite 

wan  tested  after  exposure  to  air  of  different  degrees  of 

dryness  \  two  samples  were  left  in   a   vacuum   desh  cator 

.a  few  samples  were  dried   for  3   hours   at 

lad  subsequently  over  phosphoric  anhydride,  and 

two  were  exposed  over  water  for  24  hours.     The  results 


show  that  a  dry  cordite  gives  high  first  tests,  partly  because 
the  drying  takes  dissolved  peroxide  out  of  the  cordite 
and  mineral  jelly,  and  possibly,  also,  because  the  acceler- 
ating influence  of  nitric  acid  is  removed.  A  wet  cordite 
gives  low  test,  but  these  rise  on  continuing  the  test  because 
the  accelerating  influence  is  removed. 

Tho  view  is  held  that  moisture  plays  some  part  during 
the  earlier  tests  on  cordite,  especially  when  using  the 
drop,  because  in  this  case  the  nitric  acid  vapour  has  no 
effect  on  the  reagent  as  it  has  on  the  paper ;  a  rise  in  the 
time  of  the  test  often  occurs  after  the  third  test  with  the 
drop  indicator,  showing  that  all  the  acid  has  been  removed, 
while  no  such  rise  occurs  in  the  case  of  the  paper,  because 
nitric  acid  removed  probably  affects  the  paper.  There 
is  reason  to  believe  this  must  be  the  explanation  of  the 
curious  difference  between  the  continuous  tests  obtained 
with  the  drop  and  paper  indicators.  Moisture  does  not 
seem  to  effect  the  rate  of  decomposition  of  Mark  1 .  cordito 
nearly  so  much  as  that  of  M.l).  cordite,  and  this  must 
be  because  the  guncotton  is  not  present  in  such  large 
amounts  :  it  has  been  shown  in  the  first  of  these  papers 
that  the  rate  of  decomposition  of  guncotton  is  greatly 
affected  by  moisture. 

(5)  Effect  of  impurities.  Some  experiments  were  made 
on  the  effect  of  adding  chalk  to  M.l).  cordite  :  the  first 
test  was  64  minutes,  the  second  67  minutes,  and  subsequent 
ones  gradually  decreased  to  28  minutes ;  nitric  acid 
appears  to  be  absorbed  by  the  chalk  and  high  values 
are  obtained.  A  similar  test  on  Mark  1.  cordito  docs  not 
raise  the  test  inordinately,  showing  that  nitric  acid  does 
not  affect  the  decomposition. 

A  test  on  cordite  exposed  to  acetone  vapour  gave  a  heat 
test  with  the  paper  indicator  of  one  hour  35  minutes,  and 
subsequent  tests  of  28  minutes,  23  minutes  and  18  minutes. 
Another  sample  giving  a  normal  test  of  13  minutes  with 
the  paper,  after  exposure  to  acetone  for  one  hour  gave 
a  test  of  32  minutes  and  a  drop  test  of  18  minutes.  The 
vapour  of  acetone  prolongs  the  first  test  greatly,  especially 
with  a  paper  indicator.  Guttman  holds  that  acetone 
affects  the  iodine  liberated  on  a  heat  test  paper  ;  besides 
this  the  effect  of  acetone  is  to  raise  the  tost  so  long  as  t  be 
acetone  is  in  the  cordite,  but  when  it  is  removed  the 
teat  is  considerably  lower  than  if  tho  cordite  had  not  been 
exposed  to  the  acetone  vapour  :  this  is  shown  by  results  of 
U  rte  using  the  drop  indicator.  Tho  reason  must  be, 
that  a  compound  of  acetone  and  N02  which  is  first  formed 
decomposes  on  vaporisation.  A  cordito  which  gives  a 
high  test  will  often  give  a  lower  test  when  left  in  the 
air  before  testing  so  as  to  ullow  tho  solvent  to  evaporate 
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away  ;    the  solvent  should  be  removed  as  far  as  possible 
before  testing  a  cordite. 

A  ground  up  sample  of  cordite  which  has  been  left 
in  the  air  gives  high  tests  at  first  (because  the  partially 
decomposed  explosive  on  the  surface  tends  to  reabsorb 
nitrogen  peroxide) ;  after  some  heating  equilibrium  is  set 
up  and  normal  tests  are  obtained  ;  whereas  an  unground 
sample  will  tend  to  give  short  tests  after  storage  because 
any  peroxide  formed  during  storage  is  held  by  the  explosive 
and  is  evolved  on  heating.  The  state  of  division  of 
cordite  makes  a  considerable  difference  to  the  time  of  the 
test ;  finely  ground  cordite  will  offer  a  bigger  surface  for 
the  liberation  of  peroxide  and  for  the  action  of  any  catalys- 
ing agent  ;  quicker  tests  then  are  obtained  from  finely 
ground  cordites. 

(G)  Effect  of  varying  temperatures.  The  rate  of  decom- 
position of  cordite  has  been  tested  between  90°  and  60°  C. ; 
the  drop  test  gives  a  much  more  even  curve  than  the  one 
given  by  the  paper,  the  fault  lies  in  the  instability  of  the 
starch  iodide  reagent. 

Conclusion.  A  heat  test  on  cordite  is  somewhat  com- 
plicated and  its  significance  is  not  at  once  apparent.  The 
numerical  results  leading  to  the  following  conclusions 
arc  given  in  full  in  the  complete  paper  : — 


Influence. 

Effect. 

Avoidance. 

(1).  Volatile     sol- 

Raises first  test  then 

Expose  cordite  before 

vent. 

accelerates. 

test  in  warm  cup- 
board. 

(2).  Absorption  of 

Eaises  test,  depends 

Compare     with     and 

nitrogen   perox- 

on physical  condi- 

treat   same    as    a 

ide   by   cordite. 

tion  of  explosive. 

normal  cordite. 

(3).  Moisture. 

Gives     nitric     acid 

Expose  cordite  before 

which    will   accel- 

test in  warm  cup- 

erate the  test. 

board. 

(4).  Physical  con- 

If fine  ground  shorter 

Make  to  definite  de- 

dition    of     the 

tests.     Gelatinisa- 

gree  of  coarseness. 

cordite. 

tion  of  surface. 

(5).  Temperature. 

The       higher      the 

Standard  temperature 

quicker   the   test. 

taken  between  70° 
andSO'.bestat??0. 

A  good  stable  cordite  might  give  a  lower  test  than  a 
bad  cordite  which  contains  some  volatile  solvent  :  if  it 
was  slightly  moist  it  might  give  quite  a  quick  test,  and 
if  over  dried  give  too  long  a  test.  Therefore,  as  a  test 
for  accepting  a  cordite,  the  heat  test  as  at  present  carried 
out  would  not  be  reliable.  In  testing  an  old  cordite 
the  heat  test  should  be  fairly  reliable,  because  the  solvent 
will  have  dispersed  and  the  test  will  show  whether  much 
peroxide  has  been  absorbed  by  the  explosive  during  storage 
owing  to  gradual  decomposition  ;  but  as  a  test  for  the 
future  behaviour  of  the  cordite  i.e.  of  its  decomposability, 
it  is  useless  when  done  according  to  ordinary  procedure. 

To  summarise  then  the  result  of  this  work  : — the  drop 
has  been  applied  to  the,  testing  of  cordite  and  gives  results 
which  differ  little  except  in  detail  from  the  tests  with  the 
paper  indicator,  though  on  the  whole  more  reliable.  The 
results  emphasise  the  difficulty  of  gathering  knowledge 
about  the  explosive  from  a  single  heat  test ;  but  continuous 
tests  give  much  more  information  about  its  stability, 
especially  on  comparison  with  a  continuous  test  on  a 
standard  sample  of  the  same  explosive.  It  ;s  possible 
to  notice  whether  the  explosive  contains  much  dissolved 
peroxide,  whether  it  contains  volatile  solvent,  whether  it  is 
liable  to  rapid  decomposition  or  is  fairly  stable.  Tho 
method  of  doing  continuous  tests  with  the  drop  is  very 
convenient.  It  has  been  pointed  out  that,  both  for 
accepting  a  new  explosive  and  for  ascertaining  tho  extent 
of  deterioration  of  an  old  explosive,  it  is  necessary  to 
subject  it  to  a  stability  test ;  and  a  stability  test  has 
firstly,  to  measure  the  extent  of  decomposition  of  the 
explosive  and  secondly,  to  gauge  the  liability  of  it  to 
decompose  under  fairly  normal  conditions  of  storage. 
It  appears  that  the  above  method  of  testing  by  means  of 
continuous  tests  satisfies  these  conditions  for  a  good 
stability  test,  and  has  the  advantage  of  being  easy  and 
quick  to  carry  out. 


Heat  Test  (Part  III). 

Theoretical. 

Introduction.  The  connection  between  the  time  of  colour- 
ing of  the  indicator  and  the  concentration  of  nitrogen 
peroxide  in  the  heat  test  tube  has  been  dealt  with  by 
Robertson  and  Smart  in  their  paper  (Ice.  cit.) ;  they  have 
found  the  time  of  colouring  of  a  paper  indicator  in  a  constant 
concentration  peroxide  by  their  "  glass  box  "  experiments  ; 
and  have  shown  also,  that  knowing  the  amount  absorbed 
by  the  paper,  it  is  possible  to  calculate  the  rate  of  rise  of 
concentration  of  nitrogen  peroxide  during  a  heat  test.  It 
is  important  that  the  heat  test  should  be  established  on 
a  quantitative  basis  ;  there  are  certain  points  still  requiring 
to  be  explained. 

1.  Absorption  by  paper  and  drop  indicators.  Experiments 
have  been  made  in  which  several  papers  have  been  exposed 
together  in  the  same  heat  test  tubes  ;  the  results  have 
already  been  quoted  but  are  found  again  below. 

Table  I. 


Number  of  papers. 

Time  of  test. 

1 
2 
4 

15' 
16' 
20' 

Number  of  drops. 

1 
2 

Time  of  test. 
17' 
16' 

It  may  be  noticed  that  the  presence  of  two  papers  or 
even  of  two  drops  in  the  same  tube  make  very  little 
difference  to  the  time  of  the  test.  One  must  therefore 
deduce  that  the  amount  absorbed  by  the  paper  or  drop 
is  r|uite  a  small  traction  of  the  concentration  of  the  peroxide 
which  corresponds  to  the  time  of  colouring  of  the  indicator. 
This  L>  borne  out  by  the  results  of  a  continuous  test  done 
successively  on  one  sample,  while  another  sample  is  only 
tested  after  a  considerable  interval  of  time,  and  yet  a 
similar  resnlt  for  both  these  tests  is  obtained  after  a  certain 
time  from  the  commencement  of  the  test  has  elapsed.  If 
the  indicators  absorbed  much  nitrogen  peroxide  one  would 
expect  that  the  tests  done  successively  should  be  higher 
than  the  corresponding  tests  done  at  longer  intervals. 

Now  the  quantity  of  nitrogen  peroxide  absorbed  by  the 
paper  in  coming  up  to  tint,  according  to  Robertson  and 
Smart,  is  135xl0~6  mgrms.  of  NO*;  this  figure  has 
been  confirmed  by  a  similar  experiment  to  theirs.  The 
quantity  absorbed  by  a  drop  of  the  naphthylamine  used 
in  these  experiments  in  colouring  to  the  standard  tint,  is 
4-0±0-oXlO~±  mgrms.  of  NO,.  This  figure  has  been 
found  in  two  ways  :  firstly,  by  the  decrease  in  the  con- 
centration produced  by  a  number  of  drops  introduced 
successively  into  an  atmosphere  containing  a  small 
measured  quantity  of  nitrogen  peroxide  ;  secondly,  by 
comparing  the  standard  colour  with  the  colour  produced 
by  a  known  quantity  of  a  nitrite  solution  added  to  a 
solution  of  a-naphthylamine  and  sulphanilic  acid  : — 
5  c.c.  of  a  solution  of  sodium  nitrite  (equivalent  to  0-024 
mgrms.  NO.,  per  c.c.)  added  to  sulphanilic  acid  and 
a-naphthylamine  and  water  (making  50  c.c.  of  solution) 
possessed  the  same  depth  of  colour  after  leaving  to  stand 
for  5  minutes,  as  10  c.c.  of  the  standard  magenta  solution 
made  up  in  another  Nesslcr  tube  to  50  c.c.  (the  tint  of 
the  magenta  solution  being  tho  standard  tint  to  which  the 
drop  is  coloured  during  tests).  The  volume  of  the  drop  i» 
0-03   grms.     The   quantity   Q  absorbed   by   the  drop   is 


therefore 


5  X  0-0024  X  0-03  4- 10  =  3-6  X  10"* 


Several  experiments  of  this  sort  load  to  tho  above  value  of 
4-0±-5xl0~*  mgrms.  of  N02  as  being  tho  quantity  of 
nitrogen  peroxide  absorbed  by  the  drop  in  coming  to  the 
standard  tint  chosen.  With  this  knowledge  a  solution 
of  magenta  can  always  be  mado  of  tho  tame  tint  ;  in 
course^of  time  the  magenta  solution  is  apt  to  und' 
a  change  of  tint  and  requires  re-making. 
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The  drop  absorbs  therefore  about  three  times,  as  much 
NO  a  tlu-  paper,  lmt  still  the  character  of  the  results  in 
■  continuous  tost  is  similar:  ami  although  on  the  whol 
the  drop  rim  teal  times  nearrj  twice  m  lorn.'  aa  the 
paper,  yet  for  longer  times  the  drop  gives  relath  elj  shorter 
te-ts.  It  imist  therefore  !><•  remarked,  that  the  quantity 
<>f  m'lrafM  ptroxidt  aheorbed  b>i  the  indicators  matt*  linl> 
diffen  /((■<  in  the  conttntration  of  nitrogen  peroxide  within 
the  hull  fad  tube  nt  >i)iii*t')nl  by  th<  time  of  the  test. 

This  jH>int  is  difficult  to  explain.  It  would  appear 
perfect!)  reasonable  to  contend  that  during  a  heat  tes1 
the  ooncentratiori  within  the  tube  is  increasing  according 

t..  the  rate  of  evolution  of  NO.  from  the  explosive,  but  is 
•  ■•Mrm  decreased  owing  to  the  absorption  of  the  N04  by 

the  indicator.    The  formula  for  the  rate  of  rise  of  concen- 
tration within  a  heat  test  tube  developed  by  Robertson 

and  Smart  from  these  considerations  was  perfectly  straight- 
forward, provided  the  assumption  Ls  made  that  during 
a  small  interval  of  time  the  indicator  is  absorbing  accord  in  g 
bvi  •  k.  where  e  is  the  concentration  (constant  for 
the  moment),  t  the  small  interval  of  time  during  which 
an  amount  dq  of  NO,  is  absorbed,  and  k  is  a  constant.* 

The   formula    is  : — 


T= 


KV. 


QTr        Q2 

KV  "*"  K\2 


paper  is  about  80x10"*,  but  the  results  cannot  be  said 
to  show  that  the  above  law  holds  :  the  dryness  of  the 
atmosphere,  no  doubt,  prevents  proper  absorption  by  the 
paper  (the  paper  would  not  bo  very  suitable  then  for 
measurements  of  concentrations  during  heat  tests),  The 
values  of  K  are  thus  considerably  larger  than  thoso  found 
by  the  glass  box  method. 

Cl  KVK    III. 


where  1  is  the  heat  test  time,  r  the  rate  of  rise  of  concen- 
tration of  peroxide  due  to  the  explosive.  Q  is  the  quantity 
absorbed  by  the  indicator  and  V  is  the  volume  of  the 
The  constant  K  connects  the  time  of  colouring  of 
the  indieator  with  the  concentration,  when  the  latter  is 
constant.  Robertson  and  Smart  found  that  TC'=K  = 
31  X  10~«  for  the  heat  test  papers.  Taking  the  value  of 
i)  at  13")  •  1<'~*.  they  were  able  to  find  from  the  above 
formula,  values  of  r  (in  mgrms.  of  NO2  per  c.c.  per  minute), 
at  various  assumed  heat  test  times.  However  if  in  such 
calculations  the  value  of  Q  be  doubled — corresponding  to 
the  exposure  of  2  papers  in  the  tube — the  value  of  r  will 
alter  considerably  ;  e.g.,  for  T—10  minutes  the  value  of  r  ; 
would  increase  from  1-2  X  10~6  to  1-9  X  10""6 — a  difference 
of  37  per  cent,  in  the  value  of  r.     But  instead  of  altering 

■  tin,'-  of  7  minutes  to  one  of  10  minutes,  the  presence 
of  2  payers  in  the  tube  has  little  effect.  Either  the  theory 
of  growth  of  concentration  of  nitrogen  peroxide  in  a  hea* 

-   contained   in    the  above  formula,   must  be 
ineo  the  value  of  K  has  been  found  too  .-mall  by 

the  glass  box  experiments,  in  which  case  the  calculated 
value*  of  r  would  abo  be  too  small.     The  latter  possibility 

■  r-t  investigated. 

I    The  law  got i ri'in'i  the  nbxorpiioH  <it  constant  concen 

tratii  on  and  Smart   have  employed   the  large 

-  \»ix  nf  one  cabs   metre  capacity,  in  which  a  tube 

iininir  a  small  weighed  quantity  of  liquid  nitrogen 

peroxide    i-    broken.      They    found    that   between    '.'>  ,    I0~8 

and  G/lfr*  mgrms.  of  nitrogen  peroxide  per  cc,  corre- 
•ponding  to  times  of  12  to  6  minutes  on  the  pa  pel,  the 
corre  connecting  the  time  of  colouring  of  the  paper  ard 
the  ation  of  peroxide  is  a  rectangular  hyperbola 

i'.d  that   I  < '—31  x  10~*.    Above  and  below  these  concen  - 
reeuHa  obtained  with  starch   iodide  pap*r 
are  no  longer  reliable  and  do  not  obey  the  a  hove  law. 

1 '  -  -  *-—  -  in  *_r  no  metre  cube  b     q  ad    by  the 

■bore  investigators,  another  method  of  obtaining  an 
atmosphere  contains  ired  concentration  of 

Ditn  look)  d  for.     The  result  ivi  n 

iti  < 'nrve  IJf 

The  raralti  with  the  'bop  show  that  the  absorption  bj 

low-  the  i-.w  T<  -  K  and  thai   K approximates  the 

d   value   166x10"*.    The  mean   value  of  K  for  tie 


a 


•  \-   »hf  eaneaatfstfcjB  iri  the  tube  increases,  so  the  amount  <l 
absorbed  by  the  indicator  durinK  a  hmall  interval  of   time  wil 
»«:.  the  quantity  ab»orh<-d  ie  proportional  to  tlM  Bonesntratton 
and  dqs=Mdc,  where  M  In  a  constant.     If  the  assumption  mentioned 
Q  O 

!  j=  -r>  dc,  it,  that  it  M=  t  that  sMuiaptioii  I 

The  fact  t|,at  the  iloue  of  the  C,Q  curve  decreases  as  the  value 
I  increases,  and  Increases  as  0  increase!,  makes  It  probable 
tbst  this  is  so. 


Concentration,  Time  Curves. 
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I.  a    Naphthylamine  Drop. 

II.  KI.    Paper. 
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Minutes. 


3.  Calculation  of  the  rate  of  decotnposition.  It  is  impor- 
tant to  establish  whether  this  greater  value  of  K,  correct 
or  incorrect  as  it  may  be,  makes  it  possible  to  explain  how 
the  amount  absorbed  by  the  paper  or  drop  make?  so  little 
difference  to  the  time  of  the  test. 

The  following  results  are  obtained  for  different  values 
of  K  in  the  calculation  of  r  from  the  formula  already 
mentioned. 

Table  3. 


T 

r 

r 

r 

5' 

10' 
20' 

K=31    xl0-« 
Q=135xlO-« 
V=  18  c.c. 

3-56 
1-20 
0-472 

K=  80xl0-« 
Q=135xl0-« 
V=  18  c.c. 

7-40 
2-13 
0-682 

K=156xlO-« 
Q=400xl0-« 
V=  30  c.c. 

14-28 
4-06 
1-26 

Now  if  Q  be  doubled  using  K=80xl0~6  instead  of 
31  XlO-",  wo  find  that  T  =  10  minutes,  r  =  2-73  mgrms.  of 
NO2  per  c.c.  (  X  10-6) — i.e.,  a  22  per  cent,  rise  in  the  value 
of  r  ;  therefore  the  presence  of  2  papers  in  the  tube  ought 
to  make  a  considerable  difference  m  tho  test  time,  but 
not  quite  so  great  a  difference  as  when  K  is  a  lower  value. 

The  results  of  the  experiments  made  with  a  special  appar- 
atus on  the  whole  show  that  owing  to  the  dryness  of  the 
atmosphere,  the  apparatus  is  unsuitable  for  accurately 
measuring  the  value  of  K  for  the  papers,  though  the  work 
points  to  a  somewhat  higher  value  than  31  X  10~9  ;  but  it 
shows  that  with  fair  accuracy  TC— K,  a  constant  equal  to 
15GX  10~6  for  tho  drop.  The  point  however  which  is 
made  clear  Ls  that  a  chango  in  the  value  of  K  is  insufficient 
to  explain  why  the  presence  of  several  papers  in  a  tube 
makes  little  difference  to  the  time  of  a  test.  The  results 
with  the  drops,  which  absorb  quile  s  considerable  amount 
of  NO;,  are  still  moro  incompatible  with  the  theoiy  on 
which  the  formula  is  based. 

4.  Equilibrium  attained  during  a  heat  test.     It  is  need- 
ary,  then,  to  look  for  an  explanation  of  the  behaviour 
within  tie'  heal  test  tube.     It  Ls  explained  in  the  following 
way: — When    the   test   tube   containing   the   cxplosivi 
placed    in    the    bath   it  gradually   heats   up,   and  as   the 
temperature  rises  so  the  decomposition  of  the  cxplo 
increases.     Then  the  concentration  continues  to  increase 
until  tho  partial  pressure  of  the  nitrogen  oxides  within 
the   tubo   Ls   equal   to   the   dissociation    pressure  of   the 
oxplosivo  and   equilibrium    is   soon   established,     If  H>" 
pei oxide   Ls   being  absorbed,   an   equivalent  quantit 
evolved  by  the  oxplosivo  to  maintain  equilibrium  ;   this 
oxplaLns  why  tho  oxplosivo  tends,  in  a  continuous  tcbt, 
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to  reach  an  equilibrium  state  giving  a  definite  heat  test 
time  however  many  drops  or  papers  are  added.  It  is 
this  equilibrium,  the  value  of  which  is  obtained  by  sub- 
mitting the  explosive  to  a  "  continuous "  test,  that 
determines  the  stability  of  the  explosive  :  it  is  the  actual 
dissociation  pressure  of  the  explosive  as  modified  by  the 
impurities  present,  which  Is  measured.  The  value  of  the 
dissociation  pressure  can  be  simply  calculated  from  the 
equilibrium  test  time  : — 

700  X  350x22-4 

p  = x  C  X  10"-*  =  4-47C  X  10~4  mm. 

273x46 

and  since  C  is  approximately  constant  its  value  is  given 
by  TC=K. 

If  copper  sulphate  crystals  were  heated  in  a  closed  tube 
at  a  constant  temperature,  equilibrium  would  be  obtained 
and  the  water  of  crystallisation  would  possess  a  definite 
dissociation  pressure.  It  is  the  same  with  an  explosive 
when  submitted  to  a  heat  test.  This  case  is  practically 
identical  with  the  dissociation  of  such  a  substance  as 
copper  nitroxyl,  Cu2(N02)2.  which  possesses  at  — 55°  a 
dissociation  pressure  of  about  the  same  value  as  ordinary 
guncotton  at  77°  as  is  shown  by  exposing  a  drop  in  the 
usual  way.  It  is  probable  that  the  explosive  undergoes 
such  a  change,  that  the  nitrogen  peroxide  evolved  is 
capable  of  adding  on  to  the  residual  molecule. 

The  following  example  of  a  continuous  test  will  make 
the  point  clear  :  — 


Table 

3. 

Guncotton  (old  and  dry). 

Temperature  70°  C. 

Time. 

Paper 

Drop. 

21' 

10' 

7i' 

!)' 

5' 

W 

5' 

8' 

5i' 

0' 

4' 

7' 

4' 

— 

5' 

— 

4' 

— 

Equilibrium 

4V 

r 

value 

Although  the  first  paper  test  is  quite  high,  the 
equilibrium  values  are  such  that  the  drop  and  paper  results 
are  in  accord  with  each  other,  that  is  to  say,  the  drop  is 
nearly  twice  as  long  a  time  as  the  paper  result.  If  the 
value  of  K  was  accurately  known,  the  value  of  the  con- 
centration 0  corresponding  to  the  equilibrium  value 
could  be  found,  i.e.,  taking  K  =  15G  X  10-6,  p  would  equal 
11.0  x  10~3.  In  many  cases  the  constant  equilibrium 
value  is  not  obtained  during  the  first  few  tests  because 
moisture,  impurities,  etc.,  are  present,  and  these  as  they 
change  in  quantity  upset  the  equilibrium.  It  is  only 
when  the  moisture  is  saturated,  the  acetone  is  liberated, 
etc.,  that  approximate  equilibrium  is  obtained. 

According  to  these  views,  the  first  test  is  composed  of  a 
period  during  which  the  tube  is  being  heated  up,  a  period 
during  which  the  equilibrium  dissociation  pressure  is 
tending  to  be  set  up,  and  finally  towards  the  end  of  the 
test  -i  state  is  reached  in  which  equilibrium  his  been 
more  oi  less  obtained.  Of  course,  it  is  not  a  real 
equilibrium  which  is  obtained,  because  the  indicator  is 
absorbing  the  gas  and  also  the  amount  of  the  impurities 
is  ch  ingin  j. 

Imagine  a  continuous  test  in  which  a  steady  state  i- 
jnst  reached  towards  the  cud  of  the  test  ;  in  smh  a  case 
it  would  be  possible  to  calculate  the  value  of  the  rate 
of  rise  of  the  concentration  due  to  the  explosive  from 
Robertson  and  Smart's  formula,  and  also  in  the  way 
which  follows. 


Tablk  4. 


Guncotton  Temperature  77'  C. 


Paper. 


Drop. 


17'  30* 

10'  30* 

X'    0" 

r  so* 

4'    0* 

7'  30* 

r  o" 

S'    (1* 

W    0" 

■ < — 

■  '" 

Equilibrium 

value 


V  30" 


For  the  paper,  C,  the  concentration  in  the  tube  at  the 
end  of  the  test,  may  be  taken  as  given  by  the  constant 
concentration  corresponding  to  a  time  of  4  minutes,  i.e. 
7  X  10~«  (K=31  X  10~6).  At  the  end  of  the  first  test 
(J=rT — Q/V  where  T  is  the  time  of  the  test  less  the  lag, 
i.e.  1.3'30".  Therefore  r=l-06  X  10-6.  The  value  as 
calculated  from  the  above  authors' formula  is  0"8  X  10~6. 
For  the  drop,  a  similar  calculation  will  give  a  value  of  r 
eoual  to  2'GG  x  10_6,  as  calculated  from  the  long  formula 
the  corresponding  value  of  r  would  be  3*0  X  10~6.  (If 
the  value  of  K  for  the  paper  is  takon  as  80  x  lO-0,  the 
value  of  r  becomes  2*04  X  10"6,  and  1'8  X  10"6  as  calcu- 
lated from  the  long  formula.)  The  results  as  calculated 
from  the  equilibrium  value  and  C=rT — Q/V  are  thus 
in  better  agreement  than  those  calculated  in  the  other 
way.  The  mean  value  then  for  r  for  the  drop  and  paper 
tests  is  2,35  X  lO-6  mgs.  NIX  per  e.c.  per  minute.  It 
is  not  possible  to  get  this  value  accurately  unless  the 
value  of  K  for  both  drop  and  paper  is  known  for  certain. 
However,  it  is  not  this  rate  which  gives  quantitatively  the 
most  reliable  information  about  the  stability  of  the 
explosive,  for  it  depends  on  the  total  time  of  the  test, 
the  presence  of  moisture  on  the  edge  of  the  tube,  and  the 
absorption  of  the  paper.  The  concentration  or  partial 
pressure  of  the  nitrogen  peroxide  in  the  tube-  when 
equilibrium  is  established  is  a  far  better  measure  of  the 
stability  of  the  explosive. 

Summary.  1.  It  is  found  that  the  heat  test  is  little 
altered  by  the  presence  of  more  than  one  paper  or  drop 
within  the  tube  during  the  test,  consequently  the  absorp- 
tion of  the  nitrogen  peroxide  makes  little  difference  to  the 
time  of  th^  test. 

2.  Calculations  by  the  formula  used  to  find  the  rate  of 
decomposition  of  the  explosive  show  that  the  presence 
of  several  papers  in  the  tube  should  make  considerable 
difference  to  the  time  of  the  test. 

3.  The  papers  and  drops  were  standardised  by  means 
of  a  long  tube  apparatus  devised  for  the  purpose. 
The  constant  for  the  papers  was  found  to  ba  con- 
siderably higher  than  the  'value  obtained  in  the  glass 
box  experiments.  The  value  for  the  drop  was  about 
twice  that  for  the  paper,  viz.   150  X  I0~«.* 

4.  The  values  of  K,  found  in  the  long  tube  experiments, 
although  higher  than  those  obtained  in  the  glass  box 
experiments,  are  not  sufficient  to  explain  that  absorption 
during  a  heat  test  makes  so  little  difference  to  the  time 
of   the   test. 

5.  The  reason  given  for  this  is  that  the  explosive  tends 
to  attain  a  state  "of  equilibrium  at  the  temperature  of  the 
test  in  the  closed  tube. 

0.  This  view  is  developed,  and  it  is  shown  how  the 
final  concentration  in  a  tube  during  a  first  heat  test  tan 
In  calculated  from  the  result  of  a  continuous  test.  It  is 
also  pjiuted  out  that  the  equilibrium  dissociation  pressure 
is  a  more  certain  measure  of  the  stability  of  the  explosive. 

The  above  summary  ends  the  thiol  pari  of  the  expert 
msntal  work  on   the  heat   test. 

The  author  wishes  to  emphasise  very  strongly  the 
following  four  points  before  concluding:  liisth,  on  the 
practical  side,   that  : 


•  It  will  be  necessary  to  check  the  oonoenti»Uon-ttoe  carve  tor 
the  drop  bv  the  glass  box  method,  and  it  Is  hoped  that  tlm  \wll 
be  attempted  in  a  laboratory  which  p  •■  a  an  spp      ■ 
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(1)  \  continuous   tea!    is  ■   reliable  and  satisfactory 
!it\  tost  by  which  the  actual  tendency  of  the  explosive 

to  decompose  can  be  accurately  measured ;  because 
equilibrium  is  attained.  A  contmnons  test  should  be 
plotted  graphically. 

(2)  A  drop  tost  has  been  devised  which  is  not  open 
t«  tho  errors  of  a  paper  indicator,  and  is  even  simpler 
than  an  ordinary  heal  test. 

Ot»  the  theoretical  Bide  t  ha t  : 

(1)  Nitric  iu'hI  formed  h  the  explosive  during  the  lost 
lenders  a  simlo  beat  tesl  untrustworthy  and  therefore 
valueless,  of  course  it  may  give  fair  resulte,  but  just 
when  it  is  most  needed  it  often  fails  absolutely. 

After  very  man\  experiments,  with  the  possibility 
«>f  !■•  nl  other  interference  eliminated,  the  author 

is  obliged  to  consider  that  a  state  of  approximate 
equilibrium  i-  attained  during  a  continuous  test,  and 
tho  explosive  tends  to  rem  h  such  a  state  oven  towards  the 
and  of  a  tirst  tost.  Though  contrary  to  preconceived  ideas, 
it  is  fan  possible  otberaise  to  interpret  the  tendency  of  a   | 

•ant  concentration  of  nitrogen  peroxide  to  be  obtained, 
than  to  sej  thai  an  equilibrium  is  soon  set  up,  at  the 
temperature  of  a  continuous  heat  test  and  for  the  com- 
paratively short  period  necessary  for  testing. 

The  author  d.  sires  to  thank  the  late  and  the  present 

mandant  and  tho  Chief  Instructor  in  Science  at  the 

Military  Academy  for  their  permission  to  carry  out 

this  work  and  the  interest  they  have  taken  in  it.     The 

author  is  slso  indebted  to  his  assistant.  Mr.  8.  R.  Hole,  for 

hi>  h'-lp  and  dflfgen 

Discussion-. 

The    Chairmw    s:li,l    he    welcomed    the    modification 

shown  to  them.     Some  years  ago  he  had  tried  to  employ 

a-naphthylamine   and    sulphanilic    acid    in    a    particular 

way  for  guneottoo  examination  but  found  it  much  too 

rdinary  use. 

Mr.  W.  F.  Reid  did  not  quite  agree  with  the  method 

of  experimenting.     He  thought  that  there  were  certain 

disadva-  I  with  the  apparatus  as  compared 

with  the  ordinary  heat  test.     One  of  them  was  that  the 

gases  evolved  had  not   such  ready  access  to  tho  reagent 

as  in  the  case  of  the  paper.       With  regard  to  the  theory 

that  the  acid  fumes  evolved  condensed  on  the  moist  gun- 

t  to  him  the  guncotton  in  the  ordinary 

hea'    •     •  1  higher  than  the  upper  part  of  the 

••.  and  therefore  the  acid  should  leave  the  guncotton 

in  I  and  not  condense  upon  it.     The 

!  heat  teat  in  any  of  its  forms  was  a  crude  one  from 

the  scientific  point  of  view,   but  it  was  extremely  useful 

for  the  manufacturer  for  lotting  the  degree  of  purification 

of  the  material.      But  he  was  inclined  to  think  that  a  great 

'.  depended  uj>on  the  guncotton  itself,    in  the  gun- 

•  n  there  were  .-i  large  number  of  infinitely  fine  capillary 

tube*,  and  however  one  night  attempt  to  purify  them 
in  th-it  form  the  purification  was  only  a  relative  one. 
Therefore  all  the  tests  that  were  employed  must  he 
dependent    to    some    extent    upon    the    method    used    in 

S      tying  the  guncotton  which  was  tested  in  them.      De 
losenthal  had  pointed  out   how  very  fine  that  capillary 
tube  w.i-       I*    was  a  matter  of  the  greatest  difficulty  to 
i  liquid  Dary  tube.     Be  thought  that  was 

at  th<-  bottom  of  the  difficulties  with  guncotton.      There 

•  ■  w  many  causes  of  error,  that  if  one  could  eliminate 

-  of  the  paper  and  the  glycerin  he  thought  it 

a    very    happy    idea    indeed.       But    he    did    not    like    the 

arra-  ipparatua,  and  the  fixing  for  instance 

the  gases  on  the  top  of  the  tube  did  not    sea  to  him 

approximately  perfect.     Then  there  was  the 

difficulty  of  the  circulation   of   the   vapours  which  ought 

!  rather  than  diminished      The  principle 

of  having  a  drop  he  thought  was  a  very  good  one  •     but 

why  not  have  the  drop  in  such  a  way  that  tl  a  ible 

from    the   top  and    from    the   Ik. t torn.      Would   it    not 

possible  to  have  the  drop  in  suspe  as  it  were  in  a 

very  shallow   tit*  rem]  shallow  tubes  made  in  the 

Mm*  way  as  the  little  ceO  wis.     He  remembered  when 

de  with  paper  obtained  from  different 

ind  all  proved  unreliable  and  gave  bad  results. 

He  thought  it  was  Col.  Majenrlie  who  had  insisted  upon 


having  some  uniform  kind  of  paper,  and  special  paper 
was  tried  and  adopted  ultimately  for  the  test;  up  to 
that  time  they  had  been  using  all  kinds  of  "  pure  filter 
paper,"  which  was  by  no  means  pure  enough  for  tho 
test.  Again  glycerine  might  bo  all  right  when  first  bought, 
but  if  it  was  kept  some  time  in  a  laboratory  and  little  drops 
were  continually  taken  out  one  found  it  was  no  longer 
the  same  article  they  had  begun  with.  He  thought  if 
Mr.  Egerton  could  devise  a  method  of  adapting  this, 
perhaps  by  a  vertical  drop  or  a  vortical  hole  in  a  little 
plato  or  something  of  that  kind,  it  would  perhaps  work 
a  little  better  than  the  very  ingenious  method  ho  had 
adopted. 

Dr.  R.  Robertson,  after  remarking  on  the  neatness 
of  the  apparatus  that  had  been  shown  them,  said  that 
on  some  points  he  was  not  in  agreement  with  tho  author. 
Thus,  in  tho  continuous  test  as  applied  to  guncotton, 
when  the  rise  in  time  of  test  occurred,  tho  paper  was 
observed  to  dry,  this  being  indicated  by  a  change  in  its 
translucency ;  and  dried  papers  gave  prolonged  tests. 
The  damp  silica  wool  was  intentionally  placed  in  such 
a  position  that  the  vapour  arising  from  it  would  moisten 
the  air  in  the  tube,  whereupon  a  fall  in  tost  resulted. 
Ho  scarcely  thought  that  sodium  sulphate  could  be 
expected  to  act  as  a  suitable  desiccating  agent,  under  the 
circumstances.  In  the  continuous  test  it  was  presumed 
that  a  constant  test  was  ultimately  obtained.  He  could 
not  agree  that  the  conception  of  an  equilibrium  between 
the  guncotton  and  the  nitric  peroxide  disengaged  from  it, 
was  an  explanation  for  a  constant  time  of  test.  Experience 
showed  that  explosives  heatod  in  the  presence  of  their 
products  of  decomposition,  decomposed  faster  and  not 
slower.  Thus  in  a  vacuum  test,  the  velocity  of  evolution 
of  gaseous  products  increased  in  an  accelerating  manner, 
after  they  attained  a  certain  concentration  in  the  system. 
The  minimum  of  decomposition  is  in  fact  attained  when 
they  are  most  effectively  romoved.  There  must  be 
therefore  some  other  reason  for  this  constancy,  if  it  exists. 
such  as  leakage,  absorption  by  the  reagent,  or,  most 
likely,  the  degradation  of  nitric  peroxide  to  nitric  oxide 
and  to  nitrogen,  an  action  which  went  on  in  the  presenco 
of  heated  guncotton,  and  which  would  bring  about  a  longer 
test,  although  the  concentration  of  decomposition  products 
was   actually   increasing. 

Mr.  Egerton,  in  reply,  said  that  the  nitrogen  peroxide 
diffused  very  rapidly  in  the  tube.  One  of  the  reasons 
for  having  the  drop  in  the  position  chosen  was  that  tho 
drop  itself  could  not  get  heated  to  any  very  great  extent, 
owing  to  tho  thickness  of  the  glass  slab.  He  had  put 
the  drop  disc  down  in  the  wide  part  of  the  tube  and 
found  that  there  was  no  difference  to  the  time  of  colouring, 
80  he  considered  that  the  hole  in  the  slab  was  in  the  best 
place,  and  was  quite  sufficient  to  permit  the  gases  to 
reach  the  drop.  Mr.  Reid  had  also  mentioned  the  fact 
that  moisture  was  contained  in  the  pores  of  the  capillary 
tubes  of  the  guncotton  ;  that  made  it  all  the  more  prohable 
that  nitric  acid  would  be  formed  in  the  pores  of  the  gui 
cotton. 

With  regard  to  the  drying  of  the  starch  iodide  paper, 
ho  quite  agreed  with  Dr.  Robertson  that  that  effect  did 
come  in,  but  he  did  not  agree  that  it  was  the  main  effect 
which  caused  tho  rise  in  concentration  obtained  in  his 
experiments.  For  instance,  dam])  silica  wool  added  at  the 
end  of  a  continuous  test  on  guncotton,  affected  the  drop 
'  in  the  same  way  as  it  did  the  test  with  the  paper 
indicator.      He  saw  no  reason  why  sodium  sulphate  should 

not  bo  as  efficient  a  drying  agent  for  guncotton  at  7 

It  was  very  difficult  to  explain  the  continuous  tost,  in 
other  way  except  that  a  constant  concentration  of  nitrogen 
peroxide' was  obtained.  If  the  drops  or  papers  absorbed 
according  to  the  concentration  there  must  be  a  j 
or  less  constant  concentration  of  the  nitrogen-peroxide 
in  the  tube.  He  had  tested  it  in  every  way  be  could. 
He  had  made  the  tube  absolutely  watertight  with  a  little 

I  e   round,  and   he   bad   found   no  leakage  effort.      !'• 
Robertson  suggested  that  the  nitrogen  oxides  might 
reduced  by  guncotton,  as  In  a  Will  test  when  the  prodt 
of  decomposition  are  loft  in  presence  of  the  guncotton, 
but  thai  could  not  explain  the  constant  results  obtain 

i  a  e  the  rate  of  reduction  of  nitrogen  oxides  would  I, 
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to  accelerate  as  the  decomposition  of  the  guncotton  pro- 
ceeded ;  which  was  most  unlikely  to  he  the  case.  Further, 
the  reduction  of  nitrogen  oxides  would  be  very  much 
greater  at  the  much  higher  temperature  of  the  Will  test. 
He  thought  it  quite  natural  that  there  should  be  equilibrium 
for  the  short  time  of  a  continuous  test,  and  at  a  low  tem- 
perature as  compared  with  that  of  the  Will  test.  There 
was  no  real  reason  why  guncotton  should  not  be  in 
equilibrium  with  its  products  of  decomposition  any  more 
than  with  such  an  unstable  substance  as  copper  nitroxyl. 


NOTES  ON  THERMOMETRY. 

BY   J.    H.    COSTE. 

Although  measurements  of  temperature  form  part  of 
the  work  of  most  chemical  laboratories  it  cannot  be  said 
that  as  a  rule  much  attention  is  paid  to  the  subject.  A 
brief  consideration  of  some  point3  which  are  frequently 
disregarded  may  be  useful. 

The  mercury  in  glass  thermometer  is  usually  used  for 
temperatures  within  its  range,  which  may  be  said  to  be 
from  —39°  to  +500°  C.  although  above,  say,  300°  its  use 
is  not  to  be  recommended.  The  advantages  of  thermo- 
electric and  electrical  resistance  thermometers  are  not 
such  as  to  enable  them  to  replace  mercury  thermometers 
for  all  kinds  of  work  in  the  ordinary  laboratory. 

Since  all  thermometers  are  referred  to  the  fundamental 
interval  of  temperature  (F.I.)  it  is  desirable  that  its  limits, 
should  be  ascertainable  on  direct  temperature  measuring 
thermometers  used  within  these  limits.  This  cannot  always 
advantageously  be  arranged,  and  the  sodium  sulphate 
transition  point,  which  is  independent  of  barometric 
pressure,  may  advantageously  be  used  in  establishing  an 
interval  0 — 32-384°  C.  which  is  convenient  for  many 
purposes. 

In  actual  practice  the  ideal  condition, that  an  expansion 
thermometer  should  consist  of  a  fluid  enclosed  in  an 
envelope  so  that  the  apparent  coefficient  of  expansion  is 
a  linear  function  of  temperature,  is  never  obtained.  It  is 
well  known  that  even  the  gas  thermometer  does  not  fulfil 
this  condition  exactly.  The  various  kinds  of  glass  used 
introduce  further  correcting  terms  into  any  formula 
intended  to  represent  the  apparent  expansion  of  the 
system  mercury  in  glass. 

A  consideration  of  the  errors  affecting  the  mercury 
thermometer  will  show  what  precautions  may  be  necessary 
in  using  it  for  various  kinds  of  work. 

The  following  errors  are  inherent  in  glass-mercury 
thermometers  and  cannot  be  avoided  :  (1)  Deviation  of 
scale  from  hydrogen  scale.  (2)  Temporary  depression  of 
zero  after  heating.  For  thermometers  made  of  the  same 
kind  of  glass  these  errors  at  any  given  temperature 
will  be  approximately  the  same.  The  curves  (Fig.  1) 
show  the  magnitudes  of  these  errors  at  different  points 
for  well-known  glasses  and  their  sign  between  0°  and  100°. 
Obviously  the  former  error  disappears  in  all  cases  at  these 
points.  The  second  error  it  will  be  seen  is  nearly  pro- 
portional to  the  temperature  above  zero  in  each  case. 
It  represents  the  maximum  effect  after  say  20 — 30  minutes' 
exposure  to  the  temperature  to  which  it  refers.  Since  the 
mercury-glass  scale  for  each  of  the  four  glasses  mostly 
reads  too  high,  that  error  is  to  some  extent  compensated 
by  the  depression  of  zero.  The  sum  of  these  errors,  which 
is  represented  by  the  difference  in  height  between  the 
two  curves  for  the  same  glass,  is  never  greater  than  0-11° 
for  the  French  "  verro  dur,"  0099°  for  Jena  normal  glass 
16'"  (this  has  a  violet  stripe)  or  0-038°  for  the  borosilicate 
glass  59'".  Around  the  points  70°,  80°,  and  54°  respec- 
tively the  two  errors  balance.  These  errors  are  very  low 
up  to  say  30°  for  English  glass.  For  short  immersions 
when  the  full  depression  of  zero  is  not  reached,  slightly 
greater  errors  may  occur,  but  never  in  any  case  seriously 
above  0-1°.  There  are  not  many  cases  in  ordinary  chemical 
practice  in  which  such  errors  would  be  serious.  For  most 
purposes  they  may  be  neglected  altogether. 

It  is  to  be  regretted  that  the  English  glass  which 
'hows  very  small  differences  from  the  hydrogen  scale 
'hould  be  so  erratic  as  to  zero  errors.  These  are  both 
nuch  greater  and  less  regular  than  those  of  the"  verre  dur  " 


or  either  of  the  Jena  glasses,  at  any  rate  at  the  higher 
temperatures ;  between  0°  and  26°  the  value,  taken  from 
experiments  on  an  old  Kew  Standard  of  1853  or  earlier, 
appears  to"  be  very  low.  Experiments  on  other  Kew 
Standards  constructed  between  1881  and  1903  gave 
depressions  after  100°  C.  of  the  same  order,  i.e.,  between 
0-201°  and  0-174°  C.  English  glass  appears  to  be  clearer 
and  better  made  than  the  normal  glass  16'",  and  is  used 
very  largely  for  clinical  thermometers  in  all  countries. 
Its  properties  appear  to  render  it  more  particularly  suitable 
for  thermometers  to  be  used  at  ordinary  temperatures 
such  as  those  used  in  calorimetry  or  meteorology.  It  is 
also  known  to  be  very  durable.  Analyses  of  these  glasses 
will  be  of  interest. 


I. 

II. 

III. 

IV. 

V. 

Whitefriars 

Verre 

16" 

59" 

Cristal 

"  lead- 

dur. 

anglais. 

potash  " 

glass. 

SiO. 

71-85 

67-5 

71-95 

49-49 

53-17 

PbO 

— 

— 

• — . 

33-90 

32-95 

ZnO 

— - 

7-0 



. , 

CaO 

14-27 

7-0 

— 

1-20 



AI203 
Fe203 

1-30 
0-24 

2-5 

5-0) 

0-35 



BoO, 

— 

2-0 

12-0 

. — . 

.       . 

Na„0 

11-02 

14-0 

11-0 

1-54 



K20 

0-40 

— 

(M»0.,  0-05) 

12-26 

13-83 

MgO 

trace 

— 

. — . 

0-67 

— . 

MnO 

trace 

— 



0-13 

. . 

SO, 

0-73 

— 



„ . 

CI 

trace 

■ — - 

— 

— 

99-81 

100-0 

1000 

99-54 

100-00 

Depression  0-07 

0-05 

0-03 

0-15 

The  above  figures  are  taken  (I.,  II.,  IV.)  from 
Guillaume's  Traite  Pratique  de  la  Thermometrie  1889, 
(III.)  from  Chree's  Notes  on  Thermometry  Phil.  Mag. 
LXVI.  1898,  217,  and  (V.)  from  a  private  communication 
from  Mr.  Harry  Powell,  to  whom  I  am  indebted  for  most 
of  the  information  as  to  English  glass. 

The  Cristal  anglais  and  Whitefriars  glass  are  probably 
practically  the  same  material :  the  former  was  made  pre- 
vious to  1889,  the  latter  is  the  material  as  made  at  present. 

None  of  the  glasses,  it  may  be  noted,  contains  large 
quantities  of  both  soda  and  potash.  The  zero  effect  is 
always  very  large  in  glasses  rich  in  both  of  these  alkalis. 

The  effect  on  the  glass  of  the  necessary  heating  incurred 
in  making  the  thermometer,  although  reduced  to  a  very 
small  amount  by  annealing,  lasts  for  years,  as  the  zero 
gradually  rises  owing  to  shrinkage  of  the  bulb.  The 
complete  recovery  from  a  heating  to  100°  takes  several 
weeks. 

It  is  probable  that  in  the  near  future  mercury  in  fused 
quartz  thermometers  will  replace  verre  dur  for  standards. 
The  advantages  of  an  envelope  having  practically  „  no 
coefficient  of  expansion  are  obvious. 

We  now  have  to  consider  some  errors  which  are  proper 
to  each  individual  thermometer.  (3)  The  F.I.  may  be, 
almost  certainly  is,  incorrectly  marked.  Two  errors  are 
usually  introduced  :  (a)  The  magnitude  of  the  interval  is 
incorrect,  and  the  mean  value  of  tho  degree  within  the 
interval  is  too  great  or  too  small.  This  is  obviously  easily 
corrected  by  a  factor.  (/))  The  interval  is  incorrectly 
placed  or  may  have  changed  since  graduation,  so  that 
an  additional  -f-  or —  correction  for  zero  is  introduced. 
Tins  must  be  determined  on  the  thermometer  when  it 
has  not  been  heated  for  some  time.  (4)  The  bore  of  the 
best  thermometer  tubing  is  only  approximately  cylindrical. 
or  rather  the  area  of  cross  section  varies  in  different  parts 

of  the  tube.     English  thermometer  makers  any  thai    nsjli  h 

tubing  is  of  much  more  uniform  bore  than  the  normal  (Hi'") 
tubing  which  they  are  ablo  to  obtain  here.  When  one 
considers  that  tubing  is  all  pulled  by  band  the  very  small 
variations  of  bore  are  amazing.  Two  other  closely  allied 
errors  may  be  considered  here,  although  they  are  partly 
dependent  on  the  glass  of  the  thermometer  and  on  the  u.iv 
in  which  it  is  used.    They  an-  oaused  by  the  variation  of 
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the  volume  of  the  bulb  by  reason  of  the  variations  ol 
(o)  internal  pumwin  and  (ti)  external  pressure  exerted  on  it. 
The  former  error  altera  the  value  of  the  degree  accord- 
ing to  the  position  in  which  the  instrument  is  used. 
rnal  pressure,  on  the  other  hand,  will  appreciably 
affect  the  zero  point  only,  since  increased  pressure  on  the 

bulb,  due  either  to  atmospheric  variations  (\  -ry  slight)  or 
to  immersion  in  water  or  mercury  will  decrease  t be  \  olume 
■  d  the  hull)  only  inappreciably  affecting  that  oi  the  tube. 
The  two  corrections  oan  be  determined  separately  for  any 
thermometer,  or  the  external  coefficient,  (3e,  may  be 
determined  experimentally,  and  t  he  internal  coefficient,  |9i, 

dedooed  from  the  formula  : 

i       I        107  =  154  for  verri  dur 

14:5  for  1U"' 
138  for  59'" 

Xote. — The  coeffu  ients  are  expressed  in  degrees  per 
millimetre  of  mercury-pressure  (Amaury  and  Descamps, 
quoted  by  Guillaume). 

The  following  errors  will  depend  largely  on  the  manner 
in  which  the  thermometer  is  used  :  (7)  Exposure  error. 
The  readings  of  a  thermometer  can  only  be  correct  if  the 
whole  of  the  expanding  system  is  at  the  temperaturo  to 
be  measured.  Rimbach  (Zeits.  f.  [nstrkunde,  10.  160, 
1300)  has  published  tables  based  on  actual  experiment 
wit!  stem  and  enclosed  thermometers  of  16"*  glass,  using 
an  auxiliary  thermometer  shielded  from  the  source  of 
heat  with  the  bulb  on  a  level  with  and  1  decimetre  from 
the  middle  of  the  oxposed  column  which  give  values 
different  from  thorn  calculated  by  the  usual  formula. 
one  eannol  determine  the  true  mean  temperature  of 
the  material-  of  the  emergent  column,  it  is  best  to  keep 
this  correction  as  small  as  possible.  (8)  Lag,  or  slowness 
of  r  gesof  temperature,  may  affect  meteoro- 

d  obwei vatkms  <>r  calonmetry.  Its  effect  is  seldom 
sufficient  ly  peat  to  be  worl  h  eorreot  ing  for  most  laboratory 
purposes,  roi  small  alterations  of  temperature  a  deter- 
mination of  the  time  (I)  in  minutes  for  a  thermometer 
immersed  soddenfy  in  a  bath  of  lower  temperature  than 
that  which  it  has  been  indicating,  to  reach  the  half- 
differcnee  of  temperature  will  give  the  cooling  constant 
bv  Meant  of  the  formula,  \  ■-  e-*1;  or  a  graphical 
bod  proposed  by  Hi'hards.  Henderson,  and  Forbes 
ikal.  Chem.,  1905,  52,  561)  may  be  used. 


It  is  not  to  bo  expected  that  anyone  should  make  eight 
corrections  to  every  reading  which  he  takes  of  a  thermo- 
meter, and  some  of  these  corrections  are  obviously  in 
any  case  very  small.  On  the  other  hand,  their  cumulative 
effect  may  sometimes  be  considerable.  A  practical 
decision  as  to  the  course  to  be  taken  must  bo  made  in 
each  case  or  for  classes  of  cases. 

An  accuracy  of  001°  or  less  on  a  single  reading,  even 
between  0"  and  100°,  is  not  easy  to  obtain.  Fortunately  it  is 
seldom  necessary  in  applied  chemistry,  as  more  often  only 
small  differences  of  temperature  are  required  to  be  measured 
to  this  accuracy,  and  most  of  the  errors  affecting  the  two 
necessary  readings  differ  but  little  in  value,  so  that  the  total 
error  is  usually  very  small.  A  carefully  examined  thermo- 
meter is  needed,  and  the  effect  of  all  the  errors  mentioned 
should  be  considered.  That  duo  to  emergent  column 
must  be  eliminated  or  very  much  reduced,  or  the  error  of 
the  correction  may  easily  be  greater  than  that  allowed 
for  the  reading. 

For  an  accuracy  of  0-1°  between  0°  and  100°  the  errors 
(1)  and  (2)  should  be  considered,  (3)  and  (4)  will  probably 
have  an  appreciable  effect,  as  will  (7).  (5),  (6),  and  (8)  will 
hardly  need  correction.  If  an  accuracy  of  0-5°  is  sufficient, 
the  only  error  likely  to  be  appreciable  in  a  well-made 
thermometer  is  (7)  that  due  to  emergent  column.  This 
may  be  serious  if  an  accuracy  of  only  1°  is  sufficient.  It 
is  the  most  objectionable  of  all  errors,  as  being  at  once  the 
least  amenable  to  correction  and  the  greatest  under  most 
conditions.  The  use  of  thread  thermometers  or  auxiliary 
thermometers  is  not  very  satisfactory.  Probably  a 
thermo-junction  fastened  to  the  middle  of  the  emergent 
column  with  a  rubber  band  with  the  other  junction  coiled 
round  the  bulb,  would  be  more  satisfactory. 

The  error  of  parallax  is  appreciable,  especially  with 
thermometers  graduated  on  the  stem,  unless  care  is  taken 
in  reading.  The  use  of  a  lens  is  to  be  recommended. 
Those  used  on  the  Boys  calorimeter  are  very  convenient. 

Apart  from  any  other  considerations,  thermometers  with 
fine  short  lines,  cylindrical  threads,  and  cylindrical  bulbs 
as  small  as  is  consistent  with  a  reasonable  degree  length, 
should  be  chosen. 

Thermometers  are  used  in  a  chemical  laboratory  for 
indicating  the  temperature  of  baths  and  thermostats 
for    determining    melting    or 
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solidifying  points,  boiling 
points,  flash  points,  vis- 
cosities and  the  like, 
and  for  calorimetry.  Mr. 
Huntly  (this  J.,  1910, 
29.  917)  has  dealt  very 
fully  with  the  thermo- 
meters used  in  bomb-  and 
similar  one-thermometer 
calorimeters.  I  have  dis- 
cussed elsewheie  the  errors 
incident  to  thermometers 
used  in  flow  calorimeters 
(Calorific  Power  of  (ias.  p, 
2;>7).  it  may  be  useful  to 
(onsider  the  choice  and  u>i 
of  thermometers  for  the 
other  purposes  mentioned 
above. 

The.  respective  merits  ol 

i  be  German  enclosed  pat* 
tern  and  the  English  and 
French  i  hermometei 
diiafed  on  the  stem  bare 
frequently  been  discussed. 
The  enclosed  thormomi  ten 
<an  be  made  with  a 
which  (iocs  not  shift  and 
of  which  the  position  can  be 
\ ,  i  ified  by  datum  marki  on 
the  ouier  case  at  either  end 
or  both  ends  of  the  -<  sis. 
The  divisions  are 
through  the  tube  with  tin 
in.  rcury  in  front,  and  the 
thickness  of  the  Hnes  do* 


Vol.  XXXII.,  Ko.  7.J 


COSTE— NOTES  ON   THERMOMETRY. 


343 


Hot  obscure  the  thread  which  crosses  them.  On  the  other 
hand  the  solid  stem  is  stronger  and  more  homogeneous. 
If  desired  the  position  of  the  thread  can  be  read  through 
the  glass  by  turning  the  thermometer,  provided  the  tube 
is  of  clear  glass.  This  is  not  usually  the  case.  Even 
then  the  ends  of  the  lines  can  be  made  to  coincide  with 
the  mercury  thread  and  their  thickness  eliminated.  It 
is  on  the  whole  a  matter  of  taste  which  is  used,  provided 
they  are  well  made.  One  good  thermometer  with  the 
fundamental  interval  divided  into  single  or  half  degrees 
and  having  a  degree  length  of,  say,  2  mm.  should  serve 
as  a  standard  instrument.  One  divided  into  ^°  with  a 
degree  length  of  4  mm.  is  capable  of  greater  accuracy,  and 
represents  about  the  extreme  length  of  the  thermometer 
divided  throughout  the  interval.  It  is  probably  better 
to  get  a  certificate  of  examination  at,  say,  every  10°  or 
every  5°  from  the  National  Physical  Laboratory  rather 
than  to  attempt  the  calibration  oneself.  At  this  institution 
the  work  is  done  most  carefully,  and  a  table  of  differences, 
at  the  points  examined,  from  the  hydrogen  thermometer 
is  given.  This  includes  the  errors  due  to  (1),  (2),  (3),  (4),  (5). 
The  external  pressure  will  clearly  vary  according  to  circum- 
stances and  will  seldom  come  in  except  when  a  ther- 
mometer is  used  in  a  mercury  bath  or  for  taking  the 
temperature  of  deep  water.  Negretti  and  Zambra's 
deep  sea  thermometer  with  external  partly -filled  bulb  is 
well  known. 

For  most  laboratory  purposes  between  0°  and  100c  C. 
thermometers,  divided  in  single  degrees,  with  both  these 
points  marked  and  with  the  errors  at  these  points  deter- 
mined, will  be  good  enough,  provided  these  errors  are 
well  under  1°.  They  can,  if  desired,  be  compared  with 
the  laboratory  standard  at  intermediate  points  either 
in  a  well-stirred  large  waterbath  (not  recommended) 
or  by  means  of  the  vapours  of  boiling  liquids.  For 
melting  or  boiling  points  where  a  determination  to  0-1° 
or  0-2°  is  sufficient,  I  see  no  reason  why  the  F.I.  should 
exceed  in  length  100  mm.  Immersion  errors  can  thus 
be  avoided  and  the  use  of  a  lens  will  give  the  required 
accuracy  of  reading,  that  is,  if  the  graduation  lines  are 
reasonably  fiDe. 

Measurements  of  temperature  above  100°  are  less 
simple.  Again  it  is  well  to  have  a  reference  thermometer 
which  has  been  compared  with  standard  instruments. 
The  instrument  one  used  to  see,  and  which  is  not 
yet  altogether  extinct,  graduated  from  0°  to  360°  C. 
in  single  degrees  on  a  very  long  stem  is  to  be  avoided. 
The  correction  for  exposed  column  on  this  type  must 
have  been  enormous,  and  therefore  very  uncertain. 
Probably  two  thermometers,  each  with  the  F.I.  and  an 
auxiliary  bulb,  having  principal  graduations  in  degrees 
or  $  degrees  from  100°  to  200°  and  200°— 300°  respectively, 
form  the  best  reference  instruments.  They  would,  in 
my  opinion,  represent  the  limits  of  the  reasonable  range 
of  the  mercurial  thermometer.  Above  300  the  errors  are 
of  a  variable  nature  even  with  borosilicate  glass  59'",* 
and  great  care  must  be  observed  not  to  over-heat  by 
reason  of  too  great  an  exposed  column.  I  do  not  consider 
that  it  is  desirable  for  most  work  to  use  thermometers 
for  temperatures  above  100°,  which  are  more  than  a  few 
inches  long,  as  any  advantages  supposed  to  be  attained 
by  greater  length  or  subdivision  of  the  degree  are  lost 
in  the  uncertainty  of  the  exposure  correction.  Anschutz's 
or  Kahlbaum's  sets  of  several  instruments,  each  having 
70°  or  50°  range  and  about  12- — 20  cm.  long,  are  con- 
venient, although  at  times  a  fractional  distillation  cannot 
be  carried  out  with  a  single  thermometer.  I  see  no 
advantage  in  having  these  thermometers  divided  in 
fractions  of  a  degree.  So  many  closely-ruled  long  lino 
have  a  very  distracting  effect  on  the  eye,  and  it  is  easier 
to  estimate  1/10  of  1°  than  i  of  },°  under  such  circum- 
stances. 

Above  100°  exposure  corrections  should  be  avoided 
wherever  possible.  This  is  easy  in  determining  the 
b.pt.  of  a  pure  substance,  but  in  fractional  distillations 
and  melting  points  it  cannot  always  be  done.     In  the 

•  At  200°  air  theromometer  the  mercury  59'"  theromometer  reads 
200-4  ;  at  300°  ,304-1°  ;  at  400,  412-3°  ;  at  500.  527-8°.  As  these 
thermometers  are  tilled  with  nitrogen  above  the  mercury  the  internal 
pressure  becomes  very  great  at  the  higher  temperatures. 


former  the  desire  that  the  thermometer  bulb  should 
be  at  the  level  of  the  issuing  vapour  on  the  one  hand, 
and  that  the  part  of  the  scale  to  be  read  should  not  be 
obscured  by  the  cork  on  the  other,  often  necessitates 
the  use  of  a  longer  thermometer  than  is  otherwise  necessary. 
The  correction  need  not,  however,  be  large  if  a  suitable 
thermometer  is  used. 

The  comparison  of  high  temperature  thermometers 
in  a  stirred  oil  bath  by  the  private  individual  is  hopeless. 
The  useful  table  on  page  1 148  of  this  Journal  for  last  year 
may  be  supplemented  by  the  following  figures  : — 


Boiling  point 
at  760  mm. 


Alteration 
for  1  mm. 


Monobrombenzene 

110-7 
156-2 

0-044 
0-060 

These  values  appear  to  be  certain  to  within  1°,  the  former 
to  within  perhaps  0-2°. 

If  not  pure  enough  to  be  used  for  fixed  points,  the 
substances  will  be  useful  for  comparing  two  thermometers. 

I  should  add  that  although  up  to  100°  the  hydrogen 
scale  is  by  international  agreement  the  standard  there 
is  no  such  agreement  as  to  higher  temperatures.  The 
N.  P. L.  use  the  air  scale,  accepting  444-5°  O*  as  the  boiling- 
point  of  sulphur.  On  their  certificates  the  useful  warning 
against  a  probable  slight  distillation  of  the  mercury 
column  at  high  temperatures  is  given.  This  if  unnoticed 
may  lead  to  very  erratic  results. 

It  is  not  often  that  measurements  of  temperature  in  the 
range  300° — 500°  are  required  in  the  ordinary  laboratory. 
For  these  and  for  some  work  at  lower  temperatures  the 
use  of  copper-eureka  (=  constantan)  thermocouples  is  to 
be  recommended.  In  many  cases  sufficient  accuracy  can 
be  obtained  by  using  a  pivot  moving  coil  galvanometerf 
of  fairly  high  resistance  and  calibrating  the  couples  by 
means  of  substances  of  known  melting-,  boiling-,  or 
transition-points,  assuming  a  linear  relationship  between 
temperature  and  galvanometer  readings  for  points  not 
far  apart.  The  cold  junction  for  elevated  temperatures 
should  be  kept  in  a  liquid  or  vapour  of  constant  known 
temperature  not  far  removed  from  the  temperature  to  be 
measured  if  it  is  desired  to  work  in  the  above  manner. 

Discussion. 

The  Chairman  said  that  he  would  not  like  to  see  all 
his  thermometers  swaddled  by  a  pyrometer.  It  would 
be  rather  awkward  if  a  great  number  of  them  were  at 
work.  As  to  the  solid  threads,  there  was  nothing  to 
equal  the  Geissler  tube  with  the  internal  fine  thread  and 
the  outer  tube  which  did  a  great  deal  towards  correcting 
the  temperatures  outside.  It  was  not  always  necessary 
to  have  a  thermometer  extending  outside  in  an  ordinary 
distillation,  the  tube  could  be  elongated  so  as  to  enclose 
the  thermometer,  anil  have  a  back-How  tube  from  above 
to  below  the  vapour  outlet. 

Mr.  H.  Powell  said  that  his  attention  was  first  drawn 
to  the  matter  of  standard  physical  thermometers  about 
1895  or  1896,  in  connection  with  the  development  of  the 
National  Physical  Laboratory.  A  letter  in  the  "  Times 
stated  that  no  "  high-class  "  thermometer  glass  was  made 
in  England,  and  attributing  ignoranee  and  obstinacy  to 
English  glass  manufacturers,  because  they  refused  to  make 
a  glass  suitable  for  standard  physical  thermometers. 
It  is  true  that  there  was  no  English  glass  suitable  for  making 
the  standard  physical  thermometers,  but  English  manu- 
facturers had  developed  a  very  high-class  and  perfect 
glass  for  making  clinical  thermometers.  If,  when  the  nerd 
of  a  special  <_dass  «a>  first  discovered,  the  physicists  had 
approached  the  manufacturers  and  offered  <o. operation, 
there  was   no  doubt   that    quite  a>  good  glatt  could    have 

been  made  in  England  as  in  France  and  Germany.     v»  ben 

"^Callendar  (Bakcrian  Lecture  ;  Phil.  Trans    A.  212.  18)   adopts 
444-53°C     This  Is  probably  within  0-1"  of  the  truth. 

t  A   r.ii'rror  galvanometer  can  only  be  use.l   ,  mnemen  ly  when 
supported on  the  wall  or  a  basement  floor  J  steady  house. 

It  is  not  suitable  for  use  in  an  ordinary  town  house. 
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the  want  for  this  BpeciaJ  glass  was  made  known  to  him.  he 
had  approached  Dr.  Chree.  who  very  kindly  tested  ■  meat 
many  meltings  of  glass  for  him.  The  great  difficulty 
in  trying  to  make  glass  for  that  purpose  was  the 
enormous  time  it  took  to  tost  it.  After  a  '*  molt 
hi-  made,  at  least  twelve  months  must  elapse  before  one 
could  know  whether  it  WM  better  or  worse  than  a 
preceding  "  melt."  The  best  glass  he  had  made  gave  a 
variation  of  zero-point  of  0050.  Specimens  of  that 
and  other  experimental  i^la-sis  were  shown  at  the  exhibition 
of  the  Optical  Convention  in  1906,  but  attracted  no 
attention.  He  would  like  to  know  whether  those  who 
had  been  using  borosilieate  and  other  Jena  glasses 
had  found  them  hygroscopic  or  that  there  was  any 
tendency  to  decay  owing  to  their  complex  nature.  In 
his  experiments  he  had  found  the  best  results  were  obtained 
by  hiving  as  much  alumina  as  possible  without  rendering 
the   glass  opaque.      He   thought   the  virtues  of  the  Jena 

were  rather  due  to  the  alumina  than  to  the  zinc.  Was 
|  ■  for  use  in  thermometry  likely  to  be  superseded 
altogether  by  fused  quartz  1 

Mr.  \V.  F.  Rt:ir>  said  the  question  of  the  reliability  of 
thermometer-  was  clearly  one  of  the  reliability  of  the 
glass   of   whieh   they   were   made.     Undoubtedly   quartz 

a  material  that  gave  excellent  results,  but  there  was 
very  ureat  difficulty  in  producing  those  thermometers 
and  he  thought  they  would  always  be  an  article-deluxe 
for  the  ordinary  chemist.  They  would  be  expensive 
although  undoubtedly  efficient.  He  could  see  great 
difficult :  luring  uniformity  in  the  tube  of  a  quartz 

thermometer  even  more  than  in  a  glass  one.  He  remem- 
bered many  years  ago  when  he  was  a  pupil  of  Geissler 
trying  to  make  thermometer  tubes  of  uniform  section 
and  one  way  he   had  adopted  in  order  to  get   the   bore 

lately  true  was  to  get  a  tube  approximately  the 
size  of  a  platinum  wire  which  he  could  then  get  quite 
uniform  by  rosing  the  platinum  wire  in  and  dissolving 
it  out  again.  It  was  an  extremely  slow  process,  but 
he  had  got  thermometers  which  were  very  good  indeed  ; 
and  later  on  in  another  experiment,  the  idea  of  whieh 
-on  gave  him.  he  had  fused  some  carbon  filaments 
in  tl  That  was  easy  and  they  could  be  burned  out ; 

but  he  was  afraid  those  would  not  be  practical  proci 
The     National     Physical    Laboratory    had    appointed    a 
Commit*  isting  of  Sir  William  Crookes.  Dr.  Beilby, 

and  himself  to  in  the  question  of  glass  for  scientific 

purj»oscs.  in  the  first  instance  for  optical  purposes  and  also 
for  scientific  purposes  <>f  every  kind,  including  thermo- 
meters and  chemical  ware  of  all  descriptions.  They  had 
had  verv  gnat   help  from   English  t-'lass  maki 

Chaaos  especially  had  made  ■■<  great  number  of  experiments 

for  them  and  had  supplied  them  with  material.  But  .Mr. 
Howell  had  lightly  said  that  the  private  manufacturer  could 
not  be  expect ed  to  carry  out  experiment-  which  involved 
period  of  experimentation,  and  which  might 
ultimately  lead  to  no  financial  return  whatever.  The 
Uerman  Government  rmbsidy  to  the  Jena  factory 

in    i"  of   infancy,   and    now   a   great    industry    had 

grown  up.     All  the  b  •-that  ■  Lin  the  Navy 

in  the  optical  instruments  were  made  from  German  '_dass. 
and  in  rate  of  any  difficulty  they  would  be  absolutely 
dependent  on  foreignen  for  the  ^lass  di  for  the 

intry.     He  thought  under  those  circum- 
ea  the  National  Physical  Laboratory,  in  conjunction 
with  the  !'         Society,  had  done  very  wisely  in  starting 
the  inquiry.      They  hoped  in  time  to  be  able  to  help  the 
glass  manufacturers  who  were  helping  them.     The  Germans 

BMtimei    mu'h  more  ready  to  take  Dp  a  new  idea 
than    the     Kni?li'<h  ;    for    example,    after     an    eruption    of 

had  found  the  country  round  covered  with 
of    powdered   pumii  i 

Samples  were  sent  to  an  English  firm,  but  he  never  heard 
anything  more  alK>ut    it  :     he  had  al  i     sample    to 

tany,  where  it    ■  •,  up   and.  he  believed, 

now  rpload      With  the  oxy -acetylene 

flame  they  could  with  tl.  md  cheaply  fum 

any  rnir.'  ted,   and   i'  ly  a 

question    of    the    difficulties    of    manipulation.      Very    few 

manipulated  in  a  red  hot 

there  was  no  doubt  that  if  they  could  carry 
experiments    they    would    And 


which  were  much  more  easily  dealt  with  in  the  direction 
of  producing  thermometers  more  stable  than  those  they 
had  at  present.  Recently  he  had  been  up  Mont  Cenis 
and  he  had  taken  with  him  some  thermometers  which  had 
been  verified  at  the  National  Physical  Laboratory,  and 
had  compared  them  with  some  old  thermometers  whieh 
had  been  put  in  the  meteorological  observatory  which  the 
monks  before  they  left  the  Hospice  at  Mont  Conis  had 
erected  there  and  had  in  use  for  many  years.  There,  were 
four  of  these  thermometers  of  French  make  and  probable 
the  best  available  at  the  time  (before  Jena  glass  had  come 
into  existence).  All  of  them  were  different,  and  one  of 
them  was  over  2°  higher  than  the  thermometers  he  had 
with  him.  In  all  probability  at  the  time  the  thermometers 
were  put  there  they  were  accurate.  As  they  were  very 
frequently  indeed  below  zero,  and  in  the  course  of  a 
number  of  years  must  have  been  hundreds  of  times  below 
zero,  the  effect  of  a  low  temperature  on  the  glass  seemed 
to  be  as  bad  as  a  high  one. 

The  Chairman  said  it  raised  the  zero. 

Mr.  Reid  said  that  was  so,  and  therefore  he  thought 
the  variation  was  not  so  much  dependent  on  the  tempera- 
ture to  which  the  glass  was  subjected.  It  was  more 
dependent  on  the  molecular  structure  of  the  glass  itself, 
which  he  thought  was  borne  out  by  experiments  that  had 
been  made. 

The  Chairman  asked  Mr.  Powell  if  any  experiments  were 
ever  made  with  glass  intended  for  thermometers  or  with 
a  tube  after  it  was  drawn,  on  the  same  lines  as  the  steel 
treatment,  heating  to  different  temperatures,  cooling, 
heating  again  to  another  temperature,  and  so  on.  He  had 
not  heard  whether  any  manufacturers  of  thermometers 
ever  did  that.  He  remembered  a  great  many  years  ago 
Sir  William  Perkin  had  boiled  thermometers  in  napthalenc 
and  other  high -boiling  liquids  for  some  three  weeks  to  get 
them  steady,  and  he  thought  that  might  be  done  perhaps 
with  the  glass  before  it  was  finished. 

Mr.  Calderara  said  he  had  conducted  a  good  many 
heating  experiments  on  the  lines  just  suggested,  and  had 
found  that  the  continued  heating  was  necessary  not  only 
to  settle  the  glass,  as  it  were,  but  to  bring  the  mercury 
itself  into  a  suitable  condition.  A  certain  amount  of 
vapour  was  given  off  from  the  mercury.  It  appeared  in 
the  tube,  but  was  not  there  when  it  was  first  put  into  the 
higher  temperature. 

The  Chairman  suggested  that  the  mercury  dissolved  a 
little  of  its  own  oxide. 

Mr.  Calderara  continued  that  annealing  thermometer 
bulbs  and  tubes  before  they  were  finished  caused  a  very 
considerable  change  in  the  thermometer,  a  change  that 
seemed  to  keep  on  increasing  much  as  the  temperature  was 
raised  to  which  it  was  subjected,  and  in  some  cases  some  of 
t  he  English  glass  manufactured  by  Mr.  Powell  and  some  by 
the  firm  of  Tomey  of  Birmingham  showed  that  as  much  as 
20°  rise  in  zeros  took  place  with  the  heating  up  to  300° 
and  .'if>0'  C.  The  rise  in  Jena  normal  glass  was  about  7°  to 
8°.  In  graduating  thermometers  of  ranges  higher  than 
100  C,  the  general  practice  was  to  take  into  account  the 
divergence  of  the  air  and  mercury  scales  and  graduate  the 
tube  accordingly,  so  that  the  departure  from  the  air  sea:. 
did  not  show  in  the  thermometer.  That  was  fairly 
accurately  carried  out,  and  was  done  according  to  formula 
at  certain  fixed  points.  The  necessity  for  any  correction 
(to  reduce  the  readings  to  "air  scale")  would  not  arise  unl  i 

it  w a-  an  equally  divided  thermometer. 

Mi.  A.  CHASTOK  CHAPMAH  said  he  had  often  wondered 
that  short  scale  thermometers  were  not  more  frequently 
used    in   chemical   laboratories,   for  although   the  errors  of 

calibration    were   slightly    greater,    the    results   obtained 

when  using  them  for  the  determination  of  melting  and 
boiling  points  were  certainly  much  more  accurate  than 
could    possibly   be  the  case  by  applying  corrections  for  the 

emergent  column. 

Ml      W.J      \     I'.llTl.ltHl.l.K  said   Mr.  (o-tc  had  advocated 

the  I,  ,   ,,f  .,  -i -He-  of    hort  thermometers  in  fractionation 
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work  carried  to  high  temperatures.  The  error  of  the  emer- 
gent column  in  a  single  long  thermometer  no  doubt  was 
very  considerable ;  but  in  many  fractionations  over 
a  wide  range  one  constantly  wanted  merely  to  compare 
results  with  successive  samples.  Using  the  ordinary 
fractionation  flask  one  had  the  same  length  of  emergent 
column,  and  he  thought  therefore  one  got  comparable 
figures  which,  for  that  class  of  work,  was  very  often  all 
that  was  necessary.  It  certainly  would  be  troublesome 
when  working  at  temperatures  approaching  300°  C. 
to  have  to  change  the  thermometer.  He  had  used  the 
nitrogen-filled  thermometers  of  ordinary  glass  a  great  deal, 
and  he  knew  they  remained  constant  after  many  years 
for  the  higher  temperatures  (250°— 320°  C),  so  that  the 
results  obtained  by  them  were  comparable.  In  regard  to 
the  error  quoted  by  Mr.  Coste  for  the  boro-silicate  thermo- 
meters, viz.,  about  28°  at  500°  O,  he  wondered  whether 
it  applied  only  to  one  thermometer.  Then  in  regard  to 
the  disintegration  of  boro-silicate  glass,  he  had  had  a 
boro-silicate  thermometer,  graduated  continuously  from 
somewhere  about  280°  to  550°,  in  use  intermittently  during 
six  years  and  there  was  no  indication  of  any  disintegration 
of  the  glass  in  that  case.  The  ordinary  thick  walled 
thermometer  glass  was  generally  much  more  regular  in 
bore  than  the  tubing  with  the  white  or  coloured  enamel 
background.  He  had  observed  that  when  calibrating 
long  burettes  with  a  20  in.  stem  for  air  analysis  it  was 
almost  impossible  to  get  anything  like  regularity  of  bore 
with  the  glass  with  the  enamel  background  ;  whereas 
one  could  get  very  fair  uniformity  with  many  specimens 
of  the  plain  thick-walled  thermometer  glass-tubing. 

Mr.  Coste  in  reply  said  the  Chairman  had  misunderstood 
him  a  little  about  the  pyrometers.  What  he  was  thinking 
of  was  two  little  wires  about  30  gauge  fused  together  at 
the  ends  and  just  twisted  round  the  emergent  column. 
He  did  not  think  that  would  do  any  harm. 

The  Chairman  said  he  did  not  think  it  would  do  any 
good. 

Mr.  Coste  said  that  one  could  probably  get  something 
nearer  the  mean  temperature  of  the  emergent  column 
than  by  the  use  of  a  thread — -or  auxiliary  thermometer.  He 
did  not  like  the  correction  at  all  himself.  Then  as  to 
using  a  long  tube  above  the  point  at  which  one  took  off 
the  vapour,  it  was  always  a  question  in  his  mind  as  to 
whether  the  space  above  the  side  tube  of  the  distilling 
flask  was  really  at  the  temperature  of  the  vapour,  because 
it  was  a  dead  end.  He  mentioned  that  the  Verrc  Dur 
of  Tonnelot  was  really  the  glass  used  for  the  Sevres 
standards  at  the  National  Physical  Laboratory  and  other 
such  institutions.  Jena  glass  was  not  used  for  such 
secondary  standards.  He  thought  that  for  some  time 
quartz  thermometers  would  be  a  luxury  that  the  ordinary 
person  could  not  use.  What  Mr.  Butterfield  had  said 
about  boro-silicate  glass  was  undoubtedly  true.  If  a 
thermometer  was  always  used  under  the  same  conditions 
the  same  results  would  be  obtained  ;  but  he  would  like 
to  know  whether  on  the  thermometer  Mr.  Butterfield 
had  used  for  some  time  he  had  periodically  taken  such  a 
well-known  point  as  the  boiling  point  of  sulphur  :  whether 
he  was  able  to  satisfy  himself  that  it  remained  in  about  the 
same  condition  as  when  he  first  had  it. 

It  was  interesting  to  hear  what  Mr.  Caldcrara  told 
them,  that  actually  the  divergence  from  the  hydrogen 
scale  was  noted  in  graduating  high  temperature  thermo- 
meters. That  must  be  so,  because  he  had  some  himself 
that  went  up  to  300"  with  very  small  error-  indeed.  The 
figure  he  had  quoted  for  the  error  at  500° — 527-8 — was 
froiTi  a  series  of  experiments  by  .Mahlke  quoted  in  the  last 
edition  of  Landolt  and  Bornstein.  showing  a  divergence 
from  the  hydrogen  -calc  of  the  59'"  glass  from  100°  up  to 
500°.  He  could  not  say  how  many  thermometers  were 
examined,  but  he  thought  Mr.  Butterfield  was  probably 
right,  that  only  one  was  ;  of  course  the  error  would  vary 
according  to  the  pressure  of  the  nitrogen  above  the 
mercury.  No  doubt  the  error  in  such  a  case  was  very 
Complicated  and  was  very  largely  due  to  internal  pressure 
as  well  as  (o  other  causes. 
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THE  EFFECT  OF  ATMOSPHERIC  CONDITIONS  ON 
THE  HARDNESS  OF  RAINWATER. 

BY   8.    WOLFF,  D.SC. 

During  the  last  4  or  5  years  the  hardness  of  the  water 
used  in  Messrs.  Mather  &  Piatt's  Park  Works  at  Newton 
Heath  near  Manchester  has  frequently  caused  trouble. 
With  a  view  to  ascertaining  the  cause  of  the  hardness  of 
the  water,  which  consists  chiefly  of  rain  and  surface  water, 
I  undertook  an  examination  of  the  reservoir  water  and 
various  inlets  into  the  same.  The  results  of  this  led  to  a 
special  investigation  of  the  rainwater  itself. 

I  have  only  been  able  to  find  one  reference  to  a  "  hard  " 
rainwater.  Many  years  ago  it  was  noticed  that  the  rain- 
water in  Paris  had  become  unusually  hard  ;  on  examina- 
tion it  was  found  that  this  was  due  to  the  dust  of  the 
Macadam  roads  being  swept  into  the  air,  which  was 
afterwards  washed  down  by  the  rain. 

The  water  in  the  two  large  reservoirs  at  the  Newton 
Heath  Works  is  carried  from  the  roofs  of  the  works  into 
the  underground  main.  From  this  main  the  water  runs 
into  the  smaller  reservoir,  which  is  connected  with  the 
large  reservoir  in  front  of  the  lodge.  Surface  water  also 
runs  into  both  reservoirs.  The  water  flows  from  the  large 
reservoir  into  a  well,  from  which  it  is  pumped  through  a 
filter  into  a  stoiage  tank  ;  the  water  from  the  well  is 
treated  with  "  alumina -ferric  "  and  filtered.  The  water 
has  objectionable  properties  in  washing,  no  true  lather 
is  obtained,  and  a  thick  scum  is  produced  on  the  surface. 

For  the  purpose  of  this  investigation  I  collected  samples 
of  water  from  every'  source  flowing  into  the  reservoirs. 

All  the  samples  were  tested,  and  it  was  found  that  they 
were  all  hard  before  entering  t  he  reservoirs ;  not  a  single 
one  could  be  termed  soft.  About  13  samples  were  tested, 
all  of  which  were  alkaline.  Samples  of  rainwater  were 
collected  during  three  weeks  ;  of  all  the  samples  only  one 
showed  the  approximate  normal  hardness  of  rainwater, 
whilst  all  the  others  were  considerably  harder.  In  all 
cases  calcium  and  magnesium  salts  were  in  solution,  in 
fact  the  last  sample  I  examined  contained  so  much  free 
lime  in  solution  that  on  blowing  on  the  top  of  the  liquid 
in  a  test  tube  and  shaking,  a  thick  precipitate  of  calcium 
carbonate  was  at  once  produced.  The  hardness  of 
the  samples  varied  considerably,  and  it  was  found 
practically  impossible  to  produce  a  lather  with  soap  ; 
others  were  strongly  alkaline  and  the  hardness  was  chiefly 
permanent. 

Two  samples  of  rainwater  collected  in  the  Rusholme 
district  exhibited  the  normal  properties  of  rainwater 
whilst  two  samples  collected  on  the  top  of  the  roof  of 
Messrs.  Mather  &  Piatt's  Salford  Iron  Works  showed 
a  distinct  variation  in  hardness. 

Experimental  R'-mh <. 

1.  Manhole  of  the  main  (middle  part)  running  right 
across  the  works.      Hardness  19  to  20°  Clark. 

2.  The     well     water     entering     the     filter.      Hardn 
19  to  20°. 

3.  Storage  tank  above  the  oiliccs.       Hardness  19  to  2> 

4.  Manhole  of  the  main  (at  the  end)  running  right  across 
the  works.     Hardness  4S  to  19°. 

5.  Water  from  ft  pipe  in  the  corner  of  the  large  n  -«  i  voir 
(surface  water).      Hardness  60  . 

6  Water  from  wooden  pipe  running  into  -mailer 
reservoir  (water  from  roofs).      Hardness .-=30°. 

7.  Water   from    the   surface   of    the    -mallei    CMOJ'Vofcl 
Hardness      19  to  20°. 

8.  Water    from    the    surface    of    the    larger    IMerVOm. 

Hardness     Lfl  to  80  , 

9.  Water  from   the   bottom   of  the  -mailer  resorvofr. 

Hardness-  10  to  20 

d2 
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10.  Water  from  the  bottom  of  the  smaller  reservoir. 
Hardness  -  19  to  80°. 

11.  Water  from  a  drain  at  the  hack  of  works.     Hardness 
-SO 

12.  Canal  water  near  the  works  — 5°. 
Bmimwatt 

1.  (Direct  from  the  air  into  basin.)     Collected  December 
11th.  1912.     Hardness-.  II 

2.  (Direct    from    the    air.) 
1912       Hardness =4°. 

3.  (Direct    from   the  air.) 
1912.     Hardnea3=l-6°. 

(Prom     galley.)    Collected 
Hardness =3°. 

4.  (Direct    from    the    air.) 
1912.     Hardness =50°. 

(From     gnllev.)     Collected 
Hardn =60°.* 

5.  (Direct    from    the   air.) 
1912     Hardness- 55°. 

(From     galley.)      Collected 
Hardness  =64°. 

This,  last  water  contained  : — 

Total    Hardness.     107-8  parts  per  100,000 
Temporary  19-05    „         „         ,, 

Permanent    ..  88-15    ,,         „         ., 

Magnesia       ..  35-10   ,,        „        „ 

When   this  water  was  boiled  a  precipitate  was  formed 
due  to  the  precipitation  of  the  temporary  hardness. 

6.  Rainwater  (direct  from  the  air).      Collected  December 
23rd.   1912.      Hardness  =  35-5°. 

Thi--  water  contained  : — 

Temporary  Hardne*s  — 10  parts  per  100,000 

Totd  „  =63     „ 

Permanent 

7.  (Direct  from  air.) 
Hardness  =  30°. 

(From     L'ullf-v.)      Collected      December     27th,     1912, 
Hardne—  =  28  . 
This  water  contained  : — 

Total  Solid-   in  Solution. 

Total  Hardness  = 


15-7.-. 


air.) 


71-45     „ 
Collected 


December   31st. 


Collected    December  31st,    1912. 


Temporary  .,       =■ 

Permanent  .,       =- 

8.   (Direct    from    the 

►12.     Bardnei       166 

(From    the    guUey.) 

HardneM  - 1( 

Thi-  water  showed  an  alkalinity  of  163  parts  per  100,060, 
ntained  so  much  free  lime  in  solution  that  h\  simply 
blowing  on  the  water  a  precipitate  of  calcium  carbonate 
was  1 1 rod u red. 
Ruiholrrtt   Kaimi' 

I     H.  "•■', 

=  1-7° 
Thi-  water  i-  slightly  acid. 
Saljord   Iron    WoTKt    liniti  miter. 

I.  Hardness     lt-t 
..       -    I-8* 
It  -  semi  'In-  evident  that  the  average  sample  of  water 
"nt^rint;  the  reservoir  i-  hard,  anrl  it  is  therefore  no  longer 
■■I'M h tig  that  ac  av-  mple  taken  from  the  reservoirs 

in  front  '.f  th<-  Work*  l-  from  19  to  20*  in  hardness,  a  figure 
much  below  that  of  the  average  baldness  of  the  samples 
of  rabiwetei  collect. d,  •  >.  ebonl  58°.  This  may  be 
explained  by  th>-  f..  precipitation  of  some  of  tin- 

takei  place  either  before  entering  the 
reserv-ir   or   in    the   reservoir   itself,    especially    if    acid 
ient«  of  the  atmosphere  or  other  influences  aid  the 
pttation. 
Tb  -  running  from  the  underground  main  in 

th»-   work-  into  the  -mall  r«  -<rvoir  contains  a  white   pre 

cipi'  'i    rhicb  coi  biefly  of  oaloram 

ear' 

I*  therefore,  perfectly  clear  that   the  haidni 

of  th<-  water  in  th<-  re-i  rvoir-  i-  mainly  du<-  to  the  original 
hardnf-sH  of  th>-  rainwater. 

I   renture  that  the  •    re  arts   may  tend   to 

throw  IL'ht  on  various  other  phenomena,  and  that  thi 

eld  of  research  in  connection  with  air  anal-. 
<m-  to  be  clearly  proved  thai  the  ramwatei  aarrie 


Collected    December 

12th. 

Collected    December 

16ta. 

December      16th, 

1912. 

Collected    December 

18th. 

December      18th, 

1912. 

Collected   December 

19th. 

December     19th. 

1912. 

Collected  December  27th,  1912, 


,     170  parts  per  100.000 
87-20     „ 


down  not  only  soot  but  other  soluble  or  insoluble 
substances  floating  in  the  air,  which  in  an  ordinary 
air  analysis  might  not  bo  found  in  such  appreciable 
quantities. 

Discussion. 

Professor  Kneciit  suggested  that  if  the  subject  were 
taken  up  by  a  number  of  investigators  in  various  parts 
of  Manchester  and  district,  some  valuable  statistics 
would  probably  be  obtained.  Some  10  years  ago  Mr. 
W.  Irwin  and  he  had  (unknown  to  eaqh  other)  examined 
the  constituents  of  snow  which  had  lain  in  the  district 
for  about  9  days,  dining  which  foggy  weather  had  pre- 
vailed (see  this  ,].,  1902,  533).  Among  other  constituents, 
he  had  found  a  considerable  amount  of  calcium  sulphate, 
a  substance  which  he  had  found  to  be  present  in  every 
sample  of  Manchester  household  soot  that  he  had 
examined.  He  took  it  that  this  substance  might,  in  part 
at  least,  account  for  the  abnormally  high  degree  of  hardness 
of  some  of  the  rainwater  samples.  It  was  not  conceiv- 
able that  calcium  sulphate  should  volatilise  with  the 
products  of  combustion  of  the  coal,  but  possibly  some 
calcium  chloride  might  be  carried  up  by  the  gases  from  a 
very  hot  fire,  and  this,  reacting  with  the  ammonium 
sulphate  in  the  molten  snow  or  rainwater  would  produce 
calcium  sulphate.  That  the  other  product  of  such  reaction, 
viz.,  ammonium  chloride,  was  actually  present  in  the 
aqueous  extract  oi  Manchester  soot  he  had  shown  on  a 
previous  occasion  (Mem.  Manchester  Lit.  and  Phil.  Soc, 
1905.  49,  No.  14).  He  had  recently  obtained  the  following 
results  from  samples  of  rainwater  taken  at  the  Municipal 
School  of  Technology  : — 


Rainfall  during 

Date. 

which  sample 

Direction 

Hardness. 

was  collected. 

of  wind. 

Jan.  30-31  . . 

0-366  inch 

S.S.E.  to  W. 

None 

Feb.    4-5*   .. 

0-003      , , 

s.s.w. 

, , 

,,      6t        .. 

0-121      ,, 

s.s.w. 

,,      7 

0-011      ,, 

S.S.W.  to  w.s.w. 

,,    241        .. 

trace 

light  variable 

17°  Clark 

,,26 

0-042  inch 

S.W.  to  W. 

16°  ,, 

,,27 

0-023      ,, 

N.W.  to  N.E. 

11° 

*  On  this  sample  mould  grew  on  standing;   it  then  showed  7°  of 
hardness. 

t  This  sample  smelled  of  ammonia  (methylamine). 
X  This  sample  showed  a  very  slightly  acid  reaction. 


All  the  samples  with  the  one  exception  mentioned  were 
either  neutral  or  very  faintly  alkaline,  requiring  not  more 
than  one  drop  of  N/IO  sulphuric  acid  to  turn  the  indicator 
(methyl  orange)  in  100  c.c.  When  no  haidness  was  found 
this  generally  coincided  with  the  prevalence  of  strong 
winds. 

Mr.  J.  H.  Lkster  said  that  the  presence  of  flue  dust 
in  the  air  was  largely  responsible  for  the  hardness  of  rain- 
water. Boiler  flues  became  more  or  less  choked  in  time, 
and  dust  had  to  be  removed  by  the  cart-load,  whilst  still 
greater  quantities  must  be  blown  up  the  chimney.  Flue 
dust,  of  course,  contained  a  considerable  quantity  of 
calcium  sulphate  and  other  products.  He  thought  it 
not  necessary  to  say  anything  further  in  that  respect. 
Flue  dust  did  certainly  go  into  the  air  from  the  top  of 
chimneys,  and  a  great  quantity  must  fall  on  the  roofs  of 
buildings.  The  variation  in  the  hardness  of  rainwater 
was  easily  accounted  for.  After  a  period  of  drought  rain 
would  perhaps  come  down  slowly  and  there  would  be 
very  considerable  exposure  to  finely  divided  calcium  salts 
;mci  other  salts  lving  on  the  roofs,  and  under  those  eon 
ditions  very  hard  water  was  produced.  He  had  made 
mi  croscopical  tests  of  spherical  and  other  flue  dust 
particle   token  from  roofs. 

Mi.  W.  H.  COLEMAN  snug'-stcd  that  Dr.  Wolff  should 
repeal  some  of  bis  experiments  and  at  the  same  time  keep 
a  record  of  the-  direction  of  the  wind.  In  the  neighbour- 
hood of  Park  Works  a  greal  deal  of  real  was  used  which 
came  from  the  Bradford  Colliery.  This  coal  frequently 
contained  considerable  quantities  of  crystallised  calcium 
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carbonate.  He  thought  the  abnormal  hardness  of  the 
water  in  that  district  might  be  accounted  for  in  that 
manner. 

Mr.  Hubner  said  that  he  had  collected  water  in  porcelain 
basins  on  the  roof  of  the  Dye-house  ot  the  Municipal 
School  of  Technology  between  March  1st  and  3rd  (over 
the  Sunday)  which  was  perfectly  neutral.  It  contained 
appreciable  quantities  of  calcium,  magnesium,  chlorides 
and  sulphates,  and  to  his  surprise,  appreciable  quantities 
of  iron.  The  total  hardness  of  the  water  was  8-48°,  and 
it  was  practically  3 11  permanent  hardness.  Water 
collected  between  March  3rd  and  4th  gave  the  same  results 
on  analysis,  but  the  hardness  was  only  3-2°,  From  March 
6th  to  7th  the  analysis  gave  very  similar  results.  The 
water  was  neutral  and  the  hardness  6-85°.  There  was 
always  a  considerable  amount  of  soot  and  finely  divided 
ashes  in  the  basin.  This  led  him  to  examine  the  sludge, 
which  collects  in  the  gulleys.  On  taking  a  quantity  of 
this,  equivalent  to  50  grammes  dry,  and  boding  it  in  a 
litre  of  water,  it  was  found  to  contain  large  quantities 
of  calcium  and  magnesium  salts  and  iron.  The  hardness 
was  5-2°.  He  quite  concurred  in  Mr.  Lester's  opinion 
that  the  rainwater  took  up  these  substances  chiefly 
from  the  dust  which  was  emitted  by  chimneys.  Some 
years  ago  Dr.  Knecht  had  analysed  the  screen  washwater, 
which  was  used  for  washing  the  air  in  the  School  of 
Technology  before  it  entered  the  ventilating  plant,  and 
found  that  it  contained,  especially  in  foggy  weather, 
a  considerable  quantity  of  iron.  This  Dr.  Knecht  had 
attributed  to  the  iron  being  washed  down  from  the 
screens,  but  from  what  he,  the  speaker,  had  now 
ascertained,  he  was  of  opinion  that  it  was  quite  possible 
that  the  iron  may  have  been  present  in  the  water  before 
it  came  to  the  screens.  He,  the  speaker,  had  also  examined 
some  of  the  dust  found  in  very  large  quantities  in  the  air 
ducts  of  the  School  of  Technology,  which  was  deposited 
from  the  air,  and  on  boiling  this  in  the  same  way  with 
water,  large  quantities  of  iron,  calcium  and  magnesium 
were  found.  50  grms.  of  this  dust  boiled  in  1  litre  of 
water  produced  a  water  of  40-2°  hardness.  In  water 
collected  in  Cheadle  Hulme  (Cheshire)  during  one  night, 
it  was  just  possible  to  detect  traces  of  lime  and  magnesium, 
iron  being  entirely  absent.  He  was  of  opinion  that  the 
investigations  of  Dr.  Wolff  should  be  carried  further,  as 
no  doubt  results  would  be  obtained  which  would  prove  of 
great  importance  to  various  industries,  particularly  to 
bleaching,  dyeing  and  calico  printing. 

Mr.  F.  H.  Terleski  remembered  some  years  previously 
taking  water  from  the  Bury  and  Bolton  Canal.  During 
ordinary  semi-fine  weather  when  there  were  only  slight 
showers  the  hardness  did  not  vary,  but  when,  after  a 
long  dry  period,  two  or  three  days  hard  rain  occurred, 
the  hardness  would  jump  from  11  to  22°. 

The  Chairman  said  that  in  past  investigations  more 
particular  emphasis  had  been  laid  upon  the  acidity 
or  otherwise  of  the  air  examined,  and  also  on  the  actual 
solid  impurities,  whereas,  now  it  was  found  to  be  the  case 
that  soluble  impurities  were  the  most  deleterious.  Dr. 
Wolff  had  spoken  of  specially  bad  samples  having  been 
taken  direct.  Did  that  mean  in  a  rain  gauge  or  a  funnel 
out  in  the  open,  or  did  it  mean  taken  direct  from  the  roof, 
and  for  example,  in  the  vicinity  of  a  work's  chimney  ? 
He  thought  that  the  position  in  which  the  samples  were 
taken  must  have  been  exceptional,  otherwise  it  would 
scarcely  seem  possible  that  people  could  live  under  such 
conditions. 

Mr.  F.  S.  Sinnatt  said  that  beginning  on  January 
14th  he  had  collected  samples  of  rain-water  daily  from 
11  a.m.  to  11  a.m.  foi  the  purpose  of  determining  the  free 
and  the  fixed  ammonia  present.  It  was  thought  that 
this  might  give  an  insight  into  the  manner  in  which  the 
sulphur  was  combined  in  the  water.  At  the  same  time 
the  solid  matter  which  collected  was  estimated.  These 
latter  figures  seem  of  interest  in  connection  with  the 
paper  of  Dr.  Wolff.  The  samples  were  collected  on  the 
roof  of  the  School  of  Technology  at  a  height  of  about 
120  feet,  in  a  porcelain  basin,  78-5  square  inches  in  area. 
In  order  to  exclude  dust  from  the  roof  the  dish  was  placed 
on  a  grid.  The  weight  of  solid  matter  varied  a  great 
deal  from  day  to  day.     The  minimum  being  0-013  grm. 


and  the  maximum  0-103  grm.  In  the  month  the  weight 
of  solid  obtained  was  1-158  grm.  (equal  to  0-75  ounce  per 
square  yard).  The  air-dried  solid  gave  on  analysis  : — 
moisture,  1-71  per  cent.  ;  ash,  23-28  per  cent.  ;  volatile 
matter,  13-15  per  cent,  j  coke,  etc.,  86-85  per  cent.  The 
coking  test  was  carried  out  on  a  small  weight  of  substance, 
and  was  therefore  not  altogether  dependable.  The  chief 
bases  were  iron  and  calcium. 

Mr.  H.  J.  Bailey  said  that  if  the  extraordinary  hardness 
of  the  water  was  due  to  flue  dust  it  might  easily  be  proved 
by  testing  for  silica.     Had  Dr.  Wolff  made  such  tests  ? 

Mr.  Gaunt  thought  samples  should  be  taken  systematic- 
ally from  the  various  rain  gauge  stations  where  also  data 
could  be  collected  as  to  the  velocity  and  direction  of  the 
wind  and  the  periods  since  previous  rainfalls.  Rain 
gauges  were  established  at  various  parts  of  the  city, 
and  should  be  the  means  of  affording  very  valuable 
information. 

Dr.  Wolfe,  in  reply,  said  he  had  always  placed  the 
dish  upon  the  flat  portion  of  the  roof.  In  employing  the 
term  "  direct  "  he  meant  that  the  water  did  not  touch 
anything  else  but  the  basin.  The  question  of  the  hardness 
of  rain-water  was  an  extremely  complicated  one.  During 
the  previous  week  he  had  examined  four  samples  at  Park 
Works  and  found  there  were  only  5°  of  hardness.  It  was 
very  difficult  to  say  whether  colliery  coal  was  the  cause 
of  the  hardness.  There  was  a  big  destructor  chimney  close 
to  Park  Works  which  might  produce  some  deleterious 
effect.  He  had  not  made  any  test  for  silica.  He  had 
observed  that  in  the  case  of  the  reservoir  near  the  works, 
when  the  water  was  very  shallow,  there  was  a  large  patch 
of  white  solids  similar  to  the  effluent  from  a  chemical 
woiks  which  again  confirmed  the  experiments  made. 
He  was  pleased  to  find  his  experiments  confirmed.  He 
had  heard  that  the  water  in  certain  reservoirs  had 
suddenly  increased  bv  2°  of  hardness. 


TAR    FROM    CONTINUOUS    VERTICAL    RETORTS. 

BY   T.    STENHOTTSE. 

Although  vertical  retorts  have  become  practicable 
comparatively  recently,  some  attention  has  already  been 
given  to  the  nature  of  the  tar  produced  by  them,  and 
the  subject  is  discussed  in  the  most  recent  books  on  the 
manufacture  of  coal  gas,  etc. 

As  mere  carbonisers  of  coal  when  a  large  yield  of  gas 
is  required,  it  is  difficult  to  see  how  vertical  retorts  can  be 
much  improved  upon.  As  regards  the  question  of  residuals, 
it  was  estimated  in  1908  that  smaller  quantities  of  coke 
and  tar  would  be  produced,  but  an  increased  market 
value  of  5s.  per  ton  for  the  improved  quality  of  the  tar. 
I  do  not  think  this  expectation  has  been  confirmed.  So 
far  no  increase  in  tar-value  has  been  apparent  at  Rochdale, 
where  vertical  retorts  of  the  continuous  type  have  been  in 
continuous  use  for  nearly  18  months.  There  may, 
however,  be  a  greater  yield  of  tar  per  ton  of  coal  carbonised, 
but  this  has  not  been  proved,  as  circumstances  do  not 
allow  of  the  tar  from  the  verticals  being  kept  separate. 

During  the  last  30  years  the  tar  made  at  Rochdale  Gas- 
works has  been  distilled  and  separated  into  such  products 
as  50/90's  benzol,  solvent  and  heavy  naphthas,  crude 
carbolic  acid,  creosote  oil  and  pitch.  Ample  opportunity 
has  therefore  been  afforded  of  ascertaining  the  quality 
and  quantities  of  the  products  obtained  from  tar  derived 
solelv  from  the  horizontal  and  inclined  retorts  which  were 
in   use  before  the   verticals   were  erected. 

The  tar  from  the  continuous  vertical-  at  Manchester 
has  a  specific  gravity  of  only  1-074.  compared  with  1-113 
for  the  tar  from  the  intermittent   verticals  at   Sunderland. 

As    the    coal    slides    through     the    cold    upper    pail-     of 

the  continuous  vertical  retorts  ■  considerable  time 
must  elapse  before  it  attains  to  the  highest  carbon iamg 
temperature  of  the  Betting.  Possibly  ■  considerable 
portion  of  the  coal  entering  each  retort  i-  subjected  so 
tow-temperature  carbonisation,  and  the  resulting  n 
well  as  the  tar  must  be  richer  in  the  saturated  hydro- 
carbons of  the  paraffin  Beiies,  but  poorer  in  unsaturated 
and  aromatic  hydrocarbons. 
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Probably  tin-  tar-\ dealing  vapours  given  off  in  the 
upper  part  of  the  verticals  could  be  altered  somewhat  in 
character,  without  destroying  any  of  the  saturated 
hydrocarbons  of  the  gas  itself.  by  being  deflected  by  means 

of  a  shield,  to  •  -lightly  greater  extent  than  is  the  case 
at  present,  to  a  hotter  part  of  the  retort  before  they  BSOape 
by  the  ascension,  or  desoenaion,  pipe  as  the  ease  may  be. 
This  would  probably  cause  some  of  the  liquid  low-tempera- 
tan    paraffin   products  to   be    broken  Hip  into  permanent 

ami  compounds  richer  in  the  benzene  group. 
Especially  might  this  be  expected  from  the  decomposition 
of  the    pseudolefinea,    like    hexahydrobenzene    and    its 

homologies.     It    has   also    been    shown    by    Haber    that 
MH  breaks  up  almost   entirely  at   a  comparat ivcly  low 
temperature  into  ethylene  and  methane. 

In  the  L'as  from  the  verticals,  the  unsaturated  hydro- 
carbons   seldom    amount    to    more  than   2-1    per  cent., 

while  the  '_'a-^  from  the  inclined  retorts  rarely  gives  less 
than  3-ti  per  rent,  with  the  same  (lass  of  coal.  The  gas 
from  the  verticals  is  poor  in  ethylene. 

Respecting  the  quality  of  the  tar  the  following  par- 
ticulars may  be  given.  When  taken  from  the  hydraulic 
main  the  tar  is  quite  fluid,  but  becomes  very  viscid  on 
cooling.  After  it  has  stood  for  a  few  hours  at  tins  tempera- 
ture j>atches  of  water  separate  on  the  surface.  When 
this  water  Ls  removed,  the  well-mixed  tar  at  50°  C.  has 
a  sp.  gr.  of  1-09  to  1-10.  After  Btanding  some  time  in 
the  common  tar  well,  the  tar  from  the  verticals  contained 
much  more  water  in  suspension  than  that  from  the 
inclined  retorts  when  allowed  to  accumulate  in  the  same 
way.  This  was  very  noticeable  when  the  new  tar  came 
to  be  distilled  in  charges  of  about  11  tons  :  the  tar  had 
a  great  tendency  to  froth  up  and  boil  over:  at  the  end 
of  the  conden-itiL.'  worm  rashes  of  -team  escaped  irregu- 
larly alontr  with  foul-smelling  gases  from  the  contained 
water,  and  unusual  little  explosions  in  the  tar  still  could 
bo  heard.  It  therefore  took  many  hours  to  get  rid  of  the 
-  before  quiet  distillation  was  established. 

During  the  working  of  a  tar  still,  a  change  of  receiver- 
was  made  from  liL'ht  oil  to  creosote  oil  at  4°  Twad.,  and 
rn  was  applied  to  the  boiling  tar  when  the  density  of 
the  dUtillatc  was  equal  to  7°  Tw. 

On  finL-hing  a  -till  bo  that  the  hot  pitch  would  run  off 
ly  and  yield  the  medium  -oft  grade,  it  was  necessary 
•op  distillation  when  the  anthracene  oil  was  at    13° 

Tw..  at  ].V  ('.  If  thil  IT  finish  was  not  adhered  to.  the 
pitch  would  not  leave  the  -tills  fully. 

With  the  tar  from  the  horizontal  and  inclined  ovens, 
however,   the  di-tillation   had   to   be  continued   to  at    least 

It    Tw..  or  the  resulting  pitch  would  be  too  soft. 

f'rro*otr  oil.  The  creosote  oil  fiom  the  old  tar  had  a 
density  "   Tw.,  with  a  tendency  to  become  pasty 

and  deposit  naphthalene.     With  the  advent  of  the  new 
tar.  the  density  of  the  oil  began  to  fall  until  it  stood  at  lee 
than  .V  Tw.,  and  the  oil  would  remain  quite  fluid  at  n    I    . 
much   naphthalene    mm    present.     This   creosote 
ained  at   leasl    10  per  cent,  of  tar-acids,   but    none  of 

a  crvstalhsnble  nature  that  could  be  sold  a.-  crude  carbolic. 
•••  oil  was  obviously  rich  in  cresylic  acid. 
Thai    low-density   creosote   consisted    partly   of    what 

came  from  the  di-tillation  of  the  tar  between  4     and    I  ; 
Tw..  and   partly  of  the  oil-r  .-Hue-   from   the  light -oil  and 
naphtha  stills  when  |  ..-  worked  until  the  distill 

ty   on   cooling.     The-,    lattei    residw 
therefore  sufficiently  light  and  of  infficient  quantity    to 

reduce  the  whole  of  the  below  .'{     Tw..  -o  Ion 

the  tar  oame  entirely  from  the  verticals. 

Owing  to  the  low  density  of  the  oil.  it  i-  difficult  t., 

riBekntly  free  from  water  for  commercial  purp 

sac  contract  not---  for  .  ■  ,,ii  stipulate  that   it 

must   contain  not   less   than   B   per  cent,  of  tar   acids,  that 

the   boiling  point    mu-t   not    be  |.-,  than    100     I       >'. 

least  2~>  pet  cent,  of  the  oil  niu-t  not  distil  ov(  •  at  800    I 

and  that  the  hr-t  U  pet  cent,  tl  distil  ovei  no  t 

b<-  heavier  than  ware,.     The  light  on  oil  yielded  bj 

•ar  from  th<-  rerticah  complied  with  all  the  partii  u 

given  with  the  exception  of  the  last  one.     The 

'•nt.    di-fillate    wa-    lighter    than    water.      0 


other  hand,  the  oil  contained  twice  the  amount  of  tar- 
acids  required.    Thus  paraffinoid  oompounds  of  a  low 

specific  gravity  were  present  in  much  greater  quantity 
than  in  ordinary  creosote  oil  derived  from  coal  tar. 

Crude  carbolic  acid.  The  amount  of  phenol  or  crude 
carbolic  acid  obtainable  from  the  new  tar  was  at  least 
2."»  per  cent,  below  the  usual  quantity,  and  the  crystallising 
point  of  the  usual  distillate  fell  from  about  00°  F.  to  below 
40°  F.  This  decrease  in  quantity  was  due  to  the  use  of 
a  weaker  solution  of  caustic  soda  in  order  to  obtain  a  crude 
acid  that  would  crystallise  and  be  merchantable. 

From  800  gallons  of  the  light  oil  given  by  the  old  tar 
from  horizontal  and  inclined  ovens,  40  gallons  of  00's  crude 
carbolic  were  readily  obtained;  but  less  than  .30  gallons 
of  a  lower  quality  came  from  the  new  tar — all  other 
conditions  of  treatment  being  similar. 

The.  new  tar  Ls  therefore  poorer  in  phenol  but  richer  in 
the  acids  of  higher  boiling  points.  In  the  usual  distillation 
test  for  crude  carbolic,  a  distinctly  higher  temperature 
than  usual  was  reached  before  the  required  62£  per  cent, 
distillate  was  obtained,  owing  to  the  difference  between 
the  boiling  point  of  carbolic  acid  and  that  of  cresylic  and 
other  acids. 

Benzol  and  naphthas.  With  the  new  tar  came  a  smaller 
yield  of  benzol  but  a  larger  one  of  solvent  and  heavy 

I  naphthas.  Thtir  composition  and  specific  gravity  also 
di  tiered.  For  many  years  the  density  of  benzol  and 
solvent  naphtha  stood  very  steadily  at  about  0-880,  and 

|  that  of  the  heavy  naphtha  at  0-910  to  0-920,  but  recently 
the  specific  gravitv  of  the  50/90's  benzol  had  dropped  from 

!   0-880  to  0-860,  and  that  of  the  solvent  naphtha  to  0-845. 

By  fractionating  either  ordinary  benzol  or  solvent 
I  naphtha  it  was  easy  to  obtain  successive  distillates  having 
boiling  points  which  rose  steadily,  while  the  specific 
l  gravities  of  the  distillates  decreased  considerably  ;  the 
residue  in  the  flask — about  20  per  cent. — was  the  lightest 
portion  of  all.  That  part  of  the  solvent  naphtha  which 
distilled  over  between  140°  and  160°  0.  would  often  have 
a  density  less  than  0-840.  The  ordinary  heavy  naphtha, 
of  which  the  tar  from  the  continuous  verticals  gave  a  good 
yield,  would  give  no  distillate  below  160°  C,  though  the 
specific  gravity  did  not  exceed  0-880  and  was  often  less, 
and  therofore  lighter  than  ordinary  90's  benzol. 

It  would  appear  from  these  results  that  the  benzol  and 
solvent  naphtha  contain  appreciable  quantities  of  the 
paraffin  hydrocarbons  which  boil  between  70°  and  175°  C. 
In  the  heavy  naphtha  and  light  creosote  oil  a  greater 
percentage  of  the  still  higher  members  of  the  paraffin 
series  must  be  present,  all  of  which  lower  the  density  of 
the  tar  products  in  which  they  occur  without  materially 
affecting  their  boiling  points  or  distillation  properties. 

Tar  taken  from  the  hydraulic  main  and  heated  in 
porcelain  dishes  in  an  ordinary  air  oven  gave  65  per  cent, 
of  medium  soft  pitch  or  about  50  per  cent,  of  very  hard 
pitch.  A  similar  pitch  result  was  obtained  when  the  tar 
was  distilled  in  glass  vessels  without  the  aid  of  steam. 

So  far  as  can  be  judged  by  tho  experience  with  the 
continuous  verticals  at  Rochdale,  there  is  no  naphthalene 
trouble  with  the  gas  nor  with  the  creosote  oil  or  the 
naphthas,  nor  has  there  been  any  difficulty  in  selling  the 
various  liquid  products  at  the  ordinary  ruling  prices. 
It  was  different,  however,  with  the  crude  carbolic  acid  of 

whirl,  there  was  a  considerable  shortage  in  l»ot  h  quantity 
and  quality. 

As  the  tar  from  continuous  vertical  retorts  become- 
more  plentiful  throughout  tlic  country  it  will  be  found, 
I    think,    that    the    largo   amount    of    "tar-acids"    present 

causes  much  greater  corrosion  inside  the  tar  stills  than 
hat  occurred  hitherto. 

It  appears  quite  certain,  that  in  the  near  future  ordinal  \ 
ivoi'ks  tar  will  contain  a  considerable  amount  of  para  din 

or  low-temperature  compounds,  particularly  where  car- 
bun  Med  water  gas  is  also  made,  and  this  tact  will  have 
to  bi  taken  into  consideration  when  the  final  products 
are  placed  upon  the  market  in  increasing  quantities.  At 
■iit  the  quantity  is  probab'y  insignificant.     Even  in 

gas-works  where   vertical   retorts  have  so  far  been   ostab 
fished,    much    more   tar    i  Pfl    from    the   older   plant 
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than  from  the  new  and  the  whole  mixture  will  not  show 
any  great  difference  to  the  general  tar-distiller. 

Discussion. 

Mr.  W.  H.  Coleman  thought  that  the  conclusion  that 
there  was  an  increase  in  the  content  of  paraffinoid  bodies 
in  the  tar  could  not  be  controverted,  and  the  tar  appeared 
to  approximate  rather  to  some  of  the  old  tars  that  were 
obtained  in  the  very  early  days  of  gas  making  when  the 
coal  was  heated  to  a  very  much  lower  temperature  than 
at  present.  He  would  like  to  have  some  comparative 
results  of  the  tests  of  the  two  tars;  for  instance,  the 
percentages  obtained  at  different  temperatures  on  dis- 
tillation on  a  small  scale  would  better  enable  the  chemist 
to  compare  the  difference.  He  presumed  that  the  vertical 
retort  tar  was  entirely  unmixed  with  any  horizontal  retort 
tar  or  any  inclined  retort  tar.  Then  there  was  the  question 
of  the.  different  specific  gravity.  The  variation  between 
the  various  kinds  of  tar  from  vertical  retorts  was  interest- 
ing, but  he  did  not  think  it  was  very  important,  because 
with  ordinary  horizontal  retort  tars  considerable  variations 
were  obtained,  say,  between  29°  Twaddel  up  to  44° 
Twaddel,  depending  upon  the  method  of  distilling  the 
coal.  One  important  point  Mr.  Stenhouse  had  not 
mentioned  was  that  of  the  pitch  and  the  free  carbon  in  both 
the  tar  and  the  pitch.  One  of  the  greatest  difference* 
between  vertical  retort  tar  and  horizontal  retort  tar  was 
in  the  content  of  free  carbon.  Present  day  ordinary  tar 
contained  anything  between  15  and  25  per  cent,  so  called 
free  carbon.  All  the  samples  of  vertical  retort  tar  he  had 
seen,  or  the  analyses  he  had  seen,  showed  only  from 
3  per  cent,  to  7  per  cent.,  this  having  a  very  important 
bearing  upon  the  uses  to  which  the  pitch  was  put,  especially 
that  of  road  making.  It  was  interesting  to  learn  that 
there  was  less  crystallisable  phenol  obtained  from  vertical 
retort  tar,  though  one  or  two  laboratory  samples  he  had 
had  did  not  quite  bear  this  out. 

Mr.  Scholefield  said  it  would  be  interesting  to  learn 
how  the  percentage  of  anthracene  in  tars  from  vertical 
retorts  compaied  with  that  from  tars  from  other  retorts. 
It  would  also  be  interesting  to  learn  if  Mr.  Stenhouse  was 
in  possession  of  figures  showing  the  relative  percentages 
of  carbazole,  which  had  of  late  become  an  important 
product  as  the  starting  point,  for  vat  dyestuffs. 

Mr.  Bailey  said  one  interesting  point  in  Mr.  Stenhouse's 
paper  was  that  in  the  case  of  one  distillate  it  had  been 
discovered  that  as  the  boiling  point  went  up  the  specific 
gravity  came  down.     This  was  entirely  contradictory  to 
ordinary  tar  distillation.     It  seemed  as  though  when  the 
boiling  point  went  up  the  percentage  of  the  paraffin  series 
increased  in  the  particular  distillate.     Perhaps  Mr.  Sten-    ! 
house's  paper  might  be  the  means  of  inducing  someone  to    ! 
try  and  separate  the  paraffins  and  the  benzol  series.     It 
would  be  very  interesting  if  it  was  found  by  future  work 
at  what  temperature  coal  would  give  off  paraffin  oil  bodies 
and  at  what  temperature  it  would  give  off  benzol  bodies. 
It  seemed  to  him,  the  speaker,  there  was  a  great  deal  in    \ 
Mr.    Stenhouse's    suggestion    as    to    carrying    the    shield   j 
further  down  the  retort,  and  possibly  getting  the  gases 
and  the.  tarry  vapours  given  off  from  the  retort  at  a  different    ( 
temperature.     It  certainly  seemed  at  present  as  if  dis- 
tillation in  vertical  retorts  was  really  a  fractional  distilla- 
tion of  the  coal ;   that  those  constituents  were  first  driven 
off  which  would  distil  off  at  a  comparatively  low  tempera-    I 
ture,  and  that  as  the  coal  came  down  the  retort  a  higher 
temperature  was  obtained,  until  it  reached  the  centre  of    [ 
the    retort    where    the    whole    of    the    remaining    volatile 
products  were  driven  off.     From  the  point  of  view  of  the 
coking  industry  the  paper  was  exceedingly  interesting,  as 
in  the  ease  of  that  particular  industry  an  endeavour  was 
always  made  to  maintain  the  highest  possible  temperature 
in  order  to  get  the  hardest  coke.     It  was  well  known  in 
the  coking  industry  that  at  the  start  of  the  charge,  when 
the  cold  wet  coal  had  considerably  cooled  the  inside  wall 
of  the  oven,  that  very  different  products  were  given  off 
as  compared  with  those  obtained  five  or  six  hours  after- 
wards. 

Mr.    Ardern   said   he  had  not   gathered  any   definite 
opinion  with  regard  to  the  relative  value  of  the  two  tars. 


He  understood  the  author  to  state  that  the  market  values 
of  the  two  products  were  similar.  From  the  percentages 
of  free  carbon,  it  would  appear  that  the  vertical  retort  tar 
pitch  might  be  much  more  valuable  for  road  making 
purposes  than  that  derived  from  the  horizontal  retort 
tar ;  in  fact  the  figure  of  4  to  7  per  cent,  for  free  carbon 
more  nearly  approached  a  natural  bitumen,  which  was 
considered  very  much  more  preferable  for  road  purposes 
than  the  ordinary  coal  tar  pitch.  Again,  he  gathered  that 
the  creosote  remained  much  more  fluid,  and  that  there 
was  very  little  if  any  separation  of  crystalline  compounds ; 
consequently,  it  would  appear,  that  for  the  impregnation 
of  wood  or  any  other  similar  purpose,  such  creosote  might 
possess  considerable  advantages  over  the  creosote  yielded 
by  the  tar  obtained  from  horizontal  stills. 

Mr.  R.  H.  Clayton  said  he  was  very  pleased  to  hear 
Mr.  Stenhouse's  statement  that  the  tar  obtained  from 
vertical  retorts  was  of  no  greater  value  than  the  ordinary 
tar  obtained  from  horizontal  or  inclined  retorts.  Such 
a  remark  coming  from  such  an  unbiassed  source  must 
have  great  weight,  and  was  therefore  of  great  value  to  the 
tar  industry.  He,  the  speaker,  would  like  to  mention 
the  presence  of  the  paraffin  oil  bodies.  Of  course  in 
previous  times  the  presence  of  paraffin  bodies  in  benzol 
was  a  matter  of  great  objection  to  aniline  makers,  and 
very  strict  tests  and  rules  were  made  that  no  paraffin 
should  be  contained.  The  times  had  now  changed.  The 
amount  of  benzol  used  for  the  colour  industry  was  now 
comparatively  small  compared  with  the  quantity  produced. 
The  greatest  outlet  for  benzol  was  for  motor  purposes, 
and  the  product  from  vertical  retorts  in  that  respect  was 
practically  equal  to  the  benzol  which  was  previously 
obtained.  He  would  have  liked  to  have  heard  something 
as  to  the  comparative  value  of  phenols  in  connection  with 
bacteria  work.  It  was  possible  these  bodies  might  have 
a  much  greater  efficiency.  As  regards  road  treatment  it 
was  possible  that  the  pitch  being  comparatively  free  from 
carbon  would  tend  to  flow  more,  which  was  a  very  objec- 
tionable quality  if  used  for  that  purpose. 

Mr.     Stenhouse  in  reply  said  he  did  not   make  an 
analysis  of  the  tar  on  a  small  scale  as  it  was  difficult  to  get 
a  fair  sample  of  the  whole  product.     At  that  time  it  was 
more  interesting  to   note  the  ordinary  working  results. 
When  cold,  the  tar  from  the  hydraulic  main  was  very 
thick  from  some  cause  or  other,  but  was  quite  fluid  when 
warm.     The  mixed  tar  from  the  well  was  thin  and  light, 
something  like  that  referred  to  by  Mr.   Newbigging  as 
obtained   at   Manchester.     One   point   he   did  not   quite 
understand  was  that  when  some  of  the  tar  was  heated  in 
an  open  dish  in  an   air  oven  all  the  ordinary   volatile 
products    readilv   passed   away    though   the   temperature 
never  exceeded  190°  Centigrade.     At  least  half  the  weight 
of  the  tar  could  be  driven  off  at  that  temperature,  yet  if 
the  tar  were  heated  in  a   large  glass  retort   or  flask  it 
required  at  least  that  temperature  to  expel  the  water  and 
light  oil,  and  a  much  greater  heat  to  get  away  the  creosote 
and  anthracene  oils.      With  regard  to  the  tar  acids,  phenol 
was  undoubtedly  scarce  in  the  tar  from  the  verticals,  while 
the  acids  of  a  higher  boiling  point  weic  plentiful.     After 
applying  steam  to  a  charge  of  tar  when  the  distillate  was 
about  7°  Twaddel  there  was  a  rather  rapid  run  to  a  finish 
and  less  anthracene  oil  than  usual  was  obtained.     The 
quality  of  this  oil  was  ignored  as  it  all  went  to  the  creosote 
portion,    therefore    he    could   not   say    what   amount   of 
carbozole  was  present  in  the  anthracene. 

He  scarcely  thought  the  pitch  was  more  like  bitumen 
because  it  was  often  quite  brittle  and  small  pieces  could 
readily  be  crushed  to  a  fine  powder  between  the  finger 
and  thumb.  So  far  as  could  bo  judged  by  appearance 
there  was  no  material  difference  between  the  pitch  obtained* 
from  the  new  retorts  and  that  derived  from  the  old.  *or 
this  and  other  reasons  he  was  of  opinion  th.it  a  better 
price  was  not  to  be  expected  for  tar  from  vertical  retorts. 

There  was  not  now  tin-  same  necessity  for  benzol  and 
naphtha  being  of  the  particular  quality  required  by  colour 
makers  A  large  amount  of  naphtha  was  used  for  cleansing 
purposes  and  there  was  now  a  great  demand  for  benzol 
for  motor  cars  and  motor  wagons. 
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THE  ACTION  OF  NEUTRAL  SALTS  ON  BLEACHING 
SOLUTIONS. 

BY    s.    H.    BIGGINS,    _M.se. 

In  the  bleaching  of  weak  .solutions  of  a  number  of 
dyestuffa  by  hypochlorite  solutions  the  author  found  that 
the  bleaching  action  was  accelerated  by  the  presence  of 
such  neutral  salts  as  Bodinm  ohloride,  sodium  fluoride. 
calcium  chloride,  barium  chloride,  and  potassium  bromide. 
These  Baits  caused  a  sudden  acceleration  of  the  action,  but 
their  effect  was  n<>  longer  noticeable  on  allowing  the  solu- 
tions to  stand  for  a  longer  time.  The  same  observations 
made  during  the  bleaching  of  boiled  linen  cloth  by 
the  hypochlorite  solutions.  Thus  bleaching  baths  con- 
taining the  following  were  made  up  :  (1)25  c.c.  of  potassium 
hypochlorite  rotation,  225  c.c.  of  water ;  (2)  25  c.c.  of 
potassium  hypochlorite  solution.  75  c.c.  of  water  and  150 
c.c  "f  .V  sodium  chloride  solution.  Into  each  bath 
1211  '_'rm-.  of  boiled  linen  were  placed  and  titrations  of 
the  solutions  were  made  at  the  intervals  stated. 


Pot.  hypochlorite. 


0) 
Alone. 


(2) 
(+   Salt.) 


,,      30         

c.c. 

4-8 
4-6 
4-4 
.  •:).'. 
8*36 
1  -26 

c.c. 
5-55 

4-6 
4-3.r. 

..      4.".          

4-2 

00 

4-1 

3J  hours      

3-45 

4(5        

1  -or. 

The  result*  show  that  the  acceleration  produced  took 
place  during  the  first  few  minutes  of  immersion,  after 
which  period  there  was  B  steady  parallel  action.  It  is 
therefore  evident  that  the  increased  bleaching  effect 
cannot  be  due  to  the  production  of  chlorine  according  to 
niation. 

Ill/)    2NaOH+Cl, 

because   (1)   calcium   chloride   and    sodium    fluoride   have 

precisely  the  same  action  on  -odium  hypochlorite  solution 

as  sodium    chloride    has,    and    (2)    if   the    bleaching    were 

rely  performed   by  the  chlorine  produced  from  the 

action  given  the  sodium  chloride  would  cause  a  steady 
acceleration,  that  i,  it  would  stimulate  the  production 
of  chlorine  as  long  at  any  hypochlorite  remained  in  solution, 
.-ire  merely  ■  transient  initial  action.  More- 
-.  this  equation  affords  no  explanation  of  the  observa- 
tions (to  be  described  I  iter)  that  the-  chlorides  of  sodium 
and  calcium  stimulate  the  bleaching  action  of  chlorine- 
water  and  of  hypochlorous  acid. 

During   tin     DM  •  on  Of  chlorine-  water  on   the 

.  chlorides  mentioned  caused  a  stimulation  of 

on,  whereM sodium  fluoride-  and  mercuric  chloride 

did  not  have  this  effect.      Bleaching  trials  on  linen  cloth 

showed  the  aan  In  further  experiments  using 

hypochlorous  ac  i  •   .,]«•.-<  hi.  tnflaroben 

'train     made.      Thus    t  ),«•    following    SOlntii 

were  mack-  up:  (1)  100  <■.<■.  bypocblorous acid,  ISO  e.c.  of 
water;  12)  100  c.c.  hypochlcorous  acid,  150  <■.-.  S  sodium 
eUoride solution;  {?,-,  1 00  c.c.  of  .hypochlorous  acid,  160 c.c. 

'»cli-im    ■nor]  ttion;     Into   each    solution    12-1 

grms.  of  boiled  linen  ■_v<-r'-  placed  and  titrations   mad) 
interval*. 


Original 

After  15  minutes 
,,     30 
..      7  a 


Hypochlorous  acid 


(1) 
Alone. 


(2) 
(+NaCl) 


2-8 
1-9 
1-65 
1-3 


2-8 
1-3 
1-05 
0-7 


(3) 

(+NaF) 


2-8 
1-85 
1-65 
1-3 


The  sodium  chloride  caused  an  immediate  acceleration 
which  was  also  evident  from  the  colour  changes  of  the 
pieces  of  linen  immersed  in  the  solution  and  the  sodium 
fluoride  had  no  effect.  As  the  total  acceleration  took 
place  during  the  first  few  minutes  of  the  immersion  just 
as  in  the  case  of  the  potassium  hypochlorite  solution  it  is 
evident  that  the  action  of  the  sodium  chloride  is  of  the 
same  nature  in  both  cases. 

In  further  experiments  it  was  found  that  on  adding 
sodium  chloride,  calcium  chloride,  or  hydrochloric  acid  to 
a  strong  solution  of  chlorine  in  water  the  odour  and  colour 
of  that  solution  were  greatly  increased.  Lunge  has  shown 
that  chlorine  is  less  soluble  in  solutions  of  chlorides  than 
in  pure  water.  It  was  therefore  evident  that  those  salts 
which  turn  out  chlorine  from  solution  also  stimulate  the 
bleaching  activity  of  the  chlorine  water.  The  reversible 
actions, 

(1)  H,O  +  01,;tHOCI-fHCl 

^ V ' 

chlorine  water 

(2)  NaOH  +  Cl2:£HOCl+Na01. 

offer  an  explanation  of  these  observations.  Thus  on 
adding  hydrochloric  acid  to  chlorine  water  it  is  evident  that 
reaction  (1)  is  driven  from  right  to  left  and  some  chlorine 
is  developed  until  equilibrium  is  again  established.  On 
adding  sodium  chloride  the  action  is  probably  that  repre- 
sented by  equation  (2),  chlorine  being  developed  by  the 
action  proceeding  from  right  to  left  until  equilibrium  is 
again  produced,  von  Tiesenholt  has  shown  the  truth  of 
action  (2),  and  Klimenko  found  that  chlorides  retard  the 
decomposition  of  chlorine  water  in  sunlight.  During  the 
bleaching  actions  above  described  the  production  of 
chlorine  in  the  nascent  state  from  the  above  equations 
stimulates  the  bleaching  action  until  that  chlorine  is  used 
up  and  equilibrium  is  produced.  For  chlorine  in  the 
free  state  like  free  oxygen  has  no  bleaching  power,  but 
likewise  in  the  nascent  state  is  very  active.  As  regards  the 
action  of  chlorides  in  stimulating  the  bleaching  properties 
of  hypochlorite  solutions  the  above  explanation  is  again 
found  to  apply.  Thus  on  dissolving  bleaching  powder 
in  water  some  of  the  calcium  hypochlorite  hydrolyscs 
producing  free  lime  and  hypochlorous  acid.  The  extent  of 
tin-  hydrolysis  is  determined  by  the  amount  of  the  free  lime 
and  of  the  calcium  chloride  in  the  solution.  On  adding 
more  calcnim  chloride  to  the  solution  the  equilibrium  is 
dist  urbed  and  chlorine  is  produced  by  the  interaction  of  the 
hypochlorous  acid  according  to  von  Tiesenholt's  equation, 

('aCl,  +  2HOC)  =  Ca(OH),  +  2CL. 

This  action  results  in  the  production  of  more  free  lime  as 
shown,  but  as  this  accumulates  it,  along  with  the  other 
linn-  in  solution,  tends  to  reverse  the  above  action.  In  this 
way  a  new  state  of  equilibrium  is  produced  at  the  expense 
of  the:  generation  of  some  chlorine.  The  production  of 
nascent  chlorine;  accounts  for  the  stimulation  of  the 
bleaching  action  of  bleaching  powder  solution  when 
calcium  chloride  is  added,  and  the;  fact  that  equilibrium  is 
soon  again  established  accounts  for  the  observation  that 
this  stimulating  effect  is  a  momentary  and  not  a  con- 
tinuous one.  This  initial  effect  is  quite  separate  from 
the-  main  bleaching  action  which  w  probably  due  to  the 
direct  production  of  oxygen  from  the;  hypochlorous  acid 
and  the-  hypochlorites  present  in  solution.  (Higgins. 
Chem.  So<:.  Trans.,  1912.  101,  222:) 
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Note*  on  thermometry. 


J.  H.  Coste. 
p.  341. 

Patents. 


See  London  Section, 


Pulverising  various  materials  ;   Mills  for .     ('.Butters 

and  Co.,   Ltd..   London.     From   C.    Butters.    Oakland, 
Cal.,  U.S.A.     Eng.  Pat.  4903,  Feb.  27,  1912. 

A  tube  mill  is  provided  with  a  discharge  pipe,  the  inlet 
to  which  is  turned  upwards  inside  the  tube,  above  the 
level  of  the  axial  line  of  the  tube.  The  tube  is  filled  with 
pebbles  up  to  from  70  to  95  per  cent,  of  its  capacity.  The 
pulverised  material  being  thus  withdrawn  at  a  point 
above  the  axis  ot  the  mill,  it  is  found  that  a  more  uniformly 
pulverised  product  is  obtained. — W.  H.  C. 

Furnaces.  A.  J.  Boult,  London.  From  Soc.  Anon, 
des  Brevets  Magnee,  Brussels,  Belgium.  Eng.  Pat. 
4908,  Feb.  27,  1912. 

Smoke  from  the  stack  is  passed  through  a  water-saturator 
or  moistener,  and  then,  after  being  mixed  with  air,  is 
delivered  by  a  fan  into  the  furnace. — W.  H.  C. 

Refrigerating  machines.     P.  Schou.  Copenhagen,  Denmark 
Eng.  Pat.    16,509,  July  15,   1912. 

The  machine  has  a  vacuum  chamber  with  walls  of 
"  porous  "  metal  (i.e.,  metal  with  artificially  produced, 
though  imperceptible  holes)  with  one  side  of  which  the 
liquid  to  be  refrigerated  is  in  contact.  Part  of  the 
fluid  passes  through  the  porous  wall  into  the  vacuum 
chamber,  where  it  is  evaporated,  and  by  its  evaporation 
cooLs  the  remainder.  Only  so  much  fluid  passes  through 
the  porous  wall  as  will  be  instantaneously  evaporated. 

— W.  H.  C. 

Iron  retorts  ;   Process  and  apparatus  for  the  maintenance  of 

exposed  to  the  destructive  action   of   heating   gases. 

A.  Messerschmidt,     Ger.   Pat,  254,222,  Jan.   21,   1912. 

The  retorts  are  kept  in  good  condition  by  exposing  them, 
whilst  incandescent,  to  the  action  of  reducing  gases. 
Two  or  more  furnaces  may  be  connected  together,  so  that 
the  reducing  gases  may  be  allowed  to  act  upon  the  retorts 
in  one  furnace  and  then  burned  for  the  purpose  of  heating 
the  retorts  in  the  other  furnaces.  For  example,  several 
furnace  chambers,  communicating  one  with  the  other, 
arc  provided  with  fittings  so  that  they  can  be  connected 
alternately  with  the  gas-supoly  pipe  and  with  the  chimney, 
and  means  are  provided  whereby  when  a  furnace  chamber 
is  connected  with  the  gas -supply  pipe,  the  air  supply 
thereto  is  cut  off,  whilst  when  it  is  connected  with  the 
chimney,  the  air-supply  pipe  is  opened. — A.  S. 

Flotation  process  for  the  separation  of  materials  by  means 
of  a  layer  of  foam.  R.  Jaffe.  Ger.  Pat.  255,531,  April  6, 
1911. 

The  materials  are  made  to  pass  through  a  permeable 
layer  of  foam,  emulsion,  or  liquid  floating  on  another 
liquid,  and  the  different  constituents  are  withdrawn 
at  different  places  in  accordance  with  the  duration  of  their 
passage  through  the  layer  of  foam  or  the  like.  For 
example  a  layer  of  soap  lather  floating  on  a  layer  of  water 
y  be  used,  and  either  the  lather  or  both  the  lather  and 
e  water  may  be  in  motion. — A.  S. 


Rectifying   apparatus.     A.    Golodetz,    Berlin.     Eng.    Pat. 
18,741,  Aug.  15,  1912.     Under  Int.  Conv.,  Aug.  16,  1911. 

The  vapours  from  the  still,  b,  pass  through  the  openings,  v, 
upwards  through  the  outer  annular  space,  a,  of  the  column 
and  through  the  pipe,  c,  to  the  condenser,  k,  which  is 


maintained  at  any  desired  temperature.  The  condensed 
liquid  flows  down  the  inner  column,  r2,  to  the  still,  and 
the  uncondensed  vapours  pass  on  to  the  condonser,   kt. 

— W.  H.C 


Oases ;     Disintegrator  like    device   for    the    purification^  or 

absorption  of .     L.  Honigmann.    Qer.  Pat  2.">"».">34. 

June  11,  1911. 
A  cylinder  mounted  on  the  central  rotating  shaft  b 
provided  with  series  of  scoops  arranged  radially,  below 
the  annular  "trickling  plates  "  fixed  t<>  the  wall  of  the 
casing.  The  washing  or  absorbing  liquid  as  it  Hows 
from  the  "  trickling  plates  "  is  not  only  converted  into 
spray  but  is  thrown  violently  outwards  against  the  wall 
of  the  casing. — A.  8. 
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Coma  titrating  liquid*  :    Mttkod  of  and  apparatus  for 

J.    K.    Duns,   Philadelphia,   r.S.A.     Brig.    Put.    10.877 
May  7.  1912.     Under  hit.  Oonv.,  Nov.  (i.  1911. 

Skk  Q.S  Pn.  1 ,033,569 of  1912  :  this.)..  1912, 802.— T.F.B. 


Chatting  and  conveying  stiff  masses  such  as  starch,  clay, 
or  th>  lib-,  from  channels,  troughs,  basins,  and  the  like  : 

Method  oj  and  apparatus  for .     V.  Taschl,  Wessely, 

Austria.     Eng.  Pat.  15,258,  June  20.  1912, 

Fr.  Pit.  446,008  of  1912;   this  J.,  1913,  125.— T.F.B. 


fdntimg  apparatus.  G.  D.  Harris.  Bay  Shore,  and 
•  '.  s.  pollard,  Mamaroneck,  N.Y.,  Assignors  to  General 
Dehydrator  Oo.,  New  York.  U.S.  Pat.  1,054,765, 
March  4.  1913. 

Sn  Bug.  Pat.  28,990  of  191 1  ;   this  J.,  inn.  209.— T.F.B. 


<;.*  of  th,    channel  or  tunnel  type.     A.    H.   Cowlee. 
Fr.   Pat.  448,167,  Sept.   11.   1912. 
SkkI'.S.  Pat.  I,040,895ofl912;  this  J.,  1912,  1124.— T.F.B. 


or  forcing  liquids  or  compressing  gases  ;    "Processes 

mud  apparatus  for .     H.  A.   Humphrey  and  W.  .1 

BasdelL     Fr.  Pat.  448,233,  June  29,  1912.*    Under  Int 
Oobt.,  Am:.  1").  1911. 

Rag.  Pat.  !S.4t>.->  of  1911 ;  this  J.,  1912,  972.— T.  F.  B. 


The  most  noteworthy  fact  is  that  the  percentage  of  carbon 
monoxide  is  lower  than  is  usually  found  in  similar  analyses. 
This  is  due  to  the  fact  that  in  the  authors'  method,  absorp- 
tion of  carbon  monoxide  takes  place  from  a  mixture 
which  does  not  contain  any  other  gas  capable  of  acting  on 
cuprous  chloride.— W.  H.  P. 

Oas  producer  ;    Reactions  in  the ,  studied  on  the  basis 

of  the   second   fan)   of  thermodynamics.     K.    Neumann. 
Stahl  u.  Eisen,   1913,  33,  394-^02. 

The  action  of  air  and  steam  on  glowing  carbon  at  any 
temperature  leads  to  a  definite  chemical  equilibrium  in  the 
gaseous  mixture.  Formula?  are  given,  based  on  the  second 
law  of  thermodynamics,  expressing  the  relation  between 

TP012 

the  temperature  and  the  equilibrium  constants  r7^ri  and 

LUUgJ 
[CO][HaO] 

[C02][H,] 

(a)  0+CO2^l2CO  : 
and     (6)  C02-f  H^tCO+H20. 

Experiments  were  made  by  leading  measured  quantities 
of  air  and  steam  through  coke  in  a  producer  and  deter- 
mining the  temperature,  pressure  and  composition  of  the 
gas  at  different  levels  in  the  bed  ot  fuel.  The  results  show 
that  both  of  these  reactions  take  place  in  the  fuel-bed, 
and  reaction  (b)  continues  after  the  gas  leaves  the  glowing 
fuel.  This  leads  to  an  alteration  in  the  composition,  and 
a  decrease  in  calorific  value,  as  shown  in  the  following 
table  in  which  the  columns  A  refer  to  samples  of  gas 
taken  at  the  top  of  the  fuel-bed,  and  columns  B  to  corre- 
sponding samples  taken  at  the  outlet  of  the  producer. 


for  the  two  reactions  :— 


1  "^iiiLT  .steam  in  producer. 


A. 


B. 


I?. 


Without  steam. 


A. 


B. 


B. 


'I<-ni|»-rature  of  gas    

CO,   |*-r  lent.     .    . 

i  '■  

h     ..      ..;: 

•  h.    :.::::::::::::: 

H  0        .. 

.;;;;;;;;;;;;;;;;;;;■ 

!«-wer.    lower    value    (calories 
per  mb.  ni.) 


690   C. 
B'45 

17-'.> 

I.V'.I 

0-83 

17-10 

4H-:-,j 
1078 


410°  C. 

'.1-77 
12-98 
18-12 

11-47 
21-97 

n-69 


908 


820°  C. 

2-86 
29-80 
11-04 

0-:S8 

4-70 
61-16 

1181 


510°  C 
5-95 

24-18 

11-90 
0-57 
.r»-:")6 

51-84 

1001 


730°  C. 

1-20 
32-20 

2-40 

0-60 

0-06 
63-54 

1005 


360°  C. 

6-23 
21-80 

2-73 

0-49 

2-62 
06-13 

732 


960°  C. 

0-30 
33-60 

2-00 

0-90 

0-03 
03-17 

1057 


550°  C. 

2-28 
30-40 

2-09 

0-50 

0-82 
63-91 

945 
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far .     H.  A.  Humphrey  and  \V.  .1.  EtasdeH.     Fr.  Pat 

148.234.  June  29.    1912.     Under  Int.  Conv.,   Nov    30 
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IBuminmting  gas  .    Composition  of 
Damiens.     Comptea   rend. 


P.   Lebean  and 
1913.   156.   797     799. 


The  decomposition  of  steam,  the  reduction  of  carbon 
dioxide  to  monoxide,  and  the  formation  of  carbon  monoxide 
directly  from  carbon  take  place  in  the  upper  as  well  as  in 
the  lower  parts  of  the  fuel-bed,  and  a  deep  bed  of  fuel  is 
therefore  of  advantage.  For  producing  power  gas  of  good 
quality,  the  composition  of  the  gases  in  the  lower  layers  of 
the  fuel  bed  is  important,  since  the  subsequent  changes 
are  of  a  secondary  kind,  and  this  composition  depend- 
upon  the  proportion  of  steam  to  air  in  the  blast.  The 
following  table  refers  to  samples  of  gas  taken  from  the 
lower  pari  of  the  fuel-bed,  when  using  different  proportions 
of  steam  and   air. 


ipplieation  of  method-  recently  described   by  them 

1913,    126,    186),    the    author-     have     m;u|e     Ver\ 
complete   analv-e-    of   three   -ample-    of    illuminating    gas. 

The  rarabt  are  given  below  : — 




».Il     tll'itlOt  I'le     

Hydrogen  



Ktrtane    

Propane    



"- 
Propylene  an<l  hornoloy 

Yapoiirn  (\,y  attttnaot,  >>*u- 
zene,  waU-r.  ste.) 


Parti 

\p  ii'-il. 

Mofitlhery. 

(MM 

trie 

5-7  4 

60-16 

5.V 

i-i 

1  -65 

-  01 

■  11 

0-78 

0-77     | 
0-1  1*  ' 

0-12 

O-IJ 

0-O1 1 

O-0I7  1 

(K) 

0-40 

0-1K 

Ml 

!•»,•■ 

l-l 

2-77 

14S 

147 

Partial     pressure     of 

steam  in  blast 

0-886 

0-244 

0-184 

0-140    0-137 

0-117 

Weight  of   steam  per 

kilo,  of  carbon 

1-820 

1-105 

0-708 

0-495  '0-459 

0379 

Temp,  of  gas,  °  C. 

1120 

11  HO 

1220 

1260       1280 

1290 

Composition  of  gas  : — 

CO.,  per  cent.   . . 

8-81 

B-89 

6-88 

5-26 

4-73 

411 

CO 

11-68 

16-10 

20-22 

24-02 

25-35 

25-84 

ll 

12-12 

11-89 

10-81 

9-49 

9-09 

>i'.i 

'  ii 

0-23 

0-2(1 

0-27 

0-28 

0-28 

0-2U 

H-" 

22-60 

14-35 

9-46 

5-99 

5-28 

448 

N 

44-56 

49*61 

52-8(1 

54-96     55-27 

56-42 

Calorific  power  of  gas, 

720 

863 

919 

978      1000 

LOOS 

The  rue  of  a  high  temperature  does  not  ensure  the  pro 
duction  of  good  ^as,  onless  the  proportion  of  -team  to  air 
i  correct,  and  the  besl  gas  i  obtained  with  about  0-4  kilo. 
of  -team  per  kilo,  of  carbon,  but  in  practice  more  steam 
is  used  in  order  to  avoid  excessive  temperatures.  The 
reaction.  CO„+C^2CO.   does   not    reach   an   equilibrium 
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during  the  short  time  for  which  the  gases  are  in  contact 
with  the  fuel.  The  reaction,  CO,+  H.,:£CO+H,0, 
reaches  equilibrium.  The  change  in  the  composition  of 
the  gas  after  leaving  the  fuel-bed  can  be  avoided  by  using 
a  water-jacketed  outlet  pipe  so  as  to  cool  the  erases  rapidly. 

—A.  T.  L. 


Mine  gas  problems  ;  Notes  on 


-.    G.  A.  Bun-ell.    J.  Ind. 
Eng.  Chem.,  1913,  5,  181—186. 

The  author  gives  an  account  of  some  recent  work  of  the 
U.S.  Bureau  of  Mines  on  the  explosibility  and  physiological 
effects  of  mine  atmospheres,  on  flame  extinction  and  on 
after-damp.  Reference  is  made  to  the  suggestion  of 
Harger  (this  J.,  1912,  413)  that  mine  explosions  could  be 
prevented  by  reducing  the  percentage  of  oxygen  and 
increasing  that  of  carbon  dioxide  in  the  mine  air.  It  is 
stated  that  experimental  results  indicate  that  in  order  to 
prevent  all  explosions,  the  oxygen  percentage  would  have 
to  be  reduced  much  below  the  figures  mentioned  by  Haiger, 
and  that  so  much  carbon  dioxide  would  have  to  be  added 
to  prevent  all  fire-damp  explosions,  that  its  use  for  that 
purpose  is  precluded.  The  composition  of  some  samples  of 
gas  collected  in  mines  wherein  ventilation  had  been 
interrupted  for  some  time,  is  shown  in  the  following  table  ; 
these  were  all  explosive  except  Nos.  1  and  3. 


Sample 

Carbon 

number  : 

dioxide. 

Oxygen. 

Methane. 

Nitrogen. 

1 
per  cent. 

per  cent. 

per  cent. 

per  cent. 

1 

8-28 

10-50 

4-49 

76-73 

■1 

0-48 

17-49 

9-20 

72-83 

3 

5-81 

13-95 

.-.•07 

75-17 

4 

1-75 

17-63 

7-60 

73-02 

;> 

0-34 

19-46 

5-79 

74-41 

6 

0-35 

18-81 

7-25 

73-59 

i 

2-00 

1 

15-64 

7-37 

74-99 

—A.  S. 

Petroleum  water  from  Grozny  ;    Occurrence  of  undecanaph- 

thenic  acid  in. .     M.  A.  Rakusin.     Petroleum,  1913,8. 

797—798. 

A  sample  of  petroleum  water  obtained  from  a  Grosny 
well  at  a  depth  of  197  feet  had  a  brownish-yellow  colour 
an  alkaline  reaction,  and  strong  odour  of  naphtha.  Its 
sp.  gr.  at  18°  C.  was  1-080.  It  contained  9-812  grins. 
of  total  solids  per  litre,  including  the  following  con- 
stituents: C10-53;  S03  0-257;  CO.,  2-70;  Si02  0-03;  CaO 
0-18;  Na„0  4-389;  MgO  trace,  and" naphthenic  acid.  1-382 
grms.  per  litre.  The  naphthenic  acid  was  in  combination 
with  the  sodium,  and  agreed  in  its  properties  with  the 
undecanaphthenic  acid  isolated  by  Markownikow  and 
Oglobin  from  Baku  petroleum  oil. — 0.  A.  M. 

Tar  from  vertical  retorts.     T.  Stenhouse.     See.  Manchester 
Section,  p.  347. 


Patents. 


Peat  ;   Utilisation  of .     T.  Rigbv,  Dumfries.  Scotland, 

and  N.  Testrup,  London.     Eng.  Pat.  20,349,  Nov.  24, 
1911. 

The  peat  is  first  dried  by  pressure  or  by  exposure  to  air, 
and  is  then  powdered  and  exposed  to  a  current  of  hot 
Bases  consisting  of  the  products  of  combustion  of  gas  made 
in  a  by-product  recovery  producer,  using  the  dried  peat 
as  fuel.  In  this  way,  the  large  consumption  of  fuel 
neeessary  for  the  drying  process  is  immaterial,  since  it 
leads  to  the  production  of  correspondingly  large  amount*  of 
ammonium  sulphate  and  of  tar. — A.  T.  L. 


Lignite;     Treatment   of .     T.    Rigbv,    Dumfries,   and 

N.  Testrup,  London.     Eng.  Pat.  909*  Jan.  12.  1912. 

The  lignite  is  finely  pulverised  and  then  introduced  into 
a  current  of  hot  inert  gas  such  as  waste  gas  from  boiler-. 
After  remaining  in  the  current  of  gas  for  a  time  sufficient 
to   effect    the   amount   of   drying   desired,    the   pulverised 


lignite  is  separated  from  the  gas  by  means  of  cyclone 
separators.  The  partly  dried  lignite  is  then  further  dried 
in  a  "  Schultz  "  or  any  other  suitable  dryer,  and  is  finally 
briquetted.  If  desired  the  dried  lignite  may  be  conveyed 
to  the  hopper  of  the  briquet-ting  machine  by  the  current 
of  gases  separated  from  the  lignite  in  the  cyclone  separator. 

— ; w.  h.  c. 

Coal  ;  Means  or  apparatus  for  extracting  water  or  other 
liquids  from  — — -.  C.  Burnett.  Durham.  Eng.  Pat. 
3837.  Feb.  15,  1912. 
The  coal  is  fed  on  to  an  inclined  drainage  belt  by  plungers 
or  by  other  suitable  means,  and  after  partial  drainage 
on  the  belt  the  remainder  of  the  moisture  is  extracted 
by  passing  the  coal  between  one  or  more  pairs  of  rollers. 

'  '  -w.  h.  a 


Briquettes  from  coal  waste  ;    Process  for  the  manufacture 

of .     E.  and  O.   Efrem,   Berlin.     Eng.   Pat.  4377. 

Nov.  26,  1912. 
The  coal  waste  as  it  issues  from  the  drying  machine  at 
about  90°  C.  is  thoroughly  mixed  with  from  3  to  20  per 
cent,  of  powdered  asphalt.  The  resulting  mixture  is 
then  cooled  to  between  40°  and  50°  C.  and  from  2  to 
12  per  cent,  of  naphthalene  or  paraffin  is  added. 
After  thorough  mixing  the  mass  is  briquetted  without 
further  heating. — W.  H.  C. 

Chamber  oven  with  vertical  tapering  carbonising  chambers 
and  horizontal  heating  flues.  Stettiner  Chamotte-Fabrik 
A.-G.  vorm.  Didier.     Ger.  Pat.  254,664,  April  19,  1912. 

The  lower  heating  flues  communicate  at  one  end  with 
gas-  and  air-inlet  mains,  the  upper  flues  communicate 
at  one  end  with  outlet  mains,  and  all  the  flues  communicate 
at  the  other  (inner)  end  with  a  common  vertical  conduit. 
In  this  way  there  is  a  continuous  flow  in  the  same  direction 
of  fresh  heating  gases  through  the  lower  flues  and  of  waste 
gases  from  the  lower  flues  through  the  upper  flues.  There 
mav  also  be  provided,  between  the  lower  and  upper 
heating  flues,  a  middle  group  of  flues,  which  also  com 
municate  at  their  inner  ends  with  the  common  vertical 
conduit,  but  at  their  outer  ends  are  provided  with  valved 
connections  with  the  gas-  and  air-inlet  mains  on  the 
one  hand  and  with  the  outlet  mains  on  the  other  hand,  so 
that  they  may  be  supplied  as  desired  either  with  fresh 
heating  gases  or  with  the  waste  gases  from  the  lower 
flues.— A.  S. 

Coke  and  gai  ;  Process  far  the  continuous  production  of 

in  vertical  retort*.  Bunzlauer  Werke  Lengersdorf 
und  Co.  Ger.  Pat.  254.74(1.  May  4.  1910. 
The  carbonising  chamber  Ls  surrounded  by  an  annular 
combustion  chamber  in  which  the  heating  gases  are 
burned  This  combustion  chamber  has  no  horizontal  divi- 
sion walls  or  partitions,  and  inlet  pin  a  for  the  heating  gas 
and  air  open  into  it  at  different  heights,  so  that  the  heating 
zone  proper  can  be  displaced  it  will  in  order  to  increase 
either  the  preheating  zone  or  the  cooling  zone  aa  demanded 
by  the  character  of  the  coal  being  carbonised.—- A.  B. 

Gas  producers.     Q.    Moore.    Glasgow,   and    The    Dowson 
and    Mason   Gas    Plan!    Co.,    Ltd.,    Manchester.     Eng. 

Pat.  5500.  Mar.  5.  1912. 

rfi  vrrs  to  the  construction  of  the  grate  and  ash-pit  in 
P^e^ch  as  are  described  m  Eng  P»te^63  and 

28  054  of  1908  (this  J.,  1910,  650),  which  in  sectional  plan 
an-  of  greater  length  than  width  The  grate  li  formed  of 
two  or  more  conical  or  basket -like  parts  which  merg-  into 
one  another  at  their  adjacent  parte  and  folio,  the  oontou. 
of  the  producer  at  their  remote,  parts.  The  grafc  is 
formed  in  one  with  an  outer  casing  of  similar  shape  uato 
IS  the  blast  is  delivered.  Beneath  each  basket-hkc 
Portion  of  the  grate  is  »n  aeh-tabb  and.  ■!«<• 

ad    the    whole    is    enclosed    1,1    ■    en.,  al    ■  ;l„n,    haVU 

i       harping    hoppe.    to    the    MA«    ,it     >- >    tow£     ,..■„.«. 
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(uu   producers.     Tangvee,    Ltd..    Soho.    and    J.    Robson. 
Handsworth,  Staffs."    Eng.  Pat    28,504,  Dec.  10,  1912. 

A  <  ooi.ek  for  list-  with  producers  for  gasifying  bituminous 
coal  comprises  a  vertical  tower  through  which  the  gases 
together  with  water  jviss  downwards  from  inlets  at  the 
upper  part  to  an  outlet  at  the  bottom  leading  directly 
to  the  k*r-extracting  fan.  The  cooler  is  fitted  with 
removable  baffle-plates  inclined  downwards. — A.  T.  L. 


Crude  mimeml  oils  :  Treatment  of  - 


-.     R.  do  Fazi,  Rome. 
Bng.    Pat.   25.496.  Nov.   15,  1911. 

Akter  the  usual  treatment  with  sulphuric  acid  the  crude 
mineral  oil  is  distilled  over  a  mixture  of  slaked  lime  and 
water.  The  vajtours  of  oil  and  water  from  the  still  are, 
In-fore  being  condensed,  passed  through  a  mixture  of  lime 
and  carbon,  which  may  be  in  the  form  of  powder  or 
may  be  moulded  into  slabs.  The  carbon  used  may  be 
"  in  th«-  form  of  ■  soft  <«>al  or  other  ligneous  material." 

— W.  H.  C. 


J.  H.  Noad.  London. 
13.   1912. 


Retort*  [fur  treating  mineral  oiLi]. 
Bng.   Pat.  3607,  Feb. 

The  apparatus  eonsJBts  of  three  concentric  chambers, 
'.  (/.  <l.  the  annular  chamber,  g.  serving  as  the  retort  and 
the  chambers,  r,  d.  as  a  heating  furnace.      The  oil  to  be 


treated  eaten  through  the  pipe,  /.-,  pa  em  down  through  the 
annular  whi'  h  may  \t>-  peeked  with  iron  borings  or 

other  -nitable  material,  and  the  produetl  of  the  reaction 
paaff  away  by  the  pipe,  '/'.  to  a  condenser.  The  furnace  i 
heated  by  gaeeoas  or  liquid  fuel  introduced  hy  the  burner 
i.  i1.  into  the  outer  ofcexaber,  (I.  and  the  product  of 
brat  ion  paw  awaj  by  the  bmet  tube.  < ,  to  the  flue,  h. 
If  desired  the  oil  oi  gas  may  be  burnt  in  the  inner  chamber, 
«.  th-  bamber,  <i.  \»  nig  eonnected  with  the  flue. 

— W.  H.  C 

lUvju'tl-  nud  ,,/f,>r  COmbuttMi    mutter  from  uxirte  , 

•   wmfmctmn  >,f .     A    h    l  ,  I ■'.-.  pat.  446*000, 

•    v  Ltl2     Under  Int.  Coot.,  Sept  26,  1911. 

Hr.r.Rnu.  Pat.  21,192  of  Pill  :  thi-  .]..  1912,  275.-  T    1     B 
o>,n~  and  the  hi-        K    Ib.hmarm,  Stettin,  Germany. 

Bag     1'  '     i   '■'•    Jan.    20.    1913.     Dhder   Int.   Conr., 

March    U.    1912. 
HsiUS.  Pat.  l.fr27.H4;-.>f  1912  |  this  J..  1912.  63I.—T.K  B 


Retort  furnaces  or  the  like  having  upwardly  tapering  vertical 
retorts.  Stettiner  Chamotte-Fabrik  A.-G.  vorm.  Didier, 
Stettin,  Germany.  Eng.  Pat,  19,097,  Aug.  20,  1912. 
Under  Int.  Conv.',  April  18,  1912. 

See  Ger.   Pat.   254,664  of   1912  ;    preceding.— T.  F.  B. 

ReJort-oven  with  vertical  retorts  contracting  towards  the 
top  and  ivith  horizontal  heating  flues.  Stettiner  Chamotte- 
Fabr.  A.-G.  vorm.  Didier.  Fr.  Pat.  447,398,  Aug.  20, 
1912.     Under  Int.  Conv.,  April  18,  1912. 

Skk  Ger.  Pat,  254,664  of  1912  ;   preceding.— T.  F.  B. 

Gas  producer  systems.  E.  ('.  R.  Marks,  London.  From 
Standard  Gas  Power  Co.,  Atlanta,  Ga.,  U.S.A.  Eng. 
Pats.  5080  and  22,722,  Feb.  29,  1912. 

See  Fr.  Pat,  441,049  of  1912  ;  this  J.,  1912,  806.—  T.  F.  B. 

Water-gas  ;     Production    of .     A.    Choury,    Puteaux, 

France.     Eng.  Pat.  5742,  March  7,  1912. 

See  Fr.  Pat.  440,946  of  1912  ;  this  J.,  1912,  806.— T.  F.  B. 


Shale  and  other  bituminous  substances  ;  Distillation  of  ■ 
J.  Noad.     Fr.  Pat.  448,596,  Sept.  23,  1912. 


See  Eng.  Pat,  21.441  of  1912  ;  this  J.,  1913.  278.— T.  F.  B. 


IIb.— DESTRUCTIVE  DISTILLATION ; 
HEATING  ;  LIGHTING. 

Production  of  formic  and  acetic  acids  by  boiling  wood  with 
water.     Bergs  trom.     See  V. 

Destructive  distillation  of  sewage  sludge.     Fiske  and  Earle. 

See  XI  Xb. 

Patents. 

Charcoal  masses  ;    Production  of  active by  ignition  of 

suitable  supports  in  carbonaceous  distillation  gases. 
A.  Heinrich.     Ger.  Pat.  255,348,  Feb.  2,  1911. 

The  material  which  is  to  act  as  a  support  for  the  charcoal 
is  caused  to  pass  downwards  through  a  closed  chamber, 
in  which  there  are  three  distinct  zones  maintained  at 
different  temperatures.  In  the  upper  zone  the  distillation 
gases  condense  on  the  supporting  material,  in  the  middle 
/.one  the  material  is  ignited  to  induce  separation  of  the 
carbon,  and  in  the  lower  zone  the  material  covered  with 
carbon  is  cooled.  Conical  or  step-like  plates  or  the  like 
arc  mounted  one  above  the  other  in  the  chamber. — A.  S. 

Act  ire  carbon  masses;  Process  and  apparatus  for  the 
production  of .  A.  Heinrich,  Charlottenburg,  Ger- 
many.     Eng.  Pat.  2862,  Feb.  3,  1912. 

See  Ger.  Pat.  255,348  of  1911  ;    preceding.— T.  F.  B. 

\niui4il  ctuircoal  from  refineries  ;    Regeneration  of by 

electric  vncandescencf.  heating.  A.  H.  Imbert.  Fr. 
Pat.  448,335,  Nov.  22,  1911.' 

See  Ger.  Pat,  254.148  of  191 1  ;  this  .1.,  1913,  200.— T.F.H 

/ nrunde,icent    electric    lam//    filaments  ;     Process   for    the 

manufacture     of .      R.     Jahoda,     and      Klektri«che 

Ghihbmpenfabr.  "Watt,"  Bcharf,  Loti  und  Latzko, 
Vienna.  Bng,  Pat.  7977,  April  2,  1912.  Under  Int. 
Conv.,  Sept.  SO,    1911. 

See  Fr.  Pat.  441,914  of  1912  ;  this  J..  1912,914.  Reference 
h  directed  in  pursuance  of  Sect.  7.  Sub-sect.  4  of  the 
Patents  and  Designs  Act,  1907  to  Eng.  Pats.  12,163  of 
1902.  21,513  of   1906,  23,499  of   1909,  and  2759  of  19)0. 

—T.  F.  B; 
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IE.— TAR  AND  TAR  PRODUCTS. 

Tar  from  vertical  retorts.     T.  Stenhouse.     See  Manchester 
Section,  p.  347. 

Patents. 

Aminonaphtholsulphonic   acids  ;     Manufacture   of  halogen 

substituted .      P.      A.      Newton*      London.      From 

Farbenfabr.  vorrn.  F.   Bayer  und  Co.,  Elberfeld.  Ger- 
many.    Eng.  Pat.  14,152,"  June  17,  1912. 

The  1-chloro-  or  1  -bromo-derivatives  of  2-8-aminonaphthol- 
6-sulphonic  acid  may  be  obtained  by  chlorinating  or 
brominating  the  diacidyl  derivatives  of  these  acids, 
containing  acidyl  groups  both  in  the  amino  and  in  the 
hydroxyl  groups,  and  finally  eliminating  the  acidyl  groups. 
Four  examples  of  the  process  are  given. — T.  F.  B. 

Mononitrothiophen  from  thiophen  ;    Process  for  preparing 

.     W.   Steinkopf  and  G.   Lirtzkendorf.     Ger.   Pat. 

255,394,  Feb.  21,  1912. 

Thiophen'  may  be  converted  into  its  morion  it  ro  derivative, 
in  good  yield,  by  treating  it  with  a  mixture  of  acetic 
anhydride  and  concentrated  nitric  acid,  preferably  at  a 
low  temperature. — T.  F.  B. 


Dichloro-isatin  ;    Process  for   preparing  a 


-.  Farben- 
fabr. vorm.  F.  Baver  und  Co.  Ger.  Pat.  255,772, 
Feb.  8,  1912. 

Isatin  or  5-monochloro-isatin,  either  suspended  in  water 
or  in  solution  in  the  form  of  the  bisulphite  compound, 
is  treated  with  chlorine  or  a  substance  which  liberates 
chlorine,  with  or  without  addition  of  a  chlorine  carrier, 
and  at  the  ordinary  temperature.  Dichloro-isatin  is  ob- 
tained quantitatively  as  a  brick-red  crystalline  powder. 
It  contains  a  loosely  combined  chlorine  atom,  which  can  be, 
eliminated  by  dissolving  in  bisulphite  solution  and  treat- 
ment with  mineral  acid.  When  treated  with  hot  con. 
centrated  sulphuric  acid,  the  loosely  combined  chlorine 
changes  its  position  in  the  molecule,  resulting  in  the 
formation  of  5.7-dichloro-isatin,  of  m.pt.  221°  C. — T.  F.  B. 

Chlorobromo-isalin  ;  Process  for  preparing  a .  Farben- 
fabr. vorm.  F.  Bayer  und  Co.  Ger.  Pat.  255,773, 
March  19,  1912.  Addition  to  Ger.  Pat.  255,772  (see 
preceding  abstract). 

When  5-bromo-isatin  in  aqueous  suspension  or  in  solution 
as  bisulphite  compound,  is  treated  at  the  ordinary  tem- 
perature with  a  chlorinating  agent,  with  or  without 
addition  of  a  chlorine-carrier,  a  chlorobromo-isatin  having 
a  loosely  combined  chlorine  atom  is  produced. — T.  F.  B. 

5.7  Dichloro-isatin  and  o-bromo-1  -chloro  isatin  ;  Prepara- 
tion  of .     Farbenfabr.    vorm.    F.    Bayer   und    Co. 

Ger.  Pats.  255.774  and  255.77,">,  Feb.  8  and  March  19, 
1912. 

(1)  The  dichloro-isatin  described  in  Ger.  Pat.  255,772 
(see  above)  is  converted  into  5.7-dichloro-isatin  by 
treating  with  concentrated  sulphuric  acid,  with  or  without 
the  use  of  a  chlorine -carrier.  (2)  When  the  ehloro-5- 
bromo-isatin  described  in  Ger.  Pat.  255,773  (see  above) 
is  treated  with  concentrated  sulphuric  acid,  with  or 
without  addition  of  a  chlorine-carrier,  5-chloro-7-bromo- 
isatin  is  produced. — T.  F.  B. 

Sulphonir  acids  of  the  naphthalene  series  ;  Process  of  pro- 
ducing   .  A.  Vagt,  Leverkusen,  Assignor  to  Farben- 
fabr. vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germanv. 
U.S.  Pat.  1,055,1031  March  4,  1913. 

See  Fr.  Pat.  438,737  of  1912  ;  this  J..  1912,  B79.— T.  F.  B. 


IV.-COLOURING  MATTERS  AND  DYES. 

Indole.     R.  Weissgerber.     Ber.,  1913.  46,  (551—059. 

The   labile   nature   of   the   imide-hydrogen   atom   of  the 
pyrrole  ring  has  made  difficult  the  systematic  preparation 


of  derivatives  of  indole.  The  substitution  of  this  group, 
the  hydrogen  of  which  behaves  similarly  to  the  hydroxyl- 
hydrogen  of  phenol,  removes  this  difficulty,  however,  the 
benzoate  being  a  suitable  derivative  for  the  purpose.  Mono- 
bromoindole  benzoate  (m.p.  97° — 98°  C.)  is  formed 
smoothly  by  the  action  of  bromine,  and  this  is  hydrolysed 
with  great  ease  by  alkalis  to  give  monobromoindole,  which 
when  crystallised  from  alcohol,  forms  silvery  leaflets  easilv 
soluble  in  all  the  usual  solvents  except  petroleum-benzine 
and  water  and  decomposing  at  (57°  ('.  The  new  mono- 
bromoindole is  converted  with  great  ease  by  dilute  acids 
into  a-oxindole.  and  in  this  and  other  respects  is  analogous 
to  monochloroindole.  which  Mazzara  and  Borgo  (Chem. 
Zentr..  1906,  1.  854)  consider  to  be  an  a-derivative.  The 
author,  however,  considers  that  both  of  these  halogen 
compounds  are  ,3-derivatives,  like  the  tf-iodoindole  of  Pauly 
and  Gundermann  (Ber..  1908,  41.  4001).  S-Indolecar- 
boxylic  acid  is  converted  into  indigo  by  the  action  of  ozone. 
The  reaction  proceeds  readily  in  aqueous  solution,  but 
the  yield  is  very  poor.  a-Indolecarboxylic  acid  gives  no 
indigo. — J.  B. 


Colour  la /ces  of  hydroxylated  dyestuffs.     R.  Mohlau.     Ber.. 
1913,  46,  443—456. 

Wekxek  (this  J.,  1908,  439)  considers  that  the  properties  of 
colour  lakes,  such  as  stability,  insolubility  and  the  variation 
in  shade  according  to  the  co-ordinatively  linked  groups, 
correspond  with  the  character  of  "  inner  complex  salts," 
in  which  the  metal  atoms  are  bound  to  the  organic  com- 
pound by  "main"  and  "side"  valencies.     He  therefore 
defines  a  mordant  dyestufi  as  one  possessing  at  the  same 
time  a  salt-forming  group  and  a  group  capable  of  forming 
a  co-ordinative  linkage  in  such  a  position  that  an  inner 
complex  salt  can  be  formed.     This  simple  explanation, 
according    to    the   author,    cannot    be   applied   generally 
wheD  the  extreme  fastness,  beauty  and  brightness  of  the 
lakes  commonly   employed    in   dyeing   and   printing  are 
taken    into    account,    and    the    fact    that    they   usually 
contain    as     necessary     constituents,     in     addition     to 
a    metallic    sesquioxide,    also    a    protoxide,    e.g.,   calcium 
oxide,  and  in  some  cases  a  hydroxy -fatty  acid.     Turkey 
red  has  always  received  the  greatest  share  of  attention  and 
various  conflicting   formula;   based  on  ash  analysis  have 
been  given  to  it.     Light  is  thrown  on  the  part  played  by 
the   fatty   acid    by    the   fact    that   aluminium   ricinoleate 
forms  a  bright  coloured  lake  with  alizarin  which  is  un- 
affected by  boiling  soap  and  can  be  dyed  on  cotton  from 
alcohol   or   ether   solution.      Whether,    however,    the   alu- 
minium ricinoleate  is  formed  on  the  fibre  in  the  dyeing 
of  Turkey  red,  and  what  is  the  part  played  by  the  calcium, 
still  remains  in  doubt.     The  author  has  now  prepared  in  a 
pure    state    the    compounds    of   the   trivalent   elements, 
aluminium,  chromium  and  iron  (represented  in  formulae 
following  as  Me'"),  with  various  mordant  dyestuffs,  and 
determined  their  exact  constitution   by  analysis.     They 
have  found  them  to  have  the  formula?  M'"( — -OROH)s 
and   Me'"(— ORCOOH)3   in    the   ease   of   Alizarin   and 
Alizarin    Yellow    R.    only   one    of   the   two   salt-forming 
groups  in  the  dyestuff  molecule  being  attached,  and  in  the 
latter  case,  curiously,  the  hydroxyl  group  in  preference  to 
the  carboxyl  group.     The  mixed  calcium  salts  of  these  dye- 
stuffs  were  prepared  and  shown  to  have  the  constitution 
Me2"Ta3(— ORO— ),  and  Me,  '"Ca3(  —  ORCOO-  )„  re- 
spectively,   both    salt-forming    groups    being    substituted 
in  this  case.     A  comparison  of  the   projK>rties  of  these 
lakes    is    made    and    the    simple    salts,    sesquioxide    of 
the    metal    plus   dyestuff,    are    found    to    be    more    resis- 
tant   to    dilute    acids    and    alkalis    than    the    complex 
salts    containing    calcium.     Of    the   complex    lakes    those 
containing   aluminium   arc    faster    than    tllOM   containing 
chromium,  which  in  turn  are  faster  than  those  containing 
iron.      The   chromium   compounds    of    l'oneeau    IGB   and 
Cloth  Red  (J  are  soluble  in  hot  water  and  ea.-ily  decomposed 
by    alkali.      They    are    therefore    merely    normal    dye-tuff 
sulphonic    acid    -alts    and    the    fact    that    these    dye-tuffs 
bv  chroming  give  on  wool  shade-  fa-t  to  milling  and  alkali 
niu-t    be   put  down   to  the  action  of  the  hydroxyl  group 
ill   the   ort  ho -posit  ion    to   the   chromophOT.— -J.  B. 


,-,..  IV.— COLOURING  MATTERS  AND  DYES. 


[April  15,  1913. 


Ttiramethylduiiiiiiiodiphciiyharbiitol  :      Action     of    conan- 

truted  sulphuric  acid  on ,  and  tin  piwtcone  of  Michb  r"s 

ketone,     s.  Fjsehi     Monate.  Chem.,  1013.  34,  337—3.30. 

I'.v  tin-  action  oi  dilute  mineral  acids  on  tetramethyl- 
diaminodiphcnyharbinok  the  leuco-base  oi  Crystal  Violet 
i-  turned  (\hi<  ,]..  1895,  475.  1041).  When  the  oaibinol 
■  heated  with  eoneentiated  sulphuric  acid,  on  the  other 
UaihI.  Michler's  ketone  (tctramethyldiaminobenzophcnone) 
i-  first  formed  and  this  oondensee  with  the  unaltered 
carbinol  to  produce  the  leuoo-base  of  B  greenish  blue  dye- 
stuff  of  the  triphenylmcthane  series.  The  leueo-base 
(m.pt.  J12° — 213   C)  baa  the  formula 

[C,H#N(CHJt]1CH.C,Ht[N(CH,)tJ.CO.CaH4N(CH8)i) 

the  oarbonyl  group  being  in  the  ortho-position  to  the 
methane  carbon  atom.  The  zinc  chloride  double  salt 
of  the  dyestufi  produces  greenish-blue  shades  on  tannin- 
mordanted  cotton  and  on  wool  and  silk. — A.  S. 


•2-Mtthijkinthriuiuinonc  :    Investigations  on 


-.     P.    Ull 
mann  and  K.   L.  Klingenberg.     Ber.,   1913,  46,  712 — 
726. 

The  method  of  Thiele  and  Winter  (Annalen,  1900,  311, 
353)  is  the  most  suitable  one  for  the  preparation  of  small 
quantities  of  anthraquinone-2-aldehyde  by  the  oxidation 
of  2-methylanthraqumone,  but  it  is  too  costly  for  larger 
quantities.  The  authors  used  a  modification  of  the 
method  described  in  Eng.  Pat.  16,632  of  1905  (this  J., 
1906,  368),  according  to  which  the  2-methylanthra- 
quinone  is  brominated  under  pressure  to  yield  oi-dibromo- 
methyl-2-anthraquinone.  and  the  latter  is  converted  into 
ant  hraquinonc -2 -aldehyde  by  heating  with  concentrated 
►  ulphuric  acid.  By  dissolving  the  2-methylanthraquinone 
in  nitrobenzene  and  adding  the  bromine  very  slowly 
(during  7  hours)  at  145  — Kit)    ('..  it  was  found  possible  to 

*  bromination  at  the  atmospheric  pressure,  and  a  yield 
of  70  per  cent,  of  the  theoretical  quantity  of  the  aldehyde 
finally  obtained.  Anthraquinone-2-aldehyde  yields 
an  azine  which  dyes  cotton  from  the  vat  in  dirty  bluish- 
green  shades  changing  to  pale  yellow  in  the  air.  When 
conden-ed  with  dimethylaniline  it  yields  the  leuco-com- 
pound  of  a  green  dyestufi,  somewhat  yellower  than  Mala- 
chit.  and  Kke  the  latter,  not  fast  to  light.     Thesame 

•-compound  ■  obtained  if  the  u-dibromometh\  1- 
anthraquinone  be  u-ed  in  place  of  anthraquinonealdehyde. 
and  ooodensatkni  be  effected  on  the  water-bath  in  presence 
of  zinc  chloride.  If,  however,  w-dibromomethylanthra- 
quinone  In-  heated  rapidly  to  a  high  temperature  with 
dimethyl-,  or  preferably  with  diethyl-aniline,  a  different 
reaction  ensues,  and  a  vat  dyestufi,  identical  with  the 
Lhiaflavonc  of  Ger.  l'at.  199,766  (Fr.  Pat.  355.100  of 
1905;  th«  •!..  1905,  122:',)  l-  obtained.  This  dyestufi  has 
not  th>   <  on.-'itution  assigned  to  it  in  the  patent,  but  Ls 

Lianthnquinonylethykne,  <',  ,lk<i_.('H  :  ('Ik' !,  ,11 ,1  >_. 
When  w-dibromomethylauthraquinone  is  heated  to  240° — 
n    bromide  i-  evolved   and   2-2-dianthra- 
quinonylacetylenedibromid<  ,CuH70,.(  I'.r  :('Br:  C,4lk<)  • 

nned.     The  latter  1<  ronune  «hen  heated  iritn 

bylanilme  or  alkali  phenolate,  and  i  com  erted  into 2*2- 
diant'hraquinonyUcetylene,  (\li].()..(y:('.(\i\\J>,.  .i    \;.1 

tuff  which  five-  cotton  pale,  -omewhat  greenish  y<  How 
-had*-. — A 

.l„'/.r<//'  '         K    Hepp,   ]'.   I  hlenhuth  and   F.  Pone  I 

Bei     1918,  46,  709   -712. 

•h<-  method  of  preparing  Anthranavone  described  in 

(56,100 of  1905  :  this  J.,  1905, 
tnethyUnthraqumone     with     alkali 
b-ad  peroxide,  milk  of  lime  under  pressure,  etc.) an  aldehyde 
-hould  normally  result.     As,  however,  the  product  k  the 
ether  with  a  large  quantity  of  enthraquinone 
fie  acid,  if  i  deduced  that  the  aldehyde  in-t  formed 
nlit   up  into  the  oarboxybc  acid    end    the    alcohol, 
I    l  H  OH,  the  latter  being  converted  immediate)} 
into  the  dyestnff.     From  thi-  it  i-  concluded  that  Anthra 
fUvone  tflbene  derivative    and    not    diphthaloyl 

ant  I  Bohn    (this   •)..    1910(   819). 

of  the  d'.e-i  in 


from  ui-dibromoinethylanthraquinone  by  removing  bro- 
mine by  the  action  of  copper,  or  of  sodium  iodide  in  acetone 
solution.  Under  these  circumstances  only  a  stilbene 
derivative  could  result.  This  new  method  of  preparation 
ean  be  used  to  obtain  substituted  anthraflavones  and  a 
new  dichloroanthraflavone  is  described.  Its  dyed  shades 
hardly  differ  from  those  of  Anthraftavone  G.  (Sec  also 
preceding  abstract.)— J.  B. 


Saffron  ;    Occurrence  of  boric  acid  in 


R.  Krzizan. 


Z.  oficntl.     Chem.,  1913,  19,  90—92. 

Six  samples  of  French  saffron  of  undoubted  purity  yielded 
from  3-81  to  4-97  per  cent,  of  ash,  and  in  each  instance 
gave  a  distinct  reaction  by  the  turmeric  test  for  boric  acid. 
The  presence  of  that  acid  was  also  confirmed  by  Robin's 
test  with  tincture  of  mimosa  flowors  (this  J.,  1912,  956), 
and  by  means  of  tho  spectroscope.  Saffron  preparations 
containing,  e.g.,  10  per  cent,  of  borax  are  of  common  occur- 
rence, but  if  only  a  faint  reaction  is  given  in  the  turmeric 
test  by  the  ash  from  a  sample,  the  trace  of  boric  acid 
indicated  may  be  a  normal  constituent  of  the  plant. 

— C.  A.  M. 

Patents. 

Dye  and  process  for  preparing  the  same.     B.  S.  Summers, 
Port  Huron,  Mich.     U.S.  Pat.  1,053,676,  Feb.  18,  1913. 

The  sodium  salt  of  azoxystilbenedisulphonic  acid  (Cur- 
cumine  S)  is  heated  with  sodium  sulphide. — T.  F.  B. 

Azo  dyestuffs  of  the  anthracene  series  for  wool  ;   Process  for 

preparing .     Farbenfabr.  vorm.  F.  Bayer  und  Co. 

Ger.  Pat.  255,590,  Dec.   16,  1911. 

The  diazosulphonio  acids  of  anthra -isothiazoles  are  com- 
bined with  aceto-acetic  ester  or  its  amides  or  arylides. 

— T.  F.  B. 


2-Anthraquinone    sulphide;     Process  for   preparing . 

I.    Ullmann -Goldberg.     Ger.    Pat.    255,591,    May    12, 
1910. 

2-Anthraquinone  sulphide  may  be  obtained  by  treating 
/3-ohloroanthraquinone  with  an  alkali  xanthate.  It  dyes 
cotton  from  the  vat  yellow  shades,  fast  to  soaping,  boiling, 
and  light.— T.  F.  B. 


\'al  dyestuff  of  the  anthracene  series  ;   Process  for  preparing 

a  yellotfi ■     Chem.  Fftbr.  Griesheim-Elektron.     Ger. 

Pat.  255,641,  March  30,  1912. 

A  dyestuff  which  dyes  cotton  from  the  vat  in  yellow 
shades,  fast  to  chlorine,  is  obtained  by  heating  pyrazol- 
anthrone  with  alkali  hydroxides.      The  pyrazolanthrono 
may  lie  prepared  by  tho  elimination  of  water  from  anthra 
quinonyl-1  -hydrazine. — T.  F.  B. 


Indigoid  dyestuffs  ;    Process  for  preparing 


-.  Badische 
Anilin  und  Soda  Fabrik. "  Ger.  Pat,  255,691,  Dec.  19, 
1911. 

lsnuxvi.  or  indoxylic  acid,  or  their  honiologues  or  deri- 
vatives, are  heated  with  alkaline  substances  in  preseno 
of  water,  and  the  resulting  leuco  compounds  are  oxidised 

t.,  the  dyestuffs.     T.  F.  B. 

Condensation    products    <>j   the   anthraqtUnom     teriet    con- 

taining    nitrogen;      Preparation     of .    Farbwerke 

voi m   Kfi  i  tci.  Lucius,  und  Bruning.     Ger.  Pat.  255,821, 
Aug.  13,  1911. 
II  w.'.i.i.s  vri.i)    anthraquinonylketones    of    the    general 
formula,   A.CO.R(hal)X,   when-   A   represents     ubstituted 
or    unsubstituted    anthraquinonyl    or   anthraquinonyleni 
and    It  an   arylene   radical,  are  condensed   with  amino 
anthraquinonea     The  ketones   may  be  obtained   by  the 
condensation   of  anthraquinonecarboxylic   chlorides  with 
halogen •hydroearbona     The    product-    are   of    vahit 
tuffs  or  for  the  preparation  oi  dyestuffs. — T.  F.  I',. 
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Wool -dyestuffs   of  the   anthraquinone   series  ;    Process  for 

preparing  acid .     Farbwerke  vorm.  Meister,  Lucius, 

und  Bruning.     Ger.  Pat.  256,165,  Oct.  25,  1911. 

By  the  sulphonation  of  4-arylamino-l.l'-dianthriniides- 
dyestuffs  are  obtained  which  dye  wool  from  acid  baths 
very  fast  black  shades. — T.  F.  B. 

Vat  dyestuffs  of  the  anthracene  series  ;  Process  for  preparing 

.     Farbwerke  vorm.  Meister,  Lucius,  und  Bruning. 

Ger.  Pat,  255,822,  Oct.  10,  1911. 

4.4'-Dinitro-1.1'-dianthkimide  is  reduced  to  the  corres- 
ponding diaminodianthrimide,  which  is  then  treated 
with  an  alkaline  condensing  agent  or  with  a  metallic 
chloride,  and  the  resulting  product  is  treated  with  an 
oxidising  agent.     A  grev  vat  dvestuff  is  thus  obtained. 

— T.  F.  B. 

[Azo]  dyestuffs  of  the  anthracene  series  ;    Manufacture  of 

yellow     wool .     P.     A.     Newton.     London.     From 

Farbenfabr.  vorm.  F.  Baver  und  Co.,  Elberfeld.  Ger- 
many.    Eng.  Pat,  17,027,' July  22,  1912. 

See  Ger.  Pat.  255,590  of  1911  ;    preceding.— T.  F.  B. 

Diuzotisable  [azo]  dyestuffs  ;  Process  for  producing  — — 
Farbenfabr.  vorm.  F.  Bayer  und  Co.  Fr.  Pat.  448,362. 
Sept.  16,  1912.     Under  Int.  Conv..  Sept.  25,  1911. 

See  Eng.  Pat.  22,529  of  1911  ;  this  J..  1912.  529.— T.  F.  B. 

.4 so    dyestuffs;     Production    of .     Farbenfabr.    vorm. 

F.  Bayer  und  Co.  Fr.  Pat.  448,759,  Sept.  26,  1912. 
Under  Int.  Conv.,  Oct.  9,  1911. 

See  Ger.  Pat.  253,933  of  1911  ;  this  J.,  1913,  79.— T.  F.  B. 

[Azo]  dyestuff  suitable  for  the  preparation  of  lakes  ;  Pro- 
duction  of  a   greenish-yellow .     Farbenfabr.    vorm. 

F.  Baver  und  Co.  Fr.  Pat.  448,958.  Oct.  2,  1912. 
Under  Int.  Conv.,  Oct.  12,  1911. 

See  Eng.  Pat,  23,791  of  1911  ;  this  J.,  1912.  634.— T.  F.  B. 

Dianthraquinonyl  thio-elhers  ;    Manufacture  of .     P.  A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  Eng.  Pat.  17,467, 
July  27,  1912. 

See  Ger.  Pat.  254,561  of  1912  ;  this  J.,  1913,  188.— T.F.B. 

Anthraquinone    derivatives  ;     Process   for    producing . 

Farbenfabr.  vorm.  F.  Baver  und  Go.  Fr.  Pat.  448,066. 
Sept.  7,  1912.     Under  Int.  Conv..  Sept.  14.  1911. 

See  Ger.  Pat.  253,089  of  191 1  ;  this  J.,  1913,  16.—  T.  F.  B. 

Vat    [anthracene]    colouring-matter  ;     Blue-green .     H. 

Wolff,  Mannheim,  Assignor  to  Badische  Anilin  and 
Soda  Fabrik.  Ludwigshafen  on  Rhine.  German  v. 
U.S.  Pat.  1,054,888,  March  4,  1913. 

See  (Jer.  Pat.  242,621  of  1911  ;  this  J..  1912,  278.—  T.F.  B. 

Vat  dyestuff--  and  process  for  producing  them.  Badische 
Aniiin  und  Soda  Fabrik.  Fr.  Pat.  447,971.  June  25, 
1912.     Under  Int.  Conv.,  Oct.  12,  1911. 

See  Rng.  Pat,  2346  of  1912  ;   this  J.,  1912,  1025.—  T.F.  fi. 

Vat  [anthracene]  dye  ;     Yellow .     U.  Nissen,  Feehcn- 

heim,  and  E.  Saul,  Frankfort,  Germany,  Assignors  to 
Cassella  Color  Co.,  New  York.  U.S.  Pat.  1,055,287. 
March  I,  1913. 

See  Eng.  Pat.  28,874  of  191 1  ;  this  J.,  1912,  867.— T.  F  B. 

[/Iso]   dyestuffs  for    wool  ;     Process   for    milking    red . 

Farbwerke  vorm.  Meister,  Lucius,  und  Bruning.  Fr. 
Pat.  448,442.  Sept.  18,  1912.  Under  Int.  Conv..  Dec.  6, 
1911. 

See  Eng.  Pat.  21,729  of  1912;  this  J.,  1912.  1 174.— T.F.B. 


Lakes  [from  azo  dyestuffs]  ;  Process  for    making    reddish 

blue .      Farbwerke     vorm.     Meister,    Lucius,    und 

Bruning.     Fr.     Pat.     448.956,     Oct.     2,     1912.     Under 
Int.  Conv.,  March  15,  1912. 

See  Eng.  Pat.  23,427  of  1912  ;   this  J.,  1913,  97.— T.F.B. 
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Fibres  of  animal  and  vegetable  origin  ;  Identification  of . 

W.    P.    Dreaper.     J.    Soc.    Overs   and   Col.,    1913,    29, 
78—79. 

The  reagent  used  is  made  by  adding  2  gnus,  of  sodium 
hydroxide  in  30  c.c.  of  water  to  2  grms.  of  lead  acetate 
in  50  c.c.  of  water.  The  mixture  is  boiled  until  clear, 
cooled  to  about  60°  C,  and  0-3  grm.  of  Magenta  in  5  c.c. 
of  alcohol  added.  The  volume  is  made  up  to  100  c.c,  and 
the  solution  filtered  if  necessary.  A  portion  of  the  fabric 
is  heated  in  this  solution  nearly  to  the  boiling  point  for 
two  minutes,  then  washed  and  finally  treated  with  dilute 
acetic  or  formic  acid.  After  drying,  silk  will  be  found  to 
be  coloured  red,  wool  black  or  dark  brown,  and  cotton, 
artificial  silk  or  other  vegetable  fibre,  will  have  remained 
white.  A  solution  of  litharge  in  sodium  hydroxide  may 
also  be  used  and  the  Magenta  may  be  replaced  by  picric 
acid.  Artificial  silk  is  readily  detected  in  the  presence  of 
real  silk  by  this  test.  A  method  of  identifying  silk  in 
admixture  with  wool  is  to  place  a  length  of  the  yarn  on  a 
microscope  slide  under  a  cover-glass  and  allow  a  drop  of 
concentrated  sulphuric  acid  to  work  its  way  in  between 
the  two  surfaces  by  capillary  action.  Within  two  minutes 
the  silk  will  be  seen  to  have  dissolved,  leaving  the  wool 
intact.  Lecompte's  test  can  be  considerably  shortened 
and  at  the  same  time  performed  in  daylight  by  boiling  the 
fabric  for  two  minutes  with  a  solution  of  0-5  grm.  of  sodium 
nitrite  in  10  c.c.  of  water  to  which  a  few  drops  of  hydro- 
chloric acid  are  added.  The  fibre  is  then  introduced  into 
the  alkaline  p-naphthol  solution,  which  is  brought  to  the 
boil.  Ordinary  silk  takes  a  dark  red  colour,  Tussah  or 
wild  silk  a  dark  chocolate  brown.  Vegetable  fibres 
are  not  coloured.  Tussah  silk  can  be  differentiated  from 
ordinary  silk  by  Millon's  reagent  [a  solution  of  1  part  by 
weight  of  mercury  dissolved  in  1  part  by  weight  of  nitric 
acid  of  sp.  gr.  1-4,  and  diluted  with  twice  its  volume  of 
water],  with  which  it  gives  a  deep  brown  against  the  red 
of  ordinary  silk  ;  it  also  merely  becomes  transparent  when 
boiled  with  concentrated  hydrochloric  acid  or  5  per  cent, 
caustic  soda  solution,  whereas  ordinary  silk  dissolves 
completely.  Degummed  Tussah  silk  dissolves  in  boiling 
concentrated  nitric  acid  in  thirty  seconds,  giving  a  darker 
coloured    solution    than    that    yielded    by    ordinary    silk. 

B. 


Cellulose    esters    of   benzoic    acid    and    its    derivatives.     Q. 

Hauser  and  H.  Mnsohner.     Z.  angew.  ('hem.,  1913.  26. 

137—139. 
The  authors  have  investigated  the  conditions  of  the 
formation  of  cellulose  benzoatea  l>y  the  action  of  benzoyl 
chloride  upon  cellulose  and  sodium  hydroxide.  Cross  and 
Bevan  had  previously  described  a  fibrous  cellulose 
monoben/.oate  insoluble  in  organic  solvents  and  a 
soluble  structureless  dibeasoate.  The  authors  hav< 
failed  to  prepare  either  of  these  compounds  and  in  tad 
could  not  prepare  any  ester  at  all  when  fibrous  ootton 
cellulose  was  employed  Bydroeellulose,  however,  was 
found  to  be  more  reactive  and  gave  a  satisfactory  prodool 
under  the  following  conditions  :  8-1  wine,  of  hydroceUulost 
were  saturated  with  20  grms.  of  benzoyl  chloride  and 
treated.  whiLst  cooling,  with  60  grms.  of  a  20  per  oent 
solution  of  sodium  hydroxide,  the  product  beuig  washed 
with  water,  alcohol  and  ether.  Analysis  of  the  product 
-ave  figures  corresponding  to  a  hydrooeUulose  mono. 
benzoatc  on   the  (',..    basis    (hemi  hen/.oate  on   I  rotf   and 
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Bova.i's  basil ).  The  concentration  of  the  sodium  hydrox- 
ide has  no  influence  on  the  degree  of  ben zo via t ion 
but  onlv  determines  complete  formation  of  the 
nionobenzoate  ;  there  is  DO  advantage  in  using  a  soda  lye 
stronger  than  20  per  cent.  Similar  experiments  with 
m-nitrobonzoyl  chloride  at  a  temperature  of  40s  C.  yielded 
no  ester,  but  with  p-cldorobenzoyl  chloride  a  mono- 
.substituted  ester  on  the  C1:  bash  «as  obtained  ;  partial 
ritication  wu  obtained  with  />-broinobenzoyl  chloride 
and  a  full  mono-tstcr  with  p-tohiyj  chloride. — .7.  F.  B. 

Resinous    woods  ;     1'ulp,    pajKi    and   other   product*  from 

waste .     F.  P.  Witch  and  ,!.  L.  Merrill     U.S.  Dent. 

Bgrio.,  Bureau  of  them..  Bull.  No.  159,  Jan.  18,  1913. 

n 

Ix  the  ntJDOOB  pine  forest.-  of  the  Southern  States  it  is 
estimated  that  5.000.000  cords  of  waste  wood  arc  left  annu- 
ally in  the  forest  ;  of  this  about  one-half  resists  decay  and 
in  the  shape  of  ihe  resinous  hearts  of  the  trees  is  available. 
i-  "  light  wood  "  (see  this. I..  191 1 ,  93+).  and  being  extremely 
rich  in  resin  i-  suitable  for  the  recovery  of  resin  products. 
In  addition  to  the  "  lightwood."  the  stumj)s  on  the  cut-over 
lands  and  the  saw-mill  slabs  and  edging  are  also  available, 
bringing  the  annual  production  of  waste  up  to  8,000,000 
.-.  The  production  of  turpentine  and  rosin  products 
would  be  most  profitably  combined  with  the  manufacture 
of  paper  pulp  from  the  extracted  wood,  such  pulp  being 
suitable  for  i  I  rang  wrapping  papers.     Two  methods 

are  available  for  such  combined  exploitation  :  ( 1 )  the  wood 
may  be  treated  with  volatile  -olvents.  in  which  case  turpen- 
tine oil  and  rosin  are  recovered  from  the  wood  before 
•i  ;  <2)  the  wood  may  be  distilled  with  steam  in  the 
preliminary  of    digestion    to    recover    turpentine 

and  heavier  pine  oik,  whilst  the  destructive  distillation  of 
the  raainoiH  black  lyes  will  yield  rosin  spirit,  rosin  oil. 
acetone,  creosote  and  methyl  alcohol.  The  authors' 
investigations  deal  with  the  latter  method  of  exploitation, 
the  experiments  being  carried  out  on  an  average  specimen 
->f  long-leal  yellow  pme  "lightwood."  The  chips  of  wood, 
suitably  graded,  were  treated  in  ■  rotary  digester  with  a 
dihr  tie  lye  and   heated   under  a  steam  pressure  of 

40 — GO  lb.  per  M}.  in.  The  contents  of  the  digester  were 
then  allowed  to  distil  at  t hi-  pressure  and  the  volatile 
prodaeta  wen  condensed.  The  digester  was  again  closed, 
rotated  for  a  further  time  and  another  fraction  was  distilled 
off  :  thl-  operation  wa-  repeated  four  or  five  times  until 
no  appreciable  quantity  of  volatile  oil  was  obtained.  The 
pressure  in  the  digester  was  then  raised  and  the  chips 
digested  for  pulp  in  the  usual  manner.  The  black  lye 
from  the  pulp  w  a-  evaporated  to  dryness  and  destructively 
"li-uUed.  the  prodaeta  being  separated  into  light  rosin 
-  pint-,    hoary  main    oil-,    phenoloids,   and    pyroligneous 

ac*l,  -nftn  ii-ntly  rich  in  methyl  alcohol  to  make  it-  recovery 

practicable.     The  following  are   tin    approximate  <pian- 

of  product*  recovered  from  a  cord  of  4000  lb.  of  air-dry 

"hghtwood      [2200  ll>.  dry):    Refined  wood  turpentine 

oil.  I  /all-.  :  heavier  volatile  pme  oil-.  7  galls.  ;  ro-in 
-pin'.     II    gall-.:     ro-in    oil-.     HJ    gall-.;     phenoloids,    12 

falb».  :   crude  nv-thvl  alcohol,  8*5  galls.  ;    unbleached  pulj), 
MOD)      .1    K   B. 

mid  formik    hi  i4a  ;     Production   of by  boiling 

,r>**i    in/h     >i>ii;,        ||.     IWj/-t  rom.       J'a  pi«rfa  lir. ,     1013, 

11.  Wf  -  900. 
I-     '  250   .in-,   of   variou-    woods   in   the 

form  of  -awdu-t  were  digested  with  1400  grnis.  of  water 
in  a  bronze  auto*  lav-.  The  pre-nn-  m  ral«ed  in  the 
•  our  hour  to  <i  atmo-phen--  and  digestion  carried 

on  at  that  pi  I— II H  for  two  hour-.  100  c.c.  of  the  liijiior 
obtained    from    the  mixed    with    20    .   • 

phosphoric   aeid    and    distilled.     Aftei 

100  >.  I     of  diatfllate  had    Deed   collected,   water  was  added 

drop  by  drop  arid  distillation  was  continued  at  eon 

volume  until  a  further  100  <  .<     of  di-tillate.  were  obtained. 

One  portion  of  the  distillate  wai  titrated  for  the  detei 
mtnation    of   the   total   acid,    whil -t    another    portion    was 
warmed    for    2    hour->    on    the    water-hath    with    mercuric 
ox'y'.  :<<<-.f   the   formic  acid  ;    the  difference   in 

acidity  of  the  two  portions  was  calculated  as  formic  acid, 


whilst  the  residual  acidity  after  treatment  with  mercuric 
oxide  was  expressed  as  acetic  acid.  The  following 
re-ults  were  obtained  : — 


Acetic  acid 

Formic  acid 

Hatio  of  formic 

Wood. 

on  dry  wood. 

on  dry  wood. 

to  acetic  acid. 

per  cent. 

per  cent. 

Spruce 

1-53 

0-23 

1  :  6-65 

,,    ....    ... 

1-17 

0.21 

1  :  5  67 

Pine 

1-40 

0-22 

1  :  6-36 

1-24 

0-19 

1  : 6-53 

Birch     

8-18 

0-16 

1  :  19-56 

Cellulose  from 

spruce  wood 

Total  acid. 

0-08 

Thus  the  two  coniferous  woods  yielded  acetic  and 
formic  acids  in  fairly  constant  proportions,  whilst 
deciduous  wood  yielded  double  the  amount  of  acetic 
acid  and  rather  less  formic  acid.  A  similar  relationship 
exists  in  the  pyroligneous  acid  obtained  by  the  destructive 
distillation  of  the  two  types  of  wood,  so  that  acetates 
prepared  from  the  wood  of  deciduous  trees  contain  less 
formate  than  those  distilled  from  coniferous  trees. — J.  F.  B. 


Patents. 

Drying  apparatus  for  hair,  wool,  yarns,  threads  and  other 
fibrous  materials,  leather,  hide,  hide-pieces,  give  and 
the  like.  R.  Higham,  Warrington,  Lanes.  Eng.  Pat. 
3969,  Feb.  16,  1912. 

In  drying  apparatus  in  which  air  is  heated  by  passing 
through  open-ended  tubes  in  a  furnace,  a  smoke-chamber 
is  placed  at  the  back  of  the  rear  tube-plate  so  that  the 
bell-mouth  connecting  the  tube-plate  with  the  hot  air 
main  is  located  in  the  smoke-chamber  and  its  walls  are 
thereby  heated.  A  space  or  exit  is  left  below  the  rear 
tube-plate,  whereby  the  combustion  products  after  first 
being  directed  by  the  usual  bridge  upwards,  round  and 
between  the  outside  of  the  tubes,  is  then  directed  down- 
wards towards  and  through  the  exit  below  the  tube-plate 
into  the  smoke-chamber.  The  interior  of  the  air-heating 
tubes  Is  provided  with  helical  blades  to  act  as  baffle-plates 
bringing  the  air  into  more  intimate  contact  with  the 
walls.  The  tubes  are  bell-mouthed  at  the  inlet  end 
where  they  project  through  the  front  wall  of  the  furnace. 
A  door  is  provided  in  the  hot  air  main  for  regulating  the 
admission  of  cold  air  to  the  main. — J.  F.  B. 


B.  Schildc 


Textile  and  like  material*  ;    Dryers  for  — 

Maschinenfabr.  und  Apparatebau  Ges.,  Hersfeld, 
Germany.  Eng.  Pat.  15,441,  July  2,  1912.  Under 
Int.  Conv.,Nov.  14,  1911. 

The  material  to  be  dried  is  carried  through  throe  different 
drying  compartments  in  each  of  which  it  is  treated  at 
a  different  temperature  but  by  one  and  the  same  current 
of  air.  The  air  is  passed  in  succession  through  two 
vertically  separated  heaters,  and  through  several  super- 
posed layers  of  wet  material,  then  further  heated  and 
passed  through  several  superposed  layers  of  material 
partially  dried  during  the  first  passage  of  the  air ;  the 
layers  of  material  are  then  moved  singly  into  the  space 
between  the  two  preliminary  heaters  where  they  are 
finally  completely  dried. — J.  F.  B. 

Cellulose  plates  and  films  ;    Hoppers  for  producing •. 

J.   E.  Brandenberger,  Thaon-les-VosgeR,  France.     Eng. 

Pat     1064,   Feb.   17,  1912.     Under  Int.  Conv.,  Jan.  11, 

1012. 
I  s  hoppers  for  producing  plates  or  films  from  cclluloee 
solutions,  provided  with  adjustable  lips  for  varying 
the  thickness  of  the  film  delivered,  the  walls  of  the  hopper 
are  made  hollow  for  the  circulation  of  steam,  liquid  or 
gas,  in  order  to  maintain  the  collulose  solution  in  the 
hopper  at  a  suitable  temperature. — J.  F.  B. 
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Cellulose   solutions,   such   as   viscose,    in   the   manufacture 

of  artificial   silk  ;     Nozzles  far   squirting .     J.    E. 

Criggal,  Wolverhampton.     Eng.  Pat.   18,965,  Aug.   19, 
1912. 

The  nozzle,  consisting  of  a  perforated  plate  fixed  in  the 
end  of  a  tube,  is  constructed  in  separate  parts  secured  by 
folding  a  flange  on  one  part  over  a  flange  on  the  other 
part  and  then  folding  the  double  flange  so  formed  against 
the  body  of  the  nozzle.  The  one  part,  consisting  of  a 
perforated  plate,  is  very  thin  and  perfectly  uniform 
throughout,  whilst  the  other  part,  forming  the  body  of 
the  nozzle,  may  be  of  any  thickness  necessary  to  give 
the  desired  strength  for  fixing  in  the  spinning  tube. 

—J.  F.  B. 


Spraying ;  Method  of  and  means  for  applying  liquids 
or  pcwders  to  webs  of  material.  W.  Loebel,  Leipzig, 
Germany.     Eng.  Pat.  14,590,  June  21,  1912. 

The  atomised  matter,  liquid  or  powder,  is  applied  to  webs  of 
cloth  or  paper  by  means  of  a  centrifugal  sprayer.  Means 
are  provided  for  feeding  the  web  past  the  sprayer  so  that 
the  web  intersects,  in  a  direction  more  or  less  parallel 
with  the  axis  of  the  sprayer,  the  path  of  spray  ejected 
by  the  latter,  and  the  spray  sweeps  across  the  travelling 
web.  The  web  is  caused,  at  the  point  where  it  intersects 
the  path  of  the  spray,  to  conform  in  shape  to  an  arc 
struck  from  the  axis  of  the  sprayer,  by  being  guided 
between  a  curved  fixed  guide-member  and  a  curved 
resilient  guide-member,  and  a  suction  device  is  arranged 
behind  the  web  at  this  point.  Arrangements  are  made 
for  passing  a  number  of  webs  across  the  path  of  a  portion 
of  the  spray  simultaneously. — J.  F.  B. 

m 

Testing    paper    and    like   fabrics  ;     Apparatus   for . 

F.  C.  Blanchard  and  E.  B.  Crocker,  Bridgeport,  H.  E. 
Eddy,  New  York,  and  The  Ashcroft  Manufacturing 
Co.,  Bridgeport,  Conn.,  U.S.A.  Eng.  Pat.  18,672, 
Aug.  14,  1912. 

See  Fr.  Pat.  447,562  of  1912  ;  this  J.,  1913,  284.— T.  F.  B. 


Production  of  ammonia  from  nitrogen  and/or  ammonia 
yielding  compounds  [e.g.,  wool  waste].  Eng.  Pat.  7740. 
See  VII. 
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Bleaching  solutions  ;    The  action  of  neutral  salts  on  . 

S.  H.  Higgins.     J.  Soc.  Dyers  and  Col.,  1913,  29,  85—89. 

In   the   case   of   the   dyestuffs    Methyl  Orange,    Alizarin 

Sapphirole  B,  Acid  Violet  HW,  and  a  basic  blue,  it  was 

found  that  the  bleaching  of  the  solutions  by  hypochlorites 

is  accelerated  by  the  addition   of  certain  neutral  salts, 

viz.,  sodium  chloride,  sodium  fluoride,  calcium  chloride, 

)>arium    chloride,    and    potassium    bromide.     The    same 

effect  was  observed  in  the  bleaching  of  linen,  but  in  both 

cases  the  whole  of  the  acceleration  takes  place  within  the 

first  five  minutes,  after  which  bleaching  proceeds  normally. 

The  phenomenon   cannot   be  due   to   the   production   of 

•hlorine  according  to  the  equation  :  NaOCl+NaCl+H20  = 

-NaOH4-Cl2,   as    calcium   chloride   and   sodium   fluoride 

have  precisely  the  same  effect  as  sodium  eldoride.     This 

\planation  is  also  disproved  by  the  fact  that  the  accelera- 

ion  is  a  sudden  one  and  is  of  short  duration,  while  the 

"•action  represented  by  the  above  equation  would  result 

n  a  steady  acceleration,  chlorine  being  produced  so  long  as 

my  hypochlorite  remained.     In   bleaching  l«y  means  of 

hlorine  water,  sodium  chloride  and  calcium  chloride  sf  imu- 

ited  the  action,  but  sodium  fluoride  did  not.     Bromine 

nd  the  hypobromites   were  found   to   behave   just   like 

hlorine  and  the  hypochlorites,  sodium  chloride  or  bromide 

'■ting  equally  well.     Hypochlorites  are  superior  bleaching 

i-'tnts  to  chlorine  and.  in  fact,  the  author  attributes  th<- 

leashing  action   of  ohlorine  water  to  the  pretence  <>f 


hypochlorous  acid.  It  is  suggested  that  these  observations 
might  be  explained  by  the  reversible  reaction  : 
NaOH  +  Clj^tHOCl  +  NaCl,  the  chlorine  produced  being 
in  the  nascent  state  and  therefore  very  reactive.  The 
production  of  nascent  chlorine  would  account  for  the 
stimulation  of  the  action  of  bleaching  powder  by  calcium 
chloride  according  to  the  equation  ; 

CaCL_+2HOCl-Ca(OH)2+2< '!,. 

The  accumulation  of  lime  tends  to  reverse  the  reaction, 
hence  the  effect  is  not  continuous.  After  the  initial 
stimulus  of  course  the  reaction  is  continued  by  the  pro- 
duction of  oxygen  from  the  hypochlorous  acid.  The 
action  of  carbon  dioxide  on  bleaching  powder  can  be 
explained  by  the  same  equation,  the  carbon  dioxide  merely 
removing  the  lime  from  solution  and  determining  the 
direction  of  the  reversible  reaotion.  The  lack  of  any  effect 
in  the  case  of  mercuric  chloride  would  be  explained  by  the 
known  preponderance  of  the  reaction  in  one  direction 
under  the  conditions  of  the  experiments.  The  evolution 
of  oxygen  from  bleaching  powder  was  found  to  be  analo- 
gous to  the  production  of  oxygen  by  heating  potassium 
chlorate,  the  oxides  of  copper,  iron,  cobalt,  manganese 
and  chromium  having  a  stimulating  effect,  those  of  zinc 
and  magnesium  a  negative  effect.  Neutral  salts  (sodium 
chloride,  sulphate  and  nitrate)  were  also  found  to  have  a 
"  catalytic  "  influence  in  accelerating  the  oxidation  of 
oxalic  acid  by  potassium  permanganate. — J.  B. 

Neutral  sail  reactions  [in  dyeing,  etc.].     M.  Fort.     J.  Soc. 
Dyers  and  Col.,  1913,  29,  80—85. 

The  action  of  wreak  bases  on  the  salts  of  strong  bases  and 
of  weak  acids  on  the  salts  of  strong  acids,  resulting  in  the 
setting  up  of  an  equilibrium  in  which  a  certain  amount  of 
the  strong  base  or  strong  acid  is  set  free,  appears  to  be 
general.  Hence,  when  the  weakly  acid  alizarin  is  boiled 
with  sodium  sulphate,  sodium  alizamte  is  formed.  Sodium 
chloride  docs  not  behave  similarly  to  sodium  sulphate,  be- 
cause of  the  fact  that  hydrochloric  acid  is  a  stronger  acid 
than  sulphuric  acid.  If,  however,  nitro-alizarin  be  used, 
which  is  somewhat  more  strongly  acid,  sodium  chloride 
gives  a  neutral  salt  reaction  and  a  colouration  is  obtained 
owing  to  the  formation  of  sodium  nitroalizarate.  On  the 
other  hand  when  a  weak  base  is  employed  as  the  indicator, 
an  acid  reaction  should  be  shown  by  neutral  salts.  This 
is  the  case,  and  rosaniline  base  when  boiled  with  sodium 
chloride  gives  the  pink  colouration  of  Magenta.  Double 
neutral  salt  reactions  should  also  be  possible  between  two 
salts  containing  different  acids  and  bases  in  combination. 
That  this  is  the  case  is  shown  by  the  fact  that  neither  calcium 
sulphate  nor  sodium  chloride  solution  can  affect  alizarin 
on  boiling,  yet  a  mixture  of  the  two  gives  a  colouration, 
sodium  sulphate  evidently  being  formed.  The  apparent 
alkalinity  of  a  boiling  solution  of  sodium  sulphate  is  thus 
explained,  and  Kraus's  theory  that  the  action  of  sodium 
sulphate  in  dyeing  is  due  to  its  alkalinity  when  boiling  is  dis- 
posed of.  The  author  thinks  that  the  action  of  sodium  sul- 
phate on  wool  is  due  to  neutral  salt  reactions  in  which  t  be 
wool  figures  as  a  weak  acid  or  a  weak  base.  The  reactions 
may  be  represented  by  the  equations  :  ( 1 )  wool-f  HoO^  wool 
hydrate  (basic  and  acid).  (2)  wool  hydrate  +  Na.2S04  + 
water  ^t  wool  hydrate  sulphate  +  NaOH,  and  (3)  wool 
hydrate  +  NaOH  n  sodium  wool  hydrate  +  water. 
The  reaction  (2)  is  a  neutral  salt  reaction  and  would  go 
mainly  in  the  -*■  direction,  favoured  by  localisation 
and  by  the  relative  insolubility  of  wool  hydrate  Bulpll 
The  injurious  effect  of  sodium  sulphate  on  the  lustre  oi 
wool  is  probably  due  to  the  removal  oi  one  constituent 
of  hydrolysed  wool  by  the  caustic  alkali  liberated,  whioh 
would  have  a  wor-e 'result  than  when  the  whole  of  the 
wool  hydrate  passed  into  solution,  as  i*  the  case  when  watar 
alone  is  used.  The  author  has  found  that  the  addition  of 
glue  to  the  bath  considerably  minimises  the  had  easel  »f 
sodium  sulphate. — J.  B. 


Indigo  rat  for  eoMon  yam;    An   imfnvti 


\\.    H. 
'n'lowiV.     J.  So>.    Dyers  and  OoL,  1918,  29,  71—72. 
Tiik  vat  is  set  with  much  leas  caustii  sods  than  i-  usual 
foi  a  hydrosulphite  vat  and  an  addition  of  common  sail 
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or  Glauber*  salt  Ls  made.  The  result  is  that  with  one  dip 
a  shade  can  be  produced  equal  in  strength  to  that  obtained 
bv  three  or  tour  dips  in  the  ordinary  zinc-lime  or 
copperas  vat.  and  considerably  superior  in  fastness  to 
rubbing  and  washing.  A  special  machine  has  been 
designed  to  minimise  the  amount  of  handling  and  to 
ensure  thorough  squeezing  of  the  yarn  the  moment  it  leaves 
the  vat.— J.  1'.. 


Iltlindoue  colours  on  wool.     H.  Kiimmerer.     J.   Soc.  Dyers 
and  Col.,  1913,  29,  68—70. 

Those  of  the  Helindone  colours  which  are  suitable  for 
wool  dyeing  belong  to  the  Indigo  or  Thioindigo  class,  for 
instance  Helindone  Blue  2B  (mainly  5-5'-dibromoindigo), 
H.  Red  B  (dichlorothioindigo),  H.  Red  3B  (dichloro- 
dirnethvlthioindigo).  H.  Orange  R  (6-6'-diethoxythio- 
indigo),"  H.  Fa-t  Scarlet  R  (broniinated  H.  Orange  R)  and 
H.  Grey  2B  (5-5'-diaminothioindigo).  The  colours  of  the 
anthraquinone  series  with  a  few  exceptions  (H,  Blue  3G) 
are  unsuitable  owing  to  the  high  temperatures  and  the 
excess  of  alkali  required  for  dyeing.  The  vat  is  prepared 
with  hydrosulphite,  caustic  soda  and  whatever  additions 
are  necessary,  e.g.,  "  Turcon  oil,"  glue  and  sometimes 
ammonia.  The  water  in  the  dye-vat  should  be  treated 
with  a  little  sodium  carbonate  and  hydrosulphite  in  order 
to  precipitate  any  lime  and  remove  dissolved  oxygen. 
The  vat  should  be  distinctly  alkalino  and  is  worked  at 
-76*  C.  Helindone  Yellow  CG,  however,  can  be  dyed 
at  50°  C,  which  enables  it  to  be  used  along  with  indigo. 
After  dyeing  for  half-an-hour  the  material  is  squeezed  and 
oxidised  in  a  warm  place.  Souring  Ls  advisable  when  any 
hydrosulphite  Ls  likely  to  be  left  in  the  material,  as  this 
causes  considerable  falling-off  in  the  fastness,  especially 
to  light.  In  stubbing  dyeing  it  is  necessary  to  sour 
after  dyeing,  otherwise  the  "alkali  causes  electrification  in 
spinning.  The  colours  are  fast  to  carbonising,  milling, 
potting  and  acids,  while  the  fastness  to  light  is  unexcelled. 
In  the  discussion  it  was  pointed  out  that  wool  dyed  with 
Helindone  colours  gave  on  combing  twice  the  percentage 
of  noil  compared  with  undyed  wool  but  less  than  in  the 
case  of  wool  dyed  with  indigo  and  topped  with  an  after- 
chrome  colour.  The  reduction  in  strength  of  the  yarn  Ls 
PSty  slight,  however,  whereas  in  the  case  of  the  topped 
indigo  it  was  considerable.  The  milling  properties  of 
wool  are  also  less  affected  by  Helindone  colours  than  by 
the  topped  indigo.  There  Ls  no  relation  between  the 
fastness  to  fight  of  Helindone  colours  on  wool  and  on 
cotton. — J.  B. 


The  aclioi<  >j  neutral  salts  on  bleaching  solutions.     S.   H. 
Higgina.     See  Scottish  Section,  p.  350. 

Patents. 

SjMMM;  Process  of .     P.  A.  Newton,  London.     From 

Farbenfabr.   toam,   F.   Baver  and  Co.,  Elberfeld,  Ger- 
many.     Eng.  Pat.  14.1.%,* June  17,  1912. 

Violet  shades,  fast  to  washing,  are  produced  on  vegetable 
fibres  by  after-treating  with  formaldehyde  goods  dyed 
with  either  of  the  dyestafh  :  resorcinol-1.6-  or  1.7-naphthyl- 
aminesulphonic    acid-diaiiL-idine-resorcinol    or   resorcinol- 

or    1.7-naphthylamineMilphonie    acid-diani.-idine-1.6- 
or  1.7naphthylamine-ulphonie  aeid-n    op  in<>l. — J.  B. 

h<l*inq  wool  and  hair  hats  (shapes)  ;  Machine  for  mordanting 

and .    G.   Boari   Nachfolger,    Vienna.     Eng.    Pat 

16,721,  July  17,1912.     Under  L  ,  Sept.  30, 1911' 

A   ncTavouLAB   dye-Tat   Ls    fitted    with   a    perforated 

cylindrical  lining.     The  goods  and  liquor  an-    tirred  by 
me&iu  of  arms  or  paddli     fitted  to  a  shaft  which  form 
the  axi-i  of  the  imaginary  ' ylinder  of  which  the  lining 
part.     The  shaft  ttaUe  mechanism  in  snch 

a  way  that   the  arras  have  a  pendulum  motion,  swinging 
backwards    and    forwards    ov<  r    the    cylindrical    lining 
The  am  an:  rotatabh-  in  sad  carry  a 

gear  wheel  uhi'  h  at  th<-  end  of  oka  engages  a  revolv- 

ing  worm  whed  for  a  ihoti  time.  — J.  B, 


Dyeing  silk  and  mordanted  or  unniordanted  wool ;   Process 
for .     A.Daniel.     Gor.  Pat,  254,360,  Oct.  11,  1911. 

When  silk  or  mordanted  or  unniordanted  wool  is  saturated 
with  an  ammoniacal  sugar  solution,  and  then  heated  under 
pressure  or  steamed,  brown  shades  are  produced  which 
aro  fast  to  light,  washing,  and  acid. — T.  F.  B. 


Red  dyeings  on  the  fibre  ;    Process  for  producing 


-[by 

means  of  azo  dycstujfs].  Farbwerke  vorm.  Meister, 
Lucius,  und  Bruning.  Ger.  Pat.  255,116,  Feb.  10, 
1911.  Addition  to  Ger.  Pat.  252,575  (this  J.,  1912, 
1122). 

In  place  of  using  the  diazo  compounds  of  m-amino-7-5- 
hydroxy-7-sulpho-2-naphthylbenziminazole,  as  in  the 
principal  patent,  it  Ls  proposed  to  use  tho  diazo  com- 
pounds of  other  derivatives  of  2.5.7-aminonaphthol- 
sulphonic  acid,  which  are  substituted  in  the  amino-group 
by  a  radical  containing  one  or  two  amino-aryl  groups, 
and  in  which  there  Ls  a  ring-structure  linking  the  nitrogen 
of  the  amin'onaphtholsulphonic  acid  with  the  naphthalene 
or  aryl  nucleus  by  way  of  a  carbon  or  nitrogen  atom. 
When  the  dyeings  are  treated  with  nitrodiazobenzene, 
the  results  are  similar  to  those  obtained  by  the  process 
described   in   the  chief   patent. — T.  F.  B. 

Dyeings  on  cotton  [with  azo  dyestuffs]  which  can  be  discharged  ; 

Process  for  producing .     Farbwerke  vorm.  Meister, 

Lucius,  und  Bruning.  Ger.  Pat.  255,253,  Oct.  6,  1911. 
Addition  to  Ger.  Pat.  246,288. 

The  dyestuffs  obtained  by  combining  diazotised  1.8- 
aminonaphthol-5.7-disulphonic  acid  with  m-diamines  are 
developed  on  the  fibro  by  moans  of  nitrodiazobenzene. 
Blackish  brown  dyeings,  fast  to  washing  and  easily 
discharged,  are  thus  produced. — T.  F.  B. 

Dyeings ;     Process   for    increasing    the   fastness    of  ■ 


Farbwerke  vorm.  Meistor,  Lucius,  und  Bruning.     Ger- 
Pat.  255,117,  Juno  1,  1912. 

It  is  stated  that  the  fastness  to  light  of  dyeings  may  bo 
increased  very  considerably  by  treating  the  dyed  goods 
with  salts  of  metaphosphoric  acid. — T.  F.  B. 

Velvets,  plush,  and  other  material  for  upholstery  ;    Process 

for  rendering dustproof.      J.    Mendess,   Gravesend. 

Eng.  Pat.  12,128,  May  22,  1912. 

Upholstering  material  is  rendered  dustproof  by  giving 
it  on  the  back  a  coating  of  collodion  rendered  flexible 
by  mixing  with  it  vegotable  or  mineral  oils  and  camphor. 

— J.  B. 

Figured  velvet,  plush,   elc.  ;    Process  for  producing . 

L.  Cassella  und  Co.     Ger.  Pat,  254,090,  Nov.  12,  1911. 

To  produce  figured  effects  on  velvet,  plush,  and  like  goods, 
it  Ls  proposed  to  remove  tho  lustre  from  portions  of  tho 
surface.  With  cotton  goods  this  can  be  effected  by 
treatment  with  caustic  soda,  while  for  silk  or  wool  goods 
calcium  thiocyanate  and  zinc  chloride  give  the  best 
results.— T.  F.  B. 


VII.— ACIDS;     ALKALIS;     SALTS;     NON- 
METALLIC    ELEMENTS. 

Sulphuric   acid   chamber;     The   new   high  form   of . 

F.  J.  Balding  and  W.  R.  Cathcart.     J.  Ind.  Eng.  Chem., 
1913,5,223—231. 

An  Account  of  the  Falding  sulphuric  acid  chamber 
this  J.,  1909,  1032),  including  some  results  obtained 
therewith  in  technical  practice.  Plants  have  b 
erected  in  tho  United  States  at  Vandergrift,  Pa.  (1  chamber), 
at  (oppcrhill,  Tenn.  (36  chambers  for  tho  production 
of  sulphuric  acid  from  copper  smelter  gases),  and  at 
Marquette,  Mich  (1  chamber)  ;  also  in  Canada  at  Sydney, 
Nova    Scotia     (1    chamber),    and   at     Saulto   Ste.   Marie 
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(1  chamber).  These  are  all  stated  to  have  given  satis- 
factory results,  and  the  advantages  claimed  for  the 
tall  form  of  sulphuric  acid  chamber  in  regard  to  saving 
of  lead  and  ground  space,  greater  efficiency,  economy 
of  labour,  etc.,  have  been  substantiated.  It  is  stated  that 
the  chambers  can  be  worked  uniformly  with  a  nitre- 
consumption  of  1 — 1-5  per  cent.,  using  6 — 7  cb.  ft.  of 
chamber  space  per  pound  of  sulphur  burned,  and  that 
the  cost  of  repairs  is  about  20  per  cent,  of  that  usually 
attending  the  system  of  horizontal  chambers. — A.  S. 


Ammonium  sails ;    Distillation   and  sublimation   of- 


under  diminished  pressure.     R.  Escales  and  H.  Koepke. 
J.  prakt.  Chem.,  1913,  87,  258—279. 

The  chief  results  of  the  authors'  experiments  are  sum- 
marised in  the  following  table,  showing  the  temperatures 
at  which  a  number  of  ammonium  salts  sublime  (s)  or 
distil  (d)  without  decomposition  at  a  pressure  of  10  mm.  : — 


Normal  salt. 


Tempera- 
ture. 


Acid  salt. 


Tempera- 
ture. 


°C. 

°c. 

Formate 

90-140  (s) 

Acetate 

67(d) 

Acetate 

90  (s) 

Propionate 

73(d) 

Thiocyanate 

165  (d) 

Butyrate 

78(d) 

Cyanai  e 

160-190  (s) 

Glycollate 

160  (d) 

Nitrite 

70  (s) 

Lactate 

145  (d) 

Sulphite 

70-120  (s) 

Benzoate 

60-130  (s) 

Di-acid  salt : 

Salicylate 

90-150  (s) 

Valerate 

Bicarbonate 

40-120  (s) 

(CsH902NH4,2C5H,o02) 

79(d) 

Propion-acetate 

(C2H302NH4,C3Hc02) 

68(d) 

Butyro-acetate 

73(d) 

(C2H302NH4,C4H802) 

The  normal  ammonium  salts  of  propionic,  butyric, 
glycollic,  lactic,  benzoic,  and  salicylic  acids  when  heated 
in  vacuo  (10  mm.  pressure)  yield  sublimates  or  distillates 
of  the  corresponding  acid  salts  ;  ammonium  thiosulphate 
is  decomposed  with  formation  of  sulphite  and  sulphur. 
Ammonium  carbamate  is  dissociated  into  ammonia  and 
carbon  dioxide,  which  do  not  re-combine.  Urea  and 
thiourea  yield  sublimates  of  ammonium  cyanate  and 
thiocyanate  respectively.  A  sublimate  of  ammonium 
nitrite  was  obtained  on  heating  a  mixture  of  sodium 
nitrite  and  ammonium  sulphate  in  vacuo  (10  mm.). 
Ammonium  sulphate  and  persulphate  yielded  the  corres- 
ponding acid  salts  which  did  not  distil  at  temperatures 
up  to  300°  C— A.  S. 


Aluminium    nitride;     Formation    of from    alumina, 

carbon,  and  nitrogen.     W.  Fraenkel,  P.  Askenasy,  and 
J.  Silbermann.     Chem.-Zeit.,  1913,  37,  334. 

With  mixtures  of  pure  alumina  and  lampblack,  notable 
absorption  of  nitrogen  took  place  at  1400°  C.  ;  the 
absorption  was  more  rapid  at  1500°  C.  (about  7  per  cent, 
of  nitrogen  absorbed  in  half  an  hour,  14  per  cent,  in  1  hour), 
whiLst  at  a  little  above  1500°  C,  the  velocity  increased 
rapidlv,  high  yields  of  aluminium  nitride  being  obtained 
in  a  short  time  at  1550°  C.  At  1600°  C.  absorption  took 
place  just  as  rapidly  with  a  mixture  of  50  per  cent,  each 
of  carbon  monoxide  and  nitrogen  as  with  pure  nitrogen, 
but  more  slowly  with  a  mixture  containing  75  per  cent,  of 
carbon  monoxide.  It  is  probable  that  there  is  an 
equilibrium  at  1600°  C.  in  presence  of  carbon  monoxide 
and  nitrogen  corresponding  to  a  concentration  of  about 
80 — 90  per  cent,  of  carbon  monoxide.  Under  suitable 
conditions  alumina  and  lampblack  interact  at  1500°  C. 
to  form  aluminium  carbide. — A.  S. 


Magnesite  ;    Temperature  of  decomposition  of  amorphous 
.     O.  Kallauner.     Chem.-Zeit.,  1913,  37,  182. 

Amorphous  magnesite  begins  to  dissociate  at  about  500°  C, 
but  the  greater  part  of  its  carbon  dioxide  is  evolved 
(suddenly  at  620°— 625°  C— O.  R. 


Carbonates ;      Temperatures     of     decomposition     of , 

K.  Friedrich.     Centralbl.  f.  Mineralogie,  1912,  616—626. 
651—660,  684—693.     Tonind.-Zeit.,  1913,  37,  416—417. 

The  author  subjected  a  number  of  pure  mineral  carbonates 
in  the  form  of  fine  powder  to  the  heating  action  of  an 
electric  current,  which  was  so  regulated  as  to  raise  each 
specimen  to  a  temperature  of  1130°  C.  within  an  hour. 
The  periods  of  time,  during  which  heating  was  in  progress, 
and  the  corresponding  temperatures  were  plotted  on  curves, 
which  indicated  for  each  substance  under  examination 
the  point  at  which  absorption  of  heat  began,  and  the  point 
at  which  it  reached  a  maximum.  The  former  indicated 
the  temperature  of  incipient  dissociation  (a)  and  the 
latter  the  temperature  of  maximum  decomposition  (b) 
respectively,  in  all  cases  except  those  of  barium  and 
strontium  carbonates,  which  were  found  to  undergo 
molecular  transformations  at  temperatures  about  300°  C. 
below  their  temperatures  of  decomposition.  The  values 
of  (a)  and  (6)  for  the  different  minerals  examined  are  as 
follow  :— for  cerussite  (PbC03),  (a)  about  315°  C,  (6) 
335°  C.  ;  smithsonite  (ZnC03),  (a)  about  395°  C,  (6) 
440°  C.  ;  siderite  (FeC03),  (a)  about  400°  C.  (?),  (6) 
460°— 500°  C.  ;  basic  lead  carbonate,  (a)  430°  C,  (6) 
460°  C.  ;  rhodochrosite  (MnC03),  (a)  510°(?)— 525°  C, 
(6)  550°— 570°  C.  ;  magnesite  (MgC03),  (a)  570°  C, 
(b)  600°  C.  ;  calcspar  and  aragonite  (CaC03),  (a)  895°  C, 
(6)  910°  C.  ;  strontianite  (SrC03),  (a)  over  1130°  C.  ; 
witherite  (BaC03),  (a)  over  1100°  C— 0.  R. 


Monosulphides  of  the  alkali  metals.     E.  Rengade  and  N. 
Costeanu.     Comptes  rend.,  1913,  156,  791—793. 

The  anhydrous  sulphides  are  obtained  by  heating  excess  of 
the  pure  metal  and  sulphur  in  an  inverted  glass  U-tube. 
The  metal  and  sulphur  are  placed  in  opposite  limbs  of  the 
tube,  which  are  connected  by  a  capillary  portion.  The 
whole  is  exhausted  and  then  heated  to  200°— 300°  C.  The 
combination  takes  place  entirely  in  one  limb,  and  when  it  is 
complete  the  excess  of  metal  is  distilled  into  the  other  limb 
and  the  sulphide  sealed  off  at  the  capillary.  The  products 
are  white  and  crystalline,  becoming  yellow  on  heating.  The 
sulphides  are  less  soluble  in  the  molten  metal  than  the 
oxides  and  consequently  crystallise  less  easily.  This 
solubility  increases  with  the  atomic  weight  of  the  metal, 
and  is  so  slight  in  the  case  of  sodium  that  it  is  difficult  to 
get  sodium  sulphide  definitely  crystalline.  On  heating  to 
the  softening  point  of  glass,  the  sulphides  melt,  forming 
polysulphides  and  giving  off  vapour  of  the  metal.  They 
are  very  oxidisable  and  burn  readily  in  air.  With  the 
exception  of  sodium  sulphide,  which  is  fairly  stable, 
they  are  very  deliquescent. — W.  H.  P. 


Sulphurous  acid;  Action  of upon  the  sulphides  of  iron, 

zinc,    and   manganese.     W.   E.    Henderson    and    H.    B. 
Weiser.     J.  Amer.  Chem.  Soc,  1913,  35,  239—244. 

Two  modes  of  procedure  were  adopted.  (1).  Sulphur 
dioxide  was  passed  into  water  containing  the  freshly- 
prepared  sulphide  in  suspension,  the  containing  flask  being 
cooled  with  ice-water.  (2).  The  sulphide,  suspended  in 
water,  was  added,  in  small  portions  at  a  time,  and  with 
constant  stirring,  to  a  concentrated  solution  of  sulphur 
dioxide.  The  results  of  the  experiments  show  that  primarily 
a  double  decomposition  occurs,  and  that  this,  in  as  far  as 
the  conditions  of  the  reaction  allow  of  oxidation  of  the 
liberated  hydrogen  sulphide  by  sulphur  dioxide,  is  followed 
by  the  formation  of  a  corresponding  quantity  of  thio- 
sulphate as  a  secondary  product.  No  indication  of  the 
formation  of  other  thio-salts  is  obtained. — F.  Sodn. 


Monazite  sands  ;    Bare  earths  of  the  Carolina  .     C. 

James.  Chem.  News,  1913,  107,  110—111. 
A  solution  of  monazite  earths  was  treated  with  potassium 
sulphato  in  insufficient  quantity  to  precipitate  all  the 
cerium  metals,  and  oxalic  acid  added  to  the  filtrate. 
The  resulting  oxalates  were  ignited  to  oxides,  tin- 
oxides  dissolved  in  nitric  acid,  and  the  solution  boiled 
with  somo  of  the  original  oxalate.     Magnesium   nitrate 
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m  then  added  to  the  clear  liquid,  and  the  double  mag- 
nesium nitrates  fractionally  crystallised  from  water  acidi- 
fied with  nitric  acid.  The  mother  liquors  containing 
samarium,  etc..  were  diluted,  a  boiling  solution  of  oxalic 
acid  added,  the  precipitated  oxalates  L'nited  to  oxides,  and 
these  dissolved  in  nitric  acid,  and  the  simple  nitrates 
fractionally  crystallised  from  nitric  acid  (sp.  gr.  1-3). 
The  nitrate  solution  containing  the  yttrium  metals  was 
diluted  and  oxalic  acid  added,  and.  after  standing, 
the  oxalates  filtered  off,  converted  into  anhydrous 
sulphates,  and  fractionated  by  the  bromate  method 
(thb  J..  190$,  :>18).  The  results  of  the  investigation 
indicate  that  Carolina  monazite  contains,  in  addition 
to  lanthanum,  cerium,  praseodymium,  and  neodymium, 
considerable  amounts  of  samarium,  gadolinium,  and 
yttrium,  small  amounts  of  dysprosium,  holmium,  and 
erbium,  and  minute  quantities  of  europium,  terbium, 
thulium,  ytterbium,  etc.  Erbium  occurs  in  much  smaller 
auantities  than  holmium  and  dysprosium.  The  oxalates 
derived,  aa  above,  from  the  more  soluble  double  sulphates 
are  recommended  as  a  source  of  samarium,  gadolinium, 
europium,  terbium,  dysprosium,  and  holmium.  In 
applying  the  bromate  method,  the  material  should  be 
converted  into  nitrate  before  examining  for  holmium  and 
dysprosium  (by  observins  its  absorption  spectrum),  and 
the  solution  concentrated. — F.  Sodn. 


Radium    emanation ;     Solubility    of    in    water    as 

affected       by      temperature.      M.       Kofler.       Monatsh. 
Chem.,  1913,  34,  389-^00. 

The  following  values  have  been  found  for  the  solubility 
of  radium  emanation  in  distilled  water  (that  is,  the  equi- 
librium ratio  of  the  emanation  concentration  in  the  liquid 
phase  to  that  in  the  gaseous  phase) : — 


Temperature. 

Solubility. 

Temperature. 

Solubility. 

•c. 

°C. 

0-5 

0-52A 

60 

0-127 

17-:, 

0-283 

T4 

0-112 

3;. 

01- 

7 'J 

0-111 

41 

0-161 

82 

0-111 

:.i 

0-138 

91 

0-108 

The  temperature  coefficient  ia  of  the  same  order  of 
magnitude  as  for  other  gases,  decreasing  with  increase  of 
temperature,  and,  above  70°  C,  the  solubility  is  constant, 
within  the  limits  of  experimental  erroi ;  but  no  minimum, 
as  has  been  observed  with  helium  and  hydrogen,  is  shown 
on  the  solubility  curve,  although  it  is  argued  from  theoreti- 
cal considerations,  that  such  minima  might  be  expected 
with  gaaes  generally. — F.  Sodn. 


Polonium;     Mefkod  for    the    concentration    of  .     P. 

Paneth.     Monatsh.    Chem.,    1913,   34,   401—402. 

I'olomum  may  be  separated  from  lead  and  radium  D 
(though  DOt  from  radium  E)  by  dialysis,  lead  and  radium  I) 
quickly  difb-  n  a  concentrated  solution  of  radio-lead 

nitrate  is  introduced  into  a  bag  of  thin  parchment  papei 
suspended    in    water,    whiUt    the    whole   of   the    polonium 

(partly  adsorbed  by  the  paper)  remains  within  the  dialyser. 

rtion  of  radio-lead  free  from  polonium  be  required, 
it    is  allowed    to   diffuse  for  a  period  of    about    12    I. 

-      I)V. 


Sodium  r'Uff  , ■    f  ■  on  of  penetrating .     Tht 

inflwnre  of  the  penetrating  rays  on  tteruiaed  in/neoui 
tolutions  of  sucrote.  A.  Kailan.  Monatsh.  (hem.. 
1913,  34,  :',; 

r.TRATING   radium    rays    briic..'   about    the    inversion    of 

me  in  aqueous  solution  (whether  I  or  ansteri 

lised)  and  lead  to  the  production  of  a  feebly  dissociated 
:,  but  th<  rked  with  sterilised  than 

l  he  amount  of  acid  produced 

'ly  ="iff*i  'count  for  the  ob-crved   reduction   of 


rotatory  power  on  the  ground  of  inversion,  and  the  pro- 
portion of  invert  sugar,  calculated  from  the  rotation,  is  in 
agreement  with  that  indicated  by  means  of  Folding's 
solution. — F.  Sodn. 


Hydrogen  peroxide ,  Production  of- 

under  pressure.     F.  Fischer  and  0.  Priess 
46,  098—709. 


,from  dissolved  oxygen 
Ber.,  1913, 


When  air  at  atmospheric  pressure  is  led  through  the 
cathode  compartment  of  an  electrolytic  cell  containing 
1  per  cent,  sulphuric  acid,  hydrogen  peroxide  is  formed 
at  the  cathode.  Using  oxygen  instead  of  air  the  concen- 
tration of  hydrogen  peroxide  in  the  cathode  liquid  is 
raised  from  0-26  to  0-32  per  cent.  The  current  density 
amounts  to  about  002  amp.  per  sq.  dcm.  The  yield  is 
increased  by  increasing  the  pressure  of  the  oxygen.  The 
potential  falls  at  the  same  time.  Working  with  a  potential 
of  2  volts,  a  current  density  of  2  amps,  per  sq.  dcm.  and  a 
pressure  of  100  atmospheres,  a  2-7  per  cent,  peroxide 
solution  can  be  obtained.  300 — 400  grms.  of  hydrogen 
peroxide  can  be  obtained  for  each  kilowatt-hour.  Amal- 
gamated gold  appears  to  be  the  most  suitable  material 
for  the  electrodes.  All  metals  which  dissolve  in  acid 
without  a  current,  except  tin  and  iron,  yield  hydrogen 
peroxide  when  subjected  to  the  action  of  dilute  sulphuric 
acid  and  oxygen  at  a  pressure  of  25  atmospheres. — F.  Shdn. 


Carbon    oxide ;      A    new 


-,    C12(99.     H.    Meyer    and 
K.  Steiner.     Ber.,  1913,  46,  813—815. 

Tertiary  polycarboxylic  acids  of  appropriate  structure, 
if  completely  anhydrised,  should  be  capable  of  yielding 
binary  compounds  of  carbon  and  oxygen.  Thus  furane- 
tetracarboxylic  acid  should  yield  a  substance  of  formula, 
C807,and  pyronetetracarboxylic  acid  one  of  formula,  C908. 
The  authors  have  succeeded  in  obtaining  such  an  anhydride 
from  mellitic  acid.  When  the  acid  is  boiled  for  a  long 
time  with  thionyl  chloride  or  heated  with  it  at  160°  C, 
four  of  the  six  carboxvl  groups  are  anhydrised,  and  a 
1  : 4-carboxylic  acid,  of  formula  (COO-CO)2C6(C02H), 
is  produced.  This  is  a  white  crystalline  powder,  which 
dissolves  in  hot  water  to  re-form  mellitic  acid,  and  decom- 
poses if  heated  dry,  yielding  pyromellitic  anhydride  and 
carbonaceous  products.  It  cannot  be  further  anhydrised  ; 
but  if  mellitic  acid  be  heated  for  six  hours  or  more  under  a 
reflux  condenser  with  a  large  excess  of  benzoyl  chloride, 
part  goes  into  solution,  but  part  is  converted  into  the 
anhydride  ;  the  latter  separates  out  as  shining  colourless 
crystals,  which  can  be  recrystallised  from  hot  benzoyl 
chloride.  It  is  insoluble  in  cold  water,  but  takes  up 
water  when  heated  for  some  time  with  it,  to  form  mellitic 
acid.  It  can  be  dried  at  160°  C.  without  decomposition, 
and  sublimed  in  a  vacuum,  but  decomposes  above  320°  C. 
Its  analysis  gave  results  corresponding  with  the  formula 
C1209,  or  C6(CO.O.CO)3.— J.  T.  D. 


Oxygen ;      The     rendering    active 
F.  Weigert 


of by     radi'itimi. 

Ber.,  1913,  46,  815—820. 


Photochemical  reactions  of  oxygen  may  bo  due  to  any 
of  three  causes  :    1.  The  sensitiveness  of  the  oxygen  itsen 
to  tho  radiation.     2.  The  sensitiveness  of  the  oxidlsable 
Buhfttanoe.     3.  The  sensitiveness  of  an  added  substance, 
which   does   not   finally   share   in    the   chemical   change, 
Only  in  the  first  case  Is  there  a  real  rendering  active  of  the 
oxygen,  and  the  third  case  should  be  spoken  of  as  "  sonsi- 
tising."    The    reaction    of    ozone     on     hydrogen 
examined    under   the    influence    of   radiation    (ultraviolel 
rays  of  about  250  /i/*  wave-length)  which  is  absorbed  by 
ozone  but  not  by  oxygen.     No  hydrogen  peroxide  wfl 
any   ease    formed.      The   decomposition    of   the   ozone 
very  much  more-  rapid  than   when  the  ozonised  o.w 
alone,     without     any     hydrogen,     was     irradiated, 
amount    of  OZOUe  destroyed  in  a  given   time  was  almost 
proportional     to     the     ozone-concentration,     whilst     tbi 
amount  of  water  formed  increased  towards  a  limit,  which 
limit  wa,  higher  ia  proportion  to  the  hydrogen  concentrs* 
iion.     The    photochemical   relations   amongsf    the     lib 

i.ii  en,  OZOUe,  hydrogen,  and  water  are  complex, 

and  the  final  equilibrium  in  any  ease  is  determined  by 
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the  nature  of  the  radiation.  The  reactions  occurring  are 
four  :  1.  H20  =  H2  +  0,  caused  by  the  ultraviolet  rays 
of  shortest  wave-length,  absorbed  by  water.  2.  302  =  203, 
caused  by  the  rays  of  medium  wave  length,  absorbed  by 
oxygen.  3.  03+H2  =  H20+Ov,  and  4.  203=302,  both 
caused  by  the  rays  of  longest  wave-length,  absorbed 
by  ozone.  The  effect  of  this  radiation  on  ozone  is  shown 
also  by  its  quickening  of  the  reaction  of  ozone  on  carbon 
monoxide,  and  even  nitrogen  seems,  according  to  Fischer 
and  Hene  (this  J.,  1913,  82,  288),  to  be  oxidised  by  ozone 
under  ultraviolet  irradiation. — J.  T.  D. 


Action   of  neutral  salts   on  bleaching  solutions.     Higgins. 

See  VI. 

Neutral  salt  reactions  [in  dyeing,  etc.].     Fort.     See  VI. 

The  action  of  neutral  salts  on  bleaching  solutions.     S.  H. 
Higgins.     See  Scottish  Section,  p.  350. 

Patents. 

[Sulphuric]  acid  concentrating  plant.     H.  Harris,  Sheffield. 
Eng.  Pat.  7728,  Mar.  30,  1912. 

A  number  of  acid-proof  pipes,  closed  at  the  ends,  are 
arranged  in  steps  one  somewhat  below  the  other.  Each  pipe 
is  provided  with  an  opening  near  one  end,  surrounded  by  a 
lip,  the  openings  being  disposed  alternately  for  each  pair 
of  adjacent  pipes.  The  end  of  each  pipe,  opposite  to  the 
end  containing  the  opening,  carries  a  bent  tube,  which 
extends  from  near  the  bottom  of  the  pipe  to  a  point  above 
the  opening  of  the  next,  lower  pipe,  or,  in  the  case  of  the 
lowest  pipe,  to  an  exit  channel.  The  position  of  the  bent 
tubes  in  relation  to  the  pipes  is  such  that  liquid  flows 
through  the  tubes  before  the  pipes  are  full.  The  pipes 
are  supported  by  the  walls  of  a  flue,  the  openings  and  tubes 
being  outside  the  flue,  and  the  middle  portions  of  the  pipes 
extending  across  it.  The  ends  of  the  pipes  projecting 
through  the  flue  walls  are  enclosed  in  a  suitable  channel 
on  each  side  of  the  flue.  The  latter  is  preferably  heated 
by  the  gases  issuing  from  the  roasting  furnaces,  in  which 
case  the  vapours  from  the  channels  at  the  sides  of  the  flue 
join  the  furnace  gases  on  their  way  to  the  chambers. 
The  flue  and  channel  floors  and  the  side  walls  are  preferably 
made  of  acid-proof  material,  and  provided  with  suitable 
drainage  slopes.  The  bottom  of  the  flue  floor  is  composed 
of  porous  bricks,  which  are  situated  over  an  acid-gutter, 
so  that  any  spilt  acid  may  be  continuously  removed. — O.K. 


Alumina  ;  Production  of  compounds  of 


H.  Spence, 


W.   B.   Llewellyn,  and  Peter  Spence  and  Sons,   Ltd., 
Manchester.     Eng.   Pat.  3805,  Feb.   15,   1912. 

Purification  of  solutions  of  aluminium  sulphate  from 
iron  oxide  by  means  of  potassium  salts  (see  Eng.  Pat.  23,036 
of  1904;  this  J.,  1905,  1066)  is  effected  by  treating  the 
solutions  with  unground  and  calcined  shales  from  the  coal- 
measures,  the  digestion  of  solutions  obtained  from  such 
shales,  by  treatment  with  sulphuric  acid  or  with  an 
acid  solution  of  aluminium  sulphate  (at  60° — 90°  C.) 
being  continued  in  presence  of  the  shale,  until  the 
desired  purification  (and  neutralisation)  has  been  effected. 
Purification  being  more  rapid  as  acidity  diminishes, 
the  shales  are  preferably  digested  in  progressive  stages,  the 
more  exhausted  shale  being  treated  with  solutions  contain- 
ing a  higher  proportion  of  free  sulphuric  acid  than  the 
less  exhausted  material,  and  a  lower  temperature 
being  employed  with  the  latter.  Potassium  sulphate  is 
added  in  case  of  deficiency,  and  ferrous  oxide  may,  if 
necessary,  be  oxidised  ;  also,  the  procoss  of  neutralisation 
may  be  assisted  by  adding  alumina.  Shales,  in  the  presence 
of  which  the  purification  has  been  effected,  are  treated 
with  sulphuric  acid  or  with  highly  acid  solutions  of  alu- 
minium sulphate,  in  such  a  way  that  most  or  all  of  the 
substances  previously  precipitated  are  dissolved,  and  a 
considerable  proportion  ot  the  iron  reprecipitated,  in  com- 
bination with  potassium  and  sulphuric  acid  as  a  crystalline 
Bait  insoluble  in  the  liquor  employed,  but  subsequently 
removed  by  solution  jn  water  or  dilute  liquor. 

— F.  Sopn. 


Wear -resisting  bodies  [sintered  alumina]  and  methods  of 
manufacturing  the  same.  The  British  Thomson -Houston 
Co.,  Ltd.,  London.  From  General  Electric  Co.,  Schenec- 
tady, N.Y.,  U.S.A.     Eng.  Pat.  4887,  Feb.  27,  1912. 

Pure  alumina  is  mixed  with  about  10  per  cent,  of  a  binding 
agent,  such  as  gum  tragacanth,  moulded  under  pressure 
to  the  desired  form  of  a  tool,  die,  or  the  like,  and  baked  in 
an  ordinary  kiln  at  1300°— 1400°  C.  The  article,  which 
has  the  consistency  of  chalk,  is  then  machined  and  fired 
at  1800°— 2000°  C,  preferably  in  a  tungsten-  or  molyb- 
denum-wound resistance  furnace  (see  this  J.,  J1911,  1264) 
whereby  the  alumina  is  sintered  (but  not  used)  into  a 
very  dense,  amorphous  condition,  in  which  it  has  the  sp.  gr. 
3-8  to  3-9,  is  very  strong,  fine-grained,  and  hard  as  sapphire. 

— 0.  R. 


Aluminium  carbides  ;    Manufacture  of 


S.  Peacock, 


Philadelphia,  Pa.,  U.S.A.     Eng.  Pat.   11,394,  May  13, 
1912. 

A  higher  aluminium  carbide  than  is  formed  in 
ordinary  practice,  namely  A12C6  instead  of  A14C3,  is 
obtained  by  subjecting  a  mixture  of  alumina  and  carbon 
to  a  temperature  of  about  1400°  C.  at  a  pressure  below 
500  mm.  of  mercury,  preferably  not  exceeding  200  mm. 
An  apparatus  suitable  for  carrying  out  the  process  comprises 
a  rotary  furnace  containing  at  the  feed  end  a  suction  pipe 
connected  with  an  air-pump,  means  for  rendering  both 
ends  of  the  furnace  air-tight,  means  for  revolving  the 
furnace,  which  is  preferably  conical  in  shape,  and  a  single 
graphite  resistance  piece  supported  by  graphite  springs 
for  the  production  of  the  required  temperature.  The 
resulting  aluminium  carbide  evolves  acetylene  when  treated 
with  water. — O.  R. 

Aluminium,   carbon,   and   nitrogen ;    Compound  of 


S.  Peacock.     Ft.  Pat.  448,550,  Sept,  20,  1912.     Under 
Int.  Conv.,  Sept.  23,  1911. 

See  U.S.  Pat.  1,031,581  of  1912  ;  this  J.,  1912,  773.  The 
product  may  be  made  by  heating  alumina  (102  parts)  and 
carbon  (72  parts)  in  presence  of  nitrogen  and  under  reduced 
pressure,  to  about  1500°C.  — T.  F.  B. 

Ammonia  from    nitrogen   and/or   ammonia    bearing    com- 
pounds [e.g.,  wool  waste]  ;   Production  and/ or  recovery  of 

.     P.   O.   Rowlands,   Liverpool.     Eng.   Pat.   7740, 

March  30,  1912. 

Products  such  as  wool  waste,  shoddy,  or  the  like,  are 
treated  with  an  alkaline  electrolyte,  preferably  a  5  per 
cent,  solution  of  caustic  soda,  heated  to  about  100°  C, 
agitated  and  subjected  to  the  action  of  an  electric  current 
having  a  density  of  25  amps,  per  sq.  ft.,  when  ammonia 
will  be  freely  evolved  at  the  cathode. — O.  R. 

Sulphate    of    ammonia ;     Manufacture    of   .     J.    Y. 

Johnson,  London.  From  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen -on -Rhine,  Germany.  Eng.  Pats. 
12,845,  and  14,114,  May  31,  and  June  17,  1912. 
Ammonium  bisulphite,  preferably  in  aqueous  solution, 
is  heated  in  the  presence  of  a  suitable  catalyst.  Sulphur 
is  the  catalytic  agent  preferred,  and  a  favourable  initial 
temperature'  is  50°— 100°  C,  but  selenium,  tellurium,  and 
arsenic,  or  their  compounds,  besides  many  metals,  oxides, 
and  salts  are  mentioned  as  applicable.  A  small  quantity 
of  ammonium  bisulphite  solution  may  be  first  decomposed, 
thus  producing  some  sulphur,  and  then  further  quantities  of 
solution  gradually  added,  so  that  the  process  is  oontmnons, 
or  a  solution  of  bisulphite,  without  added  sulphur,  may  bo 
subjected  to  local  heating  (for  instance  by  pumping  a  con- 
centrated solution  through  tubes  at  about  180°  C.  aide] 

10 15  atmos.  pressure) ;  ammonium  sulphate  and  sulphur 

are  thus  formed.  The  reaction  may  also  be  effected  in  the 
presence  of  the  normal  sulphite,  this  being  mixed  in  a  pro- 
nortion  somewhat  loss  than  that  indicated  by  the  equation 
6NH4HSOs+3(NH4)8SO,=6(NH4)2S04+3S  +  3H,0.  The 
solution  of  sulphate  produced  is  preferably  saturate! 
with  ammonium  bisulphite  or  treated  with  ainm>nia  »i»l 
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sulphur  dioxide,  when  the  aminoniuin  sulphate  crystallises 
out  aud  liquor  for  a  fresh  operation  is  obtained.  The 
temperature  during  the  process,  which  is  complete  in  a 
boon,  may  be  regulated,  if  necessary,  by  coohng  means. 
Extremely  small  quantities  of  selenium  are  sufficient  to 
promote  "the  reaction,  and  in  this  case  a  temperature  of 
•bout  60°  C.  or  below  is  sufficient. — F.  Sodn. 

Potassium  compounds  out  of  felspar  or  minerals  containing 

felspar ;     Process   for   producing    soluble .     A.    R. 

Lindblad.  Ludvika,  Sweden.  Eng.  Pat.  23,898,  Oct.  19, 
1912.  Under  Int.  Conv.,  Oct.  23.  1911. 
Felspar,  or  a  mineral  containing  such,  is  heated  in  an 
electric  furnace  with  carbon  or  other  reducing  material, 
in  such  a  way  that  the  contained  silica  is  partially  or 
entirelv  decomposed,  and  potassium  compounds,  soluble 
in  water,  hydrochloric  acid,  or  other  acids  (such  as  humic 
acid),  are  formed.  A  metal,  or  compound  of  such, 
reducible  in  the  furnace  and  having  the  property  of 
forming  an  alloy  with  the  reduced  silicon,  is  preferably 
added  to  the  charge,  in  order  that  the  silicon  may  be 
the  more  easily  separated  from  the  potassium  compound 
obtained,  a  charge,  for  example,  consisting  of  felspar, 
iron  or  iron  ore,  and  charcoal,  in  which  case  silicide  of  iron 
is  obtained  a*  a  valuable  by-product.  Any  desired 
proportion  of  silica  may  be  removed  in  the  process,  accord- 
ing to  the  nature  of  the  product  required.  Thus,  by 
removing  only  one-third  of  the  silica  from  pure  potassium 
felspar,  a  product  similar  to  the  mineral  leucite  (KAlSi^O,) 
is  obtained,  and  this  may  be  used  directly  as  a  fertiliser, 
whereas  by  removing  all  the  silica,  potassium  aluminate 
results,  and  this  may  be  employed  as  a  fertiliser  or  for  the 
production  of  alum  or  pure  alumina  (together  with 
potassium  carbonate).  Suitable  fluxes  may  in  every 
case  be  added  to  the  charge. — F.  Sodn. 


Potassium  sulphate,  etc.  ;   Process  of  making 


C.  A. 


Doremus,  New  York,  Assignor  to  J.  S.  Hoyt,  Darien, 
Conn.     U.S.  Pat.   1,054,518,  Feb.  25,  1913. 

Av  alkali  silicon* uoride  is  treated  with  a  sulphate  of 
one  or  more  of  the  alkaline  earth  metals.  For  example, 
potassium  silicofluoride  is  heated  to  incipient  redness 
with  an  equimolecular  proportion  of  calcium  sulphate, 
and  the  resulting  potassium  sulphate  dissolved  out  from 
the  product. — F.  Sodn. 

me-alum   by   electrolysis;     Manufacture   of .     H. 

f'haumat,  Paris.     Eng.  Pat.  1636,  Jan.  20,  1913.     Under 
Int.  Tonv.,  Jan.  24,  1912. 

I'i'RE,  crystallisable,  violet  chrome  alum  is  prepared  by 
the  electrolysis  of  a  solution  of  potassium  bichromate 
mixed  with  sulphuric  acid.  The  liquor  is  circulated  in  the 
•ompartment,  which  is  separated  from  the  anode 
by  a  porous  vessel,  the  cathode  preferably  consisting  of 
ttraphite  powder  packed  round  a  carbon  core.  Dilute 
-ulphuric  acid  is  circulated  in  the  anode  compartment, 
and  to  utilise  the  SO^ion,  which  is  disengaged  at  the 
anode,  the  latter  may  take  the  form  of  a  copper  electrode 
surrounded  by  copper  ■havings,  whereby  copper  sulphate 
-m'd  in  the  course  of  electrolysis. — 0.  R. 


Firrir  chlorid' ;    Mdhod  of  making 


.  H  11.  Dow 
and  A.  K.  Bchaefer,  Assignors  to  The  DowChem.  Co., 
Midland,  Kiefc.      UA   Pat    I.h.-, 4,400,  Feb.  25,   1918. 

A  ■OLUTKff  of  ferrous  chloride  containing  the  solid  salt, 
is  chlorinated,  by  acidifying  with  hydrochloric  acid  and 
ng  with  chlorine. — V.  Sodn. 

•im  perforates  rich  in  active  oxygen  ;    Process  for  the 

prt ■  pa  rat  ion  of .     Chern.  Werke  vorm.  Dr.  H.  Byk. 

Oar.  Pat.  256,920,  April  27,  1911. 

The  sodium  salts  of  pCTPOrk  acid,  or  substances  capable 
of  yielding  them,  are  dissolved  in  concentrated  hydrogen 
fieroxide,  and  the  resulting  products  separated  by 
n,  evaporation,  or  precipitation.  In  order 
r  them  non-deliquescent,  they  are  mixed  with 
•olid   acid  substances.     The   prodQOtf  contain   hydrogen 


peroxide  instead  of  water  of  crystallisation  and  are  hence 
richer  in  active  oxygen  than  ordinary  sodium  perborate. 


Hydrogen  peroxide  ;  Produclionof  ■ 


J.  Harden,  Luton . 


Eng.  Pat,  25,681,  Nov.  17,  1911. 

Two  electrolytic  cells  are  arranged  in  a  tank  containing 
water,  which  is  rendored  conductive  by  the  addition  of  a 
small  quantity  of  an  electrolyte.  On  the  passage  of  a 
direct  electric  current,  the  oxygen  from  two  anodes  and 
the  hydrogen  from  one  cathode  rise  and  are  collected  in 
a  vessel  of  the  bell-jar  type,  which  surmounts  the  tank 
in  which  electrolysis  is  taking  place.  The  mixture  of 
oxygen  and  hydrogen,  which  is  now  in  the  required 
proportions,  is  subjected  to  the  action  of  a  silent  electric 
discharge,  a  series  of  electric  sparks,  or  an  electric  arc, 
formed  between  two  electrodes  situated  inside  the  bell-jar, 
and  the  hydrogen  peroxide,  which  is  produced,  is  dissolved 
by  a  spray  of  water  issuing  from  a  rose,  and  is  collected 
in  a  funnel  situated  at  the  bottom  of  the  bell-jar. — 0.  R. 

Nitrogen  ;  Process  and  apparatus  for  the  production  of- 


and  for  obtaining  useful  products  in  the  said  process. 
R.  W.  Wallace  and  E.  Wassmer,  London.  Eng.  Pat. 
3147,  Feb.  7,  1912. 

A  current  of  gas  containing  nitrogen  and  oxygen  (e.g., 
air,  furnace  gases  mixed  with  air,  waste  gases  from 
sulphuric  acid  manufacture  or  from  gas  engines)  is  treated 
with  phosphorus  in  a  suitable  chamber,  and  the  phosphoric 
anhydrides  produced  are  subsequently  separated,  so 
that  nitrogen  of  any  desired  degree  of  purity  is  obtained. 
The  gas  to  be  treated  is  freed  from  admixtures,  such 
as  carbon  dioxide,  moisture,  sulphur  compounds,  etc., 
during  any  convenient  stage  of  the  process.  The  procedure 
is  as  follows : — Two  chambers  or  towers  are  placed  in 
parallel  immediately  in  connection  with  the  distillation 
furnaces  (which  may  contain  a  mixture  of  crushed 
phosphatic  ore  and  a  reducing  material),  the  towers 
being  constructed  of  refractory  material  and  rilled  also 
with  such  material,  in  such  a  manner  as  to  present  large 
surfaces  upon  which  the  phosphorus  may  be  condensed. 
The  gases  from  the  phosphorus  furnace  pass  through  the 
towers  alternately,  and  these  are  maintained  at  a  sufficiently 
low  temperature  to  secure  deposition  of  the  phosphorus. 
When  one  of  the  towers  (or  series  of  towers)  has  been 
charged  with  phosphorus,  tho  mixture  of  oxygen  and 
nitrogen  is  passed  in,  so  that  nitrogen  together  with 
phosphoric  anhydrides  issues  from  the  tower ;  tho 
anhydrides  may  be  caused  to  deposit  or  the  mixture  may  be 
passed  through  a  water  tower  or  tank,  so  that  phosphoric 
acids  are  formed,  which  may  be  utilised  to  give  the 
phosphate  required.  If  carbon  monoxide  be  present  in  the 
gases,  it  may  be  oxidised  with  an  excess  of  air  and  the 
carbon  dioxide  absorbed  by  spraying  with  ammonia 
solution,  preferably  before  introducing  the  gases  into  the 
separating  tower,  or,  if  desired,  partial  oxidation  may  bo 
allowed  to  take  place  in  the  tower  itself,  and  tho  treatment 
with  ammonia  be  made  subsequently.  The  treatment  with 
phosphorus  may  be  supplemented  by  bubbling  tho  gases 
through  liquid  phosphorus,  contained,  for  example,  in  the 
bottom  of  the  tower. — F.  Sodn. 

Hydrogen  from  metals  and  water  ;    Process  and  apparatus 

for   producing   .     F.    Bergius.     Fr.    Pat.    447,080, 

Aug.  9,  1912.  Under  Int.  Conv.,  Oct.  23,  1911,  and 
July  15,  1912. 

Skk  Gcr.  Pat.  254,593  of  1911  ;  this  J.,  1913,  195.  Lower 
oxides  of  metals  may  replace  the  motals  thomselvos. 
Tho  water  may  contain  neutral  salts,  acids,  or  other 
conductive  compounds.  Tho  reaction  is  also  acceleratod 
by  tho  uso  of  a  second  metal,  such  as  copper,  nickel,  or 
platinum,  more  olectropositivo  than  tho  principal  metal. 

— T.  F.  B. 

frolysis  of  alkali  chlorides ;    Impts.  in,  and  apparatus 

for,  the .     J.  Y.  Johnson,  London.     From  Badiscbe 

Anilin  und  Soda  Fabrik,  Ludwigshafen  on  Rhine, 
Germany.     Eng.  Pat.   16,779,  July  18,  1912. 

Fr.  Pat.  446,040  of  1012;  this  J.,  1913,  14?.— T.  F.  P. 
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Formates  of  chromium,  aluminium,  and  iron;   Process  for 

the  preparation  of .     A.  Wolff,  Cologne,  Germany. 

U.S.  Pat.  1,054,735,  March  4,  1913. 

See  Fr.  Pat.  435,446  of  1911 ;  this  J.,  1912,  386.— T.  F.  B. 

Silicon  and  nitrogen  ;    Compounds  containing  and 

process  of  producing  such  compounds.  C.  Bosch  and  A. 
Mittasch,  Assignors  to  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Germany.  U.S.  Pat.  1,054,901, 
March  4,  1913. 

See  Fr.  Pat.  405,712  of  1909  ;  this  J.,  1910,  424.— T.  F.  B. 

Barium  oxide  ;   Process  for  making  high  percentage,  porous 

from    barium    carbonate.     Chem.    Fabr.    Coswig- 

Anhalt  Ges.m.b.H.     Fr.  Pat.  448,158,  Sept.  11,  1912. 

See  U.S.  Pat.  1,041, 583  of  1912;  this  J.,  1912, 1078.— T.F.B. 

Hydrochloric  acid  and  alkali  silico-aluminate  ;   Process  and 

mixture  for  producing  .     A.  H.  Cowles.     Fr.  Pats. 

448,165  and  448,166,  Sept.  11,  1912. 

See  U.S.  Pats.  1,040,893  and  1,040,977  of  1912 ;   this  J., 
1912,  1124.— T.  F.  B. 


Salt ;    Processes  for  making 


J.    H.  Webster,   and 


International  Salt  Co.,  Ltd.     Fr.  Pat.  448,430,  Sept.  18, 
1912.     Under  Int.  Conv.,  Sept.  19,  1911. 

See  Eng.  Pat.  20,706  of  1911 ;  this  J.,  1912,  773.— T.  F.  B. 

Aluminium    nitride;     Process    for    making    .     Soc. 

Generate  des  Nitrures.     Fr.  Pat.  448,924,  Dec.  9,  1911. 

See  Eng.  Pat.  8348  of  1912 ;   this  J.,  1912,  875.— T.  F.  B. 

Nitrogen  [from  air,  etc.] ;    Process  and  apparatus  for  pre- 
paring    and  obtaining  useful  by-products.     R.    W. 

Wallace  and  E.  Wassmer.     Fr.  Pat.  448.511,  Sept.  19, 
1912. 

See  Eng.  Pat,  3147  of  1912 ;    preceding.— T.  F.  B. 


VIII.— GLASS;    CERAMICS. 


Glasses  ;    Hydrolytic  classification  and  testing  of with 

iodeosin.     F.    Mylius.     Silikat-Zeits.,     1913,    1,    2 — 5, 
25—28.  45-^8. 

The  author  describes  the  methods  of  testing  glasses  with 
iodo-eosin  as  carried  out  in  the  Phvsikal.-Techn.  Reichs- 
anstalt,  Berlin  (see  this  J.,  1908,  899  ;  1910,628,818).  Full 
details  are  given  of  the  preparation  of  the  reagents  and 
of  the  glass  to  be  tested  and  of  the  mode  of  carrying  out 
determinations  of  the  solubility,  natural  alkalinity,  and 
"  weathering  alkalinity  "  of  the  glass. — A.  S. 


Patents. 

Quartz  glass.  F.  Wolf-Burckhardt,  Bicbrich,  and  W. 
Borchers,  Aachen,  Germany.  Eng.  Pat.  2176,  Jan.  27, 
1913.  Under  Int.  Conv.,  Feb.  1,  1912.  Addition  to 
Eng.  Pat.  18,053,  Feb.  20,  1911  (this  J  ,  1912,  130). 

The  titania  or  zirconia  used  as  additions  to  the  quartz  are 
replaced  by  the  rare  earths,  e.g.  the  oxides  of  cerium, 
lanthanum,  praseodymium,  neodymium,  samarium,  or 
thorium,  or  by  the  oxides  of  chromium  or  metals  related 
to  chromium,  such  as  vanadium,  niobium,  tantalum, 
tungsten,  or  uranium. — H.  H.  S. 

Metallising  ceramic   and  otlur   surfaces.     G.    P.    M.    Lee, 
London.     Eng.  Pat.  25,980,  Nov.  21,  1911. 

A  solution  of  nickel  fluoride  is  applied  to  the  surface  and 
is  then  reduced  by  friction  with  a  suitable  metal  such  as 
zinc,  copper,  cadmium,  or  bismuth,  either  in  the  form 
of  powder  or  as  a  brush  made  of  the  metal.  The  nickel 
is  thereby  precipitated  from  the  solution  and  dried  and 
rendered  adherent  by  the  friction, — H.  H.  S. 


Drying  of  grooved  or  gutter-tiles  or  other  tiles  and   similar 
objects    or    materials ;     Process    and   apparatus  for    the 

• .     F.  Haas,  Ges.m.b.H.,  Lennep,  Germany.     Eng. 

Pat,   13,527,  June  10,   1912.     Under  Int.  Conv.,  June 
14,  1911. 

See  Fr.  Pat.  444,560  of  1912  ;  this  J.,  1912, 1130.— T.  F.  B. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Mineral  production   of   Canada.     J.    McLeisb.     Dept,    of 

Mines,  Mines  Branch,  No.  213. 
The   following   table   shows    the   amounts    of   the    more 
important  metals  and  minerals  produced  in  Canada  during 
1911  and  1912:— 


1911. 

1912. 

Quantity,    i      Value. 

Quantity. 

Value. 

Copper    ...lb. 

1      s 

55,848,011        6,886,998 

77,775,600 

$' 
12,709,311 

Gold    oz. 

473,159        9,781,077 

607,609  j  12,559,443 

Pig  iron  .  tons* 

917,535  |   12,307,125 

1,014,587      14,550,999 

23,784,969           827,717 

35,763,476  i     1,597,554 

Nickel , 

34,098,744  '   10,229,623 

44,841,542     13,452,463 

Silver oz. 

32,559,044 

17,355,272 

31,931,710 

19,425,656 

Other    metallic 

products  . . . 

•  • 

411,332 

•  • 

982,676 

Total  .... 

57,799,144 

75,278,102 

Less    pig    iron 

credited      to 

imported  ores 

875,349 

11,693,721 

978,232 

14,100,113 

Total  metallic 

46,105,423 

61,177,989 

Asbestos      and 

asbestic  tons 

127,414 

2,943,108 

131,260 

2,979,384 

11,323,388 

26,467,646 

14,699,953 

36,349,299 

Gypsum    .     ,, 

518,383 

993,394 

576,498 

1,320,883 

Natural  gas    . . 

.   . 

1,917,678 

2,311,126 

Petroleum,  brls. 

291,092 

357,073 

243,336 

345,050 

91,582 

443,004 

95,053 

459,582 

Cement  . .  brls. 

5,692,915 

7,644,537 

7,120,787 

9,083,216 

Clay  products  . 

8,359,933 

.   . 

9,343,321 

Lime bush. 

7,533,525 

1,517,599 

7,992,234 

1,717,771 

. . 

4,328,757 

,   , 

4,675,851 

Miscellaneous 

non-metallic 

2,142,842 

3,364,017 

Total      non- 

metallic  . . 

•• 

57,115,571 

•• 

71,949,500 

Grand  total   . . 

103,220,994 

1 

133,127,489 

Short  tons  throughout. 


Ferrous  oxide  and  carbon  ;    Reactions  between  and 

between  carbon  monoxide  and  iron.     V.  Falcke.     Ber., 
1913,  46,  743—750. 

The  paper  deals  mainly  with  a  repetition  of  the  experiments 
of  Schenck  and  his  co-workers  (this  J.,  1905,  803  ;  1907, 
692)  on  the  system  with  ferrous  oxide,  iron,  and  carbon 
as  solid  phases  and  a  mixture  of  carbon  monoxide  and 
dioxide  as  gaseous  phase.  It  was  found  practically 
impossible  to  prepare  pure  ferrous  oxide  by  ignition  of 
ferrous  oxalate  ;  even  after  prolonged  heating  at  tempera- 
tures up  to  700°  C,  gas  was  still  slowly  evolved.  Com- 
parative experiments  with  mixtures  of  ferrous  oxide  and 
iron  (to  reduce  any  higher  oxides  of  iron)  and  of  ferrous 
oxide,  iron,  and  sugar  charcoal  showed  that  t  he  gas  pressure 
produced  was  essentially  the  same  whether  charcoal  was 
present  or  not,  Further  experiments  on  the  action  of 
carbon  monoxide  on  metallic  iron  showed  that  this  varies 
according  to  the  experimental  conditions,  and  is  of  a  more 
complicated  character  than  has  been  supposed.  When  the 
iron  is  heated  at  600°  C.  in  ■  current  of  carbon  monoxide, 
carbon  is  separated.  When,  however,  carbon  monoxide  is 
admitted  to  iron  heated  in    a  closed   vessel,  although 
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considerable  absorption  takes  place — tho  values  of  tho 
equilibrium  pressure  agreed  with  those  given  byBohenck — 
the  residue  dissolves  completely  in  hvdrochloric  acid. 
without  any  separation  of  carbon.  It  is  suggested  that 
under  these  oonditions  possibly  the  carbon  monoxide 
bsorbed  with  formation  of  ecmentite.  The  author's 
resnlta  show  that  in  the  experiments  of  Schonck  and  his 
coworkers,  carbon  was  no'  present  as  a  solid  phase  or 
present  only  in  insignificant  quantity,  and  henco  the 
conclusions  drawn  by  Schenck  in  regard  to  reduction  and 
carbide  formation  and  the  mutual  relations  of  tho  different 
modifications  of  carbon  have  no  experimental  foundation. 

—A.  S. 

-  Used  wrought  iron  :    R< searches  on  the  rusting  and 

corrosion   of .     F.    Halla.     Z.    Elcktrochem.,  1913, 

19,  221 — 22t>. 

i\  tho  process  of  sherardLsing.  i.e.,  galvanising  by  heating 
the  articles  in  zinc  dust,  the  author  shows  that  the  higher 
the  temperature  of  the  furnace  the  greater  is  the  amount 
of  zinc  taken  up  per  unit  of  surface.  When  sherardiscd 
articles  are  immersed  in  dilute  sulphuric  acid,  the  velocity 
■  f  solution  (as  measured  by  loss  of  weight)  falls  rapidly 
to  a  minimum,  then  rises  somewhat  to  a  value  which 
remains  constant  for  some  time,  and  finally  falls  practically 
to  zero.  There  is  always  some  iron  dissolved  along  with 
the  zinc,  and  the  iron  is  therefore  in  the  active  condition 
during  the  corrosion.  Tho  interval  of  time  in  which 
the  solution  takes  place  with  practically  constant  velocity 
give*  an  idea  of  the  resistance  to  corrosion  of  the  metal,  and 
in  thi«.  respect  the  corrosion  experiments  agree  with  the 
experiments  performed  under  the  optimal  conditions  for 
out  the  sherardising  process.  Tho  effect  of 
Kher  on    the    resistance    to   rusting   is  decidedly 

favourable.— W.  H.  P. 


manganese    -Icels  ;     Thermo-electric  ])ropcrties 

of  some,  irreversible .     S.  Hil pert  and  F.  Herrmann. 

X    KLktrochem.,  1913,  19,  215—219. 

!',-'<  pec  cent,  nickel  steel  it  is  found  that  the  thermo- 
electric jxiwer  measured  against  constantan  varies  with 
the  pretious  heal  treatment  of  the  motal.  Tho  values 
for  th<-  thermo-electric  power  when  plotted  on  a  curve 
fhow  a  tempera  tore  hysteresis  exactly  similar  to  that 
obtained  in  the  study  01  the  magnetic  properties  of  similar 
-  (this  •!..  1912,  132).  For  a  nickel  steel  with  12-6 
per  cent,  of  nickel,  and  for  steels  with  4-58,  11-7,  and 
-  per  ''tit.  of  ma'  .  uo  appreciable  effect  on  tho 

thermo-electric    powt  produced    by    the    previous 

thermal  treatment.— W.  H.  P. 


/  i hod   of  precipitation   by 


-.  [Cyanide 
process  Of  gold  extraction.]  .J.  S.  HacArthur.  .).  Chem. 
Met.  and  Min.  Soc,  8.  Africa,  1018,  13,  310—311. 

Zinc  for  precipitation  purposes  is  almost  always  used 
in  the  form  of  fine  threads  or  shavings.  Those  are  very 
<  i\\<  i'-nt  f  h>nii'  illy,  becau-e  of  the  large  surface  which  they 
expose  ;  hut  they  are  mechanically  weak,  and  are  broken 
flown  into  a  kind  of  mud  long  before  they  are  eaten 
through,  so  that  th<  bullion  precipitates  contain  from 
:*)  up  to   90  nt.   of  zinc.     Tho  author  substitute 

it  by  a   bookbinder's  guillotine  into  oblongs, 

I  to  2  fa  \  to  |  in'  li  :    these  l-ill  into  tin    i 

of  the   tine   )><>x,  and  arrange   themselves.    The  slight 

irtion   at    the    corners    produced    by    the    guillotine 

pre.  king  and   - <-f  u r«      thai    there     ball  always   be 

channel*  between  the  plate-  for  tin-  passage  of  the  liquid  ; 

.   the  Bon  ibly  uniform  in  .-II  part,  of  the  l>ox. 

I  h-  ater  titan  with  filiform  zine,    to  thai 

the  fall  should  1*;  twice  a-  great  as  u-ual.  and  thl  boxes 
nre   better  if  only  half  the  usual  depth.      When  thi.*  form 

■  f  zinc  wan  used,  it  was  found  that  the  buUion  precipitate 

'  I  hied  only  Sboui  '.',  \,<  :  "  nt.  of  zinc  and   12  pel  "nt.  of 

other  impurtities  (largely  the  impurities  of  the  zine  itself), 
and  thAt  no  acid  treatment  wan  necessary.  The  tine 
waf<  gradually  thinner  and  after  three  01  foul 

■reeks    they    dbapp*  ,ng    any    sensible 

<!')•■,      The  met&od  t  eoonom|oal  both  of  ■/>■ 


besides  saving  labour  ;  and  the  cost  of  the  guillotine  for 
clipping  the  zinc  is  less  than  that  of  a  zinc  turning  latho 
of  equal  capacity. — J.  T.  D. 

Copper  in  ores  containing  arsenic,  antimony  or  bismuth; 

Electrolytic    determination    of .     D.    J.     Demon  st. 

J.  Ind.  Eng.  Chcm.,  1913,  5,  216. 

Copper  can  be  completely  precipitated  as  thiocyanate, 
free  from  arsenic,  antimony,  or  bismuth,  from  a  solution 
containing  ammonium  sulphate,  ammonium  tartrate, 
and  tartaric  acid  (.'ee  following  abstract).  The  cuprous 
thiocyanate  is  washed  with  a  solution  containing  1  per 
cent,  each  of  potassium  thiocyanate  and  tartaric  acid,  dis- 
solved from  the  filter  in  nitric  acid  (1  :  2),  and  the  solution 
boiled  to  destroy  thioeyanic  acid,  or  tho  cuprous  thio- 
cyanate may  be  ignited  with  the  filter  paper,  and  the 
cuprous  oxide  dissolved  in  nitric  acid.  Tho  copper  is 
then  doposited  electrolytically  on  a  gauze  cathode. — A.  S. 

Copper  in  ores  ;  Thiocyanate-permanganate  method  for 


D.  J.  Demorest.     J.  Ind.  Eng.  Chem.,  1913,  5,  215—216. 

In  determining  copper  by  the  method  of  Guess  (this  J., 
1902,  1247),  an  empirical  factor  for  the  permanganate  has 
to  be  used.  The  author  has  found  that  if  the  titration  with 
permanganate  be  carried  nearly  to  the  end  in  alkaline  solu- 
tion, the  reaction  proceeds  in  accordance  with  tho  equation  : 

5NaCNS+6KMn04+4H„S04=5NaCN+ 
3K2S04+6MnS04+4H20. 

The  modified  method  is  as  follows  : — A  quantity  of 
ore  containing  0-05— 0-30  grm.  of  copper  is  heated 
with  5  c.c.  of  strong  hydrochloric  acid,  then  digested 
with  10  c.c.  of  nitric  acid  until  completely  decom- 
posed, evaporated  with  10  c.c.  of  sulphuric  acid  (1  :  1), 
cooled,  and  heated  with  50  c.c.  of  a  solution  containing 
3  grms.  of  tartaric  acid  until  all  soluble  salts  are  dis- 
solved. The  solution  is  cooled,  treated  with  excess  of 
ammonia,  acidified  with  sulphuric  acid  (1  c.c.  in  excess), 
treated  with  1  grm.  of  sodium  sulphite  dissolved  in  20  c.c. 
of  water,  heated  nearly  to  boiling,  and  1  grm.  of  potassium 
thiocyanato  dissolved  in  20  c.c.  of  water  added  slowly 
with  vigorous  stirring.  The  precipitate  is  digested  with 
tho  nearly  boiling  solution  for  several  minutes,  cooled 
somewhat,  filtered  hot,  washed  well,  and  dissolved  from 
the  filter  with  30  c.c.  of  a  hot  10  per  cent,  solution  of 
sodium  hydroxide,  followed  by  hot  water.  The  filtrate  is 
titrated  at  about  50°  C.  with  permanganate,  until  a  drop 
when  tested  with  an  acid  solution  of  ferric  chloride  gives 
only  a  faint  red  colour.  The  solution  is  then  acidified 
with  30  c.c.  of  sulphuric  acid  (1  :  1),  and  when  tho  man- 
ganese dioxide  is  all  dissolved,  the  titration  with  per- 
manganate Is  completed. — A.  S. 

Copper ;     Determination    of ,  in    white    metal    alloys. 

F.    Ibbotson  and    L.   Aitchison.     Chem.   News,    1913, 
107,  121. 

The  copper  is  precipitated  by  hydrazine  hydrochloride 
in  strongly  alkaline  solution,  tho  antimony  being  held  in 
solution  by  tartaric  acid.  The  details  are  as  follows : — 
0-5  grm.  of  drillings  or  filings  is  dissolved  in  10 — 15  C.C. 
of  nitrohvdroehloric  acid,  tho  solution  is  diluted  with  an 
equal  bulk  of  water  and  eoolod.  If  crystals  of  lead 
chloride  deposit,  they  are  filtered  off  on  a  pulp  filter, 
and  washed  with  cold  water.  To  the  solution  1  gnu.  <f 
tartaric  acid  is  added,  and  when  it  has  dissolved,  th« 
solution  is  nearly  neutralised  with  sodium  hydroxide. 
The  .solution  is  now  boiled,  and  run  in  drops  (hy  a  tap 
funnel)  into  a  boiling  solution  of  20  grms.  of  sodium 
hydroxide,  and  2  3  grms.  of  hydrazine  hydrochloride  in 
250  -800  C.C.  of  water,  which  is  continuously  agitated. 
After  digesting  for  about  16  minutes,  tho  metallic  copper 
olhtoted  on  a  pulp  filter,  washed  with  hot  water, 
olved  in  nitric  acid  (equal  volumes  of  acid  of  sp.  gr. 
I  20  and  water),  the  filter  well  washed,  tho  solution 
evaporated  to  pastiness,  and  taken  up  in  water  and  a  few 
drops  of  nit  lie  acid.  There  should  bo  no  opalescence 
(due  to  tin),  nor  should  the  filter  leave  more  than  its  own 
ash  on  ignition      Kxcoaa  of  sodium  carbonate  aojui 
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is  now  added  to  the  copper  solution,  then  acetic  acid  in  slight 
excess,  the  solution  is  boiled,  cooled,  and  the  copper 
determined  iodometrically. — J.  T.  D. 


Tin    in    bronzes;     Determination    of - 


-.     F.    Ibbotson 
and  L.  Aitchison.     Chem.  News,  1913,  107,  109—110. 

A  quantity  of  alloy  containing  about  OT  grm.  of  tin  is 
treated  with  10 — 15  c.c.  of  nitric  acid  (sp.  gr.  1-4),  and, 
when  action  is  complete,  the  mixture  is  evaporated  to  a 
paste,  diluted  with  75  c.c.  of  hot  water,  and  boiled  for  a 
few  minutes.  The  solution  is  filtered  hot  through  a  tightly- 
packed  filter  of  asbestos  pulp,  and  the  precipitate  washed 
by  decantation  as  far  as  possible,  with  hot  water  containing 
a  little  nitric  acid,  and  subsequently  with  water.  The  filter 
and  precipitate  are  next  transferred  to  the  flask  containing 
the  greater  portion  of  the  residue,  using  as  little  water  as 
possible  (less  than  20  c.c),  a  volume  of  concentrated 
sulphurio  acid  equal  to  that  of  the  water  employed  is 
added,  and  the  solution  boiled  for  3  minutes,  after  which 
50  c.c.  of  concentrated  hydrochloric  acid  are  introduced 
and  the  solution  again  boiled  for  2  minutes,  when  it  should 
be  free  from  turbidity.  About  1  grm.  of  very  finely 
powdered  antimony  is  then  added,  tho  mixture  boiled 
for  about  a  minute,  and  cooled  rapidly,  allowing  a  current 
of  carbon  dioxide  to  pass  through  the  solution  during 
the  whole  operation,  and,  finally,  when  quite  cold,  starch 
is  added  and  the  solution  titrated  as  quickly  as  possible 
with  iV/20  iodine  solution.  When  the  proportion  of 
copper  is  required  as  well  as  that  of  tin,  the  authors 
proceed  as  follows  : — 0-5  grm.  of  alloy  is  dissolved  in 
10 — 15  c.c.  of  aqua  regia,  and  the  solution  diluted  with 
an  equal  volume  of  water  ;  sodium  hydroxide  solution  is 
then  added  until  most  of  the  free  acid  is  neutralised,  without 
the  formation  of  a  precipitate,  and  the  solution  is  heated 
to  boiling.  The  mixture  of  copper  and  stannic  chlorides 
is  transferred  to  a  tap-funnel  and  allowed  to  drop,  with 
vigorous  shaking,  into  a  solution  made  by  dissolving 
20  grms.  of  sodium  hydroxide  in  about  300  c.c.  of  water, 
heating  to  boiling,  and  adding  2—3  grms.  of  hydrazine 
hydrochloride  (not  sulphate).  The  mixture  is  digested 
for  about  15  mins.,  until  the  evolution  of  gas  sub- 
sides, and  the  copper,  which  is  precipitated  as  metal, 
is  filtered  off,  washed  with  hot  water,  and  determined 
by  a  known  method.  The  filtrate  is  then  acidified  with 
hydrochloric  acid,  concentrated,  and  the  tin  determined  by 
the  method  given  above  or  by  precipitation  as  sulphide. 

— F.  Soon. 

Bronzes;      Special of     aluminium     and     tin.     The 

"needle"  constituents  of  alloys.     F.  Robin.     Bull.  Soc. 
d'Encour.,  1913,  119,  12—41. 

The  author  has  studied  the  effects  of  annealing,  quenching 
and  reheating,  on  the  micro-structure  of  aluminium 
and  tin  bronzes,  and  on  a  large  number  of  ternary  copper 
alloys.  It  was  specially  desired  to  produce  and  study  the 
needle-structure  which  is  typified  in  the  martonsite  of 
steels.  Tho  etching  liquid  found  most  suitablo  for 
revealing  tho  structure  is  composed  of  ferric  chloride  5, 
water  5,  hydrochloric  acid  30,  isoamyl  alcohol  30,  ordinary 
alcohol  30,  per  cent.  The  areas  representing  the  alloys 
which  yield  the  martensitic  structure  were  determined  on 
composition-diagrams  of  the  alloys  of  copper-aluminium- 
zinc,  copper-aluminiuni-tin,  coppcr-aluminium-antimony, 
and  copper-tin-arscnic.  The  question  of  the  equivalent 
amounts  of  different  metals  required  to  produce  the  same 
structure,  when  alloyed  with  sonic  third  metal,  is  considered 
theoretically,  and  laws  aro  deduced  which  conform  very 
woll  with  practical  results.  The  paper  is  illustrated  with 
mimorous  microphotographs  which  arc  discussed  in  detail 

— T.  St. 

Aluminium  alloys ;    Contribution  to  the  constitution  and 

analysis  of .     W.  E.  von  John.     Chom.-Zeit.,  1913, 

37,  363. 

The  following  mothod  for  the  analysis  of  aluminium 
alloys  containing  copper,  zinc,  and  magnesium  is  suggosted. 
One  gram  of  tho  turnings  is  dissolved  in  hydrochloric  acid 
and  after  evaporation  tho  silica  determined  in  tho  usual 
manner.    The  lead  and  tin  in  the  filtrate  aro  determined 


by  treatment  with  sulphuric  and  nitric  acids,  and  the 
filtrate  freed  from  silica,  lead,  and  tin  is  treated  with  bromine 
water  and  excess  of  alkali,  boiled,  allowed  to  stand  for 
several  hours,  and  the  precipitated  copper,  iron,  manganese, 
and  magnesium  hydroxides  filtered  off  and  washed;  the 
filtrate  contains  the  aluminium  and  zinc.  The  precipitated 
hydroxides  are  dissolved  in  dilute  sulphuric  acid,  treated 
with  hydrogen  sidphide  to  precipitate  the  copper  and 
filtered.  The  filtrate  is  oxidised  with  bromine  and  the 
iron  precipitated  by  ammonia  after  boiling  off  the  excess 
of  bromine.  The  manganese  in  the  filtrate  is  precipitated 
by  bromine  or  hydrogen  peroxide,  and  after  filtering,  the 
magnesium  is  precipitated  as  magnesium  ammonium 
phosphate.  Ammonium  sulphide  is  added  to  the  filtrate 
containing  tho  aluminium  and  zinc,  and  the  precipitated 
zinc  sulphide  ignited  with  sulphur  in  a  stream  of  hydrogen. 
It  is  then  dissolved  in  hydrochloric  acid  and  the  absence 
of  aluminium  proved  by  the  addition  of  ammonia.  The 
aluminium  is  determined  by  difference.  The  alkaline 
solution  of  aluminium  and  zinc  may  also  be  poured  into 
acetic  acid  with  constant  stirring  and  the  zinc  precipitated 
by  hydrogen  sulphide,  but  it  is  necessary  to  determine 
the  aluminium  co-precipitated  with  the  zinc  sulphide. 
Tables  are  given  of  a  number  of  analyses  showing  the 
accuracy  of  the  process. — A.  H.  C. 


Aluminium;  Electrometallurgy  of 


.    P.  P.  Fedotieff  and 
W.  Ujinsky.     Z.  anorg.  Chem.,  1913,  80,  113—152. 

As  a  preliminary  to  an  investigation  of  the  binary  system, 
NaF — A1F3,  the  authors  have  prepared  pure  anhydrous 
aluminium  fluoride  by  sublimation  from  the  commercial 
salt.  This  is  heated  to  1100°  C.  in  a  platinum  crucible 
in  a  kryptol  electric  furnace  and  the  pure  salt  sublimes 
in  largo  crystals  on  the  crucible  lid.  By  thermal  analysis 
of  the  system,  NaF — A1F3,  the  authors  have  established 
the  melting  point  of  cryolite  as  1000°  C.  Cryolite  is  a 
very  stable  substance  and  can  be  melted  frequently 
without  decomposition.  In  addition  to  this  there  is 
another  compound,  5NaF,3AlF3,  corresponding  to  the 
mineral,  chiolite,  and  having  a  transition  temperature  of 
725°  C.  There  are  also  eutecties  at  885°  C.  (14  mols. 
per  cent.  A1F3)  and  685°  C.  (46-4  mols.  per  cent. 
AIF3).  When  alumina  is  added  to  cryolite  a  binary  system 
is  produced  in  which  there  is  an  unbroken  series 
of  solid  solutions  up  to  about  21  per  cent,  by 
weight  of  alumina  which  represents  the  limit  of  solubility 
at  ordinary  pressures.  Tho  minimum  melting  point  is 
reached  at  935°  C.  Tho  solubility  of  the  alumina  is 
increased  by  the  addition  of  sodium  fluoride,  probably 
owing  to  the  formation  of  an  aluminate.  Between  the 
eutectic,  NaF— Na3AlF6,  and  pure  sodium  fluoride  the 
solubility  of  alumina  again  diminishes.  Addition  of 
aluminium  fluoride  to  cryolite  lowers  the  solubility  of 
alumina.  The  decomposition  voltage  of  alumina  in 
molten  cryolite  is  2-1  to  2-2  volts,  but  there  Is  a  break  in 
the  voltage  curve  at  1-2  to  13  volts,  caused  by  tho  forma- 
tion of  aluminium  carbide  (which  is  strongly  exothermic) 
at  the  cathode.  Livestigations  of  the  sparking  phenomena 
at  the  anode  during  electrolysis  show  that  it  can  be  caused 
not  only  by  the  electrolyte  becoming  poor  in  alumina, 
but  also  by  tho  presence  of  largo  quantities  of  alumina 
accumulating  at  the  anode.  Like  other  metals,  aluminium 
when  exposed  to  the  action  of  a  molten  salt,  forms  a 
"metal  mist"  or  fine  suspension  which  diffuses  to  the 
surface  and  there  volatilises  or  oxidises.  Experiment 
were  made  to  measure  (his  "  solubility  "  and  showed  thai 
the  current  losses  in  the  electrical  manufacture  of  alu- 
minium are,  lamely  to  he  attributed  to  this  cause.  The 
action  of  the  molten  electrolyte  on  carbon  is  also  oi  impor- 
tance. An  addition  of  sodium  fluoride  to  a  solution  of 
alumina  in  crvolite  increases  the  rate  of  disintegration  of 
the  carbon  crucibles  very  considerably.  It  was  also 
established  that,  aluminium  and  carbon  under  a  layer  1  f 
a  molten  mixture  of  crvolite  and  alumina  nt  1000°— I  l"" 
may  form  a  considerable  amount  of  carbide  without  t )  1  -  - 
intervention  of  tlv  electric  current.  Actual  electrolytic 
experiments  wore  carried  out  and  showed  the  possibility 
of  obtaining  current  yields  of  60  -Tit  per  cent.,  1  he  limit 
being  sot  by  the  "solubility  "  of  the  aluminium  referred  to 
above,    It'ia  found  UM  the  addition  of  sodium  fluoride 
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to  the  molten  cryolite  leads  to  unfavourable  conditions 
and  ■  low  yield.  Although  the  melting  point  is  lower,  the 
concentration  of  alumina  at  the  anode  becomes  so  raised 
daring  electrolysis  tint  Bparking  takes  place,  the  anodes 
art"  attacked,  and  carbide  formation  is  plentiful.  The 
difference  between  the  specific  gravity  of  the  bath  and 
tint  of  the  metal  is  also  not  sufficient  tor  proper  working. 
Other  alkali  fluorides  anil  chlorides  have  probably  a 
similar  action.  With  chiolite  it  is  possible  to  get  a  normal 
electrolysis  when  the  bath  contains  not  more  than  about 
7"'  pet  cent,  of  alumina,  while  for  cryolite  about  10  per 
cent,  i-  best.  The  anode  current  density  must  not  be 
more  than  5  amp.  net  sq.  cm.  The  advantago  of  an 
f  aluminium  fluoride  over  that  present  in  cryolite 
is  that  the  temperature  of  the  bath  is  lowered,  but  it  is 
not  desirable  to  reduce  this  below  about  900°  C,  otherwise 
the  sjK-cific  gravity  of  the  bath  becomes  too  near  that  oi 
aluminium.  The  temperature  is  often  lowered  by  the 
addition  of  calcium  fluoride,  but  at  the  same  time  the 
solubility  of  the  alumina  i-  lowered  and  the  specific  gravity 
of  the  melt  is  increased.  Mixtures  of  calcium  fluoride 
and  aluminium  fluoride  form  an  cutcctie  at  815° — 820°  C. 
(.'J7-.5  mob.  per  cent.  A1F3),  but  the  solubility  of  alumina 
in  this  mixture  is  very  slight  and  its  specific  gravity  is 
greater  thaD  that  of  aluminium. — W.  H.  P. 

Aluminium  ;     Action    of  distilled   water   on   impure . 

A    B    ila.     Atti  R.  Accad.  dei  Lincei,  Roma,  1913,  22, 
I  .    4.5—47.    06—102. 

The  aluminium  used  contained  :  Al  99-371,  Fo  0070, 
Si  0-401,  Ca  traces,  and  Na  0039  per  cent.  A  piece  of  it 
was  formed  into  a  beaker,  the  inner  surface  of  which  was 
polished  with  sand  paper  and  rinsed  well  with  tap  water, 
distilled  water,  and  the  purest  conductivity  water.  The 
beaker  was  then  filled  with  pure  distilled  water  and  heated 
with  a  direct  flame,  the  water  being  kept  gently  boiling 
for  many  hour*,  with  addition  of  further  quantities  to  make 
up  for  that  lost  by  evaporation.  After  some  hours  the 
surface  of  the  water  and  the  aluminium  became  covered 
with  a  yellowish  skin,  and  the  water  was  found  to  contain 
colloidal  aluminium  hydroxide.  Water  in  which  strips 
of  polished  iron  had  been  immersed  for  some  time  produced 
a  coating  on  the  aluminium  more  rapidly  than  pure  water. 
In  experiments  with  an  aluminium  alloy  containing  Fe  14-49 
per  cent. ,  t  he  oxide  coating  produced  was  black  and  consisted 
chiefly  of  iron.  Two  distinct  kinds  of  coatings  were 
observed  on  the  aluminium,  a  yellow  one  consisting 
chiefly  of  aluminium  oxide  or  hydroxide  coloured  by  small 
quantities  of  iron,  and  one  of  a  chestnut -brown  colour 
r  ontaining  iron,  aluminium,  and  silicon.  The  gas  evolved 
hydrogen  in  all  cases.  The  author  concludes  that  the 
solubility  of  commercial  aluminium  in  distilled  water  is 
due  to  the  presence  of  iron,  which  goes  into  pseudo-solution 
in  the  colloidal  form  as  ferrous  oxide,  and  accelerates 
catalytically  the  oxidation  of  the  aluminium. — A.  S. 


LUrlrir,nl     resistance  ;      Changes     in 


produced     by 


drawing  and  twisting  wires  and  by  the  healing  of  drawn 
and  twitted  wires  of  gold,  silver,  copper,  nickel  and  iron. 
Credncr.  Z.  physi'k.  Chcm.,  V.))'.',,  82,  457—503. 

If  a  drawn  wire  of  cold,  silver,  or  copper  is  heated  to  a 
temperature  of  100° C  or  upwards,  and  again  cooled, 
i'-  resistance  will  be  found  to  have  fallen.  The  rate  at 
which  this  fall  takes  place  is  greater  the  higher  the  \<  m- 
[K-ratnre  of  the  treatment,  and  for  a  gi\<:i   temperature 

•  nstant  resistance  is  soon  obtained.  If  tin-  treatment 
is  now  continued  at  a  higher  temperature,  a  further 
fall  takes  place  until  finally  a  minimum  value  is  reached, 

-  which  farther  beating  produce!  a  rise  in  resistance. 

for  gold  at  about   300° C.  and  for  silver 

I  opper  about  400''  C     If  the  treatment  consists  in 

warming   for   a    period    of   three    minutes  to   successively 

rising  temporal Ul  found  that  the  resistance  falls, 

independentlj  of  the  thi-  I  the  wire  to  a  minimum 

value  which  is  obtained  at  480s  C  for  gold  and  for  silver 

and  at  4"0    <".  for  OOpper.     '1  the  temperatures  at 

which   the   crystallites   of   these   metals   unite   to   larger 

-.  with  the  production  of  gaps  in  the  metal  which 

increase  the  resistance.     In  the  case  of  nickel  subjected 

rnilar  treatment  there  hj  a  minimum  at  about  550°  C. 


which  docs  not  change  any  further  over  a  range  of  300°  C. 
The  resistance  of  iron  wires  reaches  a  minimum  at  600°  C, 
and  again  increases,  owing  to  chemical  changes  in  the  iron, 
on  further  heating.  When  a  wire  is  twisted  or  bent,  the 
resistance  is  increased  by  the  formation  of  crovicos  between 
the  crystallites  and  this  increase  is  not  removed  by  heating 
the  wire.  The  relatively  great  resistanco  of  a  drawn 
wire  is  mainly  due  to  the  orientation  of  the  lamellae, 
produced  in  the  drawing,  in  the  direction  least  favourable 
to  conduction.  It  is  generally  concluded  that  permanent 
changes  in  resistance  only  occur  when  a  change  in  the 
crystalline  structure  of  the  metal  is  produced.  The 
view  that  a  new  phase  is  produced  in  the  mechanical 
working,  is  not  supported  by  the  author's  experiments. 

— W.  H.  P. 

Niobium  and  tantalum,  separations  [and  determination}, 
especially  by  means  of  potassium  chloride  in  hydrofluoric 
acid  solution.     Meimberg  and  Winzer.     See  XXIII. 

Volumetric  determination  of  chromium,  vanadium,  and 
iron  in  presence  of  one  another.     Atack.     See  XXI II. 

Effect  of  high  pressures  on  the  physical  and  chemical  behaviour 
of  solids.     Johnston    and    Adams.     See   XXIV. 

The  reaction  of  metals  and  alloys  with  nitric  acid.     J.  H. 
Stansbie.     See  Birmingham  Section,  p.  311. 

Patents. 

[Manganese]  Steel;    Manufacture  of .     S.  M.  Dixon, 

Birmingham.     Eng.  Pats.  4619  and  4620,  Feb.  23, 1912. 

(1)  In  the  manufacture  of  manganese  steel,  ferrotitanium 
or  powdered  metallic  titanium  is  added  in  such  amount  as 
to  give  a  finished  product  containing  substantially  less 
than  0-2  per  cent.  Ti.  It  is  claimed  that  such  steel, 
containing  7-5  to  22  per  cent.  Mn,  can  be  easily 
forged,  punched,  machined,  etc.,  without  special  treatment. 

(2)  To  molten  manganese  steel  (containing  at  least  7  per 
cent.  Mn)  is  added  30  to  120  lb.  per  ton,  of  ferro- 
titanium containing  about  22  per  cent.  Ti,  or  an 
equivalent  proportion  of  metallic  titanium.  It  is  claimed 
that  the  steel  produced  is  capable  of  being  forged,  welded, 
machined,  and  worked  with  considerable  facility.  The 
titanium  has  in  the  molten  state  a  refining  action  upon  tho 
manganese  steel,  and  in  the  courso  of  the  operation  may  be 
entirely  lost,  although  it  has  had  upon  the  structure  of  the 
steel  tho  desired  effect. — T.  St. 

Iron  and  steel ;    Refining  process  for  by  means  of 

ferrochrome    alloy.     J.     Biichel,     Westfalia,    Germany. 
Eng.  Pat.  8479,  April  10,  1912. 

In  tho  manufacture  of  chrome-steel,  expeditious  and 
uniform  distribution  of  the  chromium  is  stated  to  be 
obtained  by  introducing  it  into  the  steel  in  the  form  of  a 
ferrochromium  alloy  free  from  carbon,  in  conjunction  with 
an  excess  of  a  strongly  reducing  agent,  such  as  silicon, 
aluminium,  or  an  alloy  thereof. — T.  St. 

Steel,  even  tool-steel  ;  Process  for  the  conversion  of  low-grade 
pig  iron.,  scrap,  etc.,  into — — .  Gewerkschaft  Agrippina. 
Ger.  Pat.  256,759,  March  5,  1911. 

I'm:  molten  pig-iron  is  treated  in  known  manner  with 
sotlium  salts,  preferably  calcined  sodium  carbonate,  and 
is  then  poured  into  moulds,  which  arc  cooled  by  a  refriger- 
ating agent,  preferably  liquid  carbon  dioxide,  whereby  the 
molten  metal  is  rapidly  cooled.  It  is  stated  that  in  this 
way  an  extremely  hard  austcnitic  steel  is  obtained,  suitable 
for  use  as  a  rapid  tool  steel.  On  annealing,  a  pearlitic 
I  of  great  toughness  is  produced. — A.  S. 

(  oke  ;   Preparing for  charging  blast  furnaces.     M.  C. 

Steese,  Assignor  to  R.  C.   Steese,  Youngstown,  Ohio. 

U.S.  Pat.  1,054,051,  Feb.  25,  1913. 
Tin:  lumps  or  particles  of  coke  are  covered  with  a  slurry 
of  iron  ore. — T.  St. 
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Furnaces  ;   Roasting 


M.  van  Marcke  de  Lummen, 


Cologne  on  the  Rhine,   Germany.     Eng.   Pat.   13,549, 
June  10,  1912. 

In  tier  furnaces  for  the  roasting  of  pyrites,  etc.,  inclined 
screen-plates  of  the  shape  of  segments,  having  the  same 
inclination  as  the  drop  openings,  are  attached  to  the 
centre  shaft  directly  underneath  the  rabble-arms  of  the 
tier  above.  The  upper  edge  of  each  screen-plate  projects 
upwards  into  an  annular  ring  made  of  stone  or  similar 
material,  to  which  the  ore  will  not  adhere.  As  ore  is 
fed  by  the  rabbles  down  the  drop  openings,  it  is  thus  pro- 
tected against  direct  contact  with  the  gas  current  travelling 
upwards,  and  the  production  of  dust  is  avoided. — T.  St. 

Foundry  sand  ;  Renovation  of 


-.     A.  Poulson,  Widnes. 
Eng.  Pat.  14,972,  June  27,  1912. 

Claim  is  made  for  the  use  of  compounds  of  magnesium 
(other  than  the  chloride)  mixed  with  previously  proposed 
materials  for  renovating  foundry  sand,  with  the  object 
of  rendering  the  sand  moisture-proof.  1  cwt.  of  the  sand 
is  treated  with  about  Z\  lb.  of  a  paste-mixture  consisting  of 
(1)  equal  parts  of  magnesium  sulphate,  aluminium  sulphate 
and  water,  or  (2)  equal  parts  of  magnesium  carbonate, 
aluminium  sulphate,  and  water.  The  first  mixture  is  used 
with  sand  for  dry  sand  moulding,  and  the  second  for 
loam  moulding.  The  process  may  be  utilised  with  the 
gelatinous  silica  treatment  for  green  sand,  the  paste  in  this 
case  being  made  up  with  more  water. — T.  St. 


Ingots  ;  Method  of  treating  metal  - 
New  York  City,  U.S.A.  Eng. 
1912. 


— .     G.  H.  Benjamin, 
Pat.    16,093,   July   9, 


The  molten  metal  is  cast  in  a  mould  which  is  provided 
with  means  for  preserving  one  side  of  the  ingot  at  a  higher 
temperature  than  that  of  the  other  three  sides  and  the 
bottom.  This  may  be  accomplished  by  heating  the  one 
side,  or  by  applying  a  cooling  medium  to  all  but  the  one 
side.  By  this  means  the  shrinkage  of  the  ingot  on  cooling 
is  accommodated  by  the  soft  metal  on  the  heated  side. 
As  soon  as  the  ingot  is  cool  enough  to  handle,  it  is  placed 
between  jaws,  and  the  warmer  side  is  subjected  to  lateral 
pressure  along  a  portion  of  its  length  by  hydraulic  means, 
while  at  the  same  time  the  ingot  is  slowly  rotated.  Segre- 
gation due  to  the  different  specific  gravities  of  the  com- 
ponents of  the  ingot  is  thus  avoided. — T.  St. 

Vanadium ;      Process     of    extracting from     carnotite 

concentrates.  S.  Fischer,  Golden,  Colo.,  Assignor  to 
R.  E.  Booiaem,  New  York,  and  C.  R.  Hill,  Golden, 
Colo.     U.S.  Pat.  1,054,102,  Feb.  25,  1913. 

Carnotite  or  vanadiferous  sandstone  concentrates  are 
mixed  into  a  paste  with  water  and  alkali  hydroxide. 
The  mass  is  then  evaporated  to  dryness  and  roasted  at  a 
low  tempeiature.  Soluble  vanadium  salts  are  thus 
formed  which  can  be  leached  out  with  water. — T.  St. 

Basic  phosphate  slags  ;   Process  for  the  complete  utilisation 
of .     H.  Naegell.     Ger.  Pat.  256,303,  Feb.  29,  1912. 

The  slag  is  treated  with  a  weak  acid  in  order  to  separate  the 
citrate-soluble  from  the  non-citrate-soluble  phosphate. 
Volatile  acids,  such  as  sulphurous  or  carbonic  acid,  are 
preferably  used  as  solvents,  and  are  subsequently 
recovered  by  evaporating  the  solution,  the  dissolved 
phosphoric  acid  being  separated  at  the  same  time.  The 
insoluble  portion  of  the  slag  is  used  for  the  purpose  of 
supplying  tho  phosphorus  required  in  the  Thomas  process 
for  tho  manufacture  of  iron  for  the  purpose  of  facilitating 
the  "blowing"  and  the  production  of  more  valuable 
slag.— A.  S. 

8k  rl ;    Process  of  making 


-.  P.  P.  Reese  and  S.  S. 
Wales,  Munhail,  Pa.,  U.S.A.  Eng.  Pat.  5098,  Fob.  29. 
1912. 

See  Fr.  Pat.  441,352  of  1912  ;  this  J.,  1912,  821.— T.  F.  B. 

Arsenical   iron   ores  ; .  Process  for  rendering suitable 

for   smelting.     Coln-Miisener    Bergwerks-Aktien-Verein. 
Fr.  Pat.  448,075,  Sept.  9,  1912. 

See  Eng.  Pat.  20,404  of  191 1 ;  this  J„  1912,  992.— T.  F,  B. 


Cast   iron;    Process  for   dephosphorising in   a   basic 

or   neutral   converter   of   any  form.     A.    F.    Pasquier. 
Fr.  Pat.  448,414,  Nov.  25,  1911. 

See  Ger.  Pat.  252,504  of  1911 ;  this  J.,  1913,  29.— T.  F.  B. 

Zinc  from  poor  zinc  ore  and  tailings  ;    Method  of  manu- 
facture   of .     F.    C.    Beauchamp,    East    Finchley. 

Eng.  Pat.  17,648  of  1911,  date  of  Appl,  March  1,  1912. 

See  Fr.  Pat.  446,713  of  1912 ;  this  J.,  1913,  146.— T.  F.  B. 

Copper  alloy  ;    Remelting  and  refining  old  or  scrap 


W.    S.    Rockey   and   H.    Eldridge,    New   York.     Eng. 
Pat.  5445,  March  4,  1912. 

See  U.S.  Pat.  1,019,524  of  1912  ;  this  J.,  1912, 342.— T.F.B. 

Electrostatic  separating  devices  for  sorting  heterogeneous 
materials,  more  especially  minerals,  sulphur,  phosphate 
of  lime  and  like  materials.  A.  M.  F.  Blanchard, 
Asnieres,  France.     Eng.  Pat.  6772,  March  19,  1912. 

See  Fr.  Pat.  441,053  of  1912  ;  this  J.,  1912,  803.— T.  F.  B. 

Ore ;      Reducing by    means    of    solid,     carbonaceous 

material  .     S.     E.     Sieurin,     Hoganas,     Sweden.     U.S. 
Pat.  1,054,873,  March  4,  1913. 

See  Eng.  Pat.  14,612  of  1911 ;  this  J.,  1912,  440.— T.  F.  B. 

Ores  ;    Apparatus  for  roasting  or  sintering .     J.    E. 

Greenawalt.     Fr.  Pat.  448,244,  July  17,  1912. 

See  Eng.  Pat.  14,805  of  1912  ;  this  J.,  1913,  239.— T.  F.  B. 


XL— ELECTRO-CHEMISTRY. 

Reduction  of  dissolved  oxygen  under  pressure  to  hydrogen 
peroxide.     Fischer  and  Priess.     See  VII. 

Electro-analytical  separation  of  copper  from  tungsten  and 
molybdenum.     Treadwell.     See  XXIII. 

Patents. 

Electrodes  for  galvanic  celli.  F.  Dietz,  Nuremberg, 
Germany.  Eng.  Pat.  21,739,  Sept.  24,  1912.  Under 
Int.  Con  v.,  Sept.  25,  1911. 

A  moistened  mass  of  pyrolusite  and  graphite  is  pressed 
into  the  form  of  hollow  ropes,  the  openings  of  which  are 
less  than  the  diameters  of  the  carbon  rods.  The  ropes  are 
cut  to  the  length  of  the  separate  depolarisers,  and  in  each 
is  inserted  a  carbon  rod,  account  being  taken  of  the 
elasticity  of  the  still  mouldable  lengths  of  rope,  so  that  the 
latter,  in  consequence  of  the  contraction  which  takes  place 
on  drying,  fit  firmly  on  the  carbon  rods. — B.  N. 


Chlorine  gas  ;    Preventing  the  generation  of  ire  cases 

where  sea  water  penetrates  into  the  interior  of  electrically 
driven  vessels.  H.  Wehrlin,  Steglitz,  Germanv.  Ens. 
Pat.  28,518,  Dec.  10,  1912.  Under  Int.  Conv.,  March  25, 
1912. 

The  sea  water  in  the  vessel  is  mixed  with  such  substances  as 
will  combine  with  the  chlorine  at  the  moment  of  its  pro- 
duction. The  substance  may  be  introduced  in  solution 
into  tho  battery  cells  by  the  piping  usually  employed  for 
the  ventilation" of  the  cells,  and  tho  superfluous  solution 
may  be  taken  out  through  other  openings  and  allowed 
to  mix  with  the  sea  wator  in  the  interior  of  the  boat. — B.  N. 

(I)  Electric  furnace.     (2)    Method   of   silicidising    articles 
containing  carbon.     F.  J.  Tone,  Assignor  to  The  Carbor- 
undum Co.,  Niagara  Falls,  N.Y.     U.S.  Pats.  1,054,371 
and  1,  054,373,  Feb.  25,  1913. 
(1)  The  furnace  contains  one  or  moro  carbon  resistance 
cores,  disposod  so  as  to  secure  maximum  radiation  along 
their  vertical  surfaces,  and  means  for  supporting  articles  to 
be  silicidised  (converted  intosilicon  carbide)  in  zones  which 
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altenutc  with  the  euros  and  are  substantially  parallel 
with  their  vertical  surfaces,  whilst  a  silicidising  envelope 
such  as  a  porous  mixture  containing  silicon  carbide,  silica. 
and  carbon,  surrounds  and  extends  between  the  cores  and 
the  articles  to  be  treated.  (2)  Articles  containing  carbon 
mnOTlhlnfl  in  self-supported  piles  in  a  carbon  resistance 
furnace,  in  such  manner  that  the  piles  are  broken  in  the 
direction  of  current  flow  and  disposed  along  the  resistanee 
(or  resistances)  in  a  position  to  be  heated  by  the  same. 
lx>th  resistances  and  articles  being  surrounded  (see  above) 
by  a  mixture  capable  of  generating  vapours  containing 
silicon,  and  sufficient  current  passed  through  the  resistances 
to  silicidise  the  articles.  The  resistances  are  so  shaped 
as  to  gtre  a  maximum  horizontal  and  minimum  vertical 
radiation.— F.  Soun. 


'dicing  ;  Process  of .     F.  J.  Tone  and  T.  B.  Allen, 

Assignors    to   The   Carborundum    Co.,    Niagara   Falls, 
NY.     D.R  Tat.  1,064,372,  Feb.  25,  1913. 

Shaved  carbonaceous  articles  are  subjected  to  the  action 
of  silicon-containing  vapours  of  high  vapour  pressure, 
produced  by  the  electric  arc,  which  is  preferably  formed 
within  a  mixture  of  silicious  and  carbonaceous  material 
surrounding  the  articles. — F.  Sodn. 

'ric  [si  lie  id -sing]  furnace.  T.  B.  Allen,  Assignor  to  The 
Carborundum  Co.,  Niagara  Falls,  NY.  U.S.  Pat. 
1,054,380,  Feb.  25,  1913.' 

The  furnace  contains  a  silicidising  chamber  which  is 
heated  by  means  of  resistances  and  communicates  only 
with  the  furnace  atmosphere.  Means  are  provided  for 
obtaining  a  circulation  of  vapours  containing  silicon  in  the 
chamber,  which,  in  the  example  described,  is  placed  between 
the  resistances  in  such  manner  as  to  allow  vapours  to 
enter  its  side  walls  adjacent  to  the  cores,  a  porous  mixture 
containing  silica  and  carbon  surrounding  and  separating 
th<*  chamber  and  resistances. — F.  Sodn. 

roly'.ic  cdls  ;    Device  for  healing  .     J.  Nussbaum. 

i.   Pat  254,591,  Jan.   13,  1911. 

I  hk   i  laim   is  for  the   use  of  heating  tubes  of  ceramic 

material,  in  each  of  which  is  a  narrower  tube  of  any  suitable 

rial,  disposed  in  an  analogous  manner  to  the  known 

Field  tubes,  for  the  purpose  of  introducing  steam  or  leading 

off  condensed  water.     The  tubes  of  ceramic  material  are 

closed  at  one  end,  and  are  fixed  only  at  the  other  end 

in  the  wall  of  the  cell.     The  heating  tubes  may  be  U-shaped, 

in  which  case  the  condensed  water  is  led  off  through  a 

narrow  tube  reaching  nearly  to  the  lowest  part  of  the 

!.     The  limbs  of  the  U-tube  may  be  provided  with 

jackets   or   protecting  tubes,   closed   above,    in   order  to 

.  overheating. — A.  S. 

Blectrit  r< tort  furnaces.     J.  Ballv,  Grenoble,  Trance.      Eng. 

Pa»    16,041,  July  9,  1912.     Under  Int.  Cony.,  July  II, 
nil. 

•    132,163 of  1911 ;  thfc  J.,  1912,  32— T.  F.  B. 

■  'I'll  and  finely  divided  substances  ;   Process  for  treating 

[separating    '/>/    deetrO-OSmOsit] • .      G.    B.    Schuerin. 

Fr.    Pat.   448,230,   June    18,    1912.     Under  Int.   Conv., 
Jun<-   19,   1911. 

Pal    11    ''of  1912;   thi-J.,  1913,  241.—  T.  F.  15. 

Catkodit   mbtrlinn  [in  electrolytic  etttt] ,*    Arrangement  of 

Irode  to  prevent  .      A.    PietSSefa   and  0.   Adolph. 

Fr.   J'at.  44HJJ77,  Sept.  25,    1912.     Undef   1/it.   Conv., 
Ok  7,  1911. 

8ee  Eng.  Pat.  22,028  of  1912  ;   thll  J.,  1913,  31.— T.  F.  I',. 

Mannfadun  of  chrome  alum  '"/  dedrolyeie.     Eng.   Pat. 
1636.    Bet  VII. 

,n  of  'in  ii  ,    nitrogen   and/of  ammonia 

t,"ir,rg  compounds.     Emj.    I'at.   7740.     See   VII. 

'■n  of  hydrogen   ptrori'h.      Eng.    fat     £6,681,      Set 

VII 


XII.— FATS;    OILS;    WAXES. 

Oil-fruit,  Oanarium poly phyllum,  from  German  Neiv  Guinea  ; 

A   new  .     M.   Krause.     Tropenpflanzer,    1913,   17, 

147—150. 

Thk  nuts  of  the  Canarium  poly  phyllum,  a  tree  widely 
distributed  over  German  New  Guinea,  after  removal 
of  the  hard  shell,  contain  68-23  per  cent,  of  a 
yellowish-white  fat  suitable  for  the  manufacture  of  mar- 
marine.  The  fat  has  the  following  characters  :  solidif.  pt., 
19°— 20°  C.  ;  m.pt,,  30°  C.  ;  refractive  index,  1-4750  at 
21°  C.  ;  saponif.  value,  200-2;  iodine  value,  59-74; 
Reichert-Mcissl  value,  4-41.  The  residue  left  after 
extraction  of  the  oil  contains  9-77  per  cent,  of  nitrogen 
(=61  per  cent,  of  protein)  and  is  free  from  any  poisonous 
substance. — A.  S. 


Hardened  oils. 


A.  W.  Knapp. 
104. 


Analyst,  1913,  38,  102 — 


Hardened  oils  are  characterised  bj  a  high  proportion  of 
glycerides  of  stearic  acid,  but  it  is  doubtful  to  what  extent 
any  test  of  identity  can  be  based  upon  this.  Removal  of 
the  last  traces  of  nickel  from  the  fat  Is  difficult,  the  freo 
fatty  acids  combining  with  the  metal  to  form  nickel  soaps, 
which  remain  in  solution  in  the  fat.  The  following  method 
of  detecting  nickel  is  suggested  : — Fifty  grms.  of  the  fat 
are  heatt  d  with  20  c.c.  of  strong  hydrochloric  acid,  with 
constant  shaking,  the  mixture  then  allowed  to  separate, 
and  a  little  of  the  acid  layer  evaporated  to  dryness.  The 
residue  is  dissolved  in  a  little  water  and  the  solution  tested 
on  a  white  tile  with  a  drop  of  ammonium  sulphide.  In  tin- 
case  of  some  samples  of  hardened  oils  the  author  has 
obtained  negative  results  in  this  test.  The  dimethyl- 
glyoxime  test  suggested  by  Bomer  (this  J.,  1912,  996)  is 
more  sensitive,  but  it  has  been  found  by  Prall  that  a  red 
colouration  may  also  be  obtained  with  certain  pure  un- 
treated oils.  The  insoluble  bromide  test  for  fish  oils  is  of 
no  quantitative  value,  since  the  process  of  hardening  the 
oil  causes  a  great  reduction  in  the  percentage  of  brominated 
glycerides  insoluble  in  ether.  The  following  result  - 
obtained  with  fats  prepared  from  a  clear  cottonseed  oil 
illustrate  the  influence  of  the  method  of  hardening  upon 
the  characteristics  of  the  products  : — 


Percentage 
Catalyst,  i  'of  catalyst 
in  oil. 

Character  of 
product. 

Butyro- 

re  fraction 

(corr.  to  40°C.) 

M.  pt. 
"C. 

Nickel                    1-00 
Platinum              0-10 
Palladium    )         0-06 

Hard 
Hard 
Brittle 

45-7 
47-8 
45-5 

49 
46 
52 

These  hardened  oils  keep  vory  well.  Samples  exposed  for 
about  18  months  to  damp  air  showed  no  signs  of  rancidity 
whilst  the  original  acidity  (0*70  per  cent,  as  oleic  acid)  hid 
not  materially  altered.  They  give  soaps  of  good  colour 
but  deficient  in  lathering  power.  No  objection  is  likely  to 
bo  brought  against  their  being  used  in  admixture  with 
other  fats  in  soap-making.  With  regard  to  their  use  in 
the  preparation  of  edible  fats,  investigation  is  needed  •" 
ascertain  whether  any  injurious  products  are  formed  in 
the  process,  and  whethor  proportions  of  nickel  of  IfolD 
1  to  2  parts  per  million  can  have  any  harmful  effeeti 
Account  must  also  be  taken  of  the  possibility  of  a  high 
proportion  of  tristcarin  rendering  the  fat  indigestible. 
There  is  probably  but  little  risk  of  any  poisonous  substai 
being  introduced  from  impurities  in  the  hydrogen  used 
the  reduction,  since  most  of  those  would  inhibit  the  sotfen 
of  the  catalytic  agent  (sec  also  this  J.,  1913,  201). 

—  C.  A.  M 

Solid  fatty  acids  ;    Determination  of by  Hehner  and 

Mitchell's  method.  A.  Heidusehka  and  A.  Burger.  2. 
olbntl.  Chem.,  1913,  19,  87—89. 
Gk>08  results  are  given  by  this  method  (Analyst,  21,  310) 
in  the  determination  of  stearic  acid  in  the  presence  "f 
other  fatty  acids,  provided  that  not  less  than  0-1  gTB 
tear!  mid  per  100  c.c  of  saturated  alcohol  is  present. 
i "  detect  profiler  amount-",  of  stearic  acid  rewwfffl  w*y 
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be  had  to  fractional  precipitation  with  barium  or  mag- 
nesium acetate.  Neither  stearic  acid  nor  palmitic  acid 
could  be  detected  by  any  of  these  methods  in  cocoanut  oil. 
In  applying  Hehner  and  Mitchell's  method  to  the  deter- 
mination of  palmitic  and  myristic  acid,  the  solubility  of 
the  former  in  96  per  cent,  alcohol  at  0°  C.  was  found  to 
average  0-5642  grm.,  and  the  solubility  of  the  latter 
0-4418  grm.  per  100  c.c.  In  test  determinations  with 
pure  palmitic  acid  the  results  were  inaccurate  when  more 
than  0-5  grm.  of  the  fatty  acid  was  present,  owing  to  the 
exceptionally  voluminous  form  in  which  it  separated  from 
the  saturated  solution.  On  the  other  hand,  the  good 
results  with  pure  myristic  acid  were  independent  of  the 
amount  of  acid  taken.  In  the  case  of  mixtures  of  palmitic 
acid  and  stearic  acid  a  very  small  amount  of  the  latter 
(e.g.,  0-06  grm.)  caused  the  results  to  be  much  too  high, 
but  the  method  gave  good  results  in  the  determination  of 
palmitic  acid  in  the  presence  of  oleic,  lauric,  caproic  and 
caprylic  acids.  The  method  also  proved  satisfactory  with 
mixtures  of  myristic  acid  with  the  same  more  soluble  fatty 
acids,  but  could  not  be  used  for  the  determination  of 
myristic  acid  in  the  presence  of  stearic  acid. — C.  A.  M. 


Saponins  from   various   plants.     Rousset.     Les    Matieres 
Grasses,  1913,  6,  3004—3005. 

Wheat  blight  : — The  seeds  of  wheat  blight  (Lychnes  githago 
L.)  are  rich  in  saponin-like  substances  and  could  possibly 
be  utilised  for  the  industrial  preparation  of  saponin.  They 
are  obtained  in  large  quantities  in  the  sorting  of  wheat, 
and  are  sold  at  a  low  price  in  admixture  with  other  foreign 
seeds.  The  saponin  in  the  seeds  of  wheat  blight  differs 
essentially  from  other  saponins  in  the  fact  that  it  Is  optically 
inactive,  but  in  other  respects  it  has  similar  properties. 
The  name  saponigdlin  has  been  suggested  by  Masson  for 
this  variety.  In  addition  to  saponin,  the  seeds  contain  a 
saponin-like  substance,  nigellic  acid,  which  has  similar 
frothing  and  detergent  properties.  The  chief  extractives 
in  the  seeds  are  :— Saponin,  35  ;  nigellic  acid,  10  ;  re- 
ducing sugars  (as  dextrose),  6-5  ;  and  fat,  38  per  cent. 
The  fat  is  a  pale  yellow  oil.  At  the  present  time  the  impure 
wheat  grains  containing  the  blight  are  frequently  exported 
from  France  into  Germany,  where  they  are  used  in  the 
manufacture  of  detergent  preparations.  Soap  worts  : — 
Two  commercial  varieties  of  soap  wort  roots  are 
known — the  officinal  French  kind  and  the  Egyptian  root. 
The  French  root  had  the  following  composition  : — Fat, 
3-1  ;  saponins,  19 ;  saponic  acid,  3*5 :  saponitic  acid, 
2-25  ;  reducing  sugars  (as  dextrose),  28  ;  and  galactan, 
10-7  per  cent.  ;  whilst  a  sample  of  the  Egyptian  root  gave 
the  following  results  : — Fat,  7-5  ;  saponins,  61  ;  strathiric 
acid,  2-25 ;  gypsophilic  acid,  3  ;  and  reducing  sugars  (as 
dextrose),  19  per  cent.  Both  sorts  of  root  appear  to  be 
too  dear  to  be  used  as  raw  material  in  industrial  processes 
of  extracting  saponin. — 0.  A.  M. 


Effect    of   certain    pigments    on    linseed    oil.     Manganese 
content  of  raiv  linseed  oil.     Boughton.     See  XIII. 


Patents. 


Oil 


presses.     L.    Hoffmann,    Vienna.     Eng.    Pat.    7364, 
March  26,  1912. 

One  or  more  of  the  side  walls  of  a  cage-press  are  made 
movable  in  the  frame  "  in  a  direction  normal  to  thoir  face." 
These  walls  are  forced  inwards  by  means  of  springs  or  the 
like,  whilst  means  may  be  provided  for  moving  them 
outwards  when  the  pressure  is  applied. — C.  A.  M. 

Oik  ;   Process  for  improving  the  lubricating  power  of , 

and  for  the  manufacture  of  consistent  grease.  E.  Lecocq. 
Forest-lez-Brussels,  E.  B.  d'Orimont,  Hainaut,  and 
M.  M.  d'Orimont,  Anderlicht-lez-Brussels,  Belgium. 
Eng.  Pat.  2382,  Jan.  30,  1912.  Under  Int.  (\mv., 
Jan.  31,  1911. 

See  Fr.  Pat.  439,467  of  1912  ;  this  J.,  1912,  732.— T.  F.  B. 


Vegetable    oils ;     Apparatus   for    extracting .     J.     T. 

Hawkins.     Fr.    Pat.    448,041,    Sept.    6,    1912.     Under 
Int.    Conv.,    Sept.    9,    1911. 

See  Eng.  Pat.  20,061  of  1911  ;  this  J.,  1912,  997.— T.  F.  B. 


XIII.— PAINTS  ;     PIGMENTS  ;    VARNISHES  ; 
RESINS. 

Linseed  oil;  Effect  of  certain  pigments  on .  Man- 
ganese content  of  raw  linseed  oil.  E.  W.  Boughton. 
U.S.  Dep.  Agric,  Bureau  of  Chem.,  Circular  No.  Ill, 
Feb.  15,  1913. 

Pigments  of  various  kinds  were  mixed  with  raw  linseed 
oil,  without  driers,  and  left  in  stoppered  jars  of  uniform 
shape  and  size  for  periods  of  one  and  two  years  in  dim 
diffused  light.     At  the  end  of  each  period  the  contents 
of  the  jars  were  thoroughly  mixed  and  samples  were  taken 
from  each.     These  were  thinned  with  ether  and  centrifuged 
to    separate    the    pigments,    the    ether    evaporated,   and 
the  oil  dried  at  105°  G.  in  an  atmosphere  of  carbon  dioxide 
or  hydrogen,  and  filtered  through  fine  filter  paper.     The 
linseed  oil  used  had  a  sp.  gr.  of  0-934  at  15-6°  O,  an  acid 
value  of  1-7,  and  an  iodine  value  of  179-6,  and  yielded 
0-13  per  cent,  of  ash.     The  pigments  included  white  lead, 
kaolin   (containing   calcium  sulphate),   Indian   red,   flake 
graphite,  black  magnetic  oxide,  zinc  chromate,  artificial 
graphite,    zinc    white,    chrome    yellow,   chromium    oxide 
and  lampblack,  and  they  were  mixed  with  the  oil  in  pro- 
portions ranging  from  16  per  cent,  (lampblack)  to  72  per 
cent,    (white   lead).     In    no    case   was   the   iodine    value 
of  the  separated  oil  reduced  below  that  frequently  given 
by  pure  samples  of  raw  linseed  oil.     The  lowest  values 
were  obtained  with  the  mixtures  containing  the  so-called 
inert  pigments,  viz.  173-0  after  1  year  and  171-6  after  2 
years  in  the  case  of  kaolin,  and  173-8  and  172-5  respectively 
in  the  case  of  Indian  red.     The  large  amount  of  ash  from 
the  white  lead  samples  (0-35  per  cent,  after  1  year  ;    0-40 
per  cent,  after  2  years)  showed  that  in  the  case  of   that 
paint  some  of  the  pigment  had  been  dissolved  by  the  oil. 
In  the  other  cases,  however,  the  proportions  of  ash  (0-0 1 
to  0-25  per  cent.)  did  not  prove  with  certainty  tliat  any 
appreciable    amounts    of    pigment    had    been    dissolved. 
In  almost  every  instance  the  specific  gravity  ol  the  oil  had 
been  raised  (e.g.  to  0-940  in  the  white  lead  sample  ;   0-939 
in  the  Indian  red  sample),  but,  as  Mas  also  the  ease  with 
the  iodine  value,  the  values   were  practically  the  same 
after  one  year's  or  two  years'  exposure,  indicating  that 
probably  the  air  inclosed  in  the  jars  had  little  influence 
upon  the  values.     Many  of  the  oils  separated  from  the 
samples  had  a  sp.  gr.  above  0-936,  at  15-6°  0.,  the  value 
fixed  as  the  upper  limit  for  raw  linseed  oil  (Proc.  Amer.  Soo. 
Test.  Mat.,  1909,  9,  164).     These  results  indicate  that  if  an 
oil  extracted  from  a  stored  paint  shows  a  sp.  gr.  that  is 
near  the  lower  limit  for  pure  raw  linseed  oil  (0-932),  the 
presence  of  other  oils  ot  lower  sp.  gr.  is  suggested.      In 
live  of  the  samples  the  oil  had  been  bleached,  this  effect 
being  very  pronounced  in  the  case  of  kaolin.     The  other 
pigments  that  had  bleached  the  oil  were  white  lead.  Indian 
red,    chrome    yellow,    and    chromium    oxide,    whilst    (he 
black  pigments,  and  zinc  yellow  and  zinc  white  had  caused 
no  appreciable  change  in  the  colour  of  the  oil.      Kxp<  n- 
ments  in  which  white  lead  was  made  into  a  thick  pa 
with  linseed  oil  so  as  to  give  a  greater  proportion  or  | 
ment   continually  in    Contact    with   the   oil.   showed    that 
under   these   conditions,   also,    there   was    little   alteration 
in  the  constants  ofthe  oil.      For  example.  samples  ..f  oil 
extracted    trom   such    pastes    yielded    fatty   »oids    With  W 
iodine  value  of  185.     It   is  pointed  out.   however,   that 
these  results  were  obtained  with  pastes  containing  only 
,,,„  ,,ii  and  pigment  and  that  the  addition  of  drien  ami 
thinning  agents  would  have  affected  the  yaluee.     Examina 

tion  of  the  lead  paints  showed  that  had  chromate  ha.    I 

combined  with  the  oil  to  M>  peal  a  d<  white  lead 

Uangoneae  in  m,r  linseed  oil:    SUteen  sample*  of  raw 
],„  eed  oil  of  known  purity  yielded  <>"•_>  to  (.■•_>!  par  cent. 
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of  ash,  which  in  every  instance  contained  manganese. 
The  amounts  determined  by  the  bismuthato  method 
imaged  from  a  faint  trace  to  O0008  per  cent,  calculated 
upon  the  original  oil. — C.  A.  M. 

Pulp,  paper  and  other  products  from  waste  resinous  woods. 
Vcitch  and  Merrill.     See  V. 

The  behaviour  of  paints  under  the  conditions  of  practice, 
with  special  reference  to  lead  paints.  H.  E.  Armstrong 
and  C.  A.  Klein.     See  London  Section,  p.  320. 

Patents. 

Paint,  varnish, and  finish  removers.  J.  M.  Wdson  and  H.  A. 
Huns.  New  Yoik,  U.S.A.  Eng.  Pat,  4161,  Feb.  19, 
1912. 

The  finish  remover  comprises  a  film-forminjr  colloid, 
consisting  of  a  secretion  of  the  Mexican  candelilla  plant, 
and  two  volatile  finish  solvents,  one  of  which  acts  as  a 
solvent  for  the  colloid,  whilst  the  other  acts  as  a  precipitant 
of  the  colloid  when  in  solution. — B.  N. 


Metal      surfaces  ;       Protection      of 


Continental 


Caoutchouc  und  Gutta  Percha  Co.,  Hanover,  Germany, 
and  M.  WUlenius,  Meggen,  Switzerland.  Eng.  Pat. 
12.753,  Jan.  19,  1912.  Addition  to  Eng.  Pat.  15,886 
of  1911,  dated  July  22,  1910  (this  J.,  1912,  693). 

Claim  is  made  for  applying  the  rubber  or  gutta  percha 
"glue"  mixed  with  a  bituminous  substance,  on  the  top 
of  existing  layers  of  paint,  as  a  protection  for  metal 
surfaces  coming  in  contact  with  sea  water.  One  or  more 
coats  of  the  glue,"  not  mixed  with  substances  of  a 
bituminous  nature  may  be  applied  on  the  top  of  the 
protective  coats. — T.  St. 


Linoleum  or  the  like  ;    Manufacture  of  - 


W.   Esch 
Hamburg.     Eng.  Pat.  18,825,  Aug.  16,  1912. 

A  lisolecm,  odourless,  elastic  and  sound-proof,  is  said  to  be 
obtained  by  mixing  vulcanised  rubber,  or  rubber  waste,  gutta 
percha  or  balata  with  hot  linoleum  cement,  then  incor- 
porating the  mixture  w  ith  filling  and  colouring  substances, 
and  coating  fabrics  with  the  preparation  in  the  usual  way. 

— C.  A.  M. 

White    lead;     Process    and    apparatus  for    mating- 


F.  H.  Sharpe.     Fr   l'at.  448,754,  Sept.  26,  1912.     Under 
Int.  Conv.,  Sept.  27,  1911. 

See  Eng.  Pat.  21,292  of  1911  ;  this  J.,  1912,  939.— T.  F.  B. 


XIV .-INDIA-RUBBER;  GUTTA-PERCHA. 


Artificial  and  natural  rubbers  ;  Hydrohalogenides  of- 
and  the  rubber -l>ke  bodies  regenerated  therefrom. 
Harries.     Ber.,  1919,  46,  733—743. 


halogen-free  rubber.  The  hydrohalogenide  of  gutta- 
percha does  not  give  gutta-percha  again  but  a  compound 
of  rubber-liko  properties,  and  possibly  in  this  way  gutta- 
percha may  bo  transformed  into  rubber.  It  is  likely 
that  the  dilficultly  ozonizable  rubbers  contain  conjugated 
double  bonds,  i.e.,  instead  of  being  1-5  dimethyl-cyclo- 
octadiene-1-5,  the  double  bonds  may  be  in  the  1.3-  or  the 
17-positions. — H.  E.  P. 


Patents. 

Rubber  ;     Process  for    making  ■ 


Weber  (see  this  J.,  1900,  215)  stated  that  rubber  yielded 
a  hydrochloride,  CI0HlgCl2,  which  split  off  hydrochloric 
acid  on  heating  with  organic  bases,  but  that  the  other 
halogen  acids  did  not  yield  similar  products.  The  author 
finds,  however,  that  rubber  and  guttapercha  yield  com- 
pound-, C10H,,C17,  f'.oH,,Br2  and  CI0HlgI..  The  only 
difference  between  natural  and  artificial  isoprene  rubber 
in   this  js   that   the   former   gives   a   hydriodide 

retaining  2HI,  while  the  latter,  after  one  re  -precipitation, 
loses  HI  giving  CKH,.I.  It  is  difficult  to  remove  the 
whole  of  the  halogen  acid  by  merely  heating  with  organic 
bases,  but  by  heating  with  pyridine,  pyridine,  or  the  like, 
with  or  without  the  addition  of  a  solvent  such  as  benzene,  in 
a  sealed  tube  to  125° — 145°  C,  a  product  free  from  halogen 
is  obtained.  This  is  not  identical  with  natural  rubber 
but  is  more  like  sodium-rubber,  being  difficult  to 
ozonize  and  possessing  a  similar  decomposition-curve. 
The  product*  are  not  quite  the  same  as  those  obtained  by 
Deration  from  the  hydrohalogenides  of  sodium- 
rubber  iteell  Decompo  rtion  of  the  various  balogenide 
with    alkali    hydroxides    or    sodamide    gives    a    different 


-.     G.    Reynaud.     Fr. 
Pats.  448,108,  Nov.  17,  1911,  and  448,663,  Dec.  2,  1911. 

See  Eng.  Pat.  27,802  of  1911  ;  this  J.,  1912,  10S7.  The 
usual  filling  mixture  is  introduced  into  the  rubber  mass 
impregnated  with  turpentine,  at  tho  same  time  as  the 
lime  or  other  addition. — T.  F.  B. 


Rubber  ;  Process  for  preparing  artificial  ■ 


-.  Farbenfabr. 
vorm.  F.  Bayer  und  Co.  Ger.  Pat.  254,672,  Jan.  26. 
1912.     Addition  to  Ger.  Pat.  250,690,  Sept.  12,  1909. 

In  carrying  out  the  process  described  in  the  principal 
patent  (see  Fr.  Pat.  419,316;  this  J.,  1911,  226),  it  is 
advantageous  to  heat  the  isoprene  in  presence  of  a  viscous 
liquid,  e.g.,  viscous  aqueous  solutions  of  albumin,  peptone, 
etc.  It  is  stated  that  the  products  are  tougher,  more 
elastic,  and  less  brittle  than  those  previously  described. 

— T.  F.  B. 

Butadiene-caoutchouc,     its     homologues    and     analogues ; 

Process    for    preparing .     Farbenfabr.     vorm.     F. 

Bayer  und  Co.     Ger.  Pat.  255,129,  March  13,  1912. 

Butadiene,  its  homologues  or  analogues  (with  tho 
exception  of  isoprene),  or  mixtures  of  hydrocarbons  of  the 
butadiene  series,  are  emulsified  in  viscous  fluids,  and  the 
emulsions  allowed  to  polymerise  spontaneously  (see 
preceding  abstract). — T.  F.  B. 


Caoutchouc -like  substances;    Manufacture  of- 


.    J.  Y. 

Johnson,  London.  From  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafcn  on  Rhine,  Germany.  Eng.  Pat. 
5667,  March  6,  1912. 

See  Fr.  Pat.  446,600  of  1912  ;  this  J.,  1913,  152.— T.  F.  B. 

Manufacture  of  isoprene  or  a  hydrocarbon  similar  thereto. 
Eng.  Pat.  17,397'.     See  XX. 

Manufacture  of  linoleum  or  the  like.     Eng.  Pat.   18,825. 

See  XIII. 


Plastic  compositions. 


[Artificial  leather.'] 
See  XV. 


Eng.  Pat,  24,041. 


XV.— LEATHER  ;   BONE  ;   HORN  ;   GLUE. 

Extraction  of  woods  and  barks  ;    Laboratory -.     R.  IT. 

Wisdom.     J.    Amer.    Leather   Chem.    Assoc,    1913,   8, 

128—132. 
The  official  method  of  tho  American  Leather  Chemists' 
Association  for  tho  extraction  of  wood  and  bark  requires 
that  the  operation  should  be  conducted  in  an  apparatus 
consisting  of  a  vessel  in  which  water  may  be  boiled,  com- 
bined with  a  container  for  the  material  to  be  extracted.  Tho 
container  must  be  provided  with  a  condenser  so  arranged 
that  the  condensed  water  drips  on  the  material  and  the  out  - 
lets  are  so  arranged  that  the  percolate  may  either  b 
moved  or  returned  to  the  boiling  vessel.  500  c.c.  of  the 
percolate  must  be  collected  outside  in  about  2  hours  and  t  he 

raction  continued  with  500  c.c.  for  14  hours  loi 
hy  the  process  of  continuous  extraction  with  a  reflux 
'■ondonscr.  Tho  author  carried  out  experiments  on  the 
extraction  of  chestnut  wood,  oak  bark,  hemlock  bark, 
mangrove  bark  and  quebracho  wood,  following  tho  official 
method  in  every  detail  except  that  tho  continuous  ext 
tion  lasted  for  6  hours  instead  of  14.     It  was  found  that 
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in  all  cases  the  increase  of  extracted  matter  in  14  hours 
over  that  extracted  in  6  hours  was  so  small  as  to  be  within 
the  limits  of  experimental  error  and  completely  over- 
shadowed by  the  advantages  of  the  shorter  time.  By  the 
first  extraction  with  500  c.c.,  85  per  cent,  of  the  total 
tannin  is  extracted.  Experiments  made  using  glass  and 
copper  vessels  gave  practically  the  same  results  when  the 
first  500  c.c.  of  the  extract  was  collected  outside  the 
boiling-flask.  Any  destruction  of  tannin  is  due  to  the 
continued  boiling  and  is  not  affected  bv  the  material  of  the 
flask.— D.  J.  L. 

Chestnut  extract ;  Natural  organic  acids  of -.  L.  Pollak. 

Collegium,    1913,    86—88.      (See    also    this   J.,   1913, 
173—174.) 

Fresh  chestnut  wood  contains  0-06 — 0-075  per  cent. 
of  volatile  acids  calculated  as  acetic  acid.  Leached  air-dry 
chestnut  wood  contains  0-06 — 0-09  per  cent  of  volatile 
acids.  The  percentage  of  acids  in  some  chestnut  liquors 
during  the  process  of  manufacture  is  as  follows  : — 


Non- 

Per cent. 

Volatile 

volatile 

Per  cent. 

of  non- 

acid per 

acid  per 

of  volatile 

volatile 

100  parts 

100  parts 

acid. 

acid. 

of  dry 

material. 

of  dry 

material. 

Crude      chestnut 

0-252 

0-248 

4-26 

4-20 

Same,  decolourised 

with  blood  .... 

0-243 

0-187 

3-09 

4-78 

Same,   from   first 

evaporating  elem- 

ent   

0-336 

0-284 

3-33 

2-81 

Finished  extract 

0-435 

1-225 

1-06 

3-01 

From  the  analysis  of  several  chestnut  extracts  given, 
the  total  acid  varies  from  1-5 — 2-1  per  cent  ;  reckoned  on 
dry  material  this  becomes  3-6 — 5-2  per  cent.,  of  which 
volatile  acids  represent  0-5 — 1-1  per  cent  and  non-volatile 
2-6 — 4-2  per  cent.  The  figures  were  obtained  from  extracts 
manufactured  under  high  pressure  and  heavily  treated 
with  blood.  By  the  decolourising  process  some  acids, 
principally  lactic  acid,  are  introduced  by  the  blood. — D.  J.  L. 


Sulphite-cellulose     extract;      Detection     of .     F.     M. 

Loveland.     J.  Amer.  Leather  Chem.  Assoc,   1913,  8, 
132—133. 

Gansser  (Collegium  No.  509,  482)  has  stated  that  leather 
tanned  in  extracts  containing  2 — 5  per  cent,  of  sulphite- 
cellulose  will  give  an  extract  yielding  the  characteristic 
flocculent  precipitate  on  treatment  with  aniline  and 
hydrochloric  acid.  The  author  was  unable  to  obtain 
the  test  with  leather  tanned  in  sulphite-cellulose  extract 
alone  in  liquors  as  high  as  50°  Bkr.  It  appears  that 
different  sulphite-cellulose  extracts  give  results  at  variance 
by  the  same  tests  or  else  the  extract  changes  during 
the  process  of  leather  manufacture.  The  heavy  white 
precipitate  which  settles  out  of  certain  classes  of  sulphite  - 
cellulose  extract  consists  of  sulphur. — D.  J.  L. 


Tannin  analysis  ;     Use   of  chromed  gelatin   in .     E. 

Giusiana.     J.  Amer.  Leather  Chem.  Assoc,  1913,  8,  143. 

It  is  proposed  to  replace  hide  powder  by  fish  glue  or 
gelatin,  previously  tanned  in  a  basic  chrome  solution 
prepared  from  100  grms.  of  chrome  alum  crystals,  1  litre 
of  water  and  15  grms.  of  crystallised  sodium  carbonate. 
Thin  leaves  of  pure  gelatin  are  placed  in  this  solution  for 
24  hours,  after  which  time  they  will  be  completely  tanned 
and  quite  insoluble  in  hot  water.  They  are  then  washed 
and  neutralised  in  a  1  per  cent,  ammonia  solution,  again 
thoroughly  washed  and  dried  between  filter  papers.  The 
tanned  gelatin  may  be  kept  indefinitely  in  distilled  water. 
For  100  c.c.  of  the  tannin  solution  the  equivalent  of  5  grms. 
of  dry  gelatin  is  used.  The  shaking,  filtration,  etc.,  arc 
as  in  the  hide  powder  method. — D.  J.  L. 


Lime   liquors;    Provisional   method   of  analysis   of . 

Collegium,   1913,   73—75.     (See  also  Wood  and  Law, 
this  J.,  1912,  446.) 

At  the  London  Conference  of  the  Internat.  Assoc.  Leather 
Trades  Chemists  the  following  suggested  standard  method 
of  analysis  of  lime  liquors  was  provisionally  adopted  : 
(1)  Alkalinity.  The  liquor  is  filtered  through  a  S.  and  S. 
605  filter-paper ;  if  great  accuracy  is  required  the  covered 
funnel  fitted  with  soda-lime  tube  as  described  by  Trotman 
(Leather  Trades  Chemistry,  63)  should  be  used.  10  c.c. 
of  the  filtrate  are  titrated  with  N/10  acid,  using  methyl 
red  as  indicator.  This  gives  total  alkalinity  including  that 
due  to  sulphides.  (2)  Ammonia.  100  c.c.  of  the  liquor 
are  filtered  through  cotton-wool,  and  acidified  with 
hydrochloric  acid  until  acid  to  methyl  orange.  Excess 
of  magnesia  is  then  added  and  the  ammonia  distilled 
over  into  standard  acid.  (3)  Sulphides.  The  liquor  is 
filtered  through  a  S.  and  S.  605  filter-paper,  and  titrated 
with  JV/10  zinc  sulphate  with  the  addition  of  ammonium 
chloride,  using  sodium  nitroprusside  as  external  indicator 
(see  Blockey  and  Mehd,  this  J.,  1912,  369  ;  also  McCandlish 
and  Wilson,  this  J.,  1913,  153).  (4)  Nitrogen.  The 
liquor  is  centrifuged  for  three  minutes,  and  the  total 
nitrogen  determined  in  25 — 50  c.c  by  Kjeldahl's  method.. 
The  degree  of  hydrolysis  may  be  determined  by  a  com- 
bination of  the  figures  obtained  by  the  above  Kjeldahl 
method  and  Stiasny's  formaldehyde  figure  (this  J.,  1910, 
771).  As  an  example  gelatin  has  a  formaldehyde  figure 
of  178  while  ammonium  salts  have  a  figure  of  2-8.  If  these 
be  taken  as  representing  the  upper  and  lower  limits  of 
hydrolysis  of  skin-substance  in  lime  liquors,  i.e.,  gelatin 
0  per  cent,  hydrolysis  and  ammonium  salts  100  per  cent, 
hydrolysis,  any  intermediate  figure  obtained  for  a  lime 
liquor  "between  178  and  2-8  can  be  converted  into  a  figure 
expressing  percentage  hydrolysis.  Thus,  if  the  factor 
mgrms.  N 

■y.g pf  or  a  lime  liquor  be  a,  the  percentage  hydroly  sis 

of  the  dissolved  nitrogenous  matter  will  be      i  -  q     o  3 
or  (simpler)  0-57  (178— a).— D.  J.  L. 

Electrical    tannage.     O.    J.    Williams.     Collegium,    1913, 

76—78. 

Roever  (Wiedemann's  Annalen,  57  [2],  397)  has  shown 
that  an  E.M.F.  of  100  volts  from  a  battery  of  accumulators 
will  force  7*377  kilos,  of  tan -liquor  through  1  sq.  metre 
of  hide  per  hour,  so  it  is  evident  that  the  failure  of  electrical 
tannage  is  not  due  to  the  hide  preventing  the  passage  of  the 
tanning  solution.  The  optical  activity  of  an  aqueous 
solution  of  tannic  acid  is  decreased  by  the  passage  of  a 
direct  electric  current,  [a]lJ°  for  a  5  per  cent,  solution 
falling  from  56-6  to  51-2  in  half  an  hour  with  a  current 
of  about  0-004  amp.  per  sq.  cm.  By  estimating  the  non- 
tannins  before  and  after  passing  the  current,  it  was  found 
that  a  direct  current  had  a  very  rapid  action  in  destroying 
the  tannin,  a  current  of  less  than  0-02  amp.  per  sq.  cm. 
increasing  the  percentage  of  non-tannins  in  a  solution  in 
half  an  hour  from  4-86  to  47-12.  Alternating  currents  of 
the  same  and  higher  densities  had  practically  no  effect  on 
the  tannin,  but  should  accelerate  the  tannago  of  hie  Its 
by  electrical  endosmoso.  From  these  trials  it  follows  that 
chemical  tannage  associated  with  chemical  E.M.F.s 
(and  therefore  unidirectional  currents)  can  never  be  a 
success,  and  the  only  satisfactory  way  to  accelerate  tannage 
is  by  means  of  alternating  currents. — D.  J.  L. 

Sugar   determination',    according   to    the   directions   of  the 
committee  on  leather  analysis,  Amer.  Leather  Chem.  Assoc. ; 

Results  of .    J.  Paeaaler.    J.  Amer.  Leather  Chem. 

Assoc.  1913,8,  136—140. 
Samples  of  oak-tanned  and  homlock-tamn  <1  leather  wen 
examined  for  the  percentage  of  sugar  according  to  the 
prescribed  directions  with  the  exception  of  tin-  full..,* 
two  points.  (1)  The  preparation  of  the  aqueous  extra  <  t 
wns  carried  out  by  leaving  the  sample  of  30  grm  ..  aft.-r 
the  extraction  of  fat  with  petroleum  ether,  in  a  Koofa  Bask 
for  12  hours  under  pressure  The  leather  wan  then 
extracted  at  50°  C.  for  3  hours  to  2  litres.     The  method  of 
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extraction  recommended  by  using  a  Soxhlut  apparatus 
t»  C.  appears  very  troublesome  and  long.  (2)  The 
solutions,  after  removal  of  tannin  with  basic  lead  acetate 
and  with  normal  lead  acetate,  with  and  without  addition  of 
zinc  oxide,  having  been  freed  from  lead  with  an  excess  of 
potassium  oxalate  and  inverted  with  hydrochloric  acid, 
were  rinsed  into  a  200  c.c.  flask  for  neutralisation.  After 
cooling,  they  weie  rendered  neutral  to  phenolphthalein 
with  sodium  hydroxide  and  made  up  to  200  c.c.  The 
results  obtained  by  the  use  of  normal  lead  acetate,  with  or 
without  zinc  oxide,  tor  de-tannising  were,  without  excep- 
tion, higher  than  the  truth.  When  basic  lead  acetate 
was  used,  the  results  were  far  below  the  theoretical 
calculated  quantity  of  sugar.  By  Von  Schroeder's  method. 
£.e.,  the  use  of  basic  lead  acetate  as  precipitant  and 
removal  of  the  excess  of  lead  with  sodium  sulphate,  quan- 
tities of  sugar  corresponding  to  the  theoretical  were  found. 
b  'tli  in  pure  dextrose  solutions  and  also  in  the  hemlock- 
tanned  leather  extract,  while  according  to  the  procedure 
of  the  Committee  on  Leather  Analysis,  Amer.  Leather 
Chem.  Assoc.,  even  in  the  pure  dextrose  solutions  on  the 
addition  of  basic  lead  acetate  and  removal  of  the  lead 
with  potassium  oxalate,  much  less  sugar  was  iound  than 
corresponded  to  theory.  It  was  found  that  the  duration 
of  heating  with  the  Fehling  solution  was  not  the  cause  of 
the  low  results  obtained,  but  that  considerable  quantities  of 
dextro-e  were  carried  down  with  the  lead  oxalate  when 
potassium  oxalate  and  basic  lead  acetate  were  used  simul- 
taneously.— T>.  J.  T.. 

Spent  tan  asfuel ;  The  rational  u*e  of .    T.  Budischow- 

ski     AlL'em.    Gerber-Zeit.,   Jan.   25,    1913.     J.    Amer. 
•her  ('hem.  Assoc.,  191:5.  8,  144. 

A  i  cbk  yard  of  freshly  leached  bark  weigh=  1100 — 1200  lb. 
and  contains  75 — 86  per  cent,  of  water.  A  good  tan-press 
will  reduce  the  water  to  00  per  cent.  Rotten  or  frozen 
tan  is  useless  as  fuel  and  the  many  wet  materials  from 
cleaning-vats,  etc.,  which  must  for  the  most  part  be 
burned  to  get  rid  of  them  do  not  help  to  save  coal.  When 
the  bark  lias  00  jkt  cent,  of  water  the  heat  value  is  scarcely 
on<-third  of  that  of  dry  bark.  The  author  has  obtained 
good  results  by  drying  the  bark  in  a  slowly  revolving 
drum  placed  over  the  boiler,  through  which  the  spent  tan 
An  exhaust  fan  draws  the  gases  of  combustion 
through  this  drum  and  the  dried  material  is  delivered 
directly  into  the  stoking  apparatus.  100  lb.  of  the  dried 
tan  are  equivalent  to  2.V—  30  lb.  of  coal.  In  operation, 
tie-  apparatus  i-^  continuous  and  automatic,  and  the 
umol  >re  expelled  at  a  comparatively  low  tempera- 

ture, thus  utili-ing  their  heat  to  the  greatest  advantage. 

— D.  J.  L. 

Patlnts. 

lit  composition*  [artificial  leather],     \Y.  .1.  Luxmoore. 
London.     Bug.  J'.'.  B4,041.  Oct.  21.  1912. 

RUBBER,    '_r'itta   percha,   etc.,   are   incorjxiratcd    with   the 
pro-:  ted      syrolit  "  (Eng.  Pat.  18,801  of  1909;    this 

j.,  1910,  98),  and  the  composition  rolled  to  the  desired 

thicl  The  rollers  may  have  a  pattern  upon  them   -■> 

•    the  -urface  of  any  kind  of  leather,  whil.-t  a 

coloured   product    i~   obtained    by   tin-   ose   of   coloured 

I      V  M. 

Drying  apparatus  for  hair,  wool,  yarn  ,  thread*,  and  otht  r 
mu  matt  other,  hide,  glut  and  the  like.     Eng. 

8ee  V. 
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-.    B.C.Shorey.     I 
I>pt.  Agrfc.,  ol  Soils  Bull,  88,  Jan.  8,   1913. 

I     11. 

TitK  chemical  nature  of  tie-  matter  of  soili  ha 

ited  in  the   Bureau  of  Soil* 
laboratory  (see  this    f..  1911,  40.  143,  227.   i:;^ 
1078;    1912.  350)  and  in  alL  thirty-five  different 


constituents  havo  beon  isolated.  Fifteen  of  these  are  now 
described  for  the  first  time.  The  soil  is  extracted  with  2 
per  cent,  sodium  hydroxide  solution  in  a  porcelain-lined 
vessel  of  30  gallons  capacity  provided  with  a  stirrer. 
The  neutralised  extract  is  concentrated  to  a  small  volume 
in  a  vacuum  pan  and  acidified  to  precipitate  the  humus 
("  matiere  noir").  The  filtrate  usually  contains  about 
one  half  of  the  total  solids  extracted  from  the  soil.  Details 
are  given  of  the  isolation  from  it  of  the  following  compounds, 
viz.,  oxalic,  succinic,  sacehaiic,  and  acrylic  acids, 
lysine,  adenine,  choline,  trimethylamine, salicylic  aldehyde, 
mannitol.  rhamnose,  trithiobenzaldehyde,  a  nucleic  acid 
and  an  unidentified  aldehyde.  The  still  unidentified 
portion  of  the  soil  organic  matter  is  made  up  largely  of 
compounds  related  to  the  resins.  The  possible  source 
of  these  compounds  and  the  relationship  between  them 
and  the  organic  matter  is  discussed.  The  complexity  of 
the  organic  matter  of  soils  is  emphasised. — E.  P.  A. 


Minganese  as  a  fertiliser.  M.  X.  Sullivan  and  W.  0. 
Robinson.  U.S.  Dept.  Agric,  Bureau  of  Soils,  Circular 
No.  75,  Jan.  4,  1913. 

It  was  found  that  manganese  was  the  most  active  element 
in  promoting  the  oxidation  changes  brought  about  by 
oxidising  enzymes  in  plants.  In  soils  also,  the  power  to 
oxidise  easily  oxidisable  substances  is  related  to  the 
amount  of  manganese  present  and  the  nature  of  the 
organic  matter.  The  growth  of  micro-organisms  is 
modified  and  their  biochemical  activities  in  the  soil 
changed.  The  absorption  of  lime  and  magnesia  by  plants 
is  increased  by  the  addition  of  manganese  to  the  soil. 
Manganese  is  naturally  present  in  soil  in  amounts  up  to 
0-5  per  cent,  calculated  as  MnO,  especially  in  the  surface 
soil,  the  usual  forms  present  being  the  silicates  and  the 
hydrated  dioxide.  The  most  effective  compound  as  a 
fertiliser  is  the  sulphate,  the  least  effective  being  the  dioxide. 
In  large  amounts  the  sulphate  is  more  toxic  than  the 
carbonate.  The  amount  of  sulphate  added  should  not 
exceed  100  lb.  per  acre. — -J.  H.  J. 

Fermenting  manure;    Action  of on  reinforcing  jtlios- 

phates.     W.  E.  Tottingham  and  C.  Hoffman.     J.  Ind. 
Eng.  Chem.,  1913,  5,  199—209. 

A  large  number  of  experiments  have  been  made  on  the 
action  of  fermenting  manure  on  phosphates.  Fermenta- 
tion over  periods  of  4 — 0  months  was  found  to  cause  a 
decrease  of  water-soluble  phosphorus  both  in  farm  manure 
alone  and  in  mixtures  of  manure  with  finely  ground  rock- 
phosphate.  The  losses  of  water-soluble  phosphate  in 
mixtures  of  manure  and  rock-phosphate  were  greatly 
reduced  by  addition  of  antiseptics  (chloroform  and 
formaldehyde).  When  acid  phosphate  was  mixed  with 
fermenting  manure,  a  similar  loss  of  water-soluble 
phosphorus  occurred  as  with  rock-phosphate,  and  there 
was  a  considerable  loss  even  in  presence  of  chloroform. 
On  growing  a  second  crop  of  barley  on  the  same  soils, 
it  was  found  that  better  results  were  obtained  from 
the  fermented  mixtures  in  the  case  of  both  mono- 
and  tri-calcium  phosphate.  It  is  concluded  that  it  is 
advantageous  to  mix  ground  rock -phosphate  with  manure 
and  allow  it  to  ferment  before  application,  but  that  acid 
phosphate  is  preferably  added  to  the  manure  at  the  time 
of  application  to  the  soil.      A.  S. 

Disinfectant*;     Action   of  some  <>n    i/t>    germinating 

power  of  cereal  seeds.    A.  Frassi.    Stay.,  aperim.  agrar. 
LtaL,  1912,  46,  2.S    56.     Chem.  Zentr.,  1913,  1.  1055. 

\i  i.  the  gaseous  disinfectants  tried,  with  the  exception  of 

vapours  ol  ether  and  chloroform,  tobacco  smoke,  illumiii 

,  and  carbon  dioxide,  had  a  pronounced  injurious 

i    on    the   germinating   power.     Of  the   liquids,   soap 

solution  had  no  influence;    hydrogen  peroxide,  potassium 

permanganate    solution,    "zimargol      (colloidal    silver), 

lysol,    and  "  creolin     had  ;i  glignt  injurious  action,  and 

solutions    of    sulphuric    acid,    ammonia,    copper    sulphate, 

mercuric  chloride,  lilvei  nit  rate,  and  sodium  chloride  had  a 

1 1 ohger  injur iouo  effect.     A.  S. 
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Patents. 

Calcium  cyanamide  ;    Process  of  treating  commercial . 

F.  S.  Washburn,  Nashville,  Tenn.     U.S.  Pat.  1,053,761, 
Feb.  18,  1913. 

Free  calcium  oxide  present  in  commercial  calcium  cyan- 
amide  is  made  to  react  with  an  organic  material  (such  as 
"  stick  water  "  or  stick  water  and  oil)  which  itself  has  a 
fertilising  value,  and  the  mixture  is  treated  with  carbon 
dioxide. — F.  Sodn. 

Drying  superphosphates  and  their  derivatives  ;    Method  of 

.     T.  L.  Willson.     Fr.  Pat.  448.127,  Sept.  10,  1912. 

Under  Int.  Conv.,  July  10,  1912. 

See  U.S.  Pat.  1,040,081  of  1912;  this  J.,1912,1046.— T.F.B. 


XVII.— SUGARS  ;   STARCHES;   GUMS. 

Sugar  beet ;  Relationship  between  the  weight  of  the and 

the  composition  of  its  juice.     J.   A.   Harris  and  R.   A. 
Gortner.     J.  Ind.  Eng.  Chem.,  1913,  5,  192—195. 

Using  published  data  for  Washington  Klein  Wanzlebener 
beets  (Bull.  39,  Bureau  of  Chem.,  U.S.  Bept.  Agric.)  and 
for  four  different  varieties  grown  in  Nevada  (Bull.  32, 
Nev.  Agric.  Expt.  Stat.),  the  authors  have  calculated  the 
correlation  coefficients  and  the  regression  straight  line 
equations  connecting  the  percentages  of  total  solids  and 
sucrose  in  the  juice  and  the  coefficient  of  purity  with  the 
weight  of  the  beet.  The  results  show  that  as  the  weight 
of  the  beet  increases,  the  percentages  of  total  solids  and  of 
sucrose  and  the  purity  of  the  juice  fall  rapidly. — A.  S. 


Sugar ;     Determination    of   the    loss    of  - 


[in    the    beet 
H.  Claassen. 


factory]from  thin-juice  to  finished  vrorfwts. 
Z.  Ver.  deut.  Zuckerind.,  1913,  239—249. 

The  thin-juice  was  measured  in  tanks,  whilst  for  ascertain- 
ing the  amount  of  thick-juice,  a"  Libra  "  automatic  weighing 
machine  was  used,  and  found  to  give  uniformly  satisfactory 
results.  The  weight  of  the  massecuite  was  found  in  the 
usual  way  from  the  weight  of  sacked  raw  sugar  and  of  the 
second  niasseeuite.  In  all  the  analytical  operations  the 
standard  methods  prescribed  by  the  German  Committee 
were  used,  but  in  determining  the  sugar  content  of  the 
thin-juice,  in  addition  to  the  ordinary  procedure  involv- 
ing the  application  of  Schmitz'  table,  the  so-called 
"gravimetric"  process  in  which  the  normal  weight  or 
a  multiple  of  it  is  weighed  out  (cf.,  this  J.,  1913,  300) 
was  used,  results  nigher  by  0-05 — {HO  per  cent,  being 
thus  obtained.  Depending  upon  whether  the  sugar  in  the 
thin-juice  was  determined  by  (a)  the  ordinary  precedure 
employing  Schmitz'  table,  or  by  (6)  the  "  gravimetric  " 
method,  the  lo-ses  expressed  as  a  percentage  of  the  roots 
sliced  were  found  at  the  several  stages  to  be  as  follows  : — 
from  thin-juice  to  thick-juice,  (a)  +0-016,  (6)  0-068 ; 
from  thick-juice  to  massecuite,  (a)  0-015,  (b)  0-015 ; 
from  thick-juice  to  the  final  products  ;  (a)  0-042,  0-042  ; 
thus  giving  a  total  loss  while  proceeding  from  thin -juice 
to  the  final  products  of  (a)  0-026  and  (b)  0-110  per  cent. 
These  losses  are  to  be  attributed  in  part  to  the  destruction 
of  the  *ugar  in  process  of  working,  and  in  part  to  the 
unavoidable  errors  of  weighing  the  sevcial  products, 
taking  the  samples,  and  determining  the  sucrose.  The 
total  loss  due  to  destruction  of  sucrose  daring  evaporation, 
boiling,  and  crystallisation  does  not  exceed  0-1  per  cent, 
on  the  roots,  and  probably  is  much  less,  so  that  the  method 
of  computation  from  the  tables  of  Hcrzfeld  and  Dusch^ky 
(this  J.,  1911,  1177)  may  be  regarded  as  substantially 
correct. — J.  P.  O. 

Sugar -works   products;     Contribution   to   the   study   of  the 

colouration    of .     J.    Robart.     Bull.    Assoc.    Chim. 

Sucr.,  1913.  30,  457—46.!. 

The  deeper  colour  of  a  solution  of  molasses  (30  to  35  grms. 
of  molasses  per  litre)  containing  the  same  quantity  of 
mineral  non -sugar  as  a  purified  juice  is  caused  principally 
by   the  action   of  alkalis  on   sugar  under  the   influence 


of  heat.  A  solution  of  pure  sugar  heated  for  several  hours 
acquires  a  light  yellow  colour,  which  becomes  brown 
even  in  the  cold  if  a  small  quantity  of  alkali  be  added. 
The  colour  thus  produced  is  resistant  to  the  usual  treatment 
with  sulphurous  acid  and  hydrosulphites  which  cannot 
reduce  it,  even  momentarily,  more  than  20  to  30  per  cent, 
if  the  products  are  left  slightly  alkaline.  The  author's 
process  of  "  carbosulphitation  at  low  temperatures " 
is  stated  to  avoid  these  colourations  and  allows  of  almost 
colourless  products  being  obtained. — L.  J.  de  W. 

Table  syrups  in  the  refinery  ;   The  question  of  the  form  it  ion 

of .     Zuew  and  Nikiforow.     ZapLski,  1912,  6,  285. 

Z.  Zuckerind.     Bohm..  1913,  37,  320—323. 

The  authors  examined  the  decomposition  of  sucrose  on 
heating  its  aqueous  solutions  in  presence  of  glucose  and 
the  behaviour  of  glucose  on  heating  its  aqueous  solutions 
in  presence  of  various  salts  of  inorganic  and  organic  acid-. 
Glucose  when  heated  in  pure  aqueous  solution  or  in 
aqueous  solutions  of  salts  of  strong  inorganic  acids  and 
strong  bases  (potassium  chloride,  etc.)  is  very  stable, 
so  that  the  solutions  remain  colourless,  but  with  salts  of 
weak  inorganic  acids  and  strong  bases  (potassium  carbonate, 
etc.)  it  is  not  so  stable  and  the  solutions  become  first 
yellow  and  then  cinnamon  brown.  With  alkali  salts 
of  organic  acids  it  is  decomposed  to  a  greater  extent,  the 
slighter  the  degree  of  electrolytic  dissociation  of  the 
organic  acid,  i.e..  acetates  produce  a  greater  effect  than 
propionates  and  the  latter  a  greater  effect  than  formates. 
The  difference  observed  between  the  action  of  potas- 
sium and  sodium  acetates  in  this  connection  could 
not  be  explained.  Glucose  has  no  visible  influence  on  the 
rate  of  decomposition  of  sucrose  on  heating  in  aqueous 
solution.  The  decomposition  of  glucose  on  heating  in 
presence  of  aqueous  salt  solutions  under  refinery  conditions 
shows  it  to  be  less  stable  than  is  usually  assumed. 

— L.  J.  DE  \Y. 


Sugar     [dextrose] ;      Determination     of .     /.     Bang. 

Biochem.  Zcits.,  1913,  49.  1—18. 

A  method  for  determining  small  quantities  of  dextrose  i- 
described.  The  sugar  is  boiled  with  an  alkaline  copper 
solution  containing  potassium  chloride,  and  the  reduced 
copper  is  determined  directly  by  titration  with 
standard  iodine  solution,  thus  : — CuCl-rI  +  K,C03  = 
CuC03  +  KCT-t-KI.  In  alkaline  solution  the  well-known 
reaction  between  potassium  iodide  and  cupric  salts  does 
not  take  place.  The  copper  solution  is  prepared  as 
follows  : — 160  grms.  of  powdered  potassium  bicarbonate 
are  dissolved  in  700  c.c.  of  water  at  about  30°  C,  and 
66  grms.  of  potassium  chloride  and  afterwards  100  grms. 
of  normal  potassium  carbonate  are  dissolved  in  the 
same  liquid  which  is  kept  cool  meanwhile.  Finally. 
4-4  grms.  of  crystallised  copper  sulphate,  dissolved  in 
100  c.c.  of  water,  are  added  and  the  whole  solution  i- 
mule  up  to  1  litre.  The  liquid  should  not  be  shaken 
violently,  and  it  should  be  left  for  24  hours  before  use. 
Of  this  stock  solution,  which  does  not  change  on  Btorago, 
300  c.c.  are  diluted  to  1  litre,  and  55  c.c.  of  the  diluted 
liquid  are  used  for  each  determination.  Tin-  reduction  is 
carried  out  in  a  100  c.c.  Jena-flask,  over  the  neck  of  which 
a  thick  piece  of  rubber  tubing  La  drawn,  so  that  the  Bask 
can  be  hermetically  closed  by  a  clip.  The  55  c.c.  of  copper 
solution,  mixed  with  0-1—2  c.c.  or  more  of  the  sugar 
solution  (containing  not  more  than  10  mgrms,  of  dextrose), 
are  heated  over  a  flame  of  such  size  that  the  liquid  is 
brought  to  boiling  in  3\ — 3$  mins.  Boiling  is  continued 
for  exactly  3  mins.,  and  the  flask  is  then  closed  with  the 
clip.  and"cooled  under  a  tap;  the  liquid  continues  to 
boil  under  the  diminished  pressure  for  about  \  min. 
The   rubber  tube   is   then    removed,  and   after  addition   of 

0-5 1  e.c.  of  starch  solution  (1  <_'rm.  of  soluble  starch  in 

100  e.c.  of  saturated  potassium  chloride  solution),  the 
liquid  is  at  once  titrated  with  standard  iodine  solution 
until  a   blue  colour  is  produced  which  persists  for  at  least 

5 i()  seconds.      The  liquid  should   be  shaken  as  littlt    as 

possible  during  titration.  The  number  of  c.c.  of  N/10, 
X  25  "i  .V  100  iodine  solution  required,  divided  by  the 
respective  factors  0-286,  0-70  or  2-70,  gives  the  weight  of 
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dextrose    present    in    mgnns.     The    last    factor    (2-70) 

rotating  to  .V  1  IK*  iodine  solution,  is  not  accurate  for 
quantities  of. sugar  exceeding  S  mgnns.,  but  the  other 
two  factors  may  !■*>  used  with  Id  mgnns.,  the  maxinuim 
quantity  of  sugar  determinable  by  this  method.  The 
average  error  is  0-1 — 0-2  mgnns.  of  sugar.  The  method 
urate  as  the  tine  previously  described  by  the 
authorise,  this  J.,  19<>7.  ltd)  and  it  possesses  the  following 
advantages  : — the  colour  change  during  titration  is  more 
distinct,  the  copper  solution  is  cheaper,  quite  stable, 
and  leas  readily  reduced  by  substance^  other  than  sugar, 
very  small  quantities  of  sugar  can  be  determined,  and  the 
colour  of  the  -ugar  solution  does  not  affect  the  results, 
proteins  or  compounds  cajwible  of  combining  with 
iodine  should  be  present  in  the  sugar  solution. — J.  H.  L. 

Insert    sugar    [in    hone;/];     Detection    of   commercial 

u-ith  d-nupkthol.  F.  M.  Litterscheid.  Chem.-Zeit.. 
1913,87,321. 

The  method  i-  described  with  reference  to  the  detection 
mmercial  invert  sugar  in  honey  ;  it  has  been  found  to 
i-factory  results  with  all  the  samples  examined. 
10 — 20  grins,  of  the  honey  are  successively  triturated  with 
two  |K>rtion<  of  10  c.c.  of  ether  in  which  one  or  two  crystals 
■  f  j-naphthol  have  been  previously  dissolved.  The 
unfiltered  extract  is  transferred  to  a  shallow  porcelain 
dish  and  left  in  a  dark  place  until  the  ether  has  evaporated. 

:  or  rive  c.c.  of  chemically  pure.  88 — 90  per  cent. 
sulphuric  acid  are  added  to  the  residue,  the  latter  being 
completely  moistened  with  the  acid,  and  the  whole  is 
allowed  to  -tand.  A  dirty  yellowish  or  reddish  yellow 
colour,    which   in    half  an    hour   becomes   dirty   yellowish 

■i.  is  obtained  with  natural  honey,  whilst  a  Bordeaux 
red  to  blur-h-violet  colour  appears  in  the  course  of  half 
an  hour  in  the  case  of  honey  containing  commercial 
invert  sugar.  A  positive  result  was  obtained  with 
mixture-  of  natural  honey  and  5  per  cent,  of  artificial 
honey  containing  commercial  invert  sugar,  and  sometimes, 

.  when  the  result  obtained  by  Fiehe's  method  (this  J.. 
1908,    1127.   1171)  was  inconclusive. — I,.  E. 

Purification    of with 

"  H-iifii.  according  to  Hoyermann  and  WeUensiek. 
K.    Andrlik    and    V.    Stanek.     Z.    Zuckerind.     Bohm., 

1913,  37.  283- 

The  author-    find    thai    the   use  of   *'  Humin  "   and    lime 
'hi-  J.,  191 1.  839)  doe,  not  effect  ;in\  greater  purifica- 

water-  thin  i-  done  bv  the-  use  of  lime  alone. 

— L.  J.  DB  W. 

Hvdrolg*u   of  tucrose  '•"/  various  u<  ids   in  presence  of  the 
ra*eofkoji[taka  Bertrand  and  Rosenblatt, 

Will. 

Patents. 

Sugar  from  $urupt   or  <>th> <r  .iiigar-rontnining  solutions  of 

Manufacture  <>f  pure .     A.  Wijn- 

fx-rg  and  J.  X.  A.  Saner.  Amsterdam,  Holland.  Eng. 
Pat  11,860,  May  18,  1912.  Addition  to  Eng.  Pat. 
21..'    I  _       J  *»  1 1   (this  J.,   1912,   1047). 

The  MOUSM  de*eribed  in  the  original  patent  for  the 
purification  of  raw  juices  may  be  extended  to  the  treat- 
aid  other  regai  refiner;.-  products.  The 
ryrop  or  idntioa  i-  acidified  to  a  certain  degree  by  tie 
addition  of  phosphoric  or  lulphnroos  acid  and  treated  with 
r\arf»on  a-  origiually  des4  ribed, '  he  carbon  being  regenerated 
bv  alkaline  -olution-. — J.  F.  li. 


ir    liquors;     Treating    [purifying] 
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Koji-diastase  ;  Some  properties  of  ■ 


-.  G.  Kita.  J.  Ind. 
Eng.  Chem..  1913,  5,  220—222.  (See  also  this  J.,  1912, 
833.) 

Comparative  experiments  were  made  on  the  saccharifica- 
tion  of  starch  and  of  maltose  by  an  enzyme  solution  pre- 
pared from  koji  (a  culture  of  Aspergillus  oryzaz  on  steamed 
rice)  and  in  the  resulting  solution  the  cupric -reducing 
power  and  the  approximate  quantity  of  dextrose  (separated 
as  glucosazone)  were  determined.  The  quantity  of 
dextrose  was  very  much  larger  in  the  solution  from  the 
saccharification  of  starch,  and  the  author  concludes  that 
though  koji  may  contain  amylase  and  glucase,  it 
"  must  contain  some  other  kind  of  diastase  which  produces 
glucose  directly  from  starch,  without  the  aid  of  glucase." 
The  destructive  action  of  heat  on  koji-diastase  is  diminished 
somewhat  by  sodium  chloride  ;  but  the  same  does  not  hold 
good  for  malt-diastase.  Disodium  phosphate,  asparagine, 
and  sulphuric  acid  promote  the  destructive  action  of  heat. 
The  inhibitory  action  of  sodium  chloride  on  the  saccharify- 
ing action  of  koji-diastase  varies  according  to  the  concen- 
tration of  the  enzyme.  In  dilute  solutions  of  the  enzyme, 
small  quantities  of  sodium  chloride  have  an  injurious 
action,  but  in  concentrated  solutions,  even  large  quantities 
of  sodium  chloride  are  without  effect.  Koji-diastase  when 
preserved  in  brine  maintains  its  activity  for  a  long  period. 

— A.  S. 

Sucrose;    Hydrolysis  of by  various  acids  in  presence 

of  the  sucrase  of  koji  [talca-diastase].  G.  Bertrand  and 
M.  and  Mme.  Rosenblatt.  Bull.  Soc.  Chim.,  1913,  13, 
241—246. 

Commercial  taka-diastase,  which  the  authors  used  in  this 
investigation,  is  extracted  from  Aspergillus  oryzce,  and 
contains  various  other  enzymes  besides  sucrase.  Towards 
sucrose  it  exerts  its  maximum  hydrolytic  activity  in  solu- 
tions neutral  or  very  faintly  alkaline  to  methyl  orange. 
Sucrase  from  yeast  and  that  from  Aspergillus  niger,  on 
the  other  hand,  are  most  active  in  solutions  distinctly  acid 
towards  methvl  orange  (see  this  J.,  1912,  294,  505). 

—J.  H.  L. 

(Bacillus  hordei)  ;    Investigations  on   Bacillus  sublilis,   in 

relation  to  a  new  micro-organism  in  brewing .     N. 

van  Laer.     J.  Inst,  Brew.,  1913,  19,  4 — 16. 

The  author  found,  on  a  number  of  English  and  foreign 
barleys,  spores  of  a  new  micro-organism,  Bar.  hordei,  very 
similar  to  li.  sublilis,  for  which  it  has  probably  been  mis- 
taken hitherto.  The  spores  are  derived  from  the  soil, 
and  are  characterised  by  great  longevity  and  resistance 
to  high  temperatures.  They  withstand  several  hours' 
boiling  in  unhopped  wort,  but  are  destroyed  by  half  an 
hour's  boiling  in  hopped  wort.  The  organism  may 
develop  in  fermented  beer,  but  not  in  hopped  unfermented 
wort.  Although  it  does  not  produce  a  high  acidity,  it  may 
affect  the  brilliance  and  flavour  of  beer.  Morphologically 
it  resembles  B.  sublilis,  but  differs  from  the  latter  in  pro- 
ducing indole,  and  in  developing  under  aerobic  and  an- 
;i cm il.ir  conditions.  When  it  sporulates,  the  spores  acquire, 
after  long  storage  in  beer,  a  resemblance  to  the  sarcina- 
type. — I.  H.  L. 


Spirit   rectification  ;     New    methods   of- 


-.      F.     Mlavati, 

i    -    Pat.  !  954  H  i.  P<  b.  2.",.  1913. 

: i tin  km  juioi   .  .. •■    tn  ated  with 
and  'il'ium  carbonate.;    the  mixture  i 
th'-n   heated   to  a   temperature  not   exceeding   76  ('.,  a 
sulphide  and  rioc-do  dded,  the  pre»  ipitate  formed 

■  :  the  fdt  -  aporated  si 

a  temperature  below  if*)'  C. — W.  I'.  S. 


H.  Masing. 
Chem.-Zeit.,  1913,  37,  329—330. 
It  has  usually  been  the  practice  to  dilute  the  crude  spirit 
.  with  water  before  rectifying  it  in  a  column  apparatus,  but 
comparative  experiments  recently  made  in  Russian 
Government  rectifying  establishments  have  shown  that  fpr 
obtaining  a  given  quantity  of  rectified  spirit  of  definite 
quality,  the  consumption  of  heat  is  least  if  the  crude 
spirit,  is  subjected  to  rectification  without  dilution.  An 
tomy  of  heat  of  20 — 30  per  rent .  is  stated  to  la-  effected, 

which  is  larger  than  would  he  anticipated  from  Grdhning's 
tablet  showing  tin-  relation  between  the  alcohol  cont< 
of  a  liquid  and  of  the  vapour  therefrom.      Tin;  author  ha« 
made  experiments  with  a  glass  rectifying  column  so  con* 
itructed    that    the    liquid    could    be    drawn    off    from   the 
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different  compartments  as  desired.  Results  obtained  with 
this  column  show  that  the  alcohol  content  of  the  liquid 
in  successive  compartments  of  tho  rectifying  column 
increases  much  less  rapidly  than  according  to  Grohning's 
tabic,  the  difference  being  more  pronounced  the  weaker 
the  spirit  — A.  S. 

Patents. 

Brewing  and  like  processes.     A.   Shelmerdine  and  F.   C. 
Lewis,  Liverpool.     Eng.  Pat.   5063,    Feb.   29,    1912. 

See  Fr.  Pat,  445,170  of  1912  ;  this  J.,  1912,  1196.— T.  F.  B. 


Fermentation  ;    Process  of- 


-.  A.  Pollak,  Allach,  Ger- 
many. Eng.  Pat.  18,844,  Aug.  16,  1912.  Under  Int. 
Conv.,  Dec.  27,  1911. 

See  Fr.  Pat.  440,903  of  1912;  this  J.,  1913,  156.— T.  F.  B. 

Alcohol  from   waste   sulphate   cellulose   lyes  ;     Process  for 

making .     Aktiebolaget    Ethyl.     Fr.  Pat.   446,718, 

July  31,  1912.     Under  Int.  Conv.,  Jan.  15,  1912. 

See  U.S.  Pat.  1,050,723  of  1913  ;  this  J.,  1913,  192.— T.F.B. 

Fermentation  processes  for  producing  acetone,  and  higher 
alcohols  from  starch,  sugars,  and  other  carbohydrates. 
A.  Fernbach  and  E.  H.  Strange.  Fr.  Pat.  448,364, 
Sept.  16,  1912. 

See  Eng.  Pats.  15,203,  15,204,  and  16,925  of  1911  ;    this 
J.,  1912,  1091,  1143.— T.F.B. 

Rectifying  apparatus.     Eng.  Pat.  18,741.     See.  J. 


XIXa— FOODS. 

Tin  in  canned  food  products  ;    Electrolytic  method  for  the 

determination    of   .     A.    S.    Cushman    and    E.    B. 

Wcttcngel.     J.  Ind.  Eng.  Chem.r  1913,  5,  217—218. 

In  the  following  method  the  usual  tedious  destruction  of  the 
organic  matter  Ls  avoided.  50  grms.  of  the  pulped  material 
are  heated  slowly  to  boiling  with  50  c.c.  of  concentrated 
hydrochloric  acid  and  25  c.c.  of  nitric  acid,  and  boiled  for 

5  minutes,  or,  if  there  is  danger  of  foaming,  digested  for  10 
minutes,  with  continuous  stirring.  The  solution  is  then 
diluted  with  about  an  equal  volume  of  water,  made  alkaline 
with  strong  ammonia,  and  25  c.c.  of  a  saturated  solution 
of  ammonium  sulphide  added.  Any  insoluble  organic 
matter  Ls  filtered  off  and  washed  with  boiling  water  con- 
taining ammonium  sulphide,  and  the  solution  (about  400 
c.c.)  i«  electrolysed  hot  with  a  current  of  1*5  amperes  at 

6  volts,  the  tin  being  deposited  on  a  rotating  platinum 
cathode  (a  crucible  held  by  a  rubber  stopper  on  a  revolving 
spindle). — A.  S. 

Occurrence   of  boric   acid   in  saffron.     Krzizan.     See   IV. 

The  deter7nination  of  benzoic  acid  in  milk.     J.  F.  Liverseege 
and  N.  Evers.     .See  Birmingham  Section,  p.  319. 

Patents. 

Flour  and  bread;    Manufacture  of .     C.   W.  Chitty, 

Dover,  and  W.  Jago,  London.  Eng.  Pat.  1194,  Jan.  15, 
1912.  Addition  to  Eng.  Pat.  2778,  Feb.  3,  1911  (this 
J.,  1912,  251). 

A  salt  of  pyrosulphuric  acid  (H2S207),  for  instance, 
pota.-sium  pyrosulphate  (K„S207)  may  be  used  in  place 
of  the  persulphate  mentioned  in  the  chief  patent  (lor.cit.). 

— W.  P.  S. 

Milk  and  similar  easily  decomposable  solutions  or  liquids 
containing  albumin  ;  Process  of  separating  solid  substances 

from  by   evaporation.       C.  Finckenhagon    and    G. 

Jebsen,  Christiania.  Eng.  Pat.  12,848,  May  31,  1912. 
Under  Int.  Conv.,  June  1,  1911. 

See  Fr.  Pat.  443,977  of  1912  ;  this  J.,  1912,  1112.— T.  F.  B. 


Foods  ;    Process  for  preserving 


V.   Frestadius,  E. 


Norlin,  and  E.  Cman.     Fr.  Pat.  448,212,  Sept.  5,  1912. 
Under  Int.  Conv.,  Sept.  15,  1911. 

See  Eng.  Pat.  20,262  of  191 2 ;  this  J.,  1912,  1 144.— T.  F.  B. 


XIXb.— WATER  PURIFICATION  ;  SANITATION. 

Sewage,  sludge ;    Destructive  distillation   of  .     A.    H. 

Fiske  and  R.  B.  Earlc.     J.  Ind.  Eng.  Chem.,  1913.  5, 
186—189. 

At  Worcester,  Mass.  (U.S.A.),  the  sewage,  which  contains 
large  quantities  of  soluble  iron  salts,  Ls  treated  with  lime, 
allowed  to  settle,  and  the  sludge  filter-prc«sed.  The 
authors'  experiments  were  made  with  the  cakes  (about 
|  in.  thick  and  containing  72  per  cent,  of  moisture)  from 
the  filter-presses.  The  cakes  dried  to  a  brown  friable 
mass  in  10  hours  in  a  current  of  warm  air  (70°  — 80°  C.)  or 
in  about  4  days  at  the  ordinary  temperature.  The  dLs- 
tillation  experiments  were  made  with  60  grms.  of  the 
dried  material  in  a  small  iron  retort,  and  the  best  results 
were  obtained  by  leading  the  dLstillation  products  through 
an  iron  coil  heated  to  redness  before  conducting  them  to 
a  condenser  and  a  gas-washing  bottle  containing  sulphuric 
acid.  The  results  obtained  indicate  that  in  thLs  way 
the  dried  sludge  yields  about  19-1  cb.  m.  of  gas  per  100  kilos. 
(6850  cb.  ft.  per  ton),  13  per  cent,  of  tar  similar  in  appear- 
ance and  odour  to  ordinary  gas-tar,  0-27  per  cent,  of 
ammonia,  and  58#3  per  cent,  of  a  black  friable  residue 
containing  18 — 19  per  cent,  of  carbon  and  also  chlorides, 
sulphates,  phosphates,  carbonates,  iron  and  calcium.  The 
gas  contained  :  C02,  18-4  ;  C2H4,  etc.,  15-9  :  02,  0-7  ; 
CO,  7-5;    CH4,  13-8;    H2,  28-2;    and  N2,  15-5  per  cent. 

-A.  S. 

Action  of  some  disinfectants  on  the  germinating  power  of 
cereal  seeds.    Frassi.    See  XVI. 

Purification  of  sugar  factory  waste  waters  with  "  Humin  " 
according  to  Hoyermann  and  Welhnsiek.  Stanek.  See 
XVII. 

The  effect  of  atmospheric  conditions  on  the  hardness  of 
rainwater.     S.  Wolff.     See  Manchester  Section,  p.  345. 

Patents. 

Water  ;  Apparatus  for  mixing  liquids  particularly  applicable 
for  the  softening  and  purification  of .  Water  Soft- 
eners, Ltd.,  London.  From  J.  D.  Riedel  Akt.-Ges., 
Berlin.     Eng.  Pat.  3674,  Feb.  14,  1912. 

In  apparatus  where  a  reagent  is  added  to  the  water,  com- 
pressed air  Ls  admitted  to  the  upper  part  of  the  reagent 
tank  so  that  the  solution  is  forced  through  a  pipe  into 
the  water  to  be  treated  ;  the  quantity  of  reagent  added 
is  regulated  by  means  of  a  tap  on  the  pipe.  A  further 
volume  of  compressed  air  passes  through  a  branch  pipe 
into  the  reagent  pipe  below  the  tap  and  enters  the  water 
together  with  the  reagent,  effectual  mixing  of  the  reagent 
with  the  water  being  thus  attained. — W.  P.  S. 

Permutite  [water -softening  material] ;   Process  of  revivifying 

or  restoring  .     G.  Schweikert,  Vienna.     U.S.   Pt*t. 

1,054,460,  Feb.  25,  1913. 
The  permutite  Ls  heated  to  a  temperature  of  90° — 100°  C, 
and  in  any  case  not  lower  than  70°  C,  and  i^  then  treated 
with  a  solution  of  sodium  chlorido  at  approximately 
the  same  temperature.  Contact  of  the  permutite  with  the 
solution  Ls  maintained  until  the  aubetanoe  i-  revivified. 

— W.  P.  S. 

Garbage  ;  Method  of  utilising .     J.  T.  Davi-.  Alan 

Cal..    Assignor    to    Technical    Development    Co.,    Ban 
Francisco,  "Cal.     U.S.  Pat.  1,054.282,   Feb.  25,  1913. 

Ordisaby  kitchen  garbage  L<  heated  with  Bulphurio  acid, 

and  tho  resulting  liquid  and  solid  portions  are  separated  : 

F  2 


- 
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the  liquid  portion  is  the*   neutralised,  the  salt  produced  i< 
separated,  and  added  to  tke  solid  portion  after  the  latter 

has  been  ground.     The  object  of  the  method  is  to  obtain 
^Incase,  i  fertiliser,  and  lubricating  oil  from  the  garbage 

— W.  P.  S. 

Rf  for.     II.  X.  L-isk.  Manchester.     U.S.  Pat. 

1,054,850,  March    1.   1913. 

See  Bog.  Pat  80,649  of  1908  ;  this  J.:  1909,  1161.— T.F.B. 

Water  :   Process  for  sterilising and  freeing  it  from  iron 

•ind   olhrr   impurities.     A.    Hartog.     Fr.    Pat.   448.S52. 
'    1912.     Under  Int.  Conv.,  Oct.  2,  1911. 

-       Ger.  Pat.  •2.->4.:i.>7  of  1911  ;  this  J.,  1913,  105.— T.F.B. 
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nhor  exports  from  Japan 
1913. 


(  hem.  and  Drug.,  March  29, 
[T.R.] 

Tiik  following  table  shows  the  exports  of  crude  and  refined 
camphor  from  Japan  (which  includes   Formosa),  also  the 
tations,  daring  the  past  three  years: — 


-ination. 

1910. 

1911. 

1912. 

Hone-Kena    

Kin 

13,095 

452,881 

4,973 

657,838 

872,534 

:i.'>7,024 

789,467 

12,100 

63,616 

51,574 

3,275,102 

Kin 

30,776 

570,714 

8,146 

657,657 

795,893 

520,387 

705,713 

11,642 

94,279 

47,892 

Kin 

22,260 

Rritish  India   

643,745 

(Jreat  Britain    

France 

United  States    

Canada   

.!ia 

9,814 
724,250 
502,996 
489,317 
456,641 
21,433 
7  :.,534 
115,603 

Kin(      1}  lb.)  

3,441,099 

3,062,462 

Medicinal  plants  ;  In  flit  nc^  of  temperature  on  the  formation 

of  thr   attire   principles  of  some   .     J.    Burmann. 

Bull.  8oc.  ''him  .  1913,  13,  240—218. 

.Rv\Tro.vs  relating  to  Atropa  belladonna,  Digitalis 
P'lrj,.  and  ambig.,  Aeonitum  naptUus and  Colchicum,  which 

nded  ovor  a  period  of  six  years  (1907 — 1912),  show 
thit    th>-   alkaloid-    or   glucoside-COntenl    of    these    plants 

and  falls  from  year  to  year  with  the  average  tempera - 
tore.  For  example,  the  average  temperature  of  1911 
wan  ■   J    higher  than  that  of  1909;   in  font  of  the 

five  plant-  studied,  the  oontenl  of  medicinal  substance  wa 
nJL'h  in  the  former  year  ai  in  the  latter,  bul  in  the 
Hfth  the  difference  was  only  shout  30  per 

l  h  L 

eparatioiu  .    Unification  of  tin  ttrength  of 

— .     11.  Hcnssey.     •!.  Pharm.  t.'hirn..  1913,  7,   292— 

Tiik  adoption  of  a  total  morphine  eontenl  <>f  |o  per  cent. 
oned  on  opium  dried  -'i'  60    C.  would  facilitate  the 
anil  fthe    trength  of  this  drug.     The  assay  method 

of  th<   Preach  Codex,  which  mal  :  hue.  i    recom- 

mended a-  giving  the  meal  reliable  results.     Naturally  I  he 

of  a    |»ortiori   of   the   morphine  comphcati 
matters.     In  all  case*  the  mode  of  producing  a  medicament 
should   I*-   precisely  described  a-   wll  as  the  analytical 
*  hi'  h    it  K.    Suns. 

,.,      77,/  crystalline  alkaloid  of  Zygadenus  iu/<,- 
Y    W.   rl        I     K    Hepner,  and  S.  K.  Loy. 
■m-r.  Chess,  So*  .  1913,  35,  18*     282 

By  extracting  a  lar^<-  quantity  of  the  leaves  of  Zygadenu 
and     frac'tonally     crystallising     the    crude 

»lkaloirlal  mixtnn-  obtained,   the  an   hoi-    ha  ■■      BOCCeded 

ikaloid   hiving  the  fonauls 


l'a9Hs;,NO10,  for  which  they  propose  the  name  zygadininr. 
It  crystallises  from  benzene  in  shining  needles,  m.  pt. 
200' —201°  C,  and  from  alcohol  in  rhombic  crystals 
containing  alcohol  of  crystallisation  ;  it  is  very  soluble  in 
chloroform,  but  ether  is  a  poor  solvent  for  the  pure 
alkaloid.  The  specific  rotation,  in  chloiofonn  solution. 
is  given  as — 48'2°.  An  acid  solution  of  the  alkaloid 
precipitates  Mayer's  reagent  and  gives  a  crystalline 
chloroaurate  on  addition  of  chloroauric  acid.  With 
concentrated  sulphuric  acid,  it  gives  a  yellowish  orange 
colour  changing  to  a  brilliant  cherry-red.  Its  physio loi/u  a  1 
action  resembles  that  of  vcratrine. — F.  Sodn. 

tihtcosides    of   alcohols;     Sj/nthesis    of by    means    of 

emulsin.  Phenyhthyl  [i-glucoside  and  cinnamyl  /3- 
glucoside.  E.  Bourquelot  and  M.  Bridel.  Comples. 
rend.,  1913,  156,  827—829. 

Phknylethyl  alcohol  and  cinnamyl  alcohol  are  both 
found  in  essential  oils,  and  possibly  exist  in  the  plant  as 
glucosides.  The  authors  have  prepared  the  /3-glucosides 
of  both  alcohols  by  the  action  of  emulsin  on  the  alcohol 
and  glucose  in  presence  of  a  little  water.  The  glucosides 
are  colourless  crystalline  substances,  without  simll, 
readily  hydro]  vsed  in  dilute  solution  by  emuLsin. 

— W.  H.  P. 

Antipyrine  in  toxicological  analysis.     G.   D.   Lander  and 
H.  W.  Winter.     Analyst,  1913,  38,  97—98. 

Steensma's  reagent  (this  J..  1907,  1234)  used  in  con- 
junction with  the  Stas-Otto  process  of  extraction  will 
detect  1  mgrm.  of  antipyrine  in  4  ozs.  of  material,  but 
when  smaller  proportions  are  present  the  results  of  the 
test  are  doubtful  or  negative.  No  reaction  is  obtained 
in  the  test  with  methyl  alcohol,  acetone,  acotic  acid, 
petroleum  spirit,  aniline,  ethyl  acetate,  aldehyde,  or 
formalin  ;  but  a  faint  pink  colouration  is  given  by  com- 
mercial amyl  alcohol  and  by  spirits  of  wine  (undenatured), 
and  this  must  be  noted  in  applying  the  test.  The  best 
solvent  for  extracting  antipyrine  is  chloroform.  For 
example,  on  treating  a  solution  of  10  mgrms.  of  antipyrine 
in  20  c.c.  of  water  with  15  c.c.  of  chloroform,  the 
amounts  extracted  from  a  neutral  or  ammoniacal 
liquid  and  from  the  solution  after  acidification  with 
hydrochloric  acid  were  8  mgrms.  and  5  mgrms.  respectively. 
Under  the  same  conditions  no  antipyrine  was  extracted 
by  petroleum  spirit,  and  only  relatively  small  pro  port  ions 
by  ether,  ethyl  acetate  and  benzene. — C.  A.  M. 

Essential  oils  ;   Solubility  of  water  in .     J.  C.  Umney 

and    S.    W.    Bunker.     Perfum.    and   Essent.    Oil   Roc, 
1912,  3,  325—327  ;    1913,  4,  4—5,  38—40,  77—79. 

A  quantity  of  freshly  distilled  essential  oil  was  divided. 
One  half  was  dried  with  sodium  sulphate  and  the  other 
half  saturated  with  water  (this  J.,  1912,  602,  794).     The 
physical  characters  and  the  amount  of  the  chief  constituent 
were  then  determined.     Portions  of  both  were  stored  foi 
^ix  months  under  sueh  conditions  that  the  effects  of  light 
or  darkness  in  the  presence  or  absenco  of  air  during  tin 
storage    period    could    be   ascertained    by    repeating   th< 
above  determinations.     The  results  obtained  for  a  largi 
number  of  oils   of  different   classes   are  tabulated.     Oil 
containing    any    considerable    quantity    of    oxygenate! 
constituents  show  a  general  tendency  to  increase  in  i  pecifi 
gravity  on  keeping.     The  "  terpene  "  <;roup  of  oils  show 
a    decrease    however.      In    nearly    all    cases,    the    optica 
rotation   markedly   decreases.      In   some   cases  oils  >  tore 
in  the  dark  manifest  the  least  dec  J  ease.     Dry  oils  stow 
in  the  dark  show  the  greatest  decrease  in  refractive  in 
Oils  stored    in   the  dry   condition   show   the   least   ehang 
as  regards  the  amount  of  the  chief  constituent.      I''.  Sn i' v 


M.    Holmes    ami    •' 
Oil   Rec,    1913,  4,  1 


Marjoram  oils  <>f  commerce.    E. 
Umney.     Perfum.  and  Essent 

41,  09—75. 
Botavical  descriptions  with  illustrations  are  given  oftn 
following  :     Origanum    majoranoides,    Willd.,    0. 
Linn.,    <>.    worn,    Linn.,    0.    hirtum,    Linn.,    0.    syriatun 
I, inn..  O.  rpgypticum ,  Linn.,  0.  vulgare,  Linn.,  O.flortbuMkM 
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Munby,  0.  compactum.  Benth.  The  oil  of  sweet  marjoram 
(0.  majoranoides)  is  distilled  chiefly  in  Spain  ;  the  characters 
have  already  been  given  (this  J.,  1913,  45).  Cyprus 
origanum  oil  derived  from  0.  majoranoides  Willd.  is  rich 
in  carvacrol,  which  amounts  to  78 — 84  per  cent.  It  has 
the  sp.  gr.  0-961  to  0-967,  and  is  soluble  in  2  to  3  vols, 
of  70  per  cent,  alcohol.  It  contains  also  cymene,  origanene, 
and  another  phenol,  possibly  hydroxymethox3-eymene. 
Trieste  origanum  oil  has  hitherto  been  regarded  as  derived 
from  0.  hirium,  but  is  reallv  obtained  from  O.  oniies. 
The  sp.  gr.  is  0-940—0-980.  It  contains  60—  85  per  cent, 
of  carvacrol  and  is  soluble  in  2 — 3  vols,  of  70  per  cent, 
alcohol.  A  specimen  of  the  oil  of  O.  hirium  had  a  sp.  gr. 
of  0-944,  contained  66 — 67  per  cent,  of  thymol,  but  no 
carvacrol,  and  was  soluble  in  2-8  vols,  of  70  per  cent, 
alcohol.  Another  sample  distilled  from  plants  grown  on 
the  islands  of  Curzola  and  Tissa  had  a  sp.  gr.  of  0-923 — 0-940, 
and  contained  51 — 60  per  cent,  of  thymol,  but  no  carvacrol. 
Some  oil  distilled  from  O.  maru  grown  in  Syria  had  the 
sp.  gr.  0-9539,  optical  rotation  -f0°30',  and  contained 
72  per  cent,  of  carvacrol.  Oil  distilled  from  another 
specimen  of  the  same  plant  from  the  same  source  had  the 
sp.  gr.  0-9474,  optical  rotation  -f0°50',  and  contained 
67  per  cent,  of  phenols  consisting  of  about  equal  parts  of 
thymol  and  carvacrol.  Smyrna  oil  of  origanum  and  the 
oil  from  0.  vulgare  are  no  longer  of  any  commercial 
importance. — F.  Shdn. 

Chcnopodium    oil ;     Chemical    investigation    of    the    com- 
position of .     E.   K.   Nelson.     U.S.   Dept.   Agric, 

Bureau  of  Chem.,  Circular  No.  109,  Jan.  2,  1913. 

In  continuation  of  his  investigation  of  chenopodium  oil 
(this  J.,  1911,  1279)  the  author  has  found  that  there  is  a 
pronounced  increase  in  specific  gravity  and  decrease 
in  optical  rotation  after  samples  have  been  kept  for 
a  year  at  the  ordinary  temperature.  For  example,  in 
the  case  of  one  oil  with  a  sp.  gr.  of  0-9700  and  an  =  — 6-2°, 
at  25°  C  the  corresponding  values  after  a  year  were 
.-p.  gr.  0-9804  and  od— — 5-5°.  When  the  od  was  kept  in 
a  refrigerator  these  changes  were  less  pronounced.  The 
formation  of  the  glycol  produced  on  hydrating  ascaridol 
with  ferrous  sulphate  (loc.  cit.)  has  been  found  to  corres- 
pond to  the  same  re-arrangement  of  the  molecule  which 
takes  place  when  ascaridol  is  heated.  In  addition  to  this 
glycol,  two  other  crystalline  products  were  also  formed. 
One  of  these,  termed  /3-glycol,  melted  in  the  anhydrous 
state  at  103°  to  105°  C.  It  crystallised  with  one  mol. 
of  water  and  had  the  composition  C10H,8O3-fH2O. 
When  warmed  with  dilute  sulphuric  acid  it  was  decom- 
posed, with  the  formation  of  thymol.  The  other  new  body 
was  an  erythritol  melting  at  128°  to  131°  C,  after  drying 
in  vacuo,  and  having  the  composition  C10H.,0O4  +  H2O. 
When  boiled  with  dilute  sulphuric  acid  it  was  decom- 
posed, the  products  of  decomposition  including  a  ketone 
with  a  strong  odour  of  menthone,  and  a  crystalline 
phenolic  substance  melting  at  80°  to  81°  C.  The  formation 
of  more  than  one  glycol  by  the  hydration  of  the  re-arrange- 
ment product  of  ascaridol  may  bfe  explained  by  adopting 
the  view  of  Wallach,  whose  results  (this  J.,  1912,  950) 
indicate  that  ascaridol  is  a  1 — 4-  and  not  a  3— 6-peroxide. 
Oxidation  of  the  erythritol  yielded  an  acid,  C10H18O6, 
which  was  regarded  as  one  of  the  modifications  of 
aa'-methylisopropyl-aa'-dihydroxyadipic  acid  differing 
in  its  properties  from  the  two  modifications  previously 
described  by  Wallach.  Oxidation  of  the  a-glycol  yielded 
an  acid  agreeing  in  its  reactions  with  the  structure  of 
1 — 4-cineolic  acid. — C.  A.  M. 

Essential  oils  ;  Constituents  of .     High-boiling  camphor 

oil.     F.   W.   Semmler  and  I.   Rosenberg.     Ber.,    1913, 
46,  768—774. 

A  high-boiling  fraction  of  camphor  oil  was  fractionated 
at  reduced  pressure.  Limenc  and  cadinenc  were  obtained 
from  the  first  fraction.  In  addition  a  new  sesquiterpene, 
sttguicamphene,  was  isolated.  This  boils  at  129° — 133°  C. 
't  8  mm.,  has  the  sp.  gr.  0-9015  at  20°  C,  nD=  1-50058 
and  a i)  =+3°.  The  second  fraction  boiling  at  150° — 
170°  ('.  contained  sesquicamphenol,  C^H^O.  Th;s  has  an 
uniisualK   low  sp.  gr.  and  a  molecular  refraction  of  (18-39, 


agreeing  with  that  calculated  for  a  bicyclic  substance 
with  one  double  linkage.  When  heated  with  potassium 
bisulphate  a  sesquiterpene  is  produced.  The  high- 
boiling  fractions  contain  two  diterpenes,  a-  and  ji-cam- 
phorene.  a-Camphorene  can  be  purified  bv  treating  its 
tetrahydrochloride,  m.  pt.  129°— 131°  C,  with  sodium 
acetate  and  acetic  acid.  It  then  boils  at  177° — 178°  C. 
at  6  mm.,  has  the  sp.  gr.  0-8870  at  20°  C,  and  nn=  1-50339, 
and  is  optically  inactive.  When  reduced  with  hydrogen 
in  the  presence  of  platinum,  octahvdro-a-camphorene  is 
produced  boiling  at  174°— 176°  C.  at  9  mm.,  with  the 
sp.  gr.  0-8526  and  nD=  1-46470.  /3-Camphorene  does  not 
form  a  solid  hydrochloride.  It  boils  at  170° — 180°  C.  at 
7  mm.,  has  the  sp.  gr.  0-930  at  20°  C.  and  nD=  1-518 
It  is  optically  inactive. — F.  Shdn. 

Unsaturated  alicyclic  hydrocarbons.  Terpenes  and  essential 
oils.  124th  Communication.  O.  Wallach.  Annalen, 
1913,  396,  264—284. 

The  preparation  and  properties  of  A1-dimethyl-(l-4)- 
cyclohexene,  A3-dimethyl-(1.3)-cyclohexene  (tetrahydro- 
w-xylene),  Ai-dimethyl-n^J-cyclohexene,  A3-methvl-(l)- 
ethyl-(4)-cyclohexene,  andA1-trimethyl-(1.3.5)-cyclohexene. 
(tetrahydromesitylene)  are  described. — A.  S. 

Acetone  ;    Catalytic   hydrogenation   of .     A.     Lassieur 

Comptes   rend.,  1913,  156,  795—797. 

The  hydrogenation  of  acetone  in  presence  of  nickel  at 
temperatures  above  200°  C.  gives  no  isopropyl  alcohol  or 
pinacone.  The  main  product  is  methyl  isobutyl  ketone, 
and  there  are  also  formed  dnsobutylketone  (valerone), 
and  small  quantities  of  higher-boiling  products  and  of 
unsaturated  substances. — W.  H.  P. 

Liquefied  gases  ;    [Apparatus  for]  Extraction  u-ilh and 

the  ammonolysis  of  hydrazine  sulphate.     F.   Friedrich.-. 
J.  Amcr.  Chem.  Soc,  1913,  35.  244—247. 

The  apj>aratus,  working  on  the  principle  of  the 
Soxhlet  extractor,  consists  essentially  of  an  extraction 
vessel  in  which  is  suspended  a  container  for  the  substance 
to  be  treated  and  to  which  is  fitted  by  a  ground  joint  a 
condenser  of  the  screw  type.  The  entire  apparatus  is 
insulated  by  means  of  a  vacuum  jacket,  and  the  upper 
part  of  the  condenser  is  provided  with  an  inlet  tube  for 
the  gas  to  be  liquefied,  the  refrigerant  (solid  carbon  dioxide 
and  ether,  liquid  air,  etc.)  being  contained  in  the  screw. 
Hydrazine  sulphate  is  decomposed  quantitatively  by 
liquid  ammonia  in  this  apparatus,  anhydrous  hydrazine 
being  obtained  as  the  extract,  and  all  the  ammonium 
sulphate  (as  ammonate,  which  is  insoluble  in  liquid 
ammonia)  remaining  behind  in  the  extraction  thimble. 
With  an  iron  apparatus  and  using  ice  as  refrigerant,  it 
should  be  possible  to  prepare  large  quantities  of  anhydrous 
hydrazine  in  this  way. — P.  SoDN. 

Colloidal  solutions  ;   Xeir  method  for  the  preparation  of . 

A.  Pieroni.  Gaz.  chim.  ital.,  1913.  43,  I..  197-  100. 
Solutions  of  silver  nitrate  (3-578  grins,  per  :*)  e.c.)  and  of 
pyrogallo]  (1-142  lthis.  per  50  e.c.)  in  anhydrous  pyridine 
were  mixed  together  in  the  proportion  of  2  e.e.  of  t h<« 
former  to  1  e.c.  of  the  latter,  and  the  resulting  clear 
yellowish  solution  was  diluted  with  water.  In  this  WE) 
solutions  of  colloidal  -ilver  were  obtained  containing  En  n 
0-007  to  0-043  grm.  of  uflvet  per  100  e.c.  and  varying  in 
colour  from  light  grey  to  brownish  grey  by  reflected  lighi 
and  from  yellow  to  violet  by  transmitted  light.  Darker- 
coloured  solutions  of  colloidal  copper  were  obtained  when 
the  silver  nitrate  was  replaced  b\  copper  sulphate.  Solu 
tions  of  colloidal  silver,  ol  greater  concentration  (upto0-0fl 
grm  per  100  e.e.),  wore  obtained  in  an  analogous  manner 
by  using  tannin  instead  of  pyrogaDol.  Solution 
colloidal  (silver  Bulphide,  mercury  sulphide,  and  silvei  in 
pyridine  were  obtained  respectively  bj  adding  pyridine 
saturated  with  hvdrogen  sulphide  to  a  solution  of  eilvei 
nitrite  or  mercuric  acetate  in  pyridine,  and  by  reducin 
solution  of  silver  acetate  in  pyridine  with  a  pyridine 
solution  ot   pyrogallol     A.  S. 
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Patents. 

Isoprene  or  a   hydrocarbon   similar  thereto  ;     Manufacture 

of .    W.     M.     Callander,     Guernsey.     Eng.     Pat. 

17,397,  Feb.  24.  1912. 

Terpentine  is  mixed  with  an  "oil  or  spirit"  having 
nearly  the  same  boiling  point,  and  the  vapours  of 
the  two  liquids  are  passed  through  a  tube  heated 
to  about  550° C;  the  volatile  product  is  fractionated 
and  the  fraction  distilling  up  to  about  70s  0.  is  separated. 
Paraffin  oil  is  mentioned  as  an  example  of  the  "  oil  or 
spirit  '"  used,  one  part  of  turpentino  being  diluted  with 
about  three  parts  of  the  oil. — T.  F.  B. 


Therapeutical  composition  containing  a  bromide.  A. 
Ulrkh,  Zurich,  Switzerland,  Assignor  to  The  Hoffmann- 
La  Roche  Chemical  Works,  New  York.  U.S.  Pat. 
1,054*258,  Feb.  25,  1913. 

The  composition  consists  chiefly  of  alkali  bromide  in 
admixture  with  vegetable  extracts,  meat  extracts,  and  a 
relatively  small  quantity  of  sodium  chloride  ;  it  may  be 
added  to  foods  as  a  substitute  for  sodium  chloride. 

— W.  P.  S. 


.iM'th<jl-rhydroxybutyl-dimcthylamine;    Process  for  pre- 
paring   .     Farbenfabr.    vorm.    F.    Bayer    und    Co. 

.   Pit.  254,713,  Nov.   17,  1911. 

•tylallyl<limcthylamme,CHi:C(CO.CH3).CH2.N(CH3)2, 
when  treated  with  a  reducing  agent,  is  converted  into 
d-methyl-7-hydroxybutykiimethylamine, 

CH3.CH(OH).CH(CH3).CH2.N(CH3)2; 

the  same  hydroxy -base  is  also  obtained  by  reducing  the  keto- 
basc  produced  by  the  action  of  dimcthvlamine  on  methyl- 
enemethylethylketone.  The  acetylaUyldimethylamine  may 
be  obtained  by  heating  with  dilute  acid  the  /3-acotyltri- 
methylene-totramethyldiamine  prepared  according  to  the 
process  described  in  Ger.  l'at.  254,714  (see  following 
tract).— T.  P.  B. 

»<>■  and  dinmiiio- ketone*  ;    Process  for  preparing  ali- 
phatic  .     Farbenfabr.    vorm.    F.     Bayer    and    Co. 

Pat.  254,714,  Nov.  17,  1911. 

Amino-  or  diammoketones  of  the  general  formula, 
CH,.OO.CHB,CHt.N(CH,)IorCHrCO.CR(CH1.N(CH3)2]i,, 
where    B    n  hydrogen    or    alky],    are    obtained 

by  the  action  of  acetone  or  its  homologues  on 
dnnethylaminohydroxymethane,  HO. ('II  ,.X(CH5)2.  or 
tettmmethyldiaminomethane,    (CH3)2N.CH2.N(CH3)2,     in 

nee  or  in  absence  of  a  condensing  agent,  such  as 
an  alkali,  hydroxide,  carbonate  or  bicarbonate,  borax, 
sodium    phosphate,  aluminium   hydroxide,  organic   bases 

il'-.  etc.     The   reaction  may  be  accelerated  by  heat. 
The  dimethylaminohydroxymethaoe  and  tetramethyldia- 
minomcthane    may   be    used    as    such   or   they   may   bo 
formed    during    the  reaction    by  using   suitable   mixture 
of  formaldehyde  and  dimethylamine  solutions. — T.  P.  B. 

Formic  esters  from  sodium  formate  ;   Process  for  preparing 

.     P.   Bngebkirehen.     Qer.  Plat.  266,441,  May  II, 

1911. 

QXTUBl   of  an   alcohol,  sodium  formate,  and   sodium 

i  the  formic  ester  Ls  distilled  off, 
under  the  ordinary  ■  boiling  point  it  below 

l<H)  C  and  under  reduced  pressure  if  its  boiling  jioint  L- 
ab-.  The<  tated  to  be obtainedm  very 

good  yields  and  almost  neutral. — T.  P.  B. 

/'    'l.i/l'iniinof'jrmir.   ester* ;    Proet$t  for   preparing . 

Parbenfabr.  rorm.  P.  Bayei  nod  Co.     Gter.  Pat.  265,942, 
Dei    I',.  1911. 

The  ammonium  halogenides,  such  t     (CHa)sNCLCOOR, 
produced  by  interaction  of  triaQcylammei  with  has 
lormk  > decomposed  by  heat,  alkyl  chloride  and 

a  diaUcyktminoformk  ester  txint.'  obtained. — T.  F.  B. 


Formaldehyde   and    malt    extract ;     Production   of  a   dry, 

pulverulent     preparation     from  .       Chom.-Pharm. 

Laboratorium  "  Sahir  "  G.m.b.H.      Ger.  Pat.  255,071, 
Feb.  19,  1911. 

The  product  of  the  action  of  formaldehyde  solution  on 
malt  extract  is  evaporated  in  vacuo,  and  quickly  cooled 
whilst  the  vacuum  is  maintained  ;  the  cooling  medium 
may,  for  instance,  be  introduced  through  channels  in  the 
surfaces  used  for  heating.  It  is  stated  that  a  solid  porous 
mass  is  thus  obtained,  which  can  bo  easily  removed  from 
the  evaporating  apparatus  and  powdered. — T.  F.  B. 

Caffein  and  othe    nlkaloids  from  aqueous  extracts  containing 

them ;    Proce      for  separating .     K.    H.    Wimmer. 

Ger.  Pat.  255,899,  Feb.  19,  1910. 

The  aqueous  alkaloidal  extracts  are  mixed  with  porous, 
absorbent  substances,  which  do  not  combine  chemically 
with  water,  and  which  are  in  a  state  of  fine  subdivision  or 
present  a  large  surface,  and  the  alkaloid  Ls  extracted  by 
treatment  with  a  solvent  or  a  succession  of  solvents.  Peat 
dust  or  sawdust  may  be  used  as  absorbents. — T.  F.  B. 

Selenocyanogen      compounds ;       Process     for      preparing 

aromatic .     Farbwerke  vorm.  Meister,  Lucius,  und 

Briining.     Ger.  Pat.  255,982,  Jan.  19,  1912. 

When  aromatic  diazo  compounds  are  treated  with  salts 
of  hydroselenocyanic  acid  in  solutions  of  weak  acids 
{e.g.,  acetic  acid),  nitrogen  is  eliminated  and  the  aromatic 
selenocyanogen  compound,  ArSeCN,  is  formed.  The 
compounds  are  colourless  or  yellow  crystalline  substance?, 
and  may  be  used  in  medicine. — T.  F.  B. 

filminazolylelhylamine    from     hislidine  ;       Process     for 

preparing  .       F.    Hoffmann-La    Roche    und    Co. 

Ger.  Pat.  256,116,  April  4,  1912. 

Histidine  is  submitted  to  putrefactive  decomposition 
by  means  of  pure  cultures  of  bacteria  which  decompose 
carboxylic  acids,  with  or  without  addition  of  small 
quantities  of  nutrient  media  (sec  also  this  J.,  1912,  1201  ; 
1913,  47).— T.  F.  B. 

Morphine  esters  of  halogen-fatty  acids  ;  Process  for  preparing 
— — -.  Chem.  Fabr.  von  Heyden.  Ger.  Pat.  256,156, 
Juno  2,  1911.  Addition  to  Ger.  Pat.  254,094  (this 
J.,  1913,  213). 

By  esterifying  morphine  with  halogenated  fatty  acids, 
their  halogenides  or  anhydrides,  a  new  series  of  esters  is 
formed,  resembling  in  properties  those  described  in  the 
chief  patent.  The  mono-esters  have  a  free  phcnol-hydroxyl 
group.— T.  F.  B. 

Nilro-3-arninobenzene-l-arsinic  acid  ;  Process  for  preparing 

.     Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 

Ger.  Pat.  256,343,  Dec.  22,  1911. 

The  urethane  of  3-aminobenzono-l-arsinic  acid  is  treated 
with  a  nitrating  agent,  and  the  carbonyl  radical  is 
eliminated,  leaving  2-nitro-3-aminobenzene-l-arsinic  acid. 

— T.  F.  B. 

Radium  compounds  ;    Process  for  preparing  solid for 

therapeutic    purposes.     E.     Merck    and    W.     Eichholz. 
Qer.  Pat.  256,666,  Feb.  20,  1912. 

SOLUTIOHS  of  radium  salts  are  treated  with  solutions 
of  alkali  or  alkaline  earth  salts  of  selenious  or  selcnic  acid 
or  of  telluriouB  or  telluric  acid,  and  the  precipitation  U 
completed  by  addition  of  alcohol.  The  products  may  be 
injected  either  iii  aqueous  solution  or  in  the  form  of  paste. 

— T.  F.  B. 

1 1  ydrocupreine ;     Manufacture    of    alkyl    derivatives    <in< 

lid   alkyl   derivatives   of .     G.    W.    Jol 

London.     Prom  Verein.  Chininfabr.     Zimmer  und  I  0 
Frankfort     on     Maine,    Germany.     Eng.    Pat.     16,618 
July   16,    1912 
Qer.  l'at.  254,712  of  1911  ;  this  J.,  1913,  213.— T.  P.  B 
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2-Aminobenzoyl-o-benzoic       acids ;        Inner       anhydrides 

(lactams)  of ,  their  derivatives  and  process  for  making 

them.  Act.-Ges.  f.  Anilinfabr.  Fr.  Pat.  448,133, 
Sept.  10,  1912.     Under  Int.  Conv.,  Jan.  10,  1912. 

See  Eng.  Pat.  22,440  of  1912  ;  this  J.,  1913,  130.— T.  F.  B. 

Dihalogen     hydrocarbons  ;      Process    for    producing ■. 

Baclische  Anilin  unci  Soda  Fabrik.  Fr.  Pat.  448,246, 
July  18,  1912.  Under  Int.  Conv.,  Oct.  27  and  Dec.  27, 
191*1. 

See  Eng.  Pat.  3870  of  1912  ;   this  J.,  1913,  252.— T.  F.  B. 


XXL— PHOTOGRAPHIC       MATERIALS       AND 
PROCESSES. 

Gelatin ;     Action    of    hydrogen    peroxide    on    pure  . 

Liippo- Cramer.     Phot.  Korresp.,  1912,  501.     Z.  angew. 
Chem.,  1913,  26,  163—164. 

When  sheets  of  pur?  gelatin  are  subjected  to  the  action  of 
hydrogen  peroxide  vapour,  washed  for  some  hours,  and 
then  treated  with  a  metol-silver  intensifier,  the  parts 
where  the  vapours  have  come  in  contact  with  the  gelatin 
become  "  developed "  in  a  few  minutes.  The  latent 
image  is  not  destroyed  by  drying  after  washing,  nor 
by  thiosulphate.  The  vapours  of  oil  of  turpentine  act 
similarly  to  hydrogen  peroxide. — T.  F.  B. 

Development  from  the   back  of  the  film.     Liippo-Cramer. 
Phot.  Ind.,  1912.     Z.  angew.  Chem.,  1913,  26,  164. 

The  author  has  found  that  Balagny's  development 
"  en  profondeur  "  (see.  this  J.,  1912,  662)  also  takes  place 
with  a  1  per  cent,  aqueous  solution  of  amidol,  without 
addition  of  sulphite.  The  phenomenon  is  probably  due 
to  deficiency  of  acid  in  tho  developer. — T.  F.  B. 

Patents. 

Multicolour  screens  particularly  adapted  for  use  in 
photography;  Manufacture  of  — — .  J.  H.  Christensen, 
Holte,  Denmark.     Eng.  Pat.  7480,  March  27,  1912. 

In  preparing  multi-coloured  screens  as  described  in  Eng. 
Pat.  20,971  of  1908  (this  J.,  1909,  491),  it  is  found  that 
the  solution  of  commercial  gum  dammar  in  turpentine 
oil  emulsifies  readily,  but  the  coloured  particles  become 
surrounded  by  a  thick  and  uneven  film  of  the  gum.  This 
may  be  avoided  by  adding  to  the  gum  or  to  the  turpentine 
oil  a  small  quantity  of  an  acid  or  acids  soluble  in  the 
solution  of  the  colloid,  such  as  acetic,  benzoic,  salicylic, 
or  oleic  acid.  When  using  several  such  emulsions  in 
admixture,  the  best  results  are  obtained  by  making  all 
of  similar  basicity  or  acidity ;  thus,  emulsions  which  are 
too  acid  may  bs  treated  with  ammonia,  and  those  which  are 
too  basic  may  be  mixed  with  boric  acid.  When  it  is 
desired  to  cover  the  coloured  particles,  forming  the  screen, 
with  a  layer  of  substance  (e.g.,  gelatin)  which  contains 
compounds  which  will  react  with  the  substance  of  the 
coloured  particles,  the  gelatin  or  other  coating  may  be 
impregnated  with  tannin  or  other  similar  substance. 

— T.  F.  B. 


Vranyl-silver  nitrate  images;    Production  of  photographic 
— .     E.  Rickmann.     Ger.  Pat,  255,837,  June  14,  1912. 

IS  washing  before  fixing  the  photographic  punts  on  paper 
sensitised  with  uranyl  and  silver  nitrates,  spots  are  very 
liable  to  appear  unless  distilled  water  is  used.  By  adding 
a  small  quantity  of  a  halide  or  thiourea  or  an  alkylated 
thiourea  to  the  sensitising  solution,  this  difficulty  may  be 
avoided.  These  additions  modify  to  some  extent  the 
colour  of  tho  finished  print,  halides  tending  to  the 
production  of  yellow-brown  shades,  whilst  thiourea  gives 
rise  to  darker  tones,  and  even  black  if  sufficient  be  added. 

— T.  F.  B. 


Three-colour    screens ;      Process    of    producing 


-.  R. 
Kravn,  Berlin,  Assignor  to  Deutsche  Raster-Ges.  m.  b.  H., 
Berlin-Stecrlitz,  Germany.  U.S.  Pat.  1,055,189.  March  4, 
1913. 

See  Fr.  Pat.  409,397  of  1909  :  this  J.,  1910,  720.— T.  F.  B. 

Photography  of  colours.     A.  Hamburger.     Fr.  Pat.  448.565, 
Sept.  21,  ]'912.     Under  Int.  Conv.,  Sept.  21.  1911. 

See  Eng.  Pat.  20.880  of  1911  ;  this  J..  1912,  1054.—  T.  F.  B. 


XXII.— EXPLOSIVES  ;  MATCHES. 

The  heat  test.  I.  Guncotton.  II.  Nitroglycerin  and  cordite. 
III.  Theoretical.  A.  C.  Egerton.  See  London  Section, 
p.  331. 

Patent. 

Explosive  compound.  C.  F.  Dippel,  Assignor  to  D.  E. 
Teague  and  E.  G.  Langhammer,  Brenham,  Tex.  U.S. 
Pat?  1,054,515,  Feb.  25,  1913. 

An  anhydrous  mixture  of  two  parts  of  potassium  chlorate. 
I  part  of  white  granulated  sugar,  and  a  small  amount  of 
alcohol  and  a  volatile  hydrocarbon. — T.  St. 


XXIII.— ANALYTICAL  PROCESSES. 

Barium  sulphate,  precipitated  in  the  determination  of  barium  ; 
Purifi-ation  of—.  F.  A.  Gooch  and  D.  U.  Hill. 
Amer.  J.  Sci.,  1913,  35,  311—314. 

Mar  (Amer.  J.  Sci.,  1891,  41,  295)  has  shown  that  if  pre- 
cipitated barium  sulphate  containing  occluded  alkali  salts 
be  dissolved  in  concentrated  sulphuric  acid  and  the  solution 
evaporated  to  dryness,  the  barium  sulphate  separatee  in 
granular  crystals  which  can  be  washed  free  from  other 
sulphates.  Great  care  is  needed  in  the  evaporation,  which 
takes  several  hours  with  a  ring  burner,  but  can  be  effected 
in  J  hour  with  a  Hempel  burner.  The  authors  have  found 
that  if  a  cone  of  fine  platinum  gauze  be  fitted  into  the 
mouth  of  the  crucible,  the  evaporation  can  be  effected  in 
i  hour,  without  loss  by  spattering,  by  means  of  an  ordinary 
blast-lamp,  the  flame  of  which  is  directed  downwards 
against  the  apex  of  the  cone. — A.  S. 

Potassium     as     platinichloride ;     Determination     of- 


G.  Meillerc.     J.  Pharm.  Chim.,  1913,  7,  281—282. 

In  determining  potassium  as  platinichloride  in  the  presence 
of  sodium,  the  latter  metal  sometimes  forms  a  compound 
insoluble  in  alcohol.  This  may  be  avoided  by  adding  only 
a  slight  excess  of  platinum  chloride  and  by  the  use  of 
acetone  instead  of  alcohol. — F.  Shdn. 

Niobium    and    tantalum    separations    [and    determination], 
especially  by  means  of  potassium  chloride  in  hydrofluoric 
acid  solution.     E.  Meimborg  and  P.   Winzer.  Z.  angew. 
Chem.,  1913,  26,  157—158. 
Potassium  tantalum  fluoride  is  precipitated  almost  quanti- 
tatively,   from    solution    in  aqueous  hydrogen  fluoride  on 
addition  of  potassium  chloride,  one  re-precxpitation  being 
sufficient   to   render   the    precipitate    free    from    niobium, 
and  the  following  method  of  analysis,   baaed  on  these 
facts,  is  given: — 30grms.  of  ore  are  decomposed  by  means 
of    potassium    bisulphate,    an    aliquol     portion    oi    the 
purified  acids  (5 — 10  grms.)   is  dissolved   in   hydrofluoric 
acid   (sufficient   for   the    formation    of   double    potassium 
fluorides),  and  the  solution  mixed  with  B  saturated  solution 

of  potassium  chloride  and  allowed  to  oooL  the  total  volume 
being  so  adjusted  thai  the  potassium  niobium  fluoride 
may  remain  in  solution  (its  solubility   being   1   In   12). 

The    potassium    tantalum    fluoride,    thus    precipitated,    is 

v. .,  iie,i   with    potassium   chloride   solution   and   ia   then 

converted  into  tantalic  acid  by  evaporation  with  ■ulphuric 

acid  and  again  precipitated  from  hydrofluoric  acid  solution 
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with  potassium  chloride,  or.  the  double  fluoride  is  dis- 
solved in  water  containing  hydrogen  fluoride,  potassium 
chloride  is  added,  and  the  mixture  allowed  to  eool  com- 
pletely. The  double  fluoride  precipitate  is  converted  into 
tantalic  acid  by  heating  with  sulphuric  acid,  and  the 
residue  boiled  with  water  containing  hydrochloric  acid 
and  with  ammonia  and  weighed  as  the  oxide.  Ta„05)  its 
freedom  from  niobium  being  finally  tested  colorimotrically. 
Niobic  acid  is  determined  in  the  solution,  and  titanic  acid 
mated  colorimetrieally  in  the  obtained  acid.  The 
method  is  claimed  to  be' well  suited  for  the  preparation 
of  tantalic  acid  on  the  commercial  scale,  for  which  purpose 
finely  powdered  oolnmbite  or  tantalite  is  treated  in  a 
rubber-line  1  vessel  with  about  an  equal  quantity  of 
crude  concentrated  hydrofluoric  acid,  whilst  stirring' and 
introducing  steam  at  3—4  atmos.  The  clear  warm 
solution  is  then  precipitated  with  the  necessary  quantity 
of  a  saturated  solution  of  potassium  chloride,  as  above, 
and  the  double  fluoride,  after  conversion  to  the  acid  and 

fmrification.  is  again  precipitated  with  potassium  chloride 
rom  hydrofluoric  acid  solution.  The  product,  which 
contains  very  little  niobium,  may  be  obtained  entirely 
free  from  this  element  by  recrystallisation  from  water 
containin2  hydrofluoric  and  hydrochloric  acids.  Experi- 
ments with  oxalic  acid  and  hydrochloric  acid  show  that 
niobic  acid  is  much  less  soluble  when  tantalic  acid  is  present, 
and  the  lower  oxides  of  niobium  obtained  by  reducing 
niobic  acid  with  zinc  and  hydroehloiic  acid,  although 
readily  soluble  in  hydrochloric  acid,  are  found  to  be 
insolub'e  in  the  presence  of  tantalic  acid.  The  separation 
of  niobium  and  tantalum  by  the  method  of  Weiss  and 
Landecker,  both  in  its  original  form  (this  J.,  1909,  1109) 
and  as  modified  by  Hauser  and  Lewite  (this  J.,  1912, 
126),  has  given  unsatisfactory  residts. — F.  Sodn. 

Copper  ;    Elrrtronii'ihjlind  separation  of from  tungsten 

and  mohikd- im m .     W.   D.  Treadwell.     Z.  Elektrochem., 
1913,  19.  219—221. 

W'ukv  copper  i-  present  as  chloride,  nitrate,  sulphate, 
phosphate  or  acetate,  and  tungsten  as  alkali  tungstatc, 
th<-  copper  is  easily  separated  with  an  E.M.F.  of  2  volts,  if 
M  "f  ammonia  and  some  ammonium  sulphate  arc 
added  to  the  solution.  For  the  separation  of  copper  from 
molybdenum.  2  volts  is  too  high  an  E.M.K..  since  after 
reduction  of  the  molybdate  the  black  hydroxide  is  pre- 
cipitated with  the  copper.  In  the  presence  of  alkali 
sulphite  which  reduces  the  copper  salt  hut  not  the  molyb- 
rlate.  copper  can  be  quantitatively  separated  with  an 
K.M.F.  of  0-9  to  1  volt.  The  current  in  Oil-  case  is  most 
conveniently  obtained  from  an  Edison  accumulator. 

— W.  H.  P. 

Tin;     Volumetric    determination    of with    potassium 

inmate  by  the  method  of  II.  Zschokie.     P,  Firhter  and 
K.  Midler.     Chem.-Zeit.(  1013,  37.  309. 

The  method,  which  i-  based  on  the  fact  that  stannous 
chloride,  in  presence  of  excess  of  hydrochloric  acid,  reducec 
bromatei  quantitative  lv  to  bromides  in  accordance  with  the 
equation  :  38oCI14-6H"a+HBrO,=38nCl4H  HBr  ;  ::ll,o. 

.Tried   out   ai   follow.-  : — 0*lfl  gnu.   of  aluminium   wire 
'in  pi  added  to  20  c.c.  of  a  slightly  acid  solution  of 

stannou-  or  stannic  chloride,  containing  about  5*95  .Tms. 
of  tin  per  litre,  the  mixture  is  allowed  to  stand  for  a  shorl 

time,  and  the  tin,  which  fa   thus    precipitated   (aluminium 

going  into  solution),  i  Ived,  at  stannous  chloride,  by 

adding  a  mixture  of  36  c.c  of  concentrated  hydrochloric 

f  water   closing  the  containing  flask  with 

i   l;.'     -i  valve,  and  gradually  beating  to  boiling;    the 

valve  fa  then  dosed,  the  fla-k  cooled,  and  'he  cold  solution 
titrated  as  quickly  as  possible  with  a  potassium  bromate 
solution,  containing  in  the  litre  I  W>  grrn.-mol.  2*7837  grm. 
K  \',r< >-..  until  a  yellow  colour  appear-  (indicating  liberal  ion 

of  bromine  by  interaction  of  hydrogen  bromide  and  the 
excess  bfomio acid).  The  bromate  solution  is  standardised 
iodornetrieallv.  The  process  ma-,  be  employed  in  I  he 
nee  of  phosphoric  aeid  and  is  said  to  be  both  rapid 
and  accurate;  although  derfa  d  peciaTry  for  use  in  silk 
dyeh  .  i'  may  be  applied  to  the  analysis  of  all 

and  of  tin  compounds  generally.      F.  Sony. 


Chromium,  vanadium  and  iron  ;   New  method  for  the  volu- 
metric   determination    of in    the    presence    of    one 

another.     F.  W.  Atack.     Analyst,  1913,  38,  99—102. 

THE  method  of  determining  molybdenum  (this  J.,  1911, 
450)  and  of  determining  tin  in  the  presence  of  antimony 
(this  J.,  1913,  163)  is  not  applicable  to  vanadium,  owing 
to   the   slowness    of   the   conversion    of   the    VC13,    first 
formed,  into  VOL*.     A  method  has  therefore  been  based 
upon  the  oxidation  of  the  leuco-dyestuff  (Methylene  White) 
by  means  of  vanadate  (V.,05),  and  determinations  of  the 
amount  of  Methylene  Blue  produced,  whence  the  amount 
of  available  oxygen  (2V.,05=2V204  +  02)  can  be  calcu- 
lated.    In  an  analogous  manner  chromates  are  quantita- 
tively   reduced    to    chromic    salts    by    Methylene   White 
(4('r03  =  2Cr203  +  302),  whilst  ferric  salts  are  reduced  to 
ferrous  salts.     In  determinations  based  on  these  reactions 
there    must    be    no    nitric    acid    present.     A    solution    of 
.Methylene  Blue  (hydrochloride  free  from  zinc)  containing 
4  grms.  per  litre  is  a  suitable  strength  to  use,  and  it  should 
be  standardised  by  one  of  the  methods  previously  described 
(this  J.,  1913,  163),  preferably  that  in  which  p  ire  potassium 
chlorate    is    used.     A    definite    volume    of   the    standard 
Methylene    Blue    solution    is    heated    to    boning     with 
dilute  hydrochloric  acid  in  a  current  of  carbon  dioxide, 
and  titrated  while  warm  with  titanous  chloride  solution 
until  colourless.     In  this  way  the  titanous  chloride  solution 
is  standardised,  while  the  Methylene  White  solution  is  left 
ready  for  the  addition  of  the  oxidising  agent.     An  excess 
of   Methylene   White    must    be   present   to    prevent   the 
formation  of  chlorine  (which  would  destroy  some  of  the 
Methylene  Blue),  whilst  all  titrations  must  be  done  in  an 
atmosphere  of  carbon  dioxide,  and  at  a  temperature  above 
40°  C,  to  obtain  a  sharp  end-point.     Chromium  : — The 
chromium  salt  is  oxidised  to  chromate  by  means  of  sodium 
peroxide,  the  excess  of  which  is  subsequently  removed  by 
boiling.     A  definite  quantity  of  this  chromate  solution  is 
added  to  the  solution  of   Methylene  White  (obtained  as 
described)  and  the  Methylene  Blue  determined  by  titration 
with  titanous  chloride.     Chromium  in  presence  of  iron  : — 
The  solution  is  oxidised  with  sodium  peroxide,  the  excess 
of  the  latter  destroyed  by  boiling,  and  the  precipitate 
dissolved   by   the  addition  of  dilute  sulphuric  acid.     A 
measured  quantity  of  the  solution  is  then  added  to  the 
Methylene  White  solution,  and  the  Methylene  Blue  titiated 
with  titanous  chloride,  the  result  corresponding  to  the 
iron  as  ferric  salt  and  chromium  as  chromate.     Iron  is 
next  separately  determined  by  boiling  an  aliquot  portion 
of  the  solution  with  hydrochloric  acid,  and,  after  complete 
reduction  of  the  chromate,  diluting  the  liquid  to  a  definite 
volume,  and  adding  a  measured  quantity  to  the  Methylene 
White  solution.     In  the  case  of  ferro-ehrome  or  chromium 
steel  a  weighed  quantity  of  the  powder  or  drillings  is 
fused  with  sodium  hydroxide  and  sodium  peroxide,  the 
mass  extracted  with  water,  the  ferric  hydroxide  separated, 
and  the  chromate  estimated  in  the  filtrate  by  the  Methylene 
White    process.     Or    the    iron    and    chromium    may    be 
1 1 in  tied  together,  as  described  above,  and  the  chromium 
found  by  difference.      Vanadium  : — The  process  is  carried 
out  in  the  same  way  as  with  chromium  (after  oxidation 
of  the  solution  with  sodium  peroxide)  which  also  applies 
to  the  determination  in  the  presence  of  iron.     Chromium, 
I'litndium  and  iron  : — After  oxidation  of  the  solution  and 
addition  of  dilute  sulphuric  acid,  aliquot  portions  are  taken 
for  the  determinations: — (1):    Chromate,  vanadate,  and 
ferric   salts   are   determined   together  by   the   Methylene 
White   process.     (2)  Another  portion  is  evaporated  with 
concentrated    hydrochloric   acid   to   reduce   the   chromate 
and  vanadate,  and  the  residual  ferric  salt  determined  as 
in  f  I ).      (3)  A  third  portion  is  reduced  with  sulphur  dioxide, 
H  bich,  after  a  few  minutes'  boiling,  is  replaced  by  a  current 

of  carbon  dioxide.  The  liquid  fa  next  oxidised  with  per 
manganate  solution  until  faintly  pink,  and  is  then  diluted 
to  a  definite  volume,  and  an  aliquot  portion  analysed  by 
the    Methylene     White     method.      The    result    gives    the 

vanadate  and  the  ferric  salt.     In  the  case  of  chromium 

vanadium  Steel,  line  drillings  of  the  sample  are  fused  with 

odium  hydroxide  and  sodium  peroxide,  the  mass  digested 
with  water  on  the  water  hath,  and  the  iron  hydroxide 
separated  by  filtration.     The  vanadate  and  chromate  in 
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the  filtrate  are  then  determined  as  described  above.  The 
method  is  not  applicable  in  the  presence  of  tungsten  or 
molybdenum. — C.  A.  M. 

Manganese  and  chromium  ;    Determination  of  small  quan- 
tities   of in    minerals    and    rocks.     M.     Dittrich. 

Z.  anorg.  Chem.,  1913,  80,  171—173. 

The  usual  method  of  estimating  small  quantities  of 
manganese  in  minerals  is  to  oxidise  with  persulphate 
and  silver  nitrate  and  to  determine  the  permanganate 
colourimetrically.  In  the  presence  of  chromium,  however, 
the  colour  produced  is  not  a  pura  violet  and  cannot  be 
readily  compared  with  that  of  pure  permanganate.  To 
remove  the  chromium  the  coloured  solution  is  treated 
with  excess  of  ammonia  and  warmed.  In  this  way 
manganese  (with  iron)  is  precipitated  and  chromium 
remains  in  solution  as  chromate.  The  precipitate  can  then 
be  re-dissolved  in  the  presence  of  a  little  sulphurous  acid 
or  hydrogen  peroxide,  and  again  oxidised  to  produce  a 
satisfactory  comparison  solution.  The  chromium  can  be 
determined  in  the  filtrate  colourimetrically  by  removing 
the  silver  with  sodium  chloride,  evaporating  to  small  bulk, 
and  comparing  the  colour  with  that  of  a  solution  containing 
a  known  amount  of  potassium  chromate.  At  least  2 
mgrms.  of  chromium  must  be  present  to  give  good  results. 

— W.  H.  P. 

Arsenic;   Detection  of by  Bettendorfs  reagent.     L.  W. 

Winkler.    Z.  angew.  Chem.,  1913,  26,  143—144. 

Most  text-books  direct  that  Bettendorfs  reagent  should 
only  be  used  cold,  since,  on  heating,  the  stannous 
chloride  reduces  any  sulphuric  acid  and  sulphides  are 
formed.  In  the  author's  experience  this  is  not  the 
case.  For  the  preparation  of  the  reagent,  100  grms.  of 
clear  crystaLs  of  stannous  chloride  are  dissolved  in 
sufficient  of  the  strongest  commercial  hydrochloric  acid 
(36 — 38  per  cent.)  to  make  1  litre  of  solution.  The 
solution  becomes  slightly  brown  on  standing,  owing  to  the 
presence  of  traces  of  arsenic  in  the  acid,  and  must  not  be 
u«ed  until  the  liquid  is  completely  clarified.  Clarification 
requires  several  days  in  a  stoppered  bottle  standing  in 
a  warm  place.  It  may  be  assisted  after  the  first  day  by 
adding  to  a  litre  of  the  solution  about  1  grm.  of  very 
finely  powdered  glass  and  shaking.  The  clear  colourless 
liquid  Ls  decanted  off  for  use.  For  the  test,  about  2  c.c. 
of  the  solution  to  be  tested,  prepared  as  far  as  possible 
with  hydrochloric  acid,  are  treated  in  a  test-tube  with 
10  c.c.  of  the  reagent,  heated  to  boiling,  and  laid  aside 
for  half  an  hour.  In  testing  concentrated  sulphuric  acid 
for  arsenic,  about  1  c.c.  is  diluted  with  an  equal  volume 
oi  water  and  then  mixed  with  10  c.c.  of  the  reagent.  The 
test  is  apt  to  fail  if  an  insufficient  quantity  of  the  reagent 
lie  employed.  The  limit  of  sensitiveness  of  the  test,  using 
the  above  quantities,  is  about  0-001  grm.  of  arsenious 
oxide  per  litre  ;  0*01  grm.  per  litre  shows  a  strong  reaction 
after  half  an  hour.  The  test  as  described  above  has  been 
adopted  in  the  Hungarian  Pharmacopoeia,  Ed.  III. 

—J.  F.  B. 

Oxygen  in  organic  compounds  ;  Direct  determination  of . 

M.  C.  Boswell.    J.  Amer.  Chem.  Soc,  1913,  35,  284—290. 

The  method  depends  upon  the  fact  that  when  a  substance 
containing  carbon,  hydrogen,  and  oxygen  is  strongly 
heated  in  a  current  of  hydrogen  and  the  products  are 
passed  over  a  long  layer  of  white  hot  charcoal,  thr  oxygen 
present  is  completely  converted  into  water,  carbon  dioxide, 
and  carbon  monoxide.  It  is  applied  by  decomposing  a 
known  amount  of  substance  (about  0-3  grm.)  and  deter- 
mining the  weight  of  each  product.  The  substance  is 
introduced  into  a  «ilica  boat  in  the  hinder  part  of  a  quartz 
tube,  98  cm.  long  and  13  mm.  internal  diameter,  40  cm. 
of  which  are  tightly  packed  with  charcoal  particles  (free 
from  dust),  about  1  cb.  mm.  in  size.  A  special  form  of 
generator  for  the  production  of  electrolytic  hydrogen, 
which  Ls  passed  over  white  hot  copper  gauze  (to  get  rid 
of  oxygen)  and  very  thoroughly  dried  before  use,  i- 
described,  and  apparatus  for  trie  absorption  of  the  water 
and  carbon  dioxide  formed,  as  well  as  for  the  subsequent 


treatment  of  the  carbon  monoxide.  This  last  gas  is 
oxidised  to  carbon  dioxide  by  passage  through  a  U-tube 
containing  iodine  pentoxide,  supported  on  asbestos  ;  the 
temperature  is  maintained  at  160° — 170°  C,  by  means  of 
an  oil-bath,  which  also  holds  a  second  tube  containing 
copper,  to  absorb  any  iodine  liberated,  and  the  carbon 
dioxide  formed  is  finally  absorbed  by  soda-lime.  Detailed 
instructions  are  given  for  conducting  the  analysis,  the 
heating  operation  requiring  1\  to  1|  hours,  and  about  the 
same  degree  of  accuracy  Ls  claimed  for  the  method  as  that 
obtainable  in  the  determination  of  carbon  and  hydrogen 
by  combustion. — F.  Sonx. 

Identification    of  fibres    of    animal    and    vegetable    origin. 
Dreapcr.     See  V. 

Hydrolyiic   classification    and   testing   of  glasses.     Mvlius. 

See  VIII. 

Thiocyanate-permonganate.     method    for     copper     in     or\ 
Demorest.    See  X. 

Electrolytic    determination    of   copper    in    ores    containing 
arsenic,  antimony,  or  bismuth.     Demorest.     See  X. 

Determination   of  copper   in   white   metal.     Ibbotson   and 
Aitcbison.     See  X. 

Determination  of  tin  in  bronzes.     Ibbotson  and  Aitchnon. 

See  X. 

Constitution  and  analysis  of  aluminium  alloys.     Von  Johr. 

See  X. 

Hardened  oils.     Knapp.     See  XII. 

Determination  of  solid  fatty  acids  by  Hehner  and  Mitchell's 
method.     Heidufclika  and  Burger.     See  XII. 

Detection  of  sulphite-cellulose  extract.     Loveland.    See  XV. 

Use    of    chromed    gelatin    in    tannin    analysis.     Giusiana. 

See  XV. 

Provisional  method  of  analysis  of  lime  liquors.     See  XV. 

Results  of  sugar  determinations  according  to  the  directions 
of  the  Committee  on  leather  analysis,  A  mer.  Leatht  r  f  7,  i  m. 
Assoc.     Paessler.     See  XV. 

Determination    of    sugar    [dextrose].     Bang.     See    XVII. 

Detection    of   commercial    invert    sugar    [in    honey]    with 
B-naphthol.     Littereckeid.     SeeXVIl 

Electrolytic  method  for  the  determination  <>f  tin  in  canned 
food  products.    Cushman  and  Wettengel.     See  XIXa. 

intimirint  in  lexicological  analysis.     Lander  and  Winter. 

lJ  See    XX. 

The  determination  of  Ik  nzoic  acid  in  milk:     .1.  P.  Liverseege 
and  X.  Evcrs.      See  Birmingham  Section,  p.  319. 

Votes  on  thermometry.    .1.  H.  Coste.     See  London  Section, 

p.  341. 

1'atknt. 

Pyrometer.     F.    J.     Nice,    »»*»«.  ,£*<*■     l'-v     ,'" 
9  1,054,442,  Feb.  25,  1913. 

Thk  pyrometer  wires  are  connected  with  a  phi-  which 
^  be  fitted  int..  a  socket.  The  fine  wires  also  conned 
with  the  socket,  and  the  effect,  of  th.  •  !■«• 

measured,  are  confined  to  the  pvrometer  wire*  bj  cm 
Ring  a  cooling  medium  about  the  Bockel  and  line  wrrea. 
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XXIV.-MISCELLANEOUS    ABSTRACTS. 

Pnu  m  i .    Effect  of  hiyh on  the  phyncal  and  chemical 

behaviour  of  solids.     J.    Johnston    and    L.    H.    Adams. 
:icr.  J.  BoL,  1913.  35.  205—253. 

The  authors  critically  review  the  existing  knowledge  oi 
the  effect  of  high  pressures  on  solids  and  endeavour  to 
reconcile  some  of  the  many  contradictory  statements  that 

have    been    made.      The    subject     is    treated    under    the 

following  headings:    general  effects  of  uniform  pressure; 

ral  offects  oi  non-uniform  compression  :    correlation 

of  the  mechanical  properties  of  metals  with  the  (unequal) 

pressure  required  to  depress  their  melting  points  to 
ordinary  temperature;  effect  of  compression  of  one- 
eomponent  .-olid  systems  :  effect  of  compression  in 
promoting  chemical  reaction  between  solids  ;  the  work 
of  Q.  Speria  (this  J.,  1911,  550:  1912.  260);  inter- 
diffusion  of  solids.  It  is  pointed  out  that  in  any  discussion 
oi  the  effect  of  high  pressures,  a  clear  distinction  must  be 
drawn  between  uniform  and  non-uniform  pressure.  Neglect 
of  this  distinction  is  the  cause  of  many  of  the  contra- 
dictory statements  that  have  been  published.  Uniform 
-ure  usually  causes  a  slight  rise  in  the  melting  point 
(seldom  greater  than  10c  and  never  greater  than  30°  C.  per 
1000  atmosphere- :  -  ee  this  J..  1911,  S09) ;  its  effect  on 
solubility  i-  bo  Blight  as  to  be  negligible  compared  with 
thit  of  temperature  ;  and  it  has  only  a  slight  influence 
on  reaction  velocity.  Non -uniform  pressure  produces 
considerably  greater  effects  than  uniform  pressure.  It 
lowers  the  matting  point  and  increases  the  solubility  by 
amounts  many  times  greater  than  the  corresponding 
changes  with  uniform  pressure.  The  characters  of  a  solid 
which  mainly  determine  how  far  it  is  affected  by  high 
pressure-  are  it-  melting  point,  latent  heat  of  fusion,  and 
density.  The  authors  calculated  the  pressure  (non- 
uniform) required  to  depress  the  melting  points  of  twelve 
m-tal-  to  the  ordinary  temperature,  and  it  was  found 
that  when  the  metal-  were  arranged  in  the  order  of  these 
melting  pressures,  the  ~ame  sequence  was  obtained  as  when 
they  were  arranged  in  the  order  of  their  flow  pressure, 
ile  strength,  elastic  limit,  hardness,  compressibility, 
•ie  modulus,  or  rigidity  modulus.  This  suggests  that 
■flow  "  of  metals — orindeed every  permanent  distortion 
ryetaUme  a  —is  due  to  an  actual  fusion  (with 

subsequent  re-eolidification)  of  some  of  the  particles. — A.  S. 

actum;     Studi<*   on .     IV.  Occurrence   of  a 

nrniMr    in    CmttOf   h'n„s.      K.    6.    Falk.      J.    Amer.    (lie/n. 
-     ..   1913,  35.  202—294. 

EBUCKjrn  made  by  digesting  a  solution  of  urea  with 
m^tf;rial  prepared  from  castor  bean  kernels  bv  exhausting 
with  ether  and  grinding  to  an  impalpable  powder,  have 
shown  tl  r  beans  contain  a  urease  which  is  rendered 

inactive  bv  heating  in  aqueou*   -olutjon  or  suspension. 

— F.  SODN. 


The  Chemical  Trade  Directory  of  Chemical  Manu- 
facturers,  merchants,  brokers,  and  agents,  and 
Makers  of  Chemical  Plant  in  Great  Britain  and 
Ireland.  Fifth  Edition,  1913.  Davis  Bros.,  265, 
Strand,  London,  W.C.     Price  10s. 

Volume  measuring  10 ins.  X  6iins.,  f.nd  containing  458 
pages,  is  arranged  in  three  parts;  as  follows:  (1) 
Alphabetical  list  of  names  with  addresses;  (2)  Classified 
lists  of  chemical  products,  etc.,  with  the  names  and  locations 
of  the  makers  ;  (3)  Useful  information  on  the  Alkali,  etc.. 
Works  Regulation  Act,  Alkali  Inspector's  report  for  1911. 
census  of  production,  price  diagrams,  exports  and  imports 
of  chemicals  and  allied  products,  and  the  Factory  and 
Workshop  Act. 

Chloride  of  Lime  in  Sanitation.  Albert  H.  Hooker. 
Hooker  Electrochemical  Co.,  Niagara  Falls,  N.Y.,  U.S.A. 
1913.     Price  12s.  6d  net.. 

Volume  measuring  9  ins.  X  6  ins.,  and  containing  224 
pages  and  index,  with  data  on  the  use  of  chloride  of  lime 
in  sanitation,  water  purifieat ion,  sewage  disinfection,  street 
sprinkling  and  flushing,  epidemics,  surgery,  on  the  farm, 
and  against  flies,  together  with  abstracts  and  references 
from  current  scientific  literature  on  sewage  polhition, 
disposal  and  sterilisation,  typhoid  fever  and  other  water- 
borne  diseases,  bacteriology  of  water,  relative  bacterial 
efficiencies,  infection  by  flies,  dust,  and  other  agencies, 
street  cleaning,  and  standardisation  of  disinfectants. 

Patent  Office  Library,  Guide  to  the  Search  Depart- 
ment of  the  - — -.  The  Patent  Office,  25,  Southampt  on 
Buildings,  London,  W.C.     Price  6d. 

This,  the  fourth  edition  of  the  work  (6Jins.  X  4Jins.). 
contains  154  pages  and  is  an  abridgment  of  a  more 
extensive  collection  of  notes  kept  in  the  Library  for  the 
benefit  of  searchers.  Two  appendices  follow,  one  a 
concordance  to  the  Patent  Classifications  of  England. 
Germany,  and  the  United  States,  and  the  other  a  select 
dictionary  of  words  and  phrases  associated  with  patented 
inventions.  This  handbook  indicates  in  what  publications, 
and  for  what  periods  applications  for  and  grants  of 
patents,  and  registration  of  trade  marks  and  designs  are 
recorded,  the  methods  of  the  classification  of  such  material, 
and  other  administrative  matters,  all  arranged  under  the 
names  of  countries. 

Pyrites  in  Canada.     Its  Occurrence.  Exploitat 
Dressing,  and  Uses.     By  A.  W.  G.  Wilson,  Chief  of 
the   Metal   Mines    Division.     Canada    Dept.    of   Mine-, 
Ottawa,  No.  167. 

This  report  contains  202  pages  (10  in.  by  6J  in.). 
After  an  introductory  chapter  on  sulphur  and  its 
compounds,  the  work  deals  with  the  mining,  dressing,  and 
roasting  of  pyrites,  the  manufacture  of  sulphuric  acid, 
and  the  use  of  pyrites  in  paper  making.  A  map  showing 
the  pyrites  mines  in  Eastern  Canada,  and  56  illustrati 
are  included. 


Books    Received. 

'   Di  f:  i.  Mir  mi  i'  \.      Translated 
from  the  t  Edition  oi  1556  by  II.  <'.  and  I,.  II 

Hoover.    The    Mining    M  usburj     Home, 

London,  ELG     1912. 

Volumk  measuring  14 ins.  x  9 ins.,  contains  640  pages, 
bound    in    pan  i  taming   a  biographical  intro- 

duction,  annotat  ion.«,  and  appendices  upon  the  develop- 
ment of  mining  methods,  metallurgical  pr<  geology, 

mineralogy,  and  mining  law,  from   the  earliest    tin:' 
the     ) 6th  century.      This    work    was    fol    1-0    years   the 

■<<><ik  and  guide  to  miners  and  metallt  nd  until 

Schl  cork  appear' d  in  1  TTiH  it  iaaaid  to  have  had 

[uaL    Ei  passed  throo  editions  in  thr 

Though  the   methods  and   p;  Bribed   in   it    I 

long     \»> n    superseded,    U    appeals    to   those    miners    and 

dlurgists    interested    in    the    history    of    their    own 
profession. 


TliAITE    DE    LA    CoULEUR   AU    POINT    DE     VUE     PlIYSK 
I'llVSIOLOOIQUE  ET  ESTHETIQUE,  COMPRENANT  1.  J 
DS  I.'ETAT  ACTUEL  DE  LA  QUESTION  DE  L'HaBMONII    M  - 

Couleurs.     Par  M.  A.  Bonknstiiiii.,   I),  es  Se.     \'i<> 
■  ur  an  Conservatoire  National  des  Ails  el   Metiers 
de Paris, etc.     H.  Dunodct  E.  Pinat.     47 ot 49,  Quai del 
Grands-Augustins.     Paris  (VP).     1913.    Price   20  fi 

Bvo  volume  measuring  10  by  (i.1,  ins.,  and  containing  278 
pages  of  subject  matter  with  50  illustrations  and  1 1  coloured 
plates,    followed    by   an   alphabetical    index    of    subjei 
abject   matter  is  classified  as  follows: — I.  The  t' 
signincat  ion:  of  t  he  word  "  Colour."    1 1 .  Difference  bet  ■ 

the   mixture  of  materials  and  the   mixture  of  MnsatU 
III.    Definitions  of  colours.      IV.    Description  of  ap| 
V.   Degradation  of  white  and  of  colours  borderui 
I. lack.     VI.   Definition     of    colours.     Mixed     sensati 
VII.   Mixture     of     colouring     matters    with     non  '"lours 
whites    or    blacks,     VIII.  Influence    of    illumination   on 
colour.     IX.  The  phenomenon  of  complementary  colours. 


Vol.  XXXII.,  No.  7.] 


NEW   BOOKS. 


385 


Is  it  physical  or  physiological  ?  X.  Mixed  colours. 
Theory  of  the  three  primary  colours.  XI.  Chromatic 
structures.  XII.  Study  of  Chevreul's  chromatic  circle. 
XIII.  Theory  of  the  three  fundamental  sensations.  XIV. 
Colours  tabulated  according  to  Young's  theory.  XV. 
Maxwell's  diagram.  XVI.  Various  methods  of  producing 
the  sensation  of  colour.  XVII.  Photography  of  colours. 
XVIII.  Conditions  of  the  harmony  of  colours.  XIX. 
Adaptation  of  colours,  etc.  XX.  Art.  XXI.  Harmony 
of  colours.     XXII.  Practical  directions  and  indications. 

XXIII.  Tints  derived  from  two  complementary  colours. 

XXIV.  Colouring  for  the  production  of  a  combined  effect. 

XXV.  Colouring  derived  from  more  than  two  tints. 


*  New  Books. 

[The  Roman  numerals  in  thick  type  refer  to  the  similar 
classification  of  abstracts  under  "Journal  and  Patent  Litera- 
ture "  and  in  the  "List  of  Patent  Applications."] 

Hir.ichfif.ld,  C.  F.,  and  W.  N.  Barnard  :    Elements  of 
Heat    Power    Engineering.      8vo.     Chapman     and 
Hall.     London.     1913.     Net  21s. 

Mayer,  Dr.  K.  :  Beitrage  zur  Theorie  der  Kolbenpumpen. 
[Aus  :  "  Die  Fordertechnik."]  4.  Tl.  (IV  u.  S.  71—102  m. 
Fig.)  Lex.  8°.    Wittenberg.    A.  Ziemsen.     1913.  M.  1.75. 

Patch  ell,  W.  H.  :  Application  of  Electric  Power  to 
Mines  and  Heavy  Industries.  8vo,  pp.  350.  Constable. 
London.     1913.     Net  10s.  6d. 

IA.    Wilaon,F.H. :  Coal:  its  Origin,  Method  of  Working, 
Preparation  for  the  Market.     Cr.  8vo.  pp.   140. 
I.  Pitman.     London.     1913.     Net  Is.  6d. 

Becktenwald,  J.  :  Die  Bekampfung  des  gefahrlichen 
Kohlenstaubes.  [Aus :  "  Berg-  u.  hiittenmann.  Rund- 
schau."] (8  S.)  gr.  8°.  Kattowitz.  Oebr.  Bohm.  1912. 
60  Pf. 

Schomburg,  W.  :  Verwendung  dcs  Teerols  f.  Kraft- 
niaschinenzwecke  u.  in  lustrielle  Feuerungsanlagen.  [Aus  : 
"Berg-u.  hiittenmann  Rundschau."]  (17  S.  m.  2  Fig.) 
gr.  8°T    Kattowitz.     Gcbr.  Bohm.     1912.     M.   1. 

Y.  Copeland,  M.  T. :  The  cotton  manufacturing  industry 
of  the  United  States;  awarded  the  David  A.  Wells 
prize  for  the  year  1911-12  and  published  from  the  income 
of  the  David  A.  Wells  fund.  Cambridge,  Mass.,  Harvard 
Univ.  c.  1912.  12+415  p.  (7  p.  bibl.)  O.  (Harvard 
economic  studies.)     1913.     S2. 

YJ        Doelter,  C. :    Ueber  einige  neue  Farbungsvcrsuche 
durch  Radiumstrahlung.     [Aus :    "  Sitzungsber. 
d.  k.  Akad.  d.  Wiss."]     (6  S.)     gr.  8°.  Wien,  A.  Holder. 
1912.     30  Pf. 

Rutherford,  Prof.  E.,u.  Miss  H.  Robinson :  Warmeentwick- 
lnng  (lurch  Radium  u.  Radiumemanation.  [Aus  :  "  Sitz- 
mmsber.  d.  k.  Akad.  d.  Wiss."]  (26  S.)  gr.  8°.  Wien,  A. 
Holder.     1912.     95  Pf. 

Thaller,  R. :  Ueber  das  Radium  E.  (Aus  dem  physikal. 
Institut  der  k.  k.  Universitat  in  Innsbruck.)  [Aus: 
"Sitzungsber.  d.  k.  Akad.  d.  Wiss."]  (18  S.  m.  7  Fig.) 
gr.  8°.  Wien,  A.  Holder.     1912.     85  Pf. 

Doelter,  C,  u.  E.  Dittler  :  Ueber  einige  Mineralsynthesen. 
[Aus:  "Sitzungsber.  d.  k.  Akad.  d.  Wiss."]  (18  s.) 
gr.  8°.  Wien,  A.  Holder.     1912.     52  Pf. 

Donath,  Prof.  E.,  u.  A.  Indra  :  Die  Oxydation  des 
Ammoniaks  zu  Salpetersaure  u.  salpetriger  Saure.  [Aus  : 
"  Sammlg.  chem.  u.  chem.-techn.  Vortr."]  (110  S.  m. 
10  Abbildgn.)  Lex.  8°.  Stuttgart,  F.  Enke.  1913. 
M.  4JS0. 

YI];  [      Schmidt,    R.  :     Der   Poterieguss   u.    seine    form- 
maschinenmassige   Herstcllung.     (16  S.  m.   15 
Abbildgn.)     Lex.  8°.  Berlin,  J.  Springer.     1913.     M.   1. 

IX     Campanella,  G.  :    Costruzioni  in  cemento  armato. 
2  vol.  Napoli.     8°.     1913.    Lire  20. 

Cochran,  J. :  A  Treatise  on  Cement  Specifications.  8vo. 
Constable.     London.     1913.     Net  6s. 


Danusso,  A.  :  Beitrag  zur  Berechnung  der  kreuzweise 
bewehrten  Eisenbetonplatten  u.  deren  Aufnahmetrager. 
Bearb.  nach  den  Veroffentlichgn.  des  Verf .  in  der  Zeitschrift 
"II  cemento"  (Heft  1—10,  Jahrg.  1911),  von  H.  v. 
Bronneck.  (XI,  114  S.  m.  22  Abbildgn.)  Lex.  8°.  Berlin, 
W.  Ernst  &  Sohn.     1913.     Cloth  M.  6.50. 

■Jones,  B.  E.,  Ed.  :  Reinforced  Concrete.  A  Complete 
Treatise  of  the  Practice  and  Theory  of  Modern  Construc- 
tion in  Concrete  Steel.  4to,  pp.  418.  Cassell.  London. 
1913.     Net  15s. 

Thullie,  Prof.  M.  v.  :  Weitere  Versuche  m.  exzentrisch 
belasteten  Eisenbetonsaulen.  (IV,  80  S.  m.  56  Abbildgn. 
u.  2  Taf.)     Lex.  8°..  Wien,  F.  Deuticke.     1912.     M.  7. 

X  Btrgwerke  u.  Hutten  Deutschland' s  :  .Tahrbuch  der 
gesamten  Montan-  u.  Hiitten-Industrie  Deutsch- 
lands.  10.  Jahrg.  1912  13  m.  e.  Lebensabriss  u.  Bildnis  v. 
A.  Thyssen.  2  Bde.  (XIX,  314,  152,  446,  135  u.  XV,  314, 
152,  291  u.  107  S.  m.  Abbildgn.  u.  Taf.)  8°.  Berlin,  H. 
Meusser.     1913.     Cloth  M.  15. 

Hudson,  O.  F.  :  Iron  and  Steel.  An  Introductory 
Text-Book  for  Engineers  and  Metallurgists,  with  a  section 
on  Corrosion  by  G.  D.  Bengough.  8vo,  pp.  184.  Con- 
stable.    London.     1913.     Net  6s. 

Lewis,  J.  V.  :  Determinative  Mineralogy  with  Tables. 
Cr.  8vo.     Chapman  &  Hall.     London.     19l3.     Net  6s.  6d. 

Schmidt,  R.  :  Die  moderne  Gussputzerei  m.  besond. 
Berucksicht.  des  Sandstrahlge  biases.  (16  S.  m.  6  Fig.) 
Lex.  8°.  Berlin,  J.  Springer.     1913.     M.   1. 

Wien,  W.  :  Zur  Theorie  der  clektrischen  Leitung  in 
Metallen.  [Aus  :  "  Sitzungsber.  d.  preuss.  Akad.  d. 
Wiss."]  (S.  184—200  m.  Fig.)  Lex.  8°.  Berlin,  G.  Reimer. 
1913.     M.  1. 

YI  Schaal,  J.:  Die  moderne  Toiletteseifen-Fabrikaticm 
unter  besond.  Berucksicht  der  Fabrikations- 
Schwierigkeiten  u.  deren  Beseitigung.  Nebst  e.  Abschnitt 
iib.  medizin.  Seifen  u.  e.  Anh.  ub.  Betriebskontrolle  u. 
Kalkulation.  (VII,  319  S.  m.  47  Fig.)  gr.  8°.  Augsburg, 
Verlag  f.  chem.  Industrie.     1913.    Cloth  M.  8. 

XYI  Houtermans,  E. :  Ueber  angebliche  Bczichungen 
zwischen  der  Salpetersaureassimilation  u.  der 
Mmganabscheidung  in  der  Pflanze.  (Aus.  dem  pflanzen- 
physiolog.  Institute  der  k.  k.  Universitat  in  Wien.)  [Aus  : 
"Sitzungsber.  d.  k.  Akad.  d.  Wiss."]  (31  S.  m.  2  farb. 
Taf.)     gr.  8°.  Wien,  A.  Holder.     1912.     M.   1.30. 

XVI]  Feitler,  Prof.  S.  :  Technologic  der  Landwirt- 
schaftlichen  Industrien.  1.  Teil.  Die 
Zuckerfabrikation.  Kurzgefasstes  Lehrbuch  f.  Studie- 
rende,  Beaamte  und  Praktiker.  (VIII.  182  S.  m.  76 
Abbildgn.)    Gr.  8°.  Wien,  A.  Holder.     1913.    Cloth  M.  4.80. 

V YHI      Marescalchi,    A.  :       L'analisi    del    vino    e    la 
ricerca    delle    sofisticazioni  :    mosti,   filtrati. 
vini.     Casale    Monferrato,    16°.    fig.,    p.    ix,    268.     1913. 
Lire  4. 

Vandone,  E.  :  Manuale  del  liquorista  :  prontoario 
completo  di  liquoreria,  contenente  2500  formula  per  la 
fabbricazione  degli  idrolati,  alcoolati.  essence,  ostratti. 
liquori,  sciroppi,  cocktail.  Casale  Monferrato,  16°.  p.  xi. 
328.     1913.     Lire  5. 

VTY  .  Grafc,  Dr.  V. :  Untersuchungen  iib.  die  Herkunft 
A1  A-  des  KafTeols.  (Aus  dem  pflanzenphyadolog. 
Institute  der  k.  k.  Universitat  in  Wien.)    [Am  :  "  Sttrongs- 

her.  d.  k.  Akad.  d.  Wiss.'-]  (18  S.)  gr.  8°.  Wien,  A.  Holder. 
1912.     52  Pf. 

Lebensmittihji w rhi.  Das.     Kin  Handbnch  f.  Nahrui 
mittelchemiker,  Vcrtritcrv.  Qewnbeo.  llandd.  Apotheker- 
Arztc,    Tierarztc,    Ycrwaltungshcainte    u.    Ki<  liter.      H 
von  Prof  K.  v.  Bucbka.     Mit  zahlreichen  Taf .  ".  Abbildgn. 
(In  ca.  30  Lfgn.)     I.    Bd.    1-    Ug.   (8.    1-  48.)     Lea     8 
Leipzig,  Akadem.  VeTlagageeellaobaft.     L918.     H.8. 

XIXr     Q™*d>erger,    Prof.    B. :     l>>"    Deeinfektion    in 
Theorie    u.    Paxia    f.     Ante,    Chemiker    d. 

Ingenieurc.  (VIII.  315  8.  m.  !»»  AbbUdgn.)  1^'x.  8°. 
Leipzig,  S.   Hir/.cl.     1913.     Clotb  M.   13.60. 
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(?/-•      .  A.  M.  :  11m  Hementa  of  Heating  and  Ventilation. 
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J.   Allan. 

•em. 
H     J     Bailey. 
Han*   B'ntc'i. 


Committee  : 
./.    Bur  or. 

R.  H.  Clayton. 
W.   F.  A     Frmen. 
W.   B.   Hart. 


E.   Knrrht. 

s.  K.  Melting. 

('.   Kairson. 
M.  Wyler. 


Hon.  Local  Secretary  : 
W.  H.  Coleman,  3,  RedclyfTe  Road,  Withington. 

following  take  offiee  after  the    Annual   Meeting: — 
rman  : — Juliu-   Hubri<-r:      !'.<-,  i  hi,  rman  :-  J.    II.    Roeeason; 
Committee  : — G.  J.  Fouler.  C.  Raima,  f.  H.  T<-ile>ki.    L.  B.  Vlies, 
T      R      WoOact 


Newcastle   Section. 


Chairman  :  T.  W.   Lovibond. 

V  ice-Chairman      1      I      Hooper. 

CommitUe  : 


AH    Allhuacn. 
Y    I'    Bedaon. 

-     II     (     llirm. 
J     T.   I>unri. 


1     M    He'r-her. 
i    Bardie. 
'..   P    I,i*hman. 
H.   Look*. 


V    If.  Martin. 
C     I .  Potter. 
A.  Short. 
J.  Watt*. 


Hon.  Local  Secretary  and  Treasurer  : 
F.  C.  <f.;  ustrong  College,  Newca*tle-on-Tyne. 

followmjp  take*  or?'  'he  Annual  Meeting: 

•  rameU. 


New   England   Section. 

(  hairman  :    C.  L.  Gagnebin. 
chairman  :    H.  P.  Talbot. 


F.  F..  AtUanx. 

J  I  fiannan. 
RuBeri*  Harry. 
T.  J.  flexion. 


CommitUe  : 
P    '.ulline. 
R     II 

Robert  .1.  K>ller. 
A.  I».  Little. 


w.  j).  LiTermore. 

w.  F    (>hnrv. 
H.   W.   Wild-r 


Hon.  Treasurer  : 

Frank  W.  Atwood.  21«,  Milk  Street,  Boston,  Maw.,  U.S.A. 

Hon.  Local  Secretary  : 

>      K     fTaflln,  88.    Broad   Street,   Ronton,   Maw.,  U.S.A. 


New  York  Section. 


(■hairman:    M.  C.   Whitaker. 

Yice-Chuinnin  :  G.   IF.  Thompson. 

Committee  : 


Martin  H.  Ittner. 
J.  M.  Matthews. 
Kugene  Merz. 
T.  J.  Parker. 


Albert  Plant, 
F.  ./.   Pond. 
Jokirhi  Takamine. 
D.  Wesson. 


J.  Alexander. 
L.  H.  Baekeland. 
('.  A.   Doremus. 
W,  M.  Grosvenor. 
Bcrnhard  C.  Hesse. 

Hon.  Treasurer :    Frank  C.  R.  Hemingway,   17,  Battery  Place, 
New  York  City,  U.S.A. 

Hon.  Local  Secretary  : 
P.  C.  Mclihiuey,  7,  East  42nd  Street,  New  York  City,  U.S.A. 

The  following  take  office  after  the  Annual  Meeting  : — 
Chairman: — G.  W.  Thompson:  CommitUe: — T.  R.  Duggan, 
H.  S.  Miner,  H.  R.  Moody,  G.  W.  Sargent,  J.  E.  Teeple,  M.  C. 
Whitaker. 


Nottingham  Section. 


Chairman  :    S.  R.  Trotman. 
Vice-Chairman  and  Hon.  Treasurer  :  S.  J.  Pentecost. 


L.  Arehbutt. 
J.  Dunford. 
J.  Goldim,. 
T.   F.  Harvey. 


Committee  : 

F.  Stanley  Kipping, 
D.  J.  Law. 
./.  M.  C.  Paton. 
W.  G.  Timmans. 


.T.  White. 
J.  M.  Wilkie. 
J.  T.  Wood. 


Hon.  Local  Secretary: 
H.  J.  S.  Sand,  University  College,  Nottingham. 

The  following  take  office  after  the  Annual  Meeting  : — 
Chairman  : — Sir  John  Turney  ;  V ice-Chairman  : — S.  R.  Trotman  ; 
Committee  :— H.  B.  Mayfield,  C.  E.  B.  Merriman,  H.  J.  Wheaton  ; 
Hon.  Treasurer: — S.  J.  Pentecost. 


Scottish    Section. 


Chairman  :    Thos.   Ewan. 
V ice-Chairman  :    John   Traquair. 


A.  Davidson. 
D.  B.  Dott. 
Thos.  Gray. 
Robert  Hamilton. 
Jas.  Hendrick. 
W.  Scott  Herriot. 


Committee  : 

J.  K.  Hill. 
George  Lean. 
I).  A.  MacCallum. 
W.  G.  McKellar. 
Qtiintin  Moore. 


John  P.  Osbourne. 
D.  J.  Playfair. 
A.  Oswald  Ransome. 
F.  ./.   Wilson. 
J.  H.  Young. 


Hon.  Secretary  and  Treasurer  : 
G.  S.  Cruikshanks,  Royal  Technical  College,  Glasgow. 

The  following  take  office  after  the  Annual  Meeting  : — 
Committee : — Thomas  Callan,  Wm.  B.  Clark,  J.  P.  Longstalf, 
James  Reid. 


Sydney,   N.S.W.,   Section. 

Chairman :  Loxley  Meggitt. 
T  ice-Chair  man  :    Tho.i.  Steel. 


C.  E.  Fawsitt. 
B.  (ireig-Smith. 
J.  M.  Petrie. 


Committee  : 
A.  A.  Ramsay. 
W.  «  lii iii*-~  Ross. 
J.  A.  Schofleld. 


8.  E.  Sibley. 
If.  (I.  Smith. 
F.  W.  Steel. 


Hon.  Local  Secretary  and  Treasurer  : 
T.  U.  Walton,  Colonial  Sugar  Co.,  O'Connell  Street,  Sydney,  N.S.W. 

Yorkshire  Section. 


Chairman  :    CJeorge  Ward. 
Vice-Chairman  :    L.  T.  O'Shea. 


F.  w.  Braneon. 
B.  A.  Brotfaerton. 

/       W.    Cobb. 

v   //.    ixuies. 


Committee : 

W.    M.  Gardner. 
0.  H.  Hard,/. 

ll.  K.  Procter. 

F.   W.   Richardson. 


G.  i;.  Scotl  Smith, 
Thorpe  Whitaker, 

I.   li.   Wilkinson. 
W.  (lathorne  Young. 


Hon.  Local  Secretary  and  Treasurer  : 
T.  Fairley,  17,  Bant  Parade.  Leeds. 
The   follow  intr   take    Oftlre   after  the   Annual   Meeting:— 
committee :—  w.  B.  Hill,  L.  L.  Lloyd,  w.  Jxiweon,  \.  H.  Tankard. 
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Official  Notices. 


ANNUAL  GENERAL  MEETING,  1913. 

In  accordance  with  the  provisions  of  By-law  64,  notice 
is  hereby  given  that  the  Annual  General  Meeting  will  be 
held  in  the  Arts  Theatre  of  the  University  of  Liverpool  on 
Wednesday,  July  16th,  1913.  A  programme  of  the 
proceedings  will  be  issued  later. 

In  accordance  with  the  provisions  of  By-law  24,  those 
members  whose  names  are  printed  in  italics  in  the  List 
of  Council  will  retire  from  their  respective  offices  at  the 
forthcoming  Annual  Meeting. 

Sir  William  Crookes,  O.M.,  F.R.S.,  has  been  nominated 
to  the  office  of  President  under  Bv-law  20  ;  Sir  Hugh 
Bell,  Bart.,  Prof.  W.  Hodgson  Ellis,  and  Sir  Richard 
Garton  have  been  nominated  Vice-Presidents  under 
By-law  21,  and  Prof.  Marston  T.  Bogert  has  been  nominated 
a  Vice-President  under  By-law  20.  Mr.  Thos.  Tyrer  and 
Dr.  J.  Lewkowitsch  have  been  re-appointed  Hon.  Treasurer 
and  Hon.  Foreign  Secretary  respectively. 

Members  are  hereby  invited  to  nominate,  on  or  before 
May  23rd  next,  fit  and  proper  persons  to  fill  four  vacancies 
among  the  Ordinary  Members  of  Council.  Forms  for  this 
purpose  can  be  obtained  from  the  Secretary  of  the  Society. 

By-law  23  : — -An  ordinary  member  of  Council  shall  be 
nominated  by  ten  or  more  members  upon  Form  B  in 
the  Schedule,  a  copy  of  which  form  shall  be  furnished 
by  the  Secretary  upon  the  written  or  verbal  request 
of  any  member,  but  a  member  shall  not  be  eligible  to 
sign  more  than  one  such  nomination  form,  and  the  member 
nominated  shall  sign  the  declaration  set  forth  on  the  form. 
A  nomination  shall  be  declared  invalid  by  the  Council  if  : 

a.  The  member  thereon  nominated  is  disqualified  for 
election,  or  ineligible  to  be  elected,  as  provided  by  the 
By-laws. 

6.  The  nomination  is  not  made  on  the  authorised  printed 
form  or  substantially  not  in  the  manner  directed  thereon. 

c.  The  nomination  form  is  signed  by  less  than  ten 
members  not  disqualified  or  not  ineligible  to  nominate 
as  provided  by  the  By-laws. 

d.  The  nomination  form  is  not  received  before  or  upon 
the  day  appointed  therefor. 

e.  The  member  nominated  has  not  signed  the  declaration 
printed  upon  the  form. 

A  member  whose  nomination  aforesaid  is  declared  to  be 
invalid,  shall  receive  notice  thereof  from  the  Secretary,  and 
shall  not  be  submitted  for  election. 


ELECTIONS  OF  VICE-PRESIDENT  AND  ORDINARY 
MEMBER  OF  COUNCIL. 
Mr.  Julian  L.  Baker  has  been  elected  a  Vice-President, 
and  Mr.  W.  J.  Atkinson  Butterfield  an  Ordinary  Member 
of  Council  under  By-law  32. 

Charles  G.  Cresswell, 

Secretary. 


Canadian   Section. 


Meeting  held  at  Kingston  on  Friday,  February  28th.  1913. 


PROF.    W.    L.    GOODWIN    IN   THE   CHAIR. 


THE   PROBLEM  OF  THE   WASTE   LIQUOR   FROM 
SULPHITE    PULP    MILLS. 

BY   PROF.    W.    O.    WALKER. 

(School  of  Mining,  Queen's  University,  Kingston.) 

This  is  a  subject  which  one  naturally  hesitatt  a  to 
present  to  an  audience  because  the  presentation  must 
necessarily  consist,  for  the  most  part,  of  an  enumeration 
of  a  lengthy  list  of  futile  attempts  at  solving  the  problem. 
However,    some    encouragement    is    secured    when    one 


considers  the  importance  of  this  subject,  especially  since  it 
is  becoming  one  of  the  largest  sources  of  waste  in  Canada. 
The  problem  dates  back  to  the  beginning  of  the  sulphite 
pulp  industry,  and  has  assumed  such  acute  proportions  in 
some  countries  that  legislation  has  been  enacted  with 
regard  to  the  disposal  of  this  waste  and  mills  have  had  to  be 
shut  down.  That  condition  of  affairs  has  not  yet  arrived 
in  Canada,  mainly  on  account  of  its  large  rivers  and  sparse 
population.  Since  for  every  ton  of  pulp  produced  an 
equal  weight  of  wood  goes  into  solution,  an  enormous 
quantity  of  organic  material  is  wasted  when  pulp  mills 
turn  out  from  fifty  to  several  hundred  tons  of  pulp  per 
day.  The  U.S.  Geological  Survey  estimates  that  there 
are  more  than  a  thousand  million  pounds  of  this  organic 
matter  annually  discharged  into  the  streams  of  the  United 
States. 

The  waste  liquor  is  usually  discharged  into  rivers,  and 
on  account  of  its  great  volume  and  high  content  of 
organic  material  there  it  becomes  a  source  of  pollution, 
renders  the  water  injurious  to  health,  unfit  for  boiler 
purposes,  and  injurious  to  fish  or  other  life.  It  causes 
in  many  cases  the  development  of  algae,  and  in  the  smaller 
rivers  the  stream  beds  are  sometimes  completely  choked 
with  them.  Under  certain  conditions  these  sulphite  wastes 
develop  large  quantities  of  sulphuretted  hydrogen,  entailing 
a  rapid  loss  of  dissolved  oxygen  and  the  death  of  all  animal 
and  plant  life  in  the  stream. 

There  are  three  different  types  of  waste  from  the  sulphite 
paper  industry  :  (1)  digester  liquor  and  waste  water  :  (2) 
screen  or  filter  press  water  :  (3)  condenser  water.  The 
first  two  are  objectionable,  the  strong  digester  liquor 
being  the  more  so. 

Composition  of  the  digester  liquor. — As  it  comes  from  the 
digesters  it  is  a  dark  reddish-brown  liquid  of  variable 
specific  gravity  about  1-05.  It  has  a  peculiar,  not  un- 
pleasant odour,  due  to  bodies  of  a  terpene  nature.  By 
evaporation  of  the  liquor  a  syrup  is  obtained  which,  on 
further  evaporation,  changes  to  a  glue  like  mass.  The 
dried  residue  is  about  10  to  12  per  cent,  of  the  weight 
of  the  original  liquor.  This  residue  on  ignition  gives  about 
12  per  cent,  of  ash.  chiefly  sulphates  of  calcium  and 
magnesium.     The  other  88  per  cent,  is  organic  material. 

The  following  substances  have  been  shown  to  be  present 
in  the  liquor  : — 

1.'  A  small  quantity  of  sulphurous  acid. 

2.  A  very  small  quantity  of  sulphuric  acid. 

3.  As  the  chief  constituent,  an  organic  sulphur  com- 
pound containing  calcium,  probably  a  calcium  and 
magnesium  lignin  sulphonate. 

4.  Small  quantities  of  pentoses  and  pentosans. 

5.  Mannose,  dextrose,  and  galactose  in  very  small 
amounts. 

6.  Free  furfural. 

7.  Traces  of  vanillin,  or  a  vanillin-like  body. 

8.  Small  quantity  of  a  terpene-like  substance. 

9.  Small  quantity  of  free  sulphur. 

The  chief  constituent  of  this  liquor  may  be  precipitated 
by  alcohol.  It  comes  down  as  a  dark,  gummy  mass  which 
becomes  brittle  by  drving.  It  may  also  be  obtained  by 
concentrating  the'  liquor  to  a  suitable  degree,  and  then 
salting  it  out  bv  means  of  sodium  chloride  or  magnesium 
sulphate.  Concentrated  mineral  acids  precipitate  it. 
as  does  also  lead  acetate.  The  purification  of  t  lie  precipi- 
tate is  very  difficult  since  it  dissolves,  apparently,  only  in 
water  and  dilute  alcohol,  from  which  it  docs  not  crystallize. 
It  yields  brominated  and  chlorinated  derivatives,  it 
contains  an  active  carbonyl  <;roup  and  methyl  groups,  and 
is  a  strong  reducing  agent.  The  sulphur  has  been  shown 
bv  McRae"of  this  Cnivcr.  it y  to  be  in  t  he  form  of  a  Bulphonic 
group.  This  substance,  no  doubt,  is  the  Bolubk  reaction 
product  from  the  calcium  and  magnetron  bisiilphiteeonthe 
complex  of  groups  in  combination  with  the  cellulose  in  the 
li«no-celluloses.  These  groups  are  commonly  designated 
as  lien  in   or   limine.     Their   leading   charaot  are 

those  of  di-ketones,  or  more  particularly,  qninones. 
lignonc  complex  is  a  body  of  much  higher  carbon  content 
than  cellulose  (44  per  cent.).  The  soluble  by  prod 
which  are.  in  effect,  the  bgnones  in  combination  with  the 
bisulphite  residues,  have  beenseparated  in  various  deriva- 
tive forms  and  anal>wd.  Tie  emphfcal  formula  ol 
C24H2<(CH3)2S0lg  has  been  established  for  the  pn  duct 
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precipitated  from  the  waste  liquor  by  hydrochloric  acid. 
The  formula  of  C^Hj^CHjl.O^  has  been  given  to  the 
parent   lignone  complex. 

Our  knowledge  of  the  structural  relations  existing 
in  the  lignone  group  is  very  limited.  What  knowledge 
we  have  has  been  gathered  from  decomposition  reactions 
which  are  extraordinarily  complex  and  difficult  of  inter- 
pretation. Without  entering  into  particulars  in  regard  to 
the  characteristics  of  these  decompositions  with  various 
reagents,  it  may  be  stated  that  they  indicate  the  presence 
in  the  lignone  complex  of  hydrocarbon  nuclei  of  very 
small  dimensions  together  with  a  high  proportion  of  CO 
groups  alternating  in  periods  of  short  dimensions  with  the 
hydrocarbon  groups.  Furfural  derivatives  appear  to  be 
present.  The  presence  of  CH,  groups  is  indicated,  as  well 
as  a  low  proportion  of  OH  groups.  Apart  from  these  facts 
the  structure  is  as  yet  unknown. 

M>  'hods  proposed  for  disposal  of  the  tvtiste. — In  most 
plants  some  treatment  is  given  to  the  waste  before  it  is 
discharged  into  the  stream.  This  consists  usually  in  the 
removal  of  the  fibre  and  a  partial  recovery  of  the  sulphur, 
or  merely  neutralisation.  A  large  works  in  Germany  is 
attempting  the  disposal  of  its  wastes  by  cooling  and 
neutralising  them,  and  then  discharging  them  into  the  city 
sewers,  where  the  wastes  mixed  with  the  domestic  sewage 
are  t  rested  on  Dnderdrained  areas  of  sandy  soils.  Another 
method  tried  is  to  cause  the  liquors  to  enter  sink  holes, 
and  mingle  with  the  ground  water.  This  is  possible,  of 
course,  only  where  geological  conditions  are  favourable. 
Th-  nee    resulting   from  the   evaporation   can   be 

burned  in  suitable  furnaces,  and  it  is  claimed  that  the 
caloritic  value  is  slight lv  greater  than  the  heat  required  to 
porate  the  liquor,  the  cost  of  evaporation  averaging 
about  S2  nnts  per  11)00  gallons.  A  number  of  patents 
have  been  taken  out  for  the  recovery  of  sulphur,  but  the 
recovery  is  incomplete  since  most  of  the  sulphur  is  com- 
bined organically.  A  process  for  the  destructive  dis- 
tillation of  the  residua  has  been  patented,  but  the  yield 
of  useful  products  is  too  low  for  economical  development. 
The  yield  of  oxalic  acid  by  fusing  the  residue  with  caustic 
ias  also  been  found  too  low.  By  adding  a  solution 
of  gelatin  to  the  liquor,  a  compound  has  been  precipitated, 
which,  when  dissolved  in  weak  alkali,  has  been  employed 
for  engine-sizing  paper.  The  sodium  salt  of  lignin- 
sulphonic  acid  has  been  produced  and  employed  as  a 
reducing  agent  in  chrome  mordanting  wool  to  replace 
tartaric  and  lactic  acids.  The  concentrated  liquor  has 
been  Med  as  an  adhesive  in  foundries  for  core  making. 
A  slag  meal  rich  in  phosphorus  has  been  added  to  the 
concentrated  liquor  and  used  in  fertilising  land.  It  is 
claimed  that  this  renders  the  phosphorus  available  as 
plant  food  Patents  have  f«-en  granted  for  processes 
involving  th<-  am  of  the  liquor  for  tanning  purposes. 
It  has  bees  found  that  2-s  pet  cent,  of  the  solids  is  removed 
by  hide  powder,  but  this  does  not  necessarily  prove  the 
pr< -y-nce  of  tannin.  It  ha-,  been  found  that  the  liquor  in 
'.i  i.s  not  rnwsMrt  for  tunning,  but  it  is  Ixing  used  at 
present  in  conjunction  with  tannin'.'  extracts,  and  serves 
the  purpose  of  a  filler  for  the  leather. 

Mr.  K.  T.  Mohan  investigated  the  subject  of  tanning  at 
t hit  University,  and  found  that  the  addition  of  lactic  acid 
to  the  liquor  improved  the  tanning  properties.  He 
tried  th>  B fleet  of  the  addition  of  sulphites  and  acids  on 
ordinary  hemlock  bark  liquor,  finding  that  the}'  caused 
swelling,  bleaching,  and  hardening  of  the  leather.  He 
■In  tried  the  effect  of  an  addition  of  sulphites  to  waste 
sulphite  liquor  and  found  swelling, hardening, and  bl<a<  hjog 
USUI.  Be  removed  the  kme  and  found  very  little 
diflerSBM    in    quality    of    the    leather.      Removal    of    the 

gummy  Jl  tanning  property,  further 

the  tru rn ^  when  redisSOrred  would  not  tan.      However,  the 

addition  of  lactic  acid  improved  the  tanning  markedly. 

I>nr  work   it    was  noticed   that    according  to  the 

different    percentages  of  acid   in   the   liquor,   the   l«atheri 
varied    from    hard    and    bleached    to    Ida' k    and    flabby. 

Experiments  v/ere  earned  out.  to  determine  what  relet 

of  tannin  to  acid    WM   lest  to  produce   leather  of  a  good 

colour  and   texture.      It   was  found   t  fiat    BMh   MJd    has  a 

r  for  each  tanning  extract.     With  bark   liquors  t  he 

ratio  was  found  to  fx-  <)H  (tans  8\  a/:  id  10)  for  lactic 

acid.      For  sulphite   liquors  the   ratio   was   1.      For  equal 


parts  of  sulphite  liquor  (spruce)  and  quebracho,  the 
ratio  was  0-4.  From  this  it  would  seem,  therefore,  that 
for  heavy  leather,  when  acidity  of  liquor  is  needed,  more 
uniform  and  reliable  results  could  be  obtained  by  the 
proper  control  of  the  ratio  of  acid  to  tannin  in  the  first 
half-dozen  vat  liquors  at  least.  The  concentrated  liquor 
has  been  used  to  some  extent  as  a  binder  in  coal  dust 
briquetting.  It  has  not  proved  to  be  a  success,  however, 
partly  because  of  the  high  percentage  of  ash.  and  the  fact 
that  the  material  is  not  waterproof.  It  has  even  been 
used  in  combination  with  molasses  and  straw  as  a  cattle 
food. 

Most  of  the  uses  that  have  been  proposed  have  been 
abandoned,  either  on  account  of  the  cost,  or  of  unsuitability 
for  the  purposes  intended.      During  the  winter  of  1910-11 
an  investigation  into  the  possible  use  of  the  liquor  for 
laying  the  dust  of  roads  was  carried  on  at  this  University 
by  Mr.  R.  T.  Mohan.     Small  sample  roads  were  constructed 
in  imitation  of  the  common   macadam  road.     A   layer 
of  road  dust  was  placed  on  top.     Three  such  roads  were 
treated,  one  with  ordinary  road  oil,  another  with  the  same 
quantity  of  concentrated  (4:1)  waste  liquor,  and  the  third 
with  road  oil.  followed  by  waste  liquor.     These  roads  were 
treated  with  water  at  intervals  of  a  few  days  for  a  period 
of  four  months,  using  a  total  of  ten  inches  of  water,  the 
most  at  any  one  time  being  2h  inches.     These  figures 
correspond  closely  to  the  total  and  maximum  rainfall  in 
Ontario  during  May,  June,  July,  August,  and  September. 
The  result  was  that  the  oil  on  the  first  road  was  practically 
all  washed  away,  while  the  second  road  that  was  treated 
with  the  liquor,  and  the  third  road  treated  with  liquor  and 
oil,  still  presented  a  hard  surface,  which  after  being  broken 
and  dried  showed  very  little  dust,  and  did  not  have  the 
disagreeable  odour  given  off  from  the  oil-treated  road. 
This  experiment  gives  promise  of  the  material  finding  use 
in  the  treatment  of  roads.     The  cost,  especially  in  the 
neighbourhood  of  pulp  mills,  should  not  be  prohibitive. 
Phelps,  of  the  U.S.  Geological  Survey,  carried  on  a  series 
of  experiments  to  determine  if  condensation  products  could 
be  obtained  by  treating  the  liquor  with  aromatic  amines. 
These  experiments  were  based  on  the  assumption  that 
aldehyde  groups  are  present  in  the  organic  part  of  the 
liquor.     He  found  that,  of  the  amines  tried,  those  retaining 
the  NH2  group  gave  bright  red   products,  and  those  in 
which  substitution  had  taken  place  in  the  NH2  group  gave 
brown    or    black    compounds.      Attempts    to    diazotise 
these  products  failed.     When  nitrated  they  gave  different 
coloured  products  depending  upon  the  amine  used.     Some 
of  these  substances  were  brilliant  dyes.     These  reactions 
were  carried  out   without   purifying  the  original  amine 
condensation  products.     Phelps  failed  to  purify  these  as  he 
was  unable  to  prevent  their  decomposition.    McRae,  of  this 
University,  succeeded  in  preventing  this  decomposition  in 
the  case  of  aniline  by  treatment  with  bromine. 

He  also  showed  that  substitution  had  taken  place  in  the 
amino  group  of  the  amine  molecule,  thus  indicating  the 
presence  of  a  free  carbonyl  group  in  the  original  molecule. 
Phelps  obtained  a  yellow  dyestuff  by  treating  the  liquor 
with  nitric  acid.  He  failed  to  learn  the  structure  of  this 
body.  Tt  was  found  that  the  dyestuff  could  not  be  manu- 
factured economically. 

Perhaps  the  most  promising  method  for  utilising  the 
liquor  is  that  of  the  production  of  alcohol  from  it.  This  is 
being  carried  out  to  a  considerable  extent  in  Sweden.  It 
has  been  calculated  that  nearly  two  per  cent,  of  the  organic 
material  of  the  liquor  is  fermentable  by  yeast.  The  process 
consists  essentially  as  follows  :  The  acid  of  the  liquor  is 
nearly  neutralised  with  lime,  the  liquor  is  then  aerated, 
and  the  lime  sludge,  consisting  of  calcium  sulphate  ami 
part  of  the  organic  matter,  is  removed.  The  clear  liquid 
is  now  treated  with  a  special  yeast  cultivated  for  the 
purpose,  and  a  weak  current  of  air  is  blown  through  I 
liquid  during  the  fermenting  period.  The  fermentation 
is  completed  after  four  to  six  days.  Upon  distillation  12 
volumes  per  cent,  of  alcohol  is  obtained.  The  raw  alcohol 
contains  cymol,  methyl  alcohol,  acetone,  and  acetaldchydc 
;is  impurities.  There  is  considerable  doubt  in  regard  to  bhfl 
market  for  t  he  large  amount  of  such  a  grade  of  alcohol  t  hat 
could  be  made  from  such  a  tremendous  supply  of  raw 
material,      further,  rince  only  about  two  per  cent,  of  the 
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organic  material  is  utilised,  the  process  does  not  completely 
solve  the  problem  of  its  disposal. 

Suggestions  for  research. — In  spite  of  the  fact  that  a 
tremendous  amount  of  work  has  been  done  on  the  subject, 
the  problem  still  remains  for  the  most  part  unsolved. 
It  is  to  be  noted  that  most  of  the  investigation  work  that 
has  been  carried  on  in  the  past  has  not  been  for  the  purpose 
of  determining  the  actual  structural  relations  existing  in 
the  molecule  of  the  main  constituent  of  the  organic 
substance  of  the  waste  liquor.  This  accounts,  no  doubt, 
for  the  meagre  knowledge  we  possess  of  this  substance. 
We  can  scarcely  hope  to  make  much  advancement  in  the 
utilisation  of  this  substance  until  we  know  more  about 
its  composition.  What  we  need  is  more  purely  scientific 
rnvestigation  into  the  structure  of  the  main  organic 
substance.  It  is  true  that  such  an  investigation  is  beset 
with  great  difficulties  owing  to  the  inertness  of  the  substance 
towards  solvents.  Attempts  should  be  made  toward 
recovery  of  the  sulphur  (on  the  understanding  that  it  is  in 
the  form  of  a  sulphonic  group). 

At  present  this  seems  to  be  a  chemical  impossibility.  If 
such  could  be  accomplished,  however,  the  cost  of  the  pro- 
duction of  pulp  would  be  considerably  reduced.  The  work 
on  the  amine  condensation  products  should  be  extended 
with  the  purpose  of  solving  their  structure,  as  well  as  for 
working  up  useful  substances  from  them. 

Further  work  might  be  done  to  try  to  increase  the  amount 
of  fermentable  material  for  the  production  of  alcohol.  The 
subject  of  its  use  in  the  treatment  of  roads  should  be 
investigated  more  fully  and  on  existing  roads.  Its  possible 
use  as  a  binding  material  should  be  tried  out  with  a  larger 
number  of  materials.  In  connection  with  this,  a  met  hod  for 
making  it  waterproof  would  be  a  great  help.  A  patent  has 
lately  been  granted  for  obtaining  hydrocarbons  of  formula 
C^Hg,  and  multiples  thereof,  from  carbohydrates.  As 
the  liquor  contains  carbohydrates,  it  should  be  possible 
to  obtain  turpentine  and  consequently  rubber  from  the 
liquor.  This  should  be  investigated  more  fully.  In  fact, 
it  might  well  form  the  subject  of  a  research  to  be  undertaken 
by  the  Canadian  Government  in  connection  with  the  con- 
servation of  our  natural  resources. 


London  Section. 


Meeting  held  at  Burlington  House  on  Monday,  June  ?>rd, 

1912. 


MR.  E.  GRANT  HOOPER  IN  THE  CHAIR. 


STUDIES  ON  OXIDATION.— (a)  THE  NATURE  OF 
THE  PROCESS.  (6)  PASSIVE  METALS,  (c)  HIGHER 
METALLIC  OXIDES,  (d)  OXIDATION  BY  PER- 
MANGANATE,    (e)  OXIDATION  OF  CARBON. 

BY   PROF.    H.    E.    ARMSTRONG   AND    R.    T.    COLGATE. 

1.  In  the  essay  presented  by  one  of  us  to  this  Section 
in  1905,1  it  is  pointed  out  that  the  inquiry  into  the  mechanics 
of  fire  cannot  well  be  regarded  as  otherwise  than 
co-extensive  with  that  into  oxidation  phenomena  generally, 
including  those  which  attend  vital  changes.  The  import- 
ance of  the  subject  is  in  no  wise  diminished  in  the  interval, 
indeed  oxydases  are  now  attracting  much  attention ; 
the  corrosion  of  metals  also  seems  to  be  a  never-ending 
topic  of  discussion ;  most  important  of  all,  the  internal 
combustion  engine  has  suddenly  taken  possession  of  the 
field  and  the  coal  strike  not  only  brought  the  importance 
of  fuel  more  closely  home  to  the" dull  brains  of  the  general 
public  but  the  strike  of  taxicab  drivers  has  led  it 
even  to  think  furiously  about  petrol  and  the  value  of 
liquid  fuel ;  lastly,  though  engineers  were  convinced 
that  what  they  did  not  know  about  firing  boilers  was  not 
worth  knowing,  a  chemist  who  has  been  guided  by  the 
pure  light  of  reason  derived  from  a  carefully  conducted 
experimental  inquiry  has  been  able  to  increase,  in  no  snail 


measure,  the  efficiency  of  an  appliance  which  must  always 
remain  the  mainstay  of  industry  in  regions  where  no 
water  power  is  available. 

Nevertheless,  the  process  of  oxidation  seems  to  be  taboo, 
as  it  is  undiscussed  in  the  text-books — so  complete  is  the 
disregard  of  fundamentals  in  our  academic  circles.  The 
ionic  mythology  is  still  the  subject  of  popular  worship 
and  students  of  chemistry  are  content  to  have  their 
beliefs  dictated  to  them  :  it  is  time  that  they  were  led 
to  "  wake  up  "  and  think  for  themselves. 

If  we  are  ever  to  arrive  at  an  understanding  on  the 
moot  question  of  the  corrosion  of  metals  and  many  other 
cognate  subjects,  the  knowledge  hardly  won  by  the  efforts 
of  generations  of  workers  must  be  made  available  and 
must  be  made  use  of  in  some  better  way  than  is  now 
customary.  We  are  accumulating  vast  stores  of  informa- 
tion but  are  doing  little  or  nothing  to  codify  it — to 
sift  the  many  tares  from  the  little  wheat ;  each  poor 
beginner  has  to  go  through  the  weary  process  for  himself 
of  making  up  his  mind  what  small  proportion  of  the 
statements  printed  in  his  books  he  shall  believe,  what 
small  proportion  is  worth  remembering.  It  is  true  that 
experience  can  only  be  gained ;  yet  more  might  be  done 
to  facilitate  the  acquisition  not  of  knowledge  merely  but 
of  judgment — to  facilitate  the  development  of  some 
degree  of  critical  power. 

What  chemists  need  chiefly  is  not  new  knowledge 
but  that  the  knowledge  we  have  should  be  sifted, 
coordinated  and  critically  examined  in  order  that  it  may 
be  made  science.  At  present,  we  are  too  often  rank 
empiricists  and  have  little  sense  of  proportion ;  far  too 
much  of  our  science  is  but  pseudo-science. 

It  is  from  this  point  of  view  that  we  venture  to  bring 
the  subject  of  the  activities  of  fire-air  again  under  the 
notice  of  the  Society. 

2.  In  the  present  coiumunieatfbn,  we  desire  as  before  to 
advocate  the  general  thesis  that  in  all  cases  of  oxidation, 
whether  by  means  of  gaseous  oxygen  or  of  any  of  the 
numerous  other  oxidising  agents  at  our  disposal,  the  action 
takes  place  within  a  system  in  which  oxidising  agent 
and  oxidised  substance  are  linked  together  by  an  electro- 
lyte, when  and  whenever  but  only  when  such  a  system  is 
constituted — as  in  the  formation  of  water,  for  example  : — 

H  HOHXH     O     HOH     HX     HO 

H  HOHXH     6     HOH     HX  +  HO 

Electrolyte 

Only  an  imperceptible  amount  of  the  electrolyte  may  be 
present  but  present  it  must  be  if  any  action  whatsoever 
is  to  take  place.  No  other  interpretation  is  possible 
apparently,  if  the  process  be  regarded  from  an  electrolytic 
point  of  view — the  only  point  of  view  from  which  chemical 
phenomena  can  be  regarded  that  has  any  philosophical 
or  rational  foundation. 

3.  According  to  our  thesis,  hydrogen  peroxide  is  a 
necessary  product  of  the  initial  change,  whenever  oxygen 
is  used  ;  it  may  easily  escape  notice,  however,  because, 
in  its  turn,  it  either  becomes  the  oxidising  agent  or  is 
decomposed. 

Although  only  traces  of  the  peroxide  can  be  detected 
when  hydrogen  is  burnt  in  the  ordinal y  way,  a  high 
percentage  is  produced  by  the  action  of  the  "'silent" 
discharge  on  a  mixture  of  hydrogen  and  oxygen  cooled 
by  liquid  air.2 

M.  Traubc's  observation  that  hydrogen  peroxide  is 
formed  when  dilute  sulphuric  acid  is  electrolysed  by 
reduction  of  the  oxygen  present  in  the  solution  at  the 
cathode  has  been  confirmed  recently  by  F.  Fischer  and 
0.  Priess,3  who  have  shown  that  when  the  oxygen  is 
under  pressure  the  yield  of  the  peroxide  is  much  larger, 
the  hydrogen  being  practically  all  peroxidised  when 
the  electrolysis  is  effected  in  presence  of  oxygen  under 
100  atmospheres  pressure. 

4.  As  Traube  has  shown,  the  production  of  the  peroxide 
when  zinc  dissolves  in  presence  of  oxygen  is  easily 
demonstrated.  Following  his  direction-.  we  have 
repeatedly  obtained  at  least  7fi  per  cent.  <>i  the  possible 
amount. 

Using  cadmium,  we  have  obtained  86  pet  cent,  of  the 
amount  that  should  be  formed  if  the  conversion  were 
complete. 
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In  the  case  of  aluminium,  wo  have  succeeded  only  by 
u-ini:  an  amalgam  of  the  metal.  To  prepare  the  amalgam, 
5  —  10  urms.  of  mercury  ffU  placed  in  a  small  beef  tube 
drawn  out  in  the  middle  and  closed  by  a  cork  carrying 
tubes  permitting  the  introdnotion  and  exit  of  carbon 
dioxide.  The  tube  having  been  filled  with  the  gas  and 
the  mercury  boiled,  the  cork  was  quickly  removed,  a 
small  quantity  of  aluminium  dropped  in  and  the  eork 
replaced  ;  on  boiling  the  mercury,  the  aluminium  was 
diseoh  e.l.  The  tube  was  then  scaled  ofi  at  the  constriction. 
The  tube  containing  the  aluminium  was  dropped  into 
the  riask  containing  alkali,  oxygen  and  about  50  grins. 
of  mercury  and  the  mixture  violently  shaken. 

Then  a  further  quantity  was  treated  similarly.  Success 
depends  on  the  introduction  of  small  quantities  of  metal 
at  a  time  (0-006  001  grm.).  In  each  of  two  experiments 
in  which  about  0-068  gnn.  of  aluminium  was  used,  nearly 
-  r  cent,  of  the  calculated  amount  of  hydrogen  peroxide 
■  i-  formed. 

.">.   By    using    substances    such    as    indigo    white     and 

hydrasobenxene,  ('„H.%.NH.NH.CJI5.  it  is  easy  to  show 

both  that   the  calculated  amount   of  oxygen  is  absorbed 

and  that  the  peroxide  formed  contains  the  whole  of  this 

_   i\* 

The  apparatus  used  by  Manchot  and  Herzog  in  oxidising 

indigo-white  is  shown  in  Fig.   1.     It  consists  of  a  flask 

i  with  a  dropping  runnel  and  T-pieoe,  one  arm  of  the 

latter   l>eim_'  connected  to  a    Hempel   burette,  the  other 

t<>  the  top  of  the  funnel. 

By  means  of  thi-  side  con- 
nexion, it  is  possible  to  admit 
liquid  to  the  flask  from  the 
funnel  during  or  at  the  end 
of  the  oxidation  without  open- 
he  apparatus  or  altering 
the  volume  of  gas  within  it. 

The  indigo-white  is  oxidised 
in  presence  of  baryta  (50  CC 
of  a  saturated  solution)  and 
when  the  action  is  complete 
a  mixture  of  lead  dioxide  and 
sulphuric  acid  is  run  in  from 
the  funnel. 

The      volume     of      oxygen 
rbed  daring  oxidation   i- 
found,    in    every    case,    to    be 
.1  to  the    volume    evolved 
after  the  ■  rimisajon  of  the  mix- 
ture of  acid  and  lead  dioxide. 

showing    thi-t     the    peroxide 

which    is  formed  contain-  the 
whole  of  the  absorbed  oxygen. 

The    oxidation    of    hydi 
baOMUB  may  be  '  arried  out  in 
an  alcoholic    solution  in   pre 

ence    of    sodium    othylate.      One  molecule   of    oxygen  is 

irbed  for  every  molecule  of  bydrazobenzene  oxidised. 

The  formation  of  hydrogen  peroxide  i-  rendered  obvious 

ration  of   sodium    peroxide   from  tin-  alcoholic 

•  ion. 

It  will  be  teen  on  reference  to  the  equation  in  §  2, 
that  primarily  then  i-  DO  direct  interaction  of  hydrogen 
and  oxygen   hut  that  the  oxygen  functions  as  depolai 

molecule  serving  only  t"  condition  the  "hydroxyla- 

•  •  t  r  i-  ijl  i  r  molecule  of  hydrogen  with  which 

to    1m-    in    i -ireuit    through    the   agency   of   the 

It  i-  remarkable  how  little  the  function  of  the  depolai  i-'-r 

appreciated.    The  manner  in  which   :t   aets   may  be 
den  d  in  varioui  way-. 

annexed  diagram  IEwj.  2)  repreeentf  ■>  roltaic  cell 
in  which  the  positive  metaJ  zinc  can  be  coupled  with  a 
relatively    i  copper,   or    platinum 

in  liluted    ralphuric  acid.     It   is 

worth  while  to  have  inch  a  diagram  constantly  in  mind. 
When  the  circuit  i  by  joining  the  zinc  with  the 

;<«t,   a  current   flow-,   the  acid   u  electrolj 
hydi  '\e<i  ;,t  th<  pper  rarfat  e,  the 

dhcle  of  the  acid  combining  with  the  equivalent 

"int  of  zinc  at  the  poattire  rarface,  the  current  Sowing 


Fie  t 


through  the  electrolyte  with  the  hydrogen  from  the  zinc 
anode  to  the  copper  cathode.  In  this  case,  the  hydrogen 
sot  free  is  remote  from  the  metal,  and  only  apparently 
displaced  by  the  zinc.  The  conventional  equation  : 
SOlH,-r-Zn---S01Zn  +  H,  is,  in  fact,  merely  a 
"  statistical "  statement,  indicating,  in  algebraic  form, 
the  nature  of  agents  and  resultants  and  the  proportions 
in  which  they  interact  but  in  no  way  expressive  of  the 
nature  of  the  process. 

7.  In  earlier  days,  it  was 
customary  to  speak  of  the 
metal  "  decomposing  "  the 
water  to  form  zinc  oxide, 
which  then  combined  with 
the  acid,  forming  the  zinc 
sulphate;  then,  it  became 
customary  to  think  of  the 
acid  as  acted  upon  directly 
by  the  metal ;  but  in  these 
days  of  ethical  looseness, 
scientific  as  well  as  social, 
suicide  is  looked  upon  as 
the  normal  course  for  mole- 
cules to  pursue  on  entering 
solution  and  their  wander- 
ing ions  are  supposed  to 
have  no  regard  for  the 
sanctity  of  the  marriage 
tie :  though  the  morals  of 
students  are  still  being 
perverted  by  the  preaching 
of  this  doctrine  of  free  love, 
signs  are  not  wanting  that 
its  popularity  is  waning 
in    advance    of   society    in 


■ic  z 


and    that    science    may     be 
recovering  its  moral  tone. 

Probably,  the  ultimate  conclusion  will  be  that  zinc 
sulphate  exists  in  solution  not  as  ZnSO,,  but  as 
HO.Zn.SO4H  (more  or  less  hydrated)  and  that  a  mean 
of  the  views  held  in  the  early  and  middle  periods  is  to  be 
taken  as  the  more  likely  course  of  change :  that  is  to  say, 
that  both  water  and  acid  are  concerned  in  the  changes. 
Moreover,  there  can  be  little  doubt  that  sulphuric  acid,  as  a 
rule,  acts  as  a  monobasic  acid — as  ( HSOJH,  not  as  (S04)H2 ; 
and  that  in  dilute  solutions  especially  the  two  negative 
radicles  or  ions  of  the  electrolyte  derived  respectively 
from  the  acid  and  the  water,  HS04  and  HO,  are  both 
active.5  It  is,  therefore,  conceivable  that  the  three 
compounds 

7     .S04H  7n^OH  7n^OH 

Zn<SO;H  Zn<S04H  Zn<0H 

be    formed    initially  at  the    metallic    surface ; 
the  one  thing   that    is    never  thus  formed    is 


may  all 
probab'v 
ZnSO ». ' 

8.  The  rate  at  which  a  metal  is  dissolved  is  "  governed  " 


by    the     well-known    "  law " 


It 


That    is   to  say, 


the  current  or  amount  of  chemical  change  is  proportional 
to  the  electromotive  force — the  intensity  of  the  chemical 
effect — in  the  circuit  and  inversely  proportional  to  the 
electrical  resistance.  No  action  can  take  place  unless 
E  have  a  positive  value. 

9.  When  zinc  is  opposed  simply  to  another  metal,  0 
varies  somewhat — chiefly  because  R  varies  owing  to  the 
deposition  of  hydrogen  on  the  negative  surface:  in  other 
words,  the  negative  surface  becomes  polarised. 

To  cancel  this  effect,  various  dcpolarisers  have  been 
introduced — for  example,  copper  sulphate,  nitrous 
nitric  acid,  chromic  acid  and  lead  peroxide  (the  last  in  the 
of  the  lead  accumulator,  so-called).  All  these  are 
"  reduced  "  by  hydrogen.  But  tho  depolariser  not  only 
prevents  the  deposition  of  hydrogen  and  the  consequent 
increase  of  resistance;  in  all  cases,  its  reduction  is  a 
source  0!  energy  and  it  serves  to  rai  e  the  electromotive 
force  developed  in  the  system. 

In  the  case  of  Hi'-  Daniel]  cell,  in  which  zinc  in  zinc 
sulphate  is  opposed  to  copper  in  cupric  sulphate) 
de polarisation  is  effected  by  the  displacement  of  oopper 
from  tin-  pupric  sulphate  and  on  account  of  the  em 
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thus  thrown  into  the  circuit,  the  Daniell  cell  has  a  greater 
electromotive  force  than  the  simple  zinc-sulphuric-acid- 
copper  cell. 

10.  Although  copper  is  not  dissolved  by  dilute  sulphuric 
acid,  its  heat  of  dissolution  may  be  calculated  by  deducting 
from  the  sum  of  the  heat  of  formation  of  cupric  oxide 
and  the  heat  of  dissolution  of  this  oxide  in  dilute  sulphuric 
acid  the  heat  of  formation  of  water,  since  : — 

CuO+H2S04=CuS04+H20. 

The  value  arrived  at  is  about  -  12,000  calories.  The  thermal 
disturbance  attending  the  displacement  of  copper  from 
cupric  sulphate  by  hydrogen  is  therefore  +  12,000  calories. 
The  heat  of  formation  of  water  at  18°  being  about  68,000 
calories,  the  dissolution  of  copper  in  dilute  sulphuric  acid  is 
attended  theoretically  with  a  thermal  disturbance  of 
68,000— 12,000=56,000  calories— so  that  an  E.M.F. 
considerably  over  a  volt  (56/46=1-2)  is  developed  in  a 
copper-sulphuric  acid-oxygen  couple. 

11.  The  assisted  dissolution  of  the  metal  in  a  dilute 
acid,  at  a  distance  from  the  depolarizer,  may  be  effectively 


Fm  s 


demonstrated  by  arranging  two  vessels  in  the  manner 
shown  in  Fig.  3,  using  nitrous-nitric  acid  as  depolariser. 

The  cells  contain  dilute  sulphuric  acid.  A  rounded 
sheet  of  copper  is  suspended  in  the  acid  in  each  cell, 
also  a  small  porous  pot  containing  fuming  nitric  acid. 
A  small  piece  of  platinum  foil  dips  into  the  fuming  acid. 
In  one  of  the  cells,  the  copper  and  platinum  are  connected 
as  shewn,  otherwise  the  two  are  similar. 

Although  in  the  cell  in  which  the  poles  are  not  connected 
no  blue  colour  is  noticeable  in  the  sulphuric  acid  during 
several  hours  (i.e.,  until  the  acid  reaches  the  copper  by 
diffusion),  in  the  other  a  blue  colour  is  quite  distinctly 
obvious  near  the  surface  of  the  copper  within  a  few  minutes 
and  the  copper  dissolves  rapidly. 

In  the  latter  instance,  when  the  circuit  is  completed  the 
copper  is  enabled  to  dissolve  in  the  dilute  acid  by  the 
depolarizing  action  of  the  nitrous-nitric  acid,  this  substance 
furnishing  by  its  reduction  the  energy  necessary  for  the 
interaction. 

12.  The  heat  of  dissolution  of  copper  in  nitric  acid  being 
a  negative  value,  copper  is  not  dissolved  by  nitric  acid. 
The  validity  of  this  conclusion  has  been  demonstrated 
over  and  over  again,  notably  by  Veley ;  but  Veley  has 
contended6  that  nitrous  acid,  not  nitric  acid,  is  the  actual 
solvent  of  the  metal — hence  the  behaviour  of  copper 
towards  ordinary  nitric  acid,  which  always  contains 
nitrous  acid  as  an  impurity. 

The  heat  of  dissolution  of  copper  in  nitrous  acid  cannot 
be  calculated,  as  the  necessary  data  are  wanting ;  but 
as  it  is  a  weak  acid  in  comparison  with  nitric,  there  is  no 
reason  to  suppose  that  it  would  function  as  a  solvent  of 
metals  which  are  not  dissolved  by  the  latter.  As  nitrous 
acid  cannot  be  used  in  a  pure  state,  experiments  cannot 
decide  such  an  issue  and  the  decision  must  be  based  on 
"  theory." 

Veley  has  based  his  argument  on  the  fact  that  not  only  is 
copper  insoluble  in  nitric  acid  which  has  been  deprived  of 
nitrous  compounds  by  passing  air  through  it  but  also  in 
acid  from  which  these  compounds  have  been  removed 
by  the  addition  of  an  oxidising  agent  such  as  hydrogen 
peroxide. 


13.  But  in  proving  this,  he  has  proved  too  much.  On 
the  theoretical  grounds  stated  above,  the  presence  of  an 
oxidising  agent  should  directly  determine,  not  prevent, 
the  dissolution  of  the  metal.  It  is  impossible  to  place 
nitric  acid  in  a  category  apart  from  all  other  acids.  Even 
the  weakest  organic  acids  dissolve  copper  in  presence  of 
oxygen  and  other  depolarising  agents  and  it  is  customary 
to  prepare  copper  sulphate  on  a  large  scale  by  subjecting 
the  metal  to  the  conjoint  influence  of  air  and  sulphuric  acid. 
Some  other  explanation,  therefore,  than  that  put  forward 
by  Veley,  is  required  to  account  for  the  inactivity  of 
nitric  acid  in  presence  of  oxidising  agents.  As  the  removal 
of  exceptions  is  often  of  more  value  in  proving  a  rule 
than  the  discovery  of  new  instances  of  its  operation,  we 
have  subjected  Veley's  observation  to  critical  examination. 

Using  purified  nitric  acid  (30  per  cent.),  he  added 
hydrogen  peroxide  in  so  small  a  proportion  that  only  one 
part  was  present  in  2,140  parts  of  the  acid.  A  copper 
sphere,  weighing  9-919  grins.,  which  was  rotated  rapidly 
in  this  acid  at  28°-5 — 29°  C.  during  78  minutes  lost  only 
0-0015  grm.  At  32°  during  28  minutes  the  loss  waa 
0-0085  grm.  As  the  peroxide  was  then  used  up,  about 
twice  as  much  was  added  as  at  first :  the  sphere  then  lost 
only  0-003  grm.  during  60  minutes.  Potassium  chlorate 
had  a  similar  retarding  effect ;  permanganate  was  less 
effective,  more  copper  dissolving. 

On  passing  air  into  nitric  acid  in  which  a  copper  sphere 
was  rotated,  the  amount  dissolved  during  52  minutes 
was  only  00048  grm.  When  the  same  sphere  was  placed 
in  the  same  acid  and  carbon  dioxide  was  passed  in  during 
the  experiment,  the  loss  in  weight  during  the  same  period 
was  0-32  grm.  These  amounts  of  copper  are  in  the  pro- 
portion of  1  :  64  :  6.  A  point  to  be  noticed  in  connexion 
with  Veley's  experiments  is  that  when  the  metal  was 
kept  still  and  the  acid  was  not  stirred,  action  soon  set  in  and 
the  copper  was  dissolved  freely. 

14.  As  there  was  no  reason  to  suppose — apart  from 
differences  conditioned  by  differences  in  strength — that 
nitric  acid  would  differ  as  an  acid  from  other  acids,  we 
commenced  our  experiments  by  endeavouring  to  ascertain 
whether  other  acids  were  similarly  affected  by  hydrogen 
peroxide  and  other  oxidants.  It  was  soon  apparent 
that  they  were  and  that  the  behaviour  noticed  by  Veley 
was  in  no  way  peculiar  to  nitric  acid — it  was  no  longer 
necessary  therefore  to  regard  nitrous  acid  as  a  factor  in 
the  problem  :  obviously,  the  oxidant  acted  in  some  way 
as  a  protecting  agent  while  undergoing  decomposition. 

15.  In  our  first  series  of  experiments,  using  electrotype 
copper  and  a  solution  containing  20  per  cent,  of  sulphuric 
acid  to  which  hydrogen  peroxide  had  been  added,  no 
change  was  obvious  at  the  surface  of  the  metal  but  this  was 
gradually  dissolved,  the  rate  of  dissolution  being  pro- 
portional to  the  concentration  of  the  peroxide  and  the 
amount  dissolved  equivalent  to  the  amount  of  peroxide 
used. 


Copper  dissolved. 


Hydrogen  peroxide 
used. 


grm. 
0-778 
0-1506 
0-2166 
0-276:. 
0-3578 


grm. 

0-0417 
0-0809 
0-1166 
0-1456 
0-1940 


Hydrogen  peroxide 

equivalent  to 

copper  dissolved. 


grm. 

0-04 19 

0-812 

0-1167 
0-149:1 
0-1900 


16.  When,  however,  some  copper  turnings  which 
happened  to  be  at  hand  were  placed  in  the  acid-peroxide 
mixture,  it  was  noticed  that  they  were  at  once  blackened. 
It  was  then  found  that  common  commercial  sheet  copj  61 
behaved  in  a  similar  way,  the  surface  soon  becoming 
covered  with  a  velvet-black  deposit  which  could  be  rubl  ed 
off  with  the  finger.  The  black  Bubstance  waa  insoluble 
in  dilute  sulphuric  acid  but  at  once  disappeared  on 
adding  hydrogen  peroxide.  It  was  soon  dhwOTered 
that  blackening  only  occurred  when  the  concentration 
of  the  peroxide  was  low. 

The  Broughton  Copper  Companj  were  so  kind  as  to 
send  us  a  series  of  strips  ..f  thru   beet  coppers  containing 
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only  very  minute  amounts  of  impurity — none  of  these 
blackened  in  the  acid  peroxide  mixture;  in  fact,  the 
bsaokening  only  appears  on  the  really  impure  metal. 

IT.  When  the  blackened  strip  of  metal  is  washed  to 
remove  aeid  and  then  plunged  into  a  solution  of  peroxide 
of  hydrogen,  effervescence  takes  place  owing  to  the  escape 
<«f  oxygen  and  the  blank  coating  disappears;  the  plate 
then  has  ■  bronze  hue  quite  unlike  the  colour  proper  to 
copper.      On    now    plunging    the    plate    into    acid    after 

ghing  it.  the  bronze  appearance  gives  way  to  that  of 
copper,  some  copper  dissolving  :  the  solution  contains 
hydrogen  peroxide,  as  on  pouring  it  into  a  solution  of 
titanic  arid  the  characteristic  yellow  colour  at  once  appears. 

18.  All  who  have  watched  the  dissolution  and  electro- 
deposition  of  copper  when  a  current  is  passed  between 

l>er  plates  in  dilute  sulphuric  acid  must  have  noticed 
t hit  blackening  often  takes  place  at  the  anode.  When 
the  demonstration  described  in  §10  is  carried  out,  it  is 
generally  noticeable  that  the  oopper  plate  becomes  more 
or  less  darkened,  if  ordinary  copper  sheet  be  used. 

On  passing  a  current  between  a  platinum  cathode 
and  an  anode  of  common  copper  immersed  in  sulphuric 
ai  id.  the  copper  at  once  darkens  ;  as  a  rule,  the  current 
remains  steady.  On  diminishing  the  resistance,  so  as  to 
increase  the  current  density,  the  current  mounts  up  to  a 
certain  value  and  then  suddenly  drops — the  plate  is 
polarised;  but  the  polarisation  soon  comes  to  an  end 
and  the  current  rises  again,  only  to  fall  once  more — at  the 
same  time,  the  black  deposit  either  peels  off  the  plate  or 
becomes  so  loose  that  it  is  easily  removed  with  a  brush. 
The   coating   thus   removed,    however,    is   not   a   definite 

Itaaos  but  a  mixture  of  the  black  "oxide"  with 
nv  tallic  copper. 

It  is  material  that  when  the  current  is  first  passed 
i  the  plates  and  is  kept  low,  the  copper  plate 
becomes  coated  with  the  black  deposit  and  the  metal 
dissolves  steadily  ;  a  solution  of  the  salt  is  seen  to  form 
at  its  surface  and  to  How  down  the  plate.  As  the  current 
is  increased  and  approaches  the  polarising  value,  a  crystal- 
line film  spreads  slowly  over  the  whole  plate  and  the  salt 
appears  to  crystallise  out  on  it  even  while  it  is  in  the 
solution  :  at  this  moment  oxygen  is  evolved  in  small 
quantity.  Obviously,  the  solution  is  highly  concentrated 
at  th<-  efecUode  surface,  whatever  the  concentration  of  the 

.•ion  as  a  whole  may  be. 
The  formation  of  the  dept  -it  .  1<  jK-nds  largely  upon  the 

rani  iVsmitj  and  the  concentration  of  the  acid.  If 
a  weak  acid  Ik-  used,  a  much  higher  current  can  be  passed 

boot  j.  Itrisinir  the  plate  than  if  the  acid  be  concen- 
trated Polarisation  app  q  at  a  definite  current 
:ty  in  each  particular  concentration. 
Wt  foiled  at  first  in  obtaining  any  black  deposit  on 
anod'-a  of  copper  containing  minimal  amounts  of  impurity, 
whenever  th<-  experiment  was  made  by  Switching  on  the 
carrent  to  electrodes  already  placed  hi  the  aeid/  When, 
however,  th>-  email  ems  completed  by  just  dipping  the 

Is   into  the   Solution  and  then   towering  it   gradually, 
black    deposit    was   always   obtained,  Whatever  the 
quality  of  the  popper. 

19.  It  appea  Me  that  the  black  deposit  is  not  a 
primary  product  but  is  formed  by  the  decomposition,  at 

f  the  plate,  of  some  p  rash  and  that  this  de- 
•ion  h  promoted,  in  the  ease  Of  the  commercial 
by  th<-  impurities  present    in  the   metal.      Impure 

•   blackened  on  immersing  it  in  sulphuric 
•   persuhmurio   a<  id   free   from   hydri 
peroxide.     Unfortunately,  are  have  not  y.  t  been  abl 

un  the  black  sul  sufficient  quantity  to  deter- 

mine its  composition.    The  quantity  that  can  b.   rubbed 
from  a  plate  that  ha*  been  immersed  in  s  mixture  of 

I  and  bydrogl  n  peroxide  is  very  small  ;    and 

:*-ars  to  change  on  exposure  to  air.  by  the  time 
that  any  appreciable  amount   has  been  col]  .,„,,. 

■  hai  already  un<: 

PoiSMN    Iron. 

All   who  have   read   the  correspondence    between 

nb*-in  ai  lay,  in  1836,  on  s  peculiar  condition 

of    iron7  are  aware  of  the  remarkable  observations  made 

">    philosophers    on    the    conditions    which 

determine  the  passivity  of  the  metal  in  nitric  acid.     The 


conclusion  arrived  at  by  Faraday  in  explanation  of  the 
phenomenon  was  stated  by  him  with  absolute  clearness 
in  the  following  passage : — 

'"  My  strong  impression  is  that  the  surface  of  the  iron  is 
oxidised  or  that  the  superficial  particles  of  the  metal  are 
in  such  relation  to  the  oxygen  of  the  electrolyte  as  to  be 
equivalent  to  an  oxidation  ;  and  that  having  thus  their 
affinity  for  oxygen  satisfied  and  not  being  dissolved  by 
the  acid  under  the  circumstances,  there  is  no  renewal  of 
the  metallic  surface,  no  reiteration  of  the  attraction  of 
successive  particles  of  the  iron  on  the  elements  of  successive 
port  ions  of  the  electrolyte  and  therefore  not  those  successive 
chemical  actions  by  which  the  electric  current  can  be 
continued." 

21.  The  behaviour  of  iron  towards  a  mixture  of  sulphuric 
acid  and  hydrogen  peroxide  is  precisely  similar  to  that 
of  copper  ;  if  the  concentration  of  the  peroxide  be  not  too 
high,  a  black  coating  is  formed.  If  this  be  washed  free 
from  acid  and  then  brought  into  contact  with  fresh 
peroxide,  it  is  converted  into  what  appears  to  be  ordinary 
rust,  oxygen  being  evolved. 

Cobalt  behaves  similarly. 

Nickel  and  also  silver  do  not  change  in  appearance  but 
condition  a  rapid  evolution  of  oxygen  from  the  mixture  of 
acid  peroxide. 

22.  When  a  current  is  passed  between  a  platinum  cathode 
and  an  iron  anode  in  sulphuric  acid,  as  the  iron  dissolves 
the  plate  is  gradually  coated  with  a  black  deposit  but 
when  the  coating  has  reached  a  certain  stage  it  begins 
to  disappear,  usually  from  one  corner,  gas  bubbles  forming 
at  the  surface  of  the  plate  ;  at  the  moment  when  the  deposit 
appears  to  be  entirely  removed  and  the  plate  has  assumed 
a  metallic  aspect  once  more,  polarisation  is  complete; 
then  the  iron  no  longer  dissolves  and  oxygen  is  given  off 
freely  so  long  as  the  current  is  uninterrupted. 

23.  If  the  "  passive  plate  "  be  lifted  out  of  the  solution 
or  even  if  the  current  be  cut  off  during  a  few  seconds,  the 
passivity  disappears  but  is  soon  regained  on  passing  the 
current  :  this  is  also  true  of  copper.  But  the  deposit 
on  copper  does  not  dissolve  as  that  on  iron  does,  apparently 
because  it  springs  away  from  the  plate  and  fresh  copper 
is  exposed  ;  on  this  account  the  copper  never  becomes 
passive.  In  the  case  of  iron,  we  are  inclined  to  attribute 
the  formation  of  the  deposit  of  black  oxide  (for  it  can 
scarcely  be  of  any  other  nature)  to  secondary  action,  as 
in  the  case  of  copper. 

24.  When  a  nickel  anode  is  plunged  into  sulphuric 
acid,  not  the  slightest  deposit  can  be  noticed  but  the  plate 
almost  immediately  becomes  passive  and  oxygen  is  given 
off  from  its  surface. 

There  can  be  little  doubt  that  the  oscillatory  variations 
in  the  activity  of  chromium  and  other  metals  in  acids  such 
as  Ostwald,  Bredig  and  others  have  observed  and  studied, 
are  due  to  alternate  formation  and  reduction  of  "  pro- 
tecting "  layers  at  the  metallic  surface. 

Discrimination  of  Oxides  by  Trillafs  Agent. 

25.  It  has  been  pointed  out  by  Trillat8  that  if  the 
derivative  of  diphenylmethane  which  is  formed  by  the 
interaction  of  formic  aldehyde  and  dimethylaniline, 
CH2(C„H4NMe2)2,  be  subjected  to  the  action  of  either 
lead  peroxide  or  manganese  peroxide  or  cobalt  peroxide, 
in  presence  of  acetic  acid,  it  is  oxidised  and  converted 
into  the  corresponding  carbinol ;  as  the  salts  of  this 
compound  with  weak  acids  are  blue,  the  occurrem  e  of 
the  change  is  indicated  by  the  appearance  of  a  blue  colour 
in  the  solution. 

Perhaps  a  way  of  applying  the  test  which  is  better  than 
that  recommended  by  Trillat  is  to  use  a  solution  of  the 
base  in  citric  acid,  as  advocated  by  Carney.9 

Hydrogen  peroxide  and  peroxides  which  give  this  oxide 
on  treatment  with  acid  act  differently  on  Trillat  s  agent, 
converting  it  into  a  colourless  oxidation  product. 

It  therefore  appears  to  afford  a  means  of  distinguishing 
oxides  of  the  lead  peroxide  type  from  those  of  the 
hydrogen  peroxide  type. 

26.  Lead  peroxide,  the  black  oxides  of  cobalt  and 
nickel  produced  by  the  action  of  an  alkaline  hypochlorite 
on  cobalt  and  nickel  salts,  as  well  as  the  oxide  formed 
on    heating  a   mixture  of  praseodymia  and  neodymia  ■ 
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oxygen,  all  give  a  blue  colour  when  added  to  Trillat's 
agent.  None  of  these  oxides  is  soluble  in  diluted  sulphuric- 
acid.  They  all  decompose  a  solution  of  hydrogen 
peroxide.  Lead  peroxide  apparently  remains  unchanged 
but  the  other  oxides  are  reduced  and  become  soluble  in 
acid  after  treatment  with  the  peroxide. 

It  is  noteworthy  that  lead  monoxide  continuously 
decomposes  hydrogen  peroxide  without  itself  appearing 
to  undergo  change. 

27.  The  black  substance  formed  on  copper  and  iron  as 
an  anodic  deposit  or  when  these  metals  are  submitted  to 
the  action  of  a  mixture  of  dilute  sulphuric  acid  and 
hydrogen  peroxide  has  no  action  on  Trillat's  agent  and  is 
insoluble  in  acid  ;  as  ahead}'  pointed  out.  it  is  reduced 
by  hydrogen  peroxide  and  converted  into  a  bronze- 
coloured  substance  which  appears  to  belong  to  the  class 
of  ordinary  peroxides.  This  substance  is  possibly  a 
cuprous  peroxide,  as  what  appears  to  be  a  cupric  peroxide 
is  formed  by  the  action  of  hydrogen  peroxide  on  cupric 
hydroxide.  This  latter  substance  resembles  in  behaviour 
the  peroxide  formed  from  mercuric  oxide  and  hydrogen 
peroxide.  Both  these  oxides  are  slowly  decomposed  by 
hydrogen  peroxide  ;  neither  of  them  has  any  action  on 
Trillat's  agent. 

The  black  anodic  deposit  formed  on  silver  in  dilute 
sulphuric  acid  gives  a  strong  blue  colour  with  Trillat's 
agent  ;  it  acts  explosively  on  hydrogen  peroxide  and  is 
itself  reduced  to  silver. 

Lastly,  it  may  be  mentioned  that  Trillat's  agent  is  a 
test  for  ferrous  salts,  as  it  is  at  once  coloured  blue  by  a 
freshly-made  mixture  of  a  ferrous  salt  with  hydrogen 
peroxide.     It  is  also  coloured  blue  by  persulphates. 

28.  A  very  thin  film  of  an  "  oxide  "  such  as  we  have 
obtained  on  iron  would  serve  to  protect  the  metal  and 
render  it  passive  ;  but  the  impression  we  have  gained  is 
that  more  often  than  not  the  passivity  is  conditioned 
chiefly  by  the  state  of  the  electrolyte  at  the  anode — that, 
as  Faraday  expresses  it,  the  superficial  particles  of  the 
metal  are  in  such  relation  to  the  oxygen  of  the  electrolyte 
as  to  be  equivalent  to  an  oxidation.  Any  variation  of 
the  current  seems  to  produce  an  alteration  in  the 
polarization. 

29.  Nitric  acid  is  peculiar  on  account  of  the  readiness 
with  which  this  gives  rise  to  "nitrous"  compounds 
which  may  act  either  as  oxidising  or  as  reducing  agents. 
It  is  obvious  that  in  Veley's  experiments,  though  copper 
was  very  slowly  dissolved,  some  action  went  on  at  the 
surface,  as  the  hydrogen  peroxide  was  gradually  destroyed. 
Probably  a  "peroxide"  is  formed  and  reversibly  decom- 
posed. 

Oxidising  Agents. 

30.  It  is  customary  to  formulate  oxidising  agents  as 
acting  directly  but  it  is  to  be  supposed  that  their  behaviour 
is  precisely  similar  to  that  of  oxygen — in  other  words, 
that  the  oxidising  agent  acts  primarily  as  depolariser, 
the  immediately  effective  hydroxylating  agent  being  the 
OH  ion  liberated  from  the  electrolyte  at  the  positive 
surface  of  the  oxidised  material. 

The  "fate  "  of  the  oxidising  agent  is  less  easily  deter- 
mined, as  we  are  not  yet  aware  how  precisely  these  behave 
on  reduction.  The  only  observations  on  record  of  which 
we  are  aware  are  those  of  V.  Meyer  and  several  of  his 
students.10 

31.  These  observers  have  found  that  when  either 
hydrogen  or  carbon  monoxide  is  shaken  with  an  acidified 
solution  of  potassium  permanganate,  the  gas  is  oxidised 
and  an  amount  of  oxygen  liberated  equivalent  to  about 
half  the  volume  of  the  absorbed  gas  :  if  neutral  or  alkaline 
IK-rmanganate  be  used,  the  gas  is  absorbed  without  any 
corresponding  separation  of  oxygen. 

A  small  amount  of  oxygen  is  given  off  on  merely  agitating 
the  acidified  solution  of  permanganate;  strange  to  Bay, 
this  evolution  of  oxygen  soon  reaches  a  limit,  though  if 
the  solution  be  allowed  to  stand  quietly,  the  decomposition 
takes  place  continuously,  a  far  larger  amount  of  oxygen 
being  given  off;  nevertheless  the  action  does  not  appeal 
to  be  reversible. 

32.  Victor  Meyer  rejected  the  explanation  that  the 
pxygen  is  derived  from  hydrogen  peroxide,  on  the  ground 


that  it  is  given  off  not  only  when  hydrogen  is  used  but 
also  when  carbonic  oxide  is  oxidised. 

But  the  view  taken  by  us  involves  the  conclusion  that 
hydrogen  peroxide  would  be  produced  whatever  substance 
were  oxidised. 

Assuming  this  to  be  the  case,  it  is  clear,  however,  that 
the  hydrogen  peroxide  which  is  formed  undergoes  decom- 
position catalyticolly,  not  at  the  expense  of  permanganic 
acid,  as  in  the  latter  instance  the  volume  of  oxygen  obtained 
would  be  equal  to  that  of  the  Irydrogen  or  carbonic  oxide 
oxidised. 

33.  Our  own  observations,  needless  to  say,  confirm 
those  of  Victor  Meyer  and  his  co-workers. 

In  one  experiment  in  which  106  c.c.  of  hydrogen  were 
shaken  with  an  acid  solution  of  permanganate,  the  amount 
of  oxygen  finally  obtained  at  the  end  of  17  hours  was 
52-8  c.c.  A  series  of  experiments  were  made  in  which 
the  percentage  of  oxygen  relatively  to  hydrogen^  present 
at  various  times  was  determined  with  the  following 
results  : — 


Hours. 


1 
3 
5 
7 
17 


Oxygen. 

Hydrogen. 

per  cent. 

per  cent. 

14-46 

85-54 

41-51 

58-49 

60-65 

39-35 

76-95 

23-05 

96-86 

3-14 

34.  It  is  strange  that  we  should  understand  so  little  of 
the  behaviour  of  so  familiar  and  prized  an  oxidising  agent 
as  permanganate. 

Morse,  Hopkins  and  Walker*1  have  shown  that  whilst 
solutions  of  permanganate  which  are  free  from  suspended 
dioxide  are  stable,  in  presence  of  the  latter  decomposition 
takes  place  somewhat  readily,  three-fifths  of  the  active 
oxygen  of  the  permanganate  being  liberated  in  the  manner 
expressed  by  the  statistical  statement  : — 

2HMn04+xMn02=H,0+(x+2)Mn02+3/202 

The  ratio  of  oxygen  to  manganese  in  the  precipitated 
oxide  remains  normal  (2:1)  so  long  as  there  is  unreduced 
permanganate  present ;  in  the  absence  of  the  latter,  the 
peroxide  loses  oxygen  even  at  ordinary  temperatures. 

On  the  assumption  that  permanganic  acid  is  a  per-acid, 
its  decomposition  in  presence  of  the  dioxide  may  be 
represented  in  the  following  manner  : — 


Mn02.OOH 
Mn02.OOH 


+ 


H 
H 


:  :  :  :  oS  +  (Mn0^  = 

(Electrolyte) 


HO.OH  +  (Mn02) 


Mn02         HOOH 
Mn02  +  HOOH 

The  three  molecular  proportions  of  hydrogen  peroxide 
thus  formed  would  give  rise  to  one  and  a  half  molecular 
proportions  of  oxygen  when  decomposed  catalytic-ally 
by  the  manganese  peroxide. 

The  observation  made  by  Morse,  Hopkins  and  Walker 
that  the  ratio  of  oxygen  to  manganese  in  the  "  peroxide  " 
at  once  falls  below  2  :  1  when  there  is  no  unreduced 
permanganate  present  affords  a  by  no  means  improbable 
explanation  of  Vict  or  Meyer's  observat  ions  of  t  he  instability 
of  an  undisturbed  solution  of  permanganate.  In  such 
a  case,  it  would  often  happen  that  the  permanganate 
would  be  exhausted  here  and  there  and  consequently 
there  would  be  an  opportunity  for  the  peroxide  to  undergo 
reduction  locally,  in  the  manner  observed  by  Morse  and 
his  co-workers:  it  is  probable  that  the  reduction  of 
permanganate  is  conditioned  more  readily,  if  not  entirely, 
by  an  oxide  lower  than  manganese  peroxide  and  therefore 
if  the  formation  of  such  an  oxide  were  in  any  \n  ay  promoted, 

the  extent  to  which  the  permanganate  underwent  decom- 
position woi  Id  also  be  increased.  A  similar  explanation 
may  be  given  of  the  influence  of  oxygen  in  retarding  the 
separation  of  oxygen  from  permanganate ;  it  is  not 
improbable  thai  oxygen  is  more  attracted  than  hydn 
by  the  active   "  oxygen-surfaoe "  of  the   pesmanganate 
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molecule  and  t hat  consequently  the  permanganate  would 
be   more   stable   in   its   presence.     It    is   well-known   that 
-on  may  retard  combust  ion.19 

3.">.  It  has  recently  been  argued  by  Wieland13  that 
carbonic  oxide  on  combustion  does  not  give  rise  primarily 
to  the  dioxide  and  hydrogen  peroxide  but  is  initially 
converted,  when  the  slightly  moist  nas  is  burnt,  into 
formic  acid,  which  is  then  resolved  into  carbon  dioxide 
and  hydrogen,  this  latter  being  rebnrnt  to  water. 
Wieland  s  reason  for  this  assumption  is  that  when  carbonic 
oxide  is  agitated  with  palladium  black,  in  presence  of 
water  but  in  absence  of  oxygen,  it  is  converted  into 
carbon  dioxide  and  hydrogen  ami  that  a  small  amount 
of  formic  acid  may  be  detected  in  the  solution.  He 
imee  that  the  palladium  tirst  conditions  the  addition 
of  water  to  the  carbon  monoxide  ami  then  determines  the 
iution  of  the  formic  acid  into  carbon  dioxide  and 
alcohol. 

It  is  far  more  likely  that  palladium  acts  in  virtue  of  its 
special  power  of  absorbing  hydrogen  and  that  it  primarily 
determines  the  formation  of  carbonic  acid  and  hydrogen, 
thus  : — 

OH         ....         H 


co.oh,  -  ();;      ;   ;   ;   ;     JJ  +  (pd>*  = 

CO(OH)t  +  H.O       '.     '.     '.     '.         H.,(Pd)x 

It  is  also  far  more  likely  that  the  formic  acid  is  formed 
by  the  reduction  of  carbonic  acid  by  palladium-hydrogen 
than  that  it  is  produced  by  the  association  of  water  with 
carbonic  oxide  under  the  influence  of  the  metal.  Wieland 
ha-  himself  given  numerous  illustration  of  the  power 
palladium  has  of  acting  as  a  dehydrogenising  agent. 

36.  Wieland  has  applied  his  view  to  the  explanation  of 
the  oxidation  of  alcohols  to  aldehydes  and  of  these  latter 
to  acids  which  is  conditioned  by  the  finely  divided  platinum 
metals.  He  considers  that  in  both  cases,  the  compound 
i-  dehydrogenised  and  that  the  hydrogen  then  undergoes 
combustion,  the  metal  being  thus  freed  to  act  once  more 
in  determining  the  separation  of  hydrogen. 

But  if  regarded  from  the  point  of  view  of  Traube's 
hypothesis  of  which  we  are  advocates  the  phenomena 
an-  normal  oxidation  phenomena,  whether  it  be  supposed 
that  the  primary  action  involves  only  the  hydrogenation 
of  the  metal  and  that  the  hydrogen  is  oxidised  subsequent  ly 
or  whether  it  be  assumed  that  oxygen  acts  primarily 
at  the  metallic  surface  and  that  the  action  is  comparable 
with  that  which  takes  place  in  a  Danicll's  cell,  for  example. 
All  depends  probably  on  the  affinity  of  the  metallic 
surf  1  relatively  to  oxygen  and  hydrogen  under 

the  conditions  of  the  experiment.     Thus  : — 


Pdx 


11 


HO 


H  +  BO 


H.O 
H  +  O 


Pdy  = 


rPd    4.      ,f  -" 


\\n  +  ypd 


B  I 


HO 


H 


If 


H 
H 

OH       HO 

H 

OH  +  OH:  +  H,Pd 


H 


+  xPd  = 


OH 


1 5 

B  I       H 


HO 


+ 
(OH       Ho 


H      0 

+       Pdy   = 

H      0 


It'       OH  +  H,02  +  vPl. 
OH 

The  tad  that  hydroquinone  and  methylene  blue  may 
jj  nted  for  oxygen  i-  depolarizing  (dehydrogenising) 
on    which    Wieland    relies,    proves    nothing     in 

particular  with  regard  to  the  nature  of  the  pro 

Oxidation  <>j  Carton, 

.'*7.  Experiment!    have    bees    described    recently    by 
id  and   Wheeler1*  showing  that  amorphous  carbon 
will  sbsorb  oxygen  m  considerable  quantity  wit  houi  gi 

rus  products  and  that  when  the  oxygenated 

material  i-  heated    the  monoxide  and  dioxide  of  carbon 


are  both  formed.  One  of  us  long  ago  contended  that 
the  oxidation  must  be  gradual  and  that  the  combustion 
of  carbon  must  be  a  very  complex  process.1* 

It  is  interesting  that  Meyer  and  Sterner16  have  recently 
described  the  oxide  C1409  obtained  by  dehydrating 
inellitic  acid  : — 

o-co 
co  /\cos 


This  compound  separates  as  colourless  crystals  from 
boiling  benzoyl  chloride  ;  it  is  very  stable  and  can  be 
volatilised  in  vacuo.  Obviously,  such  a  substance  will 
give  both  oxides  of  carbon  as  thermoschists.  The  initial 
products  of  the  oxidation  of  carbon  must  be  of  an  even 
more  complex  character  on  account  of  the  great  complexity 
of  the  carbon  molecule. 

Now  that  facts  such  as  these  are  demonstrated,  the 
discussion,  whether  the  monoxide  or  the  dioxide  is  the 
initial  product  of  combustion  has  no  longer  even  academic 
interest. 

38.  It  appears  to  us  that  nothing  is  to  be  gained  by 
assuming  that  oxygen  molecules  enter  the  carbon  molecule 
directly  nor  by  postulating  the  formation  in  the  first 
instance,  of  "  a  loosely  formed  physico-chemical  complex  " 
of  carbon  and  oxygen.  It  is  surprising  that  Rhead 
and  Wheeler  discuss  the  subject  without  taking  any  notice 
of  previous  discussions  of  the  "  theory  "  of  combustion 
and  that  they  disregard  H.  B.  Baker's  observations  on  the 
influence  of  moisture  on  the  combustion  of  carbon.  Their 
attitude  is  a  justification  of  the  protest  made  at  the  outset 
of  this  communication  and  is  proof  that  it  is  impossible 
for  chemists  at  present  to  think  clearly  on  these  subjects. 

It  may  be  pointed  out  that  the  molecules  of  amorphous 
carbon  must  be  oxidised  initially  in  the  manner  in  which 
ethenoid  hydrocarbons  are  oxidised.  One  by  one,  each 
cthenoid  junction  would  be  hydroxylated,  thus  : — 


\ 


/ 


\ 


C        OH     . 

.     H        0 

C-OH         HO 

II  + 

+    '     = 

1          +       • 

,C        OH     . 

.     H        0 

C-OH        HO 

/ 


Summary. 

In  the  present  communication,  the  general  thesis  is 
advocated  that,  in  every  case  of  oxidation,  interaction 
between  the  oxidizing  and  oxidized  substance  is  only 
possible  in  presence  of  an  electrolyte  ;  it  is  argued  that 
there  is  no  immediate,  direct  combination  between  the 
oxidizing  agent  and  the  oxidized  substance  but  that  the 
oxygen  of  the  former  acts  merely  as  depolarizer,  thereby 
conditioning  the  hydroxy lat ion  of  the  latter  more  or 
less  at  a  distance.  Hydrogen  peroxide  has  been  shown 
to  be  the  primary  product  of  many  such  interactions ; 
w  aether  it  be  always  formed  is  still  open  to  question. 

Usually  the  conditions  of  experiment  are  such  as  to 
determine  the  immediate  decomposition  of  the  hydrogen 
peroxide  which  is  formed  initially  ;  it  is  therefore  not 
surprising  that  the  peroxide  has  not  been  detected  in 
many  instances. 

The  number  of  cases  in  which  hydrogen  peroxide  has 
been  isolated,  however,  is  now  considerable,  and  <  he 
results  show  that  its  detection  is  possible  only  if  favourable 
experimental  conditions  are  secured. 

The  problem  of  the  corrosion  of  metals  is  far  from  being 
solved  in  all  its  details  and  it  is  obvious  that  much  valuable 
information  may  yet  be  obtained  by  a  systematic  study 
of  t  he  effect  of  oxidizing  agents  in  general  in  promo!  ing  the 
dissolution  of  metals  by  acids. 

The  peculiar  behaviour  of  some  metals  in  presence  tl 
hydrogen  peroxide  and  acids,  when  functioning  as  anodes, 
dealt  with  in  this  communication,  is  a  proof  that  t lie- 
higher  unstable  oxidation  products  of  the  metals  sit 
products  of  consequence  ;  it  is  to  be  expected  thai  further 
inquiry  in  this  direction  will  serve  to  elucidate  the 
phenomena  of  passivity  and  also  the  periodic  chan 
attending  the  dissolution  of  metals. 
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The  examples  quoted  will  serve  to  show  that  much 
remains  to  be  learnt  before  the  behaviour  of  so  familiar 
an  oxidizing  agent  as  potassic  permanganate  and  of 
oxidizing  agents  generally  is  fully  understood. 

We  would  insist  that  if  an  acceptable  generalisation  is 
to  be  arrived  at  regarding  the  phenomena  of  oxidation  in 
general,  the  fate  of  the  oxidizing  agent  and  the  precise 
manner  in  which  it  parts  with  its  oxygen  to  the  oxidizable 
substance  must  be  elucidated.  Progress  is  not  possible 
so  long  as  we  are  content  to  take  into  account  only  the 
initial  and  final  stages  in  the  process  of  oxidation. 

The  inquiry  will  be  continued  in  the  various  directions 
foreshadowed. 
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THE  "AGGLUTINATING  POWER"  OF  COALS. 

BY   J.    T.    DUSS,    D.SC,    F.I.C. 

When  a  coal  which  does  not  coke,  or  which  cokes  badly, 
ia  mixed  with  a  good  coking  coal,  and  the  mixture  is 
carbonised,  the  good  coking  coal  is  able  to  bind  the 
carbonised  residue  of  the  non-coking  coal,  and  a  coke  is 
the  result,  of  greater  or  less  coherence  according  to  the 
relative  proportions  of  the  two  coals  in  the  mixture  and 
the  intensity  of  the  binding  properties  <>f  the  coking  coal 
Such   mixtures  are   frequently   made,   on  the   Continent 


more  especially,  and  one  of  the  valuable  and  desirable 
characteristics  of  a  coking  coal  is  consequently  that  it 
should  possess  in  a  high  degree  this  binding  or  "'  agglutin- 
ating power."  so  that  as  small  a  quantity  of  it  as  possible 
may  be  needed  to  bind  a  given  quantity  of  the  carbonised 
residue  of  the  poorer  coal  into  a  coke  of  fair  mechanical 
quality. 

In  the  "  Comptes  rendus "  for  1895  M.  Campredon 
published  a  method  for  the  approximate  measurement 
of  this  characteristic  of  coals,  which  consisted  in  car- 
bonising in  platinum  or  porcelain  crucibles  mixtures  of 
the  coal  with  different  proportions  of  inert  material,  and 
ascertaining  the  maximum  proportion  of  the  inert  material 
which  could  thus  be  bound  into  a  coherent  mass.  For 
his  inert  material  Campredon  used  sand  ;  and  his  method 
has  been  in  more  or  less  general  use  from  1895  to  the  present 
day. 

Whilst  it  does  on  the  whole  enable  one  to  classify  coals 
roughly  as  to  their  coking  properties,  the  method  gives  in 
many  cases  very  anomalous  results  ;  and  I  have  found 
in  especial  that  a  coal  containing  a  very  high  percentage 
of  ash  has  frequently  shown  a  higher  agglutinating  power 
than  a  coal  of  the  same  origin  containing  less  ash  and 
obviously  more  desirable  as  a  coking  coal.  Direct  experi- 
ment shows  that  this  is  due  to  the  partial  fluxing  of  the 
sand  by  the  ash  of  the  coal,  so  that  the  coherence  of  the 
button  was  not  due  to  the  strength  of  the  coke  properly 
so  called,  but  to  the  strength  of  the  silicious  framework 
formed  by  the  partial  fusion  of  the  ash  and  sand. 

I  have  found  that  very  much  more  consistent  results  are 
yielded,  and  very  much  closer  gradation  is  attained,  by 
substituting  for  the  sand  a  good  anthracite.  The  coal  to 
be  tested  is  passed  through  a  half-millimetre  sieve  ;  and 
the  anthracite  is  powdered  and  sifted  to  pass  a  millimetre 
mesh  and  be  retained  by  a  half-millimetre  mesh.  Varying 
proportions  of  coal  and  anthracite  are  mixed,  and  10 
grms.  of  each  mixture  are  coked  in  covered  porcelain 
crucibles  in  the  usual  way  over  a  burner.  The  mixture 
which  turns  out  of  the  crucible  just  coherent,  but  can  be 
crushed  to  powder  by  the  exertion  of  a  very  slight  pressure, 
is  taken  as  the  measure  of  the  "  agglutinating  power." 

Disccssiox. 

Professor  P.  B.  Bedson  agreed  that  it  was  desirable 
that  some  substance  akin  to  coal  should  be  used  instead 
of  quartz,  but  suggested  that  anthracites  differed  in 
composition  ;  could  not  some  form  of  artificially  prepared 
carbon  be  employed  ? 

Mr.  G.  Weyman  suggested  that  retort  carbon  might 
prove  to  be  a  suitable  diluent  for  the  coal,  as  there  was  no 
difficulty  in  getting  supplies  containing  less  than  0-5  per 
cent,  of  ash. 

Mr.  H.  Dunford  Smith  said  that  he  too  had  found 
Campredon's  method  at  times  very  unsatisfactory.  The 
sand  used  was  too  coarse.  It  was  quite  right  that  the 
size  should  be  specified  both  maximum  and  minimum, 
but  with  regard  to  the  coal  the  maximum  size  only  could 
be  specified  and  as  a  consequence  when  mixed  with  the 
sand  some  of  the  minutest  particles  of  the  coal  tended 
towards  the  bottom  of  the  crucible  whilst  the  coarse  sand 
went  to  the  top. 

Another  defect  was  that  the  time  of  coking  the  mixture 
had  a  very  marked  effect  upon  the  nature  of  the  agglu- 
tinated mass.  The  same  mixture  coked  30  or  even  15 
seconds  too  long  gave  a  much  less  coherent  coke  than  it 
would  have  done  earlier.  Then  again  the  measurement  of 
coherence  by  means  of  the  pressure  of  the  fingers  was 
somewhat  loose.  Could  not  Bome  definite  mechanical 
means  be  adopted  to  measute  tins  ! 

He  rather  doubted  whether  the  partial  fluxing  of  the 
ash  of  the  coal  with  the  sand  had  much  effect  on  the 
agglutinating  power  of  the  coal,  since  I  he  above-menf  ioned 
sources  of  error  were  quite  enough  to  cloak  the  fluxing  of 
the  sand  and  ash. 

As  regards  the  anthracite,  would  it  not  be  better  to 
specify  its  maximum  ash  and  volatile  oonstituenta  !  He 
did  not  approve  <<t  the  suggestion  t<>  ooke  the  mass  over 
a  Bunsen  burner,  but  preferred  Campredon's  method  ..t 
coking  in  a  muffle. 

The  following  was  a  translation  of  an  extract  from  the 
specification  of  a  Continental  State  Railway  :— 


398 


WOOD,  SAND  AND  LAW— DETERMINATION  OP  FALLING  OF  SKIN,  &c.       [April  30,  1913. 


<m&\]  bituminous  coals,  otherwise  poking  coals. 
.  .  .  Those  coals  w  ill  have  1 0  be  suit  able  for  looomot  ive 
grates,  mixed  in  i  certain  proportion  with  less  bituminous 
coals. 

"They  must  be  sueh  as  to  give  an  agglutinated  coke 
when  mixed  with  an  inert  material  (quartz)  in  the  pro- 
portion of  70  ]\v  cent,  quartz  and  30  per  cent.  coal. 

V  close  mixture  made  up  in  the  above  proportions, 
finely  ground,  heated  bright  red,  until  complete  disappear- 
anee"  of  volatile  matters  in  a  porcelain  crucible  and  in  a 
reducing  atmosphere,  will  have  to  agglutinate  in  a  mass 
which  must  be  firm  or  at  least  must  not  fall  into  dust 
under  the  pressure  of  the  fingers. 

"  Previous  to  the  placing  of  the  mixture  into  the  muffle 
the  latter  will  have  In-en  brought  to  the  desired  temper- 
ature." 

This  method  differed  from  Campredon's  :  (1)  in  the 
fineness  of  the  quartz  and  sand,  both  being  nearly  as  fine 
as  flour — unless  some  definite  size  were  given  this  might 
eaaU  analysts  in  different  places  to  find  different 

dta.  (2)  The  coking  in  a  reducing  atmosphere.  This 
was  a  decided  step  in  the  right  direction  and  could  easily 
be  managed  by  placing  the  small  crucible  containing  the 
mixture  to  be  coked  in  a  larger  crucible  and  packing  all 
round  with  small  fragments  of  charcoal. 

This  did  away  with  any  vitiation  of  the  results  by 
removing  the  opportunity  of  oxidation  of  the  thin  film  of 
agglutinant.  He  would' like  to  see  a  standard  method 
adopted  embodying  the  best  features  of  the  above  and 
would  surest  that  Dr.  Dunn  might  alone,  or  in  conjunction 
with  a  small  committee  of  the  Section,  formulate  a  method. 

His  own  suggestions  would  be  :  (1)  Coal  to  be  very 
fine,  to  be  passed  through  a  fine  sieve  of  definite  size. 
(2)  Inert  material  (quartz  or  anthracite  or  other  material) 
be  finer  than  Campredon's  material  and  to  be  of  a 
definite  size.  (3)  Adoption  of  a  uniform  method  of 
heating,  i>..  muffle  or  Bunsen.  (The  temperature  of 
coking  should  also  be  studied.)  (4)  Coking  in  a  reducing 
atmosphere.  (5)  Some  more  definite  means  of  measuring 
the  coherence  of  coke — it  had  been  suggested  that  a  weight 
of  2  kilos,  should  be  gently  placed  upon  the  button  and 
the  crushing  power  would  be  much  more  uniformly 
measured  by  this  way  than  by  pressure  of  the  fingers. 
(6)  To  consid.r  whether  the  results  should  be  expressed 
in  jK-rcentage  or  in  times  the  weight  of  coal. 

Dr.  Dins,  in  replying,  said  he  had  not  tried  retort 
carbon,  though  he  rei  ognised  that  it  was  a  material  that 
could  probably  be  obtained  of  very  uniform  composition 
and  constant  properties;  in  using  anthracite  he  had  had 
in  hi<  mind  the  facts  that  it  was  a  substance  of  similar 
nature  to  the  coals  of  poor  coking  quality  which  it  would 
be  sought  in  actual  practice  to  bind,  and  that  high- 
grade  anthracites  probably  differed  little  in  volatile  matter, 
and  physical  properties  from  one  another.  Perhaps, 
however,  it  would  be  well  t..  specify  a  particulai  anthracite, 
and  in  this  n  I  tandardise  the  teat  as  far  as  practicable. 
There  was  no  doubt  that  when  sand  was  used  the  ash  of 
the  coal  uai  in  important  factor,  for  he  had  over  and  over 
atrain  found  that  by  adding  to  a  coal  a  quantity  of  its  own 
.  .dutinating  power,  as  tested  by  sand, 
ad.  Be  had  not  found  that  the  time  of  coking, 
with  anthracite  a-  inert  material,  at  least,  had  much  effect 
on  the  result  ;  even  such  differences  as  hetween  12  and  20 
minute,  produced  no  sensible  effect.  He  thought  that 
perhap-  Mr  experience  in  this  respect  aio-e  from 

of  a   muffle.     The   Bunsen   burner  surrounded  the 

ibis  with  a  reducing,  or  at  least  non-oxidising  ntmos- 
...  t:il-t  the  atmosphere  in  the  muffle  wai  ..    a  rule 
ugly  oxidising.     No  doubt  a  reducing  atmosphere  was 
rable  foi  '    birl  it  iras  questionable  whether  the 

additional  labour  and  the  additional  ooking  required  to 
m  the  requisite  teaupeiature,  involved  in  Mr.  Smith's 

je-tion  of  packing  in  charcoal,  were  remunerative.      It 

most  be  remembered  that  we  were,  not  measuring  here 

ptiUe  of  accurate  innnarifwl  determination, 

an  approximafc  e  of  the  behaviour  of 

a  coal  on  the  mdu-trial  scale  under  conditions  which  no 

la>rj  eould  «  litate.    One  oireum 

Mr.  Smith  «^  undoubtedly  of  Importance, 

namely    the  flfae    of    the    particle-.       Anthracite    we 

dense  as  sand,  and  the  tendency  to  irregular  distribution 


would  hence  be  less  with  anthracite  than  with  sand,  but 
apart  from  that  the  hardness  of  the  coke  seemed  to  depend 
greatly  on  the  size  of  the  particles  both  of  coking  and  of 
non-coking  constituent  of  the  mixture ;  he  was  experi- 
menting further  on  this,  and  at  the  moment  was  inclined 
to  suggest  that  both  constituents  should  be  graded  between 
a  millimetre  and  half -millimetre  sieve.  As  to  the  mode 
of  application  of  pressure,  he  had  found  with  anthracite 
that  testing  with  the  finger  was  quite  sufficient  for  dis- 
tinction. He  would  be  very  wdling  to  experiment  on  the 
various  suggestions  that  had  been  made,  and  report  to  a 
future  meeting.  With  reference  to  the  Chairman's 
remarks  on  the  variations  in  results  of  determinations  of 
volatile  matter  caused  by  variations  in  gas  pressure,  if 
the  dimensions  of  the  flame  were  adjusted  for  each  experi- 
ment in  the  way  suggested  by  the  Coal-Analysis  Committee 
of  the  American  Chemical  Society,  the  difficulty  would  be 
overcome,  and  concordant  determinations  obtained. 


Nottingham  Section. 


Meeting  held  at  Nottingham,  on   Wednesday,  March  19/A, 

1913. 


MR.    S.    R.    TROTMAN    IN    THE    CHAIR. 


THE   QUANTITATIVE   DETERMINATION   OF   THE 

FALLING  OF  SKIN  IN  THE  PUERING  OR 

BATING  PROCESS.     PART  II. 

BY  JOSEPH  T.  WOOD,  HENRY  J.  S.  SAND,  AND  DOUGLAS  J.  LAW. 

In  a  former  paper  (this  Journ.,  March  loth,  1912)  we 
gave  an  account  of  an  apparatus  which  we  may  describe 
as  a  puerometer  for  the  measurement  of  the  amount  of 
depletion  which  skins  undergo  in  the  process  of  puering. 
It  is  illustrated  in  Fig.  1. 

In  the  present  paper  we  give  some  of  the  results  obtained 
by  means  of  the  apparatus  and  also  some  considerations 
of  the  best  way  of  expressing  these  results. 

In  carrying  out  the  tests,  it  was  found  desirable  to 
examine  first  of  all  the  condition  of  the  skin  before 
entering  the  pucr  liquor,  and  in  this,  way  the  apparatus 
proved  of  great  use  in  showing  the  degreo  of  plumping  the 
skins  had  received  during  the  liming  or  preparatory 
processes,  and  of  equal  use  for  this  purpose  as  for  the 
original  purpose  for  which  it  was  designed. 

Fig.  1. 


What  wo  determine  is  the  amount  of  compression 
undergone  by  the  skin  under  a  certain  load  which  mufct 
be  so  chosen  that  it  does  not  cause  rupture.  There;  was 
however  no  danger  of  this  in  any  of  our  experiments. 
In  our  apparatus  the  load  is  distributed  over  a  section  of 
one  square,  centimetre,  the  diameter  of  the  circular  jaws 
being  1-128  cm.  The  machine  thus  indicates  directly  the 
pecmc   load   or  stress   p   undergone   by  the  skin.     The 
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latter  is  compressed  from  its  original  thickness  lt  to  a  new 
thickness  12,  the  relative  compression  thus  being 

X  =  l,-12 

We  propose  to  refer  to  the  number  E,  defined  by  the 
equation 

E=-E- 

A 

as  the  average  resistance  of  th^  skin  to  compression  under 
the  stress  p.  It  may  be  taken  as  a  measure  of  the  firmness 
of  the  skin.* 

When  a  skin  is  subjected  to  successive  increasing  loads, 
and  the  load  removed  each  time,  it  is  found  that  even 
under  a  very  small  load  it  does  not  as  a  rule  entirely 
recover  its  original  thickness,  but  that  a  certain  amount 
of  set  or  permanent  compression  takes  place.  The 
difference  between  the  total  and  the  permanent  com- 
pression is  the  elastic  compression,  and  we  propose  to 
measure  the  resilience  of  the  skin  by  the  percentage  ratio 
of  the  elastic  to  the  total  compression. 

To  understand  what  takes  place  during  the  compression 
of  wet  skin  in  our  apparatus  we  may  consider  the  skin 
to  be  of  the  nature  of  a  sponge,  the  walls  of  which  have 
varying  degrees  of  firmness,  elasticity,  and  thickness  accord- 
ing as  the  skin  is  in  the  limed,  the  delimed,  or  the  puered 
condition.  The  volume  compressibility  is  probably 
negligible  in  all  cases,  but  a  certain  portion  of  the  skin 
substance  always  flows  under  pressure  beyond  the  jaws 
of  the  machine.  The  principal  effect  of  putting  pressure 
on  the  skin  is  to  diminish  the  size  of  the  interstices  or 
cavities  in  it  with  concomitant  expulsion  of  water.  The 
role  played  by  the  water  as  such  is  only  to  slow  down  the 
process  of  compression :  it  should  not  affect  the  final 
equilibrium.  As  the  skin  is  perfectly  wet,  and,  whether 
examined  under  water  or  not,  must  be  considered  com- 
pletely surrounded  by  water,  the  surfaces  of  contact 
between  water  and  skin-fibre  are  not  affected  to  any 
appreciable  extent  by  the  experiments,  and  so  capillarity 
plays  practically  no  part  in  them.  It  is  obvious  that  the 
size  of  the  jaws  will  be  of  the  very  greatest  importance  in 
determining  the  time  taken  to  attain  equilibrium,  since 
with  large  jaws  there  is  little  opportunity  for  the  water 
to  escape  along  the  edges.  Besides,  the  flowing  of  the 
skin  as  such  will  probably  be  hindered  to  so  great  an 
extent  by  large  jaws  that  it  is  doubtful  whether,  even  with 
the  proportionately  heavier  loads  required  to  produce  the 
same  stresses,  as  great  compression  will  be  obtained  with 
large  as  with  small  jaws.  The  size  of  the  jaws  should 
therefore  be  specifically  stated  in  experiments  on  the 
compression  of  skin.  Professor  Procter  has  suggested  to 
us  that  the  flow  of  water  from  the  skin  might  be  very 
greatly  facilitated  by  placing  a  circular  disc  of  it  between 
pieces  of  porous  tile  in  a  tube  under  water,  and  that  the 
flow  of  skin  substance  might  in  this  way  be  inhibited. 
We  propose  to  revert  to  this  suggestion  in  our  future 
experiments. 

In  the  experiments  we  have  carried  out  with  the  skin 
in  air,  we  have  usually  allowed  three  minutes  for  each 
reading.  Fig.  II.  shows  diagrammatically  the  effect  of 
time  on  the  compression  of  a  limed  skin.  It  will  be  seen 
that  after  three  minutes  over  90  per  cent,  of  the  final 
compression  at  20  minutes  was  reached.  A  much  larger 
period  than  twenty  minutes  cannot  be  taken,  owing  to  the 
gradual  drying  of  the  skin. 

When  the  pressure  is  released  from  the  skin,  elasticity 
will  tend  to  restore  it  to  its  former  shape  and  thickness; 
If  this  is  done  in  air  it  will  result  in  very  greatly  increasing 
the  surfaces  of  contact  between  water  (wet  skin  fibre)  and 
air,  and  will  therefore  be  very  much  opposed  by  forces  of 
capillarity.  In  order  to  avoid  this,  the  experiments  must 
be  carried  out  under  water.  We  therefore  now  perform 
all  our  experiments  on  resiliency  under  water.  In  com- 
pression experiments  it  is  also  advantageous  to  work  in 
this  manner,  as  the  flow  from  the  skin  is  thereby  facilitated 
and  surface  effects  generally  eliminated.  The  final  results 
are    however    not    affected    appreciably.     We    take    this 


opportunity  of  expressing  our  great  indebtedness  to 
Professor  Procter,  at  whose  suggestion  we  first  carried  out 
experiments  under  water. 
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*  If  the  skin  were  perfectly  elastic  E  would  be  the  modulus  of    ' 
elasticity. 


We  have  also  carried  out  experiments  with  20  per  cent, 
gelatin.  Here  there  is  no  expression  of  water,  and  as  the 
volume  compressibility  of  gelatin  is  quite  negligible  the 
diminution  of  thickness  is  completely  compensated  by 
bulging  out  at  the  sides.  Owing  to  the  absence  of  pores, 
the  gelatin,  as  was  to  be  expected,  is  very  considerably 
firmer  than  any  of  our  skins  under  the  pressures  we  have 
employed.  It  is  also  almost  completely  resilient,  and 
the  value  of  E  approaches  constancy  as  with  a  perfectly 
elastic  body.  As  in  similar  experiments  on  the  elasticity 
of  other  substances,  it  is  not  to  be  expected  that  the  size 
of  the  jaws  will  very  appreciably  affect  the  relation  between 
compression  and  specific  load.  We  have  found  that  the 
results  are  very  greatly  improved  by  allowing  the  gelatin 
to  set  between  the  jaws  of  the  machine :  all  errors  due  to 
uneven  contact  of  the  jaws  which  are  very  noticeable 
under  small  compression  thus  disappear.  Wo  have  also 
found  that  the  firmness  oi  the  gelatin  very  appreciably 
increases  for  s(4&i  time  after  setting.  Thus  a  20  per  cent, 
gelatin  jelly  gave  a  value  of  1070  grams  per  sq.  cm.  for  E 
immed'ately  after  setting,  but  18  hours  after  setting  a 
value  of  1790  was  obtained  under  similar  conditions. 
Table  1  shows  the  behaviour  of  two  different  jellies  set 
between  the  dies  of  our  machine.  After  each  compression, 
the  load  was  released  and  the  resulting  thickness  13 
measured.     The  resilience  R  was  then  calculated. 

The  experiments  on  gelatin  are  interesting,  as  affording 
an  indication  of  the  probable  behaviour  of  the  "  jelly 
water  "  in  a  skin  to  which  its  elasticity  is  probably  mainly 
due.  As  is  known,  the  experiments  of  Hardy,  Butschli, 
and  others  have  shown  that  a  gelatin  jelly  consists  of  two 
distinct  phases,  the  one  richer,  the  other  poorer  in  gelatin. 
According  to  the  "  emulsoid  "  theory,  each  of  these  pha^c le 
in  its  turn  is  a  very  fine  emulsion  of  two  distinct  liquids  ; 
elastic  deformation  would  thus  be  equivalent  to  the 
deformation  of  the  spherical  drops  of  the  emulsion.  These 
would  recover  their  shape  after  removal  of  the  stress  owing 
to  the  forces  of  capillarity.  A  similar  explanation  would 
hold  for  the  behaviour  of  the  jelly-water  in  a  skin. 

Our  experiments  on  the  compression  of  skins  have  yielded 
the  interesting  result  that  above  loads  of  about  100  grams 
per  sq.  cm.  the  values  of  E  are  approximately  linear 
functions  of  the  stresses,  i.e.,  E  can  be  approximate! y 
expressod  as  a  function  of  the  load  p  by  an  equation  of 
the  form 

E==ap+b 

in  which  a  and  b  are  constants.  Tables  2  to  11  contain 
the  results  of  numerous  experiments  on  limed,  puered. 
and  delimed  skins,  and  Fig.  III.  represents  those  same 
results  graphically.  At  lower  pressures  than  100  grams 
per  sq.  cm.  the  values  of  E  usually  fall  off  more  rapidly 
than  corresponds  to  the  simple  linear  relation.  If  how- 
ever we  accept  the  view  that  those  results  are  vitiated  by 
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ini;  erftvt  contact  ol  the  jaws — a  view  which  derives  some 
support  bom  the  experiments  on  gelatin  described  above, 
and  also  from  the  fact  that  results  more  nearly  approxi- 
mating to  the  linear  relation  are  obtained  in  experiments 
earned  out  under  water — we  may  then  by  a  simple  process 
of  extrapolation  calculate  values  of  E  corresponding  to 
very  small  loads.  Thus  the  constant  b,  which  is  the 
value  of  E  corresponding  to  a  zero  load,  may  be  easily 
found  from  our  experiments.  ».</.,  by  subtracting  the 
difference  between  the  value-  of  E  at  200  and  100  grins. 
|ht  sij.  cm.  load  from  the  value  of  E  at  100  grms.  per 
m.  We  may  call  the  value  so  found  the  firmness  of 
the  skin  under  zero  load,  or  perhaps — if  we  adopt  the 
Mew  that  the  skin  approaches  a  state  of  true  elasticity  at 
very  small  loads — the  modulus  of  elasticity  of  the  skin. 
The  other  constant,  a.  characterising  the  behaviour  of 
the  skin,  may  be  readily  found  from  our  experiments,  e.g., 
by  dividing  the  difference  between  E  at  200  and  E  at 
lini  jrr  sq.  em.  by  100.     We  may  say  that  for  a 

limed  sheep-skin  E  measured  under  a  load  of  100  grms. 
per  sq.  em.  approximates  to  a  little  more  than  400  grms. 
per  sq.  em.,  for  a  well-puered  sheep-skin  under  the  same 
conditions  to  170  grms.  per  sq.  cm.  For  a  dclimed  sheep- 
skin, E  measured  under  these  conditions  is  usually  slightly 
lower  than  for  a  puered  skin.     The  values  of  b  for  a  puered 
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par  -<p  em  according  to  the  amount  of  puering  the  skin 

.  rgone,  for  a  limed  skin  they  usually  li>-  between 

BOO  and   MM)  grms.  pet  aq.  em.,  and  for  a  delimed  skin 

id  100  exms.  pet  -<j.  em. 

Professor  Procter  I  ted  to  us  that  the  com* 

pres-ion  <>i  'be  -kin  may  be  determined  by  a  law  to  the 

<-ffe<  t    that    the   amount    of   in'erlibrillary    water   expelled 

merease  of  pressure  will  approximate  to  a  uniform 

rroportion  (percent  ige)  of  the  remaining  volume  of  water. 
n   addition    to    |  vill   be  a   certain   amount   of 

eosapresaioa  due  to  the  deformation  of  the  skin  substance 

and   dep*-ndin;_'  on   Um   j'-lly   water,   and   this   compression 

will  probably  be  -imply  proporthma]  to  the  load.    ] 
:  to  the  equation 

U  1+ae-OiP-Cp 

in  which  I  i-  the  thickness  of  the  -kin  under  the  pressure  p, 

the  volume  of  fibn  plus  jeDy-watci   per 

onrl  in  under  zero  load,  ■<  the  rolume  ol  the 

interhbrillan,  water  ondei  tb  ondition*,  a  -f-  f  tin  i 


the  thickness  of  the  skin  under  zero  load,  e  =  2-718  the 
base  of  the  natural  logarithms,  and  C\  and  C«  constants 
governing  respectively  the  compression  due  to  the  expulsion 
of  interfibrillary  water  and  to  the  deformation  of  the  skin 
substance.  It  is  very  doubtful,  however,  whether  an 
equation  of  the  above  form  will  express  the  results  obtained 
by  ns  so  far,  as  well  as  the  empirical  relation  enunciated 
above. 

The  resiliency  of  the  skin  was  always  determined  under 
water  as  explained  above.  For  this  purpose  a  small 
brass  capsule  was  prepared  which  could  be  mounted  on 
the  lower  jaw  of  our  machine  and  into  which  an  auxiliary 
jaw  of  1  sq.  cm.  surface  protruded.  Table  12  expresses 
the  results  obtained.  It  will  be  seen  that,  measured  under 
these  conditions,  the  resiliency  of  puered  roan  is  about 
20  per  cent.,  that  of  a  limed  sheep-skin  between  70  and  80 
per  cent.,  and  that  of  a  delimed  sheepskin  also  about  20 
per  cent. 

The  behaviour  of  delimed  skins,  which,  as  explained 
above,  are  slightly  less  firm  than  puered,  under  a  pressure 
of  100  grms.  per  sq.  cm.  caused  us  some  surprise.  To 
further  elucidate  this  matter  we  have  carried  out  the 
following  experiments.  By  the  examination  of  eight 
different  skins  first  in  the  delimed  and  then  in  the  puered 
condition  we  have  found  that  the  water-content  in  both 
stages  of  manufacture  is  practically  identical :  thus  in  one 
case  we  obtained  for  dclimed  skin  83-9  per  cent.,  for 
puered  skin  84-2  per  cent,  water.  That  the  ash-content 
of  a  skin  increases  during  puering  and  is  greater  than 
that  of  a  well-delimed  skin  has  already  been  stated  in 
Wood  :    The  Puering,  Bating,  etc.,  of  Skins,  p.  38. 

On  soaking  the  delimed  and  puered  skins  in  96  per  cent, 
alcohol  for  2  days  and  again  making  a  test  the  values 

obtained  were,  for  100  -s^-„ 

cm2 

Delimed  skin  E=490 

Fuered  skin     E  =  251 

which  is  the  proportionate  difference  we  expected  between 
the  two  skins. 

With  regard  to  the  differences  in  the  results  obtained  for 
different  parts  of  the  same  skin,  we  find  that  the  variations 
are  very  much  of  the  same  order  as  those  found  for  the 
breaking  strain  of  leather  by  Professor  Paessler,*  and 
this  fact  must  be  borne  in  mind  in  using  the  method. 
The  simplest  way  is  to  take  sample11  from  the  neck  and  butt 
of  the  skin.  The  thickness  found  will  enable  one  to  judge 
if  the  piece  taken  is  about  the  average.  Pieces  too  thick 
or  too  thin  should  be  rejected.  In  practice  it  is  well-nigh 
impossible  to  give  attention  to  each  individual  skin. 
If  therefore  two  skins  are  taken,  one  representing  the 
firmest  and  the  other  the  softest,  the  comparison  of  the 
figures  obtained  is  very  often  of  great  use. 

In  conclusion  we  wish  to  draw  attention  once  more  to 
the  original  object  of  the  research,  which  was  to  devise 
a  method  for  expressing  numerically  the  amount  of 
depletion  undergone  by  skins  in  the  puering  process,  so 
as  to  make  records  for  future  reference  and  comparison. 

Table  I. 

Twenty  per  cent,   (about)  gelatin  jelly  set  between  die«  of 
machine  (2-minute  interval*). 


*.-'» 

V 

Ke-ili- 

h 

h 

*3 

E=— 

ency 

p 

.. 

\ 

K 

10 

:ms7 

3-40 

0-0089 

1  1  2.'. 

KM. 

20 

8-89 

8-8 1 

3-40 

o-oi  19 

1340 

KM) 

:,o 

::■::<.) 

8-25 

8*89 

0-0416 

1210 

100 

100 

::•:','! 

8-12 

:'.-:;7 

O-OH(M) 

1260 

98 

•_'<H> 

2-92 

3-34 

0-1890 

1440 

90 

:;oo 

■;■:;•) 

2*60 

8<28 

0  2060 

1  160 

77 

•  Ueber    l:<  i--(.  -t  ,trl..it     I.,  i     Kiemenleder.     Collegium,    1909, 
45,  etc. 
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Twenty  per  cent,  gelatin  jelly  (another  sample  of  gelatin). 


l\  ~lz 

V 

Resili- 

V 

h 

h 

h 

A= 

E=— 

A 

ency 
R 

per  cent. 

10 

4-24 

4-18 

4-25 

0-0142 

705 

100 

20 

4-24 

4-11 

4-24 

0-0307 

650 

100 

50 

4-24 

3-89 

4-24 

0-0825 

610 

100 

100 

4-24 

3-39 

4-20 

0-200 

500 

95 

200 

4-24 

3-00 

— . 

0-294 

6S0 

— 

300 

4-24 

2-52 

3-91 

0-405 

740 

81 

Table  2. 
Puered  sheepskin. 


Load  in 

grms. 

h 

U_ 

A 

E 

cm2 

0 

2-710 

2-710 

5 

2-710 

2-155 

0-205 

24-5 

10 

2-710 

1-950 

0-280 

35-8 

15 

2-710 

1-700 

0-373 

40-3 

20 

2-710 

1-305 

0-518 

38-6 

25 

2-710 

1-250 

0-539 

46-5 

30 

2-710 

1-185 

Gv>i6 

53-0 

40 

2-710 

1-125 

0-5c(5 

68-5 

50 

2-710 

1-070 

0-605 

83-0 

60 

2-710 

1-015 

0-625 

96-2 

70 

2-710 

0-980 

0-638 

110 

80 

2-710 

0-920 

0-660 

122 

90 

2-710 

0-875 

0-677 

134 

100 

2-710 

0-795 

0-706 

142 

200 

2-710 

0-645 

0-762 

263 

500 

2-710 

0-360 

0-867 

578 

Table  3. 

Roan  puered  in  artificial  bate. 
Original  thickness  Z=2"64. 


0 

2-64 

5 

2-25 

0-1734 

28-83 

10 

2-02 

0-2348 

42-59 

15 

1-84 

0-3030 

49-51 

20 

1-71 

0-3523 

56-78 

30 

1-60 

0-3940 

76-15 

50 

1-46 

0-4470 

111-9 

75 

1-33 

0-4963 

151-1 

100 

1-24 

0-5304 

188-5 

200 

1-01 

0-6176 

323-8 

300 

0-92 

0-6516 

460-5 

400 

0-82 

0-6896 

580-1 

500 

0-69 

0-7388 

677-0 

Table  4. 

Roan  puered. 
Gtiginal  thickness  I,  =  2"  56  m.m. 


V 

h 

A 

E 

0 

2-56 

6 

1-98 

0-2265 

22-08 

10 

1-74 

0-3203 

31-22 

15 

1-56 

0-3906 

38-41 

20 

1-44 

0-4376 

45-71 

30 

1-34 

0-4766 

62-95 

50 

1-16 

0-5470 

91*41 

75 

1-06 

o-r.8eo 

128-00 

100 

0-98 

0-6173 

1 62-00 

200 

0-85 

0-6680 

299-4 

300 

0-70 

0-72C.7 

428-7 

400 

0-47 

0-8165 

4900 

Table  5. 
Puered  roan. 


It 

p 

li 

h 

h 

A 

E 

(resi- 
liency) 

50 

2-46 

1-59 

1-69 

0-355 

141 

per  cent 
11-5 

100 

2-46 

1-32 

1-40 

0-460 

217 

7-4 

200 

2-46 

1-17 

— 

0-520 

385 

300 

2-46 

1-07 

— 

0-564 

530 



100 

1-88 

MS 

1-23 

0-400 

250 

13-4 

Table  6. 

Limed  sheep-skin. 


Tables  7,  8,  9. 
Limed  sheep-skin. 


Load  in 

grms. 

lt 

1-2 

A 

E 

cm2 

•      0 

4-475 

4-475 

5 

4-475 

4-305 

0-0380 

132 

10 

4-475 

4-255 

0-0492 

205 

15 

4-475 

4-185 

0-0684 

220 

20 

4-475 

4-095 

0-0849 

236 

25 

4-475 

3-985 

0-109 

230 

30 

4-475 

3-900 

0-128 

235 

40 

4-475 

3-760 

0-160 

250 

50 

4-475 

3-615 

0-192 

260 

60 

4-475 

3-535 

0-210 

286 

70 

4-475 

3-445 

0-230 

305 

80 

4-475 

3-385 

0-243 

330 

90 

4-475 

3-300 

0-262 

344 

100 

4-475 

3-215 

0-282 

355 

200 

4-475 

2-635 

0-411 

487 

500 

4-475 

1-955 

0-563 

890 

1000 

4-475 

1-255 

0-719 

1400 

V 

-i 

h 

A 

B 

100 
150 
200 

3-91 
3-91 
3-91 

2-98                 0-238 
2-78                 0-289 
2-56                 0-319 

420 
519 
625 

V 

U 

h                         A                        E 

100                   2-33                    1-90 
150                   2-33                    1-76 
200                  2-33                   1-66 

0-184                   542 
0-244                   613 
0-287                   695 

V 

h 

h 

A 

E 

100 

5-98 

4-71 

0-212 

471 

150 

5-98 

4-37 

0-269 

.-).-.  7 

200 

5-98 

4-09 

0-316 

635 

Table  10. 
Limed  sheep-skin,  a  different  portion  taken  for  each  pressure. 


I, 

(thick- 

R 

ness  on 

(rc-i- 

V 

-. 

h 

re- 
moving 
load) 

liency) 

A 

E 

per  cent. 

20 

4-80 

4-30 

4-.V.) 

58-0 

0-104 

198 

30 

4-36 

3-90 

4*18 

60*8 

0*105 

286 

40 

4-93 

4-24 

4  111 

58*0 

0-1  10 

858 

50 

4-88 

4-09 

4-M 

721 

0*162 

310 

60 

5-04 

4-11 

4-67 

60*2 

0*184 

70 

4*77 

5*87 

4-40 

0*190 

:i7J 

Ml 

1-82 

4*23 

52- 1 

818 

90 

4-65 

3-44 

4-114 

i  ".»-•-. 

0-260 

34.'. 

100 

i-i- 

3-41 

l-cil 

0*240 

420 

200 

4-42 

2-99 

3*69 

49*0 

0-325 

.Mill 

5*46 

8*03 

-11 

1000 

4-89 

1*84 

1-68 

0*728 

1880 
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Table  11. 
Lifted    $http-tkin.    all   pr  -    on    same   portion. 


' 

'. 

I. 

'* 

R 

\ 

E 

per  cent. 

- 

3-61 

3-27 

345 

52-3 

0-093 

216 

3-61 

3-09 

- 

.>.>•, 

0-144 

481 

100 

3-61 

- 

3-27 

55-0 

0-210 

637 

3-61 

2-49 

3-02 

47-;> 

0-310 

839 

3-61 

2-25 

2-80 

•lo-;. 

0-370 

1176 

3-61 

1-81 

2-32 

2S-4 

0-497 

1414 

1 

3-61 

1-7:2 

2-22 

28-5 

0-521 

2700 

iooo 

3-61 

1-48 

1-S2 

31-0 

0-590 

3000 

Tabu  12. 
/  laeepsfct'a,  undertime-water. 


*i 


U 


i; 


R 


per  cent 

100 

313 

2-26 

2-87 

0-27- 

360 

70 

100 

2-39 

3-20 

0-285 

350 

85 

ep-skin,  under  water. 


p 

I, 

lt 

I  > 

\ 

E 

R 

.per  cent. 

100 

1-79 

0-76 

1-06 

0-575 

174 

29 

100 

1-79 

0-95 

0-570 

175 

17-4 

Delimed  sheep-skin,  under  water. 


R 


100 
100 

S-62 

1-7  J 

1-50 
0-91 

1-82 
1-15 

0-572 
0-490 

174 
205 

15-8 
27-3 

I)i-i  r/88IOV. 

Mr.  B.  R.  Tp.otm  w  suggested  that  the  authors'  method  of 
i.'  miL'ht  prove  useful  in  the  examination  of   glue  and 
•in.    which   at    present  were   generally  judged  by  the 
f  water  they  were  capable  of  absorbing. 

Mr.  C  K.  B.  Mmnui  inquired  what  would  be  the 
result  of  the  te-ts  if  carried  out  in  a  vacuum. 

Mr.  J.  H.  DTOTOED  pointed  Out  that  different  mechanical 
tests  for  glue  often  yielded  different  romltii.  Thus  he  had 
known  ca.wn  where  a  glue  which  was  found  stronger  than 
another  by  the  -hot  t.-t  gave  a  weaker  joint  than  the 
other. 

Mr.  J.  M.  Wri.KiK  inquired  what  was  the  percentage 
error  of  the  t<--t-. 

Mr.  8.  ■).  I'ksti.'  DOT  ir, quired  what  WM  the  effect  of  oil 
and  grease  on  the  n  •  '1  property  -  c,f  the  -kin. 

Mr.  I  I.  Wood,  in  r<-fdy,  said  that  beyond  causing 
rapid  evaporation  of  the  water  'outlined  In  it  the  effect 
of  placing  a  poerad  -kin  in  a  v.iciiiun  would  l,e  slight. 
He    had,    howeve--,  .|    paeiing    in   vacuo,   u    tin 

would  be  favourable  to  the  depletion  of  the  s. k i r i .  It 
not  possible  to  obtain  exact  duplicates  of  any  test,  rince 
the  test  rnu-t  noes— only  be  mode  on  differenl  part-  of  the 
skin.  Adjacent  pieces  did  not  differ  more  than  a  few  per 
.  the  third  figure  of  K  being  unreliable.  Natural  fit 
in  a  sheep-skin  in  -one-  r-a-c-  added  much  to  it,  thicki 
and  eon  mu-t  be  taken  in  -electing  te-t  pieces  where  tin- 
fat  was  normal.  In  a  pnerod  -kin  the  f.,t  w.i-  .  t  free  and 
the  effect  wa  ble. 


Yorkshire  Section. 


Meeting  held  at  the  Hotel  Metropole,  Leeds,  on  Monday, 
March  \0th,  1913. 


PROF.    A.    Q.    GREEN     IN    THE    CIIAIR. 


RAG  FLOCK  AND  THE  CHLORINE  STANDARD  OF 

PURITY. 

BY   F.    W.    RICHARDSON   AND    A.    JAFFE. 

The  use  of  unwashed  rags  for  the  manufacture  of  flock 
has  caused  disquiet  for  years  past,  and  the  Local 
Government  Board  has  at  last  taken  action  in  the  shape 
of  the  Rag  Flock  Act  of  1911.  It  seems  scarcely  credible 
that  flock  made  from  filthy  rags,  the  remnants  of  "  cast-off 
clothing  and  strips  of  old  carpet,  which  may  have  been 
picked  out  from  refuse  heaps,"  to  use  Dr.  A.  Newsholme's 
words,  should,  without  any  cleansing  other  than  a  mere 
shaking,  furnish  flock  for  the  stuffing  of  mattresses  and 
cushions. 

Professor  Nuttall  and  Dr.  Graham  Smith  have  wisely 
decided  that  "  it  would  be  impracticable  to  establish  a 
bacteriological  standard  of  purity  "  (L.G.B.  Report  on 
Rag  Flock,  New  Series,  No.  27,  1910,  pp.  27  to  29.) 
Ordinary  road  dust  teems  with  microbes,  many  of  these  of 
the  coli  species,  and  it  is  not  so  much  this  dust  but  filth 
from  the  human  person  which  one  wishes  to  detect  in  rag 
flock. 

In  the  Draft  Regulations  of  the  Local  Government 
Board,  Section  1  (1)  of  the  Rag  Flock  Act,  1911,  we  read  :  — 

"Article  1.  Flock  shall  be  deemed  to  conform  to  the 
standard  of  cleanliness  for  the  purposes  of  Subsection  (1) 
of  Section  (1)  of  the  Act  when  the  amount  of  soluble 
chlorine,  in  the  form  of  chlorides  removed  by  thorough 
washing  with  distilled  water  at  a  temperature  not  exceeding 
25°  centigrade  from  not  less  than  40  grammes  of  a  well- 
mixed  sample  of  flock,  does  not  exceed  30  parts  of  chlorine 
in  100,000  parts  of  the  flock." 

The  chlorine  standard  is  based  upon  the  fact  that  human 
urine  and  perspiration  contain  considerable  amounts  of 
chlorides.     This  fact  is  shown  in  the  following  analyses. 

50  grms.  of  a  well  washed  and  dried  rag-flock  were  mixed 
with  5  c.c.  of  urine.  A  woollen  vest  previously  soaked  in 
perspiration,  caused  by  vigorous  exercise,  was  taken  for  a 
comparison  based  upon  the  chlorine  figure. 

Parts  in  100,000  parts  of  material : — 


Urine-stained 
flock. 

Perspiration- 
soiled  vest. 

Soluble  organic  nitrogen 

Free  nitrogen  as  ammonia  .... 

90-8 

25-5 

125-4 

20-6 

90-8 
0-43 

21-8 
1-14 

These  data  give  rise  to  several  interesting  considerations  : 
(I)  3 J  c.c.  of  urine  in  100  grms.  of  flock  would  furnish 
the  maximum  amount  of  soluble  chlorides  permitted  by 
the    Bog    Flock   Act.     This  seems  a  large   proportion   "I 

impurity  :    but  the  Act  probably  allows  for  an  amount  of 

chlorine  due  to  other  sources. 
(21  One  part  of  ohlorine  in  urine  is  associated  with  -28 

part    of   phosphorus   pentoxidc. 

(3)  Perspiration  contains  very  little  phosphate. 

(4)  Soluble  organic  nitrogen  shows  a  higher  figure  than 
the  chlorine  in   fresh  urine-soiled   flock. 

The  following  figures  show  the  percentage  of  ash  and 
gaudy  matter  in  a  selected  number  of  rag-flocks  compared 

with  the  chlorine  standard  : — 
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Chlorine. 

Ash. 

Sand,  etc. 

M 

9-1 

6-1 
5-5 
4-4 
4-2 
2-6 
2-8 

2-6 

"K 

31-4 

0-8 

<) 

P 

-Q 

R 

17-1 

110-0 

59-5 

19-3 

0-3 
1-5 
1-1 
0-6 

Here  the  flock  with  the  smallest  amount  of  chlorine 
•contains  the  largest  percentage  of  mineral  matters.  The 
amount  of  earthy  substances  in  flock  is  thus  no  guide  to 
the  quantity  of  organic  filth  present. 

We  are  informed  that  garments  soiled  with  faeces  are 
•converted  into  rags  for  flock  making.  Faeces  show  very 
little  chlorine,  and  the  chlorine  standard  would  thus  allow 
.such  flock  to  pass  muster.  In  the  case  of  rag  flock  we  are 
dealing  with  decomposed  human  excreta.  The  nitrogenous 
constituents  of  the  urine,  perspiration,  faeces  and  pus 
(for  even  bandages  from  wounds  are  made  into  flock)  will 
have  suffered  still  further  degradation,  through  the  activity 
of  micro-organisms.  The  following  figures  show  what  a 
large  amount  of  decomposition  has  taken  place,  also  how 
rash  it  would  be  to  assume  that  all  soluble  nitrogen  and 
•chlorine  in  flock  is  of  human  origin  ;  even  a  well  washed 
top,  straight  from  the  sheep's  back  and  ready  for  lubrica- 
tion with  oil,  shows  considerable  amounts  of  chlorine  and 
nitrogen  : — 

Rag  flock  and  chlorine  comparisons. — Parts  per  100,000. 


Chlorine. 


<1>  

<2)  

(3)  

<0  

(5)  

<6)  

(7)  

<?)  

>(9)  Pure  wool  tops 


314 

306-.'. 

250-0 

125-0 

122 
59-.") 
28-4 
19-8 
22-7 


Total 
nitrogen. 


Free  am-     Alb.  am- 
monia (Jf).  monia  (N). 


138-0 
115-2 

107-0 
50-3 
31-4 
23-5 
22-4 
21-3 
14-6 


82-5 

49-4 

82-4 

16-5 

9-8 

11-5 

14-8 

8-2 

6-6 


41-1 

1G-5 

12-4 

20-c> 

12-3 

4-9 

6-6 

3-3 


The  following  figures  give  useful  comparisons  and  furnish 
parts  of  chlorine  in  100,000  parts  of  rag  flock. 


While  in  freshly  urinated  flock  the  nitrogen  as  ammonia 
is  only  one-seventh  of  the  total  nitrogen,  in  some  of  these 
It  constitutes  more  than  half. 

We  suggest  the  estimation  of  total  soluble  nitrogen  as 
follows : — Macerate  50  grms.  of  the  flock  with  successive 
amounts  of  water,  until  the  strained  liquid  measures  one 
litre.  Filter  upon  a  dry  filter  and  use  the  filtrate  for  the 
op /rations  hereafter  mentioned.  A  large  amount  of 
vigorous  washing  and  pressure  is  necessary  to  remove 
the  great  bulk,  say  95  per  cent.,  of  the  chlorides  from 
rag-flocks.  Make  250  c.c.  (corresponding  to  12£  grms.  of 
flock)  acid  with  sulphuric  acid  and  boil  down  for  the 
estimation  of  total  nitrogen  by  Kjeldahl.  10  c.c.  form  a 
convenient  quantity  when  largely  diluted,  for  the  estima- 
tion of  the  free  and  saline  ammonia  by  the  Wanklyn 
method,  also  for  the  albuminoid  ammonia  if  deemed  neces- 
sary. 

Methods  for  estimation  of  chlorine. 

The  filtrate  from  ordinary  flock  is  too  dark  and  impure 
to  admit  of  the  direct  estimation  of  chlorine  with  i\'/10 
silver  nitrate.  2-2  c.c.  of  N  /Y0  silver  nitrate  if  required 
for  500  c.c.  of  the  5  per  cent,  decoction  would  represent 
the  maximum  amount  of  chlorine.  We  evaporate  to 
dryness  500  c.c.  of  the  filtrate,  representing  25  grms.  of  the 
flock  accordingly,  with  1  c.c.  of  a  10  per  cent,  solution  of 
sodium  carbonate,  ignite,  take  up  wit  h  water,  filter,  and  use 
the  filtrate  for  the  chlorine  estimation.  The  Volhard  silver 
and  sulphoeyanate  method  is  the  best  for  this  purpose, 
as  the  decomposition  occurs  in  the  presence  of  excess  of 
nitric  acid. 


Volumetric 


>'/10  silver 

nitrate  and 

chromate. 


Volhard's 

thiocyanate 

etc. 


(1) 
(2) 
(3) 
(*) 
(•>) 

(«> 

(7) 
(8) 
(9) 


parts. 

122-0 
59-5 
53-9 
31-2 
19-8 

110-3 
14-2 
19-9 
17-0 


parts. 


13-75 
18-20 
]  5-20 


Gravimetric. 


parts. 

117-0 
55-3 
51-5 
31-6 
18-2 

108-6 


We  have  been  surprised  to  find  soluble  chlorides  in 
material  presumably  free  from  such  bodies  ;  thus  a  clean 
wool  top  showed  22-7  parts  of  chlorine  in  100.000  parts  of 
sample. 


Tb.2 


following  are  som? 
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Cotton  seed  flock 
Best  wool  flock  . . 
Good  wool  flock  . 
White  serge  . . . .  , 
White  wool  flock 


parts. 

parts. 

parts. 

parts. 

95-0 

16-5 

16-5 

20-5 

75-0 

16-5 

3-3 

5-9 

41-6 

12-4 

2-5 

5-6 

12-8 

6-6 

4-1 

9-1 

35-6 

6-6 

2-5 

8-0 

parts. 
37-0 
19-8 
18-0 
15-7 
14-8 


The  cotton  seed  flock  shows  over  three  times  the 
maximum  amount  of  chlorine  and  the  total  nitrogen 
would  also  indicate  a  similarly  excessive  amount  of 
impurity.  Why  a  pure'  clean  looking  white  wool  flock 
should  also  yield  excessive  chlorides  is  a  problem  we  have 
not  yet  solved.  The  only  simple  which  passes  muster 
is  the  white  serge,  and  the  total  soluble  nitrogen  in  this 
sample  is  peculiarly  large. 


Here  are  some  examples  :- 


Chlorine  Total  Free 

;  u»onne-   i  nitrogen.   |  nitrogen. 


Alb. 
nitrogen. 


I.  Carpet  flock  . 
J.  Carpet  flock 
K.  Carpet,  rags. 
L.  Carpet  strips 


39-7 

181-4 

14-2 

85-1 


34-7 
128-0 

16-8 
101-0 


12-3 

20-<> 

3-3 

25.5 


13-2 

30-6 

7-4 

24-S 


J  and  L  would  certainly  s-cni  to  be  filthy  when  judged 
both  by  chlorine  and  nitrogen. 

Hypochlorite  bleaching  and  carbonising  by  hydrochloric 
acid  gas  are  also  possible  sources  of  high  chlorine  in  carpet 
material. 

In  a  recent  number  of  the  "Cabinet  Maker,"  (Jan.  4. 
1913,  p.  1 1),  W.  Bacon  said  that  '"  chlorine  was  Freely  used 
in  manufacture,  and  was  not  a  sign  of  dirt.  He  also 
accounts  for  it  in  new  material  as  due  to  chlorine  larg.lv 
used  for  fixing  colours  and  threads  in  weaving. 

Thus  the  chlorine  factor  may  not  indicate  organic  dirt, 
but  only  harmless  chemical  substances  in  certain  Books. 
We  have  included  carpet  flock  in  our  paper,  despite  ■ 
recent  decision  of  the  Shoreditch  .Magistrate  that  a  Sook 
made  from  carpet  waste  was  not  rag  (lock.  Carpets  can 
furnish  rags  just  as  well  as  clothing  and  may  contain  the 
same  impurities.  If  there  is  any  possibility  of  the  Court 
of  Kin"'s  Bench  upholding  such  a  judgment  we  also 
concur  that  the  Rag  Flock  Act  will  have  to  be  amended. 
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The  following  anal\- .  s  may  be  of  interest  : 
Milling  floe l\<. 


Total 

Free  am- 

Alb. am- 

Chlorine. 

nitrogen. 

monia 
nitrogen. 

monia 

nitiogen. 

■    1 

14-2 

14-2 

6-6 

2-47 

B     I'iirk  millings 

li:50 

312 

92 

1240 

I  •  irk  millings 

scoured     . . 

170 

22  4 

49 

8/ 20 

>i.  Thread  ruis- 

tagS  after 

■iring   .. 

17-0 

10-1 

5-8 

145 

t/bleiint. 

Kitrogen. 

Total. 

Free. 

Alb. 

n 

Hixtve    ous- 

ting-   

17-0 

10-0 

4-1 

2-5 

I 

Urey  rawing 
(drv  bed 

1M 

11-2 

4-1 

4-1 

1 
0. 

Beatings    .... 
Beating-* 

17-0 
11-8 

18-4 
1*5 

13-2 
8-2 

3-3 

2-4 

H 

M ungo  rags  . 

132-0 

20-5 

11-5 

4-1 

We  propose  determinations  of  three  data  : — ( 1 )  Chlorine  ; 

Soluble  nitrogen  ;  (3)  Phosphorus  pentoxide. 
Tu  estimate  the  phosphorus  pentoxide,  the  residue 
from  the  evaporation  at  100c  C.  must  be  oxidised,  not 
.  harred.  as  charring  causes  ■  serious  loss  of  phosphorus. 
The  molybdate  process  should  be  used  in  such  a  manner 
as  to  five  a  precipitate  of  fairly  average  composition, 
•   rate  which  1  an  be  collected  on  a  dried  and  weighed 

A  Book  yielding  a  high  chlorine  and  low  nitrogen  with 
little  or  ii"  phosphorus  might  be  allowed  to  pass  as  reason 
ably  bee  from  human  excrement.  Further  and  fuller 
invent  igation*  an  I M  (eeseary  before  ■  -at  isfactory  standard 
<>f  purity  or  a  maximum  of  animal  impurity  can  be  fixed. 


FLOCKS    AND    THE    CHLORINE    STANDARD 
PURITY  FOP  RAG  FLOCKS. 

1  '■     HOWARD    I'RJh-'l  • 


OF 


Flocks,  other  than  rag  Bocks,  are  composed   oi  the 

removed    from    cloth    of    various   kinds. 
in  th<    |-  "f  cloth  finishing.    The  fibre!   ar<    very 

shorl  :   f«  w,if  any, averaging  half  an  inch  in  k  ngth.  They 
.  be  classified  under  three  main  heads : — 
I.  Those  from  the  neoaring  and  milling 
I    ■  from  the  raiding  and  thread  raising  pi 

fiom  the  cropping  pra 
not  k*  f.om  the  scouring  and  milling  of  pit  cesoi  rnpi     -l 
(the highest  value,  because some 
<»f  them   are   L'o<-d  enough  to  be   suitable   for   blending 
with  wool  for   the    production    of  Cheviot    yanu    and 
I  •  •  nsift   for  thi  "f  fibre"  rubbed 

from  the  surface  of  the   cloth,  whilst    cloth   1  wet 

and  soapy  ov t  and  thr<  ugh  t  h<-  rols  rsof  1  he  t  P.  0  )• 
named. 

■  1  hand.  Bocks  "f  tliM  elasi  a>bii  h  1  on*  from 
ektha  aouspoaed  largely  of  shoddy  or  dssbsjoistc  naturally 
dirty,  beoau  Id      an     ni  bed 

■  to  finishing ;  and  in  addition  to  the  dnt   ,1,  1 ),« 

as  t;  •     rn<   factory,  arangc  and  ihoddj   fabi 

•  ghpereenta  1  k  oik  which  is  added 


Presumably  milling  flocks  should  be  largely  free  from 
impurities;  but  those  who  have  seen  the  concentrated 
dirty  fluid  with  which  they  are  mixed  as  they  fall  from  the 
machine  will  readily  understand  how  serious  pollution  is 
I  fa  .  A  sample  must  have  been  washed  while  B 
represents  the  crude  and  impure  article. 

Finish  in'/  fbekt,  tie. 


to  them  in  the  pile,  before  they  go  through  the  rag 
machine  or  "devil."  This  machine  pulls  them  thread 
from  thread  and  fibre  from  fibre.  A  certain  amount  of 
dust  and  dirt  is  shaken  from  them  before  oiling,  but  from 
the  first  process  until  they  are  made  into  cloth,  almost 
all  the  dirt  and  grease  goes  forward  from  one  process 
to  the  next.  This  means  that  all  cloth  wholly  or  largely 
composed  of  shoddy  and  mungo  contains  a  heavy  per- 
centage of  foreign  matter,  including  chlorides,  and  that 
it  will  all  be  washed  out  in  the  scouring  and  muling 
processes.  This  filthy  residue  must  of  necessity  permeate 
all  the  soapy  water  used  in  the  machines,  and  consequently 
all  the  waste  or  flock  which  has  fallen  to  the  bottom 
of  the  machines  and  is  there  saturated  again  and  again. 
For  this  reason  real  flocks  from  woollen  fabrics  may  be 
quite  undesirably  dirty,  although  the  cloth  itself  will  be 
perfectly  clean,  after  it  is  scoured  and  rinsed,  as  it  is 
rinsed,  with  liberal  applications  of  pure  water,  to  remove 
the  soap. 

These  flocks  are,  so  far,  outside  the  scope  of  the  Act 
and  may  be  sold  with  apparent  impunity,  although  they 
may  contain  above  the  standard  allowance  of  chlorine. 
Some  of  these  flocks  are  washed  and  dried  before  they  are 
sold. 

2.  Raising  flocks  are  composed  of  fibres  brushed  or 
combed  from  the  surface  of  the  cleansed  piece,  in  the 
process  of  raising  of  a  nap  on  the  surface  of  the  cloth,  by 
the  action  of  the  spines  of  the  teazles.  There  are  generally 
three,  and  sometimes  more  than  three,  separate  raising 
processes  in  the  finishing  of  a  single  piece.  They  arc 
thread  raising,  wet  raising,  and  dry  raising.  The  flocks 
from  them  may  be  sold  separately  or  they  may  be  blended. 

Anyone  intimately  acquainted  with  the  trade  would 
expect  to  find  that  the  fibres  in  these  flocks  had  come 
away,  not  in  groups,  but  one  by  one,  and  this  is  approxi- 
mately the  case.  In  the  flocks  there  are  few  pieces  of 
yarn  to  be  found.  Bits  of  broken  teazles  abound,  but 
otherwise  the  dry,  clean  and  springy  product  is  remark- 
ably uniform  in  its  composition  prior  to  being  rolled. 

Raising  flocks,  like  milling  flocks,  are  sometime  S 
sufficiently  long  to  be  used  for  blending  in  the  production 
of  low-class  yarns,  but  many  of  them  doubtless  find  their 
way  into  the  upholstering  trade  and  they  are  quite  unlikely 
to  contain  objectionable  impurities. 

3.  Cropping  flocks  are  the  fibres  which  are  first 
brushed  up  on  the  face  of  the  cloth  and  then  removed  by 
shearing  or  cutting  with  a  circular  knife.  They  are 
necessarily  very  short,  sometimes  a  lot  will  not  average 
one-eighth  of  an  inch  in  length. 

They  should  lie  quite  clean,  but  their  length  maki  - 
them  unfit  for  textile  purposes,  and  they  are  said  to  go 
largely  to  the  paper  trade;  though  they,  like  all  other 
wool  flocks,  doubtless  And  their  way  into  upholstery 
stuffing  as  well. 

These  flocks,  like  those  from  the  raising  process,  contain 
few  pieces  of  yarn,  and  when  any  such  occur  they  will  l>e 
fairly  numerous  ;  as,  for  instance,  when  the  tail  of  a  pii  1 
kicks  up  as  it  passes  under  the  knife  and  is  cut  to  Bhreda 
in  the  twinkling  of  an  eye.  It  is  possible  also  that  a 
piece  has  been  mended  on  the  face,  and  in  that  case  the 
loose  ends  of  yarn  would  naturally  be  shorn  off  close  to  the 
surface.  But  in  either  of  these  cases  the  pieces  of  thread 
would  be  easy  to  tell;  they  would  not  bo  disintegre 
and  thpy  would  have  at  least  one  (lean  cut  end. 

So  much  may  be  said  of  flocks  which  are  left  outside  the 
Act.  Why  *  hey  are  left  outside  is  a  problem  that  dues  not 
concern  us  here,  though  it  is  a  problem  of  extraordinary 
interest;  and  why  the  chlorine  standard  should  be  applied 
to  "Flock*  mtinitjnclured  from  rag*''  and  not  to  othei 
flocks,  not  manufactured  from  rags  but  made  filthy  by 
human  excrement  in  a  previous  incarnation,  is  an  equal 
mystery.  That  is  to  say,  wool  flocks  made  utterly  fifth] 
by  one  user  of  a  mattress  may  be,  and  sometimes  arc,  sold 

bach  to  a  flock  maker  and  by  him  blended  wit  h  Of  hi 

sold  again  as  new.  Ihe\  are  ni  it  her  washed  nor  otherwise 
property  cleansed.  Such  a  transaction  would  not  be  ifl 
any  way  contrary  to  law,  for  these  arc  not  rag  flocks. 

Let  us  sec  what  rag  flocks  arc,  and  why  they  are 
than  real   flocks  ?    or   why  tiny  are   supposed  to   I" 
To  answer  even  this  simple  question  we  arc  driven  to 
analyse  the  meaning  of  the  two  words  "manufactured 
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and  "rags."  In  the  heavy  woollen  district,  "rags"  are 
snch  pieces  of  cloth  as  come  back  to  the  manufacturer 
to  be  pulled  to  pieces  and  made  again  into  yarn.  They 
are  pieces  of  cloth  that  are  unfit,  owing  to  size  or  shape 
or  condition,  to  be  used  for  making  into  clothes  or  carpets 
or  curtains  or  flags  or  furniture.  Seeing  that  tbis  Act 
had  special  reference  to  the  heavy  woollen  district,  it  is 
hard  to  imagine  how  any  definition  other  than  this  can 
b3  given  of  the  word  rags. 

Purists  may  contend  that  rags  must  consist  of  cloth  in  a 
torn  or  ragged  condition,  that  untorn  clothes  are  not 
rags,  and  that,  tailors'  clippings  are  not  rags.  The  Act 
has  already  been  interpreted  in  this  way  in  London 
by  a  stipendiary  magistrate.  It  is  an  unfortunate  defini- 
tion, for  it  can  only  mean  that  no  clothes  except  such 
as  are  actually  worn  into  holes  are  rags  within  the  meaning 
of  the  Act.  If  this  be  so  it  only  remains  to  cut  out  the 
frayed  places  from  any  garments  and  it  ceases  to  be 
rag.  It  may  be  as  dirty  as  you  like  but  it  is  not  rag, 
and  is  therefore  exempt  from  the  Act.  Again,  tailors' 
clippings  have  never  been  worn  and  are  therefore  not 
rags  according  to  this  argument,  but  many  of  them 
are  thrown  out  into  the  ashmiddens,  from  which  they 
are  picked  by  itinerant  rag  gatherers.  They  are 
filthy  beyond  all  description,  but  if  the  word  rag  is 
only  to  apply  to  worn  and  frayed  clothing  any  one  is  at 
liberty  to  make  all  tailor's  clippings  into  flock  without 
the  least  reference  to  its  cleanliness  or  the  reverse. 

It  is  the  object  of  this  paper  to  point  out  that  most 
invidious  distinctions  have  been  drawn  between  different 
classes  of  materials  whether  they  are  clean  or  dirty. 
Of  the  dirtiness  of  many  there  is  no  doubt,  but  it  is 
interesting  also  to  note  that  many  materials  as  clean 
as  the  best  scouring  can  make  them,  are  condemned 
simply  because  they  contain  chlorine.  Presumably  those 
who  drew  up  this  extraordinary  law  weie  entirely  ignorant 
of  the  processes  of  the  trade  ;  for  clean  carpets  contain 
an  excess  of  chlorine  which  is  applied  to  fix  the  various 
dyes,  and  chlorine  is  used  in  baths  of  considerable  density 
to  denude  wool  of  its  scales  and  thereby  make  it,  to  all 
intents  and  purposes,  unshrinkable.  This  process  is 
applied  to  large  quantities  of  the  highest  classes  of  knitted 
underwear,  and  also  to  the  best  white  serges  and  other  like 
goods,  that  are  likely  to  need  washing. 

It  has  not  yet  been  determined  whether  it  is  possible 
to  remove  all  the  chlorine  from  such  goods  by  any  com- 
mercial process,  that  will  leave  the  fabric  uninjured, 
but  it  is  clear  from  a  sample  tested  that  ordinary  washing 
does  not  remove  all  chlorine  from  within  the  fibre,  because 
the  cloth  in  question  would  quickly  have  rotted  if  the 
hypochlorite  had  not  been  efficiently  washed  out.  It 
is  also  clear  that  very  well  washed  cloths  contain  about 
half  as  much  chlorine  as  would  condemn  them  if  they 
were  made  into  flock,  and  it  cannot  reasonably  be  doubted 
that  many  unshrinkable  fabrics  of  pure  worsted,  that  have 
escaped  drastic  washing,  will  contain  over  the  standard 
of  chlorine  prescribed  by  the  Act. 

And  what  is  true  of  pure  white  serge  is  true  to  a  greater 
extent  of  the  cleanest  unused  carpets.  They  contain 
almost  three  times  the  amount  of  chlorine  allowed  by  law. 
The  chlorine  is  used  to  fix  the  dyes,  and  wc  are  therefore 
face  to  face  with  this  extraordinary  paradox,  that  flocks 
prepared  from  clean  carpet  and  the  like  will  be  condemned 
under  the  Act  and  persons  in  possession  of  them  will  be 
mulcted  in  heavy  damages.  On  the  other  hand,  under  the 
interpretation  that  "rags"  within  the  meaning  of  the 
Act  are  necessarily  torn  or  frayed  flocks  made  from  the 
filthiest  of  tailor's  clippings  and  will  go  free  ;  together 
with  all  dirty  flocks  coming  from  the  scouring  and  milling 
machine  of  the  heavy  woollen  district  because  they  are 
not  "  manufactured  "  from  rags  at  all. 

So  much  for  the  inconsistencies  that  occur  in  the  use 
of  the  word  "  rags  "  in  the  Act.  It  now  only  remains  to 
consider  what  is  meant  by  the  word  to  manufacture. 
Shoddy  and  flocks  (which  are  largely  used  as  the  raw 
material  for  certain  woollen  yarns)  are  described  by  the 
Government  as  partly  manufactured.  Some  one  must 
decide  if  these  articles  are  manufactured  within  the 
meaning  of  the  Act,  for  in  the  ordinary  acceptance  of  the 
term  they  are  not  manufactured.    On  the  other  hand,  it  is 


clear  that  some  dictionary  definitions  of  the  word  to 
manufacture  would  include  all  flocks.  For  example, 
it  would  be  difficult  to  say  that  the  manufacture  of  flocks 
was  "  a  particular  form  of  productive  industry,"  seeing 
that  every  pound  of  flocks  produced  means  one  pound  less 
of  cloth.  On  the  other  hand,  if  it  be  held  that  "  to  produce 
by  labour  or  mechanical  process "  is  to  manufacture, 
then  all  flocks  are  manufactured  and  all  that  come  even 
as  a  by-product  from  shoddy  cloth  or  from  cloth  largely 
composed  of  shoddy  are  "manufactured  from  rags"  and 
are  "rag  flock  "within  the  meaning  of  the  Act.  It  does 
not  matter  in  the  least  how  many  processes  intervene  in 
their  conversion  from  rags  to  flock.  They  may  be  ground, 
shaken,  and  put  through  the  flock  machine  or  they  may 
be  ground  garneted,  carded,  scribbled,  spun,  woven, 
and  milled,  and  they  have  once  been  rags.  They  may 
have  been  through  three  manufacturing  processes  or 
through  seven.  It  ought  not  to  matter,  and  in  that  case 
all  flocks  from  the  heavy  woollen  district  are  rag  flocks 
within  the  meaning  of  the  Act.  and  if  they  contain  above 
30  parts  per  100,000  of  chlorine  they  stand  condemned 
whether  they  are  free  from  animal  excretions  or  they  are 
not. 

The  whole  position  is  anomalous,  and  the  foolishness 
of  the  position  becomes  apparent  when  it  is  realised 
that  the  deletion  of  the  word  "  rag  "  would  solve  the 
whole  complexed  problem.  Why  should  real  flocks 
be  allowed  to  contain  more  objectionable  matter  of 
any  kind  than  flocks  made  from  rags  ? 


NOTE  ON  SOLUBLE  CHLORIDES  IN  WOOL  AND 
"WOOL"    FLOCKS. 

BY    WILLIAM    MCD.    MACKEY    AND   JAMES   MILLER. 

The  following  samples  have  been  supplied  to  us  by  a  well- 
known  Leeds  firm,  who  guarantee  that  the  flocks  have 
been  manufactured  from  material  which  in  no  case  has  been 
worn  since  leaving  the  manufacturer's  hands. 

Soluble  chlorides  stated  in  terms  of  chlorine,  parts  per  100,000. 

No.  1 .  East  India  wool    301 

No.  2.  "  Best  white  woollen  flocks " 40 

No.  3.  "  Fine  raising  flocks  " 60 

No.  4.  "•  Fine  milling  flocks  "  g 

No.  5.  "  Fine  blue  milling  flocks  "    40 

No.  6.  •"  Grey  milling  flocks " 18 

No.  7.  "  Brushing  flocks  " 18 

No.  8.  '"  Coarse  milling  flocks  " 80 

No.  9.  "'  Brown  grey  rug  milling  flocks  "    4 

No.  10.  '*  Red  rug  milling  and  raising  flocks  "    .  .  6 

No.   11.  "•  White  blanket  flocks  " 28 

No.  12.  "  Carpet  flocks  "   6 

No.  13.  "  Dark  cutting  flocks  " 12 

Discussion. 

Prof.  A.  G.  Green  said  that  the  legislation  obviously  did 
not  meet  the  technical  facts  of  the  case.  The  difficulties 
were  very  great  and  he  thought  that  if  the  help  of  technical 
men  had  been  called  in,  better  results  might  have  been 
obtained.  Reliance  on  the  chlorine  value  alone  was  quite 
erroneous.  Chlorine  could  be  introduced  from  several 
sources  which  were  not  detrimental  to  health.  Woo]  might 
contain  chlorine  in  the  form  of  hydrochloric  acid  and  also 
under  certain  conditions  in  organic  combination.  In  the 
carbonising  of  rags  hydrochloric  acid  was  u.<ed.  Large 
quantities  of  chlorine  were  thus  introduced,  part  of  which 
remained  in  the  wool.  This  chlorine  was  remarkably 
firmly  fixed  and  could  not  be  washed  out  by  water  alone. 
The  rags  if  made  from  shoddy  might  have  pa  citron*  through 
this  process  more  than  once.  Hydrochloric  acid  could 
even  be  taken  up  by  wool  from  solutions  containing  only 
salt  if  an  organic  acid  were  present.  Thohe  conditions 
existed  while  the  wool  was  still  on  the  ■hfljl'l  back 
Referring  to  dyes  be  painted  out  that  although  salt  was 
frequently  employed  in  dyeing  cotton  it  wae  not  much 
used  in  dveing  wool  and  the  probability  of  its  introduction 
in  tbis  way  was  rather  remote.  Hedidnot  leehow  the  slid* 
produced  in  scouring  cloth  made  from  regi  could  carry 
down  chlorine  as  had  been  suggested,  although  the  flock 
might  contain  chlorine  fixed  upon  it  in  a  prenooi  st  it>  I  I 
existence.     The  chlorine  test   alone  was  obviously  quite 
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fallacious.  The  determination  of  soluble  nitrogen  com- 
pounds might  lead  to  error  as  the  wool  substance  itself 
could  give  rw  to  such  compounds.  That  figure  alone  was 
also  not  ■  safe  izuide.  It  seemed  to  him  that  a  high 
content  of  chlorine  accompanied  by  phosphates  nnght 
serve  »>  an  indication  of  organic  contamination.  If  the 
amount  of  -odium  were  estimated  at  the  same  time  and 
the  combine  I  chlorine  deducted  from  the  total  chlorine 
the  organic  chlorine  could  thus  be  allowed  for.  He  was 
surprise  I  to  liear  of  difficulty  in  extracting,  as  he  thought 
soluble  chlorides  would  be  easily  extracted  by  water. 

Mr.  .T.  R.  Wilkinson  drew  attention  to  the  introduction 
ef  chlorine  in  the  scouring  process.  Ammonium  chloride 
and  common  salt  had  been  largely  used,  especially  in  the 
peat,  to  keep  colours  insoluble  and  yet  get  cloth  clean. 
Often  the  colour  of  a  single  thread  out  of  a  large  number 
most  be  protected  and  chlorine  compounds  were  used  to  a 
large  extent  for  the  purpose.  Most  colouring  matters 
vete  insoluble  in  salt  solutions.  Then  again  the  unshrink- 
able process,  especially  for  woollen  underwear,  had  come 
largely  into  use  within  this  last  few  years,  and  chlorine 
compounds  formed  a  very  important  part  of  the  process- 
also  another  factor  must  be  noted  where  low  woollen  goods 
were  treated  with  zinc  and  magnesium  chlorides  for 
weighting  purposes.  All  these  had  their  effect  in  leaving 
chlorine  on  the  fibre  in  some  form  or  other. 

Mr.  W.  McD.  Mackey  suggested  that  the  chlorides  in  the 

water  used  for  washing  the  flock  in  the  mill  should  be 

Uken  into  account  in  a   prosecution;    thus  flock  after 

washing  might  hold  say  half  its  weight  of  water,  and  if  we 

assume  an  extreme  ease  of  the  water  containing  GO  parts 

of  chlorine  per  100,000  this  would  give  30  parts  of  cldorine 

per  100,000  in  the  flock.     He  did  not  consider  churning  of 

the  flock  when  treating  a  sample  for  testing  necessary. 

11  -    experience    was   that    standing    half   an    hour   with 

frequent  stirring,  as  suggested  by  Dr.  Garrett  in  his  report, 

was  all  that  was  needed,   and  that   indeed  the  stirring 

need   not    be   frequent.     He   and   Mr.    Miller   had   made 

comparative    experiments    on    the    point.     Nor    was    it 

necossarv  to  wash  the  chlorides  out  of  the  sample  ;   all  that 

was  require!  was  to  give  the  sample  an  adequate  treatment 

with  distilled  water,  and  having  got  the  soluble  chlorides 

into  solution  to  take  an  aliquot  portion  (without  filtration) 

for  the  test.     He  found  it  easy  to  titrate  without  further 

treatment  in  the  great  majority  of  cases.     Eight  drops 

of  a  five  per  cent,  solution  of  potassium  ehromatc  added  to 

50   c.c    solution    (representing   five   grams   of   the    flock) 

•   a   predominating  yellow  tint   that  allowed 

of   titration    with   a    weak   silver   nitrate  solution   (1    c.c. 

'Mil  grm.  of  chlorine).     Samples  could  at  least  be 

gort.  wfa  a  titration.     Say  a  first  0-5  c.c.  gave  no 

chan.'f  arid  ■  M  ond  05  c.c.  gave  a  change,  the  titration 

con  peated   tO  g«t   the  exact   number;    if  a  third 

•  .c.  was  ne  BSSary  in  the  first  titration  it  showed  that 

~irnpl<-  was  near  the  border  line  and  more  elaborate 

treatment  m  eiy  (100  c.c.  evaporated  with  sodium 

h  tired,  <t.  ..  si  mentioned  by  Mr.  Richardson). 

If     though!    the  A- t    was  in  the  right  direction.     It  was 

%  rapid  I  on  the  whole  an  adequate  test,  and  in  the 

int.  manufacturers  the  test  must    be  simple  and 

ly  appli<-  1.     The  origin  Of  the  rag!  must  be  taken  into 

ant  along  with  the  analytical  result.      New  material, 

•i  as  carpet  clippings,  did  not  require  to  come  within 

•    •,  rir,r  wfl  I  aimed  at  such.     The  vest  el  that 

Mr.   Miller  ari'l  be  hid  used  in  extracting  DOCS  consisted  of  a 

ryliildri  »el  with  means  of  drawing  the  water 

off  at  the  bottom. 

Mr.   W.   K.  Ci.AV.KK  said  there  had  been  B  great   outcry 

iding.and  the  Rag  Flock  A- 1  was  the 
omc  of  sgitation.    Toe  reason  the  Act  did  riot  apply 

m  rag  flocks  wa-  bsoausc  the  Local 
eminent     Board    had    ondeavonred    to    get   rid   of 

human  impurities,  to  whi'h  rag-  VMM  subject,  while  new 
len    looks,    BOt    h.i  vim.'    been    worn,    were    free    from 

■ash  matter.     Wooflenfsoekswereas*  now  blankets, 

new  fUnnei  or  new  'loth,  bt  they  came  from  tho  e 

tile   fihri' :s  during  the  laM.   processes  of  manufacture. 
.'1  that,  in  tin  ehlorine  did  not  indil  ate 

rami  mattec    Be  espJamed  that  newoarpel  cutl 

and  new  tailor's  cuttings,  though  new  and  clean,   were 


rags  and  as  such  came  within  the  Act,  but  carpet  waste  and 
thrums  never  having  been  woven  into  a  fabric  were  exempt. 
He  suggested  a  conference  between  flock  manufacturers 
and  this  association. 

Dr.  H.  Inole  said  that  in  one  sample  of  flocks  he  had 
found  by  washing  with  water  71  parts  per  100,000.  He 
then  tested  the  flocks — 25  grms.  in  a  500  c.c.  flask  with 
N/50  potash,  allowed  to  stand  24  hours,  then  filtered  off 
the  flocks,  squeezed  them  and  several  times  washed  them 
with  tho  filtrate.  Then,  after  acidifying  the  filtrate  and 
titrating  against  silver  nitrate,  using  potassium  chromate 
(10  per  cent,  solution)  as  spot  indicator,  he  found  270 
parts  of  chlorine  per  100,000,  or  nearly  four  times  that 
yielded  to  water.  He  suggested  two  explanations.  The 
oily  nature  of  tho  flocks  might  retard  the  action  of  the  watc  r 
on  the  chlorides  present,  and  further  the  dilute  alkaline 
liquor  might  react  with  some  of  the  eosines  or  basic  dyestufls 
or  the  mordants  and  assistants  used. 

Prof.  A.  G.  Green  thought  it  very  improbable  that 
grease  would  retain  soluble  chlorides,  and  basic  dyestufTs 
were  not  likely  to  be  used. 

Dr.  Ingle  continued  that  the  increased  yield  of  chlorine 
might  be  due  to  the  action  of  the  weak  alkali  upon  the 
chlorinated  wool  fibre  produced  by  the  "  carbonization  " 
processes  used  in  shoddy  mills.  He  agreed  that  probably 
the  best  method  was  to  determine  the  chlorine  and  sodium 
in  the  flocks,  as  that  would  give  a  clue  as  to  the  cause  of 
the  filth  present,  although  even  then  the  sodium  might  well 
result  from  the  soaps  used  in  scouring. 

Mr.  W.  Lowson  suggested  the  use  of  Brearley  and 
Ibbotson's  lead  molybdate  method  for  estimating  phos- 
phorus. This  determination  could  be  made  very  rapidly 
and  accurately.  Owing  to  the  relatively  large  weight  of 
precipitate  obtained  compared  with  the  amount  of  phos- 
phorus to  be  estimated  the  method  was  a  very  delicate  one 
and  small  quantities  of  phosphorus  might  thus  be  readily 
determined.  Referring  to  the  varying  amounts  of  chlorine 
obtained  by  the  authors  when  using  different  methods 
of  estimation,  he  asked  whether,  in  the  use  of  Volhard's 
method,  precautions  had  been  taken  to  prevent  the  action 
of  the  thiocyanate  solution  on  the  precipitated  silver 
chloride. 

Dr.  L.  L.  Lloyd  considered  the  analytical  data  relied 
upon   so  far  to   be  quite  useless.     Professor  Green  had 
mentioned  the  fixation  of  hydrochloric  acid  upon  wool 
that  was  produced  by  the  action  of  salt  or  most  inorganic 
chlorides  and  an  organic  acid.     A  very  important  point  was 
that  when  such  wool  was  dried,  some  of  the  hydrochloric 
acid  might  be  extracted  by  cold  or  warm  water.     That  was 
perfectly  true  even  when  the  wool  had  been  washed  with 
water  until  chlorides  were  practically  no  longer  present  in 
the  washings.     Again,  wool  reacted  with  a  strong  solution 
of  salts,  and  particularly  with  salt  or  chlorides,  with  pro- 
duction   of    a    wool    acid-substanie   and    a    wool    alkali- 
substance.     The  wool  alkali-substance  was  more  soluble  in 
water  than  wool  acid-substance,  and  it  was  most  probable 
that  the  wool-alkali  substance  would  lead  to  falre  inter- 
pretations if  the  albuminoidal  ammonia  were  considered 
as  being  derived  from  filth.     Again,  wool  that  had  been 
chromed  gave,   after   drying,   a   fairly  large  amount  oj 
water  soluble   matter,   which   would  again   increase  thi 
amount   of  albuminoidal    ammonia,      if  a   cutting  was 
not  a  rag,  then  there  were  many  chlorine  compounds  used 
for    finishing    purposes    that    should    be    estimated   and 
allowance  made  for  their  chlorine  content.     Such  bodn 
as  zinc,   barium,  magnesium  and  calcium  chlorides  were 
not  detrimental  from  a  hygienic  standpoint,  and  in  BOIDJ 
cases  might  be  advantageous  as  disinfectants.     It  appeared 
from    the    data   given  that  tho  phosphorus  would  be  the 
most  satisfactory.     A  good  method  for  the  estimation  of 
phosphorus  in  organic  compounds  was  to  mix  the  com 
pound  with  twelve  to  fourteen  times  its  weight  of  sodium 
peroxide  in  a  nickel  crucible,  and  heat  gently  until  decOB 
position  began,  in  some  cases  the  mixture  might  be  died 
by  touching  with  a  piece  of  red  hot  iron  wire.     The  reaction 
was  complete  immediately  after  combustion.    The  melt 
was  treated  when  cold  with  water,  and  the  phosphoi 
estimated  gravimetric-ally.     This  method  had  been  found 
to  give  quantitative  results  with  pure  organic  compound* 
and  also  with  albuminous  bodies.     The  phosphorus  could 
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be  estimated  upon  the  whole  of  the  material  or  upon  the 
aqueous  extract.  A  very  important  point  would  be  the 
detection  of  pathogenic  bacteria. 

Mr.  W.  McD.  Mackey  contended  that  a  cutting  was  not 
a  rag  within  the  meaning  of  the  Act.  The  Act  referred  to 
rags  that  had  been  worn. 

Mr.  Howard  Priestman  said  that  the  wording  of  the 
Act  should  be  altered,  since  tailors'  clippings  and  other 
material  which  had  not  actually  been  worn  but  thrown 
out  on  to  refuse  heaps  might  easily  get  into  the  flocks. 


Obituary. 

JOHN    HERON. 

John  Heron  was  born  in  Bandon,  Co.  Cork,  on 
May  8th,  1850.  After  studying  engineering  at  Queen's 
College,  Cork,  and.  gaining  the  degree  of  B.E.  in  1871, 
he  decided  to  take  up  chemistry,  came  to  London,  and 
entered  as  a  student  at  the  Royal  College  of  Chemistry 
under  the  late  Sir  Edward  Frankland.  For  a  few 
months  in  1876  he  was  in  charge  of  a  guncotton  factory 
in  Wale-,  but  soon  gave  this  up  to  join  Dr. 
Horace  Brown  as  second  chemist  at  Worthington's 
Brewerj-,  Burton-on-Trent.  After  about  seven  years 
with  Brown,  during  which  time  they  did  valuable 
pioneer  work  in  the  chemistry  of    starch  and  in  the 


study  of  enzyme  action,  Heron  went,  in  1883,  for  a 
couple  of  years  as  Chemist  to  the  Anglo-Bavarian 
Brewery  at  Shepton  Mallet,  and  was  then  for  10  years 
chemist  at  the  Invert  Sugar  Works  of  Messrs.  Carton, 
Hill  and  Co.  in  London.  From  1895  till  his  death  on 
March  29th,  Heron  was  in  practice  in  London  as 
Brewing  Chemist  and  Consultant.  Always  keenly 
interested  in  the  science  of  his  subject,  Heron  was  an 
active  investigator  in  brewing  and  sugar  chemi-try, 
and  published  a  large  number  of  papers  on  these 
subject-,  including  some  valuable  ones  contributed  to 
this  Society  on  the  use  of  the  polariscope  in  brewing 
and  malting  work.  An  original  member  of  our  Societv, 
he  freely  gave  his  services  for  its  work : — he  was  Hon. 
Secretary  of  the  London  Section  from  1892  to  1898, 
a  Vice-President  from  1898  to  1900,  and  a  member  of 
the  Publication  Committee  from  1888  to  1910.  He 
was  one  of  the  founders  of  the  Laboratory  Club, 
served  on  its  first  Committee,  was  the  last  President 
of  the  Club,  in  1887,  and  the  first  President  of  the 
Institute  of  Brewing  when  the  Club  developed  into 
that  Institute  in  1890,  and  had  since  then  been  closely 
and  actively  interested  in  the  Institute.  In  1876  he 
married  Miss  Emily  Clarke,  of  Hove,  who  survives 
him,  and  he  leaves  a  family  of  three  sons  and  seven 
daughters.  Heron  was  a  man  of  genial  character 
and  great  ability,  and  exercised  an  important  influence 
for  good  on  the  Brewing  Industry. 
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Patents. 

Furnaces.     W.  Sillerv,  Glasgow.     En?.  Pat.  4163,  Feb.  19, 

1912. 

The  furnace  has  a  travelling  grate,  the  chains  or  other 
supporting  members  carrying  the  fire-bars  being  suspended 
in  a  catenary  curve,  and  driven  from  the  rear  ot  the 
furnace  in  such  a  manner  that  the  travel  of  the  grate 
is  in  the  same  direction  as  the  flow  of  the  gases  of  com- 
bustion.— H.  H. 

Furnaces.     A.  Leinveber,  Chemnitz,  Saxony.     Eng.  Pat. 
13,986,  June  15, 1912. 

To  avoid  the  premature  burning  through  of  the  arch 
of  the  hearth  of  furnaces  of  the  regenerative  type, 
e.g.  Siemens- Mart  in  furnaces,  the  furnace  arch  is  made 
to  extend  upwards  over  the  front  of  the  arch  of  the  air 
passages,  which  are  directed  steeply  downwards.  The 
furnace  arch  has  thus  a  convex  shape  above  the  hearth, 
and  a  concave  shape  at  the  ends  over  the  arch  of  the  air 
passages. — T.  St. 

Steam  evaporators.     D.  A.  Quiggin,  Liverpool.      Eng    I'at. 
5587.  March  5.  1912. 

In  evaporators  in  which  vapour  is  rapi  lly  ge  terate  1  and 
carries  with  it  considerable  quantities  ot  the  riaclv  divide  I 
liquid,  the  separation  of  the  vapour  and  lijuil  particle* 
is  effected  by  causing  them  to  pass  tiir  lu.'h  i  \  arran  re  Ofl  it 
of  volute-shaped  baffles,  so  that  they  pass  centrifugally 
from  the  centre  line  of  the  apparatus  to  the  periphery. 


During  the  passage  through  the  spaces  between  the 
baffles,  the  rubbing  action  causes  the  separation  of  the 
entrained  liquid  particles.  The  latter  flow  down  the 
baffle-plates  to  the  partition  or  "deck,"  which  supports 
them  and  are  thence  returned  through  a  pipe  to  the 
boiling  liquid  below. — W.  H.  C. 

Kiln.     J.  Ruston,    Athens,    Ohio.     U.S.    Pat     1,055,233, 
March  4,  1913. 

The  fuel  for  heating  the  kiln  is  introduced  through  the 
door,  12,  on  to  the  coking  plate,  17,  and  is  burnt  in  the 


fire-box,  31.  formed  between  tbe  grut.-.  10,  and  the  -  mi- 
circular  baffle-wall,  27.   The  heated  product*  of  combustioa 


408 


Cl.  I.— GENERAL   PLANT;     MACHINERY. 


[April  30,  1913. 


pass  through  the  channel.  25.  into  the  heat itii;  tines  of  the 
kiln.— W.  11.  C- 

Etnporalor.     O.     Mantras,    Assignor    to    Zarembs    Co., 
fhicago.  111.      IS.   I'at.    1 .0.>4.<>2ti.  March  4.   191H. 

Tut  claim  is  for  a  vertical  tubular  evaporator  the  length  of 
which  is  three  times  the  diameter  and  whieh  is  provided 
with  a  set  of  tubes  in  the  lower  part,  whieh  are  at  least 
half  the  length  of  the  outer  easing.  A  baffle  is  arranged 
between  tha  tabes  to  ensure  continuous  oontact  between 

khfl  beating  medium  and  tlu-  tulns.  and  a  return  flow  pipe 
13  provided  on  the  opposite  side  to  the.  baffle.— -W.  H.  C. 

Drying  plant  for  macaroni.  vennicilli.  and  Die  like,  as  well 
as  for  pulpy  and  liquid  substana  I  .  M'lltod  and  appar- 
atus for    the    eon  "true! ion    of .     \V.    P.  Thompson, 

Liverpool.  From  Troekenaohrank-  und  Maschinenbau- 
Industrie  Friedriehshafen  W.  (i.  Mader  und  Co., 
Frkdnihshafen  a.  B.,  Germany.  Eng.  Pat.  14,430, 
Inn.-   20.   1912. 

The  drying  chamber  and  the  supports  to  carry  the  material 
to  lie  dried  are  formed  of  porous  asbestos  plates,  on  which 
a  film  of  aluminium  or  gold  has  been  eleetrolvtieally 
deposited.— \Y.  H.  ('. 

Dry  kiln.  E.  A.  Rummler.  Winnetka,  111.,  Assignor  to 
The  Wenborne-Karpen  Diver  Co.  U.S.  Pat.  1,055,359, 
March  11,  1913. 

A  drying  kiln  is  provided  with  a  partition  at  one  side 
adapted  to  form  an  air  circulating  duct  communicating  at 
top  and  bottom  with  the  drying  chamber.  The  air  is 
circulated  by  means  of  heating  coils  in  the  air  duct  and 
cooling  coils  spread  across  the  top  of  the  drying  chamber 
in  soon  a  manner  that  the  hot  air  entering  the  top  of  the 
drying  chamber  from  the  air  duct  is  cooled  evenly  and 
caused  to  descend  in  a  uniform  stream  upon  the  materials 
to  be  dried.— H.  H. 

Dryer.     W.    E.     PrindK     Manitowoc.     Wis.        P.Si    Pat. 
1,056,121,    March   18,  1913. 

A  horizontal  drum  rotatably  mounted  on  rollers,  is 
provided  at  the  front  end  with  a  suitahle  feeding  device  and 
wit  h  the  source  of  a  supplj'  of  heated  air.  The 
.  d  i,  discharged  from  the  other  end  of  the 
drum,  whi<  h  is  also  provided  with  an  internal  concentric 
tube,  extending  from  the  discharge  end  of  the  outer 
drum,  w  h<n  it  is  in  communication  with  an  exhaust 
fan,  to  an  intermedial  -  point  lietween  the  ends  of  the  outer 
drum.  The  inner  tube  which  serves  as  an  exit  for  the 
heated  air,  is  provided  with  baffles  to  force  the  heated 
air  into  with  tie-   walls,   so    that    the  heat   may 

vt  on  the  material  pasting  along  the  outer  tube. — W.  H.  C. 

/>■■;  towers.  Q.  Barrison,  London.  From  A.  and  F. 
H  imon  Freres,  Br— els.  Eng.  Pat.  15.074,  June  27. 
1012. 

W  'Ttp.  .ucl  like  cooling  tower.,  of  the  type  in  which  a 
•al  air  draught  Conduit  is  situated  in  the  centre  of  a 
ni  of  lath,  OOm posing  the  tower,  are    provided  with 

l»affl   s  opposite  the  air  inlets  at  the  bottom  to  prevent    the 

air  from  passing  right  through  the  Lower  part  of  the  tower 

during  vioh  I  II.  II. 

■jfinrt  ;    Separating  liquid  particles  from . 

I'  Oracle,  Mallnutz,  Germany.  Bng.  I'at.  15,353, 
July  1,  1912. 

Tn  moi.it  gas -a  are   passed  ov  .{  plain  and 

ted    plates,   arranged   alternately,  the   shitted    ; 

having  projecting  tongues  whii  h  'file*  and  coll'  ol 
the  moisfcwre.     H  II. 

Heating  vesm  u  are  used  for  instance  for  dialling 
purposes  ;    Method  of  and  apparatut  J»r  uniformly . 

Sudfeidt  und  Co.,  Melie,  Qermay.  Eng.  I'at.  25,711, 
Nov.  h.  1911     Under  Int.  r„„v.,  Nov.  H,  Mil, 

Thr  process  sonsists  in  employing  as  a  heating  agent  a 

mixture  f,f  h\t  and  steam  which  has  been  raised  to  the 


desired  temperature  by  preheating  if  necessary  and  then 
compressing  either  by  a  steam  jet  blower  or  by  a  com- 
pressor. For  example,  a  temperature  of  more  than  200°  C. 
may  be  attained  by  preheating  air  to  a  temperature  of 
150°  C.  and  compressing  it  by  a  superheated  steam  jet 
to  a  pressure  of  2i  atmospheres.  The  temperature  is 
regulated  by  regulating  the  pressure  at  which  the  heating 
agent  escapes  by  means  of  a  valve. — H.  H. 


Separating  liquids  and  solids;      Process  of - 


.     J.   J. 

Berrigan,  East  Orange,  N.J.,  Assignor  to  F.  J.  Arend, 
New  York,  and  J.  Bernstrom,  Stockholm,  Sweden. 
U.S.  Pat.  1,055,254,  March  4,  1913. 

A  lono  layer  of  settled  solids  below  a  body  of  liquid  is 
formed  by  centrifugal  or  other  suitable  means.  The  solids 
are  moved  towards  and  discharged  from  one  end  of  the 
layer,  the  point  of  discharge  being  above  the  level  of  the 
clear  liquid.  The  clear  liquid  is  discharged  from  the 
opposite  end  of  the  apparatus,  and  fresh  material  to  be 
separated  is  introduced  at  a  point  midway  between  the 
ends.— W.  H.  C. 

Solids  from  liquid  solutions  ;  Apparatus  for  separating . 

L.  C.  Trent,  Los  Angeles,  Cal.  U.S.  Pat.  1,056,233, 
March  18,  1913. 

The  apparatus  consists  of  a  stationary  tank  for  receiving 
the  mixture  to  be  treated  and  within  which  a  centrifugal 
separator,  having  a  bottom  feed  open  to  the  tank  is 
mounted.  The  mixture  passes  upwards  into  the  centri- 
fugal and  the- solids,  which  are  thrown  by  the  centrifugal 
force  to  the  periphery,  are  discharged,  whilst  the  clear 
liquid  is  drawn  from  the  centre  of  the  centrifugal,  through 
the  hollow  shaft,  by  a  vacuum  pump  and  discharged  into  a 
launder. — W.  H.  C. 

Separation  of  the  constituents  of  mixtures  ;     Method  and 

apparatus  for  automatically  effecting  the [and  for 

purifying  water],  J.  Mason  and  J.  Roussel.  Fr.  Pat. 
448,019,  Sept.  6, 1912. 

TnE  mixture  to  be  separated  is  introduced,  along  with  a 
suitable  liquid,  through  the  pipe,  i,  into  the  vessel,  o, 
which  is  divided  into  an  upper  and  lower  chamber  by  the 


/^ 


conical  partition,  /.  The  lighter  constituent  rises  through 
the  funnel  and  tube,  to,  into  the  upper  chamber,  h.  where 
■t  either  settles  or  floats,  and  is  drawn  off  by  one  of  the 
taps,  k  or  /.  The  heavier  constituent  passes  downwards 
and  is  discharged  with  the  liquid  through  the  pipe,  j.  The 
difference  in  density  of  the  components  of  the  mixture 
may  lie  Increased  by  causing  the  particles  of  one  of  the 
eorntituents  to   be    surrounded    or  enveloped    by  a  film 
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of  gas.  produced  by  suitable  chemical  or  physical  means. 
The  apparatus  may  also  be  used  for  the  purification  or 
sterilisation  of  water,  in  which  case  electrodes,  g,  are 
provided  and  connected  with  a  source  of  current.  The 
gas  resulting  from  the  electrolysis  attaches  itself  to  the 
particles  of  the  separated  impurities,  which  are  floated 
into  the  upper  chamber  and  separated.— W.  H.  C. 

Liquids  from  solid  materials  ;   Apparatus  for  removing  ■ 


I.  Blount,  Brooklyn,  N.Y.     U.S.  Pat.  1,056,495,  Mar.  18, 
1913. 

The  apparatus  comprises  a  conical  chamber  having  an 
inner  perforated  wall  spaced  at  a  small  distance  from 
the  outer  wall,  an  inlet  chamber  at  the  top  communicating 
with  the  inner  space,  and  a  removable  discharge  plate 
at  the  bottom  equal  in  area  to  the  whole  width  of  the 
chamber  and  fitted  with  an  inner  perforated  partition. 
The  liquid  to  be  treated  is  admitted  at  the  top  together 
with  steam  and  flows  away  through  outlet  pipes  connected 
with  the  lower  part  of  the  chamber  and  with  the  discharge 
plate,  while  the  solid  materials  remain  in  the  inner  per- 
forated chamber  and  are  compressed  therein  by  the 
steam  pressure. — II.  H. 

Impregnating  solid  or  nearly  solid  materials  [leather]  with 

other   substances  ;      Process  for .     A.    R.    Bullock. 

Fr.  Pat.  448,191,  Aug.  12,  1912. 

The  rate  at  which  the  impregnating  substance  penetrates 
the  material  being  treated  is  greatly  increased  by  subject- 
ing both  to  the  action  of  a  magnetic  field,  the  intensity 
of  which  can  be  varied. — W.  H.  C. 

Vacuum  ;      Process  for  the  production   and   maintenance 

of  a  high especially  in  metal  vessels  for  the  storoge 

<ind  transport  of  liquefied  gases.     Hevlandt-Ges.  m.  b.  H. 
Ger.  Pat,  255,860,  Nov.  5, 1910. 

The  us?  of  charcoal  as  an  absorbing  medium  for  the 
production  of  high  vacua  is  known  (see  Eng.  Pat.  13,638 
of  1904;  this  J.,  1905,  793).  According  to  the  present 
pitent  magnesium  carbonate  is  used  instead  of  charcoal. 
It  is  stated  to  possess  an  appreciably  greater  absorptive 
power  than  the  latter. — A.  S. 

Drying  or  treating  solid  materials  by  air  or  gases  ;  Apparatus 

and  process  for  .     J.  Liddle,  Glasgow.  From  The 

.Mark  Process  Co.,  Phoenix,  Arizona,  U.S.A.  Eng.  Pat. 
6533,  March  16,  1912. 

See  Fr.  Pat.  441,990  of  1912  ;  this  J.,  1912,  909.— T.  F.  B. 

Drying    vegetable    and    mineral   substances;       Band-press 

for .     H.  Brune  and  H.  Horst,  Frankfort,  Assignors 

to  E.  Abresch,  Neustadt  on  Hardt,  Germany.     U.S.  Pat. 
1,055,384,  March  11.  1913. 

SEE  Fr.  Pat.  434,085  of  1911  ;  this  J.,  1912,  217.— T.  F.  B. 

iiorators  ;    Means  for  removing  salt  deposits  from   the 

iralh    of ■.     G.    A.    Riemer.    Stassfurt,    Germany. 

Eng.  Pat.  11,909,  May  20.  1912. 

See  Fr.  Pat.  444,411  of  1912;  this  J.,  1912,  1 112.— T.  F.  B. 

'  'onet  titrating  apparatus.  P.  Kestner,  Lille,  France.  Eng. 
Pat.  21,548,  Sept.  21.1912.  Under  Int.  Conv..  Sept.  22, 
Hill. 

See  Fr.  Pat.  447,710  of  1912  ;  this  J.,  1913,  276.— T.  F.  B. 

l-"i/)oration.concentratio».  and  <li it  illation  ;  Processof . 

W.   Anderson,   Helensburgh,   and  J.    Meikle,   Glasgow. 
U.S.  Pat.  1,056,877,  March  25,  1913. 

SEE  Eng.  Pat,  14,285  of  191 1  ;  this  J..  1912,  909.  — T.  F.  B. 


h'ihi  r- /tresses  ;        Plates    for 


Filter.     F.   and   F.    P.    Candy,   Westminster.     U.S.    Pat. 
1,057,328,  March  25,  1913. 

See  Eng.  Pat.  22.955  of  1911  ;  this  J.,  1912,  896.— T.  F.  B. 

Filter.  F.  P.  J.  Grenet,  Bellevue,  Assignor  to  Soc.  Anon, 
du  Filtre  Chamberland,  Systeme  Pasteur,  Paris.  U.S. 
Pat.  1,057,823,  April  1, 1913. 

See  Eng.  Pat.  16,270  of  1911  :  this  J.,  1911, 1331.— T.  F.  B. 

Ammonia  ;    Method   of  condensing [for  refrigeration, 

etc.].     L.  Block.  Mamaroneck,  N.Y.   U.S.  Pat.  1,056,144, 
March  18, 1913. 

See  Fr.  Pat.  444,688  of  1912  ;  this  J.,  1912, 1113.— T.  F.  B. 

Separating   materials  ;      Apparatus  for  magnetically . 

S.    Briick,    Berlin.     U.S.    Pat.    1,056,318,    March    18, 
1913. 

See  Eng.  Pat.  11,898  of  1911  ;  this  J.,  1911. 1457.— T.  F.  B. 

Adding  reagents  to  liquids  or  mixing  liquids ;    Apparatus 

for .     M.  Deacon  and  W.  Gore,  London.     U.S.  Pat. 

1,056.780,  March  25,  1913. 

See  Eng.  Pat.  11,251  of  1911  ;  this  J.,  1912,  576.— T.  F.  B. 

Agitating  and  conveying  settled  stiff  masses,  such  as  starch, 

clay,    or   the    like  ;      Apparatus  for .     V.    Taschl. 

Wesselv     on     March,     Austria-Hungarv.     U.S.      Pat. 
1.057,685,  April  1,  1913. 

See  Fr.  Pat.  440,008  of  1912  ;  this  J.,  1913,  125.— T.  F.  B. 


Classification  of  fine  powders ;  Apparatus  for  - 


.     G.  H.  J. 

Monnet,  Stolberg,  Germany,  Assignor  to  Soc.  Anon. 
des.  Manuf.  des  Glaces  et  Prod.  Chimiques  de  Saint 
Gobain.  Chaunv  et  Circy.  France.  U.S.  Pat.  1.057,870, 
April  1,1913. 

See  Eng.  Pat.  2830  of  1911  ;   this  J.,  1911,  732.— T.  F.  B. 

Separation  of  substances  by  passing  them  through  a  thickness 

of  froth  ;      Process  for  the .     R.    Jarle.     Fr.    Pat. 

448,818,  Sept.  28,  1912. 

See  Ger.  Pat.  255,531  of  1911  ;  this  J.,  1913,  351.—  T.F.B. 


IIa.-FUEL;     GAS;      MINERAL     OILS     AND 

WAXES. 

Sulphuric  acid  for  refining  petroleum  ;  Examination  of . 

F.  Schulz.      Chem.  Rev.  Fett  Ind,,  1913.  20,  82—84. 


R.    Haag,    Stuttgart, 


Germany.     Eng.   Pat,    14.429,  June  20,   1912.     Under 
Int.  Conv.,  Oct.  10,  1911. 

^EEOer.Pat.  248,613  of  1911  ;  this  J..  1912,  910.— T.  F.  H< 


A  refining  test  affords  the  best  mean  of  ascertaining  tl  e 
suitability  of  a  sample  of  sulphuric  acid  for  refining  crude 
petroleum  and  lubricating  oils  : — An  addition  of   1   c.c. 
of  the  acid  is  made  to  100  grins,  of  well-refined  petroleum 
oil  in  a  150  c.c.  flask,  which  is  then  closed  and  vigorously 
shaken  for  15  minutes.     After  standing  for  an  hour  the  oil 
is  decanted  into  another  flask,  shaken  with  about  2  arms. 
of  dry  calcium  hydroxide,  and  filtered,  and  the   filtrate 
compared    colourimetrically    with    the    same    oil    before 
this  treatment.     The  difference  in  colour  may  be  expr. 
numerically  by  matching  it  with  98  t.>  99  o.c.  of  «  i 
into  which  a  01  per  cent,  solution  of  potassium  ehromate 
is  introduced  drop  by  drop.     From  0-3  to  2-5  c.c.   ( 
00003  to  00025  per  cent,  of  KX'rO,)  are  usually  required. 
Of   the    usual    impurities    in    commercial  sulphuric    acid, 
nitrogen   oxides   and   s  lenious   acid    have    I    IBfOSjJ    die. 
colouring    influence    upon    petroleum    oil,    hut     no    inch 
effect  could  be  observed  with  sodium  sulphate,  ammonium 
sulphate    lead  sulphate,  arsenic   pentoxide  (01    per  cent.) 

and  hydrochloric  acid,  whilst  t  he  influence  of  ferric  aulp] 
was  doubtful.    The  discolouration  caused    by   nitrt 

oxides  is  du,'  to  part  lal  nit  rat  mil.  9  hilsl  I  he  selenium  oxide 
effects  oxidation.  Commercial  sulphuric  aoid  »h.<h 
had  caused  diBOoJourations  in  the  refinery  was  found  to 
contain  from  002  to  004  pet  osn*.  of  oxides  of  nitr,  g.  n. 
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In  the  oast.-  of  acid  containing  selenium  the  yellow  dis- 
colouration of  the  petroleum  oil  increases  wit  h  the  quantity 
of  acid  used  for  the  refining,  but  when  an  aeid  contains 
only  slight  traits  of  oxides  of  nitrogen  the  colour  of  the 
petroleum  oil  may  bo  improved  by  increasing  the  pro- 
portion of  aeid  or  by  using  ai  id  of  higher  concentration. 
St  -Ionium  is  determined  by  stirring  10  grins,  of  the  acid 
with  90  e.e.  of  water,  and  filtering  the  separated 
lead  sulphate  from  the  cooled  mixture.  The  nitrate  is 
then  treated  with  10  e.e.  of  strong  hydrochloric  acid  and 
o  grms.  of  sodium  sulphite  and  heated  for  a  few  hours 
on  the  water  bath.  The  selenium,  which  separates 
quantitatively  as  a  red  precipitate,  is  collected  in  a  Gooch's 
crucible,  washed  with  water,  dried  at  105c  G,  and  weighed. 
Nitrous  acid  is  best  detected  by  Ilosvay's  reagent,  which 
is  prepared  by  dissolving  0-1  i>rm.  of  o-naphthylaminc 
in  100  e.C  of  boiling  water,  adding  5  c.c.  of  glacial  acetic 
acid  and  a  solution  of  1  grin,  of  sulphanilie  acid  in  100  c.c. 
of  water,  together  with  a  little  zinc  dust,  shaking  the 
mixture,  and  rapidly  filtering  it  into  a  flask  which  is 
kept  veil  dosed.    Pors  colourimetric  determination  2  grms. 

dram  nitrite  (about  90  per  tent.  NaN02)  are  dissolved 
in  100  c.c.  of  water,  and  1  c.c.  of  the  solution  added  to 
99  grms.  of  pure  sulphuric  acid.  The  acid  will  then  contain 
ii  i'l  per  cent,  of  NBOa  and  will  keep  unchanged  for  a  long 
time.     The  comparison  is  made   by  adding  5  grms.   of 

:  sodium  acetate  to  each  of  two  portions  of  40  C.C. 
of  water,  then  1  c.c.  of  the  reagent  and  1  c.c.  of  the  acid 
under  examination  to  the  first  flask  and  1  c.c.  of  the 
standard  acid  to  the  second  flask.  The  contents  must  bo 
kept  at  the  same  temperature,  and  the  colourations  com- 
pared after  30  minutes. — C.  A.  M. 

SUam   coal ;       Standard   specification  for .     J.    Gas 

Lighting,  1913, 122, 116. 

Specifications  for  steam  coal,  of  which  the  following 
is  an  abstract,  have  recently  been  approved  by  Committees 
representing  the  principal  London  firms  of  coal  contract ors 
ami  the-  Associated  Municipal  Electrical  Engineers  of 
iter  London.  Two  alternative  specifications  are 
civ'-n,  A  for  '*  named  "  coal,  or  coal  of  a  particular  descrip- 
tion, and  B  for  coal  guaranteed  to  have  definite  qualities 
m»  fu<-l  for  steam-raising  purposes.  The  table  of  standards 
d  coals  is  given  below  : — 


price  per  ton  shall  be  increased  or  decreased  in  the  same 
percentage  ratio,  and  the  purchaser  shall  have  the  right 
to  reject  the  consignment  if  the  calorific  value  be  more 
than  7 J  per  cent,  below  the  standard.  If  the  moisture 
(determined  by  air-drying  and  exposing  to  a  temperature 
of  220°  F.,  or  104-4°  C,  for  1  hour)  be  less  than,  or  exceed, 
the  standard  value,  the  weight  of  coal  to  be  paid  for 
shall  be  increased  beyond,  or  decreased  below,  the  qtiantity 
actually  weighed  by  a  percentage  equal  to  the  percentage 
decrease,  or  increase,  of  moisture  ;  the  purchaser  shall 
have  the  right  to  reject  the  consignment  if  the  total 
moisture  exceed  1|  times  the  standard  value.  If  the 
percentage  of  small  coal  (determined  with  sieves  of  square 
mesh  with  openings"  in  the  clear  "  to  the  sizes  given)  be  les& 
than,  or  exceed,  the  standard,  the  weight  of  coal  to  be 
paid  for  shall  be  increased  beyond,  or  decreased  below, 
the  quantity  weighed  by  a  percentage  equal  to  one-quarter 
of  the  percentage  decrease  or  increase  (taken  on  the  bulk 
and  not  on  the  standard)  of  small  coal ;  the  purchaser 
shall  have  the  right  to  reject  the  consignment  if  the  pro- 
portion of  small  coal  exceed  25  per  cent,  by  weight  (on  the 
bulk).  The  percentage  of  sulphur  reckoned  on  the  coal 
"as  received"  must  not  exceed  2  per  cent. — A.  S. 

Petroleum  oil ;   Edeleanu's  process  of  refining by  means 

of   sulphur    dioxide.     C.    Engler    and    L.    Ubbelohde. 
Z.  angew.  Chcm.,  1913,  26,  177—181. 

Tiie  authors  have  tested  Edeleanu's  method  of  refining 
petroleum  with  liquid  sulphur  dioxide  (see  this  J.,  1910, 
143  ;  also  Eng.  Pat.  11,140  and  Ger.  Pat,  216,459  of  1908  ; 
this  J.,  1908,  974  ;  1910,  144)  both  in  the  laboratory  and 
and  on  the  industrial  scale.  In  the  large-scale  tests,  the 
petroleum  distillate  to  be  refined  was  first  dried 
by  means  of  a  fused  mass  of  1  part  of  calcium 
chloride  and  4  parts  of  ordinary  salt,  then  pumped 
into  a  cooling  chamber,  some  of  its  heat  being  abstracted 
on  the  way  by  passing  through  pipes  in  contact 
with  previously  chilled  refined  oil.  At  the  same  time 
the  liquid  sulphur  dioxide  was  chilled  in  a  similar  manner 
and  conveyed  to  another  cooling  chamber.  As  soon  as  both 
oil  and  reagent  had  been  cooled  to  about  —  10°  C.  the 
oil  was  run  into  a  mixing  chamber  and  the  necessary 
quantity  of  liquid  sulphur  dioxide  (1-3  :  1)  made  to  flow 
in  a  state  of  fine  division  over  its  surface.     In  this  way 


Calorific 
value. 


Moisture. 


Small  coal  through  mesh  of : 


i  in. 


1  in. 


lin. 


A.  Durham  and  Yorkshire  coals  (bituminous)! — 

louble  oats 

•    nuts    '  ' 

B.  Scotch   WSSbed   coals   (bituminous)  ; —  " ' 

•  I   'louble  nuts 

Washed  "ingle  nuts    

Washed  peas    '.'.'.'.'.......... 

(.    Welsh    waW.-  (semi-bituminous'  and   ps'e'u'eio-'antiira- 

'     I  : — 

Wa  :■■  nuts    

.'••I    -mall   nuts 

Washed  peas 

\>     iMrtiam  ami   Yorkshire  dry  screened  coats  (bituminous) ':— 

Doable  nuts 

gk  nuts 

.....'.*."."."] 

Derby  and  WotU.  'try  -  (bltomtnons) :— ' ' 



e  screened  small  nuts   


I- 


F.   Leif-f^it"  k    and 

-  oniooas) : — 



i>  ikM  Mrsaaed  -mill  nuts 
Pea  nuts 


South    Staffs,    dry    screened    coals 


B.T.U. 

13,250 
13,000 

12,750 

12,750 
12,500 
12,000 


14,300 
13,900 
13,860 

12,750 
12,600 

12,250 

12,250 

12,000 
11.5(H) 


12,000 
11,760 

11,250 


per  cent. 

8 

9 

10 

10 
11 
13 


5 

e 

6 

9 

9 

10 


per  cent. 


15 


10 

10 
12 


15 


17-5 


15 


15 


per  cent. 
17-5 

20 

20 
25 


20 


20 


per 


cent. 
15 
20 


25 


per  cent. 


20 


20 


20- 


20 


Bonus  and  rai fly.  \„  variation  of  th<-  MOtrad  price 
shall  bs  u,.n\-  for  say  -...nit ion  from  th<-  standard  not 
'  ''"fir  one  tweasi  th.  up  or  down,  of  the  figures  given 
in  the  table,  [f  the  calorifie  value  (determined  in  s  Mahler 
bomb  calorimeter  with  coal  dried  for  l  hour  at  220  F.ot 
10M  •'.)  exceed  or  b<-  less  than  the  standard  rains,  the 


the  oil  became  saturated  with  the  sulphur  dioxide  without 
the  rued  of  mechanical  agitation.  The  lower  raycr  con 
Misting  of  the  sulphur  dioxide  extract  was  then  drawn 
off  into  an  evaporation  vessel,  whilst  the  upper  refined 
portion  was  drawn  off  into  another  chamber.  The  sulphur 
dioxide  was  evaporated  from  both  portions  by  means  ol 
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steam  coils,  and  was  condensed  again  and  returned  to  the 
liquefied  gas  reservoir.  The  refined  oil  then  only  contained 
about  0-2  per  cent,  and  the  extract  about  0-4  per  cent, 
of  sulphur  dioxide,  and  this  could  be  easily  washed  out 
of  both  with  water.  A  plant  for  treating  62  tons  of  oil 
per  day  could  easily  be  managed  by  three  workmen  and  the 
total  cost  of  refining  100  kilos,  of  petroleum  oil  would 
amount  to  M.  0-436  (2-6d.  per  cwt.)  The  refined  oil 
obtained  by  the  process  had  invariably  a  lower  sp.  gr. 
than  the  original  distillate,  that  of  the  extract  being 
correspondingly  higher.  The  refined  portion  from  crude 
distillates  of  every  kind  was  nearly  colourless,  any  faint 
yellow  colour  being  readily  removed  by  a  slight  subsequent 
refining  with  0-5  per  cent,  of  sulphuric  acid.  Oil  thus 
refined  would  burn  with  a  strong  white  flame  without 
any  tendency  to  smoke,  and  was  equal  in  these  respects 
to  the  best  lamp  oils.  The  extract,  on  the  other  hand, 
was  yellow  to  brown  in  colour  and  could  not  be  burned 
in  lamps.  The  following  results  illustrate  the  differences 
in  the  products  obtained  from  Bustenari  oil  by  this  process 
and  by  the  ordinary  method  of  refining  with  sulphuric 
acid  r — 


Properties. 


Lamp  oil 

j  obtained 

Original  I        by 

distillate,   ordinary 

refining. 


Lamp  oil  obtained 
by  SO  2  process. 


Without 
refining. 


After 
subse- 
quent 
refining. 


Extract. 


Sp.  gr.    ... 
Flash-point 
Sulphur,  % 
Yield  on 
crude  oil,°0 


0-8200 

27-0°  C. 

0-052 

33-0 


0-8195 

0-8030 

27-5°  0. 

28°  C. 

0-016 

— 

32-8 

24-7 

0-8028 
28°  C. 
0-008 

24-5 


0-8650 
0-042 

250 

(calcu- 
lated on 
distillate) 


Photometric  tests  also  showed  that  the  lamp  oil  refined 
by  the  new  process  was  superior  to  that  refined  by  the 
ordinary  method,  and  that  it  was  nearly  equal  in  intensity 
of  fight  to  the  best  American  oils.  Since  the  extract 
consisted,  in  the  main,  of  unsaturated  hydrocarbons, 
homologous  compounds  to  benzene,  etc.,  it  could  be  used 
in  the  preparation  of  substitutes  for  oil  of  turpentine,  and 
especially  for  such  purposes  as  oils  rich  in  unsaturated 
hydrocarbons  (e.g.  oils  from  Borneo  and  Texas)  are  used. 
In  fact,  these  extracts  would  be  more  suitable  than  the 
natural  oils  mentioned,  as  solvents  for  many  resins. 
The  constituents  boiling  above  200°  C.  could  not  be  used 
for  this  purpose,  but  might  be  utilised  as  lubricants  and 
gas  oils,  whilst  the  tar  obtained  in  the  latter  process 
would  contain  a  considerable  quantity  of  the  lower  aromatic 
hydrocarbons,  which  would  increase  its  value  under  certain 
conditions. — C.  A.  M. 

Petroleum  oil ;  Toxicity  of  the  gase^  formed  in  the  distillation 

of .     A  Scf.elbr  and  K.  Stauss.     Petroleum,  1913, 

8,  819—850. 

A  fatal  cas3  of  poisoning,  which  took  place  when  a  still 
containing  the  residue  from  a  distillation  of  petroleum 
oil  was  being  repaired,  was  found  to  be  due  to  the  presence 
of  carbon  monoxide.  Experiments  were  therefore  made 
to  determine  the  composition  of  the  gases  formed  in  a 
vacuum  still  at  different  stages  of  the  distillation  of 
petroleum  oil  residues,  and  the  following  results  were 
obtaim  <1  : — 


Shortly 

After 

Shortly 

after  the 

After 

distillation 

before 

beginning 

about 

of  about 

the  end 

of  dis- 

1 hour. 

a  third  of 

of  the  dis- 

tillation. 

the  oil. 

tillation. 

per   cent. 

per  cent. 

per  cent. 

per  cent. 

Carbon  dioxide.. 

3-5 

60 

30 

2-5 

Unsatu  rated 

hydrocarbons  . 

3-5 

12-0 

3-5 

16-5 

Carbon  monoxide 

16-0 

8-5 

16-5 

10-0 

Saturated  hydro- 

carbons   

77-0 

73-5 

77-0 

710 

No  oxygen  or  hydrogen  was  present  in  any  of  the  samples, 
but  there  were  traces  of  organic  sulphur  compounds  and 
from  0-6  to  0-7  per  cent,  of  hydrogen  sulphide.  The  pro- 
portion of  carbon  monoxide  in  the  gases  varied  with  the 
origin  of  the  residue.  Thus,  for  example,  the  following 
average  results  were  obtained  in  the  distillation  of  residues 
under  the  same  conditions : — From  Policiori  residue, 
80 ;  from  Bustenari  residue,  3-7  ;  Campina  residue 
(containing  paraffin  wax),  2-6  ;  and  from  Moreni  residue, 
1-1  per  cent,  of  carbon  monoxick\  In  other  respects 
the  gases  had  a  similar  qualitative  composition,  and 
contained  no  hydrogen  or  oxygen.  The  carbon  monoxide 
and  dioxide  appear  to  be  derived  mainly  from  the  decom- 
position of  the  esters  of  the  acids  in  the  residue.  Thus 
on  extracting  a  residue  with  alkali  hydroxide  solution  and 
subsequently  drying  and  distilling  it,  no  trace  of  carbon 
monoxide  or  dioxide  was  found  in  the  gases.  In  like 
manner,  unrefined  heavy  machine  oil  yielded  these  gases 
on  distillation,  whereas  after  refining  they  were  not 
detected.  Even  when  all  air  was  expelled  (by  means  of 
benzine  vapour)  from  the  retort,  carbon  monoxide  and 
dioxide  were  found  in  the  distillation  gases.  On  the 
other  hand,  atmospheric  oxygen  might  play  a  part,  as  was 
shown  by  the  fact  that  when  air  was  admitted  from  time 
to  time  into  a  flask  in  which  a  refined  machine  oil  was  being 
distilled,  the  evolved  gases  contained  carbon  monoxide  and 
dioxide,  whereas  thess  gases  were  not  produced  when 
the  oil  was  distilled  in  the  usual  way.  But  since  the 
gases  never  eontained  any  appreciable  quantity  of  nitrogen 
and  no  hvdrogen  (from  the  decomposition  of  the  methane), 
the  formation  of  the  carbon  monoxide  and  dioxide  was 
attributed  to  the  decomposition  of  the  acids  mentioned 
above. — C.  A.  M. 


Motor  spirit ;    The  future  of- 


-.  V.  B.  Lewes.  Chem. 
World,  1913,2,  111—113. 
The  imports  of  petrol  into  this  country  have  increased 
from  18  million  galls,  in  1905  to  80  million  galls,  in  1912, 
whilst  the  world's  production  of  crude  oil  has  only  increased 
from  28-5  to  50  million  tons.  The  principal  sources  of  the 
petrol  imported  in  1912  were  the  Dutch  East  Indies  and 
America, which  sent  to  this  country  46  and  16  million 
galls,  respectively.  The  surplus  available  for  export  from 
America  is  decreasing,  and  the  excess  of  demand  over 
supply  has  raised  the  price  of  crude  oil  at  the  oil -fields. 
Methods  are  available  for  increasing  the  yield  of  petrol 
from  the  crude  oil.  By  compressing  the  gas  which  escape  s 
from  the  oil  wells,  a  light  spirit  is  recovered  which  may  be 
mixed  with  the  fractions  of  higher  boiling  point.  The 
specific  gravity  of  petrol  used  for  motor  spirit  is  now  0-  <-U 
or  higher,  as  compared  with  0-680  when  the  supply  was 
greater  than  the  demand.  The  heavier  fractions  of  crude  oil 
may  be  converted  into  light  oils  by  distillation  in  contact 
with  catalvtic  agents  such  as  nickel,  or  by  "  cracking. 
One  proce'ss  in  use  consists  in  spraying  "solar  oil  (a 
heavy  fraction  from  American  petroleum)  with  water  into 
long  iron  retorts  packed  with  iron  filings  and  heated  to 
600°  C.  and  condensing  fractionally  the  vapours  obtained  ; 
100  galls,  of  "  solar  oil "  yield  39  galls,  of  petrol,  13  galls 
of  solvent  spirit  and  13  galls,  of  "varnish.  <  rude  oil. 
however,  cannot  be  a  lasting  source  of  supply  of  motor 
spirit,  The  quantity  of  motor  spirit  (benzol,  etc.)  aval JaW< 
from  gas-works  in  this  country  at  preaenl  is  only  oU.UUO 
galls,  per  annum,  whilst  8  million  -alls,  of  benzol  arc  re- 
covered in  coke-oven  plants  which  only  treat  12  pel  cent. 
of  the  coal  used  for  making  metallurgical  coke,  ne 
Scotch  shale-oil  industry  yield*  about  800.000  galb. 
of  motor  spirit  per  annum.  The  motor  spirit  of  the  future 
will  probably  Ik-  alcohol,  in  admixture  with  abort  10  p  r 
cent,  of  benzol. — A.  T.  L. 

Studies     on     oxidation.     Armstrong     and     Colgate. 
London  Section,  p.   391. 

The  agglutinating  power  of  re*,/*-.     Dunn.     See  Newoartfc 

ion,  p.  397. 

Gasworks  pitch   indu.strirs  and  rancr.     Ross  and   oil. 

See    III. 
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Patents. 

Cam  !</.     L    I.    l'homus.   Ho\  Like.  Cheshire,  and 

\      Hannav.    Liverpool.      Bag.    Fat.    9065.    April    17, 

mx 

KKtgcETTF.s  are  made  of  anthracite  "  duff  "  (small  grains 
and  powder).  96  to  97  p.-r  eent..  and  an  adhesive  mixture 
■king  of  7  parts  by  hulk  of  maize  or  equivalent  flour, 
1  part  of  powdered  or  small  asbestos  and  2  parts  of  powdered 
pitch  or  bitumen. — A.  T.  L. 

itoteb,  'ivd  th>>  like;    Manufacture  of 


from  waste  products.     A.  D.  Faroe,  Beckenham,  Kent. 
Tar.  18,736,  Aug,  1  ~>.  1912. 

[a  the  pr  •■  i  >-  lot  makiiiii  fuel  briquettes  from  town  refuse. 
etc..  dVeoribed  in  Kng.  Pat.  21.192  of  1911  (this  J.,  1912. 
275),  the  small  particles  of  incombustible  Bubstanoea  sueh 
as  dust.  a<hes.  ete..  are  separated  from  the  vegetable  and 
other  moist  material  in  a  rotary  cylindrical  screen  or 
|k-rforated  drum  having  pivoted  within  it  beaters  or 
vibrators  actuated  by  gravity,  which  cause  vibration  as  it 
rotates.  To  prevent  damage  to  the  screen,  striking  plates 
are  provided  against  which  the  beaters  come  in  contact  as 
thev  fall.— H.  H. 


Fuel;       Manufacture    of   agglomerated- 


L.    Mattel. 


Fr.  Pat.  448.601.  Sept.  23.  1912. 

Briquettes  are  made  with  about  7  percent* of  a  binder 
containing  dry  pitch.  5  parts,  tar.  1  part,  and  asphaltic 
ealeareous  material.  1  part. — A.  T.  L. 

oven    heat;      Apparatus  for   utilising .     E.    C. 

,  Chicago,  III.,    Assignor  to  Titlow  Waste  Heat 
Eton  .   I'niontowu,  Pa.     U.S.  Pats.    1,054.859  and   > 

J.V.o.   Mir    4.    191:?. 

(1,.  A  >tkamgexerator  is  mounted  above  each 
coking  chamber,  and  is  connected  with  the  steam-main 

-  wivel  joint  so  that  it  can  be  moved  a-sidt.-  in  a  horizontal 
arc  to  give  access  to  the  coking  chamber.       Each  steam- 

r    has   a   central    vertical    heating    flue    which,  ■ 
when  the  generate r  is  in  position,  forms  a    continuous 

with  the  central  opening   in  the  top  of  the    oven. 
12).   A   ■)  lerator   having   vertical  heating   flues   is 

c  uriad  on  a  truck  on  rail-,  on  the  top  of  the  oven,  so 
that  it  is  can  be  brought  over  the  central  opening  of  the 
oven  or  moved  to  one  side.  The  generator  is  fitted  with 
l  and  water:  pips  leading  to  the  fixed  steam 
and  w  if>  r  D  V   T.  L. 

t  coke-on  EL  Hughes,  Assignor  to  3emet-Solvay 

KU,    NY      I'.S.    Pat.    1,055,536,    Mar.    11, 
1913. 

A    RETuRT   coke-own    having    horizontal    beating    Hues    is 

.  led  with  a  pair  of  regenerators  located  below  the'  oven 

parallel  thereto,  and  with  two  waete  gas  flues  and  an 

air  fine  located  below  the  regenerators.     Each  I 

waste  ga«  flue  is  oonnected  with  one  CBgenerator  while 

nr  tlue  is  oonnected  with  both,  and  interconnected 

valve*  an-  provided  ->  that  the  connection*  between  the 

and    the    Hie-  Dchronously. 

— H.  H. 

/    of  ■ 


in     i  •  •  •  pta   '  ni    the 

top.    Ofenbau-Ge*.  m.  b.  H.    Fr.  Pat.  147,749,  June  19. 

1912.      Cnd-r  Int.   COOT.,   June   21    and   23,    191  I. 

Tub  rei  for  the  soke  are  eonetruoted    10  thai 

tbt;  water   II  admitted  at  the   bottom  and   is  allowed   to 
ris:  until  the  eofce  is  eovorcd,  thewatei  being  then  run  oil. 
The  wat<r  U  admitted  through  towvrea  fanned  by  over- 
lapping plates.    The  lower  part  of  the  n  »  ptat  le  ^  conical 
and  i-  •  1  <-.  (1  by  horizontal  doors  or  covers.     Th 
are  withdrawn  horizontaOy  for  discharging,  and  in  replacing 
otrnued   movement   of  the  ccntrolling 
■ember,  when  'le-  door  is  beneath  the  opening,  mo 
i  wedge  U-neath  the  door  M  as  to  hold  it  tightly  in  place. 
The   controlling   meaaber   acts   on   tin-    wedgi     through    a 
■.  that  the  rertii  d  pleasure  i->  applied   gradually. 
n    against  a  replaceable  frame   having  i 
seating  <-<\i>   of  V-.-v.-c  tion.      AT.  I,. 


Chamber  ovens  for  the.  production  of  coke  and  gas  ;   Method 

of  heating  regenerative .     Bunzlauer  Werke  Lengers- 

dorf  und  Co.     Ger.  Pat,  254.121,  Oct,  28,  1910. 

The  oven  is  heated  by  several  parallel  currents  of  heating 
gases,  the  groups  of  vertical  flues  being  connected  in  such 
a  manner,  that  the  paths  of  the  different  currents  are  of 
equal  length.  The  heating  flues  are  so  arranged  that  the 
ascending  currents  of  heating  gases  in  one  group  are 
bet  ween  the  ascending  and  descending  current  s  respectively 
of  another  group. — A.  S. 

Shaft  furnace,  with  external  and  internal  heating,  for  the 
coking  and  gasification  of  coal.  J.  Liitz.  Ger.  Pat. 
255,907,  May  18,  1912.  Addition  to  Ger.  Pat,  250,570 
(aae  this  J.,  1912.  1172  ;  also  Ger.  Pat.  252,154,  this  J., 
1913,  77). 

A  heat  exchanging  device  for  preheating  the  air  supply 
to  the  inner  heating  Hues  is  disposed  in  the  central  part 
of  the  furnace. — A.  8. 

Coke  oven  ;    Regenerative for  alternate  heating  with 

coke-oven  gas  or  low-grade  gas  [e.g  blast-furnace  gas], 
with  two  regenerators  each  for  air  and  gas.  Dr.  C.  Otto 
und  Co.,  Ges.  m.  b.  H.     Ger.  Pat.  256,023,  March  3, 1912. 

The  air-regenerators  are  disposed  on  one  side  and  the  gas- 
regenerators  on  the  other  side  of  the  oven,  so  that  they  can 
alternately  be  placed  in  communication  with  the  same 
air-  or  gas-distributing  main  respectively.  In  each  of  the 
upper  horizontal  conduits  there  is  a  movable  division 
wall,  so  that  varying  proportions  of  the  waste  heat  can  be 
supplied  to  the  air-  or  gas-regenerators.  By  means  of 
suitable  dampers  the  oven  can  be  heated  either  by  a 
low-grade  gas,  such  as  blast-furnace  gas,  or  by  coke-oven 
gas,  or  a  suitable  mixture  of  the  two. — A.  S. 

Backlighting  in  combustible  gaseous  mixtures ;    Prevention 

of .     W.  A.  Bone,  Leeds,  Yorks,  and  C.  D.  McCourt, 

London.     Eng.  Pat.  6738,  Mar.  19,  1912. 

Ix  the  process  of  surface  combustion  (see  Eng.  Pat. 
29:430  of  1909,  this  J.,  1910,  1448)  a  combustible  mixture 
is  supplied  at  a  speed  greater  than  the  speed  ot  back- 
ignition  to  a  bed  of  refractory  material  in  which  com- 
bustion takes  place.  In  order  to  check  the  backward 
progress  of  the  flame,  if  the  speed  of  supply  accidentally 
falls,  the  supply  T)ipe  is  interrupted  by  an  air-tight  casing 
containing  a  diaphragm  of  porous  refractory  material 
through  which  the  gas  must  pass.  When  the  flame  reaches 
this  point,  combustion  takes  place  in  the  surface  layers 
of  the  diaphragm,  and  the  flame  is  not  propagated  further 
along  th';  supply  pipe.  The  heat  of  the  combustion  at  this 
j)  lint  may  fuse  a  wire  and  so  close  a  valve  in  the  supply 
pipe  and  sound  an  electric  bell.  The  porous  diaphragm 
is  constructed  as  described  in  Eng.  Pat.  25,808  of  1909 
(this  J.,  1910,  1448).  The  invention  may  also  be  applied 
to  Steam-boilers  fired  by  surface-combustion  as  described 
in  Eng.  Pat.  4362  of  1910  (this  J.,  1911,  406).— A.  T.  L. 

Propagation  <>f  flames  along  conduits  carrying  comlustiblt 

mixtures  ;    Prevention  of  backward .     A.  C.  Ionidcs, 

jun...  London.     Eng.  Pat.  12,346,  May  24,  1912. 

The  conduit  is  provided  with  a  section  in  which  the  gas 
is  .spread  into  a  thin  layer  inoh  that  a  flame  passing 
through  it  would  be  cooled  ami  extinguished.  This  layer 
must  be  not  more  than  ,',,  in.  for  a  mixture  of  petrol 
rapoui  and  air,  or  l„  in.  for  a  mixture  of  coal  gas  and 
air.  Further,  this  narrow  passage  meet  -.  the  conduit 
at  right -angles  so  that  the  flame  undergoes  a  sudden 
i  bange  in  direction,  and  in  order  to  proven!  undue  resist 
anee  the  narrow  passage  is  at  all  points  of  equal  seel  ional 
area  to  the  conduit.— A.  T.  L. 

Propagation  of  a  flame  along   a   conduit   conveying   ""»• 

l> a slihle  gaseous  mixture ;   Means  for  preventing  the  ba 

nurd .     A.  C.    Jonides,   jun.,   London.       Eng.    !'■»•• 

11,717,  June    >\,    1912. 

The  apparatus  coinpris  s  a  liquid-seal,  preferably  of  ca 
oil,  tie-  current  of  gaseous  mixture  passing  down  a  vertical 
pipe  which     is  open  at    its  lower  end  and  dips  into  the 
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liquid.  A  valve  mounted  on  a  vertical  spindle  and 
immersed  in  the  liquid  is  arranged  beneath  the  open  end 
of  the  dip  pipe.  On  the  occurrence  of  a  back-fire,  the 
pressure  in  the  outlet  compartment  of  the  liquid-seal 
device  forces  liquid  up  the  inlet  pipe  and  closes  the  valve. 
A  spring  catch  holds  the  valve  closed  and  the  valve  when 
closed  in  this  manner  is  sealed  with  liquid  at  both  sides 

—A.  T.  L. 

Gas  producers.  P.  A.  J.  Cousin,  Loos-lez-Lille.  France. 
Eng.  Pat.  23.256.  Oct.  11,  1912.  Under  Int.  Conv., 
Oct,  17,  1911. 

The  producer  is  arranged  above  an  inverted  conical 
water-trough  and  the  fuel  column  rests  on  the  bottom 
of  this  trough.  The  air-blast  is  admitted  through  a  central 
conical  tuyere  which  is  covered  by  the  water.  By  this 
arrangement,  the  clinkers  are  rendered  spongy  and  easily 
breakable,  so  that  they  readily  descend  into  the  ash-pit 
and  can  be  removed  by  a  conveyor.  The  casing  of  the 
producer  dips  into  the  water  so  as  to  form  a  seal  for  certain 
pressures.  A  deeper  s?al  is  formed  for  higher  pressures 
by  a  movable  annular  bell  which  dips  into  the  water 
trough  and  into  an  annular  trough  formed  on  the  outside 
of  the  producer  casing.  The  tuyere  for  the  blast  is  fitted 
with  interchangeable  caps  having  apertures  at  different 
heights,  so  that  the  blast  can  be  admitted  at  different 
levels  below  the  surface  of  the  water.  A  draught  is  main- 
tained when  the  producer  is  shut  down  by  means  of  a 
small  air-inlet  pipe  above  the  level  of  the  water. — A.  T.  L. 


Suction    gas   producers ;     Open    hearth 


Sir    K.    I. 


Crosslev  and  F.  Fielden,  Manchester.     Eng.  Pat.  26,127, 
Nov.  14,  1912. 

The  producer  has  a  stepped  circular  fire-grate,  open  all 
round  to  the  atmosphere.  The  grate  comprises  a  number 
of  annular  plates  arranged  one  above  the  other,  resting 
on  brackets  on  the  columns  which  support  the  producer, 
the  smallest  plate  being  at  the  bottom.  These  plates 
have  flanges  at  the  edges  and  may  also  have  grooves  or 
channels  formed  in  the  upper  surface.  Water  is  run 
directly  on  to  the  uppermost  plate  of  the  grate,  and  any 
water  not  evaporated  rhcre  passes  to  the  next  lower 
plate-  A.  T.  L. 

Oqe  producers.     Sir  K.  I.  Crossley  and  F.  Fielden.  Man- 
chester.    Eng.  Pat.  26,128,  Nov.   14,  1912. 

An  automatic  ash-ejector  for  producers  using  pit-head 
slack  or  other  fuel  containing  much  ash.  comprises  a 
reciprocating  table  placed  below  the  conical  grate  and 
worked  at  a  regular  but  adjustable  speed.  One-half 
of  the  basket-shaped  conical  grate  is  extended  downwards 
to  the  surface  of  the  reciprocating  table  to  act  as  a  scraper 
and  prevent  the  ash  being  carried  back  with  the  table 
on  its  return  movement,  and  an  auxiliary  scraper  is  fixed 
behind  this  half  of  the  grate  so  as  to  remove  any  ash  falling 
through  the  grate-bars  behind  the  first -mentioned  scraper. 

—A.  T.  L. 

Gr- ;  Process  of  miking — • — .  W.  G.  Laird,  Washington, 
D.C.,  Assignor  to  The  Improved  Equipment  Co.,  New 
York.     U.S.  Pat.   1,055,334,  March  11.  1913. 

Finely  divided  gas-making  material,  suspended  in  a  non- 
oxidising  gaseous  medium,  is  subjected  to  radiant  heat 
by  b<in_f  passed  between  heated  walls,  in  a  chamber. 
A  whirling  motion  is  imparted  to  the  mixture  by  intro- 
ducing: at  various  points,  jets  of  heated  gas.  which 
are  directed  along  the  heated  walls  transversely  to  the 
direction  taken  by  the  mixture. — W.  H.  ('. 

Gas ;    Process   of  manufacturing .     M.    W.    Murray, 

Assignor  to  G.  H.  Rosenblatt,  New  York.     U.S.   Pat. 
1,056,045,  March  18.  1913. 

Steam  impregnated  with  a  finely  divided  hydrocarbon   is 

passed  through  hollow  electrodes  into  the  interior  of  an 
electric  are,  which  is  maintained  between  (dec*  redes.  The 
steam  is  decomposed  and  the  hydrocarbon  gasified,  and 
the  resulting  gas  is  caused  to  pass  from  the  chamber 
which   surrounds   the   electrodes   through   a    water    seal. 

— W.  H.  ('. 


Gas     producer*.     Farnham's     Patents.     Ltd.     Fr.      Pat. 
448.454,  Sept.   12,   1912. 

The  producer,  which  can  be  worked  by  suction  or  by 
pressure,  is  of  the  underfeed  type  and  comprises  a  main 
body  portion  lined  with  tire-brick  and  a  short  lower  portion 
formed  by  an  annular  steam-generator.  The  fuel  column 
is  supported  on  a  horizontal  grate  of  diameter  equal  to 
that  of  the  producer,  and  this  grate  can  be  raised  and 
lowered  by  means  of  gearing  driven  from  an  electric  motor. 
To  charge  the  producer  when  in  operation,  the  grate  is 
raised  as  far  as  the  top  of  the  steam-generator,  and 
horizontal  plates  are  inserted  between  the  main  and 
lower  portions  of  the  producer  so  as  to  form  a  temporary 
support  for  the  fuel.  The  grate  is  then  lowered  and  the 
charge  of  fresh  fuel  is  fed  on  to  it.  the  horizontal  plates 
being  then  withdrawn. — A.  T.  L. 


Blastfurnace    gas :     Process  for    increasing    the    calorific 

power  of .     W.    Zimmermann.     Fr.    Pat.   448.555, 

Sept.  20.  1912. 

The  gas  is  admitted  above  the  column  of  coke  in  a  coke- 
oven.  The  carbon  dioxide  in  the  blast-furnace  gas  is 
reduced  by  the  incandescent  coke  and  by  the  hydrogen 
in  the  coke-oven  gas,  whereby  a  gas  rich  in  carbon 
monoxide  is  obtained,  suitable  for  heating  furnaces  or  for 
the  production  of  motive  power.  The  coke-oven  gas  is 
cooled,  and  the  yield  of  by-products  is  therefore  increased. 

— A.T.  L. 


Gas  producer.     F.  Heller.     Ger.  Pat.  256.727    March  29. 

1912. 

By  the  introduction  of  steam  in  the  clinkering  zone  of  a 
gas  producer,  a  loss  of  heat  is  caused  in  other  parts  of 
the  producer  traversed  by  the  gases.  In  order  to  make 
up  for  this  loss  of  heat,  one  or  more  additional  supplies 
of  air  are  provided,  the  additional  air  inlets  being  arranged 
at  that  zone  of  the  producer  where  the  enclothermic 
processes  causing  the  loss  of  heat  occur.- — A.  S. 

Acetylene  storage  tank.  J.  H.  James,  Pittsburgh.  Pa., 
Assignor  to  Searchlight  Gas  Co..  Chicago.  111.  U.S.  Pat. 
1,055,915,  Mar.  11,  1913. 

The  tank  is  filled  with  the  pith  of  plants  of  the  order 

Gramineai  together  with   infusorial  earth,  a   hinder,  and 

a  solvent  for  acetylene  gas. — A.  T.  L. 

Gases;    Separation  of  hydrogen  sulphide  from .     K. 

Burkheiser.     Fr.  Pat.  448.728,  Sept.  11.  1912.     Under 

Int.  Conv.,  Sept.  12  and  26,  1911. 
The  hydrogen  sulphide  is  absorbed  by  a  solution  oi 
alkali,  and  the  alkali  is  recovered  by  treating  the  sulphide 
with  hvdrated  iron  oxide.  The  process  may  also  be 
carried  out  by  passing  the  gas  through  a  washer  which  is 
supplied  with  a  solution  of  alkali  and  an  emulsion  of 
hvdrated  iron  oxide  at  the  same  time.  The  alkali  may 
consist  merely  of  the  ammonia  present  in  the  gas.  the 
washer  being placed  immediately  after  the  tar-separator. 
The  spent  oxide  is  separated  from  the  alkali  by  filtration, 
and  may  be  used  to  furnish  sulphur  dioxide  or  fcnoxide 
for  the"  ammonia  scrubbers.  In  order  to  prevent  the 
formation  of  insoluble  ferroevanides.  sulphur  IS  add.  a  to 
the  alkaline  solution,  whereby  polysulphides  are    forme. i 


and  the  cyanogen  is  absorbed  in  the  form  of  thweyan  i 

A.     I  •    Li. 

Gas  washer.     L.  SmuMcrs  A  Co.,  M.-.  hmenfab.ik  Jaffa. 

Ger.  Pat.  253,810,  Jan.  4.  1911. 
Tiik  washer  comprises  ■  routing  drum  provided  m 
with  suitable  packing  mat.  rial.     On  the  centxal  shafi 
it  bucket-wheel  which  takes  up  the  washing  liquid  from 
the   lower   part    of   the   drum   and   distributes    it    ovei    tin- 

packing  material.     On  the  huh  ,,f  the  shaft  there  are 
guiding  plates  by  which  the  descending  washing  liquid  is 
directed  inwards  on  to  the  packing  material  in  the  lower 
half  of  the  drum.      \   8 
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Ammonia  from  coal  distillation  gate*  ;    Process  for  the 

OViry  0j .     C.  Still.     Ger.  Pat.  255,432,  Dec.  4, 

1910. 
Two  aaturaton  arc  used,  the  Bra!  for  the  cooled  gases  and 

the  second  for  the  vapours  evolved  on  distilling  the  gas 
liquor.  The  whole  of  the  acid  required  for  the  absorption 
of  the  total  ammonia  is  introduced  into  the  second 
saturator.  and  the  acid  solution  from  this  saturator  is  led 
into  the  tirst  In  this  way  solid  ammonium  sulphate  is 
««  panted  only  in  the  Brat  saturator. — A.  S. 

Coil    distillation     gates;      Process    for    the    simultaneous 
Monition  of  hydrogen  sulphide,  ammonia,  and  cyanogen 

m    crude .     L.    Bergfeld.     Ger.     Pat.    255,593, 

Aug.  24,  1910. 
The  purifying  material  consists  of  dehydrated  coppei 
sulphate  or  a  mixture  of  salts,  r.e/..  alkaline-earth  sulphates 
or  chlorides,  which  combine  with  ammonia  but  not  with 
hydrogen  sulphide,  with  metallic  oxides  capable  of  com- 
holing  w  it  h  hydrogen  sulphide.  It  is  treated  with  ammonia 
before  use.  The  reaction  which  takes  place  is  of  the 
type:  H.>  NH,+<  aso4.NH3=CaS+'NH4),S04.  At 
the  same  time  aome  sulphurous  acid  (which  is  fixed  by 
the  purifying  material)  and  sulphur  arc  also  formed 
according  to  the  equation:  S03+H2S  =  H,0+S02+S. 
When  the  purifying  material  is  exhausted,  it  is  heated, 
with  regulated  j  f  air.   whereupon  the  following 

urs  : — 

CaS+(XH4)..S04-f30=CaS04+S02-t-H20  +  2NH3. 

Ammonium  sulphite  with  1  mol.  of  water  of  crystallisation, 
i^  deposited  in  the  receiver,  and  in  presence  of  air  is  rapidly 
:    to    ammonium    sulphate    with   gentle    warming. 
D  in  the  crude  gas  is  fixed  by  the  purifying  material 
-    aprons  ammonium  cyanide,  which  during  revivification 
yield-  ammonia  and  carbon  dioxide,  any  thioeyanate  giving 
ammonia,    carbon    dioxide,    and    sulphur    dioxide.     After 
ring  the  purifying  material  the  coal  gas  may  be  further 
purified   by  leading  it    over  alkali-  or  alkaline  earth  sul- 
phide s.  and  if  nece  ssary  over  sodium-amalgam. — A.  S. 

Mineral  oil  •■  of into  wlatile  spirit.     The 

New   Oil   R'-finint:   Pre  i    98,    Ltd.,   London,  and   R.  G. 
-on.  Glasgi  w.     Bag.  Pat.  28,460,  Dec.  18,  1911. 

Oil.  and  water  in  the  proportion  of  about  3  to  1,  both  in 
liquid  *tate.  are-  introduced  inte>  a  ohamber  which  is 
kept  mperaturc  of  I000e  to  1200c  F.  (538'— 649'  C), 

thn  chamber  Ix-ir.;:  packed  with  B  refractory  metal,  alloy 
er  material,  mcfa  as  carbide  of  iron,  copper,  aluminium 
or  an  alloy  thereof,  bauxite,  broken  brick,  coke-,  charcoal, 
or  aluminium  oxide.  Air  is  excluded  from  the-  chamber. 
The-  resulting  rapouri  are-  condensed,  and  the  pre  duct  is 
ifieel.     In  a  modification,  the  oil  is  introduced  as  a 

our   and   the-   wate-r   hi   introduced   in   the-    liquid   state. 

Pat.  13,675  of  1908  (this  J.,  1909,  133)  is  referred  to. 

—A.  T.  L. 


[Mineral]  r,il*  toUMe  in  water  ;  Process  for  manvfacturing 

.    A.    J.    Boult,    London.     From    ('hem.    Fabrik 

\v<  atend,  Charlottrnburg,  Germany.    Eng.  Pat.  0825, 
19,  1912. 

UA    Pat.    1,042,915  of  1912 ;    this  JM  1912,  1178. 

Th>  ••   of  the-  product i  may  be-  increased  by  ad- 

mixture    with     alkali    or    alkaline-earth    hydroxides    or 
( arbonatea-  T.  F.  B. 


'•n*  ;     Man  ,i far I, ir<  of 


\v.  M.  Burton,  Chicago, 
II!.,  Assignor  to  Standard  Oil  Co.,  Whiting,  bid.     I  .8. 

•  I  94) 7,  Jan.  7,  1913. 

Liquid  parafina  from   petroleum  distillation  having  a 

boiling  pomt  e,f  590    I     (260  C.)  and  ovei  an    converted 

low-boiling  prodseta  <<f  the  aam   leriea  by  distilling 

e.ff  the  volatile  coi  at   -i  temperature  of  fre.m 

i:.i   <    |  and  a  pr-  leure  e,f  fr<  m 
it  a  similar  pri  arori 

•  rinilat if  r  -    of    gas    m    the-   conder.aed    products    art 

from   time-  te<  t  irnc.-    H.  M. 


"  Natural-gas  gasolene  "  ,•  Process  of  refining .    W.  O. 

Snelling,  Assignor  to  American  Gasol  Co.,  Pittsburgh,  Pp. 
U.S.  Pat.  1. 056,845,  Mar.  25,  1913. 

The  gasolene  is  distilled  and  the  vapour,  under  a  pressure 
of  at  least  2  atmospheres,  is  passed  through  a  series 
of  conde'iis'rs,  each  of  which  is  kept  at  a  temperature 
just  below  the  boiling  point  (at  that  pressure)  of  the 
fraction  to  be  condensed. — A.  T.  L. 


Pa  raffia    compositions ;     Apparatus    for    expressing    the 

fluids    out    of and    separating    the    scale    therefrom. 

J.   Hansan,    Texas    Citv,    Tex.      U.S.   Pat.    1,054,839, 
Mar.  4,  1913. 

Ax  apparatus  for  separating  wax,  etc.,  from  paraffin 
distillates  consists  of  a  series  of  narrow  cylindrical  chamber!? 
each  having  an  inner  perforated  tube  fitted  with  a  screen 
and  straining  cloth  through  which  the  distillate  is  forced. 
A  worm  shaft  for  removing  the  solid  material  passes 
through  the  chambers. — H.  H. 


Asphalt  [Asphaltitm] ;   Process  of  producing- 


.  W.  M. 
Burton,  Chicago.  111.,  Assignor  to  Standard  Oil  Co., 
Whiting,  Ind.     U.S.  Pat.  1,055,707,  Mar.  11,  1913. 

The  liquid  portions  of  paraffin  distillates  having  a  boiling 
point  of  upwards  of  500°  F.  (200°  C.)  are  distilled  at  a 
temperature  of  from  650°  to  850°  F.  (343°— 454°  C.  i 
under  a  pressure  of  from  4  to  5  atmospheres  maintained 
by  means  of  the  volatile  constituents  until  the  volume 
of  the  liquid  has  been  reduced  to  about  40  or  50  per 
cent,  of  its  original  volume.  The  liquid  residue  is  then 
drawn  off  and  subjected  to  a  temperature  of  from  500° 
to  700°  F.  (260°— 371°  C.)  under  substantially  atmospheric 
pressure  in  an  inert  atmosphere  until  the  major  portion 
has  been  distilled  off.  The  asphaltic  residue  is  finally 
allowed  to  cool. — H.  H. 


Asphalt  [Aspha'Jum] ;   Process   of   ranking 


R.  C. 


Dundas,    Los    Angeks,     Cal.,    Assignor     to     Dundas 
Engineering  Co.     U.S.  Pal,  1.056,980,  Mar.  25,  1913. 

Crude  petroleum  is  caused  to  flow  by  gravity  over  a  series 
of  undulating  plates  in  a  vacuum  chamber,  the  apparatus 
being  heated  so  that  the  lighter  products  are  evenly 
expelled  and  the  liquid  gradually  thickened,  and  the 
liejuid  is  then  allowed  to  fall  in  thin  streams  over  a  series 
of  baffles  in  a  second  vacuum  chamber,  so  as  to  liberate' 
the  "  nascent  vapours." — A.  T.  L. 


Petroleum  ,    Apparatus  for  refining 


-.  F.  W.  Holmes 
and  E.  C.  B&sdeli,  Pittsburgh,  Pa.  U.S.  Pat.  1,055,747, 
Mar.   11,   1913. 

The  crude  petroleum  enters  the  still  through  a  scries  of 
jackets  acting  as  condensers  for  the  vapours  from  the 
still.  The  pipes  for  the  vapours  progressively  decrease 
in  si/.e.  and  traps  are  provided  between  each  successive 
pair  ',f  condensers,  by  means  of  which  the  condensed  dis- 
tillate  can   be  drawn  eiff  according  to  its  specific  gravity. 

—II.  H. 


ElateriU  ;    Process  and  apparatus  for  treating .     J.  C. 

Reiss,  Colorado  Springs,  Colo.,  Assignor  to  The-  Hydro 
Carbon     Co.     U.S.     Pats.     1,057,093     and    1,057,094, 
Mar.  25,  1913. 

(1)  Tin:  crude  hydrocarbon  is  ground  and  mixeel  with 
lifiiiiel  hydrocarbons,  and  the  mixture  is  allowed  to  fall 
freely  through  a  chamber  lined  with  refractory  materiel. 
A  flame:  is  established  near  t  he- 1  op  e.f  this  chamber,  so  t  hat 
the-  hvdroearbon  is  ignited  and  continues  te>  burn  as  it 
falls.  The  hydrocarbon  is  allowed  to  fall  until  il  burni 
itself   out.     (2)  The-   crude   hydrocarbon   is  ground   and 

mixeel  with  lifiiiiel  fuel,  anei  the-  mixture-  is  fed  on  to  fl  rne.v- 

ing  vurface  aucfa  as  the  surface  e,f  a  rotating  drum,  on 

arnica  i'  iJ  ignited  and  alleiwe-el  te>  burn  freely  until  ■ 
burns  itself  out,  the  re  sielue-  being  continuously  rem'- 

— A.  T.  L 
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Petroleum  and  petroleum  residue*;  Treating — ■ — .  J.  A. 
Dubbs.  Los  Angeles,  Cal.  U.S.  Pat.  1,057,227,  Mar.  25, 
1913. 

Petrolffm  or  its  residues  are  heated  until  the  lighter 
constituents  have  been  expelled,  and  then  blown  with  air 
and  steam  in  regulated  quantities  so  as  to  obtain  an 
asphaltic  product.  Either  air  or  steam  may  be  admitted 
first,  followed  in  either  casa  by  a  blast  of  mixed  air  and 
steam.  The  quantities  of  air  and  steam  are  varied  in  order 
to  obtain  harder  or  softer  products. — A.  T.  L. 

Petroleum ;  Apparatus  for  use  in  connection  with  the 
refining  of— — .  C.  I.  Robinson,  West  New  Brighton, 
N.Y.,  Assignor  to  Standard  Oil  Co.,  Bayonne,  N.J. 
U.S.  Pat.  1,057,395,  Mar.  25,  1913. 

A  still  for  crude  petroleum  is  provided  with  two  gas- 
outlet  mains,  one  of  which  leads  to  a  condens?r  and  thence 
to  a  burner.  The  hydrogen  sulphide  in  the  gas^s  which 
pass  through  the  condens?r  is  burned  to  sulphur  dioxide 
and  suitable  apparatus  is  provided  for  converting  the 
sulphur  dioxide  into  sulphuric  acid.  The  other  gas 
outlet  from  the  still  is  used  when  it  is  not  desired  to 
utilise  the  sulphur  in  the  gas. — A.  T.  L. 

Mineral  oils,  wax,  tar,  and  similar  substances  ;   Process  of 

treating .     M.    Melamid  and   L.    Grotzinger.     First 

Addition,  dated  Sept.  30,   1912,  to  Fr.   Pat.  443,650, 
May  10,  1912  (this  J.,  1912,  977). 

The  method  of  purifying  oils,  etc.,  by  means  of  phosphoric 
acid  or  a  mixture  of  this  acid  with  pyrophosphoric  and 
phosphorous  acids  described  in  the  chief  patent,  is  stated  to 
be  particularly  effective  if  carried  out  at  temperatures  of 
from  300°  to  400°  O.  In  an  example,  a  mixture  of  1000 
kilos,  of  crude  petroleum  with  100  kilos,  of  phosphoric 
acid,  or  with  65  kilos,  of  this  acid,  10  kilos,  of  pyrophos- 
phoric acid,  and  2  kilos,  of  phosphorous  acid,  is  heated  to 
350°— 400°  C.,  and  the  purified  oils  either  distilled  off 
in  the  usual  way  or  separated  from  the  residue  by  decanta- 
'.ion  after  standing.  From  the  residue  is  extracted  about 
20  per  cent,  of  a  substitute  for  oil  of  turpentine,  while 
tho  remainder  forms  a  pale  and  inodorous  resinous  bodv. 

— H.  H. 

Naphtha,  mineral  oils,  paraffin,  and  ceresine  ;    Process  for 

treating  distillation   products  nf ..     G.    Petroff.     Fr. 

Pat,  448,207,  Aug.  31,  1912. 

A  process  for  purifying  mineral  oils  consists  in  treating 
them  in  the  usual  manner  with  concentrated  or  fuming 
sulphuric  acid,  separating  the  acid  layer,  and  washing 
the  product  with  alcohol,  acetone,  or  a  similar  solvent, 
cither  pure  or  mixed  with  water,  before  finally  treating 
with  alkali.  The  treatment  with  alcohol,  etc.,  removes 
the  sulphonic  acids  which  cause  the  formation  of  an 
emulsion  when  the  acid-treated  oil  is  shaken  with  alkali 
without  such  treatment,  so  that  the  purification  is  quicker 
and  more  complete.  The  sulphonic  acids  may  he- 
recovered  as  a  by-product.  In  an  example,  400  kilns. 
of  40  per  cent,  alcohol  are  used  for  treating  10.000  kilos, 
of  mineral  oil. — H.  H. 


Oils  ;     Process   and  apparatus  for   refining- 


-.     R.    A. 
Domes.     Fr.    Pat.    448,658,    Dee.    1,    1911. 

The  process  consists  in  passing  a  mixture  of  the  oil  vapour 
and  superheated  steam  through  a  series  of  condensers 
maintained  at  successively  reduced  temperatures  and 
pressures  by  means  of  which  solid  bodies  and  the  heavier 
liquid  fractions  are  removed  in  succession.  —  H.  H. 


Bituminous  mineral*  ;  Apparatus  for  the  utilisation  of - 
H.  Schillbach.     CJer.  Pat.  255,812,  April  27,  1909. 


The  material  is  heated  in  a  retort  to  drive  off  the  volatile 
matter,  and  the  non- volatile  Bolid  residue  falls  from  the 
retort  into  a  furnace,  the  gases  from  which  circulate 
around  the  retort.  The  retort  is  provided  at  the  bottom 
with  a  funnel  fitted  with  a  grating,  through  which  the 
melted  bitumen  flows  into  an  outlet  pipe. — A.  S. 


Fuel ;  Process  for  the  production  of  a  weatherproof  car- 
bonaceous   of  permanent    shape    and  for    rendering 

innocuous  the  sulphur  contained  in  the  coal.  E.  Pollacsek, 
Florence,  Italy.     Eng.  Pat.  8865,  April  15,  1912. 

See  Fr.  Pat.  442,556  of  1912  ;  this  J.,  1912,  913.— T.  F.  B. 

Gas  retorts  ;  Means  for  heating  vertical .  H.  J.  Too- 
good,  Assignor  to  R.  Dempster  and  Sons,  Ltd.,  Elland. 
U.S.  Pat,  1,055,837,  March  11,  1913. 

See  Eng.  Pat.  16,825  of  1911  ;  this  J.,  1912,  805.— T.  F.  B 

Water-gas  ;   Means  for  the  manufacture  of  carburetted . 

L.  D.  Carroll,  Richmond,  Va.,  Assignor  to  A.  G.  Glasgow, 
Richmond,  Va..  and  Westminster.  U.S.  Pat.  1.055,317, 
March  11,  1913. 

See  Eng.  Pat.  28,763  of  1910  ;  this  J.,  1911 ,  1303.— T.  F.  B. 

Process  for  increasing  the  stability  of  finely -divided  calcium 
carbide.     Fr.   Pat,   448,077.     See  VII. 

Utilisation  of  the  ivaste.  of  manufacture  of  calcium  carbide. 
Fr.  Pat.  448,078.     See  VII. 

Manufacture     of    alkali    sulphides.     Fr.     Pat.     448,927. 

See  VII. 


Detectors  of  coinlustible  gases.  Eng.  Pats.  27,281  of  1911. 
1469  and  15,677  of  1912,  and  3002,  4003.  and  4004  of 
1913.     See  XXIII. 

Apparatus  for  automatically  analysing  a  gas  or  gaseous 
mixture  volumetrically  and  recording  the  same. "  En". 
Pat.  5039.     See  XXIII. 

Apparatus  for  analysing  gases.     Eng.    Pat.    11,679.     See 

XXIII. 

Calorimeter.     U.S.   Pat.   1.055,699.     See  XXIII. 


IIB.—  DESTRUCTIVE  DISTILLATION ; 
HEATING;  LIGHTING. 

Patents. 

Wood,  pail,  and  other  substances  ;   Apparatus  for  distilling 

.     A.  R.  Tattersall,  London,  and  A.  P.  J.  Archbold. 

Barking.     Eng.  Pat.  5343,  March  2,  1912. 

A  self-contained  metal  retort  for  distilling  wood,  etc., 
consists  of  a  cylindrical  metal  body  surrounded  by  a  metal 
jacket  and  having  charging  doors  at  the  sides,  a  fire-box 
at  the  bottom,  and  flues  passing  through  the  centre  of  the 
retort.  The  products  of  distillation  are  led  to  the  con- 
densers through  the  jacket  space,  and  when  two  or  more 
retorts  are  used  in  conjunction,  the  distillation  products 
from  the  retorts  which  are  being  heated  are  passed  through 
the  jackets  of  those  which  are  being  charged,  so  that  the 
material  therein  becomes  dried  and  preheated  before 
being  distilled. — H.  H. 

Electrodes  for  arc  lamps.  The  British  Thomson-Houston 
Co.,  Ltd.,  London.  From  General  Electric  Co..  Schen- 
ectady, N.Y.,  U.S.A.     Eng.  Pat.  11,792.  May  17.  1912. 

The  steadiness  of  arcs  of  the  flaming  or  luminous  type  is 
increas?d  if  the  electrode  contains  a  cyanide  or  a  material 
containing  the  cyanogen  group.  It  has  been  found  that 
the  objection  due  to  the  poisonous  nature  of  t  lie  gfl 
given  off  by  cyanides  can  be  avoided  by  using  metallic 
cyanamides".  In  one  example,  electrodes  arc  formed  bj 
mixing  in  a  finely  divided  condition  calcium  cvanamid.- 
150  parts,  titanium  oxide  260  parts,  cryolite  180  parts, 
and  carbon  800  parts.  A  suitable  binding  material  such 
as  pitch  is  added,  and  the  mixture  Squirted  and  baked  in 
the  usual  manner. — H.  H. 


4  K, 


Cx.  III.— tar  and  tar  products. 


[April  30,  1913. 


FUawtaUt  .    M  ''od  of  wunujaeturimg  ekctrir.  incandescent 

hmp .     K.  H.  Bailey,  Leeds,  and  H.  F.  McDowell, 

Bjurogate.     Eng.   Pat.  20,621,  Sept.   10.    1912. 

A  in  oiknt  combining  the  advantages  of  carbon  and 
metallic  filaments  is  formed  from  an  ordinary  carbon 
rihtiiii-nt  of  fine  sectional  ana  by  immersing  it  ii  a  con- 
g&antly  agitated  solution  of  hydrocarbon  liquids  and 
refractor]  oxides  and  passing  a  high  tension  current 
through  the  filament.  An  exterior  sheathing  of  fine  carbon 
and  refractory  oxide  particles  is  thus  deposited  upon  the 
filament.  (Refcrerce  is  directed  to  Pats.  5790  of  1891. 
.1213  and  16,534  of  1896,  S434  of  1900.  and  SS!H  and  14.89S 
of  1905  :  this  J..  1801,  1)77  ;   1906,  :»27,  91S.)— H.  H. 

Imrumdeseemct  mantles  of  artificial  *ilk  ;    Manufacture  of 

— .     F.  Wirth.     Or.   Pat.  254,496,  July  21,  1911. 

After  the  mantle  has  been  impregnated  and  the  thorium 

precipitated  as  hydroxide  in  known  manner,  the  cerium 

i-  converted  into  compounds  of  a  higher  stage  of  oxidation 

by  treatment  with  a  basic  or  neutral  solution  of  compounds 

ible    of    absorbing    oxygen    from    the    air.     Alkaline 

pyrogallate  or  sodium  hydrosulphite  solution,  or  a  solution 

•  f  tannin  in  pyridine  are   mentioned   as  suitable  for  the 

purpos  -.     The  precipitation  of  the  thorium  as  hydroxide 

may  in  s  inn  be  effected  by  the  same  reagent.     If 

-    iution  of  tannin  in  pyridine  be  used,  no  subsequent 

ing  is  needed. — A.  S. 

Electrode  [for  arc  limps].  G.  \V.  Elmen.  Schenectady, 
Assignor  to  Genera]  Electric  Co.,  New  York.  U.S.  Pat. 
l.o  Man  h  2o,  1913. 

<f.e  Bug.  Pat.  21. Mo  of  1906  :this  J.,  1907,  1132.— T.  F.  B. 

Incandescent    mantles   for    gas-lighting  :      Manufacture    of 

.     A.    H.    Williams.    Hvde    Park,   South  Australia. 

C.S.  Pat.  1,057,312,  March  25,  1913. 

K     Pat.  4i:..980of  1910;  this  J.,  1910,  1294.—  T.  F.  B. 

l'r> [Miration  of  metals  and  metallic  oxides  in  a  finely-divided 
riition.     Ger.  Pat.  256,962.     See  VU. 


III.-TAR  AND  TAR   PRODUCTS. 

i 'Mil  tar,  l'ir  nil*  and  pitch  ;    Th<  supply  of .     \V.  J.  A. 

Butterti'  -Id.      Siirvevoi     and    Mun.    and    Count  v    Kng., 

II J,  43.  390. 

Thk  development  of  "f  tar.  the  output  of  which 

:  be  vari<  <l  to  meH  variations  in  demand,  would  have 

toadying    effect    on    prices.     Low-temperature    car- 

•ii.     with     production     of     semi-coke,     tar     and 

ionium  snip!  issed  from  this  point  of  view. 

For  commercial  there  mual   be  ■  plentiful  Bupply 

of  cheap  bituminous  slack,  and  a  ready  market  for  the 

semi-coke  near  the  distillation  plant,  since  th<'  cost   of 

tran-  '  han  that   of  coal  on  account  of  the 

bulk  per  ton.    To  compensate  for  the  greater 

oiilk,  the  eenu-coke  mual   offer  Krai    advantagi    to  the 

leh   as  freedom  from  smoke,   or  smaller  cost 

compared  wi'h  gaa-worki  practice,  the  yield 

•  ke  per  ton  of  coal  r.  and  the  yield  of  gas 

only  i.iv  half  to  one  third.    The  ^'a*  could  probably  be 

at    the   plant.      The  yield   of  ammonium   Sulphate    is 

ster  than  in  gas-works  though  less  than 
in  a  producer  plant.     Th<  yield  of  tai  and  oil  iter 

than  in  gaa-works  or  in  producers,  and  the  tar  givi 

jiirit    but     leu    pitch,    and    all    tl 

products  are  of  better  quality.     The  yield  of  pitch  per  ton 
alkhowi  iter  than  in  gas-works.     A.T.L. 

11     I  .    I:    --    and 
I    W.  Cropper.     With  i  tionsby  W.J.  A.  Butter- 

field.      The     John     Howard     licFadden     Research 
mphlet,  1912,  I  Brit.  Med.  J.,  lfaroh8,1913.   , 

lTha>-  lore  '•"  d  known  that  workmen  engaged  in  the  distil- 

n  of  gaa-WOrks  tar  and  the  jire  pa  rat  ion  of  briquett. 


from  the  pitch  are  subject  to  warts  and  epitheliomatous 
cancel,  whereas  the  pitch  from  blast -furnaces  does  not 
produce  these  results.  Starting  from  the  hypothesis  that 
two  of  the  factors  inducing  cancer  are  :  (1)  rapidly  pro- 
liferating cells  on  a  chronically  injured  surface  ;  and  (2) 
abnormal  migration  of  those  cells  into  the  neighbouring 
tissue,  the  authors  have  attempted  to  isolate  from  the 
gas-works  tar  and  pitch  the  substances  producing  these 
effects.  The  method  was  that  discovered  by  them  in 
1908  of  subjecting  white  blood  cells  to  the  action  of  various 
substances  for  10  minutes  at  37°  C.  Those  substances 
which  caused  cell  proliferation  by  division,  were  termed 
a  luetics,  whilst  those  producing  amoeboid  movements  in 
the  cells  when  acting  in  the  presence,  of  auxetics  were 
termed  kinetics.  About  31  compounds  (including  crea- 
tinine, xanthine,  methylamine  and  leucine)  which  acted 
as  auxetics  were  discovered,  whilst  the  kinetics  included 
cadaverine,  choline,  and  atropine.  In  testing  the  different 
tars  and  pitches  for  these  bodies,  1  per  cent,  aqueous 
extracts  were  used,  and  it  was  found  that  while  gasworks 
tar  and  pitch  contained  both  auxetics  and  kinetics,  blast- 
furnace pitch  contained  no  kinetics  and  only  a  small 
amount  of  auxetics.  It  was  proved  that  by  washing  the 
pitch  with  water  the  dangerous  principles  were  removed  ; 
but  this  would  not  be  practicable  since  it  would  interfere 
with  the  binding  properties  of  the  pitch.  Distillation  of 
the  tar  at  higher  temperatures  did  not  eliminate  the 
auxetics  and  kinetics  below  360°  C.  and  pitch  heated  to 
that  tempcrat  ure  was  useless.  Washing  the  tar  with  twice 
its  volume  of  water  at  100°  to  200°  F.  (38°— 93°  C. )  removed 
these  bodies,  but  objection  has  been  taken  by  the  distillers 
to  this  proposal  owing  to  the  difficulty  and  expense  of 
subsequently  separating  the  water  from  the  tar.  Experi- 
ments with  10  per  cent,  aqueous  extracts  of  different 
kinds  of  coal  have  shown  that  the  soft  or  bituminous 
kinds  are  those  which  produce  the  dangerous  tar  and 
pitch,  whilst  the  Scottish  splint  and  many  hard  kinds  oi 
coal  are  much  more  free  from  the  dangerous  principles. 
This  difference  is  also  borne  out  by  the  occurrence  of  the 
diseases  among  the  workmen.  This  is  one  of  the  factors 
which  may  explain  the  pathological  difference  between 
the  blastfurnace  tar  and  pitch  and  that  obtained  from 
the  gas-works  (from  bituminous  coal).  Another  possible 
explanation  is  that  the  tar  from  blast-furnaces  passes  over 
at  a  lower  temperature  than  gasworks  tar.  Another 
remedy  suggested  is  that  the  gasworks  should  mix  with 
the  highly  bituminous  coal  a  percentage  of  harder  and  less 
bituminous  coal.  This  would  probably  lead  to  a  great 
reduction  in  the  occurrence  of  pathological  conditions 
among  the  workers  in  briquette  works  and  tar  distilleries. 

— C.  A.  M. 

Patents. 

\  ■(  'filoro-'l-ain  inoTi-naphthol-l  -sulphonic    acid  ;     Manufac- 
ture of .     P.   A.  Newton.   London.     From  Farbcn- 

fabr.   vorm.   F.   Bayer  und  Co..   Elberfeld,  Germany. 
Kng.  Pat.  14,151,  June  17,  1912. 

2-NAPHTHYLAMLNB-5.7-0i8UiiPHONi(  acid  is  converted  into 

an  arylsulpho  compound  by  treatment  with  an  aromatic 
sulphoohloride ;  the  compound  thus  obtained  is 
chlorinated,  the  sulphomc  group  in  the  5-poeition  is 
replaced  by  B  hydroxy!  group  by  fusion  with  an  alkali 
hydroxide,  and  finally  the  arylsulpho-group  is  eliminated 
by  treatment  with  sulphuric  acid.     T.  F.  B. 

Anthraquinone-a-ccirboxylic    acids    and    tlidr    derivatives; 

Process  for    producing .     Aot.-Ges.    f.    Anilinfabr. 

Fr.    Pat.    148,512,  Sept     19.    1912.     Under  Int.  Conv., 
April  16,  1912. 

a  Mkthyi. wriiKAori\ri\i.  and  its  derivatives  are  c 
verted  into  t  he  corresponding  oarboxylic  acids  by  oxidation 
by  means  "f  chlorine  in  presence  "f  nitrobenzene,  at  high 
temperatures.  Exampli  :  One  part  of  l-chloro-4-methyl- 
snthraquinone  (from  phthalic  anhydride  and  p-chloro- 
toraene)  is  dissolved  in  6  Ki  parts  of  nitrobena 
and  chlorine  Is  passed  Into  the  solution  heated  to  100° — 
I7u  ('.  When  a  portion  mixed  with  sodium  carbonate 
,  ...I  treated  with  steam,  j  i<  Ids  a  clear  solution,  the  whole 
mixt  hi'  i  cooled  :  t  he  greater  port  ion  of  i  be  acid  separates 
i,n  cooling,  and  the  remainder  is  obtained  by  removing  the 
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nitrobenzene  from  the  mother  liquor  by  means  of  steam 
The  product  consists  of  pure  l-chloro-anthraquinone-4 
carboxylic  acid,  of  m.  pt.  229°— 230°  C— T.  F.  B. 

Chloranil  (tetrachloro-p-bcnzoquinonc)  free  from   trichloro- 

quinonc  ;    Process  for  preparing .     R.  Kempf  and 

H.  Moehrke.     Ger.  Pat.  256,034,  July  28,  1911. 

CuLORANrL  free  from  trichloroquinone  is  obtained  by  the 
action  of  aqua  regia  on  phenol  or  a  chlorophenol.  Besides 
oxalic  acid,  some  nitro-compounds  are  formed  as  by- 
products, e.g.,  2.4-dinitro-6-chlorophenol,  but  further 
action  of  aqua  regia  replaces  the  nitro  groups  by  chlorine. 

— T.  F.  B. 


Sulphazoncs ;     Process    for    preparing 


-.     M.    Claass. 
Ger.  Pat.  256,342;  April  19,  1912. 

o-Nitroarylthjoglycollic  acids  or  their  nucleus- 
substitution  products,  or  thebenzoketodihydro-p-thiazines 
obtained  by  treating  them  with  acid  reducing  agents,  are 
oxidised  by  means  of  potassium  permanganate  at  the 
ordinary  temperature,  and,  in  the  case  of  the  products 
obtained  direct  from  the  thioglycollic  acids,  the  ring- 
formation  is  effected  by  treatment  with  acid  reducing 
agents.  The  products  may  be  used  as  azo  dyestuff 
components.  The  oxidation  with  permanganate  gives 
much  higher  yields  than  when  hydrogen  peroxide  is  used 
(see  this  J.,  1912,  379).— T.  F.  B. 

l-Methyl-2.3-dihydroxybenzcnc  (isohomocatechol) ;     Process 

for  preparing .     Saccharinfabr.  A.-G.  vorm.  Fahl- 

berg,  List  und  Co.     Ger.  Pat.  256,345,  March  24,  1912. 

A  salt  of  3-chloro-2-hydroxy-l-methylbenzene-5-sulphonic 
acid  is  heated  with  an  alkali  hydroxide  at  160° — 180°  C, 
and  the  sulpho-group  is  eliminated  from  the  resulting 
l-methyl-2.3-dihydroxybenzene-5-sulphonic  acid. — T.F.B. 

a- Amino-,     a-alkylamino-,     a-arylamino-,    and    ft-amino- 
anthraquinones  or  their  derivatives  from  anthraquinone- 

sulphonic  acids  ;   Process  for  preparing .     Badische 

Anilin  und  Soda  Fabrik.     Ger.  Pat.  256,515,  July  5, 191 1 . 

By  treating  /3-anthraquinonesulphonic  acid  with  ammonia 
or  a-anthraquinonesulphonic  acids  with  ammonia  or  an 
amine,  in  presence  of  an  oxidising  agent  such  as  manganese 
dioxide,  copper  oxide,  bichromate,  arsenic  acid,  or  silver 
oxide,  the  corresponding  amino-anthraquinone  or  its 
substitution  product  is  obtained  in  a  very  pure  condition 
and  in  almost  theoretical  quantity.  It  is  stated  that  the 
presence  of  the  oxidising  agent  prevents  entirely  the 
occurrence  of  secondary  reactions. — T.  F.  B. 

Anlhntquinone  from   anthracene  ;     Process  for   preparing 

.     Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 

Ger.  Pat.  256,623,  Jan.  12,  1911. 

In  order  to  avoid  the  presence  of  free  nitric  acid  in  the 
conversion  of  anthracene  into  anthraquinone  by  means 
of  a  mixture  of  air  and  nitrogen  peroxide,  the  anthracene 
is  mixed  with  zinc  dust,  litharge,  or  other  substance  which 
will  combine  with  or  decompose  nitric  acid  :  an  inert 
substance,  such  as  pumice  stone  or  glass  wool,  and  a 
small  quantity  of  molybdenum  dioxide  may  also  be 
present.  It  is  stated  that  a  very  pure  product  is  obtained 
in  almost  theoretical  yield. — T.  F.  B. 

S'lenocyanides  of  the  anthraquinone  series  ;    Process  for 

preparing .     Farbenfabr.  vorm.  F.  Bavcr  und  Co. 

Ger.  Pat.  256,667,  Jan.  25,  1912. 

The  diazoselenocyanides,  prepared  from  diazoanthra- 
quinones,  arc  heated  in  aqueous  suspension,  without 
the  addition  of  copper  or  other  catalyst  ;  nitrogen 
M  i  liminated  and  the  anthraquinoncselcnocyanide. 
CMTI.02.SeC'X.  is  produced.  Treatment  with  alcoholic 
s  ida  or  potash  converts  the  new  compounds  into  the 
'esponding  sclcnophcnols. — T.  F.  B. 

Amincthiophen  {thiophenini)  or  tin  double  salt  of  its  hydro-    ' 

ehloridt  with  stannic  chloridi  :  Process  for  preparing . 

W.  Steinkopf  and  G.  Lutzkendorf.     Ger.  Pat.  257,462, 
Feb.  21,  1912. 

NlTKOTHIOPHEN     may    be    reduced    to    aminothiophen    by 

means  of  tin  or  stannous  chloride  and  aqueous  hydro- 


chloric acid  at  a  temperature  of  about  40° — 45°  C.  The 
aminothiophen  is  obtained  in  the  form  of  a  double  salt  of 
its  hydrochloride  with  stannic  chloride,  the  yield  being 
about  68  per  cent,  of  the  calculated  yield. — T.  F.  B. 

Anthraquinone-a.-carboxylic  acid  and  its  derivative*  ;  Manu- 
facture   of .     Act.-Ges.     f.     Anilinfabr.,     Treptow, 

Germany.     Eng.    Pat.    22.840.    Oct.    7,    1912.     Under 
Int.  Conv.,  April  16,  1912. 

See  Fr.  Pat,  448,512  of  1912  ;  preceding.— T.  F.  B. 

I  satin  compounds  ;  Manufacture  of  [dichloro-  and  :hloro- 
bromo) .  P.  A.  Newton,  London.  From  Farben- 
fabr. vorm.  F.  Bayer  und  Co..  Elberfeld,  Germany. 
Eng.  Pat.  7768,  March  30,  1912. 

See  Ger.  Pats.  225.772.  225,773.  225.774.  and  225  775  of 
1912  ;  this  J.,  1913,  355.— T.  F.  B. 
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Iadigoid   series ;     Syntheses    in   the 


.     A.    Wahl   and 
P.    Bagard.     Comptes   rend.,    1913,    156,    898—901. 

In  an  attempt  to  prepare  a  compound  analogous  to  iso- 
indigo  (see  this  J.,  1909,  420,  831),  in  which  one  of  the 
NH-groups  was  replaced  by  sulphur,  oxindole  was  con- 
densed with  diketo-2.3-dilvydrothionaphthene  (thio-isatin) ; 
a  compound  was  obtained  which  was  considered  pro- 
visionally as  the  compound  desired,  but  on  further  examina- 
tion proved  to  be  identical  with  a  product  obtained  by 
Kalle  und  Co.  (Ger.  Pat.  241,327),  viz.,  Thioindigo  Scarlet, 

NH<  >C :  C<       >C6H4. 

\co/         XS^ 

In  order  to  test  if  the  cause  of  this  different  reaction  was 
due  to  the  absence  of  a  mobile  hydrogen  atom  in  the 
thioisatin,  oxindole  was  condensed  with  methyl- 1-isatin  ; 
a  brown  crystalline  substance  was  obtained,  possessing 
no  tinctorial  properties,  and  having  the  characteristics  of  a 
methyl-  1-iso-indigo, 

,A«"4\  /C6H4. 

NH/  >C :  C<  \X.CH3. 

NJO^  CO- 

Thus  methylisatin  behaves  like  isatin.  An  isomcridc, 
methyl-  1-indirubin, 

/CO.  /(,6W4X 

CeH /        >C :  C<  \X.CH3. 

was  als  >  prepared  by  condensing  indoxylic  acid  with 
methyl- 1-isatin.  As  a  further  proof  that  the  difference 
in  behaviour  of  isatin  and  thioisatin  was  not  due  to  the 
mobile  hydrogen,  O-methylisatin  was  condensed  with 
oxindole  ;  when  the  reaction  took  place  in  acetic  a«id 
containing  aqueous  hydrochloric  acid,  iso-indigo  was 
produced,  the  methoxy  group  being  eliminated,  but 
when  the  condensation  was  effected  in  anhydrous  media. 
indii-ubin  was  obtained  very  readily,  with  a  yield  of  50 
per  cent.,  thus. 

•<Xk  /''^\ 

>C.()CH3-fC<)<  y6H«     CH3OII  + 


C6H4 


/y 


N< 


\xh/ 


C6H4<  >C:C/  XNH. 

\\H/  CO 


I .  F.  B. 


XJitroanilines ;     Quinonoid    tails   of .     A.    o.    Green 

and  F.  M.  Rowe.  Clam.  Soc.  Proc.  1913,  29.  fid. 
The  authors  subjected  solutions  of  various  lutioainincs 
in  dry  benzene  to  the  action  of  sodium  ethoxide.  Deep 
orange  to  red  precipitatei  were  obtained  «ith  the  fallowing 
compounds:  o-nitroanilinc.  // -nitroanilino.  p-nitroethyl 
aniline,  2  :  4'dinitroanilinc.  2:4:  ti-iiiiiitroanilme  (pier- 
amide),  2-nitro-ptoluidine.  6-nitro-m-toluidine,  I  aitro-m- 
toluidine,  4  ohloro-2-nitroaniline,  3-chloro-2-nitroanilinr, 
3-chloro-4nitroaniline,2-nitro//-ph<nyleiiediamiiic,2-nitro. 
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t  i  etyl  p-phenylonediamine.  The  following  nitioamines 
■  ,ivi-  no  precipitate  anil  exhibited  no  change  i>f  colour  : 
HI  llMnWillililMi.  5-nitro-o-toluidine,  3-nitro-o-toluidine, 
5-nitro -o-4-xylidine.  ami  also  the  o-.  ev,  and  ;>-nitro- 
derivativi  ■  of  dimethylaniline.  It  would  therefore  appear 
that  all  primary  and  secondary  ortho-  and  para -nit  rea  mine  s 
give  ris-  to  deeply  coloured  quinonoid  salts  under  the 
conditions  employed,  but  that  no  Booh  reaction  occurs  in 
the  meta-s  ries.  Analysis  oi  the  products  supports  the 
general  formula  Nil  :  X  :  NO.Na.  In  the  case  of  p-nitro- 
aniline.  two  "  ehromoisomerie ''  salts  were  obtained, 
namelv.  a  red  labile  form  and  an  orange  stable  form. 
The  tendency  of  nitroenunee  to  form  quinonoid  salts  is 
further  exemplifu  d  by  the  properties  of  nitro-p-phenylene- 
diamine.  This  compound  crystallises  from  water  in 
bluish-red  needles,  with  a  dark  green  reflex,  but  dissolves 
in  non-ionising  s  >lvents  with  a  yellow  colour.  In  the  solid 
state  and  in  its  aqueous  and  alcoholic  solutions,  which 
are  red  it  probably  p<  Bsessesthe  constitution  of  an  internal 
quinonoid   salt,   S'H3.C4H3(  :  NH) :  NO,.     Thus,  a  sharp 

i i 

distinction  is  found*  between  the  o-  and  p-nitroanilines  on 
the  one  hand,  and  7»-nitroaniline  on  the  other. 

Patents. 

Compound*  of  the  anthraquinone  series;    Manufacture  of 

.     J.  Y.  Johnson,  London.     From  Badische  Anilin 

und  Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany. 
Eng.  Pat.  8509,  April  10,  1912. 

A  -eries  of  products,  which  can  be  used  as  vat  dyestuffs 
or  for  the  production  of  vat  dyestuffs,  can  be  obtained 
bv  oxidising  1 -arylaminoanthraquinones  or  their  homo- 
1  igues  or  derivatives,  in  which  the  p-position  to  the  imino- 
group  in  the  aryl  nucleus  is  occupied  by  hydrogen. 
Especially  valuable  are  the  products  obtained  by  oxidising 
arylaminoanthraquinones  containing  a  carboxyl  group  in 
an  o-position  to  the  imino  group,  either  in  the  aryl  or  in 
the  anthraquinonyl  nucleus;  these  products  can  be 
treated  with  condensing  agents  and  converted  into  anthra- 
quinone-acridone  dyestuffs.  Analogous  products  are 
obtained  by  treating  anthraquinone-acridones  with  oxidis- 
ing agents.  For  example,  the  product  obtained  by 
■  ing  1-phenylaminoanthraquinone  with  manganese 
dioxide  in  presence  of  sulphuric  acid,  dyes  cotton  violet 
shades  from  the  hydrosulphite  vat.  Again,  the  acridone 
obtained  by  heating  with  sulphuric  acid  the  oxidation 
product  from  l-anilino-anthraquinone-2-carboxylic  acid, 
tton  reddish-brown  shades  from  the  vat. — T.  F.  B. 


■tuff*  ;     Manufacture     of- 


P.    A.    Newton, 


I. -.ri'l'in.     From  Farlxnfabr.  vorm.  F.  Bayer  und  Co., 
BJberfeld,  Qermany.     Eng.  Pat.  9267,  April  19,  1912. 

mono  or  earboxylk  acids  oi  smmo-trisozo  compounds 

of  the  benzen<-  or  naphthalene  scries,  containing  an  amino 
group  but  no  free  hydroxy!  group,  are  converted  into  the 

metrical  diarylurea  compounds  by  treatment  with 
phosgene  or  it-~  equivalent,  such  as  perchloromethyl 
formate  or  hexachlorodhnetfayl  carbonate.     The  products 

unmordanted  cotton  brown  shades  very  fast  to  light. 
The  preparation  of  the  product  from  diazotised  amino- 
bensenedisulphonfc  acid,  wi-toluidine,  and  phosgene 
ii  described  in  detsiL— T.  F.  B. 

Aniliraauinone    ierivai  Process  for    producing . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.    Second  Addition, 

Sept.  13,  1012,  to  Fr.  Pat.  432,27't.  July  17.  1911. 

Under    Int.   Conv.,   Sept.    18,    1911.      -      Ger.    Pat. 

of    1910;    this  J.,    1911,   1908.) 

thi\7.oi.ks.    analogous    to    the    anthra- 
quin'me-iminazol'  -  described  in  the  principal  patent,  are 

obtained  by  the  SOtloa  of  crtain  condensing  agents 
on  the  o-aminoanthraqiimone-mcrcaptarw.     Thus,  a  yellow 

•alline  tliia/.ol--  \<  obtained  by  boiling  a  mixture  of 
1  sinhniniilhiamisionfi  T  mnrnsptsn  sodinsi  wit  li  acetic 
anhydride.     !  mercaptan, 


t  ..M/./  y.>n, 


is  obtained  from  aminoanthraquinonc-mercaptan  and 
carbon  bisulphide,  whilst  4-benzoylaminoantliraquinone- 
1.2-thiazole  (which  dyes  cotton  bright  orange  shades  from 
the  hydrosulphite  vat)  is  obtained  from  1.4-diaminoanthra- 
quinone-2-mercaptan  and  benzoyl  chloride. — T.  F.  B. 


Anthracene   derivatives   containing   nitrogen  ;    Process  for 

preparing .     Farbenfabr.  vorm.    F.  Bayer  und  Co. 

Ger.  Pat.  256,297,  Nov.  21,  1911. 

Aromatic  amines  or  aminoanthraquinones  are  condensed 
with  the  a-halogen-l(N).9-pyridanthrones  of  the  general 
formula, 


C-halogen 


The  products  are  useful  for  the  preparation  of  dyestuffs. 


— T.  F.  B. 


Vat  dyestuffs  of  the  anthraquinone  series  ;    Manufacture  of 

.     P.  A.  Newton,  London.     From  Farbenfabr.  vorm. 

F.    Bayer   und   Co.,    Elberfeld.    Germany.     Eng.    Pat. 
12,617,  May  28,  1912. 

Di-  or  polyhalogen-benzenes  and  their  derivatives  are 
condensed  with  two  or  more  mols.  of  an  aminoanthra- 
quinone  or  a  derivative  thereof,  and  the  products  are 
treated  with  aluminium  chloride.  Example  :  One  part 
of  the  condensation  product  from  ja-dichlorobenzene  and 
two  mols.  of  a-aminoanthraquinone  is  heated  with  5  parts 
of  anhydrous  aluminium  chloride  at  150° — 160°  C,  with 
constant  stirring,  until  the  mass  has  become  a  thin  liquid  ; 
the  cooled  melt  is  boiled  with  dilute  hydrochloric  acid. 
From  the  red  hydrosulphite  vat  cotton  is  dyed  very  fast 
brown-violet  shades. — T.  F.  B. 


Disazo  dyestuffs  for  cotton  ;  Diazolisable  ■ 


-.  Act.-Ges.  f. 
Anilinfabr."  Fr.  Pat.  448,581,  Sept.  21,  1912.  Under 
Int.  Conv.,  Dec.  1,  1911. 

A  new  ssries  of  disazo  dyestuffs  is  obtained  by  combining 
a  symmetrical  3.3'-diaminodiarylurea  with  equimolecular 
proportions  of  two  different  diazo  compounds,  one  of  which 
is  derived  from  a  basic  amino-compound  and  the  other  from 
an  aminoarylsulphonic  or  carboxylic  acid.  Thus,  the 
dyestuff  obtained  by  combining  the  diazo  compound  from 
207  parts  of  3-chloro-aniline-6-sulphonic  acid  with  242 
parts  of  3.3'-diaminodiphenylurea  in  acid  solution, 
and  combining  this  in  neutral  solution  with  the  diazo 
compound  from  127  parts  of  2-chloro-aniline,  dyes  cotton 
orange  shades,  which  may  be  changed  to  full  claret  shades 
bv    diazotisation   and   development    with   /3-naphthol. 

— T.  F.  B. 


Vegetable   colouring   matters;     Method   of  producing . 

G.  T.  Onsager.     Fr.  Pat.  448,609,  Sept.  24,  1912. 

MOSSES,  lichens,  woods,  or  parts  of  plants  containing 
colouring  matters  are  boiled  with  an  alkaline  solution, 
and  the  filtered  liquid  is  evaporated  almost  to  dryness, 
mixed  with  a  mordant,  and  allowed  to  stand  until  solid. 
I'll''  product  may  be  dissolved  in  water  and  used  for 
dyeing,  or  mixed  with  an  oil  extracted  from  "  a  plant 
of  the  rose  family  "  and  us-d  as  a  paint. — T.  F.  B. 

X-AlkylcarbazolemonoHulphonic  acids;   Process  for  pre/Hir- 
ing  .     L.    Cassella    und    Co.     Ger.    Pat.    256,718, 

Feb.  16,  1912. 

When   N-alkylearbazoh  h  are  treated  with  less  than  the 
quantity  of  sulphuric  acid  calculated  for  complete  mono 
sulphonation,  at  a  high  temperature,  the  new  N-alkyl- 
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carbazolemonosulphonic  acids  are  produced :  the  free 
acids,  as  well  as  their  sodium  salts,  are  easily  soluble  in 
water,  the  barium  and  calcium  salts  sparingly  so.  When 
the  products  are  condensed  with  p-nitrosophenol,  indo- 
phenols  are  formed  from  which  blue  to  grey  sulphide 
dyestuffs  may  be  prepared.  On  fusing  with  alkali 
hydroxides,  the  N-alkylcarbazolesulphonic  acids  are 
■converted  into  monohydroxy-N-alkylcarbazoles. — T.  F.  B. 

Vat   dyestuffs   of  the   anthraquinone   series  ;    Process  for 

preparing .     Farbwerke     vorm.     Meister,     Lucius, 

und  Briining.  Ger.  Pat.  256,626,  June  25,  1911. 
Addition  to  Ger.  Pat.  243,586. 

The  4-amino-3-halogenanthraquinone-acridones,  obtained 
by  treating  4-amino-3-halogenanthraquinonylanthranilic 
acids  with  condensing  (dehydrating)  agents,  dye  blue 
shades  from  vats  prepared  with  alkali  carbonates,  and 
green  shades  from  those  made  with  alkali  hvdroxides. 

— T.  F.  B. 

rat   dyestuffs   of  the   anthraquinone  series-.    Process  for 

preparing .     Farbwerke     vorm.     Meister,     Lucius, 

und  Briining.     Ger.  Pat.  256,761,  April  2,  1912. 

An'thraqtjinone-dihydrazines  (e.g.,  the  1.5-,  1.8-,  and 
2.6-compounds)  or  their  derivatives  are  condensed  with 
aromatic  hydroxy-  or  polyhydroxy-aldehydes  or  ketones 
or  their  substitution  products.  Unlike  the  monohydr- 
azones,  the  products  are  not  decomposed  by  reduction,  and 
•can  be  converted  into  vats,  which  have  great  affinity  for 
•cotton  fibre.— T.  F.  B. 

Dyestuffs  or  dycstuff  solutions ;  Process  for  preparing 
yellow  to  broiimish-red  — — .  M.  Lange.  Ger.  Pat. 
256,762,  April  18,  1912. 

Acetaldehyde  is  allowed  to  react  with  aminoacetic  acid 
or  a  homologue  thereof,  preferably  in  solution.  It  is 
advisable  to  carry  out  the  reaction  in  presence  of  a  quantity 
of  alkali  hydroxide  or  carbonate  insufficient  to  combine 
with  the  whole  of  the  aminoacetic  acid.  The  dyestuff  is 
analogous  to,  and  probablv  identical  with,  that  present  in 
"  white  "  wines.— T.  F.  B.* 

Iiidigoid  colouring  matters  ;    Manufacture  of  derivatives  of 

.     J.  Y.  Johnson,  London.     From  Badische  Anilin 

und  Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany. 
Eng.  Pat.  8510,  April  10,   1912. 

vSee  Fr.  Pat.  443,418  of  1912  ;  this  J.,  1912,  979.— T.  F.  B. 

Anthracene  colouring-matters  and  process  of  making  them. 
M.  H.  Isler,  Mannheim,  and  P.  Nawiasky,  Assignors  to 
Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germany.     U.S.  Pat.  1,057,243,  March  25,  1913. 

See  Ger.  Pat,  236,857  of  1910  ;  this  J.,  1911, 1048.— T.F.B. 

I'olyazo  dyes.  H.  Schweitzer  and  A.  Zart,  Assignors  to 
Farbenfabr.  vorm.  F.  Bayer  und  Co..  Elberfeld,  Ger- 
many. Re-issue  No.  13,550,  April  1,  1913,  of  U.S.  Pat. 
1,038,209,  Sept,  10,  1912. 

See  Eng.  Pat.  9433  of  1911  ;   this  J.,  1912,  182.— T.  F.  B. 

Wool  azo  dye.  L.  Hesse,  Vohwinkel,  Assignor  to  Farben- 
fabr. vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
U.S.  Pat.  1,054,348,  Feb.  25,  1913. 

See  G^r.  Pat,  253,933  of  1911  ;  this  J.,  1913,  79.— T.  F.  B. 

Trisazo  dyes  ;  Black .     A.  Blank  and  C.  Heidenreich, 

L-verkusen,  Assignors  to  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germanv.  U.S.  Pat,  1,056,493, 
March  18,  1913. 

See  Eng.  Pat.  20,608  of  1911  ;  this  J.,  1912,  978.— T.  F.  B. 

Diazotised  nitranilines  ;   Producing  stable  solutions  of . 

It.  Kischer,  Lsverkusen,  Assignor  to  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elberfeld,  Germanv.  U.S.  Pat. 
1,057,137,  March  25,  1913. 

8n  Fr.  Pat,  439,535  of  1912  ;  this  J.,  1912,  712.— T.  F.  B. 


Mordant  [phthalein]  dyestuffs  and  process  of  making  same  ; 

Yellow   to   red,   and   orange-red   to   bluish-red .     E. 

Bodmer  and  C.  de  la  Harpe,  Assignors  to  Dye  Works 
formerly  L.  Durand,  Huguenin,  und  Co.,  Basle,  Switzer- 
land. U.S.  Pats.  1,055,864  and  1,055,885,  March  11, 
1913. 

See  Gsr.  Pat.  245,231  of  1911  ;  this  J.,  1912,  484.— T.  F.  B. 
Indigo ;     Mode   of  manufacturing   a    new   synthetic 


A.  Schmidt  and  A.  Steindorff.  Assignors  to  Farbwerke 
vorm.  Meister,  Lucius,  und  Briining,  Hochst  on 
Maine,  Garmany.     U.S.  Pat.  1,057,886,  April  1,  1913. 

See  Gsr.  Pat.  239,339  of  1910  ;  this  J.,  1911, 1372.— T.  F.  B. 

Indigo  ;    Process  of  manufacturing  finely  divided  colloid- 
like   .     A.  Schmidt  and  A.  Steindorff.  Assignors  to 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining,  Hochst 
on  Maine,  Germany.     U.S.  Pat.  1,057,887,  April  1,  1913. 

SEEFr.  Pat.  445,803  of  1912  ;  this  J.,  1912,  1174.— T.  F.  B. 

Indigo  ;     Synthetic in    a    new  form    and   process    of 

miking  same.  A.  Schmidt,  Assignor  to  Farbwerke  vorm. 
Meister,  Lucius,  und  Briining,  Hochst  on  Maine,  Ger- 
many.    U.S.  Pats.  1,058,019  and  1,058,020,  April  1, 1913. 

See  Eng.  Pats.  18,761  and  20,324  of  1910  ;  this  J.,  1911, 
1047,  1110.— T.  F.  B. 

Iniigo  ;   Dry  colloid-like and  process  of  making  same. 

A.  Schmidt,  Assignor  to  Farbwerke  vorm.  Meister, 
Lucius,  und  Briining,  Hochst  on  Maine,  Germany. 
U.S.  Pat.  1,058,021,  April  1,  1913. 

See  Fr.  Pat,  445,850  of  1912  ;  this  J.,  1912,  1174.— T.  F.  B. 
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Cellulose ;     Studies   on 


-.     E.    G.    Parker.     J.    Phya. 
Chem.,  1913,  17,  219—229. 

The  author  gives  reasons  for  regarding  some  modification 
of  Lange's  method  (potassium  hydroxide  at  a  high  tem- 
perature) as  the  most  suitable  means  for  determining 
the  percentage  of  normal  cellulose  in  surgical  cotton  wool 
or  similar  materials.  The  method  as  originally  described 
is,  however,  defective  owing  to  the  continuous  concen- 
tration of  the  alkali.  This  defect  may  be  remedied  by 
working  under  a  reflux  condenser.  The  method  adopted 
by  the  author  is  as  follows  :  0-5 — 20  grm.  of  the  air-dry 
material  (surgical  cotton)  is  placed  in  a  500  c.c. 
Jena  flask  with  round  bottom  with  50  c.c.  of  potassium 
hydroxide  solution;  the  flask  is  connected  with  a  reflux 
condenser  and  heated  in  a  paraffin  bath  at  130° — 
140°  C.  At  the  end  of  the  time  found  to  be  necessary  for 
the  treatment,  the  flask  is  allowed  to  cool  to  70° — 80°  C. 
and  the  contents  are  washed  out  into  a  beaker.  The 
residue  of  cellulose  is  collected  in  a  Gooch  crucible,  washed, 
acidified,  again  washed  with  dilute  alkali,  water,  alcohol, 
and  ether,  then  dried  to  constant  weight.  The  main 
difficulty  is  due  to  serious  bumping,  which  may  be  miti- 
gated first  by  weighing  out  the  sample  in  a  compact  mass 
and  secondly  by  passing  a  long  glass  rod  down  the  con- 
denser 30  that  it's  end  rests  on  the  sample  of  cotton,  holding 
it  down  at  the  centre  of  the  bottom  of  the  Mask.  The 
reaction  is  characterised  by  a  definite  constant  limit. 
beyond  which  further  treatment,  even  for  several  hours 
produces  no  appreciable  effect  on  the  result.  Hence  it  is 
presumed  to  effect  a  sharp  separation  of  the  modified  ornon- 
cellulose  constituents  of  the  sample  from  the  true  normal 
cellulose.  The  time  required  to  reach  t  his  limit  depends  on 
the  concentration  of  the  alkali  and  is  longer  with  higher 
concentrations.  Thus,  with  20  per  cent,  potash  I; 
constant  yield  was  reached  only  after  15  hours'  boifing, 
with  10  per  cent,  the  same  point  was  reached  after  0  hours, 
whilst  with  1-25  grms.  of  pure  potassium  hydroxide  in 
50  c.c.  of  water  the  limit  was  almost  reached  in  3  hours. 
With  the  type  of  cotton  employed  the  yield  of  normal 
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oeOoJose  obtained  was  about  92*6  jvr  cent,  on  the  sample 
containing  3*3  jht  cent,  of  moisture.  Cellulose  re-preci- 
pitated from  cuprammoniuin  solution  and  oxycellulose 
indefinite  and  low  results,  showing  that  these  sub- 
let behave  very  different ly  from  the  original  cotton  ; 
other  types  of  cellulose  have  not  yet  been  investigated. 

—J.  F.  B. 

The  problem  of  the  waste  liquor  from  sulphite  pulp  mills. 
\V.  O.  Walker.     See  Canadian  Section,  p.  389. 

Rag  flocks  and  the  chlorine  standard  of  purity.  Richardson 
and  Jatle.  Also  Priest  man.  Soluble  chlorides  in  wool 
and  wool  flocks.  Mackey  and  Miller.  See  Yorkshire 
-    lion,  pp.  402— 407. 


Patents. 

Artificial     thread*.       Manufacture     of [from     algin]. 

L.  Sarason.     Fr.  Pat.  448.429,  Sept.  18,  1912. 

Mi  acid,  preferably  in  the  form  of  aqueous  solutions 
if  alkali  alginates  containing  about  10  per  cent,  of  solid 
matter,  is  squirted  through  fine  orifices  into  coagulating 
baths  OOlltaining  metallic  salts  and  acids,  and  the  resulting 
filaments  are  diied  under  tension. — J.  F.  B. 


Process  for  obtaining  fine  fibres,  for  spinning, 
— .     R.  Sutterlin.     Ger.  Pat,  256,470,  March  27, 


8Qk  floss  and  matte,  cocoons  and  silk  threads  and  fabrics  ; 
Process    and    apparatus    for    the    electrolytic    treatment 

[degumming]  of .     Baudot  et  Cie.     Fr.  Pat.  448,735, 

Dec.  4,  1911. 

While  the  material  is  being  passed  through  two  degum- 
ming baths  containing  hot  sodium  carbonate  solution  at 
different  temperatures,  it  is  subjected  to  electrolysis,  to 
nify  the  fats  and  loosen  the  gummy  matters,  and  it  is 
.  ntly  passed  through  a  washing  machine  in  which 
it    ie   subjected  to   intermittent   agitation  to  remove  the 
impurities   disaggregated    by   the   electric   current.     The 
apparatus  consists  of  two  vats  arranged  in  series,  having 
perforated  false  bottoms  and  endless  bands,  armed  with 
teeth,  for  conveying  the  material  and  to  act  as  a  diaphragm 
the  p  >sitive  electrodes,  situated  above,  and  the 
lorn  which  serves  as  a  negative  electrode.     From 
the  material  passes  through  presses  into  a  washing 
vat  in  which  it  is  propelled  over  a  perforated  plate  by  jets 
of   inter,   directed   obliquely   against  the   material  from 
above  and  below  the  plate. — J.  P.  B. 


Wool  ,-    Process  for  treating with  bisulphite  solutions 

at  high  temperatures.     E.  nnmnsini      tier.  Pat.  256,851, 
Mav  3.    1912.     Addition  to  Ger.   Pat.  233,210  (see  Fr. 
-     --  ;    this  J.,  1911,  20). 

i.  which  has  been  saturated  with  bisulphite  solution 
at  the  ordinary  or  incrci-ed  temperature,  is  passed  under 
tension  through  a  steam  chamber,  in  which  it  is  treated 
with  (preferably)  so  per  heated  steam  ;  it  is  finally  treated 
with  an  emulsion  of  wool  grease. — T.  F.  B. 


Agave  and  simibir  pbints  ;    Process  for  utilising  lite  waste 

mydmeed  m  obtaining  fibres  from  tin  leaves  of  the . 

H.  J.  Boetcea    Ger.  Pat.  264,836,  Dec.  28,  19J0. 

The  s'-mi -liquid  or  pasty  waste,  before  decomposition  sets 
in.  it  separated  into  a  liquid  portion  and  a  solid  residue, 
ntairis  more  than  Mf  i*r  cent,  of  the  original 
md  acids  'oxalic  acid.  etc. )  and  f.it  and 
waxen  (similar  to  carnauba  wax)  mav  1m  separated  from 
it.— .'-. 


Broom  ; 
from  - 
1912. 

The  broom  is  boiled  under  pressure  with  a  dilute  (3 — 5  per 
cent.)  sdution  of  sjdium  carbonate,  disintegrated  by 
rapidly  rotating  rollers  provided  with  pointed  teeth,  the 
separated  fibres  freed  from  bark  by  beating  or  crushing, 
washed,  dried,  stored  for  at  least  10  days  in  a  hot  moist 
atmosphere,  and  then  pressed  into  balls. — A.  S. 

Nitrocellulose  and  celluloid  solutions  ;  Precipitation  of . 

H.  Werthcim,  Vienna.     Eng.  Pat,  6268,  March  13,  1912. 

The  nitrocellulose  or  celluloid  is  dissolved  in  spirit  and 
acetone,  and  the  precipitant,  such  as  water,  added  in 
quantities  at  first  small  but  gradually  and  constantly 
increasing,  the  material  being  precipitated  in  a  pulverulent 
condition. — B.  N. 

Cellulose  esters  and  their  transformation  prodticts  ;    Manu- 
facture of .     H.  Dreyfus.     Seventh  Addition,  dated 

Sept.  16,  1912,  to  Fr.  Pat.  432,046,  July  5,  1911  (this  J., 
1912,  24,  225,  329,  1119;    1913,  283). 

When  it  is  desired  at  any  stage  to  modify  the  solubility 
of  the  product  by  the  ulterior  action  of  an  acid  or  other 
constituent  of  the  acetylating  mixture,  sufficient  water,  or 
a  slight  excess,  is  added  to  neutralise  the  action  of  the 
quantity  of  acetic  anhydride  still  present,  thus  interrupting 
the  acetylation  reaction  without  interfering  with  the 
modification  reaction.  Instead  of  water,  other  substances 
may  be  used  which  would  combine  with  and  neutralise 
the  residual  acetic  anhydride.  The  proportion  of  water 
employed  in  the  acetylating  mixture  may  be  varied  to 
suit  the  requirements  of  condensing  agents  other  than 
sulphuric  acid  which  may  be  used.  It  is  the  action  of  the 
condensing  agent  in  conjunction  with  the  water  which 
governs  the  ulterior  reaction  modifying  the  solubility  of 
the  ester  produced  in  the  acetylation  reaction. — J.  F.  B. 

Cellulose  ethers  and  their  derivatives  ;   Manufacture  of . 

L.  Lillienfeld.     Fr.  Pat.  447,974,  July  17,  1912.    Under 
Int.  Conv.,  March  16,  1912. 

Ethers  of  cellulose  or  modified  cellulose  are  prepared  by 
substituting  one  or  more  of  the  hydroxyl  hydrogen  atoms 
of  the  cellulose  by  an  alcoholic  radical.     Cellulose,  prefer- 
ably so  modified  as  to  be  soluble  in  alkalis,  is  treated  with 
an  alkyl  ester  of  an  inorganic  acid  in  the  presence  of  a  base. 
Example  :  Cellulose  soluble  in  alkali  is  prepared  by  regen- 
eration from  a  solution  of  ordinary  or  modified  cellulose, 
e.g., from  viscose,  or  from  zinc  chloride  or  cuprammonium 
cellulose  solutions.     To  1200  parts  of  a  solution  of  such 
cellulose,  containing  100  parts  of  cellulose  and  100  parts 
of  caustic  soda,  are  added  100  parts  of  a  30  per  cent, 
caustic  soda  lye  ;    the  liquid  is  heated  moderately  and 
100 — 200  parts  of  diethyl  sulphate  are  gradually  added. 
The  mixture  is  further  heated  for  1 — 2  hours  on  the  water- 
bath,  and,  after  cooling,  300 — 000~  parts  of  dry  powdered 
caustic   soda  are  added  with  stirring.     The   mixture  is 
again  heated  and  treated  again  with  300  to  1300  parts  of 
diethyl  sulphate  in  small  portions  at  a  time.     The  ccllul'  * 
ether  separates,  the   liquid   is  diluted,  acidified,   and  trie- 
product  is  collected.     The  ether  thus  prepared  is  insoluble 
in  cold  water,  but  soluble  in  a  large  number  of  organic 
solvents,   and   shows   on   analysis   a   composition   oorn 
spending  to  a  pentaethy]  cellulose  ether  (on  the  c12  basis). 
According  to  the  conditions  employed  and  the  proporti 
of  the  reagents,  a  range  of  ethyl  cellulose  ethers  may  be 
obtained  of  various  degrees  of  etherifioation  and  showing 
various  degrees  of  solubility,  some  of  them  being  solubfa 
in  cold  water  but  coagulated  on  heating.      .1.   F.  15. 


Artificial  silk  fdnm'ntx  ;     Preparation    of from   cupr-       Cellulose esters  ;   Pr< pa  ration  at 


A.  Wohl.     Fr.  Pat. 


ammonium  solutions  of  cellulose,  using  caustic  alkali  as 

precipitant,     H  Kunstseidenfabrik    A.c.    (,cr 

■■>.  Oct.  14,  1911. 

Thk  cellulose  sointion  is  vanned  before  leading  it  into  the 

pitating   bath,  which    may   be-  either  cold   or   warm 

—A.  S. 


448,072,  Sept.  7,  1912.      Under  Int.  Conv.,  Sept.  11,  1011. 

In   preparing   cellulose   acetate  or  other  organ!) 
of  cellulose,  the  cellulose  is  first  Btecped  in  glacial  aeetfc 
acid  or  other  organic  liquid  which  is  misciblo  with  water. 
'.7.,  formic  acid  or  acetone,  or  a  mixture  of  such  liquids. 
The    cellulose    is    then    pressed    until    the    weight   is  about 
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1-2  times  the  original  weight,  and  the  moist  fibre  is  intro- 
duced into  the  anhydrous  esterifying  reagent.  It  is  stated 
that  in  this  way  uniformity  of  penetration  and  reaction 
is  ensured  by  the  elimination  of  the  hygroscopic  moisture 
and  substitution  of  a  miscihle  liquid.  If  desired,  a  small 
proportion  of  a  catalytic  agent  may  be  added  to  the 
acetic  acid. — J.  F.  B. 


Fatty  acid  anhydrides  or  chlorides;    Manufacture  of 

particularly  for  the  manufacture  of  cellulose  esters.     H. 
Dreyfus.     Fr.  Pat.  448,342,  Sept.  16,  1912. 

In  the  manufacture  of  cellulose  acetate  considerable 
quantities  of  acetic  acid  may  be  recovered  for  future  use. 
This  acid  is  either  partially  neutralised,  or  else  mixed 
with  metallic  acetates,  and  treated  with  reagents  capable 
of  producing  acetic  anhydride,  such  as  sulphur  chloride, 
sulphuryl  chloride,  chlorine  and  sulphur,  chlorine  and 
sulphur  dioxide,  salts  of  chlorosulphonic  acid,  halogen 
compounds  of  phosphorus,  etc.  The  reagents  may  be 
employed  in  such  proportions  that  a  mixture  of  acetic 
anhydride  and  acetic  acid  results,  suitable,  for  re-employ- 
ment as  an  acetylating  agent,  either  directly  or  after 
fractional  distillation.  If  the  metallic  acetate  be  omitted, 
similar  mixtures  of  acetyl  chloride  and  acetic  acid  may  be 
obtained  for  the  same  purpose. — J.  F.  B. 


Celluloid  ;    Process  for  preparing  masses  resembling 
H.  Stein.     Ger.  Pat.  254,992,  Nov.  30,  1911. 


Casein  is  heated  with  aqueous  ammonia  and  a  solution 
of  rubber  in  carbon  bisulphide,  glycerin  is  added,  and  the 
paste  is  mixed  with  a  gelatin  solution  containing  tannin 
and  a  solution  of  rosin  in  ammonia ;  the  whole  is  spread 
on  plates  and  treated  with  formaldehyde. — T.  F.  B. 

Celluloid  ;    Process  for  preparing  masses  resembling 


F.  Lehmann  and  J.  Stocker.     Ger.  Pat.  255,953,  June  2, 
1911. 

When  agar-agar  or  other  colloid  obtained  from  seaweed, 
is  treated  with  chromic  acid,  either  alone  or  in  presence 
of  a  colloid  of  animal  origin,  products  similar  to  celluloid 
are  obtained.— T.  F.  B. 

Acelylcellulose  ;  Preparation  of  shaped  masses,  films, 
tulle,  etc.,  from  — ■ —  which  do  not  become  brittle.  Knoll 
und  Co.     Ger.  Pat.  255,704,  Sept.  13,  1911. 

The  acetylcellulose  solution  shortly  before  being  worked 
up  into  films  or  the  like,  and  with  or  without  admixture 
of  filling  materials,  such  as  collodion-cotton,  is  mixed 
with  a  quantity  of  a  salt,  e.g.  zinc  chloride,  exceeding  15 
per  cent,  of  the  quantity  of  acetylcellulose.  The  products 
(films,  etc.)  are  kept  for  a  long  time  at  a  moderate  tem- 
perature to  allow  of  the  gradual  evaporation  of  the  acetic 
acid  before  they  are  washed  with  water  or  other  washing 
agent.  Example.  100  grms.  of  acetylcellulose  solution, 
prepared  for  example  as  described  in  Ger.  Pat.  190,730  or 
203,178,  are  mixed  with  1  grm.  of  collodion-cotton  and 
5  grins,  of  zinc  chloride,  and  formed  into  films.  The 
latter  are  stored  for  about  three  months  at  about  30c  C. 
and  are  then  washed. — A.  S. 


Wood    pulp  :      Mdhod   for    producing 


W.  Denso, 
Forst,  and  B.  Jirotka,  Berlin,  Germany.  Ene.  Pat. 
26,824,  Nov.  30,  1911. 

Wood  is  cut  across  the  grain  into  four-cornered  flakes  of 
1 — 2  sq.  ins.  in  size  and  the  product  so  prepared  is  broughl 
between  the  faces  of  two  stones  moving  in  opposite  diroi 
tions  to  each  other,  steam  being  introduced  with  the  wood 
between  the  stones  in  such  a  manner  that  the  high  tem- 
perature of  the  grinding  paste  will  have  a  favourable 
effect  on  the  opening  of  the  wood  fibres. — J.  F.  B. 

Wood-pulp  :   Process  for  the  production  of  mechanical . 

G.   C.    Howard,   Seattle,   Wash.     U.S.    Pat.    1,057,15), 
March  25,  1913. 

1  i  BBOtrs  vegetable  material  is  treated  in  a  series  of  grinding 
mills,  each  of  which  is  adapted  to  grind  material  of  pro- 


gressively diminishing  size  ;  the  partially  ground  material 
is  passed  from  each  mill  through  a  classifier  adapted  to 
sort  the  crushed  material  into  two  sizes,  the  coarser  grade 
being  returned  to  the  mill  in  which  it  was  insufficiently 
ground,  and  the  finer  grade  being  passed  on  to  receive 
similar  selective  treatment  in  the  next  mill. — 0.  R. 

Humus-like  substances  from  sulphite  cellulose  lyes  ;  Process 

for     obtaining .       Stora     Kopparbergs     Bergslags 

Aktiebolag.     Ger.  Pat.  256,964,  March  11,  1911. 

After  the  manufacture  of  alcohol  from  sulphite  liquor  or 

similar  waste  lyes  from  the  treatment  of  cellulosic  materials 

;    with  acids,   the  residual  liquor  is  treated  with  a   basic 

,    substance,  such  as  lime,  to  recover  the  humic  substances; 

I    the  amount  of  lime  may  be  only  sufficient  to  produce 

a  feebly  alkaline  solution,  in  which  case  its  action  may 

be  intensified  by  passing  air  through  the  mixture,  after 

addition  of  a  small  quantity  of  an  oxygen-carrier,  such  as 

a  manganese  salt.     The  products  may  be  used  as  fuel. 

— T.  F.  B. 

Soda-cellulose  manufacture  ;    Process  for   regenerating   the 

boiling-lyes  from .     R.  Adam.     Ger.  Pat.  257,124, 

June  20,   1911. 

The  humic  substances  in  the  lj-es  are  precipitated  by 
suitably  regulating  the  temperature  and  pressure,  aided 
by  addition  of  metallic  oxides  or  their  compounds, 
especially  those  of  the  alkaline-earth  or  iron  group,  which 
form  more  or  less  insoluble  hydroxides  with  water.  The 
most  economical  precipitants  are  obtained  by  roasting 
such  minerals  as  will  give  rise  to  the  oxides  or  mixtures 
of  oxides  mentioned. — T.  F.  B. 

Printing  inks  capable  of  being  destroyed  by  chemical  treat- 
ment when  the  printed  paper  is  pulped  for  re-manufacture*. 
Lefranc  et  Cic.     Fr.  Pat,  448,016,  Nov.  30,  1911. 

Since  papers  printed  with  carbon  inks  cannot  be  purified 
satisfactorily  for  the  re-manufacture  of  white  papers,  it  is 
proposed  to  employ  special  printing  inks  in  which  the 
black  pigment  used  is  either  ferroso- ferric  oxide  or  a 
compound  obtained  by  the  action  of  tanning  bark  extracts 
on  ferrous  sulphate.  Such  pigments  are  incorporated 
with  a  medium  composed  of  resin  or  mineral  oils  and  rosin, 
or  of  boiled  linseed  oil.  For  the  destruction  of  these  inks 
when  the  paper  is  re-pulped,  the  material  is  bleached  with 
an  acid  solution  of  a  hypochlorite,  chlorine  gas,  hydro- 
chloric or  oxalic  acid,  the  action  of  which  reagents  readily 
yields  a  perfectly  white  pulp. — J.  F.  B. 

Paper  with  a  high  content  of  loading  mat'  rial  ;   Manufacture 

of .     F.    Giinther.     Ger.    Pat,    256,093,    July    21, 

1911. 

The  loading  material  (china  clay,  barytes,  or  the  like) 
is  introduced  between  two  webs  of  paper  while  they  are 
still  damp,  and  the  two  webs  are  then  couched  toother. 

—A.  S. 

Fabric  or  -doth  treated  with  rubber  or  the  like.  A.  EL 
Henderson,  Baltimore,  U.S.A.  Eng.  Pat.  6791, March  19, 
1912. 

See  U.S.  Pat.  1,020,-199  of  1912;  thisj.,  1912.  446.—  T.  F.  R, 

Fabrics  and  paper;     Process  for  rendering '  si  J  id" 

and  impervious.     X.   Hornstein  and  B.  Chapiro,  Pari*. 

Eng.    Pat.    7.V>">,    .March   28,    1912.      Under   Int.   (  <,rv_, 
.May  2(i,  1911. 
See  Ft.  Pat.  441,496  of  1911  ;  this  J.,  1912.917.     T.  V.  R. 

Porous  matt  rial  for  tin  grinding  members  "f  Hollander  and 
other  beating  engin  I,  paper-  or  wood-pulp  mill-  'nil  like 
grinding  plant  for   paper-pulp,  cell-substance,  uilubm, 

and  the  ///.'  ;      Process  for  'he  manufocturt   of  » . 

II  Helm.  Skarblacka,  and  I  !.  I'  SSIervall,  t-  • -mo. 
Sweden.     Eng.  Pat,  20,867,  Nov.  22,  1912. 

-       Fr.  p  •    m:  558of  L912;  thiaj.,  1913,  284      T.  P.  B. 
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Cellulate    solutions  ;        Production    of    viscous .     E. 

Bronnert,     NiedermoraohweQer,     Assignor    to     Verein. 
uuGstoff-Fabriken   A.-C   Elberfeld,  Germany.     U.S. 

P  •    1,066,513,  March  11,  1913. 
See  Bng.  Pit.  300  of  1911  :    this  J.,  1911,  484.— T.  F.  B. 

Corks  :    Prfffflfl    of    cooling with     resisting     neutral 

lay-  -  -.  L  Pink,  Berlin.  Assignor  to  Dutch  Holding  Co., 
N.u  V.tk.      DA  Pat,  1,066,446,  March  18,  1913. 

See  Bag.  Bet  2466 ol  1911  ;  this  J.,  1911,  1376.— T.  F.  B. 

Corks  ;    Treatment  nf .     L.  Pink,  Berlin,  Assignor  to 

Dutch  Holding  Co.,  New  York.  U.S.  Pat,  1,056,447, 
March  IS.  1913. 

See  Ger.  Pat.  240,663  of  1911  ;  this  J.,  1912,  67.— T.  F.  B. 

ufacture     of    alkali     sulphides.     Fr.     Pat.     448,927. 
.See  VII. 

'  od  of  impregnating  wood  [with  toasle  sulphite  liquor]. 
U.S.  Pat.  1,057,211.     See  IX. 

Impregnated  wood  and  method  of  preparing  the  same.     U.S. 
Pat.    1.057.319.     See  IX. 

Explosive    [from  lifts   from    cellulose    manufacture] 

and    method    of   manufacturing   the    same.       Eng.    Pat. 
.'.16.     See   XXli. 


VI.— BLEACHING  ;    DYEING 
FINISHING. 


PRINTING 


Resent   printing   on    Paranitraniline    Red;       Plain    and 

coloured .      We  bank  and   Levasseur.     Sealed  note 

•.    1310,   of   Dec.   23,    1901.     Report  thereon   by  H. 
Schmid.     Bull.  Soc.  Ind.  Mulhouse,  1913,  83,   54-56. 

The  cloth,  prepared  with  i-naphthol,  is  printed  with  a 
paste  composed  of  ferrous  sulphate,  a  small  quantity  of 
tart  iri  a*  id.  and  a  thickening  of  starch  and  British 
gum.  It  i*  then  dried,  steamed,  and  developed  in  the 
ordinary  way.  Coloured  reserves  are  obtained  by  adding 
to  the  paste,  for  instance,  Brilliant  Green,  Auramine, 
\f.  Violet  6B  oi  Methylene  Blue,  and  a  little  acetic 

acid  nnin    is    required    for    the    fixing    of  these 

basic  dyestaffs.  The  report  states  that,  compared  with 
stannous  chloride,  ferrous  -ulphate  should  be  cheaper 
and  lews  harmful  to  the  fabric,  but  would  have  the  dis- 
advantage of  necessitating  soaring  to  remove  iron.  Com- 
parative trials  showed  that  it  gave  a  poorer  white  than 
larinm  sulphite  or  stannous  chloride.  In  any  case 
reserve  ucocc— tn  hare  now  been  superseded  by  the 
f  irmaldetrydetulphoxylate  discharge  method. — J.  B. 


M  \mttit  powder*  ;     Prii 


•I.    Stephen.     Sealed 


No.    1287,   of   Sept.    7,    1901.      Report  thereon   by 
M  v.      Hull.    Soc.     Ind.    Malhouse,     1913,    83, 

metallic  powder  is  printed  along  with  formaldehyde 
and  ammonia  and  a  thickening  which  consists  of  a  solution 

ne  sad  IMMWIlilinl  The  material  is  then  dried  and 
steamed  for  an  hour  under  pressure.  The  process  is 
based  on  an  'ion  oi  the  author  that  a  solution  of 

(due  or  gelatin  can  \*-  kept  fluid  by  the  addition  of  a  soluble 

ol.     The  report  ref<  laled   note   \o.   2213  of 

1912,  f.  Heflmenn  &  ("><:,  If.  Wagner,  and  M. 
Battegay,  in  which  it  i    U  d  to  print,  metallic  powders 

alonz    with    a    mixture    of  etylcellulose), 

pheno'.  and  f'  rmaldehvde  together  with  a  little  sodium 
acetate  or  ammonia.  In  'hi-  east  fixation  i-  due  to  the 
condensation  of  the  formaldehyde  and  phenol  to  form  .i 
Hvn'  in.     I»  seemi   probable  that  in  the  pro 

;  note  1 2S7.  fixation  i»  to  OHM  extent  due  to  the 
condensation  of  the  formaldehyde  with  the  resorcinol 
a«  well  as  with  the  gelatin. — J.  I'. 


Patents. 

Bleaching  apparatus.  V.  Jaeggle,  Erste  Trautenauer 
Maschinenfabrik  und  Eisengiesserei,Trautenau,  Bohemia. 
Eng.  Pat.  25,822,  Nov.  11,  1912.  Under  Int.  Conv., 
Feb.  9,  1912. 

For  the  purpose  of  avoiding  injurious  fumes,  provision 
is  made  for  (1)  a  fan  exhaust  which  acts  through  holes 
placed  round  the  top  of  the  vat  and  just  above  the  level 
of  the  liquor,  (2)  the  delivery  of  liquor  from  the  circulating 
pump  through  holes  at  a  sufficient  distance  below  the 
level  of  the  liquor  to  prevent  frothing. — J.  B. 

Bleaching  fibres  by  means  of  hydrogen  peroxide  ;     Process 

for .     H.   Siebold.      Ger.    Pat.    256,997,   May   11. 

1909. 

The  goods  to  be  bleached  are  immersed  in  a  dilute  solution 
of  hydrogen  peroxide,  wrung  out,  and  then  passed  through 
a  vessel  in  which  they  come  in  contact  with  ammonia  gas. 
The  bleaching  action  is  stated  to  be  very  rapid. — T.  F.  B. 

Yarn    mercerising    machine.     P.    Hahn,    Niederlahnstein, 
Germany.     Eng.  Pat.  21,539,  Sept.  21,  1912. 

The  unit  of  the  machine  consists  of  a  pair  of  rollers  the 
one  vertically  above  the  other  in  the  same  plane,  over 
which  the  hank  of  yarn  is  placed  by  hand.  The  upper 
roller  is  caused  to  move  upwards  by  means  of  a  lever 
acting  on  a  cam  shaft  and  the  yarn  is  thus  stretched. 
While  the  yarn  is  under  tension  and  the  rollers  are  revolving 
at  the  same  time,  a  box-shaped  vessel  is  caused  to  move 
vertically  upwards  until  the  yarn  is  completely  enclosed. 
Caustic  lye  is  now  run  into  the  box  and  the  yarn  thoroughly 
impregnated.  When  this  operation  is  completed  the 
lye-box  is  emptied,  lowered  again  from  the  rollers,  and 
caused  to  move  horizontally  until  a  second  compartment, 
similar  to  and  attached  to  the  first  box,  comes  under  the 
yarn.  This  is  the  washing  box,  and  it  is  raised  vertically 
until  the  yarn  is  enclosed,  when  the  water  is  turned 
on.  The  washing  water  is  run  away  and  the  box  lowered 
as  in  the  first  operation.  The  upper  (movable)  roller 
then  falls  a  little  and  the  yarn  ceases  to  be  under  tension. 
It  is  then  removed  by  hand,  a  fresh  hank  put  on,  and  the 
whole  cycle  of  operations  repeated.  The  machine  consists 
of  a  series  of  such  units  in  two  rows,  back  to  back,  and 
the  cam  mechanism  required  to  raise  and  lower  the  boxes, 
open  the  valves,  and  operate  the  tension  rollers  is  worked 
by  a  main  shaft  and  a  counter  shaft,  the  system  being 
so  arranged  that  each  unit  follows  a  little  behind  the  next 
one  in  the  cycle  of  operations  in  order  that  one  attendant 
can  operate  a  large  machine. — J.  B. 

Dying  hanks  of  wool,  cotton,  or  silk  and  the  like ;  Apparatus 

for .     L.     Gillet,     Suippes,      Franco.     Eng.     Pat. 

8679.  April  12,  1912. 

The  hanks  during  the  dyeing  operation  rost  on  hollow 
carriers  formed  with  openings  or  sUts  from  which  the 
dye-liquor  flows,  so  that  the  hanks  can  neither  spread 
nor  press  together  but  have  every  portion  uniformly 
dyed.  The  bottom  of  the  dyeing  trough  is  fitted  with 
semicircular  guards  of  graduated  diametor,  arranged 
"  step-wise  "  at  different  heights  from  the  bottom,  to 
ensure  the  smooth  circulation  of  the  liquid. — B.  N. 

Laundry    and    dyeing    purposes;       Method    of   employing 

colouring  matter*  for .     G.  E.  Heyl,  London.     Eng 

Pat.  1088  of  1913,  date  of  appL,  Oct.  22,  1912. 

Tuk  colouring  matter  is  spread  evenly  between  two  sheets 

of  absorbent  paper  which  are  made  to  adhere  by  mean* 
of  an  adhesive.  After  drying  the  sheet  is  perforated 
like  a  sh<*>t  of  pottage  stamps  so  that  predetermined 
quantities  of  the  dye  can  I>e  removed  as  desired.— J.  B. 


Colouring  of  material ;    Procestfot  tin 


L.  Schulhof 


New    York,    Assignor   to   The   American    Diamalt  Co., 
Cincinnati,  Ohio.     [J.S.    Pat,    1,061,456,  Jan.  28,  1913. 

Vat,  sulphur   and    other   insoluble   dyostuffs,    which  are 
usually  dyed  in   the   reduced  state,  are  rendered  soluble 


Vol.  XXXII., No.  8.J      Cl.  VII.— ACIDS;  ALKALIS;  SALTS;  NON-METALLIC  ELEMENTS. 


423 


by  means  of  alkali  and  maltose,  the  presence  of  diastase 
being  an  advantage.  Maltose  is  also  used  as  an  addition 
to  vats  prepared  by  means  of  hydrosulphite  or  other 
agents  which  quickly  lose  their  solvent  and  reducing 
properties,  it  being  claimed  that  the  fixation  of  dyes 
from  such  vats  can  thereby  be  more  easily  controlled. 


Dyeing  machine.  J.  M.  Payne,  Phcenix,  and  G.  G.  Wallace, 
Girard,  Ala.,  Assignors  to  Perfection  Dyeing  Machine  Co.. 
Columbus,  Ga.    U.S.  Pat.  1,057,265,  March  25,  1913. 

A  machine  for  dyeing  warps  on  the  beam.  The  beam 
is  detachably  mounted  in  a  closed  tank  within  an  open 
vat  which  has  a  well  or  sink  in  its  floor.  The  beam  is 
hollow  and  has  one  end  closed,  while  at  the  other  end  is 
provided  means  for  forcing  the  dye  liquor  from  the  well 
into  the  inside  of  the  beam  and  thence  through  the  varn. 

"  B. 


Dyeing,  bleaching,  etc.,  textiles  in  the  form  in  which  they 
come  from  the  spinning  machine.  P.  J.  Grandsire  Fils. 
Fr.  Pat.  448,248,  July  31, 1912. 

A  method  of  dyeing  cops,  etc.,  on  cardboard  tubes 
instead  of  on  the  usual  perforated  spindles.  The  bobbin, 
preferably  of  the  type  obtained  from  the  "continuous" 
or  Mule- Jenny  machines  is  put  on  a  solid  skewer  and  fixed 
vertically  between  two  horizontal  perforated  plates, 
the  perforations  in  the  plates  which  hold  the  bobbins 
being  made  cup-shaped  and  fitting  on  the  shoulder  of  the 
bobbin  to  make  a  tight  joint.  Liquor  pumped  from  the 
chamber  outside  the  plates  is  thus  forced  to  travel  through 
the  material  wound  on  the  bobbin  before  it  reaches  the 
inner  chamber  and  is  exhausted.  The  usual  cycle  of 
operations  is  thus  carried  out  continuously. — J.  B. 


Dyeing   and    rendering    impermeable  ;       Process    of  - 
P.  Germain.     Fr.  Pat,  448,928,  Dec.  9,  1911. 


Ultramarine  is  rendered  soluble  by  boiling  with  a  mixture 
of  three  parts  of  water  and  one  part  of  glycerin,  and  a 
83lution  of  nitrated  hydrocellulose  in  methylethylketone 
is  added.  Fabrics  impregnated  with  this  mixture  resist 
soap,  "  chemick,"  sodium  carbonate  and  light.  If  a 
drying  oil  and  a  suitable  siccative  are  added,  the  mixture 
obtained  is  suitable  for  waterproofing  balloon  coverings, 
tents,  etc. — J.  B. 

Skin*,   hairs,  feathers,    etc. ;      Process  for  producing  fast 

dyeings    on .     Farbwerke    vorm.    Meister,    Lucius, 

und  Briining.     Ger.  Pat.  256,794,  Mav  2.  1912.     Addi- 
tion to  Ger.  Pat.  250,462. 

2-6-Diaminophenol  and  its  derivatives  substituted  in  the 
p-position  are  used  in  place  of  the  2.5-diaminocresol 
specified  in  the  chief  patent  (see  Fr.  Pat.  438,476 ;  this 
J.,  1912,  638).     Fast  olive  to  brown  shades  are  produced. 

— T.  F.  B. 


Printing  t< xtile  fabrics.  The  Calico  Printers'  Assoc,  Ltd.. 
Manchester,  and  W.  Browning.  Accrington.  Eng.  Par? 
15,018.  June  28, 1912. 

Paper  of  sufficient  strength  and  porosity  is  used  in  place 
of  the  usual  back  cloth.— J.  B. 


Brown   shades   capable   of  being   reserved   or   discharged  ; 

Production  of on  the  fibre.     Badische   Anilin   und 

Soda  Fabrik.     Fr.  Pat.  447,991,  Sept.  2,  1912.     Under 
Int.  Conv.;  Feb.  13  and  July  5,  1912. 

The  goods  are  padded  or  printed  with  a  solution  of  o-dianisi- 
dinc  in  an  organic  acid,  or  a  mixture  of  a  mineral  acid 
and  an  organic  acid  in  which  the  latter  predominates, 
together  with  sodium  chlorate  and  preferably  a  catalyst, 
for  example  ferrous  sulphate  or  potassium  ferrocyanide. 
After  drying  and  steaming  in  the  Mather  and  Piatt,  a 
brown  similar  to  Manganese  Bronze  is  produced.  Reserve 
effects  can  be  obtained  by  previously  printing  a  reducing 
agent  with  or  without  the  addition  of  a  colouring  matter. 
Discharging  by  chlorate  gives  an  orange-brown,  by  hydro- 


sulphite-formaldehyde  an  olive-green.  The  shade  of  brown 
can  be  modified  by  adding  to  the  padding  mixture  quantities 
of  ferrocyanide  much  beyond  that  required  merely  for 
catalysis,  brighter  and  more  orange-brown  tones  being 
thus  obtained. — J.  B. 


Preparing  glycollic  acid  compounds.     Ger.   Pat.   256,858. 

See  XX. 


VII.— ACIDS;    ALKALIS;    SALTS;    NON- 
METALLIC    ELEMENTS. 


Bauxites;    Analysis  of 


E.  Martin.     Monit,  Scient., 


1913,  3,  232—236. 

A  quantity  of  the  substance  in  fine  powder  is  dried  at 
at  100° — 105°  C,  and  the  loss  on  ignition  determined.  1 
grm.  is  then  treated  with  15  c.c.  of  nitrohydrochloric  acid 
and  30  c.c.  of  sulphuric  acid  (1:1),  and  evaporated  until 
sulphuric  acid  vapours  are  evolved  and  a  quantity  of 
solid  sulphates  separates,  cooled,  50  c.c.  of  water  are  added, 
and  the  flask  is  again  heated  until  all  the  soluble  salts  are 
dissolved.  First  method. — Silica. — The  solution  is  filtered 
into  a  500  c.c.  measuring-flask,  the  residue  thoroughly 
washed  with  hot  water,  the  filter  ignited  in  a  platinum 
crucible,  and  in  the  residue  the  silica  is  determined. 
Titanic  acid. — 250  c.c.    of    the   solution    in    a    flask    of 

1  litre  or  more  capacity  are  just  neutralised  by 
ammonia,  any  slight  permanent  precipitate  being 
re-dissolved  by  a  drop  of  dilute   sulphuric  acid.     Then 

2  c.c.  of  sulphuric  acid  (1:1)  are  added,  the  solution 
is  diluted  to  at  least  500  c.c,  and  boiled ;  10  c.c. 
of  saturated  solution  of  sodium  bisulphite  are  now  added, 
and  the  boiling  continued  for  some  time,  the  loss  by 
evaporation  being  made  up.  A  little  more  bisulphite  is 
added,  the  flask  is  corked,  allowed  to  cool  hi  an  inclined 
position,  the  clear  liquid  decanted  off,  the  precipitate  of 
titanic  acid  rinsed  on  to  a  filter,  washed,  ignited,  and 
weighed.  Ferric  oxide.- — The  liquid  deprived  of  titanic 
acid  is  oxidised  with  bromine,  the  bromine  boiled  off,  the 
iron  precipitated  by  ammonia,  the  precipitate  washed, 
re-dissolved  in  sulphuric  acid  (30  c.c.  of  1  :  1  acid),  the 
solution  reduced  by  zinc  and  titrated  with  permanganate 
Alumina  by  difference.  Second  method. — Ferric  oxide. — 
The  solution  (without  filtering  off  the  silica)  is  titrated 
at  boiling  temperature  with  standard  stannous  chloride 
solution  (using  a  burette  with  a  twice  bent  capillary  tube, 
the  horizontal  portion  about  15  mm.  long)  until  the 
yellow  colour  disappears.  The  stannous  solution  is 
standardised  before  each  series  of  titrations  by  means 
of  ferric  chloride  solution.  Silica,  lime,  and  ferric 
oxide  are  next  determined.  Titanic  acid. — 250  c.c.  are 
just  neutralised  as  before,  boiled  to  complete  expulsion 
of  hydrogen  sulphide,  then  sodium  bisulphite  added 
and  the  process  completed  as  in  the  first  method. 
Alumina,  as  before,  by  difference.  Rapid  metlwd.—Thc 
iron  and  silica  having  been  determined  as  in  the  second 

•  method,  the  liquid  is  made  up  without  removing  the 
tin.  The  titanic  acid  is  then  determined  in  500  c.c. 
colourimetrically  by  means  of  hydrogen  peroxide ; 
and  the  lime  in  a  separate  portion  after  removing  iron 
and  alumina. — J.  T.  D. 

Uranium  sohdions  ;  Radiations  from .  and  determina- 
tion of  uranium  by  a  radioactirr  method.  L.  Miehicls. 
Bull.  Soc  Chim.  Belg.,  1913.  27,  69—80. 
The  author  describes  experiments  with  solutions  .1 
potassium-uranyl  sulphate  and  uranyl  nitrate  which 
show  that  the  radioactivity  of  such  solutions  as  meason  d 

,    by  the  speed  with  which  the  oharged  leaf  of  an  electroscope 

,  falls,  varies  directly  with  the  concentration,  except  in  the 
cas/  of  iiuhjlI  nitrate  solutions  of  high  concentration 

'    (above   2(1  par   cent.  V .).  for  which  the  activity  inon 
less  rapidly  than  the  concentration     This  variation  from 

:   dircd  proportionality  appears  to  i><  due  to  the  high  density 
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of  the  men  concentrated  solutions,  for  if  solutions  of 
different  uranium  content  but  brought  to  the  same  density 
by  addition  of  ferric  ohkride  be  compared,  the  activity 
is  found  to  be  directly  proportional  to  the  uranium  content. 
It  ■  j><  ssil>lc  to  base  on  these  results  an  aoonrate  method 
for  the  determination  of  uranium  in  presence  of  non-radio- 
active metals.— A.  S. 

Kemdivt   disintegration    products  ;     Chemical   nature  of 
.     A.  Flack.      Chem.  >Soe.  Trans.,  1913..  103, 

The  author  finds  that  uranium-X  and  radio-actinium  are 
shmmirillj  similar  to.  and  non-separable  from,  thorium  ; 
ssea  (thoriom-2  is  non-separable  from  actinium  ;  thorium-B 
■  non-saparabk  from  lead;  radhun-B  and  aotinium-B 
are  very  similar  to  bad  and  probably  non-separable  from  it ; 
thorium-C.  radium  l'.  and  actinium-C  are  very  closely 
allied  to  bismuth,  and  probably  non  separable  from  it  ; 
radium  E  is  chemically  identical  with  bismuth.  Direct 
measurement  of  the  development  of  radium-F  from  radium- 
K  has  confirmed  the  view  that  there  is  only  one  product 
(Vadium- E)  between  radio  lead  and  polonium.  (See  also 
this  J.,  1913,  287.>— A.  S. 

Hydrogen  peroxide  ;      Influence  of  some  organic  acids  on 

th>   decomposition  of .      C.  Porlezza  and  G.  Norzi. 

A- .  i:   aooad  dei  Lincei,  Roma,  1913,  22,  L,  238—245. 

V*AKIOtTS  substances  have  been  recommended  as  additions 
of  hydrogen  peroxide  in  order  to  retard  the 
imposition  of  the  same.     The  authors  have  compared 
efficiencies  of  a  number  of  organic  acidsfor  this  purpose. 
In  order  to  obtain  comparable  results  in  a  relatively  short 
time,  a  small  quantity  of  manganous  sulphate  was  added 
to  the  hydrogen  peroxide  in  order  to  accelerate  its  decom- 
position.    The  hydrogen  peroxide  solution  used  contained 
about  002  gnn.-niol.  per  litre  (0-68  grm.  per  litre),  and   j 
the  results  of  the  experiments  (all  carried  out  at  25°  C),    I 
given  in  tables  and  curves,  show  that  the  decomposition 
is  greatly  retarded  by  addition  of  benzoic,  hippurie,  oxalic,    ! 
or  uric   acid,   especially,    bv   the   three   first-mentioned 
acids.— A   -  \ 


Chlorine  and  hydrogen  ;     The   interaction   of .      The 

mjhienet  of  mass.    D.  L.  Chapman  and  L.  K.  Underbill. 
Chem.  Boo.  Proc.,   1913,  29,  76. 

The  authors  have  determined  the  sensitiveness  to  light  of 
mi\  'itaining  chlorine.  oxygen,  and  hydrogen,  the 

object  having  been  to  find  the  variation  in  the  rate  of 
formation  of  hydrogi  n  chloride  when  the  concentrations  of 
the  chlorine  and  oxygen  were  kept  constant  and  that  of  the 
hydrogen  varied.  The  concentration  of  the  oxygen  was 
small  in  comparison  with  that  of  the  chlorine.  It  was 
found    t  the    concentration    of  the    hydrogen   was 

mereaaed   from   zero,  the  sensitiveness  increased  at  first 

Tf-ry  rapidly,  attained  a  maximum  value,  and  then  gradually 
Ml.  Thus,  a  mixture  which  contained  ~>0  ]»r  cent, 
of  hydrogen  was  only  twice  as  sensitive  as  one  which 
■  iined  only  3  pei  cent.,  whilst  the  sensitiveness  of  a 
gas  consisting  of  100  per  cent,  of  hydrogen  was  less 
than  that  of  a  mix*  u  •  lining  60  per  cent.,  in  the  ratio 

of  7  to  10.  The  abow  results  demonstrate  i  onclusiveby 
that  the  rat.-  of  formation  of  hydrogen  chloride  is  not  Under 

wrdinary  conditions  proportional  to  the  number  of  impacts 
pr-r  smwmd  between  pairs  of  molecules  of  hydrcgen  and 

ah* a MMl       Tie-  resaStl  Of  the  authors  are  in  agreement  a  ith 

she  new  that  bythe  action  of  light  acomparatively  unstable 
form  of  chlorine  h  produced,  and  that  this,  in  the  pre 
Maeeofa  iiiffiniml  quantity  of  hydrogen,  is  almost  entirely 
aonverted  irito  hydrogen  chloride,  whereas  in  the  presence 
.  deficiency  of  hydrogen  it  reverts  hugely  to  'ordinary 

chlorine. 


Examination   of   tulphuri*    acid  for   petrohum    refining 

Ink.    BeellA. 

ferr,  monohydrah   and  it*   km   "/   volumetric 

■  -.    Fkwentm.  See  XX J II. 


Studies     on 


oxidation.     Armstrong 
London  Section,  p. 

Patents. 


and 
391. 


Colgate.    See 


Sulphurous  and  the  like  gases  from  industrial  and  other 

furnaces  ;     Process  of  recovering  and  treating .     D. 

Peniakoff,     Brussels.     Eng.     Pat.     21,470,     Sept.     20, 
1912. 

Gases  containing  small  quantites  of  sulphur  oxides 
( or  of  these  oxides  together  wit  h  such  impurities  as  hydrogen 
chloride  or  carbon  monoxide,  which  render  the  gases 
useless  in  sulphuric  acid  manufacture)  are  placed,  whilst 
still  hot  and  possibly  mixed  with  air,  in  contact  with 
bauxite  or  its  ferruginous  residues  or  with  other  substances 
having  similar  physical  and  chemical  properties,  the 
purifying  material  being  preferably  made  to  move  in  a 
direction  opposite  to  that  of  the  heated  gases  ;  this  renders 
the  gas?s  harmless  and  brings  about  fixation  of  the  con- 
tained sulphur  in  the  form  of  aluminium  and  iron  sulphate  s. 
The  product  may  be  gradually  exhausted  or  lixiviated  with 
water,  and  the  concentrated  solutions  of  more  or  less  pure 
aluminium  or  iron  sulphate  thus  obtained,  made  to  yield 
marketable  salts,  or  it  may  be  heated  in  closed  vessels 
so  as  to  give  sulphuric  acid  and  revivify  the  purifying 
material — F.  Sodn. 


Sulphuric  acid;  Manufacture  of - 


N.  L.  Heinz,  La 
Salle,  111.     U.S.  Pat,  1,057,149,  Mar.  25,  1913. 

In  the  manufacture  of  sulphuric  acid  by  the  chamber 
process,  the  current  of  steam,  nitrous  and  sulphurous 
gases  is  mixed  with  such  regulated  quantities  of  air, 
introduced  at  such  different  points  and  at  such  times, 
as  to  maintain  a  uniform  pressure  and  movement  of  the 
gases  in  the  chambers,  the  quantity  of  air  admitted  con- 
taining an  amount  of  oxygen  equal  to  that  consumed 
by  the  reacting  gases. — 0.  R. 

Alkali  hydroxides  ;  Process  for  the  direct  preparation  of- 


from  alkali  chlorides.     J.  Kersten.     Ger.  Pat.  255,088, 
Oct.  31,  1911. 

A  dilute  solution  of  the  alkali  chloride  is  heated  with 
lead  hydroxide,  whereby  it  is  converted  almcst  quantita- 
tively into  the  corresponding  hydroxide.  The  basic 
had  chloride  also  formed  can  be  easily  reconverted  into 
lead  hydroxide  by  means  of  nitric  acid  and  ammonia, 
ammonium  nitrate  being  obtained  as  a  by-product  in 
addition  to  hydrochloric  acid. — A.  S. 

Ammonia  and  hydrocyanic  acid  from  calcium  cyanamide  ; 
Manufacture  of — — .  E.  E.  Naef,  Clydach.  Eng.  Pat. 
14,4 12,  June  20, 1912. 

Calcium  cyanamide  (nitrolim)  is  treated,  at  a  fairly  high 
temperature  {e.g.,  500° — 700°C.)  and  at  ordinary  or 
higher  pressure,  with  a  current  of  dry  hydrogen,  either  alone 
or  mixed  with  carbon  dioxide,  or  nitrogen  or  carbon 
monoxide,  or  a  mixture  of  these. — F.  Sodn. 

Cyanogen    [and    ammonia};     Process    of   obtaining 


lulling  with  gases  derived  from  vinasse  or  analogous 
substance*.  Deutsche  Gold-  und  Bilber-Scheide  Anstalt, 
vorm.  Rossler.     Fr.  Pat.  448,722,  Sept.  5,  1912. 

Gaseous  mixtures  containing  nitrogen,  obtained  by  heating 

vinasse  or  analogous  substances,  are  taken  direct  from  the 

calcining  or  distilling  apparatus  to  superheaters  which  are 

lined  with  refractory  material,  preferably  of  an  acid 
character  (such  as  Dinas  bricks),  the  speed  of  the  gases  in 
the  superheater  being  made  sufficiently  great  to  prevent 
catalysis. — F.  Sodn. 

Ammonia  ;    Manufacture  of  —     from  nitrogenous  carbon 
compound*.     P.  Sohreiber.     ('•tr.  Pat.  257,188,  Juni 
1**1 1  . 

Oiioanic  nitrogenous  compounds  are  caused  to  interact 
with   contact,    masses  containing    livdiated    iron    oxide  at 

temperatures  below  red  heat,  e.g.,  200'  ('.    It  is  stated  that 

by  this  method  the  nitrogen  of  solid  organic  nitrogenous 
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■compounds,  which  on  destructive  distillation  is  converted 
into  ammonia  only  to  the  extent  of  about  one-fifth,  is 
•almost  completely  converted  into  ammonia.  In  a  similar 
manner,  up  to  80  per  cent,  of  the  nitrogen  of  pyridine 
and  cyanogen  salts  is  converted  into  ammonia. — A.  S. 

Ammonium   sulphate ;     Process  for    obtaining 


Fritzsche.     Ger.  Pat.  256,400,  Feb.  17,  1912. 

Alumina  is  treated  with  sulphurous  acid,  the  basic  or 
«cid  aluminium  sulphite  sd  produced  is  oxidised  to 
aluminium  sulphate,  and  the  latter  is  treated  with  gases 
or  vapours  containing  ammonia.  The  aluminium  sulphite 
is  preferably  produced  in  solutions  containing  ammonium 
sulphite  or  sulphate,  in  presence  of  which  it  is  more  easily 
•oxidised.  The  process  may  be  combined  with  the  puri- 
fication of  coal  gas  bv  means  of  aluminium  sulphite  (see 
Eng.  Pat.  25,454  of  1*911  ;    this  J.,  1913,  24).— A.  S.  ' 

Oxides  of  nitrogen  ;  Apparatus  for  carrying  out  gas  reactions 

particularly  for  the  production  of in  the  electric  arc. 

W.  Kochmann,  Berlin.   U.  S.  Pat .  1 ,055,33 1 ,  Mar.  11,1913. 

The  apparatus  consists  of  a  furnace  containing  a  number 
of  electrodes  of  the  same  polarity  and  a  single  electrode  of 
opposite  polarity  ;  the  latter  has  a  prominent  spot  from 
which  the  arcs  proceed,  thereby  rendering  its  effective 
surface  smaller  than  the  sum  of  the  effective  surfaces  of  the 
opposed  electrodes,  so  that  the  arcs  are  caused  to  touch 
one  another  forming  a  cone,  and  the  energy  to  be  concen- 
trated in  the  direction  of  the  effective  surface  of  the 
single  electrode.  The  single  electrode  is  preferably 
made  in  the  form  of  a  water-cooled  expansion  nozzle, 
adapted  to  be  covered  by  the  cone  of  arcs,  and  a  conical 
water-cooled  central  plug,  axially  adjustable  in  the  nozzle, 
is  adapted  to  regulate  the  free  passage  therein,  and  to 
serve  as  an  electrode.  The  electrodes  and  cooling  surfaces 
may  include  a  catalyst  favourable  to  the  reaction. 

— F.  Sodn. 


Salt ;    Process  for  the  manufacture  of  .     S.  M.  Lillie 

Philadelphia,  Pa.  U.S.  Pat.  1,056,558,  Mar.  18,  1913. 
The  process  is  described  as  carried  out  in  a  multiple  effect 
apparatus,  in  which  the  impurities  are  concentrated  and 
transferred  gradually  from  the  last  vessel  of  the  series  to 
the  first,  the  salt  crystals  produced  being  transferred  in  the 
opposite  direction  and  finally  precipitated  in  a  settling 
chamber. — F.  Sodn. 

Rock  salt  or  sodium  chloride  containing  iron  ;    Process  for 

melting so  as  to  yield  a  white  product  on  solidifying 

P.  Adler.     Ger.  Pat.  256,249,  Sept,  22,  1911. 

The  salt,  before  or  after  melting  is  treated  with  a  quantity 
of  an  alkali  ortho-,  meta-,  or  pyrophosphate,  or  other 
colourless  (white)  phosphate,  or  phosphoric  acid,  sufficient 
to  give  a  white  product  on  solidifying. — A.  S. 


Calcium  carbide 
finely  divided 


Process  for  increasing  the  stability  of 
—  towards  air.     F.  Morani.     Fr.  Pat. 


^1)  Stannic  chloride  ;    Manufacture  of 


(2)  Method 


of  producing  hydrates  of  stannic  chloride.  W.  F.  Doer- 
flinger,  New  York,  Assignor  to  Niagara  Alkali  Co.  U.S. 
Pats.  1,055,617  and  1,055,727,  March  11,  1913. 

\\)  Chlorine  is  passed  over  liquid  anhydrous  stannic 
chloride,  under  such  conditions  that  the  moisture  in  the 
gas  combines  withthe  stannic  chloride  to  form  a  specifically 
heavier  hydrate  which  sinks  out  of  contact  with  the 
chlorine,  and  the  dried  chlorine  is  then  made  to  combine 
with  tin,  so  as  to  produce  stannic  chloride,  part  of  which  is 
as  d  to  treat  the  chlorine  entering  the  process,  the  rest 
being  treated  with  metallic  tin,  in  order  to  remove  dissolved 
chlorine.  The  moist  chlorine  is  preferably  passed  in  a 
tortuous  path  over  a  flowing  body  of  the  anhydrous  liquid, 
at  a  temperature  below  80°  C,  so  as  to  be  below  the  melting 
point  of  hydratcd  stannic  chloride,  and  it  is  advantageous 
to  remove  the  heat  of  reaction  independently  from  the 
interior  and  exterior  of  the  body  of  tin  in  contact  with 
the  dry  gas,  the  gases  escaping  from  the  reaction  being 
cooled,  so  as  to  condense  the  contained  stannic  chloride. 
(2)  Stannic  chloride  is  hydiated  by  adding  water  in  the 
form  of  ice  (so  as  to  dissipate  part  of  the  heat  of  reaction), 
and  the  resulting  hydrate  is  melted  and  conducted  from 
the  apparatus. — F.  Sodn. 

Lend   hydrate   [hydroxide]  ;     [Electrolytic]   Method  of  pro- 
ducing    .     Method    of   recovering    lead    and    silver. 

T.  G.  Timby,  Chicago,  111.      U.S.  Pats.  1,056,382  and 
1,056.383,  March  18,  1913. 

(1)  A  cast  anode  of  lead  sulphide  ore  is  electrolysed  in  a 
neutral  aqueous  solution  of  an  alkali  nitrate,   such  as 
sodium  nitrate,  by  a  current  of  low  potential,  and  in  the 
presence  of  a  cathode  in  a  cloth  envelope.     The  hydroxide   ; 
18  precipitated  in  the  electrolytic  cell  by  the  reaction  of 
the  ingredients  of  the  bath.     (2)  Silver  and  lead  are  re-    j 
covered  from  ore  by  electrolysing  in  a  bath,  containing  a 
.suitable  electrolyte,  and  a  cast  argentiferous  lead-bearing 
ore  anode  in  a  filtering  screen.     The  silver  is  precipitated 
within  the  screen  by  a  halogen  salt  of  an  alkali  metal,  and 
the  lead,  liberated  by  the  electrolysis  of  the  anode,  is   | 
■collected. — B.  N. 


448,077,   Sept.   9,    1912.     Under   Int.   Conv.,   Oct.    16, 
1911. 

The  particles  of  carbide  are  coated  with  a  thin  layer  of 
carbon  by  agitating  them  at  a  suitable  temperature  in 
the  presence  of  carbon  monoxide  or  carbon  dioxide,  or  of 
a  suitable  mixture  containing  these  gases,  which  should  be 
as  dry  as  possible. — F.  Sodn. 


Calcium  carbide  :    Process  for  the  utilisation  of  the  waste 

of  manufacture  of .     Soc.  Italiana  per  il  Carburo  di 

Calcio.     Fr.  Pat,  448,078,  Sept.  9,   1912.     Under  Int. 
Conv.,  Oct.  16,  1911. 

The  smaller  particles  produced  in  the  crushing  of  calcium 
carbide  are  rendered  serviceable  {e.g.,  for  making  acetylene) 
by  coating  them  with  a  thin  protective  layer  of  calcium 
cyanamide,  thus  rendering  them  more  resistant  towards 
atmospheric  moisture.  To  this  end,  the  carbide  is  intro- 
duced into  suitable  vessels  in  which  an  atmosphere  of  air 
and  nitrogen  (or  a  mixture  of  nitrogen  and  an  inert  gas)  is 
maintained,  the  particles  being  given  such  a  motion  that 
they  come  rapidly  and  uniformly  into  contact  with  the 
walls  which  are  strongly  heated. — F.  Sodn. 


Magnesia ;     Process    of    extracting from    natural    or 

artificial    solutions.     J.     J.     T.     Schloesing.     Fr.     Pat. 
448,370,  Nov.  23,  1911. 

Solutions  of  magnesium  chloride,  or  of  magnesium  and 
other  salts  capable  of  yielding  magnesium  chloride  by 
double  decomposition,  especially  mother  liquors  from  salt- 
pits,  are  treated  with  powdered  magnesia  in  such  manner 
as  to  cause  the  whole  to  become  solid  (the  dissolved 
magnesium  being  precipitated  along  with  that  added,  as 
oxychloride),  and  the  product  is  broken  up,  dried,  and 
calcined,  so  as  to  give  hydrochloric  acid  and,  after  washing 
with  water,  a  residue  of  almost  pure  magnesia. — F.  Sodn. 


Alkali   sulphides;     Process   of  manufacture   of .     H. 

Gouthiere  et  Cie.  and  P.  Uncancel.     Fr.  Pat.  448,927, 
Dec.  9,  1911. 

A  mixture  of  peat  or  analogous  material  (such  as,  lignite, 
coal  dust,  sawdust, etc.)  and  sulphur-containing  residues. 
from  the  decyaniding  of  spent  gas-purifying  material  or 
from  the  manufacture  of  Chardonnct  silk,  or  powdered 
sulphur  (preferably  mixed  with  calcium  sulphate)  is 
subjected 'to  destructive  distillation,  and  the  liquor, 
containing  ammonium  sulphide  and  carbonate,  and 
residue  (which  consists  principally  of  calcium  sulphide 
and  quicklime),  thus  obtained,  are  distilled  together,  so 
as  to  give  an  ammoniaca]  solution  of  ammonium  sulphide 
and  a  residue  of  calcium  carbonate.  The  washing  of  the 
original   distillation  gases  is   preferably   effected    by   an 

alkaline  liquor,  and,  by  B  suitable  choice  of  alkali  and  of 
the  sulphate  added,  'sodium  or  potassium  sulphide  or 
an  alkaline  earth  sulphide  may  be  prepared  by  (he  process, 

V.  Bod*. 


426 


Cl.  VIII.— GLASS;    CERAMICS. 


[April  30,  1913. 


PiUistium  sew*;  Apparatus  for  attaining  - — .  Gobr. 
Burcdorf.  Ger.  Pat,  860,196,  May  20.  l'.Hl.  Addition 
to  Gar.   l'at.  23*.  255. 

Thk  apparatus  described  in  the  chief  patent  is  modified 
in  that  the  loose  receptacle  for  the  erode  potassium  salts 
it  provided  with  one  or  more  outlets  on  one  or  on  both  of 
its  long  sides,  together  with  a  transverse  partition,  prefer- 
ably removable,  just  behind  each  outlet  or  each  pair  of 
outlets.  The  flow  of  the  liquid  is  retarded  by  the  par- 
titions and  by  means  of  the  outlets,  solutions  of  varying 
i  onrentration  can  be  withdrawn  from  different  parts  of 
the  apparatus. — A.  S. 

Silicic     acid:      Preparation     of from     alkali     silicate 

solutions  and  carbon  dioxide.     J.  L.  Sevboth.     Ger.  Pat. 
March  28,  1912. 

^n  i<  M  acid  in  the  form  of  a  very  fine  powder  is  obtained 
by  spraying  an  alkali  silicate  solution,  treating  the  spray 
with  a  current  of  carbon  dioxide,  separating  the  precipitated 
-ilii  ic  acid  from  the  alkali  bicarbonate  solution,  and  drying 
it.  Bpecial  claim  is  made  for  the  use  of  the  exhaust  gas 
from  a  carbon  dioxide  liquefying  installation  for  pre- 
cipitating and  drying  the  silicic  acid. — A.  S. 

ils  and  metallic  oxides  in  a  finch/  dicid<d  condition  ; 

Pcpamtion    of .     H.     Kast.     tier.     Pat.    256,962, 

Dec.  2"),   1910. 

The  metal  salts  of  aromatic  nitro-acids,  such  as  the  mono-, 
di-,  and  tri-nitro-compounds  of  phenol,  cresol,  xylenol, 
resorcinol,  or  their  homologues,  isomerides,  or  substitution 
products,  are  heated,  with  or  without  access  of  air,  until 
the  metals  or  their  oxide-  -eparate  in  a  voluminous  form. 
In  order  to  moderate  the  violence  of  combustion  of  the 
compounds  they  may  bo  diluted  with  inert  substances 
or  nixed  with  oils,  fats,  higher  hydrocarbons,  tar,  or 
Bona  substances,  They  may  also  be  mixed  with 
suitable  substances,  such  as  the  oxides,  hydroxides,  or 
salt-  of  alkali,  alkaline-earth,  earthy,  or  heavy  metals 
and  with  suitable  binding  materials,  and  formed  into 
compact  porous  masses.  The  process  may  be  applied  to 
the  manufacture  of  incandescence  mantles. — A.  S. 

: rating    mix*d   gases    [hydrogen    and   oxygen  from   the 
on  of  water  vapour],     W.  T.  Hoofnagle,  Glen 
Ridge,  X.J.     U.S.  Pat.  1,056,026,  March  IS,  1913. 

in i.  mixture  <.f  ;  salting  from  the  decomposition  of 

r    vapour    i-    pi —fed    first   through   a   condenser   and 

then    through     pOTOOJ     tube-,     encased     in    jackets,    the 

en   the  tube  and  the  jacket   being   connected 

with  a  vacuum  pump. — W.  H.  C. 

araiing   mixed  liquefied  gases  [air] :    Process  of . 

A.    C.    Morrison,    Cmeagi      01     D.g.    Pat.    1,056,043, 
18,   LOIS. 

Jni.  liquefied  air  which  i>  to  be  separated  into  two  portions 

Biy    .i     higher    and    a    lower    oxygen 

'ban    the   original    mixture,    is    placed    in   contact 

uith  a  number  of  pii   at  ol  paramagnetic  metal  and  then 

tic  field,  whilst  at  the  same  time  the 

liquefied    mixture  u  heated  to  a  temperature  above  the 

boiling    point    of    the    more    volatile    and    le«    magnetic 

W.  II   '  . 


,</     from    air  ;     !  oj   < sim 


further  reduced,  and  so  on.  The  excess  uir  from  the 
high-pressure  tank  of  each  unit  is  returned  to  the  high- 
pressure  tank  of  the  next  preceding  unit,  and  that  from 
I  the  first  unit  is  utilised  in  actuating  the  pumping  means 
employed. — F.  Sodn. 

j   Barium     oxide ;      Manufacture     of .     Chem.     Fabr. 

Griinau,  Landshoff  und  Meyer  A.-G.,  and  W.  Kirchncr, 
Griinau,  Germany.     Eng.  Pat,  6176,  March  12,  1912. 

See  Fr.  Pat.  441,565  of  1912;  this  J.,  1912,  922.  Refer- 
ence is  directod  in  pursuance  of  Sect.  7,  Sub-sect.  4,  of  the 
Patents  and  Designs  Act,  1907,  to  Eng.  Pat.  3628  of  1890. 

— T.  F.  B. 

Alkaline    hydroxides  ;     Process    of  producing directly 

from  alkaline  chlorides.     J.  Kerstcn,  Delbruck,  Germany. 
Eng.  Pat,  22,717,  Oct,  5,  1912. 

See  Ger.  Pat,  255,688  of  1911  ;  preceding.— T.  F.  B. 
Arsenate    of    lead;    Method    of    production    of- 


E     M 
Ind.     V  P.    Pat.    1,066,244,    March    l>' 

■  I ::. 

Tm  proportion  of  nitrogen  to  oxj  {restively 

reduced  m  a    era    <■'  on 

of  which  ' oBiprisea  a  high-  and  a  low-pressure  tank, through 
whi<  h  a  f  water  i-  set  op,  a  separate  circulation 

besa  I lined  in  each   iJr,it.     An    i    due  iid.   under 

/"    t -in k  of  tin-  first  unit  and 

orbed  by  toe  -  ireulatmg  wata  which.  i„ ,  oming 

.  (-•'  --e-  in''  [londing  low  pi 

I   •  tod  from  th<  water  and 

cents  •    prmaller    proportion    of   nitrogen    than    the 

origii  ted  into  the  high-pressuri  tanl  of  the 

second  unit,  hi  which  ti,<   proportion  of  nitri  -fill 


,  F. 
Kaufler,  Vienna,  and  A.  Chwala,  Milan,  Italy.  U.S. 
Pat,  1,056,340,  March  18,  1913. 

See  Eng.  Pat.  10,017  of  1912  ;  this  J.,  1912,  722.— T.  F.  B. 

Nitrous  vapours  or  oxides  of  nitrogen  diluted  in  indifferent 

gases  ;  Process  of  recovering .     P.  A.  Guye,  Geneva, 

U.S.  Pat.  1,057,052,  March  25,  1913. 

See  Fr.  Pat.  441,022  of  1910 ;  this  J.,  1911,  541.— T.  F.  B. 

Oxygen  bath.     L.  Sarason,  Berlin,  and  E.  Franke,  Griinau,. 
Germany.     U.S.  Pat,  1,057,281,  March  25,  1913. 

See  Fr.  Pat,  405,644  of  1909  ;  this  J.,  1910,  425.— T.  F.  B. 

Separation    of  hydrogen    sulphide  from   gases.     Fr.    Pat 
448,728.     See  IIa. 

Erratum. 

This  J.,  1913,  p.  361,  col.  2, 1.  12  from  top,  for  '-'  used  :~ 
read  "fused,"  and  delete  the  inverted  /  in  1.  11. 


VIII.— GLASS;    CERAMICS. 

Quartz   glasses ;     Devitrification   of .     R.    Riekc    and 

K.    Endell.     Silikat-Zeits.,    1913,   1,   6—12.     (See  also 
this  J.,  1912,  983  and  1913,  234.) 

All  kinds  of  quartz  glass  devitrify  and  become  crystalline 
on  long  heating  at  a  high  temperature.     The  resulting 
product  is  cristobalite,  and  the  degree  of  devitrification 
may  be  ascertained  by  density  determinations,  the  specifr 
gravity   of   silica    being    2-21    and    of    cristobalite,    2-33. 
The  extent  of  the  change  is  dependent  on  temperature, 
time  and  surface.     Under  1200°  C.  it  requires  many  hoi 
to  become  apparent;    towards  1685°  C,  the  melting  point 
of  cristobalite,  it  is  nearly  proportional  to  the  length  ol 
heating.     The  least  tendency  to  crystallisation  is  shown 
by  quartz  glasses  which  are  quite  clear  and  transparent 
and  free  from   bubbles.     Surface  impurities  held  in 
pension  conduce  to  devitrification.     Tho   phenomenon 
prejudicial  as  it  causes   brittleness  and   permeability  to 
gases,  the  transformation  from  silica  to  cristobalite  being 
accompanied  by  a  contraction  of  5  per  cent,  in  volume. 
At  230°  C,  in  cooling,  jS-crystobalite,  the  regular  crystal] 
form,    changes    into    the    a- variety,    which    accent U 
de\  indication.       II.   II.  8. 

/  nderglaee    colours;     lnfiue.net    of   titanic    acid   in . 

A.   Berge.     Sprcchsaal,   1913,  46,  206—208. 

Tin;  colour  produced  by  a  stain  depends  to  some  extent 
on  the  other  constituents  reacting  on  the  chief  coloui 
oxide.     Cobalt,  for  example,  gives  a  deep  dark-blue  with 

ill.  i.  md  a  sky-blue  with  alumina.  The  tints  are  furtl  ■ ' 
affected  by  the  presence  ol  zinc  oxide,  phosphoric  acid, 
etc.    The  intimate  mixture  of  the  component  oxidi 

tain   may  lie   made   by  fine  grinding,   by   precipitation 
of  the  hydroxides,   by  molting  together  of  sulphate 
their  water  of  crystallisation,  or  by  Puka'l's  "suction 
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method  (see  this  J.,  1912,  434)  in  which  soluble  salts  of 
colouring  oxides  are  absorbed  by  kaolin,  etc.,  and  then 
calcined  and  ground.  Titanic  acid  is  recommended  as  a 
carrier  for  other  colouring  oxides.  Trials  'Here  fired  in 
majolica,  stoneware  and  porcelain  kiln3,  of  rutile  thus 
used  with  the  oxides  of  uranium,  cobalt,  iron,  nickel, 
copper,  manganese,  chromium,  molybdenum  and  tungsten. 
A  wide  range  of  colours  was  obtained  from  yellow  to  blue- 
black.  The  best  results  for  underglaze  by  the  use  of 
titanic  acid  alone  were  obtained  at  cone  7- — 9  for  olive- 
green,  brown  and  yellow  tints. — H.  H.  S. 

Asbestos-porcelain ;     its    employment    in    the  filtration    of 
alimentary  liquids  and  of  serums.     Hinard.     See  XIXb. 

Patents. 

Glass  gathering  furnaces.  H.  L.  Dixon,  Knoxville,  Pa.,  and 
A.  L.  Schram,  Hillsboro,  111.,  U.S.A.  Eng.  Pats.  27,742 
and  27,743,  Dec.  2,  1912.  Under  Int.  Con  v.,  Dec.  15, 
1911,  and  March  22,  1912. 

A  stationary  glass-gathering  tank,  which  may  be  fed  by 
any  suitable  connection  with  a  tank  furnace,  is  surmounted 
by  a  furnace  of  which  at  least  a  portion  is  rotatable, 
whereby  the  glass  in  the  tank  is  made  accessible  to  a 
gathering  hood  and  tool  which  are  also  rotating  relatively 
to  the  glass.  The  gathering  device  may  be  carried  by  the 
movabfe  portion  of  the  furnace,  which  is  accordingly 
fitted  with  a  recess. — H.  H.  S. 

Quartz  glass  articles ;  Method  of  manufacturing  trans- 
parent —  — .  F.  Wolf-Burckhardt,  Biebrich  on  the 
Rhine,  Germanv.  Eng.  Pat.  2150,  Jan.  27,  1913. 
Under  Int.  Conv.,  Jan.  26,  1912. 

Amorphous  silica  (e.g.,  geyserite)  is  fused  and  shaped 
in  known  manner,  and  the  opaque  outer  layers  are  then 
removed  by  mechanical  means  (such  as  a  sand  blast), 
with  or  without  chemical  treatment,  aftsr  which  the 
mass  may  be  further  worked  into  the  required  shape. 

— F.  Sodn. 

[Brick]     Kiln.     E.     Cole,     Loudon.     Eng.     Pat.     25,860, 
Nov.  11,  1912. 

The  kiln  is  of  the  tunnel  type  in  which  two  sets  of  rails 
arc  employed.  It  is  provided  with  a  number  of  furnaces 
on  each  side,  and  also  with  a  perforated  pipe  which  extends 
longitudinally  through  the  centre  of  the  burning  chamber, 
and  serves  as  a  burner  for  gas  or  oil.  It  is  supported  on  a 
continuous  wall,  at  a  height  just  above  the  platforms  of  the 
trolleys  on  which  the  bricks  are  stacked.  Hot  gases  from 
the  burning  chamber  of  the  kiln  are  conveyed  to  a  drying 
chamber  in  which  green  bricks  are  dried.  The  floor  on 
which  the  rails  are  laid  is  sloped  downwards  from  the 
entrance  to  the  exit  of  the  kiln  to  facilitate  the  passage 
of  the  moving  trolleys  through  the  kiln,  the  platforms 
of  the  trolleys,  however,  being  kept  horizontal.  The 
kiln  is  provided  with  sliding  fireproof  doors,  which  consist 
of  a  skeleton  framework  of  metal,  filled  in  with  fireclay  or 
firebricks.  The  moving  platforms  are  mounted  upon 
rollers,  which  run  over  the  rails.  The  platforms  consist  of 
metal  plates  covered  with  fireclay,  and  fit  close  to  the 
side  of  the  kiln  and  to  the  wall  which  supports  the  centra] 
longitudinal  burners,  thus  protecting  the  rollers  and  rails 
from  the  heat  of  the  burning  chamber. — W.  C.  H. 

Enamelled  utensifo  :    Method  of  removing  the  enamel  from 
useless .       G.     Spitz,     Briinn,     Austria-Hungary, 

Assignor   to   Goldschmidt    Petinning   Co.,    New    York. 
U.S.    Pat.    1,055,678,    March    11,    1913. 

See  Fr.  Pat.  370,986  of  1906  ;   this  J.,  1907,  257.— T.  V.  B. 


IX.— BUILDING   MATERIALS. 

Mortars    and    concretes    mixed    with    asphaltic    oil.-.      A. 

Taylor  and  T.  Sanborn.     Proc.  Amcr.  Soc.  Civil  Eng., 

I!M3.  39.  355—363. 
Ink  authors  subjected   Page's  statements  concerning  oil- 
mixed  concrete   (this   ,!.,    1911,    1213;     1912,   925)   i 


thorough  investigation,  and  drew  the  following  con- 
clusions with  regard  to  asphaltic  oi's  :  (1)  Oil-mixed 
concrete  containing  5,  10,  or  15  per  cent,  of  oil  is  more 
permeable  under  pressures  of  20 — 60  lb.  per  sq.  in.  than 
ordinary  concrete,  and  oil-mixed  mortar  containing  10  per 
cent,  of  oil  is  more  permeable  than  plain  mortar  under 
pressures  of  10 — 201b.  per  sq.  in.  (2)  Oil-mixed  mortars 
containing  up  to  25  per  cent,  of  oil  show  slightly  less 
absorption  of  water  than  plain  mortar,  except  that  with 
the  most  viscous  oils  the  mortar  becomes  more  absorptive, 
and  absorption  is  not  an  index  of  the  permeability.  The 
absorption  decreases  with  the  increase  in  the  quantity  of 
oil.  (3)  Both  the  tensile  and  the  crushing  strengths 
of  oil-mixed  mortars  arc  considerably  less  than  those  of 
plain  mortars,  the  strengths  decreasing  with  increasing 
quantities  of  oil,  and  the  progressive  deterioration  with 
increase  of  oil  being  more  marked  in  the  case  of  crushing 
than  of  tensile  strengths.  (4)  The  strength  decreases 
with  the  viscosity  of  the  oils,  and  with  the  most  viscous 
oils  it  requires  considerably7  more  water  to  keep  a  mixturo 
at  normal  consistence  than  is  required  in  the  fluid  oil 
mixtures.  (5)  The  relative  decrease  in  strength  with 
increasing  quantities  of  oil  in  mortars  is  less  in  50  than 
in  28  days.     (See  also  this  J.,  1913,  86.)— O.  R. 

Portland  cement ;   Adsorption  and  volume  changes  of . 

Knothe.     Tonind.-Zeit,,  1913,  37,  535—538. 

Referring  to  White's  observations  of  the  volume  changes 
of  set  cement  under  various  conditions  (this  J.,  1912, 130), 
the  author  quotes  Jesser's  conclusions  (Oesterr.  Verein  der 
Zcmcntfabrikanten,  Mar.  26,  1912)  that  the  phenomena 
are  due  to  adsorption.  When  set  cement  is  brought  into 
an  atmosphere  of  definite  humidity  and  at  constant 
temperature,  a  state  of  equilibrium  is  set  up  between 
the  water-content  of  the  cement  and  the  water-content 
of  the  air,  water  being  given  up  by  the  cement  or  adsorbed 
by  it,  according  as  is  required  by  the  state  of  equilibrium 
holding  good  for  the  particular  system  in  respect  of 
humidity  and  temperature.  Adsorption  of  water  by 
cement  is  accompanied  by  expansion  and  loss  of  water 
is  accompanied  by  contraction.  Ferro-concrete  is  much 
less  susceptible  to  volume  changes  than  ordinary  concrete, 
owing  to  the  absorption  by  the  included  iron  of  part  of  the 
stresses  and  strains,  which  are  set  up  at  the  surface  of  the 
concrete. — O.  P.. 

Determination     oj     calcium     M     luugstate.     Saint  Scinin. 
Set   XXIII. 

Patents. 

Woods  .     Treattneni  of — —with  sulphur.     C.   Haunz  and 

W.  Oliver,  London.  Eng.  Pat.  1076,  Aug.  12,  1912 
WOOD,  having  been  freed  from  resinous  and  like  matter 
by  a  known  process  such  as  digestion  under  pressure  or 
vacuum  in  an  alkaline  solution,  anel  thereby  having  been 
converted  into  a  highly  por<  us  cellulose  b<  <ly.  is  dried  and 
immersed  in  a  bath  of  sulphur  maintained  at  I  !.">  126  C. 
—a  temperature  which  keeps  the  sulphur  molten  whilst 
retaining  its  light  colour.  The  resulting  BUrface  i.-  hard, 
smooth,  and  light,  and  ready  for  direct  polishing,  varnish- 
ing, or  painting.— H.  H.  S. 

Wood;     Process   of  preserving  and   products   ih>i>oj. 

C    Ellis    Larchmont,   N<w   Ye.rk.  Assignor  to  Copper 

oil   Products  Co.,    X(u    York.     U.8.    Pat.    1,054,756, 

March  4.  MM:?. 

Wooo  is  pressrved  l>\  impregnating  it  with  a  oompi  sition 

made  by  dissolving  atoxic  mineral  body,  such  as  a  oopper 

compound,  in  a  hquid  hut   viscous  asphaltic  petroleum 

residuum.—  \\ .  <  '•  H. 

Wood  and  producU  thereoj  .    Method  of  impregnating  •— 
[with  waste  sulphite  liquor].     I     H.  Baekeland,  Yonkers, 
\  Y      Usignoi  t..  Robeson  Process  Co.,  Camden,  N.». 
r  B.  Pat.  1,057,211,  Maul.  26,  IMS. 
A  "  fibr-x  Ki.t.i'i.AK  body  "  i-  treated  with  waste  Bulphite 
liquor  under  the  action  of  heat  and  pressure.     <>   R. 
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i.    Granulation  of for  use  ;„  making 

'.    C.    Walter,    Backum,    Germany.     Eng.    Pat. 
2,  March  15,  1912. 

V     Pat.  140,737  of  1912  ;  thi-  J.,  1912,  819.— T.  F.  B. 

A'  In    for    drying    lumber.     Lumber-drier.     A.     I).     Linn, 
tad     Rapids,     Mich.      U.S.     Pats.     1,056,338     and 

I. <>-,-,. :;:'/i.  Man  h  II.  1913. 

Pat.  24,193  of  1909;  this  J.f  1910, 1384     T.F.  B. 

Orga  •  rial*  [wood,  etc.],    Process  of  preserving   . 

If.    MonsTnr,    Angleur-lez-Liege,    Belgium.     U.S.    Pat. 
1,067,076,  March  25.  1913. 

l      Pal  i  l!MI  ;  thi-. I..  1912,  888.     I   F.  B. 

Is;     Process    of    artificially    rtaining 


-.     K.     K. 
>  hmi  I'  and  M.  Klciiuituck,  Dresden,  Gsrmany,     I    8. 

l'.-.  l.'i.n.M,  Man  b  2.".,  1913. 

'■  ■    Bel     jj-,,«)s.-,  of  Hill  ;  kin  J.,  I!MI,  MM       |\  F.  I',. 

'lindinq  agents  and  othei  ..  ,/,//   granular 

■  I.      Method    of .     E.     Sprenger,    Goldach, 

rland.     U.  S.  Pat.  1,067,690,  April  1,  1913. 

;    g.  Pa*.  11,899  of  1911  ;thn  .1..  1012.  on.    T.  F.  M. 


Impregnated  wood  and  method  of  preparing  the  same, 
]..  H.  Baekeland,  Yonkers,  X.Y.,  Assignor  to  Robeson 
Process  Co.,  Camden,  X.J.  U.8.  Fat.  1,057,319, 
March  25,  1913 

Thi  pom  of  wood  arc  impregnated  with  mineral  salts 
and  with  the  a  >lul  constituents  of  Bulphite  waste  liqior. 

— O.  R. 

i  :    Process  for  the   preservation   of .     F.    Bub. 

Or.  Pat.  254,212,  March  8,  1911. 

The  vood  is  impregnated  tirst   with  a  solution  of  the 
un  silts  of  sulphonic  acids  of  aromatic  hydrocarbons 
(naphthalene,  anthracene,  etc.)  or  of  mixtures  of  the  same, 
and  then  with  ■  s  dut ion  of  metallic  fluorides. — A.  S. 

i  partudes  :   Process  for  destroying and  preventing 

tkt    appearance    of    the    same.     M.     Loger.     Ger.     Pat. 
256,151,  Feb.  23.  1912. 

TiiF.  arood  is  impregnated  with  a  solution  of  alkali-zinc 
aluminate. — A.  8.     . 

Placer  bricks  and  conglomerate*  ;    Process  of  manufacture 

of .     E.  Leduc.     Fr.  Pat.  448,255,  Nov.  20,  1911. 

The  plaster,  or  mixture  of  plaster  and  inert  materials, 
sand,  etc.,  is  made  into  a  liquid  paste  with  water, 
th^  excess  of  which  is  removed  by  mechanical  pressure 
or  other  means  before  the  mass  is  moulded  into  the 
required  objects. — W.  C.  H. 

Mortars  ;    Process  for  the  calcination  of  material-!  used  for 

th<  manufacture  of .     G.  Yon  Staszewski.     Fr.  Pat. 

148,718,  Sept.  2,  1912.     Under  fnt.  Conv.,  Sept.  2,  1911. 

Claim  is  made  f  >r  the  use  of  the  tubular  rotary  kiln, 
libed  inGer.  Pat.  207,881  of  May  lti.  1907,  for  calcining 
materials  which  can  be  us.-d  for  compounding  mortars, 
such  as  mark  with  low  percentages  of  lime.  <  lav.  etc. 
rials  have  been  found  very  valuable  for  making 
m  >rtar  that  has  to  resist  the  action  of  sea-watei. — \V.  C.  H. 

Proceis   for    the    manufacture    of   artificial . 

I)  Mt  -  he  Konit-Ges.  m.  b.  H.     Fr.  Pat.  448,720,  Sept.  4. 
I'M  2. 

M  vtkki  u.s.  -   finely  divided   cinders,   mixed   with 

fine    min  ral    fibres,    with    or    without    the    addition    of 

.alar  c  'louring  substance,  are  formed  into  a  paste  with 

I  .rn«-  a^L'lutinant  that   is  easily  gasifiable,  such  as  oil  in 

•ion.     This    paste     i-    subjected     to     moderate    com- 

in  a  closed  mould,  which,  however,   is  art  tight, 

out    can    be   tightened    as  tie-    pressure   increases.     The 

heated,  oompn    led,  re-heated,  and  finally  cooled  I 
rapidly  after  another  compn  scion.    -W.  <'.  H. 


X.— METALS;    METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 


Iron  ;    An  electrolytic  theory  of  the  corrosion  of .      B. 

Lambert.     Faraday    Soc,    April    4,     1913.     [Advance 
proof.] 

The  author  has  already  shown  (this  J.,  1912,  777)  that  to 
effect  the  rusting  of  iron,  water  and  oxygen  are  the  only 
essentials.  He  supports  the  electrolytic  theory  of 
corrosion  and  attributes  the  formation  of  rust  to  com- 
bination of  the  ferrous  ions  with  the  hydroxyl  ions. 
(See  also  this  J.,  1910,  145G.)— W.  E.  F.  P. 


Rust ;   Formation  of under  paint  films.     E.  Liebreich 

and  F.  Spitzer.     Z.  Elektrochem.,  1913,  19,  295—301. 

In  continuation  of  their  previous  work  (this  J.,  1912,  190 
and  936)  the  authors  have  investigated  further  the  elec- 
trical conditions  in  a  paint  film  on  iron.  By  using  com- 
pressed rods  of  the  various  pigments  (zinc  oxide,  white 
lead,  red  lead,  and  ferric  oxide)  in  connection  with  a  normal 
calomel  electrode,  they  have  made  it  clear  that  there  is  a 
true  difference  of  potential  between  pigment  and  iron  in 
dilute  solution,  which  is  not  to  be  accounted  for  by  the 
presence  of  gas  in  the  pigment  or  by  differences  of  con- 
centration at  the  electrodes.  Measurements  of  the 
electrical  resistance  of  paint  films  show  that  the  resistance 
must  be  mainly  attributed  to  the  oil,  but  that  it  is  not  so 
great,  when  the  conditions  are  considered,  as  to  preclude  the 
passage  of  a  current  in  t  he  circuit,  pigment  |  solution  |  iron. 
The  authors  also  give  an  electro-chemical  explanation 
of  the  fact  that  in  a  moist  atmosphere  an  increase  in 
the  number  of  coats  of  paint  increases  the  susceptibility 
to  corrosion,  except  in  the  case  of  the  sp?cial  paint  con- 
taining alkali. — W.  H.  P. 


Platinum  assay  ;    Sources   of  error   in    the .     L.    St. 

Raincr.     Oesterr.   Zeits.    Berg.-  u.   Hiittenw.,  1913,   61, 
141—147,  155—100. 

Sources  of  error  in  the  sulphuric  acid  parting  are  : — (1) 
The  conversion  of  any  lead  remaining  in  the  button  into 
lead  sulphate.  (2)  The  solution  of  some  platinum  if 
the  cornet  crumbles  to  fine  powder.  To  avoid  this,  the 
ratio  of  gold  to  platinum  should  be  at  least  lOtol.  (3)  The 
retention  of  silver.  With  regard  to  this  last  source  of 
error,  it  is  shown  by  diagrams  and  microphotographs 
that  as  the  button  cools  on  the  cupel,  and  when  an  alloy  of 
75  per  cent.  Ag  with  25  per  cent.  Pt  begins  to  solidify, 
the  first  crystals  to  separate  contain  45  per  cent.  Pt, 
and  sink  to  the  bottom,  it  is  these  crystals  rich  in  platinum 
which  cannot  be  parted  with  sulphuric  acid  and  retain  the 
silver  with  the  platinum-gold.  By  annealing  the 
button,  however,  sufficient  diffusion  of  the  metals  can 
easily  be  induced,  to  ensure  that  the  crystals  richest  in 
platinum  shall  contain  not  less  than  05  per  cent.  Ag. 
Parting  of  the  silver  with  sulphuric  acid  is  then  complete. 
As  a  complete  method  of  assay,  the  author  recommends 
the  following  procedure,  which  shonld  be  carried  out  in 
duplicate  : — 0-250  grm.  of  the  alloy  (0-500  grm.  if  low  in 
platinum)  is  inquarted  with  so  much  line  gold  and  fino 
silver,  that  the  ratio  1't  :  Au  :  Ag=l  :  10  :  30,  and  cupelled 
with  lead.  The  cupellation  is  carried  out  chiefly  at  900°  ('., 
and  finished  at  1200  C.  A  check  of  fine  silver  is  cupelled 
at  thfl  same  time.  The  cupel-  are  drawn  to  the  front  of 
(lie  muffle  and  allowed  to  stand  for  10  minutes  at  800°  ('., 
and  aro  then  removed.  The  button  after  beiie_'  allowed 
to  cool  on  thfl  Cupel  is  weighed,  and  the  weight  corrected 
for  added  gold  and  silver,  and  cupel  l>.  .  The  button  is 
then  rolled  into  a  cornet  and  boiled  for  30  minutes  with 
Sulphuric  acid  of  1  -S I  Bp.  gr.  After  cooling,  the  acid  is 
poured  off,  fresh  acid  is  added,  and  the  boiling  repeated 
for  another  30  minutes.  The  cornet  is  washed  with  diluto 
Sulphuric  acid,  and  then  three  times  with  distilled  water. 
Any  lead  sulphate  is  removed  by  digesting  with  ammonium 
acetate,  and  the  residue  is  washed,  dried,  annealed  and 
ighed.  The  weight,  corrected  for  added  gold,  gives  tho 
ight  of  gold  plus  platinum  in  tho  sample  taken.     Tli" 


Wl 
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cornet  is  then  inquarted  with  threo  times  its  weight  of 
silver,  (Pt :  Ag  is  thus  1  :  33),  wrapped  in  lead  and  cupelled. 
The  button  is  rolled  and  parted  with  nitric,  acid  in  the 
usual  way.  The  remaining  gold  still  contains  a  little 
platinum,  and  is  therefore  again  inquarted  with  three  times 
its  weight  of  silver,  cupelled,  and  parted.  The  residue 
now  consists  of  pure  gold.  The  method  is  stated  to  give 
Jesuits  correct  to  1  part  in  1000.  Tungsten,  which  with 
gold  and  copper  is  frequently  added  to  platinum,  does 
not  interfere,  but  is  oxidised  away  during  cupellation. 

— T.  St. 

(3-Gold.     M.  Hanriot  and  F.  Raoult.     Bull.  Soc.  Chim., 
1913,  13,  260—265. 

Finely  divided  annealed  gold  is  found  to  be  appreciably 
attacked  by  boiling  nitric  acid  (0-076  grm.  of  metal  being 
dissolved  from  5  grms.  of  gold  by  100  c.c.  of  monohvdrated 
acid  in  2  hours),  and  brown  gold  (this  J.,  1911,  89,  216) 
is  soluble  to  a  yet  greater  extent  (1-540  grms.  being  dis- 
solved under  the  given  conditions).  Brown  gold  is  like- 
wise dissolved  more  readily  than  yellow  gold  by  a  solution 
of  auric  chloride  in  the  presence  of  hydrochloric  acid, 
.giving  a  solution  which  on  cooling  yields  a  crystalline 
deposit  of  metallic  gold.  A  study  of  the  magnetic  sus- 
ceptibilities of  tho  original  brown  gold,  the  crystalline 
gold  obtained  by  solution,  and  tho  residual  gold  leads  to 
the  conclusion  that,  from  brown  gold,  which  is  regarded 
•as  a  mixture  of  a-  and  /3-gold,  pure  /3-gold  (crystalline  gold) 
may  be  prepared  by  treatment  with  a  solution  of  gold 
■chloride,  a-  gold  being  left  as  a  residue. — F.  Sodn. 

Zinc    retort   residues ;     Working    up    of  .        Lindt. 

Metall  u.  Erz,  1913,  10,  347. 

Zisc  retort  residues  containing  :  Zn  3-8,  Pb  0-56,  Fe  18-9, 
S  4-73  per  cent.,  and  Ag  1-33  oz.  per  ton  were  washed, 
ground  up,  and  then  passed  through  a  magnetic  separator, 
•care  being  taken  that  the  non-magnetic  particles  adheiing 
to  the  magnetic  portion  were  washed  away.  The  non- 
magnetic part  was  then  re-ground  to  0-5  to  0-75  mm.  in 
•size  and  again  separated.  It  was  found  that  the  magnetic 
portion  consisting  of  26  per  cent,  contained  :  Zn  3-8, 
Pb  016,  Fe  59-6,  S  3-65  per  cent.,  Ag  3-96  oz.  per  ton, 
while  the  74  per  cent,  of  non-magnetic  material  contained  : 
Zn  3-8,  Pb  0-71,  Fe  4-60,  S  5-12  per  cent.,  Ag  0-55  oz.  per 
ton.  Suitable  methods  are  indicated  for  extracting  the 
silver  from  these  products. — A.  H.  C. 

Ltad-baths  ;   Action  of  added  substances  in  electrolytic . 

F.  C.  Mathers  and  0.  R.  Overman.     Chem.-Zeit.,  1913, 
37,  341—344. 

The  authors  have  investigated  the  influence  on  the  nature 
of  lead  deposited  electrolytieally,  of  a  very  large  number  of 
substances  when  these  are  added  to  the  bath  in  small 
quantities.  The  best  results  were  given  by  the  following 
substances,  which  are  arranged  in  their  order  of 
effectiveness : — Oil  of  cloves,  peptones,  phlorizine, 
and  gum  guaiacum.  In  a  lead  perchlorate  bath 
about  165  grms.  of  oil  of  cloves  are  required  for  each 
metric  ton  of  lead.  The  only  relationship  which  could  be 
found  to  exist  between  chemical  composition  and  effect 
on  the  lead  deposit  is  that  the  substances  which  are 
favourable  to  a  good  deposit  all  contain  hydroxyl. — T.  St. 

Lead  in  couples  and  alloyed  with  other  metals  ;    Solubility 

of in  water.     A.  Scala.     Atti  R.  Ac-cad.  dei  Lincei, 

Roma,  1913,  22,  L,  155—162. 

Strips  of  lead  and  another  metal  (zinc,  tin,  copper)  were 
immersed  in  distilled  water  and  connected  above  the  con- 
taining vessel  by  a  piece  of  thick  copper  wire  ;  in  one  set 
the  strips  were  both  placed  in  the  same  vessel,  whilst  in 
another  set,  they  were  placed  in  separate  vessels,  com- 
municating with  one  another  by  a  siphon;  control  tots 
were  made  with  similar  strips  not  joined  together.  The 
results  obtained  indicate  that  the  solubility  of  lead  in 
water  at  the  ordinary  temperature  is  not  increased  by 
placing  it  in  electrical  connection  with  other  metals. 
Some  experiments  were  also  made  with  lead-tin  alloys 
containing  respectively  90,  80  and  50  per  cent.  Pb.     The 


results  show  that  the  alloys  must  be  regarded  as  distinct 
entities,  and  cannot  be  looked  upon  as  series  of  galvanic 
couples  of  the  component  metals. — A.  S. 

Mineral  production  of  the  United  Kingdom  in  1912.     Board 
of  Trade  J.,  April  10,  1913.     [T.R.] 

The  following  tables  show  the  output  of  coal  and  certain 
other  minerals  in  the  United  Kingdom  at  mines  worked 
under  the  Coal  and  Metalliferous  Mines  Acts  (the  returns 
from  quarries  under  the  Quarries  Act  are  not  yet  available) 
during  the  year  1912,  with  comparative  figures  for  the 
preceding  year. 


/.- 

—Output  of  Minerals  under  the  Coal  Mines  Acts. 

1911.                  1912. 

Barium  (compounds)   

Coal 

Clay  and  shale,  other  than  tire-clay 

and  oil  shale  

Fire-clay 

Igneous  rocks    

Iron  pyrites 

Ironstone    

Limestone 

Oil  shale 

Sandstone  (including  "  Canister  "*) 


Tons. 
8,940 
271,878,124 

404,223 

2,482,846 

444 

8,466 

7,886,898 

17,149 

3,116,803 

138,339 


Tons. 
4,712 
260,567,552 

405,425 

2,279,059 

268 

8,442 

6,744,258 

12,009 

3,184,826 

152,156 


*  The  quantity  of  ganister  obtained  was  132.107  tons  in  1911, 
and  136,880  tons  in  1912. 


//. 


-Output  of  certain   Minerals   under  the   Metalliferous 
Mines  Begulalion  Acts. 


1911. 


1912. 


Barium  (compounds)  

Clay  and  shale   

Copper  ore  and  copper  precipitate 

Fluorspar   

Gold  ore 

Gypsum    

Igneous  rocks    

Iron  ore   

Lead  ore 

Limestone* ' 

Manganese  ore    

Rock  salt 

Sandstone!    

Slate    

Tin  ore,  dressedj     

Zinc  ore   


Tons. 

33,610 

128,470 

3,244 

31,587 

2,752 

233,732 

59,461 

1,823,795 

23,864 

404,705 

4,987 

200,620 

98,482 

110,608 

6,618 

17,652 


Tons. 

38,055 

123,279 

1.912 

28.691 

170 

243,811 

61,117 

1,672,988 

25,323 

343,424 

4,170 

218,055 

98,158 

101,648 

6,817 

17,704 


*  Including  2,515  tons  of  calcspar  in  1911  and  1,432  tons  in 
1912. 

t  Including  566  tons  of  ganister  in  1911. 

%  In  addition,  408  tons  of  undressed  tin  ore  were  obtained  in 
1912. 

The  above  figures  do  not  in  all  cases  represent  the  total 
production  of  the  minerals  for  the  year.  Large  quantities 
of  several  important  minerals,  such  as  iron  ore,  limestone, 
sandstone,  slate,  clay,  etc.,  are  obtained  from  quarries 
under  the  Quarries  Act  and  from  other  open  working*, 
the  returns  from  which  are  not  yet  available.  The  totals 
for  coal  and  for  the  ores  of  copper,  lead,  and  zinc  are, 
however,    substantially    complete. 

Analysis  of  bauxite.     Martin.     See   VII. 

Studies     on     oxidation.     Armstrong    and    Colgate.      See 
London  Section,  p.  391. 

Patents. 

Iron;     Electrolytic    refining    of .     G.    Tischonko,    St. 

Petersburg.     Eng.  Pat.  5S.").">,  March  S,  lit  12. 

The  anode  is  in  the  form  of  a  vertical  centrally  arranged 
cylinder  with  perforated  walls,  and  is  surrounded  l>y  ,i 
double-walled  cathode,  the  annular  space,  through  which 
stoam  is  passed,  being  sede.l;    or  the  cathode    may  boa 
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-ally -disposed  sealed  cylinder,  ami  the  anode  a  sur- 
rounding double- walled  cylinder  open  at  the  top,  the 
wall  in  front  of  the  cathode  being  perforated.  The  anode 
in  both  eases  is  lined  with  lead.  The  electrodes  are  so 
■Ranged  that  either  may  be  separately  raised  out  of  the 
electrolytic   bath  without   disturbing  the  other. — B.  N. 

s      .' ;     .4/1     improved    high    <}H<d    tool .     Stahlwcrk 

Becker  Akt.  Us..  Krefeld-Willieh,  Germany.  Eng. 
Pat.  27,838,  Dec.  S,  1912.  Under  Int.  Conv.,  Aug.  9, 
1912, 

I'm:  addition  of  up  to  15  per  cent.  Co  to  high 
speed  tool  steels  of  the  usual  compositions,  is  stated 
to  yield  a  steel  capable  of  cutting  at  higher  tem- 
itures.  and  one  which  retains  its  cutting  properties 
for  a  considerably  greater  length  of  time.  The  following 
i  ompoeition  is  given  as  an  example  :  C  0-70.  Cr  5,  W  18, 
V  1.  Ho  9*75,  and  Co  about  4  percent.  The  vanadium 
and  molybdenum  may  either  or  both  be  omitted. — T.  St. 


Art  of  manufacturing  cement 


-.     G.  H.  Benjamin, 
New  York.     U.S.  Pat.  1.054,817,  March  4,  1913. 

Pcddle  bars  are  subjected  to  the  heating  and  vibratory 
effects  of  a  transmitted  polyphase  current  of  electricity, 
and  simultaneously  to  the  action  of  a  gaseous  hydrocarbon. 
The  latter  is  brought  into  contact  with  the  highly  heated 
iron  under  pressure,  and  under  conditions  such  that 
■spheric  air  is  excluded. — T.  St. 

'-•  [steel];    Method  of  treating  [refining] .     A.  J. 


a  and  \V.  F.  .Meredith.  Niagara  Falls.  N.J.,  Assignors 
to  The  Titanium  Alloy  Manufacturing  Co.,  New  York. 
U.S.  Pat,  [,056,125,  March  18,  1913. 

The  metal  (steel)  is  purified  by  adding  to  it  whilst  in  a 

molten    condition,    a    compound   consisting    of   a   similar 

A  agglomerated  with  titanium  carbide. — W.  H.  C. 


-      /  or   in  M<  Ihod  of  oxidising  ■ 


.  J.  E. 
Carnahan  and  A.  J.  Maskrey,  Canton,  Ohio.  U.S.  Pat. 
1,056,627,  March  18,  1913. 

The  ibeets  are  pickled  and  annealed,  and  after  cooling, 
are  separated.  They  are  then  re-packed,  one  by  one,  in 
the  reverse  order,  and  oxidised  byr  heating  and  steaming 
in  an  annealing  box.  The  sheets  are  then  cold  rolled, 
re-packed  in  the  reverse  order,  and  the  oxidising  process 
i-  Finally,    the    shceM    may    be    again    cold 

rolled.— T.  .St. 

[Iron.]    Ores  and  metals  ;   Protest  of  desulphurising . 

A.    F.    Greene,   Chicago,    lil..    Assignor   to   American 
Electric  Smelting  and  Engineering  Co.,  St.  Louis.  Mo. 
Pat.  1,066,900,  March  25,  1913. 

In  ■  process  for  eliminating  sulphur  from  pig  iron  and 

from      iron  compounds  containing  sulphur/'  a  mixture  of 

material  with  a  lime  compound  or  slag  and  a  reducing 

heat,  d  in  an  electric  furnace  to  a  temperature 

sufficient  to  effect  the  removal  of  the  sulphur  as  calcium 

sulphide  ;  in  the  case  of  pig  iron  the  t<  mperature  employed 

■  ■proximately   1350    I  -       W.  K.  F.   P. 

Manufaeturt    of .    J.    Pattelav    dit    Victor. 

Pat.   I48,18t  •     i-'.   1912.     Under  Int.  Conv., 

pt.  16,  1911,  and  May  22.  lit  1 2. 

The  iron  i-  melted  in  a  crucible  provided  with  a  tuyere 
opening  below  the  surface  of  the  met  a  I.  Oxygen,  or  air 
enriched  with  oxygen,  is  blown  through  the  molten  iron 
until  the  earboil  is  removed,  and  any  desired  additions 
•  hen  made.  The  object  of  the  invention  is  t  o  provide 
a  rapid   |  f   making  steel  on  a   -mall   seal)    without 

a  lart"  outlay.     T.  BT. 

Refractory  and  resistant  "„rl   ,i     ,„ii/,„/l 

of  manufacture.     L.  Martin.     Fr.  Pat.  448,697,  Sept.  26 
►12. 

■  ip  iron,  ruemat ite,  and  scrap 
ible  proportions, it  melted  iri  a  cupola. 
lie  aged   m   layers  divided   by   layers  of 

d  heated  to  1300   I     I  100   I  .     Prom  I  inn  to  tin* 

a  lump  of  i  halk   i«  added.      The   mold;:    metal   i-   miii   oft 


into  a  ladle,  in  which,  contained  in  a  packet  and  covered 
with  a  layer  of  oharcoa!  powder,  is  the  following  mixture  : 
— (1),  titanium  or  ferrotitanium,  equivalent  to  150  grms. 
of  titanium  for  100  kilos,  of  the  charge  ;  (2),  50  per  cent. 
ferrosilicon  to  the  amount  of  1  per  cent,  of  the  charge  ; 
(3),  80  per  cent,  ferromanganese  to  the  amount  of  2  per 
cent,  of  the  charge.  The  metal  is  stated  to  give 
homogeneous  castings  free  from  blow -holes,  and  to  be  very 
resistant  to  shock  and  high  temperatures. — T.  St. 

F errochromium  ;      Process     of     treating     crude ,  and 

producing  seilid  ingots.  J.  T.  Morehead  New  York,  ami 
J.  B.  Huffnrd,  Ferris,  W.  Va.,  Assignors  to  Electro 
Metallurgical  Co.,  Chicago,  111.  U.S.  Pat.  1,057,078. 
March  25,  1913. 

To  the  molten  ferrochromium,  while  protected  from 
oxidation,  ferrosilicon  is  added  in  such  quantity  as  to 
effect  the  reduction  of  oxides  and  the  removal  of  occluded 
gases  and  ensure  the  presence  of  silicon  in  the  purified 
alloy  ;  the  latter  is  subsequently  cast  in  the  usual  manner. 

-W.  E.  F.  P. 

Chromium  ;   Process  for  increeinng  th°,  yield  of in,  the 

aluminothcrmic  production  of  ceirbon-free  ferrochromium 
from  chrome-iron  ore.  T.  Goldschmidt  A.-G.,  Essen- 
on-the-Ruhr,  Germany.  Eng.  Pat.  18,671,  Aug.  14, 
1912.     Under  Int.  Conv.,  July  5,  1912. 

It  is  claimed  that  by  the  addition  of  chromic  oxide  to  the 
mixture  of  chrome-iron  ore  and  aluminium  (or  other 
reducing  metal)  in  the  aluminothcrmic  method  of  pro- 
ducing ferrochromium,  a  higher  yield  of  the  chromium 
contained  in  the  chrome-iron  ore  is  obtained,  and  at  the 
same  time,  ferrochromium  of  a  uniform  composition  can 
be  produced.  A  mixture  of  60  parts  of  chromic  oxide  to 
300  of  chrome-iron  ore  has  given  good  results.  By  giving 
the  mixture  used  for  the  aluminothermic  reaction  a 
moderate  preheating  (preferably  to  red  heat)  the  yield  is 
further  increased. — T.  St. 


Furnaces  ;  Metallurgical  ■ 


-.     J.  E.  Greenawalt,  Denver, 
Colo.,  U.S.A.     Eng.  Pat.  28,441,  Dec.  10,  1912. 

An  improved  design  of  the  furnace  described  in  Eng.  Pat. 
14,805  of  1912  (this  J.,  1913,  239).  Ore  is  placed  on  a  grid 
in  a  sintering  pan,  and  ignited  from  above  downwards  by 
nvans  of  a  downward  current  of  air,  ignition  being  brought 
about  by  means  of  a  current  of  oil,  gas,  or  finely  powdered 
charcoal,  injected  through  nozzles  into  a  hood  which  is 
temporarily  placed  over  the  pan.  The  hood  is  made  to 
run  on  rails  and  is  suitably  balanced,  whereby  it  can 
easily  be  raised  and  lowered  over  the  several  pans  com- 
prising a  plant.  In  the  present  construction  the  pan  ii 
practically  12  ft.  long,  7  ft.  wide,  and  2  ft.  deep,  and  the 
crown  of  the  ignition  hood  is  only  about  6  in.  above  1 1<< 
surface  of  the  charge.  The  shallowness  of  the  hood  is  an 
important  practical  feature,  as  providing  more  satisfactoiy 
ignition  of  the  charge.  The  roof  of  the  hood  consists  of 
an  outer  sholl  with  large  perforations,  and  an  inner  caut- 
Lron  lining  with  small  (A  in.)  perforations.  The  air 
supporting  combustion  is  drawn  through  the  perforata 
and  the  air-jacket  between  the  outer  sheet  and  (lie  lining 
keeps  the  outer  sheet  cool.  A  torch  hole  with  a  swinging 
plate  is  provided  to  allow  of  the  injected  fuel  bi 
ignited.    T.St. 

[Blast-]  Furnace.     F.  .1.  Zippier,  Avalon,  Pa.     I 
1,055,589,  Mar.   II.   1913. 

A   rr/BKACI   is   provided    with  an   outer    annular    b 

chamber  and  an  inner  annular  chamber  fitted  with  bli 
forming  tuyeres,  t  he  I, last  pipes  between  the  t  wo  chambt 
being  staggered  relatively  to  the  tuyeres  so  that  the  I 
flows   in   a   tortuous   passage.     Means   are    provided 
opening    and   closing   the   tuyeres    successively-      "    "• 

On  andth  like  ;   Method  of  and  apparatus  for  mm 

.     <:.  S.  A.  AppalqyitJt,  and  F.  (>.  F.  Tyden,  Stock 

holm.  Sweden.      Eng.   Pat.  402,  Jan.  6,  1913, 

A  Mivn  i:k  of  th    ore  and  water  is  treated  with  gar 

Oil,  tStT     Or  fat,  and  th'-n   pas-   S  to  a  large  Httlin.'  h"PI" 
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shaped  like  an  inverted  cone.  The  oil  adheres  selectively 
to  the  metalliferous  particles,  which  are  thereby  caused 
to  float  to  the  surface,  and  run  out  by  way  of  a  spout, 
whilst  the  rock  sinks  to  the  bottom  and  is  drawn  off  through 
a  drain.  In  one  form  of  apparatus,  a  powerful  stream 
of  water  from  a  pump  draws  the  ore  from  a  hopper, 
and  the  gasified  oil  from  a  retort,  simultaneously  into  a 
small  mixing  hopper  by  injector  action.  In  another 
form,  intended  for  larger  production,  the  ore  feeds  itself, 
the  gas  is  introduced  by  injector  action  by  means  of  a 
stream  of  water,  and  as  a  mixing  agent,  a  powerful  stream 
of  water  is  driven  independently  into  the  hopper  by 
means  of  a  pump.— T.  St. 

Ores ;     Process    for    treating .     C.     Schick.     Siegen, 

Germany.     U.S.    Pat.    1,055,495,    March    11,    1913. 

Ore  slimes  are  mixed  with  a  chlorine  derivative  of  benzol 
and  a  nitrogen  derivative  of  benzol.  The  mixture,  after 
agitation,  is  subjected  to  the  action  of  an  acid  bath, 
and  the  whole  allowed  to  settle. — T.  St. 


Platinum  and  osmium  ;    Alloy  of  - 


-.  F.  Zimmermann, 
Assignor  to  Baker  and  Co.,  Newark,  N.J.  U.S.  Pat. 
1,055,119,  March  4,  1913. 

The  alloys  contain  refined  Pt  less  than  0-5  and  refined 
Os  30  per  cent.— T.  St. 


-  from 
U.S. 


their 
Pat. 


Precious    metals ;     Process    of    extracting 

ores.     S.    Williams,    San    Francisco,    Cal. 
1,056,311,  March  18,  1913. 

The  ore  in  a  finely  divided  state  is  agitated  in  the  presence 
of  mercury  with  a  solution  formed  of  potassium  sulphate  1, 
potassium  double  superphosphate  1,  and  water  24  parts. 

— T.  St. 


Cold  ;     White   alloy   of  - 
Dr.  Richter  und  Co. 


and   method   of  manufacture. 

Fr.  Pat.  448,407,  Sept.  17,  1912. 

Claim  is  made  for  replacing,  more  or  less,  a  metal  of  the 
platinum  group  by  a  metal  of  the  iron-nickel  group  in  the 
preparation  of  white  gold  alloys,  with  the  object  of  making 
a  less  costly  alloy  which  shall  yet  be  soft  enough  to  work. 
The  alloy  to  be  added  to  the  gold  is  composed  of  :  Pt  or  Pd 
0-5  to  20,  Ni  70  to  94,  and  Cu  4  to  30  atomic  proportions. 

— T.  St. 

Zinc  and  manganese  ;   Electrolytic  recovery  of .     A.  G. 

French,  Nelson,  British  Columbia.     U.S.  Pats.  1.055,157 
and  1,055,158,  March  4,  1913. 

(1)  Fob  the  recovery  of  pure  metallic  zinc  and  manganese 
dioxide,  an  electric  current  of  from  2£  to  4i  volts  is  passed 
from  a  lead  anode  to  a  zinc  cathode  immersed  in  an  aqueous 
solution  of  zinc  sulphate,  manganese  sulphate  and  normal 
sodium  sulphate.  The  electrolyte  after  being  acted  upon 
is  continuously  delivered  to  the  leaching  tank  from  which 
the  original  supply  was  obtained,  and  is  continuously 
replaced  in  the  electrolytic  tank  by  a  supply  drawn 
from  the  same  leaching  tank.  (2)  The  electrolyte,  after 
being  acted  upon,  and  before  delivery  to  the  leaching  tank, 
is  treated  with  sulphur  dioxide  or  a  solution  of  sulphurous 
acid  in  order  to  convert  the  manganese  dioxide  suspended 
therein  into  manganese  sulphate. — B.  N. 

MetaU  ;     Process   for    welding    dissimilar .     F.    W. 

Rogers,  Assignor  to  Malleable  Iron  Range  Co.,   Heaver 
Dam,  Wis.     U.S.  Pat.  1.056,061,  March  18,  1913. 

The  sheets  of  different  metals  to  be  welded,  and  a  sheet  of 
a  metal  possessing  physical  properties  different  from  at 
least  one  of  the  metals,  are  all  fixed  together,  the  last- 
mentioned  sheet  being  an  outside  one.  The  three  con- 
tacting metalsare  then subjeetedto a  welding  heat  sufficient 
to  cause  an  integral  weld  between  the  three  metals,  the 
interposed  metal  freely  fluxing  with  the  other  metals 
at  the  point  of  weld.  The  interposed  metal  should  pose 
non-corrosive  properties.  In  welding  an  iron  or  steel 
plate  to  a  copper  plate,  a  plate  of  Monel  metal  is  used, 
the  copper  beinir  interposed  between  this  and  the  iron 
or  steel.— T.  St. 


Ore-roaster.     G.  A.  Stanton,  Placerville,  Cal.     U.S.   Pat. 
1,056,376,  March  18,  1913. 

The  floor  of  the  ore  roaster  consists  of  a  number  of  over- 
lapping sections,  the  front  edge  of  each  section  being 
overlapped  by  the  rear  edge  of  the  section  immediately 
in  front.  The  sections  are  thus  individually  inclined. 
Each  section  consists  of  a  heat-resisting  block,  supported 
by  a  metallic  plate  which  has  an  upturned  flange  along 
its  lower  edge.  The  flange  is  partially  embedded  in  the 
block,  and  stops  short  of  the  upper  surface  of  the  block. 
Near,  and  parallel  to  the  upper  edge  of  each  section  is  an 
angle  iron  strip,  which  is  secured  to  the  plate  and  is 
embedded  in  the  block.— T.  St. 


Tin-plate    scrap ;      Method    of    stripping 


J.    M. 


Calmels.     Fr.  Pat.  448,044,  Sept.  7,  1912. 

The  scrap  is  suspended  (preferably  in  a  rotating  per- 
forated drum)  in  a  bath  of  hydrochloric  acid,  into  which 
a  current  of  gaseous  hydrochloric  acid  is  passed.  The 
speed  of  the  gas  current  is  regulated  so  that  the  tern- 
perature  of  the  bath  is  maintained  at  20°  to  25°  C.  The 
solution  of  the  tin  is  complete  in  from  10  to  15  miuutes, 
when  the  stripped  scrap  is  removed,  washed  free  from 
tin  chloride,  and  dried.  It  is  stated  that  only  traces 
of  iron  are  dissolved,  as  under  the  given  conditions, 
any  bare  iron  surface  becomes  immediately  coated 
with  a  protective  layer  of  ferrous  chloride. — T.  St. 

Tungsten,   molybdenum,   and   similar  refractory   metals   or 

their  alloys;    Manufacture  of  articles  composed  of 

P.  Schwarzkopf,  S.  Burgstaller,  and  Wolfram  Labora- 
torium  P.  Schwarzkopf  G.  m.  b.  H.  Fr.  Pat.  448,229, 
June  13,  1912. 

The  articles  are  shaped  under  pressure  from  the  metal 
powders  containing  oxide,  the  powders  being  as  fine  and 
dense  as  possible.  Reduction  and  agglutination  is 
then  brought  about  by  heating  to  1500°  to  1600°  C.  in  a 
current  of  a  reducing  gas  such  as  hydrogen.  The  intensity 
of  reduction  may  be  controlled  by  the  addition  of  oxygen 
or  water  vapour  to  the  reducing  gas,  provided  always  the 
partial  pressure  of  oxygen  in  the  gas  is  lower  than  that 
in  the  powder.  The  process  is  continuous,  the  articles 
being  fed  through  the  furnace  in  the  opposite  direction 
to  that  of  the  gas  current,  so  that  complete  reduction  is 
ensured.  To  counteract  brittleness  due  to  the  formation 
of  large  crystals  by  exposure  of  the  article  to  a  high 
temperature,  the  original  powder  is  mixed  with  a  sub- 
stance that  will  lower  the  vapour  pressure  of  the  metals 
forming  the  powder.  Uranium  or  uranium  oxide  may 
be  used  for  the  purpose. — T.  St. 

Metalliferous  dust;     Method  of  briqvrtting by   mean* 

of  organic  agglutinants  soluble  in  water.  Gewerkschaft 
Pionier.  Fr.  Pat.  448,276,  Sept,  13,  1912.  Under 
Int.  Conv.,  Sept.  15,  1911. 
The  solution  of  agglutinant  is  mixed  with  the  dust, 
roasted  ores,  etc.,  as  these  leave  roasting  furnaces,  etc  . 
and  while  they  are  still  in  the  hot  state.  The  heat  con- 
tained in  the  solid  material  serves  to  evaporate  the  excess 
of  moisture  in  the  agglutinant  to  such  an  extent  that  the 
briquettes  are  ready  to  be  utilised  or  transported  imme- 
diately after  compression. — T.  St. 

Nickel  alloy  very  resistant  to  chemicals  and  which  can  b' 
mechanically  worked.     W.  and  R.  Bonnes.     Gar.  Plat. 
256,361,  Aug.  20,  1912.     Addition  to  Ger.  Pat.  255,919, 
Jane  21,  19f2. 
Is  the  nickel-chromium  silver  alloy  described  in  tin-  chief 
patent   (this  -1-.    1913,   21)5).  the  nickel  may  he  partly  re- 
placed   by    an    equal    quantity    of   oobalt    and    the   silver 
partly  or  completely  by  a  somewhat  greater,  but  not  more 
than  the  double,  quantity  of  copper.— A.  S 

Steel  ingots  ;   Proems  of  treating .     B.  Talbot,  Wood. 

burn,  Darlington.     US.  Pat.  1,065,831,  March  11.  1013. 
Skk.  Bng.  Pat,  6391  of  1913;  Hue  J.,  1913,  388.— T.  F.  li. 


432 


Cl.  XL— electro-chemistry. 


[April  30,  1913. 


Furnace  :  Ehctric for  netting  and  liquifying  ft  rro-aUotf*. 

YV.  Bohommann  and  J.  Broun,  Assignors  to  Rombaoher 
Huttenwerko.  Ronibach,  Germany.  U.S.  Tat.  1.056.456, 
March  IS.  1918. 

See  Fr.  Pat.  494,120  ol  1911  :  this  J.,  1912,  236.— T.  F.  B. 

Electrolytic  processes  [recovery  of  iron  nnd  cobalt  from 
solutions].  C.  J.  Reed.  Philadelphia.  U.S.  Tats. 
1,055,652  and  1,055,663,  March  11,  1913. 

See  Bug,  Fat.  9612  of  1912;  this  J.,  1912,  781.— T.  F.  B. 

Copptr  ■     Process   for   refining .     W.    S.    Rockev  and 

H.  Hdridge,  Nen  York.  'Eng.  Pat.  12,168,  May  22, 
1912. 

E       U.S.  Pat.  1.027.769  of  1912;  this  J.,  1912,  592.— T.F.B. 

Furnace     for      roasting      ores;       Multiple -floor .      R. 

-  herfenberg.  Berlin.     U.S.  Pat.  1,057,584,  April  1,  1913. 

-  Fr.  Pat.  437.565  of  1911  ;  this  J.,  1912,  543.—  T.  F.  B. 

Zinc  and  the  like  :    Production  of .     A.  B.  Pescatore, 

London.     U.S.  Pat.  1,057,878,  April  1,  1913. 

-  Eng.  Pat.  29.S39  of  1911  ;  this  J.,  191 1,  1456.— T.  F.  B. 

Furnaces.     Eng.  Pat.  13,986.     Sec  I. 

Process  for  increasing  the  calorific,  power  of  Heist -furnace 
gas.     Fr.  Pat.  448,555.     See  II  a. 

[Electrolytic]  method  of  producing  lead  hydrate  [hydroxide] 
and  of  recovering  lf«d  and  silver.  U.S.  Pats.  1,056,382 
and  1,056,383.     See  VI  I. 

Preparation  of  metals  and  metallic  oxides  in  a  flnely-divided 
condition.     Ger.  Pat.  256,962.     See  VII. 


XL— ELECTRO-CHEMISTRY. 


A.  Helfenstein, 


Patents. 

Furnace  ;  Electric  induction  heater  or 

Vienna.     Eng.  Pat.  14,164,  June  17,  1912.     Under  Int. 
:■%-.,  June  16,  1911. 

The  furnace  casing  (forming  the  outer  limit  of  the  furnace) 
mMCted  up  wholly  or  partially  as  a  length  of  conductor 
in  the  seconrlary  current  circuit,  in  such  a  manner  that  it 
form-  with  the  h<  ■■*'  '1  conductor  a  loop  as  free  as  possible 
from  self -induction. — B.  X. 


Rfdurtiotifurii'u-e  ;     1 


H.   H.   Noble,   San 


Fr..-  I    ,1.     U.S.   Pat.   1,057,082,  Mar.  25,  1913. 

mhki;  of  arch  covers  disposed  transversely  are  sup- 
ported by  the  tide  walls  of  the  furnace  to  which  the  end 
walls  of  an  outlet  stack  an-  united  by  base  blocks  situated 
between    the    ends    of    the    arch    divers.      The    latter    are 

connected  with  the  side  wall-  of  the  stack  and  provided 

with  npaniiiga  for  the  electrodes. — W.  E.  F.  P. 

iin.n   brick  npplicabU    in   tl"  construction   of  <hrtric 

radiation    fumtlCCS.      M.    BaUVageOn.       Fr.    Pat.    448,618, 

Dee.  1,  1911. 
The  resistance  brir-k  is  suitable  for  the  construction  of 

walls  and  roof^  of  electric  furnace*,  Bach  of  its  faces  destined 
to  form  part  of  the  wall  being  dressed  vith  a  layer  of 
appropriate  tbickufl  01   enamel,  or  of  a  material 

which  is  a  bad  conductor  of  electricity.     The  brick  itself, 

which   is  homogeneous  in  .structure  and  conductive   of 

tricity,  is  composed  of  a  base  of  glass  obtained  by 

intirnatefv    mixing,    in    Mutable    proportions,    powdered 

-    with    bodie*  such  as  carbon,   graphite,   etc.,   and  a 
hinder  such  aa  tar  or  refractory  earth. — B.  Iff. 

Furnace*  or  heaters;    EUslric  with  greed  yield.     (',. 

Bmandei.    Fr.  Pat,  448,099,  Feb.  13,  1912. 

The  «yfrtem  of  electric  furnaces  or  heaters,  which  have  a 

'    of   efficiency,   may   be,  applied    to     i 
materials  to  be  treated   an-   had  condui 


of  electricity,  in  which  eases  the  walls  of  the  reaction: 
chambers,  in  tho  form  of  tubes,  constitute  the  resistor 
itself.  Those  chambers  may  be  brought  into  action 
separately,  or  may  be  united. electrically  between  them- 
solves  according  to  any  possible  groupings.  If  the  material 
to  bo  treated  is  a  liquid,  it  is  made  to  traverse  the  tubes,, 
which  are  grouped  electrically  in  a  suitablo  manner  tr> 
secure  the  proper  voltage  and  amperage.  Tho  system 
may  be  applied  to  materials  which  aro  good  conductors 
of  electricity,  by  the  employment  of  additional  rcsisters. 

—B.N. 

Colloidal  and  finely  sub-divided  substances  ;  \Electrolytic.ally\ 

Separating .      G.    B.    Schwerin,    Frankfort-on-the- 

Maino,  Germany.  Eng.  Pat.  24,666,  Oct.  28,  1912. 
Under  Int.  Conv.,  Aug.  22,  1912.  Addition  to  Ens.  Pat. 
14,369  of  1912  (this  J.,  1913,  241). 

The  substances  aro  separated  both  according  to  their 
difference  of  potential  and  tho  difference  of  size  of  particle, 
by  operating  with  diaphragms  of  different  porosity, 
and  also  by  making  the  diaphragms  of  two  or  more  materials 
of  different  and  selected  potential. — B.  N. 

Arcs  ;    Method  and  apparatus  for  producing  long  electrical 

.     F.  H.  A.  Wiclgolaski,  Christiania,  Norway.     U.S. 

Pat.  1,054,886,  March  4,  1913. 

The  arc  is  produced  between  electrodes  at  one  end  of  a 
furnace  space,  and  a  wide  thin  magnetic  field  is  formed 
between  tho  electrodes,  whereby  the  arc  is  longitudinally 
stretched  in  tho  space  into  a  long  U-shaped  form.  The 
flux  linos  pass  between  the  legs  of  the  arc  substantially 
perpendicularly  to  tho  plane  of  the  arc,  the  field  being 
extended,  in  width  in  the  direction  of  tho  length  of  the 
space  and  the  arc.  Gas  is  passed  into  the  field  in  a  direction 
away  from  the  electrodes. — B.  N. 

Electrode  for  producing  arcs.  G.  Wagoner,  Schlebusch- 
Manfort,  Germany,  Assignor  to  E.  I.  du  Pont  de  Nemours 
Powder  Co.,  Wilmington,  Del.  U.S.  Pats.  1,055,003 
and  1,055,295,  March  4,  1913. 

(1)  The  improved  electrode,  for  the  production  and  main- 
tenance of  arcs  in  the  carrying  out  of  gas  reactions,  com- 
prises a  metallic  core,  cooled  artificially,  by  means  of  which 
the  arc  is  first  formed,  and  a  surrounding  body  of  cement, 
or  non- volatile  refractory  earth,  which  does  not  combine 
chemically  with  the  metallic  core,  but  is  permanently 
associated  therewith  in  the  maintenance  of  the  arc.  Tho 
surrounding  sheath  is  not  normally  conductive,  but 
becomes  so  when  heated,  and  after  being  raised  in  tem- 
perature has  a  greater  affinity  for  the  arc  than  the  cooled 
metallic  core ;  the  sheath  therefore  servos  to  maintain 
the  arc,  and  causes  the  latter  to  assume  different  positions 
thereon,  thereby  reducing  tho  wear  of  tho  olectrodc  to  a 
minimum.  A  gas  reaction  chamber  surrounds  tho  elec- 
trode, and  has  ports  for  the  admission  of  air  into  the  are 
space.  (2)  The  surrounding  sheath  of  cement  projects 
beyond  the  metallic  core,  and  may  be  in  the  form  of 
a  surrounding  conical  wall  with  a  cup-shaped  recess  in 
its  narrowest  end,  the  diameter  of  the  rocess  being  sub- 
i  nitially  greater  than  tho  diameter  of  tho  metallic 
electrode  ;  the  latter  projects  through  tho  base  of  the  cup 
to  a  hoight  loss  than  the  height  of  the  surrounding  wall,  from 
tho  rim  of  which  the  arc  springs  after  heating. — B.  N. 

Gases  and  vapours  ;    Electrical  treatment  of .     W.  T. 

Boofnagle.     Fr.  Pat.  448,519,  Sept.  19,  1912. 

A  mass  of  gas  or  vapour  is  aspirated  by  moans  of  a  pump 
lut  \\i  en  electrodes  in  a  chamber  in  which  a  partial  vacuum 
I,. i  been  produced,  and  an  electrical  discharge  is  passed 
through  the  gas  during  the  time  that  it  is  motion] 
The  gas  after  treatment  is  extracted  from  tho  chamfer 
before  the  treatment  of  tho  following  charge  in  ordei 

prevent  admixture  of  treated  and  untreated  gas.  Steam 
may  he  decomposed,  and  the  resulting  gases  afterwards 
separated,  or  mixed  gases  may  he  made  to  combine  and 
the  resulting  productc  collected  in  a.  convenienl  reservoir. 
Several  chambers  may  be  employed  from  which  the  : 
extracted  in  turn.     Two  exhausted  chambers  maj  be 
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connected  respectively  with  the  opposite  sides  of  the 
cylinder  of  a  pump,  with  arrangements  so  that  with  the 
movements  of  the  piston  the  electric  circuits  are  closed 
alternately.  On  the  compression  side  of  the  pump,  means 
may  be  provided  for  separating  the  gases,  such  as  hydrogen 
and  oxygen,  by  diffusion,  with  a  condenser  _  interposed 
between  the  electrical  arrangements  and  the  separators. 
The  latter  may  consist  of  a  principal  tube  receiving  the 
mixed  gases,  this  tube  having  one  or  more  branches  or 
chambers  ;  the  tube  and  its  branches  have  porous  walls 
and  are  surrounded  by  envelopes,  an  aspirating  pump  being 
attached  to  the  porous  tube.  The  gas  diffusing  through  the 
walls  of  the  first  tube  is  aspirated  by  a  pump,  and  passed 
on  to  the  first  branch.  Here  it  is  again  subjected  to  diffu- 
sion, and  from  the  outer  envelope  it  is  aspirated  by  a  pump 
and  passed  on  to  the  following  branch.  To  facilitate 
diffusion,  each  porous  tube  is  furnished  with  a  helical 
rib  on  its  inner  surface,  inside  which  fits  a  solid  core.  The 
gas  is  thus  driven  spirally  through  the  tube  against  the 
inner  surface  ;  a  pressure  is  maintained  in  each  outer 
envelope  slightly  less  than  in  the  inside  of  the  porous  tubes. 

—B.N. 

Electrolysing  streaming  electrolytes.     J.  G.  Paulin,  Lands- 
krona,  Sweden.     U.S.  Pat.  1,056,118,  March  18,  1913. 

The  electrodes  are  arranged  in  such  a  manner  that  the 
current  density  is  the  same  in  all  parts  of  a  cross-section 
of  the  electrolyte,  and  the  Utter  is  caused  to  move  as  a 
whole  with  an  automatically-controlled  speed,  in  a 
direction  determined  by  the  direction  of  the  electric 
current.  The  anode  and  cathode  chambers  are  separated 
by  double  porous  partitions,  enclosing  an  intermediate 
space,  and  a  somewhat  lower  pressure  is  maintained  in 
this  space.  The  fresh  electrolyte  i*  supplied  to  one  of 
the  chambers,  and  the  solution  of  the  product  formed  at 
this  electrode  is  made  to  flow  towards  and  past  the  other 
electrode. — B.  N. 


Cell ;    Electrolytic 


and   method   of  maintaining   the 


efficiency  thereof.  W.  M.  Jewell,  Assignor  to  Chloride 
Process  Co.,  Chicago,  111.  U.S.  Pat.  1,056,181,  March  18, 
1913. 

The  cell  is  of  the  horizontal  type,  containing  an  electrolyte 
composed  of  anode  and  cathode  liquors  kept  separate 
in  layers  by  the  difference  in  their  specific  gravities,  the 
cathode  liquor  being  the  lighter.  Electrodes  are  placed 
in  the  respective  electrolytes,  and  means  are  provided, 
e.g.,  such  as  a  gas-conduit,  between  the  electrodes  for 
collecting  and  removing  the  gases  liberated  at  the  anode. 

—B.N. 


Ozoniser  ;   Tubular 


.     M.  P.  Otto.     Fr.  Pat.  448,580, 

Sept.  21,  1912. 

Two  concentric  tubes  are  arranged  to  act  as  dielectrics, 
the  electrical  discharge  being  passed  through  the  annular 
space  formed  between  them.  One  of  the  tubes  is  cooled 
directly  by  a  current  of  water,  and  the  se"cond  tube  is  cooled 
by  radiation.  The  gas  to  be  ozonised  enters  chambers  at 
the  extremities  of  the  dielectric  tubes,  traverses  the 
annular  space,  and  then  passes  through  holes  near  the 
middle  of  the  outer  dielectric  tube  into  an  intermediate 
chamber  of  aspiration,  the  walls  of  which  are  suitably 
protected  by  non-oxidisable  material.  Several  tubular 
elements  may  be  grouped  together  in  the  same  case. — B.  N. 


Furnace  ;    Electric  resistance 


-.     L.  Ubbelohde,  Karls- 
ruhe,   Germany.     Eng.    Pat.    9203,   April    18,    1912. 

See  Fr.  Pat.  438,642  of  1912  ;  this  J.,  1912,  649.— T.  F.  B. 


Furnace ;    Electric 


A.    Helfenstcin,    Vienna.     U.S. 


Pat.  1,057,239,  March  25,  1913. 
See  Eng.  Pat.  29,126  of  1911  ;  this  J.,  1912,  592.— T.  F.  B. 

Furnace  ;  Revolving  electrical with  resistances  arranged 

diametrically.     O.    Scrpck,    Assignor    to    Soc.    Gencralo 
des  Nitrures,  Paris.     U.S.  Pat.  1,057,286,  March  25,  1913. 

See  Addition  of  Aug.  4,  1911,  to  Fr.  Pat.  430,553  of  1910  ; 
this  J.,  1912,  1136.— T.  F.  B.  , 


Endothermic  reaction  of  gase#  ;    [Electrical]  apparatus  for 

the .     W.    S.    Lee,    Charlotte,   N.C.,    U.S.A.     Eng. 

Pat.  23,459,  Oct.  14,  1912. 

See  U.S.  Pat,  1,051,131  of  1913;  this  J.,  1913,  200.— T.F.B. 

Galvanic  cell.  A.  Heil,  Frankfort  on  Maine,  German}', 
Assignor  to  C.  H.  and  S.  Stern,  New  York.  U.S.  Pat. 
1,057,830,  April  1,  1913. 

See  Fr.  Pat.  419,770  of  1910  ;  this  J.,  1911,  221.— T.  F.  B. 

Apparatus  for  carrying  out  gas  reactions,  particularly  for 
the  production  of  oxides  of  nitrogen,  in  the  electric  arc. 
U.S.  Pat.  1,055,331.     See  VII. 

[Electrolytic]  method  of  producing  lead  hydrate  [hydroxide'} 
and  of  recovering  lead  and  silver.  U.S.  Pats.  1,056,382 
and  1,056,383.     See  VII. 


XIL— FATS;    OILS;    WAXES. 

Japanese    marine    animal    oils.     M.    Tsujimoto.     Cheni. 
Rev.  Fett  Ind.,  1913,  20,  70—73. 

The  name  "  Japan  fish  oil "  (Japanthran)    is    given    in 
European    textbooks    to    a   mixture  of  various   marine 
animal  oils  in  which  herring  oil  probably  predominates. 
Among  the  less  known  Japanese  fish,  marine  animal,  and 
liver  oils  are  the  following: — (1)  Dolphin  oil  from  Del- 
phinus  longirostris  (Gray)  :    (a)  The  head  oil  is  a  light 
yellow  liquid,  of  not  unpleasant  odour ;   it  becomes  semi- 
solid at  — 16°  C.  and  yields  only  a  trace  of  bromides 
insoluble  in  ether.     (6)  The  blubber  oil  obtained  by  a 
boiling  process  is  a  reddish-yellow  oil,  which  has  a  slight 
fishy  odour,  and  solidifies  at  0°  C.     (c)  The  blubber  oil' 
obtained  by  a  roasting  process  is  a  brownish-yellow  oil 
which  becomes  turbid  at  5°  C.     Both  blubber  oils  yield 
large  amounts  of  insoluble  bromides,     (d)  Refined  head 
oil  is  prepared  by  leaving  the  crude  oil  for  12  hours  at 
— 12°  C.  and  separating  the  "stearine"  (about  30  per 
cent.).     The  refined  oil  remains  quite  fluid  at  — 15°  C.  and 
does  not  dry  when  exposed  in  a  film  at  100°  C.     The  high 
saponification    and    Reichert-Meissl    values    {vide    infra)- 
indicate  the  presence  of  valeric  acid.     The  octobromides 
of  fatty  acids  contained  Br  71*52  per  cent.,  which  agreed 
with  the  composition  of  a  mixture  of  the  octobromide  of 
clupanodonic  acid  and  of  an  octobromide,  CleH2402Brg. 
(2)  Sea-lion  oil  from  Otarias  teller i  (Less.)  is  a  yellow  oil 
with  a  fishy  odour.     The  fatty  acids  yielded  36-04  per 
cent,  of  a  bromide  insoluble  in  ether,  which,  when  washed 
with  benzene,  contained  Br  70-76  per  cent.     The  oil  is 
used  for  the  same  purposes  as  and  usually  in  admixture 
with  whale  oil.     (3)  Bonito  oil  from  Gymnonsarda  affinis 
(Cantor)  is  generally  used  in  admixture  with  other  marine 
animal    oils.     Two    commercial    samples    of    unpleasant 
odour  were  dark  brown  and  reddish-yellow  in  colour,  and 
their  fatty  acids  yielded  63-89  and  51-82  per  cent,  respec- 
tively  of   octobromides   containing    Br   69-12    per   cent. 
Bonito  oil  is  cheaper  than  herring  oil.     (4)  Tunny  fish  oil 
from  Thunnus  Schlegcli  (Steind.)  is  a  dark  brownish-re- 
oil  of  unpleasant  odour.     The  fatty  acids  yielded  51-5  ped 
cent,  of  octobromide  (Br  =  70-51  per  cent.).     (5)  Mackereh 
pike  oil  from  Cololabis  saira  (Brevoort)  is  a  brownish-red 
oil  of  unpleasant   odour.     Its  fatty  acids  yielded    26-96 
per    cent,    of    octobromide    (Br  =  70-64    per    cent.).     (6) 
Mackerel   oil  from   Scomber  colias   (Gmel)    is   a    reddish- 
yellow  oil,  the  fatty  acids  of  which  yielded  36*18  per  cent. 
of  clupanodonic  octobromide  (Br  =  69-60  per  cent.).     (7) 
Ahajei  fish  oil  f rom  Daayatia  <ibij<i  is  extracted  from  the 
fish  by  roasting,  each  fish  yielding  about  1  11).  of  oil.      The 
oil  solidifies  at  0°  C.  and  has  an  unpleasant  odour.     The 
fatty  acids  yielded  37-47  per  cent,  of  clupanodonic  octo- 
bromide (Bi=67-31   per  cent.).    (8)  Cod-liver  oil.     The 
fatty  acids  of  two  commercial  samples  yielded  34*4  ami 
36- 17  per  cent,  of  octobromide  respectively  (Br     70-91 
and  70-41  per  cent.),  which  approximated  closely  to  the 
composition  of  therapic  ootobromide,  C^H,aOtBr,  (Br 
70-93  per  cent.).     (!>)  8uheto4ara  liver  <>il  is  derived  from 
a  species  of  cod,  Oadus  chalcogratnus  (Tall.).     It  bt  oomet 
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turbid  at  0  ('.  ami  ^'ives  with  sulphuric  acid  cobur  read  ions 
similar  to  those  of  ordinary  cod-liver  oil.  The  fatty  acids 
yielded  40-0S  per  cent,  of  oetohromide  (Br  =  71-33  per 
"cent.V  (10)  Ktl  oil  from  Anguilla  japonic^  is  a  light 
vellow  oil  which  throws  down  a  crystalline  deposit  on 
standing.  The  bromides  insoluble  in  ether  (13*97  percent.) 
contained  Br  tiT-21  per  cent.,  and  apparently  consisted 
of  a  mixture  of  about  00  per  cent,  of  clupanodonic  octo- 
bromide  and  40  jht  cent,  of  linolenic  hexahromide.  (11) 
Siuippimj  tiirtU  oil  obtained  from  the  liver  of  the  snapping 
turtle,  trionyx  sinensis  (Wicgin.)  is  a  pale  yellow  oil 
which  deposits  lir^e  amounts  of  "stearine."  The  fatty 
acids  yielded  3*53  per  cent,  of  ether-insoluble  bromide, 
the  main  portion  of  which  contained  Br  03-34  per  cent., 
and  melted  at  174°  C.  Apparently  the  bromide  consisted 
of  linolenic  bexabromide  mixed  with  a  small  quantity  of 
octobromide. 

The  foregoing  oils  gave  the  following  values  : — 


Pole  n  ike's  "  difference  values  "  offals  ;  Theoretical  basis  of 

.     A.   Bomer  and    R.    Limprich.      Z.     Untersuch. 

Nahr.  Genussni.,  1913,  25,  367—386. 

Polenske's  method  of  detecting  beef  and  mutton  fat  in 
lard  by  the  difference  between  the  molting  and  solidifica- 
tion points  of  the  fats  (this  J.,  1907,  1149;  1908,  1119), 
is  shown  to  bo  capable  of  detecting  about  20  per  cent, 
of  beef  fat  and  about  15  per  cent,  of  mutton  fat  in  admix- 
ture with  lard.  The  method  depends  upon  the  different 
character  of  the  glycerides  of  lard  and  the  other  fats, 
and,  in  the  main,  upon  the  fact  that  the  a-palmitodistearin 
of  lard  shows  a  difference  value  of  18-4,  whilst  the 
/j-palmitodistcarin  of  beef  and  mutton  fat  has  a  difference 
value  of  11-8.  The  difference  values  of  the  stearodipal- 
mitins  from  mutton  fat  and  lard  were  12-2  and  12-4 
respectively.  It  is  essential  that  sufficient  time  should  be 
allowed  for  the  stable  form  of  the  glyceridc  to  solidify 
completely  before  repeating  a  determination.     The  most 


Oil. 

Sp.  (jr. 
at  la3  C. 

Acid 
value. 

Saponif. 
value. 

Iodine 

value 

(Wijs.) 

Keichert- 
Meissl 
value. 

Refractive 

index  at 

20°  C. 

M.  pt.  of 
fatty 
acids. 

Hydroxy 
acids. 

Dolphin  oil  from  blubber  (M   

0-9249 
0-9286 
0-9307 
0-9259 
0-9278 
0-9339 
0-9293 
0-9327 
0-9223 
0-9301 
0-9268 
0-9290 
0-9263 
0-9279 
0-9218 
0-9229 

2-30 

11-90 

3-97 

0-26 

0-58 

15-80 

4-36 

20-85 

14-47 

1-72 

1-72 

1-88 

0-55 

1-18 

0-0 

0-45 

279-78 
217-22 
230-35 
277-70 
189-80 
184-69 
182-64 
185-32 
184-74 
191-63 
186-98 
188-10 
183-83 
187-87 
200-60 
195-65 

2-1-48 
125-25 
114-35 

25-67 
156-37 
208-92 
189-45 
198-90 
139-81 
167-43 
161-95 
159-17 
160-83 
169-58 
107-42 
121-09 

112-31 
30-40 
44-39 

1-4524 
1-4717 
1-4695 
1-4517 
1-4783 
1-4843 
1-4820 
1-4837 
1-4760 
1-4811 
1-4784 
1-4792 
1-4797 
1-4798 
1-4712 
1-1737 

"C. 

29-5 
34-5 
32-0 
31-0 
26-96 

32-5 

31-3 
36-0 
32-8 

per  cent. 
0-63 

0-49 

0-62 

0-26 

. 

— 

— 





— 



— C.  A.  M. 


I.'ird ;    Mixed  glycerides  of  palmitic  and  stearic  acids  in 

.     A.     Bomer.     Z.     Untersuch.     Nahr.    Genussm., 

1913,  25.  321  -353. 

Pure  •dyeeridei   of  -at united  fatty  acids  were  obtained 

by  the  repeated  fractional  crystallisation  of  lard  from 
No    tri-tearin    WSJ    found,    and    in    this    respect 

lird  differ-  from  beef  and  mutton  fats.     The  most  insoluble 

ghneeride    obtained    was    not    beptadeeylo-distearin    as 

d    by    Krei->   and    Hafm-r   (this    J.,    1904.    766),    but 

about  3  per  cent,  of    a  palmitodistearin  ;    and  then-  was 

no  proof  of  the  oecwienoe  of  heptadecybo  acid  in  lard. 

palnutodistearin  of  laid  differs  in  it-  Ba.pt*.  (68-5°  C. 

.  and  it-  crystalline  form  from  the  palmito- 

rtiitearin   of   mutton  fat.     The  litter  is    apparently  |8- 

palmitodistcarin.  whilst   the  lard     glyoeride  is  a-palmito- 

tearin.     Lard  al-o  contains  about  2  per  cent,  of  -tearo- 

dipalmitin    meftlTg   at    r,H-2'C   and    471    '        it    has   not 

b'-*-n   determined    whethex   this   i-    identical   or   Homeric 

with  th-  lipelmitin  of    mutton  fat. — (.'.  A.  M 


s  Ditlmtrin  and  -,  /.  » .;   Synthetical   preparo' 

,n  of .     A.   Bomer  and   K.   Limprich     Z.  Unter- 
such. N'ahr.  Geaassm.,  1913.  25,  364—366. 

Is    the   preparation   of  a-distearin   from   B-dichlorhydrin 
and  potassinni  itearate  by  Guth'i  method  (tin-  J.,  1903, 
e   1136)  a  considerable  quantity  of  tri  teai  i 
dtaneoushi    produced.     The    synthetical    a-distearn 

prepared  by  the  author-  melted  at  7S-.~>  '  .  and  did  not 
-lew  the  phenomenon  of  double  melting  point.  In  like 
minn'-r.  when  .1  palmi'odi-tcarin  wa  prepared  by  heating 
o  dntoarin  with  palmitic  acid  al  190  206  C.  under 
a  prassUTr  of  70  to  80  mm.,  a  I      th'l  method  [loc.  <il.). 

considerable  quantHiei  of  tri-tearin  and  apparently  of 
initio     were    also    obtained.     The    synthetical 

.  Irnitodi-tearin  melted  at  about  63*  C.  and  orystalli  ed 
fp,rn    ether    in    I  e    form   as    the    palmitodistearh] 

a   mutton   f  i  •       '      \.  M. 


insoluble  glyceride  of  mutton  and  beef  fat,  tristearin, 
has  a  difference  value  of  19-7,  but  its  amount  (1  to  2  per 
cent.)  in  beef  fat  is  not  sufficient  to  outwoigh  the  greater 
proportion  of  a-palmitodistearin  in  lard.  On  the  other 
hand  the  relatively  higher  difference  value  of  mutton  fat 
(16-9)  is  probably  due  to  the  greater  proportion  of  tri- 
stearin (about  3  per  cent.).  The  sensitiveness  of  the  test 
is  not  materially  increased  by  removal  of  glycerides 
containing  oleic  acid. — C.  A.  M. 


Patents. 


R.    Bridge, 


Copra  ;    Apparatus  for  use  in  drying 

Castleton.     Eng.  Pat.  5633,  Mar.  6,  1912. 

The  trucks  of  copra  are  conveyed  on  rails  into  one  or  moro 
compartments  provided  withadoor  ateachend,  withstoam 
pipes  or  other  heating  device,  and  with  a  fan  or  other 
moans  for  withdrawing  the  moist  air.  In  order  to  promote 
the  circulation  of  hot  air  through  the  copra,  the  trucks 
may  be  fitted  with  perforated  bottoms.  Or  the  doom 
of  the  compartments  may  bo  made  to  close  hermetically 
to  permit  of  the  use  of  a  vacuum-drying  plant. — C.  A.  M. 

Cottonseed    oil ;     Process    of   refining    crude .     J.    C. 

(  hi-holm.      Dallas,     Tex.      U.S.     Pats.       1,056,261— 
1,056,264,  March  18,  1913. 

(1)  The  crude  oil  is  treated  with  a  substance  producing 
an  alkali  -oa  p  and  with  an  alkali  silicate,  by  agitation  at 
about  76  to  90°  V.  (24°— 32°  C.)  until  the  free  acid  k 
rly  neutralised,  after  which  it  is  boated  and  agitated 
with  an  alkali  hydroxide  and  separated  from  the  resulting 
oap  itock.  (2)  The  substance  used  for  neutralising 
the  acidity  of  the  crude  oil  may  consist  of  a  mixture  of  an 
alkali  silicate  and  carbonate.  After  the  introduction  "f 
the  additional  alkali  hydroxide  the  mixture  is  heated  to 
aboul  120  140  P.  (49°— 00  ('.)  until  the  soap  stook 
will  separate  readily,  and  the  heating  then  continued 
at  about   L00°— 120° F.  (38"— 49' C.)  until  the  separation 
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of  the  precipitate  is  complete.  (3)  The  oil  is  heated  with 
alkali  silicate  until  nearly  neutral,  and  the  mixture  then 
treated  with  alkali  hydroxide  and  carbonate  to  separate 
the  soaj)  stock  as  described  in  (2).  (4)  After  the  crude 
oil  lias  been  treated  with  alkali  silicate  or  a  mixture 
thereof  with  another  alkaline  compound,  the  mass  is 
heated  with  an  alkali  hydroxide  and  a  base  wherein 
hydrogen  has  been  replaced  by  a  metal,  and  the  soap 
stock   precipitated   as    described    in    (2). — C.  A.  M. 

Wax  from,  [candelilla]  plants  ;    Apparatus  for  extracting 

.     F.  Thatcher.  El  Paso.  Tex.     U.S.  Pat.  1.050,378. 

March  18,  1913. 

The  apparatus  comprises  a  vapouriser  connected  by  a 
main  vapour-feed  pipe  with  a  condenser.  From  the 
latter  the  condensed  liquid  passes  through  solvent-feed 
pipes,  provided  with  valves,  to  a  pair  of  digesters.  Each 
digester  is  connected  with  the  vapouriser  by  a  siphon- 
iced  device,  with  a  valved  by-pass  connection  between 
the  lower  ends  of  the  legs  of  each  siphon  tube.  Each 
digester  is  also  in  connection  by  pipes,  provided  with 
valves,  with  the  main  vapour  pipe.  Below  the  vapouriser 
is  a  separator,  the  two  being  in  communication  by  means 
of  a  tube  provided  with  a  valve,  and  the  separator  is 
provided  with  a  coil  the  valved  terminals  of  which  extend 
out  at  opposite  ends  ;  the  separator  is  also  in  communica- 
tion with  the  main  vapour-feed  pipe.  A  reservoir  for 
solvent  is  in  communication  with  the  vapouriser  and  with 
the  main  solvent-feed  pipe  leading  from  the  condenser 
to  the  digester. — B.  N. 

A  i  ni  ml  fats  and  soaps  of  the  free  fatty  mid*  ;    Process  for 

obtaining  pure from  impure  <>r  crude  fats  or  oils. 

E.  Jaeschke.     Ger.  Pat.  254.021.  Feb.  23,  1911. 

The  fat  or  oil  is  treated  with  warm  alkaline  sugar  solution. 
It  is  stated  that  in  the  presence  of  sugar  the  soaps  produced 
by  the  action  of  the  alkali  on  the  free  fatty  acid-  separate 
readily  from  the  vneutral  fat.  Any  neutral  fat  carried 
mechanically  by  the  separated  soap  can  be  recovered  by 
dilution   with  water. — A.  S. 

Soap.     P.    Froget    nee    L.     Ducret.     Fr.    Pat.    148,379, 
Nov.  23.    1911. 

A  MIXTURE  in  equal  parts  of  oleic  acid,  caustic  soda  and 
sodium  carbonate  is  boiled  for  about  30  minutes  with 
frequent  stirring,  and  then  incorporated  with  about  a 
third  of  its  quantity  of  a  mixture  in  equal  quantities 
of  glycerin,  sodium  or  potassium  oleate  and  palm  oil, 
and  the  boiling  continued  for  about  an  hour,  after  which 
the  soap  is  cooled  in  suitable  moulds. — 0.  A.  M. 

Soaj> ;     Manufacture  and  a  pplicalion  of  a  new .     R. 

Weiss.     Fr.    Pat.    448,490,    Nov.    27,    1911. 

A  Soap  suitable;  for  washing,  bleaching  and  dressing 
textile  fabrics  is  prepared  from  a  base  less  alkaline  than 
sodium  or  potassium  hydroxide  (e.g.  ammonia  and  its 
salts),  and  from  a  fatty  acid  (e.g.  palmitic  or  stearic 
acids  or  their  glycerides)  which  does  not  change  colour 
on  exposure  to  air  and  docs  not  a  ITcct  the  firmness  or 
colour  of  the  liluvs.  An  addition  of  boric  or  perboric  acid, 
borates  or  perborates  or  other  per-Balts  or  peroxides 
may  be  made  to  the  soap  during  or  after  the  saponification. 

— (J.  A.  M. 

Simp;    Process  for  extracting  a  product  specially  suitable 

for  the  manufacture  of from   "  aebacic  mill"   and 

more  particular/!/  the  aebacic  arid,  in  whale  and  herring 
oils.  S.  II.  Goldschmidt  and  C.  Jorgenscn.  Fr.  Pat. 
448,517,  Sept.  19,  1912. 

The  "sebacic  acid  "  of  whale  or  fish  oil  is  treated  with  a 
olution  of  sodium  hypochlorite  containing  as  little 
sodium  hydroxide  as  possible,  or  with  another  hypochlorite, 
and  the  resulting  fatty  product  is  separated  from  the 
aqueous  solution  of  sodium  chloride  (which  falls  to  the 
bottom)  and   is  used   in   the  manufacture  of  a   soap,   which 

will  not  have  the  fishy  odour  of  the  original  oil.  Analogous 
results  may  he  obtained  by  treating  ordinary  oil-  or  fats 
with  a  solution  of  a  hypochlorite. — C.  A.  M. 


Process  for  emulsifying  fat.     Eng.  Pat.  4505.     Sec  XIXa. 
Manufacture  of  margarine.     Eng.  Pat.  4508.     See  XIXa. 

XIII.— PAINTS  ;      PIGMENTS  ;     VARNISHES  ; 

RESINS. 


Pine  oil   in  oil  of  turpentine  ;    Detection  of 
Chem.  Rev.  Eett  lnd.,  1913,  20,  77- 


79. 


Ctz. 


Leui'HTEr's  phloroglucinol  reagent  consists  of  0-3  part 
of  phloroglucinol,  3-0  of  90  per  cent,  alcohol,  7-5  of  glycerin 
(28°  B.,  sp.  gr.  1-241),  3-75  of  water,  and  15-0  parts  of  dilute 
(about  15  percent.)  hydrochloric  acid.  Oil  of  turpentine 
gives  with  this  reagent  a  light  yellow  colour,  which  becomes 
brown  or  disappears  after  a  short  time,  whilst  pine  oil* 
gives  a  rose  to  ruby  red  colouration,  which  darkens  on 
standing.  A  second  test,  also  devised  by  Lcuchter,  con- 
sists in  treating  the  sample  with  a  reagent  containing  0-1 
part  of  o-nitrobenzaldehyde,  3-0  of  alcohol,  2-0  of  water, 
and  1-0  of  15  per  cent,  sodium  hydroxide  solution.  Oil  of 
turpentine  gives  a  light  yellow  colouration,  whilst  pine  oil 
becomes  yellowish  brown  to  black.  The  oil,  resembling 
pine  oil,  which  is  obtained  in  the  manufacture  of  sulphite- 
cellulose,  gives  at  most  faint  colourations  in  these  tests, 
and  it  is  therefore  possible  to  determine  to  a  certain  extent 
whether  this  oil  or  a  pine  oil  has  been  added  to  an  oil  of 
turpentine.  The  author  has  studied  the  variations  in  the 
reactions  given  by  the  different  kinds  of  turpentine  oil 
on  the  market.  In  tin;  first  test  the  colours  of  the  mixtures 
ranged  from  pink  (American  oil)  to  orange  (Swedish)  or 
brown  (German  oil),  whilst  alter  separation  the  oil  was 
colourless,  cherry  red,  or  orange,  and  the  reagent  pink, 
brown  or  dark  brown.  Mixtures  containing  in  per  cent,  of 
pine  oil  gave  a  straw -yellow  colouration,  the  separating  oil 
then  appearing  yellow,  whilst  the  reagent  became  brown. 
Similar  variations  in  the  colourations  obtained  with 
different  kinds  of  oil  of  turpentine  when  tested  with  the 
second  reagent  were  recorded.  In  mixtures  containing 
10  per  cent,  of  pine  oil,  however,  the  first  colouration  was 
dirty  straw -yellow,  whilst  the  separating  oil  was  pah;  yellow, 
and  the  reagent  blackish  brown.  In  doubtful  cases  it  is 
advisable  to  distil  part  of  the  oil,  and  to  apply  the  tests  to 
the  distillates.  Comparative  tests  should  also  be  made 
with  different  kinds  of  genuine  oil  of  turpentine.  Light 
camphor-oil,  which  is  sometimes  added  to  oil  of  turpentine, 
gives  an  orange  colouration  (oil  yellow,  reagent  orange 
and  afterwards  brown)  in  the  phloroglucinol  test  ;  whilst 
in  the  second  test  it  gives  a  straw-yellow  colouration 
(oil,  nearly  colourless  and  reagent  black-brown).  The 
Herzfeld  reaction  with  sulphurous  acid,  and  Piest's  acetic 
anhydride  reaction  (this  .).,  1912,  239)  are  useful  as  con- 
firmatory tests. — C.  A.  M. 

Formation    of     rust    under    paint   films.      Liebreich     and 
Spitzer.     Set  X. 

Patents. 

Lead    pigment*.     A.     Hamburger,     London.     Eng.     Pat. 
2405,   dan.   30,    1912. 

A  SOLUTION  of  a  lead  salt,  such  as  lead  nitrate,  is  added 
to  a  hot,  alkaline  soap  solution,  such  as  a  mixture  of 
sodium  carbonate,  caustic  soda,  and  sodium  palmitate 
solutions,  whereby  a  lead  pigment  and  an  insoluble  soap 
are  co-precipitated. — O.  R. 

Lampblack;  Manufacture  nf fromflames.     B.  Thieme. 

Ger.   Pat   2511.075.  Jan.    II.    1912. 

Tin:    apparatus    used    i-    shown    dia-rammat  ically    in    the 

accompanying  figure.  A  wire.  I'.  3  mm.  thick,  extends 
through  the  (lame  of  the  gas-burner,  Q,  and  is  conneoted 
with  the;  positive  pole  of  a  source  of  electric  current  of 

less    than     1000    volts    potential.      The    flame    plays    on    a 

piece  of  wire  gauze,  d,  hanging  freelj  on  the  supports,  S1 
and  oonnected  by  waj  of  the  relay.  R,  with  the  negative 
pole  of  the  source  of  current.     The  lampblack  i-  deposited 
on  the  negative  pole  (wire  gauze)  and  gradually  forms  a 
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bridge  between  tins  and  the  wire,  1'.  connected  with  the 
positive  pole.  When  this  is  effocted  a  weak  current  passes 
through  t  ho  bridge  thus  formed  and  gradually  increases 


fcs\i\$~ 


5' 


in  intensity  until  it  becomes  strong  onough  to  bring  the  relay 
into  action,  whereupon  the  current  circuit  of  the  electro- 
magnet,  K.  i-  closed,  ami  the  iron  armature,  11,  attached  to 
the  wire  game  is  attracted  to  the  electro-magnet  with  such 
force  that  the  lampblack  on  the  gauze  is  dislodged  and 
falls  into  a  receptacle  below.  When  the  bridge  of  lamp- 
Mack  is  thus  destroyed,  the  relay,  H.  and  heme  also  the 
electro-magnet  cease  to  act,  and  the  wire  gauze  swings 
book  to  its  original  position. — A.  S. 

lion  of  matter  [resinous  condensation  product], 
u  of  making  the  same.  15.  15.  Goldsmith,  New 
-   L     Eng.  Pat,  0303,  .March  11.  1912. 

Hh\  \MKTiiYr.KNKTKTK\Mi.\K  is  incorporated  with  a  phenol 
in  the  absence  or  presence  of  a  solvent,  and  the  bodies 
mad.-  to  interact  by  the  application  of  heat  in  the 
ol  i  condensing  agent.  The  ammonia  liberated 
durin.'  the a<  tion  is  collected,  and  utilised  for  the  product  ion 
of  ■  further  quantity  of  hexamethylenetetramine.  -  !'..  N. 

maldehydt  ;    Process  for  the  manufacture 

of  condensation  products  of .     F.  Pollak.     Fr.  Pat. 

147,969,    June    7.    1912.     Under    Int.    Com.,   June   7, 
-■  pt.  25,  and  Deo.  6,  1911. 

Artiii.  i  m.  resinous  bodies  are  prepared  by  the  condensa- 
tion of  phenols  with  a  polymerised  formaldehyde  of  high 
toiling  |H)int.     The  water,  which  is  produced  in  the  first 
lensation,  may*be  removed  by  distillation,  or  the  first 
condensation   product    may   be  treated   in   various  ways, 
with  water,  formaldehyde,  or  an  acid,  baric,  or 
instance,  and  re  heated  under  ordinary  or  reduced 
Examples  :   (1)  94  pails  of  phenol  and  25  part., 
"f    finery    powdered    triozymethylene    are    beated    with 
C.  under  an  upright  condenser.     The  heat 
of  the  reaction  causes  the  temperature  to  rise  to  110'  0.  and 
the  mixture  i>  maintained  .it  this  temperature  for  some  time 
the   violent    reaction   has  Bubsided     The  resulting 
luct    i-   dehydrated   at    160°— 170° C.   and  forms    a 
ible  substitute   for  shellac.     (2)  .'570  parts  of  phenol 
are  heated  to  86°C.   with  so  parts  of  tnoxymethylenr, 
whi<l,  i-  added  in  I  ive  operations,  20  parte  al  a  time, 

each  addition  taking  place  after  die  exothermic  reaction 
•d  and  the  temperature  ha-  gone  down  to  100   C. 
product  is  then   filtered,  cooled,  and  washed  with 
or  l*low    in  (.  until  the  washing    are  nearly  char, 

after    which    the    n-idue   u    beated    with    a    little    watei    to 

130  '  .  witli  the  formation  of  a  clear,  yellow,  syrupy  resin, 

eavdy  soluble  in  ahohoi,  ether,  and  soda-lye.     (3)  360 

'•f  resin,  as  prepared  in  th-:  last  example,  and  190 

part-  of  i  1Q  pa>  <  ent.  solution  of  formaldehyde  are  heated 

on  a  water  hath  I  lo    C.  at  a  pressure"  not   . 

in.  of  mercury,  until  to  be  distilled,      'the 

mixture   i-   then   gradually   heated   to  70    C.    until   the   .h 

filiation  of  wat  ,  after  which  the  temperature 

'  ■".   I  .  l  be  product  can  then  be  poured 

into  mould-  and  aftei  the  coagulated  mass  in 

oed  by  boating  to  136  C     0.  R. 

Turpentint  from  crudt  pint  gums  <>f  variou    ag<        l'< 
"/"'  — .      K.  Dunwody,  Kirkwood,  Ga.      U.S. 

Pat,  1,066,149,  M".  t.  1913. 

and  the  hui  de  rosin  are  obtained  by 

tbe  crude,  n  .  im  to  abo  it  240    P.  (1 1»   C.) 

and  then  gradually  adding  water  to  it.     0.  R. 


Varnish  :    Use  of  tannins  for  the  preparation  of .     L. 

Meunier.     Fr.  Pat.  448,529,  Nov.  27,  1911. 

Mixtures  of  tannin  extracts  with  substances  adapted  to 
reduce  surface  tension  and  promote  oxidation,  such  as 
sodium  sulphoriuinate  and  a  terpen©,  such  as  oil  of 
turpentine,  are  claimed  to  yield  rapidly-drying,  fluid  var- 
nishes of  great  brilliancy.  When  applied  to  iron  tho 
varnish  blackens  and  forms  a  coating,  which  acts  as  a 
preventive  of  rust. — 0.  R. 

Oil  varnish  substitutes  from  animal  oils  :    Process  for  the 

manufacture     of     .     W.      Kacmpfe,     Grossenhain, 

Saxony.     Eng.  Pat,  15,012,  June  27,  1912. 

Sek  Fr.  Pat.  445,565  of  1912  ;   this  J.,  1913,  34.— T.  F.  B. 

Enamel  surface,  ;    Composition    and  process  for  obtaining 

an ,     H.    Gaillard,    Amiens    on    Somme,    France. 

Eng.  Pat.  22.316.  June  11.  1912. 

See  Fr.  Pat.  438,967  of  1912  ;  this  J.,  1912,  651.— T.  F.  B. 

Oil-paint;    Com  position  of  matter  to  he  used  as  a> 


II.  M.  L.  Wunnenberg,  Klausthal,  Assignor  to  Arota 
Ges.  m.  I).  11..  Eamburg,  Germany.  U.S.  Pat,  1,057,199. 
March  25,    1913. 

See  Fr.  Pat.  137.080  of  1911  ;  this  J.,  1912,  444.— T.  F.  P. 

Method  of  producing  vegetable,  colouring  matters.     Fr.  Pat. 
'448,609.     See  IV. 

Printing  inks  capable  of  being  destroyed  tig  cIh mical  treat- 
ment when  the  printed  paper  is  pulped  for  re-manufacture. 
Fr.  Pat.   148,616.     See  V. 


XIV.-INDIA-RUBBER  ;   GUTTA-PERCHA. 

Plantation   rubber   in    1912.     W.    Freudcn berg.     LJummi- 
Zeit.,  1913,  27,  1005—1006. 

THE  imports  of  raw  rubber  into  England  in  1910.  191 1, 
and  1912  were  43.849.  45.298  and  55,023  tons  respectively. 
The  exports  were  23,394,  2H.562  and  36,298  tons,  being 
respectively  53.  63,  and  66  per  cent,  in  weight,  and  57, 
73.  and  76  per  cent,  in  value,  of  the  imports.  The  price 
did  not  vary  much  in  1912.  In  the  beginning  of  the  year 
tine  hard  Para  was  4s.  Id.  per  lb.  and  plantation  rubber, 
Is.  lOd.  ;  at  the  end  of  (he  scar  the  prices  wore  4s.  5d. 
and  4s.  4d.  The  highest  prices  wore  5s.  Id.  and  5s.  (id.  ; 
the  lowest  were  4s.  3d.  and  4s.  Tho  consumption  for 
I!H1 — 12  was,  according  to  Hccht,  Levis  and  Kahn, 
99,564  tons,  an  increase  of  25,482  tons  above  1910—1911. 
Up  to  1910  the  average  increase  was  only  5  per  cent. 
]>er  year.  The  supply  for  1911 — 1912  is  estimated  as 
93,669  tons  against  79,305  tons  in  1910—1911;  visible 
supply  on  30  June,  1912,  10,181  tons  against-  12,563  in 
191 1.  Griear  and  Co.,  and  others,  estimate  the  consump- 
tion as    103.000  tons,  and  supply  93,000  tons.      S.   Figgis 

and  Co.  estimate  supply  and  < sumption  for  1912  as  99,000 

tons.  The  total  export  of  tho  Malay  peninsula  for  1912 
was  22,353  tons  against  11,490  in  1911.  Tho  total  from 
Ceylon  was  6700  tons  against  3200  tons  in  1911  ;  about 
55  per  cent,  of  tho  export  from  Ceylon  reached  London. 
The  export  from  S.  India  was  125  tons  against  42  in  191  I. 
The   area    planted    with    rubber   is   estimated   at  about 

1,086,000   aires    (.Malaya   430,000,   Ceylon    230,000).      The 

amount    of    rubber    expected    in    1913   is    50,000   ton, 

plantation  and  65,000  Ions  wild,   115,000  tons  in  all  (the 

wild  rubber  ha   about  20  per  cent,  more  moisture).— H.E.  P. 


Rubber  ,      Washing   of  ■ 


Frank  and  E.  Marckwald, 


at    place    of  production.     P. 
Gummi-Zeit.,  1913,27,  1044. 

that    rubber  should    hi) 


: 


in  i,  .i  lit  hoi      i  ronglj  recommi  u< 

bed  m  the  factory  rather  than  at  the  place  of  pro- 
duction, and  criticise  data  brought  forward  in  favour  of 
lie-  latter  procedure. — H.  E.  P. 
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Rubber  solutions  ;    Determination  of  the  viscosity  of  ■ 


J.  G.  Fol.     Z.  Chem.  Ind.  KoUoide,  1913,  12,  131—147. 

After  a  critical  review  of  previous  work  on  the  subject. 

especially  that  of  Axelrod    (this  J.,  1905,   1180)  and  of 

Schidrowitz  and  Goldsbrough  (this  J.,  1909,  3),  the  author 

discusses  the  effect  of  varying  experimental  conditions  on 

the  determination  of  the  viscosity  of  rubber  solutions,  in 

the  light  of  his  own  results.     He  arrives  at  the  following 

conclusions  : — Ostwald's  capillary  viscometer  is  the  most 

suitable  type  for  rubber  solutions,  but  the  diameter  of 

the  capillary  should  not  be  too  small.     The  viscosity  is 

affected  to  a  considerable  extent  by  vigorous  shaking  during 

the  preparation  of  the  solution,  and  there  is  a  notable 

difference  in  the  relative  viscosities  of  solutions  prepared 

by  the  complete  and  partial  solution  respectively  of  the 

rubber.     The  viscosity  varies  also  according  to  the  time 

elapsing  between  the  preparation  of  the  solution  and  the 

determination  of  its  viscosity.     The  decrease  in  viscosity 

with  the  time  is  greater  in  concentrated  than  in  dilute 

rubber  solutions.     In  the  more  concentrated  solutions  the 

viscosity  diminishes  perceptibly  whilst  successive  readings 

are  being  taken,  the  greatest  difference  being  between 

the  first  and  second  readings.     With  some  rubber  solutions 

the  absolute  viscosity  of  the  solution,  but  not  the  relative 

viscosity    (compared    with    that    of    benzene),    decreases 

with   the   temperature.     The  following   method   for   the 

determination    of    the    viscosity    of    rubber   solutions    is 

recommended  : — The  rubber  is  cut  in  small  pieces,  dried, 

and  samples  of  1,  0-5,  and  0-25  grm.  respectively  weighed 

off  into  bottles  of  brown  glass.     100  c.c.  of  pure  benzene 

are  added  to  each,  and  the  bottles  are  allowed  to  stand 

for  3  days,  being  carefully  shaken  twice  during  each  day. 

The  solutions  are  now  filtered  through  glass-wool,  allowed 

to  stand  for  another  day,  and  clear  solutions  prepared  in 

the   dark   for   the   viscosity   determinations,    which   are 

carried  out  at  30°  C.  in  an  Ostwald  viscometer  of  normal 

dimensions.     Three  successive  determinations  are  made 

for  each  solution,  and  the  mean  of  the  three  results  taken. 

A  viscosity  curve  is  then  plotted  with  a  standard  scale 

(1  cm.  on  the  x-axis  =  2  units  of  viscosity  and  1  cm.  on  the 

y-axis  =  0-l  per  cent,  concentration).     The  area  (in  sq.  cm.) 

between   the  co-ordinates,   the  curve,  and  the  ordinate 

corresponding  to  1  per  cent,  concentration  is  termed  the 

viscosity-number  and  serves  as  a  measure  of  comparison 

for  different  kinds  of  rubber. — A.  S. 


Patents. 

Caoutchouc;    Preparation  of  substances  analogous  to . 

The  Diamond  Rubber  Co.     Fr.  Pat,  448,520,  Sept.  19, 
1912. 

Caoutchouc-like  substances  are  obtained  by  heating 
alcohols  which  can  yield,  by  loss  of  water,  hydrocarbons  con- 
taining the  grouping  C :  C.C :  C.  The  heating  may  take  place 
in  presence  of  dehydrating  or  depolymerising  agents  or 
both.  Dihydric  alcohols  may  be  used  containing  the 
grouping  C.C. C.C.  in  which  the  hydroxyl  groups  are  in  the 
<ry,  /S7  or  ac  positions  and  in  which  alkyl  groups  may  be 
present.  Monohydric  alcohols  (a  or  /3)  may  be  used,  and 
also  olefinic  alcohols  or  pinacone  or  homologues.  Acetic 
anhydride  is  mentioned  as  a  condensing  agent. — H.  E.  P. 


Caoutchouc  ;  Manufacture  of  synthetic and  intermediate 

products.     H.  Dreyfus.     Fr.  Pat.  448,711,  Aug.  5,  1912. 

Intermediate  products  for  conversion  into  synthetic 
caoutchouc  are  made  from  the  halogen  derivatives  of  un- 
saturated hydrocarbons  or  substitution  products  or 
derivatives  by  eliminating  the  halogen  by  means  of 
metals  or  salts  such  as  cuprous  chloride.  When  using  the 
alkali  metals  halogenated  aldehydes  should  not  be  em- 
ployed. Chlorhydrins  or  homologues,  isomerides  or 
substitution  products,  such  as  ethers  or  esters  (preferably 
prepared  from  acetylene  or  ethylene,  e.g.,  by  the  addition 
of  halogens  or  halogen  acids  in  presence  of  carriers  such 
as  aluminium  chloride,  or  from  alcohol  or  from  glycerol, 
etc.,  through  the  butanediols)  are  transformed  into 
butadiene  or  homologues  by  the  elimination  of  halogen 


acid  (and  in  some  cases  of  water)  by  treatment  with  pyri- 
dine, etc.     Polyhalogen  derivatives  of  aliphatic,  aliphatic- 
aromatic  or  cyclohydroaromatic  hydrocarbons  (prepared 
from  alcohol,  acetylene,  etc.)  are  transformed  into  buta- 
dienes  by  elimination  of  halogen  acid  ;    chlorobutanols 
or    butenols    may    be   obtained   as    intermediate    bodies. 
The  halogen  derivatives  of  unsaturated  hydrocarbons  or 
their  homologues,  isomerides  and  substitution  products  may 
be  transformed  into  butadienes,  and  polymerising  agents 
may  be  added  so  that  caoutchoucs  are  obtained  direct. 
The  halogen  derivatives  of  ketones,  acids,    or  aldehydes 
or   their  homologues   or  substitution    products   may   be 
reduced,  e.g.,  with  sodium  amalgam  ;  some  of  theso  bodies 
may  also  be  transformed  into  chloro-butenes  or  dichloro- 
butanes  or  iminoketones,  etc.     Mixtures  of  these  various 
bodies   may   be   employed.     The   halogen   derivatives   of 
hydrocarbons  or  their  derivatives  may  be  treated  with 
potassium  cyanide,   reduced,   diazotised,   e.g.,   to  glycols 
and  transformed  into  butadienes.     Ketones  or  aldehydes 
may  be  treated,  in  presence  of  metals,  such  as  magnesium, 
with     halogenated     hydrocarbons,     and     the     products 
transformed    into    butadienes    or    chloro-butadienes    by 
elimination  of  halogen  acids  or  of  water.     Acetaldehyde 
may  be  condensed  to  aldol  which  may  be  reduced  to 
glycol.     By  the  action  of  condensing  agents,  aldehydes  or 
derivatives  may  be  transformed  to  acids,  or  condensed 
with  ketones,  or  ketones  or  derivatives  may  be  condensed 
to  keto-alcohols,  or  ketones  or  aldehydes  may  be  condensed 
with  the  esters  of  organic  acids  or  derivatives  to  yield 
diketones  or  keto -aldehydes  ;    the  esters  of  organic  acids 
or  keto-acids  may  be  condensed  together,  and  all  these 
bodies  may  be  reduced  to  polyhydroxyl  derivatives  (gly- 
cols), or  transformed  into  halogen  derivatives  and  these 
products  may  be  transformed  into  butadienes  by  elimina- 
tion of  water  or  halogen  acid,  or  into  chloro-butadienes, 
etc.     Unsaturated  aldehydes  or  ketones  may  be  similarly 
treated.     Aldehydes  or  ketones  may  be  condensed  with 
unsaturated   hydrocarbons   or   their  derivatives,   or   un- 
saturated   hydrocarbons    themselves    may   be   condensed 
together.     Organo-metallic  compounds  may  be  condensed 
by  halogens  or  with  the  halogen  derivatives  of  saturated  or 
unsaturated  hydrocarbons,  e.g.,  sodium  acetylene  may  be 
treated  with  alkyl  halides,  or  metal  a  Iky  Is  with  halogen 
derivatives  preferably  of  unsaturated  hydrocarbons  (giving 
products  which  are  then  oxidised  to  a  glycol),  or  sodium 
aceto-acetic  ester  may  be  treated  with  halogenated  hydro- 
carbons or  derivatives  (giving  products  which  are  then 
reduced  to  glycols,  etc.).     Various  sugars  (hexoses,  pen 
toses,  etc.)  or  derivatives  and  various  polyhydroxyl  com- 
pounds may  be  transformed  into  furane  or  its  derivatives, 
by  dehydrating  agents.     The  furane  nucleus  may  then  be 
ruptured  in  various  ways  to  yield  keto-aldehydes,  etc.  ; 
or  reduced  to  butanediols,  or  transformed  into  furanidines, 
or   transformed    into    butadienes    by   forming    pyrrole   or 
thiophene  derivatives,  or  partially  reduced  to  furanines 
yielding    butadienes    on    reduction.     The    polyhydroxyl 
compounds  may  also  be  treated  without  forming  furane 
derivatives,    by    reduction    and    elimination    of    water : 
various  examples  of  this  process  are  given  ;    bodies  with 
triple  bonds  may  bo  obtained  as  intermediate  products. 
The  polyhydroxyl  compounds  may  be  treated  with  metals 
to  give  glycols,  or  the  reaction  may  be  effected  in  solution, 
e.g.,  with  formic  acid,  with  or  without  dehydrating  agents. 
The  reduction  may  also  be  effected  by  enzymes,  or  the 
polyhydroxyl   compounds   may   be   halogenated.     Olefine 
hydrocarbons  or  derivatives,  e.g.,  vegetable  or  animal  oils, 
may  be  oxidised  to  glycols  or  halogenated  :    acids  having 
at  least  one  double  bond,  with  on  each  side  a  carbon  atom 
with  hydrogen  attached,  and  natural  oils,  may  be  used 
in  particular.     Sorbic  acid  and  other  natural  polyolefinic 
bodies  may  be  transformed  into  caoutchouc.     (  'aoutchouc, 
its  homologues  and  derviativea  may   be   made  by  poly- 
merisation   with    or   without    heating,    with    OX    without 
solvents  or  diluents,  in  presence  of  tin-  following  agents, 
preferably    in    small   quantities  :     sodium    derivatives    of 
aniline  and  the  like,  metallic  alkylates  or  glyoerates,  oxides 
of    metals,    salts    of    eyanainide.    other    organo-metallio 
substances,  sulphur  chloride  and  the  like,  or  organic  bodies 
such  as  guanidine,  and  many  other-,  or  mineral  acids  not 
causing  an  addition  of  halogen  acid  at  the  double  bonds. 

— H.  E.  P. 
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Elastic     material*  :       Manufacture     of  ■ 


-.     Z.     Olsson, 
Hampton    Hill.     En-.     Pat.    26,935,    Dec.    1.    1911. 

FiBRois  strengthening  materials  and  or  a  mixture  of 
mineral  oil  ami  a  carbohydrate,  e.g.  dextrin,  are  incor- 
porated with  a  known  mixture  of  gelatinous  and  hygro- 
scopic materials  to  which  have  been  added  a  hardening 
bichromate  and  opaque  colouring  matter  to  control  the 
hardening  by  light  (see  Eng.  Pat.  20,404  of  1906  :  this  J., 
1«H>7.   1100).— ft  K.  P. 

■ic  product.     R.  Legrand.     Fr.  Pat.  448,034,  Nov.  14, 
1911. 

A\  animal  or  vegetable  oil  (e.g.  cottonseed  oil)  is  incor- 
porated with  resin  (e.g.  colophony)  and  a  hypochlorite. 
The  product  is  heated  with  finely  powdered  sulphur  or  a 
compound  such  as  a  polysulphido,  yielding  an  elastic 
mass. — H.  E.  P. 

'ic  product*.     R.  Le-jrand.     Fr.  Pat.  448,531,  Nov.  28' 
1911. 

Fibre  from  the  kapok  tree  (Congo)  or  vegetable  fibre  of 
similar  properties  (i.e.  having  supple  and  impermeable 
walls  containing  many  air-cells)  is  incorporated  with 
elastic  materials,  to  increase  the  elasticity  and  diminish 
the  weight.— H.  E.  1'. 

Elastic    and   plastic    substance  ;     Manufacture  of  an . 

WenjecH  Gea   m.   b.   H.    Fr.  Pat,    448,330,  Sept,   14, 
101  2 

Soaps  or  metallic  reematee,  together  with  phenols  or 
higher  homologues,  are  condensed  with  aldehydes,  ketones, 
aldoses  or  ketoees,  the  water  of  condensation  being 
removed  by  evaporation.  The  operation  may  be  per- 
formed under  high  pressure.  Cellulose  may  be  added 
after  the  condensation  but  before  the  evaporation. 
Albuminous  l>odies  may  be  added  before  condensation. 
Rubber-like  or  horn-like  masses  are  obtained. — H.  F.  P. 

Manufacture  r,f  bvtad i> m   and  Us  homologues.     Eng.  Pat. 
3873.     See  XX. 


XV.— LEATHER  ;     BONE  ;     HORN  ;     GLUE. 

■juantit'itiit  determination  of  the  falling  of  skin  in  the 
puering  or  bating  process.  Wood,  Sand,  and  Law.  See 
Nottingham  Section,  p.  398. 

Patents. 

I       taftli     leather;    Manufacture    of .     L.    Velasquez. 

First  Addition,  dated  Nor.  30,  1911,  to  Fr.  Pat.  447,701, 
Nov.  4.  1911  (this  J.,  1913,  246). 

:cm   silicate   i-  added  in  varying  proportions  to  the 

.'•   fibre   which   forms  the   basis  of  the   product. 

— D.  J.  L. 

Tanning   skins;     .\[-tht,rl   t,f .     G.    Durio.     Fr.    Pat. 

ti-    _     S  pt.  14, 1912.    Under  Int.  Conv.,  March  9, 1912. 

'■kins,   previously  freed  from  all  foreign  matter  and 
in  ■  condition,  are  treated  at  a  suitable  tem- 

petatare  with  a  vegetable  or  mineral  tanning  liquor, 
in  vau  to  which  the  tannin:.'  material  i-  supplied  by  means 
of  a  pipe  oosununicating  with  a  central  reservoir,  the 
is  of  liquor  being  discharged  in  an  unaltered  con> 
dition  by  moans  of  another  pi|*-.  Immediately  after  the 
rith  the  tan  liquor,  the  discharge  tap  ii  cl< 

and  by  Opening  another  pipe  the  liquor  is  led  to  another 
ree«*r\oir  communicating  with  an  evaporating  apparatus. 
Tannage   is  rapid  and  the  excess  of  liquor   undergo)      U0 

liquor  is  only  reduced  in  con* 
n    without    being    changed    by    oxidation.    fer- 
mentation or  the  addition  of  foreign  matter.  — D.  J.  L 

Hid  Proems   for  ding in    thi 

tomgard.     0.  BSbm.     '■  264,131,  Aug,  81,  1911. 

prevent  the  action  of  bacteria  on  the  hides 

♦luring  the  processes  to  which  they  an  subiected  j<r<j. 
tory  to  ial   tanning,   claim   is  made  for  the 


as  disinfectants  of  copper  salts  of  which  the  copper  is 
not  precipitated  by  alkali.  Cuprammonium  salts  and 
soluble  complex  copper  salts  such  as  copper  alkali  tartrate 
or  the  copper  salt  of  glycocoll  are  suitable. — A.  S. 

Tanning    extract;     Preparation    of    a from    purified 

sulphite-cellulose  waste  lyes  and  chromium  salts.     W.  H. 
Plulippi.     Ger.  Pat.  254,866,  Aug.  13,  1910. 

The  claim  is  for  the  addition  of  chromium  hydroxide  to  the 
extract  for  the  purpose  of  neutralising  any  acid  liberated 
during  the  tanning  process. — A.  S. 

Iron  tanning  process.  J.  Bystron  and  K.  Baron  von 
Vietinghoff.  Ger.  Pats.  255,321,  Oct.  6,  1911  ;  255,325, 
Nov.  30,  1910,  and  255,326,  Oct.  6,  1911. 

See  Eng.  Pat.  13,952  of  1912  ;  this  J.,  1913,  99.  (1)  The 
solution  of  a  ferrous  salt  is  oxidised  by  nitrous  acid  pro- 
duced in  the  tanning  bath  by  decomposition  of  a  nitrite. 
(2)  Ferric  bichromate  or  chlorate  is  used  as  oxidising 
agent  to  produce  a  strongly  basic  ferric  salt  in  a  hide 
impregnated  with  a  solution  of  a  ferrous  salt,  (3)  The 
hide  is  treated  first  with  the  ferric  oxidising  agent  in 
conjunction  with  a  neutral  alkali  salt,  and  is  subsequently 
treated  with  a  solution  of  a  ferrous  salt. — A.  S. 

Iron-tanned    leather ;     Manufacture    of   durable .     J. 

Bystron   and    K.    Baron    von    Vietinghoff.     Ger.    Pat. 
256,350,  Sept.  1,  1911. 

The  leather,  after  the  tanning  process,  is  treated  with 
solutions  of  neutral  alkali  salts.  By  this  treatment  the 
excess  of  acid  iron  salts,  which  would  otherwise  render 
the  leather  brittle,  is  removed. — A.  S. 

Skins  ;     Process   for    hardening    and    waterproofing . 

K.    Hartmann.     Ger.    Pat,    256,406,    Dec.    22,    1911. 
Addition  to  Ger.  Pat.  244,566. 

After  being  hardened  according  to  the  process  described 
in  the  chief  patent  (see  Eng.  Pat.  16,810  of  1911  ;  this  J., 
1912,  82),  the  skins  are  coated  with  a  rubber  solution 
prepared  by  allowing  rubber  to  swell  in  carbon  bisulphide, 
then  dissolving  it  in  light  coal  tar  oil,  and  adding  a  small 
quantity  of  linseed  oil.     A.  S. 

Leather  substitute  and  method  of  making  the  same.  Deutsche 
Gasgluhlicht  A.-G.  (Auergesellschaft).  Ger.  Pats. 
256,407  and  256,408,  Oct.  12,  1911  and  Feb.  2,  1912. 

(1)  A  skin-like  mass  of  micro-organisms,  strengthened 
by  incorporation  of  suitable  solid  substances  (fabrics, 
cork  meal)  or  of  loading  materials,  is  subjected  to  a  tanning 
process.  Before  being  tanned,  the  mass  of  micro-organisms 
is  subjected  to  a  preliminary  treatment,  e.g.,  with  caustic 
soda  or  sodium  sulphide,  in  order  to  improve  the  pliability 
of  the  finished  product.  (2)  A  skin-like  mass  of  micro- 
organisms is  saturated  with  an  albumin  solution  and  then 
subjected  to  a  tanning  process. — A.  S. 

Sole   leather  ;     Process  for   rendering waterproof  and 

durable.     G.  Bork.     Ger.  Pat.  256,580,  July  8,  1911. 

The  leather  is  impregnated  with  a  mixture  of  "  car- 
bolineum,"  rubber  solution,  tallow,  and  linseed  oil,  and 
is  then  dried. — A.  X. 

Qelalin  ;   Apparatus  for  cooling  liquefied  solids  such  as 

and  for  cutting  mid  solids  after  the  same  have  set.  M. 
Kind,  Camden,  N.J.,  U.S.A.  Eng.  Pat.  24,838,  Oct.  30, 
1912.  Under  Int.  Corn.,  Nov.  2,  1911. 
Tin;  liquid  mass  is  poured  in  a  continuous  manner  on  an 
endless  bell  formed  into  a  mould  and  arranged  insidi  a 
cloned  cooler.  A  number  of  circular  knives  are  arran 
on  a  shaft  mounter!  horizontally  and  cross  wise  to  'he 
carrier  device  anil  adjustable  above  a  carrier  bell  winch 
take  the  »emi-SOlid  mass  from  the  mould  belt  by  means 
,,f    crapei     and  carries  it  below  tho  knives.     The  cr< 

Cutting  knives  reciprocate  in  a  vertical  direction  in  vertical 
guides  and  are  driven   up  and  down   by  means  of  a  crank 

,     t|,c    ...,      knives     being    balanced    by    a    com 
weight,  whereby,  by  regulating  the  speed,  the  size  ol 

ions  into  which  the  continuously  supplied  mass  is  cut 
across,  may  bo  regulated.     Loose  drying  trays  are  carried 


Vol.  XXXII.,  No.  8.]    Cl.  XVI.— SOILS;  FERTILISERS.     Cl.  XVII.— SUGARS ;  STARCHES;  GUMS.         43<» 


on  a  belt  and  the  cut  mass  is  thrown  into  them  behind  the 
cutting  device,  the  belt  being  moved  at  a  greater  speed 
than  the  carrier  of  the  cutting  device  in  order  to  prevent 
the  cut  nieces  from  adhering  one  to  another. — D.  J.  L. 

Casein  ;    Treatment  of to  obtain  material  suitable  Jor 

the  manufacture  of  various  object*  of  great  strength.  F. 
Lebrcil  and  R.  I)es<;eorge.  First  Addition,  dated  Dec.  0, 
1911,  to  Fr.  Tat.  435.239,  Dec.  19.  J910  (this  J.,  1912. 
400). 

(  'as kin  for  use  in  the  process  described  in  the  chief  patent 
is  preferably  prepared  in  the  following  way  : — 300  e.c. 
of  commercial  rennet  are  added  to  about  250  litres  of 
skimmed  milk  contained  in  a  vat  and  warmed  to  a  tem- 
perature of  35°  C.  As  soon  as  the  coagulum  commences 
to  form,  the  temperature  is  raised  rapidly  to  75°  C,  and 
the  mass  well  agitated.  When  a  temperature  of  75°  C.  is 
reached,  the  steam  is  shut  off;  the  casein  will  now  have  a 
cellular  structure  and  float  on  the  surface  of  the  liquid. 
The  cellular  state  permits  of  the  degree  of  ferment  at  ion 
in  the  subsequent  treatment  being  followed  by  means  of 
the  microscope,  according  to  the  character  of  the  product 
desired.  The  casein  thus  obtained  is  submitted  to  a 
temperature  of  15°  C.  for  about  12  hours  when  consider 
able  development  of  acetous  bacteria  (Mycodenna  aoeti) 
will  have  taken  place  and  the  material  is  then  treated  with 
acetone.  The  time  and  temperature  may  be  varied  as 
the  product  is  required  more  or  less  plastic  or  viscous,  but 
care  is  necessary  that  damage  to  the  objects  docs  not 
ensue  by  liberation  of  acid  from  the  bacterial  action 
when  they  are  submitted  to  the  formaldehyde  bath. 

— D.  J.  L. 

Leather  ;    Substitute  for  and   process  for  producing 

the  same.  Deutsche  Gasgluhlicht  A. -(J.  (Auerges.). 
Berlin.  Eng.  Pat.  23,189,  Oct.  10,  1912.  Under  Int. 
Conv.,  Oct.  11,  1911. 

See  Ger.  Pat.  256,407  of  1911;  preceding.— T.  F.  13. 


Latkcr  ;    Artificial 


(i.  ('.  L.  Forel,  Lyon,  France. 


U.S.  Pat.  1.050,898,  March  25,  1913. 
See  Ft.  Pat.  407,654  of  1909  ;  this  J.,  1910,  504.— T.  F.  B. 


8ldns  ;    Treatment  of 


R.    Ribot,    Assignor   to   La 


Peausserie     Franchise-.     Paris.     U.S.     Pat.     1.057.173. 
March  25,   1913. 

Ski;  Fr.  Pat.  442,062  of  1912  ;  this  J.,  1912,  890.—  T.  F.  B. 

Tanning  extract  ;    Process  for  preparing  n  .     \V.   H. 

Philippi.     Fr.  Pat.  448,064,  Sept.  7,  1912. 

See  tier.  Pat.  254,866  of  1910  ;    preceding.— T.  F.  B. 


Leather  ;    J'rocess  for  waterproofing  and  toughening  - 
0.  Bork.     Fr.  Pat.  448,358,  Sept.  16,  1912. 

See  Ger.  Pat.  256,580  of  1911  ;    preceding.— T.  F.  B. 
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Soil ;  Behaviour  of  add  amidt    in  the 


»S.  L.  Jodidi. 


Impregnating  solid  or  nearly  solid  materials  [leather]  urith 

other  substances.     Fr.  Pat.  448,191.     Sec  1. 


C'ilro-  phosphate  solutions.  II.  Electric  conductivity  of 
aqueous  solution*  of  citric  and  phosphoric  acids.  III. 
The  system  :  citric,  and  phosphoric  acids,  .sodium  hydroxidt 
and  water.  U.  Pratolongo.  Atti  R.  Accad.  dei  Lincei, 
Roma,  1913,  22, 1.,  86—89,  387—391.  (Sec  also  this  .).. 
1912,195.) 

Detkrmin-.vtjo.ns  were  made  of  the  electrical  conductivity 
of  solutions  of  citric  and  phosphoric  acids,  citric  and  arsenic 
acids,  and  citric  and  hydrochloric  acids.  The  results 
obtained  and  the  general  form  of  the  conductivity  curves 
give  nf)  indication  of  the  formation  of  complex  ions.  A 
physico-chemical  study  was  also  made  of  that  portion  of 
the  quaternary  system,  citric  and  phosphoric  acids,  sodium 
hydroxide,  and  water,  in  which,  according  to  Barillc  (this 
J.,  1908,  807),  complex  citrophosphates  arc  formed.  The 
experimental  results  are  given  in  a  table  and  curves.  They 
show  that  at  20°  C,  in  that  portion  of  the  system  studied, 
the  only  solid  phases  are  citric  acid,  monosodium  citrate, 
and  disodium  phosphate. — A.  S. 

Patents. 

Fertilisers;     Manufacture   nf from    the    residues   left 

after  separating  the  alkali  from  the  products  obtained  by 
the  decomposition  of  potash-bearing  silicate  minerals 
with  lime  or  lime  compounds.  Chem.  Fabr.  Khenania 
and  A.  Messcrschmitt.     tier.  Pat .  255.910.  May  24.  1911. 

The  residues  mentioned  in  the  title  arc  treated  with  nitric 
acid  or  nitrous  gases,  then  suspended  in  water  to  which 
quicklime  is  added  until  an  alkaline  reaction  is  obtained. 
and  the  soluble  salts  are  recovered, and  calcined,  preferably 
after  a  further  addition  of  lime. — A.  S. 


Super phosphate  ;    Manufacture  of 


J.  Franklin  Inst.,  1913. 175,  24 5--258. 

Ai  etamide  and  propionamide  are  converted  into  ammonia 
in  the  soil  under  the  influence  of  bacteria  as  readily  as 
Mparagine  is.  The  maximum  percentages  of  ammoniacal 
nitrogen  obtained  from  acctamide  and  propionamide  were 
83*4  and  751  respectively.  As  in  the  case  of  amino  acids, 
the  rate  of  transformation  of  the  acid-amide  nitrogen  into 
ammonia  is  greatly  influenced  by  the  chemical  structure 
of  the  amide.  The  intensity  of  formation  of  ammonia 
leaches  a  maximum  within  certain  limits  of  concentration 
of  the  amide  beyond  which  it  decreases  rapidly. — E.  F.  A. 


-.     A.  Binard.     Ger. 

Pat.  257,191,  Aug.  11,  1911. 

The  formation  of  the  superphosphate  is  effected  in  a  num- 
ber of  independent  travelling  receptacles  within  a  covered 
chamber,  the  roof  of  which  engages,  with  slight  friction, 
with  the  upper  edges  of  the  receptacles.  Each  receptacle 
has  a  central  opening  in  its  floor,  closed  by  a  removable 
cylinder,  and  is  brought  in  succession  from  the  mixing  device 
first  under  a  travelling  crane  which  withdraws  the  cylinder 
from  the  outlet  opening,  then  between  a  disintegrating 
device  above  the  chamber  and  a  drying  apparatus  below, 
into  which  the  charge  falls,  next  again  under  the  crane  for 
the  re-insertion  of  the  cylinder,  and  finally  again  to  the 
mixing  device. — A.  S. 

Fertiliser  from  refuse  material  ;  Apparatus  for  making . 

P.  B.  dc  Rouvre,  Assignor  to  Soc.  Genera le  des  Engrais 
Organiqucs.  Paris.     U.S.  Pat.  1,056,837.  March  25,  1913. 

SeeFi-.  Pat.  404.751  of  1909  ;  this  J.,  1910,  231.— T.  F.  B. 


XVII.— SUGARS  ;  STARCHES  ;   GUMS. 

[Sugar]  Cane  gum  and  canefbre ;  Adsorptiw  power  of- 

Adsorption-water  in  "a, upas."  L.  C  L.  Steuerwald. 
Mcdedeel.  Proefstation  Java-Suikerind.,  1912,  715— 
736.     Chem.  Zentr.,  1913,  1,  1286. 

By  following  the  alteration  of  the  vapour  pressure  of  cane 
gum  saturated  with  water  as  the  water  was  withdrawn,  it 
was  found  that  the  gum  does  not  contain  chemically  com- 
bincd  water  of  constitution,  but  only  physically  adsorbed 
watei.  Experiments  in  which  samples  of  the  gum  <>f 
different  water  content  were  introduced  intoSUgar  solutions 
and  the  amount  of  water  taken  up  by  the  gum  determined, 
showed  that,  on  the  average,  the  gum  adsorbs  aboul  2s 
pi  i  cent,  of  its  weight  of  water  at  the  ordinary  temperature. 
The  adsorptive  power  of  cane  fibre  varied  between  15-4 
and  28-8  per  cent,  in  different  experiments;  average 
22-4  percent.  Part  of  t  lie  adsorb  d  water  can  be  expelled 
from  the  fibre  bv  pressing;  in  one  experiment  the  water 
content  fell  from  22  4  to  10-5  per  cent,  by  the  application 
of  a  pressure  ol  300  atmospheres.     "Mfll-ampai      was 
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found  to  contain  adsorbed  water,  the  quantity  varying 
according  to  the  pressure  to  which  the  "ampas"  had 
been  subjected.-    A.  s. 

v    far ;    Invert  .■•injur,  and  methods  of  determining  in 

'A.  /».,'nx)'.  En  Saillard.  SuppL  Giro,  bebd.  Syndic. 
Sucre  Prance,  No.  1242.  Jan.,  1913.  (Compare  also 
this.)..  1913,  88.) 

A<  i  obdimg  to  the  author,  the  roots  sliced  in  any  factory 

always  contain  some  invert  sugar,  the  amounl  depending 
upon  the  mode  of  preservation  adopted  and  its  duration. 
''uing  to  the  presence  of  this  invert  sugar,  and  to  the 
action  of  basic  lead  acetate  upon  it.  the  results  for  the 
BOcrose  indicated  by  direct  polarisation  according  to  the 
hot    aqueous   and    hot    digestion    methods   are    vitiated, 

I  per  cent,  of  invert  sugar  increasing  the  dext  ro- rot  at  ion 
by  tKH>—  0  32  per  cent.  Experiments  with  pure  solutions 
containing  both  sucrose  and  invert  sugar  showed 
that  while  basic  lead  acetate  increases  the  direct 
reading  it  also  diminishes  the  inversion  reading  in  approxi- 
mately the  same  proportion,  so  that  whether  or  not 
the  defecant  is  used,  the  sucrose  value  by  the  double 
polarisation  (Cferget)  method  remains  about  the  same. 
When  in  the  analysis  of  beet  juices  by  the  double  polarisa- 
tion method,  the  direct  polarisation  is  higher  than  the 
SO PTOBB  value  from  the  direct  and  inversion  readings, 
it  must  not  be  concluded  that  the  dextro-rotatory  sub- 
stances designated  under  the  term  of  "  rafhnosc  "  are 
neoessarily   present,   since    by   the   action   of   basic    lead 

ate  invert  sugar  is  capable  of  causing  such  an  increase 
in  the  direct  polarisation.  On  the  contrary,  to  show  that 
the  ln-et  does  not  contain  dextro-rotatory  substances 
capable  of  giving  any  so-called  "  plus  sugar,  '  it  has  been 
proposed   to  calculate   back   to  the   beet   the    differences 

king  between  the  direct  and  double  polarisation  values 
in  the  cav  of  the  molaOBCS.  Assuming,  e.'j.,  that  this 
difference  in  the  molasses  is  at  most  3  per  cent.,  and 
that  -1  parts  of  molasses  are  produced  to  every  10(1  parts 
of  roots  sliced,  the  difference  between  the  two  sucrose 
values  in  the  case  of  the  roots  will  only  be  0-12  per  cent. 
It  i  —  pointed  out  that  this  position  is  also  erroneous,  because 
in  the  roots  there  may  )>c  present  invert  sugar  and  other 
label  snees  t  he  act  ion  of  which  on  polarised  light  disappears 
during  the  process  of  manufacture,  notably  in  the  car- 
booatation  stage,  either  entirely,  or  for  the  greater  part. 

J.  P.O. 

II  nil  r  .     Determination     of in     cam     molasses.      II. 

Pellet.     Intern    Sugar  J..    1913,    15.    117     120. 

Til  author  considers  that  the  method  for  the  deter- 
mination of  water  in  cane  molasses  proposed  by  Tempany 
and  Weil  (West  Indian  Bull..  1912,12,89)  is  unnecessarily 
complicated  for  general  adoption  in  sugar  factory  labora- 
tories, in  view  of  the  simpler  and  equally  accurate  method 
of  desiccation  on  pumice  or  sand  in  the  shallow  metal 
disl,  -  d   by  himself,  controlling  the  operation   by 

meant   of   determinations   made   with    pure   sucrose.      In  a 

Pellet   desiccation  dish  ar*  placed   Hi     2-0  grms.  of  the 

pie,  pumice  or  sand  added,  and  the  di.-h  and  contents 
re-weighed,  thorough  mixinc  twill'.'  th'-n  effected  with 
|o  c.e.  <,f  recently  boiled  distilled  water.  1'arallei  deter - 
minatkn  arried  out   with  pure  sugar,  and  all  the 

dishes  are   heated   at    lo:t      106     ft,   preferably   in   an 
electric  oven,  the  temperature  not  being  permitted  to  vary 
more  than  i       •>    ft  beyond  the  limit  stated.     At  the  end 
i  hour  and  a  halt,  the  control  dishes  containing  the 

pure   -Higar  are   weighed,   replaced    in  t  hi-  oven,   and   again 

■ied   after   a   further   half   hour,    when   generally   no 

difference  l*t  \*<  en  t  he  t  v\  o  detei  ininat  ions  w  ill  be  observed. 

If  this  i*  to,  the  dishes  containing  the  molasses  are 
weighed,  though  in  order  to  be  assured  thai  do  appreciable 
amount  of  moisture  is  present,  heating  may  Ik-  prolonged 
for  another  half  hour.  The  results  obtained  l>\  differcnl 
»ori.  •  ri  to  be  0,111!'  ooneordaat.    J. P.O. 

I'.tiin,..       Preparation   of from  tvaslt   U/e*  from   the 

duaeeharifieation  of  molasses.    K.  Urban.  Z.  Zuckerind. 
in  Bohm.,  1913,  37.  339     Ml. 

Thi  follow  ire  method  is  ampler  than  those  described  by 
this  J.,  1902,  960)  and  Andrlih  (this  J.,  1904,  672): 


The  concentrated  lye  is  mixed  with  an  equal  volume  of 
concentrated  hydrochloric  acid:  when  the  mixture  has 
cooled,  the  alkali  chlorides  precipitated  are  filtered  off  and 
the  filtrate  is  evaporated.  Huniic  substances  separate 
dining  evaporation,  and  the  pasty  residue  is  macerated 
with  water.  The  extract  is  decolourised  with  animal 
charcoal,  and  on  concentration,  crystallised  betaine  hydro- 
chloride is  obtained,  the  mother  liquor  yielding  the  hydro- 
chloride of  glutamic  acid.  In  this  way,  a  yield  of  betaine 
hydrochloride  equivalent  to  95-5  per  cent,  of  the  betaine  in 
the  lye  was  obtained.  On  treating  the  product  with 
hydrochloric  acid,  any  traces  of  alkali  chloride  remain 
undissolved,  and  if  the  filtered  solution  is  distilled  to  expel 
hydrochloric  acid  and  the  distillation  residue  is  re-ervstal- 
lised  from  water,  nearly  chemically  pure  betaine  hydro- 
chloride is  obtained. — L.  E. 

Sugar  derivatives  ;  The  nomenclature  of .     J.  C.  Irvine. 

Chcm.  Soc.  Proe.,  1913,  29..  (39— 70. 

At  present  the  position  occupied  by  substituting  groups 
in  sugars  is  indicated  by  the  use  of  Greek  letters,  the 
carbon  atom  next  to  the  reducing  group  being  termed  the 
a-atom.  Attention  is  now  drawn  to  the  fact  that  con- 
fusion arises  wdien.  in  addition  to  the  position  of  the 
substituents,  the  stereochemical  form  (a  or  p)  of  the  parent 
sugar  has  also  to  be  included  in  the  nomenclature,  and  it 
is  proposed  to  restrict  the  use  of  the  expressions  o  and  (1. 
as  applied  to  sugar  derivatives,  solely  to  the  indication 
of  the  configuration  of  the  mutarotatory  forms  of  sugars 
and  of  derivatives,  such  as  glucosides,  which  exist  in  two 
stereoisomer^  modifications.  It  is  further  suggested  that 
the  carbon  atoms  in  sugars  and  then-  derivatives  should 
be  indexed  by  numbers,  the  reducing  group  being  termed 
the  No.  (I)  position  in  the  case  of  an  aldose  and  No.  (2)  in 
the  case  of  a  ketose.  The  numerical  system  may  also  be 
applied  to  polyhydric  alcohols,  the  numeration  in  such 
cases  being  commenced  at  the  terminal  primary  alcohol 
group  which  normally  oxidises  to  give  an  aldose.  The 
application  of  the  method  is  illustrated  by  reference  to 
synthetical  aminoglucosides.  aminoglucoses,  methylated 
sugars,  and  a  series  of  mixed  ethers  derived  from  mannitol. 
Examples  of  the  proposed  nomenclature  arc  shown  below  : 

O 


OHCH;!CH(()H)CHCH(OCH3)CH(OCH3)CH-OH 
2  :  3-Dimcthyl-a-  or  ^-glucose. 

() 


UCH3CH2CHCH(OH)CH(OH)C(OH)CH2UH 
6-Monomethyl-a-  or  p-fructosc. 

O 


UHCH,CH(()H)CHCH(()H)CH(NH,)CHOCH3 
2-Amino-a  or  -p-niethylglueosidc. 

Starch;      Adsorption     hi/ in     mixed     solutions.     A. 

Rakowski.     Z.  Chcm.  fnd.  Kolloide,  1913,  12.  128— 130. 
(See  also  this  J.,  1912,  891.) 

The  adsorption  of  sodium  hydroxide  from  aqueous  solut  ion 
by  potato  starch  is  increased  by  Hie  presence  of  potassium 
or  sodium  salts  of  organic  or  inorganic  acids,  the  effect 
being  greater  the  higher  the  concentration  of  the  salt. 
The  adsorption  of  barium  hydroxide  is  influenced  in  a 
similar  manner  by  the  presence  of  barium  salts.  On  the 
other  hand  t he  slight  adsorption  of  ammonia  from  its 
aqueous  solution  by  starch  is  practically  unaffected  by 
On-  presence  of  ammonium  chloride.  From  a  solution 
containing  barium  hydroxide  and  sodium  hydroxide,  both 
alkalis  arc  adsorbed,  the  barium  hydroxide  to  a  greatei 
!>ut  the  sodium  hydroxide  to  a  lescer  extent  than  from 
separate  solutions  ol  the  respective  alkalis.  -  A.  S. 

Starch;    Action  <>{  hydrogen  peroxide  and  ferric  chloridt 
on      — .     O.    Durieux.     Bull.  Soc.  ('him'.    Belg.,   1913, 

27.  90     97. 

ThB  author  has  studied  the  action  of  hydrogen  peroxide 
and  ferric  chloride  on  soluble  starch  (prepared  by  Kern 
bach  s  method  under  a  pressure  of  4  atmospheres).  The 
results  of  the  experiments  arc  tabulated.     They  show  that 
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neither  ferric  chloride  nor  hydrogen  peroxide  alone  sac- 
charifies starch  with  measureable  velocity  at  the  ordinary 
temperature,  but  that  appreciable  saceharifieation  takes 
place  when  both  are  present  tegether.  The  hydrogen 
peroxide  is  completely  decomposed  and  the  quantity  of 
reducing  sugars  formed  varies  according  to  the  quantity 
of  peroxide  added.  The  decomposition  of  the  hydrogen 
peroxide  is  accelerated  catalytically  by  the  ferric  chloride. 
Hydrogen  peroxide  retards  the  diastatic  saceharifieation 
of  starch,  without  itself  undergoing  decomposition. — A.  S. 

Pholo-sensitiveness  of  Fehling's  solution.     Leighton.     See 

XXII  I. 

Patents. 

Sugars;    Process  of  producing  fermentable .     F.    E. 

Gallagher,  Newton.  Mass.,  Assignor  to  Standard  Alcohol 
Co.,  New  York.     U.S.  Pat.  1.056.161,  March  18,  1913. 

Lignocellulose  or  other  cellulosic  raw  material  is 
digested  by  the  action  of  steam  under  pressure  in  presence 
of  a  hydrolysing  agent,  until  a  suitable  proportion  has 
been  rendered  soluble.  Digestion  is  then  continued  at  a 
lower  temperature  and  for  a  longer  period,  to  increase  the 
quantity  of  fermentable  sugars. — L.  E. 


[Sugar.]    Diffusion  apparatus.    W.  A.  Raabc.    Ger.  Pals 

254,932  and  254,933,  Sept.  9  and  Nov.  1,  1911. 
(1)  The  apparatus  comprises  an  annular  trough  in  which 
a  cage,  with  a  pivoted  bottom,  containing  the  beet  slices 
is  caused  to  travel.  The  trough  is  provided  with  an 
inlet  and  outlet  for  the  liquid  and  with  a  discharge  openiiv 
for  the  exhausted  slices.  On  either  side  of  the  discharge 
opening  are  perforated  inclined  planes  ;  the  cage  travels 
up  one  plane  and  when  over  the  discharge  opening,  the 
pivoted  bottom  falls  and  the  exhausted  slices  are  discharged. 
A  fresh  charge  of  slices  is  next  introduced  and  the  cage 
resumes  its  travel.  In  order  to  render  the  process  con- 
tinuous  a  number  of  cages  may  be  used,  one  behind  the 
other,  or  one  large  cage  filling  the  entire  trough,  and 
divided  into  cells  by  transverse  perforated  partitions, 
may  be  employed.  (2)  A  device  is  provided  for  preventing 
the  pivoted  bottom  of  the  cage  from  falling  until  the  cage 
is  entirely  over  the  discharge  opening.- — A.  S. 

Diffusers  especially  for  use  in  sugar  factories.  H.  Raabe. 
Fr.  Pat,  448,047,  Sept.  7,  1912.  Under  Int.  Conv., 
Sept,  8  and  Oct,  31,  1911. 

See  Ger.  Pats.  254,932  and  254,933  of  1911  ;    preceding. 

— T.  F.  B. 


Sugars;   Process  of  producing from  cellulose.    Process    j    Drying  starch  ;   Method  of  and  apparatus  for 

of  producing  fermentable  sugars.  F.  E.  Gallagher, 
Newton,  and  H.  S.  Mork,  Boston.  Mass..  Assignors  to 
Standard  Alcohol  Co.,  New  York.  U.S.  Pats.  1,056.162 
and  1,056,163,  March  18,  1913. 


(1)  Cellulosic  raw  material  is  subjected  to  the  hydro- 
lysing action  of  sulphite  liquor  containing  fermentable 
sugars  resulting  from  a  previous  digestion  of  wood.  (2) 
Lignocellulose  is  chlorinated  and  the  product  is  digested 
by  the  direct  action  of  steam  under  pressure  in  presence 
of  sulphuric  acid. — L.  E. 

Sugar ;    Process  for  converting  wood  and  other  substances 

containing  cellulose,   into  .     A.   Classen.     Fr.   Pat. 

448,496,  Sept,  17,  1912. 

The  process  for  converting  wood,  etc.,  into  sugar  by 
treatment  with  sulphurous  acid  under  conditions  which 
permit  of  a  partial  oxidation  of  the  sulphurous  to  sulphuric 
acid  (see  this  J.,  1901,  1008  ;  1902,  630),  is  modified,  in 
that  the  oxidation  is  accelerated  by  a  catalyst  such  as 
finely  divided  platinum  or  other  metal,  or  ferric  oxide. 
In  this  way  the  process  can  be  effected  with  a  smaller 
proportion  of  sulphurous  acid,  and  at  a  lower  temperature, 
and  the  yield  of  sugar  is  increased.  Thus  100  kilos,  of 
wood  (containing  15 — 50  per  cent,  of  moisture)  are  heated 
with  15- — 20  kilos,  of  a  saturated  solution  of  sulphurous 
acid,  and  the  catalyst,  for  30—60  minutes  to  110°— 135°  C. 
in  a  closed  vessel  which  is  slowly  rotated. — L.  E. 

Sugar ;    Process  for  purifying  and  decolourising  solutions 

of .     F.  Tiemann.     Fr.  Pat,  448,842,  Sept,  28,  1912. 

Under  Int.  Conv.,  Dec.  12,  1911. 

The  organic  colouring  matters  of  acid  character  in  solu- 
tions of  crude  sugar  are  chiefly  present  in  the  form  of 
calcium  salts.  According  to  the  present  invention,  the 
sugar  solution  is  mixed,  at  a  moderate  temperature,  with 
a  solution  of  an  oxalate  of  a  heavy  metal  such  as  tin, 
whereby  the  calcium  is  precipitated  as  oxalate,  and  the 
colouring  matters  are  thrown  down  as  insoluble  lakes. 

— L.  E. 

Beet  juice  ;   Process  for  removing  potash  and  soda  from  raiv 

.     J.    D.    Riedel   Akt.-Ges.      Ger.     Pat.     254,883, 

June  4,  191 1. 

The  juice  is  treated  first  with  aluminium  sulphate  and 
then  with  calcium  carbonate,  preferably  marble,  in  order 
to  separate  acid  substances  and  cell-fibres,  and  is  after- 
wards filtered  through  "calcium-zeolite."  It  is  stated 
that  juice  thus  troated  is  ready  for  evaporation  without 
the  usual  defecation  process.  The  exhausted  calcium- 
zeolite  can  be  revivified  by  treatment  with  calcium 
chloride  solution,  whereby  a  solution  of  potassium  chloride 
is  obtained.— A.  S. 


-.     H.  W. 

Lake,   London.      From    Corn    Products    Refinin°-    Co., 
New  York.     Eng.  Pat.  13,984.  June  15,  1912. 

See  U.S.   Pat,   1,035,302  of  1912;    this  J,   1912,   1089. 

— T.  F.  B. 
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Maltase  ;  Dialysis   of 


-.     W.  Kopaczewski.     Comptes 
rend.,   1913,   156,  918—921. 

This    investigation    was    carried    out    with    commercial 
taka-diastase.    Solutions,  filtered  through  filter-paper  and 
left  in  the  light,  darkened  in  colour,  but  their  hydrolytic 
power  increased  by  more  than  100  per  cent,  in  72  hours. 
After  24  hours'  dialysis  against  distilled  water  through 
collodion  membrane,  the  hydrolytic  power  was  found  to  be 
more  than  doubled  ;    on  prolonging  the  treatment  (for 
96  hours)  the  power  fell  to  about  180  per  cent,  of  its 
original  value  and  remained  fairly  constant.     At  the  same 
time   the  reducing  substances  originally  present  in   the 
diastase  disappeared.     The  greater  part  of  the  total  solid 
matter   and    the  mineral  matters,  was  eliminated.     The 
alkalinity  towards  methyl  orange,  expressed  as  c.c.   of 
N /100  sulphuric  acid,  diminished  from  9-7  to  IT  (for  0-2 
grm.   of  diastase),  and  the  electric  conductivity  of  the 
solutions    diminished    from    81-8  X  10— "6  to  11-9 X  10     6 
after  96  hours'  dialysis.     A  further  quantity,  but  not  the 
whole,    of   the   substances   responsible   for   this   residual 
conductivity,    was    extracted    by    electric    dialysis    (see 
Dhere,  Comptes  rend.,  1910,  150,  934,  993  ;    also  this  J., 
1910,  579),  and  the  diastatic  power  diminished  somewhat 
at  the  same  time.     It  was  observed  that  the   enzyme 
travelled  towards  the  negative  pole.     After  purification 
by  this  means,  the  diastase  was  faintly  acid  to  methyl- 
orange. — J.  H.  L. 


Diastase;   Action,  of  ammonia  on .     111.     T.  Panzer. 

Z.  physiol.  Chem.,  1913,  84,  161—188.     (See  also  this 
J,  1913,  41.) 

Diastase  preparations,  troated  with  ammonia  gas  under 
conditions  similar  to  those  of  the  earlier  experiments 
with  hydrochloric  acid  (loc.  cit.).  absorbed  1-7— 3-9  per 
cent,  of  ammonia.  When  subsequently  kept  in  a  vacuum 
desiccator  over  sulphuric  acid,  the  whole  of  this  incn 
in  weight  was  lost  again,  but  tho  preparations  shown! 
a  permanent  diminution  in  their  acidity,  and  a  slight 
increase  in  their  content  of  nitrogen  capable  of  reacting 
with  formaldehyde  with  liberation  of  acid.  The  sacchari- 
fying power  of  the  diastase  was  not  diminished  l>y  the 
action  of  ammonia  (tin-  solutions  of  the  enzyme  were  i  f 
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course  neutralised  before  the  saccharification  tests),  but 
rather  appeared  to  be  somewhat  increased.  Whatever 
permanent  chemioa]  changes  (not  reversed  on  neutralising 
solutions  of  the  diastase)  the  ammonia  may  have  produced 

in  the  enzyme,  and  among  such  changes  the  author  con- 
siders tint  (1) replacement  of  an  alcoholic  hydroxyl  group 
by  aa  amino  croup,  and  (2)  interaction  of  ammonia  with 
an  aldehyde  group,  are  most  probable,  they  clearly  have 
i » « >  effect  on  the  diastatic  action.— J.  H.  L. 


I iiriiiiisi  action  :     Kinetic*   <>l 


J,.    Btichaclis   and 


\1    I.    Mentcn.     Biochem.  Zeite.,  1913,49,333—369. 

The  authors  hi\c  studied  (1)  the   velocity    of  hydrolysis 
<>f  sucrose   by  invertase  during  the  early  stages  of  the 

•ion  when  the  influence  of  the  reaction-products  is 
negligible,  and  (2)  the  retardation  produced  by  addition 
of  dextrose,  Lssvulose  and  other  compounds.  The  investi- 
ii  differs  from  a  Bunilarone  published  by  Henri  in  190:b 
in  that  precautions  were  taken  to  secure  the  optimum 
concentration  of  hydrogen  ions  in  all  the  experiments, 
and  the  mutarotation  of  dextrose  was  taken  into  account. 
The  authors  conclude  that  the  course  of  hydrolysis  can 
l>e  explained  by  application  of  the  laws  of  mass  action, 
on  the  following  assumptions  : — The  sucrose  combines 
with  invertase  to  form  a  labile  compound  which  decom- 

-  by  a  unimolecular  reaction,  into  enzyme,  laevulose  and 
dextrose,  BO  that  at  any  moment  the  rate  of  hydrolysis 
is  proportional  to  the  quantity  of  sucrose -in  vertase 
•  'inpound  present.  The  hydrolytic  products  ljevulosc 
and  dextrose  (and  al-o  mannose,  mannitol  and  glycerol, 
but  not  lactose),  combine  with  the  enzyme  and  thereby 
retard  hydrolysis.  On  this  basis  the  authors  calculated 
the  dissociation  constants  of  the  various  sugar-inverta.se 
compounds,  and  derived  the  reaction-formula  : — 
11        1    J\      ,  a  1/1  1  1  \ 

.  +  k,+  Fj  a  loc  •    x  +  t  ( >k"  -  sT,  -  5/x=  const- 

in  which  «  i<  the  original  amount  of  sucrose,  x  the  amount 

mposed  in  time  I.  and  k,  kx  and  k2  the  dissociation - 

itants  "f    the  compounds  of  ravertase  with  sucrose. 

lsevulosc  and  dextrose.     This  formula  is  in  good  agreement 

with  the  experimental  results.     The  affinity  of  invcrtase 

for  th<-   variou-   Bnhstanoes  studied,  is  expressed   by  the 

following  affinity-constants   (inverse   of   the   dissociation- 

f   the  compounds  of  the  enzyme  with  these 

substances  :  -sue>ose60,lsBTulo8e  17, dextrose  II. mannose 

about    12,   glycerol    13,   mannitol   4-5,   lactose   and    ethyl 

alcohol  probably  0. — F.  H.  I.. 

Hop  bitter  tmbetances ;  Choiet  oj  solvent  <n<>l  method  of 
rold  i rimrtion  for  tht  determination  of- —  .  R.  Seibriger. 
\Vr<h.  Brau.,  1913,  30.   177      !  7!),  19fi — 1HS. 

It  is  found  that  ■  quantitative  extraction  of  the  bitter 

•f  hops  can  be  effected  by  shaking  10  grins. 

of  the  finery  minced  sample  with  250  c.c.  of  cold  petroleum 

ether  (boiling  at  30      50  C.)  for  3—4  hours,  or  with  250  c.c. 

of  cold  car b      tetra  blonde  for  I     2  hours.     The  shaking 

la  u  st   effected  in  bottles  (of  about    too  c.c.  capacity) 

anted  in  s  rotatable  frame  which  is  turned  si  a  rate  of 

not  more  than  15  revolutions  per  minute.     One  hundred 

of  the  filtered  extract   are  treated   with  no  c.c.  of 

neutral,  98  per  cent    alcohol,  and  then  titrated  with  N,  I" 

alcoholic   potassium  hydroxide  :    the  number  of  (-.<■.   of 

alkali  required  repn  stage  of  bittei   Bub- 

in   the   bop-     The   results   obtained    with  cold 

petroleum  ether  arc  generally  somewhat  lower,  and  those 

ktned   with  cold   carbon  tetrachloride  mewhaf 

higher  than  th"*e  obtained  witli  boiling  petroleum  ether 

according  to  th<-  method  described  by  Lintner  'this  J., 

but  th'-  differences  do  not  exceed  the  limits 

of  p  nni'dU'  experimental  error.     L.  E. 

Hr'iiuK/:      Th*      nitrogen     question     in  .     III.   Tht 

ftorrul/ititm  or      brrnl       '•/   wort    and  bret     mid  il      "/ 

■  < .      II.  T.    lb >i«  ii      .1     I 
19  -i     121.  this  J.,  190" 

I'M. 

ith  n  di  ii-'aoci- 

which    nepai  .i    flocculenl    form    from   the    boiled 

hopped  wort  <t  •  mt  ii;"  the      break  " 


of  the  wort.  When  a  hopped  wort,  which  has  been 
filtered  bright  near  the  boiling  point,  is  allowed  to  cool 
without  agitation,  it  becomes  charged  with  a  turbidity 
due  to  the  suspension  of  minute  particles  of  an  amorphous 
substance,  varying  in  diameter  from  about  0-f>  to  10  fi, 
according  to  the  rapidity  of  cooling  These  particles 
present  the  greatest  difficulty  in  tilt  rat  ion,  it  being  impossi- 
ble to  obtain  a  perfectly  bright  wort  by  cent rifuging  or 
repeated  lilt  rat  ion.  The  substance  which  is  thus  pre- 
cipitated from  wort  possesses  the  properties  of  o  protein  : 
it  is  stained  by  Coupler's  Blue,  is  insoluble  in  alcohol 
and  dilute  acids,  but  readily  soluble  in  caustic  alkali, 
being  rcprccipitatcd  on  neutralisation.  When  this  sub- 
stance has  onoe  formed  in  the  state  of  minute  suspension, 
no  treatment  of  the  cold  wort  is  available  to  bring  about 
its  fiocculation,  and  the  nature  of  the  containing  vessel, 
metal  or  other  material,  has  no  influence  on  its  condition. 
It  may  however  be  rc-dissolvcd  by  heating  up  the  wort 
again  above  the  critical  temperature  of  its  solubility, 
and  may  then  be  separated  in  the  floeculcnt  state  by 
cooling  under  suitable  conditions.  The  main  condition 
which  determines  fiocculation  is  mechanical  agitation 
during  a  critical  period  of  the  cooling  of  the  wort,  viz., 
between  about  120°  and  80°  F.  (49°  and  27°  ('.). 
Agitation  outside  these  limits,  with  rest  between  them, 
lias  no  flocculating  effect,  but  with  suitable  agitation 
and  not  too  rapid  cooling,  the  amorphous  substance 
s  paiatcs  in  the  form  of  large  flakes  of  aggregated  particle-: 
("break"),  yielding  a  perfectly  bright  filtrate.  Jn  the 
author's  experiments  the  agitation  was  performed  by  a 
current  of  air,  but  aerat  ion  plays  no  part  in  the  phenomenon 
and  any  other  form  of  mechanical  agitation  is  equally 
effective.  Whilst  agitation  is  essential,  it  may  sometimes 
fail  to  produce  a  perfect  "  break  "  without  the  co-operation 
of  a  secondary  factor,  as  yet  unknown.  When  the  alkaline 
solution  of  the  separated  amorphous  substance  is  re- 
precipitated  by  acid,  the  precipitate  is  well  flocculated 
in  tbe  cold,  but  if  re-precipitation  be  performed  in  presence 
of  wort  or  gelatin  solution,  fiocculation  is  either  incomplete 
or  absent,  according  to  the  protective  effect  of  the  colloids 
present.  The  quantity  of  substance  precipitated  from 
hopped  wort  on  cooling  is  relatively  very  small,  rarely 
exceeding  S  mgrms.  per  100  c.c.  equivalent  to  about 
0-.")  per  cent,  of  the  total  soluble  nitrogen  of  the  wort  : 
a  further  amount  is  deposited  as  finely  granulated  matter 
on  standing  for  about  3  weeks  at  the  ordinary  temperature, 
and  a  still  further  small  quantity  separates  on  chilling 
the  wort  at  a  temperature  near  the  freezing  point.  It  is 
important  to  note  that  it  is  this  substance  which  causes 
a  "gluten  turbidity"  in  tacked  beer,  particularly  that 
prepared  from  imperfectly  "  broken  "  wort,  when  stored 
or  subjected  to  chill.  When  separated  from  hopped 
wort  and  purified  by  re  precipitation,  this  substance 
contains  a  little  over  10  per  cent,  of  nitrogen  :  it  is  net  a 
pure  protein  but  a  combination  of  a  non-eoagulablc  malt 
protein  with  the  hop-tannin,  contaminated  by  trace 
of  hop-resin  sufficient  to  give  it  a  hitter  taste.  From 
boiled,  onhopped  wort,  an  aqueous  infusion  of  hops 
precipitates  a  similar  substance  containing  rather  more 
nitrogen  and  free  from  hop-resin.  When  this  substance 
is  pres  mt  in  the  finely  suspended  form,  as  in  an  imperfectly 
"broken'  wort,  it  exercises  a  most  injurious  influence 
on  the  functions  of  t  lie  yeast .  causing  "stubbornness" 
in  conditioning  and  other  complications  indicative  of 
"  yeast- weakness."  This  toxic  action  towards  yeast 
appears  to   be  a    mechanical   or  surface  effect,  due  to  the 

adherence  of  the  minute  particles  of  the  suspended  mattei 

to  t  he  walls  of  t  he  cells.      least  will  perforin  all  its  fund  ions 

quite  normally  in  presence  of  the  same  substance  in  the 
flocculated     form.     After     showing     the     importance     of 
agitation    in   obtaining   a    perfect    "break.''   the  author 
■  ii  'ii    <      tic     efficiency    oi    the    industrial    refrigerators 
in  this  respect.     The  horizontal  type  doc,-;  not  afford  the 
necessary  degree  of  agitation,   but    the   vertical  tubulsi 
typei    regarded  a    tatisfactory.     Experiments  have  shown 
th. it  the  t.dl  o(  temperature  between  Ihc   critical   limits 
of  120'  l\     so    F.  (49      "7    C.)  should  be  spread  ov« 
period  of  30  seconds.     As  generally  designed,  the  vi  rtical 
refrigerator   is  too  rapid   in   its  action,   but    devices 
discussed  wherebj  the  cooling  of  the  wort  over  this  sf 
may    be    suitably    prolonged    to    promote   the    "break. 
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As  a  means  for  assisting  the  break  artificially,  a  decoction 
of  Irish  moss  may  be  added  to  the  wort.  A  proportion 
of  about  1  in  29,000  of  wort  produces  a  coagnlum 
enclosing  the  suspended  matter,  but  if  the  proportion  be 
much  increased,  the  Irish  moss  may  defeat  its  object 
by  acting  as  a  protective  colloid.  In  considering  the 
relation  of  this  amorphous  matter  to  the  stability  of  beer, 
it  is  to  be  noted  that  the  solubility  of  the  protein-tannin 
compound  is  dependent  on  an  equilibrium  in  which  time 
and  temperature  play  leading  parts.  The  production  of  a 
good  "  break  "  is  only  one  of  the  essentials  for  obtaining 
a  stable  beer,  and  at  the  present  time  chilling  for  a  sufficient 
period  appears  to  be  the  only  means  whereby  the  substance 
which  causes  ''gluten  turbidity'"  can  be  sufficiently 
eliminated. — J.  F.  B. 


Cider  sickness  ;    Farther  observations  on 


B.   T.   P. 


Barker.     J.  Inst.  Brewing,  1913,  19,  58—83. 

CtDER  sickness  of  the  nature  previously  described  (this  J., 
1911,  915;    1912,   1048)  is  produced  "by  a  small  motile 
bacterium   probably   introduced   on  the   surface    of   the 
fruit.     This  organism  has  been  studied,  and  the  effects 
produced  by  artificial  infection  on  sterilised  eider,  though 
varying   greatly    according    to   the    composition    of    the 
latter,  have  confirmed  its  agency  as  the  cause  of  the  dis- 
order ;    the  cells  are  killed  by  heating  for  5  minutes  at 
55°  C.     In  some  of  the  experiments  the  type  of  fermenta- 
tion produced  by  this  bacterium  in  sterilised  sweet  cider 
closely  approximated  that  of  normal  alcoholic  fermentation 
by  yeast.     In  other  cases  the  ratio   of  carbon  dioxide 
to  alcohol  fell  considerably  short  of  the  normal,  while 
in  extreme  cases  no  carbon  dioxide  was  evolved.     The 
quantity  of  carbon  dioxide  tends  to  be  low  with  excep- 
tionally heavy  infections,  likewise  also  with  very  small 
infections.     Generally,    the    course    of    the    sickness    is 
accompanied  by  the  formation  of  aldehydes,  particularly 
acetaldehyde,  to  which  the  peculiar   "  sickness  flavour  " 
is    definitely    attributable.     Sometimes,    the    course    of 
the  sickness  is  arrested  by  some  of  the  products  formed, 
possibly  by  formaldehyde.     The  characteristic  "  sickness 
turbidity  "  is  apparently  due  to  the  combination  of  alde- 
hydes with  some  of  the  tannin  constituents  of  the  cider  ; 
both   turbidity   and  flavour  may  be  approximately  simu- 
lated by  adding  acetaldehyde  or  formaldehyde  to  sterile 
cider.     A   similar   flavour   has   been   observed   in   sound 
raw  apples.     The  sickness  bacterium  produces  a  character- 
istic frothing  during  its  activity  which  is  definitely  con- 
nected  in   some   way    with   the   presence    of   aldehydes.    I 
Various    treatments    are    discussed    for    the    prevention 
or  cure  of  the  malady.     Washing  the  fruit  with  disin- 
fectants   before    crushing    is    not    regarded    favourably  ; 
on  the  other  hand,  in  view  of  the  low  temperature  at  which 
the  organism   is  killed,  washing  with  hot  water  at,   say 
60"  ('.,  should  be  practicable  without  appreciably  affecting 
the  flavour  of  the  cider.     Filtration  of  the  juice  or  cider 
is   not    efficacious   and   the   addition   of   salicylic   acid    is 
undesirable.     A  vigorous  primary  fermentation  is  beneficial 
in  rendering  the  cider  resistant,  and  sulphming  the  juice 
after  this  stage  is  generally  sufficient  to  preserve  the  cider 
until   the    early    summer.     Generally,    the    best    method 
is  to  s-lect  a  blend  of  sweet  and  sharp  apples  to  bring 
the  total  acidity  up  to  0-7  per  cent,  of  malic  acid,  which  in 
most   cases   Ls   sufficient   to   render   the    cider    immune  : 
ciders  prepared  from  rapidly  fermenting  juices  are  more 
resistant  than  those  which  ferment  slowly.    Early  bottling 
and    consequent    accumulation    of    carbon    dioxide    also 
have  a   protective  influence.     Cider  which  has  suffered 
from  sickness  may  recover  after  some  months  and  the 
turbidity  may  settle  out.   This  recovery  might  be  hastened 
by  passing  a  current  of  carbon  dioxide  through  the  liquid 
until  the  volatile  aldehydes   have   been  eliminated,  then 
tittering.     Recovered     cider     shows     little     deterioration 
except  its  loss  of  sweetness. — T.  F.  B. 

Determination  of  formic  acid  in  food*.     Fincke.     See  XIX  A. 


Asbestos-porcelain  :     its    employment    in    the    filtration    of 
alimentary  liquid*  and  of  serums.      Hinard.      s"    \  I  K  B 


Vapour  pressures  of  the  lower  alcohols  and  their  azeotropic 
mixtures  with  water.  Part  1.  FJhul  alcohol.  Merriman. 
Sec  XX. 


Patents. 

Malt   cleaning   material;     Method   of  and   apparatus  for 

utilising .     ('.    Prune.    Radeberg,   Germany.     Eng. 

Pat.  9737,  April  24.  1912. 

Waste  obtained  during  malting,  and  from  malt  cleaning 
and  malt  polishing  machines,  is  shaken  down  an  inclined 
stepped  surface  over  which  a  current  of  air  pass!  s  upwards. 
The  malt  grits  present  continue  to  fall,  whilst  the  husks, 
culms  and  dust,  are  carried  over  by  the  current  into  two 
chambers,  in  the  first  of  which  the  heavier  particles  are 
deposited  and  in  the  second  the  dust.  The  malt  grits, 
which  represent  about  0-5  per  cent,  of  the  total  quant  it  \ 
of  malt  treated,  may  be  used  for  brewing,  and  the  other 
products  employed  as  fodder.    -J.  H.  L. 

Malting ;  Process  of .    Muhlenbauanstalt  unci  Maschin- 

enfabrik  vorm.  Gebr.  Seek.     Fr.  Pat.  448,736.  Sept.  12, 
1912. 

The  malting  of  the  steeped  grain  is  conducted  on  a  number 
of  stages  one  below  another,  each  containing  grain  in  <% 
more  advanced  state  of  germination  than  the  one  next 
above  it.  Each  stage  is  supplied  with  air  from  the  one 
above  it,  so  that  during  the  later  phases  of  germination 
the  grain  may  be  surrounded  with  air  containing  a  high 
proportion  of  carbon  dioxide,  whereby  respiration  and 
consequently  malting  loss  can  be  diminished. — J,  H.  L. 


Grains  ;      Process    for    the    diffusion     of    whole  — ■ — .      F. 
Verbiese.     Fr.  Pat.  448,113,  Nov.  17,  1911. 

The  grains,  e.g.,  maize,  are  steeped  for  24  hours  at  60° — 
70°  C.  and  then  treated  with  acid  liquors  in  a  battery  of 
diffusers  similar  to  those  used  in  distilleries  for  the 
extraction  of  sugar  from  the  beet  by  maceration  ;  in  this 
way  the  starch  is  saccharified  and  extracted.  Each 
diffuser  is  provided  with  a  perforated  false  bottom 
sloping  down  towards  a  door  by  which  the  exhausted 
charge  is  withdrawn  ;  and  the  temperature  of  the  con- 
tents can  be  regulated  by  injection  of  steam.  The  diffusers. 
each  with  a  steeping  vessel  above  it.  are  arranged  in 
batteries  and  are  emptied  and  re-charged  in  rotation. 
The  diffusion  liquor  passes  in  turn  through  all  the  members 
of  a  battery,  from  the  more  to  the  less  exhausted  charges. 
Instead  of  employing  special  steeping  vessels,  placed  above 
the  diffusers,  a  battery  of  say  12  vessels  may  bo  used,  of 
which  at  any  one  time  six  consecutive  ones  act  as  steeping 
vessels  and  the  remainder  as  diffusers.  In  this  case  the 
saturated  diffusion  juice  serves  as  steeping  liquor  (at  60° — 
70°  ('.)  and  is  afterwards  heated  under  pressure  by  itself 
to  saccharify  any  unconverted  starch  or  dextrin  present. 
The  advantage  claimed  for  this  process  is  that  the  juice, 
after  neutralisation  and  fermentation,  contains  no  solid 
matter  and  may  be  distilled  in  ordinary  columns  used 
for  beet  juices.  '  Any  acid  remaining  in  the  spent  grains 
may  be  neutralised  by  addition  of  sodium  carbonate,  but 
it  is  best  to  leave  the  grains  slightly  acid  as  they  are  then 
less  subject  to  putrefaction.— J.  H.  L. 

Diastolic  product ;    Process  for  producing         .     J.  Taka- 
mine.  Neu  fork.     U.S.  Pat,  1,064,324,  Feb.  25,  L91S. 

A  .mixture  of  100  parts  of  wheat  bran  and  60     B0  parte 

of    water    is    introduced     into    a    shaking    device,    <.«/..    a 
pneumatic  malting  drum,  in  quantity  sufficient  to  form 
a  layer  3—4  feet  in  depth.     The  mixture  is  sterilised  with 
steam,  after  which  the  drum  is  rotated  and  a  eiirreir 
air  passed  through  it  until  the  mixture  has  cooled  to  about 
30°  ('.     Moyashi  spores  (sec  below)  are  then  added  in  the 
proportion  "f  about  1  pari  of  sifted,  or  7     S  parts  of  un- 
sifted spores  per    1500   parts  of  dry    bran.      The  drum   i 
turned   sufficientlv    to   insure    mixture   ol    the   -pores   and 
moist  bran,  and  is  then  left   at   rest,  with  the  temperatme 
of  the  mass  kept  at  :',o    <'..  for  16-20  hour*     The  ten 
peratoro  then  beains  to  rbw;  and  tha  drum  is  tinned,  at 
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a  rate  of  1  or  2  revolutions  per  minute,  for  40 — 50  hours, 
<iiiriiiii  which  time  the  temperature  is  kepi  at  3.">  -38°  C. 
by  a  enrrent  of  cold,  moist  air.  The  mass  of  koji  thus 
obtained  is  dried;  the  mycelial  growth  with  which  it  is 
permeated,  exhibits  shorter,  thicker,  and  more  numerously 
branched  filamenta  than  thai  obtained  on  a  stationary 
medium,  ami  the  diastatic  power  of  the  koji  is  greater.  If 
acclimatised  moyaahi  Bpores  are  used  (see  next  abstract), 
formaldehyde,  in  the  form  of  vapour  or  spray,  may  be 
introduced  into  the  drum  at  any  stage  should  any  growth 

of  foremn  oarenisms  be  observed.  It  the  mass  is  kept  in 
the  drum  until  the  fungus  Bporulates,  the  product  known 
as  Boyashi  ii  obtained.     L.  EL 

-latl,-  product.  J.  Takamine,  N.«  fork.  U.S.  Pat. 
1,064,626,  Feb.  26,  1913. 

OH  a  made  for  a  koji,  capable  of  converting  al  least 
10  times  its  weight  of  starch,  very  resistant  to  antiseptic 
agents,  and  substantially  free  from  fungi  or  bacteria  of 
comparatively  low  resistance  to  antiseptics.  To  obtain 
this  product,  a  suitable  fungus,  preferably  Aspergillus 
orifza-,  is  grown  at  a  temperature  of  28° — 30°  0.  on 
moist.ned.  sterilised  wheat  bran  to  which  has  been 
added  formaldehyde  in  the  proportion  of  1  part  per  3000 
of  moist  bran.  When  the  growth  has  sporulated,  a 
portion  is  steded  on  a  fresh  portion  of  the  same  medium 
containing  the  same  proportion  of  formaldehyde,  and  so 
on  for  at  least  4  or  •">  fenerations.  The  same  cycle  of 
successive  cultivations  is  then  repeated  on  portions  of 
moist  bran  containing  1  part  of  formaldehyde  per  2900, 
and  so  on  until  the  proportion  of  formaldehyde  has  been 
increased  to  1  part  per  1500  of  moist  bran.  The  final 
growth  (7 — s  juirts),  or  the  spores  (I  part)  separated  by 
sifting  the  dried  growth,  are  introduced  upon  a  fresh 
l*«rtion  of  the  same  medium  (1500  parts)  to  which  form- 
aldehyde (1  part  or  less)  has  been  added.     The  culture  is 

•ad  on  trays  to  a  depth  of  1 — 3  in.,  and  kept  in  an 
incubator  at  about  30J  ('.  until  the  whit.-  mycelial  growth 
mplete :  tin-  mis-  of  koji  thus  obtained  is  dried 
at  a  temperature  not  exceeding  4i>    <'..  and  may  then  be   | 

powdered.  The  incubator  used  should  be  well  ventilated 
and  is  to  devised  that  the  air  contained  therein  is  saturated 
with  moistnre.  If  the  growth  is  continued  to  a  later  stage 
(aporulation),  moyaahi  is  produced. — I,.  E. 


ffentochal,  Grimma,  Germany,  r  to  A.  Zeeken- 

dorf,  Cin-innati,  Ohio.      U.S.'  Pat.  1,066,640,  March   18, 
I'll:;. 

Turn  yeast  i-  treated  with  ozone  and  dried. — L.  Iv 

Hop*;    I'rortu*  d mi  apparatus  for  Ox-  extraction  of . 

\V.  Ponndorf.      Kr.  Pa*.  448,723.  Sept.  6,  1912. 

Tn1:  hops  are  introduced,  together  with  boiling  water,  into 

a  ream  with  circular  base,  and  slightly  tapering  walls. 
At  the  centre  of  the  vessel,  extending  almost  from  top  to 
■  in.  i-  fixed  a  funnel,  in  the  mouth  of  which  a  helical 
blade  rotates.  The  lower,  constricted  part-  of  the  funnel 
are  perforated, and  tie-  size  of  the  outlet  at  the  bottom 
can  lx:  adjusted  by  a  rno\  re.      After  the  hot  liquid 

ha*  l><-eri  left  at  re-t   for  a  short  time  tn  allow  the  hops  to 

•   tory  motion  i«  set  up  by  meam  of  stirring 
arm-  extending  over  the  bottom  of  the  vessel  and  l>«arinn 

Owing  to  the  slope  of  the  walls,  the 
rotatiic  liquid  rises  at  the  ciroumfeienoe  of  tie  and 

How-    over   |  i  the    middle,    into    the    mouth    of   the 

funnel,  flown   which  it    passes  an'!  again   into  the 

through  tie-,  perforated  walls  and  lower  outlet 
of  the  funnel.     Th«-  ob-t ruction  encountered  by  tie-  hop 
-    in    the    funnel  then    distntegral ion    and 

thorough   extraction.     After  extraction   is  complete   the 
liquid  ii  allowed  to  eonM  to  rest,  and  '  old  u  idmitted 

into  tie-  %.---ei  from  below,  thus  displacing  tin-  hot  exti 
and  removing  it  completely  from  the  spenl  hop-     .[.  n.  I,. 

F-r,  11         liliehfeldt.       SouthaM.       Mid. I'. 

•    1604,  Feb    -'-'.   1912. 

•ontinuous   fermentation  of  liquid*   an   appal 

I  '  vlindrical  vessel  hat  ing 

Hn  inlet  at   it  ,,,|  an  outlet    rear  the  fop  |    a   vertical 


shaft  with  propeller  blados  at  its  lower  end  extends  nearly 
to  the  bottom  of  the  vessel.  The  liquid,  charged  with 
the  necessary  quantity  of  ferment,  is  tilled  into  the  vessel, 
and,  when  fermentation  has  proceeded  to  the  desired 
degree,  the  propeller  is  rotated,  causing  unfermentod 
liquid  to  pass  into  the  vessel  through  the  inlet  and  mix 
with  the  fermented  liquid,  the  latter  being  continually 
discharged  from  the  outlet.      W.  P.  S. 

Fermenting   vats.     U.    Deinhardt,    Vieselbaoh,    Germany. 
Eng.  Pat.  25,275,  Nov.  4,  1912. 

The  vat  is  fitted  with  a  cooling  device  in  the  form  of  an 
inclined,  stationary  vessel,  tho  ends  of  which  project 
beyond  the  walls  of  the  vat,  and  are  provided  with  detach- 
able covers.  Ice  is  introduced  at  the  upper  end  of  the 
vessel,  and  the  water  formed  is  discharged  through  an 
outlet  at  the  bottom. — L.  E. 

Alcoholic   beverages  ;    Flavourings  for  use  in  the  brewing 

of .     C.  H.  K.  Gonville,    Stratford,    Essex.     Eng. 

Pat.  761(5,  March  28,  1912. 

The  flavouring  is  prepared  by  adding  a  concentrated  and 
clarified  extract  of  beef  to  a  suitable  vehicle  which  may 
be  a  preparation  of  materials  such  as  cereals,  malt  extract, 
flour,  sugar,  syrup,  yeast  or  substances  prepared  therefrom. 
Thus,  the  vehicle  may  he  prepared  by  mashing  ground 
barley  or  malt  at  a  temperature  of  say  160°— 180°  F. 
(71° — 82°  C.)  and  concentrating  the  mash  to  a  thick 
syrup  in  vacuo.  According  to  the  nature  of  the  vehicle 
employed,  the  flavouring  may  be  added  to  the  mash  tun, 
to  the  copper,  to  the  fermenting  vat,  or  to  the  cask  into 
which  the  finished  beer  or  stout  is  racked. — Ii.  E. 


Filtration    [Sterilising    beer].     E.    Zahm,    Buffalo,    N.Y., 
U.S.A.     Eng.   Pat.  17,569,  July  29,  1912. 

A  vessel  fitted  with  removable  end  plates  and  divided 
into  an  inlet  and  an  outlet  chamber  by  an  impermeable 
partition  has  a  number  of  filter  tubes  of  infusorial  earth 
in  the  inlet  chamber.  One  end  of  each  tube  is  closed, 
whilst  the  other  is  fixed  to  a  head  fitted  with  a  hollow 
stem  which  passes  through  the  partition.  The  beer,  which 
is  introduced  under  pressure,  percolates  through  the  walls 
of  the  tubes  and  passes  to  the  outlet  chamber,  from  whence 
it  is  discharged.  The  difference  of  pressure  of  the  liquids 
in  the  inlet  and  outlet  chambers  is  varied  as  the  resistance 
of  tho  filter  varies,  by  a  regulator  ;  the  latter  comprises  a 
diaphragm,  subject  on  one  side  to  the  pressure  of  the  inlet 
chamber  and  on  the  other  to  the  pressure  of  the  outlet 
chamber,  and  a  valve,  controlled  by  the  diaphragm,  for 
regulating  the  supply  of  beer  to  the  inlet  chamber.  The 
pressure  in  the  outlet  chamber  is  prevented  from  falling 
by  a  similar  device.  Part  of  the  beer  to  be  filtered  may  he 
mixed  with  loose  filtering  material  in  a  special  container 
and  expelled  therefrom,  e.g.,  by  compressed  L-;as,  into  the 
inlet  chamber  ;  the  material  is  uniformly  deposited  on  the 
filter  tubes  and  is  subsequently  removed  by  washing.    -L.  E, 

Slop    [Distillery]  ;     Process    of    desiccating .     0.    E. 

Geiger,     Assignor  to   W.    E.    Koop  and  G.    VV.   Fiske, 
Louisville,  Ky.      U.S.  Pat.    1,057,142,  March  25.   1913. 

Till':  more  solid  portions  of  the  slop  are  separated  by 
filtration  and  pressing,  the  expressed  liquid  being  returned 
to  the  filter.  The  filtrate  is  evaporated  to  a  .syrup  and 
mixed,  first  with  a  filling  material  and  then  with  the  more 
solid  portions  of  the  slop  which  may  have  been  previously 
dried  ;    the  whole  is  then  further  dried.     -L,   E. 

Vinegar  generators  :   I'rocess  for  ensuring  pure  fermentation 

in .      Vcrein  der  Spirif  usfabrikanten  in  I  lent  schland. 

Cer.    Pat..    254.708,    Nov.    26,    1911. 

Is  the  automatic  system  of  vinegar  manufacture,  a 
pure  culture  vessel  is  ai  ranged  in  the  circuit.  This  vessel 
is  supplied  partly  with  the  ordinary  sterile  factory  mash 
and  partly  with  a  special  nutrient,  solution,  and  the  pure- 
culture  vinegar,  ricn  in  bacteria,  produced  therein,  is  fed 
continuously  into  the  vinegar  ■.-., iterators  along  with  the 
factory  mash     A.  S. 
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Mop-extracting  apparatus.  J.  D.  Koolman  and  W.  Ponn- 
dorf.  Tassel,  Germany.  U.S.  Pat.  1,055,475,  March  11, 
1913. 

See  Fr.  Pat,  448,723  of  1012;    preceding.— T.  F.  B. 

Process  of  obtaining  cyanogen  [and  ammonia]  from  gases 
derived  from  vinasse,  etc.      Fr.   Pat.  448,722.     See  VII. 

Producing  fermentable   sugars  from   ceUulo.se.     U.S.    Pats. 
1,056,161—1,056,163.     See  XVII. 


XIXa— FOODS 

Water  in  foods,  etc.  ;    Direct  determination  of Itq  dis- 
tillation.    F.  MicheL     Ohem.-Zeit..  191 3,  37,  353—355. 

Results  are  recorded  of  an  investigation  of  the  method 
of  determining  water  in  foods,  etc.,  in  which  the  substance 
is  mixed  with  a  volatile,  non-miscible  liquid,  distilled, 
and  the  volume  of  water  measured  in  the  distillate. 
A  mixture  of  one  part  of  toluene  with  2  parts  of 
xylene  is  recommended  for  use  in  the  method.  For  the 
determination,  about  150  c.c.  of  the  dry  mixture  are 
placed  in  a  flask,  a  weighed  quantity  of  the  substance 
under  examination  is  added,  a  few  spirals  of  aluminium 
wire  are  introduced,  and,  after  the  flask  has  been  connected 
with  a  vertical  condenser,  the  contents  are  distilled  until 
water  ceases  to  pass  over  into  the  receiver.  The  latter 
consists  of  a  narrow  graduated  cylinder  provided  with  a 
small  funnel  at  the  top.  At  the  end  of  the  distillation,  any 
drops  of  water  adhering  to  the  sides  of  the  condenser  are 
brought  into  the  receiver  by  the  aid  of  a  glass-rod  or 
feather  dipped  in  xylene.  VVhen  the  distillate  has  separ- 
ated into  two  portions  (it  may  be  subjected  to  centrifugal 
action,  if  necessary)  the  volume  of  the  aqueous  layer  is 
noted.  Owing  to  the  change  in  the  form  of  the  meniscus 
when  water  is  in  contact  with  the  toluene-xylene  mixture, 
a  correction  of  01 25  c.c.  is  added  to  the  volume  of  water 
found  ;  a  further  correction  of  003  c.c.  for  each  c.c.  of 
water  in  the  distillate  is  added  to  allow  for  loss  due  to 
water  retained  in  the  condenser,  etc.  These  corrections 
should,  however,  be  verified  for  each  separate  apparatus. 
The  method  yields  trustworthy  results. — W.  P.  S. 

Formic  acid  :    Determination  of in  food*.     H.  Fincke. 

Z.   Untersuch.  Nahr.  Oenussm.,   1913,  25,  386—391. 

The  mercuric  chloride  method  of  determining  formic  acid 
(this  J.,  1911,  82,  235)  presents  difficulties  in  the  case  of 
certain  products  such  as  honey  (this  J.,  1912,  402),  rum, 
and  wine  vinegar,  owing  to  the  fact  that  the  filtrate  from 
the  liquid  after  treatment  with  calcium  carbonate  when 
heated  with  mercuric  chloride  and  sodium  acetate  may 
give  a  precipitate  resembling  mcrcurous  chloride.  This 
may  be  obviated  by  the  addition  of  1-5  to  2  grms.  of 
sodium  chloride  per  100  c.c.  of  liquid  containing  about 
2  grms.  of  mercuric  chloride.  Under  these  conditions  two 
hours  heating  are  sufficient,  and  the  accuracy  of  the  results 
is  not  affected.  The  following  modification  of  Fenton  and 
Sisson's  method  of  detecting  formic  acid  in  vinegar,  etc., 
is  recommended  : — Ten  c.c.  of  the  neutral  or  slightly  acid 
liquid  are  treated  with  about  0-5  grm.  of  magnesium,  the 
test  tube  cooled  in  water,  and  an  addition  of  0  c.c.  of 
hydrochloric  acid  (sp.  gr.  1  124)  made  drop  by  drop  in  about 
15  minutes.  After  standing  for  an  additional  5  minutes  the 
liquid  is  filtered,  and  5  c.c.  of  the  filtrate  tested  for  form- 
aldehyde with  milk  and  hydrochloric  acid  containing  a 
trace  of  iron.  When  it  is  not  required  to  detect  traces  of 
formic  acid  the  liquid  may  be  heated  with  sodium  acetate 
and  mercuric  chloride  in  a  boiling  water  bath  (see  this  J., 
1911.  916).— C.  A.  M. 

Mired   gh/rerides    of   palmitic    and    stearic    acids    in    lard. 
Homer.     See  XII. 

Synthetical  preparation  ofadislearin  and  j3-palmitodi.<ty<irin. 
Bomer  and  Limprich.     See.  XII. 


Theoretical   basis   of  Polenske's   difference    values   of  fats. 
Bomei   and  Limprich.     See  XII. 

Asbestos-porcelain  :     its    employment    in    the  filtration    of 
alimentary  liquids  and 'of  serums.     Hinard.     See  XIXb. 


Patents. 


Milk:    Sterilisation  of .     A.  Shelmerdine,  Liverpool. 

Eng.  Pat.  17,554  of  1911,  date  of  appl.,  Feb.  29,  1912. 

The  milk  is  caused  to  flow  through  a  chamber  containing 
electrodes,  each  200  c.c.  of  the  milk  being  subjected  to  a 
current  of  from  1-5  to  6-5  amperes  at  200  volts,  per  608  sq. 
in.  of  area  of  the  electrodes. — W.  P.  S. 

Pasteurising    milk  ;     Apparatus  for   heating,   cooling,   and 
mixing    or    stirring    liquids,    particularly    applicable    to 

.     A.    J.    McDonald.    Hendon.     Eng.    Pat.    4S07. 

Feb.  26,   1912. 

The  apparatus  consists  of  a  "  regenerator  "  and  a  heater 
j  arranged  co-axially  side  by  side.  The  "  regenerator  " 
is  cylindrical  in  shape  and  has  a  removable  inner  casing, 
both  cylinder  and  inner  casing  being  closed  at  one  end 
by  a  cap  ;  a  spiral  partition  is  fitted  between  the  cylinder 
and  casing.  Stirrers  are  provided  in  each  vessel  and  are 
attached  to  a  shaft  which  extends  into  both.  A  centrifuge  I 
governor  fitted  on  the  shaft  controls  the  steam  supplv. 

— W.  P.  s. 

Pasteurising  apparatus  [for  milk,  etc.].     A.  .1.  McDonald. 
Hendon.     Eng.  Pat.  28.671,  Feb.  26,  1912. 

The  supply  of  milk  to  the  pasteurising  apparatus  is 
regulated  by  means  of  a  valve  and  governor  operated  by 
the  shaft  which  drives  the  rotating  agitators  in  the 
apparatus.  The  same  governor  may  control  the  steam 
supply  to  the  engine. — W.  P.  S. 

Milk;     Desiccated and   process  of   making  the.    same. 

W.  H.  Swenarton.  Montclair,  N.J.     U.S.  Pat.  1,056,719. 

March  18,  1913. 
Milk  is  concentrated  under  reduced  pressure  in  a  vessel 
where  a  relatively  large  surface  is  exposed,  and  the  con- 
centrated milk  is'  then  transferred  in  the  form  of  a  thin 
layer  on  to  the  surface  of  a  drum  heated  to  a  temperature 
not  exceeding  60°  C,  in  a  chamber  from  which  the  air  is 
exhausted.  The  film  of  milk  is  removed  from  the  drum 
when  it  contains  from  1  -5  to  55  per  cent,  of  water. — W.  PS. 

Milk  and  other  liquids  ;     Process  for  the  condensation  or 

concentration  of .      K.  W.  Kuhn.     Fr.  Pat.  448,160, 

Sept.  11,  1912. 
The  milk  or  other  liquid  is  deprived  of  the  greater  pro- 
portion of  its  water  by  either  of  two  methods,  namely, 
freezing  or  filtration,  'in  the  freezing  process,  a  series 
of  tubes,  through  which  a  solution  having  a  temperature 
below  0°0.  IS  Circulated,  is  rotated  in  the  liquid  until 
the  surface  of  the  tubes  becomes  coated  with  ice  :  another 
series  is  then  substituted,  and  so  on  until  the  desired 
proportion  of  water  in  the  form  of  ice  has  been  separated 
from  the  liquid.  In  the  second  process,  porous  filter 
tubes  are  rotated  in  the  liquid  while  a  low  pressure  is  main- 
tained in  the  interior  of  the  tubes  by  means  of  an  exhaust 
pump.  The  water  thus  separated  from  the  liquid  may 
be  concentrated  separately  in  order  to  recover  soluble  salts, 
etc.-  these  are  then  added  to  the  concentrated  milk  Of 
other  liquid.  Soluble-  substances  can  also  be  recovered 
from  the  ice  separated  by  the  first  prooew      W    P.  S. 

Fat,  Process  for  emulsifying-  [in  *«  '"!' ''''/;''!  "''  "•' 
ulargarinel  S.  ff.  Blicfcfeldt,  SouthalL  U.ddl. 
Bug.  Pat.  1506,  Feb.  22.  1912. 
Emulsions  oi  water  and  (at,  oontainiofl  up  to  86  pa  i  wit. 
of  fat  ma\  be  produced  by  violently  agitaUng  water 
in  a  suitable  apparatus  (one  form  of  this  .»,.,.a.at u,  ,- 
described)  and  slowly  introduoinj  the  required  liquid 
fatty  matter  until  thedejkad  quantity  bai  been  admitted. 
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Water  and  fat,  in  proportions  corresponding  with  those 
ol  the  desired  emulsion,  are  then  introduced  continuously 
into  the  vessel  through  separate  inlets.-    W.  P.  S. 

Margarine  :      Manufacture     «/'  —  -.     S.     H.     Blicbleldt, 

Southall,  Middlesex.     Eng.  Pat.  4508,  Feb.  22.  1912. 
Ski'\katki>  milk  is  passed  pucouseivery  through  &  steriliser. 
■  eoohng  device,  and  a  fermenting  chamber,  and  is  then 

pumjK'd  into  an  emulsifier.  Fatty  material  is  also  passed 
through  a  steriliser  and  cooler,  and  is  pumped  into  the 
einulsitier.  the  two  pomps  being  so  regulated  that  the 
desired  quantities  of  milk  and  fat  are  delivered  to  the 
einulsitier.  The  product  is  then  delivered  into  a  cooling 
chamber.  The  whole  apparatus  is  arranged  in  such  a 
manner  that  the  materials  (milk  and  fat)  are  not  subjected 
to  exposure  to  the  atmosphere  during  any  part  of  the 
process. — \V.  P.  s. 


-for  their  conversion   into 
Puis.      Eng.     Pat.     5169, 


Soya  beatu ;    Treatment  of  — 
food    products.     N.     Berg 
March   1.   1912. 

Soya  beans  are  immersed  for  from  1  to  7  days  in  water 
rontajninfl  about  2-5  per  cent,  of  an  alkali  such  as  calcium 
hydroxide,  then  washed,  and  placed  "Idle  still  moist 
in  a  suitable  roasting  apparatus.  When  the  beans  have 
D  dried,  they  are  roasted,  decorticated,  mixed  with  a 
quantity  of  fat  such  as  vegetable  butter,  cacao  butter,  etc., 
and  ground  to  a  powder.  The  product  may  be  used 
j-  an  ingredient  in  the  manufacture  of  a  chocolate  sub- 
stitute. A  coffee  substitute  is  prepared  by  grinding 
the  roasted  hennn.  adding  to  the  powder  from  15  to  20 

1*T  cent,  of   its   weight   of   glucose  or   molasses,   and  again 
ting   the    mixture,    the   addition    of    the    sugar    being 
made,  preferably,  during  the  second  roasting  process. 

W.  I'.  S. 


Vegetable   and   animal   substances  ,     Process  of  preserving 

by    desiccation.     Poulenc    Freres    and    F.     Billon. 

Fr.  Pat.  448,534,  Nov.  28,  1911. 

The  substance  is  frozen,  for  examplo,  by  treatment  with 
liquid  air,  then  ground  to  a  powder,  and  the  latter  is 
dried  under  reduced  pressure  (below  4*6  mm.)  while 
the  temperature  is  maintained  below  0°  C.  During  the 
grinding  and  drying  processes,  the  temperature  must  be 
sufficiently  low  to  prevent  any  liquid  drops  forming 
on  the  surface  of  the  substance. — W.  P.  S. 

Food   for    animals:     Manufacture    of .     A.    Smythe, 

Craven    Arms.    Shropshire,    and    A.     Dickson,     Dublin. 
Fug.  Pat.  24,231,  Oct.  23,  1912. 

Maize  is  partially  roasted  and,  while  still  hot,  is  blown 
into  a  receiver  or  hopper  by  means  of  a  fan  which  also 
draws  in  a  quantity  of  cold  air  ;  the  maize  is  thus  broken 
up  in  such  a  manner  that  it  is  ready  for  packing  in  bags. 
If  desired,  the  roasted  maize  may  be  mixed  with  molasses 
which  has  been  heated  bv  means  of  a  current  of  hot  air. 

--W.  P.  S. 

Proteid     [casein]     preparations ;      Manufacture     of  - 


A.  .1.  Boult,  London.     From  Nyegaard  &  Co.,  Christiania. 
Eng.  Pat.   16,336,  July  12,  1912. 

SEE  U.S.  Pat.  1.048.949of  1912  ;    this  J.,  1913,  157.— T.F.B. 

Construction  of  drying  plant  for  macaroni,  vermicelli,  and 
th<'  Hie,  as  well  as  for  pulpy  and  liquid  substances.  F.nsr. 
Pat,    14,430.     See  T. 

Process  of  desiccating  [distillery]  slop.     U.S.  Pat,  1.057,142. 

See  xVlll. 


Phoepko-protein  compounds  from  fish  ;    Process  for  manu- 
facturing—-.    Naamlooze      Vennootsehap    Al>;eineene 
Uitvindinii      Exploitatie     Maatechappij,      Amsterdam, 
Holland.      Eng.  Pat.  S524.  April   10,    1012.      Under  Int. 
Con  v.,  Dec.  20,  1911. 

OWE  hundred  kilos,  of  haddock,  freed  from  intestines,  are 
heated  to  50  C  foi  10  hours  with  500  litres  of  water, 
125  mem,  of  chloroform  and  125  gnus,  of  toluene.  The 
liquid  portion  is  then  separated,  mixed  with  5  kilos. 
of  washed  animal  charcoal  and  5  kilos,  of  kiesclguhr,  and 
filtered.  Sulphur  dioxide  ii  parsed  into  the  filtrate  until 
the  precipitate  which  at  first  forms  is  re-dissolved,  a 
further  quantity  of  5  kilos,  of  kieselguhr  is  added,  and  the 
mixture  i»  filtered.  The  filtrate  i-  treated  with  a  quantity 
dram  carbonate  exactly  equivalent  to  the  amount 
of   sulphur   dioxide    present   in   solution   (as   determined 

iodometri<allv),  and  tie-  precipitate  produced  is   collected. 

washed,    dried    at    60°  C    under    reduced    pressure,    and 

ground    to   a    ;>owder. ■  —  W.  P.  S. 

.  vacuum  of  meat  and  other  humid    ubstances, 

'ho ut  tin  US'-,  of  antiseptic*  .    Apparatv     foi   if"     — . 

,      ier,    Paris     Eng.    Pat.    l';.24'(.   .July    II.    1912. 

Under  Int.  Conv.,  July  11,  1911.     Addition  to  Eng.  Pat. 

12.206  of  1911  (this  ./.,   1914,  791). 

The  meat,  or  other  lubstance,  is  placed  in  a  closed  chamber 
unded  by  a  cooling  jacket*  and  carbon  dioxide  if  then 
admitted,  tie-  aii  .*t  the  same  time  being  exhausted  from 
the  chamber.  Means  are  provided  for  recovering  the 
carbon  dioxide  jiasfint'  through  the  chamber.  The 
r  i-  then  placed  in  communication  with    1  reservoir 

containr  -ium    hydroxide    solution    which    absorbs 

the  carbon  dioxide,  and  a  very  low  pressure  ii  produced 
in  the  chamber.     The  connection   with   tin     reservoir  is 

now  cut  off  and  the  m'.i  tporating  from   tie-   neat 

1-  withdrawn  from  the  chamber  and  condensed  in  a  vessel 
containing  a  supply  of  saline  solution  at  a  temperature 
of      _'",   '       The  m  ffieiently  deskx  ited  within  a 

few  hour-,  and.  wh'in  removed  from  the  chamber,  may  be 
kept  expo*od  to  tho  air  almost  indefinitely  without  under - 
-■2  d^ompo-ition. — W.  1'.  S. 


XIXb  -WATER    PURIFICATION; 
SANITATION. 

Asbestos  ^porcelain.:  it*  employment  in  the  filtration  of 
alimentary  li</t<ids  and  of  serums,  G.  Hinard.  Bull. 
Soc.  d'  Encourag.,  1913,  119,  253—265. 

PASTEUR'S  bacteriological  experiments  were  conducted 
wit  h  plaster  filters,  which  Buffered  from  lack  of  permanence. 
A.  Oautier  introduced  the  porcelain  filter  thirty  years  ago. 
but.  though  germ-proof,  it  filtered  too  slowly,  and  the 
body  now  used  is  in  reality  a  slack-burnt  faience.  The 
liquid  when  it  enters  the  tube  is  subject  to  the  laws  of 
capillarity  and  of  gravity,  it  exerts  pressure  on  the  porous 
surrounding  walls,  and  proceeds  through  channels  or  ducts 
or  by  forming  little  reservoirs  which  ultimately  find  an 
overflow  into  a  duct.  Duclaux  has  found  that  in  homo- 
geneous filters  the  velocity  of  the  liquid  through  a  duct  is 
proportional  to  the  fourth  power  of  the  diameter  of  the 
duct.  As  a  solid  corpuscle  in  the  liquid  is  attracted  to  the 
walls  by  a  force  proportional  to  the  square  of  the  distance, 
it  follows  that  retention  can  be  achieved  only  by  making 
the  pores  fine  almost  to  impermeability.  To  keep  up 
t  he  speed  of  delivery  it  is  therefore  necessary  to  have  a 
:\  1  it  number  of  pores  very  close  together,  which  is  effected 
by  increasing  the  fineness  of  grain.  Pure  asbestos  is  found 
in  variable  lengths,  but  always ext  rcmcly  fine,  the  diameter 
being  016 — 2  \i.  This  is  the  base  of  the  Malli6  filter  (hit  re 
duced  in  1891),  the  binding  material  being  originally  clay, 
and  now  steatite.  The  efficacy  of  a  filter  suffers  from  the 
propagation  of  germs  through  the  wall  of  the  tube,  owing 
to  tin  nn  ohanioally  retained  organic  matter  acting  as  their 
food.  Sinuosity  of  the  duets  is  said  to  be  an  obstacle 
to  t his  penetration,  and  the  asbestos  filter  is  claimed  to  be 
specially  suitable  for  this  purpose.  Tiraboschi,  of  Genoa, 
in  1905  obtained  Complete  sterility  after  one  months 
filtration  of  a  water  artificially  contaminated  with  coll, 
typhus,  cholera  and  dysentery  germs.  From  a  recently 
improved  form  of  filter,  the  author  finds  a  Hterile  filtrate 
after  21,  moot  lis.  t  Ik  town  water  having  been  contaminated 
with  846,000  B.  '"Ii  pero.C  after  the  filter  had  been  already 
working  three  weeks.  Candle  filtration  is  also  applicable 
to    the    sterilisation    of    fermented    liquors;    particularly 
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wine,  in  which  pasteurisation  by  heat  would  leave  a  taste. 
With  the  exception  of  la  casse,  all  wine  diseases  are  due  to 
ferments  which  are  insoluble  and  can  therefore  be  removed 
by  filtration.  Success,  with  regard  to  bouquet,  is  depen- 
dent on  absence  of  chemical  action  between  the  wine  and 
the  filter-candle,  and  for  this  purpose  asbestos  candles 
are  preferable  to  those  made  from  clay  and  whiting. 
When  candles  require  sterilisation,  it  is  recommended  that 
they  be  dipped  in  a  strong  solution  of  permanganate  and 
subsequently  in  a  bath  of  sodium  bisulphite.  Serums  and 
liquids  for  injection  can  only  be  sterilised  by  filtration. 
It  is  essential  for  intravenous  injection  that  no  solid 
particles  should  be  present  in  the  filtrate,  and  that  the 
candle    be    chemically    inert. — H.  H.  S. 

Soap  solutions,  and  the.  determination  of  hardness  of  water  ; 

Belmriour  of  calcium  and  magnesium,  suits  with  . 

H.  Masters  and  H.L.Smith.      Chem.  Soc.  Proc,  1913, 
29,  76. 

In  the  titration  of  hard  waters  with  soap  solution,  equivalent 
amounts  of  calcium  and  magnesium  salts  use  up  different 
quantities  of  soap,  magnesium  salts  using  up  more  than 
calcium  salts.  It  is  the  unsaturated  acids  that  cause  this 
difference,  saturated  fatty  acids  giving  soap  solutions,  which 
give  accurate  results  with  calcium  salts  and  magnesium 
salts  or  with  mixtures  of  the  two.  Potassium  myristate 
makes  a  convenient  stable  solution  for  this  purpose. 
The  solubility  of  calcium  oleate  decreases,  whilst  the 
solubility  of  magnesium  oleate  increases  with  rise  of 
temperature.  With  magnesium  salts  and  sodium  oleate 
a  precipitate  soon  forms  after  titration  at  15°  C,  and 
this  carries  down  or  adsorbs  some  sodium  oleate,  and  so 
more  soap  is  required.  With  calcium  salts  and  sodium 
oleate  at  15°  0.  no  precipitate  forms  under  the  usual 
conditions,  the  liquid  remaining  translucent.  With 
soaps  made  from  the  saturated  fatty  acids  precipitates 
form  with  both  calcium  and  magnesium  salts. 


Nitrites  in  potable  waters  ;    Method  of  determining  . 

ftf.  Lombard.     Bull.  Soc.  Ohim.,  1913,  13,  304—309. 

The  depth  of  tint  of  the  azo-dye  produced  by  the  action  of 
/j-sulphanilic  acid  and  phenol,  under  given  conditions,  is 
compared  with  those  of  a  series  of  previously  standardised 
solutions  of  potassium  bichromate.  The  reagent  is 
prepared  by  dissolving  1  grm.  of  sulphanilic  acid  in  100  c.c. 
of  a  saturated  solution  of  pure  ammonium  chloride,  and 
adding  1-5  grms.  of  phenol  and  100  c.c.  of  (approximately 
2.Y)  hydrochloric  acid.  1  c.c.  of  this  reagent  is  added  to 
50  c.c.  of  the  water  to  be  examined,  the  reaction  is  allowed 
to  proceed  f or  at  least  15  minutes,  and  then  an  excess  (1  c.c.) 
of  ammonia  is  introduced.  The  standards  are  prepared  by 
applying  the  reagent,  in  the  manner  indicated,  to  solutions 
containing  0-1 — 5  mgrms.  of  sodium  nitrite  per  litre, 
and  then  matching  the  tints  produced  by  suitably  diluting 
a  slightly  acidulated  solution  of  potassium  bichromate. 
If  the  reagent  is  to  be  kept  for  a  long  period,  it  should  be 
made  up  with  water  instead  of  acid,  and,  in  such  a  case, 
1  c.c.  of  the  reagent  and  1  c.c.  of  approximately  iV/1 
hydrochloric  acid  are  added  to  the  water  in  testing.  The 
method  is  accurate  to  01  mgrm.  with  water  containing 
01  —  1  mgrm.  of  sodium  nitrite  per  litre,  and  to  0-5  mgrm. 
with  1 — 5  mgrms.  of  nitrite  per  litre. — F.  Sodn. 

Manganese  ;  Colour  imelric  determination  of  small  quantities 

of   in    water.     F.    Haas.     Z.    Untersuch.    Nahr. 

Genussm.,  1913.  25,  392—395. 

0-\k  hundred  c.c.  of  the  water  are  acidified  with  5  c.c.  of 
20  per  cent,  sulphuric  acid,  and,  after  the  addition  of  0-5 
to  1  grm.  of  solid  potassium  persulphate,  slowly  heated 
until  no  further  reddish -violet  or  brown  colouration  (from 
separating  peroxides)  appears.     The  liquid  is  now  cooled, 
treated  with  a  trace  of  sodium  bisulphite,  and  the  heating 
cautiously    repeated    until   the    colour    has    attained    its    | 
maximum  intensity.     It  is  then  cooled,  and  the  colour    j 
compared  with  that  of  a  N  /100  potassium  permanganate 
solution  (1  c.c.  =011  mgrm.  of  manganese).     If  no  react  ion 
is  obtained,  the  test  should  be  repeated  and  the  colouri- 
metric  comparison   made   with  larger   volumes  of  liquid. 
The  method  gives  good  results  with  waters  containing  from 


005  to  01  mgrm.  per  litre.  For  amounts  outside  those 
limits  the  sample  must  be  concentrated  or  diluted.  Care 
must  be  taken  that  no  trace  of  oxidisable  substances  is 
present  in  the  colourimeter  vessels. — C.  A.  M. 

Carbonaceous  dusts  liable  to  be  genemted  in  premises  under 

the   Factor)/  and,    Workshop   Acts  ;     Inflammability  and 

capacity  for   transmitting   explosions   of  .     R.    V. 

Wheeler.     Report     to     Home     Office.     March.     1913. 
[Cd.  6662.] 

In   consequence    of   two   serious   dtist   explosions   which 
occurred   in   November,    1911,    at    a   provender    mill   in 
Clasgow,  and  an  oil-cake  factory  in  Liverpool  (this  J.,  191 2. 
599),  a  series  of  experiments  has  been  carried  out  at  the 
Home  Office  experimental  station  at  Eskmeals  with  samples 
of  all  kinds  of  carbonaceous  dust,  so  far  as  known  to  the 
inspectors,  which  are  liable  to  be  generated  on  premises 
under  the  Factory  and  Workshop  Acts,  with  a  view  to 
determining  their  degree  of  inflammability  and  capacity  to 
transmit  explosions.     The  samples  (66)  were  taken  by  the 
factory  inspectors  from  beams,  ledges,  or  other  projections 
in  the  course  of  their  inspections.     Two  methods  of  testing 
were  employed.     In  the  first,  the  relative  ignition  tempera- 
tures were  ascertained.     A  glass  cylinder  8  cm.  in  diameter 
and  140  cm.  long,  open  at  both  ends,  was  supported  in  a 
horizontal  position.     A  platinum  coil  of  32-gauge  wire, 
closely  wound  on  a  thin-walled  tube  of  quartz  of  capillary 
bore,  passed  horizontally  across  the  cylinder  at  a  point 
40  cm.  from  one  end.     Through  the  bore  of  the  quartz 
tube   a    platiivum   and    platinum-rhodium   thermo-couple 
passed  and    was   connected   with    a   mille- volt  meter    for 
temperature  readings.     An  electric  current  could  be  passed 
through  the  plat  mum  coil  so  that  it  could  be  heated  to 
any  temperature  up  to  about  1400°  C,  and  maintained  at  a 
constant  temperature  by  the  adjustment  of  an  external 
resistance.     The  length  of  the  heated  coil  was  17  mm.,  and 
its  diameter  la  mm.     The  dust  to  be  tested  was  placed 
inaneven  layer  along  a  glass  t'.i  be  2-5  cm.  internal  diameter 
and  45  cm.  long.     This  tube  was  closed  at  one  end  by  a 
rubber  stopper  carrying  a  glass  tap  of  1  cm.  bore.     The 
open  end  of  the  tube  was  at  a  distance  of  30  cm.  from  the 
heated  platinum  coil.     The  tap  was  connected  with"  an 
arrangement  for  giving  a  constant  puff  of  air,  consisting 
of  a  brass  cylinder  65  cm.  long  and  1 1  cm.  internal  diameter 
fitted  with  a  piston  weighted  so  as  to  give  a  pressure  of 
2  lb.  per  square  inch.     The  dust  cloud  was  produced  by 
suddenly  opening  the  tap.     The  air  blast,  passing  over  the 
surface  of  the  dust  in  the  tube,  raised  the  top  layer  and 
carried  it  into  the  larger  tube  and  over  the  heated  coil  in  a 
cloud   that   remained   uniform   during  the   stroke   of  the 
piston.     If    ignition    occurred    the    temperature    of    the 
platinum  coil  was  lowered    10°  to  20°  C,  and  a  fresh  trial 
made,  and  so  on  until  two  temperatures  were  obtained, 
differing  by  10°  C,  at  one  of  which  innammat  ion  took  phu  e, 
whilst  at  the  other  the  dust  cloud  passed  over  uninflamed. 
The  mean  temperature  was  then  taken  to  be  the  ignition 
temperature  of  the  dust  under  the  conditions  of  the  test. 
The  second  test  determined  the  lowest  temperatun  at  which 
ignition  could   be  effected.     The  igniting  surface   in  this 
test  was  a  loosely  rolled  spiral  of  copper  gauze  contained 
in  a  porcelain  tube  of  25  mm.  internal  diameter  and  lu  cm. 
long.     This  tube  was  placed  in  a  vertical  position   in  a 
small  electric  furnace.     A  glass  tube  of  the  same  diameter 
as  the  porcelain  tube  was  placed  on  top  of  it  and  this  glass 
tube  was  drawn  out  at  its  upper  end  and  bent   at   right 
angles.     In  the  horizontal  part  of  this  tube  0-2  grm.  of 
the  dried  dust  was  introduced,  and,  on  connect  ing  t  his  tube 
with  the  apparatus  which  gave   a   constant    purl   of  air. 
the  dust  was  blown  in  a  cloud,  downwards,  1 1  rough  the 
furnace.      If  the  temperature  was  high  enough  it    ignited 
there   and   a    flame   appeared   underneath.      The   result  a 
obtained   for   the   relative   ignition   temperatures    varied 
from  805°C,  in  the  case  of  sugar.to  1140   ('..  in  the  Baa? 
of  extracted  soya  bean,  but,  in  a  great  number  of  instances 
the   material,    under   the   conditions   of   the   experiment, 
could  not  be  ignited  at  all.     The  state  of  division  of  the 
samples  varied   very  much  and  results  are  given  for  the 
l>ercentageofthe  material  which  passed  through  a  200  mesh 
sieve.     In  the  case  of  the  tests  for  I  he  lowed  temperatun 
at  which  ignition  could  be  effected;  the  result-,  railed  fro* 
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540-  C.  for  dextrin  and  sugar,  to  s:'.o  C.  for  coal  (foundry 
blacking),  and  i^tin,  ao  ignitions  could  be  obtained  with 
a  rery  considerable  number  oi  samples.  Results  are 
given  in  each  eaae  for  the  peroentage  of  non-combustible 
matter  in  the  samples.  Tin-  samples  have  been  divided  into 
three  classes.  (1)  Dusts  which  ignite  and  propagate 
flame  readily,  the  source  of  heal  required  for  ignition 
being  comparatively  small,  such,  for  example,  as  a  lighted 
match.  Included  in  this  elan  arc  suga.-.  dextrin  (calcined 
farina),  starch,  cocoa,  rice,  meal  and  sugar  refuse,  unex 
traeted  soya  bean,  cork,  woodflour,  malt,  oat  busk,  grain 
(Hour  mill),  maize,  tea,  oorapound  oake,  grain  (grain 
storage),  rape  seed,  cornflour,  Sour  (Hour  mill),  chicory. 
briquette,  gramophone  record,  extracted  soya  bean.  In 
this  elaas  sugar,  dextrin,  starch,  and  cocoa  are  the  most 
dangerous;  sugar  exceptionally  so.  It  ignites  when  pro- 
jected, as  a  cloud,  against  a  surface  leated  to  below  red 
heat,  and.  when  ignition  has  taken  place,  the  flame  travels 
throughout  the  dust  cloud  with  great  rapidity.  (2)  Dusts 
which  are  readily  ignited,  hut  which  for  the  propagation 
of  riame  require  a  source  of  heat  of  large  size  and  high 
temperature,  such  as  an  electric  arc.  or  of  long  duration, 
such  as  the  name  of  a  buns  n  burner.  Included  in  this 
■laaa  ate  copal  gum.  leather,  "dead"  cork,  cocoanut  oil 
BliHiag,  rice  nulling,  sawdust,  castor  oil  meal,  oil  cake, 
"rtal  grinding  (bran),  grist  milling,  horn  meal,  mustard, 
shoddy,  shellac  composition.  (3)  Dusts  which  do  not 
appear  to  be  capable  of  propagating  flame  under  any 
conditions  likely  to  obtain  in  a  factory  ;  either  (a)  because 
t  hey  do  not  readily  form  a  cloud  in  air  or  (b)  because  they 
are  contaminated  with  a  large  quantity  of  incombustible 
matter,  or  (e)  In-cause  the  material  of  which  they  are  com- 
I  does  not  burn  rapidly  enough.  Included  in  this 
ela-N>  are  "  organic  ammonia."  tobacco,  spice  nulling, 
drug  grinding,  cotton  seed,  cotton  seed  and  soya  bean,  bone 
meal,  coal  (foundry  blacking),  lampblack,  sack  (leaning. 
retort  carbon,  rape  seed  (  Russian),  blacking,  grain  cleaning, 
charcoal,  foundry  blacking,  brush  carbon,  stale  coke, 
plumbago,   bone  charcoal,  and   mineral  and   ivory  black. 

— <;.  w.'Mt  I). 


wlu   jii'ih    industries  and  ameer.     Ross  and   others. 
See  III. 


1'XTENTS. 

Bacteria;    Means  for  exterminating .     E.   Langheld, 

Loadon.      Bng.  Fat.  5869.  March  K.  1912. 

A     pkkpakatiu.s     for    destroying    bacteria    mechanically 

lists  of  a  medium  Mich  as  soap,  paste,  oil,  glycerin,  or 

ointment,  to  which  i>  added  from  20  to  90  per  cent,  of  its 

_ii'  of  kaolin,  bolus,  or  the  like  ;    the  kaolin  or  bolus  i- 

the  active  ingredient   of  the  preparation  and   must   be  in 

h  a   tine  state  of  division  and  of  sufficient   hardness  to 

cause    the   particle,    to    be   capable   of   "  penetrating   the 

-malle^t    bacteria."     The    kaolin   also  absorbs   the   toxins 

of  the  l>acteria.      The  preparation  may  be  applied  to  the 

human  body  either  externally  or  internally.-  -\V.  P.  S. 

trade   effluent-,    and    'fie   like.;     Filtration    of  ■ 


A.  Hurkill  and  R.  Parkinson,  Dewsbury,  Yorks.     Eng. 
Pa*.   KMtt,   March   11,   1912. 

C&AnrBLl  or  conduit-  havim;  solid  tops  and  |>erforated 
sides  are  fitted  in  i  serin  of  conerete  tank,  [  tie-  channels 
hi  <-ach  tank  connect  with  vertical  discharge  chambers 
at  the  end  of  the  tank-,  and  are  also  in  connection  with 
the  channel.-  m  the  adjoining  tanks,  pipe*  with  valve-, 
being  provided  for  this  purpose.     The  tank^  arc  partially 

td!>-d  with  filtering  material  and  the  perforated  channels 
■iff'.rd  a  ffi'iii-  of  drawing  off  the  water  from  the  sediment 
eoftecting  on  the  filtering  materiel  and  allow  the  tank    to 

tV  primed  with  water  In-fore  n-«-        \\     I*.  S. 

/*/►  and  refuse;    Apparatus  foi  tkt  destruction  of  town 
— .     C    Biranlt,   Paris.     Bng.    Rat.    IS.009,  June  3, 

1912.      I'r.der   Int.   C.„,v.,  Sept.   30.    1911. 

in  which  the  refuse  i-   burned  i     provided 

»ith    reeking    grates    to    which    are    imparted     combined 

vertical  and  horizontal  movement*  with  an  intermittent 


jolting  action.  The  bars  of  the  grates  are  spaced  widely 
and  a  wide  space  is  provided  between  one  etui  of  the  grate 
and  the  wall  of  the  furnace,  in  order  that  incombustible 
matters  which  are  too  large  to  fall  between  the  bars  may 
pass  into  the  ash-box. — \Y.  P,  S. 


Sewage,  treatment  ;     Bacteria  bed*  for .     F.    Robinson 

and     R.     Barrowelough.    Mirlield,     Yorks.      Eng.     Rat. 
14,198,  June  18,  1912. 

In  bacteria  beds  of  the  type  where  the  liquid  is  distributed 
over  a  layer  of  duiker  or  the  like  by  means  of  a  rotary 
sprinkler,  the  exposed  portions  of  the  bed  are  subjected 
to  the  action  of  heat  at  suitable  intervals  of  time  in  order 
to  destroy  insects'  "eggs,  maggots,  etc.  The  heat  may  be 
obtained  from  a  series  of  gas  burners  attached  to  the 
rotary  sprinkler,  the  latter  also  carrying  the  necessary 
pipes  for  the  gas  supply,  or  a  portable  apparatus  may  be 
employed.  If  convenient,  radiant  heat  obtained  by 
electrical  means  may  be  used. — W.  P.  S. 

Sludge  ;    Process  of  drying .     K.   Imhoff,    Rredenev, 

Germany.     U.S.  Rat.'  1,056,548,  March  18,  1913. 

The  sludge  is  mixed  with  a  substance  which  renders  it 
capable  of  retaining  bubbles  of  gas,  and  a  gas  is  forced  into 
the  mass  under  pressure,  or  a  substance  which  liberates 
a  gas  is  added.  When  the  pressure  is  relieved,  the  solid 
portions  of  the  sludge  are  separated  as  a  spongy  mass 
which  floats  on  the  surface  of  the  liquid  present  ;  the 
liquid  portion  i-  then  drained  off  so  as  to  leave  the  sludge 
in  a  dry  condition. — W.  P.  S. 

Filtering  apparatus  for  water  and  other  liquids.  A.  J.  and 
P.  A.  G.  Bell,  Ravensthorpe,  Yorks.  Eng.  Pat.  18,320, 
Aug.  9,  1912.  Addition  to  Eng.  Pat.  23,900  of  1911 
(this  J.,  1912,  1144). 

Scrapers  or  rakes  are  fitted  by  means  of  hinges  to  the 
horizontal  arms  attached  to  the  central  pipe  in  the  appar- 
atus described  in  the  previous  specification  (loc.  fit.).  The 
scrapers  may  be  fitted  with  rollers  and  may  be  either 
solid  or  hollow  ;  if  hollow,  they  are  provided  with  valves 
to  supply  jets  of  water  which  aid  in  cleaning  the  inner 
sides  of  the  chamber. — W.  P.  S. 


Water;     Apparatus    for    purifying- by  healing.      L. 

Savery-Garlier,  Bapaume,  France.  Eng.  Pat.  23,522, 
Oct.  '15,  1912.  Under  Int.  Conv..  Oct,  18,  1911. 
Addition  to  Eng.  Pat,  30,378  of  1910  (this  J., 
1911,045). 

The  vertical  pipe,  in  which  the  water  is  treated  with 
steam  as  described  in  the  previous  specification  (loc.  cit.). 
is  closed  at  its  lower  end,  whilst  the  upper  end  carries  a 
closed  tank.  The  latter  comprises  a  separating  com- 
partment into  which  the  water  falls  on  issuing  from  the 
pipe,  and  a  pure-water  compartment,  the  two  compart- 
ments being  separated  by  a  partition. — W.  P.  S. 

Water  ;   Apparatus  for  the.  sterilisation  of by  means  of 

i/uartz  me.rruru-oapour  lamps  immersed  in  the  water. 
P.  (i.  Triquet'.  Third  Addition,  dated  Nov.  18,  1911, 
to  Fr.  Pat.  434,069,  Nov.  14,  1910  (see  this  J.,  1912,  253. 
948,  1198). 

Oxidation  may  be  combined  with  sterilisation  in  the  pro- 
cess  and  its  modifications  described  previously  (loc.  cit.) 
by  admitting  air  to  the  sterilising  chamber.  The  air  may 
be  mixed  with  the  water  before  the  latter  enters  the 
chamber,  or  injected  into  the  chamber,  preferably  at  a 
point  near  the  lamp.      W.  P.  S. 

Water;     I'rocess  for    removing    calcium    salts  from ■. 

(',.  A.  Meygret.      Kr.   Pat.  448,380,  Sept.  17,  1912. 
The   water  is  subjected   to  the  action   of  a  current   of 
electricity  whilst  passing  through  a  tank  or  series  of  tanks 
containing  sine  anodes  and  carbon  cathodes.     The  water 
,     nhaequently  filtered      \V.  P.  S. 
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Oxychloride  of  copper  in  the  form  of  paste  specially  serviceable 
in  combating  vine  mildew  and  other  cryptogamic  and 
parasitic  diseases  of  plants  ;   Process  for  the  preparation 

of .     Soc.  Elettriea  ed  Elettrochimica  del  Caffaro. 

Fr.   Pat.  448.283.  Sept.    13,   1912.     Under  Int.  Con  v.. 
Sept,  22,  1911. 

Very  finely  powdered  slaked  lime  is  added,  in  small 
quantities  and  with  continuous  stirring,  to  a  solution  of 
copper  chloride  (47°  B.,  sp.  gr.  1-483).  until  a  very  thick, 
almost  solid  paste  is  obtained  and  all  the  copper  is  pre- 
cipitated. The  product  contains  37-05  per  cent,  of  copper. 
Other  substances,  such  as  arsenates,  glucose,  etc..  may  be 
added,  if  desired,  to  increase  the  activity  of  the  preparation 
or  to  facilitate  its  application. — P.  Sodn. 


former  consisted  chieflv  of  terpenes  :  it  had  the  sp.  gr. 
0-8612,  nD  =  l-4761,  [a]D  =  5-83°.  The  oil  differs  in  char- 
acter from  that  previously  described  bv  Borde  and  bv 
D61$pino  (this  J.,  1909,  623,  906,  1165;*  1910,  71f>).  Its 
chief  constituents  are  a-phellandrene,  dill-apiols,  yj-cymene, 
paraffin,  and  a  new  terpene,  critmene,  which  has  been 
identified  as  Al"~*8-/>-menthadiene  (pj-terpinolene). 
Critmene  is  optically  inactive  ;  it  boils  at  178°— 180°  C.  at 
759  mm.,  has  the  sp.  gr.  0-8679  at  12°  ('..  and  nD=l-4siKi. 
It  yields  two  isomeric  nitrosochlorides  (a,  m.  pt.  101° — 
102°  C.  ;  p,  m.  pt.  104°  C),  and  nitrolpiperides  (both 
melting  at  138  ('.),  a  nitrolbenzvlamine  derivative  (m.  pt. 
104°  C),  a  nitrosate  (m.  pt,  104°  C.)  and  a  nitrosite  (m.  pt, 
89°  C.).—  A.  S. 


Human  or  animal  bodies  or  parts  of  such  bodies  ;    Process 

for  indurating  or  mummifying .     P.  and  (!.  Fratarc- 

angeh.  Frosinome,  Italy.  Eng.  Pat.  6095,  March  1 1,  1912. 

The  body,  after  suitable  preparation,  is  washed  with 
water,  immersed  in  oil  of  turpentine  for  from  10  to  15 
days  ;  then  for  14  days  in  96  per  cent,  alcohol  containing 
65  grms.  of  Norwegian  tar  per  litre,  next  washed  with  oil 
of  turpentine,  dried  for  3  days  in  the  shade,  and  after- 
wards in  the  sun.  Blood  coagulum  may  be  preserved  by 
placing  it  for  3  days  in  water,  the  latter  being  changed 
every  day,  and  then  immersing  it  in  the  alcoholic  Nor- 
wegian tar  solution. — W.  P.  S. 

Effluents  ;    Apparatus  for  separating  floating  matter  from 

.     R.  Schilling,  Schoneberg,  Cermanv.      U.S.   Pat. 

1,057,174,  March  25,  1913. 

See  Eng.  Pat.  20.179  of  1909  ;  this  J.,  1910,  448.— T.  F.  B. 


Method  and  apparatus  for  automatically  effecting  the 
separation  of  the  constituents  of  mixtures  [and  for  purifying 
water].     Fr.  Pat.  448,019.     ,SV<?  I. 
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Berberine  ;      Investigations     on 


-.     M.      Freund     and 
others.     Annalen,  1913,  397,  1—117. 

A  series  of  papers  on  berberine  and  its  derivatives.  In 
the  first  Freund  discusses  the  general  results  of  the  investi- 
gations on  the  decomposition  of  benzyltetrahydroberberine 
and  of  R-tetrahvdro-  and  R-dibvdro-berberine  bases 
(R-CH.„  V,,H-„'  CH(CH3)„  CHVCH^'HJ.,  (CH,)2- 
CH(CH3)2,  C„H5,  CHjj-CgHj).  The  other  papers  contain 
descriptions  of  the  experimental  work,  viz.  (with  K. 
Fleischer)  on  derivatives  of  benzyldihydroberberine, 
(with  H.  Commessmann)  on  methyl-  and  ethyl -dihydro- 
l>erberine  and  their  derivatives,  (with  R.  Lachmann)  on 
iMipropyhlihydroberberine  and  its  derivatives,  (with  H. 
Hammel)  on  isobutyldihydroberberine  and  its  derivatives, 
(with  I).  Steinberger)  on  n-octyl-  and  isoamyl-dihydro- 
berberine  and  their  derivatives,  and  (with  E.  Zorn)  on 
phenyldihvdroberberine  and  its  derivatives. — A.  S. 


OilofCrithmum  marilimum,  L.  (samphire oil) from  Sardinia. 
A  new  natural  terpene  :  critmene.  I...  Francescoui  and 
K.  Somagiotto.  Atti  R.  Accad.  dei  Lincei  Roma,  lit  1 3, 
22.  I.,  231—237,  312—317,  382—  386. 

I  he  oil  was  obtained  by  distillation  with  steam  under 
■  <■  pressure  of  21  atmospheres.  The  yield  from  the  entire 
plant  was  01 6  per  cent,  and  the  oil  had  the  sp.  gr.  0-9816 
at  29"  ('.,  nD=l-4978,  [a]D=+3-18°,  saponif.  value.  6-80, 
after  acetylation,  11-24,  esters,  2-27  per  cent,  ;  combined 
alcohols,  1-80  per  cent.  ;  free  alcohols,  1-30  per  cent.  On 
distillation  in  a  slow  current  of  steam  at  atmospheric 
pressure  the  oil  wax  separated  into  a  volatile  (51  ti  per 
'Hilt.)  and   a   nonvolatile    portion    (4K-4    per   rent).      The 


Lower  alcohols  and  lh>  ir  a-.eolropic   mixtures  with  water  ; 

The     vapour    pressures    of    the .     Part     I.     Ethyl 

alcoltol.     R.    W.    Merriman.     ('hem.    Soc.    Proc,    1913, 
29,68. 

Quicklime  made  from  marble  was  found  to  be  the  most 
efficient  drying  agent  for  ethyl  alcohol.  The  density  of 
drv  alcohol,  determined  bv  the  method  recently  described 
was  found  to  be  0-8062S  at  0a/4°  C.  The  aleohoi,  at  100°  C, 
has  the  power  of  partly  dehydrating  calcium  hydroxide, 
so  that  the  last  fraction  in  the  preparation  of  dry  alcohol 
should  be  rejected.  The  vapour  pressures  a  hove  14°  ( '.  were 
determined  by  distilling  the  dry  alcohol  through  an  eight - 
section  Young  evaporator  column,  keeping  the  pressure 
constant  by  means  of  a  manostat  (this  J.,  1911.  769). 
Below  14°  (J.  another  method  was  used,  but  the  distillation 
method  is  the  best  method  for  determining  vapour  pres- 
sures if  a  cold  room  is  available  for  the  lower  temperatures. 
The  view  was  expressed  that  experimental  results  should 
be  smoothed  by  the  method  of  differences,  and  not  by  the 
use  of  an  empirical  formula.  The  boiling  point  is  78-30°  C./ 
760  mm.,  agreeing  with  Young's  value.  Ramsav  and 
Young's  values  (Phil.  Trans.,  1886,  177,  i,  155)  for  the 
vapour  pressures  below  30°  C.  wore  shown  to  be  somewhat 
inaccurate,  but  on  being  smoothed  became  almost  identical 
with  the  results  obtained  by  the  author.  The  vapour- 
pressure  curves  of  ethyl  acetate  (Wade  and  Merriman. 
this  J.,  1913,  108)  and  ethyl  alcohol  cut  each  other 
at  a  point  corresponding  with  a  pressure  of  948-1  mm. 
and  a  temperature  of  84-01°  C.  The  boiling  points  of 
the  azeotronic  mixtures  with  water  were  determined, 
and  compared  with  the  boiling  points  of  the  pure 
alcohol.  The  differences  between  the  two  series  of  boiling 
points  increases  with  the  pressure,  as  also  does  the  per- 
centage of  water. 


Reaction    of   sodium    nilroprusside    with    acftone.     Cambi. 

SeeXXTa. 


Patents. 

Butadiene    and    its    homologies;      Manufacture,    of . 

F.  E.  Matthews,  E.  H.  Strange,  and  H.  J.  W.  Bliss, 
London.  Eng.  Pat.  3873.  Feb.  15,  1912. 
A  primary  or  secondary  glycol,  or  a  mixture  of  the  t\\<>. 
or  a  primary -secondary  glycol,  such  as  1 .4-,  2.3-,  or 
l.3-butylene-glycol  or  3.4-hexylone-glycol.  is  treated 
in  such  a  manner  as  to  remove  two  molecules  of  water, 
the  product  being  butadiene  or  a  homologue.  Example 
1.3-Butylene-glycol  (obtained,  for  in.-tanee,  by  redaction 
of  aldol)  is  run  into  a  tube  containing  fragments  ..f  pumice 
stone  saturated  with  syrupy  phosphoric  acid  :  the  tube 
is  situated  in  a  steel  jacket  heated  by  gas.  The  vapours 
evolved  are  cooled  to  remove  water,  unaltered  glycol, 
unsaturated  alochok  etc.,  and  the  unoondeneed  portion 
is  condensed  bv  pressure  or  by  refrige ration.  The  pro 
may  also  be  carried  out  bv  acting  on  the  glycol  or  mixture 
of  glycols  with  two  mob,  ,,t  hydrogen  (blonde,  an. I 
subsequently  treating  the  diobloride  with  alcoholic  potash, 
diethylamide,  soda  lime,  or  similar  agent  I"  retUOTS  two 
mols."  of  hydrogen  chloride  and  form  the  butadiene 

— T.  F.  M. 
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Hypophysis   glands  :    Mamufactun    of  the   therapeutically 
mehvt  substance  contained  in  tin   — .     O.  Imray,  London. 

Fiom  Farbwerke  \onn.  Meistcr.  Lucius,  und  Broiling, 
Hdchst  on  Mam.-.  Germany.  Eng.  Pat.  23,655,  Oct.  16, 
1912. 

An  extract  ol  the  active  (infundibular)  portion  of  the 
hypophysis  is  freed  from  albumin  and  mixed  with  one  of 
the  usual  precipitants  for  alkaloids,  such  as  phosphotungstic 
or  phosphomolybdic  acid,  tannin,  picric  acid,  potassium 
pt'iiodidi'.  a  mercury,  gold,  or  platinum  salt,  etc.  ;  the 
precipitate  is  washed  and  separated  from  its  precipitant, 
and  the  solution  thus  obtained  i-  evaporated  to  the  point 
of  crystallisation.  For  example,  the  sulphate  of  the 
active  substance  is  obtained  by  washing  the  precipitate 
of  the  phosphotungstate  with  water  containing  sulphuric 
acid,  adding  barium  hydroxide,  filtering,  neutralising  with 
sulphuric  acid,  again  filtering,  and  evaporating.  The  free 
base  i-  readily  soluble  in  water  to  an  alkaline  solution, 
and  soluble  with  difficulty  in  alcohol,  other,  acetone,  ethyl 
to,  etc.—  T.  P.  B. 


I. 'i  ithin  ;  Process  of  obtaining  tasteless  and  inodorous . 

H.    Boer,    Cologne.    Germany.     U.S.    Pat.     1,055,514, 
March  11.  1913. 

Fin eli -powdered  and  dried  raw  materials  containing 
lecithin  are  extracted  for  a  long  time  with  9(i  per  cent, 
alcohol,  preferably  with  constant  agitation  ;  the  alcoholic 
•  xtract  i-  mixed  with  33 — 35  per  cent,  by  volume  of  cold 
aqueous  1 — -2  per  eenl.  solution  of  common  salt,  and  the 
lecithin,  which  separate-  after  longstanding,  Ls  freed  from 
the  fat.-,  colouring  matters,  and  bitter  substances  (which 
n  mam  in  -olution)  by  filtration,  and  dried  in  a  vacuum 
or  other  suitable  drying  apparatus  at  temperatures  below 
T.  F.  H. 


PhenylaUylbarbitu-ric  acid.  H.  Hoerlein,  Vohwinkel,  and 
W.  Kropp,  Assignors  to  Farbenfabr.  vorm.  F.  Bayer 
and  Co..  Ellierfeld.  Cermany.  U.S.  Pat,  1,056,793, 
March  25.  lit  13. 

Phknyi.allylkarbtturic  acid,  prepared  as  described  in 
Gar.  Fat.  247,952  (thin  J.,  1912,  795),  crystallises  from 
water  in  white  leaflets,  of  m.  pt.  154°— 155°  C.  ft  is  a 
valuable  hypnotic. — T.  F.  B. 

Apocunaceat  ;  Preparation  <>f  th<-  active    principle,   of  the 
— .     Farbenfabr.  vorm.    F.  Baver  and  Co.     Ger.  Pat. 
256,637,  Oct,  25,  191). 

'I  he  plant,  if  necessary  after  neutralisation  of  any  free 
,k  id  '  ontained  therein,  is  extracted  with  organic  solvents, 
any  after-treatment  with  boiling  water  or  steam  being  as 
far  as  possible  excluded.  The  active  principle  isolated 
in  this  way,  crystallises  with  solvent  of  crystallisation  in 
eoloarlsss,  riwtftning  prisms  of  extremely  bitter  taste.  It 
Ik;'.-.  after  at  130"  ' '.  and  melts  to  a  clear  liquid  at 

135  140'  Cl  It  dissolves  with  difficulty  in  cold  water, 
more  readily  in  hot  water  and  in  organic  solvents.  It 
contains  :   0  03-5,  and  II  8-4  |>er  cent.     A.  S. 

from  cpamamide ;    Protest  f»i   preparing  by 

iiujliu)  of  a  catalyst.     II.  Immendorn  ami  II.  Happen. 
Ger.  Pat.  256,524,  Dei  .  -'5,  1910.     Addition  to  Ger.  Pal. 
174. 

OXidfl  "f  •  hromiiim  hydroxidi    Is  ■  ed  M  catalyst 

in  the  pro''--  rieatu ihf nl  in  the  principal  patent  (see  Pr. 
Pat.  433/457;  thai  .(.,  1912,  257;.  Perroni  hydroxide, 
nickel  hydroxide, and  oobah  hydroxide  are  not  spplieabk  ; 
they  onlv  convert   the  cyanamide  into  dicyanodiamide. 

— T.  F.  15. 


Pro*  ess  J-"  preparing 


it  is  converted  into  the  corresponding  cyclic  ketone. 
A  quantity  of  lime  or  other  agont  facilitating  the  reaction, 
less  than  that  corresponding  to  the  amount  of  acid  used, 
may  also  be  present.  The  yields  are  stated  to  be  higher 
and  the  products  purer  than  when  the  calcium  salt  of  adipic 
acid  is  submitted  to  dry  distillation. — T.  F.  B. 

Citronellol   from,    geraniol ;    Process   for   preparing 


A.   Hesse.     Ger.   Pat.   256,710,   Sept.   27,    1911. 

Geraniol,  or  an  essential  oil  or  fraction  of  an  oil  containing 
geraniol,  is  heated  with  metallic  sodium,  cither  alone  or 
in  presence  of  an  indifferent  solvent  such  as  a  hydro- 
carbon, and  the  citronellol  is  isolated  from  the  product  by 
the  usual  method.  The  reaction  may  be  carried  out  in 
presence  of  a  current  of  hydrogen,  this  being  especially 
desirable  during  the  cooling  of  the  mixture.  The  yield 
is  stated  to  be  about  70  per  cent.  The  reduction  of 
geraniol  by  means  of  hydrogen  in  presence  of  nickel  or 
palladium  only  results  in  the  formation  of  a  saturated 
alcohol,  C10H„O.—  T.  F.  B. 

Arylalkoxyacetic  acids  ;    Process  for  preparing  derivativts 

of .     Ges.  f.  Chem.  Industrie  in   Basel.     Ger.  Pat. 

256,750,  .July  18,  1911. 

Arylalkoxyacetic  acids  of  the  formula,  R.CH(OX)COOH, 
where  R  represents  aryl  or  substituted  aryl  and  X  an 
alkyl,  allyl,  or  aryl  radical,  are  converted  by  known 
methods  into  their  amides  or  ureides.  The  products  are 
stated  to  possess  valuable  hypnotic  and  sedative  proper- 
ties and  low  toxicity.  The  esters  of  arylalkoxyacetic  acids 
for  use  in  the  process  may  be  obtained  either  by  treating 
arylchloroacetic  esters  with  sodium  alcoholate,  or  by 
the  action  of  alkyl  halides  on  mandelic  acid  derivatives  in 
presence  of  silver  oxide. — T.  F.  B. 


Glycollic    acid    compounds ;     Process  for   preparing 


-.      Farbenfabr. 

vorm.    F.    Haver  I  '    ,      Ger.   Pat.   -' 22,    Dec.   22. 

1911. 

When  adipic  acid  or  one  of  its  homoioguc-  .,i  ub  titatiofl 
product-  i-  boated,  either  alone  undei  normal  conditions, 
or  under  reduced  prs  iBTf   oi  In  prt  once  of  an  inert  ga^, 


Chem.  Werke  vorm.  Dr.  H.  Byk.     Ger.  Pat,  256.858, 
Jan.  25,  1911. 

Compounds  of  glycollic  acid  or  its  derivatives  with  titanic 
acid  are  obtained  by  the  interaction  of  the  two  com- 
ponents. To  obtain  neutral  products,  the  solutions  are 
neutralised  with  alkalis  or  alkaline  earths  or  their  car- 
bonates. For  example,  a  solution  of  an  acid  glycollate 
readily  dissolves  freshly  precipitated  titanic  acid.  The 
products  are  practically  colourless  and  soluble  in  water ; 
they  may  be  used  in  dyeing. — T.  F.  B. 

Camphor  from   bomeol   and   isoborneol ;     Process  for   the 

manufacture  of .     Dr.  C.  Ruder  und  Co.,  Hamburg- 

Wandsbek,  Germany.     Eng.  Pat.  24,779,  Oct.  29,  1912. 
Under  Int.  Conv.,  Dee.  6,  1911. 

Skk  Ger.  Pat.  250,743 of  1911  ;  this./.,  1912,  1054.    -T.  F.  B. 

Keto-bases  and  hetodiamvaes  of  the  formula;, 
I  H:..CO.CH(R).CH2.N{CH3)i 

«*dOH,x3o.qR)<gg;;g|^;j;; 

Manufacture    of .     Farbenfabr.     vorm.     F.     Bayer 

und     Co.,     Elberfeld,     Germany.     Eng.     Pat.     25.9.13, 
Nov.  12,  1912.      Under  Int.  Conv.,  Nov.  16,  1911. 

Skk  Ger.  Pat.  254,714  of  191 1  ;  this  .1.,  1913,  380.— T.  F.  B. 

Tobacco;    M elhod  of  freeing from  nicotine.     J.  Sartig, 

\ikolasee,    Germany,    Assignor    to    Kentucky    Tobacco 
Products  Co.     U.S.   Pat.   1,055,360,  March  II,   1913. 

Slider.  Pat.  197,159  of  1900  ;  this  .1.,  1908,  592.     T.  F.  R, 

Fonruildehyd':    until    sugars  ;     Method   of  producing   <;  <»< 

pounds  of .     R.    Lauck  and    F.    Quade,   Assignor* 

to  .].    A.    von    YViilfiug,    Berlin.      U.S.    Pat.   1,050 
March  II,  1913. 

Skk  big:  Pat.  15,071  of  191  I  ;  this. I.,  1912,  843.-    T.  P.  H. 
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Opium  alkaloids  ;  Preparation  of .     K.  F.  M.  Schaorucs 

(M.  Schacrgcs,  trustee),  Basle,  .Switzerland,  Assignor 
to  Hoffniann-La  Roche  Chemical  Works,  New  York. 
U.S.  Pat.  1,056,219,  March  18,  1913. 

See  Eng.  Pat,  24,379  of  1909  ;  this  J.,  1910,  1 177.— T.  F.  B. 


Pharmaceutical  compounds  [amides  of  iodocinnamic  acid*]. 
W.  Hiemcnz  and  W.  Kropp,  Assignors  to  Farbenfabr. 
vorm.  F.  Bayer  und  Co..  Elberfeld, Germany.  U.S.  Pat. 
1,056,542,  March  18,  1913. 

See  Gcr.  Pal.  246,165  of  1910  ;  this  J.,  1912,  605.— T.F.B. 


Therapeutical  compound  [esters  of  iodocinnamic  acids]. 
W.  Hiemenz  and  W.  Kropp,  Assignors  to  Farbenfabr. 
vorm.  F.  Baver  und  Co.,  Elberfeld,  German y.  US. 
Pat.  1,056.674,  March  18,  1913. 

See  Go.  Pat.  246,165  of  1910  ;  this  J.,  1912,  605.— T.F.B. 


Enjlhrcnc    and    isoprene;     Processes    of   producing 


G.  MerJing  and  H.  Kohlcr,  Assignors  to  Farbenfabr. 
vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany.  U.S. 
Pats.  1,056,814,  1.056.815,  1,056,816,  and  1,056,817, 
March  25,   1913. 

See  Eng.  Pat.  19,919  of  1911  ;  this  J.,  1912,  701.— T.  F.  B. 


Isoprene;    Production  of .     K.   Stcphan,   Charlotton- 

burg,  Assignor   to   Chcm.  Fabr.    auf  Action,   vorm.  E. 
Schering,  Berlin.     U.S.   Pat.    1,057,680,  April  1.   1913. 

See  Fr.  Pat,  438,789  of  1912  ;  this  J.,  1912,  604.— T.  F.  B. 


Alkylsulphitcs  of  amino-substit utcd  pyrazolones  and  process 
of  making  same.  M.  Bockmiihl  and  G.  Ebert,  Assignors 
to  Farbwerke  vorm.  Meister.  Lucius,  und  Briining, 
Hochst  on  Maine.  German  v.  U.S.  Pat.  1.056,881, 
March  25,  1913. 

See  Eng.  Pat.  15,658  of  1912  ;  this  J..  1912.  1147.— T.F.B. 

Glycohcptonic  acid;    Manufacture  of .     A.  Liebrecht, 

Frankfort,  Assignor  to  G.  Rosenfeld,  Breslau.  Germany. 
U.S.  Pat.  1,057,437,  April  1,  1913. 

See  Gcr.  Pat.  245,267  of  1911  ;  this  J.,  1912.  557.— T.F.B. 
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AND 


on  keeping  is  not  due  to  the  accumulation  of  sulphite  by 
complex  formation,  but  to  the  prcsonce  of  quinolmono- 
sulphonatc. — W.  H.  P. 

Quinoncsulphonic   acid ;     Actum    <>f  hydrochloric    acid   on 

.     A.     Seyewetz.      Comptes     rend.,      1913,     156. 

901—903. 

When  quinonesulphouic  acid  (in  the  form  of  its  sodium 
salt)  is  treated  with  concentrated  hydrochloric  acid  at  tem- 
peratures below  20°  C,  a  chloroquinolsulphonic  acid  is 
formed.  The  sodium  salt  is  readily  soluble  in  cold  water  ; 
it  reduces  silver  nitrate  solution  instantaneously,  and  in 
presence  of  alkali  constitutes  a  powerful  photographic 
developer ;  its  alkaline  solutions  are  much  more  stable 
towards  air  than  alkaline  solutions  of  quinol.  On  the 
other  hand,  if  quinonesulphouic  acid  is  treated  with 
hydrochloric  acid  at  temperatures  above  20°  C,  the  sul- 
phonic  group  is  replaced  by  chlorine,  and  a  mixture  of 
monochloroquinol  (m.  pt,  104°  C.)  and  dichloroquinol 
(OH  :  OH  :  CI  :  CI  -1:4:2:6;  m.  pt.  165°  C.)  is  pro- 
duced.—T.  F.  B. 


Patents. 

Colour  photography.     G.  S.  Whitfield,  Watford.     Eng.  Pal. 
5144,  Feb.  29,  1912. 

A  weakly-coloured  screen  which  registers  with  the 
original  colour  record  negative  or  positive,  is  applied  to  a 
temporary  support,  coated  with  emulsion,  and  the  coated 
side  is  placed  in  contact  and  in  register  with  the  original 
colour  negative  or  positive ;  exposure  is  made  bj-  passing 
light  through  the  negative  or  positive,  the  film  and  screen 
are  separated  from  the  original,  developed,  fixed,  and 
transferred  to  paper  or  other  opaque  support,  with  the 
screen  uppermost ;  the  picture  is  then  seen  by  reflocteel 
lijrht. — T.  F.  B. 


Film-screens  with  adjacent  polychrome  dements  for  coloin 

photograph >f.  and  their  manufacture.  L.    Dufav.      First 

Addition,    dated    Dec.    2,    1911,    to  Fr.    Pat.  *  442, 881, 
June  30,  1911  (this  J.,  1912,  1008). 

The  following  modifications  are  made  in  tho  process 
described  in  the  principal  patent  : — The  celluloid  film  may 
be  provided  with  an  undulated  surface  on  one  or  both 
sides,  and  by  any  process  of  pressure,  rolling,  or  stamping, 
at  any  temperature.  Tho  screen  can  be  formed  of  trans- 
parent coloured  elemonts  of  suitable  size,  commingled 
in  the  fatty  substance  used  for  coating  the  celluloid. 
The  celluloid  may  be  coated  on  one  side  with  the  throe 
primary  colours  and  on  the  other  with  the  complementary 
colours,  forming  a  six-colour  screen. — T.  F.  B. 


Quinol  and  sulphite;    Simultaneous  oxidation  of  by       Photographic  paper •;   Preparation  of 

atmospheric     oxygen.     J.     Pinnow.     Z.     Elcktrochem., 
1913,  19,  262— 26S.     (Sec  also  this  J.,  1913,  214.) 

Even  very  small  quantities  of  sodium  quinoldisulphonato 
have  ;i  pronounced  protective  influence  upon  sodium 
sulphite  solutions  against  atmospheric  oxidation.  This 
effect  is  also  produced  by  glycerin,  and  tho  two  substances 
( an  assist  each  other  in  this  respect.  In  the  presence  of 
copper  ion*,  the  rate  of  oxidation  of  sulphite  and  of  sulphite- 
quinol  solutions  is  considerably  increased,  and  in  the 
mixed  solution  the  presence  of  the  copper  ion  produces 
■i  change  in  the  ratio  of  sulphite  oxidised  to  quinol  oxidisid. 
This  change  is  in  the  direction  of  greater  oxidation  of 
qoinol.  The  effect  of  the  copper  salt  on  the  rate  of 
oxidation  may  be  counteracted  to  some  extent  by  the  use 
of  sodium  quinoldisulphonate,  but  tho  ratio  of  sulphite 
to  quinol  oxidised  is  not  restored  to  its  original  value. 
This  ratio,  in  fact,  as  well  a*  the  velocity  of  oxidation  is 
largely  dependent  on  the  hydroxyl-ion  concentration  of  the 
solution,  which  is  in  turn  affected  to  some  extent  during 
oxidation  by  the  diminution  in  quinol  and  the  formation  of 
quinolmonosulphonate.  The  improvement  in  developing 
qualities  which  is  undergone  by  a  sulphite-quinol  solution 


-.  Union  Photo- 
graphique  Industrfelle  (Etahl.  Lumiere  et  Jougla  Reunis). 
Fr.  Pat.  448,624.  Dec.  1,  1911. 

Paper  is  immersed  in  a  solution  of  a  soluble  chloride, 
bromide,  or  iodido,  dried,  and  treated  with  a  solution 
of  silver  nitrate.  Then,  in  place  of  the  usual  finishing 
with  gelatin  or  starch,  the  paper  is  troatod  with  a  reagent 
which  will  close  tho  pores,  such  as  a  solution  of  sulphuric 
acid  or  caustic  soda,  or  an  ammoniaoal  cupric  oxide 
solution  :  the  paper  is  finally  neutralised  and  washed.  The 
tones  of  the  resulting  prints  arc  said  t<>  1><'  brighter  and  more 
vigorous  than  those  obtained  on  tho  ordinary  "  printing 
out"  papers.— T.  F.  B. 


Protective  covering  for  [photographic]  Jilms  and  the  Ukt  ; 

Process  for   preparing    a    —  --.     < '.    Dunn.      I'r.     Pat. 

448,869,  Sept.  30,  1912. 
Celluloid  solution  (six  parts)  i-;  mixed  with  BheUao 
(three  parts)  and  camphor  (one  part)  and  dissolved  m  I 
suitablosolvont.e.f7.,amyl  alcohol  (ten  puts)  :  thiseohttion 
is  applied  to  photographic  films,  etc..  to  form  a  ptotei  tm 
covering. — T.  1\  B. 
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CeUulo*  nitrates;  Unstable  product*  in 


E.  Borland 


M    Delpy,  '/.  S<  luess-  uiul  Sprengstoffw.,  1913,  8, 

is*— i» 

It  is  a  common  pntotioe  in  continental  factories  to  use 
alcohol  for  displacing  water  from  wot  nitrocotton.  Tho 
authors  havo  examined  the  residue  remaining  after  tho 
recover]  oi  tho  alcohol  by  distillation.  Jt  a  ■  brown 
powder  oontainrng  traces  of  iron  oxide,  and  ealciam  and 
aodhua*  >alt>  from  tho  water  used  during  the  process  oi 
stefaahaation.  The  original  material  exploded,  when  heated 
to  IT.'}  ( '..  and  eon  tamed  5-68  par  cent,  of  nitrogen.  When 
purified,  by  dissolving  fan  alcohol  and  precipitating  in 
water  containing  either  ammonium  chloride  or  dilute 
hydrochloric  acid,  a  brown  product  was  obtained  which 
exploded  at  162°G  Two-thuda  of  this  latter  body  was 
sahib***  m  ether,  and  this  portion  had  a  molecular  weight  of 
1188.  a  nitrogen  content  of  10  per  cent.,  and  it  exploded 
at  174  ('.  The  alkaline  saponification  ratio  of  "nitrate 
nitrogen  "to  "nit  rite  nitrogen"  was  4  to  I.  whilst  nitrocotton 
and  nitroglycerin  have  a  corresponding  ratio  of  I  to  2. 
The  portion  insoluble  in  ether  was  of  a  violet  colour.  It 
had  a  nitrogen  content  oi  '»-l.">  per  cent.,  and  exploded  at 
1">7  (  .  When  from  10  to  20  parte  of  either  product  were 
added  to  100  parte  of  stable  nitrocellulose  (which  exploded 
at  181*5"  C)  the  point  of  explosion  of  the  mixture  lay 
between  180° C  and  182°C.  Consequently,  the  authors 
j)oint  out  that  the  temperature  of  explosion  of  nitrocellulose 
i-  no  indication  of  its  freedom  from  unstable  bodies,  in 
view  of  the  fact.  Btated  above,  that  >uch  large  proportions 
of  unstable  bodies,  exploding  at  po  low  a  temperature  a.s 
157°C,  can  be  mixed  with  stabll  nitrocellulose  without 
affecting  the  temperature  of  explosion. — G.  W.  McD. 

Xitnxjlyiin  ;     Jh  nitnilion    of   thl    residual    acids    in    l/ie 

mauMJactuu     of .     li.     Lemaitre.     Monit.     Scient., 

1913,  3,  217— 2:11. 

J  hi.  acid*]  are.  allowed  to  pees  down  a  denitrating  tower, 
along  with  weak  nitric  acid  (sp.  gr.  I'll  — 1*16);  at  the 
rd  the  tower  i-  admitted  steam,  Baperheated  to  as 
high  •*■  temperature  as  passible  (with  a  leaden  injector 
266  :{ini  (.  wiH  be  the  maximum  practicable  tem- 
(•eraturc  ;  ;i  ca.-t  iron  injector  miirht  b<;  used  up  to  say 
1""  (  .).  or,  in  place  of  that,  tho  vapours  from  the  latter 
part  of  the  apparatus  Eur  concentrating  the  denitrated 
..  .it  200  '  ..  togethei  with  hot  air.  The  weak  nitric 
ai  id  tea  res  to  supply  some  of  the  water  needed  for  deniza- 
tion, whil-t  the  beat  absorbed  by  the  distillation  of  its 
nitric  acid  Berrea  to  keep  the  temperature  of  the  upper  part 

>>f  the  tower  low.  and  lhu-  enable.,  the  sulphuric  acid  to 
in  the  water,  which  does  not  come  over  and  dilute 
the  distilled  nitri'  acid.  The  recovered  nitric  acid  dis- 
tilled from  the  tower  should  I*:  of  j-p.  gr.  1*36 — 1*38. 
The  sulphuric  acid  Bowing  from  the  base  of  tho  tower 
-till  cont.MM-  2-.".  to  3*0  per  cent.  .,f  nitrosulphonic  acid, 
and    enoti'.di    w.r  ilow    of    this    being    removed   by 

heat  alone.  It  i-  ntrodoced  in'<>  i  concentrating 
epperstoa  of  porcelain  or  quart*'  basins,  divided  into  two 

part-.      In    the    first    part   the    nitrous   gSSet    are    expelled, 

and  collected  in  two  r*ond***smg  towers;    the  second  is 

heated  by  a  funiaec.  I,u'  also  ha.-  B  <  orient  of  air  at  300"  ( '. 

blown  into  it,  whi'h  carries  the  eapours  of  water  and 
•ulphuric  m  id,  evolved  daring  the  concentration,  into 
the  denitrating   tower.     Not    only   is   this   arrangement 

ii'irni'al    iii    fuel    and    labour,    but    the    recover* 
of  nitric  acjd  (the  final  sulphuric  a<id  contain-   lest   than 

o-.")  |.<t  cent,  "f  BJti*osnlphonk  acid)  bt  much  more  nearly 
complete  than  in  the  ordinary  process.— -J.  T.  \>. 

Safety  txpUn  Thu    testing   of       -.     V.    B.    Lewes. 

•  I.    i  ,    \n  -.  1913.  81,  521  -892. 

I *«    I  -  ■■  roquhrementfl  of  the  Cos]  Mine*   Regulation 

ed  to  the  erection  of  a  I  tation  ai   Woolwich, 

where  all  shots  were  tired  with  stemming.  The  gallery 
was  2  ft.  6  in-,  in  diameter  and  an  explosive  mixture 
Of  coal  pu  .ml  air  w.i-  DSSti.  A  BoBM  OfloS  in'inoi  andum 
wa*  iwmed  iri  May  1912,    revMns  th<  pfomvee 

for  inclusion  m  the  Permitted  Li  •  after  Ifacoh  :;i,  1013. 


A  now  testing  station  hat,  boon  orectod  at  Rothorhain. 
The  comparative  dimensions  of  tho  Belgium  gallery  at 
rTamories,  and    tho   Rotherham  gallery  arc  as  follows  : — 


Framcries. 


ltothcrhuni. 


Sect ioual  area  of  gallery    . 

1  ength   ot   gallery    

Material     

Length  of  cannon  bore  ... 

Diameter  of  cannon  bore  . 


2  s<|.  m.  1-8  sq.  in. 

(.V2.r>  It.  (liaill.)  (a    It.  (liain.) 

30  metres  1.V2  metres 

(08-7   ft.)  (SO  ft.) 

wood  iron 

46  cm.  120  em. 

(1-5  ft.)  (4  ft.) 

5-f>  em.  5'5  cm. 

(2  ins.)  (2  ins.) 


At  the  Rotherham  gallery  the  capacity  of  the  chamber 

containing  the  explosive  mixture  of  eoal  gas  and  air  is 
354  eb.  ft.,  and  the  proportion  of  coal  gas  in  tho  mixture 
is  13-5  per  cent.     At  both  Rotherham  and  Frameries  the 
proportionate   weight  of  dust  and  air  in  the  gallery   is 
approximately  10  per  cent.  ;    but,  a.s  the  dust  is  raised  by 
the  explosive  wave,  the  percentage  present  in  the  path  of 
the  oiitrush  of  heated  products  is  probably  far  higher. 
In  tho  coal  dust  test  120  oz.  of  dust  are  used.     40  oz.  are 
spread  on  a  board  in  the  first  10  ft.  in  front  of  the  cannon, 
whilst  the  remaining  80  oz.  are  placed  in  heap.*  in  the 
remaining  40  ft.   of  the  gallery,   so  that  when  the  shot 
is  fired,  the  rush    of    the    products  of  combustion  stirs 
up  the  dust  cloud.     The  coal  dust  used  at  Rotherham  is 
ground   so   as   to   pass   through   a    150-mesh   sieve.     An 
analysis    gave    the    following    results  :      Moisture,     2-4 ; 
volatile  matter,  29*6;    fixed  carbon,  65-41,  and  ash,  3-$)4 
per  cent.     The  ignition  point  was  400°  C.     The  cartridges 
used  have  to  be  \\  ins.  diameter  with  an  allowance  of 
1/16   in.    so   that   the   cartridge   onlyr   occupies   half   the 
sectional  area  of  the   bore.     In  the  Rotherham  test  no 
tamping  is  used,  but  the  charges  are  bred  direct  into  the 
explosive  mixture  of  coal  gas  and  air,  and  also  into  finely 
divided  coal  dust  suspended  in  air.     Tho  largest  charge 
which  fails  to  detonate  either  mixture,  over  a   series  of 
five  shots  is  known  as  the  *'  maximum  charge,"  and  this 
must  not  be  less  than  8  oz.  (226-8  grms.).     The  Cerman 
law  requires  that  only  "  safety  explosives  "  shall  be  used 
in   mines  liable  to  gas  or  dust,   and  leaves  to  the  mine 
owners  the  onus  of  finding  out  what  a  "  safety   explosive" 
is.  and  this  was  the  origin  of  the  unstommed  shot.     At  the 
International   Congress  of  Applied  Chemistry   at  Berlin 
in  1903,  Watteyne  of  the  Frameries  Station  in  Belgium, 
suggested  that,  as  every  explosive  when  bred  unetemmed 
into  a  mixture  of  gas  and  air  would  cause  ignition  if  the 
charges  wore  only  large  enough,  the  largest  charge  which, 
in  a  given   number  of  shots,  fails  to  ignite  the  mixture, 
should  be  called  the  charge  lirnite.     This  afforded  a  method 
for  arranging  explosives  in  the  order  of  danger,  and  it 
seemed  certain  that  an  explosive  which   passed  the   test 
with  a  high  charge  limite  would  not  only  be  safer,  but  that, 
if  the  charge  lit/rile  was  not  exceeded,  even  a  blown-out 
.-hot  in  a  gassy  mine  would  not  be  liahio  to  cause  disaster. 
It  has   been   found  that  a   mixture  of  coal  dust  and  air 
alone   is   often    more  sensitive  than   when   gas  is   present. 
Although  the   results  of  tests  at  each   individual   gallery 
are  fairly  concordant,  no  two  galleries  agree  in  the  weight 
of  the    maximum   charge  assigned   to   various   explosives, 
and,  although  the  order  of  safety  is  much  tho  same  in 
various    galleries,    yet   tho   determined   maximum    chfl 
for  any  given  explosive  may  vary  by  50  per  cent,  at  two 
different     testing     stations.     These     variations    are    dot 
to  a  largo  number  of  factors.      The  shape  and  section  of  the 
gallery,  the  dimensions  and  bore  of  the  gun,  the  percentage 
and  character  of  the  gas  used  in  making  tho  mixture,  the 
warming  of  the  gallery  by  sun,  the  composition,  size,  ant) 
freshness  of  the  coal  dust  used,  and  even  the  atmospheric 
conditions,  arc  all  factors  influencing  tho  test,  apart  from 
the    explosive    itself.      The   check    on    the    free   expansion 
of  the  products  of  combustion  by  diminution  of  the  urea 
in  the  '.'allot  y  does  not  affect  all  classes  of  explosives  alike. 
As    at    Rotherham,    the    cartridges    only    occupy    half  the 
sectional  ana  of  the  bore,  an  unst cmined  shot,  under  these 
conditions,    in    no    way    represent';    a     blown  out    shot,    in 
pi. i   ties.      Using  a  cannon  with  a  bore  of  24,  ins.,  IJoylin;.' 
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has  pointed  out  that  an  explosive  which  gave  off  carbon 
monoxide  on  explosion,  when  fired  in  cartridges  of  1J-  ins. 
diameter,  passed  the  test  with  a  maximum  charge  of  1000 
grms.,  because  the  products,  expanded  in  the  bore,  are 
cooled  to  such  an  extent  that,  when  discharged  into  the 
mixtures,  neither  gas  nor  dust  is  ignited.  When  the 
cartridges  were  fired  in  a  narrow  bore  of  157  ins.,  which 
they  nearly  fitted,  735  grms.  ignited  gas  and  130  grms. 
ignited  dust,  because  the  carbon  monoxide  was  blown 
out  at  a  temperature  high  enough  to  ignite  on  coming 
in  contact  with  air,  and  thus  ignited  the  dust.  The 
bore  of  the  Rotherham  cannon  is  much  longer  than  that 
of  the  Framcries  cannon,  and  it  is  considered  that  this 
must  give  rise  to  differences,  as  the  increase  in  the  length 
of  the  bore  increases  the  length  of  the  flash  from  the 
cannon.  The  great  mass  of  metal  conducts  the  heat 
away  rapidly  from  the  products  of  combustion.  Using 
an  explosive  which  will  pass  only  with  a  maximum  charge 
of  8  oz.,  the  cartridge  occupies  only  the  bottom  7  or  8  ins. 
of  the  bore  and  has  over  3  ft.  of  cold  metal  surface  to  cool 
the  products  before  they  reach  the  dust  mixtures.  On  the 
other  hand,  an  explosive  which  has  a  big  maximum 
charge  nearly  fills  the  cannon,  and  the  top  of  the  charge 
and  detonator  fire  direct  into  the  mixture  without  the 
cooling  help  of  the  metallic  contact,  so  that,  to  a  certain 
extent,  a  dangerous  explosive  is  favoured,  and  a  safe  one 
penalised.  Reference  is  made  to  experiments  at  Rother- 
ham, which  seemed  to  show  that  the  barometric  pressure 
had  considerable  influence  upon  the  test,  as  two  explosives 
which,  on  one  occasion,  proved  safe  with  32  oz.  and 
30  oz.  charges,  with  a  barometric  pressure  of  293  ins., 
failed  to  pass  the  test  on  the  subsequent  day  when  the 
barometric  pressure  was  30*2  ins.  The  author  points  out 
that  the  liberation  of  considerable  quantities  of  oxygen 
by  an  explosive  must  make  the  test  more  sensitive, 
and  that  this  is  probably  the  chief  reason  why  the  maxi- 
mum charge  in  such  explosives  is  reduced  when  fired  in 
the  dust  test,  as  compared  with  the  gas  test.  It  is 
considered,  however,  that  it  is  only  when  the  explosive 
liberates  more  than  15  grm<.  of  uncombined  oxygen  per  100 
grms.  filed  that  the  maximum  charge  is  affected.  Other 
types  of  explosives  liberate  large  quantities  of  carbon 
monoxide.  The  products  of  explosion,  as  well  as  the  dust 
mixture  itself,  thus  contain  combustib'e  gas.  and,  as  it 
is  already  heated  up  far  above  its  ignition  point,  it  needs 
only  instantaneous  contact  with  air  to  produce  flame. 
Thero  is  no  period  of  delayed  combustion  to  allow  cooling 
to  give  safety,  and  for  this  reason,  as  well  as  on  account 
of  its  poisonous  nature,  explosives  yielding  large  per 
centages  of  carbon  monoxide  should,  in  the  author's 
opinion,   be  looked  upon  with  suspicion. — G.  W.  MrD. 

blameless    powder;     Experiments    with in    Holland. 

S.   Sthilderman.     Z.    gcs.    Schiess-    und   Sprcngstoffw., 
1913,  8,  126—128. 

Usino  nitioglycerin-nitioccllulose  flake  powder  manufac- 
tured for  field  guns  and  howitzers,  experiments  were 
carried  out  to  observe  the  effect  on  smoke  and  muzzle 
flame  of  tho  addition  of  various  ingredients.  The  original 
powder  showed  marked  muzzle  flame,  but  practically 
no  smoke.  The  addition  of  2  parts  of  potassium  carbonate 
and  5  parts  of  vaseline  diminished  the  muzzle  flame 
very  markedly,  but  produced  heavy  smoke.  Bj  the 
addition  of  5  ]>cr  cent,  of  sodium  resinate  only  weak 
muzzle  flame  was  observed,  but  there  was  again  con- 
siderable smoke.  With  5  parts  of  calcium  resinate  there 
was  a  fair  amount  of  muzzle  flame  and  considerable 
smoke.  The  use  of  5  parts  of  potassium  bicarbonate, 
or  t>  parts  of  sodium  resinate  and  2  parts  of  lead  chromate 
had  the  effect  of  practically  eliminating  muzzle  flame, 
but  there  was  a  very  marked  quantity  of  smoke. 

-G.  W.  McD. 

Accident  which  occurred  in  I3,  a  large  dynamiU  cartridging 
hut  in  factory  2.  British  South  African  Explosives  Com- 

Snnfx    Work*,    Modd'rfontfin,   on   the   24*7/   Sipt..    1912. 
ajor  A.  B.  Denne.  Chief  Inspector  of  Explosives,  Union 

of  South  Africa. 

Six  native  workers  were  killed  as  the  result  of  this  explo- 
sion.    The  explosive  in  the  building  was  dynamite  21). 


A  sample  taken  from  a  similar  batch  of  explosive  had  the 
following  composition  : — Nitroglycerin  (44-17  parts),  nitro- 
c.otton  (0-30),  sodium  nitrate  (37-8(i),  sodium  carbonate 
(0-20),  woodmeal  (15-71),  and  moisture  (1-27  parts),  and 
the  heat  test  was  over  45  minutes.  There  were  154  lb.  of 
explosive  in  the  building.  There  were  two  tables  in  the 
building,  on  each  of  which  was  bolted  down  with  brass 
nuts  and  bolts  a  diamond-shaped  trough,  at  the  extremities 
of  whose  longer  axis  the  two  cartridge  fillers  worked.  The 
trough,  which  was  made  of  hard  wood,  was  4J  in.  dee]) 
along  its  major  axis,  whilst  at  the  extremity  of  its  minoi 
axis  the  depth  was  3|  in.  only,  thus  assisting  the  flow  of 
the  dynamite  in  the  direction  required  by  the  two  *'  pick 
boys."  as  they  are  locally  termed.  The  trough  had  two 
holes  at  the  ends  of  its  major  axis  and,  screwed  on  from 
below,  were  two  brass  nozzles  of  the  size  required  to  take 
the  "  paper  shell  "  rolled  by  the  "  wrapping  "  boys.  The 
working  portion  of  the  brass  nozzle  was  prolonged  through 
the  trough  bottom  up  to  the  edsre  of  the  top,  to  ensure 
that  the  stick,  with  which  the  "pick  boys'"  fill  these 
cartridges,  could  not  possibly  strike  on  anything  but  a 
smooth  surface.  With  the  stick  the  worker  pushes  the 
dynamite  into  the  paper  wrapper.  Whilst  there  was 
nothing  to  regulate  the  amount  of  force  used  by  the  worker 
beyond  what  may  be  called  the  stickiness  or  resistance  of 
flow  of  the  particular  grade  of  dynamite,  and  the  worker's 
own  experience  in  cartridging.  there  was  no  possibility 
of  dynamite  being  severely  pushed  or  forced,  except 
between  the  wood  and  brass.  The  dynamite.  21).  is  fairly 
sensitive.  Experiments  with  a  falling  weight  of  1  kilo, 
in  the  Lentz  machine  resulted  in  detonation  occurring, 
on  an  average,  at  the  following  distances.  Guhr  dynamite 
(10 — 15  cm.),  dynamite  21),  45  per  cent.  (20  cm.),  dynamite 
2B,  35  per  cent.  (25 — 30  cm.),  and  coal  dynamite  (100 — 
200  cm.).  It  is  considered  that  the  accident  originated  in 
the  trough  of  the  machine  and  that  probably  undue  force, 
or  some  impurity  in  the  shape  of  grit,  may  have  caused 
the  ignition  of  a  small  particle  of  dynamite  between  the 
striking  surfaces.  The  greatest  care  was  taken  in  the 
factory  to  eliminate  foreign  matter  from  the  ingredients 
which  were  to  be  mixed  with  the  gelatin. — G.  W.  McD. 

Patents. 

Explosives.  W.  Fair  weather.  London.  From  Dynamit 
A.G.,  vorm.  A.  Nobel  und  Co.,  Hamburg.  Germany. 
Eng.  Pat.  2407,  Jan.  30,  1912. 

In  charging  shells,  etc..  with  trinitrotoluene  or  picric  acid, 
it  is  usual  to  have  the  priming  charge  of  lesser  density 
than  the  main  bursting  charge,  in  order  to  facilitate  trans- 
mission of  detonation,  as  it  has  been  found  that  trinitro- 
toluene or  picric  acid,  when  eompressed  to  their  highest 
practicable  density,  will  not  develop  their  maximum  power 
unless  such  a  charge  of  lesser  density  be  interposed  bet  ween 
the   main  charge   and  the    means  of   initial   impulse.     A 
column  of  explosive   of  less  than   highest   density,    when 
subjected  to  great  firing  strain,  is  liable  to  be  compressed 
until  its  maximum  density  is  reached.     Such  compression, 
however,    involves    movement    of    the    explosive    in    tin 
casing,  accompanied  by  considerable  fi  iet  ion.  which  max 
cause  ignition  of  the  explosive.     It   has  been  found  that 
suoh  sensitive,  highly  shattering  explosives,  as  tetranitro- 
methylaniline.    tctranitroaniline,    and    lead    azide,    even 
when  they  arc  compressed  to  their  highest  density,  retain 
their    property    of    detonating    by    means    of   the    initial 
impulse.—  G.  W.  McD. 

Explosives.    S.  Adde,  Grangesberg,  Sweden.     Eng.    Tat. 
13.373,  June  U,  1912.     Under  Int.  Conv.,  June  8,  1911. 
Tut;  liquid  constituent  in  the  inothrr-lye  remaining  from 
the    crystallisation    of    nitro-dei  ivat  ives   of    xylol,    eiimol, 
and  benzol,  is  gelatinised  with  nitrocellulose.     When  this 
body  is  added  to  explosives  containing  nitroglycerin   it 
very  considerably  reduces  their  liability  to  freezing.     It  i- 
stated  that  the  liquid  nitro-compounda  mentioned  al».\c 
freeze  at  lower  temperatures  than  the  liquid  nitrotnluen.  s 
which   are  commonly  used   in  the   manufacture  oi   nitro 
glycerin    plastic    explosives    to    prevent    brewing.     The 
following  example  of  a  suitable  composition  is  given:- 
Nitroxylol  (20  parts),  nitroglycerin  (5),  nitrocellulose  (1), 
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ammonium  nitrate  (32).  ammonium  porchloratc  (40),  and 
icrrosilioon  (2  parts).-    G.  \\\  M<  D. 

Etplorive  [/rem  wosU  lyts  from  cellulose  manufacture]  and 

tkoi  of  manufacturing  same.     F    Raschig,  Ludwigs- 

hafen-am-Rhinc,  Gormany.     Bug.  Pat.  2!,.t>'.t(>.  Deb.  24. 

1912.      Addition  to  Eng.  Pat.  11,568,  .May  IS,  1912  (aee 

Fr.  Pat.  441,419;  this  J..  1912,  845). 

Potassii  M  or  Bodiom  nitrate  is  mixed  with  the  waste  lyes 
coming  from  the  manufacture  <>f  cellulose  by  the  sulphite, 
■  •I  -.  >da  process.  The  liquid  then  Bows  on  to  highly  heated 
revolving  rollers  whereby  almost  immediate  evaporation 

to  dryness  is  obtained  without  any  separation  of  the 
ingredients  of  the  mixture.  The  dry  material  when 
raed  from  the  rollers  is  immediately  ready  for  use  ami 
oao  In-  pressed  in  the  dry  state.  The  following  are  given 
camples  of  this  explosive.  (1)  Sodium  nitrate  (68  per 
evnt.).  dry  matter  from  either  sulphite  or  soda  ecllulose 
wants  lyes  (32  per  eent.).     (2)  Potassium  nitrate  (70  per 

•  int. '.  dr\  matter  from  sulphite  ecllulose  waste  Ives  (30  per 
cent.).     C.  YV.  McD. 

Explosive     U.     Jmperiali.      Brescia.     Italy.     U.S.      Pat. 
1,054,777,  March  4,  1913. 

A  mixti  ia:  of  an  oxidising  agent  and  an  alloy  of  tungsten, 
aluminium,  and  silicon. — 0.  W.  31'  D. 

Explosive,     L.  (..  If.  Adinau,  San  Franoisco,  Cal.,  Assignor 
to  L  Adinau  Co.     0.8.  Pat.  1,056,389,  March  18,  1913. 

Iiik  explosive  consists  of  :  barium  nitrate  69-30,  trinitro- 
toroene  28-70,  ind  lead  ohromate,  200  parts. — AY.  H.  C. 

\.  Nodon.     Fr.  Pat.  448,732,  Dec.  4,  1911. 

Liqiiu  carbon  compounds,  such  as  alcohol,  glycerin, 
benzene,  and  petrol,  are  mixed  with  kieselguhr  or  powdered 
pumice,  and  a  hard  grain  is  formed  by  incorporating  with 
either  pitch  or  paraffin.  Liquid  oxygen,  contained  in  a 
linder,  is  placed  in  another  double-walled  brass 
( ytinder,  the  space  between  the  double  walls  of  the  outer 

•  vlinder  being  packed  with  felt  or  glass  wool.  The  grains 
"f  kieselguhr,  saturated  with  alcohol  and  pitch,  are  packed 
into  the  case  round  the  cylinder  containing  the  liquid 

gen.      Immediately  before  use  the  cylinder  is  punctured, 
and  after  the  liquid  oxygen  has  distributed  itself  through 
the  carbonaceous  material,  the  charge  is  exploded  by  a 
nator.     A  strong  explosive  is  composed  of:    alcohol 
parte),  kieselguhr  (25),  and  liquid  oxygen  (44  parts). 
Aw  -  prepared  by  adding  16  parts  of  water 

to  the  alooboL-  G.  W  .  McD. 

/>.  Umaiingfum .     K.  Ekvkard,  Potsdam, Germany, Assignor 
to  K.  f.  da  Pool  de  Nemoars  Powder  Co.,  Wilmington 
Del   U.R.  Pats,  1 ,049,666  and  1,040,666,  Jan.  7,  1913. 

Dbtoj  vti.vo  fu-<  oontaining  either  trmitromethylaniline 
or  trmitxocblorbenzoL— -G.  \\ .  .McD. 

fot  i'ii'  and  central  fin  cartridges. 
W.    Mi  Second    Addition,   dated    Bent.    7,    l!U2, 

to  Kr.  Pat.  135,049,  Bi  pt.  23,  1911  (this  ./.,  1912.  303, 

Phi  compositioi  i  I   of  [a)  mercury  fulminate  (25 

bariun    nitrate    (36),    antimony    sulphide    (15), 

barium  cbromate  (4),  baruim  siHcidc  (16),  and  powdered 

mercury  fulminate  (20  parts),  barium 

,  untimony  sulphide  (20^  cakjium  silicide  M0), 

lead  peroxide  (10  parts),     [t  is  stated  thai  tin-  addition 

of  th<-  sjheides  of  the  alkaline-  earths  n  ndi  i    the  action  of 

letonatmg  fuse  mnch  more  certain.    G.  W.  McD. 

L  ploeivt   <u"l   ',""'      i.j   producing    am  .     I.    Els  chig, 
Ludwhrshafen  on  Rhine,  Germany.     U.S.  Pat.  1,066,31 
Marcs  in,  1913. 

Ps     140,625  of  1912;  this  J.,  1912,845.     T.  F.  B. 


Explosivt  :      8ulphit< 


'ii'i'ri  I,,'. 


S"i  ing  '  rpl —  <  .     F.  Ra  hafen  on 

Rhine,  <■•  rmatry.     U.S.  Pat  8  and  1,056,367 

h    18,    Ifl 

i      Pat    141,419  ol  1012;  this  J.,  1912,846.-    T.  F.  I',. 
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Ferrous  sulphate  monohydrate  and  its  /<><  in  volumetric 
analysis.  I>.  Florentin.  Bull.  Soc.  Chim.,  1913,  13, 
362   -366. 

The  author  recommends  ferrous  sulphate  monohydrate 
as  a  substance  for  the  standardisation  of  permanganate 
solution.  It  is  easily  obtained  by  adding  200  c.c.  of  50 
per  cent,  sulphuric  acid  to  100  grins,  of  re-crystallised 
ferrous  sulphate,  heating  on  the  water-bath,  and  filtering 
off  the  white  crystalline  powder  which  separates.  This  is 
washed  successively  wit  h  96  per  cent .  alcohol  and  anhydrous 
acetone  and  ether,  and  dried  in  vacuo.  The  monohydrate 
thus  obtained  is  non-hygroscopic  and  does  not  undergo 
oxidation  under  ordinary  conditions  of  storage.  It  dis- 
solves readily  in  warm  acidulated  water. — A.  S. 

Calcium  ;    Determination  of as  tuny/slate.     A.  Saint- 

Sornin.     Comptcsrcnd.,  1913, 156, 1019—1020. 

When  a  boiling  ammoniacal  solution  of  calcium  chloride 
is  t rcated  with  excess  of  a  20  per  eent.  solution  of  normal 
sodium  tungstate,  a  heavy  crystalline  precipitate  of  calcium 
tungstate,  CaW04,  is  formed.  This  is  washed  several 
times  by  decant  ation  and  then  on  a  tared  filter  with  hot 
water  and  dried  at  100°  C.  The  weight  multiplied  by 
0-1944  or  0-1393  gives  the  quantity  of  lime  or  calcium 
respectively.  Magnesium  tungstate  is  soluble  in  water, 
and  t  he  method  is  thus  suitable  for  the  separation  of  calcium 
and  magnesium  and  for  the  determination  of  calcium  in 
hydraulic  lime  and  cements. — A.  S. 

Fchlint/s   solution  ;     The  photosensitiveness   of  - .     A. 

Lcighton.     J.  Phys.  Chcm.,  1913,  17,  205—210. 

It  has  long  been  known  that  Fehling's  solutionis  reduced 
spontaneously  by  the  action  of  light.     The  most  sensitive 
mixture  is  composed  of  15  c.c.  of  Rochelle  salt  solution 
(200  grms.  in  400  c.c),  2-5  c.c.  of  copper  sulphate  solution 
(40  grms.  in  200  c.c.)  and  10  c.c.  of  sodium    hydroxide 
solution  (20  grms.  in  200  c.c).     This  solution  was  exposed 
to  daylight,  and  showed  perceptible  reduction  in  2  days. 
Experiments  were  then  made  with  various  ray-filters,  with 
the  result  that  it  was  established  that  the  active  rays  arc 
situated  only  in  the  ultra-violet  portion  of  the  spectrum. 
A  1  per  cent,  solution  of  quinine  sulphate  acidified  with 
sulphuric  acid  or  a  0-12  per  cent,  solution  of  tartrazine  com- 
pletely protects  the  Fehling's  solution  from  the  reducing 
action  of  sunlight.     From  these  data  it  is  calculated  that 
there  is  a  maximum  sensitiveness  of  Fehling's  solution  to 
rays  of  wave-length  between  400  and  350  ufi ;  there  is  also 
a  strong  optical  absorption  of  rays  over  this  range  when 
light  is  filtered  through  a  layer  of  Fehling's  solution.     The 
failure  of  the  red  and  yellow  rays  to  cause  a  reduction  of 
Fehling's  solution  seemed  at  first  to  be  in  disagreement  with 
the  generalisation  that  all  radiations  which  are  absorbed 
by  a  substance  tend  to  eliminate  that  substance.     But 
although  the  influence  of  the  red  rays  is  not  sufficiently 
powerful    to    reduce    Fehling's    solution    under    normal 
circumstances,  it,  was  found  that  with  the  addition  of  a 
suitable  quantity  of  reducing  substance,  incapable  of  itself 
reducing    Fehling's   solution  in   the  dark,   the  red   rays 
readily  produced  the  affect  necessary  to  determine  reduc- 
tion.    Such  a  reducing  agent  was  obtained  by  the  addition 
of  0*0046  gnu.  of  quinol  to  I  he  above  quantity  of  Fehling's 
solution,  rediw  lion  being  observed  after  15  hours'  exposure 
to  red  light  filtered  through  potassium  bichromate  solution, 
but    no  reduction  taking   place  in  the  dark.     The  latent 
influence  of  the  red  rays,  according  to  the  above  generalisa- 
tion, is  thus  demonstrated- — J.  F.  B. 

Sodium  nitroprusaide ;    Reaction  of  with  acetone.     L 

Cambi.     Atti.  R.  Accad.  dei  Lincci,  Roma,  1913,  22,  I., 
376   -881. 

ACCOBDOKI  I"  llnfni. inn  (Annnleil,  1900,  312,  I),  sodi 
nitsoprusside  bj  the  act  inn  of  alkali  is  converted  into 
sodium  nitritoferropentacyanide,  but  as  this  docs  not  give 
olour  reaction  with  acetone,  the  coloured  substance 
produced  in  Lcgal's  reaction  tor  acetone  bj  means  of 
sodium  nitropruRsidc  and  alkali  (nee  this  J.,   1892    848) 
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must  be  formed  before  the  nitroprusside  is  converted  into 
nitritoferropentacyanide.  The  final  reaction  product  in 
Legal's  reaction  is  hydrated  sodium  ferropentacyanide, 
Na3Fe(CN)5,H.,0,  and  it  is  probable  that,  in  the  first 
place,  complex  ions  are  formed  containing,  in  addition  to 
the  Fe(CN)5  group,  a  product  formed  by  the  condensation 
of  the  NO-group  of  the  nitroprusside  with  the  ketone. 
In  agreement  with  this  view  it  is  pointed  out  that  all 
ketones  which  give  Legal's  reaction  contain  the  CH2CO 
group,  which  is  known  to  give  isonitroso-derivatives  with 
nitrous  acid  and  alkyl  nitrites.  The  complex  ions  men- 
tioned above  would  yield,  by  fission,  nitrogenous  derivatives, 
chiefly  isonitroso-derivatives,  of  the  ketones,  and  the  author 
was  able  to  detect  the  isonitroso-derivatives  of  acetone 
and  acetophenone  in  the  reaction  products  from  these 
ketones  and  in  the  products  of  decomposition  of  the 
coloured  substances  produced  from  the  ketones  in  the  first 
place   by  the  action  of  sodium  nitroprusside  and   alkali. 

—A.  S. 

Examination    of   sulphuric    acid   for    petroleum    refining. 
Schulz.   See  IIa. 

Studies  on  cellulose.     Parker.     See  V. 

Analysis  of  bauxite.     Martin.     See  VII. 

Radiations  from  uranium  solutions  and  determination  of 
radium  by  a  radioactive  method.     Michiels.    See  VII. 

Sources  of  error  in  the  platinum  assay.     St.  Rainer.     See  X. 

Determination   of  mercury   as   metal   by   the   dry    method. 
Cumming  and  MacLeod.     See  X. 

Theoretical  basis  of  Polenske's  "  difference  values  "  of  fats. 
Bomer  and  Limprich.     See  XII. 

Detection  of  pine  oil  in  oil  of  turpentine.     Utz.      See  XIII. 

Determination   of  the   viscosity   of  rubber   solutions.     Pol. 

See  XIV. 

Invert  sugar  and  methods  of  determining  sugar  in  the  beetroot. 
Saillard.     See  XVII. 

Determination  of  water  in  cane  molasses.    Pellet.    See  XVII. 

Choice  of  solvent  and  method  of  cold  extraction  for  the 
determination  of  hop  bitter  substances.  Seibrisrer.  See 
XVIII. 

Direct  determination  of  water  in  foods,  etc..  by  distillation. 
Michel.     See  XIXa. 

Determination  of  formic  acid  in  foods.     Fincke.     See  XIXa. 

Behaviour  of  calcium  and  magnesium  salts  with  soap  solu- 
tions, and  the  determination  of  hardness  of  wafer.  Masters 
and  Smith.     See  XTXb. 


Determining    nitrites    in 


potable 
XIXb. 


waters.     Lombard.     See 


Colourimetric  determination  of  small  quantities  of  manganese 
in  water.     Haas.     See  XIXb. 


.     A.    Philip    and 

Pats.  27,281,    Dee.  .I. 
July  4.  1912. 


Patents. 

Comhustible  gases  ;  Detectors  of 
L.  J.  Steele,  Portsmouth.  En« 
1911  ;    14C.9,  Jan.  IS.  and  15,677, 

The  patents  relate  to  apparatus  in  which  a  wire  is  adapted 
to  be  heated  by  the  catalytic  combust  ion  <>f  t  he  oombusl  ible 

Cases  in  the  atmosphere  tested,  and  to  give  an  judical  ion 
by  electrical  means,  such  apparatus  being  described  in 
Eng.  Pats.  22,129  of  1906  and  5142  <»f  1910  (see  this  .1.. 
1907,1212).  The  apparatus  is  in  a  portable  form,  and 
the  win-  is  arranged  in  a  relatively  large  chamber  which 
he  filled  with  the  atmosphere  to  be  teste,!  so  that  the 
wire  takes  its  supply  by  natural  draught  from  this  sample 
atmosphere  and  is  unaffected  by  draughts  in  the  mine,  ox 


by  fluctuations  in  the  supply.  In  a  modification,  the 
casing  containing  the  wire  has  lateral  openings  at  top  and 
bottom  at  the  same  side,  leading  to  a  similar  chamber 
through  which  the  mine  air  passes.  The  wire  constitutes 
a  Wheatstone  bridge,  two  of  the  arms  being  eatalytically 
active.  The  indicator  consists  of  a  portable  galvanometer, 
and  the  apparatus  may  be  connected  up  with  the  battery 
of  a  miner's  lamp. — A.  T.  L. 

Combustible    gases;     Detectors    of .     A.     Philip    and 

L.  J.  Steele,  Portsmouth.  Eng.  Pats.  3002,  4003  and 
4004  of  1913,  dates  of  appl.,  Dec.  5,  1911.  Jan.  18,  and 
July  4,  1912. 

In  portable  apparatus  using  the  current  from  a  miner's 
lamp,  as  described  in  the  preceding  abstract,  the  E.M.F. 
of  the  current  varies  and  the  strength  of  the  current  is  so 
limited  that  special  arrangements  must  he  made  in  order 
to  obtain  the  necessary  sensitiveness.  A  variable  resist- 
ance is  provided  in  series  with  the  battery,  and  is  adjusted 
before  making  a  test,  so  that  a  standard  current  is  obtained 
through  the  bridge  ;  for  this  purpose  the  connections  are 
arranged  so  that  this  current  is  indicated  by  a  deflection 
of  the  galvanometer,  the  catalytic  wires  being  in  a  shunt 
circiiit  through  which  only  a  small  current  passes  which 
does  not  heat  the  wires  to  the  temperature  at  which 
they  are  active.  The  resistance  having  been  adjusted, 
the  current  from  the  battery  is  caused  to  flow  through 
the  bridge  in  order  to  test  the  gas.  The  active  and 
inactive  wires  of  the  bridge  are  so  chosen  as  regards  their 
length,  section,  specific  resistance,  temperature  coefficient 
and  emissivity,  that  over  a  small  range,  a  given  change  of 
voltage  will  cause  the  same  percentage  change  of  resist- 
ance in  each.  For  this  purpose  a  catalytic  wire  of  platinum 
or  palladium  may  be  coated  electrolvtically.  for  example 
with  gold,  to  vary  its  emissivity  or  to  render  it  inactive, 
or  it  may  be  kept  at  a  temperature  at  which  it  is  inactive. 
Catalytic  wires  of  a  porous  nature  may  he  used,  made  by 
squirting  an  alloy  or  a  mixture  of  the  powdered  metal  and 
a  binder,  as  in  the  manufacture  of  lamp  filaments. — A.  T.  L. 

Gases;      Apparatus     for     analysing .     O.      Hiifner, 

Friedenau.  Germany.     Eng.  Pat.  11,679,  May  16,  1912. 

In  an  automatic  recording  apparatus  for  analysing  flue 
gases,  etc.,  by  means  of  absorption,  in  which  the  gas 
to  be  tested  is  alternatelv  sucked  into  a  holder,  d.   by 


t=T\ 


z- 


means  ..f  a  hydraulic  pumping  device  and  discharged  into 
an  absorption  vessel,  •»/.  and  automatic  recorder,  ».  the 
volume  ,.f  the  vas  sample  is  maintained  eoottanl  and  the 
pressure  i>  maintained  at  atmospheric  by  means  of  an 
equalisation  tube,  e,  connected  at  the  rero  point,  o,  oJ  the 
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holder,  d.  and  loading  into  the  siphon,  /.  When  the 
siphon  discharges,  an  excess  of  floe  gas  is  drawn  through 
the  holder,  d.  and  passes  through  the  tube,  i.  into  the 
siphon  which  becomes  rilled  with  flue  gas  at  atmospheric 
pressure,  after  which  water  from  the  supply  pipe,  a,  rises 
in  the  tul>e.  c,  and  cuts  off  the  required  volume  of  gas  on 
reaching  the  point,  o.  An  enlargement,  is,  is  provided 
in  the  pipe.  ".  to  render  the  apparatus  independent  of 
fluctuations  of  pressiue  in  the  water-supply  pipe.  z.  The 
unabsorbed  uas  from  the  recording  vessel,  u.  is  discharged 
through  the  U-tuhe,  <.— H.  H. 

•    or    gaseous    mixture  ;     Apparatus   for    automatically 

analysing  a lolumctricalhj  and  recording  the  same. 

F.    K.    Woodroffe.    Liverpool,    and    H.    YV.    Boultbee, 
Whitby.  Cheshire.     Eng.  Pat.  6039,  Feb.  29,  1912. 

The  apparatus  comprises  a  multiple  mechanically  driven 
cam  wheel,  a  pump,  a  multiple  stop-cock  or  valve,  a  carbon 
dioxide  absorption  apparatus,  and  a  valve  recording 
apparatus  with  rotating  drum.  The  cam  wheel  drives  the 
pump  and  rotates  the  stop-cock  by  means  of  ratchet  gear. 
By  a  suitable  arrangement  of  the  projections  on  the  cam 
wheel  the  gas  is  sucked  into  the  pump,  brought  to  atmo- 
spheric pressure,  driven  to  the  absorber,  and  then  measured. 

— G.  W.  McD. 

Calorimft'r.  J.  R.  Bibbins,  Assignor  to  The  Colonial 
Trust  Co.,  Pittsburgh,  Pa.  U.S.  Pat.  1,055,699,  March 
11,  1913. 

The  thermal  units  developed  in  the  calorimeter  are 
indicated  by  an  electrical  device,  which  consists  of  a 
variable  resistance  in  combination  with  a  source  of  con- 
stant potential.  The  variation  in  the  resistance,  which 
consists  of  a  tube  containing  at  one  end  a  liquid  of  high 
resistance  and  at  the  other  a  liquid  of  lower  resistance,  is 
obtained  by  altering  the  relative  proportions  of  the  two 
resisting  liquids  and  this  is  effected  by  means  of  sensitive 
liquid  thermometers. — W.  H.  C. 

Qas-analjfring  apparatus.  L.  Sanders,  Assignor  to  Sarco 
Fin-1  Saving  and  Engineering  Co..  New  York.  U.S.  Pat. 
1,056,420,  March  11,  1913." 

See  Eng.  Pat.  1683  of  1911  ;  this  J.,  1912,  560.— T.  F.  B. 

Alh<iminim*ter.     A.    Kwilecki,    Breslau,    Germany.     U.S. 
Pat.  1,056,913,  March  25.  1913. 

Bag.  Pat.  1  1.72"(,f  l!tl  1  ;this.J.,  1911,  1093.— T.  F.  B. 

inn  hardness;    Apparatus  for .     J.  Kirner,  Stutt- 

ua:  nor    to    Norma    Compagnie    6.    m.    b.    H., 

innstatt-Stuttgart,  I  :•  rmany.  U.S.  Pat.  1,057,850, 
April  1.  1913. 

Pal    28,283  d  1910  :  this  J.,  1911,714.— T.  F.  B, 
XXIV. -MISCELLANEOUS  ABSTRACTS. 

!'  ibUUp     of .     Emulsin     and 

iMurr,*id(.     E.     Bourquelot     and     E.     Verdon. 
L,  L913,  156,  957—959. 

If  equimolecular  solutions  of  (1)  dextrose,  and  (2)  p- 

thylglocoside,  in  aqueoui  methyl  alcohol,  are  treated 

with    emussm,    a    condition    of    equilibrium    is    finally 

attained,  the  same  in  both  eases.     Hence  the  reversible 

n  of  emulam,  which  has  already  been  demonstrated 

,  •  thylglocoside  (see  this  J.,  1912,  730  and  woo i, 

m  proven  for  ^-methylghicoside.     Tin    strongei  i  b<- 

aqueous    methyl   alcohol   employed,   the    higher    is   the 

proportion  of  glucoaide  to  dextrose  in  the  equilibrium 

mixture.      \'ariation  of  th<-  quantity  of  ernul-in  used,  has 

no  influence  on  the  final  state  of  equfflbrium,  but  affects 

the  rate  at  which  it  is  attained, — J.  H.  L. 
Iron  bacterium  ;     I 


.     K.  M.  Mumford     Chem. 
Proe.,  1913,  29,  79. 

■w  bacillus  has  been  isolated  from  the  Bridgewatei 

Canal    tunnels    at    Wor-]<y,    Lancashire.    The    bacilhis 

gnated  by  the  laboratory  number,  M7  i  specific 

action  on  solutions  containing  iron.     The  organism  is  a 


facultative  aerobe,  and  the  action  on  iron  solutions  varies 
as  the  conditions  are  aerobic  or  anaerobic.  Under  aerobic 
conditions  the  iron  in  solution,  whether  ferrous  or  ferric, 
is  precipitated  as  ferric  hydroxide.  Under  anaerobic 
conditions  neither  ferrous  nor  ferric  solutions  are  preci- 
pitated, but  ferric  hydroxide  already  precipitated  biologi- 
cally or  chemically  is  dehydrated  and  reduced  to  bog-ore. 
In  Nature  these  t  wo  act  ions  are  symbiot  ie,  and  are  probably 
the  cause  of  the  deposits  of  bog-ore  hitherto  attributed 
to  higher  bacteria  alone.  An  enzyme  has  been  separated 
from  the  organism  by  the  usual  methods,  and  all  the 
chemical  reactions  of  the  living  organism  have  been 
reproduced  by  the  enzyme.  The  optimum  of  the  enzyme 
is  70°  C.  Neither  the  specific  action  of  the  organism  on 
iron  solutions  nor  the  enzyme  are  produced  in  the  absence 
of  nitrogen  in  the  medium.  The  enzyme  is  a  complex 
substance  containing  amino-groups,  but  the  basicity  of  the 
enzyme  to  acids  bears  no  relation  to  the  precipitating 
power.  The  organism  is  a  short,  round-ended  bacillus, 
2  microns  by  0-4  micron  in  size.  It  exhibits  a  varying 
motility  and  forms  endospores  and  involution  forms. 
It  grows  well  on  ordinary  media,  the  growth  of  greenish- 
brown  nodules  on  potato  being  characteristic. 


Books  Received. 

Proceedings  of  the  Twenty-eighth  Annual  Con- 
vention of  the  Association  of  Official  Agricultural 
Chemists,  held  at  Washington,  D.C.,  Nov.  20 — 22,  1911. 
Edited  by  H.  W.  Wiley,  with  the  collaboration  of 
A.  L.  Pierce.  U.S.  Dept.  Agric,  Bureau  of  Chemistry, 
Bull.  152,  Oct.  9,  1912.  Government  Printing  Office, 
Washington.     1912. 

This  volume,  9J  by  5-Jf  ins.,  contains  the  reports  of  the 
referees,  etc.,  the  recommendations  and  resolutions  of  the 
Association,  the  President's  address,  a  list  of  the  officers 
and  referees  of  the  Association  for  1911 — 1912,  and  an 
alphabetical  index.  It  contains  254  pages  of  subject 
matter  and  4  illustrations. 

Tests  of  Structural  Timbers.  By  McGarvey  Cline 

and  A.  L.  Helm.     U.S.  Dept.  Agric,  Forest  Service, 

Bull.     108,     Sept.     23,     1912.  Government    Printing 
Office,  Washington.     1912. 

A  volume,  9 J  by  5$  ins.,  containing  123  pages  of  subject 
matter,  29  illustrations  in  the  text,  and  7  plates.  It  deals 
with  tests  of  the  longleaf  pine  (Pinus  paluslris),  the  short- 
leaf  pine  (P.  echinata),  the  loblolly  pine  (P.  taeda),  the 
Douglas  fir  (Pseudotsuga  laxifolia),  the  western  hemlock 
(Tsuga  heterophylla),  the  western  larch  (Larix  occidentalis), 
the  redwood  {Sequoia  sempervirens),  the  Norway  pine 
(P.  resinosa),  the  tamarack  (Larix  laricina),  and  the  red 
and  white  spruce  (Picea  rubens  and  canadensis). 

Traite  de  Chimie  Minerale.  Par  H.  Erdmann.  Direc- 
teur  de  l'lnstitut  de  Chimie  Minerale  de  la  Technische 
Hoehschule  de  Berlin.  Ouvrage  traduit  sur  la  5 
edition  allemande,  par  A.  Corvisy,  Tomo  Premier. 
Introduction  a  la  Chimie  et  Mctalloklcs.  Librairie 
Scientifiquo  A.  Hermann  et  Fils.  6,  rue  do  la  Sorbonne,  6. 
Paris,  (Ve),  1913.     Price  12  fr. 

Volume  (9J  by  (>\  ins.),  containing  551  pages  of  subject 
matter  with  243  illustrations  and  2  coloured  plates,  also 
a  table  of  contents.     The  classification  of  the  text  is  as 
follows:  Part  I.     Introduction.     I.  Preliminary  notions 
as  to  number,  me;i  are,  and  weight.     II.  The  three  states 
of  aggregation.     IN.   Calorific    energy,    molecular  move- 
inent.  and  gaseous  pressure.    Measurement  of  temperate 
IV.  Conductivity  and  ionisation.     V.  Nature  of  chemical 
age,  and  the  fundamental  laws  involved.     VI.  Atomic 
and    molecular    theory.     VN.    .Methods      of   determining 
atomic  and  molecular  weights.     VIII.  Volumetric  relations 
in   the   combination   of  gaseous  elements.     IX.    Valeni  v 
and    affinity.      X.     Regular    forms    of    solids.     Part    XL 
Metalloids.      I.  General    properties  and   classification. 
II.  Principal  gases  (O,  II,  N,).     III.  Rare  eases  (He,  Ns, 
Ar,    Kr,    Xe).     IV.    Sulphur   group.     V.    Halogens.     VJ. 
Phosphorus    group.     VII.   Carbon   group,   including  ger- 
manium. 
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THE  MANUFACTURE  OF  SULPHITE  PULP. 

BY    F.    M.    WILLIAM-. 

The  writer  has  invest  gated  the  availability  of  woods, 
other  than  spruce  and  hemlock,  for  sulphite  pulp  making, 
and  it  Is  to  be  noted  that  several  of  these  offer  considerable 
promise.  Hardly  an  issue  of  the  technical  trade  papers 
passes  without  mentioning  some  new  raw  material  for 
paper  making,  such  as  bagasse  or  sugar  cane  refuse,  waste 
flax,  cactus  fibre,  bamboo,  cotton  seeds  hulls,  corn  stalks, 
etc.,  but  in  my  opinion  none  of  these  materials,  which 
must  necessarily  be  gathered  in  loose  form,  will  ever  be 
available  commercially,  at  the  present  prices  of  paper,  so 
long  as  it  is  possible  to  obtain  cellulose  in  the  compact 
form  in  which  it  is  found  in  a  spruce  log,  which  may  be 
felled  and  floated  hundreds  of  miles,  if  necessary,  to  the 

mill. 

The  next  raw  material  essential  to  the  manufacture  of 
sulphite  pulp  is  "  lime."'  Only  in  certain  localities  is  "  lime" 
found  of  proper  type,  which  contains  a  sufficiently  high 
percentage,  say  38—40  per  cent,  of  magnesium  oxide. 
Ordinary  building  lime  or  high  calcium  lime  will  not 
answer,  for  the  reason  that  in  the  cooking  process  the 
sulphite  bases  are  largely  converted  into  sulphates. 
Calcium  sulphate,  being  an  insoluble  compound,  is  not 
easily  washed  out  of  the  pulp  and  also  clogs  up  the  acid 
system,  while  magnesium  sulphate  being  soluble  does  not 
give  this  trouble.  Soda  and  other  bases  have  been  used, 
but  the  cost  is  prohibitive  compared  with  that  of  lime  and 
magnesia.  Canadian  magnesite  deposits  will  undoubtedly 
become  available  for  this  purpose.  It  will  be  necessary,  how- 
ever, to  develop  this  industry  under  favourable  conditions 
of  mining  and  transportation  in  order  to  reduce  the  cost 
of  the  calcined  magnesia  to  somewhere  near  §6.00  per 
ton  at  the  mill,  to  compete  with  the  present  magnesian 
lime. 

Sulphur,  the  next  item  in  the  list  of  raw  materials,  was 
for  years  almost  exclusively  imported  from  Sicily,  but  now 
a  large  proportion  is  obtained  from  Louisiana.  Beyond 
a  comparatively  high  water  content  at  times,  which  must 
be  watched  by  the  sulphite  pulp  manufacturer,  this 
sulphur  is  of  remarkable  purity,  averaging  about  99-5 
per  cent.  pure. 

Briefly  the  manufacture  of  sulphite  pulp  consists  in 
■cooking  the  chipped  wood  in  a  suitable  container,  called 
a  digester,  in  a  sulphurous  acid  solution  of  lime  and  mag- 
nesia. This  operation  dissolves  the  resinous  and  ligneous 
constituents  of  the  wood  which  hold  the  fibre  or  cellulose  to- 
gether, the  fibre  remaining  as  soft  pulp  after  removal  of 
the  soluble  material  by  washing. 

The  successive  steps  in  the  manufacture  of  sulphite 
pulp  may  be  enumerated  as  follows  :  Preparation  of  the 
wood,  acid  making,  cooking,  washing,  screening  and 
lapping. 

Preparation  of  the  wood. — The  stick  or  log  is  first  cut 
upon  gang  saws  or  slashers  into  2-ft.  lengths.  In  the  ca  e 
of  peeled  wood  the  bark  is  removed  by  hand  while  green. 
In  the  case  of  "  rossed  "  wood  the  bark  is  removed  by 
holding  the  2-ft.  stick  against  the  face  of  a  revolving  disk 
barker.  During  this  operation  the  stick  itself  is  revolved 
either  by  hand  or  by  an  automatic  attachment.  Portions 
of  the  bark,  deeply  ingrowing,  should  be  cut  out  by  hand. 
otherwise  there  is  a  largo  waste  of  wood  in  going  to  the 
necessary  depths  upon  the  barker,  for  at  best,  Hi'1  waste  in 
rossing  or  barking  is  enormous,  averaging  as  high  as  from 


20 — 35  per  cent,  of  the  total  wood.  Several  types  of 
barkers  have  been  designed  with  a  view  to  reducing  this 
enormous  rossing  loss,  among  which  might  be  mentioned  the 
Green  Bay  barker,  in  which  the  knives  instead  of  being 
placed  upon  the  flat  side  of  the  revolving  disk  are  placed 
upon  the  edge  and  as  the  wood  is  moved  forward  and  at  the 
same  time  rotated  in  contact  with  these  edge-knives,  the 
irregularities  of  surface  are  followed.  Peeled  wood,  however, 
while  not  showing  so  large  a  waste,  brings  from  §1.50  to 
S2.00  a  cord  less  than  the  "  rossed  "  wood  for  the  reason 
that  the  sap  underneath  the  bark  quickly  discolours  and 
stains  upon  exposure  to  the  atmosphere. 

Too  much  cannot  be  said  of  the  importance  of  cleanliness 
in  the  preparation  of  the  wood,  if  it  is  desired  to  make  a 
high-grade  pulp.  The  dirt  from  the  black  butt  end  of  a  stick 
orrotten  heart  will  never  be  removed  from  the  pulp  by  any 
process  of  cooking  or  screening,  and  will  spoil  more  good 
paper  than  that  stick  was  worth.  It  is  a  popular  idea  among 
some  manufacturers  that  dirty  methods  may  prevail  in 
the  wood-room  and  by  relying  upon  the  screens  afterward* 
to  remove  the  dirt,  clean  "pulp  may  be  made ;  this  is  not 
true. 

The  next  step  in  the  preparation  of  the  wood  is  reducing 
it  to  chips.  In  this  operation  the  stick  is  held  endwise 
and  diagonally  against  the  face  of  a  revolving  disk  with 
knives  so  placed  as  to  reduce  to  chips  of  from  h  to  J  m. 
in  length.  From  the  chipper  the  chips  are  conveyed 
usually  by  means  of  a  belt  conveyor  to  the  chip-bin 
located  at  the  top  of  the  sulphite  mill  and  over  the 
digesters.  . 

Acid  making.— This,  as  noted  above,  is  a  solution  of  the 
bisulphites  of  calcium  and  magnesium  containing  free 
sulphurous  acid.  The  sulphur  dioxide  is  obtained  by 
burning  either  sulphur  or  iron  pyrites.  Sulphur,  although 
more  expensive,   is   more  generally  used  in  Canada  that 

pvrites. 

However,  in  foreign  countries,  for  example,  Germany 
and  Sweden,  pyrites  has  for  some  time  been  successfully 
used.  The  advantages  in  favour  of  sulphur  are  that  it 
is  much  easier  to  obtain  a  stronger  and  more  uniform  acid. 
However,  several  companies  in  the  United  States  are  now 
burnincr  pyrites  successfully  and,  I  believe,  with  marked 
economy  over  sulphur.  Probably  the  last  and  most 
practical  form  of  burner  is  that  designed  and  installed  by 
the  Pvrites  Engineering  Co.,  of  Carthage,  N.\.,  which 
consists  of  a  rotary  cylindrical  tube  burner  with  an  aux- 
iliary sulphur  burner,  the  latter  to  be  used  only  with  lean 
pvrites  ore  which  is  not  self-burning.  This  type  of  burner 
used  in  connection  with  a  special  form  of  tower  absorption 
system  shows  excellent  promise,  and  where  installed  is 
giving  satisfaction  and  showing  marked  economy. 

Th?  original  form  of  sulphur  burner  was  of  the  low  flat 
tvpe  receiving  its  oxvgen  for  combustion  upon  the  surface. 
With  the  entrance  of  Louisiana  sulphur  into  the  field  it 
was  found  that  the  flat  burner  did  not  give  the  be^t  result! 
owin-  to  the  tendencv  of  an  oily  film  to  form  upon  the 
surface,  thereby  retarding  combustion.  To  overeomettus 
objection  several  rotary  burners  haye  come  into  general 
use,  the  best  known  of  these  being  the  Stel.l-.ns  and  tin 
Tromblev-Paul  burners. 

Careful  chemical  supervision  and  control  of  the  burner 
ga*es  is  essential,  as  the  highest  efficiency  of  any  type  of 
turner  can  only  be  obtained  by  careful  n «DhMO  h  ' 
airsunnlv  based  upon  regular  analyses  of  the  gas  .1.  liw««i. 
I  have  often  found  the  burner  gases  to  contain  only  pet 
en?:  of  sulphur  dioxide,  which,  by  proper  reguUvtaon  of  the 
dampers  and  firing  conditions,  was  eaurj   trough!  np 

AnVxTe-ive  amount  of  air  used  in  burning  the  sulphur 
produces sulphuric  anhydride  which  causes  much  trouUe 
n  Ling  or  clogging  the  acid  system  and  <>-;;  '   ;-"      , 
soluble  sulphate-.     Too  little  «r  on  the  other  hand, 

result  in  volatilisation  of  the  sulphur. 

The  «IS  after  leaving  the  burner  hi   fesi   a.r.-u.MY.l   h 
pJ'L-.hrongl.  a  stack  or  line  of  ea<t  iron  pip,,  after  *  hub 
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it  is  further  cooled  by  passing  through  tead  pipes  surrounded 
by  water  from  which  the  gas  passes  to  the  absorption 
system. 

There  are  three  general  types  of  absorption  Bystems, 
the  continuous,  the  intermittent  or  dumping  system,  and 
the  tower  system.  In  the  eontinuous  system  the  gas  is 
admitted  at  the  bottom  of  a  series  of  tanks,  or.  in  the  ease 
of  the  Barker  system,  compartments  in  a  single  tank,  into 
which  a  solution  of  slaked  magnesium  lime  or  milk  is 
introduced.  The  rate  of  flow  of  incoming  lime-water  and  out- 
going finished  acid  are  under  sueh  relative  control  as  to 
produce  continuously  a  cooking  acid  of    desired  strength. 

Of  the  intermittent  or  dumping  systems,  one  type 
comprised  three  tanks  on  .successive  Levels  so  that  the  lime 
water  contained  in  the  top  tank  will  How  by  gravity  into 
the  lower  tanks  in  the  descending  series.  The  make-up 
or  bottom  tank  is  tilled  with  lime  water  to  the  proper  level, 
this  tank  bcinsr  provided  with  an  agitator;  the  gas  is 
admitted  at  the  bottom  and  caused  to  pass  into  the  solution 
by  means  of  a  vacuum  pump  connected  with  the  outlet 
of  the  second  tank.  The  gas  is  in  this  way  admitted 
until  the  dilution  clears  and  shows  the  proper  strength 
by  test,  after  which  it  is  pumped  over  to  the  storage 
tank.  The  lower  tank  is  again  tilled  to  proper  level  from  the 
upper  tank  with  the  solution  which  has  become  partially 
saturated  with  gas  which  has  escaped  absorption  in  the 
previous  make,  and  the  operation  is  now  repeated. 
<  >ne  of  the  latest  developments  in  the  construction  of  acid 
-y-tems  is  that  recently  brought  out  by  the  Stebbins 
Engineering  Co.,  built  of  reinforced  concrete,  thereby 
rooming  the  trouble  due  to  leakage  and  decay  of  wooden 
tank<.  It  has  a  high  absorption  efficiency  due  to  the  fact 
that  a  series  of  baffle-plates,  placed  in  a  horizontal  plane 
and  extending  the  full  width  of  the  tank,  cause  the  gas  to 

—  in  a  thin  sheet  up  through  the  lime  water. 

The  third  and  last  type  of  acid  system,  known  as  the 
tower  system,  consists  of  one  or  more  towers  from  60  to 
100  ft.  or  more  in  height  filled  with  limestone.  The  cooled 
from  the  burner  is  admitted  to  the  bottom,  while 
a  shower  of  water  enters  at  the  top,  and  the  sulphurous 
acid  formed  reacts  with  the  stone  giving  the  desired 
bisulphite  solution  .  In  the  tower  system  recently  designed 
by  the  Pyrites  Engineering  Co.,  and  installed  at  the  Hinckley 
Fibre  Company's  plant,  ihe  tower  constructed  of  re- 
inforced concrete  is  made  in  nine  compartments  arranged 
in  series.  By  pumping  the  weaker  acid  from  the  first 
absorption  to  the  top  of  the  second  compartment  and  so  on, 
it  is  possible  to  obtain  an  acid  of  any  desired  strength. 

The  advantages  of  the  tower  acid  system  compared  with 
the  lime  wa'  dm  lie  in  the  fact  that  unburned  stone 

may  be  used  instead  of  calcined  lime,  also  much  less  power 
is  used  by  the  centrifugal  pressure  pump  to  force  the  gas 
up  through  the  towers  than  is  used  by  the  high  pressure 
vacuum  pumps  necessary  to  draw  the  gas  through  the 
lime  water  absorption  tanks. 

After  making  the  arid  by  any  of  the  systems  above 
d'-<rib<-d  it  is  pumped  ov<  r  into*)  storage  tank  where  it  is 
further  enriched  by  the  addition  of  fjas  given  off  from  the 
diaester  during  the  process  <>f  cooking. 

The  composition  of  th<-  acid  used  in  cooking  by  the  quick 

Book   process  van  -  somewhat  in  different  mills,  but  the 

following    may    be    tak<n   as   a   typical   analysis: — Lime, 

dphur    dioxide,    free,    2-65    per   cent., 

eon>bused  1*15  pet  cent. 

Choking. — There  are  two  general  processes  of  cooking, 
one  known  as  the  quick  cook  process  "f  making  sulphite 
and    the    other    the    slow    cook    or   Mitseherlieh    process. 

Mrclern  practice  usually  combines  elements  of  both. 
The  digesters  in  which  the  pulp  is  cooked  are  upright 
-hell-  of  varying  liiainriUm  up  to  16  or  18  ft.  and  from 

0  ft.   bjgh  with  conical  ends  and  flanffd  openings 

at  the  tow  upon  which  the  cover  is  securely  bolted. 

The  proper  lining  of  the  digester,  while  apparently  a 

simple  detail  in  itself,  has  given  more  trouble  and  caused 
more  serious  thought  than  any  other  point   in  the  manu- 
m     of      sulphite      pulp.  Formerly     the     oonunotl 

practaee  was  to  line  the  eritjre  interior  of  the  digester  with 
lead,  inside  which  an  acid  %  brick  and  cement  course 

was  laid.  In  addition  to  the  had  lining  being  an  expensive 
and    a    laborious    Operation,    it    was    found    not    entirely 


satisfactory,  as  the  lead  would  creep  and  buckle  from  the 
effect  of  the  changes  in  temperature  to  which  it  was  exposed. 
It  has  been  found  thoroughly  practical  to  do  away  with 
the  lead  lining  by  first  laying  up  a  course  of  acid  proof 
brick  with  cement  composed  of  litharge  and  glycerin. 
This  method  of  lining  a  digester  has  been  the  subject  of 
much  litigation  and  forms  the  basis  of  the  well  known 
Russell  digester-lining  cases. 

In  the  first  or  quick  cook  process  the  digester  is  filled 
with  chips,  the  acid  or  bisulphite  solution  run  in  until 
the  digester  is  filled,  after  which  direct  steam  is  admitted 
gradually,  with  the  relief  valve  at  the  top  of  the  digester, 
partially  opened  until  a  pressure  of  75  to  80  lb.  is  obtained. 
The  operation  is  continued  from  7 — 9  hours  or  until  the 
wood  is  throughly  disintegrated,  after  which  a  valve  is 
opened  at  the  bottom  of  the  digester  and  the  pulp  is  blown 
into  largo  tanks  with  perforated  false  bottoms,  known  as 
blow-pits,  and  washed  with  a  hose  from  the  top. 

The  resinous  or  ligneous  matter  of  the  wood  which 
has  been  rendered  soluble  by  the  cooking  operation  is 
drained  and  washed  in  the  blow-pits  and  is  known  as 
waste  liquor.  There  is  an  enormous  quantity  of  this 
material,  as  the  cellulose  portions  of  the  wood  form  only 
about  50  per  cent,  of  its  total  composition  and  the  writer's 
own  experience  has  shown  this  waste  liquor  to  contain 
about  |  of  a  lb.  of  soluble  resinous  ligneous  material 
and  mineral  matter  per  gallon  of  liquor. 

After  draining  and  washing  in  the  blow-pits,  sufficient 
water  is  added  to  reduce  the  pulp  to  such  a  consistency 
that  it  will  pass  through  a  pipe  either  to  a  storage  tank 
or  directly  upon  the  screens,  which  are  made  up  of  hori- 
zontal brass  or  bronze  plates  perforated  with  narrow  slits 
0  009  inch  to  0  014  inch  wide.  Formerly  these  screen 
boxes  were  placed  horizontaDy,  but  the  more  modern 
screens  are  slightly  inclined  doing  away  with  the  necessity 
of  hand  or  mechanical  scraping  to  remove  the  coarse 
material  which  will  not  pass  the  screens. 

After  screening,  the  pulp  is  run  to  a  storage  or  stock 
chest  end  is  then  pumped  to  the  wet  machine,  where 
by  passing  between  prc?s  rolls  upon  a  felt,  sufficient  water 
is  removed  to  form  a  sheet  containing  from  60  to 
65  per  cent,  of  moisture.  The  sheet  of  pulp  is  now  folded 
into  bundles  or  laps  and  is  ready  for  use  in  the  manufacture 
of  paper.  For  economy  in  freight  and  transport,  espe- 
cially upon  long  hauls,  or  for  export,  the  moist  pulp  is 
run  over  a  series  of  dryers  which  reduces  the  moisture 
content  to  practically  the  air-dry  basis.  Dry  pulp  for 
shipment  to  other  countries  is  usually  perforated  or 
mutilated  in  order  to  avoid  the  customs  classification  of 
manufactured  paper  or  pulp  board. 

The  proper  and  accurate  determination  of  the  moisture 
in  wet  pulp  is  an  important  matter,  as  millions  of  dollars' 
worth  of  this  commodity  are  usually  bought  and  sold  with 
settlements  based  upon  the  air-dry  content.  The  slip- 
shod methods  of  testing  prevailing  in  some  mills  are 
criminal  and  it  is  not  surprising  to  find  constant  friction 
between  buyer  and  seller  over  moisture  tests. 

The  proper  selection  of  an  average  sample  from  the  lap 
is  important.  A  strip  should  be  cut  the  entire  width 
of  the  press  roll,  as  this  eliminates  error  due  to  unequal 
pressure  at  the  ends  as  well  as  those  due  to  crowns  and 
grooves  in  the  rolls.  The  number  of  samples  taken  from 
a  car  should  be  large  enough  to  give  a  fair  average  and 
should  be  at  least  at  the  rate  of  one  sample  per  ton  of 
pulp.  The  samples  should  be  weighed  immediately  after 
taking  or  placed  in  air  tight  containers.  The  scales  for 
weighing  the  samples  should  be  accurate  to  within  0-1  per 
cent,  of  the  weight  taken.  Scales  are  often  used  in 
pulp  testing  upon  which  it  was  impossible  to  weigh  closer 
than  within  2  per  cent,  of  the  truth. 

Drying  the  samples  should  be  a  very  simple  operation 
in  a  properly  constructed  oven,  regulated  to  maintain 
a  temperature  of  from  212°  to  220°  F.  The  author  has 
seen  pulp  in  process  of  drying  on  tin:  dirty  floor  under 
the  sulphur  burners,  over  the  steam  boilers,  on  top  of  the 
•  ffioe    radiator,    find    samples    burnt   on   one   side   6nd 

on  the  other  leaning  against  the  old  box  stove,  (in  the 

other  hand,  in   many    mills  accurate   scales   and  modi 

ovens  hare  been  installed   and    proper  attention  is  given 
to  this  important  matter  of  testing. 


Vol.  XXXII.,  No.  9.] 


DONALD— MODERN  SHOE  POLISHES  AND  DRESSINGS. 


459 


In  the  Mitscherlich  or  slow  process  the  digester,  which 
may  be  either  horizontal  or  vertical,  is  heated  by  indirect 
steam  passing  through  coils  of  lead  or  copper  pipe  suitably 
arranged  inside.  This  process  has  the  advantage  of  better 
control  of  the  strength  of  the  acid  during  cooking  since 
it  is  not  diluted  by  the  condensation  from  the  steam.  A 
weaker  acid  is  used  and  longer  chips ;  in  some  cases  in  good 
German  practice,  these  are  2  in.  in  length.  The  time 
required  by  the  Mitscherlich  process  was  usually  48  hrs., 
but  it  has  besn  quite  materially  shortened,  especially  in 
American  mills.  The  operating  conditions  of  one  of  the 
largest    Mitscherlich   mills   in   Germany   are   as   follows  ; 

Cooking  Acid. 

per  cent. 

Total  sulphur  dioxide 4-4 

Free  „  ,,     2-66 

Combined,,  „     1-74 

Lime   1-52 

Length  of  chips  crushed,  2  in. 

Preliminary  steaming  of  chips,  1  hour. 

Time  required  to  bring  steam  in  coils  to  desired  pressure, 

8  hours. 
Total  cooking  time,  24  hours. 
Cooking  temperature,  266°  to  270°  F. 
Pressure  50  lb. 

The  digesters  are  not  blown  out  but  are  allowed  to  cool 
sufficiently  so  that  they  may  be  openend  at  the  bottom 
and  the  pulp  forked  out  by  hand.  This  operation  of 
cooling  and  removal  of  the  pulp  requires  about  8  hrs.  making 
a  total  time  consumed  of  from  32-36  hours  per  cook. 
The  pulp  after  cooking  is  drained,  washed,  screened  and 
lapped  in  a  manner  similar  to  that  described  above 
under  the  quick  cook  process. 

In  comparing  the  quick  cook  with  the  Mitscherlich 
process  it  is  found  that  Mitscherlich  pulp  possesses  a 
degree-  of  strength  of  fibre  which  it  is  impossible  to  obtain 
by  the  quick  cook  process. 

The  manufacture  of  sulphite  pulp  has  grown  to  an 
enormous  industry.  It  still  has  its  problems,  many  of 
which  we  trust  will  be  solved  in  the  near  future.  Some  of 
these  already  mentioned  may  be  summaried  as  follows  : — 
Permanence  of  supply  of  suitable  wood,  minimising 
rossiag  losses,  more  perfect  control  of  cooking  conditions, 
and  last'y  and  most  important  of  all.  the  profitable 
utilization  of  the  waste  liquor. 


Meeting  held  at  Montreal,  on  Friday,  March  2Sth,  1913. 


PROF.    E.    F.    ETJTTAN    IN    THE    CHAIE. 


MODERN  SHOE   POLISHES   AND   DRESSINGS. 

BY  DE.   J.  T.   DONALD. 

Dressings. — This  term  includes  all  preparations  used  in 
cleaning  or  renovating  boots  and  shoes  where  friction  is 
not  employed,  whether  the  result  be  a  gloss  or  not. 

By  far  the  most  important  and  widely  used  dressing 
is  "  Ladies'  dressing,"  so  called  because  of  its  very  general 
use  on  women's  and  children's  foot  wear  of  kid  and  goat 
leathers.  This  is  essentially  a  coloured  solution  of  shellac, 
borax  or  an  alkali  being  the  solvent  and  Nigrosin  the 
colouring  agent ;  a  little  glycerin  is  usually  added  to 
prevent  cracking  of  the  lac  and  to  preserve  the  softness 
of  the  leather.  When  applied  with  a  sponge,  there  is 
left  on  drying  a  thin  coating  of  coloured  shellac  having  a 
soft  and  pleasing  gloss. 

When  a  solution  of  soap  is  added  to  "  Ladies'  dressing," 
the  soap  overcomes  the  gloss  of  the  shellac  and  the  pre- 
paration is  now  "  Gun  metal  dressing."  This  in  the 
language  of  the  trade  "  does  not  dry  bright  but  gives 
to  the  article  a  dull  gun-metal  finish." 

Patent  leather  dressing. — This  is  usually  simply  an  oil 
such  as  olive  or  cotton-seed  under  some  high  sounding 
name,  or  vaseline,  or  a  white  wax  reduced  to  a  soft  paste 
l>y  means  of  turpentine.  The  application  of  any  of  those 
with  a  soft  cloth  brightens  the  gloss  of  the  leather  but  has 
no  effect  upon  cracks  in  the  enamel,  which  are  so  trouble- 
some in  this  style  of  leather. 


For  these  there  is  a  special  preparation  of  guncotton 
in  solution  in  amyl  acetate  coloured  with  a  spirit -soluble 
black  dye.  On  the  evaporation  of  the  solvent  there  is 
left  an  elastic  pad  of  cotton  filling  the  crack  and  adhering 
to  the  edges. 

Nappy  dressing  for  use  on  ooze,  suede,  nappy  and  castor 
leathers. — This  is  wood  alcohol  having  in  solution  a  colour 
insoluble  in  water.  The  alcohol  cleans  the  nap  of  the 
leather  and  on  evaporation  leaves  a  deposit  of  colouring 
matter  which,  being  insoluble  in  water,  does  not  markedly 
soil  damp  garments. 

White  leather,  as  in  military  belts,  claims  a  dressing 
for  itself.  The  pipe  clay  of  our  forefathers  is  etiU  in  use, 
sometimes  alone  and  sometimes  in  admixture  with  light 
magnesium  carbonate.  The  mixture  gives  a  lighter  and 
more  pleasing  white  than  does  the  clay  alone. 

Another  article  is  zinc  oxide  suspended  in  water  con- 
taining a  small  percentage  of  an  adhesive.  This  is  applied 
by  a  sponge  and  in  drying  leaves  a  layer  of  the  white 
pigment.  By  mixing  with  the  white  solids  a  small 
percentage  of  such  substances  as  lampblack,  umber,  red 
and  yellow  ochre,  we  have  preparations  for  canvas  shoes 
of  various  colours. 

Polishes. — These  constitute  by  far  the  most  important 
part  of  the  output  of  a  factory  both  in  volume  and 
money  value. 

The  shoe  polish  almost  universally  used  a  generation 
ago,  was  made  by  mixing  together  some  form  of  bone 
charcoal,  sulphuric  acid,  neatsfoot  or  other  oil,  and  molasses 
or  other  form  of  sugar  syrup.  The  carbon  imbedded  in 
a  paste  of  sulphate  of  lime  was  the  chief  factor  in  the 
polish  developed  by  friction.  Modern  shoe  polishes  are 
prepared  along  entirely  different  lines,  waxes  being  the 
bodies  responsible  for  the  polish  or  gloss. 

For  ordinary  leathers,  the  requirements  of  a  good 
shoe  polish  are,  that  it  shall  give  a  high  gloss  with  a 
moderate  friction,  shall  not  be  sticky  or  hold  dust,  shall 
be  waterproof,  and  shall  not  soil  clothing  that  may  come 
in  contact  with  the  6hoes. 

Carnauba  wax  with  its  hardness  and  high  melting  point 
is  the  basis  of  modern  friction  polishes.  The  cheaper 
candelillawax  may  to  a  certain  extent  replace  the  carnauba 
with  but  little  difference  in  the  quality  of  the  polish. 

There  are  two  chief  methods  for  working  these  waxes 
into  polish  : — The  wax  is  emulsified  by  boiling  in  a  solution 
of  borax.  The  product  is  known  as  white  stock.  If 
polish  is  to  be  in  the  form  of  paste,  the  white  stock  while 
hot  is  mixed  with  a  hot  solution  of  ordinary  laundry  soap 
and  sufficient  Nigrosin  to  give  the  desired  depth  of  colour. 
The  mixture  cools  as  a  soft  paste  that  may  readily  be 
applied  by  means  of  a  brush  or  sponge.  If  the  polish 
is  desired  in  the  liquid  form,  the  best  grade  of  Castille 
soap  is  used  ;  a  solution  of  this  variety  of  soap  does  not 
gelatinise.  Numerous  trials  have  6hown  that  no  matter 
how  dilute  the  soap  solution — a  satisfactory  liquid  cannot 
be  obtained  unless  Castille  soap  is  used.  Both  the  paste 
and  liquid  forms  are  widely  used.  With  a  moderate 
friction,  the  hard  waxes  held  upon  the  leather  by  the  soap, 
give  a  beautiful  and  very  desirable  polish. 

The  second  method  of  dealing  with  the  hard  waxes  is 
as  follows : — Carnauba  or  candelilla  or  a  mixture  of  the 
two  with  beeswax  and  ceresin  or  paraffin  is  dissolved 
in  hot  turpentine  and  mixed  with  very  finely  pulverised 
bone  charcoal.  When  properly  cooled  there  results  a 
firm  paste  that  spreads  rapidly  under  a  brush  or  sponge. 
When  this  mixture  is  poured  into  boxes  it  must  be  promptly 
cooled,  otherwise  there  is  a  separation  of  the  harder  waxes 
from  the  solvent,  the  result  being  a  granular  sloppy  mas6 
instead  of  the  firm  paste  desired.  If  the  harder  waxes 
alone  were  used  it  would  be  difficult  to  prevent  separation 
from  the  turpentine  on  cooling,  hence  the  admixture 
of  softer  waxes.  Beeswax  gives  also  a  toughness  or 
lack  of  shortness  to  the  paste  and  a  smooth  finish  that 
cannot  be  obtained  without  it.  These  softer  waxes  reduce 
the  gloss  available  from  the  carnauba  or  candelilla.  The 
use  of  bone  black  as  a  colouring  agent  is  an  attempt  to 
overcome  the  weakness  inherent  in  the  use  of  die  softer 
waxes  and  to  add  to  the  gloss  obtainable  from  the  waxes 
that  obtained  by  friction  of  the  bone  carbon. 

For  tan  leathers  the  same  goods  are  used  except  that  a 
brown  or  yellow  dye  and  pigment  replace  the  Nigrosin 
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and  bone  char.  The  application  of  tin'  ban  polish  is 
frequently  preceded  by  the  use  of  a  cleaning  solution 
to    remove  stains  ami  discolouration. 

A  popular  cleaner  is  a  muoilageof  gum  tragaoanth  con- 
taining a  small  percentage  of  oxalic  acid.  So  remarkable 
is  the  power  of  tragacanth  to  hold  water  that  this  article,  in 
appearance  a  thick  cream,  is  !)7  per  cent,  water,  gam  ami 
acid  constituting  the  remainder. 


Liverpool  Section. 


Meeting  hdd  at  the  University,  on  Wednesday,  Februari/  \2th, 

1913. 


PROF.    F.    G.    DONNAS    IX    THE    CHAIR. 


CHEMISTRY    APPLIED    TO    COAL    MINING. 

BY    DR.    JOHN    HARGER. 

Coals  are  conglomerates  of  four  classes  of  substances, 
humus  bodies,  resin  bodies,  carbon  residuum,  and  hydro- 
carl 


Humus  h 
Resin  bodie-    . . 
C'artK.n  residuum 
Hydrocarbons    . 


Approximate 
composition. 
i  H        O 


63 
79 
95-7 
n 


5-0  32 

10-1)  11 
2-:>        1-5 

2n+2  - 


Calori  fit- 
power  in 
Calories 


6470—6490 

9120—9140 

8670—8680 

12,000 


Calorific 
Intensity 


2C70    C. 
2250°  C. 


The  properties  of  a  coal,  and,  to  a  certain  extent,  the 
danger  or  safety  of  a  coal  mine,  depend  upon  the  relative 
pro|>ortion  of  these  four  cou<tituonts.  At  present  it  is 
only  possible  to  estimate  each  of  these  constituents 
approximately.  An  approximation  to  the  humus  bodies 
can  \»-  obtained  by  an  estimation  of  the  hydroscopic 
mol-ture  in  the  air-dried  coal,  taken  together  with  tho 
amount  of  oxygen  and  other  constituent.-.  The  true 
bodies  cat!  he  estimated  by  extraction  with  pyridine. 
The  composition  of  firedamps  and  more  especially  of 
the  inflammable  part  of  them  i-  of  great  importance,  the 
■nt  method  prescribed  by  the  Home  Office  being  only 
correct  when  the  inflammable  gas  is  pure  methane.  The 
method  i-  briefly  as  follows  :  The  carbon  dioxide  i-  first 
estimated  by  absorption;  the  inflammable  gas  is  then 
burnt  by  passage  over  a  hot  platinum  spiral,  the  com: 
tion  i-  measured  and  the  carbon  dioxide  formed  i-  absorbed. 
Tie-  volume  of  inflammable  gas  i  taken  to  be  half  the 
contraction  and  equal  to  the  volume  of  the  carbon  dioxide 
formed. 

assumption  that  the  inflammable  gas  i-  always  pure 

methane  i-  quite  incorrect.      It  i-  true  that    mo -t  of  it   La 

•lane   and    in  -ome  firedamps  there  appear    t.,  be  no 

r  inflammable  gas.      Bui  gas  i-  given  off  from  coal  for 

month-  aft'T  it  is  mined,  and  in  mine-  where  a  large  quantity 

d  i-  left  in  tl,  considerable  quantity  of  firedamp 

corner  off  therefrom.     In  mai  the  author  has  found 

quantities  of  heavy  hydrocarbons  in  thi-  firedamp. 

In  a  .-ample  of  air  containing  2\  per  cent,  of  inflammable 

."»   |xt  cent,   of  ethane   in    the    latter   might    pat       iin- 

;  by  the  present  method  of  analysis.     A  mixture 
inal  volume-  of  hydrogen  and  ethane  behave   on  <  ora- 
tion with  air  in  exactly  the   ante  way  a    pup-  methane, 

the  contraction  i-  twice  the  volume  of  tie-  carbon 

dioxide    formed.      Al-o    a     mixture    of    two    volume      of 

lene  and  1*33  volumes  of  hydrogen  gives  exacth  tie 

<•  voluri: 
All  th'  methane,  ethane,  ethylene,  and  hydrogen, 

have  been  found  in  firedamp-  by  P  '.)  cboff,  wheeler 


and  others,  whilst  from  some  coal  dusts  Bedson  has  sucked 
off  inflammable  gas  in  which  the  value  for  n  in  the  formula 
l'nH._.n+_,  was  as  high  as  4-4. 

A  mine  atmosphere  containing  2i  per  cent,  of  pure 
methane,  in  the  author's  opinion,  may  be  regarded  as 
quite  sate  if  coal  dust  is  absent,  but  one  with  2£  per  cent, 
of  firedamp  containing  hydrogen,  et  hylene,  or  heavy  hydro- 
carbons may  be  explosive,  even  without  dust. 

A  few  examples  of  analyses  of  firedamp  from  the  same 
mine  on  different  days  and  from  several  different  places 
are  shown  in  the  table.  It  will  be  seen  that  generally  there 
is  an  indication  ot  the  presence  of  higher  hydrocarbons,  and 
in  No.  12  of  hydrogen.  Recently  results  quite  similar 
to  those  given  in  the  table  were  found  in  another  mine, 
while  in  a  third  (a  new  mine  with  practical!}'  no  goaf)  the 
figures  agree  for  pure  methane  or  for  a  mixture  in  which 
the  higher  hydrocarbons,  if  present,  are  balanced  bv'  some 
hydrogen. 


Ratio, 

No.  of 

Contraction  on 

C02 

contraction  : 

analysis. 

combustion. 

formed. 

C02. 

1 

0-515 

0-262 

1-97 

o 

0-394 

0-199 

1-98 

3 

0-407 

0-203 

2-00 

4 

0-476 

0-238 

2-00 

5 

0-420 

0-216 

1-94 

6 

0-143 

0-073 

1-96 

7 

0-553 

0-282 

1-96 

8 

0-484 

0-241 

2-00 

9 

0-424 

0-224 

1-90 

10 

0-151 

0-076 

1-99 

11 

0-631 

0-336 

1-88 

12 

0-520 

0-220 

2-36 

13 

0-776 

0-402 

1-93 

14 

0-240 

0-122 

1-97 

15 

0-142 

0-080 

1-77 

16 

0-130 

0-077 

1-69 

17 

0-153 

0-081 

1-89 

18 

0-464 

0-253 

1-83 

19 

0-410 

0-212 

1-93 

20 

0-372 

0-197 

1-89 

Numerous  experiments  have  been  made  on  gases  sucked 
from  coals. from  various  seams.  The  coal  in  each  case 
was  put,  at  the  fresh  coal  face,  into  a  small  bottle  which 
was  then  closed  by  a  rubber  bung  having  a  hole  filled  with  a 
glass  rod.  At  the  laboratory  the  glass  rod  was  pushed  in 
by  a  tube  having  a  mercury  luted  stop-cock  ;  the  tube 
was  sealed  on  to  a  Topler  pump  and  after  the  rubber  stopper, 
etc.,  had  been  luted  with  mercury  the  bottle  was  exhausted. 
The  gas  was  pumped  off  from  time  to  time  until  practically 
no  more  came. 

In  one  experiment  the  first  sample  of  gas  obtained,  after 
absorption  of  carbon  dioxide,  showed  on  combustion 
28-3  per  cent,  contraction  and  180  per  cent,  carl  on 
dioxide  formed.  The  gas  was  diluted  with  fresh  air  for 
analysis. 

If  it  is  assumed  that  the  inflammable  gas  was  methane 
the  contraction  would  indicate  14-15  per  cent.,  and  tin 
carbon  dioxide  formed  18-00  per  cent. — a  difference  of 
3-85.  A  later  sample  from  the  same  experiment  similarly 
indicated  from  the  contraction  12-35  per  cent,  methane, 
and  from  tho  carbon  dioxide  formed  13-80  per  cent. — a 
difference  of  1-45. 

By  tho  following  method  it  is  possible  with  the  Haldano 
apparatus  to  estimate  the  actual  volume  of  inflammable 

without  making  any  assumption  as  to  its  compo  it 
Pint,  in  one   portion  of  tho  sample  estimate  the  carbon 
dioxide   and  oxygen,   and   note  the   volume   of   residual 
inflammable    gas  +  nitrogen.     Next,  in   a   fresh  portion 
of    the   sample,    estimate    the    carbon    dioxide;      burn    He 
inflammable  gas,  absorb  first  the  carbon  dioxide  formed, 
and  then  the  ro.-idua!  oxygen,  and  note  the  volume  of  tl' 
dual    nitrogen.      From   (1)  the   inflammable  gas   + 
nitrogen  and  from  (2)  the  nitrogen,  the  volume  of  inflam 
mablc  ga     is  ascertained.      By  tin.    met  bod  one  al  o  6nd 
the  amount  of  oxygen  used,  which  i-   very  important 
a  check  on  the  other  figures.     The  actual  volume  of 
inflammable   ga*    and   the   carbon   dioxide   formed    ha' 
bee,,  a  certained,  the  average  value  of  it   in  the  formnls 
I  „H,n+2,  or  other  formula,  can    be   calculated,  since  two 
volumes    of    hydrocarbon    give    two    volumes    of    carbon 
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dioxide  on  combustion,  when  it  contains  one  atom  of 
carbon  in  the  molecule,  four  volumes  when  it  contains 
two  atoms  in  the  molecule,  etc. 

An  improved  new  method  of  estimating  the  inflammable 
gas  which  has  been  worked  out  is  as  follows  : — The  carbon 
dioxide  and  oxygen  are  first  estimated  and  the  residual 
mixture  of  nitrogen  and  inflammable  gas  is  driven  into 
the  combustion  pipette.  The  latter  contains,  instead  of 
the  simple  platinum  spiral,  one  covered  with  copper  oxide. 
The  spiral  is  heated  by  an  electric  current  in  the  usual 
way,  and  the  inflammable  gas  is  thus  converted  into 
carbon  dioxide  and  water.  The  volume  is  measured,  the 
carbon  dioxide  is  absorbed  and  the  volume  again  noted. 
The  reduced  copper  is  re-oxidised  by  introducing  some 
air  and  heating  the  wire.  The  air  is  then  removed  from 
the  pipette  which  is  washed  out  with  nitrogen  ready  for 
the  next  test. 

In  gas  analysis  apparatus  which  is  in  regular  use, 
all  rubber  connections  between  the  cocks  and  pipettes 
should  be  done  away  with  and  the  tubes  sealed  together. 
Such  apparatus  will  be  less  troublesome  in  the  end  and 
more  reliable,  as  numerous  possible  sources  of  leakage  are 
removed. 

A  large  number  of  experiments  were  made  with  various 
catalytic  substances  for  the  preparation  of  inert  gas  free 
from  carbon  monoxide.  It  was  found  that  bog  iron  ore 
is  a  very  strong  catalyst,  and  in  presence  of  a  small  quantity 
of  oxygen  effects  the  combustion  of  the  last  traces  of 
carbon  monoxide  to  carbon  dioxide  at  a  temperature 
of  200°  C.  or  over.  Below  200°  there  is  some  action  but 
too  slow  to  be  of  practical  use.  Incidentally  it  was  found 
that  a  mixture  of  hydrogen  and  air,  when  passed  over  bog 
iron  ore,  burnt  at  a  temperature  of  100°  C.  and  slowly 
at  even  lower  temperatures.  It  is  possible  to  use  bog  iron 
ore  instead   of   palladium   preparations   in   gas   analysis. 

With  copper  oxide,  in  the  absence  of  air,  carbon  mon- 
oxide is  burnt  at  temperatures  below  100° ;  hydrogen  at 
one  or  two  degrees  above  100°  C.  and  rapidly  at  150°  C, 
while  methane  is  apparently  untouched  at  these  tem- 
peratures. The  use  of  copper  oxide  at  150°  C.  is  sug- 
gested for  removing  hydrogen  from  methane  when  the 
latter  is  required  pure  and  also  for  estimating  hydrogen 
in  presence  of  methane.  The  use  of  bog  iron  ore  and 
copper  oxide  for  removing  traces  of  carbon  monoxide  on 
the  large  scale  is  described  by  the  author  in  T.I.M.E., 
Vol.  XLIV.,  Pt.  2  "  Gob-fires  and  the  Prevention  of  Gob- 
fires  in  Mines." 

The  temperature  of  ignition  of  methane  and  air  mixtures 
is  about  650°— 700°  C.  (Dixon  and  Coward).  If  a  calcula- 
tion of  the  calorific  intensity  of  2\  per  cent,  methane  in 
air  is  made  the  result  is  about  this  figure  (650° — 700°  C). 
But  one  cannot  fight  such  a  mixture  with  a  flame  or  make 
it  burn  with  an  electric  spark  ;  it  is  only  when  the  per- 
centage of  methane  reaches  5£  that  the  mixture 
becomes  inflammable,  when  the  percentage  of  methane 
reaches  13  the  mixture  again  becomes  non-inflammable 
yr  se.  Although  there  is  still  over  18  per  cent,  of  oxygen 
in  the  mixture,  the  excess  of  methane  inhibits  the  reaction. 
The  presence  of  carbon  dioxide  in  moderate  amount 
does  not  appear  to  influence  the  combustion  of  liquid, 
gaseous,  or  solid  combustibles,  but  in  certain  cases  it  docs 
Beem  to  exercise  a  profound  influence  on  the  starting  of 
sin  h  combustions.  The  effect  is  far  out  of  proportion  to 
the  dilution,  and  is  not  explicable  by  reference  to  specific 
heats  or  other  similar  data.  It  may  be  due,  at  leael 
partially,  to  the  property  of  absorption  of  radiant  heat 
possessed  by  carbon  dioxide  and  methane.  Tyndall 
gives  the  relative  absorptive  powers  for  radiant  heat  of 
various  gases  as  follows,  viz.  : — Oxygen  1,  nitrogen  1, 
hydrogen  1,  chlorine  39,  carbon  dioxide  90,  methane  403, 
ethylene  970,  ammonia   1195,  water  about  5000. 

In  sumo  experiments  with  coal  dust  it  was  observed 
that  1  volume  of  carbon  dioxide  had  as  great  a  retarding 
effect  on  the  starting  of  ignition  as  12  volumes  of  nitrogen, 
but  once  combustion  had  started  the  carbon  dioxide 
appeared  to  have  very  little,  if  any,  more  effect  than  an 
equal  volume  of  nitrogen. 

Discussion. 

Professor  E.  C.  C.  Baly  said  that  the  author  had  stated 
that  the  presence  of  hydrogen  and  higher  hydrocarbons 


in   mine  air   would   not  be  accurately  estimated  by  the 
Haldane  apparatus.     If,  however,  one  studied  Dr.  Hairger's 
own  figures,  and  worked  out  the  difference  which  would 
result  if  the  gas  were  pure  methane  or  the  mixture  which 
gave  the  most  divergent  results,  the  percentage  difference 
would  only  change  from  3-1  per  cent,  to  2-89  per  cent.,  a 
variation  which  did  not  seem  to  be  very  serious  from  the 
point  of  view  of  mine  ventilation.     A 'second  point  was 
that  considerable  discrepancies  arose  from  the  dirty  state 
of  the  apparatus.     In  fact  the  dirtier  the  apparatus  the 
greater  the  variation.     From  his  experience  of  analysis  of 
300  to  400  samples  of  mine  air,  he  found  that  the  higher  the 
methane  content,  the  more  nearly  was  the  carbon  dioxide 
absorption  equal  to  half   the  contraction.      With  a  per- 
fectly clean  apparatus  and  a  high  methane  content  one 
figure  was  almost  exactly  double  the  other.     It  did  not 
seem  to  matter  very  much,  so  long  as  the  gas  was  an 
explosive  one,  whether  it  was  pure  methane  or  methane 
mixed  with  some  hydrogen  or  higher  hydrocarbon.     The 
only  difference  it  might  make  in  the  working  of  the  Act 
was  that  the  limits  of  gas  allowed  might  have  to  be  modified. 
Finally,  with  regard  to  Dr.  Harger's  figures  connecting 
absorptive  power  and  radiant  heat  surely  there  must   be 
more     modern     results    than    those    given    by    Tyndall. 
Angstrom,  Coblentz,  and  others  must  have  used  consider- 
ably more  accurate  apparatus  and  their  results  must  be 
corresponding!}-   more   valuable.      The  figures,  especially 
those  for  carbon  dioxide  and  water,  certainly  seemed  to 
require  modification. 

Mr.  W.  H.  Patterson  asked  whether  the  pyridine  used 
in  the  separation  was  the  means  of  separating  the  two 
resinous  products  mentioned  in  the  tables  of  coal  analysis. 
What  evidence  was  there  for  this  separation  taking  place  ? 
Figures  obtained  by  himself  for  extractions  were  incon- 
sistent with  a  simple  separation  by  the  solvent  action  of 
pyridine,  and  a  separation  of  two  resinous  products  of 
which  one  combined  with,  and  the  other  was  dissolved 
by  pyridine,  would  account  for  this. 

Mr.  A.  Carey  asked  whether  Dr.  Harger  had  done  any 
work  on  the  action  of  bog  iron  ore  on  flue  gases  in  an  actual 
boiler  ?  Also  if  the  respective  catalytic  actions  of  bog 
iron  ore  and  bauxite  had  been  compared  ? 

Mr.  H.  B.  Stocks  asked  whether  the  action  of  phenol 
and  terpineol  as  well  as  pyridine  for  dissolving  out  the 
resinous  products  of  coal  had  been  tried.  Acetone  might 
also  be  worth  trying. 

Dr.  A.  Holt  asked,  with  regard  to  the  gas  which  came 
off  from  coal,  if  the  coal  completely  lost  that  gas  or  was 
there  some  left  which  could  be  pumped  off  afterwards  ? 
Did  the  coal  dust  re-absorb  the  gas  to  any  extent,  or  in  other 
words,  could  this  be  called  a  reversible  process  ?  Secondly, 
with  regard  to  the  dust  itself,  did  the  hydrocarbons  con- 
dense on  its  surface  ?  If  so,  was  it  this  condensed  hydro- 
carbon which  started  the  explosion  ?  Hail  any  experi- 
ments been  made  on  this  subject  J 

Mr.  R.  E.  Sladk  said  that  he  believed  that  if  there  were 
some  gases  which  did  not  come  off  at  100°,  probaHv  these 
gases  were  adsorbed.  Carbon  would  adsorb  carbon 
dioxide  at  500"  and  600°  C. 

Dr.  Harger,  in  reply,  thought  Professor  Baly  had 
missed  the  point,  because  the  behaviour  of  pure  methane 
was  so  different  to  that  of  hydrogen  and  the  higher  hydro- 
carbons. Hydrogen,  when  present  in  comparatively 
small  quantities,  acted  as  a  trigger  and  caused  the  mixture 
to  ignite  instantly.  .Methane  was  the  most  stable  of  all 
the  paraffin  hydrocarbons.  Supposing  that  the  limit 
allowed  were  5  \  per  cent,  of  methane;  this  would  he  non-ex- 
plosive, but  a  corresponding  amount  of  ethane (24  per  rent.) 
was  very  dangerous.  As  to  the  extraction  by  pyridine, 
his  figures  were  not  from  his  own  experiments,  bu1  other 
people's  work,  but  he  had  no  douht  that  it  was  the  resinous 
portion  that  the  pyridine  extracted.  The  difficulty  was 
that  the  analyses  we're  not  to  he  relied  upon,  as  the  pyridine, 
besides  extracting  certain  resinous  matters,  united  with 
the   residue,   and    until    this   product    had     been    split    up 

no  very  definite  conclusions  (mild  be  drawn.  He  believed 
that  every  other  solvent  had  been  tried,  and  apparently 
none  were"  of  any  use.  If,  however,  the  action  of  terpineol 
had  not  been  studied  thoroughly  .Mr.  Patter-on  might  u\ 
this.  The  evolution  of  gas  seemed  to  stop  aftei  i  week, 
and  then,  if  the  coal  were  raised  to  lt*>  C.,  'he  gaseaisj 
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off  in  volume*.  The  gases  occluded  by  coal  dust  were  of  the 
mates!  importance  because  it  was  the  oxygen  and  the 

hydrocarbons  which  were  the  most  readily  occluded 
and  which  were  the  most  dangerous.  It  did  not  really 
matter  whether  the  absorption  of  the  gases  in  coal  were 
called  adsorption  or  occlusion. 


London  Section. 


'ing  held  at  Burlington  House,  on   Monday,  April  1th, 
1913. 
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PRODUCTION  OF  HYDROGEN  FROM  WATER  AND 

COAL    FROM    CELLULOSE    AT    HIGH 

TEMPERATURES  AND  PRESSURES. 

BY    DR.    F.    BERGIUS. 

The  progress  of  chemical  knowledge  has  very  often  been 
caused  by  the  progress  of  experimental  possibilities  and  the 
improvement  of  experimental  methods.  Thus  the  chemis- 
try of  high  temperature  grew  up  after  the  introduction  of 
electrical  methods  into  the  chemical  laboratory.  By 
electrical  methods  chemists  were  enabled  easily  to  pro- 
duce high  temperatures.  At  the  same  time  the  electrical 
and  optical  methods  of  measuring  these  temperatures 
were  so  much  refined  that  the  handling  of  high  tempera- 
ture experiments  ceased  to  be  a  difficult  task. 

The  laboratory  rosults  were  soon  made  use  of  in  technical 
work  and  now  wo  have  a  large  industry,  based  upon  the 
methods  of  electrical  heating. 

If  we  adopt  this  methodical  point  of  view  it  will  be 
observed  that  there  is  noticeable  progress  in  every 
science,  whenever  new  methods  and  a  new  instrument 
is  introduced.  I  may  refer  to  the  combustion  furnace 
in  organic  chemistry,  to  the  optical  methods,  refractometry, 
and  spectroscopy,  to  the  measurement  of  electrolytic 
conductivity,  to  the  method  of  producing  high  tempera- 
tures, to  the  liquefaction  of  gases  and  the  production  of 
low  temperature-.  One  of  the  most  recent  methods 
introduced  into  the  laboratory  is  that  of  handling  very 
high  pressures  conveniently  and  without  danger. 

It  is  this  subject  to  which  I  wish  to  call  attention 
here,  not  merely  becau-e  some  very  promising  results  have 
been  obtained  already  during  the  last  few  years,  but  also 
because  I  am  convinced  that  many  important  results  will 
be  obtained  through  this  experimental  method. 

Chemical  reactions  under  pressures  higher  than  that  of 
the  atmosphere  are  not  unknown  in  the  laboratory  and  in 
chemical  industry,  but  these  efforts  are  characterised  by 
their  purely  qualitative  nature  and  the  limited  extent  to 
which  the  pressure  could  bo  raised.  The  former  was  due 
to  the  lark  of  appreciation  of  the  extent  to  which  chemical 
reactions  may  be  influenced  by  pressure,  and  this  in  general 
led  to  a   mere  attempt  at   raising  the  temperature  of  a 

liquid  component  of  a  ehemioa]  reaction  above  its  boiling 

point.     The  MOOnd  restriction  lay  in  the  inadequacy  of 
teohmque  and  in  the  eOmMru'-tion  of  the  retaining  ve 

Now  the  principles  of  modern  physical  ohemistry  teach 
lee  this  application  of  pressure  so  often  em- 
ployed  there   are   other   ways   of   influencing   chemical 
rea<  I  means  of  pressure.     For  instance,  the  law 

of   mass   action   tell-    m    when  and   in    what   direction   an 

equilibrium  will  he  changed  by  an  mores  e  of  concentration, 
that  i-  of  press  ore  of  any  one  conipoueul  of  a  chemical 
•ion.     Leaving  a  Hon    in  oondeo  tern 

that  is  in  the  liquid  and  the  -olid  state,  there-  remain  tho  e 
reactions  with  gaseous  oomponcnl    winch  are  mo  I  ea  ily 

affected  by  pre-.-oire. 

Homo  und«T  the  influence  of 

pressure  are   forced   in    th<-  direction  in   which  a  reduction 
of    the    number    of    molecule-    take-    place.      A    chemical 


reaction  can  therefore  be  carried  furthor  by  an  increase 
of  pressure  whenover  tho  reaction  is  accompanied  by  a 
diminution  of  volume. 

An  excellent  oxamplo  of  this  sort  is  the  synthesis  of 
ammonia  from  its  olements.  A  glance  at  tho  equation, 
N2-f3H.j  =  2NH:!,  shows  that  four  moleculosof  tho  mixture 
of  nitrogon  and  hydrogen  give  two  molecules  of  ammonia. 
Tho  reaction  thus  leads  to  a  diminution  of  molecules 
or  a  decrease  of  volume.  The  formation  of  ammonia 
must  therefore  be  carriod  further  by  increased  pressure. 
The  utilisation  of  this  fact  made  possible  tho  technical 
method  of  synthesising  ammonia  from  its  elements.  This 
achievement  of  highest  economic  value  was  obtained  by  the 
extraordinary  and  systematic  researches  in  high  pressure 
work  carried  out  by  Haber  and  Le  Rossignol. 

It  may  suffice  to  montion  that  this  reaction  is  carried 
on  at  about  200  atmos.  and  at  temperatures  between 
500° — 600°  C.  in  order  to  show  that  an  entirely  new  experi- 
mental method  had  to  be  worked  out.  The  many  diffi- 
culties were  overcome  mainly  through  tho  extraordinary 
skill  of  Le  Rossignol.  To-day  this  process  has  left  the 
experimental  stage  and  is  in  tho  hands  of  the  Badische 
Anilin  und  Soda  Fabrik,  by  which  it  has  been  developed 
into  a  vary  large  industry. 

When  a  gas  enters  into  reaction  with  a  liquid  or  a  solid 
with  the  formation  of  a  new  liquid  or  solid  substance,  it  is 
evident  that  pressure  must  again  further  chemical  com- 
bination as  predicted  by  the  law  of  Le  Chatelier.  Hetero- 
geneous reactions  under  very  high  pressure  have  not  yet 
been  used  on  the  large  scale,  but  according  to  my  own  results 
it  is  possible  to  effect,  for  instance,  the  oxidation  of  calcium 
oxide  to  peroxide  by  means  of  gaseous  oxygen.  At 
atmospheric  pressure  no  appreciable  reaction  takes  place, 
not  because  reaction  cannot  take  place,  but  simply  because 
the  speed  of  reaction  is  far  too  slow.  Reaction  velocities 
increase  with  higher  temperatures,  but  at  the  same  time 
the  dissociation  increases  also.  Now  by  subjecting  lime 
in  fused  sodium  hydroxide  to  the  action  of  oxygen  under 
pressures  above  one  hundred  atmospheres,  it  was  possible 
to  cause  formation  of  the  peroxide  from  ordinary  lime- 
stone. 

Tho  dissociation  pressure,  that  is  the  pressure  of  oxygen 
given  off  by  the  peroxide  or  pressure  of  oxygon  remaining 
during  the  action  of  this  gas  on  the  oxide,  was  measured 
at  various  temperatures.  The  equilibria  could  thus  be 
determined  and  were  found  to  coincide  by  both  methods. 
At  temperatures  at  which  the  reaction  velocity  had 
sufficiently  increased  as  to  become  measurable,  for  instance 
at  300°  C,  tho  pressure  of  oxygen  was  found  to  be  120 
atmospheres.  This  is  tho  pressure  of  oxygen  necessary 
to  cause  the  gas  to  combine  with  solid  calcium  oxide  and 
to  convert  the  latter  completely  into  peroxide.  Other 
examples  of  similar  reactions  are  found  in  tho  exteasive 
researches  of  Ipatiew  on  tho  hydrogenation  of  various 
organic  compounds  in  the  presence  of  catalysts  at  high 
pressures.  He  was  ablo,  for  oxample,  to  obtain  alcohols 
from  ketones  and  hoxahydroaniline  from  aniline.  He  also 
succeeded  in  displacing  some  motals  from  aqueous  solu- 
tions of  thoir  salts  by  hydrogen  undor  pressure.  Thus 
copper,  silver,  and  mercury  were  precipitated  from 
solutions  of  their  sulphates  under  100  at  in.  with 
formation  of  sulphuric  acid,  and  so  forth. 

A  third  possibility  of  the  application  of  high  pressure  for 
promotion  of  chemical  reactions  lies  in  the  ability  to  retain 
the  liquid  state  from  the  boiling  point  up  to  the  critical 
point.  The  physical  properties  of  a  liquid  may  therefore 
be  utilised  at  high  temixsratures,  and  thus  reactions  be 
caused  to  take  place  which  at  low  temperatures  caninit 
be  carried  out.  Furthermore,  the  physical  properties  of 
a  liquid  may  undergo  remarkable  changes  between  th* 
boiling  point  and  the  critical  point,  as  for  instance  ths 
electrolytic  dissociation  of  water.  According  to  A.  A. 
Noyes  the  dissociation  of  water  increases  between  these 
temperatures  nearly  2000-fold. 

This  suggests  that  water  must  act  as  a  fairly  strong  aei.l 
or  base  at  high  temperatures  provided  il  is  kept  in  the 
liquid   state.      In   Die   presence  of  a  metal   we  may  exp 

therefore  a  reaction  with  evolution  of  gaseous  hydrogen 

Led    l>y   this   assumption,    I    have    undertaken    in    collsl 

ration  with  my  assistant,  Herr  Specht,  a  series  of  expsri- 
meats  on  the  action  of  liquid  water  on  metals,  particularly 
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on  iron.  The  results  have  been  very  gratifying,  for  we 
believe  to  have  found  in  this  reaction  a  basis  for  a  new 
technical  process  of  generating  hydrogen. 

Since  iron  and  water  are  the  sole  reacting  substances, 
it  is  evident  that  it  is  possible  to  obtain  an  extremely  pure 
quality  of  gas,  mainly  because  the  dangerous  impurities, 
carbon  and  sulphur  compounds  of  iron,  are  practically 
not  attacked  by  the  acid  water.  The  gas  has  been  analysed 
and  has  proved  to  contain  more  than  99-95  per  cent,  of 
hydrogen.  Thirty  litres  of  gas  were  passed  over  heated 
copper  oxide  in  a  combustion  tube  ;  the  water  was  con- 
densed, absorbed  in  drying  tubes  and  the  carbon  dioxide 
formed  absorbed  in  the  usual  way,  care  being  taken  to 
move  all  possible  carbon  dioxide  from  the  condensed 
water. 

In  a  second  experiment,  200  litres  of  hydrogen  were 
passed,  under  pressure,  through  a  copper  coil  cooled  with 
liquid  air.  The  condensed  fraction  was  driven  by  vaporisa- 
tion into  a  gas  burette,  measured  and  analysed  for  CO  2,CO, 
saturated  and  unsaturated  hydrocarbons.  The  analysis 
was  as  follows  : — • 

per  cent. 

Hydrogen  99-9495 

Carbon  monoxide  0-0011 

Saturated  hydrocarbons    00416 

Unsaturated        ,,  0-0078 

The  speed  of  reaction  naturally  depends  on  the  tempera- 
ture, but  it  is  also  affected  by  the  presence  of  electrolytes 
such  as  sodium  chloride,  ferrous  chloride,  and  so  forth.  The 
presence  of  a  noble  metal  also  accelerates  the  attack  of  the 
iron. 

This  is  shown  by  the  following  table  : — 


Temp. 

Quantity  of 

hydrogen  per 

hour. 

Iron  and  pure  water    

„     +FeCl2    

,,     +FeCl2+Cu.. 
,,     +FeCI2  +  Cu.. 

300° 
300° 
3003 
340° 

c.c. 
230 
1390 
1930 
3450 

This  table  shows  that  the  reaction  increases  with  the 
increase  of  temperature.  Within  the  limits  practically 
obtainable,  the  speed  of  reaction  is  so  great,  that  in  a 
retaining  vessel  of  ten  gallons  capacity  about  3000  cubic  feet 
a  day  may  be  generated.  A  great  advantage  of  this  method 
lies  in  the  fact  that  the  hydrogen  is  at  once  under  high 
pressure  and  may  be  filled  into  cylinders  without  previous 
compression.  It  is  evident  that  between  the  generator  and 
the  steel  bottle  in  which  the  hydrogen  is  collected  a  reflux 
condenser  must  be  used  in  order  to  condense  the  water. 

It  is,  furthermore,  of  the  highest  importance  that  the 
oxidation  of  the  iron  does  not  take  place  merely  on  the  sur- 
face but  penetrates  the  iron  and  oxidises  it  quantitatively 
to  Fe304  according    to  the    equation, 

3Fe+4H20=4H2-fFe304. 

The  latter  is  precipitated  as  a  finely  divided  powder 
readily  reducible  by  carbon  or  carbon  monoxide. 

The  oxidation  product  can  therefore  be  regenerated 
and  re-enter  the  cycle -process.  This  reduces  the  total 
expense  of  the  process  to  that  of  the  reduction  of  Fe304 
and  the  energy  required  for  heating  the  reacting  mass  with 
mainly  liquid  water  to  about  300°. 

Compared  with  the  latest  and  cheapest  technical  process, 
that  of  Linde-Frank-Caro,  which  separates  hydrogen  from 
carbon  monoxide  by  liquefaction  of  carbon  monoxide  and 
other  impurities  of  water  gas,  this  new  method  offers  the 
advantage  of  producing  a  very  much  purer  gas  without 
cost  of  purification,  without  cost  of  compression,  and 
without  any  movable  parts  in  the  apparatus.  The  total 
energy  expended  is  derived  from  coal,  of  which  only  about 
60  per  cent,  is  needed  in  comparison  to  the  Linde  process. 
Finally,  the  apparatus  is  not  only  much  cheapei  but 
requires  less  space  for  the  same  output.  Our  first  experi- 
mental plant  in  Hanover  has  a  capacity  of  about  1000 
cubic  feet  an  hour  generated  in  six  high  pressure  vessels 
of  about  ten  gallons  each. 


As  I  have  mentioned  before,  it  is  possible  to  retain  under 
pressure  a  substance  in  the  liquid  state  far  above  the 
boiling  point.  The  physical  properties  of  the  liquid  state 
can  thus  be  made  use  of  at  high  temperatures.  Now  one 
of  the  most  prominent  physical  properties  of  water  in  the 
liquid  state  is  its  very  large  heat  capacity  and  heat  con- 
ductivity. If,  therefore,  we  surround  with  water  a  chemical 
substance  undergoing  chemical  reaction  under  evolution 
of  heat,  we  are  able  to  prevent  superheating  of  the  sub- 
stance. This  affords  a  means  of  conducting  an  exothermic 
chemical  reaction  at  a  definite  temperature  without  local 
superheating  and  uncontrolled  decomposition  at  undefined 
temperatures. 

A  process  of  decomposition  occurring  every  day  in  nature 
on  the  largest  possible  scale  is  the  decomposition  of  cellu- 
lose. This  reaction  is  exothermic,  giving  off  a  large 
amount  of  heat.  According  to  our  own  experiments 
the  reaction  evolves  70,000  grm.  calories  for  each  grm.-mol. 
of  C8Hi0O5.  This  heat  would  suffice  to  raise  the  tem- 
perature of  the  reacting  mass  to  about  1200°  C.  provided 
none  of  the  heat  could  escape.  In  nature  the  velocity 
of  this  reaction  is  so  slow,  that  complete  decomposition 
of  cellulose  in  the  form  of  wood  or  peat  or  similar  products 
requires  geological  epochs  till  the  end  product  of  this 
process,  our  natural  coal,  is  formed.  Consequently  the 
heat  evolved  during  the  reaction  is  conducted  off  quickly 
enough  not  to  permit  a  noticeable  rise  of  temperature. 
Every  attempt  to  transfer  this  process  of  nature  to  the 
laboratory  for  thorough  study  means  that  this  reaction 
is  made  to  take  place  in  hours  or  days,  for  which  nature 
can  afford  to  take  milllions  of  years.  The  speed  of  reaction 
is  easily  increased  by  allowing  the  reaction  to  run  at  higher 
temperatures,  but  the  large  amount  of  heat  generated  in 
so  short  a  time  has  always  caused  superheating,  which 
in  turn  leads  to  a  more  or  less  complete  change  of  coal 
into  coke.  This  has  been  the  stumbling  block  of  all 
previous  laboratory  attempts  to  obtain  from  natural 
products  containing  cellulose  a  substance  whose  chemical 
and  physical  properties  are  identical  with  those  of  natural 
coal. 

If  we  leave  out  of  consideration  those  grades  of  anthra- 
cite which  have  an  extraordinarily  high  carbon  content, 
we  may  say  that  coal  calculated  free  of  ash  has  a  hydrogen 
value  of  not  less  than  4£  per  cent.  All  artificial  products 
of  which  analyses  are  at  hand  show  a  much  smaller  hydro- 
gen percentage.  This  means  that  a  secondary  reaction 
has  set  in  through  which  the  coal  has  been  partly  changed 
into  coke. 


Carbon. 

Hydrogen. 

per  cent. 

75  to  90 

74-3  to  85-2 

81-3 

82-5 

per  cent. 
4-5  to  5 
4-5  to  5-2 

3-8 

4-1 

This  table  gives  a  summary  of  recent  experiments  in 
this  line.  In  spite  of  various  precautions  for  prevention 
of  superheating,  no  one  has  succeeded  so  far  in  obtaining 
a  product  with  sufficiently  high  hydrogen  percental'. 

The  equipment  of  our  high  pressure  laboratory  sug- 
gested to  us  the  possibility  of  eliminating  this  source  of 
error  by  allowing  the  roaction  to  tako  place  in  water  kept 
in  the  liquid  state  by  means  of  high  pressure.  Water 
penetrating  the  reacting  mass  must,  on  account  of  its 
high  specific  heat,  serve  as  an  excellent  thermostat  and 
prevent  completely  the  dangerous  local  superheating 
in  consequence  of  its  good  conductivity.  A  farther  great 
advantage  for  the  study  of  the  reaction  itself  lies  in  the 
absolute  constancy  and  definitene>s  of  the  temperature 
in  quostion  throughout  tho  wholo  mass.  We  are  thus 
able  to  study  tho  roaction  at  any  deBired  temperature. 

When  subjected  to  this  reaction  at  340°  for  about  twelve 
hours,  pure  colluloso  yield*  a  black  powder  which  pn 
to  be  soft  eoal  of  about  84  per  cent,  oarboo,  .".  per  rent. 
hydrogen,  and  11  per  cent,  oxygen.  At  the  »ame  time 
carbon  dioxide  is  evolved  and  is  found  under  compremion 
in  the  reaction  vessel. 
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The  proportion  of  substances  found  allows  as  to  formu- 
late the  reaction  about  as  follows  : — 

*C^L!,0,=Cn H1(Ot-|  -mo,-  L8H.0. 
The  lu-at  of  reaction  can  be  calculated  in  the  ordinary 
way  and  proves  to  bo  about  70.000  caL 

Sxperimi  nit  on   formation   of  coal. 


Material. 


Temp. 

•c. 


Dura- 
tion, 
hours. 


Analysis  of  coal. 


•.  original  dry  subst. 


Cellulose 


250 

300 
340 
340 
340 
310 
340 


8 

8 

8 

24 

61 

64 

8 


c 

O 

H 

per 

per 

per 

cent. 

cent. 

cent. 

52-4 

41-4 

5-50 

74-3 

19-4 

5-20 

77-0 

16-9 

5-00 

Bl*2 

13-3 

4-66 

84-0 

10-4 

4-62 

83-5 

11-0 

4-60 

83-7 

10-9 

5-40 

83-1 

11-7 

5-20 

N 

per 

cent. 

0-70 

1-07 

1-07 

0-89 

0-95 

0-97 


The  table  shows  that  the  carbon  percentage  rises  with  the 
length  of  heating  and  the  temperature  at  which  the  reac- 
tion takes  place.  It  reaches,  however,  a  final  value  at 
about  S4  per  cent,  carbon,  beyond  which  it  does  not  go, 
<  von  after  very  prolonged  heating.  This  substance  there- 
fore represents  the  stable  end  product  of  the  voluntary 
I  ion  of  decomposition  mentioned  above.  Ever  y  further 
increase  in  the  carbon  value  of  natural  coal  cannot  repre- 
sent a  further  decomposition  caused  by  the  same  reaction 
in  -till  greater  periods  of  time.  This  reaction  evidently 
stops  at  this  point,  and  only  through  reactions  caused  by 
m-w  external  conditions  can  the  carbon  percentage  still 
further  be  raised. 

What  has  been  said  of  cellulose  is  equally  true  of  natural 
products  containing  cellulose,  such  as  peat  or  wood  and  so 
forth.  The  chemical  structure  of  the  carbonaceous  product 
is  hardly  affected.  With  an  increase  of  bituminous  matter 
the  gas  shows  increasing  amounts  of  methane,  and  the 
coal  some  additional  hydrogen. 

As  mentioned  above,  the  experimental  methods  em- 
ployed allow  not  only  an  excellent  regulation  but  also  a 
variation  of  temperature.  It  was  therefore  of  interest 
to  study  the  speed  of  the  reaction  at  various  temperatures 
in  order  to  calculate  from  them  tho  rate  at  which  the 
reaction  takes  place  in  nature.  Of  course  the  range  of 
temperature  in  which  such  parallel  determination  is 
possible  i-  naturally  restricted.  WTe  have  carried  them 
through  at  310'  and  340    C 

The  end  product  in  both  cases,  whether  heated  for  64 
ri  at  310'  or  for  8  hours  at  340°,  is  nearly  identical 
ordrng  to  the  analysis. 

A  ri-e  of  temperature  of  30'  has  accelerated  the  reaction 

eight  time-.      Ki'_'ht  is  two  to  the  third  power,  an  inci 

lined  in  three  tunes  ten  degrees  rise  of  temperature. 

.  elevation  of  ten  degree    approximately 

doubles   the    ipeed   of  the  reaction.     Tin-   i-   the   normal 

ture  coefficient   of  a    purely  chemical   reaction. 

pting  thii  coefficient  for  our  reaction,  we  are  able  to 

mlmittf  approximately  how  many  years  were  required 

for  the  conversion  of  peat  into  natural  coal. 

On   the  assumption  that  the   reaction   took   place  at  a 

normal  perature  of  10  degree    centigrade  in 

with  the  generally  accepted  theory  of  Potonie, 

that  for  the  formation  of  coal  S7  per  cent. 

e.tr'  _  H hour-   i-   the  time  required   in    nature.     This 

ulated  to  l.e  about  H  millions  of  years.     I 
gore  with  all  die  .  hut  ,t  i-  probably 

eorr  ■  a-  the  order  of  magnitude  i-  concerned. 

Onrg  /     '      '  al<  ulate  thi-   period  to  be  -i-veral   mill 

tin,  which  i-  a  good  agreement  with  the  result*  of  our 
chemical  method. 

Xow  the  product  obtained  by  thii  method  ha-  all  the 

mi'al   properti<-s  of  natural  coal.      The  ant  bows 

•  it  has  the  required  composition,  and  furthermore 
all  the  qualitative  reactions  demanded  by  Donatb  for 
fossil  coal  (St'-inkohle)  are  found  to  be  fulfilled.  'J  he 
physical  properties,  however,  differ  widely  from  what  we 
expect    from    natural  coal.     The   DOW   product   )-;    a   very 


finely  divided  blackish  powder  oasily  suspended  in  water. 
When  heated  to  higher  temperatures  it  resembles  a  high 
grade  of  soot  and  might  be  used  as  a  pigment. 

It  is,  however,  not  impossible  to  convert  this  finely 
divided  powder  into  a  substance  with  all  the  physical 
properties  of  natural  coal.  This  may  be  accomplished 
by  a  process  most  likely  analogous  to  that  used  by  nature. 
It  consists  not  only  of  heating  the  coal  powder  to 
temperatures  above  300°,  but  subjecting  it  at  the  same 
time  to  extremely  high  pressure,  far  beyond  the  few  hundred 
atmospheres  required  during  the  reaction  of  carbonisation. 
Both  factors  seem  to  be  of  equal  importance,  since  at 
ordinary  temperatures  oven  the  highest  pressure  at  our 
disposal,  about  5000  atmospheres,  have  not  been  able  to 
modify  the  chemical  composition  of  the  powder.  To  be 
sure,  there  results  a  coherent  mass  with  the  outer  appear- 
anco  of  coal  possessing  the  proper  specific  gravity,  but 
the  chemical  analysis  shows  that  tho  carbon  content 
has  not  changed.  If,  however,  the  temperature  during 
compression  is  again  raised  sufficiently  high  to  allow 
chemical  processes  to  take  place  within  a  few  hours,  which 
in  nature  at  low  temperatures  can  go  on  for  millions  of 
years,  that  is,  if  we  raise  the  temperature  during  com- 
pression to  about  340°,  an  entirely  different  product 
results.  We  assume  in  this  case  that  the  extremely  high 
pressure  forces  the  substance  to  undergo  a  new  reaction, 
which  has  nothing  to  do  with  the  reaction  of  carbonisation 
found  before  to  run  on  its  own  accord  in  the  laboratory 
as  well  as  in  nature.  The  new  reaction  raises  the  carbon 
value  of  the  coal,  causing  it  to  resemble  more  and  more 
the  natural  anthracite,  with  strata  at  right  angles  to  the 
direction  of  compression  and  with  specific  gravities 
increasing  according  to  the  temperature  employed  and 
the  duration  of  compression. 

Leaving  out  the  effect  produced  by  temperature,  which 
was  merely  a  means  of  accelerating  in  the  laboratory  the 
slow  process  of  nature,  we  find  for  the  effect  of  pressure 
perfect  analogy  in  our  natural  coal  fields.  Whenever 
we  find  that  a  coal  field  has  been  subjected  to  a  compression 
as  a  result  of  an  upheaval  of  the  surface  layers,  we  may 
safely  count  on  an  increased  carbon  content  of  the  coal  and 
a  conversion  of  coal  to  a  greater  or  smaller  degree  into 
anthracite. 

Our  experiments  therefore  justify  us  in  saying  that  the 
formation  of  coal  in  nature  takes  place  in  two  distinct 
reactions,  namely,  first  the  reaction  of  carbonisation, 
and  secondly  the  formation  of  anthracite.  The  former 
represents  from  the  point  of  view  of  the  physical  chemist 
a  reaction  progressing  on  its  own  accord  under  ordinary 
pressure.  The  latter  on  other  hand  will  not  take  place 
under  ordinary  pressure  no  matter  how  long  we  wait. 
Increased  pressure  alone  is  capable  of  forcing  the  chemical 
system  to  undergo  a  change  in  the  direction  of  increasing 
the  percentage  of  carbon.  In  both  cases  elevation  of 
temperature  does  not  determine  whether  the  reaction  will 
take  place  or  not.  Rise  of  temperature  merely  hastens 
the  reaction  which  goes  on  just  as  well  at  lower  tempers 
tuns.  Here  there  is  a  difference  of  highest  Bignificano 
between  the  effect  of  temperature  and  that  of  pressun  . 
Without  the  latter  no  formation  of  anthracite  can  oc 
Thus  we  see  that  it  is  not  by  no  means  justified  to  attribute 
to  anthracite  in  each  and  every  case  a  greater  age  than 
to  ordinary  coal.  It  is  true  that  in  many  cases  anthracite 
dates  from  a  very  early  period,  but  ordinary  coal  may  be 
just  as  old  if  not  older-.  It  remained  coal  because  sufficient 
pressure  was  not  at  hand  to  cause  the  t  ransformation. 

This  I  \plains  why  anthracite  is  often  found  in  strata 
which  air  geologically  of  recent  date,  while  in  paleozoic 
strata  often  coal  has  been  found  with  a  carbon  content 
lower  than  that  of  coal  found  in  mesozoic  strata. 

1  hope  to  have  given  a  short  survey  of  the  lines  followed 
in  the  high  pressure  experiments  in  my  laboratory.  Such 
experiments  have  not  merely  as  their  aim  the  solution 
of  technical  problems,  bul  lend  themselves  to  the  solution 
of   purely  scientific   problems  as  well,  for  the   product 

obtained  by  the  art  ifieial  carbonisation  of  oelluli  SB  lays  DO 
-linn  to  become  a  substitute  for  natural  coal  and  tin  re 
■us  little  hope  to  rival  nature  in  this  process  with  equal 
efficiency.  At  any  rate  to-day  when  our  minis  are  still 
productive  it  is  more  profitable  to  rely  on  nature  s  sti 
house.      Perhaps  in  years  to  come,  when  this  happy  COn« 
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dit ion  has  ceased,  the  study  of  the  process  of  carbonisation 
may  have  more  than  scientific  interest  for  the  explanation 
of  the  natural  process,  and  may  serve  as  a  basis  for  methods 
of  supplying  the  indispensable  coal.  We  may  not  be  far 
from  this  point  since  various  endeavours  seem  to  be  very 
promising,  especially  those  of  obtaining  coal  from  peat 
by  wet  carbonisation  according  to  the  process  of  Ekenberg 
and  Testrup  as  worked  out  in  this  country. 

Now  if  we  ask  what  has  enabled  us  to  work  with  high 
pressure  experiments  almost  as  conveniently  as  in  ordinary 
test  tubes  and  flasks,  the  answer  will  lie  in  our  ability  to 
join  tubes  and  bombs  with  each  other  and  with  measuring 
apparatus  without  danger  of  leakage  even  at  pressures 
as  high  as  400  atm.  and  at  temperatures  up  to  500°. 
The  principle  of  such  air-tight  joins  first  employed  by 
Haber  and  Le  Rossignol  rests  on  a  union  of  two  parts 
closing  upon  each  other  not  with  an  extended  surface 
but  merely  in  a  circular  line  of  contact  between  two 
cone-shaped  ends  of  the  parts  to  be  joined. 

The  two  cones  are  clamped  and  forced  together  by  a 
screw.  Expansion  on  heating  does  not  cause  leakage 
because  both  parts  expand  equally  especially  if  made  of 
the  same  metal.  The  same  method  is  employed  for 
closing  up  the  reaction  vessels.  We  have  used  such  cones 
as  large  as  20  centimetres  in  external  diameter  with 
excellent  results  at  pressures  up  to  400  atm.  They 
offer  not  only  a  very  convenient  means  for  joining  and 
closing  up  tubes  and  bombs  but  they  show  little  deteriora- 
tion in  use.  Moreover  they  may  be  used  in  large  number  in 
the  same  apparatus  without  difficulty.  In  our  own  experi- 
ments we  have  used  as  many  as  20  joins  in  one  apparatus 
heated  to  400°  at  150  atm.  For  three  weeks  no  decrease 
of  pressure  could  be  detected. 

For  small  laboratory  experiments  we  employ  for  reaction 
vessels  hollow  steel  blocks.  A  small  hole  on  the  side  gives 
room  for  a  thermo-element  for  controlling  the  temperature. 
This  is  the  cone  which  is  tightened  by  means  of  a  screw. 
The  cone  has  a  tube  with  which  valves  or  gas  bottles  may 
be  attached  to  the  vessel.  For  regulating  and  reducing  the 
pressure  and  for  closing  off  tubes  we  use  the  Le  Rossignol 
valve  which  has  given  complete  satisfaction.  With  an 
increase  in  the  size  of  the  apparatus  it  is  advisable  to  use 
large  flasks  of  pressed  steel  made  according  to  the  Ehrhardt 
method.  .1  have  used  those  flasks  with  a  capacity  of  twelve 
gallons,  but  they  can  easily  be  made  to  hold  up  to  200 
gallons.  For  the  general  introduction  of  high  pressure 
methods  into  chemical  industry  we  may  feel  assured  that 
no  insurmountable  obstacles  will  present  themselves  as 
far  as  the  construction  of  the  necessary  apparatus  is 
concerned. 

Discussion. 

Professor  H.  E.  Armstrong  said  that  it  had  always 
been  supposed  that  coal  was  formed  naturally  by  a 
process  such  as  that  described.  The  question  he  was 
inclined  to  raise  was — to  what  extent  the  material  pro- 
duced was  "coal"  in  the  English  sense  of  the  word; 
whether  it  was  not  more  akin  to  German  "  Kohle  "  or 
carbon  ?  Anthracite  coal  corresponded  more  nearly  to 
the  latter  and  was  absolutely  different  from  the  bituminous 
coal  they  were  accustomed  to  deal  with.  The  author  had 
told  them  that  his  product  had  the  properties  of  coal — but 
coal  had  so  many  properties  that  it  was  difficult  to  define 
them.  Few  probably  had  any  conception  of  the  extra- 
ordinary extent  to  which  coal  varied  in  its  nature  and 
composition.  What  was  meant  in  saying  that  the  product 
had  the  properties  of  coal  ?  Supposing  it  were  submit  led 
to  distillation,  what  would  be  got  from  it  ?  Obviously 
a  very  large  number  of  different  materials  had  been 
converted  into  coal  at  different  periods  and  in  different 
loc  lities  ;  coal  was  never  made  from  cellulose  alone.  As 
only  one  of  the  natural  materials  which  go  to  form  coal 
had  been  made  use  of,  the  problem  had  been  only  partially 
solved,  though  no  doubt  other  materials  would  be  similarly 
affected  and  some  of  them  would  give  rise  to  a  product 
more  closely  akin  to  the  bituminous  varieties  of  coal. 
From  the  geological  point  of  view,  the  problem  of  chief 
importance  was  not  so  much  how  coal  was  formed  but 
what  were  the  materials — what  the  character  of  the 
vegetation — which  gave  rise  to  it.      So  far  as  the  chemist 


could  throw  light  on  the  nature  of  the  process  by  which 
coal  was  formed,  they  had  before  them  that  evening 
a  complete  solution  of  the  problem. 

Dr.  C.  C.  Carpenter  was  particularly  struck  with  the 
method  on  which  the  author's  investigations  were  based, 
that  was  the  use  of  a  water  bath  in  which  any  required 
temperature  could  be  attained.  That  was  a  delightful 
piece  of  apparatus,  without  which  the  investigations 
could  not  have  been  carried  through.  He  also  admired, 
from  an  engineering  point  of  view,  the  methods  by  which 
the  author  carried  out  his  investigations  over  long  periods 
without  any  leakage.  That  was  one  of  the  well-known 
difficulties  attached  to  experiments  of  that  character, 
and  it  was  only  with  special  methods  of  jointing  up  the 
many  parts  that  were  required  throughout  that  it  was 
possible  to  carry  out  an  experiment  without  leakages  which 
would  interfere  with  accuracy. 

Dr.  H.  G.  Colman  said  that  Dr.  Bergius  had  started 
with  either  cellulose  or  material  consisting  mainly  of 
cellulose,  namely  peat,  and  from  the  appearance  of  the 
coal -like  product  and  from  the  description  given,  it 
appeared  that  the  product  must  be  a  non-caking  coal 
which  showed  no  tendency  to  melt  on  heating.  This 
substance  really  represented  that  portion  of  the  coal 
which  was  formed  by  the  slow  degradation  of  the  cellulose 
material  in  nature,  but  many  other  substances  than 
cellulose  were  present  during  the  coal  formation,  and  it 
was  the  degradation  of  those  substances  which  gave  to 
bituminous  coal  its  special  character.  Had  Dr.  Bergius 
yet  made  experiments  with  other  substances  than  cellulose 
and  peat,  for  example  with  the  flora  most  nearly  allied 
to  those  flourishing  in  the  carbonifierous  period,  and  in 
the  latter  case  had  the  method  yielded  a  substance  of  the 
character  of  bituminous  coal  ?  The  author's  process  for 
the  production  of  hydrogen  was  also  a  matter  of  great 
interest  at  the  present  time.  Was  Dr.  Bergius  hi  a 
position  to  give  an  approximate  estimate  of  the  cost 
of  production  ? 

Mr.  W.  J.  A.  Butterfield  asked  whether  Dr.  Bergius 
had  any  suggestion  to  offer  as  to  the  origin  of  the  enormous 
quantities  of  methane  which  were  evolved  from  coal  seams 
when  they  were  opened  up  (in  many  eases  forming  a  very 
appreciable  percentage  of  the  total  weight  of  coal  won). 
From  what  had  been  said  it  was  unlikely  that  this  methane 
came  from  the  cellulose  itself.  Presumably  it  came  from 
some  of  the  resinous  bodies  which  went  to  form  bituminous 
coal. 

Dr.  H.  P.  Stevens  asked  what  was  the  material  referred 
to  as  "  pure  cellulose  "  ?  "Cellulose"  was  a  word  that 
connoted  a  whole  group  of  compounds,  and  it  would  be 
extremely  interesting  to  try  the  various  types  of  celluloses 
which  could  now  be  prepared  in  an  approximate  state  of 
purity.  If  the  various  celluloses  were  treated  by  the 
author's  process  and  the  products  examined,  the  data 
would  be  of  great  value  in  solving  the  problem  of  the 
origin  of  coal. 

Mr.  D.  A.  Louis  said  that  he  did  not  approve  of  the 
absence  of  methane  in  the  equation  explaining  the 
author's  view  in  the  formation  of  coal.  This  gaa  was  a 
constant  and  characteristic  associate  of  coal  in  nature, 
and  it  was  the  pronounced  predominance  of  this  gas  at 
St.  Etienne,  a  coal-field  he  had  visited  some  years  ago, 
which  led  to  those  brilliant  scries  of  investigations  by 
which  it  was  demonstrated  that  coal  could  be  produced 
from  cellulose  by  successive  elimination  of  hydrogen, 
carbon,  and  oxygen,  partly  as  oxides,  partly  in  the  form 
of  methane  and' even  with  the  liberation  of  free  hydrogen. 
Moreover,  internal  evidence  was  furnished  by  coal  its.  If 
in  support  of  this  view. 

The  following  two  equations  would  serve  as  examples 
illustrating  the  statement  : — 

C1,HMOI0=2(CA)+6COl     •■<  II,     H. 

Boghead 
4CI2H20Ol0  =  2(C,,H6O)  +  l(KJOJ+14<  H,     .11  n 
Coal 
The  production  of  different  kinds  of  ooal  was  accounted 
for  by  differences  in  the  materials  from  which  ooal  • 
originated.     The  work  referred  to  waa  mainly  .lone  by 
M  ^B    Renault  and  published  in  the  BuL  Boo.  lad.  Mm., 
Vols.    \1II    and    XIV,    1899,    1909.      Dr.    Bergius,    in   his 
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experiments,  certainly  had  obtained  from  cellulose,  and  in 
a  most  interesting  manner,  a  Mack  substance  which  might 
or  might  not  be  coal.     The  specimen  passed  round  looked 

more  like  jet  or  cannel. 

Mr.  A.  Chaston  CHAIMAH  asked  whether  the  calorific 
power  of  this  artificial  coal  had  been  determined.  It 
would  be  interesting  to  know  how  the  calorific  power  as 
determined  in  the  bomb  calorimeter  compared  with  the 
calculated  number,  or  in  other  words,  whether  the  relation- 
ship was  of  the  sume  order  as  in  the  case  of  natural  coal. 
Possibly  such  a  comparison  might  throw  some  light  upon 
the  nature  of  the  chemical  combinations  existing  in  the 
artificial  product. 

Mr.  J.  S.  S.  Brame  said  that  Dr.  Bergius  not  only  had 
made  a  great  advance  on  the  previous  work  of  Stein  and 
Klason,  who  had  heated  cellulose  materials  at  much  lower 
pressures,  but  had  certainly  shown  them  the  probable 
course  of  the  changes  in  nature.  But  they  would  like  to 
have  further  details  as  to  the  coal-like  properties  of  the 
coal  which  had  been  obtained.  Coals  of  the  same  per- 
centage composition  and  ultimate  analysis  exhibited  very 
different  qualities  in  practice.  One  which  yielded  practi- 
cally nothing  to  pyridine  might  analyse  the  same  as  another 
whichgave  as  much  as  35  per  cent,  of  extract  with  pyridine. 
There  was  obviously  a  very  great  difference  between 
these  two,  and  when  coal  was  produced  by  these  processes 
it  would  be  very  interesting  to  know  which  particular 
variety  of  coal  it  most  nearly  resembled. 

Another  point  of  interest,  and  one  which  had  not 
received  perhaps  the  attention  it  should,  was  that  some 
of  the  most  important  changes  which  had  taken  place  in 
the  formation  of  the  coal  substance  from  the  original 
cellulose  material  were  believed  to  have  taken  place  before 
any  due  to  subsequent  geological  actions  had  occurred. 
Very  big  changes  in  cellulose  had  been  shown  to  be  due 
to  bacteriological  and  general  fermentation  processes  at 
very  shallow  depths,  no  greater  than  the  present  peat  bogs, 
and  the  material  which  had  been  produced  by  these 
processes — a  material  which  was  generally  known  as  a 
humic  substance — contained  about  62  per  cent,  of  carbon, 
5  per  cent,  hydrogen  and  33  per  cent,  oxygen.  There- 
fore it  would  be  interesting  to  know  whether  the  peat 
with  which  Dr.  Bergius  had  experimented  had  undergone 
any  bacteriological  change ;  that  was,  whether  he  was 
dealing  with  a  mud  peat,  a  substance  which  had  produced 
"  sapropil,"  or  whether  he  was  dealing  with  a  mossy  peat, 
a  substance  in  which  the  cellulose  itself  had  undergone 
very  little  chant."  . 

Little  reference  had  been  made  in  the  paper  to  the 
percentage  of  methane  in  the  gases.  Had  Dr.  Bergius  any 
arrangement  by  which  he  could  draw  off  the  gases  in  the 
case  of  peat  substances.  It  would  be  very  interesting 
to  know  whether  he  had  examined  those  gases,  and 
whether  they  contained  carbon  dioxide  only,  as  shown 
by  the  equation,  or  whether  methane  accompanied  them, 
and  whether  carbon  monoxide  was  also  present  ? 

Dr.  J.  Lkwkowit8ch  said  the  question  of  hydrogen  led 
him  to  ask  how  far  the  diameter  of  these  vessels  could 
be  increased.  They  had  heard  from  Dr.  Bergius  that  he 
could  deal  with  vessels  holding  some  10  or  12  gallons, 
idering  the  quantity  of  hydrogen  that  might  be 
required,  not  exactly  for  chemical  operations,  but  for 
other  purposes,  he  wished  to  know  how  far  it  was  safe 
•tend  the  diameter. 

Dr.  R.  Seliqman  asked  of  what  Dr.  Bergius  made  his 
generating  flask.  From  the  description  it  was  apparently 
made  of  steel,  and  i*  teemed  to  him  that  it  must  take  part 
in  the  reaction  which  would  then  become  rather  an 
expensive  way  of  making  hydrogen.  How  long  would 
the   vessels  last  ? 

Dr.  BhMHUS,  in  reply,  «aid  that  he  might  he  able  to 
give  an  answer  to  all  the  questions  which  had  bees  asked 
in  about  ten  rears.  The  differences  in  the  coals  found  in 
nature  were  certainly  due  to  a  difference  of  the  raw 

material  of  carbonisation.      The  Study  of  all  these  mat'  nil 

an/1  therefore  the  imitation  of  even  sort  of  natural  coal  in 
the  laboratoi  oded  tin  of  experiments  which 

could  not  be  executed   till  now. 


The  first  and  principal  task  for  the  process  in  question 
was  to  find  out  the  dominating  reaction  in  the  natural 
process.  For  that  purpose  they  must  use  the  principal 
material  which  in  nature  was  responsible  for  the  formation 
of  coal.  This  material  was  cellulose  and  therefore  they 
had  studied  the  decomposition  of  that. 

They  used  at  first  the  purest  natural  material  they  had, 
and  which  was  considered  by  geologists  as  one  of  the 
chief  materials  in  the  formation  of  coal,  namely,  the  purest 
peat,  called  in  Germany  "  Hochmoortorf."  The  same 
material  was  found  in  Scotland  in  largo  quantities.  There 
was  not  very  much  other  substance  in  it,  because  all  that 
peat  was  nearly  free  from  bacteriological  life,  and  after 
a  small  decomposition  had  taken  place  it  was  entirely 
free  from  that  life,  since  the  materials  of  the  first  decom- 
position were  antiseptic.  Therefore  in  "Hochmoortorf'' 
or  peat  there  would  not  be  much  bacteriological  life, 
but  only  "  florestic  "  life.  The  "  florestic  "  materia]  in  the 
peat  was  chiefly  cellulose,  but  there  certainly  were  in  those 
pieces  of  peat  living  cells  and  those  living  cells  contained 
other  substances.  There  were  products  similar  to  fat  sand 
albuminoids  ;  but  all  these  materials  were  only  a  small 
percentage  of  the  cellulose  material  in  it.  Putting  the 
matter  shortly,  they  had  not  found  pure  carbon  dioxide 
if  they  employed  peat.  They  only  found  it  if  they 
took  pure  cellulose.  The  quantity  of  methane  found 
in  the  gas  of  decomposition  of  peat  was  about  10  per  cent., 
and  sometimes  a  little  more.  The  source  of  that  methane 
was  the  decomposition  of  the  fatty  substances  in  the 
material.  With  the  help  of  the  development  of  thermo- 
dynamics and  of  the  law  of  Nornst,  they  were  able  to 
calculate  now  by  approximation  the  stability  of  all  materials 
like  cellulose,  fats,  oils,  acids,  and  such  things.  They 
knew  that  the  fats  at  first  were  decomposed  into  acid  and 
glycerin.  That  was  a  reaction  which  certainly  existed  as 
well  in  nature  as  in  the  different  methods  of  industry. 
By  the  known  theorem  they  knew  what  would  bo  the 
decomposition  products  of  those  fats  at  ordinary  tem- 
peratures. They  found  that  the  fatty  acids  must  give 
off  carbon  dioxide  and  methane,  and  there  must  be 
formed  hydrocarbons,  similar  to  those  found  in  petroleum. 
They  could  reckon  that  the  experiments  made  by  Engler 
on  the  formation  of  petroleum  from  fats  agreed  with  the 
above-mentioned  calculation.  They  found  that  if  they 
took  a  material  forming  in  nature  bituminous  coal,  in  the 
gas  there  was  methane,  and  the  more  fats  and  similar 
products  in  the  material  the  more  methane  in  the  gas. 
They  found  that  in  the  water  surrounding  their  coal  there 
were  quantities  of  colloidal  solution  of  hydrocarbons.  If 
they  took  this  water  containing  dissolved  material,  and 
suddenly  heated  it  or  added  some  sodium  chloride, 
they  found  that  some  material  was  precipitated  but  the 
clear  salt  solution  remained.  They  had  sometimes  made 
products  similar  to  petroleum  on  those  lines.  If  in  nature 
not  "  Hochmoortorf  "  but  the  peat  which  contains  much 
animal  substance,  fat,  waxes,  and  things  of  that  kind, 
were  subjected  to  the  action  of  carbonisation,  in  geological 
epochs  the  cellulose  must  undergo  decomposition  as  had 
been  shown  ;  whereas  the  fats  would  be  decomposed  into 
methane,  carbon  dioxide,  and  hydrocarbons,  and  those 
hydrocarbons  were  in  colloidal  solution.  If  those  solutions 
came  into  contact  with  a  salt  deposit,  hydrocarbons  must 
be  precipitated  and  deposited  near  the  region  where  the 
salt  was  lying.  Therein  might  be  found  an  explanation 
of  the  connection  between  the  deposits  of  salt  and  the 
deposits  of  petroleum  which  was  very  frequent.  He  was 
sure  that  the  coals  they  made  were  not  analogous  to  all 
the  different  kinds  of  natural  coal,  but  they  arc  identical 
with  a  natural  coal  free  from  impurities.  If  different 
materials  were  decomposed  different  materials  would 
enter  that  stuff,  but  they  would  not  be  chemically  com- 
bined with  the  chief  substance.  They  would  only  represent 
the  impurities  of  natural  coal.  Cannel  coal  especially  was 
such  a  product.  Cannel  coal  had  much  more  hydrogen, 
and  it  contained  a  quantity  of  decomposed  animal 
materials. 

The  diameter  of  the  hydrogen  vessels  might  be  enlarged 

very     much.      They     could     obtain     vessels     to-day     from 

<  c  rmany  irhich  would  hold  200  gallons  and  the  diameter 
of  the  vessels  would  be  from  40  to  />0  centimetres.    One 
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cubic  metre  of  space  in  the  vessel  gave  3000  cubic  metres 
of  hydrogen,  so  that  there  was  no  difficulty  in  making 
vessels  large  enough  for  that  process.  With  six  small 
vessels  of  about  12  gallons  each  they  could  make  about 
1000  cubic  metres  of  hydrogen  a  day  and  they  could  get 
vessels  which  were  about  20  times  that  size. 

The  cost  of  the  hydrogen  differed  according  to  the 
quantity  produced  ;  it  would  be  about  Jd.  a  cubic  metre 
at  atmospheric  pressure,  and  in  large  plants  cheaper. 
The  analyses  of  coal  which  he  had  given  were  calculated 
free  of  ash.     The  quantities  of  ash  were  different. 

Mr.  E.  Grant  Hooper  asked  whether  Dr.  Bergius  had 
distilled  the  coal  made  in  his  experiments  and  what 
were  the  distillation  products  of  the  coal  he  had 
produced  ? 

Dr.  Bergitjs  said  they  had  heated  some  and  found 
aromatic  compounds.  They  could  not  say  exactly  all 
the  compounds  that  were  in  the  tar.  Carbon  monoxide 
only  existed  in  extremely  small  quantities  in  the  peat 
and  there  was  no  carbon  monoxide  in  the  gas  from  the 
cellulose.  The  amount  of  inorganic  matter  in  the  peat 
varied  from  1  per  cent,  to  40  per  cent.,  therefore  they 
must  calculate  free  of  ash,  and  the  material  in  their 
experiments  had  3  or  4  per  cent. 

For  avoiding  the  attack  of  the  vessels  by  the  water, 
there  were  different  ways.  They  chose  special  qualities 
of  steel.  But,  apart  from  that,  there  were  other  means  of 
getting  round  this  difficulty. 
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THE  FIXATION  OF  NITROGEN  BY  MIXTURES  OF 
BARIUM  OXIDE  AND  CHARCOAL. 

BY  THOMAS  EWAN,  M.SC,  PH.D.,    AND  THOMAS  NAPIER. 

In  1860  Margueritte  and  do  Sourdeval  (Comptes  rend., 
50,  1100,  1860)  announced,  without  further  detail,  that  a 
mixture  of  baryta  and  carbon,  when  calcined  in  presence 
of  atmospheric  air,  combines  very  readily  with  nitrogen. 
The  reaction  was  again  studied  by  Mond  in  1879  (this  J., 
1889,  505).  He  found  that  the  formation  of  cyanide  requires 
a  temperature  of  at  least  1200°  C.  and  'proceeds  most 
readily  at  1400°  and  that  40  per  cent,  of  the  barium  may  be 
cyanised  without  difficulty.  Barium  cyanide  is  not  acted 
on  by  carbon  monoxide  but  is  destroyed  by  carbon  dioxide 
at  high  temperatures.  At  the  temperature  of  the  reaction 
barium  carbonate  fuses  and  must  be  mixed  with  sufficient 
carbon  to  form  an  infusible  mixture. 

Hempel  (Ber.,  1890,  23,  3388)  made  a  few  experiments 
on  the  effect  of  pressure  on  the  reaction,  by  heating  a 
mixture  of  barium  oxide  and  charcoal  electrically  in 
nitrogen  at  pressures  varying  from  1  to  60  atmospheres. 
The  percentage  of  the  barium  cyanised  increased  rapidly 
with  the  pressure. 

A  considerable  improvement  in  the  technology  of  the 
process  was  made  by  J.  B.  Readman  (Eng.  Pat.  6621, 
1894)  by  the  application  of  the  electric  furnace  for  the 
production  of  tho  high  temperature  required.  The  process 
in  this  form  was  worked  by  the  Scottish  Cyanide  Co.  for 
some  years. 

The  discovery  that  a  large  part  of  tho  nitrogen  fixed 
is  in  the  form  of  barium  cyanamide,  BaCN,,  was  first  pub- 
lished by  Frank  and  Caro  (Eng.  Pat.  25,475,  1898). 

The  recent  experiments  of  Kuhling  (Ber.,  1907,  40,  310) 
and  of  Kuhling  and  Berkhold  (Ber.,  1908,  41,  28)  have 
shown  that  the  action  of  nitrogen  on  a  mixture  of  barium 


carbonate  and  charcoal  begins  at  about  950D  C,  the  quantity 
of  nitrogen  fixed  increasing  rapidly  with  the  temperature. 
The  addition  of  small  quantities  of  barium  chloride  to 
the  mixture  has  little  or  no  effect  on  the  fixation  of  nitrogen 
whilst  large  quantities  diminish  it.  According  to  N.  Caro 
(Ger.  Pat.  212,706,  1907)  alkali  or  alkaline  earth  fluorides 
accelerate  the  reaction  and  make  it  possible  to  work  at 
900° — 1100°  C,  and  a  similar  claim  is  made  for  potassium 
carbonate  by  Snodgrass  in  a  Transvaal  patent  of  1907. 

Our  experiments  were  begun  early  in  1909  in  order  to 
find  out  whether,  with  the  help  of  a  suitable  catalyst, 
it  is  possible  to  fix  nitrogen  by  the  barium  process  without 
resorting  to  the  very  high  temperatures  hitherto  em- 
ployed. We  began  by  studying  the  behaviour  of  pure 
barium  carbonate,  in  very  much  the  same  way  as  Kuhling 
and  Berkhold,  with  whose  work  we  were  not,  however, 
acquainted  at  the  time. 

A  mixture  of  2  parts  of  pure  barium  carbonate  and  1 
part  of  well  burned  wood  charcoal,  made  by  grinding  the 
constituents  together  in  a  mortar,  was  placed  in  an  iron 
boat  which  was  heated  in  a  porcelain  tube  in  a  current 
of  dried  nitrogen.  The  supply  of  nitrogen  was  regulated 
so  that  2  litres  of  gas  were  collected  at  the  exit  end  of  the 
porcelain  tube  in  2  hours.  The  regulation  and  measure- 
ment of  the  temperature  of  the  boat  were  very  trouble- 
some. In  the  early  experiments  the  porcelain  tube  was 
heated  in  a  gas -fired  furnace  in  which  different  parts  of 
the  tube  differed  in  temperature  by  50°  C.  or  more ;  by 
exploring  the  tube  with  a  thermocouple  before  each 
experiment  it  was  possible  to  find  a  region  of  fairly  even 
temperature  in  which  the  boat  and  thermocouple  were 
placed.  The  platinum-rhodium  couple,  enclosed  in  a 
quartz  tube,  was  placed  inside  the  porcelain  tube  and  as 
near  the  boat  as  possible ;  the  quartz,  however,  soon 
becomes  porous  under  the  combined  action  of  the  high 
temperature  and  of  vapours  containing  barium  compounds 
and  the  platinum  wires  are  then  acted  on  becoming  very 
brittle.  The  E.M.F.  of  the  couple  changes  rapidly  and 
requires  frequent  calibration.  These  difficulties  were 
overcome  by  using  a  Heraeus  electric  furnace  in  which 
the  distribution  of  temperature  along  the  tube  does  not 
change  from  day  to  day.  The  thermocouple  was  placed 
in  the  annular  space  between  the  porcelain  tube  and  the 
tube  on  which  the  platinum  foil  resistance  is  wound.  The 
boat  occupied  the  central  2  inches  of  the  heated  tube, 
which  was  12  ins.  long ;  the  greatest  difference  of  tempera- 
ture in  the  central  2  ins.  was  9°  and  the  couple  outside  the 
tube  read  5°  higher  than  inside.  The  melting  points  of 
antimony,  624°,  sodium  chloride,  798°,  sodium  carbonate, 
852°,  and  potassium  sulphate,  1066°,  were  used  in  standard- 
ising the  pyrometer. 

In  the  experiments,  the  results  of  which  are  given  in 
Table  I.,  the  current  of  nitrogen  was  passed  for  2  hours  from 
the  time  at  which  the  required  temperature  was  reached, 
the  boat  was  then  allowed  to  cool  off  in  an  atmosphere  of 
nitrogen.  About  3  minutes  were  required  to  raise  the 
temperature  from  900°,  at  which  the  absorption  of  nitrogen 
just  begins,  to  the  experimental  temperature.  The  whole 
of  the  gas  collected,  consisting  essentially  of  carbon 
monoxide  and  nitrogen,  was  analysed,  and  also  the  contents 
of  the  boat.  The  analysis  of  the  product  was  made  by 
placing  the  boat  in  a  corked  flask  full  of  water  until  every- 
thing was  dissolved,  after  which  the  solution  was  filtered 
quickly  and  made  up  to  a  known  volume.  In  suitable 
portions  of  the  solution  the  total  quantity  of  soluble 
barium  compounds  and  the  cyanide  were  estimated  by 
titration  with  normal  hydrochloric  acid  and  silver  nitrate 
respectively.  Cyanamide  was  estimated  in  a  third  portion 
of  the  solution*  by  neutralising  it  witli  nitric  acid  and 
boiling  for  about  20  minutes  in  order  to  expel  the  greater 
part  of  the  hydrocyanic  acid;  after  cooling  and  adding  a 
few  drops  of  ammonia,  excess  of  silver  nitrate  is  added  and 
the  precipitate  of  silver  cyanamide  filtered  off  and  washed 
thoroughly.  It  is  then  dissolved  in  very  dilute,  cold 
nitric  acid  a. id  the  solution  titrated  with  ammonium 
sulphocyanide  and  iron  alum.  The  barium  oarbonate  in 
the  insoluble  residue  is  dissolved  in  hydrochloric  acid, 
preferably  after  burning  off  the  oharooal,  and  then  pre- 
cipitated with  ammonium  oarbonate,  filtered  off,  washed 
and  titrated  with  hydrochloric  acid. 
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The  results  of  a  number  of  experiments  made  in  this 


w.iv  are  contained  in  the  following  table. 


excess   of   nitrogen    (interpolated    from    Table    I.).     The 
addition  of  quantities  of  potassium  carbonate  up  to  11  per 


Table  I. 


t;as  collected. 

Alois.  N  • 

Percentage  of  the  BaC03 

Per  cent. 

Per  cent. 

Average 
temp. 

of  bout. 

Time 

hrs. 

(•nuns 

BaCOi 

used. 

usi'il   to 
1  niol. 
BaCOa 

5-6 

of  N2 
fixed  as 
cyan  amide. 

of  tiki 

N 

combined 
with  N. 

converted 
into  BaO. 

unchanged. 

%  CO. 

ex.  N_. 

N2 
absorbed 

- 

2 

2-7- t 

14-5 

1690 

0 

13-0 

87-0 

0 

0 

- 

933 

•> 

8-105 

23-8 

1445 

3-8 

1-03 

34-5 

64-5 

6-0 

0-25 

MO 

•> 

o-;>65 

6-9 

1850 

28-'.) 

40-7 

4G-G 

12-7 

5-6 

1-4 

065 

•> 

0-566 

s-s 

1812 

26-6 

37-3 

50-7 

12-0 

10-4 

1-4 

28 

880 

•> 

1-110 

1>>7 

1582 

11-9 

30-4 

59-3 

10-3 

1-2 

2-5 

30 

960 

•> 

1-291 

2(1-3 

1566 

10-1 

27  •« 

59-0 

13-4 

4-0 

2-6 

29 

IMS 

2 

1-3-10 

20-2 

1576 

9-8 

29-9 

54-0 

16-1 

5-0 

3-0 

- 

961 

■> 

1-416 

22-5 

1512 

8-9 

21-9 

63-0 

15-1 

2-1 

2-4 

27 

000 

•> 

1-577 

23-2 

1504 

7-9 

16-8 

62-0 

21-2 

5-3 

2-1 

4 

'.'71 

•> 

2-624 

40-4 

1148 

3-6 

14-0 

tiS-S 

17-2 

8-0 

3-9 

8 

969 

■> 

2-787 

38-4 

1212 

3-6 

10-1 

65-8 

24-1 

7-0 

2-8 

33 

961 

■J 

1-335 

582 

88 

0-55 

1-7 

22-7 

75-6 

0-0 

3-0 

1000 

•> 

2-786 

39-8 

1172 

3-5 

39-3 

44-3 

16-3 

5-0 

11-2 

39 

1000 

u 

2-308 

36-7 

1266 

4-6 

36-3 

46-5 

14-6 

13-8 

7-2 

2 

1070 

2 

2-720 

39-4 

1188 

4-4 

45-0 

38-8 

16-2 

11-0 

10-3 

The  most  interesting  result  of  these  experiments  is  that 
the  percentage  of  the  barium  cyanised  in  the  same  time  and 
at  the  same  temperature  is  a  function  of  the  quantity  of 
nitrogen  passed   over   it.     Kuhling  and    Berkhold    used 
the  same  quantities  of  barium  carbonate  and  of  nitrogen 
uh  of  their  experiments,  and  therefore  failed  to  obsei  \  e 
this  connection.     In  our  experiments  at  960°  the  quantity 
of  nitrogen  passed  over  the  mixture  varied  from  0-55  to 
1   molecules  per  mol.   of  barium  carbonate  used,   the 
corresponding  increase  in  the  percentage  of  the  barium 
combined  with  nitrogen  being  from  1-7  to  40-7,  the  per- 
ige  of   carbon  monoxide   in   the  gas  collected   after 
C    the    barium   carbonate  on   the   other   hand 
decreased  from  8">-2  to  6-9.     This  led  us  to  suspect  that 
th<-    reaction    is   reversible,  the   small   amount    of   change 
when    little   nitrogen    is    used    being    simply    due    to    tin- 
ion    being   stopped    by   the  accumulation   of  carbon 
monoxide. 

In  other  respects  our  results  agree  closely  with  those  of 

Kuhling    and      Berkhold.      They     may     be     summarised 

briefly  as  follows  :— 1.  The  absorption  of  nitrogen  begins 

.  B 30  .      2.  The  amount  absorbed  under 

the    tame    conditions    increases    very    rapidly    with    the 

temperature,  for  example  if  4  mols.  of  nitrogen  are  passed 

over  1  rnol.  I  >,  in  2  hours  about   1   per  cent,  of  the 

barium  will  combine  with  it  al  930,  about  14  per  cent,  at 

about  4<i  per  cent,  at  1000°.     '■',.  The  greater  part 

be  nitrogen  fixed  is  in  the  form  of  cyanide.     4.  At 

per  cent,  of  the  nitrogen  used  is  fixed,  at 

loon    about   10  per  cent,  (under  the  conditions  of  our 

experimei 

The   re- nil-   df   a    few   experiment  s   m   which    potassium 
mate  was  added  to  the  mixture  of  barium  carle  - 
and  I   may  be  given  here  as  they  were  made  in 

•  hose  included  in  Table  I. 


cent,  seems  to  improve  the  results  but  the  improvement  is 
no  more  than  would  be  produced  by  a  difference  of  10°  or 
20°  in  the  temperature,  a  quantity  which  falls  within  the 
limits  of  accuracy  of  the  measurements  since  these  experi- 
ments were  made  with  the  gas-fired  furnace. 

The  conditions  under  which  the  reaction  occurs  in  the 
experiments  just  described  are  really  rather  complicated, 
the  composition  of  the  gas  in  contact  with  the  mixture 
changing  continuously  during  the  run,  so  that  it  is  im- 
possible to  draw  any  very  certain  conclusions  about  the 
nature  and  course  of  the  reactions  which  take  place.  The 
state  of  affairs  is  brought  out  clearly  by  a  set  of  four  expel  i- 
ments  in  which  equal  quantities  of  the  barium  carbonate- 
charcoal  mixture  were  heated  for  \,  1,  l.»  and  2  hours  res- 
pectively in  a  current  of  nitrogen  of  constant  speed. 
The  gas  escaping  during  each  10  to  15  minutes  was  col- 
lected and  analysed,  and  the  solid  product  was  also 
analysed  at  the  end  of  each  run.  The  temperature  was 
the  same  in  all  four  experiments,  about  950°.  The  results 
are  given  in  diagram  1,  in  which  the  curves  marked 
CO  and  H2  represent  the  percentages  of  carbon  monoxide 
and  hydrogen  in  the  gases  collected  at  the  exit  end  of  the 
tube  and  those  marked  BaO  and  Ba(CN)2  represent  the 
percentages  of  the  barium  carbonate  which  are  convened 
into  barium  oxide  and  into  barium  cyanide  and  cyan&mide 
at  any  time-  during  the  progress  of  the  experiment.  It 
will  be  seen  that  carbon  monoxide  is  evolved  very  rapidly 
at  first.  That  the  maximum  quantity  is  not  found  at  the 
beginning  of  the  run  is  due  to  the  arrangement  of  the 
apparatus.  The  boat  containing  the  barium  carbonate 
and  charcoal  was  placed  in  the  centre  of  a  porcelain  lube 

which  was  initially  full  of  pure  nitrogen,  and  about  10 
minutes  were  required  for  the  gases  evolved  from  the  boa! 

to  reach  the  exit  end  of  t  he  t  ube.  The  hydrogen  found  is 
derived   partly  from  the  charcoal,  which  usually  contains 


Tablb  II. 


%  K2C03 

%  of  the  Ba  combined 

\v 

.Mols.   X2 

%  CO 

in  the 

with  N2. 

%   Of   the 

t<;in[i.  of 
it. 

Time 
hrs. 

1    to 

l  m  iL  BaCOi 

in  gas 

collected. 

mixture  of 
K2C03  + 

$2 

absorbed. 

I..1CO3 

observed. 

calculated. 

'• 

2 

5-6 

85-2 

4-7 

20*2 

16-0 

3-6 

14 

9«3 

2 

i-.; 

71 

19-4 

12-5 

l-fi 

7 

064 

•  1 

26-9 

10-11 

26»fl 

14-7 

5-4 

•J 

44-7 

1 1  •:. 

18-7 

1 2-5 

4-4 

10 

ftfifi 

2 

16-7 

13-2 

16-2 

LM 

16 

2 

31-8 

400 

8-4 

19-7 

J -2 

The  figures  in  the  column  headed  "  per  cent,  of  the  Ba 
bined  with  N2,  calculated     are  the  remits  which  would 

■  "lined   with  pure  barium  carbonate  using  the  same 


about    I   |>'  r  1  ent.  of  it,  and  partly  from  the  barium  earbon- 

ate  widen,  at  FmkeJsteiinBer.  190b,  39, 1586)  has  observed, 

i'  tains  small  quantities  of  water  very  tenaciously. 
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No  cyanide  is  produced  until  some  30  per  cent,  of  the 
barium  carbonate  has  been  converted  into  oxide  and  the 
quantity  of  carbon  monoxide  in  the  gas  has  fallen  to  about 
30  per  cent,  and  the  percentage  of  carbon  monoxide  falls 
steadily  as  the  formation  of  cyanide  progresses. 

Diagram  I. 
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The  results  above  described  indicate,  as  alreadjr  men- 
tioned, that  the  absorption  of  nitrogen  by  barium  oxide 
and  charcoal  is  reversible.  Direct  proof  of  this  was  ob- 
tained by  trying  the  action  of  pure  carbon  monoxide 
on  a  mixture  of  barium  cyanide  and  cyanamide  which  was 
made  by  heating  dry  barium  ferrocyanide  in  vacuo  at 
about  1000°.  The  mixture  was  placed  in  an  iron  boat  in  a 
porcelain  tube  which  was  evacuated  and  then  filled  with 
pure  carbon  monoxide  and  heated  at  960°  for  2  hours. 
After  cooling,  the  gases  were  pumped  out  and  analysed 
and  found  to  contain  18-2  per  cent,  of  CO  and  81-8  per 
cent,  of  N2.  The  compositions  of  the  mixture  used  and  of 
the  product  (calculated  in  grm. -molecules  per  100  grms.  of 
mixture)  were  : — 

Initial  Final 

mixture,      mixture.      Increase. 

Ba(CN)2 0158  0-164  +0006 

BaCN2     0-182  0032         —0150 

BaO 0087  0-220  +0-133 

The  principal  change  which  has  occurred  is  obviouslv 
BaCN2  +  CO  =  BaO  +  2C+N.2.  A  little  cyanamide  has 
also  been  converted  into  cyanide,  BaCN2+C  =  Ba(CN)2. 
It  does  not  necessarily  follow,  however,  that  carbon 
monoxide  acts  on  the  cyanamide  only,  because,  as  will  be 
shown  later,  cyanide  and  cyanamide  (in  presence  of 
carbon)  tend  towards  an  equilibrium  the  relative 
quantities  depending  on  the  quantity  of  barium  oxide 
present. 

We  may  assume,  therefore,  that  the  fixation  of  nitrogen 
is  due  to  one,  or  both,  of  the  reversible  reactions 
BaO + 2C + N2^.BaCN, + CO. 
BaO+3C+N2;±Ba(CN)2-fCO. 
If  barium  oxide,  cyanide,  cyanamide,  and  charcoal  did 
not  mix,  but  remained  as  separate  phases,  then  when 
equilibrium  was  attained  at  any  given  temperature  the 
ratio  of  the  partial  pressures  of  carbon  monoxide  and 
nitrogen  in  the  gaseous  phase  would  be  independent  of 
the  relative  quantities  of  the  solid  or  liquid  substances; 
and  if  a  mixture  of  barium  oxide  and  charcoal  were 
heated  in  an  atmosphere  of  carbon  monoxide  and  nitrogen 
containing  less  than  the  equilibrium  quantity  of  carbon 
monoxide  the  reaction  would  go  on  until  the  whole  of  the 
barium  oxide  was  converted  into  cyanide  or  cyanamide. 
H,  on  (lie  other  hand,  the  barium  compounds  do  mix 
the  ratio  of  the  partial  pressures  of  carbon  monoxide  and 
nitrogen  in  the  gas  when  equilibrium  is  attained  at  any 
given  temperature  will  depend  on  the  relative  quantities 


of  cyanide,  cyanamide  and  oxide  in  the  mixture.  The 
latter  appears  to  be  the  actual  state  of  affairs  and  we  have 
attempted  to  determine  the  relation  between  the  com- 
position of  the  solid  (or  fused)  mixture  and  that  of  the 
gaseous  phase  at  three  different  temperatures  (1000°, 
1100°  and  1150°). 

The  method  finally  adopted  was  to  heat  the  barium 
mixture  in  a  current  of  gas  containing  carbon  monoxide 
and  nitrogen  until  the  gas  escaping  from  the  apparatus 
had  the  same  composition  as  that  entering  it.  To  make 
sure  that  equilibrium  was  really  attained  two  experiments 
were  made  with  each  mixture  of  carbon  monoxide  and 
nitrogen,  one  in  which  the  initial  material  contained  no 
combined  nitrogen  and  a  second  in  which  it  contained 
much  more  combined  nitrogen  than  the  final  product. 

For  the  experiments  with  nitrogen-free  raw  material 
a  mixture  of  pure  barium  carbonate,  charcoal  and  reduced 
iron  was  heated  in  a  vacuum  at  the  temperature  of  the 
subsequent  experiment  so  long  as  gas  was  evolved  ;  the 
product  always  contained  a  little  undecomposed  carbonate. 
The  nitrogenous  raw  material  was  made  by  heating  a 
mixture  of  dry  barium  ferrocyanide  and  charcoal  (some- 
times with  a  little  reduced  iron)  in  a  current  of  nitrogen 
at  about  1000°.  Analyses  of  the  products  so  obtained  are 
given  in  Tables  III.  and  IV.  The  addition  of  iron  to  the 
mixtures  was  intended  to  accelerate  the  attainment  of 
equilibrium  between  the  cyanide  and  cyanamide  as 
explained  later. 

The  mixture  was  placed  in  a  wrought -iron  boat  (lined 
with  magnesia  at  the  highest  temperatures  to  prevent 
the  fusion  of  the  iron  in  contact  with  the  charcoal)  and 
heated  in  a  porcelain  tube  in  the  electric  furnace.  The 
temperature  was  usually  kept  constant  within  22.  A 
definite  mixture  of  carbon  monoxide  and  nitrogen  (freed 
from  oxygen,  carbon  dioxide  and  moisture  by  passing  it 
first  over  red-hot  copper  and  then  through  a  concentrated 
solution  of  caustic  potash  and  finally  strong  sulphuric 
acid)  wras  passed  over  the  boat  until  the  composition  of  the 
gas  was  no  longer  affected.  In  several  cases  the  product, 
after  cooling,  was  reground  and  retreated  in  order  to  make 
sure  that  no  unattacked  substance  had  been  enclosed 
in  the  fused  or  semi  fused  mass. 

In  the  first  experiments  the  boat  was  left  to  cool  off, 
after  the  experiment,  in  the  stagnant  mixture  of  carbon 
monoxide  and  nitrogen  left  in  the  tube.     We  overlooked 
the  fact  that  the  equilibrium  changes  as  the  temperature 
falls  and  that  carbon-monoxide  is  absorbed  on  cooling. 
The  results  of  the   experiments   made   in   this  way  are 
therefore  affected  by  a  small  error,  it  is  not  very  serious 
because  the  principal  change  during  cooling  is  the  con- 
version of  barium  oxide  into  carbonate.     To  avoid  this 
error  we  first  tried  to  obtain  more  rapid  cooling  by  pushing 
the  boat  quickly  into  the  cold  end  of  the  porcelain  tube  : 
still  more  rapid  cooling  waa  attained  by  attaching  a  water- 
cooled,   quartz  tube  to  the  end  of  the   porcelain   tube, 
by  pushing  the  boat  into  this,  at  the  end  of  t  he  experiment, 
it  could  be  cooled  below  the  reaction  temperature  in  a 
few  seconds.      Finally  we   arranged  the   porcelain   tube 
vertically  and  placed  the  mixture  in  a  small  iron  gauze 
basket   which  was  enclosed  in   a   perforated  steel  capsule 
supported  by  an  iron  rod  which  passed  through  a  packed 
gland  at   the  upper  end  of  the  tube.     The  lower  end  of 
the  tube  was  fixed  into  a   wide-necked   Mask   containing 
mercury.     At  the  end  of  the  experiment  the  capsule  and 
its  contents  were  pushed  down   under  the  surface  of  the 
cold   mercury;     in   this   way   the    material   was  cooled  _  in 
one  or  two  seconds  and  also  removed  from  contact   with 
the  carbon  monoxide. 

In  order  to  estimate  the  error  produced  by  the 
absorption  of  carbon  monoxide  in  cooling,  analyses  of  the 
gas  left  in  the  tube  were  made  in  three  experiments  with 
the  following  nsults  : — 


1      III      •->- 
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cooling 

After 
cooling. 
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The  quantity  of  carbon  monoxide  absorbed  could  eon- 
vert  .">  per  cent,  ol  the  barium  present  into  carbonate 
in  No.  100  and  about  2-4  per  cent,  in  No.  101.  When  the 
quantity  of  carbon  monoxide  in  the  gas  is  small  the  error 
is  negligible. 

The  total  quantity  of  barium  found  by  analysis  in  the 
produol  agreed  very  closer;  with  that  taken  (from  1  to 
[•5  gram  BaC03)  the  deficit  being  usually  less  than  3  per 
cent.;  up  to  11 60°,  therefore,  the  mixtures  of  barium 
compounds  are  practically  mm -volatile.  Carbon  and  iron 
of  course  always  present  in  the  products  in  con- 
siderable cpaantities.  but  they  were  not  estimated. 

In  Table  III.  the  results  of  the  experiments  in  which 
equilibrium  was  attained  from  opposite  directions  arc 
collected  together. 


It  is  obvious  from  the  figures  in  the  last  two  columns, 
of  the  table  that  a  true  equilibrium  is  established,  the 
composition  of  the  product  obtained  with  any  given 
percentage  of  carbon  monoxide  being  practically  the 
same  whether  the  original  mixture  contains  much  combined 
nitrogen  or  none.  In  Nos.  87 — 94  the  product  was 
allowed  to  cool  slowly  and  therefore  contains  rather  less 
nitrogen  than  corresponds  with  true  equilibrium  ;  this 
does  not  affect  the  above  conclusion  because  each  pair 
of  experiments  is  affected  equally  and  in  the  same  direction. 

Table  IV.  contains  the  remainder  of  the  determinations 
of  the  equilibrium  ;  these  were  not  made  in  duplicate 
the  experiments  included  in  Table  .III.  having  shown 
that  the  absorption  of  nitrogen  is  completed  in  a  com- 
paratively short  time. 


Table  III. 


Initial  mixture. 

°'o  composition. 

Fe. 

"„  CO 
ia  gas. 

Hours  Heated. 

Temp. 

%  of  B 
Ba(CN)2 

ilium  in  product  in 
form  of 

the 

%  of  the  Ba 
combined  with 

N. 

No. 

BiKCX), 

BaO 

BftCO. 

Char. 

BaCN2 

BaO 

BpC03 

charge. 

product. 

95 

1  7-:. 

16-3 

12-9 

0-2 

20-5 

26-6 

4-5 

1-5   ^ 
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1-75  J 
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— 

— 
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92 

87 

-- 

17-8 
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6-8 
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20-0 
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2-0   ~v 
2-0    } 
2-5   J 
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4-0 

1100 
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50-8 
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0 
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89 

— 

— 

— 
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19-2 

1-5    , 

3-o  r 
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28-5 
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0 
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93 

17-3 
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0-9 
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-4 

— 

— 
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0 
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In  diagram  2  the  percentages  of  the  barium  combined 
with  nitrogen  after  equilibrium  is  reached  are  plotted 
against  the  corresponding  percentages  of  carbon  monoxide. 

Diagram  II. 


t 

fc  iinng 

i  1 

Z4t> 

Bus? 

03 

Z 

o 
UV1 

1 

0 

K 

N. 

^\ 

ae 
".0 

\ 

\ 

0 

Xs 

20 


30        40        50        60         70 

PERCENT    CARBOIt  MONOXIDE 


90 


It  will  be  seen  that  with  one  or  two  exceptions  the 
experimental  points  lie  very  nearly  on  three  straight  lines 
which  converge  towards  a  point  representing  the  con- 
version of  one-half  of  the  barium  oxide  into  cyanide  and 
cyanamide  in  contact  with  pure  nitrogen.  It  is  improbable 
that  these  straight  lines  represent  the  true  form  of  the 
curves  below  one  per  cent,  of  carbon  monoxide.  Our 
experiments  show  that  equilibria  in  which  less  than  50% 
of  the  barium  is  combined  with  nitrogen  are  attained 
rapidly  and  easily,  but  that,  for  soma  reason,  the  speed  of 
fixation  of  further  quantities  of  nitrogen  isextremely  small. 
When,  for  example,  a  mixture  of  barium  carbonate  and 
charcoal  is  heated  in  a  current  of  nitrogen  at  1100°  over 
45  per  cent,  of  the  barium  combines  with  nitrogen  in 
two  hours,  whilst  a  further  80  hours  are  required  to  carry 
the  conversion  to  57  per  cent.  (No.  110,  Table  IV.).  It 
is  therefore  possible  that  true  equilibrium  in  presence  of 
pure  nitrogen  will  only  be  attained  when  the  whole  of  the 
barium  is  combined  with  nitrogen. 

We  have  made  many  attempts  to  find  a  theoretical 
interpretation  of  these  results  but  without  success.  An 
accurate  knowledge  of  the  mutual  solubility  of  the  com- 
pounds is  necessary  for  a  proper  understanding  of  the 
equilibrium  and  we  have  not  found  time  to  investigate 
this.  The  arrest  of  the  reaction  at  half  conversion  appears, 
however,  to  be  most  readily  explained  by  the  assumption 
that  a  compound,  BaO.Ba(CN)2,  is  formed  in  which 
the  barium  oxide  is  very  much  less  active  than  the  uncom- 
bined  substance.  This  would  also  explain  the  fact  that 
up  to  1150°  the  mixtures  lose  nothing  by  volatilitation, 
whereas  barium  cyanide  itself,  as  is  mentioned  later,  is 
readily  volatile  at  much  lower  temperatures. 

Two  experiments  may  be  quoted  here  in  order  to  give 
some  indication  of  the  rate  of  absorption  of  nitrogen  by  a 
mixture  of  barium  oxide  and  charcoal.  An  intimate 
mixture  of  2  grms.  of  barium  carbonate  and  1  grm.  of 
charcoal  was  first  heated  at  1100°  in  vacuo  until  no  further 
evolution  of  carbon  monoxide  occurred.  It  was  then 
treated  with  a  steady  current  of  nitrogen  at  the  same 
temperature  and  the  carbon  monoxide  produced  collected 
at  short  intervals  and  measured.  The  total  quantity  of 
nitrogen  fixed  was  then  estimated  by  analysis  of  the 
product.  The  quantity  of  carbon  monoxide  evolved 
agreed  fairly  well  with  the  quantity  of  nitrogen  fixed 
and  its  rate  of  evolution  therefore  afforded  a  fairly  accurate 
indication  of  the  progress  of  the  reaction.  The  results  were 
as  follows  : — 

Table  V. 


a. 

6. 

Time  of 
passage  of 

nitrogen 
(minutes). 

PoefrtChent'     !  Percent. 

barium       I  combined 
combined         „;„,,♦„ 

with  N.          mlnute- 

Per  cent. 
of  the 

barium 
combined 

with  N. 

Per  cent. 

combined 

per 

minute. 

10 
20 
30 
40 
60 
80 
100 
120 

132- 
21-7 
27  0 
30-4 
34-5 
36-0 
38-8 
40  0 

1  -32 
(l-h.-, 

0-58 

o:i4 
0-20 
0-12 
0  09 
0  06 

21-7 
32  0 

:57-:> 
41-5 
46  0 
48-2 
4  (>•.-> 
50-2 

217 
103 
0-55 
0  40 
0-22 
011 
0  06 
0  03 

In  a  the  quantity  of  nitrogen  supplied  per  minute 
was  sufficient  to  combine  with  7-5  per  cent,  of  the  barium, 
in  b  it  was  equivalent  to  17-5  per  cent,  per  minute.  The 
great  increase  in  velocity  produced  by  an  increase  in  the 
supply  of  nitrogen  shows  very  clearly  that  the  reaction 
itself  is  a  fast  one.  The  diminution  of  speed  which  accom- 
panies the  conversion  of  the  barium  oxide  is  due  partly 
to  the  diminution  of  the  available  barium  oxide  and 
probably  partly  to  the  formation  of  a  protective  glaze 
of  a  readily  fusible  mixture  of  barium  cyanide  and  oxide 
over  the  surface  of  the  unattached  particles. 

Side  by  side  with  the  main  reaction  between  barium 
oxide,  nitrogen  and  carbon  which  has  been  discussed,  two 
other  reactions  take  place  :  BaC03  +  2C^BaO  +  3CO 
and   Ba(CN)25tBaCN2+C. 

The  presure  of  carbon  monoxide   in   equilibrium  with 
barium  carbonate  and  carbon  at  any  temjierature  may  be 
calculated  from  a  knowledge  of  the  dissociation  pressure 
of   barium   carbonate   and   of   the   equilibrium 
C0.2^2CO  +  C. 

The  initial  dissociation  pressure  of  barium  carbonate 
(when  less  than  10  per  cent,  of  it  is  decomposed)  as  deter- 
mined by  Finkelstein  (Ber.  39,  1585,  1906)  is  given  by  the 

— 13860 
expression    log10pco2= ™ — +logi0T  +  8-197,    where   T' 

is  the  absolute  temperature  and  pCo.  the  pressure  of  COs 
in  mm.  Hg.  The  pressures  of  carbon  monoxide  and  dioxide 
in  equilibrium  with  carbon  have  been  measured  very 
accurately  by  Rhead  and  Wheeler  (J.  Chem.  Soc,  1911, 
1140).  They  have  expressed  their  results  by  an  equation* 
which,    after    some    numerical    transformation    becomes 

Iogio— 2  =  ^P-  -  0-00067T— 10581,  where  pC02  and  pCo 
Pco2  I 

are  the  partial  pressures  of  carbon  dioxide  and  carbon 
monoxide  respectively  in  mm.  of  mercury  and  T  is  the 
absolu  tetemperature.  Combining  these  two  expressions  we 
obtain  the  pressure  of  carbon  monoxide  (in  mm.  of  mercury) 
which  is  in  equilibrium  with  a  mixture  of  barium  car- 
bonate (very  little  decomposed)  and  carbon  at  the  absolute 
temperature  T, 

logio  Pco  =  -  ^2+0-5  log10T+0-00033T+9-389. 

From  this  expression  the  following  table  is  calculated  : — 

Temperature  (C°)  pco  in  mm. 

800 9-2 

900 77-5 

1000 479 

1100 2312 

1200 9078 

From  these  figures  it  appears,  in  accordance  with  our 
experience,  that  the  decomposition  of  barium  carbonate 
must  take  place  to  a  considerable  extent  before  any 
barium  cyanide  can  be  formed.  As  Finkelstein  has  shown 
the  dissociation  pressure  of  barium  carbonate  falls  rapidly 
as  decomposition  proceeds  owing  to  dilution  or  com- 
bination with  barium  oxide  and  apparently  barium 
cyanide  has  a  similar  effect  since  when  mixed  with  oxide 
and  cyanide  some  barium  carbonate  can  remain  andecom- 
posed'even  at  1 180c  when  the  pressure  of  carbon  monoxide 
in  contact  with  it  has  fallen  to  a  few  millimetrt  i. 


*  This  equation  represents  the  experimental  results  very  exactly; 
it  does  not.  however,  appear  to  us  to  have  the  theoretical 
niflcance  which  the  authors  ascribe  to  it.     They  write  Le  Chateliers 

general  equation  in  the  form  log/,1!  +  log<.P+  »/L   -  =  00SM*. 

Reference  to  Le  C'hatelier's  original  memoir  (Ann  del  Mm'-. 
1888  [8],  13, 157)  shows  that  the  quantity  under  the  sign  «•(  integra- 
tion should  beLdT'L   being  the  heat  absorbed    by  the  reaction 

2CO=C+COi  at  constant  pressure  and  not  that  evolved  .it 
constant  volume  as  Rhead  and  wheeler  have  taken  it  to  be. 
By  introducing  the  value   L    38055+2-02T    0-0031T*  Into  the 

erroneous  formula  and  neglecting  the  Integration  entirely  they 

056  +  2-O2T     fXXttlT*  ..      _     .      C,» 

obtain  the  formula  J-  f  +  logci' +  l<>g.  rj  =  K 

which  represents  their  results  very  well,  and  has  tbereJ  n  beea 
need  in  our  calculations. 
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We  ere  unable  to  give  any  explanation  of  the  curious  fact 
that  the  quantity  of  carbonate  remaining  undecomposed 
under  otherwise  similar  circumstances  increases  with  the 
I  charcoal  present  in  the  mixture  (compare  Nos. 
106  and  99  with  U>4  and  107,  Table  IV.,  also  Nos.  102 
and  1«>:5.  Table  IV.). 

It  has  been  assumed  that  the  absorption  of  nitrogen 
is  preceded  by  the  formation  of  barium  carbide  thus:  — 

BaO  +  3C  =  BaC.,  +  CO 
and  BaC2  +  N,  =  Ba(CX). 

A-  Ear  as  we  know  this  hypothesis  was  first  made  in  the 
analogous  ease  of  the  formation  of  potassium  oyanido 
from  potassium  carbonate,  carbon  and  nitrogen  by 
F.  R.  Hughes  (Graham,  Report  of  Juries,  Exhibition  of 
1851,  1.  95)  and  again  independently  by  Berthelot  in 
1868 (Comptes rend.,  67,  1141).  N.  Caro(Chein.  Ind.,  1895, 
14.  2S9)  appears  to  have  been  the  first  to  extend  the 
hypothesis  to  the  alkaline  earths.  We  are  not  aware 
that  any  experimental  evidence  exists  showing  that 
barium  carbide  is  really  formed  under  the  conditions  in 
which  nitrogen  is  fixed.  We  therefore  heated  an  intimate 
mixture  of  2  parts  of  barium  carbonate  and  1  part  of 
charcoal  in  an  iron  boat  in  a  porcelain  tube,  which  was 
connected  to  a  Topler  pump  and  to  a  pressure  gauge, 
temperature  of  the  boat  was  gradually  raised  to 
1100:  th  evolved  being  continuously    pumped  out; 

after  about  an  hour  the  quantity  of  gas  collected  indicated 
almost  complete  decomposition  of  the  carbonate,  the 
pressure  was  about  3  mm.  and  it  showed  little  tendency 
to  increase  when  pumping  was  discontinued.  The  tem- 
perature was  then  raised  to  1200°  and  the  pumping  con- 
tinued at  intervals  for  9J  hours,  the  pressure  fell  gradually 
to  about  1  mm.  of  mercury  and  on  lowering  the  tem- 
perature to  1 100°  it  was  too  small  to  be  read  on  the  gauge. 
The  material  left  in  the  boat  gave  off  acetylene  when 
dissolved  in  water,  a  quantitative  analysis  showed  that 
15*9  per  cent.  of  the  barium  carbonate  used  had  been 
converted  into  carbide.  8-3  per  cent,  of  it  had  remained 
unchanged  and  the  remainder  had  been  converted  into 
oxide.  It  appears,  therefore,  that  at  1200°the  equilibrium 
-ure  of  the  reaction  BaO  +  3C^lBaC2-f  CO  is  about 
1  mm.  of  mercury  when  only  a  small  quantity  of  carbide 
i-  present,  with  more  carbide  it  might  be  smaller  but 
would  not  be  greater. 

The  approximate  equation  which  Nernst    has  deduced 

from  his  thermodynamic  theorem  may  be    used   in   order 

bow  that  this  result  i.?  at  least  not   improbable.     For 

th<-  case  under  consideration  Ncrnst's  equation    becomes 

IogI0  Fco  =  -4..7gi  T+  175  login  T+  36 

where  pco  is  the  equilibrium  pressure  of  carbon  monoxide 
in  atmospheres  at  the  absolute  temperature  T  and  Q  is 
th'-  heat  evolved  by  tin-  reaction  BaC,  I  0=BaO+3C. 
Introducing  the  values  of  pco  and  T  above  measured  Q 
i-  found  to  be  74,000  cab.,  from  which  we  obtain  the  heal 
of  formation  of  barium  carbide  from  its  elements,  Ba  (metal) 
,  (amorph.)=BaC,-r- 23,400  cals.  The  heal  of  forma- 
tion of  barium  carbide  has  not  been  measured,  but  that 
of  calcium  carbide  i-  [9,700  east,  and  the  following  com- 
parison   of  the   lea's   of   formation   of  some   calcium    and 

barium  compounds  indicates  that  th<-  difference  between 

them  has  quite  a  possible  value. 

//    '  of  formation  of  I>n     II"ii  of format  i>,„  r>f('<i-rompound. 


Hydride 

—  8*7  (  aL  i><a-  atom  metal. 

+  ■•-> 

Nitride 

+  \z\ 

Oxi'le 

—2 

Fluoride 

—IS 

Chloride 

+ 

Bromide 

+  10 

Sulphide 

—11 

Carbonate     . 

—  r, 

the  above  vniae  of  Q,  ai  d  calculating  pco  in  mm. 
of  mercury  I  '  quation 


-  : — 


log.o  Fco  =  -  -q2,50  +  1-75  logl0  T  +  5-48 
from  which  the  following  table  is  calculated  : — 


t 

T 

p  .  (mm.)            pc„  (atnios.)  x  100 

950 
1000 
1100 
1200 

1223 
1273 
1373 
1473 

0-004 
0-014 
0-138 
1-0 

0-00036 
0-0018 
0-018 
0129 

The  figures  in  the  last  column  are  the  same  as  the 
maximum  percentage  of  CO  which  if  mixed  with  nitrogen 
at  1  atmosphere  pressure  could  exist  in  presence  of  barium 
carbide  at  the  temperatures  given  in  the  first  column. 
It  is  clear,  therefore,  that  barium  carbide  could  not  be 
formed  at  all  in  presence  of  the  mixtures  of  carbon 
monoxide  and  nitrogen  from  which  the  latter  is  freely 
absorbed  by  barium  oxide  and  carbon,  and  it  cannot  be 
regarded  as  an  intermediate  product  in  the  reaction. 

It  is,  however,  quite  probable  that  in  the  analogous 
reaction  with  calcium  oxide  the  carbide  is  a  necessary 
intermediary.  For  the  reaction  CaC2  +  CO^tCaO-f3C4- 
103,200  cals.,  Nernst's  equation  becomes  : — 


l°gio  Pco  (atmos.) 


103200 


4-571  T 


7;+  1-75  log10T  +  3-6 


The    substantial    accuracy    of    this  equation    has    been 
verified  by  Rothmund  (this  J.,  1902,  761). 
The  equation  gives  : — 

Pco  =  I  atmosphere  at  2117°  C 
pco  =  §  „  at  2037'  C 

The  Cyanid  Gesellschaft  (Eng.  Pat,  16,298,  1902) 
states  that  "  nitrogen  has  no  action  on  a  mixture  of  lime 
and  carbon  at  1100°  and  the  reaction  CaO  +  2C  +  N2  = 
CaCN2  +  C0  takes  place  best  at  a  temperature  of  2000°, 
at  this  temperature  only  a  little  of  the  nitrogen  is  tin- 
absorbed." 

The  last  statement  indicates  that  at  2000°  the  partial 
pressure  of  the  carbon  monoxide  evolved  is  about  1  at  mo., 
which  agrees  very  well  with  the  above  calculation. 

We  have  finally  to  consider  the  relation  between  barium 
cyanide  and  cyanamide  and  carbon.  Our  results  may  be 
arranged  under  the  headings  : — 

(a)  Behaviour  of  pure  barium  cyanide  when  heated. 

(6)  Behaviour  of  barium  ferrocyanide  when  heated. 

(c)  Composition  of  products  obtained  by  the  action  of 
nitrogen  on  mixtures  of  barium  carbonate  and  charcoal. 

a.   Behaviour  of  pure  barium  cyanide  when  heated. 

Barium  cyanide  was  prepared  by  A.  Joannis  (Ann. 
( 'him.  phys.,  1882  [5],  26,  484)  by  treating  crystallised 
baryta,  Ba(OH)28H20,  with  dry  hydrocyanic  acid  until  the 
crystals  nearly  disappeared,  a  small  excess  of  the  acid 
was  then  added  to  the  concentrated  solution,  which  was 
evaporated  in  vacuo  in  the  cold  until  the  hydrate 
l',l|f'.\)22H20  was  left.  This  was  then  heated  very 
gradually  in  vacuo  to  100°.  An  analysis  of  the  producl 
gave  72-04  per  cent,  Ba  and  27-21  per  cent.  CN,  whi  h 
corresponds  with  99-29  per  cent.  Ba(CN)2,  0-18  per  cent. 
Ba(OH)]  and  0-53  percent,  water.  By  following  Joannis' 
directions  exactly  we  always  obtained  a  producl  contain 
about  92  percent,  of  Ua(CN)2and  s  percent,  of  Ba(OH),. 
Even  when  a  <'<l'l  solution,  an  analysis  <>f  which  showed  il 
to  contain  I'.a  and  CN  in  the  correct  proportions,  wai 
evaporated  in  vacuo  at  a  few  degrees  above  zero,  the  sail 
deposited  contained  about  this  proportion  of  hydroxide. 
It  i  obvious  that  the  saturated  solution  is  hydrolyseH 
to  a  considerable  extent  and  the  free  hydrocyanic 
toes  in  a  vacuum.  The  impure  crystals  oi  the  dihydrate 
howevr.  be  dried  without  much  further  change.  Thii 
:  .  ition  led  US  to  a  fairly  easy  method  of  preparation 
of    the    anhydrous    salt.     Pure,     recrystallised     bar  run 
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hydroxide  is  dried  in  vacuo,  yielding  a  very  fine,  dry 
powder  of  Ba(OH)2.  This  is  suspended  in  dry  petroleum 
ether  and  an  emulsion  of  anhydrous  hydrocyanic  acid 
and  petroleum  ether  added  to  it  in  about  theoretical 
quantity.  In  this  way  the  solid  hvdrate  is  obtained 
without  evaporation  Ba(OH)2+2HCN=Ba(CN),-2H20. 
The  crystals,  when  dried  in  vacuo  at  a  gradually  rising 
temperature,  yield  a  product  with  only  5  per  cent,  of 
barium  hydroxide  and  by  shaking  this  with  a  small  excess 
of  dry  hydrocyanic  acid  and  petroleum  ether  and  again 
drying  in  vacuo  a  product  was  obtained  containing  97-33  per 
cent,  Ba(CN)2,  037  per  cent.  Ba(OH)„  1-42  per  cent. 
BaCOa. 

The  dry  salt  fuses  at  about  600°,  it  is  distinctly  volatile 
even  at  its  melting  point,  for  example  a  sample  lost  42 
per  cent,  of  its  weight  when  heated  for  1  hour  at  650°  in 
vacuo,  and  65  per  cent,  of  its  weight  when  heated  for  1£ 
hours  a  800°  in  an  atmosphere  of  nitrogen.  From  Joannis' 
determinations  of  the  heat  of  solution  of  the  anhydrous 
salt  and  of  the  heat  of  neutralisation  of  baryta  by  hydro- 
cyanic acid  the  following  heats  of  reaction  may  be  cal- 
culated : — 

Ba-f-2C  (amorph.)  -f  N2=Ba(CN)2+54-25  cals. 
BaO+3C(amorph.)  -f-N2=Ba(CN),+CO— 43-1  cals. 

The  following  table  contains  the  results  of  a  number  of 
experiments  in  which  dry  barium  cyanide  was  heated. 


an  excess  of  finely  divided  iron  (made  by  reducing  ferric 
oxide  in  coal  gas)  was  added  to  the  cyanide.  The  increased 
quantity  of  cyanamide  formed  is  very  striking  ;  the  only 
other  experiments  in  which  anything  approaching  to  this 
quantity  of  cyanamide  is  formed  are  those  in  which  a 
considerable  quantity  of  the  material  volatilised,  if  the 
volatile  material  is  barium  cyanide  the  relatively  large 
quantity  of  cyanamide  in  the  residue  would  be  easily 
understood.  In  the  last  fo\ir  experiments  in  Table  VI., 
iron  was  excluded  as  far  as  possible.  The  effect  of  iron 
on  the  change  is  clearly  seen  by  comparing  the  four  experi- 
ments in  each  of  which  the  barium  cyanide  was  heated  for 
4  hours  at  620°. 


No. 


Mnls.  BaCN2  in  100  mols.  of 
(BaCN2  +  Ba<CN)2). 


Conditions. 


69 

13-6 

Iron  boat  lined  with  MgO. 

71 

12-9 

Carbon  boat. 

64 

29  0 

Iron  boat. 

70 

63-4 

Iron  boat ;  excess  spongy 
iron  added. 

It  is  evident  that  the  greater  the  surface  of  iron  in 
contact  with  the  barium  cyanide  the  greater  is  the  quantity 
of  it  converted    into    cyanamide  under  otherwise  similar 


Table  VI. 
Composition  of  product. 


Time  of 

Composition  of  product. 
Mols.  per  100  mols.  Ba(CN)2  +  BaCN2 

No. 

Temp. 

heating. 

Remarks. 

hrs.     min. 

BaCN2 

BaCOs 

BaO. 

68 

500 

17     50 

8-2 

<11 

0 

N2  :  nothing  volatilised  :    fritted. 

60 

550 

1 

3-2 

9-6 

0 

vacuum  :    nothing  volatilised  :    caked  but  not  fused: 

62 

600 

1 

11-6 

? 

9 

No  :    nothing  volatilised  :    semi-fused. 

63 

620 

2 

25-4 

14-0 

7-5 

No  :    nothing  volatilised  :    semi-fused. 

64 

620 

4 

29-0 

15-4 

4-5 

N  2  '■    nothing  volatilised  :    almost  completely   fused. 

70 

620 

4 

63-4 

<  19-3 

6-9 

No  :    spongy  Fe  added  :    fused. 

61 

650 

1 

46-2 

1-4 

about  8-5 

vacuum  :    about   }   volatilised  :    completely  fused. 

66 

700 

1 

30-7 

8-8 

10-2 

No  :    nothing  volatilised  :    porous  fused  mass. 

67 

700 

3     30 

30-5 

8-4 

18-0 

N2  :   nothing  volatilised  :    porous  fused  mass. 

59 

800 

1 

41-4 

5-2 

9 

vacuum  :    about   f   volatilised :    completely   fused. 

65 

800 

1     15 

29-5 

12-5 

18-4 

No  :    about  $  volatilised  :    completely  fused. 

58 

1000 

1 

53-4 

? 

9 

vacuum  :    about  J  volatilised  :    fused. 

69 

620 

4 

13-6 

9 

4-8 

N2  :   Iron  boat  lined  MgO  :   fritted  to  hard  mass. 

71 

620 

4 

12-9 

9 

2-5 

N2  :    Carbon  boat :    charcoal  added  : 

72 

700 

2 

12-9 

? 

7-0 

No  :    MgO   boat: 

73 

705 

2 

25-6 

? 

3-0 

No  :    carbon  boat :    charcoal  added  : 

Of  the  above  experiments  the  first  12  were  made  in  iron 
boats  ;  in  every  case  the  product  was  dark  coloured,  owing 
to  the  separation  of  carbon,  but  it  was  noticed  that  the 
greater  part  of  the  carbon  had  separated  in  contact  with 
the  iron  boat.    This  led  us  to  try  experiment  70  in   which 


circumstances.  A  comparison  of  Nos.  62,  63  and  64 
or  of  Nos.  60  and  68  shows  that  the  formation  of  barium 
cyanamide  is  very  slow,  especially  at  low  temperatures  ; 
it  is  therefore  probable  that  the  iron  merely  accelerate 
this  change  catalytically. 


Table  VII. 


mols.                mol.-<. 

Grams 

Per  cent,  of  the  barium 

in  the  product  in  the  form  of 

BaCN2                BaO. 

Time  of 
heating. 
(Hours.) 

Temp. 

charcoal 
per  gram 
Ba2FeCy6 

1 

No. 

Ba2FeCy„ 

Ba(CN)2 

BaCN2 

BaO          BaCO, 

per  100  mols.  Ba(CX),+ 
BaCS 

1 

21 

580 

0 

33-7 

21-9 

43-4 

0 

10 

M-G                  0 

2 

J 

850 

0 

0 

36-4 

48-7 

19-9 

()•() 

:.4-7                 84-8 

3 

1 

1000 

0 

0 

36-2 

41-8 

20-0 

2-lt 

53-rt 

4 

2 

1000 

0 

0 

37-4 

7-3 

50-2 

.'.II 

ni-.i                I1M 

E 

1 

bright  red 

0-17 

0 

81  «2 

33-9 

22-1 

12-7 

62-1                   884 

6 

1 

0-17 

0 

30-8 

30-6 

27-9 

10-7 

MM)                        4''-4 

i 

2 

850 

0-2 

0 

29-M 

1(1-2 

40-2 

7-7 

3.V2                      11KI-4 

8 

2 

850 

0-36 

0 

21-7 

1  2-8 

86*8 

29*2 

37-1                  IM-9 

9 

1} 

7001 
850  i 

0-52 

0 

15-9 

2-2 

38-2 

43-7 

1 2-2                   1 1 1 
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There  is  no  evidence  in  these  experiments  that  the  reaction 
Ba(CN)1  =  BaCN:J+C  is  reversible.  In  Nos.  71  and  73 
excess  of  charcoal  was  mixed  with  the  barium  cyanide, 
but  the  comer-ion  into  cyanamide  went  as  far  (or  further) 
than  in  the  parallel  experiments  69  and  72  with  no  charcoal. 

(6.)  Product*  obtained  by  heating  barium  ferrocyanid, . 

Barium  ferrocyanide  is  most  easily  made  by  mixing 
hot,  concentrated  solutions  of  equivalent  quantities  of 
barium  chloride  and  sodium  ferroevanido  (if  potassium 
ferrocyanide  is  used  a  doable  potassium  barium  ferro- 
cyanide  crystallises  out).  The  salt  loses  the  greater  part 
of  its  water  of  crystallisation  at  100°,  but,  as  Drechsel 
(J.  pr.  ('hem..  1880  (2)  21,  77)  observed  a  little  water  is 
retained  even  at  this  temperature.  By  heating  3-328  grins, 
of  the  salt,  previously  dried  at  100°,  in  vacuo  at  1050° 
until  decomposition  was  complete  we  obtained  26-5  c.c. 
of  hydrogen  (at  19°  and  1  atmo.)  which  corresponds 
with  0-6  per  cent,  of  water  in  the  dried  salt.  When  the 
dry  salt  is  heated  in  a  vacuum  or  in  an  atmosphere  of 
nitrogen  decomposition  begins  at  about  500°,  nitrogen 
is  evolved  and  a  mixture  of  carbon,  iron  and  barium 
cyanide  and  cyanamide  remains  behind.  Drechsel  had 
already  observed,  qualitatively,  the  formation  of  barium 
cyanamide  and  attributed  it  to  the  action  of  water  on 
barium  cyanide,  but  the  quantities  produced  are  much 
too  large  to  be  explained  in  this  way.  The  compositions 
of  the  products  which  we  have  obtained  by  heating 
barium  ferrocyanide.  either  alone  or  mixed  with  charcoal, 
are  given  in  Table  VII. 

Table  VIII. 


I 

Mols.  BaCN2 

Mols.  BaO 

Time  of 

per  100  mols. 

per  100  mols. 

H 

Temp. 

Heating 

BaC.V2xBa(CX)> 

BaCN2xBa(t'N)2 

(Hours). 

in  the  product. 

in  the  product. 

38 

933 

2 

60 

3350 

35 

M0 

2 

5-6 

114 

34 

955 

9 

10-4 

136 

28 

960 

2 

1-2 

195 

30 

960 

2 

4  0 

214 

29 

963 

9 

5  0 

180 

26 

961 

2 

21 

287 

27 

960 

2 

5-3 

370 

4 

971 

0 

8-0 

493 

8 

BM 

2 

7  0 

650 

33 

961 

2 

0 

1340 

23 

1000 

2 

5-0 

112 

39 

1000 

If 

13-8 

128 

2 

1070 

2 

11-0 

87 

Table  IX. 


Mob.  BaCNi 

Mols.  BaO 

Time  of 

per  100  mols. 

i*-r  loo  mob. 

-No. 

Heating 

Temp. 

BftCNj  xliaK  V 

BaCNi  x  Ba(CN)i 

B  'Urs). 

in  product. 

in  product. 

109 

4-5 

1000 

130 

98 

95 

4-5 

1001 

4-5 

136 

96 

6 

1002 

126 

108 

6-2 

I  (MX) 

10  i 

269 

5-2 

1000 

61 

1640 

107 

4   1 

1000 

40-0 

1390 

110 

1100 

024 

80 

97 

4-0 

lloo 

'i  1 

108 

91 

1101 

21-2 

111 

fl  i 

1100 

21-4 

106 

-l 

2-0 

1101 

ill 

j-o 

1102 

:  i 

150 

-- 

to 

1100 

8-2 

N8 

89 

4-7 

1100 

LOO 

160 

•- 

1100 

171 

2-0 

1101 

17  0 

161 

1100 

Tl-O 

19  10 

1100 

2030 

160 

- 

1100 

1  1   i 

1020 

4  4 

1150 

I'm; 

70 

1151 

I  1 

115 

101 

1151 

7   I 

258 

In  experiments   I     'i  of  Table  \'JI.  the  barium  ferro- 

heated  alone  in  a  racuum;    in   No.    i  the 

product  of  No.  3  \*a    heated  in  pan  carbon  monoxide, 

In  tie-  remaining  experiment*  (6     '.>)  troll  roasted  charcoal 

mixed   with  the  ferrocyanide  and   the  heating    .■.  i 

in  atmo  phere  ol  nitrogen 


(c.)  Composition  of  products  obtained  by  the  action  of  nitrogen 
on  mixtures  of  barium  carbonate,  and  charcoal. 

Tables  VIII.  and  IX.  contain  the  relative  quantities  of 
barium  cyanide,  cyanamide  and  oxide  contained  in  the 
products  obtained  in  the  various  experiments  tabulated 
in  Tables  I.,  III.,  and  IV.  A  few  results  are  omitted 
because  the  actual  quantities  of  cyanamide  were  too  small 
to  be  estimated  accurately. 

The  results  collected  in  Tables  VI. — IX.  aro  best 
considered  together  :  at  first  sight  they  appear  to  be 
perfectly  chaotic.  There  is,  however,  some  relation 
between  the  percentage  of  the  combined  nitrogen  which 
is  in  the  cyanamide  form  and  the  quantity  of  barium 
oxide  in  the  mixture.  This  comes  out  most  clearly  when 
the  figures  in  Table  VII.  are  plotted  graphically. 
(Diagram  III.)      As  the  mixture  is  diluted  more  and  more 

Diagram  III. 
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with  barium  oxide  the  combined  nitrogen  passes  more 
and  more  into  tho  form  of  cyanide.  This  seems  to  be 
quite  independent  of  the  temperature  at  which  the  barium 
ferrocyanide  was  heated.  This  regularity  does  not  appear 
at  all  in  the  composition  of  tho  synthetic  mixtures  (Tables 
VIII.  and  IX.).  The  percentage  of  tho  nitrogen  in  the 
form  of  cyanamide  in  these  mixtures  appears  to  havo  no 
relation  to  the  quantity  of  barium  oxide  present,  it  is 
also  hardly  affected  by  the  temperature.  Time  may, 
however,  be  an  important  factor  ;  the  one  experiment 
in  which  the  mixture  was  heated  for  a  very  long  time 
(82-2  hours  in  No.  110)  gave  a  result  which  falls  nearly  on 
the  curve  in  Diagram  III.,  and  the  same  remark  applies 
to  the  experiment  in  which  barium  cvanide  was  healed 
with  finely  divided  iron  (No.  70,  Table  VI.).  In  the  other 
experiments  with  barium  cyanide  the  change  was  obvioush 
incomplete  and  no  regularity  could,  therefore,  be  expected 
It  may  be  pointed  Out  that  a  definite  relationship 
between  the  quantities  of  barium  cyanide,  cyanamide 
and  oxide  present  in  a  mixture  could  only  be  expected 
if  the  three  substances  were  completely  miscible  and  if 
the  reaction  Ba(CN)a  BaCN,+C  were  reversible.  If 
the  reaction  is  reversible  ami  either  barium  cyanide  01 

barium   cyanamide   forms   a  solid   phase,   then   there   i 
necessary    connection     between    the    quantities    of    them 
present  in  a  mixture  because  the  absolute  quantity 
solid    phase    may    vary   to   any   extent    without    aftw 
the  equilibrium.     Our  want  of  knowledge  of  the  mutual 
olubihtie     of   the   nitrogen   and   oxygen   compound-  01 
barium  again   makes  it,  impossible  to  give  a  sati  fact 
explanation   of   this    reaction.     We   regret   thai    lack  "I 

time  makes  it  necesHary  for  us  to  leave  the  question  in 

unsatisfactory  position. 

'I  he  experiments  described  were  made  in  the  laboratorj 
of  the  CaS3el  Cyanide  Co.,  Ltd.,  and  our  thank-  an  djw 
to  the  direci  in  of  tic  company  for  permission  to  publish 

them. 
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I.— GENERAL  PLANT  ;  MACHINERY. 

Combining  gases  with  liquid  or  with  soft  or  granular  masses  ; 

Apparatus  for .     A.  de  Kadt,   Harburg   a/d   Ell>e, 

Germany.     Eng.  Pat.  5773,  Mar.  7,  1912. 

The  amount  of  gas  absorbed  by  a  liquid  or  other  material 
in  a  closed  vessel,  for  example,  in  the  combination  of 
hydrogen  with  fats  or  oils  in  the  presence  of  a  catalyst,  is 
determined  by  means  of  a  gas  meter  or  other  measuring 
instrument  arranged  on  the  pipe  supplying  the  gas  and 
adapted  to  cut  off  the  supply  when  a  certain  amount  of 
gas  has  been  supplied  or  combined.  In  the  case  in  which 
the  gas  is  introduced  through  a  fine  spray  nozzle  at  the 
bottom  of  the  liquid,  and  unabsorbed  gas  from  the  top 
of  the  vessel  is  withdrawn  and  again  introduced  into  the 
liquid,  two  meters  are  fitted  upon  the  inlet  and  outlet  pipes 
respectively  so  as  to  act  differentially  upon  an  indicator 
needle  which  thus  records  the  difference  between  the 
volume  of  gas  supplied  and  the  volume  unabsorbed. 
The  needle  may  control  an  electric  contact  by  which  the 
gas  supply  is  shut  off  and  the  circulating  pump  stopped 
as  soon  as  the  requisite  amount  of  gas  has  been  absorbed. 

— H.  H. 

Furnaces.     0.    H.    Krueger,    Los    Angeles,    Cal.,    U.S.A. 
Eng.  Pat.  13,670,  June  11,  1912. 

The  furnace  is  divided  into  two  chambers  by  a  transverse 
hollow  partition,  spaced  apart  from  the  roof  and  the  grate. 
Fuel  is  charged  into  the  first  chamber,  and  fed  forward  by 
mechanical  means  into  the  second  chamber,  passing  below 
the  partition,  through  which  air  is  supplied.  The  gases 
and  vapours  distilled  from  the  coal  in  the  first  chamber 
are  deflected  on  to  the  top  of  the  burning  fuel  in  the  second 
chamber,  by  the  sloping  roof  of  the  former. — W.  H.  C. 

Ap/xtratus  [Furnace]  for  the  treatment  of  materials.  C.  E. 
Mark,  Chicago,  111.  U.S.  Pat.  1,057,489,  April  1, 
1913. 

The  hearth  of  the  furnace  is  formed  of  permeable 
material,  and  rests  upon  a  bed  of  impermeable  material. 
Aii-  or  any  other  suitable  gas  is  forced  through  perforated 
pipes,  arranged  between  the  upper  and  lower  beds,  and 
pusses  through  the  upper  permeable  hearth  to  act  on  the 
substance  undergoing  treatment  thereon. — W.  H.  C. 


Char  ;    Kiln   for  druing   [revivifying] .     R.  S.  Kent. 

Brooklyn,  N.Y.    "  U.S.  Pat.  1,058,369,  April  8,  1913. 

The  kiln  comprises  a  series  of  vertical  retorts  arranged 
in  a  chamber  having  a  lire-box  at  one  side  and  closed 
at  the  opposite  side.  The  combustion  products  from 
the  fire-box  pass  through  a  long  flue  to  the  upper  pari  of 
the  ivtort-chamber  and  are  directed  by  a  horizontal 
baffle  to  the  far  side  of  the  retort  chamber  and  back 
through  the  lower  part  of  the  chamber  to  an  outlet 
beneath  tin-  fire-box.  The  retorts  are  of  elliptical  section 
and  are  arranged  with  their  major  axes  across  the  path 
of  the  heating  gases. — A.  T.  L. 

Roasting  furnace;     Multiple-stage -with    stirrers  and 

arched  hearths,    J.  Lutjens  and  \V.  Ludewig.      Fr.  Pat. 

449,114.  Oct.  8,  1912. 

The  claim  is  for  making  the  stirrers  with  the  same 
curvature  as  the  hearths. — W.  H.  C. 


Separator.     I.  Blount.     New  York.     U.S.  Pat.  1,057,214. 
Mar.  25,  1913. 

Comprises  constructional  improvements  in  separators 
of  the  type  having  an  outer  cylindrical  casing  with  inner 
perforated  walls  parallel  thereto  forming  an  inner  chamber 
into  which  the  solid  and  liquid  material  to  be  separated 
is  introduced  and  an  outer  chamberf  rom  which  the  separated 
liquid  is  drawn  off. — H.  H. 

Separating  sol  ids  from  liquids  ;  Centrifugal  machine  for . 

T.  H.  Miller,  Poughkeepsie,  N.Y.,  Assignor  to  F.  J. 
Arend,  New  York,  and  J.  Bernstrom,  Stockholm, 
Sweden.     U.S.  Pat.  1,057,443,  April  1,  1913. 

The  materials  to  be  separated  are  fed  into  a  rotary, 
horizontal,  conical  separator,  through  a  hollow  sleeve  ;  the 
latter  passes  axially  through  the  trunnion  at  the  larger  end 
of  the  conical  separator,  and  is  provided  with  an  internal 
screw  conveyor,  rotated  in  the  same  direction  as  the  sleeve, 
but  in  the  opposite  direction  to  the  separator.  The  materials 
are  delivered  all  round  the  internal  periphery  of  the 
separator,  through  an  aperture  in  the  sleeve. — W.  H.  C. 

Separating  materials  from  gases.     W.  J.  Baldwin,  Brooklyn, 
N.Y.     U.S.  Pat.  1,057,013,  April  1,  1913. 

'  A  gas  containing  specifically  heavier  materials  is  passed 
longitudinally  through  the  spaces  between  a  number  of 

J  concentric,  horizontal,  cylindro-conical,  perforated  screens, 
which  are  rotated  within  a  casing.  The  materials  are 
agglomerated  by  the  addition  of  a  little  water,  and  are 
thrown   out  radially  through  the  perforations. — W.  H.  C. 

Drying    apparatus.     W.    Lierfeld,    Dortmund,    Germany. 
U.S.  Pat.  1,057,247,  Mar.  25,  1913. 

A  drying  apparatus  comprises  a  cylindrical  casing 
revolving  upon  a  horizontal  axis  and  having  a  series  of 
shelves  projecting  radially  inwards.  Supported  con- 
centrically within  the  casing  is  an  open  frame  carrying 
a  second  series  of  shelves  or  abutments  parallel  to  the 
first  and  adapted  further  to  break  up  or  distribute  the 
falling  material  which  has  been  carried  up  to  the  top 
of  the  casing  by  the  outer  shelves. — H.  H. 

Drying  apparatus.  J.  B.  Adt,  Baltimore.  Md..  Assignor 
to  the  John  B.  Adt  Co.  U.S.  Pat.  1,057.912.  April  1, 
1913. 
The  apparatus  cpnsists  of  a  rotary  cylinder  provided 
inside  with  "gangs"'  of  pipes,  which  are  rotated  with  it. 
The  delivery  end  of  the  cylinder  is  enclosed  by  an  air 
expansion  chamber,  through  which  the  moist  air  is  di- 
Charged.      The    diving    is    effected    by    a    current     of    an. 

which  is  heated  in  a  chamber  at  t  It.'  feed  end  of  t  he  (  j  lindi  > 
heated  by  "gangs"  of  pipes,  through  which  the  steam 

from  the'  '-gangs"  of  pipes  in  the  main  OJ  Under  is 
discharged.-    VV.  II.  <'■ 

Dryers  and  heat  producing  apparatus.    Q.J.  H.  Petitpierre, 
Fr.    Pat.  449,493,  Oct.    17.   1912.     Under  [nt.  Coot., 

May   15.   1912. 
Thk    dryer    consists    of    a    chamber     in     which     a     s.  1 1.  - 

of  jets  of  steam  ate  allowed  to  expand,  tie-  ring 

both  as  a  heating  and  drying  agent.  The  beat  prodn<  tag 
apparatus  i  at  a  chamber  oi   aeries  ol  chamber*, 

in  which  the  steam  is  expanded  and  which  an  heated  by 

jets  of  steam,  which  impinge  on  tin-  exterior.      \V.  H.  C. 
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Drying  of  uxhxI,  cereals,  fodder,  legumes,  fruits,  cement, 
brick?,  etc.;    Application  $f  absolutely  dry  superheated 

steam  to  the  artificial .     E.  Wiart.     Fr.  Pat.  449,913, 

Oct.  2S.  IU 12. 

Processes  of  drying  by  hot  air  or  radiation  may  require 
60  to  100  days.  An  economy  in  time  of  60 — 80  per  eent. 
l-  said  to  be  affected  by  introducing  into  a  chamber  from 
above  superheated  steam  from  two  or  more  flues  so  that 
the  top  of  the  stack  of  material  may  attain  a  temperature 
of  80°,  and  the  bottom,  a  temperature  of  50°— 55°  C. 

— H.  H.  S. 

Filttr.     G.  J.  Young.  Reno,  Nev.     U.S.  Pat.  1,057,475, 
April  1,  1913. 

A  ximher  of  chambered,  discdike  frames  covered  with 
suitable  filtering  material  are  supported  on  and  rotated 
by  a  central,  horizontal,  hollow  shaft.  A  stationary, 
hollow,  slotted  shaft  passes  through  the  rotating  shaft, 
and  is  connected  with  apparatus  for  producing  vacuum 
or  pressure.  The  discs  are  rotated  in  the  liquid  to  be 
filtered  and  each  chamber  during  its  rotation  is  succes- 
sively in  communication  with  the  vacuum  and  pressure 
channels.  The  clear  liquid  passes  through  the  filtering 
medium  into  the  interior  of  the  discs,  and  is  discharged 
through  the  vacuum  pump.  The  solids  left  on  the  surface 
of  the  discs  are  discharged  by  the  air  pressure,  assisted 
by  scrapers. — YV.  H.  C. 

Vegetable  products ;  Process  of  exptlUng  volatile  matter 
from  — — .  D.  M.  Balch,  Coronado,  Cal.  U.S.  Pat. 
1.058,137,  April  8,  1913. 

The  vegetable  matter  is  dried  and  ground  to  powder, 
and  then  placed  in  trays  in  a  suitable  chamber  which  is 
heated  to  450°  C.  until  the  larger  part  of  the  volatile 
matter  is  expelled  without  incinerating  the  material. 
The  heating  is  afterwards  continued  in  the  presence  of  air 
until  all  the  volatile  matter  is  expelled. — A.  T.  L. 

Gas  poor  in  oxygen;    Preparation  of under  pressure. 

H.  von  Eicken.  First  Addition,  dated  Oct.  14,  1912 
(under  Int.  Conv.,  Dec.  13,  1911),  to  Fr.  Pat.  432,912, 
June  28,  1911  (this  J.,  1912,  117). 

Is  the  machine  described  in  the  principal  patent,  in 
which  the  exhaust  gases  of  an  internal-combustion  engine 
are  ooaepteaaed  for  use  in  raising  or  forcing  inflammable 
liquids,  a  failure  of  the  ignition  in  the  engine  would  cause 
some  unburnt  gas  and  air  to  be  mixed  with  t  he  compressed 
L'a*--.  To  avoid  this,  according  to  the  present  invention, 
tli.-  eompreaaoi  delivers  against  a  fixed  pressure  deter- 
mined by  a  loaded  balanced  delivery  valve,  and  the  size 
of  the  fly-wheel  Is  determined  so  that  the  engine  will  stop 
should  two  successive  ignitions  be  missed. — A.  T.  L. 

apreaiina  and  levelling  netted  and  emulsified  materials  on 

a  es>f,linrj  xurftire ;  Arrangement  j 'or .    C.  ( Ihrktensen 

and  O.  Vang-Lauridsen.  Fr.  Pat.  449,269,  Sept.  10, 
1912. 

The  material  is  fed 
through  the  inclined 
apart  urea,  a,  from 
the  transverse  tube, 
T,  on  to  the  distri- 
buter proper,  .V,  by 
which  it  it  spread  on 

the       Surface      of       the 

eoohag  dram,  K. 
The  layer  is  levelled 
by  the  heated  spread- 

er,   /',  and  any  <-X' 

pped    off    by    the    ^<r.i|>er,  /.     The    film    <.f    cooled 
material  i«  removed  by  the    i  taper,  fc— W.  If.''. 

Yrtl/itiU  substances ;   Process  for  the  recovery  of-        from 

materiaU  impregnated  11,1)1  them,  M.  Moudard  and  J. 
Vaswur.     Fr.  Pat.  448,665,  Dee.  2,  1911. 

The  vapour*  are  withdrawn  from  the  Mill  or  v<  el  con- 
taining the  impregnated   materia]   by  tin-  action   of  an 


injector,  which  is  operated  by  the  vapour  of  some  other 
substance  capable  of  condensing  with  the  vapour  with- 
drawn. The  pressure  in  the  still  is  diminished  whilst  the 
pressure  in  the  condenser  through  which  the  vapours  are 
passed  is  increased. — W.  H.  C. 


Drying  ;  Process  and  apparatus  for 


-.     W.   H.  Allen. 
Fr.  Pat.  449,061,  Oct,  5,  1912. 

See  U.S.  Pat.  1,040,486  of  1912;  this  J.,  1912, 1069.— T.F.B. 


Furnaces ;     Regenerative,     reversible 


A.    Reynolds. 


Fr.  Pat.  449,205,  Oct.  10,  1912. 

See  Eng.  Pats.  16,041  and  20,144  of  1911  ;   this  J.,  1912, 
1112.—  T.  F.  B. 


Filter ;     Rotary 


with   compartments.     0.     Riemann. 


Fr.   Pat.  449,351,   Oct.   12,   1912.     Under  Int.   Conv., 
Oct.   14,  1911. 

See  Ger.  Pat.  251,932  of  1911  ;  this  J.,  1913,  74.— T.  F.  B. 

Evaporating,  distilling,  and  similar  apparatus.  Techno- 
Chemical  Laboratories,  Ltd.  Fr.  Pat.  449,399,  Oct.  14, 
1912.     Under  Int.  Conv.,  Oct.  14,  1911. 

See  Eng.  Pat.  22,670  of  1911  ;  this  J.,  1913, 183.— T.  F.  B. 

Evaporating  apparatus  with  superposed  compartments. 
Soc.  d'Exploit.  de  Proe.  Evaporatoires  (Systeme  Prache 
et  Bouillon).  Fr.  Pat.  450,135,  Nov.  4,  1912.  Under 
Int.  Conv.,  Nov.  18,  1911. 

See  Eng.  Pat.  25,458  of  1912  ;   this  J.,  1913,  275.— T.F.B. 

Separation    by   means  of   centrifugal  force  ;   Process   and 

apparatus  for  .     W.  J.  Gee,  and    The    Hydraulic 

Separating    and    Grading  Co.,  Ltd.     Fr.  Pat.  449,980, 
Oct.  29,  1912.     Under  Int.  Conv.,  Nov.  7,  1911. 

See  Eng.  Pat.  24,803  of  1911  ;  this  J.,  1912, 1167.— T.  F.  B. 


IU.— FUEL  ; 


GAS;    MINERAL  OILS  AND 
WAXES. 


Gaseous  mixtures  ;    Influence  of  incombustible  dusts  on  the 

inflammation  of .     Third  Report  of  the  Explosions 

in  Mines  Committee,  March   11,   1913.     [Cd.  6704.] 

A  detailed  account  of  an  investigation  conducted  mainly 
with  the  object  of  testing  the  accuracy  of  Abel's  con- 
clusions (Report  to  Secretary  of  State  for  the  Home 
Dept.,  Mar.  23,  1881)  regarding  the  supposed  action  of 
incombustible  dusts  in  promoting  the  inflammation  of 
non-inflammable  mixtures  of  firedamp  and  air.  Exception 
is  taken  to  Abel's  statement  that  flame  can  be  propagated 
in  a  current  of  air  containing  as  little  as  3-5  per  cent, 
of  firedamp  and  having  a  velocity  of  200  ft.  per  min. 
or  more,  since  the  combustible  portion  of  the  firedamp 
used  in  Abel's  experiments  was  practically  all  methane 
and  the  lower  limit  of  inflammation  of  the  latter  gas  in 
admixture  with  air  is  5-6  per  cent,  according  to  Burgess 
and  Wheeler  (this  J.,  1911,  1302)  and  between  50  and 
6-7  per  cent,  according  to  all  other  workers.  Ab<  l'l 
restdts  were  probably  due  to  incomplete  mixing  of  the  fin- 
damp  and  air,  for  with  an  apparatus  adapted  to  produce 
"  streaky  "  gaseous  mixtures,  phenomena  similar  to  those 
recorded  by  Abel — but,  it  is  suggested,  mijinterpreted 
by  him — were  found  to  occur.  By  repeating  Abel'l 
experiments  under  conditions  as  similar  as  possible  totl 
employed  by  him  (but  with  well-mixed  gases),  and 
measuring  the  rapidity  with  which  flame  was  spread 
through  the  mixtures  in  the  absence  and  presenoe  of 
various  dusts  in  suspension,  it  was  found  that  the  innam* 
inability  of  mixtures  below  the  lower  limit  of  inflammation, 
or  id  explosive-  mixtures,  travelling  at  various  rates. 
was  decreased  when  an  incombustible  dust  (stone  or 
calcined  magnesia)  was  present.  This  conclusion  «•''* 
confirmed    by    the    results    of   further   experiments   made 
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in  a  horizontal  iron  gallery,  in  a  vertical  glass  tube,  and  in  a 
spherical  explosion  vessel.  It  is  considered  therefore 
that  the  conclusions  published  by  Abel  are  erroneous, 
and  that,  regarded  merely  as  heat -absorbing  material 
alone,  incombustible  dusts  would  tend  to  decrease,  rather 
than  increase,  the  inflammability  of  gaseous  mixtures 
containing  them. — W.  E.  F.  P. 


Lighting  gas  ;    Crude  tar  for  cooling  and   washing  - 
A.   Beuthner.     J.   Gasbeleucht.,   1913,  56,   354. 


By  passing  the  hot  gases  from  the  retorts  through  a 
cooling  tower  supplied  with  tar  instead  of  ammoniacal 
liquor,  the  whole  of  the  naphthalene,  the  greater  part 
of  the  tar  and  carbon  bisulphide  and  a  part  of  the  hydrogen 
sulphide  are  removed.  One  of  the  annular  atmospheric 
coolers  was  adapted  for  this  purpose.  The  hot  gas  was 
passed  upwards  through  the  annular  chamber,  the  cold  tar 
being  admitted  at  the  top  and  divided  into  thin  streams 
by  a  grating.  When  the  tar-cooler  was  used,  the 
amount  of  oil  required  in  the  naphthalene  washers 
was  1  kilo,  per  1000  cb.  m.  of  gas,  as  compared  with 
6  to  8  kilos,  without  the  tar-cooler.  About  15  litres 
of  tar  per  minute  are  pumped  to  the  cooler  in  order 
to  cool  100  cb.  m.  of  gas  from  50°  to  30°  C.  The  tar 
circulates  repeatedly  through  the  cooler  from  the  main 
tar  reservoir.  The  heating  and  lighting  value  of  the 
gas  is  not  reduced. — A.  T.  L. 

Crude   petroleum  from   Nova   Scotia.     Bull.    Imp.    In6t., 
1913,  11,  89. 

The  sample  consisted  of  a  heavy  black  oil  floating  on 
water,  and  gave  the  following  results  on  distillation  : 
below  110°  C.  (largely  water),  4  ;  110°— 300°  C.  (kerosene), 
56  ;  above  300°  C.  at  30  mm.  pressure  (lubricating  oil),  12  ; 
residue  (bituminous  matter),  28  per  cent.  The  bromine 
absorption  value  of  the  crude  oil  was  8-2  and  that  of  the 
kerosene  fraction,  11-7  per  cent. — A.  S. 

Petrol  from  Tasmania.     Bull.  Imp.  Inst.,  1913,  11,  87—89. 

The  sample  of  petrol  examined  was  obtained  by  the 
distillation  of  shale,  extensive  deposits  of  which  (7  ft. 
thick  seam  extending  over  2000  acres)  exist  south  of 
Latrobe,  in  the  Mersey  district  of  Tasmania.  The  petrol 
had  the  sp.  gr.  0-760,  flash-point  below  15-5°  C,  bromine 
absorption  113  per  cent.  It  would  be  quite  suitable 
for  use  as  a  solvent,  etc.,  but  for  employment  as  a  motor 
spirit,  it  would  be  necessary  to  fractionate,  and  accept 
only  that  portion  (68  per  cent.)  boiling  below  120°  C. — A.S. 

Paraffin   wax;     Determination   of in   petroleum   oils. 

A.  Scheller.     Petroleum,  1913,  8,  905—906. 

Experiments  on  a  small  scale  have  shown  that  con- 
siderable amounts  of  paraffin  wax  are  lost  during  the 
"  cracking  "  process  in  distillation,  the  loss  varying  with 
different  kinds  of  oil.  For  example,  when  the  residues  of 
three  oils  (after  distillation  of  the  petroleum  spirit)  were 
distilled  (a)  alone  and  (b)  in  a  current  of  steam,  the 
amounts  of  paraffin  wax  in  the  distillates  (determined  by 
Holde's  method;  this  J.,  1897,  362,  471)  were  (a)  5-7, 
131  and  12-3  per  cent,  and  (b)  11-3,  16-7  and  17-9 
per  cent,  respectively.  These  results  indicated  that 
the  amounts  of  paraffin  wax  determined  by  Holde's 
method  in  the  fraction  of  a  petroleum  oil  distilling 
above  300°  C.  were  probably  too  low.  Parallel  deter- 
minations were  therefore  made  by  Holde's  method 
and  by  the  following  direct  method  :  The  crude  oil  was 
distilled  up  to  250°  C,  and  the  residue  washed  with  li^ht 
petroleum  spirit  into  a  separating  funnel  and  shaken 
with  half  its  volume  of  a  mixture  of  equal  parts  of  sulphuric 
acid  (sp.  gr.  1-84)  and  fuming  nitric  acid.  After  standing 
for  24  to  36  hours  in  a  moderately  warm  place  the  acid  was 
drawn  off,  and  the  oil  transferred  (with  the  aid  of  petroleum 
spirit)  into  another  separating  funnel,  where  it  was  washed 
with  alkali  solution  and  then  with  hot  water.  After  dis- 
tillation of  the  petroleum  spirit  the  paraffin  wax  was 
determined  by  Holde's  method.  Usually  it  was  of  a  brown 
colour,  but  the  resin-like  brown  substances  could  be 
removed  by  treatment  with  hot  alcohol,    The  amounts 


of  paraffin  wax  thus  determined  in  four  different  kinds 
of  crude  oil  were  from  0-2  to  2-1  per  cent,  higher  than 
those  obtained  by  Holde's  method.  The  new  process 
gives  the  real  amount  of  paraffin  wax,  but  the  results  given 
by  the  older  process  approximate  more  closely  to  those 
obtained  in  practice  on  a  large  scale. — C.  A.  M. 

Fuel   briquetting   in   the    United   States.     E.    W.    Parker. 
U.S.  Geol.  Survey.     [T.R.] 

The  quantity  of  briquetted  fuel  made  in  the  United 
States  in  1912  at  19  plants  was  220,064  short  tons,  valued 
at  §952,261,  as  compared  with  218,443  tons,  valued  at 
§808,721,  in  1911.  Of  these  plants  7  used  anthracite 
culm,  9  used  bituminous  or  semi- bituminous  slack,  1  used 
residue  from  gas  manufactured  from  oil,  1  used  mixed 
anthracite  culm  and  bituminous  slack,  and  1  used  peat. 
The  most  desirable  material  for  producing  a  smokeless 
product  is  anthracite  culm,  a  plentiful  supply  of  which 
still  remains  in  the  anthracite  region  of  Pennsylvania, 
and  more  is  produced  daily  in  the  mining  operations.  It 
is  hoped  that  in  the  near  future  the  small  sizes  of  anthracite 
that  are  now  sold  for  raising  steam,  in  competition  with 
bituminous  coal  and  at  prices  below  the  actual  cost  of 
production,  will  become  more  valuable  as  a  raw  material 
for  the  briquette  manufacturer.  The  output  of  these  small 
sizes,  produced  by  breaking  up  large  coal,  exceeds  20,000,000 
long  tons  annually,  exclusive  of  3,000.000  to  4,000,000  tons 
annually  recovered  from  the  culm  banks  by  washeries. 
As  briquetted  fuel  it  should  be  worth  §3  to  $4  per  ton. 
The  cost  of  briquetting  is  §1  to  §1.25  per  ton. 

Experience  in  European  countries  and  investigations 
made  at  the  fuel-testing  plant  of  the  United  States  Geo- 
logical Survey  at  St.  Louis,  and  later  by  the  Bureau  of 
Mines  at  Pittsburgh,  have  shown  that  lignites  may  be 
successfully  briquetted  without  the  use  of  any  additional 
binding  material,  and  that  the  most  satisfactory  binders 
for  anthracite,  semi-anthracite,  bituminous  and  sub- 
bitumous  coals  are  coal-tar  pitch,  gas-la^  pitch  and 
asphaltic  pitch,  or  inexpensive  cementing  mixtures  that 
are  practically  waterproof.  Of  the  19  briquetting 
plants  in  operation  in  the  United  States  during  1912,  10 
used  as  a  binder  coal-tar  pitch,  or  mixtures  in  which  it  is 
the  chief  ingredient ;  1  plant  used  asphaltic  pitch,  2  used 
water-gas  pitch,  4  used  mixed  binders  whose  composition 
is  not  "made  public,  and  2  (1  operating  on  poat  and  the 
other  on  carbon  residue)  used  no  binder. 

Application  of  the  dimethyl  sulphate  lest  for  determining 
[detecting]  small  amounts  of  petroleum  or  asphaltum 
products  in  tars.    Reeve  and  Lewis.     See  III. 


Patents. 


Fuel ;     Manufactured 


W.   H.    Aston,    Worcester. 


Eng.  Pat.  7829,  April  1,  1912. 
About  5  cwts.  of  white  or  blue  clay,  \  lb.  common  starch 
liquefied  with  two  gallons  of  water,  and  8  gallons  of  gas 
tar  are  thoroughly  mixed  together.  Equal  weights  of 
the  above  mixture  and  of  waste  material  such  as  wood 
shavings,  sawdust  or  chippings,  coal  dust  or  the  like  are 
thoroughly  mixed  together  and  compressed  into  tubular 
or   grid   shapes. — W.  H.  C. 

Lump  coal  from  small  coal ;    Process  for  the  production 

0f  ,  without  agglomerates.     II.  .1.  Phillips,  London, 

and   A.    Phillips,    Tredegar.     Eng.    Pat.    14,406,   June 
20,   1912. 
Nov-POROUS   briquettes   are    produced    by    first   grinding 
the' coal  with  water,  and  after  draining  off  the execs*  ol 
water  compressing  the  pulp  into  briquetti  s.     I  he  latter 
Tre  then   passed   on   a/endk™   bell    M   plate  ooutopo. 
through    a   tunnel    lain.     The    temperature    at    the    ml, 
e»d  fa  kept  at  about  INTO,  to  dry  the  bnquette-.bg 
the  outlet  end  it  is  allowed  to ,nsetofrom  106  t  .  <>400  t. 
as  found  suitable.     The  hot  briquette!  a.  they  law  the 
kiln  are  re-compressed  at  a  higher  pressure^™  ^f,n. 
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Cl.  IIb.— DESTRUCTIVE  DISTILLATION;  HEATING;  LIGHTING. 


[May  15,  1913. 


Unction  gas-producer ;  Continuously  working .     Comp. 

de   Fives-Lille.     Pint    Addition,  dated   Oot.    .">,    1912, 
to  Fr.  Pat.  412,215,  Feb.   1.  1910  (thfe  J.,  1910,  998). 

The  const nu't  ion  of  the  producer  described  in  the  principal 
patent  is  modified  by  forming  an  annular  vaporising 
chamber  in  the  east-iron  base,  this  chamber  being  separated 

from  the  eonJea]  steel  ring  which  forms  the  lower  part 
of  the  furnace  wall  by  ■  narrow  space.  By  this  arrange- 
ment, the  quantity  of  water  evaporated  is  not  in  excess 
of  that  required,  and  no  body  of  water  need  be  kept  in 
the  vaporiser  to  prevent  excessive  heating.  The  steam  - 
outlets  are  near  the  top  of  the  vaporiser  and  the  steam 
is  superheated  in  passing  through  the  space  between  the 
vaporiser  and  the  furnace  wall. — A.  T.  L. 

Gas     producers.        Ga«motorenfabrik     Aktienges.      Coin. 
Ehrenfeld.     Fr.  Pat.  449,172  Oct.  9,  1912. 

In  a  suction  gas-producer,  the  conical  wall  of  the  furnace 
chamber  forms  the  vaporiser.  This  vaporiser  is  open  at  the 
top  to  the  6pace  within  the  producer  casing  and  the  mixture 
of  steam  and  air  within  the  casing  ha6  free  access  to  the 
lower  part  of  the  fuel  column  at  all  point6  of  the  circum- 
ference.— A.  T.  L. 

Petroleum ;  Apparatus  for  making  combustible  gas  out 
of .  J.  T.  Davis,  Alameda,  Cal.,  Assignor  to  Techni- 
cal Development  Co.,  San  Francisco,  Cal.  U.S.  Pat. 
1,058,660,  April  8,  1913. 

I  ii k  petroleum  is  caused  to  flow  downwards  through  a 
series  of  superposed  horizontal  pipes  in  a  heating  chamber, 
these  pipes  being  connected  alternately  at  opposite  ends 
so  as  to  form  a  continuous  conduit.  Each  pipe  connection 
at  one  end  of  the  chamber  has  a  branch  leading  to  a  common 
vertical  pipe,  and  the  gases  or  vapours  passing  up  this 
pipe  are  led  through  a  long  tortuous  brickwork  conduit 
arranged  within  a  second  heating  chamber. — A.  T.  L. 

Petrol,   petroleum,   benzene,   etc.  ;    Process  and  apparatus 

for   the   continuous  and  systematic  purification   of  . 

E.  A.  Barbet.     Fr.  Pat.  449,960,  Jan.  6,  1912. 

The  oil  is  caused  to  flow  continuously  through  three 
vertical  cylindrical  vessels  In  succession  in  which  it  is 
treated  with  sulphurio  acid,  water,  and  caustic  soda 
respectively.  Each  of  these  vessels  is  packed  with  glasB 
balls,  and  is  provided  with  an  inlet  for  the  oil  near  the 
bottom,  an  inlet  for  the  acid,  water  or  alkali  somewhat 
below  the  top,  an  overflow  pipe  at  the  top  by  which  the 
oil  which  has  passed  upwards  through  the  heavier  descend- 
ing liquid  is  led  away  to  the  next  succeeding  vessel,  and 
with  an  outlet  pipe  arranged  at  a  lower  point  than  the  oil 
inlet  by  which  the  aoid,  water  or  alkali  flows  away.  In 
order  to  keep  the  acid,  etc.,  at  a  suitable  level,  this  outlet 

Sipe  runs  up  outside  the  vessel  to  the  necessary  height. 
<y  this  arrangement  the  purification  takes  place  continu- 
ously and  the  oil  is  intimately  mixed  with  the  acid,  etc., 
in  ascending  through  the  column  of  glass  balls. — A.  T.  L. 

Gas  producers.    A.    F.  Matlack,    Philadelphia.  Eng.  Pat. 
7712,  March  29,   1912. 

See  U.S.  Pat.  1,025,198  of  1912  ;  this  J.,  1912,  526.— T.F.B. 

Fud  calorimeters.      Eng.  Pat.  24,196.     See  XXIII. 

Oa*   enforimeter.     U.S.    Pat.    1,058,483.     See   XXIII. 

Qas-analysing  apjmrut'i    and  process.      U.S.  Pal.  1,057,767. 
See  XXIII. 

Tcst-b>iriur.     U.S.  Pat.   1,058,702.     8et   .Will. 


IIb.— DESTRUCTIVE    DISTILLATION  ; 
HEATING;    LIGHTING. 

Turpentine  oil  obtained  direct  from    wood  by  it  Irw 

d>  I  and  in  the  manvfai  tun  of  i  <  llukn  <  by  0U 

process.    H.  Bergstrom,    Papierfabr.,  1913,  11,  :s98— 
400. 

There  ii  an  increasing  prodn  lion  of  turpentine  oil  directly 
from.  tbo  wood,  r-ith'tr  by  th<;  'ii  filiation  of  wood    waste 


or  by  recovery  as  a  by-product  in  the  manufacture  of 
oellulose  by  the  soda  process.  Tho  oil  obtained  by  dis- 
tilling the  wood  with  steam  contains  larger  proportions  of 
oxidation  products  and  polyterpenes  than  the  oil  from 
tho  oleo-resin  ;  also  when  both  oils  are  similarly  purified, 
tho  former  generally  contains  less  pinenc  than  the  latter. 
Nevertheless  both  oils  aro  statod  to  bo  of  equal  value  for 
painters'  work.  In  tho  manufacture  of  cellulose,  pure 
caustic  soda  is  now  rarely  employod,  tho  sulphate  process 
boing  gonerally  adopted.  Tho  sulphur  compounds  thereby 
produced  impart  to  the  crude  rocovorod  turpentine  oil  a 
very  objectionable  odour,  but  by  suitable  purification  and 
re-distillation  the  malodorous  products  may  be  eliminated, 
and  tho  purified  oil  is  then  equal  in  quality  to  the  natural 
oil  of  the  wood.  Tho  quality  of  tho  refined  oil  depends 
chiefly  on  the  caro  devoted  to  the  distillation ;  contrary 
to  some  opinions,  the  age  of  the  crude  oil  before  refining 
has  no  influence.  Oils  obtained  from  the  ordinary 
American  and  French  resin-yielding  woods  contain  more 
pinene  than  those  from  the  Scandinavian  pine.  The 
colour  reactions,  e.g.,  those  of  Herzfeld  (this  J.,  1905,  108) 
and  Utz  (this  J.,  1905,  562),  for  the  detection  of  wood 
turpentine  oil  are  not  always  roliable  ;  they  give  a  positive 
result  with  the  lighter  portions  of  the  crude  oil  and  with 
the  fractions  boiling  up  to  185°  C.  of  pine  wood  oil  after 
these  have  beon  kept  for  some  time.  By  rectification  of 
the  crudo  oils,  however,  it  is  possible  to  obtain  fractions 
which  do  not  respond  to  these  colour  reactions.  Neither 
are  optical  tests  very  reliable,  because  in  the  manufacture 
of  collulose  a  mixture  of  different  varioties  of  wood  is 
frequently  employed  in  various  proportions,  and  whereas 
tho  oil  from  pine  wood  is  dextro-rotatory,  that  from  spruce 
wood  is  laevo-rotatory. — J.  F.  B. 


Increase  in  South  Russian  coke  oven  by-products.     Chem. 
Trade  J.    April  19,  1913.    [T.R.] 

The  returns  show  that  the  average  number  of  coking 
ovens  at  work  per  month  in  the  Donetz  basin  in  1912  was 
436  with  recuperative  apparatus,  out  of  a  total  of  720, 
counted  at  end  of  year.  There  was  a  rapid  increase  in 
the  production  of  primary  by-products  in  South  Russia 
compared  with  1911.  The  quantity  of  coal-tar  obtained 
was  19,040  tons,  7535  per  cent,  more  than  in  1911. 
The  quantity  of  ammoniacal  liquor  obtained  (25  per 
cent.)  in  1912  was  10,000  tons,  or  about  2J  times  the 
production  of  1911.  In  secondary  by-products  there  was 
a  particularly  large  increase  in  the  production  of  Bulphate 
of  ammonia,  which  last  year  amounted  to  3945  tons, 
7-7  times  that  of  1911.  The  quantity  of  heavy  oil  pro- 
duced was  3763  tons,  or  45'70  per  cent,  more  than  in 
1911,  the  figures  for  pitch  being  4694  tons,  an  increase 
of  43,40  per  cent.  The  production  of  ammonia  spirit 
last  year  amounted  to  104  tons,  over  twice  that  of  the 
preceding  year. 


Patents. 


Wood  waste  ;    Utilisation  of  - 


J.  Buisson.     Fr.  Pat. 


449,350,  Oct.  12,  1912. 

The  wood  waste  is  ground  up  and  mixed  in  a  steam- 
jacketed  vessel  with  a  binder  formed  by  evaporating  to 
dryness  tho  lyes  obtained  in  making  wood-pulp.  The 
mixture  is  pressed  into  briquettes  and  these  arecarboni;  ed 
in  a  closed  chamber  at  a  tomporaturo  of  350°  C.  and  the 
rosiduo  allowed  to  cool  before  oxposuro  to  air. — A.  T.  L. 

Electrodes  for  arc  lamps.  The  British  Thomson-Houston 
Co.,  Ltd.,  London.  From  General  Electric  Co.,  Schenec- 
tady, N.Y.,  U.S.A.     Eng.  Pat.  13,375,  June  6,  1912. 

I  ii  a   oloctrodos   aro  composed  of  (Ju  92,  and  Al  8  parts. 

— W.  Ii.  0. 

f)ri/  distillation  of  organic  substances  dissolved  or  suspended 

In  a  liquid;    Process  for  the .     E.  S.  Sandberg  and 

i,  K.  Sundblad,  Fr.  Pat.  419,953,  Oct.  29,  1912. 
Under  Int.  Conv.,  Oct,  30,  1911, 

m.k  Eng.  Pat.  24,125  of  191,2  ;  this  J.,  1913,,  279.— T.  F.  B. 
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III.— TAR  AND  TAR  PRODUCTS. 

Petroleum  or  asphaltum  products  in  tars ;    Application  of 
the  dimethyl  sulphate  test  for  determining  [detecting]  small 

amounts  of .     C.   S.   Reeve  and  R.   H.   Lewis.     J. 

Ind.  Eng.  Chem.,  1913,  5,  293—295. 

The  method  of  carrying  out  the  dimethyl  sulphate  test 
(see  this  J.,  1908,  114;  1912,  65)  proposed  by  Sommer 
(this  J.,  1910,  682)  is  not  sufficiently  delicate  to  detect 
the  presence  of  10  per  cent,  of  asphaltum  in  tar-asphaltum 
mixtures  as  used  in  road-making  and  paving.  The 
authors  describe  experiments  showing  that  the  presence 
of  even  as  little  as  3  per  cent,  of  asphaltum  may  be  detected 
if  the  test  be  applied  to  separate  high-boiling  fractions 
obtained  by  distillation.  For  example  with  mixtures  con- 
taining 10  per  cent,  of  asphaltum,  positive  results  were 
obtained  with  the  315°— 350°  C.  and  350°— 375°  C. 
fractions,  but  not  with  the  270° — 315°  C.  fraction  or  with 
the  total  distillate  as  in  Sommer's  method.  With  mixtures 
containing  3  per  cent,  of  asphaltum,  positive  results  were 
obtained  with  the  350° — 375°  C.  fraction,  but  not  with  the 
315°— 350°  C.  fraction.— A.  S. 

Anthraquinone  and  anthracene  ;  The  preparation  of  chlorine 

derivatives    of .     H.     Schilling.     Ber.,     1913,     46, 

1066—1069. 

The  method  used  was  to  sulphonate  the  four  known 
chloroanthraquinones  (o-mono,  ^3-mono,  T5-di  and  T8-di- 
chloroanthraquinones)  and  then  substitute  chlorine  for 
the  sulphonic  groups  by  passing  chlorine  gas  into  the 
aqueous  solution  of  the  acid  (Ger.  Pat.  205,195).  The 
sulphonation  was  carried  out  in  each  case  with  and  without 
a  mercury  catalyst  and  in  this  way  eight  new  polychloro- 
anthraquinones  were  obtained.  The  corresponding  chloro- 
anthracenes  were  obtained  by  reduction  with  zinc  dust 
and  ammonia.     The  melting  points  are  tabulated. — J.  B. 

Patents. 

Nitro-aminoanthraquinones  ;    Process  for  preparing . 

Chem.    Fabr.    Griesheim-Elektron.     Fr.    Pat.    450,171, 
Nov.  5,  1912. 

When  the  nitramines  of  anthraquinone  are  treated  with 
mineral  acids,  other  than  concentrated  nitric  acid,  they 
undergo  intramolecular  transformation,  nitro-amino- 
anthraquinones being  produced.  Thus,  a-nitramino- 
anthraquinone  is  converted  into  a  mixture  of  l-amino-2- 
nitro-  and  l-amino-4-nitroanthraquinone,  whilst  /3- 
nitramino-anthraquinone  furnishes  only  l-nitro-2-amino- 
anthraquinone.  The  /3-nitramines  may  be  conveniently 
prepared  by  heating  the  corresponding  isodiazo  compounds 
with  oxidising  agents  such  as  sodium  hypochlorite  or 
potassium  ferricyanide. — T.  F.  B. 

Bases  from  tar  or  tar  oils  ;  Process  for  increasing  the  fungi- 
cidal and  insecticidal  properties  of .     Chem.  Fabr. 

Florsheim    Dr.    H.    Noerdlinger.     Gcr.    Pat.    257,848, 
Sept.  19,  1911. 

The  crude,  insoluble  tar  bases  aro  passed  over  highly 
heated  contact  substances,  with  or  without  a  stream  of 
hydrogen.  The  products  are  stated  to  possess  fungicidal 
and  insecticidal  properties  as  powerful  as  those  of  nicotine. 

— T.  F.  B. 

Systematic  purification  of  petrol,   petroleum,   benzene,   etc. 
Fr.  Pat.  449,960.     See  IIa. 


IV.— COLOURING   MATTERS   AND  DYES. 

Pyestuff  formation  ;   Quinonoid  addition  as  the  mechanism 

of .     A.   G.   Green.     Chem.   Soc.   Proc.    1913,   L9, 

116. 

The  following  generalisation  correlates  a  large  number  of 
well-known  facts,  and  affords  a  ready  explanation  of  the 
ease  with  which  many  very  complex  dyestuffs  are  pro- 
duced,    1,  All  quinonea  and  quinone-like  compounds,  by 

■ 


reason  of  their  high  degree  of  "  unsaturation,"  exhibit  a 
great  attraction  for  hydrogen  or  equivalent  groups,  by 
the  assumption  of  which  they  can  pass  into  more  saturated 
compounds.  2.  A  very  large  proportion  of  dyestuff 
syntheses  and  the  individual  steps  in  such  syntheses  may 
be  represi  nted  as  consisting  in  the  linking  up  of  molecules 
brought  about  through  the  attractive  forces  of  quinonoid 
groups.  3.  Such  reactions  may  occur  in  two  ways, 
namely  : 

(a)  Direct  addition  : 
X 


/\ 

II       II 
\/ 

II 
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(-0*) 


+  HR 


(6)  Indirect  Addition 
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XH 
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XH 
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XH 


4.  In  the  presence  of  an  oxidising  agent,  such  as  chromic 
acid,  atmospheric  oxygen,  nitrobenzene,  or  another 
quinonoid  compound,  the  above  additive  products  may 
be  again  converted  into  quinonoid  derivatives,  which 
under  suitable  conditions  are  ready  to  react  again  in  the 
same  way  as  before.  Such  alternate  additions  and  re- 
oxidations  may  occur  several  times  in  succession,  thus 
producing  very  complex  molecular  structures,  such  as 
those  in  the  Induline  and  Aniline  Black  series. 


Triphenylmethane  colour-bases.     E.  Noelting  and  J.  Saas. 
Ber.,  1913,  46,  952—967.  (See  also  this  J.,  1913,  16). 

Crystal  Violet,  as  prepared  from  Michler's  ketone  and 
dimethylaniline,  contams  some  pent  a  methyl  compound 
in  addition  to  the  hexamethyl.  This  can  be  reduced  to 
a  minimum  by  using  a  large  excess  of  dimethylaniline, 
and  finally  eliminated  by  re-crystallisation.  The  pure 
product  gives  two  types  of  colourless  base — with  caustic 
potash  it  gives  the  carbinol,  HO.C[C6H«.N(CH8)s]3  and  with 
ammonia  it  givesthecarbinol-amincNHj.CfCgH^CHg),], 
(compare  Ber.  1908,  41,  3909).  Diethylamide  precipi- 
tates the  carbinol  and  not  the  diet  hylcarbinol -amine  as 
might  be  expected.  Trimethylamine  in  excess  does  not 
give  the  carbinol  but  the  coloured  (violet)  tertiary  ammo- 
nium base,  HO(CH3)2N  :  C6H,  :  C  :  [C,H«N(CH3)2]„  which 
slowly  changes  into  the  carbinol.  Pure  "  hexamethyl  " 
Crystal  Violet  as  prepared  by  the  authors  does  not  give 
a  coloured  ether  extract  when  its  solution  is  treated  with 
alkali  if  care  is  taken  to  keep  the  temperature  low  and  no 
excess  of  alkali  is  used.  The  intensely  brown  coloured 
extract  obtained  with  ordinary  Crystal  Violet  is  due  to 
the  presence  of  the  pentamethyl  product  which  gives  a 
quinonoid  imide  base.  All  dyestuffs  of  this  type  which 
contain  an  incompletely  substituted  amino  group  give 
these  characteristically  coloured  bases.  The  coloured 
extract  obtained  by  Baeyer  and  Homolka  (Annalcn  1909, 
372,  115)  appears  to  be  due  to  decomposition  by  the 
excess  of  alkali : — 

C:CgH1:N(CH3)2OH->:C(OH).C,H4.NH.CH,  +  CU,0+Hi 

Hantzsch  has  demonstrated  the  existence  of  the  coloured 
ammonium  bases  by  conductivity  expenmenta.  Iheir 
existence  is  also  demonstrated  by  the  fact  that  when 
Crystal  Violet  is  treated  with  alkali  an  appreciable time 
is  required  before  the  colourless  carbinol  is  formed,  these 
bases  are  insoluble  in  ether  and  have  the  BUM  BOloni  as 
the  parent  substance.  In  general  the  Mtbmd -anim.  | 
are  less  soluble  than  the  oarbinok  and  more  iUbl 
acids  They  Rive  colourless  solutions  m  acid  in  the  DOkL 
Ethyl  VtoletgivcB  the  carbinol-amine  with  some  difficulty. 
|ts  carbinol  is  partially  i-thcnti.-d  by  crystallisation  from, 
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alcohol.  Victoria  Blue  B  obtained  from  phenyl-a- 
naphthylamine  and  Michlor's  ketone  gave  no  carbinol  or 
carbinolamine,   but   the  imide-base, 

C6H,.N  :  Cl0H.  :  C  :  [C6H,.N(CH3)2]3 

whieh  crystallises  from  ligroin  in  dark  violet  crystals. 
Sight  Blue,  the  e-toly]  analogue,  gave  a  similar  product. 
In  both  eases  a  leueo  base  was  obtained  by  reducing  the 
imide.  a-Saphthol  Blue  obtained  by  condensing  Michler's 
ketone  with  a-naphthol  gave  a  very  stable  quinonoid 
base,  but  no  carbinol  or  carbinolamine  could  be  obtained. 
The  leuco  base  is  readily  obtained  by  reduction.  Naphthol 
Blue,  obtained  by  condensing  dimethyl-a-naphthylamine 
with  Michler's  ketone  contains,  like  Crystal  Violet,  a 
penta-methyl  as  well  as  a  hexamethvl  derivative. 
Ammonia  gives  the  carbinolamine.  Alkalis  tend  to 
split  off  dimethvlamine  from  the  naphthalene  nucleus, 
giving  the  fuchsone,  [(CH3),N.C6H«]2 :  C  :  C10H6  :  0.  By 
keeping  down  the  temperature,  however,  the  carbinol 
can  be  obtained.  It  crystallises  from  ligroin,  in  which 
the   fuchsone    is   insoluble. — J.  B. 


M.  Bloch.    Bull.  Soc. 


Bhodamines  ;  Tetrachlorinated  — 

Ind.   Mulhouse,   1913,  83,  81—84. 

Tetramethyltetrachlororhopamine  is  obtained  by 
heating  1  mol.  of  dimethyl-wi-aminophenol  with  1  mol.  of 
tetraehlorophthalic  anhydride.  The  phthalate  of  the 
rhodamine  which  is  formed  is  decomposed  with  sodium 
carbonate  and  the  base  is  converted  into  its  hydrochloride, 
which  forms  fine  green  crystals.  Cotton  is  dyed  a  red- 
violet  shade,  wool  and  silk  a  redder  shade.  The  shade 
on  silk  is  fluorescent.  The  dyeings  are  remarkably  fast 
to  light  and  alkali.  The  rhodamine  could  not  be  esterified, 
probably  owing  to  steric  hindrance.  By  heating  equi- 
molecular  quantities  of  tetrachlorphthalic  anhydride 
and  dimethyl-m-aminophenol  in  xylol  solution,  tetrachloro- 
dimethylamino  m-hydroxybenzoylbenzoic  acid, 
CtCl4(C0bH).C0.C6H3(0H)N(CH3)2 
is  obtained,  and  a  product  insoluble  in  alkali,  probably 
the  di-dimethyl-m-aminophenol-ester  of  tetrachlor- 
phthalic acid.  ^-Phenylenediamine  and  its  derivatives 
give   products   of   the   type  : 

y C:N.C„H4.NR2 


c,ci, 


carbonate  solution  than  Orange  II.  About  50  c.c.  of  the 
dyestuff  solution  are  mixed  with  10  c.c.  of  concentrated 
hydrochloric  acid  and  shaken  with  50  c.c.  of  amyl  alcohol. 
All  the  dyestuff  passes  into  the  amyl  alcohol,  which  is  then 
washed  with  six  50  c.c.  lots  of  jV/1  sodium  carbonate 
solution,  the  alkaline  extracts  being  washed  twice  with 
50  c.c.  of  amyl  alcohol  each  time.  Gasoline  is  then  added 
and  the  colour  removed  and  titrated  as  before. — J.  B. 


Dyestuff s ;     Idmtification    of    small    amounts    of- 


^CO.O 

The  tctrachlorwlimethylamino-w-hydroxybenzoylbenzoic 
■rid  condenses  with  p-crcsol  to  give  an  aporhodamine, 
also  with  rcsorcinol  and  pyrogallol  to  give  the  corres- 
ponding  mixed   rhodamines  and  fluoresceins. — J.  B. 

Food  colours  ;  The  guantitativr  separation  and  determination 

of  tmboidiarp  dyes  in  the,  permitted .     \V.  E.  Mathew- 

•on.     D.   B.    Dept.   Agric,   Bureau  of  Chem.,  Circular 
No.   in,  March  26,  1913. 

Fast  Bed  E  in  Amaranth.  The  solution  of  about  0-2  grm. 
of  dyestuff  is  treated  with  5  c.c.  of  5  iV-hydrochloric  acid 
and  diluted  to  50  c.c.  It  is  then  extracted  three  times 
with  BO  c.c.  of  amyl  alcohol  and  the  three  extracts  washed 
with  three  50  c.c.  lots  of  N /4  hydrochloric  acid,  which  are 
added  to  the  separators  containing  the  amyl  alcohol  in  the 
same  onfel  as  with  the  original  solution.  The  contents 
of  the  last  two  separators  are  given  a  fourth  washing,  the 
last  one  a  fifth.  The  Baited  extract  is  then  diluted  with 
gasoline  and  the  Fit  Red  E  removed  wifh  caustic  soda 
and  titrated  with  titanium  trichloride.  Sew  Coccin  in 
Amaranth.  .Vl  t-.<-.  of  a  0-02  per  cent,  solution  of  the 
colour  arc  treated  u  it  h  10  CC.  of  .V  Id  benzidine  solution 
1  2gm  Of  benzidine  di.-solved  in  N /2  hydrochloric  acid), 
and  after  standing  for  two  minutes,  the  solution  is  filtered 
and  titrated  with  titanium  trichloride.  The  method  is 
empirical  and  the  result  is  obtained  by  parallel  analyses 
of  known  mixtures.  Amaranth  can  also  DC  separated  from 
New  Coeril  by  converting  its  fisulphonic  groan  into  the 
cyanide  i'roup  by  the  action  of  jiotassiurn  cvanidc  (Fange, 

Qer.  Plate.  180,836"  and  191,838).    The  cyanide  h  a  maroon 

■  rated  by  the  amyl  alcohol  method. 
Memoonlpkonmtei  tl>/i*tiiffs  in  Ponceau  3/£  are  determined 
by  extracting  the  colour  acids  wifh  arnyl  alcohol  as  in  the 
case  of  Feel  Bed  Y..  ()rnnqe  II  in  Orange  I.  I  •  i  made 
of  the  fact  that  Orange  I  is  more  aotabk  in  dilute  sodium 
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oxidation  with  bromine.  W.  E.  Mathewson.  U.S.  Dept. 
Agric,  Bureau  of  Chem.,  Circular  No.  114,  March  21, 
1913. 

To  a  few  c.c.  of  the  dye  solution  bromine  is  added  drop  by 
drop,  using  twice  the  number  of  drops  required  to  destroy 
the  colour.  The  excess  of  bromine  is  then  taken  up  with 
hydrazine  sulphate  and  an  excess  of  sodium  carbonate 
added.  A  second  portion  is  treated  in  the  same  way, 
except  that  a  few  drops  of  a-naphthol  solution  (10  per 
cent,  in  50  per  cent,  alcohol)  are  added  before  making 
alkaline.  A  table  shows  the  behaviour  of  eighteen  common 
dyestuffs.  The  reaction  in  the  case  of  azo  dyestuffs  is  the 
splitting  of  the  azo  group  with  the  formation  of  a  diaz- 
onium  salt,  which  combines  with  the  a-naphthol  to  give 
characteristic  colours  (see  Schmidt,  this  J.,  1912,  p.  223). 
In  the  case  of  some  azo  dyestuffs  the  diazonium  compound 
combines  with  certain  oxidation  products  which  are 
formed. — J.  B. 

Patents. 

Azo    colouring   matters;     Production    of suitable    for 

lakes.  J.  Y.  Johnson,  London.  From  Badische  Anilin 
und  Soda  Fabrik,  Ludwigshafen-on-Rhinc,  Germany. 
Eng.  Pat.  15,146,  June  28,  1912. 
BENZOYL-l-8-aminonaphthol-4-6-disulphonic  acid  is  com- 
bined with  the  diazo  compound  obtained  from  any  of  the 
following  bases :  m-toluidine,  4-amino-l-3-dimethyl- 
berzene,  a-naphthylamine,  o-  or  p-anisidine,  o-  or  p- 
phenetidine.  The  blue-red  dyestuffs  produced  are  suitable 
for  the  production  of  lakes  (see  also  Eng.  Pat.  26,457  of 
1904  ;   this  J.,  1905,  1075).— J.  B. 

Diazotisable  azo  dyestuffs  for  cotton  and  process  for  making 
them.  Act.-Ges.  f.  Anilinfabr.  Fr.  Pat,  449,012,  Oct.  3, 
1912.     Under  Int.  Conv.,  Nov.  29,  1911. 

Two  mols.  of  a  diazo  compound  of  the  benzene  or  naphtha- 
lene series  are  combined  with  symmetrical  3.3'-diamino- 
diphenylurea  or  its  homologues  or  analogues,  the  products 
are  acidylated  by  means  of  the  halogenides  of  nitroaryl- 
carboxylic  acids,  and  the  nitro  group  is  reduced.  The 
dyestuffs  obtained  in  this  manner  dye  cotton  directly 
yellow  to  orango  shados.  They  may  be  diazotised,  either 
in  substance  or  on  the  fibre,  and  combined  with  suitable 
components ;  thus,  when  combined  with  ^-naphthol,  fast 
orange  to  rod  dyestuffs  aro  usually  produced. — T.  F.  B. 

Azo  dyestuffs  and  process  for  producing  them.  Act.-Ges.  f. 
Anilinfabr.  Fr.  Pat.  449,653,  Oct.  21,  1912.  Under 
Int.  Conv.,  Doc.  19,  1911. 

A  suitable  diazo  compound  is  combined  with  a  2-amino- 
phenyl-oxyacetic  acid  in  which  the  4-position  contains  an 
alkyl  or  alkyloxy  group,  or  with  l-amino-2-naphthyloxy- 
acotic  acid.  For  examplo,  the  dyostuff  from  benzidine 
and  2-amino-4-methylphcnyloxyacotic  acid  dyes  cotton 
n»ldish-brown  shades.  Theso  dyestuffs  can  bo  converted 
into  now  dyestuffs  by  treatment  with  acids  ;  this  result* 
in  the  elimination  of  water  between  tho  carboxyl  group 
and  tho  amino  group.  In  tho  examplo  given  above,  the 
condensed  dyeetoff  is  yollow.  This  condensation  may  be 
effected  on  the  fibre— T.  F.  B. 

Sulphide  dyestuffs  ;    Process  for  producing  .     Farbcn- 

fabr.  vorm.  F.  Bayer  und  Co.      Fr.  Fat.  449,983,  Oct.  2!). 
1912.  Under  Int.  Conv.,  Nov.  4,  1911,  and  Oct.  11,  1912. 

Sal  Qer.  Pat.  253,934  of  1911  ;    this  J.,  1913,  80.      Pi  l 

imidine  itself,  or  homologues  or  other  derivatives  thereof 
may  be  used  in  place  of  nitro-  or  amino-perimidincs. 
'  —  T.  F.  B, 
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Indigo  in  a  form  similar  to  natural  indigo  ;    Process  for 

preparing .     Farbwerke  vorm.  Meister,  Lucius,  unci 

Bruning.     Fr.    Pat.    450,145,    Nov.    4,    1912.     Under 
Int.  Conv.,  Nov.  7  and  10,  1911. 

Indigo  is  isolated  from  the  products  obtained  by  fusing 
indoxyl  or  indoxylcarboxylic  acid  with  alkali,  or  from 
alkaline  solutions  of  Indigo  White,  by  oxidation  in  presence 
of  a  colloidal  substance  or  a  carbohydrate.  If  an  inorganic 
colloid  is  used,  it  should  be  either  insoluble  or  not  easily 
soluble  in  dilute  aqueous  alkali,  e.g.,  hydrated  magnesium 
silicate,  colloidal  compounds  of  aluminium,  chromium,  iron, 
silicic  acid,  etc.  Solutions  of  glue,  gum,  dextrin,  albumin, 
gelatin,  or  glucose  may  also  be  used.  The  products  may  be 
dried,  if  necessary,  after  addition  of  a  substance  which  will 
facilitate  their  conversion  into  paste  form,  e.g.,  a  carbo- 
hydrate, glycerin,  or  sulphite-cellulose  lye.  This  process 
prevents  the  precipitation  of  the  indigo  in  the  form  of  large 
crystals  ;  as  regards  fracture,  colour,  and  specific  gravity  it 
closely  resembles  natural  indigo,  whilst  it  is  more  easily 
reduced.  Instead  of  drying  the  precipitated  product  as 
described,  it  can  be  triturated  with  a  "  disglomerating  " 
agent,  such  as  the  sodium  salt  of  benzylsulphanilic  acid 
(soe  also  this  J.,  1911,  1047,  1110,  1372;    1912,  808,1174). 

— T.  F.  B. 

Disazo  dye-stuffs  ;    Process  for  preparing  substantive 


Farbwerke  vorm.  Meister,  Lucius,  und  Bruning.     Ger. 
Pat.  257,689,  Nov.  10,  1911. 

NlTROBENZOYL-^-PHENYLENEDIAMINESTTLFHONIC  acids  are 

diazotised  and  combined  with  pyrazolones  or  their  sul- 
phonic  or  carbox3Tlic  acids,  or  with  the  arylides  of  aceto- 
acetic  acid,  the  nitro  group  of  the  resulting  dyestuffs 
is  reduced  to  an  amino  group,  and  the  products  are  treated 
with  phosgene.  Yellow  substantive  dyestuffs,  fast  to 
light  and  washing  are  thus  produced. — T.  F.  B. 

Di-  and  tri-anthrimides  of  the  (i-anthraquinone  series ; 
Process  for  preparing  — — .  Farbwerke  vorm.  Meister, 
Lucius,  und  Bruning.     Ger.  Pat.  257,811,  Nov.  12,  1909. 

/3-Chloro-anthraqtjinones  are  heated  with  /3-amino- 
anthraquinones  in  presence  of  a  solvent  or  diluent  and  an 
agent  which  will  combine  with  hydrochloric  acid,  salts  of 
heavy  metals  being  excluded.  The  di-  and  tri-anthrimides 
thus  formed  may  be  used  as  vat  dyestuffs  and  for  the 
preparation  of  other  dyestuffs. — T.  F.  B. 

Vat    dyestuff   of   the   anlhraqninone    series ;     Process  for 

preparing  a  yellow .    R.  Wc  clekind  und  Co.   Ger.  Pat. 

257,832,  Feb.  25,  1912. 

I-Chloro-2-hydroxyanthraquinone  is  heated,  with  or 
without  addition  of  alkali  hydroxide  or  carbonate  or 
sodium  acetate,  and  the  product  is  chlorinated.  The 
dyestuff  is  insoluble  in  alkalis,  and  dyes  cotton  from  the 
vat  fast  bright  yellow  shades. — T.  F.  B. 

Gallocyanine  dyestuff  and  its  leuco  compound  ;   Process  for 

preparing  a  violet  .     Chem.  Fabr.  vorm.  Sandoz. 

Ger.  Pat.  257,833,  May  1,  1912. 

When*  quinone  dichlorodi-imide  is  condensed  with  gallamic 
acid  in  presence  of  a  solvent,  a  gallocyanine  is  produced 
which  dyes  reddish-violet  shades.  It  can  be  converted 
into  its  leuco-compound  by  reduction. — T.  F.  B. 

Dyestuffs  and  intermediate  products  ;   Process  for  preparing 

.     H.    Wichclhaus.     Ger.    Pat.   257,835,   June   25, 

1912. 

The  products  are  obtained  by  the  action  of  condensing 
agents  on  hydroxyarylmethanesulphonic  acids  (e.g.,  from 
phenol,  formaldehyde,  and  sodium  sulphite,  or  from 
benzyl  chloride  and  sulphites)  or  on  compounds  of  the 
type  Ar.CH2.NR2  (when  R  is  an  alkyl  radical ;  obtained, 
for  example,  by  treating  phenols  with  formaldehyde  and 
secondary  amines).  Thus,  S-hydroxynaphthyl-1  -methanc- 
sulphonic  acid,  HO.C10H6.CH2.SO3H,  when  heated  with 
zinc  chloride  for  two  hours  at  140° — 160°  C,  is  converted 
into  a  red,  amorphous  substance  which  furnishes  colour 
lakes  with  salts  of  aluminium,  manganese,  and  zinc. 

— T.  F.  B. 


Dyes  of  the  anthracene  series  ;   Manufacture  of .     P.  A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  Eng.  Pat.  9509.  April 
22,  1912. 

See  Ger.  Pat.  252,530  of  1911 ;  this  J.,  1912, 1117.— T.  F.  B. 

Vat  dyestuffs  of  the  anthracene  series  ;  Process  for  pro- 
ducing    .     Farbenfabr.    vorm.    F.    Bayer   und   Co. 

Fr.  Pat.  449,076,  Oct.  5,  1912.  Under  Int.  Conv.,  Oct. 
13,  1911. 

See  Eng.  Pat.  12,617  of  1912  ;  this  J.,  1913,  418.— T.  F.  B. 

Indophenol  condensation  products  and  their  leuco-derivatives; 

Manufacture  of .     P.  A.  Newton,  London.     From 

Farbenfabr.  vorm.  F.  Baver  und  Co.,  Elberfeld,  Ger- 
many.    Eng.  Pat.  12,615,  May  28,  1912. 

See  Ger.  Pat.  254,859  of  1911  ;  this  J.,  1913, 189.— T.  F.  B. 

Indophenols    and    sulphide    dyestuffs    derived   therefrom ; 

Process   for    jnoducing    .     Farbenfabr.    vorm.    F. 

Baver  und  Co.  Fr.  Pat.  449.013,  Oct.  3,  1912.  Under 
Int.  Conv.,  Oct.  12,  1911. 

See  Ger.  Pat,  254,328  of  1911 ;  this  J.,  1913, 189.— T.  F.  B. 

MonOiizo  dyes.  A.  Zart,  Vohwinkel,  and  K.  Desamari, 
Assignors  to  Farbenfabr.  vorm.  F.  Baver  und  Co., 
Elberfeld,  Germany.  U.S.  Pats.  1,058,562  and  1,058,692, 
April  8,  1913. 

See  Eng.  Pat.  21,201  of  1910;  this  J..  1911, 1108.— T.  F.  B. 

Sulphide  dyestuffs  ;  Process  for  producing  .  Farben- 
fabr. vorm.  F.  Baver  und  Co.  Fr.  Pat.  449,122,  Oct,  7, 
1912.     Under  Int.  Conv.,  Oct.  28,  191 1. 

See  Ger.  Pat.  254,304  of  1911 ;  this  J.,  1913, 189.— T.  F.  B. 

Anthracene  compounds  [dyestuffs]  and  process  of  making 
them.  M.  A.  Kunz,  Mannheim,  Assignor  to  Badische 
Anilin  und  Soda  Fabrik,  Ludwi<*shafen  on  Rhine, 
Germany.     U.S.  Pat.  1,058,604,  April  8,  1913. 

See  Fr.  Pat.  424,814  of  1911 ;  this  J.,  1911,  739.— T.  F.  B. 

Anthraquinone-thiazole  compounds  and  their  hydrogenated 
derivatives.  Badische  Anilin  und  Soda  Fatnrik.  Fr. 
Pat.  449,359,  Oct.  12,  1912.  Under  Int.  Conv.,  Nov. 
24,  1911. 

See  Eng.  Pat.  1970  of  1912  ;  this  J.,  1912,  1174.— T.  F.  B. 

Vat   dyestuffs   of  the   anlhraquinone   series ;     Process  for 

producing .     L.  Cassolla  und  Co.     Fr.  Pat.  449,194, 

Dec.  16,  1911. 
See  Eng.  Pat.  28,874  of  1911  ;  this  J.,  1912,  867.— T.  F.  B. 


V— FIBRES 


TEXTILES;    CELLULOSE; 
PAPER. 


Cotton  goods  ;  The  influence  of  hot  caustic  lyt  on  the  *tr<  ngth 

of .     R.  Bade.     Farber-Zoit.,  1913,  24,  159-  160. 

Grey  cotton  cloth  was  treated  with  oaostk  lye  .-f  s  ,  l  J 
and  18°  Be.  (5-29,  8-00  and  12-64  per  cent.  NaOH),  OO 
tension  being  applied.  After  washing  well  the  doth  wa* 
boilod  under  pressure  and  bleached.  Btrength  determine- 
tions  were  mado  on  both  warp  and  weft  t  breads.  I  (uplicate 
tests  wore  mado  with  a  heavier  doth,  and  abo  witU  the 
same  cloth  after  dyeing  and  bushing.  Increased  strength 
was  found  in  all  ...  •  .  There  u  also  ■  decrease  in  the 
loss  in  weight  with  increasing  concentration  of  the  ceostio 
soda      The  increase  in  .strength  is  probably  earned  h>  the 

formation  of  a  cellulose  hydrate,  the  lectors   which Jn- 

fluence  the  change  probably  operating  through  their  effect 
on  the  osmotic  pressure  of  tho  solution.— J.  B. 


t^l 
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[May  15,  1913. 


Cellular-    The  action  of  ozone  on .     Part  III.     Action 

on  beech  wood  {UgnoceUulose).  ('.  Doree  and  M.  Cunning- 
ham.     Chem.  Sot-.  Proc,  1913.  29.  104—105. 

K  continuation  of  previous  work  on  tho  simple  ligno- 
oaDolose  jute  (this  J.,  1912.  27S).  the  action  of  ozone  on 
the  more  complex  tissues  of  the  woods  has  been  examined. 
In  the  presence  of  moisture,  ozono  rapidly  attacks  the 
wood  BUbst&nce,  producing  carbon  dioxide  and  acidic 
Bufaetances.  As  the  result  of  oxidation  with  ozone  a 
considerable  proportion  of  the  wood  is  converted  into 
derivatives  soluble  in  water ;  after  twelve  hours  the  loss 
in  weight  is  some  40  per  cent.  Tho  water-digest  contains 
acetic,  formic,  and  other  reducing  acids,  and  yields 
furfuraldehyde.  Vanillin  was  not  detected.  The  pro- 
perties of  a  wood  residue  obtained  after  thirty  hours' 
treatment  were  given  in  detail.  This  contained  one-half 
of  the  furfuraldehyde-yielding  groups,  but  only  one-third 
of  the  methoxyl  groupings  of  the  original  wood.  The 
results  are  well  explained  by  the  formulation  of  the 
lignone  complex  given  by  Cross  and  Bevan  ("  Researches 
on  Cellulose,"  III.,  104),  but  they  do  not  lend  support 
to  the  coniferyl  alcohol  formula  proposed  by  Klason. 

"Elephant  grass"  [Penniselum  purpureum,  Schwn.] 
as  a  paper-making  material.  Bull.  Imp.  Inst.,  1913, 
11,  68—70. 

"  Elephant  grass  "  grows  to  a  height  of  6 — 10  ft.  and 
occurs  in  a  wide  zone  across  tropical  Africa,  forming 
extensive  reed  jungles  in  some  parts.  A  sample  of  the 
grass  from  Uganda  was  examined.  The  air-dried  material 
contained  10-7  per  cent,  of  moisture  and  yielded  29  per 
cent,  of  unbleached  pulp  of  good  colour,  with  ultimate 
fibres  about  as  long  as  those  of  bamboo  pulp  and  somewhat 
longer  than  those  of  esparto  pulp.  The  nodes  caused  no 
difficulty  in  the  preparation  of  the  pulp,  which  furnished 
a  fairly  good  paper.  The  grass  could  not  be  profitably 
exported  owing  to  its  light  and  bulky  nature,  but  it  might 
prove  remunerative  to  manufacture  paper  pulp  therefrom 
on  the  spot  by  the  caustic  soda  process  and  export  the 
pulp.— A.  S. 

"  Cheyi  "   [Polygala  butyracea]  seed  and  fibre.     See  XII. 

Turpentine  oil  obtained  direct  from  wood  by  destructive 
distillation  and  in  the  manufacture  of  cellulose  by  the  soda 
process.     Bergstrom.     See  IIb. 

Patents. 

Textile  fibrous  residues  ;    Process  of  separating from 

foreign  substances,  colouring  matters  or  impurities  mixed 
with  them.  J.  J.  Werst,  P.  M.  H.  L.  Collee,  and  J.  M. 
Egmond.     Fr.  Pat.  449,059,  Oct.  5,  1912. 

The  fibrous  matter,  previously  digested  with  chemicals, 
such  as  Bulphitefl,  thiosulphates,  etc,  or  untreated,  is 
subjected  to  the  detergent  action  of  two  or  more  mobile 
immiscible  liquids,  which  readily  separate  into  two  layers, 
one  impregnating  the  fibrous  matter  and  the  other  causing 
the  separation  of  the  impurities.  The  apparatus  consists 
of  a  battery  of  mechanical  emulsifiers  and  separators, 
through  which  the  material  under  treatment  travels 
alternately.  In  the  treatment  of  printed  waste  papers 
the  material  is  first  digested  under  pressure  with  a  solution 
of  a  sulphite  and  the  washed  pulp  is  treated  in  the  apparatus 
with  a  neutral  or  slightly  acid  aqueous  liquid  on  the  one 
hand  and  with  benzene  on  the  other. — J.  F.  B. 


employed  as  a  starting  point  and  containing  1-5 — 3  per 
cent,  of  nitrogen  is  prepared  by  treating  cellulose  with 
a  mixture  of  nitric  and  sulphuric  acids  containing  a  large 
proportion  (25 — 34  per  cent.)  of  water  for  a  period  of 
10 — 20  hours.  This  product  is  acetylated  by  means  of 
a  mixture  containing  400  parts  of  glacial  acetic  acid, 
200  parts  of  acetic  anhydride  and  3  parts  of  sulphuric  acid. 
Other  catalytic  agents  may  also  be  employed. — J.  F.  B. 

Artificial  silk  from  viscose  ;  Process  of  manufacture  of  ■ 


Chem.  Fabr.  von  Heyden  Akt.-Ges.     Fr.  Pat.  449,536, 
Oct.  17,  1912. 

In  the  manufacture  of  artificial  silk  from  viscose,  the 
coagulation  of  the  threads  and  their  re-conversion  into 
cellulose  are  performed  in  two  separate  operations,  in 
both  of  which  a  solution  of  a  mineral  acid  is  employed. 
For  coagulating  the  threads,  the  concentration  of  the  bath 
of  mineral  acid  and  the  time  of  contact  (speed  of  spinning) 
are  so  regulated  that  the  threads  issuing  from  the  coagulat- 
ing bath  are  still  substantially  soluble  in  water.  TheBe 
threads  are  wound  up  on  drums  and  are  converted  into 
insoluble  cellulose  by  a  second  treatment  with  dilute 
mineral  acid  or  with  a  saline  solution.  If  desired,  the 
coagulated  soluble  threads  may  be  allowed  to  carry  with 
them  mechanically  sufficient  of  the  mineral  acid  from  the 
first  bath  to  effect  their  gradual  re-conversion  into  cellulose 
without  the  use  of  a  further  quantity  of  acid. — J.  F.  B. 

Ligno-  and  peclo-cellulose  ;  Process  of  bleaching  — ■ — . 
A.  R.  de  Vains  and  J.  F.  T.  Peterson.  Fr.  Pat.  449,497, 
Aug.  28,  1912. 

In  the  bleaching  of  paper  pulp  or  the  like  by  successive 
treatments  with  cold  chlorine  water,  alkali,  and  a  hypo- 
chlorite, claim  is  made  for  carrying  out  the  operations  in 
a  suitable  circulating  apparatus,  together  with  the  use  of 
a  counter-current  saturator  for  making  the  chlorine  water 
and  the  use  of  a  hydraulic  seal  of  liquid  vaseline  over  the 
chlorine  water. — J.  B. 


W.    C. 


Paper  pulp ;    Process   of  manufacture   of  ■ 

Chaplin.     Fr.  Pat.  449,943,  Oct.  29,  1912. 

Wood  or  other  fibrous  vegetable  material  is  first 
reduced  to  convenient  dimensions  and  ground  to  a 
pulp  without  chemical  treatment.  The  material  is  then 
charged  into  breaking  engines  fitted  with  drum-washers 
in  order  to  separate  the  fibres  and  remove  soluble  matters. 
In  the  case  of  resinous  woods  only,  a  little  caustio  soda  is 
used  in  the  breakers  and  subsequently  washed  out.  The 
material  is  next  treated  with  a  liquor  prepared  by  mixing 
10  kilos,  of  bleaching  powder  with  120  litres  of  water 
and  750 — 1000  grins,  of  oxalio  acid.  The  quantity  of  this 
solution  added  to  the  pulp  in  the  breaker  is  about  1  litre 
per  kilo,  of  oellulose.  After  treatment  for  2 — 6  hours  the 
bleached  mass  is  drained,  and  the  liquors  may  be  recovered 
for  regeneration. — J.  F.  B. 

Slag  and  clinker  "  wools  "  and  "  cottons  "  for  the  manu- 
facture [loading]  of  paper,  boards  and  similar  products  ; 

Utilisation    of .     E.    Verbert.     Fr.    Pat.    450,226, 

Aug.  28,  1912.     Under  Int.  Conv.,  Aug.  28,  1911. 

Instead  of  china  clay  etc.,  the  fibrous  waste  products 
of  the  metallurgical  industries  known  as  slag  '  wools  " 
or  "  cottons  "  are  employed  for  the  mineral  loading  of 
paper  pulp.  The  fibrous  form  of  such  materials  assists 
their  retention  by  the  pulp. — J.  F.  B. 

lose  ;   yew  derivatives  [mixed  esters]  of and  their       Sulphite    waste    liquor;     Process    of    concentrating 

method  of  j>n fxmiiion.  Aot.-Qea.  f ur  Anilin-Fabrikat  ion. 
Fr.  Pat.  449,263,  Aug.  28,  1912.  Under  Int.  fonv., 
Sept.  4.  191 L 

Cmujolo  ■  derivative*  containing  small  quantities  of 
nitrogen,  preferably  in  the  form  of  nit  rjc  ester,  and  insoluble 

in  acetic  acid  and  acetic  anhydride,  are  treated  with  any 
of  the  suitable  organic  esterifying  mixtures,  e.g.,  acetic 
anhydride  or  formic  acid  in  presence  of  a  catalytic  agent, 
and   the    product    obtained   may,  if  desired,   t<e  suitably 

modified  by  hydrolysis  according  to  any  of  the  known 
processes.     Example;     The     nitric     eater     of    peQnJose 


C.  Ellis,  Montelair,  N.J.,  Assignor  to  Ellis-Foster  Co. 
U.S.  Pat.  1,057,416,  April  1,  1913. 

The  waste  liquors  arc  freed  from  a  portion  of  the  free 
sulphur  dioxide  by  air-blowing,  the  remainder  being 
neul  ralised  with  alkali.  The  alkaline  liquor  is  then  heated 
to  promote  hydrolysis,  concentrated  under  reduced  pres- 
sure, and  finally  freed  from  insoluble  products  of  hydrolysis. 
It  is  recommended  to  blow  air  heated  to  60°  C.  through 
the  liquor  heated  to  40°  C,  render  alkaline  with  lime, 
'  '.nt  inue  the  aeration  at  60°  C,  filter,  concentrate  and  agajn. 
filter— J.  B. 
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Cotton  yarn  ;   Method  of  treating .     S.  Shirnizu,  Osaki- 

Machi,  Assignor  to  M.  Murai,  Tokyo,  Japan.     U.S.  Pat. 
1,058,338,  April  8,  1913. 

See  Eng.  Pat.  867  of  1910;   this  J.,  1911,  485.— T.  F.  B. 

Metallised  textile  and  other  fibres  and  fabrics.  Peter  Spence 
and  Sons,  Ltd.  Fr.  Pat.  449,802,  Oct.  24,  1912.  Under 
Int.  Conv.,  Nov.  16,  1911. 

See  Eng.  Pat.  25,534  of  1911  ;  this  J.,  1913,  19.— T.  F.  B. 

Cellulose  esters  [acelute] ;    Process  for  the  vumufaclure  of 

.     L.     Lederer,     Sulzbach,     Bavaria.     Eng.     Pat. 

7687,  March  29,  1912. 

See  Fr.  Pat.  441,864  of  1912  ;  this  J.,  1912,  916.— T.  F.  B. 

Solvents  for  cellulose  ;   Preparation  of .     Peter  Spence 

and  Sons,  Ltd.     Fr.  Pat.  449,801,  Oct.  24,  1912.      Under 
Int.  Conv.,  Nov.  16,  1911. 

See  Eng.  Pat.  25,532  of  1911  ;  this  J.,  1913,  18.— T.  F.  B. 

Cellulose  solutions.  Peter  Spence  and  Sons,  Ltd.  Fr. 
Pat.  449,803,  Oct,  24,  1912.  Under  Int.  Conv.,  Nov. 
16,  1911. 

See  Eng.  Pat.  25,533  of  1911  :  this  J.,  1913,  18.— T.  F.  B. 


Cellulose  solutions  ;    Process  for  preparing 


by  means 


of  ammoniacal  copper  oxide.  B.  Borzykowski.  Fr. 
Pat.  450,193,  Nov.  6,  1912.  Under  Int.  Conv.,  Dec.  7, 
1911. 

See  Eng.  Pat.  24,996  of  1912  ;  this  J.,  1913,  283.— T.  F.  B. 

Pulping  apparatus  [for  fibrous  material].  H.  Stricth, 
Nuremberg,  Germanv.  U.S.  Pat.  1,058,641,  April  8, 
1913. 

See  Fr.  Pat.  444,045  of  1912  ;  this  J.,  1912,  1120.— T.  F.  B. 

Soda  [from  treating  cellulose,  etc.] ;    Process  for  purifying 

waste   .     La   Soie   Artificielle.     Fr.    Pat.    449,457, 

Dec.  23,  1911. 

See  Eng.  Pat.  1573  of  1912  ;  this  J.,  1912,  431.— T.  F.  B. 

Utilisation  of  wood  waste.     Fr.   Pat.   449,350.     See  IIb. 

Colloidal  substances  [solutions  of  nitrocellulose]  and  their 
manufacture.     Fr.  Pat,  449,606.     See  XXII. 

Production  of  dissolved  carbon  compounds  [pyroxylin,  etc.]. 
Fr.  Pat,  449,607.     See  XXII. 


VI.— BLEACHING;   DYEING; 

FINISHING. 


PRINTING 


Shoddies  and  rags  ;  The  stripping  and  dyeing  of .     T.  H. 

Miller.    J.  Soc.  Dyers  and  Col.,  1913,  29,  101—105. 

The  extent  to  which  the  rags  are  stripped  depends  on  the 
shade  they  have  subsequently  to  be  dyed,  and  hydro- 
sulphite,  or  bichromate  and  sulphuric  acid,  are  used 
accordingly.  The  choice  of  stripping  agent  is  also  regu- 
lated by  the  original  colour  of  the  rags,  hydrosulphite,  for 
instance,  being  less  effective  than  bichromate  and  sulphuric 
acid  in  the  case  of  greys,  "steels  "  and  faded  blacks.  A 
table  shows  the  shades  produced  by  the  above  two  stripping 
agents  with  the  various  classes  of  sorted  woollen  rags. 
Cotton  rags  are  rarely  stripped  and  then  only  with  sodium 
carbonate  or  sodium  carbonate  and  hydrosulphite.  Dyeing 
is  complicated  by  the  presence  of  various  mordants  in  the 
rags,  also  by  the  different  degrees  of  treatment  which  the 
rags  have  undergone  in  their  earlier  history.  Stripping 
causes  an  increase  in  affinity,  hence  easy  levelling  dyestuffs 
are  necessary.  Fast  acid  dyestuffs,  mordant  dyestuffs 
and  a  few  direot  dyestuffs  are  used,  the  chief  demands 
being  for  brightness  and  the  non-staining  of  white  wool  in 
the  subsequent  milling.    The  methods  of  dyeing  union 


shoddies  are  :  (1)  the  one-bath  method,  using  a  direct 
dyestuff.  This  method  is  only  suitable  when  stripping  is 
unnecessary  and  when  the  goods  have  not  to  be  milled  with 
white  cotton  ;  (2)  the  two-bath  method,  in  which  the 
wool  is  first  dyed  with  an  acid  or  acid  mordant  dyestuff 
and  the  cotton  afterwards  with  a  direct  dyestuff.  This 
gives  shades  fast  to  milling  ;  (3)  the  two-bath  method  in 
which  the  cotton  is  dyed  with  a  basic  dyestuff  on  a  tannin- 
antimony  mordant.  This  gives  bright  shades  which  are  not 
fast  to  light  and  milling ;  (4)  the  three-bath  method,  which 
is  the  same  as  (3)  except  that  the  wool  is  mordanted  and 
dyed  separately,  the  cotton  being  finally  dyed  with  a 
direct  dyestuff. — J.  B. 

Union   material;     The   action    of   neutral   salts   on 


M.  Fort.     J.  Soc.  Dyers  and  Col.,  1913,  29,  120—121. 

It  is  shown  that  the  deterioration  of  union  materials 
dyed  in  a  neutral  bath  is  due  to  tendering  of  the  cotton 
by  the  acid  which  is  taken  up  and  retained  by  the  wool 
as  a  result  of  a  neutral  salt  reaction  between  the  wool  and 
the  sodium  sulphate  or  sodium  chloride.  This  acid  is 
not  removed  from  the  wool  by  washing  with  water,  but 
is  set  free  on  drying.  The  cotton  is  evidently  attacked 
during  storing.  The  effect  is  more  noticeable  when 
sodium  sulphate  is  used  than  with  sodium  chloride.  It 
is  stated  that  the  addition  of  |  to  2  per  cent,  of  glue  to  the 
dye-bath  is  of  value  as  a  protection  against  damage. 
(See  also  this  J.,  1912,  1030  :  and  1913,  359.)— J.  B. 

Reserves  under  Indanthrene  S  or  AS  by  chromates  or  other 
oxidising  agents.  P.  Jeanmaire.  Sealed  note  No. 
1270,  July  9,  1901.  Report  thereon  by  L.  Bloch. 
Bull.  Soc.  Ind.  Mulhouse,  1913,  83,  84—86. 

The  colour  is  printed  with  ferrous  tartrate,  ferrous 
sulphate  or  stannous  chloride  and  after  printing,  the 
cloth  is  passed  through  caustic  soda  of  15°  to  28°  Be. 
(sp.  gr.  1116— 1-241)  at  a  temperature  of  60°  to  75°  C. 
After  souring  to  remove  iion,  etc.,  the  cloth  is  washed 
and  soaped.  Reserve  effects  are  obtained  by  printing 
a  neutral  chromate,  for  example. — J.  B. 

Turkey     Red  ;     Process    of   printing    Indanthrene    Blue 

over    .      S.     Ivanoff.      Sealed     note     No.     1299, 

Nov.  8, 1901.     Report  thereon  by  H.  Schmid.     Bull.  Soc. 
Ind.  Mulhouse,  1913,  83.  87—89. 

The  cloth  is  mordanted  with  aluminium  acetate,  treated 
with  sodium  arsenite,  dunged,  washed,  dyed  with  Alizarin 
SX,  washed,  dried  and  then  printed  with  Indanthrene 
together  with  caustic  soda,  starch  and  British  gum. 
After  steaming  under  pressure  for  4$  minutes,  soaping 
lightly  and  drying,  the  cloth  is  oiled  with  sulpholeate, 
steamed  for  an  hour  and  a  half  and  finally  washed.  The 
report  states  that  this  is  the  first  attempt  to  print 
Indanthrene  over  Alizarin  Red.  The  method  has,  however, 
been  superseded  by  that  of  Ziindel  using  hydrosulphite- 
formaldehyde. — J.  B. 

Methods    for    the    analysis    of    hydrosulphite.     Bosshard 
and  Grob.     See  VII. 

Patents. 

Dyeing  machine.  Dyeing  apparatus.  J.  H.  Giles,  Assignor 
to  Klauder-Wcldon  Dyeing  Machine  Co..  Amsterdam. 
N.Y.  U.S.  Pats.  1,057,634  and  1,067,635,  April  1,  1913. 
(1)  The  machine  consists  of  a  wheel  divided  by  |»  I  forafa  d 
partitions  extending  from  the  outer  to  the  inner  portion 
thereof  into  five  symmetrically  disposed  bucket*.  The 
partitions  are  bent' in  the  middle,  the  inner  portion  and 
outer  portion  being  at  such  an  angle  to  each  other  that 
when  the  wheel  revolves,  half  immersed  in  the  dye-uqu 
the  material  resting  againsl  the  outer  portion  of  a  partition 
is  allowed  to  fall  by  gravity  before  it  can  tall  on  the 
inner  portion.  The  space  between  the  buoketB 
unobstructed  so  that  the  material  ear.  move  freely  from 
one  partition  on  to  the  other.  (2)  The  maohJne  b  "f  the 
type  in  which  the  yarn  is  carried  on  sticks  mounted  in 
sockets,  which   are"  rotated    by    means   of   a    Ma. -w  lied 
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ged  by  ■  catch  once  during  each  revolution  of  the 
frame,    rotation    being   made   possible    in   one   direction 

only  by  means  of  a  pawl  and  ratchet  attached  to  the 
Boeket.  According  to  the  present  invention  the  pawl 
has  a  counter- weight  attached,  which,  by  the  operation 
of  gravity,  automat  it-ally  causes  the  pawl  to  become 
disengaged  from  the  ratchet  during  that  part  of  the 
revolution  when  the  yarn  is  in  the  dye-liquor,  thus 
permitting  free  movement  of  the  socket. — J.  B. 

Cloth,  etc.  ;    Apjxiratus  for  treating  compact  and  permeable 

[with    hot    liquids    and    with    gases].     Hydorion. 

(Soe.  anon,  de  Machines  pour  Blanchisserus.)  Fr.  Pat. 
449,98  ),  Oct.  29,  1912. 
FnR  the  purpose  of  dyeing  and  cleaning,  the  material 
i-  treated  with  hot  liquids  and  with  gas<s  in  a  wooden 
box-shaped  truck  provided  with  trays.  This  receptacle 
i-  attached  to  a  circulating  apparatus  in  cither  of  two 
ways  :  (1)  It  may  have  a  closc-iitting  lid  and  be  attached 
to  the  pump  at  the  top  and  at  the  bottom  by  means  of 
temporary  connections  :  (2)  it  may  be  open  at  the  top  and 
the  whole  truck  enclosed  within  a  closed  chamber  provided 
with  a  circulating  pump.  In  either  ease  a  distributing 
pipe  is  provided  where  the  liquid  or  gas  enters  at  the 
t'>p  of  the  truck.  When  the  operation  is  over,  the 
liquid  is  pumped  back  into  the  reservoir  and  the  truck 
removed  in  order  to  be  emptied  of  its  contents. — J.  B. 

Fastness  oj  dyeings  to  light ;    Process  for  increasing  the 

.     Farbwerke  vorm.  Meistcr,  Lucius,  und  Briining. 

r.   Pat.   257,876,   July   26,   1912.     Addition  to  Ger. 
Pat.  255,1 17  (see  this  J.,  1913,360). 

The  action  of  metaphosphoric  acid  in  increasing  the 
fastness  of  dyeings  is  enhanced  by  addition  of  a  reducing 
agent,  such  as  glucose  or  dextrin. — T.  F.  B. 


Printing    vpon    cloth;      Multicolour 


Figured    effects    on    pile   fabrics;     Production   of by 

chemical  means.     L.  Cassolla  und  Co.     Fr.  Pat.  449,152, 
Dec.  14,  1911. 

See  Gor.  Pat.  254,090  of  1911  ;  this  J.,  1913,  360.— T.  F.  B. 


Production  of  fast  colours  on  wood.     Ger.   Pat.   257,458. 

See  IX. 
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Hypophosphorous  acid  ;  Determination  of  - 


-.  A.  Svoboda, 
Rochlite,  Bohemia.  Eng.  Pat.  9747,  April  24,  1912. 
Under  Int.  Conv.,  April  24.  1911.  (Sec  also  Eng. 
Pat.  7194  of  1911.) 

Thk  invention  refers  to  block  printing  and  it  enables  the 
simultaneous  application  of  all  the  colours  \im<\.  For 
example  in  two-colour  printing  the  two  blocks  arc 
mounted  in  a  common  fixed  frame  with  a  space  between 
th'-m  exactly  equal  to  the  width  of  one  block.  A  con- 
tinuous .-trip  of  cloth  is  used  which  is  moved  onwards 
aft<r  <a<h  impression  a  distance  equal  to  the  width  of 
the  block.  In  three-colour  printing  the  three  blocks 
are  mounted  in  the  same  frame  with  spaces  between 
th<-m  equal  to  the  width  of  a  block.  (Reference  is  directed 
•     Eng.  Pats.  1365  of  1863  and  6213  of  1887.)— J.  B. 

I'm  in  alizarin  colours  on  unoiled  fibres  ;    Process 

for .     E.  Schmidt.     Ger.  Pat.  257,877,  Doc.  16, 191 1. 

Tnn  kknkd  pastes  containing  the  dyestuffs  and  the  oils 

ribed  in  Ger.  Pat.  245,902  (see  this  J.,  1912,  783)  or 

th'-ir  sulphonation  or  i  hlorination  products,  are  printed 

on  tho  fibre  in  the  usual  way,  and  fixed  by  steaming. 

chlorinated  oil-  may  be  prepared,  for  instance,  by 
agitating  the  oil-  do^rril>ed  with  a  hypochlorite  solution 
of  .'}    to  V   B.   (sp.  gr.   1  022 — 1  060),   and  mechanically 

rating  the  aqueous  [>ortion. — T.  F.  15. 

Grey  to  '/lark  print"  fm  vegetabU  fibres;    Process  for  pro- 

ri'irnirj  I.         'be  Anilin   und  Soda   Fabnk.      Ger. 

Aj.nl  26,  1  •Ml. 

\Vn.  -able    fibres   are    printed    with    quinizarin  nl 

phonic  a  gather  with  chromium  salts,  grey  or  black 

lee,    verv   fast   to   washing   and   light,   are  obtained. 

— T.  \\  P.. 


T'Tiile   fabrics i     Protest    <>f    treating    [mercerising'] . 

M.    Pateoid,    ZtttMi,    G-rmany.     U.S.    Pat.    1,068,459, 

April  8,  1013. 

See  Eng.  Pat.  20,656  of  1911  ;  this  J.,  1912,  330.— T.  F.  B. 


NON- 


-.  H.  North. 
Amer.  J.  Pharm.,  1913,  85,  147—148. 

About  1  c.c.  of  hypophosphorous  acid  is  dissolved  in 
20  c.c.  of  water  recently  boiled  and  cooled.  This  is 
titrated  with  N/5  barium  hydroxide  solution  till  the 
liquid  is  permanently  alkaline  to  phenolphthaloin.  After 
standing  for  an  hour  in  the  water-ovon  tho  procipitato  is 
collected  on  a  filter,  washed  with  hot  wator  and  ignited. 
The  weight  of  tho  precipitate  in  mgrms.  divided  by  the 
weight  in  grms.  of  acid  as  indicated  by  tho  titration  gives 
tho  "  barium  number  "  of  the  original  sample  of  acid. 
Specimens  containing  oxcessivo  amounts  of  foreign  acids 
can  bo  readily  detected,  as  a  satisfactory  preparation 
should  not   have  a  higher   "  barium  number "  than  5. 

— F.  Shdn. 

Chromic     acid ;      Electrolytic     regeneration     of from 

solutions    of    chromium    sulphate.     P.    Askenasy    and 
A.  Revai.     Z.  Elektrochem.,  1913,  19,  344—362. 

The  authors  have  observed  the  process  of  electrolysis  in 
a  diaphragm  cell  in  which  the  catholytes  consisted  of 
chromic  acid  solutions  with  additions  of  sulphuric  acid, 
magnesium  sulphate  and  chromium  sulphate,  under 
varying  conditions,  with  a  view  to  identifying  the  best  con- 
ditions for  the  electrolytic  regeneration  of  chromic  acid 
from  chromic  sulphate.  They  find  that  the  influence  of 
high  current  density  is  favourable  (opposes  reduction) 
when  the  olectrolyto  contains  relatively  largo  quantities 
of  chromic  .acid  and  small  quantities  of  chromium  salts. 
When  tho  chromium  is  mainly  in  the  roduced  condition, 
low  current  densities  may  bo  employed.  To  achieve  this 
tho  olectrolyto  may  bo  passed  through  a  series  of  cells, 
connected  in  series  and  all  carrying  tho  same,  current,  with 
cathodes  gradually  diminishing  in  size.  Tho  effect  of 
ordinary  tomporaturo  fluctuations  is  insignificant.  The 
addition  of  magnosium  sulphate  produces  rather  compli- 
cated offects.  In  dilute,  highly  oxidised  solutions  with 
low  curront  densities  it  retards  reduction.  In  moro  reduced 
solutions  it  acts  in  tho  opposite  direction.  In  dilute 
solutions  with  high  current  density  it  has  no  effect.  In 
the  presence  of  addod  chromium  sulphato  it  acts  favourably 
on  oxidised  solutions  with  both  low  and  high  current 
densities,  but  unfavourably  on  solutions  containing  little 
chromic  acid.  The  addition  of  chromium  sulphato  is 
desirable  in  dilute  highly  oxidisod  solutions  especially  in 
presence  of  magnosium  sulphate,  but  in  solutions  containing 
little  chromic  acid  it  always  act3  unfavourably.  Tho 
offoct  of  sodium  and  potassium  sulphates  is  negligible. 
Dilution  retards  reduction  at  all  stages  of  oxidai 
particularly  at  high  current  donsitios,  and  also  at  low 
current  densities  in  prosonco  of  magnesium  sulphate. 
Eigh  concentrations  of  sulphuric  acid  delay  reduction  to 
i  slight  extent  under  all  conditions.  In  carrying  out 
tin-  electrolytic  oxidation  as  a  technical  process  without 
a  diaphragm,  it  is  best  to  keep  tho  concentration  of  chromic 
acid  bolow  100  grms.  per  litre,  and  tho  cathode  current 
donsity  above  200  amps,  per  sq.  dm.  Additions  to  tin' 
bath  will  then  bo  unnecessary.  If  those  conditions  cannot 
be  maintained  additions  should  be  made  with  great 
caution,  because  although  a  higher  concentration  and 
bettor  yield  of  chromic  arid  may  be  obtained  by  their 
tho  current  efficiency  in  tho  stage  when  littlo  chromic 
add  is  present  is  greatly  reduced.  Tho  paper  also  con- 
tains a  survey  of  tho  literature  dealing  with  the  electrolytic 
separation  of  metallic  chromium, — W.  H.  P, 
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Ammonia;     Volumetric    determination    of .     L.    W. 

Winkler.     Z.  angew.  Chem.,  1913,  26,  231—232. 

In  the  determination  of  ammonia  by  distillation,  the 
author  recommends  the  use  of  boric  acid  as  absorption 
medium  ;  the  ammonia  can  then  be  titrated  directly  with 
hydrochloric  acid,  using  Congo  Red  (or  methyl  orange) 
as  indicator.  This  is  especially  advantageous  in  carrying 
out  the  Kjeldahl  method  ;  for  0-1 — 0-2  grm.  of  ammonia, 
5  grms.  of  crystallised  boric  acid  and  100  c.c.  of  water 
are  placed  in  the  receiver,  which  is  cooled  by  water,  and 
the  use  of  a  condenser  is  dispensed  with. — A.  S. 

Hydrosulphite ;  Methods  for  the  determination  of .      E. 

Bosshard  and  W.  Grob.     Chem.-Zeit.,  1913,  37,  423— 
425,  437—439. 

The  authors  have  modified  the  method  for  the  determina- 
tion of  hydrosulphite  by  titration  with  ammoniacal 
copper  solution  (see  Jellinek,  this  J.,  1911,  419).  so  as  to 
render  it  simpler  and  more  accurate.  Means  for  carrying 
out  the  determination  in  an  atmosphere  of  pure  nitrogen 
or  hydrogen  are  described.  The  sample  of  hydrosulphite 
is  weighed  into  a  dry  double-necked  Erlenmeyer  flask  and 
kept  as  far  as  possible  on  one  side  ;  nearly  the  whole  of 
the  required  quantity  of  a  standardised  ammoniacal 
copper  solution  (containing  a  large  excess  of  ammonia) 
is  then  run  in  at  the  other  side,  after  which  the  solution 
and  the  hydrosulphite  are  mixed  by  shaking,  one  or  two 
drops  of  indigo  carmine  solution  are  added,  and  the 
ammoniacal  copper  solution  run  in,  drop  by  drop,  till  a  blue 
colour  persists.  By  working  in  this  way,  no  separation 
of  metallic  copper  occurs  and  the  reaction  proceeds 
according  to  the  equation  : 

2CuS04+Na,S204+4NH3+2H20  = 
CUs!S04+Na4S03+(NH4)aS03+(NH4)2S04. 

Another  method,  which  gives  results  agreeing  with  those 
obtained  as  described  above,  but  which  is  not  so  simple, 
depends  upon  the  oxidation  of  the  hydrosulphite  with 
atmospheric  oxygen  and  titration  with  baryta  of  the 
mixture  of  sodium  bisulphite  and  bisulphate  produced 
(Grob,  Dissertation,  Tech.  Hochschule,  Zurich,  1912). 
A  third  method  which  is  not  quite  so  accurate  but  suffi- 
ciently so  for  technical  purposes,  and  which  does  not 
require  the  use  of  special  apparatus,  is  based  on  the  obser- 
vation of  Brunck  (this  J.,  1903,  710)  that  mercuric  salts 
are  reduced  by  hydrosulphites.  300  c.c.  of  a  saturated 
solution  of  mercuric  chloride  are  treated  with  1  grm.  of 
sodium  bicarbonate,  for  the  purpose  of  neutralising  any 
sulphurous  acid  formed  in  the  reaction  or  present  in  the 
hydrosulphite.  A  weighed  quantity  of  the  hydrosulphite 
(about  0-2  grm.)  is  then  introduced,  the  whole  shaken,  the 
precipitate  of  mercury  and  mercurous  chloride  collected 
on  an  asbestos  filter  in  a  Gooch  crucible  and  washed  with 
dilute  hydrochloric  acid  and  then  with  water.  The 
crucible  with  the  precipitate,  is  placed  in  a  beaker,  5  grms. 
of  pure  potassium  iodide  added,  then  5  c.c.  of  water,  and, 
after  5  minutes,  excess  of  N  /10  iodine  solution.  When  the 
precipitate  has  completely  dissolved,  the  excess  of  iodine 
is  titrated  with  thiosulphate.  If  t  c.c.  of  N  /10  iodine 
solution  be  used  up,  for  a  grms.  of  sample,  then  the  per- 

*  ,     ,         ,  ,  •       •                       ,     •           0-8707 1. 
centage  of  hydrosulphite   m   the  sample  is  x= — 

The  authors  find  that  the  method  of  Seyewetz  and  Bloch 
(this  J.,  1906,  394)  for  the  determination  of  hydrosulphite 
by  means  of  ammoniacal  silver  chloride  solution  is  not 
sufficiently  reliable,  for  sulphites,  which  are  invariably 
present  in  commercial  hydrosulphite,  also  reduce  the 
silver  solution. — A.  S. 

Stannous  chloride  ;  Oxidation  of ,  by  air  in  presence  of 

ferrous   chloride.     T.    Warynski   and   W.    Towtkiewicz. 
Ann.  Chim.  Analyt.,  1913,  18,  130—132. 

Atmospheric  oxidation  of  solutions  of  stannous  chloride 
is  greatly  accelerated  by  the  presence  of  ferrous  chloride,  the 
rate  varying  with  the  concentration  of  the  latter  compound. 
In  the  case  of  an  N /50  solution  of  stannous  chloride,  at 
atmospheric  temperature,  a  maximum  rate  of  oxidation, 
about  4  times  as  great  as  that  occurring  in  the  absence  of 
ferrous  chloride,  was  obtained  when  the  strength  of  the 


latter  reached  iY/5000,  after  which  the  rate  declined  as  the 
concentration  of  the  ferrous  salt  increased. — W.  E.  F.  P. 

Aluminium   nitride  ;    Formation   of  from,   alumina, 

carbon,    and    nitrogen.     J.     W.    Fraenkel.    Z.   Elektro- 
chem.,  1913,  19,  362—373. 

A  detailed  account  of  the  experiments,  the  more  important 
results  of  which  have  been  reported  previously  (see  this 
J.,  1913,  361).  The  statements  there  given  should  be 
modified  as  follows.  The  velocity  of  formation  of  nitride 
is  diminished  by  addition  of  carbon  monoxide.  An 
equilibrium  is  set  up  :  A1203+3C+N2  :?.  2A1N+3CO. 
corresponding  at  a  total  pressure  of  1  atmosphere  to 
25—40  per  cent.  CO  by  vol.  at  1500°  C.  and  50—65  per 
cent,  at  1600°  C.  In  an  atmosphere  of  carbon  monoxide 
at  20 — 65  mm.  pressure,  alumina  is  reduced  by  carbon 
to  A14C3  with  appreciable  velocity  at  temperatures  a  little 
over  1500°  C— A.  S. 


Thorium  oxalate;  Solubility  of 


rend.,  1913,  156,  107; 


A.  Colani. 
-1076. 


Comptes 


The  author  has  studied  the  solubility  of  thorium  oxalate 
in  dilute  hydrochloric  acid  at  17°  C.  and  50°  C.  At 
ordinary  temperatures  equilibrium  is  attained  very 
slowly,  sometimes  only  after  three  months.  The  solubility 
of  the  oxalate  in  pure  water  at  17°  C.  and  also  at  50°  C. 
corresponds  to  1  mgrm.  of  thorium  per  100  c.c,  whereas 
100  grms.  of  19-8  per  cent,  hydrochloric  acid  dissolve 
quantities  corresponding  to  37  and  97  mgrms.  of  thorium 
at  17°  and  50°  C.  respectively  (intermediate  values  are 
given  in  the  paper).  In  more  concentrated  hydrochloric 
acid  conversion  of  oxalate  into  chloro-oxalato  occurs, 
with  liberation  of  oxalic  acid  which  diminishas  the  solu- 
bility of  the  chloro-oxalate  very  considerably ;  the  more 
solid  thorium  oxalate  there  is  present,  the  less  thorium 
and  the  more  oxalic  acid  pass  into  solution.  The  solu- 
bility of  the  oxalate  in  oxalic  acid  solutions  is  very  slight ; 
100  grms.  of  solutions  containing  1-7,  6-5,  9-3  and  230  grms. 
of  oxalic  acid  dissolve  only  0-2,  0-7,  1-0  and  30  mgrms. 
respectively  of  thorium  at  17°  C.  The  oxalate  is  much  less 
soluble  in  hydrochloric  acid  containing  1 — 2  per  cent,  of 
oxalic  acid,  than  in  hydrochloric  acid  alone  ;  100  grms.  of 
12  per  cent,  hydrochloric  acid  containing  1 — 2  grms.  of 
oxalic  acid  dissolve  less  than  3  mgrms.  of  thorium  as 
oxalate,  even  at  50°  C.  Thesolubility  of  the  oxalate  cannot 
be  much  further  diminished  by  increasing  the  quantity  of 
oxalic  acid  present. — J.  H.  L. 


Thorium  ;  Separation  of  radio-active  substances  from 
F.  Glaser.     Chem.-Zeit.,  1913,  37,  477 — 178. 


A  quantity  of  monazite  sand  is  mixed  with  twice  its 
weight  of  concentrated  sulphuric  acid  and  heated  to  250°  ('. 
for  five  hours  with  frequent  stirring.  When  cold  the  mass 
is  poured  into  20  vols,  of  water  and  filtered  after  24 
hours.  A  precipitate  of  thorium  phosphate  can  be 
obtained  by  either  diluting  or  adding  magnesia  to  this 
liquid.  A  better  method  is  to  dilute  till  the  proportion  of 
free  sulphuric  acid  is  reduced  to  2 — 3  per  cent,  and  then 
boil  the  solution,  when  a  voluminous  gelatinous  precipitate 
of  thorium  phosphate  and  its  radio-active  derivatives 
is  obtained.  This  precipitate  contains  thorium  V  which 
may  possibly  be  identical  with  thorium  X.  In  order 
to  separate  the  thorium  Y,  the  moist  precipitate  is 
treated  with  dilute  sulphuric  acid,  or  else  dried,  heated 
with  concentrated  acid  and  poured  into  water.  The 
thorium  goes  into  solution  as  sulphate  leaving  the  thorium 
Y  undissolved,  in  a  somewhat  impure  condition.  The 
half  value  period  is  about  four  days.  Thorium  preparation! 
which  yielded  thorium  X  on  treatment  with  ammonia 
did  not  yield  thorium  Y  when  treated  by  tin  above 
method.— F.  Shdn. 

Sulphur  trioxide  ;    Action  of  ■ ■  on  silicon  t>trarhh,rid> . 

C.  R.  Sanger  and  K.  H.  RiegeL     Z.  an  irg.Chem.,  1913. 

80,  252  •  276. 
LIQUID    sulphur    trioxide    and    silicon    tetrachloride 

miscible  in  all  proportions  and  on  Longstanding,  or  on 
heating  for6  10  hours  al  ."><i  C,  interact  aeoordinff  to  the 
equation:     2SiCl4+2SO,     Si ,(  ii  I,  •  S  ,<  M  \,  ;       with     an 
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-<  of  sulphur  trioxide,  this  change  is  followed  by  the 
tkn:  Si. OCl,, -t>S03  BSiOt+SS^gClj.  The  silicon 
compound  corresponding  to  phosgene,  which  is  produced 
wluu  sulphur  trioxidc  acta  on  carbon  tetrachloride,  ianol 
formed.  Silicon  tetrachloride  is  most  conveniently 
prepared  by  passing  ohlorine  over  powdered  Bilicon  con- 
tained in  a  hard  glass  tube  heated  in  a  oombustion 
furnace  ;  the  product  is  purified  by  shaking  with  mercury 
and  re-distilling;   it  melts  at      69°  C.       P.  Sodn. 

Hifdruym  peroxidt  ;    Displacement  of  acids  [from  wilt*]  by 
_     ,r.  Sperber.     Schweiz.   Woch.  Chem.  Pharm., 

1913.  51.    166    -169.     Chem.    Zentr.,    KM:?,   1,    1490— 

1491. 
Tut:  author  deaoribeB  experiments  which  lead  him  to 
conclude  that  hydrogen  peroxide  is  capable  of  displacing 
aeid-  from  salts.  For  example,  if  alkali  silieate  be  dis- 
solved in  perhydrol,  oxygen  is  evolved  and  after  some  time 
the  liquid  sets  to  a  jelly  permeated  by  bubbles.  When 
perhydrol  i>  added  to  alkali  silieate  solution  (water  glass), 
vitreous  silieie  aeid  is  momentarily  precipitated  and  then 
changes  into  the  gelatinous  modification;  at  —  21°  0. 
the  conversion  into  the  gelatinous  form  takesabout  2  hours. 
Experiments  with  perhydrol  and  borax,  sodium  meta- 
phosphate.  and  potassium  ferrocyanide  and  ferricyanide 
respectively  were  also  carried  out,  and  in  each  case 
indications" of  the  liberation  of  the  corresponding  acid  were 
obtained. — A.  S. 

Colloid"   and  fine   suspensions ;    Influence  of on  the 

volubility   oj   gate*    in    water.     Port    111.     Solubility   of 

carbon    diosid?    at    pressures    lower    than    atmospheric. 

\      Findlav     and    T.    Williams.      Chem.    Soc.    Proa, 

1913,  29,  116—116. 

The  solubility   of  carbon   dioxide   in   solutions  of  ferric 

hydroxide,    dextrin,    starch,    gelatin,    egg-albumin,    and 

silieie  arid,  and  in  presence  of  suspensions  of  silica  and  of 

!.   has  been   determined   at   25°  C.   for  the   range 

of  pressure  from  260  mm.  to  760  mm.  of  mercury.     General 

rmation  of  Pindlay  and  Creighton's  results  (this  J., 

1910,    360]    ha-    been    obtained,    ami    it    was   also   shown 

•he  solubility  of  carbon  dioxide  in  colloidal  solutions  is 

trely  high  at  low  pressures,  and  that  it  diminishes  with 

increasing  pressure  either  to  a  constant  value,  or  to  a 

minimum     value,    after    which    the    solubility    increases 

:n  with  ri-in tr  pressure. 

lotion    "J    phosphorus    in    ferrotungsten,    metallic 

■■■.    powder,    tungsten    osid*    and     tungstic    add. 
Johnson.     Set   Will. 

Patents. 

Sulphum    aeid.     Manufaetun    of .     J.    Parent.     Fr. 

PM    149,036,  \ ><<■■  12,  1911. 

,   acid   containing   aitroui    products   from   the    last 

r  from  the  Gay  Lussao  tower  is 

.  introduced,  by  means  of  pulverisers,  into  the 

il       int.,      small      towers      (preferably 

,„,,,  -it n.it«  (1     between    the    chambers.     This    is 

claimed  to  intensify  the  process  of  manufacture  and 
to    lower    the   temperature   i"   'be   chambers.      It    also 

,  concentration  of  the  chamber  acid  and  a  more 
thorough  cin  nlation  of  tie  n  .,.  ting  gases,  besides  reducing 

smption  of  nitric  acid  an«l  the  lorn  of  sulphurous 
ga--        i     Sons. 

.  acid  Jrom  calcium  acetatt  ,   Process  for  tht  eonUnuov 
,„.  of         .     M.     Prager.     ft.     Pat.     149,622, 

•  .  1911 
c  u  ,  ,,  s.  ontmuously  and  progn     ivery  t  n  ated 

with    SUlpburic    acid    Of    v.itli    '-odium)    bi.-ulphali     iii     a 

•  I  eompartments  disposed  one  behind 
•l.er  and  together  forming  the  lower  part  of  a 
'ion  chamber,  and   in  each   of   irhioh   the    mixture 

•,,|     by     the     to     and     fro    movement      o| 

mounted   on    a   common    shaft.    The    materia]    , 
introduced  at  interval  into  the  fli  t  comportment  through 
i  hopper  and  I    ssadi  topass,as desired, from  <.nr 


compartment  to  the  next  by  the  operation  of  scoops 
mounted  on  the  same  shaft,  a  flat  horizontal  plate  (also 
heated)  being  interposed  between  the  compartments  at 
such  a  point  that  the  material  is  transferred  to  it  before 
hardening  (by  hydration  of  the  gypsum)  sets  in. 
Mechanism  is  provided  for  thoroughly  mixing  the  material 
on  t  he  plate  and  for  subsequently  passing  it  on  to  the  next 
compartment,  and  sulphuric  acid  is  continuously  added 
during  treatment  in  the  compartments  and  on  the  plate, 
preferably  by  means  of  sprinkling  devices  on  the  hollow 
shaft.  The  acetic  acid  vapour  produced  is  conducted 
from  the  upper  part  of  the  apparatus  to  condensers,  and 
calcium  sulphate,  tree  from  noxious  vapours,  is  discharged 
from  the  last  compartment.- — F.  Sodn. 


Hydrochloric  acid  ;    Process  of  manufacture  of 


K. 


Friedrich.     Fr.  Pat.  449,733,  Oct.  23,  1912. 

Chlorides,  oxychlorides,  hydrated  chlorides,  etc.,  of 
magnesium  or  calcium,  or  of  both,  are  heated  in  a  suitable 
furnace  in  such  manner  that  the  material  is  brought  into 
intimate  contact  with  the  burning  fuel  (solid,  liquid,  or 
gaseous),  and  water  or  steam  is  injected  when  necessary. 
The  air  supplied  is  advantageously  heated,  and  may 
be  mixed  with  furnace  gases  at  a  high  temperature,  so  as 
to  effect  a  corresponding  reduction  in  the  amount  of  fuel 
to  be  added.  Oxide  of  magnesium  or  calcium  is  obtained 
as  a  by-product. — F.  Sodn. 

Cyanogen  compounds  from  calcium  cyanamide  ;  Manufacture 

'of .     E.    E.    Naef,    Clydach.     Eng.    Pat.    14,607, 

June  22,  1912. 

Calcium  cyanamide  is  treated  at  a  high  temperature  with 
sulphur  or  substances  capable  of  yielding  sulphur,  and 
the  solution  obtained  by  heating  the  product  with  water 
is  treated  with  zinc  dust,  with  or  without  the  addition  of 
small  quantities  of  a  caustic  alkali.  The  resulting 
solution  of  zinc  cyanide  is  converted  into  alkali 
cyanide  by  known  methods.  For  example  :  A  powdered 
mixture  of  2  kilos,  of  "  nitrolim"and  1-8  kilos,  of  sulphuris 
heated  to  300° — 500°  C,  the  mass  being  kept  stirred  and 
the  heating  continued  (usually  for  \ — 1  hour)  until 
nitrogen  ceases  to  be  evolved.  The  product  is  stirred 
with  boiling  water  and  filtered  from  the  residue  of  calcium 
sulphide  and  carbon,  and  the  filtrate  is  gently  boiled  with 
0-5 — 2  kilos,  of  zinc  dust  until  a  filtered  sample  gives  with 
silver  nitrate  a  white  precipitate,  almost  free  from  silver 
sulphide.  The  solution  is  then  treated  with  sodium  or 
potassium  carbonate,  and,  after  filtering  and  evaporating 
to  dryness,  almost  white  alkali  cyanide  is  obtained. 

— F.  Sodn. 

Dicyanodiamide  ;  Preparation  of from  cyanamide.     H. 

Immendorff  and  H.  Kappen.     Or.  Pat.  257,769,  Aug. 
3,   1911. 

A  SOLUTION  of  cyanamide  is  caused  to  interact  with  a 
cyanamide  compound  of  a  heavy  metal  by  intimate  mixing 
and   warming.     The  metal  cyanamide  compound  may   !«' 

produced  during  the  reaction.     For  example,  a  cyanamide 

solution    is    heated    with    y.inc  oxide,  hydroxide,  carbonate 

or  silieate,  whereby  part  of  the  cyanamide  is  converted 
into  zinc  cyanamide,  which  interacts  with  the  remainder  to 
form  dicyanodiamide.     A.  S. 

Dici/anodia midiili'    sails  ;     J'ii/ia  ration    of .      IT.    Im 

me, doril  and  II.  Kappen.    Ger.  Pat.  2:>7,.s27.  Aug.  8, 

1911. 

Solutions  of  dicyanodiamide  are  intimately  mixed  with 

acids  in  presence  of  pulverulent  or  porous  BUbstancel 
(manganese  dioxide  and  its  hydrate,  iron  oxide  and 
hydroxide  insoluble  in  acids,  stannic  acid,  charcoal) 
offering  a  large  surface.      A.  S. 

I//.,//  anil  hydraulic  cement  of  mineral  m   similar  sub- 

stand    .   Prott  s  of  manufacturing .     E.  W.  Jungner, 

Norrkeping,     Sweden.     Eng.     I'at.     28.970,     Dec.     18, 
1912. 
I 'own  i  mi,  minerals  or  rocks,  or  the  products  of  their  parti,  I 
devil  tit,'  at  ion,  which,  in  addition  to  alkali  oxides,  contain 
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sufficient  quantities  of  silicic  acid  and  argillaceous  earth 
(alumina),  are  mixed  with  lime,  with  or  without  ferric  oxide, 
and  heated  at  or  above  the  temperature  at  which  the  alkalis 
are  liberated  and  volatilised,  the  expelled  alkali  being 
collected.  Calcium  compounds  (such  as  the  carbonate  or 
hydroxide)  which  are  converted  into  lime  at  a  temperature 
below  that  at  which  the  alkali  is  volatilised  may  be  substi- 
tuted for  quioklime,  and,  when  the  proportion  by  weight 
of  the  sesquioxides  (of  aluminium  and  iron)  is  less  than 
one -fifth  of  that  of  the  silica,  a  sufficient  quantity  of 
material  rich  in  argillaceous  earth  (e.g.,  a  suitable  clay 
or  the  like)  may  be  added.  Alkali  carbonates,  hydroxides, 
etc.,  are  obtained  by  introducing  an  appropriate  gas 
during  heating.  For  example,  the  distillation  may  be 
carried  out  in  a  rapid  current  of  combustion  gases  and  the 
gas  subsequently  led  through  apparatus  in  which  the  alkali 
fume  is  separated  and  retained  (by  bringing  it,  for  instance, 
into  intimate  contact  with  water).  The  residue,  after 
grinding,  may  be  used  as  a  hydraulic  cement.- — F.  Sodn. 


Potash  ;   Process  of  producing 


-.  W.  Hatch,  Terminal 
Island,  Assignor  to  G.  and  R.  Mason,  San  Pedro,  Cal. 
U.S.  Pat.  1,057,827,  April  1,  1913. 

Seaweed  is  mixed  with  finely  divided  silicious  material 
and  a  liquid  containing  a  potassium  salt,  such  as  a  mixture 
of  leachings  of  wood  ashes  and  nitric  acid ;  the  mass  is 
allowed  to  ferment  and  produce  "  blooms  "  or  nodules  of 
potassium  salts,  which  are  then  separated  from  the  remain- 
ing material  and  purified. — 0.  R. 

Saline    solutions;      Crystallisation    of    hot -saturated- 


especially  solutions  of  potassium  salts.  G.  Sauerbrey 
Maschinenfabr.  A.-G.  Ger.  Pat.  257,685,  May  25, 
1911. 

The  solution  is  allowed  to  trickle  over  a  system  of  vertical 
or  nearly  vertical  plates  disposed  in  a  tower  through  which 
a  current  of  air  is  passed.  The  system  of  plates  is  divided 
transversely  to  the  direction  of  flow  of  the  solution  into 
several  groups,  upon  which  products  of  different  compo- 
sition crystallise.  Means  are  provided  for  collecting  the 
crystals  from  the  different  groups  of  plates  separately, 
or  the  groups  of  plates  may  be  suspended  from  a  travelling 
crane  so  that  the  crystals  thereon  can  be  transferred 
directly  to  the  refining  apparatus. — A.  S. 


Ammonia  ;      Process    of    production     of  - 


-.  Badische 
Anilin  und  Soda  Fabrik.  Fr.  Pat.  449,010,  Oct.  3, 
1912.     Under  Int.  Conv.,  Oct.   19,  1911. 

The  gaseous  mixture  employed  in  the  synthetic  pro- 
duction of  ammonia,  at  temperatures  of  about  600°  C.  or 
below,  by  contact  with  metals  of  which  the  oxides  are 
reducible  by  hydrogen,  is  deprived  of  water  and  substances 
capable  of  yielding  water  (suitably by  passage  overheated 
palladium  asbestos  and  then  over  quicklime)  before 
bringing  it  into  contact  with  the  catalyst.  The  yield  of 
ammonia  is  thereby  increased. — F.  Sodn. 

A  Urate  of  lime  and  dicalcium  phosphate  in  a  single  opera- 
tion ;  Process  of  manufacturing—.  S.  Peacock, 
Chicago,  111.,  Assignor  to  The  Southern  Electro-Chemical 
Co.,  New  York.     U.S.  Pat.  1,057,876,  April  1,  1913. 

Phosphate  rock,  containing  tricalcium  phosphate  and  free 
lime,  is  finely  powdered  and  immersed  in  water;  gases 
containing  nitric  acid  are  blown  through  the  mixture  until 
all  the  free  lime  and  one-third  of  the  calcium  contained  in 
the  tricalcium  phosphate  are  converted  into  calcium 
nitrate,  the  latter  solution  being  then  separated  from  the 
dicalcium  phosphate,  which  has  been  formed. — O.  R. 

Barium  chloridt  from  barium  carbonate  and  calcium  chloride 
or  magnesium  chloride  solutions,  ("hem.  Werke  vorm. 
Dr.  H.  Byk.     Ger.  Pat.  257,277,  March  22,  1911. 

Barutvi  carbonate  is  warmed  with  excess  of  calcium  or 
magnesium  chloride  solution,  the  quantity  of  water  used 
being  at  least  equivalent  to  the  water  of  crystallisation  of 
the  chloride.  YVith  a  larjie  excess  of  a  highly  concentrated 
calcium  chloride  solution,  95  per  cent,  of  the  barium  car- 
bonate is  converted  into  chloride,  and  the  solubility  of 


the  latter  is  so  diminished  by  the  excess  of  calcium  chloride 
that  it  separates  to  a  large  extent  in  the  solid  form. — A.  S. 

Alkali   silicates;     Production    of   soluble from   silica 

and  alkali  salts.     E.  Natho.     Ger.  Pat.  257,826,  Aug   10 
1912.  8 

A  mixture  of  silica  (fine  sand)  and  an  alkali  chloride  or 
sulphate  is  mixed  to  a  paste  with  a  small  quantity  of 
water,  and  heated  to  400° — 600°  C.  under  pressure  in  an 
autoclave. — A.  S. 

Oxygen  from   permanganates   and   per-salts ;     Production 

°f •     Chem.  Werke  vorm.  Dr.  H.  Bvk.     Ger.  Pat. 

257,535,  June  8,  1911. 

Perborates,  percarbonates  or  perphosphates  are  treated 
with  an  equivalent  quantity  of  a  permanganate  in  presence 
of  water,  but  with  exclusion  of  acid.  The  available 
oxygen  of  both  the  permanganate  and  the  other  per-salt 
is  evolved  almost  quantitatively. — A.  S. 

Oxides  of  nitrogen  from  atmospheric  air  ;  Method  of  obtain- 
ing  .     F.    I.    du   Pont,    Wilmington,   Del.,    U.S.A. 

Eng.  Pat.    17,038,  July  22,   1912.     Under  Int.  Conv., 
July  24,  1911. 

See  Fr.  Pat.  446,269  of  1912  ;  this  J.,  1913,  141.— T.  F.  B. 

Phosphate   and   nitrate   of  ammonia  ;    Process   of  simul- 
taneously producing .     E.  Collett,  Assignor  to  Norsk 

Hydro-Elektrisk  Kvaelstofaktieselskab,  Christiania.  U.S. 
Pat.  1,058,037,  April  8,   1913. 

See  Eng.  Pat.  26,097  of  1912  ;  this  J.,  1913,  233.— T.  F.  B. 


Badische  Anilin 


Ammonia;    Process  for  producing  — 

und  Soda  Fabrik.  Second  Addition,  dated  Aug.  16, 
1912,  to  Fr.  Pat.  425,099,  Nov.  24,  1910.  Under  Int. 
Conv.,  Dec.  23,  1911,  and  May  2,  1912. 

See  Eng.  Pats.  21,151  of  1911  and  3345  of  1912;   this  J., 
1912,  1031.— T.  F.  B. 

Potash  and  cement  clinker  ;  Process  of  obtaining .     S. 

Gelleri,  Budapest,  Austria-Hungary,  Assignor  to  A. 
Hambloch,  Andernach,  Germany.  U.S.  Pat.  1,058,686, 
April  8,  1913. 

See  Ger.  Pat.  247,496  of  1911  ;  this  J.,  1912,686.— T.  F.  B. 

Aluminium,    carbon,    and    nitrogen  ;     Process  for    making 

compounds   of  .     S.    Peacock.     Fr.    Pat.    449,150, 

Sept.  20,  1912.     Under  Int.  Conv.,  Sept.  23,  1911. 

See  U.S.  Pat.  1,035,727  of  1912  ;  this  J.,  1912, 875.—  T.F.B. 


Aluminium    nitride  ;      Process    for    making 


Soc. 


Generale  des  Nitrures.     Fr.  Pat.  450,140,  Jan.  10,  1912. 
See  Eng.  Pat.  8349  of  1912  ;   this  J.,  1912,  875.— T.  F.  B. 


Aluminium    nitride  ;     Process     for     making 


Soc. 


Generale  des  Nitrures.     Fr.  Pat.  450,17s.  Jan.  12,  1912. 
See  Eng.  Pat.  8347  of  1912  ;   this  .1.,  1912,  816.— T.  F.  B 


VIH.-GLASS;    CERAMICS. 

Glass;    Contribution  towards  <i   bibliography  oj  tin    art  of 

.    M.  L.  Solon.    Trane.  Eng.  Ceram.  Soc.,  1912  13. 

11,  66—77. 

A  list  of  works  published  on  the  making  and  bistort  oi 
glass  in  all  European  countries,  presented  under  authors 
names  arranged  in  alphabetical  order.     (See  also  this   I 
1912,  387.)      11.  II.  S. 

(,'liiss  ;   The  alleged  /"  rmeability  of to  halogt «  vapc 

J.  B.  Firth.    Chem.  Soc.  Proc.,     1913,80,111     H-. 

LxMm.i.t  (Z.  phvsik.  ('hem..   L906,  55.  589),  in  his  I  \|«  i 

ments  on  the  con*  1 i  ition  oi  m  ighl  in  obi  mi  il  n  u  I  v 
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always  obtained  a  slight  loss,  and  concludedthat  (his  loss 
might  be  due  to  the  escape  of  vapours  through  the  walls 
of  the  containing  vessel.  Zengelis(Z.  physik.  ('hem.,  1909. 
65.  34 1 :  also  this  J..  1910, 828)  describes  experiments,  from 
which  he  eonchulcs  thai  various  vapours  can  readily  pass 
through  glass,  ami  he  explains  the  loss  in  Landolt's experi- 
ments as  being  due  to  the  escape  of  the  various  vapours 
through  the  walls  of  the  containing  vessel.  Stock  and 
Heyneman  (this  J..  1919,  667) were  unable,  in  the  ease  of 
iodine,  to  confirm  ZengehV  results.  The  author  has 
endeavoured  to  repeat  ZengehV  experiments  with  a 
somewhat  modified  form  of  apparatus,  and  his  results 
show  that  ordinary  class  is  not  permeable  to  the 
vapours  of  iodine  and  bromine  at  360°  C.  after  fifty  days, 
ami  after  two  years  at  the  ordinary  temperature. 


Glass  ;    Permeability  of 


to  tcater  under  the  influence 


of  high-tension   electricity.     F.    Mever.    Ber.,    1913,    46, 
1110—1115. 

Av  old  controversy  between  Schiitzenberger  and  Berthelot 
referred  to  an  observation  of  the  former,  which  led  him 
to  conclude  that  glass  became  permeable  by  water  under 
the  influence  of  the  silent  electric  discharge.  The  author 
has  carried  out  careful  experiments  in  order  to  test 
Schiitzenberger's  conclusion,  but  his  results  show  that 
the  glass  is  not  penetrated  to  any  appreciable  extent 
in  5  hours,  with  a  secondary  voltage  of  about  20,000 
volts.— W.  H.  P. 


Cloys;    FArdrical  process  for  purification  of - 


.  W.  R. 
Ormandy.  Trans.  Eng.  Ceram.  Soc,  1912-13,  12, 
36—64.  * 

The  electro-osmotic  treatment  of  clays  depends  on  the  fact 
that  clay-substance  is  electro-negative,  the  bulk  of  the 
impurities  (iron  and  titanium  compounds,  etc.)  electro- 
positive, and  free  silica  neutral.  The  clay  is  made  into  a 
slip  with  water,  and  a  small  quantity  of  an  electrolyte  is 
then  added.  After  a  few  hours  the  slip  is  pumped 
through  an  "  Osmose  "  machine,  which  consists  of  a  semi- 
circular trough  in  the  centre  of  which  is  a  revolving  drum 
made  of  conducting  metal  and  acting  as  anode,  and,  half 
an  inch  away,  a  wire  netting  cathode  brought  underneath. 
Between  the  drum  and  the  netting  the  clay  suspension 
runs  under  the  influence  of  a  direct  current  of  60 — 100 
volts.  The  impurities  collect  on  or  under  the  netting; 
t  he  clay  comes  off  the  top  of  the  revolving  cylinder  in  the 
form  of  a  continuous  blanket,  4J  ft.  wide  and  }  in.  thick. 
•  'lay  so  obtained  contains  less  water  than  the  material 
from  a  filter-press,  viz.,  18 — 20  per  cent.  By  regulating 
the  voltage,  the  amount  of  water  and  also  the  fineness  of 
grain  in  the  finished  product  can  be  increased  ordiminished. 
The  Osmose  process  allows  the  same  wash-water  to  be  used 
repeatedly.  The  ground-space  required  is  one  fifth  of 
that  in  the  filter-press  system.  It  is  claimed  that  by  this 
process  clays  of  very  inferior  quality  can  be  converted 
into  high-grade  clays.  With  clay  from  the  same  geo- 
logical level,  the  finished  material  is  standard  and  homo- 
A  plant  designed  to  produce  40  tons  a  day, 
supposing  the  water  content  to  be  30  per  cent.,  would  cost 
"i  The  cost  of  current  might  be  Is.  6d.  per  ton,  and 
the  yield  would  be  87  jxr  cent,  of  the  clay  treated.  An 
appendix  to  the  paper  gives  the  physical  properties  and 
chemical  composit  ion  of  a  large  number  of  clays  before 
and  after  treatment,  and  some  coloured  plates  illustrate 
the   improvement   that   takes   place. —  H.  II.  S. 

Wj:m  ,    Behaviour  of  scyme in  tin  gloM  oven.     J.   \V. 

Mellor.     Trans.  Eng.  Ceram.  Soc,  1912—13,  12,  1-    IT. 

The  character  of  a  finished  glaze  is  determined  by  the 

ultimate  composition,  tin-  method  <<f  compounding,  tie 

average  grain   size,  thfl   nature   of  tie-    body,   the    rate   at 

which  the  temperature  ri  «   .  sod  the  nature  of  the  oven 

atmosphere  at   different  I  the  firing.      The  author 

studied  the  behaviour  of  different  glazes  by  drawing  pit  1 1 

at  different  stage*  of  firing,  and  also  directly  during  tin 
firing  by  m-ans  of  a  microscope  with  its  objective  cooled 
by  a  water  jacket.  The  simple  raw  lead  majolica  glaze 
of  type:  11'bO,  0  I.",  ALO*  f»75  Si02,  is  not  suited  f"i 
earthenware  and   bone  china  because  it   is  liable  to  run, 


it  attacks  underglaze  colours,  and  its  surface  is  easily 
scratched.  A  satisfactory  glaze  is  of  more  complex  type  : 
0-25KNaO,  0-35CaO,  0-40PbO,  0-2Al2O3,  30SiO2,  0-4B2O3. 
Accordingly,  more  work  is  necessary  in  the  glost  oven 
before  the  glaze  matures.  The  more  fusible  constituents 
first  sinter,  and  gases  from  decomposing  carbonates,  etc., 
are  given  off,  causing  the  glaze  to  appear  as  a  bubbling 
mass.  If  the  molten  glaze  be  not  too  viscid,  the  scars 
finally  disappear.  In  order  to  lessen  the  work  done  in  the 
glost  oven,  it  is  usual  previously  to  frit  the  materials  which 
are  liable  to  give  off  gases  and  also  those  which  dissolve 
in  the  glaze  slowly.  It  is  apparently  possible  to  make  a 
frit  too  fusible,  as  the  addition  of  china  clay,  which  keeps 
the  glaze  open  till  all  gases  have  escaped,  cures  blistering. 
The  author  then  draws  attention  to  the  advantages  of 
"  raw  "  over  "  fritted  "  lead  glazes.  Raw  lead  can  attack 
the  body  more  quickly;  it  does  not  form  a  skin  on  the 
upper  surface,  but  shows  more  "  flash."  Rapid  cooling 
should  be  effected  in  order  to  prevent  volatilisation  of  lead 
and  consequent  loss  of  surface.  It  is  usual  to  "  lead 
wash  "  the  containing  saggars  in  order  to  create  a  vapour 
pressure  of  lead  otherwise  than  at  the  expense  of  the  ware, 
headless  glazes  mature  slowly  and  need  a  large  amount  of 
frit.  Borates  in  large  proportion  vield  the  best  results. 
A  type,  fired  at  cone  3a,  is  :  0-55  CaO,  0-45  KNaO,  0-55 
A1203,  3-5  Si02,  1-2  B203 ;  the  alumina  present  is  high 
in  order  to  prevent  devitrification.  While  a  glaze  of  any 
kind  is  maturing  it  is  attacking  the  body  to  form  a  solution 
of  body  in  glaze  which  is  less  concentrated  towards  the 
surface.  This  solution  is  necessary  to  avoid  peeling  and 
crazing.  Delayed  crazing  is  due  to  residual  contraction 
(Nachwirkung),  a  phenomenon  which  has  been  studied  by 
the  Berlin  Standards  Commission  and  in  the  Jena  Glass 
Laboratory.  The  test  for  a  glaze  of  sufficient  residual 
contraction  to  cause  crazing,  is  to  heat  the  ware  for  a  long 
time  at  a  temperature  of  250°  C.  and  allow  to  cool  with 
extreme  slowness.  The  greatest  residual  contraction 
occurs  when  potash  and  soda  are  present  in  nearly  equal 
proportions,  and  the  least,  when  onlv  one  alkali  is  present. 

— H.  H.  S. 


Patents. 


Glass  ;  Liquids  for  cleaning 


-.  H.  Schroer,  Diisseldorf, 
Germany.  Eng.  Pat.  222,  Jan.  3,  1913.  Under  Int. 
Conv.,  Oct.  28,  1912. 

1-5  kilos,  of  quillaia  are  boiled  in  95  litres  of  water  till 
the    liquid    turns   a   dark    brown    colour.     To   the   cold 
decoction  are  added  5  litres  of  66  per  cent,  sulphuric  acid 
and  20  grms.  of  copper  sulphate. — H.  H.  S. 

Window-glass  ;    Continuous  drawing  apparatus  for  making 

.     W.  W.  W.  Keyes,  Alexandria,  Ind.     U.S.  Pat. 

1,058,065,  April  8,  1913. 

From  a  melting-tank  extends  upwards  a  standpipe  in  com- 
munication with  a  water-supply.  Through  the  standpij*' 
runs  an  air-supply  pipe,  and  also,  detachably  connected 
with  its  upper  end,  is  a  combined  expansible  guide  and 
plug  head.  Drawing  rollers  are  arranged  in  a  circle  above 
the  tank  near  the  head,  and  above  these  are  placed  guide 
rollers  and  a  cutting  device. — H.  H.  S. 

Enamelling  and  glazing  of  porcelain,  faience,  stoneware, 
metal  and  other  surfaces.  M.  L.  V.  Bertrand.  Fr.  Pat. 
449,208,  Oct.  10,  1912. 

LlAD  compounds  are  replaced  by  chalk,  borax,  and  the 
carbonate,  chloride  and  sulphate  of  sodium. — H.  II.  S. 

Enamels;      Manufacture    of    white .     Verein.    Chem. 

Kabr..      Landau,      Kreidl,      Heller    und    Co.     Fr.     Pst. 

450,228,  Sept.  7,  1912.     Under  Int.  Conv.,  Sept.  30  and 

Nov.  4,   1911.     (See  also  this  J.,   1911,   1213.) 

I  s  place  of  hydrated  zirconium  compounds  containing  alkali, 

agents  conferring  opacity  are  used  composed  of  anhydrous 

zirconium  salts  low  in  alkali.      The  alkali  is  derived  from 

tin-  partial  disintegration  of  zircon  by  alkalis,  and  it  may 
be    removed    by   combination    with   aluminium    or  tin 
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hydroxide  and  subsequent  washing.  The  content  of 
alkali  left  should  be  between  2  to  7,  and  preferably  3  to  4, 
per  cent. — H.  H.  S. 

Silica  glass  articles  combined  with  current  leads.  The  Silica 
Syndicate,  Ltd.  Fr.  Pat.  450,112,  Nov.  2,  1912.  Under 
Int.  Conv.,  Nov.  3,  1911. 

See  Eng.  Pat.  24,482  of  1911  ;  this  J.,  1912,  924.— T.  F.  B. 

Production  of  coatings  by  the  projection  of  molten  glass, 
metal,  and  other  fusible  materials.  Fr.  Pat.  449,015. 
See  X. 


IX.— BUILDING  MATERIALS. 

Application  of  the  dimethyl  sulphate  test  for  determining 
[detecting]  small  amounts  of  petroleum  or  asphaltum 
products  in  tars.     Reeve  and  Lewis.     See  III. 


Patents. 
Cement    kilns ;     Installation    of- 


.     H.  Trachsler.     Fr. 
Pat.  449,075,  Oct.  5,   1912. 

The  burning  of  large  quantities  of  cement  is  achieved  by 
the  installation  of  several  shafts  at  an  equal  distance  from 
a  common  chimney,  the  shafts  being  each  provided  with 
two  air-inlets,  one  at  the  bottom  and  the  other  at  the 
height  of  the  clinkering  zone.  Combustion  of  the  fuel 
is  thereby  increased,  the  time  of  burning  diminished,  the 
air  receives  a  second  heating  and  prevents  the  mass  under 
treatment  from  sticking  to  the  kiln-walls. — H.  H.  S. 

Hydraulic  cement ;  Production  of — — resistant  to  sea-water 
and  of  a  binding  material  for  constructions  in  reinforced 
concrete.  H.  F.  Boersma.  Fr.  Pat.  449,642,  Oct,  21, 
1912. 

Trass  and  other  puzzuolanic  materials  of  volcanic  origin 
are  resistant  to  sea-water.  Trass  in  its  natural  state  is 
mixed  with  Portland  cement,  and  the  setting  is  regulated 
by  the  addition  of  soda  or  alum. — H.  H.  S. 

Bricks  and  other  refractory  products  ;  Manufacture  of — — 
cemented  by  spinel.  C.  A.  Mankau.  Fr.  Pat.  449,363, 
Oct.  12,  1912. 

Spinels  are  formed  in  the  mass  by  adding,  before  milling 
and  firing,  about  6  per  cent,  of  the  necessary  oxide.  For 
example,  if  the  body  be  constructed  on  a  dolomite  basis, 
bauxite  is  added  to  introduce  the  alumina  necessary 
to  form  spinel.  Again,  if  chrome  ironstone  be  tho  main 
constituent  of  the  body,  lime  or  magnesia  are  added 
in  order  to  form  chrome  spinel. — H.  H.  S. 

Roads,  pavements,  etc.  ;  Production  of — — by  treating  the 
road-material  with  emulsions  of  binding  agents  such  as 
tar,  tar  oil,  pitch  or  the  like.  A.-G.  fur  Asphaltierung 
tind  Dachbedcckung  vorm.  J.  Jescrich.  Ger.  Pat. 
256,573,  Fob.    15,    1910. 

After  the  road-material  (granite,  limostone,  rubble,  etc.) 
has  been  treated  with  tho  emulsion,  a  suitable  chemical 
is  added  to  "  broak  "  tho  emulsion,  whereby  the  pieces  of 
road-material  become  oaeh  uniformly  coated  with  a  thin 
skin  or  film  of  the  binding  material. — A.  S. 


Wood  ;    Production  of  fast  colours  on .     F.  Schneider 

and  R.  van  dor  Leoden.     Ger.  Pat.  257,458,  Jan.  23, 
1912. 

The  colours  are  produced  on  or  in  the  wood  itself  by  the 
Dae  of  acid  diazo-solutions  (e.g.  from  />-nitraniline  or 
aminoazobenzene)  and  neutral  or  weakly  alkaline  (with 
sodium  carbonate  or  acetate)  solutions  of  aaphthol-  or 
naphthylamine-sulphonic  acids  or  naphthylamine  salts, 
without  the  use  of  caustic  alkalis.  Easily  soluble  dyes 
capable  of  combining  or  not  with  diazo-compounds  may 
also  be  added. — A.  S. 


Heat  insulating  materials  and  method  of  and  apparatus 
for  producing  the  same.  W.  Arthur,  Schenectady,  N.Y., 
U.S.A.  Eng.  Pat.  243,  Jan.  3,  1913.  Under  Int. 
Conv.,  Jan.  8,  1912. 

See  U.S.  Pat.  1,041,565  of  1912  ;  this  J.,  1912, 1078.— T.F.B. 

Manufacture  of  alkali  and  hydraulic  cement  from  mineral 
or  similar  substances.     Eng.    Pat.   28,970.     See  VII. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Iron  and  steel  ;    Constitution  of  the  sulphide  enclosures  in 

,     and     the     desulphurisation     process.     G.     Rohl, 

Carnegie   Scholarship    Memoirs,    Iron   and    Steel    last., 
1912,  4,   28—79. 

For  differentiating  the  individual  sulphides  the  specimens 
were  etched  with  a  1  per  cent,  alcoholic  solution  of  picric 
acid  and  then  tempered  to  dark  yellow,  the  FeS  thus 
acquiring  a  blue,  and  the  MnS  a  dull  whitish,  colour.  In 
the  system  FeS — MnS  the  m.  pts.  of  the  pure  constituents 
are  1 188°  C.  and  1620°  C.  respectively  :  the  eutectic  (m.  pt. 
1182°  C.)  occurs  at  about  7  per  cent,  MnS,  from  which 
point  the  m.  pt.  of  the  mixture  increases  with  the  propor- 
tion of  MnS.  At  60  per  cent.  FeS  the  compound  Fe3Mn2S5 
occurs  (m.  pt,  1365°  C).  By  the  gradual  addition  of  MnS 
to  the  Fe — Fe  S  eutectic,  the  eutectic  Fe3Mn.JS5 — FeS — Fe 
(containing  about  4  per  cent.  MnS)  is  first  produced,  fol- 
lowed by  a  solid  solution  of  Fe3Mn2S5  and  the  excess  MnS. 
Upon  the  addition,  to  electrolytic  iron,  of  5  per  cent,  of  the 
various  mixed  sulphide  melts,  FeS  and  MnS  occur  partially 
separated  in  tho  melts— being  hindered  from  mutually 
reacting  by  the  intermediate  iron.  As  the  MnS  content 
is  increased,  Fe3Mn2S5  first  separates  after  the  iron  has 
solidified,  and  finally  a  solid  solution  of  Fe3Mn.,S5  and 
MnS  is  produced  :  tho  freezing  point  of  this  solid  solution 
soon  exceeds  that  of  the  iron  (about  1510°  C),  and  it  then 
freezes  before  the  latter  and  contracts  in  the  form  of 
rounded  or  spherical  products.  A  partial  re-sulphurisation 
of  the  iron,  due  to  mass  action,  may  occur  unless  the  bath 
contain  0-8  per  cent.  Mn.  In  its  physical  properties, 
Fe3Mn.,S5  closely  resembles  pure  MnS,  possessing  crcat 
tenacity  as  compared  with  the  brittle  FeS  and  being 
capable  of  undergoing  deformation  without  fracturing 
easily  ;  to  this  latter  property  the  improvement  effected 
in  the  working  qualities  of  sulphurised  iron  by  manganese 
treatment  is  largely  ascribed.  Tho  so-called  "  pure 
manganese  sulphide"  observed  by  Law  and  Le  (liatclicr 
was  probably  the  compound  Fe3Mn  ,S-. — W.  E.  !•'.  P. 


Sleek 


275. 


Behaviour  of  hardened  and  tempered  hypo-eutecHc 
R.  Kiihnel.     Int.  Zeite.  Metallog.,  1913,  3,  225— 


Experiments  wore  made  with  seven  specimens  of  steel 
containing  from  0-05  to  0-65  per  cent,  C.  Hardening  was 
effected  by  quenching  in  water  or  in  oil  from  temperatures 
of  750°,  850°  anu  950T.  respectively,  and  the  hardened  test 
pieces  wore  tempered  at  different  temperatures,  viz., 
for  2  hours  in  water  (100°  ('.),  for  I  hour  in  rape  oil 
(200°  C),  for  40  minutes  in  a  fused  mixture  of  sodium 
and  potassium  nitrates  (300°— 50<r  C).  ..r  for  15  minutes 
in  a  Hcraus  electric  furnace  (600°  C).     The     mechanical 

properties    of    the    different    specimens    were    then    deter 

mined   and   the   micro-structure  examined.      The   results 
are  given  in  detail.      A.  S. 

Metals  under  stress;    Action  of  electrolytes  on  ■      H. 

Baucke.     Enternat.  Zeite.  Metallogr.,  1913,  4.  129     141. 

■I',,,    cracking  of  steel  balls  and  also  of  boikr  plates  in 

practice  are  regarded  as  example,  support, n-  the  theory  of 

Cohen  (this  J.,  1910,  94  ;    281)  thai   metals  under  »1 
are  in  a  meta.stahle  condition  and  may  I  '  '".     n 

stable  condition  hy  the  action  of  an  electrolyte.     W.  K.  r.  i. 
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Chromium  in  steel  ;  Colorimetric  method  for  the  determination 
of  - .      F.    (..matt.      .1.    Iml.    Eng.    Chem.,    1 1>  1 3 , 

5.  298—300. 

I'hk  method  is  reoommended  specially  for  the  determina- 
tion of  small  quantities  of  ohromiam  (0-2  per  cent,  or  less) 
in  steel.     0-2 — 0-4  grm.  of  the  Bteel  is  dissolvod  in  10  o.c. 

of  sulphuric  aeid  (1  ;  3),  05  cc.  of  concentrated  nitric  acid 
added,  the  solution  evaporated,  treated  with  50  e.c.  of  a 
L0  per  cent,  solution  of  sodium  hydroxide  and  1  grm.  of 
sodium  peroxide!  and  boiled  for  5  mins.  After  cooling 
the  solution  is  diluted  to  200  e.c  and  100  e.c.  are  filtered, 
acidified  with  2  cc.  of  85  pec  cent,  phosphoric  acid  and 
8  e.c.  of  concentrated  BUlphuric  acid,  and  treated  im- 
mediately with  2  cc.  of  a  1  per  cent,  solution  of  disodium 
1.8-dihydroxvnaphthalene-3.6-disulphonate  (see  Koenig, 
this  .1.,  1911,  297).  A  pink  to  cherry -red  colour  develops, 
and  after  15  mine.,  this  is  compared  with  that  produced 
by  a  standard  Bteel  (or  a  steel  free  from  t'r  and  potassium 
bichromate  solution)  treated  in  exactly  the  same  way. 
Vanadium  interferes  with  the  method,  imparting  a  brownish 
tint  to  the  colour  produced. — A.  S. 

Aluminium,  c<i<t  iron,  and  bronze  :  Resistance  to  bending, 
<  s'  -/,■■  ijir.    gravity  and   hardness  of  cast  rods  of 

.      W.  Wvss.     Ferrum,  1913,   10,  167—184,  207— 

217. 

Rods  of  aluminium  ("alloy")  containing  8  per  cent. 
Zn  and  1-5  Cu,  also  rods  of  cast  iron  and  bronze,  wrere  cast 
in  a  horizontal  mould  and  mechanical  tests  were  made 
upon  them  at  various  points  from  the  toeming  point 
are  tabulated  and  graphically  illustrated.  The  cooling 
effect  of  the  mould  on  the  character  of  the  metal  was  shown 
to  increase  with  the  distance  from  the  teeming  point.  Tin 
bronze  showed  this  very  strikingly,  but  it  was  not  so 
evident  in  cast  iron.  The  hardness,  extension  and  specific 
gravity  were  shown  to  rise  and  fall  with  the  distance 
ilon_r  the  bar  from  the  teeming  point.  Aluminium  was 
.-tated  to  be  very  sensitive  in  this  respect,  while  cast  iron 
■M  not,  which  can  be  explained  by  the  relatively  high 
specific  heat  of  the  aluminium  and  its  greater  volumo 
to  equal  weights  of  the  two  metals.  It  Is  suggested 
that  it  should  be  possible  to  raise  the  hardness  at  any 
jKirticular  point  by  suitably  arranging  the  distances  of 
the  funnels  and  the  riser  from  this  point,  and  the  test- 
piece  should  be  part  of  the  casting  so  that  the  buyor  may 
know  that  it  is  part  of  the.  same  materia]  and  from  what 
part  of  the  casting  it  was  taken,  which  latter  Is  of 
importance. — A.  H.  ( '. 

Vanadium;     Determination    of ,   in   ferro-vanadium. 

\\.  W.  Clark.      Met.  and  (hem.  Eng.,  1913,11,  195—197. 

The  following  method  is  reoommended  as  accurate  under 
all  conditions  ;  the  solutions  required  are  X/10  potassium 
bichromate  '4  "90S  grms.  jx-r  litre),  X  /10  ferrous  ammonium 
-ulphate  in  10  per  cent,  sulphuric  aeid  (40  grms.  of  the 
pure  *alt  j«-r  litre),  dilute  potassium  ferrieyanide  (free 
from  lerrocyanide),  approximately  N/10  potassium  per- 
manganatc  (not  standardised),  and  dilute  sulphuric 
aeid  '1  :  2).  Standardisation  of  the  bichromate  solution 
'.«  effected  by  means  of  pure  iron,  and  that  of  the  ferrous 
ammonium  sulphate  solution  by  means  of  a  blank  test  in 
whieh  032  gnu.  of  pure  iron  j-  t  mated  in  t  he  same-  manner 
M  'he  ferro-vanadium  Dp  to  the  point   of  titration,  when 

36  cc.  of  the  ferrous  solution  are  added  :   this  is  titrated 

back   with    bichromate  solution    to  a  definite  end    point, 

-•  the  ferrieyanide  as  indicator, and  the  value  of  the 

fefTOUS   solution   calculated   from   the   result  obtained;     if, 

tample,  t  he  86  c.c.  of  ferrous  solution  required  34*20  cc. 

of  the  hie  hro  mate,  the  former  won  hi  \x-  weak  to  t  he  extent 
of    0  023   e.e.    DCT   CC    and    this    amount     would    have    to 

ibtraeted  from  each  ex.  used  hi  subsequent  determin- 

atioric      In    t  lie  of    ferro-vanadium    a     "factor 

0*510  gnu.)  of  the  finely  powdered  alloy  is 
Jved  tin  a  plat  in  am  dish)  in  a  mixture  of  25  e.e.  of 
dilute  sulphuric  acid  and  Hi  e.e.  of  concentrated  nitric 
arid,  and  t he  solution  i  raporated  until  fumes  of  sulphuric 
anhydride  appear.  (If  refractory  to  these  acids,  20  e.e. 
of  hydrofluoric  aeid  are  added  )  75  CC.  of  dilute  siilphui  ic 
aefd   are   then   added   and   the   mixture   heated,   and   aftei 


complete  solution,  the  liquid  is  boiled  for  2  minuteSi 
To  the  liquid,  75  e.c.  of  dilute  sulphuric  acid  arc  now 
added,  the  volume  being  made  up  to  400 — 500  cc.  by  the 
addition  of  hot  water.  The  liquid,  at  about  65°  C.,  is 
treated  with  permanganate  solution  until  it  acquires  a 
red  colour  which  is  then  just  discharged  by  the  addition 
of  ferrous  ammonium  sulphate ;  finally,  permanganate 
solution  is  added  drop  by  drop  until  the  liquid  just  acquires 
a  pinkish  tint  and  the  latter  is  discharged  by  the  addition 
of  one  drop  of  the  ferrous  solution.  When  this  "  neutral- 
isation point  "  is  reached  the  liquid  is  titrated  with  the 
ferrous  ammonium  sulphate  solution  until  a  blue  colour- 
ation is  obtained  on  testing  with  ferrieyanide  ;  an  excess 
of  at  least  2  cc.  of  the  ferrous  solution  is  then  added  and 
the  liquid  titrated  back  with  bichromate  to  the  same  end 
point  as  obtained  in  the  blank  test.  The  percentage 
of  vanadium  in  the  alloy  is  obtained  by  subtracting  the 
volume  of  bichromate  used  from  that  of  the  ferrous 
ammonium  sulphate  employed,  the  latter  being  first 
corrected  according  to  the  result  of  the  blank  test.  The 
influence  of  chromium — the  only  interfering  element — 
is  eliminated  by  obtaining  the  neutralisation  point  between 
the  ferrous  and  permanganate  solutions  in  the  cold,  and 
subsequently  heating  the  liquid  to  above  65°  C.  for  the 
titration  ;  the  presence  of  chromium  is  conveniently  indi- 
cated by  means  of  an  acetic  acid  solution  of  diphenyl- 
carbazide.— W.  E.  F.  P. 

[Gold]    Ores ;     Errors    in    sampling    and    assaying 


due   to   the  presence  of  coarse,   gold.     F.    White.     Inst. 
Min.  and  Met.,  April  17,  1913.     [Advance  proof.] 

To  obviate  such  errors  in  the  case  of  ores  containing 
only  a  comparatively  small  number  of  coarse  grains 
of  gold  the  sample  for  assay  may  be  crushed  to  pass  a 
30-  or  40-mesh  .sieve  only,  and  fusions  be  made  in 
triplicate  and  repeated  when  notable  variations  occur, 
abnormally  high  results  being  rejected. — W.  E.  F.  P. 

[Gold]    Cyaniding ;     Action    of    oxidisers    in   .     M. 

Green.      J.  Chem.,  Mctall.,  and  Min.  Soc,    S.  Africa, 
1913,  13,355—360. 

The  good  effect  produced  by  the  addition  of  oxidisers  in 
certain  cases  of  cyaniding  is  attributed  to  the  oxidation  of 
reducing  matter  in  the  ore,  and  not  to  any  improvement 
in  the  solvent  properties  of  the  cyanide  solution. — H.  H. 

Nickel   ores;     Simplification    of   the    treatment   of    iron- 

and  copper-bearing  sulphide  and  smelting  products. 

H.  Pedersen.     Metall  u.  Era,  1913,  10,  384-— 403. 

The  metal  contents  are  first  concentrated  by  a  preliminary 
smelting  in  a  shaft  furnace,  and  the  ore  is  then  subjected 
to  a  restricted  roasting.  The  resulting  copper  and  nickel 
sulphates  are  extracted  with  acidified  water,  and  the  residue, 
which  contains  nearly  all  the  iron  as  oxide  and  small 
amounts  of  nickel  and  copper,  is  mixed  with  fresh  charges 
of  ore  for  the  first  smelting.  Any  iron  contained  in  the 
solution  is  removed  by  neutralising  with  nickel  oxide 
and  blowing  in  air.  Copper  is  precipitated  from  the  weakly 
acid  solution  by  means  of  hydrogen  sulphide,  and  the 
solution  is  evaporated  to  obtain  the  nickel  sulphate. 
The  nickel  sulphate  is  roasted  to  oxide,  which  is  then 
reduced  to  metal  by  smelting  with  carbon  in  an  electric 
furnace.  The  copper  sulphide  is  filter-pressed,  and  then 
reduced  directly  to  metal,  or  is  first  converted  into  OOpper 
sulphate  in  order  to  obtain  a  purer  metal. — T.  St. 

Zinc  in  ores  ;    Determination  of  —  .     I).  .1.   Demurest, 
J.  bid.   Eng.  Chem.,  1913,  5,  302—304. 

15 v  means  of  the  following  method  zinc  may  be  determined 

by   I/iw'k  ferrocyanide   process  (this  J.,    1900,  093)  do 

matter  what  impurities  may  be  present.  1  grm.  of  the  ore 
is  dissolved  in  aqua  regia, treated  with  I  grm.  of  potassium 

chlorate,  evaporated  to  dryness,  the  residue  treated  with  flO 

CO.  of  water  and  0'5  grm.  of  potassium  hydroxide,  and  then 
heated  nearly  to  boiling  for  several  minutes  with  b'  grnis. 
of  ammonium  carbonate,  whereby  iron,  aluminium, 
manganese,  lead  and  cadmium  are  precipitated.  The 
precipitate  is  filtered  off,  washed  with  a  hot  5  per  cent. 
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solution  of  ammonium  carbonate,  then  dissolved  in  hydro- 
chloric acid,  with  a  little  potassium  nitrite,  the  solution 
neutralised  with  potassium  hydroxide,  and  reprecipitated 
with  ammonium  carbonate,  the  precipitate  being  washed 
as  before.  The  filtrates  and  washings  contain  copper  and 
zinc.  The  copper  is  precipitated  as  sulphide,  and  the 
zinc  determined  by  titration  with  ferrocyanide,  using 
uranyl  nitrate  as  indicator. — A.  S. 


Magnesia  hy  aluminium  ;  Reduction  of  - 


-.     C.Matignon. 
Comptes  rend.,  1913,  156,  1157—1159. 

Powdered  aluminium  freed  from  grease  is  mixed  intimately 
with  heavy  magnesia  in  the  proportion  represented  by  the 
formula  MgO  +  -JAl2,  and  the  mixture  compressed  into 
tablets.  These  are  placed  in  a  steel  tube  closed  at  one 
end,  which  is  put  inside  a  porcelain  tube.  The  portion  of 
the  latter  where  the  closed  end  of  the  steel  tube  lies,  can 
be  heated.  The  apparatus  is  exhausted  and  the  material 
heated  to  1200°  C.  At  this  temperature  metallic  mag- 
nesium is  formed  and  condenses  in  fine  crystals  on  the 
cool  portion  of  the  steel  tube. — F.  Shdn. 


Magnesium-aluminium-zinc  alloys  ;   Constitution  of  ternary 
.     G.  Eger.     Int.  Zeits.  Metallog..  1913,  4,  29—128. 

The  author  gives  the  results  of  the  thermal  and  micro- 
graphic  examination  of  Mg-Al-Zn  alloys.  The  partial 
mutual  solubility  of  aluminium  and  zinc  in  the  solid  state 
is  probably  somewhat  greater  than  has  been  stated  by 
Shepherd  (this  J.,  1905,  972).  In  the  Mg-Al  and  Mg-Zn 
systems  there  are  formed  respectively  the  compounds, 
Al3Mg4  and  Zn2Mg,  which  melt  without  decomposition, 
and  of  which  the  first-mentioned  forms  solid  solutions 
with  aluminium  (see  Grube,  Z.  anorg.  Chem.,  1905,  45, 
225;  this  J.,  1906,  430).  In  the  ternary  system  both 
compounds  form  binary  solid  solutions  and  Al3Mg4  forms 
also  ternary  solid  solutions.  A  study  of  the  binary  system 
Al3Mg4 — Zn2Mg,  indicated  the  probable  existence  of  a 
compound,  Zn„Al3MgT,  which  decomposes  on  melting,  and 
which  is  capable  of  forming  solid  solutions.  The  detailed 
results  of  the  investigation  are  given  in  tables  and  curve- 
diagrams  and  photomicrographs  arc  also  given  as  far  as 
the  brittle  character  of  the  alloys  would  allow  of  their 
being  prepared.  Up  to  the  present  the  only  ternary  alloys 
which  have  been  suggested  for  technical  use  are  those 
rich  in  aluminium,  but  the  author  states  that  the  alloy  of 
the  composition.  Zn  93-5,  Mg  3-3.  Al  3-2  per  cent.  (m.  pt. 
337°  C,  corresponding  to  one  of  the  eutectic  points  of  the 
ternary  system)  has  casting  properties  similar  to  those  of 
zinc  and  is  harder  and  tougher.  It  can  be  cut  and  turned, 
takes  a  high  polish,  and  unlike  most  of  the  ternary 
alloys  rich  in  zinc,  solidifies  quite  free  from  blow-holes. 

— A.  S. 


Tungsten  powder ;    Determination   of  oxygen   in   metallic 

and  notes  on  the  determination  of  oxygen  in  steel. 

C.  M.  Johnson.     J.  Ind.  Eng.  Chem.,  1913,  5,  295—297. 

The  author  describes  the  determination  of  oxygen  in 
metallic  tungsten  powder  by  ignition  in  a  current  of  hydro- 
gen in  a  quartz  tube  in  the  electrically  heated  furnace 
described  earlier  (this  J.,  1908,  576)  for  use  in  the  deter- 
mination of  carbon  in  iron  and  steel.  Before  passing  over 
the  sample,  the  hydrogen  is  led  through  a  solution  of  caustic 
potash,  an  alkaline  solution  of  pyrogallol,  and  three 
towers  (1,  2  and  3)  packed  with  the  alternate  layers  of 
asbestos  and  (1)  calcium  chloride,  (2)  caustic  potash,  and 
(3)  phosphorus  pentoxide  respectively.  The  presence  of 
free  carbon  has  no  appreciable  influence  on  the  results  in 
the  case  of  tungsten  oxide,  but  when  the  method  is  applied 
to  iron  oxide,  low  results  are  obtained  if  the  carbon  content 
exceeds  5  per  cent.,  owing  to  the  formation  of  carbon 
monoxide  in  addition  to  water.  In  five  samples  of 
German  tungsten  powder  the  oxygen  content  ranged  from 
0-18  to  2-26  per  cent.,  and  in  seven  samples  of  American 
origin,  from  0-07  to  1-24  per  cent.  The  author  confirms 
his  earlier  statement  (this  J.,  1909,  838)  that  the  carbon 
content  of  steel  is  diminished  by  heating  in  a  current  of 
hydrogen. — A.  S. 


Borides  ;   Synthesis  of in  the  electric  vacuum  furnace, 

E.  Wedekind.     Ber.,  1913,  46,  1198—1207. 

The  finely  divided  metal  and  amorphous  boron  are  mixed 
in  an  agate  mortar,  and  the  mixture  is  pressed  into  rods  in 
a  powerful  hydraulic  press.  By  heating  in  the  vacuum 
furnace  to  a  temperature  of  about  1000°  C.  these  rods  are 
fritted  so  that  they  become  sufficiently  good  conductors  to 
be  heated  by  the  passage  of  the  current  to  the  melting 
point  of  the  boride.  The  rods  are  inserted  into  electrode 
holders  and  the  furnace  exhausted  to  about  15 — 20  mm. 
pressure.  The  residual  oxygen  is  removed  by  passing  in 
hydrogen  and  heating  up  a' platinum  spiral  in  the  furnace. 
The  main  current  is  then  turned  on.  and  as  the  boride  forms 
and  melts,  the  drops  are  allowed  to  fall  into  a  crucible.  In 
this  way  the  following  borides  were  obtained  : — Zirconium 
gave  Zr3B4,  with  silvery  lustre,  very  stable  in  air. 
|  Sp.  gr.  5-0.  Hardness  =  7.  In  the  compact  state  it  is  not 
!  attacked  by  any  acid  except  hydrofluoric.  In  powder 
it  is  attacked  by  dilute  hydrochloric  acid,  but  not 
by  nitric  acid  or  alkalis.  Vanadium  gave  VB,  also 
with  metallic  lustre.  It  is  attacked  by  hydrofluoric 
and  nitric  acids,  and  also  by  molten  alkali  with  which  it 
yields  hydrogen.  Uranium  gave  UB2,  very  similar  in 
properties  to  VB.  Molybdenum  and  boron  yielded 
products  of  indefinite  composition,  while  titanium  boride 
could  not  be  fused.  Tungsten  gave  WB2,  only  slowly 
attacked  by  nitric  acid,  and  not  by  sodium  peroxide 
or  potassium  bifluoride.  It  is  attacked  readily  by  a 
mixture  of  sodium  carbonate  and  potassium  nitrate,  as 
well  as  by  gaseous  chlorine. — W.  H.  P. 

Colloidal    copper ;      Electrochemical    production    of 


T.  R.  Briggs.  J.  Phys.  Chem.,  1913,  17,  281—319. 
The  author  reviews  critically  the  literature  on  the  so-called 
"  allotropic  "  copper  obtained  by  Schiitzenberger  in  1878 
by  electrolysis  of  copper  acetate  solution  (compare  Bene- 
dicks, this  J.,  1907,  418).  It  is  shown  that  this  peculiar 
modification  is  a  colloidal  hydrogel  of  copper,  which  probably 
owes  its  formation  to  the  existence  in  the  copper  acetate 
solution  of  a  gelatinous  colloidal  substance,  probably 
copper  hydroxide  formed  by  hydrolysis  of  the  acetate. 
The  second  part  of  the  paper  deals  with  so-called  gelatin 
copper  (see  this  J.,  1912,  880).— A.  S. 


Copper  production   of  the  world.      H.  R.  Merton  and  Co. 
Mining  and  Eng.  World,  April  19,  1913.     [T.R.] 

The  world's  output  of  copper  in  1912  shows  an  increase 
over  1911  of  152  per  cent.  In  spite  of  this  visible  supplies 
in  America  and  Europe  decreased  over  20,000  tons,  indi- 
cating a  consumption  of  approximately  1,024,500  tons, 
an  increase  over  the  previous  year  of  11  per  cent.  The 
following  table  gives  the  production  by  countries  in 
1911  and  1912:— 


United  States    

Spain  and  Portugal  

Russia 

Boleo 

Other,  Mexico 

Japan    

Australia 

Canada   

Chili 

Mansfield    

Miscellaneous 

Total  


1912. 

1911. 

564,886 

483.865 

,')8,930 

50,930 

33,010 

25.310 

12.450 

I2.ir,;, 

.".8,395 

4S.740 

66,600 

55. 000 

47.020 

41.840 

5  4.710 

24,930 

37, 

25.595 

20,180 

20,620 

82,1. Ml 

-  026 

1,001 

B71.020 

Copper   production    in    Germany.     Board    of    Trade    J., 
April  24.    1912.     [T.R.] 

The  quantity  of  copper  on-  mined  In  Germany  in  1911 
amounted  to  868,600  t<>"s.  as  oomparrd  with  !»2<".i.oo 
tons  in  1910;  the  average  of  purr  copper  in  1910  araa 
2-51  percent.      Practically  the  whole  of  tM  ON  is  prodw  •  'I 

by  one  company.    The  greater  portion  of  the  ore  in  ( icrmany 
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is  tirst  converted  into  matte,  which  is  then  reduced  to 
blister  copp-r.  and  finally  refined  bl  a  reverberators 
furnace.  By  this  process  32,331  tons  of  refined  copper 
were  produced  from  865,090  tons  of  copper  ore  and  2204 
tons  oi  matte  in  L910,  as  compared  with  29,787  tons  of 
refined  copper  from  775,716  tons  oi  ore  and  2076  tons 
of  matte  in  1900.  In  addition  to  the  above,  5151  tons 
of  electrolytic  copper  and  4140  tons  of  cement  coppci 
Were  obtained  in  German;  in  1910,  as  compared  with 
4  I7>  tons  of  electrolytic  copper  and  3423  tons  of  cement 
copper  in  1909. 

Ditenniiuitwn  of  carbon  by  combustion   with  moist  oxygen. 
Hilpert.     See  XXIII. 

Determination     of    phosphorus     in    ferrolungsten,    metallic 
tungsten  poicder,  tungsten  oxide  and  tungstic  acid.  Johnson. 
XXIII. 


C.  P.  Williams, 


iron  :     Manufacture   <<f         .   <>f  fn>//i   quality.     Boc. 
Btoetro-Metalhirgiqne     Francaiee.     Fr.     Pat.    449,160, 

-      1912. 

PlOaraoBI  -    and    sulphur    ar<-    eliminated,    successively, 
from  ordinar  on  by  treating  the  molten  metal  lirnf 

with  ferrngm  ig   md  then  with  basic  slag  free 

from  iron  oxide,  in  an  electric  furnace  uodei  non-oxidi 

« -'iridi'ion-.      \V.  K.  F.  P. 

I;    Proa      and  apparatu    lor  th<  production 
of     — .     A.  Hior-th.     Fr.  Pat.  149,212,  Oct.  10.  1912. 

Tut:  following  is  th<-  cycle  of  operation  at  rating  and 

punf  rich  i ri  carbon  monoxide;    conducting  ;i 

portion  of  lb  ;et her  with  air,  into  the  upper  pari  of 

■  rertical  furnace  chargi  d  with  iron  ore  (alone  or  mixed  with 

■  rery  mafl  quantity  of  carbon) ;  another  portion 
of  tr  iroeyh  an  electric  are  furnace  to  ■  hearth 
connected   with   the.    vertical   famaee   (and   adapted   to 


receive  molten  metal)  and  thence  into  the  lower  part  of 
the  latter;  conducting  part  of  the  gaseous  product  from 
the  vertical  furnace  to  the  gas-generator  and  utilising  the 
remainder  for  preheating  the  gas  issuing  from  the  purifier. 
Before  entering  the  electric  furnace  the  gas  is  preheated 
by  being  caused  to  pass  through  an  annular  space  sur- 
rounding the  vertical  furnace.  If  required,  finely 
powdered  charcoal  or  other  carbonaceous  matter  may  be 
introduced  into  the  gas  immediately  before  the  entry  of 
the  latter  into  the  vertical  furnace. — W.  E.  F.  P. 


-  by  melting  iron  with  cyanogen 
Orlow.     Ger.    Pat.    257,614, 


Patents. 

b  .  Manufacture  of  high  carbon  — 
Wrexham,  and  The  Brvmbo  Steel  Co.,  Ltd.,  Brymbo. 
Eng.  Pat.  14.130.  June  17.  1912.  Addition  to  Eng.  Pat. 
1293.  Jan.  10.  1912  (this  J.,  1913,  93). 

The  final  carburisation  of  the  metal  (prepared  in  a  basic 
open -hearth  furnace)  is  effected  by  transferring  the 
required  amount  to  a  receptacle  of  known  capacity'  con- 
taining the  necessary  quantity  of  carburising  material, 
the  outflow  of  metal  from  the  furnace  being  stopped  well  ' 
below  the  point  at  which  the  slag  begins  to  appear.  The 
contents  of  the  receptacle  are  thoroughly  agitated — 
preferablv  bv  being  poured  into  a  casting  ladle — and  cast 
as  usual.— W.  E.  F.  P. 

[fron  and  steeL]  Case  luirdcning  or  cementation  materials. 
Rudge- Whit  worth.  Ltd.,  and  L.  Heathcote,  Coventry. 
Eng.   Pat.   185,  Jan.  3,  1913. 

Thk  carburising  agent  consists  of  granular  wood-charcoal 
and  <>r  leather-charcoal  impregnated  with  a  fusible 
rrifying  substance "  such  as  the  carbonate  or 
hydroxide  of  sodium  or  potassium.  It  is  stated  that  the 
time  required  for  the  iron  or  steel  articles  to  attain  the 
.  carburL-iiiL'  temperature  is  much  reduced  by  the 
MB  "f  thk  material,  and  that  the  latter  may  be  used 
repeatedlv  without  undergoing  serious  loss  of  carburising 
power.-  W.  F.  F.  P. 

St"l :   Process  and  apparatus  for  the  manufacture  of . 

N.  F.  liaocallum,  Assignor  to  F.  P.  Norris,  Phoenixville, 
and  The  Phoenix  Iron  Co..  Philadelphia,  Pa.      U.S. 
Pat.    I.O.-,7..7ol.   April   1,   1913. 

a\i  open-hearth  steel  furnace  is  provided  with  two  pain 
of  regenerators,  which  are  so  arranged  that  each  regenerator 
may  !«■  supplied  with  either  air  or  gaseous  fuel.  Air, 
exhaust  gases  of  combustion,  gaseous  fuel,  and  exhaust 
gases  of  combustion,  are  passed  consecutively  and  in  the 

order  aaaed  through  each  of  the  four  regenerators,  which 

are    WOrfced    in    pairs.      T.  St. 


Tool  steel ;  Production  of  — 
salts.  S.  Fisch  and  G. 
June  9,  1912. 

The  iron  is  melted  with  Prussian  blue  or  Turnbull's  blue 
(25 — 50  grms.  per  kilo,  of  iron). — A.  S. 

Iron  ;     Process  for   melting  — — ■  in   cupola  furnaces.     0. 
Rudbach.     Ger.  Pat.  257,686,  March  24,  1912. 

Basic  Martin  slag  is  used  for  the  purpose  of  preventing 
the  absorption  of  sulphur  by  the  iron  during  the  melting 
process.  The  slag  is  stated  to  possess  many  advantages 
over  manganese  ore  for  this  purpose.  Easily  fusible  slags 
are  produced,  and  coke  or  anthracite  containing  2  per  cent, 
or  more  of  sulphur  may  be  used  as  fuel.  No  addition  of 
limestone  is  required,  the  fuel  consumption  is  diminished, 
and  the  furnace  lining  lasts  longer.— -A.  S. 

Steel ;   Production  of  an  oxide  coating  on  vessels  or  the  like 

made  of  mild .     C.  K.  Haefner.     Ger.  Pat.  257,299, 

March  6,  1912. 

A  mixture  of  oxides  of  iron,  substances  which  evolve 
oxygen  on  heating,  and  graphite  or  other  form  of  carbon 
is  mixed  with  acids  or  alkalis  to  a  paste,  which  is  applied 
to  the  vessels  in  a  manner  similar  to  that  used  in  enamelling 
and  the  vessels  are  then  fired  either  directly  or  after  placing 
them  in  cases  of  refractory  material  (saggars). — A.  S. 

Iron  ;    Process  for  preventing  the  formation  of  oxides  on 

bright  surfaces  of in  contact  or  connected  with  other 

metals.    F.  Meyer.     Ger.  Pat.  257,300,  Aug.  8,  1911. 

Thi:  objects  aro  stored  in  solutions  or  suspensions  of  salts 
or  compounds  of  zinc,  ammonia,  alkalis  or  alkaline-earths, 
with  the  exception  of  the  hydroxides  or  carbonates. — A.S. 


[Zinc,   etc.]     Furnace  ;    Metallurgical 


Tho   Morgan 


Crucible  Co.,  Ltd.,  H.  Davison  and  L.  C.  Harvey,  London. 
Eng.  Pat.  6808,  March  19,  1912. 

In  a  distillation  furnace  (e.g.,  for  zinc)  the  retort  or  crucible 
and  the  condenser  are  connected  by  means  of  an  inter- 
mediate piece  or  ring  ;  ono  end  of  the  latter  is  permanently 
luted  around  the  mouth  of  the  retort,  the  other  ond  being 
provided  with  a  surface  against  which  the  condenser  is 
adapted  to  be  clamped  to  form  a  tight  joint.  The  furnace 
is  arranged  upon  rockers  to  facilitate  charging  and  dis- 
charging operations. — W.  E.  F.  P. 

Zinc,  copper,  and  nickel  ;   Precipitation  of  metals,  especially 

of from  sulphuric  or  sulphurous  acid  solutions.      S. 

Laszczyriski.     Ger.  Pat.  257,647,  Nov.  20,  1910. 

Tin;  metals  are  precipitated  by  means  of  the  bisulphite 
or  bicarbonate  of  magnesium,  and  magnesium  bicarbonato 
is  subsequently  regenerated  by  treating  the  solution  with 
milk  of  lime  and  then  carbon  dioxide  under  slight  pressure. 

—A.S. 

Zinc  or  other  metals  volatilt  at  the  reduction  temperature  ; 

t'li'in/ni'i   ilc,  ni  for  distillation  furnaces  for  the   reconry 

of  Rheinisch  Nassauische  Bergwerks-  und  Hiitten- 

A.-G.  <ier.  Pa*.  257,739,  Aug.  31,  1911.  Addition  to 
Gar.  Pat.  236,759. 
THI  claims  relate  to  a  char^'iii)/  device  for  furnaces  of  the 
kind  described  in  the  chief  patent  and  the  previous  addi- 
tion, thereto  (see  Bog.  Pat.  27,467  of  1910;  this  J.,  1911, 
630;  also  this  J.,  1912,  1187;  1913,  295).  Tho  char^in^ 
apparatus  is  provided  with  closing  dovicos  for  the  jM>rmoablo 
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cores  (tubes  or  the  like)  in  the  retorts,  so  that  when  the 
charging  hopper  is  placed  in  position,  these  devices  close 
the  upper  ends  of  the  permeable  cores,  and  prevent  the 
charge  from  falling  into  them. — A.  S. 

Flux  skimmings  from  tinning  metals ;    Treatment  of •. 

S.   B.    Bowen,    Swansea.       Eng.    Pat.    7945,     April    2. 
1912. 

The  flux-skimmings  obtained  from  the  tinning  pots  in 
the  manufacture  of  tin  and  terne  plates,  are  destructively 
distilled,  the  resulting  carbonised  mass  being  subsequently 
pulverised  and  extracted  with  water  for  the  recovery  of 
soluble  chlorides.  The  vapours  from  the  retort  are  con- 
densed and,  after  separation  of  the  oil,  the  watery  portion 
of  the  distillate  is  treated  with  sheet  zinc  for  the  production 
of  spongy  tin  and  zinc  chloride. — W.  E.  F.  P. 


Furnaces  ;   Annealing 


-.  J.  Summers  and  Sons  Ltd., 
and  J.  H.  Smith.  Shotton.  Flintshire.  Eng.  Pat.  13,513, 
June  10,  1912. 

The  entrance  for  the  heating  flames  and  gases  is  a  long 
narrow  opening  situated  in  the  roof  of  the  furnace  at 
about  the  centre,  and  parallel  to  the  length  of  the  furnace. 
The  gas  exit  consists  of  one  or  more  openings  in  the  floor 
of  the  furnace  at  the  end  where  the  receptacles  containing 
steel  sheets  are  admitted.  After  removing  a  box  from 
the  other  end  of  the  furnace  a  fresh  one  is  placed  in  the 
gas-exit  end,  all  the  boxes  in  the  furnace  being  pushed 
along  one  stage.  Each  box  thus  passes  by  stages  to  the 
hottest  part  of  the  furnace,  and  then  to  a  cooler  part, 
where  it  gives  up  a  considerable  part  of  its  heat  to  the 
furnace  before  being  removed.  The  path  taken  by  the 
gases  is  stated  to  result  in  the  uniform  annealing  of  the 
contents  of  the  boxes,  while  distortion  of  the  latter  is 
obviated.— T.  St. 


Furnaces  ;    Regenerative,  open  hearth 


H.  Rehmann, 


Dusseldorf.  Germany.     Eng.  Pat.  17,131,  July  23,  1912. 

In  order  to  simplify  repairs  to  regenerative  furnaces  the 
ports  are  made  removable,  the  butting  surfaces  being 
provided  with  a  key  and  groove  attachment,  and  drawn 
together  by  tightening  devices.  The  tongue  which 
separates  the  air-  and  gas-ports  is  provided  with  a  movable 
insertion.  When  the  insertion  Ls  removed,  the  space 
previously  occupied  by  it  is  filled  up  with  a  block  of 
refractor}'  material.  To  prevent  the  crown  of  the  furnace 
from  falling  in  when  repairs  are  carried  out  at  the  crown 
above  the  joint  between  the  furnace  and  the  mouth  of  the 
air-ports,  the  crown  at  this  point  is  made  self-supporting 
by  means  of  a  metal  beam  anchored  by  metal  rods.  The 
beam  may  have  passages  for  the  reception  of  a  cooling 
medium,  and  is  covered  in  by  brickwork  which  is  made 
easily  removable  from  above. — T.  St. 


Furnace  ;    Cupola 


-.  P.  Anderson,  Arvika,  Sweden. 
Eng.  Pat.  2289,  Jan.  28,  1913.  Addition  to  Ene.  Pat. 
18,414,  Aug.  15,  1911  (this  J.,  1911,  1392). 

For  the  purpose  of  limiting  the  combustion  of  the  sup- 
porting layer  of  coke  below  the  melting  zone,  the  tuyeres 
of  the  furnace  are  inclined  upwardly  with  respect  to  the 
shaft.— W.  E.  F.  P. 


Cupola  giving  complete  combustion  by  means  of  a  differential 
air-supply.  A.  Tropenas  and  E.  Tournier.  Fr.  Pat. 
449,663,  Oct.  21,  1912. 

The  cupola  is  provided  with  three  tiers  of  tuyeres,  the 
two  upper  ones  being  designed  to  complete  the  com- 
bustion of  the  carbon  monoxide  formed  in  the  fusion  zone. 
The  two  lower  tiers  are  supplied  with  air  from  the  game 
wind-box,  which  is  divided  by  a  horizontal  diaphragm 
into  upper  and  lower  compartments.  The  air  is  fed  into 
the  lower  compartment,  connected  with  the  main  tuyere  , 
and  the  upper  tiers  are  connected  by  valves  with  the 
lower  compartment.  The  quantity  of  air  supplied  to  the 
intermediate   tuyeres    is    a    differential    function  of    that 


supplied  to  the  main  tuyeres.  The  upper  tier  of  tuyeres  is 
situated  sufficiently  high  to  avoid  the  formation  of  a 
second  fusion  zone. — -T.  St. 

Furnace.  W.  S.  Rockey  and  H.  Eldridge,  New  York, 
Assignors  to  Metallurgical  Research  Co.  U.S.  Pat. 
1,057,883,  April  1,  1913. 

A  furnace  for  melting  metals  has  a  common  outlet  for 
the  products  of  combustion  of  the  heating  fuel,  and  the 
molten  metal.  A  cap  is  arranged  over  the  outlet  adapted 
to  deflect  the  issuing  gases  downwards  around  the  flowing 
metal.  A  hood  situated  in  front  of  the  furnace  serves  to 
lead  the  gases  away. — T.  St. 

Furnace  for  roasting  ores.     Soc.  Miniere  et  Metallurgique 
de  Penarroya.     Fr.   Pat.  449,186,  Oct.  9,   1912. 

In  a  furnace  of  the  kind  in  which  a  continuous  layer  of 
ore,  disposed  upon  a  perforated  grate,  is  heated  from 
above  by  a  movable  flame  while  a  downward  current  of 
air  is  caused  to  pass  through  it,  the  grate  is  formed  by 
the  upper  part  of  a  casing  enclosing  two  vertical  conduits 
adapted  to  communicate  alternately  with  a  suction 
chamber.  The  upper,  movable  portion  of  the  apparatus 
consists  of  several  units  suitably  connected ;  and  the 
charging  hopper  is  fed  by  means  of  an  ore  conveyer. 

— W.  E.  F.  P. 

Electric    [metallurgical]  furnace    and    method   of  operating 
-      same.     G.  H.  Benjamin,  New  York.     U.S.  Pat.  1,057,213, 
Mar.  25,  1913. 

An  electric  furnace  Ls  formed  with  three  chambers  arranged 
vertically  one  above  another  with  free  communication 
between  them.  Two  sets  of  electrodes  are  fitted,  one 
set  entering  the  middle  portion  of  the  lower  chamber 
and  the  other  entering  the  upper  portion  of  the  middle 
chamber.  Air  is  forced  into  the  lower  portions  of  the 
middle  and  upper  chambers  so  that,  as  a  mixture  of 
carbonaceous  fuel  and  metalliferous  ore  passes  downwards 
through  the  chambers,  combustion  takes  place  at  the 
lower  part  of  the  middle  chamber,  the  carbon  dioxide 
produced  is  converted  into  carbon  monoxide  by  the  arc 
temperature  at  the  upper  part  of  this  chamber,  and  the 
carbon  monoxide  burns  at  the  air  inlet  of  the  upper 
chamber.  The  temperature  of  the  material  is  thus  raised 
progressively  until  it  reaches  the  lower  chamber. — H.  H. 

Furnace  ;      Electric for    iron    and    steel.     A.     L.     J. 

Queneau,     Philadelphia.     Pa.     U.S.     Pat.     1,057,669, 

April  1,  1913. 
The  furnace  is  provided  with  a  working  hearth  made  up 
of  a  rammed  body  of  magnesite  and  tar  with  graphite, 
the  proportion  of  graphite  increasing  in  a  downward 
direction  from  the  surface.  A  course  of  carbon  blocks 
supports  the  hearth,  the  blocks  being  laid  upon  a  metal 
plate  which  forms  one  of  the  leads  of  the  furnace.  The 
furnace  is  provided  with  a  peripheral  shell,  subdivided 
into  sections  with  intervening  insulating  material,  the 
shell  being  insulated  from  the  metal  bottom.  The  upper 
electrode  has  a  holder,  consisting  of  a  socket  provided 
with  an  internal  interrupted  thread,  and  a  plug  for  the 
socket  having  an  external  interrupted  thread  adapted 
to  engage  that  of  the  socket,  the  plug  supporting  the 
electrode.  The  holder  is  supported  by  an  arm  which 
can  be  raised  and  lowered  and  which  is  connected  with 
the  holder  by  a  joint  made  up  of  face  plates  on  the  arm 
and  holder  with  connecting  nuts  and  bolts,  and  with 
insulating  sleeves  and  washers. — B.  N. 

Metal    alio,/.     E.    Baynee,    Kokomo,    End.     0.8.    P*fr. 

1.057,423  and  1,057,828,  April  1.  L913. 
(1)  An  alloy  of  cobalt,  chromium,  and  another  metal  ol 
the  chn.miu.n  group,  such  m  tungsten,  containing  noj 
more  than  60  per  oent  \\\.  the  remainder  being  ooteH 
and  chromium.  (2)  Two  «.r  more  metals  of  the  ehronuum 
group  such  as  tungsten  and  molybdenum,  in  quanUttei 
of  from  6  to  80  per  cent;  ere  alloyed  with  oebaJt  and 
chromium.     ').  H. 
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Nickel    alloy     resistant     to  chemicals    and    which    can    be 

mechanically     worked.  Gebr.    Borohers.     Ger.      Pat. 

857,380,  Aug.  20,  1912.  Addition  to  Ger.  Pat.  256,123 
(this  J.,  1913,  295). 

In  the  alloy  described  previously  containing  Co  more 
than  50  per  cent,  and  Ag  up  to  1  per  cent.,  Cu  up  to  15 
(preferably  3 — 5)  per  cent,  is  Introduced  either  in  place 
of  or  in  addition  to  the  Ag. — A.  S. 


Metal*   [copper]  ;     Process  of  fusing    and   purifying 


\Y.  S.  Roekey  and  H.  Eldridge,  New  York,  Assignors 
to  Metallurgical  Research  Co.  U.S.  Pat.  1,057,882, 
April  1,  191!!. 

Copper  is  melted  in  a  fusing  chamber  by  a  hydrocarbon 
fuel  flame  carrying  an  excess  of  hydrocarbon.  The 
products  of  combustion  escape  from  the  front  of  the 
furnace  by  the  opening  through  which  the  fused  copper 
runs  into  a  ladle,  and  are  then  led  to  the  flue  by  a  hood 
which  hangs  over  the  front  of  the  furnace.  The  molten 
copper  is  thus  subjected  to  a  reducing  atmosphere  as  it 
emerges  from  the  furnace  and  is  thereby  protected  from 
oxidation,  while  at  the  same  time  any  oxide  in  the  copper 
is  reduced. — T.  St. 

Precious  metals  ;    Treatment  of  copper  ores  bearing 


J.  C.  Clancy,  Assignor  to  Clancy  Metals  Process  Co., 
New  York.     U.S.  Pat.  1,057,936,  April  1,  1913. 

The  ore  is  subjected  to  the  action  of  a  cyanide  solution 
containing  a  soluble  cyanamide.  The  precious  metals 
are  then  precipitated  by  the  action  of  zinc  or  nascent 
hydrogen,  the  copper  remaining  in  solution.  The  copper 
is  recovered  from  the  solution  by  electrolysis. — T.  St. 

Glass,   meldl  and  other  fusible  materials  ;    Process  for  the 

production  of  coatings  by  the  projection  of  molten . 

Soc.  de  Metallisation.     Fr.  Pat.  449,015,  Oct.  3,  1912. 

The  fusible  material  is  continuously  melted  in  small 
quantities  at  a  time  and  projected  upon  the  object  to  be 
coated.  For  example,  a  rod  of  the  fusible  material 
may  be  fed  through  the  central  orifice  of  a  "  blowpipe  " 
or  injector-burner  while  an  annular  "  jet  "  of  flame  is 
1  to  impinge  upon  the  end  of  it. — W.  E.  F.  P. 


Metallic    coaling  ;     Process   fur    producing    a ,  by    the 

nuleerieation  of  a  liquid  metal.     Soc.  de  Metallisation. 

Fr.  Pat.  449,374.  Dec.  20,  1911. 

A  M'R.vY  f'f  the  liquid  metal  is  caused  to  impinge  upon 
th<-  object  to  be  coated,  the  -pray  being  produced  by 
purely  mechanical  means  such  as  vibration  or  the  con- 
rergence    Of    two    Of    more    jets    of    the    liquid    material. 

— W.  E.  (•'.  P. 


Nickel;    Process  fe>r  obtaining ,from  its  oxidised  ores. 

J.  Bab/-  and  M.  Coffin.      Fr.  Pat.  449,112.  Dec.  IS,  191  I. 

A  MIXTURE  of  th<-  ore  with  carbon  and  antimony  oxide  or 

metallic  antimony  is  heated  to  ■  temperature  of  1000° — 
12<K)  (...  and  the  r'-.-u It  in tr  impure,  fusil)lc  nickel  antimony 
alloy  is  i  from  the  pulverised  mass  by  "  trashing 

tratioo  b  of  irater)  and,  after  purification 

by  fusion,   it  powdered  and  treated   with  hydrochloric 

acid.    The  solution  i-  subjected  to  electrolytic  or  othei 

•  rri'-nt    for   the    production    of    tuetaffic    nickel,    the 

idue  of  metaffio  antimony  being  employed  for 

tlw  treatment  of  a  further  quantity  of  ore.     \V.  K.  !•'.  P. 


Nickel  oret  o/  .'        '       donia  ;    Pnecst  for  ttu   magnet* 

enrichment   of  "/lit/,!-/   on-,    mart    especially   If"     — . 
'•.  K.  Bagoniot.     Fr.  Pat.  149,301,  Deo.  19,  1911. 

Tn  masted  on  is  separated  into  two  products,  one  rioh 
in  nickel  and  the  other  in  iron,  by  magnetic  treatment 
at  a  temperature  at  which  th'  compound*  of  nickel  oeaee 
to  he  magoetie  while  those  of  iron  stul  retail  t  h<  rir  magnet  i<- 
ptopeitlea.     W.  K.  F.  p. 


Bismuth;    Metliod  of  extracting  and  refining .     F.  G. 

Charuau  and  L.  A.  Barbeau.     Fr.  Pat.  449,567,  Oct,  18, 
1912. 

The  ground  ore  is  roasted  in  order  to  convert  all  the  metals 
present  into  oxides,  and  to  eliminate  sulphur,  and  is  then 
extracted  with  hydrochloric  acid,  and  washed,  first  with 
dilute  acid,  then  with  water,  till  free  from  metallic  salts. 
The  solution  is  diluted  with  water  in  order  to  precipitate 
the  bismuth  as  oxychloride.  Copper  remains  in  solution, 
but  antimony  and  some  lead  are  precipitated  with  the 
bismuth.  The  precipitate  is  washed  free  from  copper, 
filter-pressed,  and  smelted  with  ground  charcoal  and  lime, 
t  o  recover  the  bismuth.  This  impure  bismuth  is  freed  from 
antimony  by  melting  and  agitating  in  the  presence  of 
air.  The  antimony  thus  becomes  oxidised  and  volatilises. 
When  lead  is  known  to  be  present,  sulphur  is  added  to 
the  mixture  when  the  oxychloride  is  reduced,  the  lead 
being  thus  obtained  as  sulphide.  After  purifying  from 
the  antimony,  a  separation  from  the  lead  sulphide  is 
effected  by  liquation.  The  separated  lead  sulphide  is 
treated  with  nitric  acid  and  any  bismuth  present  is  pre- 
cipitated as  the  oxysalt  and  recovered.  Where  small 
amounts  of  bismuth  are  associated  with  an  antimony 
ore,  the  ore  is  first  treated  with  sodium  sulphide  solution, 
and  the  residue  is  then  treated  as  described  above. — T.  St. 


Metals  ;  Annealing  of — ■ — ■.  Trefileries  et  Laminoirs  du 
Havre,  Anciens  Etablissements  Lazare  Weiller,  Societe 
Cooperative  de  Rugles  et  la  Canalisation  Electrique 
Ileunis.     Fr.  Pats.  449,741   and  449,742,  Oct.  23,  1912. 

(1)  The  metal  is  immersed  in  melted  caustic  alkali  having 
the  desired  annealing  temperature.  After  removal,  and 
during  cooling,  the  metal  is  protected  from  oxidation  by 
the  layer  of  adhering  alkali,  which  is  finally  dissolved  in 
water.  Direct  contact  with  the  alkali  may  be  avoided 
by  placing  the  metal  in  a  containing  vessel,  which  is 
immersed  in  the  alkali.  (2)  In  order  to  protect  metals, 
such  as  fine  wires,  from  oxidation  during  the  annealing 
processes,  the  metal  is  made  to  cool  in  a  reducing  atmo- 
sphere such  as  coal  gas  or  hydrogen,  by  using  a  containing 
vessel,  provided  with  an  orifice,  through  which  the  reducing 
gas  may  be  admitted,  when  the  vessel  is  removed  from  the 
annealing  furnace. — T.  St. 

Metals  ;    Method  and  apparatus  for  refining and  for 

casting  fused  or  plastic  material.     Brandon  Freres.     Fr. 
Pat.  449,814,  Oct.  24,  1912. 

The  fused  or  plastic  materia]  (metal)  is  charged  into  a 
cylindrical  vessel  which  is  then  rotated  about  the  long 
axis  at  a  high  speed.  The  metal  takes  the  form  of  a 
hollow  cylinder  of  very  compact  and  homogc  neons  material, 
and  any  light  particles  of  solid  matter  such  as  slag,  as  well 
as  air  bubbles  are  forced  to  the  inner  surface.  The  rate 
of  cooling  may  be  controlled  by  blowing  air  on  the  inner 
surface,  and  by  suitably  lagging  the  cylindrical  vessel. 
By  providing  the  inner  surface  of  the  cylindrical  vessel 
with  suitable  projections,  the  outer  surface  of  the  solidi- 
fying    material   may    be    moulded   to   anv    desired    form. 

— T.  St. 

Fritting   metallurgical  products  and  the  like,   particularly 
ores  in  a  fine  stale  of  division,  roasted  pyrites  rt&tivx  t, 

and    dust    from    blast  furnaces ;      Method    of .     J. 

Savelsberg.     Fr.    Pat.   449.896,   Oct.    26,    1912.     Under 
Int.  Con  v..  Nov.  23,  1911. 

Is-  order  to  bring  the  finest  dust  into  contact  with  the 
combustible   materia]   in   the   process  of  fritting,  water 

vapont   is  added   to  the   compressed   air  supplied   to  the 

material  under  treatment.     My  this  means  the  dust   is 

damped,  and  adheres  to  the  combustible  material.  Also, 
water-gas  is  formed  which  by  the  heat  of  its  comhustion, 
assists  in  promoting  fritting. — T.  St. 


Metals;     Elec.tr odeposilion    of .     A.    Nodon    and    A. 

Lecadre.     Fr.    Pat.   450,065,  Jan.    8,    1912. 

Tun  eleotrolyte   consists  of  a  solution   containing  a  free 
acid,  and  one  or  several  alkali  salts,  particularly  ammonium 
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compounds,  with  the  object  of  preventing  secondary 
oxidation  at  the  moment  of  deposition  of  the  metal  on  the 
electrode. — B.  N. 

Aluminium,  nickel  or  other  metal;    Process  for  obtaining 

a  deposit  of ,  upon    iron   or  other  metal.     P.    de   la 

Fresnave  and  E.   Cadoret  de  la  Gabiniere.     Fr.    Pat. 
450,131,  Nov.  4,  1912. 

The  process  is  based  upon  the  electrochemical  sequence  of 
the  metals.  To  obtain  a  deposit  of  aluminium  upon  iron, 
the  latter  is  immersed  in  a  solution  of  the  mixed  sulphates, 
nitrates  or  other  salts  of  aluminium,  zinc,  copper  and  tin 
obtained  bv  dissolving  an  alloy  of  these  metals  in  the 
acid  selected.— \V.  E.  F.  P. 


Minerals ;      Metltod    of    separating 


-.  Maschinenbau- 
Anstalt  Humboldt  and  W.  J.  Bartsch.  Fr.  Pat.  450.144, 
Nov.  4.  1912.     Under  Int.  Conv.r  Jan.  22,  1912. 

The  apparatus  consists  of  a  series  of  compartments,  each 
of  which  is  a  little  higher  than  the  preceding  one.  The 
ground  ore  is  introduced  by  a  stream  of  water  which  flows 
above  the  compartments  along  the  length  of  the  series. 
A  classification  of  the  various  minerals  follows,  that  with 
the  highest  specific  gravity  being  deposited  in  the  first 
and  lowest  compartment,  and  so  on.  The  deposited 
minerals  are  then  drawn  off  from  below. — T.  St. 

Manganese  steel ;    Methods  of  producing   wrought  shapes 

of .     W.   S.   Potter.  New  York.     Eng.   Pat.   2324, 

Jan.  29,  1912.     Under  Int.  Conv.,  Dec.  28,  1911. 

SkeU.S.  Pat.  1,017,906  of  1912;  this  J.,  1912,  286.—  T.F.B. 


Steel ;   Process  for  making  refined 


-.     Dellwik-Fleischcr 
Wassergas-Ges.  m.  b.  H.     Fr.  Pat.  449,323,  Oct.  1 1,  1912. 

See  Ger.  Pat.  250,999  of  1911  ;  this  J.,  1913,  29.— T.  F.  B. 

Tin  from  base  bullion  ;  Process  of  extracting  — —  as  oxide 
or  metal.  B.  C.  Besley,  Howell,  N.S.W.  Eng.  Pat. 
14.755.  June  24.  1912.    "Under  Int.  Conv.,  July  19.  1911. 

See  Fr.  Pat.  445,540  of  1912  ;  this  J.,  1912,  1187.— T.  F.  B. 

Wire  ;    Apparatus  and  process  for  making ehctrolytic- 

ally.     W.  E.  Gibbs.  Pittsburg.   Pa.,   Assignor  to  Gibbs 
Co.,  Plainfield,  N.J.     U.S.  Pat.  1,058,047,  April  8.  1913. 

See  Eng.  Pat.  19,593  of  1910  ;  this  J.,  1911,  430.—  T.  F.  B. 

Copper  wire  ;  [Electrolytic^method  of  and  apparatus  for  pro- 
ducing — — ■.  W.  E.  Gibbs.  New  York.  Assignor  to 
Gibbs  Co.,  Plainfield.  N.J.  U.S.  Pat.  1,058,048,  April  8. 
1913. 

She  Fr.  Pat.  420.249  of  1910  ;  this  J.,  1911,  430.— T.  F.  B. 

Channel-furnaces  for  burning  ore-bricks  ;   Method  of  working 

.     A.    Ramen,    Helsingborg,    Sweden.     U.S.    Pat. 

1,058,099,  April  8,  1913. 

See  Eng.  Pat,  20,247  of  1910  ;  this  J.,  191 1 .  1 147.— T.  F.  B. 

Cleaning  articles  of  silver  and  other  metals  and  articles  coated 

with  metal ;  Electrolytic  process  for .     A.Rosenberg. 

Fr.  Pat.  449,571,  Oct.  18,  1912. 

See  Eng.  Pat.  17,150  of  1911  ;  this  J.,  1912,  1185.— T.  F.  B. 

Electrolytes  for  use  in  depositing  a  metal  or  metallic  alloy  ; 

Process    for     preparing .     P.     Marino.      Fr.      Pat. 

449.822,  Oct.  24,  1912. '  Under  Int.  Conv.,  Nov.  4.  1911. 

See  Eng.  Pat.  24,562  of  1911  ;  this  J.,  1913.  93.— T.  F.  B. 


XI.— ELECTRO-CHEMISTRY. 

Electrolytic    regeneration    of   chromic    acid  from    solutions 
of  chromium  sulphate.     Aakenasy  and  Revai.     .SV*  VII. 


New    electrode   for    electrolytic    analysis.     Bertiaux.     See 

XXIII. 


H.   D.    Rankin, 


Patents. 

Gases ;    [Electrical]   Treatment  of  

Joliet,  111.,    Assignor  to  American  Nitrogen  Co.     U.S. 
Pat.  1,056,830,  Mar.  25,  1913.    . 

An  apparatus  for  treating  gases  comprises  a  chamber  to 
which  the  gases  are  supplied  in  a  preheated  condition 
and  under  pressure  and  in  which  the  gases  are  subjected  to 
the  action  of  an  electric  arc  passing  between  two  electrodes, 
one  of  which  is  water-cooled  while  the  other  is  adapted  to 
become  molten.  The  gases  are  water-cooled  as  they  leave 
the  chamber. — H.  H. 

Electric  separation  of  bodies  in  suspension  in  insulating 
fluids  and  particularly  in  gases  ;  Process  and  apparatus 
for  .     E.  Mollor.     Fr.  Pat.  449,337,  July  31,  1912. 

The  distribution  of  the  current  delivered  into  the  fluid 
containing  the  suspended  bodies  is  regulated  by  the 
adjustment  of  an  ionising  medium  or  groups  of  ionising 
elements,  either  by  an  outside  electric  field  or  by  another 
ionising  medium.  The  regulation  of  the  ionising  medium 
with  the  outside  field  or  another  ionising  element  is 
effected  mechanically,  or  by  division  of  the  surface  of  the 
electrodes  and  by  supplying  the  elements  with  electricity 
at  different  tensions.  The  maintenance  of  the  distribution 
of  the  electricity  once  regulated  is  assured  against  the 
objectionable  influence,  arising  mainly  from  the  liquid 
to  be  treated,  by  insulation  of  the  electrodes  by  an  insu- 
lating liquid  contained  in  an  intercepting  siphon,  the 
liquid  being  renewed  by  an  auxiliary  channel  by  means  of 
a  circuit  through  a  purifying  apparatus.  The  ionising 
medium,  for  charging  the  bodies  in  suspension  in  the  fluid, 
may  be  a  flexible  one,  such  as  a  wire  of  small  diameter 
stretched  by  a  weight  or  spring,  and  placed  opposite  the 
collecting  surface. — B.  N. 

Resistance  element  ;  Electrical .     A.  L.  Marsh.  Assignor 

to    Hoskins    Manufacturing   Co.,    Detroit,    Mich.     U.S. 
Pats.  1,057,753—1,057,756,  April  1,  1913. 

The  element,  which  is  adapted  to  withstand  a  high  tem- 
perature, is  formed  :  (1)  of  an  alloy  of  iron  with  5  to  10 
per  cent.  Al,  (2)  of  an  alloy  of  iron  with  at  least  20  per 
cent,  Cr,  (3)  of  an  alloy  of  a  metal  of  the  nickel  group  in 
Mendelejeff's  periodic  law  with  approximately  5  per  cent. 
Si,  (4)  of  an  alloy  of  iron  with  approximately  25  per  cent. 
Cr,  to  which  is  added  an  Al-Si  alloy  in  the  proportion  of 
about  5  per  cent,  of  the  total  of  the  other  ingredients. 

—B.N. 


Resistance. ;     New   electric 
base.       Oomp.       Franc. 


with    a   boron    or   carbon 
pour       L' Exploitation      des 


Precedes    Thomson-Houston.     Third    Addition,    dated 

Oct.  25.  1912,  to  Fr.  Pat.  421.392,  Oct.  13.  1910  (this 

J.,  1911.  433). 

The  resistances  of  boron,  with  or  without   carbon,  are 

joined    to    their    metallic    ends,    preferably    of    tungsten, 

by  welding  with  the  use  of  the  electric  arc. — B.  N. 

Oas  reactions  ;    Process  for  carrying  through  chemical  

by  means  of  an  enlarged  electrical  discharge.     H .  Andri.  s 
sens,  Munich.  Germany.     l.S.  Pat.  1,058,653,  April  8. 
1913. 

See  Eng.  Pat.  16.296  of  1912  :  this  J.,  1912.  1083.— T.F.B. 

Endothertnic    reactions    in    gases;      Electrical    apparahu 

for    producing  .      W.    S.    Lee.     Fr.    Pat.    449.N17. 

Oct.  24,  1912. 

SmU.S. Pat.  1,051,131  of  1918;  this.T..  1913.  2<M>.—  T.F.B. 

Colloidal  and  finely  divided  ra&jteMCM  .'   Process  for  treating 

[semi rating]   .     G.    B.    Nrhw.-rin.       I'ust    Addition, 

dated  Oct.  22.  1912,  to  Fr.   I'.t.  4lv230.  .hmr  1H.  1912. 
Under  Int.  Conv..  ABg.  22,  1912. 

See  Eng.  Pat.  84,666  of  Mil;  this.!.,  1913.432.— T.  F  H. 
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trowmottr  extraction  of  water  under  prepare  from 
vegtUiblr,  animal,  mid  mineral  subtiances ;    Process  for 

— .  Cos.  f.  Elektro-Osmose  m.h.H.  Fr.  Pat.  449,358, 
(  -t.  12.  1912.     Under  Int.  Con  v.,  July  17.  1912. 

P.it.  23,546  ..f  1912  :  this  J.,  1913,  200.— T.P.B. 

Induction  furnace*  [,-  Electric ].  HeHonstein  Elektroden- 

gee.  m.  l>.  H.     Fr.  Pat.  449,860,  Juae  S.  1912. 

8u  Bos.  Pat.  14,164 of  1912:  this  J..  1913, 432.— T.  P.  B. 


XII.— FATS  ;    OILS  ;    WAXES. 

OH    teed*  from    the    Anglo- Egyptian    Sudan.     Bull.    Imp. 
ln-t..    1913,  11,  56—63. 

Samples  of  sonamnm.  castor,  -enat.  and  Salradora  pereica 
seed  were  examined.     The  senat  plant  (Cucumis  Ohate,  L.) 

-  a  weed  and  is  also  cultivated  in  many  parts  of 
the  Sudan,  under  the  names  :  "  Hanieid,"  "  Fagus," 
"  Ajurr,"  and  "  Tibish.*'  Six  different  samples  of  the 
seeds  yielded  from  29-5  to  38-4  per  cent,  of  a  pale  yellow 
oil,  free  from  smell  and  unpleasant  taste,  and  suitable 
for  DM  a-  an  edible  oil.  The  oil  had  the  following 
characters,  the  figures  in  brackets  indicating  the  number 
"f  -ample-  examined:  -p.  gr.  at  15°/15°C.  (3),  0-923 — 
_">:  acid  value  (3),  0-7 — 1-0;  sajMinif.  value  (5), 
187-0— 192*0 ;  iodine  value  (5),  117-0— 128-5;  solidif.  pt. 
of  fatty  acid-,  titer  tost  (1),  30-3°  ('.  ;  Hehncr  value 
(1).  98*6;  uneaponinable  matter  (1),  0-7  per  cent.; 
K.-n  h'-rt  -Meis-I  value  (1),  0.  The  >enat  seed  husks  are  of 
li'tle  value  a-  a  feeding  -tuff  for  cattle,  but  might  be  used 
i  manure,  the  ash  containing  4209  per  cent. 
K;().  S'riiiidom  peraiea,  L,  is  a  shrub  which  grows 
wild  throughout  the  Sudan,  lx'.in'_'  known  as  the  "  mustard 
The  Beads  yield  44-ti  per  cent,  of  a  hard,  bright 
yellow  fat,  having  a  faint,  Bnghtly  unpleasant  odour, and 
the  following  characters:  sp.  gf.  at  99°/15°  ('.,  0-867: 
acid  value.  9*3  ;  saponif,  value,  245-2 ;  iodine  value, 
-olidif.  pt.  of  fatty  adds  (titer  te-t).  30-4°  (.'.  (approx.) ; 
m.  pt.  38*  C,  The  fat  could  be  used  in  the  manufacture  of 
candles,  and  if  freed  from  its  unpleasant  odour  and 
taste  might  be  of  use  in  the  preparation  of  vegetable 
hotter-  and  u  chocolate  fat~. "  Th'-  exports  of  oil  seeds 
fr..m  the  Badao  for  the  last  three  years  for  which  figures 
are  available  are  -hown   in  the  following  table  .- — 


1910. 

1911. 

.«t. 

cwt. 

£ 

cwt. 

£ 

Seatunum 

seed  ... 

1,709 

116,213 

67,717 

97,184 

73.4J7 

i  ettoa  isad 

MMS 

33,643 

10,74ft 

139,810 

82,406 

GrouicI 

nut*  .  . . 

1         3688 

18,172 

B9S9 

22,100 

13,400 

-~nat  seed 

~ — 

1046 

447 

311 

— A.S. 

Pine 

/.      M.  Adams 

and  A. 

Holmes 

.     J.   In 

1.  Ens. 

'he,,,.,    I'M  3,  5,   285—287. 

ni  author.,  have  examined  the  oil  extracted  from  the 
seeda  which  are  found  on  the  middle  ,<.,),■  ,,f  the  cone., 
Of  tlkS  pinor,  or '.'rev  pine  (/'.  monophmUa  or  /'.  Fn  ninntnuia). 
air  dried  kernel-,  of  the  seeds  contain  :  water,  7-88  ; 
BSHB,  .22  77;    crude  fibre.  0*96  J    crude 

prof-Mi,    -  'i       nitrogen-free   extract,    57-21;     nitrogen, 

The  oil  obtained  by  extraction  with  ether 

is  light  yellow,  but  becomes  colourle  o„  prolonged 
exposure  to  h.-ht.     it  melts  at      16   I  ..  begins  to  deoom 

a  at  320  f.  unrier  atmospheric  presaure,  but  onder 
a  pressure  of  60  mm  I  to  distil  without  decompo  ition 

G  It  has  the  saponif,  value  is!i,  iodine  value 
and  refractta  index  1-4747  at  10*,  L-4698  at  25, 
aad  l  164]  ,t  40  <  .  It  contains  M  percent,  of  glycerol, 
no  phytonteroi,  and  the  mixed  acids  (yield  90  per  cent.) 
when  separated   by  ire-are,  of  their  lead  Malts  give  H2  pel 

•     of  unsaturated  and   H   \i>t  <e,,t.   of  saturated  a' 

mical  examinatioii  of  the  eparated  acids  indicates 
that  th«-  oil  eossneas  chiefly  of  olein  together  with  Hmall 


amounts  of  the  glyeorides  of  stearic,  palmitic,  lauric. 
linolic,  and  other  unsaturated  acids. — A.  S. 

"  Ohcyi "     [Polygala     buti/racea]     seed     and    fibre.     Bull. 
Imp.   Inst.,   1913,   11,  62—65. 

" Ciieyi"  is  the  name  applied  by  natives  of  Northern 
Nigeria  to  a  herbaceous  plant  (Polygala  butyracea.  Heck.) 
occurring  commonly  in  tropical  Wost  Africa.  A  sample 
of  the  seed  yielded  37-9  per  cent,  of  a  soft  yellowish  fat  of 
pleasant  taste,  having  the  following  characters  :  m.  pt.. 
36°  CL,  sp.  gr.  at  100715-5°  C,  0-866 ;  acid  value,  1-24  ; 
saponif.  value,  2510;  iodine  value,  52-5;  solidif.  pt. 
of  fatty  acids  (titer  test),  37-85°  C. ;  Hehner  value,  85-6  ,- 
Reichert-Meissl  value,  45-6 ;  unsaponifiable  matter, 
0-55  per  cent. 

The  sample  of  fibre  was  of  a  pale  yellow  to  brown  colour 
and  gave  the  following  results  when  examined  chemically  : 
moisture,  8-5;  ash, -3-5;  a-hydrolysis,  loss,  21-7; 
,i- hydrolysis,  loss,  27-6 ;  acid  purification,  loss,  5-7  : 
cellulose,  69-9  per  cent.  ;  length  of  ultimate  fibres,  0-6 
— 1-3  in.  The  fibre  is  equal  in  value  to  fine  Bombay 
hemp. — A.  S. 

Kukui   oil.     E.  V.  Wilcox.     Oil,  Paint,  and   Drug   Rep.. 
March  24,  1913.     [T.R.] 

The  nuts  of  the  kukui  tree,  which  is  found  in  several 
of  the  Oceanic  Islands  and  also  in  parts  of  the  AVest  Indies, 
Brazil,  and  Florida,  yield  an  oil  known  variously  as  kukui 
oil.  kekune  oil,  candlenut  oil,  walnut  oil,  and  artists'  oil. 
Probably  about  15,000  acres  in  Hawaii  are  covered  with 
the  trees.  If  the  nuts  were  systematically  gathered,  an 
annual  yield  of  some  2.375  000  gallons  of  oil  should  be 
possible. 

Raisin    seed    utilisation.     F.    Rabak.     Bureau    of    Plant 
Industry,  U.S.  Dept,  of  Agric.     [T.R.] 

Waste  raisin  seeds  can  be  utilised  for  the  production  of 
oil  and  tannin  extract.  The  oil  has  given  satisfactory 
results  in  paint  making  and  soap-making  trials,  and  also 
appears  suitable  for  use  as  a  varnish  oil.  It  dries  some- 
what more  slowly  than  linseed  oil.  From  90,000  to 
120,000  gallons  are  available  annually.  In  addition  to 
this,  some  700,000  or  800,000  lb.  of  dry  tannin  extract, 
containing  28  to  38  per  cent,  of  tannin,  could  be  obtained 
from  the  seeds.  Further  the  "  syrup  "  from  the  seeds 
contains  considerable  quantities  of  fermentable  sugar, 
and  is  stated  to  yield  234  per  cent,  of  alcohol  on  fermen- 
tation. The  residue  after  the  extraction  of  the  oil  and 
tannin  might  well  be  used  as  cattle  food. 

Chinese    wood    oil;     Oelati nidation    of .     H.     Wolff. 

Farbenzeit.,     1913,     18,     1171—1173.     Chem.     Zentr., 
1913,  1,  1372. 

Tiik  .-tiff  jolly-like  mass  produced  when  Chinese  wood 
oil  is  heated  rapidly  to  about  250°  ('.,  is  not  a  homogeneous 
product ;  only  a  small  proportion  of  the  oil  is  altered 
and  then  forms  with  the  unaltered  oil  a  colloidal  solution, 
the  -el.it  imsation  of  which  is  the  cause  of  the  setting  of  the 
mass.  The  unaltered  oil  can  be  extracted  by  ether, 
chloroform,  or  benzene.  The  portion  insoluble  in  these 
.solvents  is  a  stiff  mass,  small  quantities  of  which  are  able 
to  cause  gelatinisation  of  large  quantities  of  ('hine-e 
wood  oil  or  linseed  oil  in  a  relatively  short  time  on  heating. 
If  the  insoluble  portion  be  treated  with  cold  N/5  sodium 
carbonate  and  then  acidified,  a  liquid  fatty  acid  (or  acids) 
of  iodine  value  11-5 — 19-8,  neutralisation  number  36T0 — 
398,  can  1m;  extracted  by  ether  (yield,  about  2(1  per  cent). 
The  fatty  acids  from  the  portion  not  saponified  by  cold 
odium  carlxinato  solution  have  the  iodine  valuj 
81-8—105-6,  neutralisation  number  12H  147-2.  The 
original     oil     is     practically     unaffected     by    cold    sodium 

carbonate  solution.    -A.  S. 

Chine*     wood    oil.     S.     Fokin.     .1.     Rusk:     Phys.-Chein 

Soc.(    1913,  45,  283     285. 
I  it k  polymerisation  of  this  oil  when  heated,  the  irtcrea 
refraction    and    the   transformation    of   the   elieomarKftri* 
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acid  under  the  influence  of  light  into  a  product  with  a 
higher  melting  point  are  explainable  on  the  assumption 
that  the  acid  contains  either  conjugated  double  linkages 
or,  as  in  allene,  a  carbon  atom  with  two  double  linkages. 
The  products  obtained  when  the  acid  is  oxidised  with 
potassium  permanganate  in  alkaline  solution  indicate 
its  structure  to  be  : 
CH3[CH2],-CH  :  CH-CH  :  CH[CHJ9C02H.— T.  H.  P. 

Unsaturated  acids  [and  oils  containing  them]  ;    Behaviour 

of    certain with     selenious     acid.     S.     Fokin.     J. 

Russ.   Phys.-Chem.  Soc,  1913,  45,  285—286. 

Various  unsaturated  fatty  acids  and,  more  especially, 
the  oils  containing  them  as  glycerides  undergo  marked 
changes  when  heated  with  concentrated  solutions  of 
selenious  acid  at  100°  C.  under  ordinary  pressure.  This 
action  is  most  characteristic  in  the  case  of  castor  oil. 
After  1 — 3  hours'  heating  the  oil  becomes  converted  into 
a  caoutchouc -like  mass  of  a  faint  red  colour.  This  product 
is  insoluble  in  alcohol,  ether,  benzene,  pyridine,  etc., 
but  it  dissolves  with  decomposition  in  boiling  acetic  acid 
and  is  saponified  and  darkened  by  alcoholic  potassium 
hydroxide.  When  treated  with  alcohol  or  ether,  it  swells 
to  a  jolly,  wliich  can  be  read'ly  pounded  to  a  paste  and, 
after  evaporation  of  the  alcohol  or  ether  in  the  cold, 
powdered.  After  being  washed  to  remove  any  excess 
of  selenious  acid  or  castor  oil,  the  powder  was  found 
to  have  an  iodine  value,  590,  and  a  saponif.  value,  168-5, 
the  corresponding  values  for  castor  oil  being  86  and  180 
respectively.  The  substance  contains  selenium  and  the 
presence  of  double  linkages  and  the  small  difference  between 
its  saponification  value  anil  that  of  the  original  oil,  indicate 
it  to  be  different  from  the  "  factis  "  obtained  by  the  action 
of  sulphur  chloride  on  linseed  and  other  oils. — T.  H.  P. 

Rosin  ,    Determination  of in  soap  by  a   modification 

of    Twitchell's    method.     A.     A.     Besson.     Chem.-Zeit., 
1913,  37,  453—454. 

From  2  to  2-5  grms.  of  the  fatty  acids  are  dissolved  in 
20  c.c.  of  absolute  alcohol,  the  solution  saturated 
with  dry  hydrochloric  acid  ga«,  and  the  flask  closed 
and  allowed  to  stand  for  about  30  minutes.  A  little 
pumice  and  150  c.c.  of  water  are  then  introduced,  and 
the  liquid  boiled  until  fatty  acid  esters  and  rosin  acids 
separate.  After  cooling,  the  mixture  is  shaken  with 
ether,  after  the  addition  of  a  little  methyl  orange,  and 
the  separating  funnel  is  left  for  2  hours,  when  the  hydro- 
chloric acid  layer  is  drawn  off,  and  the  ethereal  layor 
shaken  with  100  c.c.  of  dilute  alkali  solution  (5  grms. 
KOH,  50  c.c.  of  alcohol,  500  c.c.  of  water)  and  phenol- 
phthalein.  After  standing  for  two  hours,  the  alkali 
solution  is  drawn  off,  and  the  shaking  procoss  twice  repeated. 
the  separating  funnel  being  allowed  to  stand  for  2  hours 
after  each  extraction.  The  ethereal  layer  is  then 
evaporated,  and  the  residue  of  ro-in  acids  weighed.  An 
addition  of  about  2  grms.  of  fatty  acids  (which  have  been 
tested  by  Twitchell's  method)  is  now  made  to  this  residue, 
and  the  mixture  dissolved  in  20  c.c.  of  absolute  alcohol. 
and  again  esterified  and  shaken  with  ether  in  the  manner 
described.  The  hydrochloric  acid  is  drawn  off  as  before, 
the  ethereal  layer  washed  with  100  c.c.  of  water  containing 
methvl  orange,  and  the  acid  aqueous  layer  neutralised 
with  alkali  solution  and  allowed  to  stand  for  2  hours. 
It  is  then  drawn  off,  and  the  ethereal  solution  titrated  with 
N/2  or  AT/10  alkali  with  phenolphthalein  as  indicator. 
The  results  will  agree  within  about  0-3  per  cent,  of  the 
actual  amount  of  rosin,  but  if  still  greater  accuracy  is 
required  a  third  esterification  is  necessary.  — C.  A.  .M. 

Patents. 

Oil   presses.     L.    Hoffmann.    Vienna.     Enir.    Pat.    13.250. 
June    15.    1912. 

Tiik  side  plates  of  the  press  an-  provided  with  holes  "i 
slots  which  are  made  to  coincide  with  Hie  ends  of  the 
grooves  in  the  press-plates.  This  enables  the  side  plates 
to  be  fixed  rigidly  in  the  press  without  interfering  with  the 
"soape  of  the  oil      ('.  A.  M. 


Oil    presses.     G.     van    Geenhuizen.     Fr.     Pat.    449,880, 
Oct.  26,  1912. 

Means  are  provided  for  holding  up  several  of  the  upper 
plates  in  the  top  of  the  cylinder  of  the  press.  When  the 
lower  plates  have  been  charged,  the  catches  are  released, 
so  that  the  upper  plates  fall  and  by  their  weight  compress 
the  material  and  thus  leave  room  for  the  filling  of  the 
press  to  be  completed.  More  material  can  thus  be  dealt 
with  in  one  charge  than  is  possible  by  the  ordinary  method 
of  filling  the  press. — C.  A.  M. 


Oils   and   the    like;     Clarifying   system  for 


.     W.    L. 

Morris,  Chicago,  111..  Assignor  to  S.  F.  Bowser  and  Co.. 
Inc.,  Fort  Wayne,  Tnd.  U.S.  Pat.  1.056.928.  March  25. 
1913. 

The  clarifying  system  consists  of  a  reservoir,  an  oil  main 
leading  from  the  reservoir,  a  drip  return  pipe,  a  precipi- 
tation tank,  a  filter,  a  refuse  tank,  means  for  discharging 
the  impurities  from  the  precipitation  tank  to  the  refuse 
tank,  an  overflow  for  discharging  the  clarified  oil  from 
the  precipitation  tank  to  the  filter,  means  for  removing 
the  impurities  from  the  refuse  tank  from  a  point  near  the 
bottom  thereof,  a  drip  receiving  tank,  an  overflow  near 
the  top  of  the  refuse  tank  for  discharging  the  clarified 
oil  to  the  drip  receiving  tank,  means  for  discharging  the 
oil  from  the  filter  to  the  drip  receiving  tank,  means  for 
discharging  the  clarified  oil  from  the  drip  receiving  tank 
to  the  reservoir,  means  for  withdrawing  the  impurities 
from  near  the  bottom  of  the  drip  receiving  tank  and 
discharging  them  into  the  refuse  tank,  and  means  for 
withdrawing  the  impurities  from  near  the  bottom  of  the 
refuse  tank. — E.  W.  L. 


Fats  ;  Hydrogenation  of - 


-.     C.  Ellis.     Fr.  Pat.  449,668, 
Oct."22,  1912.     Under  Int.  Conv..  Oct.  23.  1911. 

An  oil  containing  uusaturated  compounds  is  caused 
to  flow  continuously  through  a  long  conduit  containing 
a  suitable  catalytic  substance  (nickel,  copper,  iron, 
palladium,  etc.)  and  a  current  of  hydrogen,  or  a  gas 
(e.g  .  water-gas)  containing  hydrogen,  is  caused  to  flow 
through  the  conduit  in  an  opposite  direction,  in  con- 
tact with  the  oil.  The  conduit  is  provided  with  a 
heating  jacket,  which  is  divided  into  compartments 
by  transverse  partitions,  and  different  temperatures 
are  maintained  in  these  compartments.  By  this  method 
of  working,  the  fresh  oil  comes  in  contact  with  gas 
poor  in  hydrogen,  whilst  the  hydrogenation  is  com- 
pleted  by  gas  rich  in  hydrogen,  and  different  temper- 
atures mav  be  maintained  in  different  parts  of  the  conduit 
as  required  to  facilitate  hydrogenation.  In  the  conversion 
of  oleic  acid  or  olein  into  stearic  acid  or  stearin  respectively, 
for  instance,  by  means  of  nickel,  the  first  section  of  the 
conduit  is  heated  to  150°  ('..  the  intermediate  section  to 
165°  C.  and  the  last  section  to  180°  C— A.  8. 

Saturated  fatty  acids  and  their  glycerides  ;    Process  for  the 

manufacture    of .     Naamlooze    Vennootschap    Ant. 

Jurgens  Vereenigde  Pabrieken.  Ger,  Pit.  256,600, 
Jan.  27,  1911. 
In  the  conversion  of  unsaturated  fatty  acids  and  their 
glycerides  into  the  corresponding  saturated  compounds 
according  to  the  process  described  in  <!er.  Pat.  236,488 
the  palladium  or  palladium  hydroxide  used  as  hydrogen- 
carrier  mav  be  replaced  by  platinum  or  its  hydroxide,  or 
other  platinum  metals  or  mixtures  of  the  same.  lhc 
hydrogen-carrier  is  used  in  the  form  of  a  deposit  on  an 
inert  substance.  Suitable  inert  substances  are  mete* 
such  as   magnesium,   nickel  or  cobalt,  and   mat.  rials  con 

taining  oxides,  hydroxides,  carbonates,  tertiary  phosptaal 
sulphates,  silicates,  amorphous  silica,  powdered  carbon,  or 

cellulose.  —  A.  S. 

Lubricant     R.vanDatte.     Fr.  Pat.  140,1  9,4        ' 
<;,;kvsk  suitable   for   lubricating   at    temperatures  from 
-25°0  to  |  lso   c.  is  made  l»v  mixing  6i  parts  of  nyaro 
carbons' ( 'nH ,„  +  ..  3  parts  -f  caustic       Is    md  SO  parti 
of  the  compound  C,.  H,4Ot.     The  lubricant  jamixedwlt* 

animal  hair  and  used  in  I  grease  l">\        A     1  .  !< 
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Soap  in  the  form  of  tabid*  or  the  like  .     Midi  mi  M. 

C&etenhoh,  Cologne,  Germany.     U.S.    Pat.    1,057,981, 
April  1.  1911. 

Tabi.kts  readily  dissolving  an  made  by  adding  to 
"  dephlegmated  alkaline  soap  '"  at  least  an  equal  weight 
of  "dephlegmated  powdered  borax,"  and  a  small  quan- 
tity of  a  vegetable  oil  Hie  mixture  is  heated  to  the 
boiling  point  to  form  a  paste,  which  is  dried  and 
finely  powdered,  the  powder  being  compressed  in  moulds 
into  tablets,  "  whieh  immediately  disintegrate  tinder  liixht 
pressure  when  being  used." — B.  N. 


Calcium  ->oap.*  ;    Process  of  obtaining  fatti/  acids  from . 

<..    BotUro.      Kr.    Pat.  449.392.  Oct.    14.    1912.      Under 
Int.  t'onv..  Oat  20.  1911. 

Thk  soaps  obtained  in  the  saponification  of  oils  and  fats 
with  lime  are  decomposed  by  means  of  a  current  of  hot 
sulphur  dioxide  or  a  hot  solution  of  the  gas  at  the  ordinary 
or  increased  pressure  or  im  vacuo.  The  resulting  fatty 
acids  are  of  good  colour.  In  the  usual  process  of 
hydrolysis  with  sulphuric  acid,  the  nitrous  compounds 
always  present  in  the  hitter  attack  the  fatty  acids; 
I  -.-  dsw  to  this  cause  Is  obviated  by  the  present 
process,  and  the  glycerin  is  easily  extracted  from 
the  calcium  sulphite.  The  same  process  may  be  used 
for  the  treatment  of  the  soaps  of  any  other  metals, 
or  of  soaps  of  ammonia  or  organic  bases. — 0.  A.  M. 


.  <  containing  soluble  fluorides  ;     Manufacture  of . 

M.    rilmann.     Ger.    Pat.    256,886,    Feb.    25,    1912. 

A  rkution  mixture  of  silicofluorides  and  alkali  for  the 
production  of  a  soluble  fluoride  is  added  to  the  soap  during 
or  after  its  manufacture.  For  example,  a  silicofluoride 
may  be  added  to  the  fat.  and  the  latter  then  treated  with 
the  ri-qui-ite  quantity  of  alkali  and  converted  into  soap 
in  the  usual  wav. — A.  B. 


XIII.— PAINTS  ;     PIGMENTS  ;    VARNISHES  ; 
RESINS. 


Oil  of  turpentine  ;     Autoxidation   of 


A.    Blumann 


lions    of   organic    compounds  forming    emulsions    with 

Ligiiid     or     solid .     R.     Vidal.     Second 

Addition,  dated    Dee,    11.    1911,  to  Fr.   Pat.  445.053, 
July  H.   1911. 

Thk  organic  compounds  mentioned  in  the  principal  patent 
(this  .}..  1912.  1190).  and  also  "  liquid  chlorine  or  sulphur 
compound-  of  carbon,"  are  dissolved  in  aqueous  solutions 
of  alkali  compound*  of  castor  oils  containing  complex 
phenols,  men  a-  ragenol,  isoeugenol,  thymol,  carvacrol, 
iKeyhc  aldehyde  (see  also  this  J.,  1913",  150).  — T.  F.  B. 


Lubricant*  and  if"    mode  of  applying  the  same.     R,   van 
Datte,  Antwerp.     Kng.  Pat.  18,295,  Aug.  8,  1912. 

76*  of  1912  :  preceding.-  T.  V.  B. 

Is,  <n, d  wares  ;    Process  for  dissociating .     H. 

von  Bchdnthan,  Sehonel*  ignoi  to  herein.  Chem. 

Werl  ..    Chariottenburg,    Germany.     I'.S.    Pat, 

I. 066,4 ,:;:;.  April  B,  191*. 

I  ■:•  .     I'-     749     f   1912;    this  J.,  1912.  545.     T.  1'.  B. 


U     j/rod'i'i    and    method    of    lna  n  njai  t  u  i  i  ikj 

mm      B     Benedix,    Hamburg,   Germany.     Bng.    Pat. 

*  1 3.  July    13.    1912. 

M*^909of  1912  :   this  J..  1913.  ISO.      T.  P.  B. 


Soap,     Process  j>>r  maim'/  T   Anyon.     IV.    Pat. 

149,6*2  Oct    Jl.  1912.     Underlet.  ConT., Nor.  2, 1911. 

Bng  Pal   24,304  of  1911 ;  thi-  J.,  1912,9*6.-    T.F.B. 


Apparatus  for  combining  gase*    with   liquid  or   with   soft 

or  granular  TMtttft       Bog     Pat     B773.      See  \. 


and   ().    Zeitschel.      Ber.,    1913.   46,    1178-1198. 

A  sample  of  Greek  oil  of  turpentine  which  had  resinified  on 

exposure  to  the  air  showed  a  greatly  increased  optical 
act  ivity  and  specific  gravity,  and  had  a  b.pt.  above  200°  C, 
and  a  sweet  odour  recalling  that  of  celery.  It  reduced 
Fehling's  solution  and  ammoniacal  silver  solution  and  gave 
other  aldehydic  reactions,  which  supported  SchifFs 
conclusion  that  an  aldehyde,  Cl0H1(iO3,  was  present  in 
resinified  oil  of  turpentine  (Ber.,  1883,  16,  2010).  The 
reducing  body  separated  by  the  authors,  however,  had 
the  composition  C10H14O,  and  gave  the  reactions,  not  of 
an  aldehyde,  but  of  an  alicyclic  ketone.  It  melted  at 
6-5°  C,  boiled  at  227°  to  228°  C,  had  a  sp.  gr.  of  0-981  at 
15°  C,  and  ap=  -4-64-95  in  100  mm.  tube  at  18°  C.  and 
yielded  a  semicarbazone  crystallising  in  plates  melting  at 
208°  to  209°  C.  These  and  other  characteristics  showed 
that  it  was  identical  with  the  d-verbenone  isolated  by 
Kerschbaum  (this  J.,  1900,  686)  from  Spanish  verbena  oil. 
A  lasvo- rotatory  French  oil  of  turpentine  which  had  become 
oxidised  in  the  same  way  yielded  a  similar  compound. 
C10H14O,  which  was  identified  as  /-verbenone.  This 
yielded  a  semicarbazone  melting  at  185°  to  190°  C, 
and  had  a  sp.  gr.  of  0-9820  at  15°  C,  and  aD=  -  144°  in 
100  mm.  tube.  It  had  a  sweet  odour  of  celery.  An 
inactive  preparation  of  the  two  verbenones  was  obtained, 
and  this  yielded  a  semicarbazone  melting  at  180°  to 
181°  C— C.  A.  M. 

Turpentine  oil  obtained  direct  from  wood  by  destructive 
distillation  and  in  the  manufacture  of  cellulose  by  the 
soda  process.     Bergstrom.     See  Ilfl. 

Patents. 

Gold  pigment  ;    Process  of  making  .     J.  W.  Hasburg, 

Chicago,    111.     U.S.    Pat.    1,057,422,    April    1,    1913. 

An  alkali  hydroxide,  carbonate,  or  bicarbonate  is  added  to 
a  solution  of  gold  chloride,  precipitation  is  effected  by  the 
addition  of  a  metallic  salt,  the  precipitate  is  washed,  t  reated 
with  acid  to  dissolve  the  oxide  of  the  base  metal,  washed 
again,  dried,  and  mixed  with  a  flux  containing  lead 
borate. — 0.  R. 

Water  colours  ;    Process  of  manufacturing by  means  of 

kaolin  and  albmninoid  substances.     J.  Giband  and  0.  I. 
Bang.     Fr.  Pat.  449,204,  Oct.  2,  1912. 

THE  colouring  matter  is  mixed  with  albuminoid  substances) 
and  a  solvent  for  these  substances,  such  as  alkali  carbonates 
and  especially  a  mixture  {e.g.,  ammonium  sulphate  and 
powdered  lime)  which  gives  oft  ammonia  in  the  presence  of 
water. — ('.  A.  M. 

Turpentine-condenser.    J.   R.   Walker,  Jacksonville,  Fla. 

U.S.  Pat.  1,057,788,  April  1,  1913. 
THE  apparatus  consists  of  a  primary  water-cooled  coil 
connected  with  B  secondary  water-oooled  condenser;  tin 
latter  comprises  a  superimposed,  main  condensing  coir. 
partment  containing  a  number  of  horizontal  dome-Hha)>od 
baffle-plates,  surrounded  by  a  water-jacket,  a  cooling  tank 
being  disposed  below  t  he  main  condenser  compart  nicnt.  A 
water  jacket  surrounds  the  cooling  tank,  which  itself 
contains  a  central,  vertical  water  column  and  communicates 
with  an  external,  water  cooled    storage  reservoir.      <  >.  K. 

Plastic  com  pounds  or  compositions.      L.  Collardon.  London. 

Kng.   Pats.   1698  and    1599,  dan.  20,   1912. 
(1)  Coniikvsation   products  of  formaldehyde  with  phSDUl 
or  en-sol  arc  mechanically  mixed,  while  in  paste  like  form, 
with  cellulose  xanthate  or  Bulphohydrocellulose  or  both. 

and     tie      ma--     steamed     and     washed     to     remove   alkali 

and  sulphur  compounds.     Or  the  cellulose  xanthatc  may 
Ik-  steamed  and  washed  prior  to  its  incorporation  with  tl 
condensation  product.     A  small  amount  of  rosinouH  nptw 
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or  resins  or  both  may  also  be  introduced  to  render  the 
composition  more  elastic  and  flexible.  (2)  Products  suit- 
able for  electrical  insulation  and  similar  purposes  are 
obtained  by  mixing  cellulose  xanthate  or  sulphohydro- 
cellulose  with  a  small  proportion  of  resinous  rubber  so  as 
to  make  the  composition  waterproof  and  fairly  flexible. 
The  mixture  is  then  steamed  and  washed.  An  addition 
of  sulphur,  zino  oxide,  zinc  sulphide,  or  filling  materials 
may   be    made   to   the   other  ingredients  of  the  product. 

— C.  A.  M. 

Chlorinated  products  [artificial  resins]  from  fats,  oils  and 
ivaxes,  bahams  and  resins,  petroleum  and  its  distillates, 
paraffin,  mineral  wax,  and  montan  wax  ;   Preparation  of 

.     C.  F.  Boehringer  und  Sonne.     Ger.  Pat.  256.856. 

Nov.  19,  1910. 

The  material,  dissolved  or  suspended  in  carbon  tetra- 
chloride, is  treated  with  chlorine  until  the  product  con- 
tains at  least  30  per  cent,  of  chlorint  and  has  a  resinous 
character.  The  products  are  suitable  as  substitutes  for 
natural  resins. — A.  S. 

Rosin  soap  and  rosin  from  resinous  woods  ;   Preparation  of 

.     J.    Aktschourin.     Ger.    Pat.    257.015.   Jan.    12, 

1912. 

The  extraction  of  the  wood  with  alkali  and  the  subsequent 
decomposition  of  the  rosin  soap,  or  the  extraction  of  the 
wood  with  solvents  such  as  petroleum  spirit,  is  carried  out 
in  presence  of  reducing  agents  (sulphites,  hydrosulphite, 
or  sulphur  dioxide).  It  is  stated  that  in  presence  of  reduc- 
ing agents,  the  lignin  remains  in  a  form  insoluble  in  alkalis. 

— A.  S. 


Resin-wax  mixtures  ;    Preparation  of 


for  subsequent 


purification,  separation  into  their  constituents,  etc.  C. 
Melhardt.     Ger.  Pat.  257,060,  July  27,  1912. 

The  material  is  melted  in  water  or  a  neutral  aqueous 
solution  and  intimately  stirred  therewith  until  its  volume 
is  increased  to  many  times  the  original  value  whereby  the 
mass  is  brought  to  a  condition  ot  extremely  fine  sub- 
division. In  this  condition  it  is  treated  with  an  alkali 
carbonate  or  other  alkali  salt  capable  or  dissolving  the 
resin,  and  the  alkaline  resin  solution  recovered  by  lixivia- 
tion,  preferably  with  water. — A.  S. 

Amber  ;  Manufacture  of  a  mass  similar  to from  copal. 

J.  Bahret.     Ger.  Pat.  257,065,  Feb.  16,  1911. 

The  copal  is  dissolved  in  acetone,  and  after  addition  of 
colouring  matters  if  desired,  the  solution  is  heated  until 
the  acetone  is  expelled  and  the  residue  melts.  The  fused 
mass  is  pured  into  moulds  and  allowed  to  cool  therein  under 
pressure. — A.  S. 

Paints ;    Methods  of  producing  ready-mixed  .     F.  F. 

Bradley,  Chicago.  Eng.  Pat.  27,408,  Nov.  28,  1912. 
Under  Int.  Con  v.,  June  12,  1912. 

See  U.S.  Pat.  1,032,652  of  1912;  this  J.,  1912,  828.— T.F.B. 

Paint  for  protecting  iron,  wood,  and  similar  materials 
against  marine,  growths  or  animals.  M.  Rappard.  Fr. 
Pat.  449,195.  Oct.  9,  1912.  Under  Int.  Conv.,  Oct.  16, 
1911. 

See  Eng.  Pat.  22,802  of  1911  ;  this  J.,  1912,  347.—  T.  F.  B. 

Viscous  stringy  adhesive  substances  from  resins  or  resinous 
products  for  use  in  the  asphalt  industry  and  tin-  like  ; 

Process  for  making  .     J.  Goepper  and  O.  Geiger, 

Obertiirkheim,  Ge'rmanv.  Eng.  Pat.  17.532.  July  29, 
1912.  Addition  to  Eng".  Pat.  6019  of  1912.  dated  Sept. 
6.   1911. 

See  Addition  of  July  26,  1912,  to  Fr.  Pat.  434.065  of  1911; 
this  .].,  1913,  144.— T.  F.  B. 

Gums  and  resitis  ;  Process  and  apparatus  for  purifying . 

T.  G.  Tye.  Fr.  Pat.  449,176,  Oct,  9.  1912.  Under  Int. 
Conv.,   Dec.  8,   1911. 

SKBEng.  Pat.  27,579  of  1911  :  this  J..  1912,  651.— 'I'.  F.  B. 


Production  of  azo  colouring  matters  suitable  for  lakes.     Eng. 
Pat.  15.146.     See  IV. 


XIV.— INDIA-RUBBER  ;  GUTTA-PERCHA. 

Rubber ;     Insoluble    constituent    of    .     W.    Schmitz. 

Gummi-Zeit.,  1913,  27,  1085—1087,  1131—1133. 

The  author  discusses  the  work  of  Spence  on  the  insoluble 
constituent  ol  rubber  (this  J.,  1907,  1287),  and  points  out 
that,  while  Spence  suggested  multiplying  the  perc<>ntagc  of 
nitrogen  found,  by  the  factor  6-25,  to  give  the  percentage 
of  protein,  yet  the  highest  percentage  of  nitrogen  found  by 
him  was  5-4.  The  author  has  obtained  the  nitrogenous 
insoluble  constituent  by  treating  the  rubber  with  "  ptnta- 
line  "  (penta-chloroethane),  diluting  with  chloroform  and 
filtering.  The  insoluble  constituent  is  often  exceedingly 
finely  divided  and  in  order  to  obtain  an  absolutely  clear 
filtrate  it  is  necessary  to  regulate  the  time  of  heating  with 
"  pentaline  "  and  the  size  of  pores  of  the  filter  paper.  The 
product  thus  obtained  contained  about  15  per  cent,  of 
nitrogen  and  was  not  gdatmous  at  all.  The  colour  of  the 
rubber  did  not  appear  to  reside  wholly  in  the  insoluble 
constituent.  This  was  soluble  in  caustic  soda,  but  did  not 
give  the  usual  protein  tests.  The  author  considers  that 
centrifuging  is  an  unreliable  method  of  separating  the  insol- 
uble constituent  as  compared  with  careful  filtration  through 
paper,  but  agrees  that  the  usual  factor  of  6-25  is  probably 
fairly  accurate. — H.  E.  P. 

Behaviour  of  certain  unsaturated  acids  [and  oils  containing 
them]  with  selenious  acid.     Fokin.     <S'ee  XII. 

Patents. 

Rubber ;     Method   of   attaching to    7netals.     L.    Daft, 

Rutherford,  N.J.,  Assignor  to  Electro-Chemical  Rubber 
and  Manufacturing  Co.  U.S.  Pats.,  1,057,333  and 
1,057,334,  March  25,  1913. 

(1)The  article  to  which  the  rubber  is  to  be  attached 
is  electroplated  in  an  electrolyte  containing  several 
metals  of  which  one  is  arsenic,  or  of  which  two  are  arsenic 
and  copper,  or  of  which  three  are  arsenic,  copper  and 
zinc,  and  the  rubber  is  attached  to  the  surfaco  thus 
formed,  by  vulcanisation.  (2)  Other  complex  electrolytes 
used  for  the  purpose  may  contain  bismuth,  or  bismuth 
and  copper,  or  bismuth,  copper,  and  zinc ;  or  bismuth 
and  arsenic,  or  bismuth,  arsenic,  and  copper. — E.  VV.  L. 

Rubber  ;    Process  for  improving  the  lower  grades  of . 

The  Diamond  Rubber  Co.  Fr.  Pat.  448,974,  Aug.  12, 
1912. 

Lowek  grades  of  rubber  are  improved  in  quality  by 
treatment  with  the  alkali  metals  or  thoir  alkaline 
derivatives.  For  example:  (1)  100  parts  of  low-grade 
rubber,  containing  6  per  cent,  of  acetone-soluble  impurities 
are  mixed  on  the  masticating  rolls  with  sodium,  5  parts,  the 
rolls  being  maintained  at  a  temperature  of  60°— 70°  C. 
In  a  few  minutes  the  mass  begins  to  harden  and  ie  trans- 
formed into  a  very  tough  product  resembling  high-grade 
rubber,  which  does  not  stick  to  the  rolls  and  can  be 
manipulated  with  oase.  When  the  sodium  is  sufficiently 
distributed  throughout  tho  iiulss  it  is  pur.  aside  to 
"incubate"  for  24  hours  in  a  suitable  receptacle  at  a 
temperature  of  about  60°  C.  The  metal  i-  then  removed 
by  appropriate  treatment.  (2)  100  parti  of  •tacky" 
I'ontianae  rubber,  containing  20  per  cent,  of  eoeeone-sohlble 
products,  are  mixed  on  hot  rolls  with  sodium  hydroxide 
(fused  and  powdered)  8i  parts.  The  mass  i-  rapidly 
transformed  into  a  tough  product  of  superior  quality, 
which  is  easy  to  manipulate.  The  transformation  i- 
completed  by  "  mcubatin* "  (as  above)  at  about  '•"  I 
for  48  hours,  after  which  the  alkali  is  removed  bv  washing 
or    other    suitable    means.      (3)     KM!    part,    of    low   grade, 

tacky  rubber  are  dissolved  in  Too  put-  oi  xylene  and 
heated  with  sodium.  5  parte,  i>1  100"  C.  in  an  autoclave  for 
24  hrs..  the  ma-s  being  well  agitated  in  order  to  distribute 

the  -odium.      The  product  is  a  gelstinetN  mas-  from  which 
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the  >olvent  and  alkali  can  be  removed  by  suitable  means. 
and  which  yields  muler  this  treatment  a  tough  elastic 
substance  of  Boperior  quality.  In  the  ease  of  rubber 
containing  higfa  percentages  of  resins,  it  is  desirable  to 
remove  the  resins  from  the  rubber  before  treatment. 
The  products  obtained  by  this  process  are  much  less 
soluble  in  the  ordinary  solvents  than  the  parent  substances. 
They  vulcanise  readily  yielding  products  of  increased 
value.   - R  W.  L. 

Ruhlttr  :      Pkutic     compositions     and     object*     containing 

.  and  their  process  of  manufacture.      F.  E.  Barrows. 

ft.    Pat.   448,811,    Oct.    24,    1912.     Under  Int.   Conv.. 
(>.t,  30.  1811. 

Tin:  plastic  compositions  and  objects  are  obtained  by 
intimate  admixture  of  synthetic  rubber  (from  hy<lro- 
earbons  such  as  isoprene,  erythrene,  diisopropenyl  and 
other  substituted  erythrenes)  with  the  ordinary  com- 
pounding ingredients  of  rubber  manufacture,  and  by  the 
impregnation  of  fabrics  and  fibres  with  such  synthetic 
rubber.  The  method  adopted  is  to  mix  the  compounding 
ingredients,  or  to  saturato  the  fabrics  and  fibres  with 
the  hydrocarbons  before,  during,  or  after  polymerisation 
(but  before  the  liquid,  volatile  products  are  removed  by 
distillation).  By  this  means  a  very  intimate  admixture  is 
ensured,  and  such  masses  can  be  vulcanised  in  the  ordinary 
way  by  moans  of  sulphur  or  sulphur  chloride. — E.  W.  L. 

Caoutchouc  substances  and  process  of  making  same.  C. 
Harries,  Kiel,  Assignor  to  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  U.S.  Pat.  1,058,056. 
April  8.  1913. 

Skk  Eng.  Pat,  1125  of  1911  ;  this  J.,  1912,  241.— T.  F.  B. 
Process   for     preparing     2-3-dimethylbutadiene  (1.3).     Ger. 

Pat.  256.717.    See  XX. 

Process  for  prejxiring  isoprene  from  terpenic  hydrocarbons. 
Ger.   Pat.  267,640.     See  XX. 
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Tannin  and  the  synthesis  of  similar  substances.  HI. 
IltijttifJ"  "lar  compounds.  E.  Fischer  and  K.  Freuden- 
ber^.  B.T.,  1913.  46,  1116—1138.  (Sec  also  this  J., 
1912,503,  1043.) 

By  subjecting  an  acetone  solution  of  gallic  acid  in 
j.r--  BBM  of  alkali  to  the  action  of  phosgene,  with  exclusion 
of    air,    carbonylogallic    acid    (hydroxy-3-[oxomethylene- 

dioxy ]-4-5  benzoic     acid),     C0<Q)>(',H,(()H)C()OH,     is 

produced.  By  the  interaction  of  this  acid  and  tricarbo- 
methoxygalloyl  chloride  in  acetone  solution,  in  presence 
of  alkali,  and  with  cooling,  and  then  splitting  off  carbon 
dioxide  from  the  reaction  product  by  means  of  hydro- 
chloric acid,  "<  digallic  acid  is  obtained,  which  is  purified 
by  treatment,  with  animal  charcoal  and  re-crystallisation. 
It  form-  colourless  micro-copic  needle^  grouped  in 
agtrrej/atc  .      The    air  -dried     -ul»tance     loses     15 — 16     per 

of  water  on  drying  at  100'  C.  under  15  mm.  pressure 

ov<r   phosphorus    pentoxide.     The  anhydrous   substance 

ibout  271    (280   I    eorr.)  with  decomposition  and 

properties  ,ir»-   mts    -imilar  to  those  of  the  compound 

prepared  earlier  and  considered  to  be  probably  p-cugallic 

:   (this  J.,   1811,    122*),   hut  differ  in  many  respect 

from    thOM   of    t.  lied    /«  dij/allic    acid    prepared    by 

•  tin  ft  In-  .1.,  1810,  440). 
Kxpenm<  nt    on  the  preparation  of  ul>stancos  of  very 
hitrh  molecular   weights   have  slso   l*-cn  continued,  anil 
ting  from  p-iodopbenybnsJtosazone  (from  maltosone 

and  /;  jodophenylhydrazinc),  the  authors  have  succeeded 
by      methods      -  imilar     10      tho  I      de  Bribed      previously, 

in  hepta-(tri benzoyl  gauoyl}-p-iodophenyl- 

malto-ri/one.  t'.,,,!!,,1*  .N,I,.   intb   ■>    molecular  weight 
1021       \    3 


Tannin  ;    A  new  synthetic 


-.     E.  Stiasnv.     Collegium, 
1913,   142—145. 

If  that  view  of  the  tanning  process  be  correct  according 
to  which  the  semi-colloidal  tannin  is  primarily  adsorlvd  by 
the  hide  and  then  undergoes  secondary  changes  on  the 
hide  fibre  without  actually  combining  with  it,  then  an 
artificial  tannin  must  be  similar  in  physical  properties 
and  especially  in  its  semi-colloidal  character,  as  well  as  in 
chemical  constitution  to  the  natural  product.  By  the 
action  of  formaldehyde  on  phenolic  substances,  in  an  acid 
solution,  under  such  conditions  that  only  water-soluble 
products  are  produced,  substances  (artificial  tannins)  are 
obtained  containing  a  carbon  bridge  combining  two 
phenolic  nuclei,  i.e.,  the  same  structure  as  is  probably 
present  in  some  of  the  natural  catechol  tannins.  The 
following  method  of  working  (Austrian  Pat.  58,405)  is 
given  as  an  example  :  A  phenol,  e.g.,  crude  cresylic  acid, 
is  heated  with  the  equivalent  amount  of  sulphuric  acid 
for  a  few  hours  to  100° — 120°  O,  cooled,  and  formaldehyde 
added  slowly,  while  cooling  and  stirring,  in  the  proportion 
of  1  mol.  of  formaldehyde  to  2  mols.  of  phenol.  The 
resulting  product  is  of  a  pasty  nature  and  after  neutralising 
the  free  mineral  acid  forms  the  synthetic  tannin  "  Neradol." 
The  product  is  easily  and  completely  soluble  in  water  and 
its  semi-colloidal  character  is  seen  in  dialytic  experiments 
and  by  its  non-crystallising  nature.  Gelatin  solutions 
and  lead  salts  yield  a  precipitate  and  ferric  salts,  a  blue 
colour  with  it.  It  resembles  wood-pulp  extract  in  giving 
a  precipitate  by  the  Procter-Hirst  aniline  hydrochloride 
test,  but  contains  no  trace  of  lignin  matter.  It  may  be 
distinguished  from  wood-pulp  extract  by  the  following 
test.  One  or  two  drops  of  a  1  per  cent,  alum  solution  and 
about  5  grms.  of  solid  ammonium  acetate  are  added  to 
10  c.c.  of  a  5  per  cent,  solution  of  the  doubtful  extract. 
"  Neradol "  remains  clear  even  after  24  hours'  standing 
while  mixtures  of  "  Neradol "  and  wood-pulp  give  a 
precipitate  which,  in  the  case  of  a  small  quantity  of  the 
latter  being  present,  takes  a  few  hours'  standing  to  become 
distinct  and  flocculent.  In  the  gravimetric  estimation  of 
"  Neradol,"  the  total  soluble  matter  must  be  dried  below 
100°  C.  in  a  vacuum,  as  decomposition  takes  place  at 
100°— 105°  C.  "Neradol"  produces  a  perfectly  white 
leather  and  when  used  in  combination  with  other  tanning 
materials  (vegetable  or  chrome)  has  a  brightening  and 
bleaching  effect. — D.  J.  L. 

Caesalpinia    digyna.     T.    A.    Faust.     J.    Amer.    Leather 
Chem.  Assoc,  1913,  8,  154—158. 

Caesalpinia  digyna  is  a  bush  growing  wild  in  Burma  and 
yields  tannin-bearing  pods  known  commercially  as  Tari 
pods  which  belong  to  the  same  class  as  divi  divi  and 
algarobilla.  The  pods  are  dark-brown  in  colour,  almost 
round,  about  £  in.  diam..  and  generally  contain  one  or  two 
large  brown  seeds.  The  pod  cases  are  thin  and  contain 
practically  all  the  tannin,  which  may  be  present  to  the 
extent  of  as  much  as  60  per  cent.  The  leather  produced 
by  the  material  is  equal  in  colour  to  that  made  from  the 
best  sumac.  The"  cultivation  of  the  plant  is  easy  and,  if 
undertaken,  would  no  doubt  prove  successful.  In  samples 
examined  by  the  author,  the  entire  pods  contained  :  Total 
extract,  600  ;  soluble  solids,  57-2  ;  non-tannins,  200  ; 
and  tannin,  37-3  per  cent.;  whilst  the  pod  eases  con- 
tained: total  extract,  63-4;  soluble  solids,  610;  non- 
tannins,  18-4  ;  and  tannin,  42-6  per  cent.  Colour  tests 
on  sheepskin  were  made  with  both  solutions  ;  the  former 
did  not  give  a  uniform  colour  owing  no  doubt  to  the  oil 
in  the  beans,  but  the  latter  gave  leather  of  a  light  uniform 
colour.  After  rough  grinding  and  separation  of  the  dust, 
fibrous  matter  and  beans,  the  following  proportions  of 
each  with  their  tannin  content  were  found.  Dust,  46-1  psf 
cent,  with  46  6  per  cent,  of  tannin  ;  Inans  161  per  cent, 
with  10-3  per  cent,  of  tannin,  and  fibrous  matter  37-7  per 
(i nt.  with  18-6  per  cent,  of  tannin.  On  extraction  with 
petroleum  ether  the  l>eans  yielded  2-56  per  cent,  of  oil 
which  difl  not  confirm  the  results  of  other  investigators, 
who  have  found  25—30  per  cent.  The  light  colour  of 
leather  tanned  with  the  material  was  very  little  darkened 
by  exposure  to  light  for  four  weeks  in  which  respect  the 
material  shows  an  advantage  over  allied  products  of  the 
same    class.     The    material    should     !*■     of    considerable 
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commercial  value  but  it  would  not  be  profitable  for  the 
tanner  to  separate  the  beans.  The  pods,  however,  could 
be  leached  whole  as  the  tannin  in  the  cases  is  extracted 
very  rapidly  and  the  oil  in  the  bean  would  not  be  removed. 
The  material  could  be  obtained  at  about  £9  10s.  per  short 
ton,  which  price  compares  favourably  with  that  of  other 
materials  of  the  same  tannin  strength. — D.  J.  L. 


to  a  water  content  of  14-5  per  cent,  and  analyses  made  by 
the  shake  method  : — 


Skins  for  colour  testing  ;    New  method  of  preparing . 

P.    M.   Armstrong.     J.    Amer.    Leather  Chem.    Assoc. 
1913.  8.  159—161. 

Skivers  are  taken  directly  fom  the  lime,  cut  into  pieces 
of  the  desired  size  for  the  tests  and  shaken  with  a  01  per 
cent,  solution  of  ammonium  chloride.  The  solution 
should  be  alkaline  to  methyl  red  but  not  to  phenolphthalein 
and  there  should  be  at  least  one  litre  for  each  square  foot 
of  skin.  If  the  solution  becomes  slightly  alkaline  to  phenol- 
phthalein, a  few  drops  of  dilute  hydrochloric  acid  are  added, 
but  not  enough  to  make  the  solution  more  than  faintly  acid 
to  methyl  red.  After  standing  overnight  the  skin  is 
washed  with  warm  water  until  free  from  chlorides.  The 
skivers  are  then  transferred  to  two  changes  of  alcohol  and 
finally  two  changes  of  ether.  The  pieces  arc  kept  in  ether 
or  dried  in  a  vacuum  but  in  the  latter  case  are  soaked 
again  in  ether  before  use.  To  make  a  colour  test  a  "  ten 
degree  liquor  "  (sp.  gr.  1-010)  is  warmed  to  110°  F.  (43° C.) 
and  the  skiver  piece  placed  direct  in  it  from  the  ether.  In 
ten  or  fifteen  minutes  the  skiver  will  be  tanned  on  the 
grain  but,  if  it  is  to  be  tanned  through,  a  longer  time  must 
be  taken.  The  skin  is  then  rinsed  in  warm  water,  oiled 
lightly  on  the  grain  with  cod  oii  and  tacked  out  to  dry. 

— D.  J.  L. 


Sugar  content  of  vegetable  tanning  materials  and  extracts. 
J.  Paessler.  Ledertechn.  Rundschau,  1912.  Nos.  46 — 
48.  Collegium.  1913,  88.  156—160.  (See  also  this  J.. 
1912,  736.) 

Andreasch  was  the  first  to  show  the  importance  of  di-sac- 
charides as  "acid  formers"  in  the  fermentation  of  tan- 
liquors  and  estimated  mono-  and  di-saccharides  together 
by  inverting  the  latter,  calling  the  result  "  glucose  content." 
Experiments  were  carried  out  at  the  Freiberg  Versuchs- 
anstalt  to  determine  the  content  of  mono-  and  di-sac- 
charides in  the  principal  tanning  materials,  both  the  filter 
and  shake  method  being  used.  Von  Schroeder's  method 
(this  J.,  1894,  1101,  1227)  was  used  for  determining  the 
sugar,  and  it  was  found  necessary  that  all  tannins  should 
be  removed  before  heating  with  Fehling's  solution  and 
that  this  heating  should  continue  for  exactly  30  minutes. 
Monosaccharides  are  not  the  only  "  acid-formers  "  and 
this  term  must  also  include  di-saccharides  and  the  total 
soluble  non-tannins.  Acetic  acid  is  produced  from  the 
sugars  and  lactic  acid  partly  from  the  sugars  and  partly 
from  the  other  fermentable  non-tannins.  The  following 
results  were  obtained  by  the  shake  method,  the  amounts 
being  calculated  for  100  parts  of  tannin  : — 


Non- 

Mono- 

Di- 

Total 

tannins. 

saccharides 

saccharides 

sugars. 

Pine-bark 

93 

83 

14 

47 

Oak-bark    

74 

30 

0 

30 

Sumach 

74 

17 

■> 

19 

Myrabolans,    . 

49 

18 

0 

18 

(seeded) 

Myrabolans     .... 

48 

17 

0 

17 

Dm-divi  . . . 

.">."> 

11 

4 

15 

Mimosa-bark    .  . . 

39 

(i-0 

8-:. 

I  I  5 

Valonia   . 

49 

12 

0 

12 

Trillo  .... 

44 

7-:> 

15 

9 

Mallet   hark    . 

29 

3-5 

a 

.v.", 

Mangrove  bark. 

30 

Q 

1 

3 

Quebracho  wood. 

14 

l 

1 

o 

The  ratio  tannins  :  non-tannins  was  lower  in  manu- 
factured products  than  in  laboratory  extracts,  the  longer 
boiling  in  commercial  extraction  probably  causing  the 
solution  of  some  of  the  more  difficultly  soluble  non-tannins. 
The  following  results  were  obtained  with  chestnut  wood 
extracted  at  different  pressures,  the  results  being  calculated 


Pressure   in   atmos- 
pheres   

1 

11-2 
3-4 

3 
1 

u -a 

4  3 

3 

2 

10-7 
5-9 

4 

10-9 
71 

5 

1 

9-6 
11 '5 

7 

1 

/•6 
171 

Duration  of  extraction 

in  hours    

Tannin  (per  cent.)  . . 
Non-tannins 

The  tannins  are  diminished  by  increase  of  pressure  or 
duration  of  boiling,  but  not  so  rapidly  as  the  non-tannins 
increase,  and  though  the  total  soluble  matter  in  the  extract 
increases,  the  value  becomes  less.  Samples  of  chestnut  - 
wood  extract  adulterated  with  molasses  showed  a  high  di- 
saccharide  content  with  a  normal  mono-saccharide  content. 
The  influence  of  pressure  and  duration  of  extraction  on 
the  composition  of  oak-wood  extract  is  shown  in  the 
following  table  :■ — 


Pressure  in  atmospheres  .  . . 
Duration  of   extraction   (in 

hours)    

Tannin  (per  cent.) .... 

1 

71 
3-9 

3 

1 

7-0 

5-4 

3 

o 

7-1 
7-5 

5 

1 

6-4 
11-9 

7 

1 

4-4 
20- 1 

Pressures  up  to  three  atmospheres  and  boiling  for  not 
more  than  two  hours  does  not  lower  the  value  of  an  oak- 
wood  extract.  Quebracho  extracts  are  not  so  sensitive 
as  oak-wood  and  chestnut -extracts  to  alterations  in 
pressure  during  extraction. — D.  J.  L. 

Patents. 

Bating  with  extract  of  pancreas  in  combination  with  acids  ; 

Method  of .     Rohm  und  Haas.     Fr.  Pat.  449,416, 

Dec.  22,  1911. 

Boric  acid  is  used  as  deliming  agent,  in  artificial  bates  con- 
taining extract  of  pancreas. — D.  J.  L. 


Leather  ;      A  rtificial 


M.     Chaumont.     Fr.      Pat. 


449,554,   Oct.    18,   1912. 

A  thick  and  resistant  material,  such  as  cloth,  is  saturated 
with  gelatin,  which  is  rendered  impermeable  and  imputres- 
ciblo  by  treatment  with  alum,  ferric  chloride,  potassium 
bichromate  or  formaldehyde.  The  grain  surface  of 
leather  is  imitated  by  covering  the  surface  with  a  thin 
skiver  or  vegetable  parchment  and  the  whole  incorporated 
by  pressing,  graining,  etc. — D.  J.  L. 

Leather  ;  Process  for  impregnating .     K.  L.  F  Friede- 

mann.     Ger.  Pat.  257,236,  Jan.  23,  1912. 

The  oxidation  products  of  linseed  oil  are  dissolved  with 
concentrated  acetic  acid,  the  acid  is  evaporated  oil,  the 
residue  dissolved  in  a  solvent  (e.g.,  alcohol)  and  the  leather 
treated  with  this  solution. — A.  S. 

Glue  manufacture;    Preparation  of  chrome-tanned  leather 
for—.      W.  Prager.     Ger.  Pat,  257,286,  June  15,  1912. 

The  leather  waste  is  de-tanned  by  heating  with  solutions 
of  acid  salts  at  temperatures  below  thai  at  which  con- 
version into  glue  takes  place. — A.  S. 

Cooling  coaguUMe  liquids  ntch  as  gelatin  and  it*  rquiva- 

lents  ;    Machine  for and  for  cutting  th<»'  afUr  th<ir 

coagulation.     M.  Kind.     Fr.  Pat.  45(1,027.  Oct    30.  1912. 
Under  Int.  Con  v..  Nov.   2,    1911. 

See  Eng.  Pat.  24,838  of  1912  ;   this  J.,  1913,  438.— T,  K.  B. 


XVI.     SOILS  ;    FERTILISERS. 

Soil  ;    Effect  of  partial  sterilisation  of  - on  //»    /" 

duction  of  plant  food.     II.  Limitation  of  bacterial  numbir* 
in  normal  soils  and  its  consequence*.      E.  J.  Russell  and 

H.  B.  Hutchinson.     J.  Agric  Xci..  1913,  5.  LAS     221. 

Tmk  conclusions  reached  previously    (this  .1..    1911.     171  : 
1912,  1045)  have  been  confirmed  and  extended.      Pcsidos 
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bacteria  the  .-oil  contain-  another  group  of  Organisms, 
provisionally  identified  us  protozoa,  whieh  are  detrimental 
to  bacteria  ;  they  multijdy  more  slowly  and  have  a  lower 
power  of  resistance  to  heat  and  antiseptics,  henee  the 
Dumber  of  bacteria  present  in  the  .-oil  is  not  a 
simple  function  of  the  temperature,  moisture  content  and 
other  conditions.  Indeed,  it  often  has  no  connection 
with  these  factor-,  but  depends  on  the  difference  in  activity 
of  the  bacteria  and  the  protozoa.  In  partially  sterilised 
soil  only  the  bacteria  are  left.  In  such  soil  bacterial 
multiplication  is  favoured  by  an  increase  of  temperature 
or  by  variations  in  the  moisture  content  in  the  normal 
manner.  The  protozoa  are  killed  by  any  antiseptic  vapour 
or  by  beating  the  soil  at  55° — 60°  C.  ;  they  suffer  consider- 
ably at  40°  C  and  their  activity  is  depressed  on  cooling 
the  soil  to  low  temperatures.  Sterilisation  by  volatile 
antiseptics  causes  an  increase  in  the  rate  of  ammonia 
production  until  a  certain  amount  has  accumulated, 
when  the  rate  falls.  Sterilisation  by  heat  effects 
a  decomposition  of  the  organic  matter  and  simplifies  the 
bacterial  flora  by  exterminating  some  of  the  varieties. 
These  effects  become  more  pronounced  as  the  temperature 
at  which  sterilisation  is  effected  is  raised.  Maximum 
bacterial  numbers  are  found  in  soils  which  have  been 
heated  to  the  minimum  temperature  necessary  to  kill  the 
protozoa  (about  60c  C.)  :  the  number  then  corresponds 
with  that  present  in  soils  sterilised  by  means  of  antiseptics. 
In  soils  heated  to  100°  (.'.  although  the  number  of  bacteria 
is  at  a  minimum  the  decomposition  effected  is  at  a  maxi- 
mum. The  addition  of  un-terilised  soil  to  partially 
treated  soil  leads  to  an  increase  in  bacterial  numbers  and 
a  still  further  production  of  ammonia  and  nitrate  unless 
too  large  a  quantity  of  these  substances  is  already  present. 
But  the  subsequent  depression  in  bacterial  numbers  con- 
sequent on  the  development  of  the  protozoa  is  generally 
without  effect  on  the  rate  of  decomposition,  apparently 
because  it  docs  not  set  in  until  too  late. — E.  F.  A. 


Patent. 


A.    J.    Boult, 


Superphosphate-*  ;     Manufacture,    of   — 

London.     From    T.    L.    Willson,    Ottawa.     Eng.    Pat. 
r.'..V72.  Aug.  27,  1912. 

See  U.S.Pat.  1,040,081  of  1912  ;  this  J., 1912, 104(5.— T.F.B. 


XVII.— SUGARS  ;   STARCHES;   GUMS. 


Reducing  ntgart i;    Behaviour  of 


factory.     H.      Pellet.     Intern.      Sugar     J.,       1913,     15, 
171  —  17.- 

It  has  been  repeatedly  stated  that  in  the  cane  sugar  factory 
the  amount  of  reducing  su»ars  in  the  syrups  (thick- juices) 
is  less  than  in  the  juice  before  concentration  ;  and  the 
d«-t ruction  of  the  reducing  sugars  during  evaporation  has 
been  stated  to  amount  to  30—60  per  cent,  of  the  quantity 
originally  present.  After  long  investigations  carried  out 
in  factories  operating  different  methods  of  clarification, 
the  author  states  that  this  is  never  so  (except,  of  course, 
when  the  carbonatation  process  is  employed).  In  careful 
working  the  reducing  sugars  arc  practically  the  same 
before  and  after  concentration,  although  when  evaporation 
i-  -low,  and  the  contents  of  the  effect  too  acid,  there  may 
may  be  an  imiHMSO  Results  indicating  the  destruction  of 
reducing  sugars  during  concentration  have  been  probably 

due  to  faulty  methods  of  analysis,  the  juice  and  -yrup  not 

bein;.'  diluted  to  the  same  point,  and  basic  instead  of  norma  I 
]<-ad  acetate  Deed  for  defecation.  In  a  special  series  of 
experiments   made  during  the    1911    and    1912   leasons  at 

Pekalongau  (Java),  following  the  direction-  prescribed  by 
the  author,  the  following  {<   results  for  the  glucose 

ratio  were  obtained  for  ('/)  raw  juice,  "<)  clarified  juice,  arid 
(c)  syrup;  1911  (a)  6-60,  (6)  6-10,  (e)  6-20  j  1912  (a)  8-90, 
(>,)  8-80,  (<-)  8-70.  While  in  the  beet  sugar  factory  the 
quotient  of  purity  of  the  different  products,  that  of  the 
-ulphitcd     '  lanti<-d    juice    for    example,    varies    very    little 

throughout  the  campaign,  thi-  i-  by  do  neans  so  in  the 
easss  suaar-hoose,  for  which  the  following  '..vine-  f. »r  (a) 

the  purity,  and  th)  the  ghtOOM  ratio  are  re|,re-enta  l.i  ve  ; 
comme;  .f  the  rnmprsjTl  (a)  83,  (b)  4-4  ;    middle  <,| 


in  the  cam  sugar 


the  campaign  (a)  86,  (6)  3-9  ;  and  end  of  campaign  (a)  77; 
(b)  6 — 7.  Those  largo  variations  are  due  to  the  differences 
in  the  cane  worked,  its  degroo  of  maturity,  the  time 
elapsing  between  cutting  and  crushing,  and  the  length 
of  the  season. — J.  P.  0. 


Tragacanth ;    Te&ting 


H.  R.  Jensen.     Ch 


em. 


and 
Drug.,  1913,  82,  570. 

Attention  is  called  to  the  tests  proposed  by  Payet  (this 
J.,  1906,  92)  for  the  presence  of  acacia  gum  in  admixture 
with  tragacanth,  based  upon  the  fact  that  acacia  gums 
give  indications  of  oxydaso  content  while  the  finest 
grades  of  Syrian  flake  tragacanth  do  not ;  the  author, 
however,  finds  that  "  cruder  samples "  of  tragacanth 
give  indications  of  the  presence  of  oxydase  in  these  tests. 
Among  the  adulterants  of  true  tragacanth  are  the  Indian 
gums  derived  from  Vochlospermum  Gossypium  and 
Sterculia  urens  which  give  no  indications  of  oxydase, 
but  the  presence  ot  these  gums  may  be  detected  by  the 
stringy  nature  of  the  "  borax  jelly  "  or  more  certainly 
by  the  yield  of  acetic  acid  (on  distillation  after  treatment 
with  phosphoric  acid)  which  is  about  seven  times  as  great 
as  that  from  true  tragacanth.  The  saponification  value — 
determined  by  boiling  1-5  grms.  of  the  gum  ground  to 
very  fine  powder  (90  or  160)  with  30  c.c.  of  N/2  alcoholic 
potash  for  1  hour — also  affords  useful  information  ; 
acacia  gum  gave  a  saponification  value  of  about  10 
(calculated  on  dry  gum) ;  four  samples  of  true  tragacanth 
of  finest  quality  gave  saponification  values  from  139-5  to 
186  and  negative  results  in  oxydase  tests,  while  eight 
samples  of  second  quality  gave  figures  varying  from 
60  to  109-5  and  positive  results  in  the  oxydase  tests. 
The  results  of  the  tests  with  the  lower  grades  seem 
to  show  the  possibility  of  the  presence  of  foreign  gums, 
and  this  method  of  investigation  should  prove  of  value 
in  the  examination  of  ground  gums  and  mixtures. — R.  G.  P. 

Patents. 

Starch  ;  Process  of  treating  amylaceous  material/)  to  separate 

the .     Soc.    Francaise    des    Distilleries    de    l'lndo- 

Chine.     Fr.  Pat.  449,155,  Dec.  16,  1911. 

The  amylaceous  material  is  subjected  to  the  action  of 
some  organism  capable  of  disintegrating  the  intercellular 
membranes  which  enclose  the  starch.  Thus,  raw  rice  is 
moistened  with  water  at  50°  C.  and  seeded  with  the  spores 
of  a  mucor  called  Mucor  Boulardii  which  occurs  on  rice 
and  most  cereals.  The  mass  is  stirred  and  sprayed  with 
water  as  required,  the  temperature  being  maintained 
at  say  50° — 60°  C.  Under  these  conditions,  the  mucor 
at  once  gains  the  upper  hand  and  prevents  the  injurious 
action  of  other  organisms.  After  the  lapse  of  20 — 24 
hours  the  process  is  complete.  The  product  is  extremely 
friable  and  the  starch  which  it  contains  can  be  very 
easily  separated. — L.  E. 

Gum  or  mucilage  from  carob  seeds  ;  Process  for  manufactur- 
ing   .     A.  Pinel.     Second  Addition,  dated  Dec.  22, 

1911,  to  Fr.  Pat.  443,275.  July  10,  1911  (this  J.,  1912, 
1002,  1089). 

After  the  seeds  have  been  freed  from  husks,  macerated, 
powflered,  and  washed  as  described  in  the  principal 
patent,  the  product  is  made  i.ito  a  paste,  not  with  water, 
but  with  a  solution  of  a  neutral  salt  such  as  the  sulphate 
or  chloride  of  an  alkali  or  alkaline  earth  metal,  or  the 
drained  or  pressed  product  is  treated  with  the  dry  neutral 
salt  mixed  with  the  necessary  sugars.  The  object  of  thin 
modified  treatment  is  to  facilitate  the  thinning  and 
solution  of  the  paste. — L.  E. 

Saturation     apparatus    used    in    sugar  factories;     Oat- 
distributing  lubes  for .    H.  Midler.   Fr.  Pat.  449,764. 

Sept.   7,    1912. 

BssGer.  Tat.  253,115  of  1912  ;  this  J.,  1913, 102.— T.  P.  B. 


Gums  ;      Process 
"  insoluble  " 


for 


preparing    solutions    of    ao-caOsd 

lv        Sieferl -Schwab.       Fr.        Pat. 
449,619.   O.t.   21,    1912.     Under  Int.   Conv.,  Nov.   23, 
1911. 
See  Bnf.  Pat.  23,629  of  1912  ;  this  J.,  1913,  302.—  T.  F.  B. 
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XVin.— FERMENTATION  INDUSTRIES. 

Wines ;     A  ferment   producing  bitterness   in 


E. 
Voisenet.  Comptes  rend.,  1913. 156,  1181— 1182.  (See 
this  J.,  1911,  1026.) 

The  ferment  in  wines  producing  bitterness  (amerhime) 
is  due  to  a  specific  organism  styled  Bac.  amaracrylus. 
Portions  of  the  culture  were  placed  in  various  wines  and  it 
was  found  that,  whenever  development  oi  the  organism 
took  place,  acrolein  was  formed  in  the  wine.  Amongst 
the  substances  produced  by  its  action  on  glycerol,  there 
arc,  besides  acrolein,  an  unstable  aldehyde,  carbon 
dioxide,  hydrogen,  ethyl  alcohol,  formic,  acetic,  acrylic, 
and  possibly  caprylic  acids,  also  lactic  and  succinic  acids. 
Mannitol  and  the  sugars  are  rapidly  attacked.  The 
action  on  dextrin  is  only  moderate,  whilst  erythritol, 
dulcitol  and  starch  are  unattacked.  Sucrose,  lactose, 
maltose,  dextrose,  lsevulose  and  galactose  are  completely 
fermented  in  the  presence  of  calcium  carbonate,  without 
simultaneous  hydrolysis,  and  without  the  tormation  of 
acrolein. — F.  Shdn. 


Lactic     acid ;      Alcoholic    fermentation     of 


-.     Maze. 
Comptes  rend.,  1913,  156,   1101—1104. 

The  author  has  studied  the  fermentation  of  lactic  acid 
by  a  film-forming,  motile  bacillus,  capable  of  fermenting 
sugars  and  polyhydric  alcohols,  and  resembling  physiologi- 
cally the  Bac.  eihacetosuccinicus  of  P.  Frankland  (this  J., 
1892,  449).  When  grown  in  mineral  nutrient  liquids 
containing  lactic  acid,  it  produces  acetic  and  formic 
acids  and  very  small  quantities  of  alcohol.  From  the 
numerical  results  obtained,  the  author  concludes  that  the 
following  two  parallel  reactions  occur  :  (1)  C3H,-03  +  0  = 
CHj-COOH+H-COOH,  and  (2)  C3Hfi03  =  C2H5OH+C02, 
and  that  the  alcohol  is  mainly  further  oxidised  to  acetic 
acid,  for  the  proportion  of  the  latter  to  formic  acid  is 
much  higher  than  corresponds  to  equation  (1).  The 
bacillus  grows  well  in  mineral  nutrient  media  containing 
alcohol,  and  then  produces  small  quantities  of  acetic 
acid  but  no  formic  acid. — J.  H.  L. 


Patents. 
Yeast  ;  Process  for  the  manufacture  of 


-.     J.  A.  Licbert, 
Vienna.     Eng.    Pat.    7272,    March   25,    1912. 

Five  kilos,  of  rye  flour  and  5  kilos,  of  potato  flour  (or 
potatoes)  are  stirred  into  an  approximately  saturated 
solution  of  20  kilos,  of  unrefined  sugar  in  warm  water. 
and  the  mash  is  cooled  to  30°  C.  100  kilos,  of  mother 
yeast  from  a  preceding  fermentation,  and  70  kilos,  of 
commercial  pressed  yeast  or  pressed  beer  yeast  are 
successively  stirred  into  the  mash,  and  fermentation  is 
allowed  to  proceed  until  the  yeast  is  fully  developed. 
200  kilos,  of  mother  yeast  are  thus  produced  :  one-halt 
is  retained  for  use,  whilst  the  remainder  is  added,  in 
successive  portions  of  70  and  30  kilos,  to  a  fresh  mash, 
a  further  addition  of  70  kilos,  of  commereial  pressed 
yeast  then  being  made. — L.  E. 

Hops  ;    Process  for  the  complete  extraction  of especially 

in  the  manufacture  of  beer.  Maschinenfabr.  F.  Weigel 
Nacht.  A.-G.  Fr.  Pat.  448,989,  Sept.  26.  1912. 
Under  Int.  Conv.,  Sept.  13  and  21,  1912. 

A  mixture  of  hops  and  primary  wort  or  last  runnings  or 
water  is  heated  to  boiling  in  a  steam-jacketed  vessel,  at 
first  under  ordinary  pressure,  and  subsequently  under  a 
pressure  corresponding  to  a  temperature  of  1 15? — 120°  C. 
(239°— 248°  F. ).  With  this  pressure  still  maintained  in  the 
vessel,  the  mixture  is  pumped  into  the  copper.  The  sudden 
decrease  of  the  external  pressure  on  the  hops  as  they  are 
introduced  into  the  copper,  ruptures  the  cellular  tissues 
but  does  not  otherwise  disintegrate  the  hops  ;  a  thorough 
extraction  of  the  bitter  substances  is  thus  insured  without 
affecting  the  efficiency  of  the  hops  as  a  Biter  bed.  Alterna- 
tively, after  the  mixture  of  hops  and  liquid  lias  been 
boiled  under  ordinary  pressure  for  a  suitable  time,  emu 
pressed  gas  may  be  introduced  into  the  vessel  so  that  the 
hops  are  subjected  to  increased  pressure  without  increase 
of  temperature.       Or,   the     hops     may    lie    boiled     under 


ordinary  pressure  and  then  introduced  into  a  partially 
exhausted  vessel. — L.  E. 

Glycerin  ;    Xew  process  for  extracting from  distillery 

rinasses.     E.    A.    Barbet.     Fr.    Pat.    449,961,    Jan.    6, 
1912. 

The  distillation  of  concentrated  vinasse  under  ordinary 
pressure  for  the  recovery  of  glycerin  is  attended  with 
troublesome  frothing,  and  owing  to  the  high  temperature, 
the  nitrogenous  organic  matter  decomposes  and  the 
glycerin  is  rendered  very  impure.  According  to  the 
present  invention,  the  concentrated  vinasse  is  incorporated 
with  a  mixture  of  calcined  plaster  and  some  inert  powder 
or  with  a  mixture  of  lime  and  kieselguhr.  The  mass, 
dried  in  an  oven  if  necessary,  is  broken  into  small  pieces 
and  then  packed  in  an  iron  vessel  having  a  perforated 
bottom,  which  is  placed  in  a  still  connected  with  an  air- 
pump  and  heated  by  hot  air  or  steam  to  200° — 240°  C. 
When  the  temperature  of  the  still  has  been  raised  to 
about  200°  C,  the  supply  of  hot  air  is  restricted,  distillation 
being  conducted  under  a  reduced  pressure  which  should 
be  as  low  as  60 — 110  mm.  at  the  end  of  the  operation. 
The  distillation  residue  constitutes  an  excellent  fertiliser. 
The  crude  glycerin  obtained  is  purified  by  distillation  in 
steam  under  ordinary  pressure,  any  ammonia  or  acetic 
acid  which  it  may  contain  being  recovered  at  the  same 
time. — L.  E. 

Fermented   malt   beverages  ;    Manufacture   of .     A.    J. 

Boult,  London.     From  Wahl-Henius  Institute  ol  Fer- 
mentology,  Chicago.     Eng.  Pat.  7869,  April  1,  1912. 

See  U.S.  Pat,  1,023,448  of  1912  :  this  J.,  1912,  507.— T.F.B. 

Fermentation     vat.     U.     Deinhardt.     Fr.     Pat.     450,164> 
Nov.  5,  1912. 

See  Eng.  Pat.  25,275  of  1912  ;   this  J.,  1913,  444.— T  F.B. 


XIXa.— FOODS. 

Edible  oils  ;    Occurrence  of  large  amounts  of  lead  in . 

P.  Schindler.     Z.  offend.  Chem.,  1913,  19,  132. 

Samples  of  edible  oil  showed  pronounced  turbidity  which 
did  not  disappear  on  warming.  One  of  the  most  turbid 
yielded  0-72  per  cent,  of  ash  consisting  of  lead  oxide, 
but  after  filtration  the  oils  were  quite  free  from  lead. 
The  origin  of  the  metal,  which  was  in  the  form  of  a  lead 
soap,  was  traced  to  the  storage  vesstls  the  interior  of 
which  had  been  coated  with  an  alloy  of  lead  and  antimony. 
Experiments  showed  that  lead  was  rapidly  attacked  by 
sesame  oil  which  was  free  from  rancidity,  but  that  the 
same  oil  when  left  in  contact  with  granulated  antimony 
remained  clear. — C.  A.  M. 


Separation   and   determination    of  subsidiary   dyes    in   the 
permitted  food  colours.     Mathewson.     Set  IV. 

Patents. 

Milk  separating  machines ;  Centrifugal .  S.  C.  Hauberg, 

Copenhagen.     Eng.  Pat.  19,154,  Aug.  21.  1912. 

A  revolvablk  ring  is  situated  between  the  neck  of  the 
centrifugal  drum  and  the  neck  of  the  cream-removing 
plate.  This  ring  is  provided  with  oblong  recesses  or 
apertures  (preferably  two)  BO  placed  in  relation  to  curved 
ducts  on  the  cream-removing  plate  that  the  crosssect  io.ial 
area  of  these  ducts  may  be  increased  or  decn  as.  d  by  turn- 
ing the  ring.  Since  the  ducts  serve  for  the  passage  of  the 
skimmed  milk  to  outlets  in  the  drum,  the  ratio  between 
the  quantities  of  skimmed  milk  and  cream  can  be  regulated 
by  adjusting  the  position  oi  the  ring.-   L  B. 

Centrifugal  [milk]  separator  driven  by  «  Uno-prettuti 
turbine.  Aktiebolagel  Baltic,  fr.  Pat  149,642,  <>,  t.  17. 
191  2. 

The  exhaust   oJ  the  low-pressure  turbine,  which  drirei 

the  centrifugal  separator.    i>  connected    with    I    oiiclcwi 
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ooil,  the  exterior  of  which  La  oooled  by  the  milk  flowing  to 
the  separator.  The  milk  becomes  heated  and  a  vacuum 
is  produced  in  the  condenser,  which  causes  the  turbine  to 
withdraw  the  steam  required  for  it.-;  operation  from  the 
steam  genmator. — \Y.  H.  ('. 

Ytyhoart :  Preparation  and  preservation  of .    Milchtech- 

Biechen    Laboratoriam    Thomas.    Delete    und    Rldder. 
Ft.  Pat.  460,246,  Oct.  !).  1912. 

.Milk  is  sterilised  and  a  portion  inoculated  with  about 
1  per  cent,  of  a  pore  culture  of  the  H.  paralacticus  and 
incubated  at  4.")°  ('.  until  coagulated.  Another  portion  is 
inoculated  with  about  1  per  cent,  of  a  pure  culture  of  the 
B.  bulgaricus  ami  incubated  similarly.  The  two  cultures 
arc  then  completely  cooled  and  mixed  in  the  proportions 
of  about  10  to  1.  This  mixture  keeps  well  for  some  time 
without  change  of  flavour. — J.  H.  J. 

Coffee  :     A'<  moral  of  the   toxic  properties   of .     Gebr. 

von  Niessen.     Fr.  Pat.  449.343,  Oct.  12,  1912. 

The  coffee  grains,  roasted  or  unroasted.  an  softened  by 
steam  or  cold  water  and  treated  with  a  substance  such  as 
clay  or  kaolin,  mixed  to  a  parte,  and  then  dried.  The 
dried  kaolin  or  the  like  is  then  separated.  This  process 
frees  trie  coffee  from  its  toxic  products,  and  the  roasting 
i>  th«n  completed.  In  order  to  neutralise  the  toxicity 
of  these  products  which  are  of  an  acid  nature,  there  is 
added  to  the  kaolin  a  basic  substance,  such  as  magnesia. 

—J.  H.  J. 


Jfttt  .      8tt  riUaaiion    of 
khnghaueen,    and 

14.966,  •June  26,  1912. 
Addition  to  ESng.  I'.tt 
Kill. 

Si.k  fr.  Pat    142,93401  1911  ;  this  .).,  1912,  1004 


— .  A.  Helbronnor,  M.  von 
V.  Henri,  Paris.  Eng.  Pat, 
Under  Int.  Conv.,  July  I,  191  1. 
I  1,833  '-f    L912,  dated' .June  28, 


-T.  F.  H. 


XIXb.     WATER  PURIFICATION  ;  SANITATION. 


in     unit r  ;      Determination     'if  — 
■  leueht.,  1913,  56.  3  is    361,  370 


.1. 


Carbon*     <"  ul 
Tillman*.      J. 

37  i. 

This  is  a  long  paper  <  ontaining  a  criticism  and  bibliography 
of  tb<-  rri<>r<-  recent  methods  of  determining  carbonic  said 
in  natural  m  gether  \* i 1 1,  gome  further  experiment 

if>|Kirt  <.f  the  conclu  ion  previously  published  'tin 
•1.,  1912,  1049)  'ii.it  bicarbonatet  in  water*  are  in  a 
of  dissociation.  Pot  the  estimation  of  the  total 
■I.  the  method  of  Winkler  '/.  anal,  t  hem., 
1903,  42.  786)  of  absorbing  and  weighing  the  carbon 
dioxide  evolved  with  acid  was  found  to  •«•  the  !«•  t.  The 
Petlouhufei -Trflnch  method  (compare  thj  i  nu. 
for  free  arul  half  combined  carbonii  acid  gave  high  remits, 


Fruits,  vegetables  mid  other  foods  ;  Deeolourisation  of . 

Bardoum  et  Heiries.     Fr.  Pat.  440,047.  Oct.  21,  1912. 

The  fruit  is  covered  with  a  5  per  cent,  solution  of  sodium 
hydro-ulphite  until  completely  decolourised,  and  is  then 
ihed  for  a  long  time  in  a  current  of  water  to  remove 
the  sulphite  formed  and  the  excess  of  hydrosulphitc.  The 
washing  is  completed  with  a  very  dilute  ammonia  solution. 
Finally  the  fruit  is  washed  once  more  in  running  water. 
Thus  treated  the  fruit  retains  its  natural  ta,ste  and  keeps 
well  for  some  time. — J.  H.  J. 

Itn/ii  :    Industrial ,  especially  suitable  for  food  pastes. 

'•.     Falchi.     Fr.    Pat.    449,806,    Oct.    24,    1912. 

Thk  |>a-t'-  to  be  dried,  for  instanco  macaroni,  is  placed 
in  a  scries  of  truck*  arranged  in  a  circle  inside  a  building,  i 
In  the  centre  of  the  circle  is  a  fan  drawing  in  air  from 
Outside,  which  may  be  heated,  and  passing  it  into  a  vertical 
pipe  which  opens  in  a  bell  mouth  over  the  top  of  a  truck. 
The  pipe  revolves  automatically  and  -o  passes  over  each 
of  the  trucks  in  turn.  In  thia  way  the  paste  is  dried  inter- 
mittently.-J.  H.  J. 


and  it  was  considered  better  to  determine  the  bicarbonate 
in  prosenco  of  methyl-orange.     If  other  weak  acids  aro 

E resent,  the  bicarbonate  is  obtained  by  the  difference 
etweon  the  total  carbonic  acid  and  the  free  carbonic  acid. 
The  latter  is  determined  with  accuracy  in  waters  up  to 
10  degrees  of  hardness  by  titrating  200  c.c.  of  the  water  in 
a  fla,sk  with  caustic  soda  in  presence  of  10  drops  of  phenol- 
phthalein  solution  (1  :  1000).  Harder  waters  must  be 
proportionately  diluted  with  neutral  distilled  water. 
Iron  and  manganese  aro  allowed  for  if  much  is  present, 
or  the  free  carbonic  acid  is  obtained  by  difference  as 
above.  Only  a  part  of  the  free  carbonic  acid  is  active 
in  acting  on  other  carbonates,  as  each  molecule  of  bicar- 
bonate requires  a  definite  amount  of  carbonic  acid  to  hold 
it  in  solution.  A  table  and  curve  are  given  showing  the 
relation  between  the  combined  carbonic  acid  (the  half  of 
the  bicarbonate  carbonic  acid)  and  the  free  carbonic  acid 
belonging  to  it.  Waters  which  are  incapable  of  acting  on 
calcium  carbonate,  also  do  not  act  on  iron  and  lead  piping. 

—J.  H.  J. 

Patents. 
Sewage  ;  Apparatus  for  the  purification  and  disposal  of  - 


D.  A.  Helmich,  Birmingham,  Ala.     U.S.  Pat.  1,057,642, 
April  1,  1913. 

A  septic  tank,  having  concrete  walls,  is  built  below  the 
ground  level,  and  is  surrounded  by  a  chamber  having 
perforated  outer  walls  and  rilled  with  filtering  material. 
The  tank  is  closed  by  a  cover,  and  ventilating  shafts  extend 
from  the  filter-chamber  to  above  the  surface  of  the  ground. 
Means  are  provided  for  introducing  the  sewage  to  the 
tank,  and  for  withdrawing  the  liquid  from  the  same  and 
distributing  it  over  the  surface  of  the  filtering  material. 

— W.  P.  S. 

Septic  tanks.     A.  J.  L.  Girard.     Fr.  Pat.  448,973,  Aug.  3, 

1912. 

The  new  apparatus  is  fixed  in  the  closed  portion  of  a  septic 
tank  above  the  liquid.  It  consists  of  a  tube  passing 
through  the  dividing  wall  of  the  tank,  one  end  being  closed 
and  having  a  slit  in  its  side  covered  with  a  sleeve  kept  in 
position  by  a  spring  and  carrying  a  tube  passing  under 
the  liquid,  the  open  end  of  which  is  attached  to  a  float. 
This  device  enables  the  gas  to  escape  from  the  closed  tank 
when  under  increased  pressure,  without  admission  of  air 
or  risk  of  explosion. — J.  H.  J. 

Water  ;    Metlmd  of  treating for  steam-boiler  purposes. 

W.    ('.    Stuckol,    Newark,    N.J.     U.S.    Pat.    1,058,113, 
April  8,  1913. 

The  water  is  passed  through  a  chamber  containing  a  mass 
of  granular  copper  and  zinc  particles  which  set  up  a  galvanic 
action  in  the  water.  The  water  is  led  into  the  bottom  of 
the  chamber  so  that  it  passes  upwards  through  the  granular 
metal  and  agitates  it,  causing  tho  particles  to  rub  against 
one  another. — A.  T.  L. 

Liquids;  Apparatus  for  the  sterilisation  of [by  ultra- 
violet royal.  V.  Henri,  A.  Helbronner,  and  M.  von 
Recklinghausen.  Second  Addition,  dated  Dec.  21, 
1911,  to  Fr.  Pat.  424,369,  March  12,  1910  (this  J.,  1911, 
978,  1183). 

Tiik  lamp  used  is  now  made  in  the  form  of  a  U  tub*  with 

the  sides  close  together  and  the  electrodes  side  by  side. 
This  enables  two  lamps  to  be  inserted  into  the  isolation 
tube,  one  from  each  end.  and  to   lie  easily   withdrawn  for 

inspection.     The  baffle  plates  directing  the  flow  of  water 

around  the  tank  arc  made  in  two  sets,  one  set  being  lived 

at  the  centre  of  the  tank,  and  the  other  sot,  attached  !<> 

the  outside  wall  but  made  so  that  they  can  be  pushed 
farther  in  or  out    as   required.      The  entry  and  exit  of     he 

water  fa  controlled  electro-magnetically  from  the  lamp 
current. — J.  H.  J. 

Water;    Industrial    terilisalion  of  by  mercury  vapour 

lamp*.     P.  0.  Triquet.     Fr.  Pat.  449.713,  Dec  30,  1011. 

'ki'/iaiv  improvements  are  claimed  in  mercury  vapour 
lamps  for  rendering  them  independent  of  holder  and  cover, 
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and  thus  making  them  easier  to  carry  and  manipulate. 
These  improvements  consist  in  making  two  entrances  for 
the  current  in  the  wall  of  the  lamp,  and  in  having  a  com- 
bination of  lenses  placed  in  the  water  to  be  sterilised  and 
serving  to  cool  the  lamp. — J.  H.  J. 


X-Rays  ;    Production   of  a   continuous   supply   of- of 

regulated  strength  and  their  application  to  sterilisation. 
J.  E.  Lilienfeld.  Fr.  Pat.  449,305,  Oct.  8,  1912.  Under 
Int.  Conv.,  Oct.  10  and  Dec.  21,  1911,  Jan.  5  and 
April  23,  1912. 

An  apparatus  is  described  in  which  the  fall  of  potential 
at  the  cathode  is  rendered  as  great  as  that  corresponding 
to  the  strongest  rays  produced,  and  in  which  the  con- 
ductivity necessary  for  lessening  this  fall  is  brought  about 
by  providing  another  electrode  which  is  utilised  as  a 
primary  cathode  independently  of  the  other.  For 
sterilisation  of  liquids,  the  apparatus  is  placed  in  a  box 
and  the  latter  placed  in  the  liquid,  which  traverses  a 
receptacle  of  such  dimensions  as  to  expose  a  sufficiently 
thick  layer  of  the  liquid  to  the  rays.  The  walls  and  cover 
of  the  receptacle  are  lined  with  some  substance  producing 
a  secondary  radiation.  The  temperature  inside  the 
apparatus  controls  the  supply  of  liquid  by  means  of  an 
electrical  device.  Solid  substances  can  be  sterilised 
also. — J.  H.  J. 


Liquids  such  as  sewage  and  the  like  ;  Process  for  treating . 

J.  M.  Neil.     Fr.  Pat.  450,041,  Oct.  30, 1912. 

See  U.S.  Pat,  1,045,096  of  1912  ;  this  J.,  1913,  105.— T.F.B. 


Process  for  increasing  the  fungicidal  and  insecticidal  pro- 
perties of  bases  from  tar  or  tar  oils.  Ger.  Pat.  257,848. 
See  III. 


XX.— ORGANIC  PRODUCTS  ;   MEDICINAL 
SUBSTANCES ;  ESSENTIAL  OILS. 

Codeine,  thebaine  and  narcotine  ;  The  polymorphism  of  - 


and  a  new  type  of  spherolite.     P.  Gaubert,      Comptes 
rend.,  1913,  156,  11(51—1163. 

Anhydrous  crystals  of  codeine,  thebaine  or  narcotine 
were  placed  on  a  glass  slide,  covered  with  a  cover-slip,  and 
heated  on  the  Maqnenne  block.  Superfusion  phenomena 
were  observed  on  melting  the  substances.  In  each  case 
polymorphic  spherolites  were  noticed,  the  form  depending 
to  some  extent  on  the  temperature.  Between  50°  and 
80°  C,  narcotine  forms  a  new  type  of  spherolite,  which  is 
blue   by   reflexion,   but   colourless  by  transmitted   light, 

— F.  Shdn. 

Euphorbia    pilulifera ;     Chemical    examination    of    . 

F.  B.  Power  and  H.  Browning,  jun.     Pharm.  J.,  1913, 
36,  506—510. 

The  entire  plant  of  Euplwrbia  pilulifera  L.,  which  had  been 
obtained  from  the  Fiji  Islands,  was  examined.  The  air- 
dried  material  was  extracted  with  alcohol,  and  the  extract 
distilled  with  steam,  when  about  0-02  per  cent,  of  an 
essential  oil  was  obtained.  The  following  substances  were 
isolated  from  that  portion  of  the  alcoholic  extract  soluble 
in  water  :  gallic  acid,  quercetin,  and  a  new  phenolic 
substance,  C28H180j.-.  The  aqueous  liquid  also  contained 
amorphous  glucosidie  material,  and  a  laevo-rotatory  sugar 
which  yielded  d-phenylglucosazone.  The  soft  resinous 
material  left  after  treating  the  alcoholic  extract  with  water 
amounted  to  about  3-2  per  cent,  of  the  original  air-dried 
material.  This  yielded  the  following  substances :  tri- 
acontane  and  apparently  a  little  ceryl  alcohol ;  a  new 
monohydric  alcohol,  euphosterol,  C2-Ha9OH,  m.pt.  274° — 
275°  O,  giving  an  acetyl  derivative  m.pt.  295° — 297°  C, 
and  a  bromoacetyl  derivative  m.pt,  183° — 186°C.  ;  a 
phytosterol,  m.pt,  132°— 133°  C.  ;  a  phytosterolin  ; 
jambulol.  C,6H304(OH)5 ;    melissic  acid  and  a  mixture  of 


higher    fatty    acids.     Euphosterol    is    evidently    closely 
related   to   taraxasterol   and    homotaraxasterol   (this   J 
1912,  1199).— F.  Shdn.  V 

Camphor  oil  and  crude  camphor  from  the  Federated  Malay 

States.  Bull.  Imp.  Inst.,  1913,  11,  46—48. 
The  samples  of  camphor  oil  and  crude  camphor  examined 
were  obtained  from  plants  grown  on  the  experimental 
plantations  of  the  Agricultural  Department,  Kuala 
Lumpur,  Federated  Malay  States.  The  oil  was  cloudy 
and  by  cooling  to  —10°  C,  19-3  per  cent,  of  camphor  was 
separated  from  it,  The  residual  oil  had  the  sp.  gr.  0-913 
at  15°  /15°  ft,  and  optical  rotation  at  18°  C.  ( 100  mm.  tube), 
+41°  1'.  It  was  free  from  safrole,  probably  because  it 
had  been  prepared  from  the  prunings  of  young  trees,  and 
hence  could  not  compete  with  Japanese  camphor  oil, 
which  is  valued  chiefly  on  account  of  its  safrole  content.' 
The  crude  camphor  consisted  of  very  pale  brown  crystals! 
On  pressing  to  remove  oil  and  moisture  it  lost  11 *12  per- 
cent, of  its  weight.  The  specific  rotation  of  the  crude 
camphor  was  +40°  50',  that  of  the  camphor  after  pressing, 
+42°  20',  and  that  of  the  camphor  obtained  by 
re-crystallisation  of  the  crude  product  from  benzene, 
+41°  25'.  The  crude  camphor  was  valued  at  £6  to  £6  5s.' 
per  cwt,  in  London  (Nov.,  1912),  with  the  better  quality 
of  Japanese  monopoly  B.  camphor  at  £7  2s.  6d.  per  cwt. 

— A.  S. 


Eucalyptus  citriodora  ;   Oil  of 


from  Mauritius. 
Imp.  Inst,,  1913,  11,  48—50. 


Bull. 


The  two  samples  of  oil  examined  had  the  following  charac- 
ters :  sp.  gr.  at  15° /15°  ft,  0-877,  0-879;  opticafrotation 
at  21°  C.  (100  mm.  tube),  +0°  4',  -fl°16';  acetylisable 
constituents,  81-1,  87-1  per  cent,  ;  solubility  in  70  per  cent, 
alcohol,  1  in  3  or  more  vols.,  1  in  2-6  or  more  vols.  The 
oils  are  of  satisfactory  quality,  the  second  being  the  better 
in  consequence  of  the  higher  content  of  acetylisable 
constituents. — A.  S. 

Ter penes  and  essential  oils.  115th  Communication.  The 
dependence  of  the  boiling  point  of  cyclic  ketones  on  their 
constitution.  Some  six-membered  saturated  and  un- 
saturated ketones.  O.  Wallach.  Annalen,  1913,  397. 
181—219. 

Upto  the  present  there  has  been  no  systematic  investigation 
of  the  influence  of  the  position  of  the  oxygen  atom  in 
cyclic  ketones  upon  the  boiling  point  and  other  physical 
properties.  Examples  are  given  to  show  that  with  iso- 
meric saturated  cyclic  ketones  in  which  the  same  substituent 
groups  are  present,  the  compound  with  the  heaviest  group 
close  to  the  oxygen  boils  at  the  lower  temperature.  An 
ethylenic  linkage  in  a  conjugate  position  to  the  oxygen 
causes  a  marked  rise  in  the  boiling  point  when  comparison 
is  made  with  an  isomeric  compound  in  which  the  oxygen 
atom  and  the  ethylenic  linkage  are  separated.  The 
hydrogen  of  a  conjugate  system  -CO-CH :  C-  can  be 
replaced  by  a  group  R  so  as  to  get  a  compound  of  the  type 
•CO-CR  :  C- ;  a  compound  isomeric  with  the  latter  but 
containing  the  group  R  in  some  other  position  boils  at  a 
much  lower  temperature.  For  instance.  A4-menthenone-(3) 
boils  at  211°  ft,  whilst  A'-menthenone-(3)  boils  at  235°  C. 
Singly  unsaturated  extra-cyclic  six-membered  ring  ketones 
boil  at  higher  temperatures  than  the  corresponding 
reduced  ketones.  The  preparation  and  physical  pro- 
perties of  a  number  of  saturated  and  unsaturated  six- 
membered  ring   ketones  are  then  described. — F.  Shpv 


indilvii  solutunu.     Prepara- 

F.    Bodroux.      Comptea    rend., 


Ester ificution  ;  Catalytic 
tion  of  ethyl  acetate, 
1913,  156,  1079—1081. 

When  a  mixture  of  acetic  acid  and  propyl  alcohol  is  (list  illcd 
in  presence  of  a  concentrated  solution  of  aluminium  iodide 
large  quantities  of  propyl  acetate  are  formed.  In  the 
absence  of  the  salt  the  yield  of  ester  is  very  small,  but  is 
considerably  greater  in  presence  of  a  dilute  ■Oration  of  an 
aluminium  salt  or  sulphuric  acid.  A  Dumber  of  expert- 
ments  were   carried  out   by  distilling  glacial  acetic  acid 
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with  ethyl  alcohol  (95  per  cent.)  and  dilute  sulphuric  acid 
of  various  concentrations.  For  given  quantities  of  acetic 
acid  and  alcohol,  the  yield  of  ester  was  found  to  increase 
with  the  amount  of  sulphuric  arid  present.     The  highest 

yield  (921  }H-r  cent.)  was  obtained  from  a  mixture  of 
"i0  Q.O,  of  acetic  acid.  70  c.c.  oi  aloohol,  and  f>0  o.o.  of  10 
per  cent,  aqueous  Bulphurio  acid.  It  is  possible,  therefore, 
to  use  dilute  aloohol  for  the  production  of  ethyl  aeetate. 
Dilute  Bolul  ions  of  of  her  aeids  were  found  to  exert  a  similar 
.'.vtic  intluenee  on  esterification,  in  different  degrees. 
-      Senderens  and  Aboulene.  this  J„  1911,  830,  922.) 

—J.  II.  L, 

Glycerophosphates  ;    Crystalline .     Rogier  and  Fiore. 

Bull.  Sci  Pharmacol.,  1913,  20,  7—25,  72—86.    Chem. 
Zentr..  1913,1,  1330—1332. 

Commercial  sodium  glycerophosphate,  Na2P03.0C3H702, 
is  usually  obtained  in  the  form  of  small  crystals  with 
5  rnols.  of  water  of  crystallisation,  but  at  times  also  as 
large  plates  with  6H26.  The  latter  salt  loses  1  mol. 
H.O  in  dry  air.  S  mofs.  in  vacuo  or  on  heating  to  150°  C, 
and  G  mols.  on  heating  to  180°  C.  An  aqueous  solution 
saturated  at  18°  C.  contains  27-38  per  cent,  of  the  anhydrous 
salt.  Cryosoopic  determinations  gave  about  one-third 
of  the  caleulated  molecular  weight.  The  aqueous  solution 
ean  be  heated  to  120°  C.  without  decomposition.  The 
following  compounds  were  prepared  from  the  sodium 
salt.  Calcium  glycerophosphate,  CaP03.OCaH702  (from 
the  sodium  salt  and  calcium  chloride)  separates  in  large 
Crystals  when  a  saturated  solution  is  evaporated  slowly  in 
paemo;    at  temperatures  below  25°  0.  it  crystallises  with 

I  mol.  H,0.  The  solubility  of  the  anhydrous  salt  in 
water  is  l'per  cent,  at  0°  C,  1-68  per  cent,  at  18°  C,  and 
u43  per  cent,  at  60°  C.  Barium  glycerophosphate. 
BaP03.OC3H702,H,0  (from  the  sodium  salt  and  barium 
aeetate)  dissolves  to  the  extent  of  4-5  grms.  in  100  grins. 
of  water  at  21°  C.  Strontium  glycerophosphate, 
SrP03.OC3H70.,,2H20  (from  the  sodium  salt  and 
strontium  bromide)  forms  leaflets  insoluble  in  alcohol  and 
acetone  and  soluble  in  water  to  the  extent  of  209  per  cent, 
at  19"  C.  and  0-8  per  cent,  at  60°  C.  Quinine  glycerophos- 
phate, (C20H24O2N2)2PO3.OC3H7O2,4H2O  (from  the 
sodium  salt  and  quinine  hydrochloride)  forms  white 
needles  which  become  somewhat  yellow  on  exposure 
to   light.     It    melts  at   180°— 181°  C,   and  is  soluble  in 

:,"arts  of  boiling  water;  [aft*  =— 133°  33'  (0-2474 
"mi  of  anhvdrous  salt  in  20  c.c.  of  90  per  cent. 
aloohol),  [a]1,;  =—140°  24'  (0-2093  grm.  in  20  c.c.  of 
absolute  alcohol).  Acid  strychnine,  glycerophosphate, 
Cj,H2202N2.P03H.OC3H702,H20(irom  glycerophosphoric 
acid  and  strychnine)  melts  at  260°  C,  is  easily  soluble  in 
water,  moderately  soluble  in  alcohol,  insoluble  in  ether; 
[a]V= — 25'  lO*  (0-5002  grm.  oi  air-dry  Bait  in  50  c.c.  of 
water).  By  the  interaction  of  sodium  glycerophosphate 
and  strychnine  hydrochloride,  free  strychnine  separates. 
nly <ro  phosphate,     (C,»H.,0«N»)tP08.OC,H701, 

I I  H20  (from  the  sodium  salt  and  brucine  hydrochloride) 
form  priami  melting  at  l'i2c('.,  slightly  soluble  in  cold, 

amble  m  hot  water  and  alcohol,  insoluble  in 
and  ether,  slightly  soluble  in  chloroform  : 
[a]Y=—  29'  86'  (0*4224  grm.  of  anhydrous  salt  in  50  c.c. 
of  80  per  rent,  alcohol).  By  the  interaction  of  sodium 
glycerophosphate  and  copper  acetate  there  jk  obtained 
either  an  abnormal  copper  salt, 

it.OPO^CuOm.Cn(CuOH)PO^OC^H701>6H10 
as  a  dark   blue  crystalline   powder  or  pale   blue  needles, 
slightly    tohlble    in    water,    or    the    normal    copper    salt, 

I  .I'm  0<  HT<>  H  <>.  aa  pale  brae  needles  slightly  soluble 
in  water. — A    B 

"/  "/  //'//"'/''"',"'""""     acid.     North.     Set    VII. 

Para 

Stood  ter*m$,  et       Proa   i  tor  theremoval of  inert  tubttances 

from .     J.     I      A.    Barnes,    Dnmeldorf,    Germany. 

3    Ptt    I. or,:. •,::;.  April  I,  1013. 

era,  or  similar  Suid  ted  wit  h  a  quant  it  y  of 

a  feebly  acid  organic  substance  sufficient  to  precipitate 


all  the  albumin  but  to  leave  the  active  principles  (toxins, 
antitoxins,  and  the  like)  in  solution.  Or,  the  serum  may 
be  treated  with  sodium  carbonate  and  a  quantity  of  an 
aluminium  salt  sufficient  for  the  purpose  mentioned. 

— W.  P.  S. 


Non-toxic    scrum  and   immune  blood  preparations  ;    Pro- 
duction    of .     Kalle     unci    Co.     A.-G.     Ger.    Pat. 

257,977,  April  26.  1911. 

The  preparations  containing  albumin,  such  as  immune 
blood,  immune  sera,  and  similar  passive  immune  pre- 
parations, are  mixed  with  a  small  quantity  of  an  organic 
acid  (e.g.,  0-1  to  2  per  cent,  of  lactic  acid),  and  the  solutions 
are  allowed  to  precipitate  spontaneously  at  temperatures 
between  about  37°  and  70°  C.  It  is  stated  that  by  this 
process  all  the  toxic  constituents  are  eliminated. — T.  F.  B. 


Ointment-like  lymphs  or  sera  ;   Process  for  preparing . 

P.  Beiersdorf  und  Co.     Ger.  Pat,  257,978,  Jan.  11,  1912. 

Lymphs  or  sera  containing  glycerin  are  combined  with 
a  mixture  of  hydrocarbons  and  unsaponifiable  animal 
or  vegetable  fats,  oils,  or  waxes  which  are  insoluble  in 
water.— T.  F.  B. 


Odoriferous   oils;     Preparation   of- 


-.  Terpol  Franco- 
Suisse  S.A.  Fr.  Pat.  449,214,  Oct,  10,  1912.  Under 
Int.  Conv.,  Oct,   11,  1911. 

A  finely-divided  mixture  of  oil  and  steam  is  injected 
into  a  chamber  in  which  a  vacuum  has  been  produced 
and  in  which  the  temperature  does  not  exceed  100°  0. 
The  volatile  products  are  then  drawn  off  and  condensed. 
Odoriferous  substances  such  as  turpentine  can  be 
added  to  the  mixture  before  injection. — F.  Shdn. 


Dimethylaminophenylarsinic    acid    1.4 ;      Preparation    oj 

nitro  derivatives  of .     Les  Etabl.  Poulenc  f teres,  and 

K.  Oechslin.     Fr.  Pat.  449,373,  Dec.  20,  1911. 

1.4-Dimetiiylaminophenylarsinic  acid,  which  may  be 
obtained  by  oxidising  the  product  of  the  action  of  arsenic 
trichloride  on  dimethylaniline,  can  be  easily  nitrated,  and 
furnishes,  according  to  the  conditions,  two  mononitro 
and  two  dinitro  derivatives.  By  the  action  of  dilute 
nitric  acid,  in  the  amount  required  by  theory,  a  mixture 
of  the  two  mono-nitro  derivatives  is  obtained,  with  the 
nitro  groups  in  the  positions  2  and  3  ;  this  mixture  ean  be 
separated  by  utilising  the  differences  in  solubility.  The 
3-nitro  derivative  may  also  be  obtained  in  theoretical 
yield  by  nitration  with  concentrated  nitric  acid  in  presence 
of  sulphuric  acid.  The  two  dinitro  derivatives  are 
produced  by  the  action  of  excess  of  dilute  nitric  acid. 
I  with  or  without  sulphuric  acid  ;  fractional  crystallisation 
separates  the  mixture  into  a  yellow  product  and  a  red 
product  less  soluble  in  hot  water.  All  these  nitro  com- 
pounds lose  the  dimethylamino  group  when  treated  with 
alcohols,  resulting  in  the  formation  of  nitro. hydroxy- 
phenylarsinio  acids. — T.  F.  B. 


/.'  iirs    of  phenylmethylglycine -arsinic    arid;     Process  for 

obtaining  .     Les   Etabl.   Poulenc    frdres.    and    K. 

Oechslin.     Fr.  Pat.  450,214,  Jan.  13,  1912. 

Wiikn  the  esters  of  ohloroaoetio  acid  are  heated  with 
dimethylaniline  and  the  products  distilled  in  a  vacuum, 
the  esters  of  phenylmethylglycine  are  formed.  The 
ethyl  ester  boils  ai  171°C.  (30  mm.)  and  the  propyl  ester 
at  174°  C.  (20  mm. J.  By  heating  these  esters  with  arsenic 
trichloride  or  tribromide,  they  are  converted  into  the 
halogen-hydrates  of  the  esters  of  phenylmethylglycine- 
ink  acid,  H  Jo,As.(',;lf4;.N(CH.1).('H  ..coon,  which  may 
be  transformed  into  the  free  esters  by  treatment  with 
the  theoretical  quantity  of  hydrogen  peroxide.  The 
propyl  ester  is  iparingly  soluble  in  water  and   mineral 

acids,    easily    Soluble    in   alcohol,   acetone,   and   acetic   mid 

and   in  ©luble  in  water.     It    melts  at    153      164'  C.  and 
chars  when  heated  to  190  C-   T.  P.  H, 
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Aromatic    arae.no    compounds ;       Process    for    preparing 

nitroso     derivatives     of .     P.     Karrer.     Ger.     Pat. 

256,963,  March  20,  1912. 

The  amino  group  of  aminoarylarsinic  acids  may  be  oxidised 
to  a  nitroso  group  by  treatment  with  sulphomonoper-acid, 
without  the  arseno  group  being  affected. — T.  F.  B. 

Condensation  products  [of  aldehydes'] ;  Manufacture  of . 

E.    I.   Du   Pont  de  Nemours   Powder    Co.      Fr.    Pat. 
449,604,  Oct,  19,  1912. 

A  carbon  compound  such  as  acetaldehyde  is  mixed  with 
a  cold  anhydrous  solution  of  an  alkaline  substance,  such 
as  an  alcoholic  solution  of  potassium  hydroxide.  After  being 
kept  cool  for  some  time  the  alkali  is  neutralised  and  the 
condensation  product,  in  this  case  acetaldol,  is  separated. 

— F.  Shdn. 

Organic  solvents  [acetaldol] ;     Manufacture  of .     E.  I. 

Du  Pont  de  Nemours    Powder   Co.     Ft.  Pat.  449,605, 
Oct,  19,  1912. 

A  carbon  compound,  such  as  an  aldehyde,  is  dissolved 
in  some  anhydrous  solvent  in  which  the  condensation 
product  is  insoluble.  This  is  treated  with  a  metallic 
hydroxide  insoluble  in  the  same  solvent.  For  instance, 
acetaldehyde  can  be  dissolved  in  light  petroleum,  and  solid 
potassium  hydroxide  suspended  therein  at  a  temperature 
of  10°  C,  when  acetaldol  begins  to  separate  out. 

— F.  Shdn. 


Acid  chlorides  of  hydroxy -acids  ;  Process  for  preparing . 

E.  Kopetschni  and  L.  Karczag.  Fr.  Pat.  450,227, 
Sept.  6,  1912.  Under  Int.  Conv.,  Sept,  8  and  Dec.  23, 
1911. 

Salts  of  aromatic  or  aliphatic  hydroxycarboxylic  acids, 
in  which  only  the  hydrogen  of  the  carboxyl  group  is 
replaced  by  a  metal,  react  readily  with  thionyl  chloride, 
forming  the  corresponding  acid  chlorides.  The  reactions 
take  place  at  the  ordinary  temperature,  and  in  many  cases 
it  is  necessary  to  cool  the  mixture  to  avoid  too  violent 
a  reaction.  An  inert  diluent  may  be  added  if  desired. 
Example.  Sixteen  parts  of  monosodium  salicylate  are 
gradually  added  to  25  parts  of  thionyl  chloride,  the  tem- 
perature being  kept  below  30°  C. ;  when  evolution  of 
sulphur  dioxide  has  ceased,  the  excess  of  thionyl  chloride 
is  removed  by  distillation  in  vacuo,  and  the  salicyl  chloride 
is  extracted  by  means  of  solvents  of  low  boiling  point, 
such  as  carbon  bisulphide  or  petroleum  spirit.  After 
evaporation  of  the  solvent,  the  chloride  remains  as  a 
colourless  oily  liquid,  which  solidifies  by  cooling,  furnishing 
crystals  of  m.  pt.  9° — 11°  C.  It  is  decomposed  by  heat, 
and  reacts  readily  with  alcohols,  aniline,  etc.,  forming 
salicylic  esters,  anilide,  etc.  The  chlorides  of  ra-  and  p- 
hydroxy  ben  zoic  acids,  prepared  in  a  similar  manner,  are 
oils  of  pungent  odour,  which  only  solidif y  at  temperatures 
of  — 15°  to  — 20°  C.  These  chlorides  may  also  be  obtained 
by  substituting  phosgene  for  thionyl  chloride.  The 
preparation  of  glycollyl  chloride,  a  colourless,  oily  liquid 
of  penetrating  odour,  is  also  described. — T.  F.  B. 


2.3-Dimclhylbutadiene(\.3) ;    Process  for    preparing  . 

Badische  Anilin  und  Soda  Fabrik.     Gcr.  Pat,  256,717, 
May  15,  1912. 

Pinacone  or  pinacoline  is  converted  into  2.3-dimethyl- 
1.3-butadiene  by  heating  with  a  catalyst  under  diminished 
pressure. — T.  F.  B. 


Isoprene  from  terpenic   hydrocarbons ;      Process  for  pre- 
paring  .     H.  Staudinger.     Ger.  Pat.  257,640,  Sept. 

4,  1910. 

Diluted  vapours  of  terpenic  hydrocarbons  of  the  dipentene 
type,  or  mixtures  of  these,  are  heated  to  high  temperatures, 
e.g.,  by  means  of  electrically  heated  wires.  The  dilute 
hydrocarbon  vapours  may  be  produced  by  suitable 
pressure  reduction.  The  yields  of  isoprene  are  stated 
to  be  good.— T.  F.  B. 


Aromatic    amino-alcohols  ;       Process  for   preparing . 

Farbenfabr.  vorm.  F.  Baver  und  Co.  Ger.  Pat. 
256,750,  July  16,  1911.  Addition  to  Ger.  Pat,  254,438 
(see  this  J.,  1913,  213). 

The  metals  of  the  platinum  group  may  be  used  in  a  finely 
divided  condition  instead  of  in  colloidal  solution. — T.  F.  B. 


Methylolcarbazole  ;  Process  for  preparing .     M.  Lange. 

Ger.  Pat.  256,757,  May  10,  1912. 
Methylolcarbazole,  a  comparatively  stable  compound 
which  can  be  crystallised  from  alcohol  without  decom- 
position, is  obtained  by  the  action  of  formaldehyde  on 
carbazole  in  presence  of  an  alkali  hydroxide  or  carbonate. 
By  boiling  with  water  it  is  reconverted  into  formaldehyde 
and  carbazole.  Its  m.  pt,  is  127°— 128°  C,  and  this,  as 
well  as  its  solubility  in  alcohol  and  other  solvents,  and 
its  instability  towards  various  reagents,  differentiates 
it  from  the  methylene-dicarbazole  obtained  by  heating 
carbazole  with  formaldehyde  at  100°  C.  under  pressure. 

— T.  F.  B. 


Tobacco  ;   Process  for  the  preservation  of  ■ 


A.  Krause. 


Ger.  Pat.  256,949,  Dec.  12,  1911. 


Finely-powdered  magnesium  peroxide  is  dusted  over 
the  surface  of  the  tobacco  after  the  main  fermentation 
process  or  both  before  and  after  this  process,  in  order  to 
destroy  injurious  micro-organisms  or  render  them  in- 
active.— A.  S. 


Hydrolecithin  ;    Process  for  preparing 


-.     J.  D.  Riedel 
A.-G.     Ger.  Pat,  256,998,  Nov.  18,  1911. 

A  solution  of  lecithin  is  reduced  by  means  of  hydrogen 
or  a  mixture  containing  hydrogen,  in  presence  of  a  catalyst, 
such  as  a  colloidal  or  finely  divided  platinum  metal,  or  a 
platinum  metal  salt  which  is  reducible  by  hydrogen. 
It  is  stated  that  the  physiological  properties  of  the  resulting 
hydrolecithin  are  analogous  to  those  of  lecithin  itself,  whilst 
the  new  product  is  quite  stable  towards  air. — T.  F.  B. 


Condensation     products    from     homopiperonylamine     and 

aldehydes;  Process  for  preparing  basic .     H.  Decker. 

Ger.  Pat.  257,138,  June  27,  1911. 

Homopiperonylamine  is  caused  to  react  with  an  equi- 
molecular  amount  of  an  aliphatic  or  aromatic  aldehyde, 
with  or  without  the  aid  of  a  neutral  solvent,  and  the 
product  thus  formed  is  heated  in  presence  of  hydrochloric 
acid,  hydrobromic  acid,  sulphuric  acid,  phosphorus  oxy- 
chloride,  or  other  eatalytically  acting  substance.  The  new 
products,  which  may  be  used  in  medicine,  are  strongly 
basic,  and  are  volatile  in  steam  without  decomposition  ; 
when  they  are  treated  with  alkalis  or  acids,  homopiperonyl- 
amine is  regenerated. — T.  F.  B. 


Mercury  preparation  easily  soluble  in  chalky  waters  and 

not   attacking    metals  ;     Process  for   producing    a . 

M.  Emmel.     Ger.  Pat,  257,315,  Oct.  26,  1911. 

By  mixing  five  parts  of  mercury  cyanide  with  about  three 
parts  of  a  tartrate  and  about  one  part  of  an  alkali  hydroxide 
or  carbonate,  a  product  is  obtained  which  may  lie  made 
into  tablets,  etc.,  for  use  in  sterilising  surgical  instruments 
and  for  like  purposes. — T.  F.  B. 

Curative  agents  for  cancer;     l}rocr*s  for  t,r< paring . 

E    Merck.     Ger.   Pats.   257,473  and  257,474.  Dee.    16, 

1911,  and  Jan.  18,  1!'12. 
(1)  The  internal  organs  (spleen,  suprarenal  glands)  of 
animals  which  have  been  treated  in  known  manner  with 
Rontgen  rays  are  extracted  by  means  of  tin  serum  drawn 
from  such  animals;  the  extracts  are  used  as  a  eure  for 
cancer.  (2)  Radium  or  thorium  emanations  are  us,  d  m 
place  of  Rontgen  rays.— T.  F.  B. 
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( >< oaoJ    ( l-m>thyl-3-m< thoxy-4-hydroxyben zoic) ;     Process 

for  preparing .     Saocharinfabr.  A.-G.  vorm.    Fahl- 

berg,  List  and  Co.    Cut.  Pat  258,105,  Nov.  28,  1911. 

p-C&ssoL  is  converted  by  bromination  and  Bulphonation 
into  o-hromo/j-cresol-o-sulphonie  aoid  (OH  :  ('H3  :  Br  : 
SO,H=J  :4:2:6):  on  heating  this  with  milk  of  lime  in 
preeenoe  of  bronze  powder  and  copper  oxide  to  170°  ('. 
under  pressure,  homooateohol,  3.4-dihydrozytolnene,  is 
formed.  Winn  this  is  treated  with  dimethyl  sulphate 
or  ■  salt  of  methylsnlphurio  aoid,  the  3-monomethyl 
ether,  creosol,  is  produced  (b.  pt.  210°— 218°  0.)  together 
with  about  .">  per  rout,  of  the  dimethyl  ether,  which  can  be 
saponified  to  oreoeol  by  treatment  with  alkalis  at  high 
temperatures.— T.  F.  B." 


Amiio-axo-bi  nz>  ne 

pound*  of  the 


ttriss ;     Manufacture    of   acetyl    com- 

-.     Kalle  und  Co.,  Akt.-GeB.,  Biebrich 

on  Rhine.  Germany.     Ens;.  Pat.  16,698,  July  17.  1912. 


Under  Int.  Conv..  .Jan.  11,  1912. 
See  Ger.  Pat.  253,884  of  1912  ;  this  J.,  1913,  79. 


-T.  F.  B. 


Fatty  acids  containing  arsenic  and  phosphorus  ;    Process 

for  pr> /taring .     Farbenfabr.  vorm.     F.  Bayer  und 

Co.      Fr.  Pat.  449.014,  Oct.  3,  1912.     Under  Int.  Conv., 
Nov.  29,  1911. 

See  big,  Pat  18.732  of  1912  ;  this  J.,  1913,  109.— T.  F.  B. 


Camphor  from  borneol  or  isoborneol ;   Process  for  preparing 
— .     Dr.  C  Ruder  und  Co.     Fr.  Pat.  449,744,  Oct.  23, 
1912.     Under  Int.  Conv.,  Dec.  7,  1911. 

I  ter.  Pat.  2.->0,743  of  1911  ;  this  J.,  1912, 1054.— T.  F.  B. 


Alkaloid-'     or    alkaloidal     salts  ; 

purifying,  or  separating . 

460,204,  Nov.  6,  1912.     Under  Int.  Conv.,  Feb.  23,  1912. 

See  IS.  Pat.  1,048,712  of  1912;  this  J.,  1913,  161.— T.F.B. 


Process    for    extracting, 
J.  U.  Lloyd.     Fr.  Pat. 


XXL- PHOTOGRAPHIC       MATERIALS       AND 
PROCESSES. 

Patents. 

Colour  tereen  j>l<it<  j<,r  th<  production  of  photographs  in 
natural  colours.  R.  Ruth  and  A.  Schuller.  Fr.  Pat. 
44'<  080  Oct  ■"..  1912. 

The  colour  screens  which  serve  for  the  constitution  of 
screen  plat,  b,  i.e.,  as  filters,  arc  too  deeply  coloured  to  be 
•able  for  use  in  producing  colour  prints  on  paper. 
To  prepare  •  screen  plate  which  can  serve  both  purposes, 
it  is  proposed  to  stain  the  gelatin  or  other  colloid  with  a 
mixture  of  two  dyeatuffs,  one  of  which  is  more  easily 
removed  from  the  gelatin  than  the  other.  Thus,  a  mixture 
of   an   acid   and   a    basic   dyestuff   may   Ik-   used,   and  the 

bask  dyestuff  may  be  washed  out  of  the  gelatin  after t lie 

i'ive  has  been  taken,  leaving  it  coloured  only  with  the 
:  dyestuff,  when  it  may  b<    applied  to  a  paper  support- 
in  the  usual  manner.     T.  F.  P.. 


Colour    photography ;     \HUnching-out]    process    of . 

Union  Photographique  [ndustrieDe  EStabL  Lumiere  it 
JouglaReunis.  Fr.  Pat.  449,694,  Oct.  18,1912.  Under 
Int.    Conv.,    Daft,    7,,    I'M  I. 

The  time  of  exposure  in  preparing  colour  prints  by  t  }i« 
'■  bleaching  out       process,   is  reduced  very  considerably 

''.'/..  to  a  few  minutes  when  printing  from  an  autochrome 
plate,  by  u-irig  as  sensitizer  hypochlorites,  hypobromitcs, 
or  hypo  ioditcf.,  alone  oi  mixed  with  a  chloride,  bromide, 
iodide,  or  base.  The  Image  H  fixed  by  treating  it  with 
a  reducing  agent,  such  as  a  sulphite,  bisulphite,  or  thio- 
sulphate,  or  with  ammonia,'-  T.  F   I: 


Positive  photographic  images  on  paper,  plates,  or  films  , 
Production  of  direct— .  J.  Gout.  Fr.  Pat.  449,419. 
Dec.  20,  1911. 

A  siLVEK-salt  emulsion  is  exposed  and  developed  in  the 
usual  manner,  immersed  for  5  to  60  seconds  in  a  solution 
of  barium,  ammonium,  or  sodium  sulphide,  and  then 
treated  with  a  solution  containing  alkali  bromide  (50 — 200 
gnus. ).  chromic  acid  or  "  ferrochromic  salt  "  (5 — 20  grms.). 
nitric  acid  (5 — 20  c.c),  and  water  (1000  e.c.).  When  the 
positive  image  has  formed,  the  print  is  fixed  by  means  of 
the  usual  thiosulphate  solution  containing  a  sulphite, 
bisulphite,  or  metasulphite.- — T.  P.  B. 


Emulsions  which  reduce  the  time  of  exposure  of  photographic 
or  radiographic  plates,  and  process  for  making  them. 
E.  C.  Saleil.     Fr.  Pat.  450,199,  Nov.  6,  1912. 

To  increase  the  rapidity  of  emulsions,  it  is  proposed  to  mix 
with  them  phosphorescent  or  fluorescent  compounds ; 
for  example,  for  radiographic  work  the  emulsion  for  each 
plate  13x18  cm.  may  contain  one  grm.  of  fluorescent 
calcium  tungstate,  whilst  for  photographic  purposes  a 
similar  quantity  of  zinc  sulphide  gives  satisfactory  results. 

— T.  F.  B. 


Colour  screens  for  colour  photography  ;  Manufacture  of . 

A.  G.  Bloxam,  London.     From  Act.-Ges.  f.  Anilinfabr., 
Berlin.     Eng.  Pat.  9167,  April  18,  1912. 

See  Ger.  Pat.  254,180  of  1910  ;  this  J.,  1913,  214.— T.  F.  B. 


XXII.— EXPLOSIVES  ;  MATCHES. 

White  phosphorus  in  match  compositions  ;  Detection  of . 

F.    Schroeder.     Arbb.    Kais.    Gesundh.-Amt,    1913,   44, 
1—29.     Chem.  Zentr.,  1913,  1,  1540—1541. 

Mitscherlich's  luminescence  test  is  not  applicable  to  the 
detection  of  white  phosphorus  in  presence  of  phosphorus 
sulphides.  If  benzene  solutions  of  phosphorus  sulphides 
bo  allowed  to  evaporate  spontaneously  on  filter-paper,  the 
paper  shows  no  luminescence  at  the  ordinary  temperature, 
even  if  rubbed  with  the  finger ;  white  phosphorus  under 
similar  conditions  gives  a  positive  result.  If  the  benzene 
be  volatilised  by  warming,  luminescence  may  bo  obtained 
with  P4S3  and  P2S3,  but  not  with  P3S0  and  P2SB.  If  the 
benzene  solution  be  evaporated  at  exactly  50°  C.  (full 
details  of  procedure  are  given  in  the  original),  it  is  possible 
to  detect  white  phosphorus  in  presence  of  phosphorus 
sulphides  and  also  in  sulphophosphito  and  in  scarlet  and 
ordinary  red  phosphorus  in  this  way,  3  grms.  of  substance 
and  150  c.c.  of  benzene  being  used  ;  in  the  case  of  match 
eompositioas,  also,  3  grms.  of  substance  are  used,  but  only 
15  c.c.  of  benzene.  The  test  for  white  phosphorus  in  red 
phosphorus  by  means  of  ammoniacal  silver  solution  (*'■<■ 
Siemens,  this  J.,  1906,  1044)  is  not  applicable  to  scarlet 
phosphorus  owing  to  its  greater  solubility  in  benzene. 


Caseous  mixtures ;   Influence  of  incombustible  dusts  on  the 
inflammation  of .     See  Ha. 

Patents. 
Colloidal  substances  [solutions  of  nitrocellulose']  and  ihetr 

manufacture.      10.   I.   I)u   Pont  de  Nemours    Powder  Co. 

Fr.  Pat.  149,606,  Oct,  19,  1912. 
A  rou.oiDAi.  substance  can  be  produced  by  the  combina- 
tion of  a  carbon  compound  such  as  nitrocellulose  wit'i  an 
alcohol  aldehyde,  which  is  preferably  nonvolatile  and 
capable  of  polymerising,  as  acotaldol  (see  Fr.  Pats.  149,604 
and  449,605,  page 507)  for  instance.  A  solution  of  camphoi 
in  a  volatile  solvent  may  also  be  incorporated.  The  colloid 
produced  has  a  lower  fusion  temperature  than  that  of  a 
mixture  of  camphor  and  nitrocellulose. — F,  SHDN, 
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Carbon   compounds   [pyroxylin]  ;    Production   of  dissolved 

.     E.   I.   Du  Pont  de   Nemours   Powder   Co.     Fr. 

Pat.  449,607,  Oct.   19,   1912. 

Useful  solutions  of  carbon  compounds  such  as  nitrates 
of,  carbohydrates  and  pyroxylin  can  be  obtained  by  taking 
an  alcohol  aldehyde  such  as  acetaldol  as  solvent. — F.  Shdn. 


Nitrated  hydrocarbons  in  the  Manufacture  of  safety  explo- 
sives.    E.  Raynaud.     Fr.  Pat.  449,785,  Oct.  7,' 191 2. 

The  aromatic  hydrocarbons  from  coal  tar,  known  as 
"  Lusol,"  having  a  sp.  gr.  of  0-88  are  nitrated,  with  the 
production  of  compounds  molting  at  64°  C,  which  arc 
somewhat  plastic,  and  are  said  to  be  of  special  value  in  the 
manufacture  of  safety  explosives. — G.  W.  McD. 


Explosives  ;    Method  of  treatment  of  — 
Pat.   449,858,  Jan.   4, 


1912. 


P.  Maury.     Fr. 


[Sublimation  apparatus.] 
1913,  25.  301—311. 


Apophorometer  ;    The  — ■  — . 
Joly.     Phil.  Mag. 

The  apophorometer  (see  fig.)  consists  essentially  of  a  ribbon 
of  thin  platinum,  about  6  cm.  long  and  4  or  5  mm.  wide, 
stretched  between  two  forceps,  A,  B,  provided  with  binding 


\°FU 


screws  so  that  an  electric  current  can  be  sent  through  the 
platinum.  One  of  the  forceps  is  movable  and  is  acted  upon 
by  a  light  spring  so  as  to  keep  the  ribbon  stretched.  Beneath 
the  ribbon  is  a  watch-glass, (',  held  on  a  support  which  can  be 
raised  or  lowered  or  turned  to  one  side.  From  5  to  30 
mgrms.  of  the  substance  under  examination  are  spread  on 
the  ribbon,  the  watch-glass  is  movod  upwards  into  contact 
with  tho  ribbon  and  then  a  second  inverted  watch-glass,  D, 
is  placed  over  the  first  one  as  a  cover.  A  current  is  now 
passed  through  tho  ribbon  and  gradually  increased  until  the 
sublimation  tompcraturo  is  attained.  Tho  temperature 
can  be  estimated  with  fair  accuracy  by  means  of  an  a  mpere- 
meter.  The  whole  apparatus  may  be  placed  under  a  bell- 
jar  if  it  be  desired  to  work  in  vacuo  or  in  an  atmosphere  of 
an  inert  gas.  When  necessary  strips  of  thicker  platinum 
or  moulded  strip-  of  carbon  may  lie  used  instead  of  the  thin 
platinum  ribbon.  Sublimation  experiments  with  this 
apparatus  may  with  advantage  be  used  instead  oi  blow  pipe 
teats  for  the  identification  of  minerals,  and  detail-  of  experi- 
ments made  with  various  minerals  arc  given. — A.  S. 


The  use  of  "  aquadag  "  (a  colloidal  suspension  of  graphite 
in  water)  is  claimed  in  admixture  with  gelatinised  pro- 
peUants.  Besides  acting  as  a  moderant,  it  is  stated  that 
the  graphite  lubricates  the  barrel  and  also  serves  to 
stabilise  the  explosives. — G.  W.  McD. 


XXIII.  -ANALYTICAL  PROCESSES. 


Electrode  for  electrolytic  analysis  ;  New .     L.  Bertiaux. 

Ann.  China.  Analyt.,  1913,  18,  129—130. 

The  electrode  (see  fig.),  which  is  stated  to  possess  all  the 
advantages  and  none  of  the  inconveniences  of  tho  platinum 
gauze  electrode,  consists  of  a  cylinder,  A,  of  perforated, 


platiniridium  foil  (containing  10  per  cent.  Ir)  to 
which  a  rigid  wire,  B,  of  the  same  alloy  is  autogenously 
soldered;  the  thickness  of  the  perforated  metal  is  0T5 
mm.,  the  perforations  being  1  mm.  in  diameter  and  1  mm. 
apart.  The  cylinder  rests  within  a  frame,  C,  of  platinum 
wiro  and  is  provided  internally  with  a  cylindrical  platinum 
spiral,  D,  tho  wire  of  which  is  1  mm.  thick.  The  following 
dimensions  are  given  (in  mm.)  for  tho  large  and  small 
size  of  the  apparatus  respectively.  Perforated  electrode  : 
total  height,  235  and  210 ;  height  of  cylinder,  60  and 
42  ;  diameter  of  same,  40  and  30  ;  thickness  of  wire,  1-5 
and  125.  Spiral  :  total  height,  243  and  220  :  height  of 
internal  cylindrical  spiral,  70  and  45  ;  external  diameter 
of  same,  14  and  12  ;  diameter  of  outer  wire  frame,  55  and 
38  ;   height  of  same,  35  and  25.— W.  E.  F.  P. 


Carbon:    Determination  of by  combustion   with  moist 

oxygen.  S.  Hilpert.  Ber.,  1913,  46,  949—952. 
Although  the  fact  that  water  vapour  accelerates  com- 
bustion has  been  long  known,  it  docs  not  appear  to  have 
been  utilised  for  analytical  purposes.  The  author  has 
found  that  in  the  analysis  of  the  carbides  of  manganese  and 
magnesium,  the  combustion  is  rapid  and  complete  when 
moist  oxygen  is  used,  although  slow  and  incomplete  with 
dry  oxygen  even  after  prolonged  heating  to  bright  redness. 
Further  in  tho  determination  of  carbon  in  iron  and  steel 
(including  alloy  steels)  by  direct  combustion,  complete 
oxidation  can,  in  most  cases,  bo  effected  below  950°  C. 
with  moist  oxygen,  whereas  with  dry  oxygen,  a  tempera- 
ture of  about  1200  < '.  is  required.  Only  in  the  case  of  an 
80  per  cent,  ferromanganese  containing  (MO  per  cent.  C. 

was  it  found  necessary  to  raise  the  temperature  to  1060°  C. 

when  moist  oxygen  was  used.  The  use  of  tnoisl  oxygen  i- 
also  advantageous  in  organic  analysis,  especially  in  the 
case  of  explosive  substances  and  substances  which  arc  not 
readily  oxidised  completely  by  the  usual  method. — A.  S. 

Phosphorus    in    ferrotungeten,    metattic    tungsten    powder, 

tungsten  oxidt  and  tungstic  acid;    Determination  of 

by  direct  solution.     C.  M.  Johnson.    •'.  Ind  Eng.  Chera., 
1913.  5.  297— 9NL 

TilK  author  has  found  that    methods  tor  the  determination 

of  phosphorus  in  substances  containing  tungsten  in  which 
the  material  is  hired  with  ■  mixture  of  alkali  carbon 
and  nitrate  always  Rive  results   much   below  the  truth. 

The  following  method  is  stated  to     i\.    re  ult-  Mitlicient ly 
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accurate  for  technical  purposes.     Ferrotungsten.     1  grm. 
is  vanned  in  a  covered  platinum  dish  with  30  c.c.  of  con- 
centrated nitric  acid  and  3  c.c.  of  hydrofluoric  acid,  the 
solution  is  evaporated  just  to  dryness,  and  then  again 
evaporated  with  50  c.c.  of  concentrated  hydrochloric  acid. 
The  residue  is  dissolved  in  20  c.c.  of  concentrated  hydro- 
chloric acid,  50  c.c.  of  water  added,  and  the  mixture  heated 
and   filtered,   the  precipitate   being   washed  with   diluto 
hydrochloric  acid  (1  :  20).     The  filtrate  and  washings  are 
concentrated  to   10  c.c,  treated  with  20  c.c.   of  water, 
filtered,  and  the  precipitated  tungstic  acid  washed  as  before. 
The  solution  is  again  concentrated  to  10  c.c,  then  heated 
in  a  covered  dish  with  75  c.c.  of  concentrated  nitric  acid, 
concentrated  to  20  c.c,  treated  with  50  c.c.  of  nitric  acid, 
concentrated  to   15  c.c,  treated  with  20  c.c   of  water, 
heated  and  filtered.     The  precipitate  is  washed  with  dilute 
nitric  acid  (2  :  100),  tho  solution  concentrated  to  40  c.c, 
boiled  for  3- — 4  mins.  with  a  slight  excess  of  a  5  per  cent, 
solution  of  permanganate,  the  manganese  dioxide  dissolved 
by  means  of  a  little  ferrous  sulphate,  and  the  phosphorus 
precipitated    with    molybdate    solution.     Tungsten    ores. 
The  ore  is  decomposed  by  means  of  hydrochloric  acid  and 
potassium  chlorate,  and  the  solution  is  further  treated  in 
much  the  same  manner  as  described  above.     Tungsten 
powder,  tungsten  oxide,  and  tungstic  acid.     The  tungsten 
powder  is  converted  into  the  yellow  oxide  by  ignition  at 
red  heat.     The  resulting  oxide,  and  also  tungsten  oxide 
and  tungstic  acid  are  treated  as  described  under  tungsten 
ores  for  the  determination  of  phosphorus. — A.  S. 

Manganese;      Volumetric     determination     of by     the 

Vol  hard -Wolff  method.  Chemical  Commission  of  the 
Union  of  German  Iron-workers.  Stahl  u.  Eisen,  1913, 
33,  633—642. 

Is  an  investigation  of  the  Volhard-Wolff  method  for  the 
determination  of  manganese,  comparative  tests,  the  details 
and  results  of  which  are  given,  have  shown  that  it  is  pre- 
ferable to  use  the  manganese  in  potassium  permanganate 
instead  of  that  in  any  other  manganase  salt  in  order  to 
determine  the  titre  of  the  standard  potassium  permanganate 
solution.  The  influence  of  small  quantities  of  other 
metals  has  also  been  investigated. — A.  H.  C. 

Titanium    and     vanadium ;     Simultaneous    determination 

of  small  quantities  of colorimetrically.     J.  W.  Mellor. 

Trans.  Eng.  (Tarn.  Soc,  1912—13,  12,  33—35. 

The  precipitate  produced  by  ammonia  in  the  usual  course 
of  analysis  is  washed,  calcined  and  weighed.  The  mass 
is  then  fused  with  tiirht  times  its  weight  of  sodium  pyro- 
sulphate,  and  the  resulting  cake,  when  cold,  is  treated  by 
Gooch'a  process  or  by  the  ether  process  to  remove  iron. 
Th'-  solution  is  then  acidified  with  sulphuric  acid  in  order 
that  vanadium  may  subsequently  develop  its  proper 
colour  with  hydrogen  peroxide.  An  aliquot  portion  is 
treated  with  hydrogen  peroxide,  and  the  colour  measured 
in    Lovibond'l   tintometer.     To   another  aliquot   portion, 

"on's  arid  Mihvdroxvmaleic  acid,  C4H406,2H20; 
■  'hern.  Boe,  Trans.,  1908,  93,  1064)  is  added  instead  of 
hydrogen  peroxide;  the  solution  is  allowed  to  stand  for 
an  hour,  and  the  colour  then  read  off  on  the  tintomet.  i 

Irogen  peroxide  oolonn  both  titanium  and  vanadium  ; 
id,  only  titanium.     As  the  eve  requires  more 
practice  to  doted  differencee  in  yellow  Eight,  it  is  better 
confine  attention  to  the  intensity  of  the  red  ray. 

— H.  H.  EL 

Palladium  ;    aS  itrosofinaphthol  as  a  precipitant  of . 

W.  Schmidt.  Z.  anorg.  Chem.,  1913,  80,  836—336. 

When  a  saturated  eolation  of  a-ni'roso  /i-naphthol  in 
B0  DM  Cent,  acetic  aeid  is  added  to  *  solution  of  B  palladium 

•    th<-  metal  i-  quantitatively  precipitated  aa  the  oom 

pound,  T'I0H,N'O  j  ,1'd.  in  the  form  of  a  very  voluminous 
reddish-brown  precipitate,  readily  filtered,  and  yielding 
metallic     palladium     on    ignition.        The   other    platinum 

metals  are  not  precipitated,  and  the  reagent  may  therefore 
be  used  in  •■  mall  quantities  of  palladium 

'b<-ing  found  t<,  'ji-'in't  precipitate  on  standing, 

n  with  a  solution  containing 0*001  murm.  of  palladium 


ammonium  chloride  per  c.c)  and  also  for  th  determination 
of  palladium  in  the  presence  of  allied  metals. — F.  Sodn. 


Fatty    acids;    Analysis    of    mixtures    of   lower- 


-.     K. 

Langheld  and  A.Zeileis.     Ber.,  1913,  46,  1171—1177. 

A  method  of  approximately  determining  lower  fatty 
acids  in  mixtures  is  based  upon  their  fractional  oxidation 
at  different  temperatures  and  measurement  of  the  quanti- 
ties of  carbon  dioxide  evolved.  For  example,  acetic  acid 
yields  2  mols.  of  carbon  dioxide  when  oxidised  with  chromic 
acid  at  170°C. ;  iso butyric  acid,  one  mol.  at  65°  C. 
one  at  100°  C,  and  two  at  170°  C.  ;  isovaleric  acid 
yields  2  mols  at  65°  C,  one  at  100°  C.  and  two 
at  170°  C.  :  and  methvlethylacetic  acid  yields  one  mol. 
at  65°  C,  one  at  100°  C,  and  three  at  170°  C.  Pro- 
vided that  the  behaviour  of  each  lower  fatty  acid 
is  known  it  is  possible  to  calculate  its  proportion 
from  the  amounts  of  carbon  dioxide  obtained  in  the 
three  oxidations,  considered  in  conjunction  with  the 
total  acidity  of  the  mixture.  Thus  in  the  case  of  the 
acids  mentioned  the  following  formulae  may  be  used,  in 
which  a,  b,  and  c  represent  the  respective  amounts  of 
carbon  dioxide  obtained  at  the  three  temperatures 
and  I  the  number  of  c.c.  of  iV/10  potassium  hydroxide 
solution  required  to  neutralise  the  mixture  : — 

.     ..       . ,  /,      10000  b\   nnf.p 
Acetic  acid  1 1  -  — — I    0006  grm. 

Isobutyric  acid  —    (2b-a-c  +  2     ***}   grm. 
J  44     \  10000/    6 

102 

Isovaleric    acid  (a  —  b)  grm. 

44 

Methylethylacetic  acid  1  c-2    ,„n„n  |    grm. 

J        J  44  V  10000/ 

The  mixture  of  the  acids  (0'5  to  0-6  grm.)  is  first  neutralised 
with  N/10  alkali  solution,  the  liquid  is  concentrated  to 
about  25  c.c,  cooled  with  a  freezing  mixture,  treated 
with  100  c.c.  of  concentrated  sulphuric  acid,  and 
gradually  allowed  to  rise  to  the  ordinary  temperature.  A 
current  of  air  (free  from  C02)  is  then  passed  through 
the  apparatus,  after  which  the  absorption  vessel  is 
attached.  The  reaction  flask  is  immersed  in  water  at 
65°  C.  and  a  solution  of  chromic  acid  (7  grms.  in  200  c.c. 
of  1  :  1  sulphuric  acid)  if  dropped  in.  After  about  30 
minutes,  the  gas  remaining  in  the  apparatus  is  removed 
by  a  current  of  air  (free  from  C02)  and  the  absorp- 
tion apparatus  disconnected  and  weighed.  The  same 
process  is  then  repeated  for  the  second  and  third  oxidations 
at  100°  and  170°  C.  As  a  rule  about  3  hours  are  required 
for  the  complete  oxidation  of  acetic  acid  and  propionic 
acid.  The  results  obtained  in  test  determinations  agreed 
with  the  theory  within  — 25  per  cent  in  the  case  of  acetic 
acid,  -f-  or  — 26  per  cent,  with  isobutyric  and  isovaleric 
acids, and — 3-5  to — 4-5  per  cent,  with  methylethylacetic 
acid. — C.  A.  M. 


Determination  of  paraffin  wax  in  petroleum  oils.     Schellcr. 

See  Ha. 


Application  of  the  dimethyl  sulphate  test  for  determining 
[detecting]  small  amounts  of  petroleum  or  asphaltum 
products  in  tars.     Reeve  and  Lewis.     See  111. 

Separation   and   determination   of  subsidiary   dyes   in  the 
permitted  food  colours.     Mathewson.     See  IV. 

Identification  of  small  amount*  of  dycMuffs  by  oxidation 
with  bromine.     Mathewson.     See  IV. 

Assay  of  h ypo /ihoxphorous  acid.     North.     See  VII. 
Volumetric  determination  of  ammon in.     Winkler.     See  VII. 

Methods  for  the  analysis  of  hydrosulphite.     Bosshard  and 
Grob.    See  VII. 
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Alleged  permeability  of  glass  to  halogen  vapours.     Firth. 

See  VIII. 


Permeability  of  glass  to  water  under  the  influence  of  high- 
tension  electricity.     Meyer.     See  VIII. 

Colorimetric    method  for   the    dfterminadon    of   chromium 
in  steel.     Garratt.     See  X. 


Determination   of   vanadium   in  ferro-vanadinm.      Clark. 

See  X. 


Errors  in  sampling  and  assaying  [gold]  ores  due  to  the 
presence  of  coarse  gold.     White.     See  X. 

Determination  of  oxygen  in  metallic  tungsten  powder,  and 
notes  on  the  determination  of  oxygen  in  steel.  Johnson. 
See  X. 

Determination  of  zinc  in  ores.     Deinorest.     See  X. 

Determination  of  rosin  in  soap.     Besson.     See  XII. 

Testing   tragacanth.     Jensen.     Sec   XVII. 


Determination  of  carbonic  acid  in  water.      Tillmans.    See 

XIXb. 


Detection    of   white    phosphorus    in    match    compositions. 
Sehroeder.     See  XXII. 


Patents. 

Fuel  calorimeters.     W.    W.   F.    Pullen,   Stockport.     Eng. 
Pat.  24,196,  Oct.  23,  1912. 

The  combustion  chamber  of  the  calorimeter  consists  of  a 
glass  cylinder  with  removable  ends,  and  the  sample  of  fuel 
is  contained  in  a  conical  crucible,  supported  on  a  short 
perforated  tube,  resting  on  the  bottom  of  the  cylinder 
and  communicating  with  a  tube  passing  through  it. 
The  sample  is  burned  in  a  current  of  oxygen,  which  enters 
through  a  straight  or  cranked  tube,  passing  through  the 
upper  cover  of  the  cylinder.  The  cylinder  is  immersed  in 
an  outer  vessel  containing  water  and  the  products  of 
combustion  pass  through  the  perforated  tube,  which  is 
continued  below  the  bottom  of  the  cylinder  as  a  coil  ending 
in  a  perforated  portion,  through  which  the  gases  bubble  up 
through  the  water.  The  ends  of  the  inner  cylinder  are 
held  together  by  adjustable  clamps  provided  with  hooks, 
which  serve  to  support  the  vessel  during  the  assembling 
of  the  apparatus. — W.  H.  C. 

Qas  calorimeter.     F.  A.  Stamps,  Niagara  Falls,  N.Y.     U.S. 
Pat,  1,058,483,  April  8,  1913. 

The  gas  is  burned  so  that  the  products  pass  up  through 
a  wide  vertical  metallic  chimney  having  radiating  ribs, 
and  the  calorific  power  of  the  gas  is  indicated  by  the 
expansion  of  the  chimney.  The  multiplying  and  recording 
or  indicating  mechanism  comprises  a  lever  pivoted  on  the 
free  upper  end  of  the  chimney,  and  bearing  at  one  end, 
near  the  pivot,  against  a  fulcrum  carried  by  vertical  com- 
pensating bars  of  the  same  metal  as  the  chimney  but 
situated  at  a  distance  from  it. — A.  T.  L. 

Qas-analysing    apparatus    and    process.     H.    C.     Parker, 
Holyoke,  Mass.     U.S.  Pat.  1,057,767,  April  1,  1913. 

A  stream  of  the  gas  to  be  analysed  is  driven  by  means  of 
a  constant -flow  pump  through  the  absorbing  reagent,  and 
the  residual  gas  is  driven  into  the  atmosphere  liy  meant 
of  a  second  constant-flow  pump  driven  synchronously 
with  the  first  pump.  The  inlet  to  the  second  pump  com- 
municates  also   with   the    atmosphere   through   a    small 


orifice,  through  which,  consequently,  air  equal  in  volume 
to  the  absorbed  gas  is  drawn.  Means  are  provided  for 
recording  the  drop  in  pressure  between  the  atmospheric 
side  and  the  inner  side  of  the  orifice,  and  thus  a  record 
of  the  volume  of  the  in-drawn  air,  that  is,  of  the  absorbed 
gas,  is  obtained. — T.  St. 

Test-burner.  G.  If.  S.  Tait,  Montclair,  N.J.,  Assignor 
to  Tait  Producer  Co.,  New  York.  U.S.  Pat.  1,058,702, 
April  8,  1913. 

The  burner  is  made  entirely  of  heat-conducting  material 
and  is  in  two  parts  which  fit  together  with  a  ground 
conical  joint  so  as  to  grip  a  piece  of  wire  gauze  between 
them.  The  lower  part  of  the  burner  is  fitted  to  the  gas. 
supply  pipe  and  the  gas  burns  within  the  upper  part  of 
the  burner.  This  part  comprises  a  small  chamber  just 
above  the  gauze,  and  a  vertical  pipe  leading  the  gas  from 
this  chamber  to  the  top  of  a  second  dome-shaped  chamber 
above  the  first.  The  outlet  for  the  flame  or  combustion 
products  is  a  large  opening  in  the  side  of  the  dome-shaped 
chamber. — A.  T.  L. 


XXIV.— MISCELLANEOUS    ABSTRACTS. 

Recent  viscosity  investigations  ;    A  criticism  of  some  — — . 

E.  C.  Bingham.  Chem.  Soc.  Proc,  1913,  29,  113. 
The  use  of  viscometers  of  the  Ostwald  type  for  measuring 
the  viscosity  of  liquids  where  the  viscosities  extend  over  a 
considerable  range  of  values  has  led  observers  to  unsatis- 
factory results.  The  reason  is  that  in  this  form  of  apparatus 
the  pressure  is  not  variable  at  will,  and  therefore  the 
neglected  kinetic  energy  correction  becomes  very  large 
with  very  fluid  substances  ;  with  more  viscous  substances 
the  time' of  flow  is  inconveniently  great,  and,  as  a  result 
of  the  sluggish  flow,  the  danger  of  partial  clogging  of  the 
capillary  becomes  imminent.  The  prevalent  idea  that  a 
kinetic  energy  correction  is  not  applicable  to  viscometers 
of  the  Ostwald  type  is  erroneous.  In  interpreting  the 
results  of  viscosity  measurements,  the  old  assumption 
is  still  being  made  without  supporting  evidence  that  the 
viscosities  of  homogeneous  mixtures  of  liquids  are  additive. 
Since  this  omission  is  made  in  the  face  of  abundant  evi- 
dence that  fluidities — and  therefore  necessarily  not 
viscosities — are  additive,  the  subsequent  reasoning  loses 
its  cogency. 

Nucleases  ;    Effect  of  high  temperatures  on  dried  vegetable 

.     E.   C.  Teodoresco.     Comptes  rend.,   1913,   156, 

1081—1083. 
The  author  has  previously  stated  (Comptes  rend.,  1912, 
155,  154)  that  in  aqueous  solutions  the  nucleases  of 
Cryptogams  lose  their  activity  only  at  temperatures  above 
90°  C.  It  is  now  shown  that  the  dried  plants  may  be 
heated  much  above  this  temperature  for  half  an  hour 
without  destruction  of  their  nucleolytic  power.  The 
following  are  the  temperatures  at  which  the  dried  nucleases 
of  the  plants  named  are  destroyed  t—Bvenia  pruna*in 
above  145°  C,  Lycoperdon  gem  mat  urn  between  141°  and 
156°  C,  beer  yeast  above  163°  C,  and  Sticta  pulmona..,, 
above  162°  C."— J.  H  L. 
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FlN\L   REPOKT   of   THE    1)i:i-u:tmi.m m     COMMTTH    01 
Petrolevm   Simkit.     [<',!.    6,686.]     Wynwii   and   Sons, 
Fetter  Lane,  E.C.     Price  Id. 
Tins  i^  the  final  report  end  contains  the  reoommendatioM 
of  the  Departmental  Committee  annotated   19th  Decern 
ber    1908,  to  inquire  into  tho  -ntlirieiuy  of  the  exutmg 
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regulations  relating  to  the  storage,  use  and  conveyance 
of  petroleum  Bpirit  ;  and  to  report  what  further  pre- 
cautions,  if  any.  were  in  their  opinion  desirable  as  tending 

to  diniini-.li  the  dangers  attendant  thereon.  This  report 
deals  with  the  conveyance  of  petroleum  spirit  by  road, 
the  powers  of  harbour  authorities,  and  the  question 
of  ocean  tank  steamers  in  harbours  and  docks. 

MvSDBlen  DBS  ArBKTTSMRTHODRN  IN  DER  ANORGAN- 
IC iikn  Ciikmie.  Herausgegeben  von  Dr.  A.  Stabxer, 
Privatdozent  an  tier  I'niversitiit  Berlin.  Erster  Band. 
Verbs  von  Wit  and  Co.,  Leipzig,  1913.  Price  M.  25; 
bound  ML  28. 

Volume,  9A  by  <>J  ins.,  containing  742  pages  of  subject 

matter,  with  1064  illustrations,  and  alphabetical  indexes  of 
authors'  names  and  subjects.  This  first  volume  contains 
the  following  sections  :  Structural  arrangement  of  inor- 
ganic chemical  laboratories  (A.  Stock).  Laboratory  fit- 
tings (A.  Stabler).  Vessels  for  general  chemical  use  (E. 
Groschuff).  Storage,  etc.,  of  reagents  (A.  Stahlor).  Elec- 
trical fittings  (O.  Schulze).  Power  apparatus  (A.  Stabler). 
Heating,  coohng  and  temperature  regulation  (E.  Schirm, 
A.  Stabler.  J.  v.  Wartcnbcrg,  J.  Bronn,  L.  Weiss). 
Mechanical  operations  and  construction  of  apparatus  (A. 
Stabler).  Separation  of  solids  and  of  solids  from  liquids, 
ntation  (A.  Stabler)  Filtration  (T.  W.  Richards). 
Filtering  apparatus  (A.  Stahler).  Centrifuging  (A.  Stahlor, 
T.  W.  Richards).  Separation  of  liquids  from  one  another  ; 
preparation  of  mechanical  mixtures  (A.  Stahlor). 

Liquid  Ant,  Oxygen,  Nitrogen.  By  G.  Claude, 
Engineer  Laureate  of  the  Institute  of  France.  English 
edition  corrected  and  brought  up  to  date  by  the  author. 
Translated  by  H.  E.  P.  Cottrell.  With  preface 
by  D'ArsonvaL  Member  of  the  Institute  of  France. 
J.  and  A.  Churchill,     London.     1913.     Price   18s.   net. 

I'n is  volume,  10^  by  7  ias.,  contains  418  pages 
of  -ubject  matter,  with  151  illustrations.  The 
subject  matter  is  arranged  as  follows  :  Part  1.  Lique- 
faction of  gases.  I.  First  steps.  II.  The  critical  point. 
111.  Liquefaction  of  permanent  gases.  Part  2.  Com- 
mercial liquefaction  of  air.  IV.  Expansion  and  Siomeas' 
exchanger  of  temperature — From  Siemeas  to  Linde. 
V.  Inij>erfections  of  the  gaseous  state  and  the  work  of 
VanderWaals.  VI.  Kxpansion  by  simple  outflow.  VII. 
Expansion  with  external  work  that  can  be  recuperated. 
1'irt  3.  Preservation  and  properties  of  liquid  air.  VIII. 
Preservation  of  liquid  air.  IX.  Properties  and  physical 
effect  of  liquid  air.  X.  Chemical  properties  of  liquid 
gen.  Part  4.  Separation  of  the  air  into  it-  elements. 
XL  Diverse  processes.  XII.  Evaporation  of  liquid  air. 
XIII.  Recuperation  of  cold.  XIV.  Progressive  evapora- 
tion. XV.  Accelerated  liquefaction  of  the  oxygen  of  the 
air.      XVI.    Liquefaction     of     easeOUS      mixture-.      XVII. 

Application  of  the  antecedent  liquefaction  of  the  oxygen 
of  the  air.  .Will.  Rectification.  XIX.  Grouping  of 
upparat.  ting   plants. 

Dairy  I  KCMSOI.OGV.  By  C.  I.m:--i;n,  M.S. A.,  Prof,  of 
Dairy  Husbandry,  S.  Dakota  State  College,  and  W. 
Whit'-,  p,  >.  .1.  Wiley  and  Sons,  New  Vork.  Chapman 
and  Hall,  Ltd,,  London.     1913.     Price  <>-.  8d.  net. 

Volume,  HJ  by  5ft  in-.,  containing  287  page  "f  subject 
matter,  with  48  illustrations,  and  an  alphabetical  index. 

divided  into  four  part-,  with  32  chapter-,  viz.. 

Pari  f.  Milk  a-  a  food.  (I)  Milk,  it-  properties  and 
composition.     (2)  Normal  milk  and  it-  product    at  food. 

(3)   Abnormal     milk.      Part     II.   City     milk     supply.      (1) 

ind  importance  of  the  industry.     (■">)  Improvement 

of  the  milk  -upplv.     l>>)  Certified  milk.     i~)  Pasteurised 

milk.      (H)    Modified     milk.      (9)   The     villa-.-     milk     plant. 

(10)  'I'll'-  'ity  milk  plant.  (II;  Standardisation  of  milk 
and    cream.      (I2j    Sanitary    examination     of     milk.       (3) 

Whipping  of  cream.  Pari  III.  (14)  fee  'nam  making. 
(16)  Cream   for   ice  cream    making.     (16)  Preparing   the 

mix;  filler-  and  binder-.  (IT;  Freezing  tbe  mix,  (\H) 
Formula-.     (19)  I<c   cream    machinery.     (29)  [ce   'team 

mi.       (22j     I"         "   in 


standards.  (23)  Mechanical  refrigeration.  Part  IV.  By- 
products of  tho  creamery  and  cheese  factory.  (24)  ( lottage 
oheesej  buttermilk  cheese.  (25)  Whey  butter.  (2<>)Milk 
sugar.  (27)  Casein.  (28)  Fermented' milks.  (29)  Con- 
densed and  evaporated  milk.  (30)  Milk  powder.  (31) 
Renovated  butter.     (32)  Oleomargarine. 

Lectures  on  Chemistry  in  Gas-Works.    By  W.  J.  A. 

Butterfield,  F.I.C.  Institute  of  Chemistry  of  Great 
Britain  and  Ireland,  30,  Bloomsbury  Square,  London, 
W.C.     1913.     Price  2s.  lid. 

I  A  reprint  (8£  by  5|  ins.)  of  two  lectures  delivered  before 
tho  Institute  of  Chemistry  at  University  College,  London. 
on  Dec.  8,  1912,  and  Jan."  31,  1913.  There  are  09  pages  of 
subject  matter  and  0  illustrations. 

Chemical  News.  Edited  by  Sir  W.  Crookes,  F.R.S. 
General  Index.  Vols.  1  to  100  (1086—1909).  16, 
Newcastle  Street,  Farringdon  Street,  London,  E.C 
Price  £2. 

This  volume  (10$  by  7£  ins.)  comprises  collective  indexes 

both  of  authors'  names  and  of  subjects,  covering  altogether 

712  pages. 

Elektrochemjsches     Praktiicum.      Von     Dr.     Erich 

Muller.  Ord.  Professor  fur  Physikalische  ('hemic 
an  d.  Tech.  Hochsohule,  Dresden.  Mit  einem  Begleit- 
wort  von  Dr.  Fritz  Foerster.  Thoodor  Stemkopff's 
Verlag.    Dresden  unci  Leipzig.    1913.    Price  M.  8. 

Volume  (8£  by  6.\  in.),  containing  221  pages  of  subject 
matter,  with  102  illustrations,,  and  an  alphabetical  index. 
The  subject  matter  is  classified  as  follows  : — I.  The  need 
of  an  electrochemical  laboratory.  II.  Problems  for 
exercise,  (o)  On  certain  fundamental  laws,  (b)  On  the 
separation  of  metals  from  their  solutions,  (r)  Important 
inorganic  preparations,  (d)  Preparation  of  important 
organic  substances,  (e)  Electrolysis  of  fused  substances. 
(/)  Electrothermic  processes. 

Der  Kolloide  Zustand  der  Materie.  Von  Dr. 
Leonardo  Cassuto.  (Pisa).  Uebcrsetzt  von  Johann 
Matula.  (Wion).  Thoodor  Stein  kopff's  Verlag. 
Dresden  und  Leipzig.     1913.     Price  M.   7.50. 

Volume  (9£  by  (>]  in.),  containing  247  pages  of  subject 
matter  with  18  illustrations,  and  an  alphabetical  index. 
The  subject  matter  is  arranged  under  the  following  heads  : 
I.  General.  II.  Optical  phenomena.  III.  The  ultra- 
microscope.  IV.  Estimating  degrees  of  dispersion.  V. 
Dispersion  and  electrical  energy.  VI.  Tho  Brownian 
movement.  VII.  Osmotic  pressure.  VIII.  Coagulation. 
IX.  Swelling  and  gelatinisation.  X.  Adsorption.  .XI. 
Factors  governing  the  stability  of  colloidal  systems.  XII. 
Methods  for  preparing  colloidal  systems.  XIII.  Theories 
of  the  colloidal  state.  XIV.  General  review  of  the 
theories    of   colloids.     XV.  Systomatising   the;   colloids. 

IIwdbuch    her    Mineralchemie.     Herausgegehen    mit 
Qnterstutzung  der  K.  Akademie  dor  Wissenschaften  in 
Wien.  von  Hofr.  Prof.    Dr.  ( '.    Doelter.     Band   III.   I 
Vier  Maude.      Thoodor  Stein  kopff's  Verlag.    Dresden  und 

Leipzig.     L913.     Price  M.  (>.50. 

/Ski-;  this  .1..    1913.   216.)      Part    I    of    volume   III.,  of    thfc 

work.      It    measures    1 0 J  by  7J  in.      Devoted  to  a  descrip- 
tion  of   titanium  and   its   com  pounds  ;    determination   and 
I  paratkm  of  niobium  and  tantalum  ;   silieotitano-niohates  ; 

laiiium;  determination  and  separation  of  zirconium 
oxide  :     ilico-zirconiates,  etc. 

QUAHnTATTVE    Analysis    OF    MEDICINAL    PrEPARATIO 
By    II.    C.    FlM.I.KK,    15. S.      John    Wiley    and    Sons,    New 
Fork      Chapman      and      Hall,      Ltd.,      London.      1912. 

Price  6s.  'id.  n't. 
A  voi. i  mi..  7 J  by  fij  ins.,  containing  121  pages  of  subjeol 

matter,    and   an   alphabetical    index.      The   subject    matter 

is  arranged  as  follows  :  I.  Scheme  of  analysis  :  epilation 
of  sub  tancc  into  groups;  tests  for  individuals;  tablet 
of  reaction  "I  ansssthetics  and  opium  alkaloids.  II. 
Method    of  analyses:  fluid  extracts  and  tincture   ;  clixirH, 
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wines,  syrups,  etc.  ;  emulsions  ;  liniments  ;  toothwashes 
and  gargles ;  solid  and  powdered  extracts,  and  concen- 
trations ;  pills,  tablets,  etc.  ;  pastils ;  powders,  cachets, 
and  hard  capsules  ;  globules  and  soft  capsules  ;  effervescent 
preparations  and  artificial  mineral  water  salts ;  pastes, 
ointments,  and  emollients ;  inhalants ;  suppositories, 
crayons,  and  bougies ;  plasters ;  digestives.  Scheme  of 
analysis  for  rapid  detection  of  inhibited  drugs. 

Die  Pabrikation  der  Tonerde.  [Monographien  iiber 
chemisch-technische  Pabrikations-Methoden.]  Band 
XXX.  Von  Dr.  A.  Berge.  Wilhelm  Knapp's  Verlag. 
Halle  a.  S.     1913.     Price  M.  3.80. 

Volume  (9|  by  6J  in.),  containing  67  pages  of  subject 
matter  with  20  illustrations,  and  alphabetical  index. 
The  subject  matter  is  classified  as  follows  : — I.  Historical 
account  of  the  development  of  the  alumina  industry. 
II.  Recent  methods  for  producing  alumina.  III.  Process 
by  fusing  bauxite  with  sodium  carbonate,  with  other 
methods  more  or  less  in  vogue.  IV.  Employment  and 
uses  of  alumina  and  aluminium  salts.     V.    Statistical. 

Jahrbuch  der  Elektrociiemie  und  Angewandten 
Physikalischen  Chemie.  Begriindet  und  bis  1901 
herausgegeben  von  Prof.  Dr.  W.  NernST  und  Prof.  Dr.  W. 

BORCHERS.        BERICHTE    UBER    DIE    FORTSCHRITTE     DES 

Jahres,  1906.  Unter  Mitwirkung  der  Herren  K.  Elbs, 
G.  Grube,  F.  Harms,  J.  Hess,  H.  Ley,  H.  Pick,  M. 
Spitzer-Jajce,  Stockmeier,  and  A.  Wacker,  herausgegeben 
von  Dr.  H.  Dannel  und  Dr.  Julius  Meyer.  XIII. 
Jahrgang.  Wilhelm  Knapp's  Verlag.  Halle  (Saale), 
1913.     Price  M.  32. 

Volume  measuring  9f  by  6f  ins.,  and  containing  823 
pages  of  subject  matter,  with  98  illustrations,  and  alpha- 
betical indexes  of  names  and  subjects,  forming  an 
Annual  Report  on  tho  advance  of  electrochemistry  and 
applied  physical  chemistry  in  1906.  The  subject  matter  is 
arranged  under  the  following  heads  : — Pure  Science. 
I.  General.  II.  Educational  and  apparatus.  III.  Atomic 
weights ;  periodic  system ;  valency.  IV.  Phase  rule. 
V.  Speed  of  reactions,  and  law  of  mass  action.  VI.  Thermo- 
chemistry. VII.  Theory  of  solutions,  etc.  VIII.  Osmotic 
pressure.  IX.  Colloids.  X.  Applications  of  physical 
chemistry  to  biology,  physiology,  and  medicine.  XI.  Con- 
ductivity and  state  of  solutions.  XII.  Chemical 
and  electrical  energy,  etc.  XIII.  Polarisation  and  electro- 
lysis. XIV.  Electrical  phenomena  in  gases.  Radio- 
activity. Applied  Electrochemistry.  I.  Production  of 
current.  II.  Inorganic  electrochemistry  and  physico- 
chemical  processes  and  products.  III.  Metalloids  and 
inorganic  compounds.  IV.  Metals.  V.  Organic  com- 
pounds. VI.  Galvanotechnology,  etc.  VII.  Electrolysis  of 
alkali  chlorides.  VIII.  Utilisation  of  chlorine  and  prepara- 
tion of  hydrochloric  acid.  IX.  Sulphur  and  its  compounds, 
especially  sulphuric  acid.  X.  Contact  chemistry  and 
law  of  mass  action.  XI.  Apparatus  for  electrochemical 
technology. 

Traite  Complet  d' Analyse  Chtmique  Appliquee  aux 
Essais  Industriels.  Par  J.  Post  et  B.  Neumann. 
Deuxieme  edition  francaise  entierement  refondue. 
Traduite  d'apres  la  troisieme  edition  allemande  et 
augmentde  de  nombreuses  additions,  par  G.  Ciienu  et 
M.  Pellet.  Tome  Troisieme.  Second  fascicule.  Goudron 
de  Houille.  Matieres  colorantc.  Librarie  Scientifique 
A.  Hermann  et  Fils  6  ruo  de  la  Sorbonne,  6.  Paris. 
1913.     Price  15  fr. 

Volume  measuring  10  by  6.1  ins.,  and  commencing  with 
page  4»i">  and  ending  on  page  902.  Tho  volume  contains 
8  illustrations,  and  a  table  of  contents.  Part  II.  com- 
mencea  with  the  subject  of  coal  tar  and  its  commercial 
products,  and  ends  with  that  of  the  coal  tar  dyestuffs  and 
colours,  with  the  related  industries. 

Chksostry  ok  Dyeing.  By  John  K.  Wood.  Lecturer  in 
Chemistry,  University  College,  Dundee.  Gurney  and 
Jackson,  33,  Paternoster  Row,  London,  E.C.  1913. 
Price  Is.  (kl. 

Tins  forms  No.  II.  of  a  series  of  Chemical  Monographs, 
edited  by  A.  C.  Curaming,  D.Sc.     It  is  a  volume  (~\  by 


5  in.),  containing  74  pages  of  subject  matter,  2i  pages  of 
bibliography,  and  an  alphabetical  index.  The  "class ifiea  - 
tion  of  text  gives  the  scheme  of  the  work.  I.  Chemical 
composition  and  properties  of  the  textile  fibres.  II.  Dyes 
and  their  properties.     III.  Nature  of  the  dyeing  process. 
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tion of  abstracts  under  "Journal  and  Patent  Literature"  and 
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|^     Berthie.r,  A.  :     Production  economique  de  la  vapour. 
L'alimentation  methodique    des    foyers,   chargeurs 
methodiques,  stokers,  1 10  fig.,  in-S°.    Paris*.    H.  Desforges. 
1913.     4  fr  B 

Wansbo rough,  W.  D. :  Modern  Steam  Boilers:  The 
Lancashire  Boiler.  A  Practical  Manual.  8vo,  pp.  168. 
0.   Lockwood.     London.      1913.     Net  4s.   6d. 

Brandix,  Dr.  J. :  Messung  von  Gasmengen.  Genaue 
Messg.  d.  durch  e.  Leitg.  strom.  Gas-(Luft-)  menge  mittels 
Drossel-Messscheibe  (Staurand)  (VIII,  87  S.  m.  34  Abbil- 
dungn.  auf  26  Taf.)  Lrx  8°.  Berlin.  M.  Kravn.  1913. 
M.  2.50. 

Clerk,  D.,  and  G.  A.  Burls:  The  Gas,  Petrol,  and  Oil 
engine,     v.  2.     N.Y.,  Wile  v.     9  +  838  p.  figs.     8°.     1913. 

$7.50. 

Slrfefi'ld,  R. :  Die  Eis-  u.  Kalteerzeugimgs-Maschinen. 
Ihr  Ban  u.  ihre  Verwendg.  in  der  Praxis.  Em  Kom- 
pendium  der  gesamten  Kalteiiulustrie.  2.  neubearb.  u. 
erweit.  Ann.  2.  Bd.  (VII.  u.  S.  265—  520  m.  Abbildgn. 
u.  Taf.)  gr.  8°.  Stuttgart,  M.  Waag.  1913.  Cloth 
M.    11. 

Ta      BraunkoMenindustrie,  Die  dent.  I.  Bd.  6.  Lfg.  Halle, 
Knapp.     1913.     M.  2. 

Gouvy,  A. :    Les  gaz  de  fours  a  coke,  leur  utilisation,  leur 

application,     19     fig.,     in-8°.     Paris.     Dunod    et     Pinat. 
1913.     2  fr. 

Hirschfeld,  C.  P.,  and  Vlbrecht,  T.  C:  Gas  Power.  Cr. 
8vo.     Chapman  and  Hall.     London.      1913.     Net  5s.  6d. 

Ventou-Duclaux,  L. :  Utilisation  de  la  naphtaline  comme 
combustible  dans  les  moteurs  a  explosion,  15  tig.,  in-8°. 
Paris.     Dunod  et   Pinat.      1913.      1   fr. 

Wenger,  L. :  Le  petiole,  production,  industrie,  com- 
merce, grav.,  in-8°.      Paris.      A.  Rousseau.      1913.     6  fr. 

[IB     Orellert,  M. :    Deber  die  Berechnung  v.  Gasheizhran- 

nern.   Mil    12  Abbildgn.,  4  Tab.   u.   zahlreichen 

Beispielen.     [Aus:     "  Wasser  u.    Gas."]  (62  S.)   »r.    s. 

Oldenburg,  (I.  Stalling  Veil.      1913.      M.    L60. 

Y#    Beauverie,   J.:     Les  textiles   vegetaux,   prei.   de    H. 
Lecomte,   290,  fig.,  in-S  .      Paris.     Gauthiei   Yillais. 
1913.      18  fr. 

Copeland,  M.  T.  :  The  Cotton  Manufacturing  Industry 
of  the  United  States.     Bvo,pp.428.     H.  Frowde.   London. 

1913.     Net   8s.  6d. 

Faux,  L. :  Travail  th-s  laines  a  peigne,  Principes  et 
theorie  dela  transformation  des  laines  brutes  i  n  til- p  ignis, 
203  fig.,  3  pi.,  in-4°.     Pari*.     Ch.  Beranger.     1913.     » fr. 

yj      WaUand,  Prof.  H. :    Kenntnu  dei   Wasch-,  Bleich- 
a.  Appreturmittel.   Ein  Lehr- u.  Hilfsbuch  f.  techn. 
Lebranstalten  u.  f.  die  Praxis.     (VIII,  326  8.  m.  46  Fig.) 
gr.  s  .     Berlin,  .1.  Springer.     1913.     Cloth  M.  10 

\7TT      Boimnenu,    II.    de :     Fabrication    Byntheliqiw    dn 
"**"       diamant,  grav.,  in  B  .  Paris,  B.  Tignol.  191S.  Bfr, 
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[May  15,  1913. 


Laehmann,  Dr.  R.  :   Der  Salxauftrieb     Geophysikalischo 

Stadien  Bo.  don  Ban  del  Sabonaesen  Norddeutschlands. 

.!.  Poke.  (2.  Heft.)  [Am :   "  Kali."]  (108  S.  del  21  Fig.  im 

o.    auf    3    Taf.)     8°.     Halle.    W.    Knapp.     1912. 

M.    t  | 

VIII     ttoCmftofH. T>r  TT  -  KeramJsoheBeeheuteielnmm 
*        Gebrancb  in  den  Laboratorien  dor  Ton-.  Glas- 
u.   Email-Industrie.  (VI,   105  S.)  8°.     Halle,  W.  Knapp. 
1913,     K  4.60. 

Htu/dfi).     A.  :     Kopenhagener     Porzellan.     Entwickel- 

ungsgeecbicbte  der  konigl.  Porzellanmanufaktur  in  Kopen- 

•i  vom  IS.  Jahrh.  bis  zur  Gegenwart.     Deutsch  v.  Dr. 

I '.    F.    Roinhold.  (XXI.  234  S.  ^m.   76  Abbildgn.   u.    124 

•  rb.]  Taf.)  Lex.  8°.  Leipzig.  K.  W.  Hiersemann. 
1913.     Half-mor.,  M.  48. 

TV     Ban  ma  mi.    R.  :     Versuchc    ub.   die   Elastizitat   u. 

*  !  ■'•oi_'keit  v.  Rambus.  Akazien-.  Eschen-  u. 
Hickoryholz.  (70  S.  m.  Abbildgn.  u.  1  Taf.).  Hrsg. 
vom  \  cnin  deutscher  Ingenieure.  Lex.  8°.  Berlin, 
.1.  Boriager.     1913.    M.  2. 

Burchartz,  H.  :  Hydralischc  Kalke  u.  Bindemittel 
anderer  Art  als  Kalk  u.  Zeruent  (81  S.)  gr.  8vo.  Berlin, 
Tonindustrie-Z<  it,     1912.     Cloth  M.  5. 

E<card,  J.  :  Le  travail  mecanicpue  de  la  pierre  dans 
findustrie,  126  fig.  in-4°.  Paris.  Dunod  et  Pinat,  1913. 
4  fr.  50. 

KdUr.  If.  :  Der  Bcton-Baublock.  (109  S.  m.  Abbildgn.) 
Lex.  8°.     Berlin,  Tonindustrie-Zcitg.     1913.     M.  3. 

MatikUa,  K.  :  Eiscnbotontreppen  u.  Kunststeinstufen. 
(78  S.  m.  49  Abbildgn.  im  Text  u.  auf  3  Doppcltaf.)  8°. 
Berlin.   Tonindustrie^Zeitg.     1913.     M.    2.25. 

Kuhl.  Dr.  H.  :  Zement brevier.  Ein  kurzg'. fasster  Leit- 
laden  f.  Zementvcrbrauchcr.  (71  S.)  kl.  8°.  Berlin, 
Tonindustrie-Zcitg.     1913.     30  Pf. 

Pntxow,  Dr.  H.  :  Hochofenzeraent.  Kurzer  Leitfaden 
f.  die  Iv  L  Verwendg.  v.  Hochof  en  zement.  2.  Aufl. 

(66    S.    m.    Abbildgn.)    8°.     Berlin,    Tonindustrie-Zeitg. 
1913.     M.   1.50. 

Y      Beckman,  B.  :  Ueber  den  Einfluss  des  Druckes  auf  die 
'•l<ktrische    Leitfahigkeit    bei   Metall  Lcgierungen. 
[Aus :     '"  Arkiv    f.    matematik,    astronomi    och    fysik."] 
8.  m.  7  Fi_m  B°.     Uppsala.     1912.     Berlin,  R.  Fried- 
lander  und  Sohn.     M.  1. 

Otorgi,    F.,    u.    A.    Schubert:     Die    Blcchbearbeitungs- 
inik.     Das  Bebneiden,  Lochcn  (Perforieren),  Biegen, 
Falzf-n.   I  Ziehen  u.  Pragen  der  Metalle,  ihre  Hilf.-,- 

mav  hin<n  a.  Werkzenge.  Lehr-  u.  Hilfsbuch  f.  den  prakt, 
Gebraach,  sowie  e.  allgemeinvrstandl.  Darstellg.  der 
Qrnndztge  n.  Kntwickelg.  bis  zur  Gegenwart  outer 
ten  Quell'  n  u.  nack  geeammelteu  Erfahrgn. 
aus  der  Praxis,  [Vlll,  180  S.  m.  Abbildgn.  im  Text  u. 
auf  2  Taf.  u.  eingedr.  Tab.)  8°.  Bibliothek  der  gesam- 
ten  Tf.hnik.    Leipzig,   Dr.  M.  Janeeke.    1913.    Iff.  4.50. 

■  '  \  R.  :  A  Text-Book  <>f  Experimental  Metal- 
lurgy and  Assaying.  Cr.  8yo,  pp.  178.  Chapman  and 
HalL    London.    1913.    Net  3s.  6d. 

r,  0.  EL  :   Metallic  Alloys:  Their  Btrnctnre  and 
Constitution.     2nd  <<l.     Revised!,  largely  rewritten. 

.    pp.    438.     I  .    Griffin.      London.       1913.      Net 

l.nUhnr,  I'rof.  A.  :    Dk  1/  -i'  nm-'  n  in  Offei  Anw  ndung 

f.   gewerbiiche  Zwecke,     Km   Hand-  u.   Bulfsbuchlein  f. 
wimtl.    MetaUgewerbe.     1.    nea    bearb.    u.   enreik   Aufl. 
Bear!.,    u.    hrsg.    v.   Prot  0.   Bauer.     (VI,  211  S.  m.   I 
Abbildgn.)  8*.     Berlin,  M.  Krayn.     1913.     Cloth  M.  4. 

//.'/.  J.  M. :  Th<'  Mining  District-  <.f  the  Western  United 

B  .".  807.     D  -   QeoL  Survey.)    18  platei  and 

l    engraving.    Bvo,    nrdL,    pp.    309.    Wesley.    London. 

1913.     N't  4s.  6d. 


KobeWs.  F.  v.  :  Lehrbuch  der  Mineralogie  in  leicht- 
fasslieher  Darstellung.  Mit  besond.  Riioksicht  auf  das 
Vorkommen  der  Mineralien  u.  ihre  techn.  Verwendg.  verf. 
v.  K.  Oebeke  u.  E.  Wcinschenk.  7.,  neubearb,  Aufl. 
(VII,  405  S.  m.  344  AbbUdgn.  u.  1  Taf.)  8°.  Leipzig, 
F.  Brandstetter.     1913.     Cloth  M.  8.50. 

Krusch,  Prof.  Dr.  P.  :  Die  Versorgung  Deutschlands  m. 
metallischen  Rohstoffen  (Erzen  u.  Metallen).  (XVI,  260 
S.  m.  97Fig.)gr.  8°.  Leipzig,  Veit  und  Co.  1913.  Cloth 
M.  15. 

Peter,  Prof.  F.  :  Die  Abhitzkessel.  Eine  Darstellg.  der 
Dampferzeugg.  mittels  Abwarme  v.  Ofen  u.  Hochofen- 
gichtgasen.  (VI,  174  S.  m.  54  Abbildgn.)  gr.  8°.  Halle, 
W.  Knapp.     1913.     Cloth  M.  8.75. 

J£  j        Vallier,  R. :  Les  savons  (Encycl.  scientif.  des  aide- 
memoke),  13fig.,in-8°.    Gauthier-Villars.    Paris. 
1913.     Bds.  3  fr. 

YTV  Adressbuch  der  deutschen  Gummi-,  Gutta- 
percha- u.  Asbest-Industrie  nebst  ver- 
wandter  Geschaftszweigo,  wie  Kabel-,  Celluloid-  u.  Lino- 
leum-Industrie. Mit  e.  alphabet.  Firmen-Register  nebst 
Bezugsquellen-  u.  Warenzeichenliste  u.  Inserenten-Vor- 
zeichnis.  11.  Ausg.  1913.  (V.  72  u.  582  S.)  8°.  Berlin, 
Union,  Zweigniederlassg.     1913.     Cloth  M.  5. 

Ventou-Duclaux,  L.  :  Les  caoutchoucs  artificiels,  in-8°. 
Paris.     1913.     Dunod  et  Pinat.     3  fr.  75. 

YWT        Dumont,  R. :   La  fumure  raisonnee  des  legumes 
et  des  cultures   maraicheres,  40  grav.,  in-8°, 
br.     Paris.     Libr.  Larousse.     1913.     Cloth  4  fr. 

Ringelmann,  M.  :  Amenagement  des  fumiers  et  des 
purins  (Nouv.  bibl.  du  cultivateur),  ill.,  in-16.  Paris. 
Libr.  agricole.     1913.     1  fr.  50. 

Ingle,  H.  :  A  Manual  of  Agricultural  Chemistry.  3rd 
(revised  and  largely  rewritten)  odition.  8vo,  pp.  406. 
Scott,  Greenwood.     London.     1913.     Net  7s.  6d. 

XVI]  Brauereien,  Malz-Fabriken,  Brennereicn,  Sprit- 
u.  Presshefen-Fabriken,  Die  deutschen,  im 
Besitze  v.  Aktien-Gesellschaften.  Jahres-Bericht  der 
finanziellen  Vcrhaltnisso  u.  Betriebs-Ergebnisso  im 
Geschaftsj.  1911/12.  (Einbd.  :  1913).  16.  vollstandig 
umgearb.  u.  verm.  Aufl.  (XII,  416  S.)  gr.  8°.  Berlin, 
Verlag  f.  Borsen-  u.  Finanzliteratur.     1913.     Cloth  M.  6. 

Brennerei-Lexikon.  Hrsg.  v.  M.  Delbriick.  2.  Lfg.  Berl., 
Parey.     1913.     M.  2. 

Goettler,  Dr.  H.  :  Dio  chomischo  Untorsuchung  des 
Weines  durch  den  Praktikor.  (61  S.)  8°.  Neustadt  a/H., 
D.  Moininger.     1913.     M.   1. 

Kusserow,  Dr.  R.  :  Mittoilungen  f.  Brcnnerei  u.  Press- 
hofe-Fabrikation.  Nebst  Anh.  :  Adressbuch  der  Liefor- 
antcn  f.  das  Brennereigewerbe.  Nr.  47.  Marz  1913. 
(8  u.  IV,  S.)  8°.  Sachsenhausen  (Mark,  Chausseostr.  8), 
Selbstverlag.     1913.     50  Pf 

Pawel-Rawmingen,  A.  :  Dio  Praxis  d.  Brauorei-Buechor- 
Revision.  Ein  Leitfaden  f.  Brauerei  Bositzer  Aufeiohts- 
rate.  Direktoren,  Kontorchefs,  u.  Biicliern^visoren 
(116  S.)  gr.  8°.     Stuttgart,  Muth.     1913.     M.  3. 

KiiHtcr,  Prof.  E.  :  Anleitung  zur  Kultur  dor  Mikroor- 
ganismon.  Fur  den  Gebrauch  in  zoolog.,  botan.,  modi/in. 
ii.  landwirtsohaftL  Laboratories  2.  verm.  u.  veil).  Aufl. 
ail.  2IH  S.  m.  25  Abbildgn.)  gr.  8°.  Leipzig,  B.  <'•■ 
Tcubnor.      1913.     Cloth  M.  8.60. 

L'iftir,      Prot      F.  :       Dio      Kssigsiiuro-Garung.     I 
"Handb.  -I.  techn.  Mykol."]  (V.  103  S.  m.  4  AbbUdgn.) 
Lex  8°.     .b-na,  G.  Fischer.     1913.     M.  2.50. 

YTYA      Fisrh<r,     A.  :      I)i<'    kiinstliche     Kalto    in    del 
A  modernen-Milchwirtschaft.    [Aus:     "Bs-   n. 

Kalt.-  Inrlustri.;  |  (12  S.  m.  14  Fig.)  32x24  cm.  Witten- 
berg. A.  Ziemson.     1913.     M.  1. 


Vol.  XXXII.,  No.  9.] 


DISSERTATIONS. 


515 


Francois,  L.  :  Los  aliments  sucres  industrials,  chocolats, 
bonbons,  confiseries,  confitures  (Encycl.  scientif.  des  aide- 
memoire,  29  fig.,  in-8°,  br.  Gauthier-Villars.  Paris. 
1913.     Bds.  3  fr. 

Garvens,  jr.,  W.  :  Kaffee.  Kultur,  Handel  u.  Bereitg. 
im  Produktionslande.  Nach  meinen  Aufzeichngn.  u 
Erfahrgn.  in  Mexiko.  2.  Aufl.  (Ill,  45  S.  m.  ca.  35 
Abbildgn.)  Lex.  8°.  Hannover,  Rechts-,  staats-  u. 
sozialwissenschaftl.     Verlag.     1913.     M.  3. 

Hotop,  M.,  E.  Michael,  e.  A.  Strempel- Kehzmann  : 
Manualc  del  cuoco :  preparazione  e  conservazione  al 
naturale  degli  alimenti  cogli  apparecchi  Week.  Versione 
dal  tedesco  di  F.  Brambilla.  Milano,  8°,  fig.,  p.  181. 
1913.     Lire  3. 

VTYg  Fresenius,  Prof.  H.  :  Chemische  u.  physika- 
lisch-chemische  Untersuchung  der  Bissinger 
Auerquelle.  Ausgefiihrt  im  chem.  Laboratorium  Frese- 
nius. (21  S.)  gr.  8°.  Wiesbaden,  C.  W.  Kriedel.  1913. 
80.  Pf. 

Kyrieleis,  Dr.  W  :  Grundwasserabsenkunsr  bei  Fundier- 
ungsarbeiten.  (VII,  191  S.  m.  81  Fig.  u.  Tab.,  sowie  3 
Taf.)  gr.  8°.     Berlin,  J.  Springer.     1913.     M.  6. 

Y  Y      Henry,  T.  A.  :   The  plant  alkaloids.     Phil.,  Blakis- 
A*        ton.     7+466  p.  8°.     1913.     S5. 

Mutter,  E.  :  Erkennen  u.  Bestimmen  v.  Pflanzendrogen. 
Zum  Gebrauch  f.  Apotheker  u.  Drogisten.  (IV,  76  S.)  gr. 
8°.     Berlin,  P.  Parey.     1913.     M.  2. 

Ziegler,  O.,  u.  C.  A.  Petzold  :  Drogenkunde.  Ein  Hilfs- 
buch  f.  den  Unterricht  an  den  Drogisten-Fachschulen  u. 
zum  Selbstunterricht,  sowie  e.  Auskunftsbuch  f.  die  Praxis 
des  Drogisten.  Mit  1  Tabelle  zur  schnellen  Bestimmg.  der 
Verwendg.  der  Drogen,  sowie  1  (fabr.)  Weltkarte. 
(XVIII,  505  S.)  kl.  8°.  Berlin,  Verlag  des  deutsehen 
Drogisten-Verbandes.     1913.     Cloth  M.  5.50. 

YYT      Oremier,     V.  :      Le     developpement     en     pleine 
lumiere  apres  fixage,  in-16.  Paris.     Gauthier- 
Villars.     1913.     2  fr. 

XXI !  Merck's  Reagenzien-Verzeiohius,  enth.  die 
gebrauchl.  Reagenzien  u.  Reaktioncn,  geord- 
net  nach  Autorennamen.  Zum  Gebrauch  f.  chem., 
pharmazeut.,  physiolog.  u.  baktcriolog.  Iiaboratoriou 
sowie  f.  klinisch-diagnost.  Zwecke.  3.  Aufl.  Abge- 
Bchlossen  im  Febr.  1913.  (VI,  446  S.)  Lex.  8°.  Berlin, 
J.  Springer.     1913.     Cloth  M.  6. 

Treadwell,  F.  P.,  and  W.  T.  Hall :  Analytical  chemistry. 
3rd  American  ed.  from  the  5th  German  ed.  In  2  v.  v.  1, 
Qualitative  analvsis.  N.Y.,  Wiley,  c.  11+534  p.  8°. 
1913.     S3. 

XXIV.  BrVant'     V-     S-  :      Laboratory     Text-Book     of 
Chemistry.    Parti.    4to.    Churchill.    London. 
1913.     Not  4<. 

Duisberg,  C.  :  Fortschritte  u.  Probleme  dor  chemischen 
Industrie.  Vortrag.  (32  S.)  gr.  8°.  Leipzig,  0.  Spamer. 
1913.     M.   1. 

Findlay,  A.  :  Osmotic  Pressure  (Monographs  on  Inor- 
ganic and  Organic  Chemistry).  8vo.  pp.90,  limp.  Long- 
mans.    London.     1913.     Net  2s.  6d. 

Oholm,  L.  W.  :  Die  freie  Diffusion  der  Nichtclektrolvto. 
Ueber  die  Hydrodiffusion  einiger  organ.  Substanzen.  2 
Mitteilg.  [Aus  :  "  Meddelandon  f.  k.  vetenskapeakad, 
Nobel-instit."]  (52  S.)  8°.  Uppsala,  1912.  Berlin,  R, 
Friedliinder  und  Sohn.     1913.     M.  1.50. 

Qmdin  u.  Kraut's  anorgan.  Chemie.  7.  Aufl.  v.  Fried- 
heim  u.  Peters.  162  u.  163.  Lfg.  Hdlbg.,  Carl  Winter. 
1913.     Each  Lfg.  M.   1.80. 

Grandes  industries  francaises,  Les.  L'industrie  metal- 
lurgique,  par  R.  Pinot.  L'industrie  electrique,  par  P. 
E«clnvej.'c  et  L.  Legouez.  L'industrie  houillere,  par  H. 
de  Peyerimhoff  (Bibl.  de  "  Finance-Univers."  Revue 
financiere  universelle),  in-S°,  Paris,  F,  Alean.  1913. 
4  fr. 


Handwdrterbuch  d.  Chemie.  113  Lfg.  Brnschwg., 
Vieweg  und  S.     1913.     M.  2.40. 

Hjelt,  Prof.  E.  :  Der  Streit  iib.  die  Substitutionstheorie 
1834 — 1845.  [Aus.  "  Sammlg.  chem.  u.  chem.-techn. 
Vortrage."]  (38  S.)  Lex.  8°.  Stuttgart,  F.  Enke.  1913. 
M.  1.50. 

Kitt,  Prof.  M.  :  Lehrbuch  der  Chemie  f.  HandeLsakade- 
mien.  II.  Tl.  (VII,  131  S.  m.  26  Abbildgn.)  gr.  8°.  Wien, 
A.  Pichler's  Wwe.  und  Sohn.     1912.     Cloth  M.  1.70. 

Mezger,  C.  :  Die  Chemie  aLs  mathematisches  Problem. 
Mit  60  Strukturbildern  im  Text.  (IV,  108  S.)  gr.  8°. 
Metz,  G.  Scriba.     1913.     M.  3. 

Ostwald's,  Willi.  :  Klassiker  der  exakten  Wissenschaften. 
Neue  Aufl.  8°.     Leipzig,  W.  Engelmann. 

Nr.  30.  Cannizzaro,  Prof.  S.  :  Abriss  e.  Lehrgangc:-, 
der  theoretischen  Chemie,  vorgetragen  an  der  k.  Uni- 
versitat  Genua  (1858).  Uebers.  v.  Dr.  Arth.  Miolati. 
Hrsg.  v.  Loth.  Meyer.  2.  Aufl.  (61  S.)  1913.  Bds. 
M.  1.25. 

Nr.  60.  Steiner,  Jac.  :  Die  geometrischen  Construc- 
tionen  ausgefiihrt  mittelst  der  geraden  Linie  u.  e. 
festen  Kreises,  als  Lehrgegenstand  auf  hoheren  Unter- 
richts-Anstalten  u.  zur  praktischen  Benutzung  (1833). 
Hrsg.  von  A.  J.  v.  Oettingen.  2.  Aufl.  (85  S.  m.  25  Fig. ) 
1913.     Bds.  M.   1.50. 

Nr.  68.  Meyer,  Loth.,  u.  D.  Mendelejeff :  Das  natiir- 
liche  System  der  chemischen  Elemente.  Abhand- 
lungen '(1864—1869  u.  1869—1871).  Hrsg.  v.  Karl 
Seubert.  2.  Aufl.  (135  S.  m.  1  Taf.)  1913.  Bds. 
M.  3. 

Williams,  H.  S.,  and  E.  H.  Williams  :  Aspects  of  recent 
science  :  Modern  development  of  the  chemical  and  bio- 
logical sciences.  N.Y.,  Goodhue  Co.  9  +  306  p.  (3  p.  bibl.) 
pis.  pors.     8°.     1913.      $2. 


*  Dissertations. 

[Pricos  vary,  ranging  from  two  to  three  shillings.] 


Glaser,   A.  : 
Derivate. 


Uebcr    x-Methylnaphtalin    und   seine 
Zurich.     191 2."    57   S.     8°. 


Liebold,  M.  :  Ueber  den  Einfluss  der  Nitrogruppo  auf 
die  Sulfurierbarkeit  von  Diphenvlmcthan,  Triphenyl- 
methan  und  Fluoren.     Tubingen.     1912.     40  S.     8°. 


Schilling,    H.  : 
chinone.     Berlin. 


Zur    Sulfurierung    gechlortcr    Anthra- 
1912.     51  S.     8°. 


Schwarz,   H.  :    Ueber   Mono-   und   Dimethylnaphtaline 

!   im  Steinkohlcntecr.     Miinohen  (Techn.  Hochsch.).      1913. 
59  S.  m.  4  Tab.  u.  2  Kurven.     8°. 

jy        Biirckert,     H.  :      Ueber      2,7-Dibromphcnanthrcn- 
*  chinon    u.    Azoverbindungen    der    Phenanthren- 

rcihe.     Stuttgart  (Tcchn.  Hochsch':).     1913.     49  S.     8°. 

Czaplicki,  St.  A.:  Versuche  zur  Synthase  tics  Chro- 
menols  u.  RufenoLs.     Anhang  :    Einwirkane  von  aroma- 

tischen     Saurechloriden      auf     den      OrciiHliincthvliithcr. 
Hern.     1912.     32  S.     8°. 

Goschke,  A.  :  Die  Synthese  des  Butoins  und  seine 
Ueberfiihrung  in  Butin.     Bern.     1913.     32  S.     8°. 

Gubelmann,  J.  :  Ueber  Fluorcszeine  und  Hhodaininc  del 
Naphtalinreihe.  Ziirich  (Tcchn.  Hochsch.).  1912.  Si!  S. 
8°. 

Kalb,  L.  :  Ueber  Dehydroindigo.  Miinchcn.  1912. 
90  S.    '8°. 

Zuprrfein  S.  :  Zur  Kcnntni-  d<  r  bo-Oxindogenide, 
Bern,     1912,     4.",  S.     8°. 
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\J     Hiihn,  Fr.  :    Beetimmung  dor  Zellakee  in  Holzarten 
uiul    Gtospinstfasern.     Monster.      1912.     64    S,    4° 

Kling<t(dt,  A.  :  Em  neoes  Vorfahron  zur  Besfdmmang 
dor  Zollulo.-e  in  vorholzten  Fa-ern  und  Studien  iiber  dio 
n.uh  dieeem  Vorfahron  aus  Jute  und  Holz  isolierten 
Zalfakeen,     Dresden.     1912.     72  S.     8°. 

Fedbrfp  Rao,  B.  :   T.  1.  Uebex  Oelluloee-Bestimmnngs- 

methodon.     T.  2.  Trioxyglutarsaure  aus  Fruktose  (Lavu- 
lose)  dorofa  gelinde  Oxvdation  mit  Salpetersaure.     Gottin- 
1912.     til   S.     8°. 

VIT      Bmttner,  F.  :    Ueber  grune  und  violette  komplexo 
■  chromiacotate.     Tiibingen.     1912.    102  S.    8°. 

Elbert.  .1.  J.  :  Ueber  dio  Fixation  des  Luftstickstoffs 
mittoN  Borvorbinduimen.  Berlin.  1913.  39  S.  in.  11 
Tab.   und  9  Fig.     8°. 

//•/,<.  F.  :  Ueber  don  Chemismue  der  Stickoxydbildung 
iru  Hochspannungsbogen.  Bcrlin-Charlottenburg.  1912. 
48  S.     8°. 

Lorie,  S.  :  Stickstoffwasserstoffsaure  und  ihre  anorgan- 
ischen  Verbindungen.     Zurich.     1912.     63  S.     8°. 

Rothenbach.  M.  :  Ueber  die  drei  langlebigen  Zerfalls- 
produkte  in  der  Aktiniumreihe.  Berlin.  1912.  62  S.  in. 
10  Fig.     8°. 

T'lschew,  E.  :  Ueber  die  chemischen  Eigenschaften  von 
Aktinium  und  Radioaktinium.     Berlin.     1912.     60  S.  m. 

ig.     8°. 

Ztcirky.  H.  C.  :  Ueber  Perborate  u.  ihre  technische 
Venrandung.  Ziirich  (Techn.  Hochsch.).  1911.  78  S. 
m.  8  Fig.     8°. 

V      Bnrthn,  E.  :   Ueber  die  Siedepuukte  der  Alkalimetalle 
und  AlkaUhalogenide  im  Vacuum  des  Kathoden- 
Jicht-.     Heidelberg.     1912.     69  S.     8°. 

KhUrs,  C.  :  Zur  Kenntnis  der  Bildungsformt  n  von 
M-tallen.     Strassburg.     1911.     31   S.,    1   Taf.     4°. 

Jochnn,  0.  :  Untersuchungen  iiber  metalli.sch.es  Uran 
und  Molybdan.     Strassburg.     1911.     49  S.     8°. 

Morten.      A.:       Kalorimetrische     Untersuchung     dor 
en-KobknstoS.     Aachen.     1912.     22    S.    m. 

•:.  ■-.  Lichtbildern.     4°.  8°. 

M  K.  :      Ueber    das    anodische    Vorhallen    des 

DB.     Miinchen  (Techn.  Hochsch.).     1913.     64  S.     8°. 

Rausehekflat,  <^.  v.:    Die  elektrische  Leitfahigkeit  der 
Metallo^iorungen  im  fliissigen  Zustando.      Aachen.     1912. 
u.  64  Tab.     Gr.  8°. 

Srhu:nrz,    M.    v.  :     Untersuchungen    iiber   Ferrosilizium. 
Mftnohen  (Techn.   Hochsch.).     1912.     94  S.  m.  2  Taf.  u. 
ri  Tab.     8°. 

Styri,  H.  :    Debar  baaiacbes  Venchmelzen  voa  Kupfor- 
stein    und    VerarbeHung    eines    oxydischen    Kupfererzi 
Aachen.     1912     33  S.  m.  2  Fig.  u.  12  Tab.     4°. 


r  schwarzes  Silbcr.     Born.      1912. 
8°. 


Toropoff,  Th. 
•     0  Tat 

VI  i'i>i.  W.  :    Kxpf-rimentfllo  Untorsin  hungon  am 

ilberdampf-Gleiohrichtef     fur     Wech  i  I 
-tr.-m.     Zurich    (Techn.     Bocbach.).     1912.     64    8.     m. 

V>  :  Zur  KanntnM  der  amphoteren  EStektrolyte. 

Bcrfia     1912.     66  8.  m.  4  Fig.     8°. 

ZtchUU  Harinumn,    A.  :     Ueber    die    KKktrol , 

•n  (Techn.   Hocfa  oh.).    1913. 

XV  '■         I   •'    '   Dcbungen    ul.<r  die  ultra- 

nukroakopiacbe    Struktur    von    Gallerten    mit 
Hilfedec  Spatt-  und  Kardkrid-XTHnmikroekop  .  Gdttinj 
1911.     -35  8.  m.     1  Taf.     H\ 


XVI      R**Ae,    A.  :      Beeinflussung   der    Koimfahigkeit 
verschiedenor    Kulturpflanzen  durch  Salzdiing- 
ung.     Gottingen.     1912.     XII,  56  S.  m.  2  Tab.     8°. 

XVI  Fchliiimin,  V.  :  Beitrage  zur  mikroskopischon 
Untorsuchung  des  Honigs  mit  speziellor 
Boriicksichtigung  des  Schweizorhonigs  und  der  in  dio 
Schwoiz  oingefiihrtcn  fremden  Honige.  Aus  dem  pharma- 
zeutischen  Institut  der  oidg.  polytechnischen  Schule. 
Zurich  (Techn.  Hochsch.).     1911.     80  S.  m.  4  Taf.     8°. 

Jeekdius,  W.  :  Inversion  des  Rohrzuckers  und  ihre 
Beziohungen  zu  den  qualitativen  Veranderungen  ver- 
schiedenor Futterriiben-Sorten  wahrend  der  Lagerung. 
Halle.     1912.     106  S.  m.  23  Tab.     8°. 

XIXA     Bassermann,  H.  :    Die  Kupferung  von  Gemiise- 
konserven.  Strassburg  1912.  96    S.  8°. 

XIXB     &°M,  H.  :    Ueber  Wasserreinigung  mit  Baryum- 
carbonat.     Zurich  (Techn.  Hochsch.).     1912. 
IV,  152  S.     8°. 

Herrmann,  G.  :  Neue  Versuche  iiber  dio  Wirkung 
gechlorter  Kohlenwasserstoffe.  Chloroform,  Tetrachlor- 
kohlenstoff,  Trichlorathvlen,  Dichlorathylon.  Wiirzburg. 
1911.     40  S.     8°. 

Klocman,  L.  :  Beitrage  zur  Kinetik  der  Giftwirkung 
von  anorganischen   und  organischen   Sauren.     Miinchen. 

1911.  49  S.     8°. 

XX       Brooks,    B.    T.  :     Studien    iiber    die    atherischen 
Oele  der  Champaca-Bliiten,  des  Pfeffers  und  des 
Ingwers.     Gottingen.     1912.     33  S.     8°. 

Brunner,  O.  :  Ueber  die  Beziehungen  der  chemischen 
Konstitution  zur  pharmakologischen  Wirkung  bei  Anti- 
monpraparaten.     Zurich.     1912.     23  S.     8°. 

Eder,  R.  :  Ueber  die  Mikrosublimation  von  Alkaloidon 
im  luftverdiinnten  Raum.  Aus  der  pharmazeutischen 
Abteilung  der  Eidgen.  Techn.  Hochsch.  Zurich  (Techn. 
Hochsch.).     1912.     VIII,  124  S.  m.   1  Taf.  u.  3  Fig.  8°. 

Meyer,  A.  :  Beitrag  zur  Kenntnis  der  Saponine.  Unter- 
suchung  dor  Saponine  von  Bassia  Longifolia.  Mit  einem 
Anhang :      Untersuchung     einer     Kawahwurzel.     Berlin. 

1912.  61  S.     8°. 

Meyer,  K.  :  Zur  Kenntnis  des  Caryophyllens.  Leipzig. 
1912.     47  S.     8°.     ; 

Meyer,  L.  :  Ueber  die  Einwiikung  von  Halogenen  auf 
das  3-Thiopyrin,  l,5-Diphenyl-3-thiopyrin,  1,3-Diphenyl- 
5-thiopyrin  und  5-Selenopyrin.  Rostock.     1911.    43  S.  8°. 

Peirce,  G.  :  Ueber  den  Anbau  des  Brucins  zu  einer 
neuen  Base  Curbin  und  einige  andere  Versuche  in  der 
Brucinroihe.     Berlin.     1912.     42  S.     8°. 

Uhlenhaut,  H.  :  Ueber  die  Spaltung  von  Amygdalin 
durch  Schimmelpilze.     Kiel.     1911.     59  S.     8°. 

Ziem,  M.  :  Zur  Kenntnis  der  Mono-  und  Sesquiterpene 
(Limonen,  Carvon  und  Humulen).  Leipzig.    1912.  52  S.  8°. 

XXII     F)elj>y,  M.  :    Ueber  die  Versoifung  von   Nitro- 
'        cellulose    u.    Nitroglyzerin.     Zurich    (Techn. 
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YYTTT      Fuller,     H.     V.  :     Beitrage     zur    Gasanah  I 
AAX±X.         BaseK      ]912       67  g    m     j0  Fjg       go 

Maeder,  H.  :  Beitrago  zur  Bromometrie.  KSnigabefg 
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Zagelmeier,    V.  i     Uebor   die   quantitative   Bostiinmung 
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A  Zurich  (Techn.  Hochsch.).     1912.    66  8.   8°. 


•  Compiled  by  II.  Orevel  and  Co.,  33,  King  Street,  Covent 
r;;iM<:n,  London,  W.C.,  from  whom  all  the  work*  in  the  preceding 
lists  can  be  obtained. 
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PROF.    W.    R.    E.    HODGKINSON    IN   THE    CHAIR. 

ORE  DEPOSITS  OF  HU-NAN  AND  HU-PEH. 

BY   W.    R.    SCHOELLER. 

These  two  provinces  of  Central  China  are  situated 
the  former  to  the  south,  the  latter  to  the  north,  of  Tung- 
ting  lake  (Tung-ting  hu),  as  indicated  by  their  names. 
(Hu-nan  :  South  of  the  Lake  ;  Hu-peh  :  North  of  the 
Lake.) 

The  following  description  of  the  mineral  deposits  of  the 
two  provinces  includes  nearly  all  those  that  have  come 
under  my  notice,  and  while  many  more  are  still  awaiting 
discovery  this  list  is,  I  believe,  the  most  complete  yet 
published,  and  may  help  to  give  an  idea  of  the  vastness 
of  the  natural  resources  of  the  country.  All  the  analytical 
data  quoted  are  original ;  some  have  been  obtained 
by  the  examination  of  specimens,  while  in  the  case  of 
stibnite,  galena,  realgar,  and  mixed  sulphides  the  figures 
represent  the  composition  of  large  quantities  of  ore, 
sometimes  exceeding  five  hundred  tons. 

Foreigners  are  not  permitted  to  acquire  mining  rights 
in  China,  nor  are  they  allowed  to  reside  outside  treaty  ports ; 
it  is  even  difficult  to  secure  a  passport  enabling  them 
ito  visit  the  country  districts.  The  opposition  of  the 
tjrovernment  and  the  intense  anti-foreign  feeling  will 
probably  delay  the  development  of  the  mining  industry 
for  a  long  time  to  come.  With  a  few  exceptions,  the 
Chinese  refuse  to  accept  European  guidance  in  their 
industrial  enterprises,  though  attempts  to  do  without 
it  have  always  resulted  in  failure.  China  is  thus  a  store- 
house of  mineral  wealth  available  for  the  future 

As  regards  means  of  communication  in  the  two  provinces, 
the  Hankow-Peking  railway  carries  no  ore,  as  there 
are  no  mines  along  the  line ;  the  colliery  railway  from 
Ping-hsiang  to  the  Siang  river  brings  down  coal  and 
coke  for  transhipment  into  lighters.  All  other  transport 
is  done  by  water,  and  full  advantage  is  taken  of  the 
natural  waterways.  Hankow  can  be  reached  by  large 
■ocean-going  vessels  for  7 — 8  months  in  the  year  (April — 
November).  Shallow-draught  river  steamers,  chiefly 
British  and  Japanese,  ply  between  the  following  ports  : — 

1°  Shanghai — Hankow.     All    the    year    round. 

2°  Hankow — Ichang.     All   the   year   round. 

3°  Hankow — Siang-tan.     April — November. 

4°  Hankow — Chang-te.     May — November. 

In  addition  to  these  steamers,  innumerable  junks 
trade  on  all  rivers  down  to  the  smallest  creek.  Above 
Ichang,  the  Yang-tsze  winds  its  way  through  some 
hundred  miles  of  narrow  gorges,  and  navigation  becomes 
impossible  except  for  specially  constructed  craft,  owing 
to  dangerous   rapids. 

For  the  description  of  the  various  ore  deposits,  it  will 
he  convenient  to  group  them  under  several  head-. 

Antimony  ores  of  Central  Hu-nan. 

The  Siang-kiang  would  appear  to  form  the  eastern 
boundary  of  the  antimony  belt.  The  district  situated 
between  that  river  and  the  Yuen-kiang  and  of  which  the 
city  of  Sin-hoa  may  be  said  to  be  the  centre,  produces  the 
purest  and  richest  stihnito  ore,  a  typical  ore  assaying 
57-64  per  cent.  Sb,  and  0127  per  cent.  As,  with  traces 
Pb  and  Cu.  However,  the  arsenic  is  usually  well  below 
01  per  cent.  The  ganguo  amounts  to  about  15  per  cent, 
and  consists  of  quartz,  occasionally  mixed  with  Bchistose 
rock.     The  mineral  is  most  frequently  coarse-crystalline, 


showing  long  stout  prisms,  of  strong  lustre.  Massive 
stibnite  is  not  uncommon,  and  the  richest  ores  are  of 
this  variety,  with  an  antimony  content  of  60  to  65  per 
cent. 

With  the  exception  of  one  or  two  mines  owned  by 
the  Hua-Ch'ang  Co.  of  Chang-sha,  there  are  no  mines 
in  the  European  sense  of  the  term.  The  workings  are 
merely  man-holes  made  in  the  mountainside  ;  as  soon  as  a 
certain  depth  is  reached,  ground  water  or  the  want  of 
ventilation  make  work  impossible,  and  another  hole  is 
dug  near  by.  In  this  manner  only  the  surface  of  the 
ore  body  is  scratched.  The  miners  sell  the  ore  by  the 
picul  to  local  dealers,  who  send  it  to  the  nearest  river, 
whence  it  reaches  Chang-sha  or  Yi-yang.  At  both  these 
places  the  ore  is  liquated  for  crude  antimony,  while  regulus 
is  also  made  at  Chang-sha  and  Han-yang.  The  liquation 
residues,  containing  20 — 30  per  cent,  of  metal,  have 
accumulated  since  smelting  began,  but  are  being  used  of 
late  in  the  manufacture  of  regulus  by  the  volatilisation 
process.  The  antimony  sulphide  in  the  residues  coating 
the  gangue  and  forming  a  glaze  after  solidification,  it  is 
not  possible  to  concentrate  them  by  mechanical  means, 
as  the  brittle  sulphide  slimes  after  crushing.  The  slimes 
from  a  27  per  cent,  residue  assayed  564  per  cent. 

To  the  north  of  the  Sin-hoa  district  the  deposits  become 
poorer  :  near  An-hoa  there  occur  ores  averaging  48  per 
cent.  Sb,  with  006  per  cent.  As  and  negligible  quantities 
of  lead,  copper,  and  zinc.  They  are  of  granular  texture 
and  present  a  dull  lead -grey  appearance. 

Low-grade  ores  are  also  known  to  occur.  A  25  per  cent, 
ore  showed  beautiful  isolated  crystals  several  inches 
long  embedded  in  a  slaty  gangue.  Another  ore  (28'94  per 
cent.  Sb)  of  extraordinary  hardness  consisted  of  an 
intimate  mixture  of  quartz  and  stibnite  in  fine-grained 
masses.     Both  ores  were  practically  free  from  arsenic. 

Passing  into  S.W.  Hu-peh  the  ore  deposits  show  an 
increased  proportion  of  arsenic,  a  sample  giving  5T75 
per  cent.  Sb  and  043  per  cent.  As. 

The  same  may  be  said  of  stibnite  and  crude  from  the 
province  of  Kweichow,  some  of  which  finds  its  way  down 
the  Yuen-kiang.  Specimens  were  examined  with  the 
following  results  : — 

1°  Ore.     Sb  6299%— As  0846%— Pb  018%— Cu,  Zn  :  traces. 
2°  Crude.     Sb  6985%— As  046% 
3U  Crude.  As  0303% 

The  export  of  stibnite  and  crude  antimony  dates  back 
about  eight  years  when  the  inflated  price  of  the  metal 
made  mining  very  profitable.* 

The  "Mineral  Industry,"  vol.  XX.  (1912),p.  45, mentions 
that  China  is  first  in  the  production  of  antimony ;  and 
that  the  ore  comes  from  a  number  of  places  to  the  north- 
west of  Tung-ting  lake.  South-west  is  more  correct. 
The  same  year-book  also  states  that  "at  Hankow,  Carlowitz 
and  Co.  are  engaged  in  the  smelting  of  antimony  and 
lead."  No  smelting  was  in  progress  at  Hankow  at  the 
time  the  book  was  written.  (For  additional  information 
concerning  antimony  ores,  see  this  Journal,  1913,  p.  260.) 

Lead-zinc  sulphide  deposits  of  Southern   Hu-nan. 

Deposits  of  this  kind  abound  in  the  southernmo-t 
part  of  the  province,  between  the  Kwang-tung  boundary 
and  Heng-chow.  In  the  neighbourhood  of  that  city 
-nme  non-argentiferous  galena  i-  mined  which,  a-  i- 
frequently  the  case  with  ore  of  this  description,  i-  almost 
free  from  other  metals  :  Pb  74  7  per  cent.  ;  Zn  1  6  pet 
cent.  Farther  south,  near  Cheng,  are  found  deposits 
of  complex  sulphides.  These  ores  are  intimate  mixtures 
of  galena,  blende  and  pyrites  carrying  silver.  A  mine 
sample  gave  the  following  figures:— Pb,  1"  7  percent 
Zn,  11-4  per  cent.;  IV.  232  per  cent,  i  A_.  "s  oz. 
per  ton  of  2240  lb. 

No  mining  is  done  in  this  locality,  though  the  | 
of  old  workings  am!  Blag  dumps  sho*  that  the  dept 

•  Mining  Journal,  S<*nt.  1Mb,  1806,  |>  80S  :  J""'-  Urii.  1910, 
p.  740. 
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rked  at  some  former  period.     Examination  of  a 

imen  of  slai:  proved  it  to  be  a  ferrous  silicate  free 

from  lime  containing  i  jK'i  cent,  of  load  and  5  OS.  of  silver. 

The  important  Suiku-shan  mine  worked  by  the  Hunan 
B  rd  of  Mines  is  the  only  one  in  the  district  in  active 
operation.  The  ore  is  argentiferous  galena  associated 
with  blende,  pyrites  and  calcite.  Where  the  blende 
predominates,  the  ores  become  auriferous.  Their  com- 
-  shown  in  the  following  table.  A — C  : — 


A 

B 

C 

1) 

rtitoeate. 

Lead 

Galena. 

Blend'\ 

Mixed. 

Con- 
centrates. 

per   i  <ii\er. 

SS-74 

11-21 

12-60 

37-11 

'  Qold. . 

nil 

0-16 

0-01 

nil 

59-50 

12-60 

23-05 

76-97 

Silver    +    ;;.  >ld    .. 

0-08 

0-04 

0-01 

0-12 

Arsenic 

0-11 

0-66 

0-25 

0-04 

Antimony    

0-22 

0-24 

(M6 

022 

0-76 

1-02 

2-42 

0-20 

0-01 

0-03 

0-04 

0-03 

lion    

1-44 
1-28 

9-97 
1-64 

6-03 
1-80 

1-30 

Alumina 

0-80 

-  • 

0-27 

0-38 

0-49 

0-06 

12-90 

33-99 

24-34 

2-38 

M0 

nil 

3-40 

nil 

t>ia 

0-33 

nil 

0-39 

nil 

Insol.  gamine  .... 

4-47 

4-62 

12-70 

095 

Barvuni  sulph.  . . 

nil 

nil 

nil 

nil 

Sulphur   

17-25 

29-99 

22-16 

15-46 

CO;  and  loss 

0-22 

2-43 

1-47 

100-00 

100-18 

100-00 

100-00 

A  considerable  proportion  of  the  ore  mined  is  dressed 
at  the  mine,  giving  lead  concentrates  the  composition  of 
which  is  also  given  in  the  table  under  D.  The  total 
annual  production  is  about  8000  tons,  that  of  lead  con- 
centrates 3000  tons.  The  latter  is  chiefly  exported  to 
Germany,  also  to  Japan  and  the  United  Kingdom.  The 
blende  and  mixed  sulphides  are  sold  to  a  German  firm 
having  an  ore  dressing  plant  at  Woo-chang  where  the 
material  is  further  separated  previous  to  exporting. 

S  me  of  the  galena  produced  at  Sui-ku-shan  is  sufficiently 
pure  to  be  shipped  without  previous  separation.  The 
difference  in  quality  between  this  class  of  ore  and  the 
!•  id   concentrates   is   shown    by  the  following   assays  : — 

Concentrates:    Silver  409  oz.  ;     Lead    74  36    per    cent.; 

Zinc   3  <>■'>   [xr  cent. 
Undressed  lumps  :  Silver  32  4  oz.  ;  Lead  64  35  per  cent.  ; 

Zinc  ~-~>~>  ]x  r  cent. 

-  ■  Iter  i8  also  made  at  the  mine  after  native  proa 
by  reducing  the  ore  in  small  pots,  the  zinc  condensing 
inside  the  cup-shaiied  cover.  Half  the  zinc  presi  nt 
in  the  ore  i-  l<,st  in  th<-  operation,  but  the  spelter  is 
remarkably  pure,  containing  99  56  per  cent.  Zn.  0  20 
pet  cent,  i'b,  018  per  cent.  Fe. 

The  rhincsc  extract  silver  from  galena,  though  they 
do  not  appear  to  rasped  the  presence  of  noble  metals 

in    eopper   ores.      The    lead    ore    mixed    with    coal    is    sub- 

d   to  an   oxidising  roast    in   stall  like   furnace-.    Mast 

beiriL'  -upplicd  by  bellows.      Part  of  the  lead  is  volatili  •  d, 

and  the  rased  ntherge  runs  off  the  surface  of  the  metal 
until  the  pure  silver  remains.     All  the  bad  i-  lo 

A  modern  blastfurnace  plant  was  erected  by  the 
Hunan  Board  of  Ifinef  a4  Chang  iha  for  reducing  Sui-ku- 

-han    galena.       After    a    lew    months'    run    in      1910    the 

••iff    wa-    discharged.     Difficult^  ■     in 

fting,    and    the    plant    being    unable    t-  nth    the 

ihul  down. 

Iff   Realgar  dej  <   Northern   II"  nan. 

tiger  oi  rable     mag- 

nitude  •  Li,    Northern    Hunan.     The   ore   u 

crystalline  and  of  a  beautiful  red  colour.    A-  mfnod.  it 


averages  95  per  cent,  of  arsenic  bisulphide,  the  following 
analysis  showing  its  composition  : — 

Arsenic 66-60 

Sulphur   28-56 

Al.  silicate    1-78 

Organ,  matter    0-42 

Carb.  of  lime 0-93 

Carb.  of  magnesia 0-50 

Iron    0-22 

Zinc    0-10 

99-11 
Sb,  Cti,  Pb  :    nil. 

The  Chinese  use  realgar  in  modetate  amount  for  agri- 
cultural and  medicinal  purposes,  but  are  unwilling  to 
export  it  in  large  quantities  as  it  commands  a  higher 
price  at  home. 

An  arsenic  plant  was  put  up  at  Hanyang  for  the 
manufacture  of  arsenious  oxide.  After  a  few  unsuccessful 
trials,  plant  and  machinery  were  left  to  their  fate. 

Miscellaneous  deposits  of  Hu-nan. 

A  rich  gold  mine  situated  between  Chang-sha  and 
An-hoa  is  being  worked  at  the  present  time.  The  ore, 
which  is  cpaartz  carrying  pyrites  and  visible  gold,  is  milled 
and  then  washed,  but  the  tailings  are  by  no  means  free 
from  gold.  A  wooden  cradle  is  used  in  Hu-nan  for  washing 
ores.  The  operator  wrorks  it  floating  on  water,  in  which 
he  stands  up  to  his  knees.  It  may  here  be  mentioned 
that  Hu-nan  antimony  ore  is  free  from,  or  very  poor  in, 
gold. 

Some  mixed  lead-zinc  sulphide  deposits  occur  in  North- 
Eastern  Hu-nan,  also  a  very  dark  blende  free  from  lead. 
A  specimen  assayed  49-6  per  cent.  Zn,  48  per  cent.  Fe, 
028  per  cent.  As. 

Pyrolusite  (460  per  cent.  Mn)  and  pyrites  (4974  per 
cent.  S  ;  Cu  nil ;  large  well-developed  pentagondodeca- 
hedra)  are  found  along  the  Siang-kiang,  and  an  oxidised 
copper  ore  assaying  40  per  cent,  on  the  Yuen-kiang. 

I  have  no  precise  information  as  to  the  locality  of  the  6e 
deposits.  Very  probably  some  stream-tin  is  washed 
in  Hu-nan  itself,  on  the  Kwang-si  border.*  A  specimen 
of  sand-grain  size  was  found  to  contain  7210  per  cent.  tin. 

Copper  deposits  of  Hu-peh. 

A  few  miles  N.VV.  of  Ching-kuo  (Eastern  Hu-peh) 
there  extends  a  short  and  narrow  valley  between  rocky 
hills,  the  sides  of  which  present  numerous  outcrops  of 
copper-bearing  veins,  some  of  which  show  patches  of 
gossan  brightly  coloured  with  carbonates  of  copper. 
The  surface  deposits  show  all  the  effects  of  leaching  and 


Constituents. 

Vein  (A). 

Gossan  (B) 

Total  copper 

36-19% 
16-07 
0-26 

29-78% 

oz.  per  /  Silver 

1-96 

ton       (.Gold    

nil 

Sulphur    

per  cent. 
30-36 

8-55 
11-62 

3-94 
20-89 

MS 

•t-15 

0-81 
0-09 

0-02 

0-06 

nil 

nil 

nil 

9-33* 

per  cent. 
20-30 
0-52 

Ferric  oxide    

37-22 
12-55 

Copper  as  sulphide  

Iron  as  sulphide    

_ 

Sol.  alumina     

■4-_'o 

I  line 

5-52 

Bismuth 

Arsenic,  antimony 

Zinc    

Nickel    

Carb.  acid,  oxygen,  etc 

IKVI 

trace 

•     0-03 

nil 

0*80 

0-24 

19-34t 

100-00 

100-74 

By  difference. 


t  Lobs  on  Ignition. 


weatheriic.  and   rich  sulphides  predominate.     Thus  ont 
vein  showed  •>  core  "f  ohalcopyrite  surrounded  I'.,  ohat 

oocite  which  in  its  turn  was  coated  with  malachite,  in  a 
f   clayey    material.      The   analysis  given    under  A 

•   Mining  Journal,  April  19th,  1013,  p.  377. 
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represents  the  composition  of  the  vein-stuff ;  that  under 
B.  a  sample  of  soft,  porous,  hand-picked  gossan.  In 
other  places,  amorphous  haematite  accompanies  the 
sulphides,  while  magnetite  has  been  found  in  at  least  one 
place ;  the  material  contained  :  Cu  7  6  per  cent.  ; 
Fe203  31  per  cent.  ;    Fe304  28  per  cent. 

Other  varieties  of  ore  from  the  same  district  are  cupri 
ferous  pyrites  (1  per  cent.  Cu)  and  complex  sulphides, 
a  specimen  showing  8'8  per  cent.  Cu,  5  per  cent.  Zn,  and 
nearly  as  much  lead.  All  these  ores  contain  silver  and 
generally  gold.  The  maximum  amounts  observed  were 
109  oz.  Au  and  269  oz.  Ag.  per  ton  of  2240  lb. 

The  deposits  have  been  worked  in  the  past,  but  nothing 
is  done  at  present.  The  place  is  of  easy  access,  coal  and 
metamorphic  limestone  are  plentiful  in  the  neighbour- 
hood, while  the  river  is  quite  near ;  but  the  villagers 
of  the  valley  are  fiercely  anti-foreign,  and  oppose  the 
intrusion  of  any  outsiders,  even  Chinese.  However, 
small  quantities  of  ore  are  smelted  locally  by  heating 
a  few  pounds  at  a  time  in  pots,  when  the  oxide  and  sulphide 
of  copper  react  on  one  another.  The  metal  so  obtained  is 
made  into  tools  and  various  implements. 

Not  far  from  the  spot  where  the  Hankow-Peking 
railway  crosses  the  mountain  range  along  the  N.E.  border 
of  Hu-peh,  cupriferous  pyrites  is  met  with.  Specimens 
assayed  4  per  cent.  Cu  and  1  oz.  of  gold  per  ton.  Nothing 
has  yet  been  done  in  that  district. 

A  unique  native  copper  ore  occurs  near  Choo-shan, 
N.W.  Hu-peh,  in  what  is  said  to  be  a  most  inaccessible 
spot  in  the  mountains.  I  had  a  specimen  weighing  80  lbs.  ; 
its  colour  was  almost  pure  white  except  for  the  short  thick 
ramifications  of  metallic  copper  visible  on  the  surface. 
When  treated  with  dilute  hydrochloric  acid,  the  entire 
non-metallic  part  which  consists  of  calcite  containing 
some  soluble  copper  dissolves,  leaving  a  sponge-like 
skeleton  of  metal : — Native  copper,  65  8  per  cent.  ; 
Soluble  CuO,  4-1  per  cent.  ;  CaC03  by  difference  301 
per  cent. 

Miscellaneous  deposits  of  Hu-peh. 

Complex  sulphide  ores  are  found  near  Foo-chih,  on  the 
border  of  Kiang-si  piovince.  Metals  were  found  to  be 
present  in  the  following  proportions  :— Pb,  234  per  cent.  ; 
Cu.  20  per  cent.  ;  Zn,  193  per  cent.  ;  As,  108  per  cent.  ; 
Sb,  nil. 

A  specimen  of  galena  from  the  district  S.W.  of  I-chang 
assayed  66'8  per  cent.  Pb  and  369  oz.  Ag.  The  eastern 
and  western  parts  of  the  province  south  of  the  Yang-tsze 
are  almost  certain  to  abound  in  mineral  deposits,  though 
little  is  known  concerning  them. 

Coal  and  Iron. 

In  conclusion  I  will  briefly  mention  the  occurrence 
of  coal  and  iron  ore.  Anthracite  and  bituminous  coal  are 
plentiful  in  Hu-nan,  and  numerous  small  mines  have  been 
worked  for  a  long  time  by  the  natives.  Specular  iron  is 
also  found. 

An  important  colliery  is  in  operation  at  Wong-tsze.-kong, 
near  Ta-yeh.  Here  is  also  found  a  mountain  of  iron  ore 
which  is  quarried  and  smelted  in  the  Han-yang  Iron 
and  Steel  Works  ;  the  coke  used  in  smelting  is  derived 
from  the  coal  mined  at  the  Ping-hsiang  Colliery  which 
although  situated  in  Kiang-si  province  is  only  accessible 
from   Hu-nan. 

The  Ta-yeh  iron  mine,  the  Ping-hsiang  colliery,  and 
the  Han-yang  smelting  works  are  under  one  management. 
assisted  by  a  European  staff.  A  more  detailed  description 
of  this  important  concern  will  be  found  in  the  "  Mining 
Journal,"  October  8th,  1910,  Supplement,  p.  iv. 


Meeting  held  at  Burlington  House  on  Monday,  5th  May,  1913. 

MR.    W.    F.    REID    IN    THE    CHAIR. 


SOME    REACTIONS     OF     HYDRAZINE     NITRATE. 


BY    W.    R.    E.    HODGKINSON. 


About  1902  a  series  of  experiments  was  commenced 
to  overcome  a  difficulty  in  connection  with  the  employment 
of  copper  drivin«-bands  on  gun  projectile-  ami  the  cupro- 
nickel  envelope  of   bullets   for  rifled  small  arms.     Guns 


especially  become  fouled  on  parts  of  the  rifling  of  the 
bore — coated  with  copper — which  may  increase  to  an 
extent  sufficient  to  interfere  with  accurate  shooting  and 
may  have  serious  effects  on  the  gun. 

In  these  early  experiments,  guided  by  theory,  a  solvent 
for  copper  and  nickel  but  inactive  towards  iron,  was 
sought  for.  Ammonia  in  the  presence  of  air  suggested 
itself,  but  an  ammonacial  solution  of  an  amide — formamide 
or  the  like — seemed  likely  to  be  and  proved  a  better 
solvent  than  ammonia  alone,  but  also  depended  on  its 
action  either  on  the  absorption  of  atmospheric  oxygen 
or  on  the  presence  of  a  small  amount  of  a  carrier  such 
as  cuprous  chloride.  Quicker  effects  were  obtained  by 
the  use  of  some  oxy-salts,  as  nitrate,  permanganate, 
persulphate,  chromate,  some  peroxides,  picric  acid,  or 
nitrophenol  in  conjunction  with  the  ammoniacal  solution  of 
the  amide.  Practically  any  amide,  if  soluble  enough, 
can  act  as  a  solvent  of  copper  under  these  circumstances. 

As  the  activity  of  these  oxy-salt  solutions  ceases  with 
the  exhaustion  of  the  oxy-salt,  an  electrolytic  process 
was  devised  in  which  an  ammoniacal  amide  solution 
was  the  electrolyte,  and  later  it  was  found  that  an 
ammonium  salt  of  certain  organic  acids  might  be  used 
in  the  presence  of  excess  of  ammonia  and  the  complete 
absence  of  halogens,  alkalis,  and  some  other  substances 
a3  solvent  for  copper  and  nickel  but  completely  without 
action  on  iron. 

In  the  course  of  these  experiments  it  was  noticed  that 
ammonium  nitrate  in  water  solution  and  also  in  a  melted 
state  exerted  a  strongly  solvent  action  on  a  number  of 
metals.  Zinc,  cadmium,  magnesium — in  this  order — were 
found  to  dissolve  with  moderate  rapidity  in  a  cold 
(10° — 16°  C.)  neaily  saturated  solution  of  ammonium 
nitrate  with  scarcely  any  gas  evolution.  Iron,  aluminium, 
lead,  tin,  bismuth,  silver,  and  mercury  showed  no  or  very 
little  action  after  days  of  contact.  Copper,  nickel,  cobalt, 
and  some  of  their  alloys  were  slowly  attacked  during  the 
same  time. 

Ammonium  nitrate  in  the  melted  state  at  a  temperature 
of  about  160° — 165°  reacted  with  zinc,  cadmium,  copper, 
cobalt,  and  nickel,  and  the  reaction  became  violent  if 
the  metal  was  in  a  fine  state  of  division  or  the  temperature 
rose  10°  or  20°  above  the  melting-point. 

Whether  in  the  melted  state  or  in  solution  the  first 
stage  of  the  reaction  consists  in  the  liberation  of  a  small 
amount  of  ammonia. 

The  next  stage  is  possibly  the  displacement  of  nitric 
hydrogen  which  is  then  taken  up  by  adjacent  molecules 
of  nitrate,  resulting  in  the  formation  of  some  nitrite. 
A  third  stage,  produced  by  heating  the  solution  of  nitrate 
with  the  metal,  is  the  reaction  between  the  nitrite  so 
produced  and  the  ammonia  of  the  original  salt,  that 
is,  the  evolution  of  nitrogen.  This  might  also  be  due  to  the 
decomposition  of  ammonium  nitrite  by  the  heating. 

The  final  products  in  solution  when  the  sub-tances 
were  not  heated  consisted  of  nitrite  of  the  metal  as 
well  as  nitrate  and  excess  of  ammonia  salt  unacted  upon. 
Possibly  a  double  salt  of  the  type 

HX()3.XH2.Zn.  NH„HNOo, 
is  produced. 

Analyses  of  the-e  products  showed  that  approximately 
the  acidic  portion  was  half  nitric  and  half  nitrous.  It 
was  very  difficult  to  obtain  anything  like  a  pure  salt  by 
recrystallisation,  cither  from  alcohol,  acetone  or  water. 

All  the  compound*  obtained  by  the  action  of  metals 
on  the  aqueous  solution  of  ammonium  nitrate  rapidly 
absorbed  CO,  from  the  air.  This  was  especially  noticeable 
in  the  ca«e  of  "the  zinc  and  cadmium  products. 

A  strongly  ammoniacal  solution  of  ammonium  nitrate 
has  been  used  for  the  evaluation  of  galvanised  iron  from 
which  all  the  zinc  i*  dissolved,  that  in  the  lacing  layer 
and  that  in  the  zinc  iron  alloy;  the  alloved-iron  being 
converted  on  air  contact  or  by  later  addition  of  a  per- 
sulphate, into  ferric  hydroxide. 

Nitrates  of  bases  as  aniline,  toluidine,  behave  1'oth  in 
solution  and  when  fused  with  most  of  the  metal-  mentioned, 
hut  more  especially  with  zinc,  in  a  manner  perfectly 
analogous  to  ammonium  nitrate. 

With  y<- toluidine  nitrate  and  zinc  there  w<  re  on  du 
toluene,     cre.-ol,     zinc     nitrate,    and     very     little     tarry 

i  -J 
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Dmeeparated  matters.  With  aniline  nitrate  and  cadmium 
baton  10  O.  aniline,  benmne,  and  a  little  diazoaminc- 
benzene. 

It  Beemed  probable  from  the  foregoing  that  hydrazine 
nitrate  might  lie  more  active  than  the  ammonium  salt 
and   >_'i\e  some   asides   a^   by-products.     In    1901   Bpme 

hvilra/.ine  was  made  and  absorbed  in  exeess  of  nit  no 
acid.  Two  salts  wen-  found  to  exist.  The  aeid  one 
extremely  deliquescent  and  decomposed  slowly  at 
Ordinary  temperatures  in  air.  giving  off  nitric  acid,  lhe 
mono-nitrate  resulting  was  found  to  crystallise  well, 
although  very  soluble  in  water  and  deliquescent,  but  not 

markedly  80  as  the  ammonium  salt  under  similar 
conditions. 

When  Dr.  Rasohig  visited  this  Society  about  two 
yean  ago  I  induced  him  to  make  for  me  some  quantity 
of  the  mono-nitrate.  This  salt  was  purified  by  the 
addition  of  alcohol  to  a  strong  aqueous  solution,  the  salt 
then  crystallising  out  in  an  almost  perfectly  pure  state. 

Hydrazine  nitrate  melts  without  any  decomposition 
at  70°  C  and  mav  be  kept  at  100°  C.  for  a  long  tune 
without    change.      When    heated    to    about    200°  C.    in    a 

.urn  tube  the  gases  collected  agreed  almost  exactly 

with  the  scheme,  4NH  .Nil  ,HNO,=  5N .  -2XO  +  10H..O. 

Heated    in    a    closed    vessel    the    nitrate    explodes    very 

violently,    but    under    ordinary    pressure    merely    burns 

lly.     Contact   with   many 'kinds  of  oxidising  agents, 

rmrmangMMltft,  eliminate,  peroxides  causes  inflam- 
mation. 

A  solution  of  this  nitrate  was  found  not  to  be  active 
in  contact  with  those  metals  which  in  the  case  of  ammonium 
nitrate  showed   most   marked  activity.     In  fact,  in  most 

•  little  or  onlv  very  slight  action  has  been  observed. 
I'  -:l>lv  this  flight  action  noticed  in  a  few  case-,  as  with 
zinc,  may  be  due  to  the  formation  of  a  small  quantity  of 
ammonium  nitra- 

The  foeed  bbH  was  found  to  be  more  active  than 
ammonium  nitrate  but  scarcely  in  the  same  manner. 
Zinc,  copper,  and  most  other  metals  causing  a  flaming 
decomposition  at  temperatures  little  above  the  melting- 
point  of  the  salt — 70    I 

•  Kid-,,  sulphides,  nitrides,  and  carbides  were  found 
to  behave  in  ■  similar  manner,  that  is,  simple  inflammation 
with  some  oxidation  of  the  substances  in  most  cases. 
The  two  metals,  cobalt  and  nickel,  are  to  be  obtained 
in  two  forms  ;  one  in  which  they  have  been  completely 
melted  and  then  worked  in  some  manner,  and  in  rough 
eobea  or  irregularly  shaped  pieces  not  completely  fused 
through,  jast  as  they  have  been  left  by  reduction  from 
their  oxides  by  some  carbonaceous  material. 

theft  or  nickel  that  had  been  thoroughly  melted  and 
worked  beta  wire  or  plate  behaved  when  added  to  melted 
hydrazine   nitrate   like  all   the  other  metals  tried,   viz., 

me  a  little  oxidised  and  the  hydrazine  salt  flared  off. 

On  melting'  lome  of  the  nitrate  and  adding  fragments 

tnmercial    cube    cobalt"    a    very    violent    action 

commene.-d,  followed    almost    immediately    by    B    severe 

explosion.     This    experiment    has    been    repeated   many 

I  il  has  been  observed  that  not  all  the  pieces  or 

rube-    in    a   2  1b.    lot    of  cobalt    would   explode,    but    a   con- 

rideraMe  percentage  (about  40  per  cent.).  With  similar 
nickel    cubes    the    percentage    showing    this    action    was 

|,. eboul   2<>  i»er  rent.       Lot-  obtained  at  different   times 

showed  like  behaviour  and  variation.     Pieces  showing  a 
0 loured   fracture   seemed  as  a  rule  the   most 
active. 

kel  and  cobalt  reduced  from  the  oxides  by  heating 
in  hydrogen  failed  to  produce  any  explosion. 

xplanation   of   this    action    appean    reasonable, 

owing  to  -one-  peculiar  structure  or  state  of  division 

of  f'n<-  metal  in  the  interior  of  thi  me  small 

an  ount  of  aside  i-  formed,  which  on  decomposing  detoi 

some  of  the  remaining  ''••     Still  this  cannot 

idered    quite   conclnetve,   for  many   time      ome 

nnohanged  nitrate  was  found  spotted  on  the  surrounding 

rfinder. 

Also   in    manv   MeM    the   effect    wa-    out    of    proportion 

'.    of    nitrate   employed    and  fa  ', 

mor<-   violent    when   larger  quantities  of   ' 

w;i-    M-ed. 


I  am  much  indebted  to  Lieut.  Gibson,  R.A.,  for  many 
analyses  and  other  help. 

Discussion. 

Mr.  W.  P.  Reid  said  that  the  new  reaction  which 
had  been  shown  to  them  was  certainly  one  of  a  most 
mysterious  nature  and  one  that  presented  a  great  future. 
As  one  who  had  had  a  great  deal  to  do  with  explosives, 
he  would  advise  them  not  to  try  it  in  their  laboratory 
until  they  had  gained  some  experience  in  those  matters. 
It  was  apparently  very  easy  to  make  an  experiment 
of  that  kind  ;  but  they  wanted  to  know  exactly  the  force 
of  the  material  they  were  dealing  with  before  they  could 
safely  carry  out  such  an  experiment. 

Dr.  E.  Feilmann  said  that  there  might  be  a  possibility 
that  the  curious  behaviour  of  the  lump  of  nickel  was 
due  to  occluded  gas.  He  knew  from  experience  how  very 
common  it  was  for  such  metals  produced  at  high  tem- 
peratures to  contain  a  considerable  amount  of  gas.  It 
might  be  that  acetylene  or  some  other  occluded  gas 
would  account  to  some  extent  for  the  mystery. 

Mr.  T.  C.  Cloud  said  that  nickel  cubes  consisted  of  a 
square  shell  of  somewhat  densely  compact  nickel  enclosing 
a  more  or  less  spongy  mass  of  the  metal.  It  might  be 
that  the  large  amount  of  surface  exposed  in  the  interior 
brought  about  a  very  rapid  decomposition  with  a  large 
and  sudden  evolution  of  gas.  That  would  not  happen 
in  the  case  of  the  rolled  and  dense  form  of  the  metal. 

Mr.  T.  Tyrer  said  he  thought  the  observations  of  the 
previous  speaker  accounted  very  largely  for  some  of  the 
phenomena  they  had  seen. 

Professor  Hodgkinson,  in  reply,  said  that,  judging 
from  his  experiments,  he  did  not  think  the  cube  form  of 
nickel  and  cobalt  contained  any  more  gas  than  usual. 
It  contained  a  little  carbon  in  the  form  carbide,  perhaps 
1  per  cent.  ;  but  he  had  tried  carbide  of  nickel  and  it  had 
no  more  action  than  the  zinc.  Nitrides  of  many  metals 
could  be  made  by  heating  them  in  ammonia.  Nitrides 
when  brought  in  contact  with  hydrazine  nitrate,  were 
merely  converted  into  oxides.  The  metal  was  more 
porous  than  finely  divided.  At  first  he  had  seen  it  was 
porous,  so  he  had  reduced  oxide  of  cobalt  and  oxide  of 
nickel  with  hydrogen  and  cooled  them  carefully  and  they 
also  had  not  exploded. 


Manchester  Section. 


Joint  Meeting  with  the  Faraday  Society  held  on  Friday, 
April  <ith,  1913. 


active  "    metal 


ELECTROLYTIC     METHODS     FOR     PREVENTING 
THE    CORROSION    OF    METALS. 

BY    PROF.   W.   W.    HALDANE    GEE,  M.SC.TECH.,    B.SC. 

(Abstract.) 

The  corrosion  of  metals  can  be  lesscnod  or  prevented 
in  two  ways  :  (1)  By  connecting  the  metal  to  bo  protected 
to  a  more  electro-p03itive  metal,  so  that  a  primary  cell  is 
produced;  (2)  by  making  the  metal  to  bo  protected 
the  cathode  in  an  electrolytic  cell  supplied  by  an  external 
electrical  pressure.  Various  types  of  primary  cell  arrange- 
ments that  could  be  employed  in  practice  were  classified 
Tie-  efficiency  of  the  cell  for  protection  will  depend  on  the 
current  density  at  the  cathode,  and  this  will  be  controlled 
by  the  resistance  of  the  cell  and  the  effective  volt 
Tie-  importance  of  ovorvoltage  in  determining  the  effect i\e 
voltage  WSJ  discuseed  The  history  of  Sir  Humphry 
Davys  application  of  zinc  and  iron  protection  for  the 
prevention    of   the   corrosion    of   the   copper  sheathing    of 

ships,  and  subsequent  inventions  for  the  protection  of 
condensers    and    pipei    wen-    detailed.    The    patent-   of 

II  mii     and  Anderson,  in  which  aluminium  alloys 

for    the     prevention    of    the    corrosion    of    condei 

tube-,  were  shown  to  be  primary  coll  methods.  The 
ii ,e  of  zinc  in  boilers  involves  a  knowledge  of  the 
electrolytic  resistance  of  the  boiler  waters  and  the  effective 
voltage   at   temperatures  from  150° — 200°  C,  concerning 


Vul.  XXXII.,  No.  10.] 


CRABTREE— THE  NATURE  OF  OVERVOLTAGE. 


521 


which  there  is  great  need  of  experimental  data.  The 
amount  of  zinc  used  in  some  marine  boilers  is  as  great 
as  from  400 — 600  lb.  of  rolled  zinc  per  annum.  If  the  zinc 
is  efficient  in  producing  electrical  currents  then  the 
average  current  may  be  from  17  to  25  amperes.  It  is 
obvious  that  such  currents  .would  be  obtained  much 
more  economically  by  the  use  of  a  dynamo.  The  direct 
use  of  electrical  currents  has  been  the  basis  of  a  number 
of  patents.  Those  of  Mr.  Elliott  Cumberland  were 
especially  described.  Iron  anodes  are  placed  in  the 
water  of  the  boiler,  which  latter  is  made  the  cathode. 
A  low  voltage  of  supply  provided  by  a  small  motor- 
generator  is  used.  The  method  has  proved  effective 
not  only  in  preventing  corrosion,  but  also  in  removing 
scale  from  the  heating  surface  and  preventing  its  forma- 
tion. Experiments  carried  out  at  the  Manchester  School 
of  Technology  have  shown  that  the  current  densities 
neecessary  to  protect  iron,  copper,  and  other  metals  from 
the  corrosion  of  fresh  and  salt  water  are  of  low  value, 
and  hence  in  the  cases  of  boilers  and  condensers  the 
annual  cost  of  the  electrical  energy  required  is  a  small 
item.  The  chief  cost  will  be  in  the  renewal  of  anodes. 
Hams  and  Anderson  have  also  applied  electrical  currents 
for  the  prevention  of  the  corrosion  of  condensers.  They 
find  that  a  condenser  with  a  cooling  surface  of  1025  sq.  ft. 
requires  only  2  volts  and  2  amperes,  and  the  special 
anodes  used  by  them  cost  from  £3  5s.  per  1000  sq.  ft. 
per  annum.  The  use  of  electrical  currents  may  also  be 
applied  in  chemical  works  to  prevent  the  corrosion  of 
metallic  screens  and  vessels  from  acid  liquids. 


THE  NATURE  OE  OVER VOLTAGE. 

BY  J.   I.   CRABTREE,  M.SC,   A.I.C. 

(Abstract.) 

It  is  well  known  that  the  voltage  necessary  to  decompose 
a  dilute  acid  electrolytically  varies  with  the  nature  of  the 
electrodes  employed,  that  is,  the  metals  involved  possess 
different  decomposition  voltages  for  that  acid,  which  are 
invariably  in  excess  of  that  of  platinised  platinum.  Let 
E»»  and  Ep  be  the  decomposition  voltages  of  a  given  acid 
with  electrodes  of  a  metal,  m,  and  platinised  platinum 
respectively.  Then  Ew=Ep-frj.  This  excess  value  cf 
the  decomposition  voltage  tj,  over  and  above  that  observed 
with  a  platinised  platinum  electrode,  is  termed  the  "  over- 
voltage  "  of  that  particular  electrode.  According  as  the 
gas  separated  occurs  at  the  anode  or  cathode,  we  speak  of 
the  ""  anodic  "  or  "  cathodic  "  overvoltage.  Le  Blanc 
defines  overvoltage  a*  the  excess  of  the  back  e.m.f.  set  up 
at  the  electrode  over  that  given  by  a  platinised  platinum 
plate  under  identical  conditions. 

According  to  Tafel,  the  values  for  the  cathodic  over- 
voltage given  by  the  different  metals  may  be  arranged  in 
the  following  order  of  magnitude  : — 

Hg ►  Pb >  Cd >  Sn >  Bi >  Au >  Ni—  Pt, 

Cathodic  overvoltage  is  influenced  largely  by  the  physical 
condition  of  the  metal,  the  degree  of  hardness,  and  previous 
treatment,  such  as  electro-deposition  at  different  current 
densities. 

The  physical  nature  of  the  metal  appears  to  affect  other 
properties  which  appear  to  be  allied  t>  overvoltage.  Thus 
Graham  found  that  the  amount  of  hydrogen  occluded  by 
platinum  depends  on  the  texture  of  the  sample  employed, 
and  on  its  previous  treatment.  Platinum  sponge  adsorbs 
ten  times  the  quantity  of  gas  which  an  equal  amount 
of  maBsive  platinum  adsorbs. 

The  effect  of  thickness  on  overvoltage  has  been  investi- 
gated by  Pring  by  depositing  tilms  oi  metal  of  varying 
thicknesses  on  cathodes  of  different  metals,  and  finding 
the  overvoltage  of  the  duplicate  plate  thus  formed.  Taking 
any  one  case,  say  lead  deposited  electrolytically  on  a  nickel 
cathode,  it  was  found  that  the  overvoltage  rose  with 
increasing  thickness  <>f  lead  until  a  maximum  was  reached. 
Tins  was  assumed  to  be  that  thickness  up  to  which  the 
gas  adsorbed  by  the  electrode  exerted  an  effect  on  the 
polarisation  voltage.  In  the  case  of  platinum  this  depth 
of  metal  appears  to  be  approximately  4xl0~6  mm. 

In  this  connection  the  author  made  a  -cries  of  experi- 
ments by  "  sputtering"  a  metal  on  to  aula-  electrode,  by 


placing  the  same  near  the  anode  (of  the  same  metal  as 
was  required  on  the  glass)  in  an  exhausted  cathode  ray 
tube  and  passing  a  strong  discharge. 

Excellent  deposits  of  microscopic  thickness  were  obtained, 
but  these  invariably  peeled  off  the  glass  when  employed  in 
the  electrolytic  vessel. 

Application  of  overvoltage. — Of  the  numerous  instances 
where  a  particular  property  of  a  metal  may  be  attributed 
to  its  overvoltage  may  be  mentioned  the  effect  of  the 
nature  of  the  electrode  employed  on  the  efficiency  of  an 
electrolytic  oxidation  or  reduction  process ;  and  the 
possibility  of  separating  two  metals  in  solutions,  whose 
decomposition  voltages  are  almost  equal,  by  choosing  as 
cathode  a  metal  which  gives  to  hydrogen  a  decomposition 
voltage  intermediate  between  that  of  the  two  metals  to 
be  separated. 

In  the  case  of  the  corrosion  of  a  metal  its  overvoltage 
may  be  of  importance  as  either  :  (a)  Having  a  tendency 
to  retard  the  deposition  of  hydrogen  or  oxygen  on  its 
surface,  which  might  either  assist  or  prevent  corrosion  ; 
(b)  By  setting  up  a  high  back  e.m.f.,  which  would  diminish 
the  effect  of  a  decomposing  current  in  cases  of  corrosion 
due  to  electrolysis  ;  (c)  by  assisting  or  preventing  the 
solution  of  a  metal.  The  part  played  by  overvoltage  in 
this  case  is  made  clear  by  considering  the  condition  which 
must  hold  in  order  that  a  metal  may  dissolve  in  an  acid 
and  evolve  hydrogen.  If  the  overvoltage  is  large,  no- 
solution  of  the  metal  can  occur.  This  is  apparent  with 
amalgamated  zinc,  where,  owing  to  the  high  overvoltage 
of  the  mercury,  no  solution  of  the  zinc  takes  place,  the 
alloy  assuming  the  overvoltage  of  the  external  metal. 
Similarly  iron  covered  with  zinc  or  tin  does  not  rust, 
since  the  overvoltage  is  raised. 

Zinc  covered  with  platinum  dissolves  readily,  since  the 
overvoltage  is  lowered.  As  a  means  of  preventing  corro- 
sion, and  therefore  of  raising  the  overvoltage  of  the  metal 
in  question,  it  is  necessary  to  coat  this  with  either  lead, 
tin,  cadmium,  or  zinc,  which  metals  have  high  overvoltages. 
The  reason  for  the  extensive  employment  of  zinc  and  tin 
fjr  this  purpose  is  therefore  apparent. 


AN  ELECTROLYTIC  THEORY  OF  THE  CORROSION 

OF  IRON. 

BY    B.    LAMBERT. 

(See  this  Journal,  April  30th,  1912,  page  428.) 


Discussion. 

Mr.  J.  H.  Silverwood  explained,  by  means  of  lantern 
slides,  the  advantage  of  protector  blocks  in  water 
tube  ends  of  condensers,  every  tube  being  in  electric 
contact  with  the  tube  plates.  '  By  this  means  corrosive 
action,  instead  of  attacking  the  tubes,  travelled  to  the 
tube  plate,  and  >o  on  to  the  protector  block  which,  being 
an  alloy  electropositive  to  the  material  of  which  the 
tubes  were  made,  took  the  corrosion  instead  of  the  tubes. 
The  cost  of  upkeep  of  the  tube  protector  was  about  2d. 
per  indicated  horse  power  per  annum.  In  the  case  of 
a  steamer  plying  between  St,  John's,  Halifax,  and 
Manchester,  the  owners  were  re-tubing  the  condenser, 
top  half  one  year,  and  the  bottom  half  the  following  year, 
there  being  some  800  tubes  in  each  half,  and  live  to  -ix 
tubes  corroding  each  journey.  A  protective  system  had 
been  installed  for  about  two  years,  and  bo  far  he  had  not 
heard  that  a  Bingle  tube  had  failed.  Another  protective 
system,  working  on  the  River  Mersey,  gave  a  Bavins  of 
about  03  per  cent,  of  the  tubes.  Corrosion  took  placo 
chiefly  on  steamers  plying  on  estuary  water,  or  in  the  ■ 
of    surface    condensers     in     electricity    works    or    otl 

which  were  using  estuary  water,   bul   some  cases   * 

difficult    to    explain.      The    learner-    "Strathmore        and 

"Minerva,"  plying  on  the  Clyde,  practically  performed 
the  same  duties,  eo  thai  apparently  the  condition-  were 
similar.  In  the  case  of  the  "  Strathmore."  after  she  had 
been  in  service  for  -ix  month-,  half  ■  dozen  tubes  tailed, 

and  then   the   re-t    followed   very  quickly,   so  a    protective 

system  was  applied,  and  a  certain  amount  of  corronion 
was   arrested.     None  ol  the   "Minerva's"   tubes   failed. 

and  in  ordei  itam   the  rea-on  about    4<»  tabes   WSW 

I. .nowed     from     the     "Minerva"     and     placed    in    the 
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"  Stmthmoro."  ami  in  six  weeks  the  first  of  tlu'  borrowed 
tabes  '"  baled  "  ;  and  in  about  three  months,  half  of  thorn 
had  to  be  plugged  up.  The  babes  were  made  of  exactly 
the  same  metal  as  those  in  the  "  Minerva,"  came  from 
the  same  place,  and  were  drawn  at  the  same  time.  Another 
illustration  of  corrosion  was  supplied  by  three  condensers 
belonging  to  the  Dublin  Corporation,  two  being  badly 
affected,  and  the  third  remaining  immune. 

Mr.  S.  B.  Freeman  exhibited  certain  specimens  of 
corroded  condenser  tubes  taken  out  of  steamers  plying 
in  both  deep  water  and  in  estuary  water,  and  showed 
that  the  resulting  effect  was  to  so  weaken  the  tubes  that 
they  could  be  oasily  broken  by  the  hand.  The  tubes  were 
thoroughly  good  tubes  when  installed  in  the  vessels.  The 
ends  of  the  tubes  showed  a  dusty  red  colour  indicating 
that  the  zinc  had  oxidised  out.  In  some  instances 
corrosion  had  taken  place  in  the  inside  of  the  tubes,  the 
outer  surface  being  unaffected  owing  to  not  coming  in 
contact  with  the  salt  water.  The  greatest  mischief  took 
place  when  vessels  were  lying  in  port  and  there  was  a 
certain  amount  of  still  water  lying  in  the  tubes  and  pipes. 
In  some  cases,  perhaps,  owing  to  a  difference  in  manu- 
facture, corrosion  took  place  in  spots  instead  of  large  areas 
of  the  pipes.  Manchester  Ship  Canal  water  was  excellent 
to  preserve  iron  and  steel,  for  a  steel  pontoon,  which  had 
lain  for  17  years  in  it,  at  the  end  of  that  period  was  only 
slightly  corroded.  It  was  quite  practicable  to  use  the 
canal  water  as  feed  for  ships'  boilers,  though  on  the  other 
hand  it  had  very  deleterious  effects  when  used  as 
circulating  water  through  condensers  and  tho  like. 

Mr.  E.  L.  Rhf.ad  also  exhibited  some  specimens  of 
corroded  wrought  iron.  Dr.  Rosenhain,  he  said,  had 
already  remarked  upon  the  possibility  of  the  corrosion 
of  wrought  iron  proceeding  as  far  as  the  slag  film  which 
coated  the  fibres  of  the  metal.  In  the  production  of 
wrought  iron  the  material  was  obtained  in  a  spongy 
form  consisting  of  separate  grains  adhering  together. 
the  whole  of  the  sponge  being  filled  with  slag  consisting 
of  silicate  of  iron.  The  material  was  hammered  in  order 
to  expel  the  slag  and  to  weld  the  grains  of  iron  together, 
but  it  was  possible  for  a  portion  of  the  slag  to  remain 
and,  when  the  iron  was  rolled,  form  a  coating  on  the 
fibres.  The  corrosion,  therefore,  might  possibly  proceed 
as  far  as  the  coating,  and  then  be  arrested  by  the  more  or 
1<>"  oontmnoufl  film  of  slag  that  was  then  met.  He 
produced  two  specimens  taken  from  wet  gas  meters 
illu-trating  this  action  and  demonstrating  the  superiority 
of  iron  under  those  conditions. 

In  mot  eases  the  difficulties  encountered  were  not 
those  in  which  the  corrosion  was  uniform,  but  those  in 
which  it  was  confined  to  very  small  local  areas.  These 
were  the  most  difficult  cases  and  he  would  like  to  know 
if  possible  how  far  electrolytic  protection  was  likely  to 
prevent  local  corrosion. 

Mr.  W.  Thomson  suggested  that  the  presence  of  soda 
a*  caustic  or  carbonate  in  a  boiler  had  a  considerable 
effect  in  preventing  rust.  He  had  a  sample  of  a  bright 
cube  of  iron  put  into  a  bottle  containing  a  solution  of 
sodium  carbonate  by  his  late  partner.  Dr.  Crace-Calvert 
about  30  or  40  years  previously.  The  sample  was  as 
bright  after  that  time  as  the  day  on  which  it  was  put  in. 
Was  it  not  possible  that  the  preservative  action  of  the 
electric  current  on  the  iron  of  boilers  was  due  largely  to 
the  or   carbonate   of   soda   which   resulted    there- 

from I  Another  point  which  he  would  suggest  was  to 
find  why  <.j]jcon  iron  did  not  rust  at  all.  This  alloy 
brittle  as  pot  and  was  not  of  much  use  where 
strength  was  required,  but  a  study  of  it  might  l«-  useful 
in  arriving  at  some  satisfactory  conclusion  as  to  the 
nature  of  rustint'  and  BOHUSion. 

\>-  s.  Wolff  inquired  whether  the  effect  of  strain  on 
the  various  metals  Med  in  the  engineering  industries 
would  tend  to  promote  eorrosion.  He  bJm  produced 
some  samples  of  corroded  BOppes  QrianeO  sprinkhrs 
which  had  lx-en  forwarded  to  him  from  India,  where 
they  had  beta  Bead  in  sheds  eieeted  for  the  purpose  of 

storing  jute  and  tea.  The  sheds  were  huilt.  on  the  sea- 
side, and  during  the  day  the  atmosphere  was  very  hot 
whereas  at  night  it  became  eokL  It  was  possible  that 
the  difference  in  temperatures  might  aid  the  corrosion 
shown,  but  he  ascribed  it  to  atmospheric  influence.     Tier. 


were  about  4,000  sprinklers  used  in  the  sheds  in  question 
and  the  corrosion  only  attacked  the  vital  parts  where 
different  metals  were  in  contact,  namely,  fusible  metal 
and  copper  together  with  a  name  plate  made  of  gun  metal 
and  a  diaphragm.  He  had  come  to  the  conclusion  that 
the  salt  in  the  atmosphere  .was  the  cause  of  the  corrosion, 
as  the  mterior  portions  of  the  sprinkler  were  unaffected. 

Dr.  W.  Rosenhain  said  that  except  in  very  special 
cases  metal  was  never  strictly  speaking,  physically 
homogeneous.  It  did  not  follow  that  the  presence  of 
impurities  must  produce  want  of  homogeneity.  The 
great  majority  of  metals  possessed  a  considerable  power 
of  holding  in  solid  solution,  small  quantities  of  nearly 
every  other  metal,  metalloid,  and  gas.  Therefore,  he 
could  not  support  the  opinion  that  the  explanation  of 
corrodibility  as  due  to  want  of  homogeneity  in  slightly 
impure  metals. 

The  difference  in  corrodibility  between  steel  and  wrought 
iron  might  be  due  to  the  state  of  molecular  aggregation 
of  iron  reduced  in  the  solid  state  being  different  from 
that  of  iron  which  had  been  melted. 

Professor  Haldane  Gee  had  referred  to  the  peculiarity 
of  aluminium  and  of  some  aluminium  alloys  in  forming 
a  protective  film  which  gave  rise  to  a  temporary  reversal 
of  their  position  in  the  electro-chemical  series.  He 
thought,  however,  that  it  would  be  rash  to  conclude 
that  all  aluminium  alloys  possessed  this  property  ;  in 
fact,  he  had  recently  found  that  alloys  of  aluminium, 
zinc,  and  copper,  for  instance,  behaved  in  a  way  which 
did  not  suggest  the  formation  of  such  protective  films, 
while  on  the  other  hand,  alloys  of  aluminium  and  copper, 
with  a  small  amount  of  manganese,  did  tend  to  form  a 
protective  coating. 

Some    alloys    containing     about     10      per     cent,     of 
aluminium,    the    rest    being    copper,   exhibit  a  remark- 
able    resistance      to     corrosion ;      samples       of      these 
alloys     had    been     exposed     to     the     sea     for     many 
years    without    suffering    any    appreciable    loss.      Since 
aluminium  itself  was  regarded  as  exceptionally  corrodible 
its  presence  as  an  impurity  in  copper  on  the  basis  of  the 
theory  that  impurities  facilitated  corrosion  would  lead 
one  to  expect  a  very  different  result.     On  the  other  hand, 
zinc  in  solid  solution  in  copper  was  sometimes  removed 
completely  with  the  result  that  the  material  became  rotten. 
Mr.   E.   Ardeen  said  that   accepting  the  electrolytic 
theory  of  corrosion,  it  would  appear  that  the  remarks 
of  Mr.  Freeman,  in  regard  to  the  effect  of  the  variation 
of  the  composition  of  the  metals,  touched  upon  the  crux 
of    the    question.     His    own    experience    supported    this 
idea,  e.g.,  he  had  under  observation  two  condensers  in  the 
same  steamship,  one  of  which  was  tubed  with  brass  tabes 
of  the  following  composition  :    68-3  per  cent,  copper  and 
31-5  per  cent,  zinc  and  the  other  with  brass  tubes  contain- 
ing 67-8  per  cent,  copper,  31-2  per  cent,  zinc,  and  0-8  per 
cent.  iron.     In  the  case  of  the  former  condenser,  practically 
no  trouble  had  been  experienced,  while  in  the  latter  the 
tubes  had  frequently  to  be  replaced  owing  to  leakage 
caused  by  pitting  of  the  metal.     In  this  case,  therefore, 
the  presence  of  less  than  1  per  cent,  of  iron  had  apparently 
very  considerable  influence  on  the  question  of  corrosion. 
Experiments  made  some  years  ago  indicated  that  nickel 
tubes  were  most  resistant  to  corrosion,   but,  of  course, 
they    were    rather  expensive.     Mr.    Ardern   exhibited  a 
seriously  pitted  steel  boiler  tube  (taken  from  a  locomotive ) 
which  had  only  been  in  use  four  months,  working  with 
pure  towns  water      The  explanation  given  by  the  makers 
of  the  tube  was  that  the  trouble  was  due  to  the  segregation 
of  manganese  sulphide. 

Professor  Haldane  Gee  said  that  the  more  comp'et' 
account  of  the  properties  of  the  aluminium  alloys  given 
by  Or.  Kosenhain  would  be  a  valuable  guide  in  selecting 
the  kind  of  alloy  that  should  be  used  as  a  protector  against 
eorrosion.  In  reply  to  Mr.  Rhead,  experiments  had  been 
in  progress  at  the  School  of  Technology  for  some  time 
directed  to  the  question  of  how  far  a  composite  metal 
(that  is  made  up  of  positive  and  negative  substances  in 
good  electrical  contact)  could  lx-  protected  from  corrosion 
when  made  the  cathode  in  various  electrolytes.  In 
chemical  works  there  was  much  corrosion,  which  might 
be  avoided  or  diminished,  by  applying  some  of  the 
principles  that  had  been  explained. 
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RAPID  METHOD  OF  TESTING  SUCTION  GAS  FUELS 
FOR  LIABILITY  TO  CLOG  GAS  ENGINE  VALVES. 

BY   WILLIAM    McD.    MACKEY,    F.I.C.,    M.I.M.E. 

There  are  two  sources  of  trouble  experienced  with 
fuel  used  for  suction  gas:  (1)  that  the  ash  clinkers; 
(2)  that  a  tarry  deposit  forms  on  the  valves  ;  it  is  to 
test  for  liability  to  the  second  that  the  following  rapid 
method  has  been  devised. 

Almost  any  solid  fuel,  and  many  substances  that  are 
not  fuels  properly  so  called,  can  be  used  for  the  production 
of  suction  gas,  but  the  fuels  usually  employed  are 
anthracite  and  coke  or  a  mixture  of  the  two.  Though, 
no  doubt,  with  an  extension  of  the  scrubbing  plant 
attached  to  a  gas  engine  the  difficulty  as  regards  tarry 
deposit  can  be  overcome,  yet  in  practice  suction  gas 
engines  have  become  to  a  large  extent  standardised  in 
their  parts  and  in  the  scrubbing  plant  attached  to  them, 
so  that  a  fuel  to  be  sold  generally  must  fulfil  certain 
conditions,  one  of  which  is  that  it  should  not,  under 
ordinary  conditions,  give  a  deposit  on  the  valves  of  the 
engine.  The  danger  from  such  a  deposit  is  that  when 
the  engine  stands,  say  overnight  or  over  the  week  end, 
the  tar  solidifies  and  gives  trouble,  sometimes  even 
resulting  in  the  breaking  of  some  of  the  gear  if  the  man 
in  charge  is  at  all  careless  in  trying  his  valves  before 
starting. 

No  doubt  by  a  rather  elaborate  examination  of  the  tar 
given  off  when  a  fuel  is  heated  it  would  be  possible  to  form 
an  opinion  as  to  the  suitability  or  otherwise  of  a  fuel  for 
suction  gas  purposes,  but  no  rapid  method  was  available. 
It  Ls  not  the  quantity  of  volatile  matter  (exclusive  of  water) 
that  a  fuel  gives  on  heating  that  is  of  importance,  but 
its  nature.  Thus  a  badly  burnt  coke  with  three  or  four 
per  cent,  of  volatile  matter  will  give  trouble  whereas  an 
anthracite  with  double  the  amount  may  not. 

Working  on  fuels  that  had  been  proved  good  or  bad  in 
practice  the  following  test  was  devised.  It  is  really  a 
modification  of  the  method  recommended  by  the 
American  Committee  on  coal  analysis  for  the  determination 
of  volatile  matter.  In  this  case  a  platinum  crucible 
1£  inch  high,  1~  inch  diameter  at  top,  and  1  inch  diameter 
at  bottom  was  used  ;  in  this,  3  grms.  of  the  powdered 
fuel  was  placed  and  the  top  of  the  crucible  covered 
by  a  clock  glass  (4  inches  diameter)  containing  20  c.c. 
of  water.  The  crucible  was  heated  by  an  ordinary 
Bunsen  burner,  but  to  prevent  the  flame  touching  the 
clock  glass  the  crucible  was  supported  in  a  hole  made  in 
a  piece  of  asbestos  cardboard.  The  position  of  the  crucible 
in  the  flame  was  such  that  the  bottom  was  just  above 
the  tip  of  the  inner  flame.     Time  of  heating,  seven  minutes. 

Working  under  these  conditions,  in  the  case  of  a  good 
fuel  no  tarry  deposit  is  obtained,  only  a  little  whitish 
powder  or  stain  on  the  glass  (probably  mostly  sulphur) 
whilst  in  the  case  of  a  bad  fuel  a  distinct  tarn,'  dvposit 
is  obtained. 

To  give  the  results  of  some  experiments  (the  percentage 
of  volatile  matter  given  in  each  case  is  exclusive  of 
water) : — 

(1)  Coke,  badly  burnt,  which  had  given  bad  results 
in  practice.  Volatile  matter,  3-98  per  cent.  Thick 
tarry  deposit  on  watch  glass.  (2)  Well-burnt  coke,  which 
had  given  good  results  in  practice.  Volatile  matter,  100 
per  cent.     No  tarry  deposit. 

In  the  case  of  No.  1,  the  percentage  of  volatile  matter 
would  in  itself  be  an  indication  that  the  coke  would  give 
trouble  (probably  any  coke  showing  only  one  per 
cent,  of  volatile  matter  may  be  considered  safe),  but 
it  is  to  be  noted  that  the  quantity  of  volatile  matter 
in  the  bad  coke  is  less  than  that  in  an  anthracite  which 
gives  no  trouble  whatever  in  respect  of  tar  in  the  valves. 


I  should  have  liked  to  make  experiments  on  more 
samples  of  coke,  but  I  had  to  confine  myself  to  cokes 
(and  anthracites  also)  of  which  I  knew  the  behaviour 
in  practice. 

Going  on  to  anthracites  : — 

(3)  An  anthracite  which  had  given  trouble.  Volatile 
matter,  918  per  cent.     Decided  tarry  deposit. 

The  anthracites  containing  the  percentages  of  volatile 
matter  mentioned  below,  were  reported  as  giving  no 
trouble,  and  with  the  exception  of  No.  6  gave  no  tarry 
deposit  on  the  clock  glass  : — 

(4)  5-37  ;  (5)  5-48  (Welsh);  (6)  6-50  (Scotch) ;  (7)  7-28 
(Welsh);  (8)  6-38  (Welsh);  (9)  5-60  per  cent.  (Welsh). 
(I  believe  Nos.  3  and  4  were  Scotch  anthracites.) 

No.  6  gave  a  slight,  but  distinct  tarry  deposit  on  the 
clock  glass,  whilst  No.  7,  which  contained  more  volatile 
matter,  gave  none,  and  though  both  anthracites  were 
reported  as  giving  no  trouble  in  practice,  yet  there  can  be 
no  doubt  that  No.  7  is  the  safer  anthracite  to  use. 

The  3  grms.  of  powdered  fuel  used  for  the  experiment 
may  be  dried,  but  I  prefer  to  make  the  experiment  on 
the  fuel  as  received  ;  for  one  reason,  it  saves  trouble,  and 
also  the  20  c.c.  of  water  placed  in  the  clock  glass  is  heated 
almost  to  boiling  before  the  experiment  is  finished ;  it 
thus  fulfils  a  double  object,  in  the  first  instance  condensing 
the  tarry  matter  (which  seems  to  come  off  during  an  early 
stage  of  the  heating)  and  afterwards  serving  to  evaporate 
off  the  small  quantity  of  water  which  condenses  along 
with  the  tar  on  the  lower  surface  of  the  clock  glass. 

My  thanks  are  due  to  Messrs.  The  Campbell  Gas  Engine 
Co.,  Ltd.,  and  James  Hargreaves  and  Sons  for  providing 
me  with  samples  of  known  behaviour  in  practice. 

Discussion. 

Mr.  G.  Ward  said  that  one  would  expect  the  highest 
tarry  matter  to  be  given  by  the  coke  with  the  highest 
volatile  matter,  and  it  was  strange  that  No.  6  should 
prove  to  be  so  good. 

Mr.  T.  Fairley  asked  if  these  results  had  been  correlated 
with  estimations  of  the  calorific  values.  It  was  possible 
that  some  relationship  might  exist.  The  approximately 
constant  ratio  of  1  :  1  between  the  volatile  and  total 
sulphur  in  coals  from  this  district,  made  the  estimation 
of  the  latter  sufficient  for  most  purposes.  He  had  noticed 
an  arithmetical  relationship  between  the  amounts  of 
arsenic  and  sulphur  in  coals  at  the  time  when  so  much 
attention  was  directed  towards  the  presence  of  arsenic 
in  many  materials.  This  arsenic  was  derived  from 
pryites  in  the  coal  and  amounted  to  approximately  one 
per  cent.,  of  the  total  sulphur. 

Mr.  G.  Ward  supposed  that  the  relation  of  volatile 
sulphur  to  total  sulphur  depended  on  the  constituents 
of  the  ash. 

Mr.  T.  Faerley  said  the  relationship  would  probably 
be  different  in  coals  from  other  parts  of  the  world. 

Mr.  Mackey  gave  figures  for  a  Kent  coal  showing 
ash,  23  per  cent.  ;  sulphur,  1  per  cent.  ;  the  ratio  of  ash 
to  sulphur  in  West  Yorkshire  coals  being  usually  about 
10:  1. 

Mr.  T.  Fairley  pointed  out  that  the  Kent  coal  lay 
under  chalk  and  so  the  ash  would  probably  be  more  basic. 

Mr.  F.  W.  Richardson  asked  if  any  attempt  had  been 
made  to  distil  these  cokes  or  anthracites  in  vacuo  or  in  an 
inert  gas.  Probably  the  quality  of  the  volatile  matter 
was  more  important  than  the  quantity,  and  if  distilled, 
say  in  nitrogen,  some  idea  might  possibly  be  obtained  as 
to  the  real  nature  of  the  volatile  matter. 

Mr.  W.  Marsden  had  had  to  deal  with  trouble  in  suetion 
gas  plants  and  engines.  Coals  which  were  raoom  mended 
frequentlv  did  not  give  clean  gas.  On!  ■  some  evidence, 
of  the  kind  given  by  Mr.  Mac-keys  t. at,  wen  obtainable, 
it  was  impossible  to  find  out  what  was  wrong  when 
trouble  occurred  or  to  get  dist met  warning  ol  trouble 
and  so  provide  against  it  in  the  design  ol  the  plant. 
Sulphur  only  cause!  trouble  when  mined  m  MMM  ■ 
with  water,  and  difficult  v  was  avoided  M  long  U  the 
temperature  was  kept  up.  It  m  often  the  oueton 
to  turn  water  into  the  exhaust  of  a  gas  engine  to  deaden 
the  sound,  for  which  purpose  it  could  be  made  m 
effective,  but  if  sulphur  were  present  this  caused  corrosion 
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oj  the  pipes  in  ■  very  short  time.  Tar  was  the  great 
trouble.  If  one  eoukl  get  indication  that  a  ooal  was 
beyond  the  danger  limit  it  would  be  very  valuable,  for 
frequently,  of  two  coals  with  the  same  percentage  of 
volatile  matter,  one  would  give  no  trouble  at  all.  whilst 
the  other  choked  up  the  valves. 

Mr.  M  u  key  said  the  calorific  values  had  not  been  found. 

He  thought  those  with  higher  percentages  of  tarry  matter 

would    have    higher   calorific    values.     Mr.    Richardson's 

_  stion    had   no   doubt    been    carried    out    by   other 

investigators.     What  he  had  required  was  a  rapid,  reliable 


tesf  and  not  anything  elaborate.  The  one  described  in  the 
paper  met  these  needs,  and  he  now  felt  confidence  in  giving 
an  opinion  on  an  anthracite  or  coke  as  to  whether  or  not 
it  would  give  trouble  as  regards  tar  when  used  for  suction 
gas  engine  fuel.  Sulphur  caused  no  trouble  in  engine 
plant  so  long  as  the  latter  was  kept  dry  and  warm.  These 
conditions  were  supplied  when  running,  but  plant  which 
stood  idle  was  liable  to  deteriorate  owing  to  the  moisture 
taken  up  from  the  air.  The  sulphur  probably  gave 
sulphuric  anhydride  and  then  sulphuric  acid  and  it  was 
these  products  which  really  caused  the  trouble. 
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Patents. 

Separation  of  gases  or  volatile  substances  from  liquids. 
O.  Soderlund,  London.     Eng.  Pat.  28,609,  Dec.  19,  1911. 

The  liquid  is  subjected  to  the  action  of  a  circulating 
current  of  a  gas,  such  as  air,  to  displace  the  dissolved  gas 
or  volatile  substance  and  carry  it  to  an  absorber,  in  which 
precautions,  such  as  control  of  the  temperature  and  of 
the  concentration  of  the  absorbent,  are  taken  to  avoid 
removal  of  the  vapour  of  the  liquid  from  the  circulating 
gas  current.  The  process  may  be  used  in  conjunction 
with  an  apparatus  such  as  that  described  in  Eng.  Pat. 
U.4o2  of  1911  (this  J.,  1912,  971).— H.  H. 

Distillation,  fractionation  or  refining  of  liquids  [petrol item, 
tar,  efe.1  S.  Everett,  London.  Eng.  Pat.  7422,  Match 
27.  1912. 

The  still  into  which  the  liquid  to  be  distilled  flows,  and 
which  consists  of  a  scries  of  superposed  convex  chambers, 
each  provided  with  central  openings  Burmounted  by  a 
convex  bood,  is  enclosed  in  a  casing  from  which  it  is  spaced 
apart.  The  whole  is  enclosed  in  a  second  outer  casing, 
heated  by  a  gas-fired  furnace.  The  vapour  or  gas,  which 
it  i-  intended  to  pass  ap  the  column,  to  carry  away  the 

j!-.  is  first  circulated  round  the  space  between  the 
still   proper  and   the   casing,   so  that    both   the   Bides  and 

of  the  still  are  maintained  at  a  constant  temperature. 

— W.  H.  ('. 

Coal,  or'  and  other  granular  and  like  mat' rial*  ;    Mm -hiii's 

for  tparating .     R.  8.  Benson,  Middleton 

St.  G  rge,  Durham,  and  Head,  Wrightson  and  Co., 
Thornaby-on-Tees,  Fork*,  Eng.  Pat.  10,929,  May  8. 
1912. 

In  machhu  ■  of  the  type  described  in  En<_'.  Pats.  21,253  i  f 
1909,  24,269  of  1910,  and  22,813  of  1911  it  his  J..  1911,  1004; 
1912,  1071),  in  which  an  inclined  trough  is  reciprocated 
■o  -li-  to  work  the  materia]  towards  the  upper  end.  and  a 

•rn  of  water  i-  caused  to  flow  down  the  trough,  an 
inclined  perforated  feeding  trough  is  ai ranged  above  the 
washing  trough,  and  is  reciprocated  so  thai  the  materia] 
is  worked  towards  it h  upper  end.  The  perforations  m  rve 
to    grade    the    material,    which    falls    on    to    the    washing 

trough.     A  I   water-feeds,   adjusted   to  rah    the 

grad'--  of  material,  arc  arranged  between  th<  feeding  and 
■  trougha — A.  T.  L 

making  and  refrigerating  plant,     J.  L.  Musgrave  and 
R.  Crista!!  and  Co.,  Ltd.,  London.     Ibg.  Pat.  18 
7,  1912. 

immonia  absorption  cooling  plant  is  fitted  with  two 
ohambers  serving  alternately  for  generating  and  receiving 
the  ammonia  vapour,  and  with  an  intermedial    cooling 


chamber  containing  three  coils  communicating  respectively 
with  the  chambers  and  with  an  expansion  coil  by  which 
cooling  of  external  objects  is  effected.  The  generating 
and  receiving  chambers  are  both  fitted  with  heating  and 
cooling  coils  having  automatically  controlled  valves 
arranged  in  such  a  manner  that  the  chamber  acting  as  a 
generator  is  being  heated  while  the  other  chamber  is  being 
cooled,  the  vapour  passing  from  one  to  the  other  through 
the  cooling  coil  in  the  intermediate  chamber  and  then 
through  the  expansion  coil.  As  soon  as  the  pressure  falls 
in  the  generator  chamber  owing  to  the  reduced  evolution 
of  ammonia,  an  automatic  electrical  device  reverses  the 
valves  so  that  the  receiver  now  becomes  the  generator  and 
vice  versa,  the  action  thus  being  continuous. — H.  H. 

Furnaces,    kilns,    or    like    apparatus  ;     Healing    of . 

Georgs-Marien-Bergwerks-  und  Hiitten  Verein,  Akt.- 
Ges.,  Osnabruck,  Germany.  Eng.  Pat.  26,695,  Nov.  20, 
1912.     Under  Int.   Conv.,   Dec.    1,    1911. 

In  furnaces,  kilns,  etc.,  which  are  heated  by  means  of 
waste  gas  from  blast  furnaces,  an  auxiliary  heating 
arrangement  fed  with  liquid  or  gaseous  fuel  is  provided,  in 
addition  to  the  main  or  waste  gas  burners,  in  order  that  the 
temperature  may  be  equalised  when  the  supply  of  waste 
gas  is  deficient. — H.  H. 


Furnace  ;    "Rotary 
Nov.    4,    1912. 


— — .     K.  Dieterichs. 
Under   Int.    Conv., 


Fr.  Pat.  4.10,146, 
Nov.    4,    1911. 


The  heated  material  discharged  from  rotary  furnaces  is 
cooled,  and  the  air  supply  heated,  by  means  of  a  number 
of  discharge  tubes  arranged  outside  the  furnace  and 
parallel  to  the  axis  thereof,  and  connected  with  the  furnace 
by  short  bent  tubes  arranged  in  such  a  manner  that  the 
material  in  the  discharge  tubes  docs  not  tend  to  fall  back 
into  the  furnace  as  the  furnace  rotates.  The  discharge 
tubes  are  fitted  with  Archimedian  screws  to  carry  away 
the  heated  material. — H.  H. 

Centrifugal    separators.     J.    Meys,    Hennef    an  der   Sieg, 
Germany.     Eng.  Pat.  29,983,  Dec.  30, 1912. 

Tin;  rotary  member  of  centrifugal  milk  and  like  separators 

is  formed  of  a  large  number  of  thin  vertical  cut  \<  il  plates 

threaded    anon    two   horizontal   rings   having   removable 

I  ems  to  facilitate  the  attachment  of  the  plates. — H.  H. 

Centrifugal  separator.     EL  ('.  Groves,   Woodward)  Oi 
I'.S.  Pat.  1,057,237, March 26,  1913. 

The  material  is  fed  by  a  hopper  al  the  top  of  the  apparatus 
on  to  a  rotary  distributor,  which  projects  it  with  a  whirling 
motion  into  a  space  between  two  fixed  conical  surf 
the    inner   sulfate    being    fitted    with    blades   to   delay    'lie 

downward  movement.  At  the  periphery  of  the  inner 
cone  the  materia]  meets  a  Mast  of  air  produced  hy  a 
central  fan  situated  beneath  the  cone,  causing  a  separation 
of  the  heavier  and  lighter  materials  which  fall  respectively 
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into  an  inverted  cone  situated  beneath  and  overlapping 
the  inner  cone,  and  into  an  annular  space  between  this 
inverted  cone   and  the   outer   casing   of  the   apparatus. 

— H.  H. 

Separation  of  liquid  and  solid  bodies  ;    Turbine  for  the 

continuous .     W.  H.  Uhlan d  Ges.  m.  b.  H.     Fr.  Pat. 

449,616,  Oct.  19,  1912. 

A  centrifugal  separator  is  constructed  in  the  form  of 
a  double  truncated  cone  having  a  screw  blade  fitted  in 
the  annular  space  between  the  cones.  The  material  enters 
the  inner  cone  and  passes  into  the  annular  space,  the  liquid 
being  delivered  through  openings  at  the  smaller  end  of 
the  outer  cone  and  the  solid  material  collecting  round  the 
larger  end  from  which  it  is  discharged  by  the  periodical 
opening  of  ports  therein.  The  port6,  which  are  controlled 
by  valve  plates  carried  on  the  end  plate  of  the  cone,  and 
operated  by  cams  or  tappets,  are  only  opened  momentarily 
so  that  the  liquid  does  not  have  time  to  escape  witb  the 
solid— H.  H. 

Dryer.  C.  E.  Geiger,  Assignor  to  W.  E.  Koop  and  G.  W. 
Fiske,  Louisville,  Ky.  U.S.  Pat.  1,052,660,  Feb.  11, 
1913. 

The  material  is  introduced  at  one  end  of  a  cylinder  rotating 
on  a  nearly  horizontal  axis  and  containing  a  number  of 
steam-heated  pipes,  which  are  arranged  parallel  to  the  axis 
of  the  cylinder  and  rotate  therewith.  The  smaller  particles 
pass  through  between  the  pipes  and  are  discharged  from 
openings  at  the  end  of  the  cylinder,  while  the  larger 
particles  are  discharged  through  openings  in  the  hollow 
disc  or  head  carrying  the  steam  pipes  by  means  of  deflector 
blades  mounted  thereon. — H.  H. 

Separating  liquids  of  different  specific  gravity,   especially 

oil  and  ivater  ;  Device  for .     O.  Biihring  und  Wagner 

Ges.m.b.H.     Ger.  Pat.  256,972,  Nov.  2,  1911. 

The  mixture  is  fed  continuously  into  the  apparatus  (see  fig. ) 
through  the  pipe,  6.  The  greater  part  of  the  heavier 
liquid  rises  through  »_[* 
the  pipe,  c,  and  over-  "vJt 
flows  into  the  space,  d, 
whilst  the  remainder, 
together  with  the  lighter 
liquid,  flows  through 
the  opening,  e,  the 
lower  edge  of  which  is 
at  the  same  height  as, 
or  a  little  higher  than, 
the  upper  end  of  the 
pipe,  c.  A  similar 
separation  occurs  in 
the  compartment,  /, 
the  heavier  liquid  rising 
through  i  and  over- 
flowing into  d,  whilst  the 
lighter  liquid  accumu- 
lates behind  the  plate, 
g,  the  opening,  h,  being 
at  a  higher  level  than 
the  upper  end  of  i. 
The  lighter  liquid  finally 
overflows  through  h 
into  the  compartment,  ft,  and  passes 
filter,  /,  into  the  receiver,  m. — A.  S. 


through 


Concentration,     drying     or     crystallisation     of    materials ; 

Apparatus  for  the .     M.  Prager.     Fr.  Pat.  449,572, 

and  First  Addition  thereto,  Oct.  18,  1912. 

(1)  The  material  is  introduced  at  one  end  of  a  horizontal 
cylindrical  vessel,  the  lower  portion  of  which  is  divided 
by  a  series  of  transverse  partitions  into  open-topped 
chambers  A  shaft  passing  axially  through  the  vee»  1 
carries  a  double  scries  of  agitators  and  scoops  arranged  in 
pairs,  each  agitator  being  radially  opposite  a  scoop.  The 
outer  edges  of  the  scoops  are  preferably  inclined,  and  the 
outer  surfaces  of  the  transverse  chambers  have  a  corres- 
ponding inclination,  so  that  when  the  shaft  is  rotated  the 
scoops  enter  the  chambers  and  transfer  the  contents  from 


one  to  the  next.  The  mechanism  driving  the  shaft  is  such 
that  it  imparts  a  given  number  of  oscillations  followed  by 
a  complete  revolution,  with  the  result  that  the  mateiial 
in  the  chambers  is  first  beaten  up  or  stirred  by  the  pendu- 
lum-like movements  of  the  agitators  and  is  then  transferred 
to  the  next  succeeding  chambers  by  the  scoops.  (2)  In 
a  modification  of  the  above  the  chambers  are  arranged 
independently,  and  the  scoops,  which  in  this  case  do  not 
have  inclined  surfaces,  deliver  the  material  into  a  trough 
passing  lengthwise  through  the  upper  part  of  the  vessel 
and  provided  with  an  endless  screw  conveyer  by  which  the 
material  is  discharged  at  the  end  of  the  vessel.  The 
agitators  are  dispensed  with  in  this  case. — H.  H. 


Gaseous  media  ;  Apparatus  for  the  alternate  washing  of 

with  the  same  washing  liquid.     H.  Koppeis.     Ger.  Pat. 
257,012,  Dec.  19,  1911. 

The  washing  liquid  in  the  first  washer,  a,  is  raised  in  the 
known  manner  by  the  rotary  device,  h,  and  sprayed  out 
horizontally  into  intimate  contact  with  the  gas,  which  enters 


at  b  and  leaves  at  c.  The  liquid  collects  in  the  annular 
trough,  i,  whence  it  flows  through  the  tube.  A',  into  the 
second  washer,  a'.  Here  a  similar  sequence  of  operations 
is  performed,  and  the  liquid  returns  to  the  first  washer 
through  the  tube,  A".  In  order  that  the  washing  liquid 
may  descend  from  one  compartment  to  the  next  lower 
one  only  in  one  of  the  washers,  the  tubes,  e,  which  serve 
both  as  gas  passages  and  overflow  tubes,  are  made  shorter 
than  the  corresponding  tubes,  e',  in  the  second  washer. 

— A.  S. 

Gaseous  media  ;  Apparatus  for  the  alternate  washing  of 

with  the  same  washing  liquid.     H.  Koppers.     Ger.   Pat. 

257,727,  Feb.  6,  1912.     Addition  to  Ger.  Pat.  257,012 

(preceding). 
In  the  apparatus  described  in  the  chief  patent,  resen 
are  interposed   in   the   pipes  through  which  the  washing 
liquid  flows  from  one  washing  tower  to  the  other,  in  order 
to   provide   against    fluctuations    in    the    working  of   tin- 
apparatus.     For  instance,  there  may  be  one  reservoir  inter- 
posed between  a   pair  of  the  upper  compartments  oJ  the 
towers  and  another  between  a  pair  of  the  lower  c<  ni| 
ments,  with  means  of  communication   between  the    two 
voirs. — A.  S. 

Filtering  element.    J.  ten  Doornkaat-Koolman.     Qer.  Pat. 
257,461,  Nov.  2    1911. 

In  filter-pi-  m  -  of  the  kind  in  which  oompressi  d  lilteru  g 
material  held  between  grids  is  us,  d.  the  distributing 
sad  collecting  channels  formed  by  ribs  on  lbs  grids  an 
made  to  open  at  both  ends  into  a  broad  channel  baaing  boa 
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the  supply  opening  or  discharge  opening  to  a  vent  openipg 
and  intersecting  the  distributing  and  collecting  channels. 
The  liquid  from  the  supply  opening  rises  in  the  distributing 
channels,  and  any  air  or  gas,  which  would  otherwise 
interfere  with  the  smooth  working  of  the  filter,  is  forced 
through  the  central  channel  to  the  vent  opening. — A.  S. 

Chernical  reactions  between  liquids  and  gases  ;  Production  of 

.     J.  Walter.     Gcr.  Pat.  257,825,  July  27,  1911. 

In  the  production  of  chemical  reactions  between  liquids  and 
gases  under  the  influence  of  a  contact  substance  or  of  chemi- 
cally active  rays,  porous  or  roughened  bodies,  which  may 
serve  as  contact  substance,  are  supported  on  movable 
carriers  and  are  caused  alternately  to  dip  into  the  liquid 
and  then  rise  into  the  gas  above  the  liquid,  whereby  fresh 
quantities  af  the  liquid  are  continually  brought  into  contact 
with  the  gas,  over  a  large  surface.  Several  reaction 
chambers  are  preferably  used,  through  which  the  gas  and 
liquid  pass  in  a  definite  order. — A.  S. 

Poicder  from  liquid,  soft,  or  pasty  substances  ;    Production 

of  a  dry  by  means  of  an  absorptive  powder.     Ges. 

fur   Elektroosmose  m.b.H.     Ger.  Pat.  258,189,  Jan.  9, 
1912. 

Claim  is  made  for  the  use  of  aluminium  hydroxide  or  other 
substance  which  behaves  as  an  electro-positive  colloid. 

—A.  S. 

Evaporators  and  coolers  for  vegetable  juices  and  the  like. 
F.  Hallstrom  and  0.  F.  Brandt,  Nienburg  on  Saale, 
Germarv.  Eng.  Pat.  8249,  April  4,  1912.  Under 
Int.  Conv.,  July  21,  1911. 

SEEFr.  Pat.  437,997  of  1911;  this  J.,  1912,  523.  Reference 
is  directed  in  pursuance  of  Sect.  7,  Sub-sect.  4,  of  the 
Patents  and  Designs  Act,  1907,  to  Eng.  Pat.  24,829  of 
1894.— T.  F.  B. 

Drying   apparatus  ;     Rotary   .     S.    W.    Bonsall,    New 

York.     Eng.  Pat.  10,552,  May  3,  1912. 
See  Fr.  Pat.  443,498  of  1912  ;  this  J.,  1912,  972.— T.  F.  B. 

Drying   kilni  ;     Apparatus  for  controlling  the   working  of 

.     6.  A.  Mower,  and  Sturtevant  Engineering  Co., 

Ltd.     Fr.    Pat.   450.H03,    Nov.    20,    1912.     Under   Int. 
Conv.,  Jan.  17,  1912. 

See  Eng.  Pat.  1341  of  1912  ;  this  J.,  1912,  972.— T.  F.  B. 

Filters  for    liquid.     J.    ten    Doornkaat-Koolman,   Cassel, 
-many.     Eng.  Pat.  23,867,  Oct.  18,  1912.    Under  Int. 
Conv.,  Nov.  1,  191 1. 

See  Ger.   Pat.   257,461  ;    preceding.— T.  F.  B. 

FiV' ring  ajqxiratu*.  M.  Deacon  and  W.  Gore.  Fr.  Pat. 
451.441,  Nov.  29,  1912.  Under  Int.  Conv.,  Dec.  29, 
1911,  and  June  28,   1912. 

See  Eng.  Pat.  29,301  of  1911  ;  the?  J.,  1913,  221.— T.  F.  B. 

Gases  ;     Apparatus  for   purifying,    cooling,    and    washing 

.     H.    E.   Theisen,   Munich,  Germany.     Eng.   Pat. 

1382,  Jan.  17,  1913.     Addition  to  Eng.  Pat.  22,433,  Sept. 
27,   1910. 

See  U.S.  Pat.  1,052,188  of  1913;  this  J.,  1913,278.— T.F.B. 

Boiler  scale, ;     Apparatus   and   process  for   preventing   the 

formation  of .     T.   Brazda,  Pilsen,  and  E.   Richter 

and  A.  Schuckh'-r,   Vienna.     U.S.   Pats.   1,059,430  and 
1,059,431,  April  22,   1913. 

See  Fr.  Pat.  440,763  of  1912  ;  this  J.,  1912,  837.— T.  F.  B. 

Separator  ;    Centrifugal .      H.  de  Raasloff  and  T.   E. 

Brown.     Fr.  Pat.  450,716,  Nov.   18,  1012. 

SeeU.S.  Pat.  1,044,570 of  1912  ;  thisJ.,  1913,  11.— T.  F.  1',. 

Ha.— FUEL;      GAS;      MINERAL     OILS     AND 

WAXES. 

M'/ic/jn  petroleum  industry  in  1912.      Board  of  Trade  J., 
May  14,  1913.     [T.R.] 

The  total  production  of  crude  oil  in  Mexico  in  1912 
amounted  to   16,704,734  barrels  (of  35   U.S.   gallons)  or 


2,493,244  metric  tons.  There  is  a  possibility  of  these 
figures  being  increased  by  100  per  cont.  during  1913.  Few 
new  fields  have  been  developed  during  1912,  the  chief  dis- 
covery being  the  Chila  Salinas  Field  (about  15J  miles  south- 
west of  Tampico).  The  construction  of  a  refinery  at 
Tampico  with  an  initial  capacity  of  12,500  barrels  a  day 
will  shortly  be  commenced ;  the  paraffin  wax  plant  at 
Manatitlan  Refinery  is  expected  to  begin  operations  soon. 
It  is  probable  that  during  1913  further  developments  will 
take  place  in  the  Tamaulipas  region  (i.e.,  the  districts  to 
the  north-west  of  Tampico),  and  that  greater  activity  will 
be  displayed  in  the  Panuco  region  in  the  State  of  Veracruz. 
There  will  be  a  very  marked  increase  in  the  exportation 
facilities,  as  one  company  alone  will  be  adding  to  its  fleet 
19  steamers  with  a  total  carrying  capacity  of  over  233,000 
tons.  Mexican  oil  will  be  sent  to  the  South  American 
markets  in  considerable  quantities. 

Petroleum  refining  in  Japan  in  1912.     Board  of  Trade  J., 
May  15,  1913.     [T.R.] 

The  following  are  particulars  of  the  production  of  the 
Japanese  petroleum  refineries  in  1912,  the  figures  for  1911 
being  added  for  purposes  of  comparison  : — 


1911. 


1912. 


Naphtha    

Kerosene   ...... 

Neutral  oil 
Lubricating  oils 
Fuel  oils 


American  gallons. 

208,916 

21,523,434 

7,921,401 

7,591,105 

30,051,498 


American  gallons. 

333,818 

21,674,660 

6,494,591 

7,409,606 

26,771,382 


United  States  gallon=0-833  Imperial  gallon,  or  6  United  States 
gallons=5  Imperial  gallons. 

Examination  of  lubricating  oils  for  use  in  the  cylinders  of 
steam  engines.     Cormorant.     See  XII. 


Patents. 


and 


Coal-dust    and   fire-damp    explosions ;     Method    of, 

apparatus  for  preventing  the  spreading  and  effect  of . 

G.  Kahler  and  F.  Junker,  Gelsenkirchen,  Germany. 
Eng.  Pat.  16,440,  July  13,  1912.  Under  Int.  Conv., 
Aug.  17,  1911. 

In  order  that  water  may  be  sprayed  as  a  precautionary 
measure  whonever  a  shot  is  fired,  a  vane  sufficiently 
sensitive  to  be  actuated  by  the  firing  of  an  ordinary 
blasting  charge  is  arranged  in  the  path  of  the  air  displaced 
by  the  explosion.  The  movement  of  the  vane  releases 
a  falling  block  which  disengages  a  locking  device  and  so 
permits  the  opening  of  an  automatic  water  valve.  This 
valve  mechanism  also  diverts  the  pressure  water  supply 
from  the  ordinary  sprinkling  devices  to  a  spraying 
installation,  so  that  the  supply  does  not  fail  even  if 
the  sprinklers  are  damaged  by  an  explosion. — A.  T.  L. 

Fuel  for  domestic  and  other  fires.     W.   Garner,  Sheffield. 
Eng.  Pat.  7635,  Sept.  26,  1912. 

Coke  or  coal  dust  is  mixed  with  not  more  than  6  per  cent, 
of  coal-tar  pitch  ground  to  fino  powder,  and  the  mixture 
is  pressed  into  briquettes  in  warm  moulds  in  the  dry 
state.  The  moulds  are  not  larger  than  2x2x5  ins., 
and  are  kept  at  about  212°  F.  (100°  C).  It  is  essential 
that  the  mixture  shall  not  be  warmed  before  being  placed 
in  the  warm  moulds,  and  that  the  moulds  shall  be  con- 
tracted to  open  so  as  to  release  tho  briquette  on  all  sides. 
Eng.  I'ats.  19,625  of  1904,  17,074  of  1903,  23,079  of  1896, 
18,605  of  1892,  :;475  of  1891,  18,465  of  1888,  1745  of  1872 
and  3244  of  1867  are  referred  to— A.  T.  L. 

Oven;      Upright-chamber .     A.    Gohmann,    Assignor 

to  Stettinor  Chamotte-Fabrik  Act. -Ges.  vorm.   Didier, 
Stettin,  Germany.      US.  Pat.  1,058,744,  April  15,  1913. 

The  oven  chambers  are  separated  by  walls  having  super- 
posed horizontal  heating  flues.  Theso  flues  are  tapered 
alternately  in  opposite  directions,  and  air  and  fuel  are 
supplied  at  the  wide  ends,  the  narrow  ends  being  connected 


Vol.  XXXII.,  No.  10.1    Cl.  IIb.— DESTRUCTIVE  DISTILLATION;    HEATING;   LIGHTING. 


527 


with  waste-gas  flues.  For  this  purpose,  an  air-supply 
and  an  exhaust  flue  are  arranged  at  each  side  of  the  oven, 
and  the  heating  flues  form  two  sets,  the  flues  of  each  set 
being  connected  with  a  common  air-supply  flue  at  one 
end  and  with  a  common  exhaust  flue  at  the  other  end. 

—A.  T.  L. 


Gas  producers  ;     Working  of  ■ 


-.  N.  Testrup,  London, 
and  T.  Rigby,  Dumfries.  Eng.  Pat.  5024,  Feb.  28, 
1912. 

A  mixture  of  press-cake  of  wet  carbonised  peat  and  of 
briquettes,  made  from  such  press-cake,  is  used  as  fuel. 
The  briquettes  may  be  used  either  before  or  after  charring 
or  coking. — W.  H.  C. 

Gas  producers.     A.  Simonenko  and  A.  Hendunen,  Moscow. 
Eng.  Pat.  25,778,  Nov.  9,  1912. 

The  producer  is  adapted  for  making  gas  free  from  tar 
from  bituminous  coal,  and  is  of  the  type  in  which  air  is 
admitted  both  at  the  top  and  at  the  bottom  of  the  fuel 
column,  gas  being  drawn  off  at  an  intermediate  point. 
In  order  to  permit  of  adjusting  the  height  of  the  gas 
outlet  to  suit  the  nature  of  the  fuel,  the  outlet  comprises 
a  central  vertical  fixed  pipe  enclosed  by  a  movable  pipe 
or  hood  which  is  closed  at  the  top  and  open  at  the  bottom. 
The  actual  gas  outlet  from  the  fuel-column  is  at  the  open 
lower  end  of  this  adjustable  pipe. — A.  T.  L. 

Gas  purification  ;  Manufacture  of  a  material,  consisting 
chiefly  of  oxides,  hydroxides,  sulphides,  and  other  com- 
pounds of  iron,  for .     G.   Weyman,  Newcastle-on- 

Tyne  and  T.  Hardie,  Gateshead-on-Tyne.  Eng.  Pat. 
10,793,  May  7,  1912. 

Ferrous  sulphate  solution  is  treated  with  ammoniacal 
gas  liquor  or  with  the  gases  evolved  on  heating  such 
liquor,  to  precipitate  the  iron,  the  last  traces  of  iron  being 
precipitated  by  passing  hydrogen  sulphide,  obtained 
from  an  ammonium  sulphate  plant,  through  the  liquor. 
The  precipitated  mass  is  dried  and  oxidised  by  air  or  other 
suitable  means. — W.  H.  C. 

Gas   either  in  a   heated  or  cooled   state  for  purification  ; 

Apparatus  for  treating   [removing  tar,   etc.,  from] . 

S.  Chandler,  London,  and  B.  B.  Waller,  Stroud,  Glos. 
Eng.  Pat.  12,007,  May  21,  1912. 

Tiie  gas  passes  through  a  series  of  concentric  cylinders, 
which  are  perforated  alternately  in  their  lower  and  upper 
parts,  so  that  the  gas  takes  a  zig-zag  path.  The  size 
of  the  perforations  is  smaller  the  nearer  they  are  to  the 
gas-exit.  The  lower  ends  of  the  cylinders  dip  into  a 
sealing  liquid. — W.  H.  C. 

Mineral    oil    emulsions ;     Manufacture    of .     A.     J. 

Boult,  London.  From  A.  Heumann  und  Co.  and 
M.  Melamid,  Zurich,  Switzerland.  Eng.  Pat.  8077, 
April  3,  1912. 

A  sulphoxated  vegetable  oil  is  saponified  with  soda 
lye,  and  evaporated  with  stirring  to  obtain  a  dry  soap 
powder.  130  kilos,  of  mineral  oil  are  mixed  with  15  kilos. 
of  this  soap  powder,  10 — 12  kilos,  of  oleic  acid  and  10 
kilos,  of  formaldehyde,  and  the  mixture  is  heated  until 
a  clear  liquid  is  obtained,  which  is  said  to  be  permanently 
miscible  with  water. — W.  H.  C. 

Distilling    petroleum    and    other    hydrocarbons ;     Process 

and    apparatus    for .     C.     W.     Turner.     Fr.     Pat. 

451,162,  Nov.  28,  1912. 

See  U.S.  Pat.  1,046,683  of  1912;  this  J.,  1913,  78.  A 
portion  of  the  vapourised  oil  is  decomposed  by  means  of 
oxygen  under  pressure,  and  the  hydrogen  formed  is  used 
to  convert  the  mineral  oil  into  a  product  of  lower  specific 
gravity.— T.  F.  B. 

Hydrocarbons  ;  Process  for  separating  the  solid obtained 

according  to  Ger.  Pat.  226.136,  into  constituents  of 
different  mellinq  points.  Kerozit,  Chembche  Ges. 
i.i.  b.  H.     Ger.  Pat.  256,725,  April  7,  1910. 

The  solid   hydrocarbons   obtained   as   described   in   Ger. 

Pat.  226,136  (see  Fr.  Pat,  409,516;    this  J.,  1910,  747) 


are  dissolved  in  an  equal  quantity  of  carbon  tetrachloride 
or  analogous  halogen  substitution  derivative  of  a  hydro- 
carbon by  heating  to  80°  C,  and  the  solution  is  cooled 
to  40°  CL,  whereby  a  product  of  m.  pt.  65° — 70°  C.  separates. 
On  further  cooling  a  product  of  m.  pt.  55° — 60°  C.  is 
obtained,  whilst  a  residue  of  low  melting  point  remains 
dissolved  in  the  solvent. — A.  S. 

Crude   petroleum,   petroleum   distillates,   tars   or   the   like  ; 

Process  for  separating  water  from .     L.  Dittersdorf. 

Ger.  Pat.  257,194,  July  13,  1911. 

The  emulsion  of  oil  or  tar  and  water  is  "  broken  "  by 
mixing  it  with  sharp-edged  particles,  such  as  sand, 
fragments  of  glass,  cuttings  of  iron,  or  the  like,  preferably 
with  warming  and  agitation  by  means  of  a  current  of  air. 
The  mixing,  may  be  effected  in  a  warmed  filter-chamber 
filled  with  sharp-edged  material. — A.  S. 

Steam  for  gas  generators  ;  Process  for  the  production  of 


H.  Frambs,  and  Bender  und  Frambs  G.m.b.H.,  Hagen, 
Germany.  Eng.  Pat.  5852,  March  8,  1912.  Addition 
to  Eng.  Pat.  17,770,  Aug.  4,  1911. 

See  Addition  of  March  13,  1912,  to  Fr.  Pat.  432,950  of 
1911 ;   this  J.,  1912,  806.— T.  F.  B. 

Hydrocarbon  gases  ;    Process  and  apparatus  for  purifying 

or   desulphurising .      J.    A'H.     Fearon.      Fr.     Pat. 

451,146,  Nov.  28,  1912. 

See  Eng.  Pat.  23,447  of  1911  ;   this  J.,  1913,  13.— T.  F.  B. 

Motor  spirit.     R.  de  Fazi.     Fr.  Pat.  451,382,  Nov.  6,  1912. 

See  Eng.  Pats.  25,177  of  1911  and  27,679  of  1912;    this 
J.,  1913,  187.— T.  F.  B. 

Mineral    oils ;     Process   for    converting into    volatile 

spirit.  New  Oil  Refining  Process,  Ltd.  Fr.  Pat. 
451,471,  Dec.  5,  1912.     Under  Int.  Conv.,  Dec.  18,  1911. 

See  Eng.  Pat.  28,460  of  1911  ;  this  J.,  1913,  414.— T.  F.  B. 

Distillation,  fractionation,  or  refining  of  liquids  [petroleum, 
tar,  etc.}    Eng.  Pat.  7422.     See  I. 

Machines  for  washing  or  separating  coal,  ore,  and  other 
granular  and  like  materials.     Eng.  Pat,  10,929.     See  I. 

Apparatus  for  the  continuous  and  automatic  analysis  and 
indication   of  gases.     Eng.    Pat,    5601.     See  XXIII. 


IIb.— DESTRUCTIVE   DISTILLATION; 
HEATING;  LIGHTING. 


Dry  distillation;     The  knowledge  of .      C.    Thomae. 

J.  prakt,  Chem.,  1913,  87,  423—424. 
The  impenetrability  to  water  of  vegetable  and  animal 
cuticles  and  tissues  is  stated  to  be  due  to  the  presence 
of  such  substances  as  fat,  wax,  resin,  etc.,  which  can  be 
removed  by  heating  the  fresh  or  dried  material  at 
atmospheric  or  reduced  pressure  ;  e.g.  at  15  mm.  pressure 
by  an  air  or  oil  bath  at  235°  C.  and  upwards  ;  the 
fat  or  wax  is  melted  and  either  carried  over  by  the 
steam  or  sublimed.  A  number  of  materials  such  as  hay, 
feathers,  flower-petals,  paper,  etc.,  when  treated  in  this 
way  yielded  fat  or  wax  ;  thus  filter  paper  or  linen  yielded 
white  crystalline  wax.  Apple-peel  also  yielded,  as  well 
as  fat  and  wax,  a  ciystalline  substance  of  high  meltirg 
point,  apparently  of  a  resinous  nature.  The  author 
suggests  that  fat  and  resin  are  the  primary  pre  duct.-  of 
dry  distillation  and  that  on  violent  heating  they  yield 
acetic   acid,    acetone,   tar,   etc. — R.  G.  P. 

Patents. 
Metallic  filaments  for  incandescent  <h,irir  lamp*;    Manu- 
facture" of .     J.  A.  Seoular  and  Dick.  Kerr  and  < 

Ltd.,  London.     Eng.   Pat.    11,455,  May   14,   1912. 
Finely  powdered  metallic   tungsten  having  an  oxygen- 
absorption  of  24-8  to  25-3  per  cent,  is  mixed  with  ahout 
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one-fifth  of  its  weight  of  water-glass  and  the  resulting 
paste  is  squirted  into  filaments.  The  filaments  are  dried 
and  baked  in  a  furnace  at  900*  C.  for  2o  minutes,  in  the 
presence  of  an  inert  gas,  for  example  in  hydrogen  at  a 
»ure  of  only  a  few  millimetres.  The  filaments  arc 
then  sintered  by  the  pannage  of  a  current  through  them  for 
about  3  sees,  in  hydrogen  at  610  mm.  pressure  and  for 
1  -.v.  in  hydrogen  at  110  mm.  pressure. — A.  T.  L. 

Filament   holders  for   metal-filament   electric    incandescent 
-.     M.  Baum,  Banau  a  M.,  Germany.     Eng.  Pat. 
16,865,  July  !••.  1912. 

The  holders  are  made  of  a  metal  such  as  nickel,  iron, 
copper  or  an  alloy  having  a  low  fusing  point  and  are 
ted  electrolytic-ally  with  oxides  of  chromium.  The 
metal  wire  is  first  annealed  at  a  high  temperature  in  a 
current  of  hydrogen  so  as  to  remove  all  oxide,  and  is  then 
placed  in  a  bath  consisting  of  a  10  p°r  cent,  solution  of 
chromic  acid  containing  0-5  to  1  per  cent,  of  boric  or 
tartaric  acid.  A  current  is  passed  so  as  to  deposit  a 
coating  of  metallic  chromium  and  chromous  hydroxide 
on  the  wire,  and  the  wire  is  again  annealed  in  hydrogen 
at  a  high  temperature  — A.  T.  L. 

Arc  laynps  ;    Electrodes  for 


-.  The  British  Thomson- 
Houston  Co..  London.  From  General  Electric  Co., 
Schenectadv.  N.Y.,  U.S.A.  Eng.  Pat.  16,707,  Julv  17, 
1912. 

An  electrode  consisting  of  an  iron  tube  filled  with  mag- 
netite, titanium  carbide,  or  other  suitable  mixture  is 
subjected  to  a  rolling,  swaging  or  drawing  process,  until 
a  very  dense,  compact  and  uniform  electrode  is  produced, 
which  may  be  sufficiently  flexible  to  be  wound  on  a  drum 
and  fed  continuously  to  the  arc.  The  diameter  may  be 
so  far  reduced  that  a  flexible  wire  is  obtained  which  is 
stranded  together  to  form  a  flexible  rone  for  use  as  an 
electrode.— A.  T.  L. 

Fill  in'  nt-  for  incnnde*cfnt  lamp*  ;  Process  of  preparing . 

YV.  G.   Houskeeper.  Philadelphia.  Assignor  to  Westing- 
house  Lamp  Co.     U.S.  Pat.   1,059,300.  April  22.  1913. 

See  Eng.  Pat.  17,480  of  1911  ;  this  J.,  1911,  1201.—  T.F.B. 


III.— TAR  AND  TAR   PRODUCTS. 


Patents. 


tie;    Manufaetun   <>f .    J.   v.  Johnson,  London. 

From  Badk  b<    Anilin  und  Soda  Fabrik,  Ludwigshafen 
Rhine,  Germany.     Eng.  Pat.  14,94:5.  June  26,  1912. 

IMOOXTL  or  indoxylcarboxylie  acid  is  treated  with  alkali 
hydroxide  or  a  mixture  thereof  with  an  alkaline-earth 
hydroxi  e  of  water,  at  a  temperature  ot  150   C. 

or  upward-,  preferably  at  above  200    *    .  until  the  greater 

•     of    the    indigoid    colouring    matter    at     first     form,  d 

I    '  n    <i  .  d:      the    indole     may     be    separated 

from  the  product  by  distillation  under  reduced  presnue, 
<  r   by  oth'-r  stiit;it,i<-   means.— T.  F.  B. 

Aromatic  mtiro-c  impounds;    Process  for  preparing 

.     H.    Bart.     <ier.   Pat.  266,009,  Aj.nl  20,   1912. 

lye. tuff-  eontammg  nitro  groups  not  in  the  o-position 
group,  are  heated  with  hydriodk  acid,  with 

or    without    addition    of   sulphurous    aeid    or    phospbj 

and   preferably  under  pressure.    The  dyeatuffi   ma 

■i  oi  is  solution.  The  azo  group  is  raptured, 
without  the  nitro  group  being  reduced,  resulting  in  the 
formation  of  the  nitro  amino  compound. — T.  F.  I: 

Hudroxucarbazolt  .    Process  for  preparing .    Farben- 

fabr.    vorm.    F.    Bayer    und    I         l  Pat.    258,298, 

_  ..   191Z 

raw    hydroxyoarbazok    (probably    the     !  hydroxy* 

pound;  ii  obtained  by  eliminating  the  sulpho  groupi 

from  the  monohydroxyes  phonic  a<  icl  obtained 

'partially  melting'    carbazoletriaulpbonic  acid.     The 

from  til-  known  3-hydroxyearbazole 

in  its  melting  point  and  in  being  stable  to  light. 

— T   I     § 


Anthraquinone    derivatives    containing    halogen;     Process 

for  preparing .    Farbwerke  vorm.  Meister,  Lucius, 

und  Briining.     Ger.  Pat.  258,556,  Sept.   19,  1911. 

/j-Diamino-  or  p-aminohydroxyanthraqulnones  arc'  treated 
with  a  chlorate  and  hydrochloric  acid.  The  products  are 
free  from  nitrogen,  and  appear  to  be  dihalugen-diquinoncs 
or   tetrahalogcn-triquinones. — T.  F.  B. 

Coal  tar,  petroleum  residues,  creosote  and  schist  oils  and  the 

like;     Conversion   of into  pilch.     Soc.    Anon,    des 

Combustibles     Industriels,     Paris.      Eng.     Pat.     8712, 
Ap-il  12,   1912.     Under  Int.  Conv.,  July  8,  1911. 

See  Fr.  Pat.  443,207  of  1911  ;    this  J.,  1912,  978.— T.F.B. 

Quinizarint  ;       Manufacture     of- 


-.  P.  A.  Newton, 
London.  From  Farbenfabr.  vorm.  F.  Baver  und  Co., 
Elberfeld,  Germany.     Eng.  Pat.  12,619,  May  28,  1912. 

See  Ger.  Pat.  255,031  of  1912  ;  this  J.,  1913,  189.— T.F.B. 

Distillation,  fractionation,  or  refining  of  liquids  [petroleum, 
tar,   etc.].     Eng.    Pat.    7422.     See  I. 

Process  of  separating  water  from  crude  petroleum,  petroleum 
distillates,  tars,  or  the  like.     Ger.  Pat.  257,194.    See  IIa. 


IV.— COLOURING    MATTERS    AND   DYES. 

Triphenylmethane  dyestuffs  ;  Action  of  formic  acid  on 

A.  Guyot  and  A.  Kovache.     Comptes  rend.,  1913,  156, 
1324—1327. 

The  authors  have  shown  previously  (Comptes  rend.,  1912, 
154,  121  ;  155,  838)  that  simple  triarylcarbinols  (not 
containing  auxochromc  groups)  are  reduced  by  formic 
acid  according  to  the  equation  :  R3C.OH  +  H.CO,H  = 
R3CH  +  CO;,+1rI20.  They  now  find  that  when  Methyl 
Violet  is  boiled  with  formic  acid  and  sodium  formate,  the 
quantity  of  carbon  dioxide  evolved  increases  with  the 
amount  of  sodium  formate  used.  With  a  small  proportion 
of  sodium  formate  the  dyestuff  is  reduced  normally  with 
the  production  of  hexamethyltriaminotriphcnylniethane, 
but  the  latter  in  presence  of  larger  quantities  of  .-odium 
formate;  is  decomposed  according  to  the  equation : 
(R2X.C6H4)J('H  +  HCOiH=(R2N.C6H4):,CH2-fC6H5NR2+ 
COj;.  This  latter  reaction  probably  takes  place  in  two 
stages,  tetramethyldiaminodiphenylcarbinol  and  dimethyl- 
aniline  being  firot  formed  by  hydrolysis  of  the  hcxamcthyl- 
triaininotriphenylmethane,  for  experiment  showed  that 
the  first-mentioned  compound  is  reduced  quantitatively 
to  tetramethyldiaminodiphenylmethane  by  formic-  acid 
and  sodium  formate.  Malachite  Green  behaves  in  an 
analogous  manner  to  Methyl  Violet,  the-  leuco-base  first 
formed  being  decompo  ed  into  dimethylaniline  and 
/>-dimethylaminodi]ihenylmethane,  but  the  decomposition 
is  not  quantitative  in  this  case. — A.  S. 

Patents. 

Dyestuffs  ;     Process  for   the    manufacture   of  water  sola1'' 

.     A.     Turner,     A.shton    on    Mersey.     Eng.     Pat. 

12,095,  May  22,  1912. 

A  SAl'o.Ml  IADI.K  wax,  such  a-  beeswax,  earnauba  wax,  I 
i-  boiled  with  a  solution  of  a  neutral  soap,  with  or  without 
addition  of  alkali,  until  solution  is  effected  ;  an  aqueOUl 
solution  of  a  suitable;  dye-tuff  is  added,  and  the-  coloured 
wax  i-  precipitated,  '.'/.,  by  pouring  into  salt  Eolution, 
dried,  and  powdered. — T.  F.  B. 

\.4-Diiiiiiiiiiiiiiitfirni/iii none  compound'   and   silljilionir   m 

thereof;    Manufaetun  of .     A.  (;.  Bloxam,  London. 

From     .Vt.-des.     f.     Amlinfabr.,    Treptow,    Germany. 
Eng.  Pat.  13,019,  dune  3,  1912. 

I.I  DlUfUrOAirTHXAQUrjfONKS  in  which  the  position  2 
may  b<-  occupied  by  a  methyl,  halogen,  carboxyl,  or  like 
.o.  .!•  obtained  by  heating  with  dehydrating  agenti 
2.6-diaminobenzoy l-o- benzoic  acid,  or  the-  corresponding 
2  amino  B  acidylamino  compound,  or  the-  lactam   of 
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acid  (see  Eng.  Pat.  22,440  of  1912 ;  this  J.,  1913,  130), 
any  of  which  may  contain  one  of  the  substituents  men- 
tioned above,  in  the  4-position.  1.4-Diaminoanthra- 
quinone-2-carboxylic  acid  is  a  blue-violet  dyestuff.  If 
the  condensation  is  effected  by  means  of  concentrated 
or  fuming  sulphuric  acid,  especially  in  presence  of  boric 
acid,  varying  quantities  of  the  diaminoanthraquinone- 
sulphonic  acids,  which  may  be  used  as  wool  dyestuffs,  are 
formed  ;  the  sulphonic  acid  of  1.4-diaminoanthraquinone- 
2-carboxylic  acid  dyes  wool  blue  shades  from  acid  baths. 

— T.  F.  B. 

Antkraquinone    derivatives ;     Process  for    preparing    vat- 
dyeing  .     Act.-Ges.  f.  Anilinfabr.     Ger.  Pat.  258,808, 

Dec.  3,  1910. 

Vat  dyestuffs,  which  may  be  described  as  coeramidonine- 
anthraquinone-acridones  or  -thioxanthones,  are  obtained 
by  the  action  of  concentrated  sulphuric  acid  at  elevated 
temperatures  on  anthraquinone-acridonylaminoanthra- 
quinones  or  anthraquinone-thioxanthonylaminoanthra- 
quinones  (see  Fr.  Pats.  427,479  and  428,819;  this  J., 
1911,  1111,  1205).— T.  F.  B. 

Benzoquinone    derivatives ;     Process    for    preparing 


Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 
Ger.  Pat.  257,834,  Dec.  2,  1911.  Addition  to  Ger.  Pat, 
253,091  (see  Eng.  Pat.  8886  of  1912 ;  this  J.,  1912,  766). 

When  the  sulphonic  acids  of  dinaphthylaminobenzo- 
quinone  derivatives  are  treated  with  condensing  agents, 
products  are  obtained  which  dye  wool  and  silk  red-violet 
to  blue  shades.  The  sulphonic  acids  for  use  in  the  process 
may  be  obtained  by  heating  quinone  with  naphthylamine- 
sulphonic  acids  in  presence  of  sodium  acetate  and  alcohol. 

— T.  F.  B. 

Vat   dyestuffs  ;     Process  for   preparing .     Farbwerke 

vorm.  Meister,  Lucius,  und  Briining.  Ger.  Pat. 
258,161,  Sept.  5,  1911. 

New  dyestuffs  containing  sulphur,  which  dye  animal  and 
vegetable  fibres  from  the  hydrosulphite  vat,  are  obtained 
by  heating  gallocyanines  or  their  leuco-compounds  with 
polysulphides.  Especially  suitable  are  the  condensation 
products  from  nitrosodialkylanilines  with  gallic-  acid, 
pyrogallol,  gallamic  acid,  etc.  The  dyestuffs  are  either 
insoluble  or  soluble  with  difficulty  in  sodium  sulphide 
solution.— T.  F.  B. 

Antkraquinone  derivative  ;   Process  for  preparing  an 


Farbwerke  vorm.  Meister,  Lucius,  und  Briining.     Ger. 
Pat.  258,439,  Dec.  20,  1911. 

When  a-aminoanthraquinone  is  treated  with  chloric  acid 
in  presence  of  sulphuric  acid,  a  substance  is  obtained  which 
is  stable  towards  alkalis  and  bisulphite.  It  dissolves  in 
nitrobenzene  to  a  blue  solution,  and  when  sulphonated  it 
dyes  wool  blue-black  shades  from  acid  baths.  Other 
oxidising  agents  do  not  give  rise  to  this  compound,  whilst 
when  1.5-diaminoanthraquinone,  for  example,  is  treated 
with  chloric  acid,  a  product  is  obtained  which  is  converted 
into  an  alkali -soluble  substance  on  treatment  with  bisul- 
phite.—T.  F.  B. 

Vat  [indigoid]  dyestuffs  ;    Process  for  preparing  red 


Farbenfabr.     vorm.     F.     Bayer     und    Co.     Ger.     Pat, 
258,258,  March  28,  1912. 

Ikdoxyl  derivatives  containing  a  substituent  in  the  6- 
position,  or  their  acetyl  derivative*,  are  condensed  with 
5.7-dihalogen-isatins,  with  the  formation  of  bright  red 
dyestuffs  of  the  indigoid  series. — T.  F.  B. 

Diarylanthraquinonylmethane  dyestuff.s ;    Process  for  pre- 

paring     chrome .     Farbenfabr.     vorm.     F      Bayer 

und  Co.     Ger.  Pat.  258,517,  Feb.   13,   1912. 

Aldehydo-anthraquinones  are  condensed  with  two 
molecules  of  the  same  or  different  aromatic  hydroxy- 
carboxylic  acid*,  and  the  leuco-compounds  are  oxidised, 
or  the  aldehyde  is  first  condensed  with  one  mol.  of  the 
hydroxycarhoxylic  acid  to  form  a  hydrol,  which  is  then 


condensed  with  a  mol.  of  the  same  or  another  hydroxv- 
carboxylic  acid  to  form  the  leuco-compound. — T.  F.  B. 

Basic   dyestuffs  ;    Process  for  preparing   brown .     L. 

Cassella  und  Co.     Ger.  Pat.  258,560,  April  5,   1912. 

An  aromatic  w-diamine  containing  a  methyl  group  in 
an  o-position  to  one  of  the  amino  groups,  is  heated  with 
an  aromatic  nitro  compound  in  presence  of  hydrochloric 
acid,  with  or  without  addition  of  a  solvent  or  oxygen- 
carrier,  such  as  ferric  chloride.  Yellowish-brown  basic 
dyestuffs,  extremely  fast  to  light  and  to  alkalis,  are 
produced ;  they  are  said  to  be  very  suitable  for  use  in 
leather  dyeing.— T.  F.  B. 

Disazo   dyestuffs  ;    Process  for  preparing   red-brown . 

Badische  Anilin  und  Soda  Fabrik.  Ger.  Pat,  258,653, 
March  2,  1912. 

The  tetrazo  compounds  of  ethers  of  2.4-diaminophenol 
are  combined  with  two  mols.  of  a  ?«-diamine  of  the  benzene 
series.  The  products  dye  tannin-mordanted  cotton  level 
reddish-brown  shades,  fast  to  light ;  they  are  discharged 
white  by  formaldehyde-sulphoxylates.  The  dyestuffs  can 
also  be  used  for  producing  fast  red-brown  shades  on  paper 
or  leather.— T.  F.  B. 

Sulphurised    [suljihide]    dyestuffs;     Manufacture    of . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining, 
Hochst  on  Maine,  German  v.  Eng.  Pat.  6080,  March  11, 
1912.     Under  Int.  Con  v.,  March  13,  1911. 

See  Fr.  Pat.  440,879  of  1912 ;  this  J.,  1912,  809.— T.  F.  B. 

Wool-dyestuffs  ;   Yellow  to  brown and  ]>rocess  of  making 

same.  R.  Schmidlin,  Assignor  to  Farbwerke  vorm. 
Meister,  Lucius,  und  Briining,  Hochst  on  Maine,  Ger- 
many.    U.S.  Pat.  1,059,571,  April  22,  1913. 

See  Fr.  Pat.  443,809  of  1912 ;  this  J.,  1912,  979.— T.  F.  B. 

Basic  colours  of  the  Coerulein  series  ;   Manufacture  of . 

G.  B.  Ellis,  London.  From  Chemical  Works,  formerly 
Sandoz,  Basle.     Eng.  Pat.  10,732,  May  6,  1912. 

See  Fr.  Pat.  443,377  of  1912 ;  this  J.,  1912,  979.— T.  F.  B. 


Sulphur    [sulphide]    dyes;     Manufacture   of- 


.     P.    A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  Eng.  Pat.  11,775,  May  17, 
1912. 

See  Ger.  Pats.  254.304  and  254,328  of  1911  ;   this  J.,  1913, 
189.— T.  F.  B. 

Antkraquinone  series  ;  Manufacture  of  nitrogenous  deriva- 
tives of  the .  P.  A.  Newton,  London.  From  Far- 
benfabr. vorm.  F.  Baver  und  Co.,  Elberfeld,  Germany. 
Eng.  Pat.  12,618,  May  28,  1912. 

See  Ger.  Pat.  252,529  of  1911  ;  this  J.,  1912,  11 17.— T.F.B. 

Antkraquinone  derivatives  containing  nitrogen  ;    Process  for 

producing .     Farbenfabr.   vorm.    F.   Baver  und  Co. 

Fr.  Pat.  450,761,  Nov.  19,  1912.  Under  Int.  Conv.. 
Nov.  23,  1911. 

See  Ger.  Pat,  252,529  of  1911  ;  this  J.,  1912,  1 1 17.— T.  V.  B. 

Azo  dye.  K.  Desamari.  Assignor  to  Farbenfabr.  vorm 
F.  Bayer  und  Co..  Elberfeld,  Germany.  U.S.  I'.it. 
1,059,599,  April  22,   1913. 

Ski:  Eng.  Pat.  23.701  of  1911  :  this  .)..  1912,  834.— T.  1     B 

[Azo]    dyestuffs   for    wool;     Proust    for    producing . 

Farbenfabr.  vorm.  F  Baver  und  Co.      Fr.   Pat.   161,192, 

Nov.  29,  1912.      Under  Int.  Conv..   Dec.   15.   1911. 

See  Ger.  Pat.  255,590  of  191 1  ;  this .)..  1913,  866.— T.  P.  B. 

Dye.     G.    Holate,    Vbhwinkel,    Assignor    to    Farbenfabr. 
vorm.  F.  Bayer  und  Co..  Elberfeld,  Germany.     U.S.  1 
1,059,670.   April  -22.   1913. 

See  Eng.  Pat.  18,205  of  1911  ;  this  J..  1912.  678.— T.  F.  B. 
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Carboxydiarylhydrols  ;    Process  for  producing .    Farben- 

I.ibr."    vorm.'   l\     Bayer    und    Co.       Fr.     Pat.    450,979, 
Nov.  23,  1912.     Under  Int.  Conv.,  Nov.  30,  1911. 

-       I  lor.  Pat.  254,122  of  191 1  ;  this  ,».,  1913,  189.— T.  F.  B. 

Vat  dyt  stuff  of  the  anthraca,     -  :    Process  for  making 

a    utllotc .     them.    Fabr.    Griesheim-Elektron.     Fr. 

161,093,  Oct,   12,  1912. 

.See  Or.  Pat.  255,041  of  1912 ;  this  J.,  1913,  356.— T.  F.  B. 

Process  for   preparing    colour    lakes.     Ger.    Pat.    258,392. 

S      XIII. 


V.— FIBRES 


TEXTILES 
PAPER. 


CELLULOSE 


Wood  pulp  and  paper  ;    Duty-free  admission  of into 

the   United  States.     Board  of  Trade  J.,  May  15,  1913. 
[T.R.] 

The  United  States  Court  of  Customs  Appeals  has  decided 
that  the  exemption  from  Customs  duty  granted,  tinder 
B  -i<>n  2  of  the  Act  of  July  26th.  1911,  to  wood  pulp  and 
pertain  kinds  of  paper,  being  the  products  of  Canada  and 
imported  therefrom  directly  into  the  United  States,  is 
applicable  also  to  similar  articles  produced  in  those 
countries  (including  the  United  Kingdom)  which,  in  virtue 
of  existing  Treaties  with  the  United  States,  are  entitled  to 
most -favoured-nation  treatment  in  respect  of  their  exports 
to  that  country. 

South   African   Sheep  Dips.     [Wool.]    Chem.  Tr.  J.,  May 
10,  1913.     |T.R.] 

The  Bradford  Chamber  of  Commerce  has  recently  received 
a  letter  from  the  Chief  of  the  Agricultural  Department 
of  the  Union  of  South  Africa  at  Pretoria  asking  for  infor- 
mation regarding  the  grounds  of  the  objections  of  wool- 
users  to  the  use  of  caustic  soda  and  sulphur,  and  lime  and 
sulphur  for  sheep  dips.     The  Chamber  was  requested  to 
recommend  an  unobjectionable  clip  which  would  be  likely 
_'ive  equal  satisfaction  to  the  farmers. 
1  •  r i  In-half  of  the  Bradford  Chamber  of  Commerce,  Mr. 
Fawcett.  president,  replying  to  the  letter,  gave  the  follow- 
ing r  for  the  objection  of  the  Chamber  to  the  use  of 
i   and  sulphur,  and  lime  and  sulphur  dips  : — 
1 1 )  Because  any  wool  so  treated  will  be  damaged,  and  will 

'i  ■  lnw<r  price.     Caustic  soda  and  sulphur  is  used  as 

im   sulphide   for  fetching  wool   off  the  dead   fleeces. 
2    Wot  1  so  treated  r*ing  partially  dissolved,  the  resultant 

_-ht  of  the  fleece  is  considerably  less.  (3)  It  makes  the 
wool  more  difficult  to  scour.  On  solution  in  water  the 
il  set  free  and  acts  on  the  wool,  causing  it  to 
-hrink.  (4)  The  effect  of  alkaline  soda  salts  destroys  the 
spinning  qualities  of  the  wool,  decreases  its  elasticity,  and 
-  made  from  such  yarn  to  take  a  ruddy  colour 
in  the  dyeing.     Wool  -o  t  reated  will  not  spin  to  fine  counts. 

Wool  treated  with  alkalis  has  a  stronger  affinity  for 
colouring  matteri  than  wool  not  so  treated     (6)  The  use 

dphur  not  only  renders  the  woo]  difficult  to  wash  but 
while  in  the  first  hutancc  it  produces  a  good  colour  on  the 
fibre  lat<  r  the  colour  deteriorate-  and  becomes  worse  than 
le-for-  the  sulphur  wa-  applied.  (7)  There  i-  no  til  I  I  it y 
to  u—  dip-  VBKh  are  injurious  to  the  fleece,  a-  there  are 

other  dip-  upon  the  market,  a-  recommended  in  the 
rt  of  t)]-  [>  partmental  Committee  of  the  Board  of 
Agriculture  and  raheriee,  which  are  quite  as  efficacious 
in  the-  earing  of  scab  without  baring  any  injnrioui  effect 
on  the  wool       Set  tide  J.,  1907, 1266.) 

Pavn 

'/  other  fibres  and  fabrics;    Treatment  of to 

'/'  r  them  permanently  flame-proof  or  non-flammable. 

V.     Seaton-Sriowdon.     London.      V.-  21,880    of 

1911,  date  of  af.pl. ,  Apr.   J,   1912. 

The  fabric  i-  impregnated  with  a  mixture  of  borax  and 
boric  acid,  preferably  1  part  of  the  latter  to  -  part  of  t ) ,  <  - 
former,  equal  in  weight  to  about  10  per  cent,  of  the  •,.. .  j^lit 
of  t-.  !■■    matena|   may   be  steeped  in   the   hot 


solution,  which  is  afterwards  allowed  to  cool,  or  the  treat- 
ment may  be  effected  cold  and  assisted  by  vacuum, 
followed  by  pumping  in  more  of  the  solution  until  a  pres- 
sure of  40  lb.  per  sq.  in.  is  attained.  After  treatment,  the 
cotton  is  drained  or  squeezed  and  dried.  The  impreg- 
nating substances  are  then  "  fixed  "  by  steeping  in  a  solu- 
tion, at  the  ordinary  temperature,  which  will  produce 
insoluble  borates  in  the  mass  of  tho  material.  Suitable 
"  fixing  "  reagents  are  salts  of  lead,  manganese,  magnesium, 
zinc,  etc. — J.  F.  B. 

Drying  machine  [for  fabrics].  G.  A.  Cutter,  Taunton, 
Mass.,  Assignor  to  Cell  Drier  Machine  Co.  U.S.  Pat. 
1,052,896,  Feb.  11,  1913. 

Fabric  or  similar  material  is  dried  by  passing  it  backwards 
and  forwards  over  a  series  of  steam-heated  surfaces  formed 
by  superposing  a  number  of  flat  steam-heated  cells  suitably 
spaced  apart.  Each  cell  is  fitted  with  internal  baffles  for 
the  steam,  and  is  provided  at  two  of  the  corners  with  hollow 
bosses  which  form  the  steam  inlet  and  outlet  pipes  in  con- 
junction with  similar  bosses  on  adjacent  cells,  and  also 
serve  to  space  the  cells  apart.  The  fabric  is  carried  back- 
wards and  forwards  by  rollers  at  the  sides  actuated  by  a 
continuous  belt  or  chain,  and  in  order  to  cause  the  material 
to  come  into  actual  contact  with  the  heated  surfaces  the 
walls  of  the  cells  may  be  slightly  curved.  The  cells  are 
held  together  by  bolts,  no  external  casing  being  required, 
but,  if  necessary,  an  uptake  chamber  may  be  fitted  at  one 
side  to  produce  an  air  draught. — H.  H. 

Cellulose  and  its  products  of  transformation  ;    Process  for 

acetylating .     Chem.      Fabr.      auf     Actien,      vorm 

E.  Schering  and  A.  Loose,  Berlin.     Eng.   Pat.  27,228, 
Nov.  26,  1912.     Under  Int.  Conv.,  Dec.  18,  1911. 

Small  proportions  of  hydrazine  or  hydroxylamine  sulphate 
are  employed  as  catalytic  agents  in  the  acetylation  of 
cellulose  or  its  immediate  transformation  products. 
Examples  :  (1)  20  parts  of  cellulose  are  impregnated  with 
a  solution  of  2  parts  of  hydrazine  sulphate,  dried  and 
acetylated  with  a  mixture  of  100  parts  of  glacial  acetic 
acid  and  100  parts  of  acetic  anhydride.  (2)  0-5  part  of  finely 
powdered  hydroxylamine  sulphate  is  suspended  in  a  mix- 
ture of  100  parts  each  of  glacial  acetic  acid  and  acetic 
anhydride,  20  parts  of  cellulose  being  then  introduced. 
In  both  cases  reaction  starts  at  the  ordinary  temperature 
and  is  completed  in  2 — 6  hours. — J.  F.  B. 

Acetylcellulose  ;    Process  for  preparing  alcoholic   solutions 

of .     Farbenfabr.    vorm.    F.    Bayer   und  Co.     Ger. 

Pat.  256,922,  Aug.  3,  1911. 

Acetylcellulose  is  dissolved  in  alcohol  in  presence  of 
zinc  chloride  or  a  thiocyanate,  with  or  without  addition  of 
other  substances.  The  solutions  may  be  used  as  varnishes 
or  for  the  production  of  artificial  threads  ;  in  the  latter 
case  water  is  used  as  the  coagulating  bath,  from  which  the 
alcohol  and  the  salt  can  be  easily  recovered. — T.  F.  B. 

Paper  webs  ;    Smoothing  or  equalising  colour  on and 

apparatus  therefor.  H.  Schmeil,  Dresden,  Germany. 
Eng.  Pat.  12,141,  May  22,  1912.  Under  Int.  Conv., 
May  23,   1911. 

In  the  coating  of  webs  of  paper  with  liquid  colour  or 
enamel  on  one  or  both  sides,  the  colour  is  Bpread   and 
equalised  by  directing  jets  of  compressed  air  against  the 
moist  surface  through   nozzles  arranged  in  proximity  to 
tho  web,  such  nozzles  performing  the  function  of  "  pneu- 
matic   brashes."     In    tho    case   of   double-sided    coal 
machines  the  streams  of  air  from  both  sides  should  pre- 
ferably intersect  one  another  in  the  plane  of  the  paper. 
Ai  the  piper  ascends  vertically  from  the  coating  roll 
it  may  be-  caused  to  pase  across  several  of  these  "  pneumt 
brashes,"  and  the  latter  may  be  so  adjusted  as  to  deliver 
air   at    increasing   or  decreasing   pressures  as    the   web 
•I.  F.  I». 

/''///<  r  .    Method  of  milking and  product  thereof.     B.  A. 

Marr.     Blacksburg,    Va.,   U.S.A.        Eng.    Pat.    12,597, 

May  28,   1912. 

IS.    Pat.    1,046,475   of    1912;    this   J„    1913, 
Glycerol   and   tannin   may   be  added  to  the  zinc  chloride 
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solution,  and  the  paper  stock  may  be  bleached,  e.g.,  with 
sodium  peroxide. — T.  F.  B. 

Sulphtirous  acid  or  sulphites  ;   Method  of  treating  liquors 

containing  .     W.    H.   Dickerson,  Muskegon,   Mich. 

U.S.  Pat.  1,059,716,  April  22,  1913. 

In  order  to  prevent  the  decomposition  of  waste  sulphite 
liqtiors  during  evaporation,  a  part  of  the  basic  constituents 
is  precipitated  with  sulphuric  acid  and  the  solution  kept 
acid.  Another  method  is  to  concentrate  in  an  acid  state 
in  the  presence  of  soluble  barium  salts. — J.  B. 


Artificial  hair  ;    Manufacture  of 


C.  M.  SanJaville, 


Coteau,    France.     Eng.    Pat,    21,889,    Sept.    26,    1912. 
Under  Int.  Conv.,  Oct.  31,  1911. 

See  Fr.  Pat,  435,989  of  1911  ;  this  J.,  1912,  381.— T.  F.  B. 


Artificial   threads  ;     Machine  for   spinning 


Gebr. 


Franke,  and  0.  Midler.     Fr.  Pat.  450,696,  Nov.  18,  1912. 
See  Eng.  Pat.  4078  of  1911  ;   this  J.,  1912,  328.— T.  F.  B. 

Cellulose  or  the  like  from  vegetable  fibres  ;  Manufacture  of 
solutions  and  other  products  of  ■ — ■ — .  C.  A.  Miiller  and 
D.  Wolf,  Tum-Teplitz,  Bohemia,  Eng.  Pat.  10,430, 
May  2,  1912. 

SEEFr.  Pat.  443,133  of  1912;  this  J.,  1912, 1026.— T.  F.  B. 

Cellulose  from    wood,    wood-chips,    straw,    reed,    and    like 

materials  ;    Process  for  the  manufacture  of .     J.  E. 

Pfiel,    Vienna,    Assignor   to   Julius   Schrever,    Bremen, 
Germany.     U.S.  Pat,  1,058,898,  April  15,  1*9 13. 

See  Fr.  Pat,  431,044  of  1901  ;  this  J.,  1911,  1375.— T.  F.  B. 

Cellulose   and    its    transformation   products ;     Process  for 

acetylating  .     Chem.   Fabr.   auf  Actien,   vorm.   E. 

Schering.     Fr.    Pat.    450,890,    Nov.    18,    1912.     Under 
Int.  Conv.,  Dec.  18,  1911. 

See  Eng.  Pat,  27,228  of  1912  ;   preceding.— T.  F.  B. 


VI.— BLEACHING  ;    DYEING  ;  PRINTING  ; 
FINISHING. 


Black ;    Diazo 


developed  on  the  fibre  in  combination 


with  Prussian  blue.     R.  Buratti.     Rev.  Gen.  Mat.  Col., 
1913,  17,  128—129. 

A  fast  black  possessing  depth  and  good  overhand  appear- 
ance can  be  obtained  by  combining  a  diazotised  black 
with  Prussian  blue  formed  on  the  fibre.  For  example, 
cotton  is  mordanted  in  the  cold  with  a  solution  of 
Fe4(S04)5(OH),  of  1-5°  to  3-0°  Be.  (sp.  gr.  1  01 1—1-022) 
during  1  to  1  j  hours,  and  oxidised  with  sodium  chlorate 
solution  of  i°"to  1°  Be.  (sp.  gr.  1-004— 1-007)  in  the  cold. 
After  rinsing  it  is  dyed  with  5  per  cent,  of  Chloramine  Black 
BH  in  the  usual  way,  and  diazotised  during  half  an  hour 
in  a  bath  made  up  of  1-5  parts  of  nitrite,  0-5  to  1-0  part 
of  potassium  ferrocyanide,  3-5  to  3-8  parts  of  hydrochloric 
acid  of  20  Be.  (sp.  gr.  1-162)  and  2000  parts  of  water. 
The  cloth  is  rinsed  and  passed  into  a  developing  bath 
containing  1-2  parts  of  wi-toluylencdiamine  and  2000 
parts  of  water,  and,  after  half  an  hour,  rinsed  and  dried. 

— J.  B. 

Patents. 

Mordants  ;    Auxiliary  containing  (1)   titanium   and 

glycollic  acid  and  (2)  antimony  and  glycollic  acid.  O. 
Liebkneeht,  Frankfort -on -Maine,  and  F.  Blumenthal, 
Wiesbaden,  Germany.  U.S.  Pats.  1,059,740  and 
1,059,741,  April  22,  1913. 

(1)  A  titanium  mordant  is  obtained  by  treating  a  salt 
of  glycollic  acid  with  a  titanium  salt  or  with  titanic  acid. 

(2)  An    antimony    mordant    i-    obtained    by    treating    a 
glycollic  acid  compound  with  a  compound  of  antimony. 

—J.  B. 


Neta  ;  Apparatus  for  drying in  dyeing  and  like  pro- 
cesses. R.  Shaw,  Nottingham.  Eng.  Pats.  8824, 
April  15,  and  17,969,  Aug.  3,  1912. 

Net-like  material  is  dried  by  passing  it  over  two  parallel 
hollow  rollers  which  are  in  the  same  vertical  plane,  and  some 
distance  apart,  one  or  both  of  the  rollers  being  heated  by 
means  of  an  internal  gas  flame.  A  padding  trough  may 
be  combined  with  the  machine. — J.  B. 

Dyeing  apparatus.     P.  G.  Voile rt,  Reichenberg,  Bohemia. 
Eng.  Pat.  27,074,  Nov.  25,  1912. 

In  the  main  receptacle  two  chambers  are  formed  by  building 
up  a  series  of  frames  adapted  to  hold  the  material — cops, 
for  instance,  in  which  case  perforated  plates  are  provided 
to  hold  the  spindles.  The  space  between  the  two  chambers 
serves  to  hold  the  dye  liquor  which  is  heated  by  means  of  a 
steam  coil.  The  two  chambers  are  connected  with  a  cir- 
culating pump,  and  the  frames  are  lined  with  ceramic 
material.  The  numbei  of  frames  in  use  can  be  varied  to 
suit  the  amount  of  material  to  be  dyed. — J.  B. 

Dyeing  machine.     C.   P.   Delahuntv,   West  Pittston,   Pa. 
U.S.  Pat.  1,059,845,  April  22,  1913. 

The  material  is  packed  in  a  vat  which  is  in  communication 
with  an  overflow  tank  and  with  a  valve  casing  having  four 
outlet  ports,  the  valve  within  the  casing  being  adapted  to 
bring  any  two  of  the  said  ports  into  communication,  and 
to  seal  the  remaining  two.  One  of  the  ports  is  connected 
with  a  fresh  water  supply  and  the  remaining  three  aie 
connected  with  the  vat,  the  tank  and  the  pump  respectively. 
The  overflow  tank  has  a  connection  to  the  drain. — J.  B. 

Dyeing  hairs  and  furs  ;  Process  for - 


-.  Farbwerke  vorm. 
Meister,  Lucius,  und  Bruning.  First  and  Second 
Additions,  dated  Nov.  22  and  30,  1912,  to  Fr.  Pat. 
438,476,  Dec.  29,  1911.  Under  Int.  Conv.,  Dec.  27, 
1911,  March  16  and  May  1,  1912. 

See  Ger.  Pats.  250,463  and  256,794  ;  this  J.,  1912,  1121 ; 
1913,  423.  Unsubstituted  2.6-diaminophenol  may  also 
be  used.— T.  F.  B. 

Dyeings  fast  to  washing,  which  can  be  discharged  ;   Process 

for  producing .     Farbwerke  vorm.  Meister,  Lucius, 

und  Bruning.     Ger.    Pat.    258,384,    April    19,    1912. 

The  dyestuff  obtained  by  treating  diazotised  2.5.7-amino- 
naphtholsulphonic  acid  with  alkali,  is  developed  on  the 
fibre  by  means  of  a  diazo  compound.  The  dyeings  can 
be  discharged  pure  white. — T.  F.  B. 

Printing    textile  fabrics   such    as   velvet,    carpets   such   as 

Axminster,  or  the  like  ;  Apparatus  for .     P.  Hopner, 

Chemnitz,  Saxony.     Eng.  Pat.  16,548,  July  15,  1912. 

The  print  Ls  obtained  by  means  of  pins  stuck  in  a  stationary 
perforated  plate,  the  surface  of  the  material  being  pressed 
down  on  to  the  pins  by  suitable  mechanism.  The  pins 
have  cup-shaped  depressions  on  their  tops  to  hold  the 
colour,  which  is  supplied  by  means  of  a  trough  made  to 
move  vertically  upwards,  thereby  immersing  the  pins,  or 
the  trough  may  be  stationary  under  the  pins,  the  surface 
of  the  colouring  medium  being  raised  by  means  of  plungers 
until  the  pins  are  immersed. — J.  B. 

Printing  of  vat  dyestuffs  of  the  anthraquinone  series.     Farl.en- 

fabr.   vorm.     F.   Bayer  und  Co.,   Elberfeld.   Germany. 

Eng.  Pat.   22,201,  Sept,  30,   1912.     Under  Int.  Conv., 

Dec.  23,  1911. 

Vat  dyestuffs  of  the  anthraquinone  series  an-  converted 

into  vats  by  means  of  alkali  hydroxide  in  tin-  usual  manner, 

and  the  excess  of  free  alkali  is  "  neutralised  "  by  addition 

of  sodium  or  potassium  bicarbonate,  aluminium  acetate 

or  hydroxide,  a  bisulphite,  boric  acid  or  an  organic  and  : 

the  paste  thus  obtained  is  printed  in  the  nana]  way  after 

addition  of  sulphoxvlates  or  similar  reducing  agents,       I  1 

the  dye  i-  fixed  by  steaming.     An  alkali  carbonate  may 

also  be  added  if  desired.  The  reduction  of  the  ,l\<-tuff 
and  the  subsequent  neutralisation  of  the  alkali  may  1* 
carried  out  in  the  paste  itself,  or  the  dye  max    bt  1 

r.itelv    and    the    alkali    neutralised    m    the    paste    after 
addition  of  the  reduced  dye. — T.  P.  B. 
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Fi>>n  ;      1'roduction     of    [brown]    shades    on  .      J.     Y. 

Johnson,  London.  From  Bacbsohe  Anilin  und  Soda 
Kii.rik.  Ludwigaharen  on  Rhine,  Germany.  Eng.  Pat. 
18,964,  Aug.  19,  1912. 

Ske  Fr.  Pit.  147,991  of  1912  ;  this  J.,  1013,  423.— T.  F.  B. 

ng    ttxtiks   in    the    IOOM   state,    especially  from   a    vat ; 

■-.</     apparatus    for .     Farbworke    vorm. 

Meister,  Lucius,  und  Briining.     Fr.  Pat.  451,601,  Feb. 
15.  1912. 
See  Eng.  Pat  2547  of  1912;  this  J.,  1912,  770.— T.  F.  B. 

Chromium  compounds  of  hydroryanthraquinonesulphonic 
acid*,  and  their  use  in  printing  and  for  the  production  of 
lakes.  Badische  Anilin  und  Soda  Fabrik.  Fr.  Pat. 
4.">1.."k»:'>.  Dae.  5,  1912.  Under  Int.  Conv.,  Jan.  9  and  11, 
A  ig.  •">.  and  Sept.  24,  1912. 

See  Eng.  Pat.  7892  of  1912;  this  J.,  1913,  226.— T.  F.  B. 


VII.-ACIDS  ;     ALKALIS  ;     SALTS  ;     NON- 
METALLIC    ELEMENTS. 

Sulphurous   acid:    Method  for  the  titration  of ,  as  also 

of  sulphurous  acid  in  the  presence  of  thiosulphuric  acid. 
E.     Bo-hard    and    \V.    Grob.     Cheni.-Zeit,,    1913,    37, 

mm  bisulphite  is  determined  by  adding  an  excess  of 
DMrcoric  chloride  to  the  solution  and  titrating  with  alkali, 
u-in_'  methyl  orange  as  indicator  ;  under  these  conditions 
the  bisulphite  behaves  as  an  acid  salt.  A  mixture  of 
sulphite  and  bisulphite  is  first  titrated  with  hydrochloric 
acid,  twing  methyl  orange,  and  then  300  c.c.  of  a  saturated 
-olution  of  mercuric  chloride  and  some  pure  sodium  chloride 
are  added,  and  the  solution  is  titrated  with  sodium  hydr- 
oxide, using  the  same  indicator ;  the  normal  sulphite 
present  is  found  by  the  first  titration,  and  the  alkali 
responding   to   the  original   bisulphite   by  subtracting 

.  the  total  required  that  neutralised  by  the  bisulphite 
formed     in     titrating     with     acid.       If     thiosulphate    be 

m at,    the    sulphite    is    determined    by    titrating 

with  hydrochloric  acid,  oaing  methyl  orange,  and  then 
th<-  bisulphite  produced,  together  with  that  previously 
taosMll.  is  titrated  with  N/6  sodium  hydroxide,  after 
adding  phenolphthalein  ;  finally,  the  thiosulphate  is 
determined  in  another  portion  of  the  solution  by  adding 
an  I  A   mercuric  chloride,  together  with  1   grm.  of 

pure  solium  chloride  and  30 c.c.  of  4AT  ammonium  chloride 

•ion.  and* titrating  with  alkali  ;  the  amount  of  thiosul- 
phate Is  calculated  (after  subtracting  the  alkali  correspond- 
ing to  the  bisulphite)  from  the  equation,  N"a2S203  +  2HgCl;, 
0     ID  i     N'.i .<nl-r-S  +  HgtCl2.— F.  Sodn. 

•sjrie    arid ;      Iodometrie     determination    of . 

K      M.iller.     Z.    anal.    Chem,     1913,    52,    299—303. 

The  following  method  i-  simpler  and  cheaper  than  that 
jously  -  !  (this  J.,  1913,  286).     It  is  based  on 

the  bet  that  when  penralphario  acid  i-  added  to  an 
alkaline  solution  of  potassium  iodide  tin-  i-  converted 
into  tnd  the  lubsequent  addition  of  dilute  solphario 

-  an  amount  of  iodine  corresponding  with  the 

.Mon.     I.  2K1     2K,so,  -  I..     Two    pros,    of 

m  iodide  ;ire  ilistol Hid   in   25    0.0.   of    2.V    -odium 

hydroxide  -olution,  tin-  substance  to  be  examined  (con- 
■  more  than  0-67  arm.  of  persulphate,  reckoned 
t)  i-  added,  the  whole  gently  boiled 
and  i  for  :',  minutes,  and  cooled;  30  c.c.  of  2.V 

sulpharic  acid  ar.-  then  added, and  the  Iodine  titrated  with 
.V  10   thiosulphate.     Aocurs  not    affected    by   the 

presence   of   Cai  1.    bat    the    method    cannot     l>e 

employed  when  hydrogen  peroxide  i-  contained  in  the 
solution  and   h  therefore  less  sorted  to  the  examination 

id  than  of  n-utral  solution- of  persulphate.  -  ]'.  g< 


industry.    Oil,  Paint,  and  Drag  Rept., 

April  28,    1911     [T.R.I 

The   U.S.    Conenl*Genera]   at    Hoaoow   states   that   the 
eheaueal  industry  in  Russia  is  developing  so  rapidly  that 


imports  of  many  foreign  products  are  decreasing,  and  the 
manufacture  of  soda  offers  a  striking  example  of  this 
progress.  In  1905,  50,000  tons  of  calcined  soda  were 
required  by  Russia.  In  1911  it  amounted  to  90,000  tons, 
while  the  imports  have  not  exceeded  1,600  tons  per  year 
during  the  last  five  years.  The  production  of  caustic  soda 
has  also  increased  ;  40,000  tons  were  manufactured  in 
1908,  and  50,000  tons  in  1911.  During  the  last  five  years 
Russia's  imports  of  caustic  soda  did  not  exceed  600  tons. 
Nearly  the  whole  supply  of  bicarbonate  of  soda  on  the 
market  is  manufactured  in  Russia. 

In  1898,  100,000  tons  of  sulphuric  acid  were  manu- 
factured in  Russia,  165,000  tons  were  manufactured  in 
1908,  and  in  1911,  according  to  the  statement  of  the 
Ministry  of  Finance,  the  manufacturing  of  chamber  acid 
amounted  to  235,000  tons.  The  yearly  importation  of 
sulphuric  acid,  amounting  formerly  to  1 7,000  tons,  increased 
from  1907  to  1911,  but  still  it  is  not  large  compared  with 
the  quantities  manufactured  in  Russia. 

Manganese  industry  in  the  Caucasus.     Board  of  Trade  J., 
May  8,  1913.     [T.R.] 

A  remarkable  increase  in  the  quantity  of  manganese  ore 
exported  from  Batoum  took  place  in  1912,  the  figures  for 
1911  being  more  than  doubled.  The  following  table  shows 
the  amounts  exported  to  the  various  countries  in  each 
year  : — 


To- 


1911. 


191! 


United  States 

(iermany 

Belgium  

Tons. 
27,999 
10,694 
25,536 
12,994 
31,869 
15,885 
4,256 

Tons. 

79,503 

56,880 

44,325 

37,965 

United  Kingdom   

France 

28,443 
20,137 

10,246 

Total 

129,233 

277,499 

Carbonic  acid  ;  Reaction  between and  bases.     A.  Thiel. 

Ber.,  1913,  46,  867—874.     (See  also  this  J.,  1913,  193.) 

Sodium  hydroxide,  and  the  hydroxides  of  calcium, 
strontium,  and  barium,  behave  almost  identically  with 
carbon  dioxide  and  phenolphthalein,  but  ammonia  requires 
much  more  time  for  its  neutralisation,  so  that  the 
strength  of  the  base  has  some  influence  in  the  matter, 
and  the  author's  former  conclusion  (Ber.,  1913,  46,  241) 
that  the  time-reaction  is  caused  by  the  slow  hydration 
of  carbonic  anhydride,  must  be  modified.  There  is  a 
sudden  rise  in  the  time  required  for  neutralisation,  when 
the  amount  of  base  rises  beyond  a  certain  point  :  this 
point  corresponds  with  about  2  per  cent,  of  the  total 
carbon  dioxide  in  the  author's  experiments,  and  indicates 
probably  that  that  percentage  was  present  as  carbonic 
acid.  A  corresponding  phenomenon  occurred  in  Henry's 
experiments  on  the  conversion  of  lactones  into  hydroxy- 
acids  (Z.  physik.  Ch.,  1892,  10,  96).^I.  T.  D. 

Thiosulphates  ;    Colour   reaction  for   the  detection  of . 

E.  Pozzi-Escot.  Bull.  Soc.  Chim.,  1913,  13,  401—402. 

Five  c.c.  of  concentrated  sulphuric  acid  are  added  care- 
fully to  a  mixture  of  1 — 2  c.c.  of  the  solution  under 
investigation,  and  an  equal  volume  of  a  10  per  cent, 
solution  of  ammonium  molybdate.  The  presence  of 
thiosulphate  is  shown  by  a  blue  colour  above  the  zone 
of  separation  of  the  liquids;  0-00005  grm.  of  sodium 
thiosulphate  can  be  easily  detected  in  this  way.  —  L.  I 

Strontium    carbide;     Action   of   nitrogen   on .     S.    A. 

Tucker  and   V.  T.    Wang.     Trans.   Amer.   Electro,  1, em. 
Soc,   1912,  22,  67—72. 

Stron  in  m    carbide    prepared    in  a   vertical  arc   elei 
furnace  from  strontium  carbonate  and  coke,  when  heated 
in  an  atmosphere  of  nitrogen  to  about   inoo    C,  yield 
product    containing    np    to    about    9    per    cent.    N.      Thi 
nitrogen  exists  to  an  appreciable  extent,  in  the  form  of 
cyanide,   the  remainder   being   mainly  as  cyanami'le. 

_W.  H.  P. 
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Ferric  salts;    The  reaction  between and  thiocyanaies. 

J.  C.  Philip  and  A.  Braniley.     Chem.  Soc.  Proc,  1913, 
29,  123—124. 

The  colour  of  the  red  solution  obtained  by  mixing  a  ferric 
salt  and  a  thiocyanate  gradually  diminishes  in  intensity, 
and  this  is  associated  with  the  progressive  reduction  of  the 
ferric  iron  to  the  ferrous  condition.  The  present  investi- 
gation deals  with  (1)  the  products  of  the  reaction,  (2)  the 
velocity  of  the  reduction,  as  this  is  affected  by  altering  the 
concentration,  temperature,  and  other  factors.  Corres- 
ponding with  the  reduction  of  the  iron,  there  Ls  an  oxida- 
tion of  thiocyanic  acid,  the  sulphur  appearing  as  sulphuric 
acid,  and  the  carbon  as  carbon  dioxide,  whilst  the  nitrogen 
of  the  oxidised  acid  is  converted,  partly  at  least,  into 
ammonia.  The  velocity  of  reduction  of  the  ferric  iron  is 
quite  appreciable  at  the  ordinary  temperature,  and 
increases  rapidly  as  the  temperature  rises.  At  a  given 
temperature  the  change  is  very  much  slower  when  ferric 
salt  is  in  excess  than  when  thiocyanate  is  in  excess.  In 
the  latter  case  addition  of  acid  retards  the  reaction  to  a 
notable  extent. 

Lead    sulphate;     Decomposition    of by   ferric    oxide, 

0.    Proske.     Metall    u.    Erz,    1913,    10,    415—420. 

When  lead  sulphate  is  heated  in  a  current  of  air,  decom- 
position is  insignificant  below  900°  C.  Above  this  tem- 
perature active  decomposition  sets  in,  and  at  1100°  C.  the 
whole  of  the  sulphur  trioxide  is  driven  off.  The  presence 
of  ferric  oxide  causes  a  greater  decomposition  at  a  given 
temperature,  but  not  to  the  same  extent  that  silica  does, 
and  ferric  oxide  which  has  been  heated  to  1200°  C.  is  more 
effective  than  ordinary  red  oxide.  Ferrous  oxide  when 
mixed  with  lead  sulphate  is  oxidised  only  by  the  air  at 
temperatures  below  800°  C,  but  at  higher  temperatures  is 
oxidised  partly  by  oxygen  derived  from  the  lead  sulphate. 

— T.  St. 


Lead  dioxide  ;   Colloidal  ■ 


-.     A.  Oiutbier  and  E.  Sauer, 
Z.  Chem.  Ind.  Kolloide,  1913,  12,  171—177. 

It  is  known  that  compounds  containing  the  complex 
anion  [PbCl6]",  when  treated  with  a  large  quantity  of 
water,  yield  a  clear  deep  brown  solution.  The  authors 
show  that  this  is  a  colloidal  solution  of  lead  dioxide  or  its 
hydrates.  The  expeiiments  were  made  with  ammonium 
hexachloroplumbate  (NH4)2PbClri,  and  the  most  stable 
colloidal  solutions  were  obtained  by  dissolving  gum 
arabic  in  the  water  and  adding  a  quantity  of  ammonia 
insufficient  to  neutralise  the  acid  produced.  For  0-5  grin. 
of  the  hexachloroplumbate,  250  e.c.  of  a  0T  per  cent. 
gum  solution  and  10  c.e.  of  N J5  ammonia  solution  are 
recommended.  Colloidal  solutions  of  higher  concentration 
can  be  prepared  by  increasing  the  concentration  of  the 
gum  solution. — A.  S. 

Bare    earths;     Application    of   the 


-.  C.  R.  Bdhm. 
Chem.  Ind.,  1913,  36,  120—130,  153—100,  189—201, 
232—242. 

A  rf.vif.w  of  the  uses  to  which  the  rare  earths,  especially 
those  contained  in  the  residues  from  the  manufacture  of 
incandescence  mantles,  have  been  put,  or  which  have 
been  suggested,  arranged  under  I  he  following  headings  : — 
I.  Biology.  II.  Therapeutics:  Rontgenology,  radiology. 
III.  Technical  applications:  porcelain  colours,  "lass, 
enamels,  preventing  devitrification  of  quartz  !/lass. 
refractory  melting  vessels,  furnace  linings,  etc..  polishes, 
substitutes  for  diamond  for  cutting  L'lass.  pigments,  sicca- 
tives, dyeing  and  mordanting,  photography,  oxidising 
agents  in  electrolytic  processes,  catalytic  agents,  thermo- 
elements, pyrophoric  alloys,  reduction  of  metallic  oxides. 
beworks,  etc.,  metal-filament  lamps,  steel,  and  other 
alloys.— A.  S. 

tons     compounds;      Decomposition     of by     light 

[from  a  mercury  vapour  lamp];  hydrogen  compoundi 
of  nitrogen  unit  of  carbon,  etc.  D.  Berthelot  and  II. 
Gaudechon.    Comptesrend.,  1913,156,  1243     1245. 

The  law  of  inverse  stability  of  compounds  in  relation  to 
their  increase  in  molecular  weight   has  been  verified  by 

experiments    on    the    compounds    of    the    nitrogen     and 


carbon  groups  when  under  illumination.  With  a  large 
220-volt  mercury  lamp  an  almost  complete  decomposition 
of  ammonia  was  obtained  in  two  hours.  With  hydrogen 
phosphide  in  a  quartz  tube  at  20  mm.  from  the  lamp, 
decomposition  was  evident  in  a  few  minutes  wnilst  in 
glass  tubes  it  was  not  quite  complete  in  30  min.  Hydrogen 
arsenide  in  glass  tubes  was  unaffected  after  two  hours, 
but  in  a  quartz  tube  a  deposit  of  arsenic  was  formed  in 
15  sees,  and  decomposition  was  complete  in  10  min., 
a  mirror  of  arsenic  being  formed.  Methane  was  not 
decomposed  by  the  most  intense  illumination.  Zinc 
ethyl  gave  zinc  and  pure  ethane  free  from  ethylene  in 
5  min.  Carbonyl  chloride  was  decomposed  when  in  a 
quartz  tube  in  less  than  5  sees.,  but  when  in  a  glass  tube 
no  decomposition  could  be  detected  after  two  hours. 
Sulphur  fluoride  in  a  quartz  tube  was  not  decomposed 
by  three  hours  illumination. — A.  H.  C. 

Titraphosphorus  trisulphide  and  a  new  phosphorus 
oxysulphide  P4S304.  A.  Stock  and  K.  Friederici. 
Ber.,  1913,  46,  1380—1387. 

The  authors  have  obtained  P4S3  (see  this  J.,  1910,  210) 
with  a  melting  point  a  little  higher  than  that  previously 
given  (173°— 174-5°  C.  (corr)  instead  of  171°— 172-5°  C). 
In  the  absence  of  oxygen  and  moisture  the  sulphide  is  very 
stable.  It  may  be  heated  to  700°  0.  without  decomposition, 
and  its  vapour  density  at  this  temperature  agrees  with  the 
formula  P4S3.  In  air,  the  change  in  weight  of  the  solid 
substance  is  only  a  few  tenths  of  one  per  cent,  in  several 
months.  A  solution  of  the  sulphide  in  benzene  or  carbon 
bisulphide,  however,  becomes  cloudy  veryT  rapidly  in  the 
air,  and  then  deposits  a  yellowish  white  voluminous 
precipitate,  which  is  an  oxysulphide,  P4S304.  The 
oxysulphide  is  very  sensitve  to  moisture  and  inflames 
when  moistened  with  a  few  drops  of  water.  With  caustic 
soda  it  gives  a  yellowish  solution  which  is  decolourised  on 
warming,  with  the  evolution  of  phosphine  and  hvdrogen. 

— W.  H.  P. 

Diamond  and  graphite.  Heat  of  combustion  and  of 
allotropic  change  of  certain  dement*.  W.  A.  Roth  and 
H.  Wallaseh.  Ber.  1913,  46,  890—911. 
Diamond  and  various  specimens  of  graphite,  both  natural 
and  artificial,  were  burnt  in  a  bomb  calorimeter,  with 
paraffin  oil  to  aid  the  combustion.  For  1  grin,  of  diamond 
the  figure  7869  cals.  was  obtained,  agreeing  with  that  of 
Berthelot  and  Petit.  Graphite  gave  as  a  mean  figure 
7854  cals.  per  grm.,  though  some  specimens  gave  a  lower 
result,  7830 — 7835  cals.,  a  difference  which  the  authors 
cannot  explain.  Blast-furnace  graphite  gave  7855 — 7865 
eals.,  much  lower  than  Berthelot  and  Petit's  figure  of 
7901 — 7902  (which,  if  more  recent  values  for  the  heat 
of  combustion  of  naphthalene  lie  taken,  becomes  7923  cals.). 
The  authors  consider  Berthelot  and  Petit's  figure  to  be 
erroneous. — J.  T.  D. 


German    Bromine.  Convention  ;    Prize  offered  by  the 
Chem.  and  Drug.,  May  17,   1913.     [T.H.] 


A  PRIZE  of  £500  is  offered  by  the  German  Bromine  Con 
vention  to  the  discoverer  of  a  process  or  compound  leading 
to  a  new   and  increased  consumption   of   bromine,     Wot 
many  years  past  the  production  of  the  existing  German 

bromine   factories   lias   far  exceeded   the   consumption,    so 

that  a  fresh  field  of  use  is  urgently  required. 

The  following  are  sonic  of  the  conditions  attached  to 
this  competition:  The  new  discovery  must  represent  a 
technical  innovation,  and  must  not  adversely  affect  existing 
uses  of  bromine.     The  process  must  be  applied  in  pi." 

at    tin-    latest    one   year   after   the    awarding   of    the    prize. 
The  process  must,  in  the  opinion  of  the  jury,  lead  to  a  oon- 

tderable  increase  in  tin-  European  eonsnmpt  ion  of  bromine 

it  a  suitable  price.     Competitors  must  send  in  their  pro- 

,i  the  latest  by  January   I.  1  i » l  *  -  to  the  Deutsche 

111  on ikon  vent  ion   (  kni.h.  II..    l.copoU>hall  Stassfurt. 

Ihominc ;     The    preparation    <>f    pun      — .     A.    Booti 
Chem.  So,-.  Proc,  191S,  29.  121 

Tin;    author    leeouiincnds    as    the    xouice    of    the    pun -i 

l.romuie    cpMnn,  i nl    potassium    bromide,    which    has 


Cl.  VI II.— CLASS;   CERAMICS. 


[May  31,  1913. 


been  boiled  with  small  quantities  of  bromine  water  in 
order  to  eliminate  any  traee  of  iodine  which  may  lie  present. 
The  bromide,  after  recovery  from  the  solution,  should  be 
fused  with  potassium  bichromate  in  quantity  somewhat 

less  than  that  required  for  the  liberation  of  all  the  bromine 
on  treatment  with  Bulphuric  acid.  The  bromine  thus 
obtained  is  free  from  chlorine,  iodine,  and  all  organic 
compounds.  The  bromine  of  commerce  may  be  completely 
freed  from  the  other  halogens  by  shaking  it  with  small 
quantities  of  pure  sodium  hydroxide  solution,  when  the 
ehlorine  is  removed  as  chloride  and  tin-  iodine  as  iodate. 
It  is  easy  to  defeat  1  part  of  iodine  in  100.000  of  bromine  in 
this  way  by  means  of  nitrosulphoaio  acid  and  chloroform, 
using  only  10  0.0,  of  bromine. 

■initiation  of  nitrogen  [in  gaseous  mixtures]  by  means 
of  calcium  carbide.     Natus.     Set  XXIII. 

Patents. 

Alkali;      Process    for     obtaining from     alkaliferous 

ftldspars  or    mica    or    minerals    similar    to   feldspars    or 
rocks    containing    such     minerals.     E.     W.     Jungner, 
Kiu-ippbadeii.  Norrkoping,  Sweden.     Eng.  Pat.  2(1,497, 
Not.  IS.  1912.     Under  Int.  Conv.,  Jan.  30,  1912. 

The  mineral  is  finely  powdered,  mixed  with  lime,  calcium 
hydroxide,  or  calcium  carbonate,  and  heated  to 
1 TLMJ  l'< »mi-  C.  or  above  ir  a  current  of  superheated 
re  nbon  dioxide  in  an  electric  furnace:  double 
decomposition  takes  place,  a  calcareous  mineral,  such  as 
lime  felspar  beine  formed,  and  the  oxides,  hydroxides,  or 
carbonates  of  alkali  metals  being  volat  ilised  anil  condensed. 

— 0.  R. 

Sulphate  of  ammonia  ;    Manufacture  of .     G.  N.  Vis, 

(  Use,  Fiance.     Eng.  Pat.  2002,  Jan.  24,  1913.     Addition 
to  Eng.  Pat.  9099,  April  20,  1911  (this  J.,  1912,  72). 

The  use  <,f  a  saturated  solution  of  ammonium  sulphate  is 
specified  to  set  as  medium  for  the  interaction  of  ammonia, 
carbon  dioxide,  and  calcium  sulphate.  —  ().  R. 

il  i  irrjfl-ioric  aril;    Manufacture  of  ■ 


-.  H.  B.  Bishop, 
Brooklyn,  X.V..  I'.S.A.  En<_'.  Pat.  15,227,  June  29, 
1912. 

i         145,740  of  1912  ;  this  J.,  1913,  23.— T.  P.  B. 

Rtidium    and    other    radio-active    substances;     Process  for 

the.    preparation,     •  >.    and    enrichment    of . 

E.   Bbler,  Heidelberg,  Germany.     U.S.  Pat.   1,059,531, 
April  22,  1913, 

140,236  ol  1912;  this  J.,  1912,723.  -T.  P.  B. 


Manufacture    of- 


G.     Adolpb     and    i 
A.    Pietzsch,   Munich,  Germany.     U.S.   Pat.    1,059,809, 
April  22,   1913. 

...  g    Pat  23,661  of  1910;  this  J.,  1911,86.    -T.  F.  15. 


Ammonium     tulphate ;      Process    for     making 


Hydrogen;   Apparatus  for  the  manufacture  of .  Process 

for  the  manufacture  of  hydrogen  from  metals  and  water. 
F.  Bergius,  Hanover,  Germany.  LIS.  Pats.  1,059,817 
and  1,059,818,  April  22,  1913. 

Skk  Ger.  Pat.  254,593  and  Pr.  Pat,  447,080  ;   this  J.,  1913, 
195,  304.— T.  P.  B. 


VIII.— GLASS;    CERAMICS. 

Silica  in  porcelain  ;    Behaviour  of  different  forms  of . 

P.  BaumL     Sprechsaal,  1913,  46,  272—274. 

Porcelains  of  formula  1K20,  4-71Al,03,  2407SiO2, 
and  rational  composition  :  kaolin  44-7,  felspar  20,  and 
quartz  29-3,  per  cent.,  were  made  up  in  a  variety  of  ways 
by  introducing  the  silica  as  water-glass,  as  silicic  acid, 
hydrated  and  amorphous,  as  quartz  glass,  and  as  kiesel- 
guhr,  raw  or  burnt.  The  results  are  tabulated  with 
regard  to  shrinkage  in  burning  at  various  cones  from 
010a  to  13,  also  with  regard  to  Attcr berg's  plasticity 
numbers  (see  this  J.,  1910,  029  and  1911,  082)  and  to  the 
porosity  and  sintering-point  of  the  trials.  Plasticity  of 
body  is  greatest  with  amorphous  silicic  acid  and  least 
with  kieselguhr.  Silicic  acid,  hydrated  or  amorphous, 
causes  a  higher  shrinkage  than  quartz,  and  induces  earlier 
sintering,  besides  lowering  the  melting-point.  Amorphous 
silicic  acid  is  30  per  cent,  more  soluble  in  melted  felspar 
than  is  quartz.  The  author  then  proceeds  to  replace 
the  potash  of  felspar  by  lime,  working  on  tho  formula 
CaO,  l'loAljjOg,  8-98Si02,  the  silica  again  being  intro- 
duced in  a  variety  of  ways.  A  marked  increase  of  con- 
traction is  caused  by  the  substitution  of  amorphous 
silica  or  kieselguhr  for  quartz.  Tho  body  made  from 
kieselguhr  melted  at  two  cones  lower  than  any  other. 
In  a  concluding  series  of  trials,  the  free  silica  of  both  the 
preceding  series  was  replaced  by  titania,  zirconia  or 
thoria.  Above  cono  10,  titania  increased  in  specific 
gravity  from  3-92  to  4-23  and  lost  G-6  per  cent,  en  ignition. 
As  in  the  case  of  silica,  all  these  oxides  cause  a  smaller 
shrinkage  when  they  have  themselves  been  previou  ly 
ignited.  The  plasticity  of  the  mass  was  greater  when 
ignited  oxides  were  used,  especially  in  the  case  of  titania. 

— H.  H.  S. 


-.  Soc. 
Industrielle  de  Produitc  Chinuques.  Thud  Addition, 
dated  Jan.  30,  1912,  to  Pr.  Pat  127,065,  .May  is,  1910. 

See  Ki,      Pat    2002  of  1913;    preceding.— T.  P.  B. 

Ammonium    phosphate    and    ammonium    nitrate  ;      I'eoeess 

for  thi  timuUaneoh    preparation  of .      Norsk  Hydro- 

Klektri-k     Kraektot  I  i       Pat      150, 1 19, 

.  12,  1912.     Under  Int.  (on v.,  Roy.   18,  1911. 

Sex  Eng.  Pat.  20,097  of  1912;  thfa  J.,  1913,  -'.:::.    T.  r.  B. 

Ammonia ;     I'rort**  for    making  from    Us    dements. 

itnlrteUe  f.  fVi**eiiscb.-TecbnJeche  Untei  achungen. 
Pr.    Pat     i  Nov.    J  I,    1912.     Under   Int.   Conv., 

Aprd  :;o.   1912. 

:  of  1912  \  tin   J.,  1912,  I  IT-      ill:. 


'Electrolytic     pr<iceHH    for     main, a 
BL  (  baosaat     Pr.   Pat.    160  877,  J  m.  24,   1912. 


18 of  1913;  tin   J .,  1913,  884     T   l     B 


Zinc    oxide;     Application   of in   ceramics,  especinlhi 

to   glazes.     J.    Wolf.     Spreehsaal,    1913,   46,    237—239, 
266—259. 

The  crystallising  propensities  of  glazes  containing  zinc 
oxide  are  well  known.  After  a  survey  of  tho  work  of 
previous  investigators  in  Cermany,  America  and  England, 
tho  author  proceeds  to  the  following  conclusions.  Zinc 
oxide  is  unsuitable  for  hard- porcelain  manufacture  as  it 
does  not  yield  a  pure  white  in  the  reducing  atmosphere  ; 
for  this  purpose  magnesia  is  preferable.  On  ordinary 
pottery  zinc  is  a  valuable  glaze-ingredient,  with  or  without 
colouring  oxides.  It  gives  clear,  crystallised  or  matt 
glazes  according  to  the  firing  temperature  and  the  chemical 
composition.  Matt  effects  are  best  obtained  in  lead -zinc 
glazes,  low  in  alumina  ;  crystalline  effects,  in  alkali  lime 
zinc  glazes.  Pot  mattness,  the  oxygen  ratio  should  lie 
between  1  :  1  and  1  :  2.  The  molecular  proportion  of  zinc 
oxide  pre  cut  should  be  equal  to  half  the  silica  in  low- 
aluminous   glazes,  and  to  one  third  of  the  silica  when  tht 

alumina  content  is   higher.     For  crystalline  effect  .  the 

Oxygen  ratio  should  be  I  :  ] — 4,  and  the  zinc  oxide  equiva- 
lent t  ,  at    [east  one  third  of  the  non-silicious  ingredients, 

II.  M.S. 

Zinc    oxitL  ;      Use    of [in    ceramics],      P.     Soidel. 

Spreoh  aal,  1913,  46,  271     272. 

Works  practice  bears  out  Wolfs  advocacy  of  zinc  oxide 
i  ee  preceding  ab  tract)  and  tin-  author  recommends  that 
zinc  lie  used  in  bodies  as  well  as  glaze  ,  whether  tin  b< 
be  i  a  t  or  thrown.  The  proportion  recommended  u 
U  I  per  cent,  of  zinc  oxide,  which  amount  impri 
translucency  and  surface.  Zinc  glaze  act  on  cobalt 
tain,  deepening  and  •  i   ing  bi  ighl  n<  is  to  it     blue. 

—  H.  M.  •>• 
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Patents. 

Glass  drawing  apparatus.      W.  A.  Jones,  Columbus,  Ohio, 
U.S.A.     Eng.  Pat.  628,  Jan.  8,  1913. 

In  order  to  avoid  the  use  of  a  ladle  for  removing  cooled 
refuse,  the  drawing  pot  is  disposed  within  a  heating 
chamber  independent  of,  but  adjacent  to,  the  glass  tank, 
the  drawing  pot  having  a  removable  wall  portion 
independent  of  the  housing  and  having  its  upper  and 
lower  edges  above  and  below  the  normal  level  of  glass 
in  the  tank  so  that  draining  of  the  glass  from  the  pot 
may  be  achieved. — H.  H.  S. 

Drying   pottery    and    the    like  ;     Apparatus  for .     J. 

Biihrer,  Konstanz,  Germany.     Eng.  Pat.  15,249,  June 
29,  1912. 

In  a  system  which  consists  of  drying  chambers  arranged 
around  a  central  hot-air  chamber  and  also  around  a  moist- 
air  chamber  leading  to  a  chimney  or  exhaust  fan,  the 
drying  chambers  are  connected  thereto  by  conduits 
arranged  beneath  them  and  opening  in  close  proximity 
to  each  other  into  the  central  chambers,  thereby  reducing 
the  necessary  size  of  the  latter.  Each  hot-air  conduit 
may  open  into  its  drying  chamber  at  different  points  of 
the  length,  and  the  chambers  may  themselves  be  con- 
nected successively  by  valved  openings  at  alternate  ends 
or  by  bridge  pipes. — H.  H.  S. 


Engobing  earthenware  ;    Process  of- 


-.  M.  Kopp  and 
H.  Kienberger,  Modlan,  Austria.  Eng.  Pat.  25,729, 
Nov.  9,  1912. 

The  process  refers  to  ware  cast  in  a  mould.  The  mould 
is  first  filled  with  the  white  engobe  "  slop,"  which  is  then 
quickly  run  off,  and  the  mould  filled  again  with  the 
poor-coloured  body  material,  the  latter  being  there  by 
coated  with  the  engobe  of  better  quality  and  colour. 
(Reference  is  directed  to  Eng.  Pats.  1538  of  1867  and 
16,141  of  1898.)— H.  H.  S. 

Glass  gathering  furnaces.  H.  L.  Dixon  and  A.  L.  Schram. 
Fr.  Pats.  451,333  and  451,334,  Dec.  4,  1912.  Under 
Int.  Conv.,  Dec.  15,  1911,  and  March  22,  1912. 

See  Eng.  Pats.  27,742  and  27,743  of  1912  ;  this  J.,  1913, 
427.— T^  F.  B. 

White  enamel  and  the  like  ;   Manufacture  of .     Verein. 

Chem.  Fabr.  Landau,  Kreidl,  Heller  und  Co.,  Vienna. 
Eng.  Pat.  1136.  Jan.  15,  1912.  Under  Int.  Conv., 
Sept.  30,  1911. 

See  Fr.  Pats.  438,908  and  450,228  of  1912  ;  this  J.,  1912, 
643;    1913,  488.— T.  F.  B. 


as 


Ceramic  mass  ;  Process  for  the  manufacture  of  a  - 
metal  substitute  for  laboratory  implements  end  apparatus. 
H.  Kunz-Krause,  Dresden,  Germany.  Eng.  Pat.  8498, 
April  10,  1912.     Under  Int.  Conv.,  "April  12,  1911. 

See  Fr.  Pat.  442,094  of  1912  ;  this  J.,  1912,  957.— T.  F.  B. 

Drying  apparatus  for  ceramic  products.     J.    Biihrer.     Fr. 
Pat.  451,347,  July  26,  1912. 

See  Eng.  Pat.  15,249  of  1912;    preceding.— T.  F.  B. 
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Patents. 

Wood  ;    Process  for  preserving,  seasoning  and  fireproofing 

and  the  like,  and  products  obtained  thereby.     J.  A. 

Decew,  Montreal.     Eng.  Pat.  5411,  March  4,   1912. 

U.S.  Pat.  1,010,122  of  191 1  :  this  J.,  1912,  29.  Creo- 
sote oil,  sine  chloride,  mercuric  chloride,  or  copper  Bulphate 
may  l„-  added  to  the  sulphite  liquor.— T.  F.  B. 

Artificial  stone.      E.  Doggett,  Graveeend,  and  S.  Durling, 
Ueopham  Green,  Kent.     Eng.  Pat.  s:i!>9,  April  9,  I'll:'. 

" Silicate  of  iron,"  (2  parts),  white  shellac  eolation  (l' 
parts),  and  "soda  and  alum  "  (1  part)  are  boiled  together, 


mixed  with  Portland  cement  (15  parts),  finely  ground 
Perrie  Le  Vaudone  stone  (80  parts)  and  water,  until  the 
desired  consistence  is  obtained,  and  the  mixture  left  in 
moulds  until  it  is  hard  enough  to  be  worked. — O.  R. 

Pumps  for  raising  and  forcing  cement  and  other  semi-liquids. 
Sir  W.  H.  and  A.  J.  Bailcv,  Salford.  Eng.  Pat.  17,796, 
Aug.  1,  1912. 

Pumps  requiring  to  be  flushed  with  water  in  order  to 
prevent  setting  of  the  liquid  cement  after  work  are  provided 
with  means  for  lifting  from  their  seats  each  of  the  suction 
and  delivery  valves,  so  that  water  may  be  pumped  right 
through  into  the  suction  tank.  The  lifting  of  the  valves 
is  effected  by  any  convenient  arrangement.  For  example, 
a  passage  in  the  casting  is  drilled  at  a  suitable  angle 
to  the  valve  and  in  this  passage  is  fitted  a  spindle,  the 
inner  end  of  which  will  be  in  contact  with  the  ball  or 
other  valve.  An  outer  portion  of  the  passage  is  provided 
with  a  screw  thread  into  which  is  screwed  a  corresponding 
portion  of  the  spindle  which  may  be  rotated  by  a  hand 
wheel  or  other  means. — H.  H.  S. 


X.— METALS;    METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 


Iron  ;   Critical  ranges  of  pure 


-.     H.  C.  H.  Carpenter. 
Iron  and  Steel  Inst.,  May,  1913.     [Advance  proof.] 

It  is  pointed  out  that  if,  as  thought  by  Benedicks  (J.  Iron 
and  Steel  Inst.,  1912.  242).  the  nature  of  /3-iron  is  to  act  as 
a-iron  containing  7-iron  in  solution  to  a  limited  extent 
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increasing  with  the  temperature,  it  seems  probable,  thai 

t  he  point  \vl  i<  only  i  he  end  of  Ar3  retarded  l>\  the  present  e 
of   a    little  carbon   (Osmond),   and   thai    therefore   with 
decreasing  carbon  content  the  point  \vl  should  dean 
in  mt. -n  it\  until  it  disappears  in  the  absence  of  carbon, 
and  on  heating   the  poinl    Ac2  should   be  absent     This 
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latter  would  not  occur  if  the  point-  Ao2  and  Ar2  had 
in  real  existence.  Kl.\ tiolvtic  iron  as  sheet  containing 
008,  Mn  I'unii,  8i  0014.  P  0002  per  eent.,  and  a  trace 
of  sulphur,  wie  rolled  into  a  tight  cylinder  enclosing  a 
theriUO-OOapfc  and  then  heated  in  a  vacuum  electric  resist- 
ance furnace,   a  aeries   of  -ix   heating  and  cooling  curves 

being  obtained.     In  the  sixth  heat  when  all  the  hydrogen 

hail  \x-i-n  evolved  Ac3  Only  appears  at  026*  C,  and  on 
cooling  Ar3  oocars  at  890  V.,  Ar2  at  743°  C  being  only 
just  visible  (see  fig.).  It  is  concluded  that  the  conception  of 
AS  a<  an  independent  allotropic  change  must  be  abandoned, 

that  Ar2  is  -imply  the  termination  of  Al3  retarded  by 
impurities  present  even  in  the  purest  forms  of  iron  hitherto 
prepared,  and  were  it  possible  to  remove  the  last  trace  of 
impurity  iron  would  cease  to  -how  even  these  faint  indica- 
tions of  Ar2.  Reference  is  also  made  to  Andrew's 
*degasified  and  almost  carbonless  iron"  (this  J..  1912,  986) 
which  shows  only  the  faintest  indications  of  Ar2. — A.  H.C. 

al]     Iron  carbide  ;    Influence  of  sulphur  on  the  stability 

of ,  m  the  pre*  nee  of  silicon.     W.  H.  Hatfield.     Iron 

and  Steel  ln-t.,  .May,   1913.     [Advance  proof.] 

As  the  result  of  an  investigation  in  which  three  series  of 
-  (containing:  combined  C  2-85—3-2,  Si  0-29— 109, 
-  Ul  — 0-85  and  Mn  0-0—0-18  per  cent.)  were  employed, 
it  was  com  hided  that  sulphur  increases  the  stability  of 
iron  carbide,  the  action  being  of  a  chemical  nature  (not 
mechanical  as  suggested  by  Lew)  and  probably  effected  by 
a  small  percentage  of  sulphur  associated  with  the  carbide 
orystaii  j  yet  the  action  of  sulphur  is  neutralised  by 
manganese  and  also  to  a  large  extent  by  silicon. 

— W.  E.  F.  P. 

Chromiferous  iron  ores  of  Greece  and  their  utilisation.  H.  K. 
Scott.  Iron  and  Steel  Inst.,  May,  1913.  [Advance 
proof.] 

A  detailed  account  is  given  of  the  distribution,  mode  of 
occurrence,  methods  of  mining,  etc.,  of  the  ores  in  question, 

which  contain:  Fe  46—52,  Al  03  6—14,  SiO.  5  II. 
<  r  2  -3,  Ni  and  Co  0-1—1-2,  P  trace— 003,  S  0-02—005 
and  Ti  tnoe — 0-3  per  cent.  Hitherto  the  ores  have  been 
employed  (in  admixture  with  other  iron  ores)  for  their 
iron  content  alone  :  but  it  is  now  suggested  that  they  be 
utili.-ed  for  the  direct  production  of  ohromiferous  pig 
iron,  as  in  the  case  of  similar  ores  occurring  at  Mayari  and 
other  locah'tiea  in  Cuba.  A  brief  historical  survey  relative 
icfa  direct  smelting  is  given,  reference  being  made  to 
the  application  of  the  Mayari  product  for  -pedal  castings 
and  the  manufacture  of  steel  rails. — \Y.  E.  F.  1'. 

Cast-iron  ;   Influent*  <,f  tin  metalloid*  »n   Ou   properties  of 

— .      H.    I.    Coe.      Iron   and   Steel    In-t..    May,    1913. 
[Advance  proof.  | 

Amkkii  \v  trashed  iron  was  melted  under  charcoal  in 
a    graphite    orucibfe,    and    when     melted    suitable     alloys 

of  tie-  metalloid-  were  ridded  to  form  a  series  of  fifty-four 

alio.  lining  C  8*0,  ft  from  0*40  to  2-21,  Mn  from 

ulr  i::  30-11  to  0-46,  P 0-30  to  2-88  per  cent.  Trans- 
vet  •  h.  deflection,  tensile  and  hardness  tests  were 

made  and  the  results  tabulated,  it  i-  concluded  that 
(1)  Silicon  de<  rea-sea  the  tieu.'th  and  )i  wdnesi  oJ  C8  I 
iron  o».  effect  in  promoting  the  decomposition  of 

iron  carbide.     {2)  Manganese  to  the  extent  of  0*fi  pei  cent. 

owing  to  it-   effect   on   the 
condition  of  the  carbon  ;   the  strength  i-  increased  by  the 
addition  of  aMnganese,      c.',)  The  influence  of    ulphur  is 
laigpfj    determined    by    the   silicon    pre  ent.     Carefully 
controlled,  it.  should  \»-  of  considerable  value  to  the  iron- 
founder   in    mixing   hi-    iron-    for   any   particular    purp 
(l)  In  the  absence   of    man:.'. we-  a,  and    in   the    pre  enoe 
of  about  2pereanl  Si,  vers     trong  grey  iron     may    be 
obtained    if    the   percentage   of    -ulphur   1*-    judiciously 
I'ho-phoru    to  the  i  ctenl  of  about  one  per 
il      I'  confen  fluidity,  slightly  increa  b    the 
.  and  al  o  slightly  dimmi  ber  the  bardne     oi  the 
■  I.     A  higher  percenl  a  hard  brittle  materiaL 

influence  of  the  metalloids  on  tie    pearlite  formation 
VU  al  o  inve  t.-ated.  and  the  cooling  <  urve.  of  six   pho 

phone  .-  L'iven.     The  paper  i    illustrated  by  nine 

.photographs.— A.  H.  C. 


Steel  ;    Production  of  sound. 


by  the  lateral  compression 


of  the  ingot  wh  ih  Usccntn  ■  is  liquid.     B.Talbot.     Iron  and 
Steel  Inst.,  May,  1913.     [Advance  proof.] 

It  is  suggested  that  in  order  to  obtain  an  ingot  froe  from 
blowholes  and  piping,  it  should  be  treated  with  a  deoxidiser, 
preferably  aluminium,  which  it  is  stated  not  only  prevents 
the  formation  of  blowholes  in  the  outer  shell,  but  causes  the 
metal  to  solidify  earlier,  which  treatment  produces  a  piping 
steel.  The  ingot  is  then  in  accordance  with  a  definite 
time-table  stripped,  charged  into  the  soaking  pit,  and  then 
cogged  whilst  the  interior  is  still  liquid  and  thus  by  reducing 
the  cross -sectional  area  by  lateral  pressure  compensate 
for  the  contraction  due  to  solidification  and  cooling,  and 
produce  a  pipeless  sound  ingot  which  may  be  returned  to 
the  pit  or  kept  sufficiently  hot  for  finishing.  Photographs 
of  a  number  of  ingots  both  untreated  and  treated  as  above 
are  given  to  show  the  beneficial  effect  of  the  treatment. 
The  influence  of  this  treatment  on  the  segregation  of  the 
metalloids  is  also  discussed  and  it  is  stated  that  wherever 
pressure  has  been  applied  before  the  solidification  of  the 
central  portion  has  taken  place,  segregation  has  occurred 
upon  and  in  the  inner  wall  of  the  steel  envelope  in  the  shape 
of  a  deposit  higher  in  carbon  and  sulphur  of  somewhat 
regular  composition.  The  details  of  the  drop  tests  applied 
to  a  number  of  rails  rolled  from  ten  ingots  are  tabulated, 
the  cogging  mill  scrap  averaging  4-68  per  cent,  on  the 
ingot  and  the  rail  crop  4-06  per  cent,  on  the  bloom. 

—A.  H.  C. 

Steel ;  Piping  and  segregation  of  ingots  of ,  and  ductility 

tests  for  open  hearth  steel  rails.     P.  H.  Dudley.     Tians. 
Amer.  Inst.  Min.  Eng.,  1913,  677—705. 

The  reasons  for  the  production  of  pipes  and  shrinkage 
cavities  in  rail  steel  containing  from  0-55  to  0-75  per  cent.  C 
are  discussed  and  the  three  following  methods  of  procedure 
to  prevent  their  formation  or  to  provide  for  their  sub- 
sequent elimination  are  given  : — (1)  The  mill  practice 
required  is  to  strip  the  ingots,  reheat  at  once,  and  then 
bloom  them  under  their  own  initial  equalised  heat.  (2)  To 
compress  the  walls  of  the  ingot  in  order  to  close  the  slight 
interior  shrinkage  cavity,  and  then  to  reheat  and  bloom 
the  ingot.  (3)  To  feed  the  lessening  volume  of  the  ingots 
with  molten  metal  and  then  reheat  and  bloom.  Attention 
is  called  to  the  use  of  deoxidisers  to  efficiently  purify  the 
steel  (the  use  of  aluminium  being  deprecated),  and  then 
the  importance  of  retarding  the  development  of  the  cavity 
under  the  cap  in  tho  setting  steel  by  stripping  the  ingot 
and  promptly  charging  it  into  the  reheating  furnace. 
The  time  limit  from  teeming,  stripping,  weighing  and 
charLfing  into  the  reheating  furnace  involves  definite 
relations  to  the  mass  of  metal,  its  chemical  composition,  and 
bn  "1  li  and  size  of  the  ingots,  and  must  be  well  understood  to 
ore  pipeless  rails. — A.  II.  C. 

Soft  steel  at  high  temperatures  :  Tenacity,  deformation,  and 

fracture  of .      W.  Bosenhain  and  .1.  ('.  \V.  Humfrey. 

Iron  and  Steel  Inst.,  May,    1913.     [Advance  proof.] 

\  s|.|.(  iai.i.v  designed  apparatus  is  figured  and  described 
in  which  the  tensile  strength  in  vacuo  of  mild  steel  strips, 
containing  C  0-106,  8  0-076,  P  0-050,  Mn  0-396  per  cent. 

and  a  trace  of  silicon,  could  be  observed  at,  tempera!  ures 

between  in  2  and  1080  'C.  The  test-pieces  were  cut  from 
the  strip  by  the  use  of  a  hard  steel  template,  and  after 

being     polished     on     one     surface    for     micro  .examination 

were  accurately  una  ured,  and  then  normalised  by  being 

healed  in  VOCUO  to  1000°  C.  and  allowed  to  cool  al  a 
uniform    rate.      The    mechanical   results   were   recorded   by 

the  apparatus  as  autographic  -tress  strain  diagrams  and 

the   numerical    result-   obtained   from    thee   tabulated   and 

phioally  illustrated  as  a  temperature  tenacity  curve  m 
which  are  t  wo  well-marked  discontinuities  corresponding  to 
the  critical  point     A3  and  A2  respectively.     of  thest 
one    bowing  the  largi   I  change  of  tensile  strength  oci 
it   the  tran  Ition  from  7  into  rJ-iron.     The  -mailer  one 
corresponding  to  Ar2  is  perfectly  definite,  and  il  is  stated 
that  it-  existence  must  be  taken  into  account,  in  anj 
,o    ion  concerning  the  exi  tence  of    /•*  iron.      The  eiiet 
of  the  rat'    ol     training  on  the  tensile  ftrength  ws    abo 
determined  and  di  igram    are  given  showing  this  influence 
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at  varying  temperatures,  and  it  appears  that  for  a  given 
intensity  of  stress  the  metal  undergoes  extension  at  a  given 
rate,  and  to  produce  a  higher  rate  of  extension  a  greater 
stress  is  required.  For  a  higher  rate  of  straining,  therefore, 
a  high  stress  is  required  to  produce  rupture  whereas  at  a 
lower  rate  the  metal  extends  and  finally  fractures  under 
a  lower  stress.  Curves  showing  the  influence  of  crystal 
size  on  the  tenacity-temperature  curve  are  given  and  show 
that  this  influence  diminishes  with  diminishing  temperature, 
the  most  powerful  influence  being  in  the  middle  of  the 
/9-range.  Twenty-three  microphotographs  illustrate  the 
results  obtained  and  are  discussed  in  light  of  the  conception 
that  the  crystals  of  a  pure  metal  are  surrounded  and 
cemented  together  by  a  very  thin  layer  of  the  same  metal 
in  an  amorphous  condition,  the  properties  of  the  crystal 
and  the  cement  material  varying  with  the  temperature. 
It  is  finally  concluded  that  in  iron  one  important  trans- 
formation occurs  at  about  900°  C,  which  results  in  the 
formation  of  a  harder  and  stronger  body  usually  called 
7-iron.  A  smaller  change  occurs  at  the  temperature  of 
Ar2  and  the  observations,  apart  from  the  mechanical 
discontinuity,  do  not  indicate  any  very  striking  difference 
between  /3  and  a-iron,  but  the  authors  find  it  difficult  to  re- 
concile the  occurrence  of  the  discontinuity  with  Benedick's 
theory  by  which  /3-iron  is  regarded  as  a  solution  of  7-iron 
in  a-iron. — A.  H.  C. 

Iron-silicon  alloys  ;   Transformations  of .      G.  Charpy 

and  A.  Cornu.      Comptes  rend.,  1913, 156, 1240—1243. 

The  dilatation  of  iron-silicon  alloys  containing  C  0-10, 
Mn  0-30,  and  Si  from  0-20  to  4-50  per  cent.,  and  C  0-35, 
Mn  0-80  per  cent,  with  similar  amounts  of  silicon,  was 
determined  at  varying  temperatures  and  some  of  the  results 
graphically  illustrated.  The  anomalous  dilatation  observed 
between  800°  and  900°  C.  in  low-carbon  iron  is  only  affected 
in  amplitude  as  the  silicon  content  is  increased,  and  in 
alloys  containing  more  than  1-30  per  cent.  Si  the  curve  of 
dilatation  becomes  a  straight  line.  A  similar  result  is 
obtained  by  the  addition  of  nickel  to  iron  with  the  difference 
that  the  anomalous  dilatation  for  silicon  is  gradually 
effaced  at  a  fixed  tomperaturo  whilst  that  for  nickel  is 
displaced  in  the  rango  of  temperature  without  sensibly 
altering  its  amplitude.  In  the  case  of  alloys  containing 
about  3-5  per  cent.  C  an  addition  of  4-5  per  cent.  Si  was 
necessary  to  obtain  the  same  result.  The  curves  of 
dilatation  are  compared  with  the  recalescence  curves  and 
it  is  shown  that  while  the  points  Al  and  A3  disappear  the 
point  A2  is  still  present  in  the  silicon  alloys  and  the  authors 
conclude  that  it  has  a  definite  existence  and  is  not  a 
residue  of  the  points  Al  and  A3. — A.  H.  C. 

Iron  and  steel ;    Rate  of  rusting  of  ■ 


-.  J.  A6ton  and 
C.  F.  Burgess.  Eighth  Int.  Cong.  Appl.  Chem.,  1912. 
Sect.  Xa.    Orig.  Comm.,  26,  453—469. 

Samples  of  commercial  open-hearth  iron  of  high  purity, 
Swedish  iron,  open-hearth  mild  steel,  Bessemer  rail  steel 
and  grey  cast  iron,  in  some  cases  polished  and  in  others 
with  the  rolling  or  annealing  scale  left  on,  were  exposed 
on  the  one  hand  to  the  atmosphere  and  on  the  other  hand 
to  the  atmosphere  and  also  to  the  fumes  escaping  from  the 
ventilator  outlet  of  a  chemical  laboratory.  The  condition 
of  the  test  pieces  was  examined  after  periods  of  75,  150, 
and  300  days  respectively.  The  detailed  results  are  given 
in  tables,  and  photographs  of  corroded  specimens  and 
photomicrographs  of  the  structure  of  some  of  the  test- 
pieces  are  also  given.  Ordinary  black  scale  appears  to 
retard  atmospheric  corrosion.  Heterogeneity  of  structure 
as  a  factor  favouring  corrosion  does  not  appear  to  possess 
the  importance  frequently  attributed  to  it ;  in  the  authors' 
experiments  it  was  of  secondary  significance  and  over- 
shadowed by  other  factors. — A.  S. 

Silicon  ;   The  influence  of on  the  corrosion  of  cast  iron. 

J.  N.  Friend  and  C.  W.  Marshall.     Iron  and  Steel  Inst.. 
May,  1913.     [Advance  proof.] 

Coerosion  tests  with  fresh  water,  salt  water  and  dilute 
sulphuric  acid  were  made  on  seven  samples  of  cast  iron,  of 
Si-content  varying  from  1-24  to  2-28  per  cent.  Practically 
no  difference  was  observed  among  the  samples  in  any  "f 
the  tests.— T.  St, 


Xirkcl,  chromium,  and  nickel-chromium  sieete  ;   The  corro- 

dibility  of .     J.    N.    Friend,    W.    West   and  J.    L. 

Bentley.     Iron  and  Steel  Inst.,  May,  1913.    [Advance 
proof.] 

The  same  ten  steels  that  were  used  in  a  former  investiga- 
tion (this  J.,  1912,  493)  have  been  subjected  to  a  similar 
set  of  corrosion  tests  extending  over  six  months.  A  new 
test  was  also  made  in  which  discs  of  the  steels  were  im- 
mersed in  water,  kept  at  86°  C.  during  the  day,  and  allowed 
to  cool  at  night.  The  corrosion  in  this  case  was  fairly 
rapid,  and  after  35  days  the  discs  were  removed.  The 
results  aie  considered  to  indicate  that  in  long  exposure 
tests  the  influence  of  nickel  is  not  so  beneficial  as  shorter 
tests  would  suggest.  The  experiments  with  the  chromium 
steels  appear  to  agree  very  well  with  previous  results.  The 
steels  containing  both  nickel  and  chromium  were  more 
corroded  than  steels  containing  similar  amounts  of  these 
elements  alone.  — T.  St. 

Iron  ;    Influence  of  various  elements  on  the  corrodibility 

of .     C.  F.  Burgess  and  J.  Aston.     Trans.  Amer. 

Electrochem.  Soc,  1912,  22,  241—258. 

Experiments  with  alloys  of  electrolytic  iron  (practically 
free  from  C,  S,  P,  Si,  and  Mn)  with  various  elements 
(Al,  As,  Co,  Cu,  Pb,  Mn,  Ni,  Se,  Si,  Ag,  Sn,  and  W)  showed 
that  with  regard  to  atmospheric  corrosion  very  many  alloys 
(practically  all  except  those  with  Si  and  Se)  show  a  smaller 
corrodibility  than  electrolytic  iron.  The  copper  series  is 
interesting  on  account  of  the  effects  produced  by  very 
small  quantities  of  copper. — W.  H.  P. 

Corrosion  of  iron  and  steel ;  Electrolytic  method  for  the  pre- 
vention of — — .  J.  K.  Clement  and  L.  V.  Walker. 
Trans.  Amer.  Electrochem.  Soc,  1912,  22,  193—208. 

For  preventing  the  corrosion  of  iron  by  opposing  a  counter 
E.M.F.,  making  the  iron  the  cathode  and  a  carbon  lod  the 
anode  (cf.  Harker  and  McNamara,  this  J.,  1911,  1286), 
the  current  density  required  depends  on  various  factors 
such  as  acid  concentration,  amount  of  dissolved  oxygen 
and  degree  of  circulation  of  the  electrolyte.  The  authors 
describe  experiments  carried  out  to  study  the  influence  of 
these  factors,  and  the  current  densities  required  under 
various  conditions  are  given  in  curves.  The  current 
density  required  can  be  calculated  from  the  loss  in  weight 
of  the  unprotected  metal  under  the  given  conditions. 

— W.  H.  P. 

Metals  used  in  marine  construction  ;   Preservation  of . 

F.  Lyon.     Engineering,  April  25,  1913,  151. 

The  cause  of  corrosion  is  considered  to  be  the  difference 
of  electrical  potential  between  the  metal  and  the  liquid 
or  moisture  that  wets  its  surface.     Where  bronze  castings 
are  secured  to  the  steel  hull,  plates  or  rings  of  rolled  zinc 
are  very  often  fastened  to  the  steel  in  order  to  prevent 
the  corrosion  of  the  steel  because  of  their  higher  potential 
than  the  steel.     The  author  discredits  this  assumption 
because: — (1)  Zinc  becomes  covered  quickly  with  oxide 
which  is  electronegative  to  steel.     (2)  In  no  case  has  a 
piece  of  steel  connected  with  a  zinc  plate  corroded  les6 
in  the  same  time  than  a  piece  of  steel  cut  from  the  same 
plate  and  unconnected  with  zinc.     (3)  The  steel  around 
the  sea-chests  of  the  bottom  blow  discharges,  if  properly 
painted,  does  not  show  more  corrosion  than  does  that 
around  the  other  discharges.     (4)  On  many  occasions  the 
only  steel  attacked  in  the  vicinity  of  the  zinc  plate-  p 
that  of  the  steel  screws  securing  the  zincs.     Tho  use  of  zinc 
and  other  metals  electropositive  to  steel  is  stated  to  be  a 
dangerous  one  and  not  to  be  recommended  for  the  following 
reasons: — (l)Tho     metal     covering     DVt     be     electro- 
positive to  the  steel,  or  metal  to  bo  protected,  and  thereforo 
will   dissolve   more   quickly.     (2)  A   covered   stool    once 
exposed  to  the  action  of  tho  water  corrodes  rapidly  01 
the  exposed  surface,  and  if  not  stopped  bj  BOma  covering, 
will    pit    through    before    other    surfaces    are    urn  o\  ep,1. 
(3)  For  hull  and  ship  fitting   generally,   a  surface  once 
exposed  cannot  bo  au-ain  covered.      (4)  The  -table  oxides 
of  all  me'  lower  in  potential  than  the  pure  metals, 

and  therefore  the  oxide  of  the  coating  ii  at  .1  lower  potential 

and  iOOS  hum  instead  of  good  where  the  iteel  1    ev|...-ed. 
It  is  suggested  that  for  the  protection  of  hull  construction 
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it  i>  neeeaaary: — (1)  To  provide  the  most  homogeneous 
metals  possible.  (2)  Taint  t he  completed  structure 
with  a  complete  61m  of  the  besl  anti-corrosive  paint 
after  having  cleaned  the  Burfaoes  from  all  rust  and 
thoroughly  dried  them.  (3)  Dock  frequently,  removing 
any  rust,  and  repaint  as  may  be  necessary.  —  A.  H.  C. 

Orygen  in  iron  and  <ti  1 1  ;  ]h  termination  of by  reduction 

in  an  electric  vacuum  furnace.  W.  II.  Walker  and 
W  A.  Tat  rick.  Trans.  Amcr.  Elect  rochem.  Soc,  11)12, 
22.  149— 158. 
In  the  Lcdebur  method  for  determining  oxygen  in  iron, 
oxygen  combined  with  silicon,  etc..  may  escape  measure- 
ment. The  authors  BUggest  beating  the  specimen  of  iron 
with  carbon  in  an  electric  vacuum  furnace  with  a  graphite 
rtanoo  All  gases  are  removed  from  the  furnace  by 
heating  to  500°— 4>00o  C.  and  exhausting  as  completely  as 
possible.  Pure  dry  nitrogen  is  then  admitted  and  the 
exhaustion  repeated.  The  furnace  is  now  heated  so  that 
the  metal  melts  in  3  or  4  minutes.  At  this  high  tempera- 
tare  the  oxides  are  quantitatively  reduced  by  the  carbon. 
forming  carbon  monoxide  which  is  dried,  and  passed  over 
iodine  pentoxide  heated  to  130°  C,  the  iodine  liberated 
being  absorbed  in  potassium  iodide  solution  and  titrated. 
This  method  yields  results  for  various  kinds  of  iron  which 
are  much  higher  than  those  obtained  by  the  Ledebur 
method.— W.  H.  P. 

Phosphorus   [in   iron  and  steel]  ;    A   new  method  for  the 

accurate     determination    of .     CL     H.     and    N.     D. 

Ridsdale.  Iron  and  Steel  Inst.,  May,  1913.  [Advance 
proof.] 

The  sample  Is  dissolved  in  nitric  acid  (sp.  gr.  1-22),  and  all 
the  phosphorus  converted  into  orthophosphoric  acid  by  the 
addition  of  potassium  permanganate,  without  baking. 
Ammonium  salts  arc  then  added  and  tho  phosphorus 
and  arsenic  at  once  precipitated  by  ammonium  molybdate. 
The  precipitate  is  washed,  and  dissolved  in  sodium 
hydroxide  solution.  Hydrochloric  acid  is  then  added 
and  metallic  zinc.  When  the  zinc  has  dissolved,  zinc 
sulphide  i-  added,  which  precipitates  all  tho  arsenic  and 
some  molybdenum.  These  aro  filtered  off  and  hydrogen 
sulphide  expelled  by  boiling,  after  which  the  solution 
i  •  reoxidised  by  means  of  potassium  chlorate.  Solid 
-odium  acetate  is  then  added  to  neutralise  the  free  hydro- 
chloric acid,  and  tho  phosphorus  is  roprocipitated  by  the 
addition  of  strong  nitric  acid,  followed  by  a  solution  of 
ammonium  nitrate  and  ammonium  molybdate.  The 
precipitate  i»  washed  free  from  a<  id  with  a  solution  of 
potassium  nitrate,  and  tho  phosphorus  determined  by 
titration  with  standard  sodhuB  hydroxide  solution  and 
nitric  acid.  The  time  taken  is  one  to  one  and  a  half  hours, 
and  the  working  error  rarely  exceeds  0001  per  cent. 
Tho  success  of  the  final  precipitation  depends  on  the 
addition  of  just  tho  right  amount  of  nitric  acid  prior  to 
tho  addition  of  the  ammonium  salts  which  actually  bring 
about  the  precipitation.  Two  tables  are  given,  the  first 
being  a  comparison,  stage  by  stage,  of  the  new  method 
with  molybdate  methods  now  in  use,  and  the  second  giving 
the  working  details  of  the  now  method. — T.  St. 

JfoafOtiest  ;     Note    ov    thf    rht'rmination   of in   cant 

iron  mud  steel  bp  O.  >'<"  K  nacre's  process.  If.  Huybrechts 
and  X.  Jossssrt.  Hull.  Soc  Chim.  Belg.,  1913,  27, 
130—137.     (Sec  this  .).,   1909,   U04.) 

The  precipitation  of  mangan<- m  in  solutions  of  steel,  etc., 
by  ammonium  persulphate  i-  incomplete  in  the  pre-onco 
of  excess  of  acid,  but  if  only  the  requisite  acid  it  u~i-.il 
to  dissolve  tho  sample,  and  tho  sulphuric  add  formed 
in  the  reaction  with  tho  persulphate  is  neutralised,  the 
mangano-o  i*  always  completely  precipitated  The  ample 
i-  iBsenllod  in  dilute  nitric  acid,  12*6  <■'■■  of  12  p.  gr. 
■aid  Ix-in^'  taken  for  each  "rm.  of  temple,  and  260  C.C. 
of  cold  water  added.  60  <  ■'  ■  of  an  8  per  "  tit.  Rotation  of 
ammonium     persulphate    are    then    added,    the    solution 

boiled  for  Jo  to  20  minute-,  thai  treated  with  a  mixture 

0  '  A  ■  of  th>-  pimmlphattl  -olution  and  SO  c.c.  of  an  8  per 
tana,  solution  of  sodium  carbonate,  and  boiled  for  a  further 
20    minutes.     The    precipitate    of    hydrated    manganese  i 


dioxide  together  with  some  iron  is  collected  and  treated 
with  a  mixture  of  15  c.c.  of  5N  hydrochloric  acid  and 
15  c.c.  of  hydrogen  peroxide,  tho  solution  is  boiled  for 
several  minutes  to  destroy  tho  excess  of  hydrogen  peroxide,' 
cooled,  made  up  to  500  c.c.,  and  aliquot  portions  filtered 
off  for  titration  by  the  Guyard-Volhard  method.  Results 
demonstrating  tho  accuracy  of  tho  procoss  aro  given  for 
steels,  cast  irons,  and  spiegels. — T.  St. 

Black   mnd   and  floating    particles    of   metallic    minerals  ; 

Recovery   of -.     J.    M.    Neill.     J.    Chem.,   Met.   and 

Min.  Soc,  S.  Africa,  1013,  13,  418—421. 

"  Black  sand  "  as  known  on  the  Rand  mainly  consists 
of  iron  sulphide  containing  a  large  quantity  of  gold, 
small  quantities  of  iridium,  osmiridium,  and  in  somo 
eases  platinum,  and  other  metals  of  the  same  group. 
Owing  to  its  friablo  nature,  tho  black  sand  is  largely 
reduced  to  very  fino  particles  during  crushing  and  in  the 
mortar  boxes,  and  tends  to  be  floated  over  the  amalgamated 
plates.  To  overcome  this  tendency  the  author  uses  a 
floating  apron  of  strips  of  thin  cork  sheet  extending  across 
tho  plate  about  halfway  down.  Tho  recovery  of  the 
black  sand  in  this  way  is  dependont  on  the  mill  being 
run  with  alkaline  water.  Figures  are  given  showing 
the  advantage  of  recovering  the  black  sand  and  treating 
it  soparatoly,  as  against  allowing  it  to  go  forward  with  the 
pulp  for  cyanide  treatment. — T.  St. 


Silver  bismuth  alloys  ;  Electrolytic  refining  of  - 


.  W.  N. 
Lacey.  Trans.  Amcr.  Electrochem.  Soc,  1912,  22, 
301—312. 

Laboratory  experiments  showed  that  the  best  results 
were  obtained  with  an  electrolyte  prepared  by  adding 
a  5  per  cent,  solution  of  potassium  cyanide  to  a  5  per  cent, 
solution  of  silver  nitrate  till  tho  precipitate  produced 
re-dissolved.  A  deposit  containing  less  than  1  per  cent, 
of  bismuth  may  bo  obtained  with  a  current  donsity  of 
about  0-14  ampere  per  sq.  dm.  The  current  density 
gradually  decreases  during  electrolysis,  and  tho  potential 
difference  between  the  electrodes  gradually  increases 
slightly,  but  it  may  safely  be  as  high  as  (i  volts.  Tho  power 
required  is  about  0-25  kilowatt-hour  per  lb.  of  silver  at 
1-5  volts,  and  increases  by  0-11  kilowatt-hour  per  volt 
increase  in  the  P.D.  The  deposit  is  quite  adherent 
and  the  use  of  anode  bags  is  not  necessary. — W.  H.  P. 

Copper ;      Colouring brown     with     chlorate     solution. 

E.  Groschuff.     Doutsch.  Mechan.-Zeit.,  1912,  145—148, 
153—157.     Chem.  Zontr.,  1913,  1,  1733—1734. 

The  following  modo  of  producing  a  brown  colour  on 
coppor  was  developed  as  the  result  of  numerous  experiments 
upon  tho  influence  of  various  factors  on  tho  process. 
The  copper  article  is  immersed  for  5 — 10  mins.  in  a  solu- 
tion of  10  grms.  of  sodium  chlorate,  10  grms.  of  ammonium 
nitrate  and  1  grm.  of  crystallised  coppor  nitrate  in  100  c.c. 
of  water  heated  to  100°  C.  Passive  copper  or  copper 
which  has  been  boiled  with  sodium  hydroxide  solution 
is  not  coloured  brown  by  this  method.  Tin,  zinc  and 
lead  are  dissolved  by  tho  solution  and  aluminium  becomes 
coa*ed  with  a  film  of  oxide  ;  moreover  those  motals  when 
present  along  with  tho  coppor,  prevent  tho  formation 
of  a  brown  colour  on  tho  latter. — A.  S. 


Zinc    ore ;     Electric    smelting    of  - 


-.    W.    R.    Ingalls. 

Trans.  Canadian  Min.  Inst.,  1912,  15,  101—113. 

The  reduction  of  zinc  oxide  boing  an  endothormic 
process  it  is  necossary  for  heat  to  bo  suppliod  either 
externally  to  tho  rotort  as  in  ordinary  smelting  practice 
or  by  internal  heating  by  the  oloctric  current.  Tho 
latter  method  by  tho  use  either  of  an  arc  or  a  resistance 
has  the  advantage  that  the  heat  is  developed  in  the  mid.^t 
of  the  charge,  but  to  be  successful  must  permit  of  being 
conducted  continuously  and  not  intermittently  as  in 
irelting.  The  formation  of  carbon  dioxide,  tho  speed  of 
reduction,  effect  of  temperature,  smelting  at  Trolhattan, 
recovery   of    lead,    condoasation,    tho   formation   of   blue 

fwwder,  and  tho  cost  of  electric  smelting  aro  discussod 
rom  the  results  of  recent  work.     The  following  conclusion. 
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made  six  years  ago  are  still  held  to  hold  good  :  (1).  Electric 
smelting  will  never  displace  ordinary  smelting,  if  it  bo 
necessary  to  generate  the  power  from  coal.  (2).  It  may 
be  economically  conducted  at  places  whero  cheap  hydro- 
electric power  is  available  (3).  Up  to  the  present  time 
certain  peculiar  and  serious  metallurgical  difficulties  in 
electric  smelting  have  not  been  satisfactorily  overcome. 

—A.  H.  C. 

Zinc  ;    Proposed  standard  method  for  the  determination  of 

.     F.  G.  Breyer.     Eighth  Int.  Cong.  Appl.  Chem., 

1912.     Sect.  I.  Orig.  Coram.,  25,  7—37. 

Ih  a  report  to  the  Sixth  Int.  Cong.  Appl.  Chem.,  Rome, 
1906,  Nissenson  concluded  that  there  was  little  if  any 
difference  in  value  between  the  following  four  methods 
for  the  determination  of  zinc  in  ores,  etc.  :  the  gravimetric 
hydrogen  sulphide  method,  the  electrolytic  method, 
Schaffner's  sodium  sulphide  method,  and  Gallctti's  ferro- 
cyanide  method.  This  conclusion  has  been  shown  not  to 
hold  good  in  the  case  of  the  magnetic  separator  product, 
franklinite,  the  crude  ore  from  Franklin  Furnace,  N.J., 
U.S.A.,  and  other  ores  of  a  low  degree  of  purity,  and  the 
author  recommends  a  standard  method  (a  combination  of 
known  methods)  which  is  satisfactory  for  such  ores  as 
well  as  for  the  common  sulphido  and  carbonate  ores. 
In  the  proposed  method,  full  details  of  which  are  given, 
the  heavy  metals,  with  the  exception  of  cadmium,  are 
separated  by  means  of  aluminium,  the  cadmium  is  pre- 
cipitated electrolytically  or  with  hydrogen  sulphido,  and 
the  zinc  is  then  precipitated  with  hydrogen  sulphide,  re- 
dissolved  and  titrated  with  ferrocyanidc. — A.  S. 


Aluminium  ;    Density  of 


F.  J.   Brislee.     Faraday 


Soc.,  May  7,  1913.     [Advance  proof.]     (Sec  also  this  J., 
1912,  30.) 

The  density  of  aluminium  varies  considerably  with  the 
nature  of  the  previous  treatment  and  under  certain  con- 
ditions the  density  of  the  cast  metal  may  exceed  that  of 
the  worked  metal,  though  the  density  of  the  worked  metal 
increases  again  on  annealing.  The  worked  metal  etched 
with  hydrofluoric  acid  shows  under  the  microscopo  a 
structureless  surface,  the  only  feature  being  flow  lines  in 
the  direction  of  work.  Cast  aluminium  under  similar 
conditions  is  very  distinctly  crystalline. — W.  H.  P. 


Nickel  and  cobalt  ;   Determination  of- 


-.     R.  L.  Hallett. 
Eng.  and  Min.  J.,  April  2G,  1913,  857—858. 

From  0-5  to  1-0  grin,  of  the  finely  divided  ore  is  decomposed 
by    nitric    acid    and    potassium    chlorate,    the    insoluble 
residue  removed  in  tho  usual  manner,  and  after  a  hydro- 
chloric acid  solution  has  been  obtained  15  c.c.  of  bromino 
water  are  added  and  thon  ammonia  in  excess  and  the  iron 
hydroxido  removed.     The  filtrate  is  acidified  with  hydro- 
chloric acid  adding  5  c.c.  in  excess,  boiled,  diluted  to  250  c.c. 
with  hot  water  and  saturated  with   hydrogen  sulphide; 
it  is  then  filtered  and  the  precipitate  washed  with  hydrogen 
sulphide  water.     Ammonium  chloride  is  then   added   to 
the  filtrate,  and  excess  of  a  one  per  cent,  alcoholic  solution  of 
dimcthylglyoximo  added  to  the  boiling  hot  solution.     It  is 
now  made  just  ammoniacal,  allowed  to  stand  for  half  an 
hour,  filtered  on  a  Gooch  crucible,  washed,  dried  for  one 
hour  at  110°  C.  and  the  NiC8H14N404  weighed.     In  the 
prosonce  of  only  a  littlo  nickel  and  much  cobalt  the  hydro- 
chloric   acid    solution    is     neutralised     with     potassium 
hydroxide,  made  just  acid  with  hydrochloric  acid,  boiled, 
tho  dimothylglyoximo  added,   and  sodium  acetate  until 
the  red  precipitate  is  just  formed,  and  thon  one  gram  of 
sodium  acetate  added  in  excess,  finally  filtered  and  com- 
pleted as  above.     Tho  filtrate  from  the  nickel  is   made 
strongly  acid  with  sulphuric  acid  (sp.  gr.  1-84),  and  evapo- 
rated over  a  flame  until  fumes  of  sulphuric  acid  appear. 
This  treatment  destroys  all  organic  matter.     It  is  then 
cooled,  30  c.c.  of  water  and    5  c.c.   of  hydrochloric    acid 
are  added   and    heated    until    all    is    in    solution    when 
it  is  kept  at  50°  C.  and  a  froshly  prepared  hot  solution  of 
nitroso-p-naphthol  in  50  per  cent,  acetic   acid   added   as 
long  as   a  precipitate  is  formod.     It  is  allowed  to  stand 
for  one  hour  at  50°  C,  filterod  and  the  precipitate  washod 
With  cqld  and  then  hQt  12  per  cpnt.  hydrochloric  acid. 


finally  with  hot  water,  ignited  in  a  platinum  crucible  and 
weighed  as  Co304.  The  method  has  been  tested  with 
varying  amounts  of  pure  nickel  and  cobalt  in  the  presence 
of  large  amounts  of  zinc,  calcium,  magnosium,  and  alkalis 
and    stated    to    have    been    found    extremely    accurate. 

—A.  H.  C. 

Tin  ;    Action  of  tartaric  acid  on  in  the  presence  of 

oxygen.     A.  C.  Chapman.     Chem.  Soc.  Proa,  1913,  29, 
122—123. 

When  tin  is  partly  immersed  in  a  5  per  cent,  aqueous 
solution  of  tartaric  acid,  no  action  occurs  unless  air  is 
present.  In  these  circumstances  oxidation  takes  place  at 
the  surface  of  tho  liquid,  and  stannous  tartrate  is  formed. 
If  the  action  is  allowed  to  proceed  at  the  ordinary  tem- 
perature, well-formed  crystals  of  stannous  tartrate  slowly 
separate,  the  solutions  in  the  case  of  the  author's  experi- 
ments having  been  allowed  to  remain  undisturbed  for 
three  years.  Contrary  to  existing  statements,  stannous 
tartrate  readily  undergoes  dissociation  even  in  the  presence 
of  tartaric  acid,  yielding  under  somo  conditions  a  colloidal 
solution.  In  the  presence  of  a  restricted  supply  of  oxygen 
the  stannous  oxide  undergoes  slow  oxidation,  forming 
a  brown-coloured,  colloidal  solution,  which  may  contain 
as  much  as  6  per  cent.  Sn,  and  which,  when  heated  with 
free  exposure  to  the  air,  becomes  converted  into  a  bluish- 
white,  colloidal  liquid  containing  hydrated  stannic  oxide. 
The  brown-coloured  solution  evidently  contains  an  oxide 
of  tin  intermediate  between  stannous  and  stannic  oxides 
— probably  tho  sesquioxido. 

Tin-amalgams  of  low  mercury  content ;     Vapour  pressures 

of  liquid .     A.  Sieverts  and  H.  Oehme.     Ber.,  1913, 

46,  1238—1246. 

The  vapour  pressures  of  tin  amalgams  containing  0-8  to  8 
per  cent.  Hg  between  300°  and  360°  C,  range  from  about 
2  to  about  70  mm.  of  mercury,  and  are  nearly  proportional 
at  a  given  temperature  to  the  concentration  of  the  dis- 
solved mercury.  A  few  determinations  at  515°  and  528°  C. 
gave  similar  results  with  2  and  10  per  cent,  amalgams,  the 
pressures  ranging  from  173  to  886  mm.  The  solubility 
of  mercury  in  tin  thus  obeys  Henry's  law,  and  as  it  is 
known  that  for  the  solution  of  diatomic  gases  (H;,0.,,N,) 
in  metals  tho  concentration  of  the  solution  is  proportional 
to  the  square  root  of  the  pressure  of  the  gas,  it  appears 
justifiable  to  assume  that  when  the  diatomic  ga5es  dissolve 
in  metals  their  molecules  are  split  up  into  atoms. — W.  H.  P. 

Alloys;     Elastic    limit    of '.     A.    Portevin.     Comptcs 

rend.,    1913,   156,    1237—1240. 
The  work  of  previous  investigators  on  the  microscopic 
deformation  of  metals  and  alloys  as  shown  by  tho  appear- 
ance of  slip-bands  has  been  repeated  in  order  to  determine 
whether  their  formation  determines  the  elastic  limit  of  the 
metal.     The  deformation  was  produced  by  the  compression 
of  pyramidal  test-pieces  (Fremont).     It  is  shown  that : — 
(1).  The  slip  bands  commence  to  appear  in  certain  layers 
of  grains  extending  later  to  all  tho  grains  in  alloys  consisting 
of  a   chemically   homogeneous  solid  solution,   and   it    is 
possible  to  determine  a  maximum  and  minimum  limit  of 
elasticity  as  shown  by  tho  appearance  of  the  slip-bands 
in  the  first  layers  and  in  the  last.     (2).  In  alloys  formed  by 
a  heterogeneous  solid  solution  the  slip-bands  appear  first 
in  tho  centre  of  the  grain  layer  extending  progressively  to 
their  periphery.     (3).  In  alloya  consisting  of  two  pharos 
tho  slip-bands  appear  in  tho  a  phase  first.     It  is  concluded 
that  tho  elastic  limit  cannot  bo  oxpres.-cd  by  a  definite 
number  since  tho  slip-bands  commence  at  certain  points 
in  tho  alloy  and  spread  progressively  to  tho  other  regions, 
such    progression    being    determined    by    tho    mechanical 
anisotropv  of  tho  grains  and  tho  chemical  heterogeneity 
of  tho  alloy.— A.  H.  0. 

Decomposition    of  bad   sulphate   by  frrk   oxide.     Proskr. 

See  VII. 

Elcctroanalysis  of  copper,  antimvi  '>•  and  tin  with 

acidified     chloride     electrolytes.    Schoch     and     Brown, 
See  XXIII. 
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Steel  ;   Preparatory  refining  furnace,  adapted  to  be  supplied 

direct  from  the  blastfurnace  in  the  manufacture  of . 

F.  Bernhardt,  Konigahutte,  Germany.  Ene.  Pat. 
17.54:?.  July  29,    1918. 

A  preparatory  retinitis  mixer  arranged  in  a  single  nuking 
structure  with  one  or  more  collecting  vessels  for  the  refined 
metaL  The  mixing  eontainer  eommunieates  with  the 
collecting  vessel  by  means  of  an  opening  in  the  inter- 
vening wall,  and  transference  of  the  refined  metal  from 
the  former  to  the  latter  is  effected  l>v  tilting  the  structure. 

— \Y.  E.  F.  P. 

[JKedL]  Furnace  ,    Open-hearth ,  adapted  for  use   with 

blast  furnac  </"""•  Poctter.  Ges.m.b.H.,  Diissoldorf, 
■  many.  Eng.  Pat.  18,148,  Aug.  7,  1912.  Under 
Int.  Conv.,  Aug.  14,  1911. 

A  regenerative,  open  hearth  furnace  in  which  the  waste 
B  are  caused  to  pass  in  series  through  a  recuperator 
and  a  regenerator  while  the  fuel  gas  and  the  combustion 
air  pass  through  the  same  in  parallel;  the  recuperator  is 
preferably  employed  for  heating  the  air  and  the  regenerator 
for  heating  the  fuel  gas.— W.  E.  F.  P. 


direct 
U.S. 


Mallmblc  iron  ;    Process  for  the  production  of 

from   ore.     A.    R.    Lindblad,    Ludvika,    Sweden. 
Pat.  1,058,991.  April  15,  1913. 

Ore  and  reducing  material  arc  charged  into  a  shaft  fur- 
nace, in  which  th<-  ore  is  fully  or  partially  reduced,  and  the 
mass,  without  cooling,  then  passes  into  an  electric  melting 
furnace  situated  immediately  below  the  shaft  furnace. 
Thr  .  uing  from  the  throat  of  the  furnace  are  heated 

outside  the  furnace,  and  are  reintroduced  into  the  space 
above  the  charge  in  the  melting  furnace. — T.  St. 

Furnace  [fcjr  heating  steel  billets],  Georgs-Marien-Bcrg- 
werks-  und  Hiittcn-Vercin,  A.-G.  Gcr.  Pat.  258,147, 
Dec.   16,  1910. 

The  furnace  is  arranged  for  regenerative  gas  firing  and  the 
billets  are  moved  through  the  furnace  by  means  of  a  per- 
cussive device.  The  heating  flames  flow  in  both  directions 
parallel  or  approximately  parallel  to  the  track  on  which 
the  billets  move  through  the  furnace.  The  gas-burners,  at 
least  at  the  feed  end  of  the  furnace,  are  below  the  track. 
and  at  this  end  also  the  air  required  for  complete  com- 
bustion is  introduced  at  some  distance  from  the  gas-inlet 
and  the  combustion  chamber  is  separated  from  the  track 
by  an  arch. — A.  8. 

Aluminium  ;  Protest  for  coating  iron  sheets,  plates  and  the 

like  with .     C.  Woud,  Krommenie,  North  Holland. 

Eng.  Pat.  6971,  Mar.  21,  1912.     Addition  to  Eng.  Pat. 
20,669,  Sept.  5,  1910  (this  J.,  1911,  695). 

The  aluminium  varnish  instead  of  being  fed  direct  to  the 
pressing  rolls,  as  described  in  the  original  patent,  is  con- 
■d  thereto  by  a  number  of  distributing  rolls. — T.  St. 


[Al'iminium]     Alloys;      Manufacture     of- 


-.  W.  N. 
Naylor,  Foresl  Hill,  and  S.  P.  Hutton,  Beokenham. 
Eng.  Pat.  15,090,  July  4,  1912. 

A  devi' k  for  facilitating  t h<  introduction  'J  magnesium, 

Ebospbortti  and  similar  elements  or  deoxidanu   into,  and 
eneath  the  surface  of,  molten  aluminium  alloys,  con 
of  a  tul*;  or  casing,  open  at  it     lower  end  and  fitted  with 
a  plunger  or  pi-.ton  or  a  sliding  indicating  rod. — W.  E.  F.  P. 

'  the  like^;    Manufadurt  of  drawn 


C.    H.    i  ■  harlottenburg,  Germany.     Eng.    Pal 

161,  April  28,  1912. 

'•.anhydrous  tun.  i  is  reduced  (at  ■  temperature 

of   about    1000°  C.)   in    a   '  urr<  r.t    of   hydrogen    and    in    the 

presence  of  phosphoric  anhydride  (dehydrating  agent),  l>v 
which    m<a:  illine,    ductile,    metallic    tung 

obtained;    after  being  separated  from  unreduced  oxide 
by  meehaaiea]  bmbs,  the  rtrrstnTrinr.  metallic  powdei  i 
Beted    to    pressure  and  the  resulting  flakes  of  metal 
are  agglomerated  into  rods  or  bars  by  the  application  of 


pressure  and  electrical  heat  simultaneously :  the  bars  are 
considerably  reduced  in  thickness  by  means  of  rolls  before 
being  finally  drawn  into  wires  or  filaments. — W.  E.  F.  P. 

Annealing  furnace  for  metals  ;  Continuously  operating 


C.    Kugel.    Werdohl.    Germany.     Eng.    Pat.    18,082, 
Aug.  6,  1912. 

In  a  furnace  for  annealing  metals  in  an  inert  atmosphere, 
the  annealing  and  cooling  chambers  are  connected,  by  an 
extension  at  each  end,  with  vertical  hoisting  chambers 
through  which  the  material  is  charged  into  or  discharged 
from  the  annealing  chambers. — W.  E.  F.  P. 

Annealing    furnace.     H.     Hillcbrand,     jun.     Gcr.     Pat. 
257,716,  June  24,  1911. 

Above  the  vertical  annealing  retort  is  a  cooling  chamber, 
the  axis  of  which  is  parallel  to  that  of  the  retort.  The 
cooling  chandicr  and  the  annealing  retort  can  be  sealed 
as  a  whole  against  the  outer  air  and  an  atmosphere  of 
reducing  gases  is  maintained  therein.  Four  cooling 
cylinders  are  mounted  on  arms  projecting  fiom  the  axis 
of  the  cooling  chamber  and  these  can  be  sealed  both  against 
the  outer  air  and  against  the  atmosphere  of  the  cooling 
chamber.  The  articles  to  be  annealed  are  introduced 
into  one  of  these  cylinders  by  a  crane,  and  the  cylinder  is 
then  moved  round  until  it  is  above  the  annealing  retort, 
into  which  the  articles  arc  lowered  by  means  of  another 
crane.  After  the  annealing  the  articles  are  raised  into 
the  cylinder,  and  a  second  cylinder,  which  has  been  filled 
in  the  meantime,  is  brought  round  over  the  annealing  pot. 
The  cylinder  rilled  with  the  annealed  articles  finally  again 
arrives  below  the  crane  and  is  emptied. — A.  S. 

Silver  and  silvered  articles  ;   Cleaning  composition  for . 

E.  S.  Balchin,  Enfield.     Eng.  Pat.  27,119,  Nov.  25,  1912. 

A  mixture  of  "  hyposulphite  "  (thiosulphate),  chloride 
and  carbonate  of  sodium  in  the  approximate  proportions  of 
40,  20  and  2  part 3  by  weight,  respectively. — W.  E.  F.  P. 

Ore  dressing  apparatus.     Jl.  Ycltcn,  Milan,  Italy.     Eng. 
Pat.  502,  Jan.  7,  1913.     Under  Int.  Conv.,  Jan.  15,  1912. 

Descending  particles  of  ore  are  met  by  an  upward  stream 
of  a  liquid  or  a  gas,  so  that  while  the  heavier  and  larger 
particles  descend,  the  lighter  and  smaller  particles  are 
carried  forward  by  tho  stream.  Classification  is  brought 
about  at  an  abrupt  and  short  contraction  in  tho  vertical 
passage  down  which  the  ore  is  descending,  the  medium, 
and  tho  particles  carried  with  it,  passing  along  a  lateral 
discharge  situated  immediately  above  the  contraction. 

— T.  St. 

Ores  and  the  like  ;  Method  of  treating .     N.  C.  Christen  • 

sen,  jun.,  Salt  Lake  City,  Utah.     U.S.  Pat.  1,058,034, 
April  8,  1913. 

The  ground  ore  passes  down  a  vertical  shoot  divided  into 
compartments  by  horizontal  grids  which  can  be  given  a 
reciprocating  movement,  so  as  to  retard  or  accelerate  the 
movement  of  the  ore  as  desired.  In  the  several  compart- 
ments the  ore  is  subjected  to  the  action  of  different 
atmospheres  at  markedly  different  temperatures,  the 
atmosphere  used  in  one  compartment  being  transferred 
to  another  compart  ment  after  the  introduction  of  a  gaseous 
mi  tallurgical  reagent  extraneous  to  the  metalliferous 
material  under  treatment. — T.  St. 

Lead  ami  zinc  ;  Process  for  the  industt  lal  <  paration  <>f  — 
contained  in  the  stoti  of  sulphides  in  ores.  G.  de  Bechi, 
Foresl  Gate,  Essex.  Eng.  Pat.  4246,  Feb.  19,  1913. 
Under  Int.  Conv.,  Apr.  11,  L912. 

I  in.  ore,  in  the  form  of  an  impalpable  powder,  is  treated 

with    a    hot    solution    of    ferric    sulphate    containing    f"' 

plphurio  and  nitric  ."ids.  whereby  the  metallic  sulphides 

are  converted  into  sulphates  and  free  sulphur  liberated. 

Atw  i  filtration,  the  zinc  is  recovered  from  th<  solution  by 

n.  the  mother  liquor  being  employed  for  tha 

::t  of  a  further  <|uantity  of  ore  ;    the  zinc  sulphate 

aloined  l"i  the  regeneration  of  sulphuric  acid  and  the 

production   oi   zinc  pxide.     From  the  insoluble  portion 
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containing  lead  sulphate  and  sulphur  the  latter  is  recovered 
by  distillation  or  by  means  of  solvents,  after  which  the 
residue   is  smelted  for  the   production   of  metallic   lead. 

— AY.  E.  F.  P. 

Zinc  ;    Apparatus  for   the   manufacture,   of  metallic . 

R.  D.  Lance,  La  Garenne-Colombes,  Assignor  to  P. 
Ferrere,  Paris,  France.  U.S.  Pat.  1,059,307,  April  15, 
1913. 

A  horizontal  retort  open  at  both  ends  is  held  by  the 
walls  of  a  central  heating  chamber,  the  ends  projecting  into 
two  side  chambers.  Means  are  provided  for  admitting 
cold  air  into  the  side  chambers,  and  for  establishing  com- 
munication between  the  side  and  central  chambers.  The 
ends  of  the  retort  are  connected  by  conduits  with  inverted 
bottle-shaped  receivers,  the  open  ends  of  which  are  in  turn 
received  by  collectors.  Doors  are  provided  in  the  outer 
walls  of  the  side  chambers  in  line  with  the  retort. — T.  St. 

Slag  ;   Treatment  of .     G.  L.  Danforth,  jun.,  Chicago, 

111.     U.S.  Pat.  1,058,158,  April  8,  1913. 

Molten  slag,  or  other  material  which  is  friable  when  solid, 
is  poured  on  to  a  bed  on  which  are  placed  tension-members. 
When  the  slag  has  cooled,  it  is  disintegrated  by  withdrawing 
the  tension-members. — T.,St. 

Copper  ;  Process  for  treating .     D.  W.  Blair,  Assignor 

to  Metallurgical  Research  Co.,  New  York.  U.S.  Pat. 
1,058,941,  April  15,  1913. 

Copper  cathodes  are  melted  in  a  furnace  by  means  of  the 
highly  heated  products  of  combustion  of  a  hydrocarbon 
burner,  so  regulated  as  to  produce  an  oxidising  atmosphere, 
whereby  a  sufficient  amount  of  oxide  is  formed  to  react 
with  the  carbon  used  in  the  poliag  operation.  The  copper 
is  then  run  off  and  poled. — T.  St. 


Light 


Allgemcine      Elcktricitats- 


Bearing-metal ; 

Ges.     Ger.    Pat.   257,868,   March  24,    1911. 

The  ground  mass  of  the  alloy  consists  of :  Al  40 — 90, 
Sn  5 — 50,  and  Pb  (or  other  metal  soluble  in  Sn)  0 — 20  per 
cent.  The  alloy  also  contains  5 — 30  per  cent.  Sb  or  Ni  or 
other  metal  which  does  not  form  a  solid  solution  with  the 
ground  mass  but  combines  with  aluminium  to  yield  a 
crystalline  compound  harder  than  the  ground  mass. 

— A.S. 

Metal  scrap  ;   Process  for  the  continuous  treatment  of 

with  acids  or  acid  solutions.     K.  Albert  and  C.  von  der 
Linde.     Ger.  Pat.  258,262,  March  10,  1912. 

The  scrap  is  placed  in  troughs  or  gutters  of  acid-proof 
material,  e.g.,  earthenware,  which  are  immersed  in  the  acid 
liquid,  and  to  which  a  shaking  or  vibratory  motion  is 
imparted  by  means  of  gearing  outside  the  vessel.  Rotating 
magnets  are  mounted  between  the  gutters  for  the  purpose 
of  transferring  magnetic  articles  from  one  gutter  to  another. 

—A.S. 


Cobalt  steel ;    Process  for  making  high-speed 

werk  Becker  Akt.-Ges.     Fr.  Pat.  450,793,  Nov.  20,  1912. 
Under  Int.  Conv.,  Aug.  9,  1912. 

See  Eng.  Pat.  27,838  of  1912  ;  this  J.,  1913,  430.— T.  F.  B. 


Steel  and  other  metals  ;    Process  of  electric  smelting  for  the 

manufacture     of .     G.     H.     Benjamin.     Fr.     Pat. 

451,520.  Dec.  6,  1912. 

SeeU.S.  Pat.  1,051,065  of  1913;  this  J.,  1913, 198.— T.  F.  B. 

Copper;    Extraction  of from  sulphide  ores  and  other 

materials.     N.    V.    Hybinettc.   Kristianssand,    Norway. 
Eng.  Pat,  5806,  March  7,  1912. 

See  Fr.  Pat.  440,712  of  1912  ;  this  J.,  1912,  822.— T.  F.  B. 


Metals  :    Extraction  of 


Briquettes  of  fine  granular  material  for  mctaUnrgical  pur- 
poses ;  Mctlwd  of  forming .     W.  Boehm,  Charlotten- 

burg,  Germany.     Eng.  Pat.  8246,  April  4,  1912. 

See  Fr.  Pat.  444,271  of  1912  ;  this  J.,  1912,  1134.— T.  F.  B. 

Briquettes  from  ore  or  blast-furnace  dust ;  Process  of  manu- 
facturing — ■ — .  W.  Haage,  Assignor  to  Gewerkschaffc 
Pionier,  Walsum  on  Rhine,  Germany.  U.S.  Pat. 
1,059,150,  April  15,  1913. 

See  Fr.  Pat.  448,276  of  1912  ;  this  J.,  1913,  431.— T.  F.  B. 


Sulphurous  ores;    Treatment  of- 


G.  Fusina,  Genoa, 


Italy.     Eng.  Pat.  8426,  April  9,  1912. 
See  Fr.  Pat.  442,280  of  1912 ;  this  J.,  1912,  931.— T.  F.  B. 

Metals    and    alloys;     Treatment    of -to    render    them 

ductile  and  malleable.  We3tinghouee  Metallfaden  Gliih- 
lampenfabrik  G.  m.  b.  H.,  Vienna.  Eng.  Pat.  19,288, 
Aug.  22,  1912.  Under  Int.  Conv.,  Sept.  14,  1911. 
Addition  to  Eng.  Pat,  12,869  of  1912,  dated  June  7, 
1911. 

See  Addition  of  Sept.  4,  1912,  to  Fr.  Pat,  445,208  of  1912  ; 

this  J.,  1913,  240.— T.  F.  B. 

Zinc;     Elcctrodeposition    and    refining    of .     U.     C. 

Tainton,  Manchester,  and  J.  N.  Pring,  Sandbach.     U.S. 

Pat.  1,059,233,  April  15,  1913. 
See  Eng.  Pat.  7235  of  1911  ;  this  J.,  1912,  780.— T.  F.  B. 

Zinc-lead  ores  containing  manganese  ;    Process  for  treating 

comvlex .     A.      G.      French.     Fr.      Pat.      449,569, 

Oct'  18,  1912. 

See  U.S.  Pats.  1,041,060,  1,055,157,  and  1,055,158  ;    this 

J.,  1912,  1082  ;    1913,  431.— T.  F.  B. 


Colloidal     metals ;      Production     of  - 


-.     H.     Crookes, 
London.     U.S.  Pat.  1,059,841",  April  22,  1913. 
See  En?.  Pats.  21,521  and  21,528  of  1911  ;   this  J.,  1912, 
1093.— T.  F.  B. 

Aluminium  alloys.     W.  N.  Naylor  and  S.  P.  Hutton.     Fr. 

Pat.  450,805,  Nov.  20,  1912.     Under  Int.  Conv.,  Dec.  6, 

1911,  and  July  4,  1912. 
See  Eng.  Pats.  27,382  of  1911  and  15,680  of  1912  ;  this  J  , 
1912,  994.— T.  F.  B. 

Pyrites    and    other    iron    sulphides ;     Treatment    of . 

L.  T.  Wright.     Fr.  Pat,  451,423,  Nov.  21,  1912.     Under 
Int.  Conv.,  Nov.  22,  1911. 
!  See  Eng.  Pat.  26,128  of  1911 ;  this  J.,  1913,  29.— T.  F.  B. 

Metallurgical    furnace ;     Electric .     V.     Stobie.     Fr. 

Pat,  451,498,  Dec.  5,  1912. 
Stahl-       See  Eng.  Pat.  26,184  of  1911  ;   this  J.,  1913,  30.— T.  F.  B. 

Machines  for   washing  or  separating  coal,   ore.   and  other 
qranular  and  like  materials.     Eng.  Pat.  10,929.     See  I. 


XL— ELECTRO-CHEMISTRY. 

Electro  analysis  of  copper,  antimony,  bismuth  and  tin   inlh 
acidified     chloride     electrolytes.     Schorh     and     Bmxvn 
See  XXIII. 


Patents. 


-.  A.  H.  Perret,  Paris.     Eng. 

Pat.  5867,  March  8",  1911.  Under  Int.  Conv.,  Aug.  12, 

1910.     Addition   to   Eng.  Pat.    26,777  of    1910,   dated 
Nov.  24,   1909. 

See  Addition  of  Aug.  4,  1911,  to  Fr.  Pat.  412,641  of  1910  ; 
this  J.,  1912,  237.— T.  F.  B. 


A.    Szck.    Btum  la 
Under  Int.  Coot., 


Cells;     Galvanic .     J.    T.     and 

Eng.   Pat.    18,404.  Aug.    Id.    1912. 

Aug.  12,  1911. 
In,  r,  ||  i-  provided  with  .»  carbon  electrode  baring  inner 
and   outer   ventilating  oonduits,  oonrecl  ther   by 

transverse  conduits  at  the  top  and  bottom.     'I  he  electrode 
is  surrounded  by  a  depolarising  mass,  and  then  wrapped 
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in  a  fabric  such  as  blotting-paper.  The  whole  is 
rolled  uj>  in  a  metallic  electrode  formed  from  expanded 
metal,  for  instance  pore  sine,  or  metal  of  a(  least  99*5  to 
99  9  per  cent,  purity.  The  elements  of  tin-  expanded 
metal  an-  not  less  than  3*5  mm.  ami  not  more  than  !•.">  mm. 
vide,  whilst  the  slots  are  between  15  and  20  mm.  in  length. 
The  openings  of  the  metal  are  tilled  with  electrolytic 
onsisting  of  Hour  or  flakes  of  rice  mixed  with 
siheions  earth,  plaster,  ammonium  chloride,  and  chloride 
of  zine.  aluminium,  magnesium  or  the  like.  The  whole  is 
surrounded  by  parchment  or  paraffined  paper,  and  lied 
«ith  string.  To  obtain  a  «et  battery,  it  is  sufficient  to 
immerse  the  mass  from  time  to  time  in  liquid  electrolyte. 

— B.  x. 

battery.  Separator  for  storage-battery  plates.  W. 
Morrison,  Dee  Moines,  Iowa.  US.  Pats.  1.05K.77S  and 
1,058,779,  April  I."..  1913. 

(1)  Tiik  positive  pole  electrode  contains  lead  oxide,  and, 
binder.  ■  compound  containing  titanium  and  oxygen. 
(-)  The  separators  for  the  battery  plates  are  composed 
of  wood,  which  has  been  heated  in  a  l>ath  of  melted  wax, 
such  as  paraffin,  at  a  temperature  and  for  a  time  sufficient 
to  drive  <>rT  the  volatile  ingredients  of  the  wood.  The 
litter  is  removed  from  the  bath,  and  the  residual  bath 
m  u.  rial  dissolved  from  the  wood. — B.  N. 

Anti-cathode  for  Bontgen  tubes;    Tungsten 


-.  Siemens 
Bros,  and  Co.,  Ltd.,  London.  From  Siemens  und 
Halske,  A.G.,  Berlin.     Eng.  Pat.  25,052,  Nov.  1,  1912. 

The  anti-cat  hod"  consists  of  a  fused  tungsten  mirror,  the 
latter  1m  in^  fixed  to  the  body  of  the  anti-cathode  by 
soldering  or  other  similar  means. — B.  N. 

Electrode  ;    Electric  furnace  carbon 


-.  A.  T.  Hinckley, 
N  gara  Falls.  N.Y.,  Assignoi  bo  National  Carbon  Co., 
Cl  v.  land,  Ohio.     U.S.  Pat.  1,058,057,  April  8,  1913. 

A    HOLI   is   formed   through   the  electrode,   together  with 
irrow  slit    in   the  wall  thereof,   both  extending  longi- 
tudinally from  end  to  end. — B.  N. 

Ozoni<tr.     C.  P.  Wallace,  New  Brighton,  N.Y.      U.S.  Pat. 
1,059,014,  April  15,  1913. 

Tm  r  consists  of  a  number  of  units,  each  com- 

prising two  oonoentric  glass  tui«s  spaced  apart,  with 
"'  headers  "  at  each  end  of  the  tulx  s,  and  a  free  passage 
through  the  centres  of  the  tubi  B.  The  heads  are  provided 
with  openings  in  communication  with  the  space  between 
the  concentric  tubes,  and  couplings  are  carried  by  the 
heads  adjacent  to  the  openings,  whereby  the  units  are 
secured  together.  An  (led rode  is  arranged  on  the  outer 
surface  of  each  of  the  outer  tubes  of  the  units,  and  one 
on  each  of  the  inner  surfaces  of  the  inner  tubes. — B.  N. 

Ozone.;   Manufacture,  of .     J.  Stevnis,  New  York  City. 

Eng.   Pat.    19,146,   Aug.   21,    1912. 

See  U.S.  Pat.  1,035,  489of  1912;  this  J.,  1912,  884.— T.F.B. 

Electric  arc  furnaces.  E.  C.  R.  Marks,  London.  From 
Patents  Purchasmg  Co.,  Applcton,  Wis.,  U.S.A.  Eng. 
Pat    8791,  .April  13,  1912. 

See  Fr.  Pat.  442,518  of  1912  ;  this  J.,  1912,  932.— T.  F.  B. 

Furnace.;       Electric 


-.     E.  Turin,      Italy. 

c  -   Pat  1,059,499,  April  22,  1913. 

•    Pat.  21,281  of  1912  ;  this  J.,  1913,  95.— T.  P.  B. 
'  ,     Apparatus    and   pntcett  for    producing  .     J. 

nis.     Fr  Pat  151,002, Peb.  15,  1912. 
See  U.S.  Pat.  1,035, 1S9  of  1912  ;  thisJ.,  1912,  884.— T.F.B. 


XII.-FATS  ;    OILS  ;    WAXES. 

/     '        in      oteOfinOUi     fruit*  ;       Formation      of 


-.     1 V. 
Phillyrea    media,      j- .     BetSfti      Ann.     R,     Staz.     <  him.- 

Agrar.  Spuria,  di  Roma,  1913,  6,  29— -37. 

EXFERIME5T8  with  the  plant  Phillyrea  media  gave  results 
exactly  analogous  to  those  obtained  previously  with  the 


olive  and  with  the  Japanese  privet,  (this  J.,  1911,  Idi'l  ; 
1912,  884).  In  the  Phillyrea  the  fatty  acids  present  are 
oleic,  palmitic  and  stearic  acids,  whilst  the  waxy  alcohol 
(fillirol)  from  which  the  fatty  acids  are  produced,  melts 
at  290  29.V  C,  and  has  the  "same  composition,  CMHM08, 
as  oleanol  and  ligustroL  The  fatty  matter  (soluble  in 
petroleum  spirit)  extracted  from  the  Phillyrea  fruits 
(yield  11-93  per  cent,  of  the  dried  material)  has  the  acid 
value,  250  and  saponification  value,  172-2. — A.  S. 

Cork;  Formation  of  fat  in .   F.  S-urtL     V.    Cork  from 

the  elder  (Sambucns  nigra).  F.  Scurti  and  G.  Tommassi. 
VI.  Leaver  of  the  elder.  VII.  Fellonic  acid  of  Kiigler. 
Ann.  R.  Staz.  Chim. -Agrar.  Sperim.  di  Roma,  1913,  6, 
39—59,  07—75. 

INVESTIGATION  of  the  cork  (cortex)  of  the  elder  (Sam- 
bucus  nigra),  on  the  lines  previously  adopted  for  oleaginous 
fruits  (see  this  J..  1911,  1021  ;  1912,  884  ;  also  preceding 
abstract)  showed  that  the  ether  extract  contains  a 
waxy  alcohol,  m.  pt.  278° — 280°  C,  of  the  same  compo- 
sition, C3,1L003,  as  oleanol,  ligustrol,  and  fillirol  ;  it  is 
this  compound  which  has  been  described  as  ccrin  by 
previous  investigators.  The  portion  of  the  ether  extract 
soluble  in  petroleum  spirit  contains  stearic  acid  and  other 
fatty  acids  which  have  not  been  identified.  In  plants 
(olive,  Japanese  privet)  of  the  order,  Olcacew,  the  waxy 
alcohol  is  formed  in  the  leaves  of  the  plant,  but  its  trans- 
formation into  fatty  acids  takes  place  almost  entirely  in 
the  fruit.  In  the  elder,  on  the  other  hand,  which  belongs 
to  the  order,  Caprifoliaceaz,  the  formation  of  the  waxy 
alcohol  and  its  transformation  (to  a  considerable  extent) 
into  fatty  acids  both  take  place  in  the  leaves.  The 
constituent  of  cork,  named  fellonic  acid  by  Kiigler  (Inaug. 
Diss.,  Strassburg,  1884;  Archiv  Pharm.,  222,  217)  ha;, 
been  isolated  by  the  authors  and  identified  as  a  hvdroxy- 
behenic  acid,  C22H4103  (see  Fileti,  Gazz.  chim.  ital.,  1897, 
II.,  298).— A.  S. 

Ox-foot  and  shcep^s  foot  oils  ;   Distinctive  reactions  of . 

N.  Chercheffsky.  Lcs  Matiercs  Grasses,  1913,  6, 
3070—3071. 

(1)  20  (iRMS.  of  the  oil  are  dissolved  in  5  c.c.  of  carbon 
bisulphide,  and  the  solution  added  little  by  little  to  lOgrms. 
of  sulphuric  acid  (sp.  gr.  1-84).  Ox-foot  oil  gives  a 
brownish  red  colouration,  whilst  the  liquid  remains  clear; 
sheep's  foot  oil  gives  a  yellowish-brown  colouration  and 
a  turbidity.  (2.)  20  grms.  of  the  oil  are  dissolved  in  5  c.c. 
of  carbon  bisulphide,  and  the  solution  treated  with  10 
drops  of  a  solution  of  potassium  bichromate  in  strong 
sulphuric  acid.  Ox-foot  oil  gives  a  brown  colouration  and 
sheep's  foot  oil  a  straw  yellow  colouration.  (3)  A  mixture 
of  10  c.c.  of  the  oil,  10  c.c.  of  hydrochloric  acid,  and  01  c.c. 
of  a  2  per  cent,  alcoholic  solution  of  furfural  is  shaken  for 
2  minutes.  Ox-foot  oil  becomes  brown  and  the  colour  is 
intensified  on  heating,  whilst  sheep's  foot  oil  remains 
colourless  even  when  heated. — C.  A.  M. 


China  wood  oil ;   Detection  of  adulteration  of 


L.  S. 


Potsdamcr.     Eighth    Int.    Cong.    Appl.    Chcm.,    1912. 
Sect.  Ve.     Orig.  Comm.,  25,  791—793. 

The  author  has  been  unable  to  obtain  satisfactory  result h 
with  the  Bacon  test  (this  J.,  1912,  782).  He  recommends 
the  determination  of  the  temperature  of  polymerisation. 
A  test-tube  containing  the  sample  is  placed  in  an  oil-bath 
heated  to  510°— 525°  F.  (226°— 274°  C),  and  the  tempera- 
ture at  which  polymerisation  sets  in  is  observed  on  a  ther- 
mometer placed  in  the  sample.  For  pure  oils  the  average 
t.  mpr  r,t  ure  is  about  553°  F.  (289°  C.),  but  it  is  consider..  My 
lower  for  oils  adulterated  with  soya  bean  oil  (the  most 
likely  adulterant)  or  paraffin. — A.  S. 

De/jhjcer inated  oil*.     Lacombe.     Bull.  Soe.  Ind.  Nord  de  la 
Franoe,  1913,  41,  100— 162. 

Commi.k'  iat,  deglycerinated  oil  consists  of  a  mixture  of 
various  fatty  acids  with  the  neutral  oil  from  which  they 
wen  produced,  together  with  different  unsaponified  and 
unsaponifiablo  substances,  alcohok)  and  hydrocarbons. 
A  considerable  quantity  of  this  product  is  impoitsd  into 
France  from  foreign  countries,  notably  Belgium,  and  to 
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escape  heavy  customs  duties  it  must  be  of  a  certain  com- 
position. It  must  not  contain  more  than  15  per  cent,  of 
neutral  unsaponified  oil,  or  more  than  6  per  cent,  of  fatty 
acids  solid  at  20°  C.  For  the  determination  of  the  solid 
fatty  acids  the  following  method  is  proposed  : — 10  grms. 
of  the  oil  are  kept  for  an  hour  at  20°  C.  with  occasional 
shaking  to  prevent  supersaturation,  and  are  then  filtered 
at  20°  C,  and  the  filtrate  weighed.  The  iodine  values 
of  the  filtrate  and  the  residue  on  the  filter  are  then  deter- 
mined, and  the  proportion  of  solid  fatty  acids  in  the  residue 
calculated  from  the  ratio  between  the  two  iodine  values. 

— C  A.  M. 


Triglycerides  ;  Saponification  of  ■ 


-.     J.  Meyer.     Chem.- 
Zeit.,  1913,  37,  541—542. 

The  author  points  out  that  the  results  obtained  by  Fortini 
(this  J.,  1912, 997),  and  especially  the  series  of  acetyl  curves, 
tend  to  support  the  view  of  Lewkowitsch  (this  J.,  1900.  254) 
and  of  Kellner  (this  J.,  1909,  531,  1093)  that  the  three 
different  stages  of  the  saponificat  ion  proceed  simultaneously 
rather  than  consecutively. — C.  A.  M. 

Lubricating  oik  for  the  cylinders  of  steam  engines  ;  Examina- 
tion of  — — ■.  A.  Cormorant.  Bull.  Soc.  Ind.  Nord 
de  la  France,  1913,  41,  153—156. 

For  cylinders  of  engines  using  superheated  steam  it  is 
advisable  only  to  use  lubricating  oils  answering  to  the 
following  requirements :  Sp.  gr.  0-90 ;  fluidity  at  35°  C,  12° 
to  15°  (Barbey) ;  at  100°  C,  100°  to  150°  (Barbey) ;  vis- 
cosity at  50°  C,  50°  to  60°  (Engler) ;  at  100°  C,  6°  (Engler) ; 
and  ignition  point  in  closed  vessel  300°  to  330°  C.  For 
the  cvlinders  of  engines  using  saturated  steam  the  oils 
mav  have  a  sp.  gr.  of  0-88  ;  fluidity  at  35°  C,  40°  to  50°  ; 
at  100°  C,  150°  to  250°  ;  viscosity  at  50°  C,  30°  ;  at  100°  C, 
35° ;  and  ignition  point  220°  to  250°  C.  The  fluidity  is 
measured  by  Barbey's  ixometer,  in  which  the  degrees 
indicate  the  number  of  c.c.  of  the  oil  that  pass  during  one 
hour,  at  a  definite  temperature,  through  a  capillary  space 
between  a  tube  5  mm.  in  diameter  and  200  mm.  in  length, 
and  a  rod  4  mm.  in  diameter  centred  in  exactly  the  same 
axis  as  the  tube.  The  apparatus  is  standardised  on 
fresh  cold-drawn  colza  oil,  which  should  give  a  reading  of 
100°  (Barbey)  at  35°  C.  under  a  constant  pressure  of  100 
mm.— C.  A.  M. 

Patents. 

Tallow  and  other  fats  ,    Means  of  and  apparatus  for  melting 

and  treating ,  and  for  degreasing  bones  and  the  like. 

\V.  T.  Powling,  jun.,  and  B.  B.   Fowling,  Prittlewell, 
Essex.     Eng.  Pat.  8397,  Apr.  9,  1912. 

Relatively  small  quantities  of  the  material  to  be  ex- 
tracted are  heated,  without  water  or  solvent,  in  a  horizontal 
jacketed  cylinder,  and  are  meanwhile  constantly  thrown 
against  the  heating  surface,  by  means  of  revolving  blades 
or  the  like,  until  the  fat  has  been  separated  and  the  water 
evapoiated.  Various  modifications  of  the  machinery  for 
carrying  out  this  process  are  claimed. — C.  A.  M. 

Fat  product ;    Hydrogenated  edible  .     C.  Ellis,  Mont- 

clair,  N.J.     U.S.  Pat.  1,058,738,  Apr.  15,  1913. 

A  mixture  of  fatty  oils  is  bydrogenised  with  excess  of 
hydrogen,  so  as  to  obtain  a  product  more  consistent  than 
lard.  This  is  pressed  to  remove  part  of  the  hard  stearin -like 
bodies,  and  to  leave  a  residue  (resembling  lard),  which 
may  then  be  bleached.  Claim  is  made  for  an  edible  fat, 
thus  prepared,  which  melts  at  about  28°  C,  is  non-toxic, 
and  when  melted  and  slowly  cooled  does  not  materially 
alter  in  its  consistence. — C.  A.  M. 

[Candelilla]    Wax -extracting   apparatus.     W.    S.    Watson, 
Memphis,  Tenn.     U.S.  Pat.  1,058,648,  Apiil  8,  1913. 

The  apparatus,  for  the  extraction  of  wax  from  the  cande- 
lilla plant.,  comprises  an  elongated  tank  arranged  to  hold 
water,  with  a  shallow  extension  on  one  side,  the  bottom 
of  the  extension  being  below  the  normal  level  of  the  liquid. 
Conduits,  disposed  outside  the  main  tank,  connect  the 
bottom  of  the  extension  with  the  bottom  portion  of  tho  j 
main  tank,  one  end  of  the  latter  serving  as  a  receiving 


end  for  the  candelilla  plant  and  the  other  as  a  dischaigirg 
end.  A  steam  pipe,  with  an  inlet  near  the  bottom  of  the 
tank  on  the  side  opposite  the  extension,  is  bent  backward 
and  forward  along  a  portion  of  the  bottom  of  the  tank, 
and  a  second  steam  pipe,  is  arranged  with  an  inlet  at  the 
opposite  end  of  the  tank.  The  second  pipe  is  formed  into  a 
coil  along  the  end,  and  along  a  portion  of  the  two  Ridefi. 
Each  of  the  steam  pipes  is  provided  with  a  perforated 
end  portion,  extending  inwardly  from  the  ends  of  the  tank 
from  the  bottom,  with  a  valve  for  controlling  the  perforated 
end  poitions.  A  flow  of  water  is  produced  toward  the 
extension,  and  a  flow  of  the  top  layer  of  water  backwards 
towards  the  receiving  end. — B.  N. 


Train  oil ;    Process  for  deodourising 


Sudfeldt  und 


Co.     Fr.  Pat.  451,127,  Nov.  21,  1912. 
See  Eng.  Pat.  17,430  of  1912 ;  this  J.,  1913,  243.— T.F.B. 

XIII.— PAINTS  ;      PIGMENTS  ;     VARNISHES  ; 

RESINS. 

Patents. 

White  pigments;    Manufacture  of .     S.   Pop?.  Man- 
chester.    Eng.    Pat.    8546,   Apr.    11,    1912. 

A  continuous  process  for  the  manufacture  of  normal  and 
basic  sulphates  of  lead  in  the  wet  way.  Litharge,  pre- 
ferably prepared  according  to  the  method  of  Eng.  Pats. 
17,178  of  1898  and  11,526  of  1909  (this  J.,  1899,  1033; 
1910.1306) — acetic  acid  or  lead  acetate,  and  water  are  mixed 
in  suitable  proportions  in  the  first  of  a  series  of  vessels, 
and  sulphuric  acid  is  added,  whilst  the  mixture  is  kept  in 
agitation  by  means  of  stirrers.  A  mixture  of  litharge, 
acetic  acid  or  lead  acetate,  and  water,  is  then  fed  into  the 
first  vessel  till  the  materials  overflow  into  the  second  vessel 
of  the  series.  Instead  of  adding  the  whole  of  the  sulphuric 
acid  to  the  first  vessel  of  the  series  part  of  it  may  be  added 
to  the  second  or  to  succeeding  vessels.  From  the  last 
vessel  of  the  series  the  materials  pass  into  a  suitable 
receptacle,  whence  they  are  removed  for  subsequent 
treatment,  the  pigment  being  separated  and  the  solution 
being  returned  to  the  circuit  with  fresh  litharge.  Coarse 
particles  and  metallic  lead  fall  to  the  bottom  of  the  vessels 
and  are  run  off  through  tubes,  each  provided  with  two 
valves.  To  produce  basic  sulphate  of  the  composition 
2PbS04Pb(OH)2  the  proportions  required  are  those  repre- 
sented by:  3PbO+2H2S04=2PbS04,Pb(OH)2  +  H20. 
The  process  is  preferably  carried  out  in  the  apparatus 
described  in  Eng.  Pat.  16*974  of  1911  (this  J.,  1912,  1042). 

— E.  W.  L. 


E.   Ulrichs. 


Colour  lakes  ;    Process  for  preparing  — 

Ger.  Pat.  258,392,  May  21,  1912. 

The  alkali  or  ammonium  bisulphite  compounds  of  the 
alkali  or  ammonium  salts  of  the  dyestuff,  naphthylamine- 
sulphonio  acid-2.1-azo-,3-naphthol,  are  treated  with 
alkaline  earth  salts,  with  or  without  the  addition  of  a 
substratum,  and  then  with  an  alkali  or  alkaline-earth 
hydroxide.  The  first  operation  furnishes,  e.g.  Lithol  Red- 
baiium-sodium  bisulphite,  which  on  treatment  with 
barium  hydroxide  is  converted  into  the  barium  lake  of 
Lithol  Red  ;  it  is  somewhat  bluer  in  shade  than  tho 
normal  lake. — T.  F.  B. 

Enamel  paint;     Quick   drying,    hard .     G.    Koizumi, 

London.  Eng.  Fat,  18,257,  Aug.  8,  1912. 
A  rapid-drying,  hard,  non-absorbent  paint  is  prepared 
by  mixing  together  lac  (say  2}  Ik),  methylated  spirit 
(say  1  gall.),  and  camphor  (say  Jib.)  with  >.g.,  1  — 10  b. 
of  pigment.  For  a  white  paint  bleached  white  lac  (o  lb.) 
is  mad  instead  of  ordinary  lac. — C  A.  M. 

Rosin;     Process   of   extracting and   other   by-pro<i 

from  toood.     W.  il.  Bashlin,  Grovo  City,  Pa.     L.b.  1  at. 
1,050,261,  Apr.  15,  1913. 
The  wood,  in  small  piocus,  ia  heated  in  a  clo-ed  vos*el 
with    a    mixture    of    refined    turpentine    (one-fifth)    and 


-•H 
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[May  81,  1913. 


deodonrised  benaine  (four-fifths).    The  extract  is  drawn 

off  and  separated  into  ite  constituents,  %> hi  1st  the  solvent 
still  retained  by  the  wood  may  l>e  recovered  by  injecting  a 

current   of  >team  ami  condensing  the  vapours  evolved. 
The  on   of   the   rosin    may    be   promoted   by   the 

production  of  a  vacuum  in  the  closed  vessel. — ('.  A.  M. 

n>ii  :     Protest    of    producing .     J.     Muhlbauer, 

Prague,      Austria-Hungary.      U.S.      Pat,      1,069,195, 

April  16,   1913. 

See  Bag.  Tat.  2.-..7;>7  of  1911  ;   this  J.,  1012,  347.— T.  F.  B. 
!  vanishes  :  Proas*  for  the  manufacture  of  ■ 


\    Cohn.  Neukolln.  Germany.      Eng.  Pat.  8194,  April  4, 
1912.      Under  Int.  Conv..  Feb.  !>,  1912. 

-       Fr.  Pat.  441. 70S  of  1912  ;   this  J..  1912,  886.—  T.  F.  B. 

warns  compositions  of  high  adhesive  power.  Gebr. 
-  hiihert.  Fr.  Pat.  460,949,  Nov.  22,  1912.  Under 
Int.  Conv.,  Jan.  24,  1912. 

See  Eng.  Pat.  26,182  of  1912  ;  this  J.,  1913,  253.— T.  F.  B. 


XIV.-INDIA-RUBBER  ;   GUTTA-PERCHA. 

Caoukhtmt  :   DepofymerisaHon  and  transformation  of . 

-      Whit  In.     Z.    them.    Ind.    Kolloido,    1913,    12, 
190  -I'.'::. 


ThI   author    descries    several    cases    of    deterioration   of 

plea  of  rubber  [Hevea  brasiliensis),  in  which  the.  rosin 

tent  increase  I  and  the  rubber,  at  first  tacky,  became 

hard  ami  brittle.      In  ono  case  tho  rosin  content  increased 

to  7s  per  cent.     The  deteriorated  rubber  had  a  very  low 

\i~o-itv.      Tho  effect   is  considered  to   be  the  result  of 

depolymerieation,  followed  by  oxidation,  and  is  probably 

doe  to  tho  action  of  an  enzyme  or  enzymes.     Tho  author 

dKcussos    tho    question    of    the    transformation    of 

caoutchouc  in  tho  plant. — A.  S. 

Cnontrhouc  ;     Addition   compounds   of with   hydrogen 

hnlidfs  and  halogens.     F.   W.   Hinrichsen,   H.   Quensell 
and  K.  Kindscher.     Bor.,  1013,  46,  1283—1287. 

rrent  of  dried  gaseous  hydrogen  halide  was  led  into  a 
1  per  cent,  solution  of  purifiod  Para  rubber  in  benzene 
or  chloroform,  cooled  with  ice.  On  subsequent  addition 
of  petroleum  spirit  or  alcohol,  the  addition  compound 
was  precipitated  as  a  white  amorphous  substance.  In  this 
way  a  dihydrochloride,  CI0H,„2HC1,  a  dihydro bromide, 
and  a  monohydriodide,  C10H19,HI,  were  obtained  (see 
also  Harries,  this  J.,  1913,  372).  In  a  similar  way  by  the 
action  of  chlorine  and  bromine  respectively  on  cooled 
solutions  of  Para  rubber  in  chloroform,  the  compounds, 
C,„H,,C1,,  and  C10H,,Br4,  were  obtained.  It  is  stated 
that  by  brominating  rubber  in  a  chloroform  solution 
rooled  with  ice,  the  tetrabromide  is  always  obtained 
independent  of  the  excess  of  bromine  used  and  the  duration 
of  bromination.  The  halogen  cannot  be  completely 
removed  from  the  addition  compounds  by  the  action  of 
boiling  alcoholic  sodium  hydroxide.  Ultramicroscopic 
examination  of  chloroform  solutions  of  tho  hydrobromide 
and  bromide  showed   that   these  are   of  colloidal  nature. 

— A.  S. 


of  iodint 


F.   W.   Hinrichsen 


and  R.  Kempf.      Per.,  1013,  46,  1287—1291. 
A  P.F.tKTiTios  oi  experiment     (tin    .].,  1900,  215) 

failed  to  yield  the  compound,  I  HI  di  ■  ribed  by  him, 
only  a    i  lining   from    6   to    14   per 

I  being  obtained.     Tl*  "f  iodine  on  caout< 

cbouc  i-  notably  influenced  by  light.  On  adding  a  1 
p*r  cent,  -olution  of  iodine  in  obioroform,  in    mall  portions, 

1   pn  cent,    olution  of  I'ara  robber  in  chloroform, 
alight,  the  iodine  i    rapid];  ab  orbed 
until  finally  4  atoms  have  rated  for  ea<  h  2<,'lr)H,„ 

mol<  rhon   no   further  absorption   of   iodine   OOCUfl. 

If    the    colourless    solution     he    con  —     "tcuo, 

filtered  through  paper,  and  -tirred  into  ■<■  large  quantity 
of  petroleum  spirit,  a  white  powder  i-  obtained  of  <om- 
position  ondin^    approximately    to    the    formula 


(  .nH^Ofl.  The  compound  is  soluble  in  chloroform, 
and,  especially  on  warming,  in  alcohol.  It  decompose^ 
with  liberation  of  iodine,  even  at  the  ordinary  temperature, 
and  very  rapidly  on  exposure  to  light.  If  it  he  placed 
together  with  iodine  in  an  exsiccator  and  the  latter 
cxhaustod,  tho  compound  becomes  dark  brown  and 
absorbs  iodine  to  the  extent  of  about  170  per  cent,  of  \\> 
woight,  so  long  as  it  is  protected  from  tho  light,  but  the 
absorbed  iodine  is  again  liberated  on  oxposure  to  light. 

— A.  S. 

Caoutchouc;    Reaction   of with  sulphur  chloride  and 

sulphur.     F.  W.   Hinrichsen  and  E.  Kindscher.     Ber., 
1913,  46,  1291—1297. 

Experiments  on  tho  cold  vulcanisation  of  rubber  with 
sulphur  chloride  have  shown  that  the  final  product  is  a 
compound  (C18H19)aS8Cla  (seo  this  J.,  1910,  801  ;  also 
Bernstein,  this  J.,  1012,  1087).  For  the  experiments 
on  hot  vulcanisation,  solutions  of  Ceylon  plantation 
rubber  (Hevoa)  in  cumene  (2  grms.  in  100  c.c.)  were  treated 
with  varying  quantities  of  sulphur  (from  2  to  10  grms.) 
and  heated  for  a  dofinite  period  (4  hours  in  one  series 
of  experiments  and  8  hours  in  another)  in  a  thermostat 
at  170°  C.  After  removing  the  greater  part  of  the  exoess 
of  sulphur  by  crystallisation,  the  reaction  product  was 
extracted  repeatedly  with  acetone,  finally  in  a  Soxhlet 
apparatus,  to  remove  the  remaining  uncombined  sulphur, 
and  then  analysed.  In  both  series  of  experiments  the 
amount  of  sulphur  combined  increased  with  the  ex< 
used  and  the  duration  of  vulcanisation,  but  the  values 
found  approached  asymptotically  32  per  cent.,  corres- 
ponding with  tho  formula,  C10H10S2  (see  Spence  and 
Young,  this  J.,  1012,  785).  The  product  was  a  brown 
hard  powder  which,  unlike  the  raw  rubber,  was  not  capable 
of  decolourising  bromine  water.  When  attempts  were 
made  to  remove  the  uncombined  sulphur  by  means  of 
alcoholic  sodium  hydroxide  solution  instead  of  acetone, 
products  of  lower  content  of  combined  sulphur  wore 
always  obtained. — A.  S. 

Patents. 
Rubber    gums ;     Process   for    drying    low-grade 


Schidrowitz,  London.     Eng.  Pat.  6328,  Mar.  2,  1912. 

Low-grade  rubber  gums,  such  as  the  coagulum  obtainable 
from  the  latex  of  Euphorbia  tirucalli,  are  dried  in  a  vacuum 
at  a  temperature  preferably  below  that  of  boiling  water. 
The  removal  of  the  moisture  is  much  facilitated  by 
mechanical  working  of  the  gum  during  the  application 
of  the  vacuum.  The  temperature  is  kept  low  until  the 
bulk  of  the  water  has  been  expelled  and  is  then  raised 
until,  at  the  conclusion  of  the  drying  operation,  the 
product  is  sufficiently  liquid  to  be  poured  out  of  the 
containing  vessel  with  ease.  The  product  thus  obtained 
from  Euphorbia  tirucalli  is  a  tough  elastic  and  plastic 
solid,  which  is  rendered  workable  by  the  warmth  of  the 
hand  and  on  heating  above  50°  C.  becomes  semi-liquid, 
viscid  and  extremely  adhesive. — E.  W.  L. 

Rubber  from  plants  yielding  the  same. ;    Extracting . 

S.  Goldreich,  London.     Eng.  Pat.  8676,  April  12,  1912. 

The  stems  or  branches  of  the  plants  are  divided  into 
sections  of  convenient  size,  and  treated  with  hot  smoke. 
with  or  without  the  addition  of  steam.  The  bark  is 
removed  from  the  wood,  converted  into  pulp,  and  tho 
rubber  extracted  therefrom  by  any  suitable  method. 

—B.N. 


Rubber  ;    Art   of  refining 


-.    W.   A.   Lawrence,  New 

York,  Assignor  to  Intercontinental  Rubber  Co..  Jersey 
City,    N.J.     U.S.    Pat.    1,058,186,   April   8,    1913. 

"  Rubber  "    is    "  improved  "    by   subjecting   it  to 
action   of  a  caustic  alkali  in  solution  in  the  presence  of 
the  distillate  obtained  by  the  destructive   distillation  of 
woody   matter. — E.  W.  L. 

LatSX  from  rubber -yielding  plants  ;    Process  for  preserving 

and     improving  .       O.      Eichelbaum.     I 

266,904,  Nov.  28,  1911.     Addition  to  tier.  Pat.  254,19«. 

I      ikai>  of  the  oxygen-compounds  of  sulphur  mentioned 
in  the  chief  patent  (see  Fr.  Pat.  438,778 ;   this  J.,  1912, 
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651),  their  organic  derivatives,  especially  hydrosulphite- 
or  sulphoxy  late  -aide  hyde  compounds,  are  used  as  reducing 
agents. — A.  S. 

India  rubber  substitutes.  0.  Rohm,  Darmstadt,  Germany. 
Eng.  Pat.  613,  Jan.  8  1913.  Under  Int.  Con  v.  Jan.  30, 
1912. 

Solid  acrylic  acid  esters  of  formula  (CH, :  CHC02R)x. 
where  R  is  any  fatty  or  aromatic  alcohol  radical — obtained 
by  polymerisation,  may  be  converted  into  a  commercially 
utilisable  rubber  substitute  by  one  of  the  known  methods 
of  vulcanisation. — E.  W.  L. 

Rubber  or  similar  substances  from  polymerised  vinyl  bromide 
or  polymerised  vinyl  chloride  or  their  methyl  homologues  ; 

Process   for    obtaining ■.     I.     Ostromislensky,    and 

Obstchestvo  proizvodstva  &  torgovli  resinovymi 
izdeliami  "  Bogatvr,"  Moscow.  Eng.  Pat.  6299,  March 
13,  1912. 

See  Fr.  Pat.  442,981  of  1912  ;  this  J.,  1912,  1043.— T.F.B. 

Rubber  or  its  isomers  and  similar  substances  ;    Process  for 

the  manufacture  of from  divinyl,  and  homologues  and 

other  hydrocarbon  substitution  derivatives  thereof.  I. 
Ostromislensky,  and  Obstchestvo  proizvodstva  & 
torgovli  resinovymi  izdeliami  "  Bogatvr,"  Moscow. 
Eng.   Pat.  6300.  March   13,   1912. 

See  Fr.  Pat,  442,982  of  1912  ;  this  J.,  1912,  1043.— T.  F.  B. 

Milky  juice  or  latex  of  rubber-bearing  plants  ;    Process  for 

coagulating  the .     W.  Pabl.     First  Addition,  dated 

Oct.  28,  1912,  to  Fr.  Pat.  421,650,  Oct.  20,  1910.  Under 
Int.  Conv.,  Feb.  2,  1912. 

See  Eng.  Pat.  24,795  of  1912  ;  this  J.,  1913,  98.— T.  F.  B. 

Rubber  ;  Coagulation  and  treatment  of .     F.  A.  Byrne. 

Fr.  Pat.  450,452,  Nov.  12,  1912.  Under  Int.  Conv., 
Dec.  9,  1911. 

See  Eng.  Pat.  27,664  of  1911  ;  this  J..  1913,  98.— T.  F.  B. 

Rubber  ;  Process  and  apparatus  for  coagulating  and  treating 

.     F.  A.  Byrne.     Fr.  Pat.  450,561,  Nov.  12,  1912. 

Under  Int.  Conv.,  Dec.  9,  1911. 

See  Eng.  Pats.  27,665  of  1911  and  292  of  1912;  this  J., 
1913,  35.— T.  F.  B. 

Elastic   product   similar   to   rubber  from    animal   matter ; 

Process  for  making  an .     Naamlooze  Vennootschap 

Algameene  Uitvinding  Exploitatie  Maatschappv.  First 
Addition,  dated  Oct.  14,  1912,  to  Fr.  Pat/416,044. 
April  22,  1910.     Under  Int.  Conv.,  Dec.  20,  1911. 

See  Eng.  Pat.  8523  of  1912;  this  J.,  1912,  1088.— T.  F.  B. 

Plastic  or  very  elastic  and  non-hygroscopic  masses  ;   Process 

for    making .     W.     Plinatus.     Fr.     Pat.     450,967, 

Nov.  23,  1912. 

See  Eng.  Pat.  25,805  of  1911;  this  J.,  1912,  1139.— T.F.B. 
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T <i nnic  acid  fermentation.     L.  Knudson 
1913,  14,  159—202. 

Tannic  acid  is  toxic  to  a  large  number  of  fungi  at  relat  ively 
low  concentrations  and  of  many  moulds  examined  only 
Aspergillus  flavus,  .1.  nii/er,  A.  oryzae  and  Penicillium  sp. 
w<re  able  to  grow  in  a  10  per  cent,  solution.  .1.  nigir 
more  vigorous  fermentative  organism  than  Penicillium 
sp.  and  fermentation  was  found  in  all  cases  to  be  more 
rapid  in  a  gall  nut  infusion  than  in  a  solution  containing 
gallic  acid  as  the  only  source  of  carbon.  'Die  presence  of 
other  organic  compounds  in  the  gall  nut  infusion  pro 
tected  the  gallic  acid  to  a  certain  extent.  The  addition 
of  lo  per  cent,  of  Bugar  protected  the  gallic  acid  entirely 
while  .">  per  cent,  had  no  such  action  but  simply  increased 
the  growth  of  the  organism.  When  gallic  acid  ami 
rose  to  the  extent  of  5-5  per  cent,  and  lit  per  cent. 
n  |>  (-lively,  were  presenl  together,  tie-  sucrose  alone 
was    fermented.      Fermentation     can     take     place     under 


anaerobic  conditions  and  1  mgrm.  of  mycelium  is  sufficient 
to  effect  the  transformation  of  2-706  grms.  of  tannic 
acid  in  ten  days.  In  an  approximately  15  per  cent, 
solution  of  tannic  acid,  fermentation  was  most  rapid  when 
the  tannic  acid  alone  served  as  the  source  of  carbon 
and  when  aerobic  conditions  were  maintained,  yet  this 
method  of  fermentation  is  wasteful  from  the  standpoint 
of  an  economical  yield  of  gallic  acid.  The  economical 
methods  are  (a)  those  in  which  growth  occurs  under 
aerobic  conditions  and  the  tannic  acid  is  supplemented 
by  sucrose,  or  (b)  those  in  which,  with  tannic  acid  alone, 
the  supply  of  oxygen  is  limited  to  a  small  amount.  The 
presence  of  10  per  cent,  of  sucrose  does  not  inhibit  the 
secretion  of  the  enzyme  tannase  by  A.  niyer  but  it  seems 
to  inhibit,  to  some  extent,  the  secretion  of  the  enzyme 
by  Penicillium  sp.  The  enzyme  is  secreted  into  the 
culture  solution  by  submerged  mycelium  as  well  as  by 
surface  growth.  There  is  no  evidence  that  tannic  acid  is  con- 
sumed directly  ;  probably  it  is  first  transformed  into  gallic 
acid  and  the  latter  then  utilised.  There  is  a  progressive 
increase  of  tannase  in  .4.  nigcr  and  Penicillium  sp.  with 
increased  concentration  of  tannic  acid  in  Czapek's  solution 
containing  10  per  cent,  of  sugar  (Czapek's  solution  con- 
sists of  MgS04  0-5  grm.,  K,HP04  1-0  grm.,  KC1  0-5  grin., 
NaNOs  20  grm.,  and  H,0  1000  c.c).  In  a  full  nutrient 
solution  containing,  as  a  source  of  carbon,  2  per  cent,  of 
tannic  acid,  the  addition  of  sucrose  decreases  the  quantity 
of  tannase  produced  by  the  organism,  the  higher  the 
concentration  of  sugar  the  lower  being  the  quantity  of 
tannase  produced.  .4.  niger  produces  more  tannase  or  a 
more  active  tannase  per  unit  weight  than  Penicillium  sp. 
The  production  of  tannase  in  A.  niger,  Penicillium  sp.  and 
P.  rugulosum  is  stimulated  by  tannic  acid  and  gallic  acid, 
and  the  former  is  more  effective  than  the  latter.  There 
is  a  progressive  increase  of  tannase  in  ^4.  niger  with 
increased  concentration  of  gallic  acid  in  a  nutrient  solution 
containing  10  per  cent,  of  sugar.- — D.  J.  L. 

Gelatin  films  ;  Iridescent and  their  use  in  the  manu- 
facture of  imitation  pearls.  R.  E.  Liesegang.  Z.  Chem. 
Ind.  Kolloide,  1913,  12,  181—188. 

The  author  discusses  in  detail  the  nature  and  causes  of  the 
diffusion  rings  produced  when  certain  valine  solutions  are 
allowed  to  diffuse  into  a  gelatin  film,  and  describes  briefly 
the  best  conditions  for  obtaining  effects  capable  of  appli- 
cation in  the  manufacture  of  imitation  pearls.  Solutions 
of  pure  trialkali  phosphate  of  not  more  than  10  per  cent, 
concentration  and  of  pure  gelatin  should  be  employed,  and 
should  always  be  subjected  to  a  preliminary  teal  to  ascer- 
tain  their  suitability  for  the  purpose.  A  10  per  cent,  solu- 
tion of  the  gelatin  is  prepared,  the  water  used  for  Booking 
being  renewed  several  times  to  remove  acid.  The  beads 
which  are  to  form  the  basis  of  the  imitation  pearls  are 
dipped  in  the  warm  gelatin  solution,  then  placed  on  a  glass 
plate  which  has  been  coated  with  a  10  per  cent,  solution  of 
gelatin,  and  a  ring  marked  around  each  bead  with  the 
phosphate  solution.  Or.  5  c.c.  of  a  10  per  cent,  solution  of 
trisodinm  ph03phate  may  be  added  to  each  20  r.t-.  of  the 

gelatin  solution  used  for  coating  the  glass   plate.     Two 

other  methods  consist  in  :  (1)  fixing  a  -mall  piece  of  wood 
or  a  thread  to  the  bead  and  allowing  the  end  of  this  to  dip 
in  the  phosphate  solution  ;  (2)  closing  tin-  end  of  a  ida~s 
tube  by  means  of  the  (dated  bead  and  a  little  gelatin 
solution    and    then    filling    the    lube    with    the    phosphate 

solution.  In  all  cases  the  phosphate  gradually  diffuses 
into  the  film  on  the  bead  ami  produces  the  desired  effect. 
The  atmosphere  should  be  moisl  in  order  to  prevent  the 
gelatin   drying   too  quickly.     The   imitation    pearls   that 

produced  may  be  treated  with  formaldehyde  \apour  in 
order  to  harden  the  gelatin   film.-    A.  S. 

I'm  i  \TS. 

Leather;    Product  resembling        -.  and  process  for  moi 
tame.     Deutsche    Gasgliihlichl     A.-G.  ).      Fr. 

Pat.  140,213,  <>ct.  In.  lull'.     Under  int.  Oonv.,  Oct.  II, 

1911,  Feb.    I  and  Man  h  21,   1012. 

Ger.  Pats.  258,401  and  256,408;  tin  J.,  1918,  488. 
The  til  m  of  bacteria  may  be  mounted  on  tanned  or  ontansed 
■phi   bide.-    I    F.  B. 
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Leather  board  :    Method  of  producing  stock  for  moling 


\V.   1'.  Thompson,  Liverpool.     From  Hide-Ite  Leather 
i ■<>..  Brockton,  Mass.,  I'.s.A.     Eng.  1'ai.  26,918,  Nov.  22, 
1912. 
-      D.&  Pat  1,046,555  of  1912;  this  J.,  1913,  99.— T.  F.  B. 

Leather-board;  Process  for  producing  slock  far  the  manu- 
facture of .     Hide-Ite  Leal  her  to.     Et.  Pat.  450,939, 

\    ..  22,   1912 

Sn  D.S.  Pat.  l,04G.555of  1912;  this  J.,  1913,  90.—  T.  F.  B. 


Leather:    Treatment  of  ■ 


-.     I).  B.  MacDonald.     Fr.  Pat 
450,817,  Nov.  21,  1912     Under  Int.  Conv.,  Nov.  22, 
1911. 
-       Bag.  Tat.  26,106  of  1911  ;  this  J.,  1912,  1044.— T.  F.  B. 


XVI.— SOILS;  FERTILISERS. 


Soils  ;    Organic  constituents  of  ■ 


-.     0.  Schreiner.     U.S. 

Dept.  Agric,  Bureau  of  Soils,  Circular  74,  Jan.  17,  1913. 

18  pages. 
A  summary  of  the  soil  studies  of  the  Bureau  of  Soils 
(compare  this  J.,  1911,  40.  143,  227,  438;  1912,  350; 
1913,  374).  A  number  of  organic  compounds  were 
discovered  having  an  obvious  relationship  with  the 
ti-Mie  material  of  plant  and  animal  debris,  in- 
dicating that  the  process  of  humiKcation  is  similar  to 
laboratory  processes  in  which  complex  organic  substances 
are  decomposed  by  hydrolysis,  oxidation,  reduction  or 
de-amidisation  into  ampler  derivatives.  Some  of  the 
organic  soil  constituents  have  a  harmful  effect  on  plant 
growth,  and  infertility  has  been  shown  in  many  cases  to  be 
•  iated  with  the  presence  of  dihydroxystearic  acid. 
Other  organic  soil  coastituents,  e.g.,  creatinine,  are  decidedly 
beneficial  to  plant  growth  and  less  nitrate  is  used  by  the 
plant  when  grown  in  their  presence  than  in  their  absence. 
The  degradation  products  of  protein  are  absorbed  by  the 
plant  directly  from  the  soil  and  used  for  building  up  the 
complex  proteins.  All  nitrogenous  soil  constituents  are 
not  beneficial  to  plant  growth,  some,  e.g.,  tyrosine  and 
guanidine,  being  distinctly  harmful.  The  various  fer- 
tiliser salts  act  differently  in  overcoming  the  respective 
harmful  effects  of  toxic  organic  compounds  ;  consequently 
the  soil  requires  different  treatment  according  to  the  plant 
..  mg  in  it,  that  is  according  to  the  rotation  of  crop 
followed.  In  addition  to  any  plant-food  value  which  they 
lertttieen  affei  I  the  Oil  and  produce  changes  and 
influences  of  a  far-reaching  character,  consequently  they 
may  be  n  •  I  <■  well  for  fertile  as  for  infertile  .^oils  to  bring 
them  to  the  highe  t  capacity  for  crop  production. — E.  F.  A. 


V.   W.    Miami,  Los 


Patents. 

r  ;  Manufacturing  tdid — 
Angelas,  CM.  U.8.  Pat  1,058,145,  April  s,  1913. 
GsotnrD  phosphate  rock  containing  phosphate  and  car- 
bonate of  calcium  is  mixed  with  a  sufficient  quantity  of 
nitric  arid  to  convert  a  portion  of  the  phosphate  into 
monocalr  iurn  phosphate  and  calcium  nitrate,  the  mass 
being  agitated  and  then  allowed  to  stand. — B.  N. 

fihatc  fertiliser;     Making .     CL    N.    Meriwether, 

Trenton,  Ky.     U.S.  pat.  1,058,249,  April  8,  1913. 
The  fertiliser  is    prepared  from   mineral   phosphates   by 
adding  an  alkali,  calcining  the  resulting  produd  and  again 
adding  alkali.    Tie:  ma     i    re  ground,  again  calcined  and 
filially  pulverised. — B.  N. 


r ;  ('(.a,,  vf  matter  for  usi  a    a 


-.     E.  C. 
Lindemann,  Boulder,  Colo.    D.8.  Pat.   1,068,765,  April 

IS,    1913. 

A  ranuan  eompo  ed  of  •"»    20  per  cent,  of  titaniferous 
iron  ore  end  96     SO  pet  cent,  of  raw  calcium  carbonate. 

I ).  K. 

ifil     manures;      Production     of        -.     J.     Cieelet, 
F'<n-  r  lez  Bruxelles,   and    P,    Noblet,  Izelle  .    Belgium. 

F.r.         !  \|,rd     II,     1912.      Under     Inf.    Conv., 

June    19,    1911. 

Sel  ,  .f  I'll  I  ;   tbi  .1 ..  1912,  Hs      T.  I     B 


XVII.— SUGARS ;  STARCHES;   GUMS. 

Man  mi  ;    A    new  variety  of and  a  note  on  the  inciting 

■point  of  dulcitol.     .).    R.    Furlong  and  L.  E.  Campbell. 
Chem.  Soc.  Proc.,  1913,  29,  128. 

A  specimen  of  leaves  and  twigs  partly  covered  with  a  white 
incrustation  ("  manna ")  was  received  recently  at  the 
Imperial  Institute  from  C.  N.  B.  Vcnables,  North 
Western  Rhodesia.  The  plant  was  identified  at  the 
Royal  Botanic  Gardens,  Kew,  as  a  dynrnosporia,  sp.,  pro- 
bably G.  deflcxa,  Spraguo.  The  incrustation  had  a  slightly 
sweet  taste,  and  was  found  to  contain  4-9  per  cent,  of 
moisture,  54  of  dulcitol,  6-4  per  cent,  of  reducing  sugar, 
calculated  as  dextrose,  and  GO  per  cent,  of  sucrose.  The 
melting  point  of  dulcitol  was  found  to  be  183°  (uneorr.) 
and  188°  C.  (corr.).  (Sec  also  J.  Chem.  Soc.,  1912,  101, 
1043.) 

Dite  sugar  industry  in  Bengal.  H.  E.  Annett.  Mem. 
Dept.  Agric,  India.    Chem.   Series,  1913,    2,  281—389. 

Patents. 

Evaporating  and  boiling  apparatus  for  sugar  factories 
and  refineries.  J.  B.  Swaryczewski.  Ger.  Pat.  256,445, 
March  11,  1911. 

The  bottom  of  the  evapor- 
ator is  formed  by  two 
conical  parts,  1,  3,  leaving 
an  annular  opening  for  the 
massecuite.  This  opening 
is  closed  by  a  device  of 
similar  shape  which  can 
be  moved  into  and  out  of 
position  by  a  screw,  8. 
— A.  S. 


[Sugar.]     Crystallising   apparatus.     J.    Heine.     Ger.    Pat. 
257,713,  April  27,  1912. 

Tin:  cylindrical  crystallising  vessel  is  provided  with  a 
stirrer,  and  also  halfway  round  tho  inner  wall  with  a 
helical  guide-plate.  Air  is  blown  in  at  tho  bottom  of  the 
guide-plate,  rises  tbrougb  the  channel  formed  by  the  latter 
and  the  wall  uf  the  vessel,  and,  escaping  at  the  top,  serves 
to  agitate  and,  if  hot  air  be  used,  also  to  warm,  the  contents 
ol  t  he  rea  el.  -A.  S. 


XVIII.— FERMENTATION  INDUSTRIES. 


Yeast  ;  ''In  mislry  of  - 


-.     I.  Nature  of  the  cell  membrane. 
II.  Investigations  of  yeast  protein.    G.  Dreyer.     'A 
Brauw.,  1913,  36,  201—206. 

Tin:  material  of  the  cell  wall  of  yeast  was  obtained  as  a 
light  grey  powder  quite  free  from  nitrogen,  by  allowing 
pressed  bottom-fermentation  yeast  to  undergo  auto- 
digestion  for  8  days  at  40°  C.  in  0*46  per  cent,  acetic  acid, 
and  purifying  the  residue  by  digestion  for  one  day  ui 
A'/2  1  odium  hydroxide  and  subsequent  extraction  with 
alcohol  and  ether.  The  yield  amounted  in  some  1 
19  per  <ent.  of  the  dried  substance  of  the  yeast.  The 
produd  was  boiled  for  half  an  hour  with  3  per  cent,  alkali 
(ep.  Balkowski,  this  J.,  1894,  411)  and  a  quantity  of  v 
gum  was  precipitated  from  the  solution  by  addition  of 
coppei     ulphate.     After  purification,  this  gum  formed  a 
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white  powder,  and  when  hydrolysed  it  yielded  equal 
quantities  of  dextrose  and  rnannose.  It  contained  no 
galactose  and  only  a  trace  (0-35  per  cent.)  of  pentosans. 
The  material  of  the  cell  wall,  thus  freed  from  gum,  Mas 
heated  with  water  under  2 — 2-5  atms.  pressure  for  20 
hours  (cp.  Salkowski,  this  J.,  1895,  370)  and  thereby 
resolved  into  a  soluble  portion  possessing  the  properties 
of  glycogen,  and  an  insoluble  residue  which  when  hydro- 
lysed yielded  dextrose  and  mannose  in  the  proportion 
3 : 2.  This  residue  contained  neither  galactose  nor 
pentosans.  The  author  concludes  that  yeast  membrane 
is  to  be  regarded  as  a  hcmi-cellulose,  and  indeed  as  a  manno- 
dextran  (cp.  Meigen  and  Spreng,  this  J.,  1908,  514).  The 
yeast  gum  obtained  by  boiling  yeast  with  water  or  by  treat- 
ment with  alkalis  is  probably  not  present  in  the  free 
state  in  the  membrane,  for  it  is  readily  soluble  in  water, 
but  is  a  rather  loosely  combined  constituent  of  the  herni- 
cellulose.  The  substance  extracted  from  yeast  membrane 
by  boihng  under  pressure  (Salkowski's  "  erythro-cellu- 
lose  ")  is  probably  not  a  chemically  combined  constituent 
of  the  membrane,  but  is  either  glycogen  or  a  very  similar 
carbohydrate.  During  the  autofermentation  or  auto- 
digestion  of  yeast  it  undergoes  hydrolysis  and  is  therefore 
present  in  only  small  quantities  in  the  cell  membrane 
obtained  by  autodigestion,  whereas  in  freshly  killed,  well- 
nourished  bottom-fermentation  yeast  it  occurs  in  consider- 
able amounts.  By  treatment  of  fresh  pressed  yeast 
with  ammonia,  ammonium  carbonate  or  sodium  hydroxide, 
coagulable  protein,  amounting  in  some  cases  to  12  per 
cent,  of  the  dried  substance  of  the  yeast,  may  be  extracted. 
Such  large  quantities  of  protein  must  come  from  the 
protoplasm  within  the  cells  ;  possibly  certain  parts  of  the 
cell  wall  are  permeable  by  dissolved  protein.  The 
extracted  portion  consists  of  60  per  cent,  albumin  and  40 
per  cent,  globulin. — J.  H.  L. 

Yeasts;  Resistance  of cultivated  at  different  tempera- 
tures, towards  various  antiseptics,  and  the  influence  of 
temperature  during  the  action  of  the  latter.  P.  Lindner 
and  D.  Schmidt.     Woch.  Brau.,  1913,  30,  2G5— 268. 

The  resistance  of  yeast  cultures  grown  in  wort  or  gelatin, 
towards  antiseptics  (mercuric  chloride,  formalin,  "auti- 
formin  ")  varies  according  to  the  temperature  of  cultivation 
(10°,  15°  or  25°  C.) ;  but  the  optimum  temperature  is  not 
the  same  for  all  yeasts.  The  destructive  power  of  the 
disinfectants  studied,  is  practically  the  same  at  10°,  15° 
and  25°  C.  The  antiseptic  power  of  acid  ammonium 
fluoride  diminishes  when  it  is  stored  in  glass  vessels  not 
coated  internally  with  paraffin  wax.— J.  H.  L. 


Invertase  ;  Action  of  ammonia  on 


-.  IV.  T.  Panzer. 
Z.  physioL  Chem.,  1913,  84,  408—416.  (See  this  J., 
1913,  41,  441.) 

Dried  invertase,  under  conditions  similar  to  those  of  the 
earlier  experiments,  absorbs  about  3 — 6  per  cent,  of 
ammonia.  In  a  vacuum  desiccator  over  sulphuric  acid  it 
assumes  again  its  original  weight,  but  shows  a  slight 
permanent  increase  of  nitrogen-content.  The  hydrolyt it- 
power  of  the  enzyme  is  not  affected  by  the  absorption  of 
ammonia,  but  is  somewhat  diminished  by  the  subsequent 
withdrawal  of  the  latter  in  vacuo,  possibly  owing  t«>  some 
kind  of  anhydride-formation.  The  chemical  changes 
which  ammonia  produces  in  invertase  are  probably  not 
altogether  the  same  as  those  produced  in  diastase  (this  J., 
1913,  441.)— J.  H.  L. 

Fermentation   vats;     Yield  \of  alcohol]  in  closed .      E. 

Liihder.     Z.    Spiritusind.,    1913,    36,    213—214. 

Data  are  given  respecting  the  yield  of  spirit  obtained 
from  potatoes  (saccharified  by  oat-malt)  by  fermentation 
in  upright,  closed,  iron  cylindrical  vats,  each  of  3 ITS 
litres  (7ii.->  galls.)  capacity.  The  vats  were  cooled  extern- 
ally by  trickling  water,  but  this  was  n<>t  often  required. 
The  escaping  carbon  dioxide  was  washed  with  water  and 
the  yield  of  alcohol  thereby  increased  by  0-3  0-4  per 
cent.  The  total  yield  corresponded  to  68—69  litres  of 
100  |M-r  cent,  alcohol  |»r  H><»  kilos,  of  stare  h,  OI  6-8  6-9 
gall  i.  per  100  lb   of  starch.— J.  11.  L. 


Beer  ;   Contribution  to  the  study  of  ropy .     E.  Kayser. 

Comptes  rend.,  1913,  156,  1266—1268.     (See  also  Baker 
and  others,  this  J.,  1913,  207.) 

The  author  has  studied  an  organism  isolated  from  a  ropy 
beer  of  Normandy.  The  cells,  which  are  round  and  about 
lip  in  diameter,  occur  singly  and  as  diads  and  tetrads, 
and  form  colonies  yellowish  white  in  colour.  The  organism 
grows  best  between  25°  and  28°  C.  It  is  a  facultative 
anaerobe  and  develops  in  malt  wort,  in  beer  containing  as 
much  as  6  per  cent,  of  alcohol,  in  yeast  water  and  in 
sugared  peptone  broth,  producing  in  all  cases  ropiness 
which  persists  for  a  considerable  time.  It  attacks  sucrose, 
maltose,  dextrose,  laevulose,  galactose,  arabinose,  dextrin 
and  mannitol,  and  readily  absorbs  nitrogenous  nutriment 
in  the  form  of  peptone  or  asparagin.  It  secretes  maltase 
and  produces  inactive  lactic  acid  and  smaller  quantities 
of  volatile  acids  (acetic,  propionic  and  valeric).  Sugar  is 
transformed  almost  completely  into  these  acids.  The 
organism  grows  best  in  worts  which  are  neutral  or  faintly 
alkaline.  Its  development  is  checked  by  the  presence  of 
1  per  cent,  of  lactic  acid,  but  accelerated  by  addition  of 
calcium  sulphate  or  carbonate  or  by  the  presence  of  aerobic 
organisms.  It  is  capable  of  developing  in  liquids  containing 
3  per  cent,  of  alcohol,  which  have  been  treated  with  256 — 
356grms.  of  hops  per  hectolitre.  Although  resembling  in 
some  respects  the  organisms  responsible  for  the  "  graisse  " 
disease  of  wines  and  ciders  (this  J.,  1911,  762),  it 
probably  belongs  to  a  different  group. — J.  H.  L. 

Wine    making;     Use    of   ammonium    salts    in .     R. 

Marcille.     Comptes  rend.,  1913,  156,  1336—1338. 

A  specimen  of  grape  must  containing  total  nitrogen  0T14 
grm.  and  ammonia-nitrogen  0-007  grm.  per  litre  required 
several  weeks  for  conversion  into  wine  when  fermented 
in  the  usual  manner  but  behaved  normally  when  treated 
with  a  small  quantity  (15 — 25  grins,  per  hectolitre)  of  an 
ammonium  salt  (phosphate  or  sulphate)  before  fermenta- 
tion.— A.  S. 

Methyl  alcohol  [in  re-nalured  spirit]  ;    Detection   of . 

P. 'N.  Raikow.     Eighth  Int.  Cong.  Appl.  Chem.,  1912. 
Sect.  IV.  Orig.  Comm,  25,  417—419. 

Two  hundred  c.c.  of  the  spirit  are  acidified  with  phosphoric 
acid  and  fractionated.  The  first  10  c.c.  of  distillate  are 
mixed  with  4  gnus,  of  red  phosphorus  and  then  gradually, 
whilst  heating  under  a  reflux  condenser,  with  25  grms.  of 
iodine.  After  20  mins.  the  mixture  is  fractionated  and 
the  first  5  c.c.  of  distillate  are  distilled  slowly  with  2 — 3 
grms.  of  silver  nitrite  ;  separate  portions  (3—4  drops)  of 
the  distillate  are  now  treated  with  a  few  drops  of  concen- 
trated ammonia  solution  and  a  drop  of  a  concentrated 
solution  of  sodium  nitroprusside  added.  A  blue  coloura- 
tion changing  to  yellow,  but  re-formed  on  addition  of 
another  drop  of  nitroprusside  solution  indicates  the 
presence  of  nitromethane  derived  from  methyl  alcohol  in 
the  original  spirit.  Nitroethane  <_'ives  a  pale  red  coloura- 
tion and  acetone  a  tolerably  intense  violet  changing  to 
reddish  brown. — A.  S. 

Tannic  acid  fermentation.     Knudson.     See  XV. 

Patents. 

Malt,   grain,   and  the   like;    Apparatus  for   roasting . 

W.    N.    Savory,    Oulton    Broad,    Suffolk.     Eng.    Tat. 

9141,  April  18,'  1912. 
The    roasting    drum    rotates    on    hollow    trunnions   in  a 
stationary    casing;     the    trunnions    communicate    with 
tubular  fines  which  pi  ■  through  the  drum  in  a  circuitous 

manner   and  superheated  steam   or  combu-tion   gases   are 

conducted  through  these  flues  and  thence  pass  into  the 
casing  surrounding  the  drum.     A  baffle-plate  in  the  upper 

put   of  the  casing  directs  the  -team   or  gases   downward- 

again   before  they  escape.     The  gases   generated   within 

tie-   drum    pass    through    ports   into   the   Hue-..      Mean-    an 

nr.,\  ided  lor  aampUng  tin-  contents  <>f  the  drum  during  the 
roasting  operation,  and  conical  baffle-  titled  in  the  drum 

prewnt  the  content     ..|  l  he  I  titer  from  piling.— W.   I'.  B. 


ui 
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Malt    liquors:      Prod  in  lion     of  ■ 


■.    A.    C.    Chapman, 
London.     Bog.  Pat.  8991,  April  L6,  1912. 

In  order  to  increase  the  nutritive  valne  of  malt  liquors 
they  are  treated,  at  sunn1  stage  of  manufacture  after  tho 
commencement  of  the  mashing  operation,  with  -  per  cent. 
or  other  suitable  proportion  of  protein  matter  (<.;/., 
Bkimmed  milk  or  products  therefrom)  which  has  been  pre- 
digested  by  a  peptonising  or  pancreatking  ferment,  claim 
i-  also  made  for  a  preliminary  treatment  of  the  protein 
matter,  when  necessary,  by  which  it  is  rendered  soluble 
before  being  peptonised  ;  casein,  for  example,  may  be 
dissolved  by  addition  of  alkalis  or  alkaline  salts.  --.I.  II.  L. 

Wine,     vinegar    and    similar    liquids  ;       Manufacture     of 

a     clarifying     agent    for .     A.     Ornstein,     Vienna. 

Pat.    4597,    [VI'..    22,    1913.     Under    Int.    Conv., 
Feb.  23,  1912. 

The  agent  elaimed  consists  of  soy  beans  from  which  the 
tat   has   been  extraete.l.  —  I.  II.  L. 


Saccharomtt'  r  ;    /'-  /  m>  ntotion 


A.  Eppens.     Fr.  Pat. 


150,697,  Nov.  14,  1912. 
See  Eng.  Pat.  26,696  of  1912  :  this  J.,  1913,  310.— T.  F.  B. 

XIXa.— FOODS. 

Patents. 

Butter  fat;    Process  of  treating and  converting  same 

into  cream.  ■!.  Willmann,  As-ignor  to  Diary  and 
Machinery  Co.,  Derby,  Conn.  U.S.  Pat.  1  ,or>8,.r)08, 
April  8,  1913. 

Butter  i>  melted  and,  while  in  a  fine  state  of  division, 
subjected  to  the  action  of  a  current  of  hot  dry  air; 
the  water  is  thus  removed  and  the  curd  is  separated. 
The  butter  fat  i-  then  mixed  with  milk  and  the  mixturo 
"  homogenized."— \V.  P.  S. 

Milk-tttting      apparatus.       A.      Faitelowitz,      Halensce, 
Germany.     U.S.   Pat.   1,059,289,  April  15,  1913. 

Eng.  Pat.  26.204  of  1910;  this  .(.,  1912,  42.  The 
Bask  to  contain  the  milk  under  test  has  an  elongated 
neck  of  approximately  the  same  diameter  as  the  side 
tube.— T.  V.  I'.. 

Baking-powder.     EL   Jaeoby,   Assignor  to  Diamalt  Akt.- 
Ifnnich,  Germany.     U.S.  Pat.  1,058,980,  April  15, 
1911 

Tn  baking  powder  is  mixed  with  a  per-salt,  especially 
a  pw return tn,  which  on  treatment  with  acid  yields 
a  ga-  i  imtmainf  a. — J.  11.  .1. 

.//.-/  drying  milk,  mint  extract,  and  the  lilt 

liquid*;     Apparatus  for .     J.    <).    A.    Amundsen, 

ranger,  Norway.      Eng.  Pat.  9723,  April  24,  1912. 

ft   i',-    143,067 rf  1912 ;  tk« J.,  1912, 1005.   -T.  F.  B. 

Margarim    and   rimiUu    products;     Manufacture   of 

mul   production   <>f  a   synthetic   agent   /■  therein. 

A.  K.  Wil-on.      Fr.  Pit.   151,136,  Nov.  22,  1912. 

I  ,      Pat  24,060  of  1911  ;  this  J.,  1913.  101.    -T.  F.  B. 

Hwdrogenated   tdibk  j„i   product.     c.S.    Pat.    1,058,738. 

8u  Ml. 


XIXe  -WATER    PURIFICATION  ; 
SANITATION. 

South  Africa* Sheep  Dipt     [Scab.]    Sec  under  V,  p.  580 

Panvn. 


The  tiles  are  placed  on  the  bottom  of  the  bed  in  such  a 
was  that  two  tiles  with  feet  support  between  them  one 
tile  without  feet,  the  respective  grooves  and  ribs  fitting 
into  one  another.  Tho  upper  surfaces  of  tho  tiles  form 
a  continuous  Hat  floor,  and  holes  are  formed  in  each  tile 
for  drainage  purposes. — J.  H.  .1. 

Septic  tank.  G.  R.  Payne  and  S.  Moore,  Assignors  to 
Texarkana  Pipe  Co.,  Tcxarkana,  Tex.  U.S.  Pat. 
1.058,458,  April  8,  1913. 

A  horizontal  cylindrical  casing  composed  of  separate 
eotions,  is  divided  into  compartments  by  baffle-plates 
secured  between  the  adjacent  ends  of  the  sections.  Tho 
battle- plates  are  less  in  height  than  is  the  casing,  s;o  that 
the  liquid  may  How  over  their  upper  edges  from  one 
compartment  to  the  next.  Each  compartment  is  fitted 
with  a  manhole. — W.  P.  S. 

Water  for  plunge,  baths  or  the.  like  ;   Method  of  and  apparatus 

for  tin  treatment  of to  render  it  fit  for  re-use.     F.  C. 

Pulsford,  Leicester.     Eng.  Pat.  16,945,  July  20,  1912. 

A  current  of  air  is  forced  through  the  water,  whilst 
it  is  being  sprayed  into  an  open  tank.  From  the  tank 
tho  water  passes  to  a  filter,  and  thence  through  a  heating 
apparatus.  Reagents  may  be  added  to  the  water  before 
it  enters  the  filter,  and  air  or  carbon  dioxide  under  pressure 
may  also  be  injected  into  the  water. — W.  P.  S. 

Sterilising  wafer  by  means  of  electric  mercury  lamps 
generating    nit ra -violet    and    similar    rays  ;     Device   for 

industrially .     P.    G.    Triquet,    Paris.     Eng.    Pat. 

9314,  April  19,  1912. 

See  Addition  of  May  26,  1912,  to  Fr.  Pat.  434,069  of  1910; 
this  J.,   1912,  948.— T.  F.  B. 

Ronlgen  rays  having  any  desired  degree  of  hardness  which 
can   be   adjusted   at   a   moment's   notice ;     Process   and 

devices   for    producing    in    a    continuous    manner . 

J.  E.  Lilienfeld,  Leipzig,  Germany.     Eng.  Pat.  23,169, 
Oct.  10,  1912.     Under  Int.  Conv.,  Oct.  10,  1911. 

See  Fr.  Pat.  449,305  of  1912  ;  this  J.,  1913,  505.— T.  F.  B. 

Permutil  (a  water-softening  substance  consisting  chiefly 
of  sodium -aluminium  silicates)  ;    Method  for  revivifying 

or  restoring .     G.  Sehweikert  and  A.  Czeczowiczka, 

Vienna.     Eng.  Pat.  23,706,  Oct.  17,  1912. 

See  U.S.  Pat,  1,054,400  of  1913  ;  this  J.,  1913,  377.— T.F.B. 


'.<</-  . 


EL   Ame  .   Bri  hton.     Eng. 
i.   L912. 

IlU    Hh     ■■«   of   two   form     :     one   form    i      B*ds    with    feet 

and  a  projecting  groove  along  each  lide,  the  other  form 

is  without  feet  and   with  a  rib  on  each  «idc  underneath. 


Refuse  ;   Process  for  destroying 


O.  Uhde,  Hamburg, 


Germany.     U.S.  Pat.  1,059,787,  April  22,  1913. 
See  Eng.  Pat.  16.781  of  1911  ;  this  J.,  1912,  352.—  T.  F.  B. 

Sedimentation  tanks  for  treating  seivage.  and  other  foul 
waters.  W.  J.  Dibdin.  Fr.  Pat.  451,167,  Nov.  28, 
1912.     Under  Int.  Conv.,  Dec.  1,  1911. 

Ski.  Eng.  Pat.  26,927  of  1911  ;  this  J.,  1912,  1198.—  T.E.B. 


XX. -ORGANIC  PRODUCTS;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 


Morphmc  and  narcotine  ;  Comparative  solubility  of  — 

acetone,    in      iriilcr,     and     in     ■mixtures     of    the     two. 

Guerin.    J.  Pharm.  Chim.,  1913,  7,  438. 


■  in 

c. 


BolabiOty  at   l.v  v. 

Solvent 

Uorphine  * 

Narcotine 

!'i  in     pei  litre 
L«28 

I  >32 
0*288 

pi  r   litlfi 
41*94 

v .  tone  and  watei  < i 
vol 

i  by 

0-70 

Watei             

n-lil 



•  «  i  .-i  .linn  .   uitli   ]   inol.   H20. 


—A.  8. 
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Morphine  ;    Homologues  of ,  codeine  and  dionine  and 

some  of  their  derivatives.  F.  Ferrein.  Arbeitcn  aus  dem 
Pbarm.  Inst,  del  Univ.  Berlin.  9,  153—171.  Cheni. 
Zentr.,  1913,  1,  1697—1098. 

Xitkocodeine  when  reduced  with  tin  and  glacial  acetic 
acid  yields  acetylaminocodeine,  and  the  latter  when  heated 
with  acetic  anhydride  and  sodium  acetate  yields  diacetyl- 
aminocodcinc,  m.  pt.  118°  C.  Aminocodeine,  melting  at 
224°  C.  with  decomposition,  was  obtained  by  reducing 
nitrocodeine  with  tin  and  25  per  cent,  hydrochloric  acid. 
Ethylmorphine  when  nitrated  in  glacial  acetic  acid  solution 
yielded  the  nitrocompound,  m.  pt.  166° — 167°  C.  Amino- 
ethylmorphine,  m.  pt.  115°  C,  was  obtained  by  reducing 
the  nitro-compound  with  tin  and  hydrochloric  acid.  The 
mono-  and  di-acetylamino-derivatives  of  ethylmorphine 
were  prepared  in  a  similar  way  to  the  corresponding 
codeine  derivatives  ;  the  diaeetylamino-compound  melts 
at  15(5°  C.  The  reactions  of  the  various  compounds  with 
alkaloid  reagents  are  shown  in  the  following  table  : — 


Erdmann  3 

Frohde's 

reagent 

Formalin- 

reagent 

(JO  c.c.  of 

sulphuric  acid 

(0-05  arm. 

It.so,  and 

(6  drops  of  :j;> 

of  molybdic 

10  drops  of  a 

Compound. 

per  cent.  Cfl  -O 

acid  in  10  c.c. 

solution  of  (i 

+    4  c.c.  of 

of  hot  cone. 

drops  of  cone 

cone.  HoS04). 

H..SO4). 

BNOj  in  100 

c.c.  of  water). 

tfitrocodeine  . . 

orange 

orange-red 

orange 

Aminocodeine 

violet 

ruby-red 

pink 

Acetylamino- 

colourless 

green 

greenish- 

codeine 

yellow,    soon 

(hydrochloride) 

disappearing 

Diacetylamino- 

purple 

emerald  green 

faint  greenish- 

codeine 

yellow,    soon 
disappearing 

Nitroethyluior- 

orange,  not 

orange-red 

ruby-red 

phine 

thai  act  eristic 

Aminoethylmor- 

purple-red 

pale  red 

very  faint  red 

phinc 

Acetylamino- 

brownish 

green 

faint  brownish 

ethylniorphino 

(hydrochloride) 

Diaeetylamino- 

faint,  violet , 

green 

fain'  greenish- 

ethylmorphine 

disappearing 

yellow,     soon 

on  stininy 

disappearing 

—A.  S. 

Apomorphine.  I.  Alleged  formation  of  apomorphine  during 
heating  or  storagi  of  solutions  of  morphine.  [Detection  of 
apomorphine.]  M.  Feinberg.  Z.  physiol.  (.'hem.,  1913, 
84,  363—378. 

CONTRARY  to  statements  in  the  literature,  there  is  ni) 
formation  of  apomorphine  when  solutions  of  morphine  or 
its  hydrochloride  arc  boiled  for  a  long  time,  or  arc  left  to 
Btand  for  long  periods  with  or  without  addition  of  nutrient 
liquids.  The  slight  precipitate  which  sometimes  separates 
in  such  cases  consists  of  morphine.  A  new  and  very 
sensitive  test  for  the  detection  of  apomorphine  in  presence 
of  morphine  consists  in  adding  3  drops  of  a  1  per  cent, 
solution  of  potassium  ferricyanide,  and  shaking  with  1  c.c. 
of  benzene.  In  presence  of  apomorphine,  the  benzene 
becomes  coloured  amethyst-violet,  and  on  addition  of  a  few 
drops  of  dilute  sodium  hydroxide  and  renewed  shaking,  the 
colour  changes  to  violet-red  and  on  long  standing,  to  a  tine 
violet.  The  presence  of  morphine  does  not  interfere  with 
this  test,  by  which  apomorphine  may  be  detected  at  a 
concentration  of  only  0003  mgrm.  per  c.c— J.  H.  L. 

Alcohols  of  the  hydroaromatic  and  terpen*  series.  [Pre- 
liminary  vote.)  R.  H.  Pickard,  YV.  Lewcock,  and 
J.  Yates.     Chem.  Soc.  Proa.  1913,  29.  127. 

The  methods  adopted  for  the  isolation  and  purification  of 
the  borneols  and  isoborncols  (Chem.  Soc.  Trans..  1007.  91. 
1973)  and  of  the  menthols  (this  J.,  1912,  157)  have  beer 
applied  to  fcnchyl  alcohol  and  wopulegol.  The  reduction 
of  d-fenchonc  by  means  of  sodium  in  moist  ethereal  solution 
yields  I-fenchyl  alcohol,  very  little  (if  any)  of  the  other 
possible  isomeridc  being  formed.  This  alcohol,  after 
purification  by  moans  of  its  hydrogen  phthalate,  has 
=  —  15-5°.  Tiemann  (Ber.,  1896,  29.  914)  prepared 
wopulcgol  with  [a]D=  — 2-9°  from  the  condensation  pro- 


ducts of  citronellaldehyde.  His  work  has  been  repeated, 
and  from  these  products  one  of  the  theoretically  possible 
z'sopulegols  has  been  isolated  in  a  pure  state.  This  has  a 
specific  rotatory  power  [a]2D°0  =  —  22-2°.  The  application 
of  these  methods  to  the  isolation  in  a  pure  state  of  the 
tertiary  alcohols  has  been  hindered  by  the  difficulty  of 
preparing  their  acid  esters.  It  has,  however,  now  been 
found  that  the  long-continued  action  at  temperatures 
below  100°  C.  of  the  anhydrides  on  an  excess  of  the  alcohols 
gives  good  yields  of  the  desired  acid  esters.  In  this 
manner  optically  inactive  terpineol  has  been  converted 
into  its  esters.  The  hydrogen  phthalate  melts  at  117°  and 
the  hydrogen  succinate  at  45°  C.  whilst  both  esters  form 
crystalline  salts  with  the  commoner  alkaloids. 

Lecithin   of  eggs;    H  ydrogenation   of  the .     Catalytic 

actions  of  eolloided  metals  of  the  platinum  group.      IX. 
C.  Paal  and  H.  Oehmc.     Ber.,  1913,  46,  1297—1304. 

Lecithin  in  alcoholic  solution  was  hydrogenised  in  pre- 
sence of  an  aqueous  solution  of  colloidal  palladium  in  the 
manner  described  previously  (this  J.,  1908.  864,  875  ; 
1909,  611).  and  from  the  reaction  product  hydrolecithin 

was  isolated  in  the  form  of  a  white  micro-crystalline 
powder  insoluble  in  water  and  less  soluble  than  lecithin  in 
organic  solvents  ;  it  is  readily  soluble  in  chloroform  and 
in  warm  carbon  bisulphide  and  benzene.  It  sinters  at 
83° — 84°  C.  and  decomposes  above  150°  C.  On  saponifi- 
cation with  barium  hydroxide  it  yielded  glycerin,  phos- 
phoric acid,  choline,  and  barium  soaps  chiefly  of  stearic 
and  palmitic  acids  but  also  of  an  acid  of  lower  molecular 
weight,  probably  myristic  acid  (or  lauric  or  capric  acid). 
The  fact  that  there  are  at  least  three  different  saturated 
fatty  acids  among  the  products  of  saponification  of  hydro- 
lecithin,  shows  that  the  latter,  and  hence  also  the  original 
lecithin,  is  a  mixture  of  at  least  two  different  compounds. 
The  high  iodine  value  (55-3)  of  the  original  lecithin  indicates 
that  it  contains  an  acid  such  as  linolic  acid  or  linolenic 
acid  in  place  of  or  hi  addition  to  oleic  acid. — A.  S. 

Arsenic  compounds  ;  A  new  class  of  lipoid .     E.  FischeT 

and  0.  Klemperer.     Therap.  d.  Gegenwart,  Jan.  1913. 
Chem.  Zentr.,  1913,  1,  1715—1716. 

Behrnolic  arid,  prepared  from  erucic  acid,  is  heated  with 
arsenic  trichloride  and  the  reaction  product  treated  with 
bases,  whereby  salts  of  chloroarsenobelienolie  arid,  contain- 
ing arsenic  and  chlorine  in  equivalent  proportions,  arc 
obtained.  The  alkali  salts  are  similar  to  soaps.  The 
strontium  salt  ("  Elarson  "),  containing  about  13  per  cent. 
As  and  6  per  cent.  Cl.  is  most  suited  for  medicinal  use  and 
is  of  value  in  eases  where  a  slow  and  gradual  introduction 
of  arsenic  into  the  system  is  needed.  It  is  insoluble  in 
water,  slightly  soluble  in  alcohol,  ether,  and  olive  oil.  and 
is  decomposed  by  cold  dilute  hydrochloric  acid,  especially 
in  presence  of  ether,  with  liberation  of  the  free  acid.  The 
latter  is  a  thick  oil  of  a  faint  brownish-red  colour,  insoluble 
in  water,  easily  soluble  in  alcohol,  ether,  benzene,  and  olive 
oil.  When  heated  with  excess  of  potash,  it  is  decomposed 
with  formation  of  potassium  arscnite. — A.  S. 

Citric  acid  in  citrali*  and  liw<  juict  ;    Spica's  process  for 

the  determination  of .     F.  Scurti  and  G.  Tommassi. 

Ann.  R.  Staz.  Chim.-Agrar.  Sperim.  di  Roma,  1913,  6, 

61—65. 
SPIOA'S  process  (this  J.,  1910.  1331)  is  quite  useless  for  the 
determination  of  citric  acid  in  commercial  calcium  citrate 
and  lime  juice,  for  besides  citric  acid  many  ot  her  BUDSl  anoefl 
(sugars,  starch,  inulin,  cellulose,  wood,  gum  arable,  lactic 
acid,  egg  albumin)  yield  carbon  monoxide  when  head  d 
with  concentrated  sulphuric  acid.-    A.  S. 

Paraldehyde  for  acetaldehyde ;    Testing  of  ■       .    G.   ffeyl. 

Apoth.-Zeit.,  1913.  28.  306—307.     (See  this  •'..  1913, 

307). 
Tin:  German  Pharmacopoeia,  although  allowing  ■«>  much 
.     i  per  cent,  of  acetaldehyde  to  be  present,  states  that 
paraldehyde,  d  sufficiently  pure,  should  not  rive  ■  yellow 
col,, oration  w hen  mixed  with  potassium  hydroxide  solu 
tion,  a  read  ion  which  is  capable  1  f  di  U  cting  as  littk 
0'3  per  cent,  of  aci  taldi  hyde.     A  got  d  sampb  1  f  paraldi 
hyde,  such  as  can  be  met  with  in  eommi  ro  .  should  1 
the  following  test :   lu  c.c  of  a  solution  of  -  •"-  grins.   to 
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100  0.0.  «>f  water  an-  shaken  with  20  drops  of  freshly  pre- 
pared 1  per  cent.  sodium  nitroprusaide  solution  and 
3  drops  ol  piperidine,  when  no  blue  oolouration  should 
appear.  \\  (ten  more  than  0*2  per  cent,  of  acetaldehyde  is 
present,  the  colour  develops.—  P.  Shun. 

Patbkts. 

Trwpamotemea    and    other    pathogenous    micro-organisms; 
rnxiuction  of  preparations  for  giving  immunity  against 

.     E.  Teichmann  and  H.  Braun,  Frankfort-on-the- 

Munc  Germany.     Eng.  Pat.  7909.  April  2,  1012. 

A  vky.v aration  for  giving  immunity  againsi  trypani  somes 
and  the  like  is  made  by  taking  the  Mood  of  an  infected 
animal  when  the  infection  is  at  its  height  and  separating 
the  organisms  from  the  blood  corpuscles  and  scrum.  The 
organisms  arc  dried  at  a  moderate  temperature.  Differ- 
ent methods  of  carrying  this  out  are  described. — F.  Shdn. 

Amylsi  rii  i  ;  Manufacture  ofcklorint  d*<  rivatives  of  the . 

i  Y.  Johnson,  London.  From  Badische  Anilin  and 
8  da  Fabrik,  Ludwigshafen-on-Rhine,  Germany.  Eng. 
Tat.  19.704.  Aug.  29,  1912. 

Chlortnb  derivatives  of  the  amy]  scries  can  be  made  by 
allowing  chlorine  and  trimcthylethylcnc  to  interact  under 
reduced  pressure.  The  products  can  be  used  to  make 
boprene. — F.  Shun. 

Amino\hydr\pxyarylarsinic   acids;     Manufactun    of  deriv- 
atives of .     Farbwerke  vorm.  Meister,  Lucius,  und 

Pruning.      Eng.    Pat.    25,403,    Nov.    0.    1912.      Under 
Int.    Conv.,    Dec.    20,    1911.     Addition    to    Eng.    Pat. 
13.4s:.  ,,f  1910,  dated  June  9,  1909  (see  Or.  Pat.  224,953 
of  1909:    this  J..  1910,  1178). 
The  acidyl  derivatives  of  aminohydroxyarylarsinic  acids, 
in  which  the  acidyl  group  is  attached  cither  to  the  amino 
group  or  to  the  hydroxy!  group,  may  be  converted  into  the 
corresponding  araeno  compounds,  viz.,  the  acidylamino- 
hydroxyaraenobenzenes,  by  treatment  with  strong  reducing 
agents.      The  new  acidyl  compounds  possess  spirillocidal 
properties   similar   to   those   of   tlie    onsubstituted   com- 
pounds, but    hive  the  advantage  over  the  latter  of  being 
soluble  in  dilute  sodium  carbonate  solutions. — T.  F.  B. 

l.Z-Bvtyleneglycol ;      Manufacture     of .     Farbenfabr, 

vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany.  Eng. 
Pat  940,  'an.  13,  1913.  Under  Int.  Conv.,  March  10, 
1012. 
Tut:  reduction  of  crude  aldol  (obtained  by  condensing  an 
aqueous  solution  oi  acetaldehyde)  to  1.3-butyleneglycol 
rnnv  be  advantageously  effected  by  electrolysis,  t.</.,  in 
sulphuric  acid  solution.  The  unchanged  aldehyde  or 
paraldehyde  i,  reduced  to  alcohol,  which  can  be  recovered. 
The  yield  of  butyleneglycol  is  said  to  be  more  than  50  per 
cent,  of  the  aldehyde  used,  whilst  more  than  30  per  cent. 
of  the  aldehyde  i-  recovered  a- alcohol  (compare  U.S.  1'at. 
1,008,333  of  1911  ;   thu  J.,  1011,  1470).— T.  P.  B. 


beriberic ;    Preparation   of .     3.   Tsuzuki,   Tokio, 

Jap.it,.     DJ8.    Pat    1,068,927,    April    15,    1013. 

A  noiraci  mitable  for  the  treatmem  of  beriberi  can  be 
obtained  by  extracting  rice-bran  with  an  organic  alcoholic 
•  •tit  and  purifying  the  extracted  material  from  albu- 
minous impurities. — F.  Shun. 

i.'nu  from  atamamidt  :    Process  for  preparing .     II. 

Immendorff     and      if.      Kap|>cn.      Qer.      Pat      2.~,7.0I2, 

I-       26,    1010. 
A<  D3  -oliitioti-  of  eyanamide  or  of  it-  decompo  ed 

hv  meati-  of  -olid  catalysts,   which  are  preferably  kept 
distributed  through  the  liquid  by  agitation.     M  i      tated 
tlw  area  free  from  dicyanodiamlde  is  produced  (compare 
J..  1012,  261  ;    101$  UJ0).  -T.  I     B. 

//,,    arid:    Process  for  pi  paring    ttii     oi  from 

trirhlorofthylf.ru    or  acfiyUm    tetrachloride.     Kon  ortium 

f.  Elektroohem.  Industrie.     Ger.  Pat.  267,878,  Feb.  22, 

101 

Win',    trichloroethylene    or    acetylene    tetrachloride    i 

heated    with    an    afiueou-    solution    Of    Ittsperwion    of    an 


alkali  or  alkaline-earth  hydroxide,  with  or  without  addition 
of  a  copper  compound  or  other  metallic  compound  with 
catalytic  properties,  a  good  yield  of  the  corresponding 
alkali  or  alkaline-earth  glycollate  is  obtained. — T.  F.  B. 

CC-Dialkylbarbituric  acid.*  containing  unsaturated  hydro- 
carbon radical*  attached  to  nitrogen  ;   Preparation  of . 

E.  Merck.     Ger.  Pat  258,058,  May  20,  1912. 

P>\  heating  the  halogcnides  of  dialkylmalnnic  acids  with 
alkylene-urcas,  derivatives  of  barbituric  acid  are  obtained. 
Thus,  N-mono-  and  NN'-diallylharbituric  acids  are 
obtained  from  dialkylmalonyl  chloride  and  mono-  or 
NN'-diallylurea.  The  products  can  be  converted  into 
the  dialkylbarbituric  acids  by  addition  of  halogen  and  its 
subsequent  replacement  by  hydrogen. — T.  F.  B. 

Bela-gamma-dimethylerythrene  ;  Manufacture  of .  P.  A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  Eng.  Pat  8871,  April  15, 
1912.     Addition  to  Eng.  Pat  13,677,  June  0,  1910. 

See  Addition  of  April  11,  1912,  to  Fr.  Pat  425,582  of 
1911  ;  this  J.,  1912,  1007.— T.  F.  B. 

Lecith-aibumin  compound  and  process  of  making  the  same. 
R.  Adler,  Assignor  to  Naamlooze  Vennootschap  AJge- 
meene  Uitvinding  Exploitatie  Maatschappij,  Amster- 
dam.    U.S.  Pat,  1,057,316,  March  25,  1913. 

.See  Eng.  Pat.  S524  of  1912  ;  this  J.,  1913,  446.— T.  F.  B. 

Calcium  *<ilt  of  acetylsalicylic  acid;  Process  for  the  fur 
motion  of .  Gedeon  Richter,  Budapest,  Austria- 
Hungary.     U.S.  Pat,  1,058,904,  April  15,  1913. 

See  Eng.  Pat.  4986  of  1912;  this  J.,  1912,  844.— T.  F.  B. 

Amino-     and    diaminoketones ;      Process    for    preparing 

aliphatic .     Farbenfabr.  vorm.     F.  Bayer  und  Co. 

Fr.  Pat.  450,543,  Oct.  28,  1912.  Under 'int.  Conv., 
Nov.  10,  1911. 

See  (Jer.  Pat.  254,714  of  1911  ;  this  J.,  1913,  380.— T.  F.  B. 

f3-Methyl-y-hydroxybutyldimethylamine ;     Process  for   pro- 

iln,  ing   .     Farbenfabr.    vorm.    F.    Baver    und    Co. 

Fr.  Pat  451,109,  Nov.  11,  1912.  Under  Int.  Conv., 
Nov.  10,  1911. 

See  Cor.  Pat.  254,713  of  1911  ;  this  J.,  1913,  380.— T.  F.  B. 

Chlorinated   derivatives   of  th<    amyl  sail*;    Process  for 

producing .      Madische    Anilin  und    Soda     Fabrik. 

Fr.  Pat  451,315,  Dec.  3,  1912.  Under  Int.  Conv., 
May    3,    1912. 

See  Eng.  Pat.  19,704  of  1912;    preceding.— T.  P.  B, 

Dialkylaminoformic    esters;     Process  for   producing . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.  Fr.  Pat.  151,596, 
Dec  7,  1912.      Under  Int.' Conv.,  Dee.  14,  1911. 

See  Ger.  Pat  255,942  of  1911  ;  this  J.,  1913,  380.— T.  F.  B. 


XXI.— PHOTOGRAPHIC    MATERIALS    AND 
PROCESSES. 

Patents. 

Toning    photographic    prints  :     Process    of .     IL    M. 

Ward,  Leicester.     Eng.  Pat  8002,  Apiil  3,  L912. 

\     ii.vi-.it  print  or  transparency  is  treated   with  a  copper 
toning  bath  to  convert  the  image  wholly  or  partiall} 
copper  ferrocyanide ;    a   chromate   bleaching  solution  or 
a  chloride,  bromide,  or  iodide  may  be  combined  with  ths 

toning    bath,   Or   the   toned    print   may    be   bleached    by   the 

ii  ii. J  proce  The  bleached  print  i-<  "nulphided  i'> 
,,n\  of  the  known  method*,  and  then  heated  with  a  Holution 
of  a  ferricyanide  containing  ammonium  thiocyanatc  oi 
other  diver  olvent  The  re  tilting  image  con  into  of  i 
mixture  of  coppei   ferrocyanide  and    ilver    ulphide. 

— T.  F.  B. 
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Light-sensitive  layers,  emulsions,  or  plates  for  photographic 
purposes.  R.  Fischer,  Steglitz,  Germany.  Eng.  Pat. 
15,054,  June  27,  1912. 

Ik  order  to  make  photographic  plates,  etc.,  which  will 
furnish  equally  good  results  with  subjects  of  widely 
differing  contrasts,  the  sensitive  surface  is  composed  of  a 
mixture  of  two  emulsions,  one  of  which  is  suitable  for 
subjects  of  strong  contrasts  and  the  other  for  "  flat  " 
subjects.  For  example,  an  emulsion  which  "  works  hard  " 
and  is  sensitive  to  blue  may  be  combined  with  a  "soft" 
emulsion  sensitive  to  green  ;  by  using  a  suitable  light- 
filter,  the  desired  result  may  be  produced. — T.  F.  B. 

Photographs  in  natural  colours  ;    Process  of  making 


R.   Fischer,   Steglitz,   Germany.     U.S.    Pat.    1,055,155, 
March  4,  1913. 

See  Ger.  Pat.  253,335  of  1912  ;  this  J.,  1913,  45.— T.  F.  B. 

Colour  photography.     A.  Hamburger,  London.     U.S.  Pat. 
1,059,867,  April  22,  1913. 

SEEEng.  Pat.  20,880  of  1911  ;  this  J.,  1912,  1054.— T.  F.B. 


Photography  in  colours  ;  Process  of  ■ 


-.  J.  B.  Tauleigne, 
Pontigny,  and  E.  Mazo,  Paris.  U.S..  Pat.  1,059,917, 
April  22,  1913. 

See  Fr.  Pat.  420,584  of  1909  ;  this  J.,  1911,  308.— T.  F.  B. 


XXIL— EXPLOSIVES  ;    MATCHES. 

Explosives  in  Coal  Mines  Order  of  March  31,  1913.  Coal 
Mines  Act.  Statutory  Rules  and  Orders,  1913.  No. 
359. 

The  following  explosives  have  passed  the  new  test  (Home 
Office  Memorandum  of  May  1912).  In  each  instance, 
under  the  heading  "  maximum  charge  "  is  given  the  number 
of  ounces  which  must  not  be  exceeded  in  any  one  shot 
hole,  and,  under  the  heading  "  ballistic  pendulum,'"  is 
given  the  swing  in  inches  as  the  result  of  firing  4  oz.  of  the 
explosive,  tamped,  in  a  mortar.  A  similar  weight  of 
gelignite  containing  60  per  cent,  of  nitroglycerin,  fired  in 
the  same  manner  gives  a  swing  of  3-27  in.  Ammonite  No. 
2  : — Ammonium  nitrate  (71 — 75  parts),  potassium  nitrate 
(16 — 18),  dinitronaphthalene  (2 — 3),  sodium  chloride  (7 — 
8),  and  moisture  (0 — 1  part).  Not  less  than  a  No.  6 
detonator  to  be  used.  Maximum  charge  10  oz.  Ballistic 
pendulum  1-99  in.  Bellite  No.  2: — Ammonium  nitrate 
(59-5 — 62-5  parts),  dinitrobenzene  (11 — 13),  sodium 
chloride  (25-5— 28-5),  and  moisture  (0—0-15  part).  Not 
less  than  a  No.  7  detonator  to  be  used.  Maximum  charge 
32  oz.  Ballistic  pendulum  2-42  in.  Bellite  No.  4  : — 
Ammonium  nitrate  (67 — 70  parts),  dinitrobenzene  (12 — 
14),  sodium  chloride  (17 — 19),  and  moisture  (0 — 1-5  part). 
Not  less  than  a  No.  7  detonator  to  be  used.  Maximum 
charge  12  oz.  Ballistic  pendulum  2-72  in.  Cambrite  : — 
Nitroglycerin  (22 — 24  parts),  barium  nitrate  (3 — 4-5), 
potassium  nitrate  (26 — 29),  woodmeal  (32—35),  calcium 
carbonate  (0 — 0-5),  ammonium  oxalate  (7 — 9),  and 
moisture  (3-5 — 6  parts).  Not  less  than  No.  6  detonator 
to  be  used.  Maximum  charge  30  oz.  Ballistic  pendulum 
1-98  in.  Dreadnought  : — Ammonium  nitrate  (73 — 77 
parts),  sodium  nitiato  (14 — 17),  ammonium  chloride 
(4—0).  trinitrotoluene  (3—5),  "red  oil"  (0—01),  and 
moisture  (0 — 1  part).  Not  less  than  a  No.  7  detonator 
to  be  used.  Maximum  charge  32  oz.  Ballistic  pendulum 
2-05  in.  Dynobel : — Nitroglycerin  (31-5 — 33-5  parts), 
nitrocotton  (0-5 — 1),  potassium  perchlorate  (26 — 28), 
woodmeal  (8-5 — 10-5),  ammonium  oxalate  (28-5 — 30-5), 
and  moisture  (0 — 1-5  parts).  Not  less  than  a  No.  6 
detonator  to  be  used.  Maximum  charge  22  oz.  Ballistic 
pendulum  2-61  in.  Essex  Powder  : — Nitroglycerin  (22 — 
24  parts),  nitrocotton  (0-5 — 1-5),  potassium  nitrate  (33 — 
35),  wheat  flour  (32 — 35),  ammonium  chloride  (5 — 7),  and 
moisture  (2—5  parts).  Not  less  than  a  No.  6  detonator 
to  be  used.  Maximum  charge  38  oz.  Ballistic  pendulum 
2- 17  in.  Haylite  No.  1  .-— Nitroglycerin  (25—27  parts), 
nitrocotton  (0-5— 1-5),  woodmeal  (12—14),  potassium 
nitrate  (19—21),    barium   nitrate  (19—21),   mineral   jelly 


(6 — 8),  ammonium  oxalate  (10 — 12),  and  moisture  (0-5 — 
2-5  parts).  Not  less  than  a  No.  6  detonator  to  be  used. 
Maximum  charge  10  oz.  Ballistic  pendulum  2- 18  in. 
Kentite  : — Ammonium  nitrate  (32-5 — 35-5  parts),  potas- 
sium nitrate  (32 — 35),  ammonium  chloride  (16—18), 
trinitrotoluene  (14 — 16),  and  moisture  (0 — 2  parts).  Not 
less  than  a  No.  6  detonator  to  be  used.  Maximum  charge 
18  oz.  Ballistic  pendulum  2-64  in.  Melting  Powder: — 
Nitroglycerin  (4 — 6  parts),  trinitrotoluene  (5 — 7), 
ammonium  nitrate  (51 — 55),  sodium  nitrate  (11 — 13), 
woodmeal  (3 — 5),  ammonium  oxalate  (18 — 2U),  and 
moisture  (0 — 2  parts).  Not  less  than  a  No.  6  detonator 
to  be  used.  Maximum  charge  12  oz.  Ballistic  pendulum 
2-62  in.  Neonal : — Nitroglycerin  (20 — 22  parts),  nitro- 
cotton (0-5 — 1-5),  trinitrotoluene  and  dinitrotoluene 
(0 — 0-4),  woodmeal  (14 — 16),  potassium  perchlorate  (36 — 
38),  ammonium  oxalate  (24 — 26),  and  moisture  (0 — 2 
parts).  Not  less  than  a  No.  6  detonator  to  be  used. 
Maximum  charge  16  oz.  Ballistic  pendulum  2-56  in. 
Nitro-Densite  : — Nitroglvcerin  (17 — 19  parts),  barium 
nitrate  (24—26),  woodmeal  (4—6),  starch  (24—27),  French 
chalk  (22 — 24),  and  moisture  (2 — 5  parts).  Not  less  than 
a  No.  6  detonator  to  be  used.  Maximum  charge  28  oz. 
Ballistic  pendulum  1*47  in.  Pit-ife  No.  2: — Nitro- 
glycerin (23 — 25  parts),  potassium  nitrate  (28 — 31),  wood- 
meal (33 — 36),  ammonium  oxalate  (7 — 9),  and  moisture 
(2-5—5  parts).  Not  less  than  a  No.  6  detonator  to  be  used . 
Maximum  charge  32  oz.  Ballistic  pendulum  2- 15  in. 
Stanford  Powder  : — Ammonium  nitrate  (68 — 72  parts), 
sodium  nitrate  (21 — 23),  trinitronaphthalene  (3 — 4), 
ammonium  chloride  (3-5— 4-5),  and  moisture  (0 — 1  part). 
Not  less  than  a  No.  6  detonator  to  be  used.  Maximum 
charge  12  oz.  Ballistic  pendulum  2-12  in.  Super-Excel- 
lite  : — Nitroglycerin  (3-5 — 5  parts),  ammonium  nitrate 
(73-5 — 77),  potassium  nitrate  (6-5 — 8),  woodmeal  (2 — 4), 
ammonium  oxalate  (9—11),  and  moisture  (0 — 1-5  part). 
Not  less  than  a  No.  7  detonator  to  be  used.  Maximum 
charge  10  oz.  Ballistic  pendulum  2-74  in.  Superile  : — 
Nitroglvcerin  (3-5 — 4-5  parts),  ammonium  nitrate  (80 — 
84),  potassium  nitrate  (9 — 11),  starch  (2 — 5),  and  moisture 
(0 — 2  parts).  Not  less  than  a  No.  7  detonator  to  be  used. 
Maximum  charge  10  oz.  Ballistic  pendulum  2-53  in. 
Super-Kolax  : — Nitroglycerin  (24-5 — 26-5  parts),  potassium 
nitrate  (24-5 — 26-5),  barium  nitrate  (4 — 6),  ammonium 
oxalate  (6—8),  woodmeal  (26—28),  starch  (6—8).  and 
moisture  (2 — 4  parts).  Not  less  than  a  No.  6  detonator 
to  be  used.  Maximum  charge  30  oz.  Ballistic  pendulum 
210  in.  Syndite  : — Nitroglycerin  (10 — 12  parts),  collodion 
cotton  (0-1 — 0-3),  glycerin  (2—5),  starch  (2—5),  ammonium 
nitrate  (45 — 49),  sodium  nitrate  (7 — 9),  sodium  chloride 
(26—28),  and  moisture  (0—2  parts).  Not  less  than  a 
No.  7  detonator  to  be  used.  Maximum  charge  40  oz. 
Ballistic  pendulum  2-22  in.  Uplees  Powder  .—Ammonium 
nitrate  (62 — 65  parts),  trinitrotoluene  (4 — 6),  ammonium 
chloride  (13—15),  sodium  nitrate  (12-5— 14-5),  >tarch 
(2—4),  and  moisture  (0—1-5  parts).  Not  less  than  a 
No.  7  detonator  to  be  used.  Maximum  charge  16  oz. 
Ballistic  pendulum  2-64  in.  Westfalit,  No.  3  .—Ammonium 
nitrate  (58 — 61  parts),  potassium  nitrate  (13—15),  am- 
monium chloride  (20—22),  trinitrotoluene  (4—6),  and 
moisture  (0 — 1  part).  Not  less  than  a  No.  6  detonator 
to  be  used.  Maximum  charge  12  oz.  Ballistic  pendulum 
2-55  in.— G.  W.  McD. 


Explosion  of  nitroglycerin  :  Circumstniici  a  attending  am 


which  occurred  in  the  Final  Washing  lions,  <,f  tin  factory 
of  the  Explosives  and  Chemical  Products.  Ltd..  at  Bramble 
Island,    Essex,    on    the    Ulh    March.     1913.      Maj< 
Coningham,  H.M.  Inspector  of  Explosives.     [Od.  <>700.| 
As  the  result  of  this  explosion  one  workman   win   killed. 

The  building  contained  120  lb.  of  nitroglycerin  in  the  final 
washing  tank,  and  232  lb.  of  nitroglycerin  in  thn 
At  the  position  when-  the  final  washing  tank  Btood  ■  crater 
was  formed  12  ft.  by  7  ft.  by  3  ft.  deep,  and  another  1 1  ft. 
6  in,  in  diameter  and  7  ft.  deep  w,li,h  corresponded  with 
the  position  of  the  three  boxes.  The  washing  tank  « 
lead,  4  ft.  2  in.  in  diameter.  The  arrangemenl  for  running 
the  nitroglycerin  from  the  washing  tank  to  the  filter  con- 
sisted of  aii  outlet  pipe  of  lead,  over  which  was  fixed  ■  soft 
rubber  pipe.     The  other  end  of  this  rabbet  pipe,  whan  nut 
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in  use,  was  kept  closed  by  being  slipped  over  a  lead  plug 
provided  with  a  central  air  hole,  through  which  compressed 
air  was  passed  while  the  nitroglycerin  was  being  washed, 
the  object  Ix-imi  to  keep  the  nitroglycerin  out  of  the  rubber 
tube  whilst  thi>  operation  was  in  progress.  When  the  air 
>ot  being  passed  through  the  air  hole  in  the  plug  the 
level  of  the  nitroglycerin  in  the  bend  of  the  rubber  pipe 
would  be  the  same  as  that  of  the  nitroglycerin  in  the 
washing  tank.  The  nitroglycerin  in  the  final  washing  tank 
was  in  the  frozen  state,  ami  had  a  layer  of  from  10  to  12  in. 
of  cold  water  on  top  of  it.  The  nitroglycerin  in  the  three 
boxes  w  i-  in  the  liquid  state.  .Major  I'oningham  considers 
that  the  explosion  occurred  at  the  final  washing  tank, 
where  the  workman  was  almost  certainly  engaged  in  thaw- 
ing the  nitroglycerin.  The  explosion  was  probably  caused 
by  the  breaking  of  crystals  of  frozen  nitroglycerin  in  the 
bend  of  the  nitroglycerin  pipe  or  at  the  plug,  possibly 
owinEr  to  the  workmen  straightening  out  the  pipe  to  place 
it-  end  in  the  filter,  or  squeezing  the  pipe  unduly  hard  at  the 
bend  in  order  to  feel  if  the  nitroglycerin  was  frozen.  In  order 
to  prevent  a  further  accident  of  a  similar  nature  it  is  recom- 
mended that  in  the  event  of  nitroglycerin  being  frozen  in 
tho  washing  tank,  after  thawing  it.  special  care  should  also 
be  taken  to  thaw  any  nitroglycerin  in  the  rubber  pipe  by 
applying  to  it  thick  cloths  wrung  out  of  warm  water. 

— G.  W.  McD. 

Bxploaitx  -  ;    Use  of  tin  ballistic  mortar  for  determining  the 

ftrength    of .     A.    M.    Comev   and    F.    B.    Holmes. 

ghth    Int.    Cone.    Appl.    Chem.,    1912.     Sect.    Illb. 
ore.  Conun.,  25.  209—215. 

Irregular  results  obtained  with  the  ballistic  mortar  were 
found  to  be  due  largely  to  the  effect  of  the  residue 
left  from  one  test  on  the  recoil  produced  in  succeeding 
tests.  Blasting  gelatin  when  fired  leaves  practically  no 
residue  and  cleans  the  mortar  more  efficiently  than  can 
be  done  by  mechanical  means,  and  the  authors  have  been 
able  to  obtain  concordant  results  in  successive  tests  on  the 
same  explosive  by  firing  two  shots  of  blasting  gelatin 
before  each  shot  of  the  explosive  being  tested  or  of  the 
standard  explosive. — A.  S. 

K r plosives  ;    Methods  for  the  determination  of  the  effective 

ngfk  of  high .     A.  M.  Comey  and  F.  B.  Holmes. 

Eighth    Int.    Cong.    Appl.    Chem.,    1912.     Sect.    Illb. 
..  Conun.,  25,  217—23:5. 

For  determining  the  strength  of  explosives  the  ballistic 
mortar  (see  preceding  abstract)  is  more  convenient  than 
the  Trauzl  block  and  gives  more  concordant  results  in 
duplicate  determinations.  The  Trauzl  block,  moreover, 
do<--  riot  -how  the  relative  strengths  of  explosives  of  differ- 
ent type-,  m  the  results  are  dependent  to  some  extent  upon 
the  velocity  of  detonation  as  well  as  upon  the  strength. 
The  "  Druchmesser "  test,  although  more  expensive  and 
giving  less  concordant  results  in  duplicate  determinations 
than  the  balli-tic  mortar  and  the  Trauzl  block,  is  of  value 
it  i-  the  only  test  in  which  the  actual  pressure 
developed  is  determined  directly.— A.  S. 

Inflammabilitji   of  powders;    Apparatus  for   determining 

.     N.  L.  Hansen.    /   gee.  Bchiese-  and  Spreng- 

ru..   1913,  9.   166     167. 

I  made  of  a  htfilex  pendulum  2  :;.">  m.  long  with  a  bob 

weighing  i  kilo  .  carrying  at  its  lowest  point  a  fine  needle, 
on  which  i-  fixed  the  Sake  or  grain  of  powder  to  be  tested. 

At  the  lowest   point   of  -wing  the  needle  p;i--c     through  a 

Hansen  flame  (0-98  em.  long).    The  pendulum  a  drawn 

back  to  ■  certain   di  '  nd    on    relefl  ing  it,  the  L'rain 

of  powder  on  the  needle  passei  through  the  flame.     Ten 

experiment-  arc  made  at  each  distance,  beginning  at   1  (in., 

and  the  greatest  distance  at   which  all  the  ten  samples 

iimite  and  the  b  at   which  none  will  ignite  .,,, 

determined.     The  relath  nred   by 

the  total  Dumber  of  ru'ted  from   l  cm. 

point  at  which  none  ignite.     <;.  \V.  McD. 

(risulphidi   and  a   new  phosphonu   <•"/ 

■  d     P4  -  <>.      -"  ■  V  and  Friederici.     Set   VII 


Patents. 

Signal-fusee  ;    Time-burning   railway .     L.   S.    Ross, 

Newtonville.  Mass.     U.S.  Pat.  1,059,214.  April  15,  1913. 

Suli'HUR,  perchlorate,  a  metallic  nitrate  (or  a  salt  pro- 
ducing a  coloured  flame  on  ignition)  and  carbonaceous 
matter  devoid  of  oxygen  (e.g.,  a  hydrocarbon  or  a  mixture 
of  carbon  and  a  hydrocarbon),  are  mixed  in  suitable  pro- 
portions to  produce  a  fusee  which  will  burn  brilliantly  and 
without  incandescence  within  a  fixed  limit  of  time,  and  is 
not  liable  to  spontaneous  ignition. — C.  A.  M. 

Signal-fusee;    Time   hunting   railway 


-.  L.  S.  Ross, 
Newtonville,  Mass.  U.S.  Pats.,  1,059,767  and  1,059,768, 
April  22,   1913. 

(1).  A  mixture  of  a  metallic  nitrate,  carbonaceous  material, 
sulphur,  perchlorate  and  strontium  peroxide.  (2).  Potas- 
sium chlorate  is  added  to  the  above  composition,  in  an 
amount  at  least  equalling  the  potassium  perchlorate 
present.— G.  W.  McD. 

Liquefying  solid  nitro  bodies  or  other  chemical  substances  ; 

Apparatus  for .     H.    G.    C.    Fairweather,    London. 

From      Deutsche     Sprengstoff     Act.-Ges.,      Hamburg, 
Germany.     Eng.  Pat.  9586,  April  23,  1912. 

SEEGer.Pat.249,978ofl912:this.J.,  1912, 1009.— T.  F.  B. 

Explosive.  S.  A.  G.  Nauckhoff,  Vinterviken,  Assignor  to 
Nitroglycerin  Aktiebolaget,  Stockholm,  Sweden.  U.S. 
Pat,   1,058,891,  April  15,   1913. 

See  Fr.  Pat.  422,727  of  1910 ;  this  J.,  1911.  573.— T.  F.  B. 

Mine  poivder.  R.  Ponnay  and  J.  F.  Hubbard.  Fr.  Pat. 
451,559,  Dec.  6,  1912.  Under  Int.  Conv.,  Feb.  16, 
1912. 

See  U.S.  Pat.  1,033,927  of  1912  ;  this  J.,  1912,  798.— T.F.B. 


XXIII.— ANALYTICAL  PROCESSES. 

Nitrogen    [in    gaseous    mixtures] ;     Direct    determination 

of  elementary with  the.  help  of  commercial  calcium 

carbide.     B.  Natus.     Z.  anal.  Chem.,  1913,  52,  265— 292. 

The  nitrogen  is  absorbed  by  contact  with  a  finely  powdered 
mixture  of  calcium  carbide  with  one-tenth  of  its  weight 
of  fused  calcium  chloride,  at  900°— 1000°  C,  and  the 
product  is  then  treated  by  Wilfarth's  modification  of 
Kjeldahl's  method  (in  which  the  substance  is  heated  with 
a  mixture  of  concentrated  and  fuming  sulphuric  acids 
and  a  drop  of  mercury).  A  known  weight  of  the  carbide 
mixture  (previously  heated  in  a  current  of  hydrogen,  to 
remove  volatile  impurities)  is  introduced  into  a  porcelain 
boat  within  a  porcelain  tube  which  is  connected  at  either 
end  with  gas  burettes;  the  apparatus  is  filled  with  pure 
dry  hydrogen  and  then  the  carbide  is  heated  and  the  gas 
to  be  absorbed  introduced,  the  absorption  being  completed 
by  slowly  passing  the  gaseous  residue  twice  backwards 
and  forwards  through  the  tube.  The  absorption  product, 
after  cooling,  is  transferred  to  the  decomposition  flask 
and  at  once  moistened  with  sulphuric  acid  (not  water): 
decomposition  is  complete  in  about  an  hour  with  Wilfarth's 
mixture,  and  the  cool  diluted  liquid  is  rendered 
alkaline,  t  rented  quickly  with  potassium  sulphide  solution, 
and  distilled  in  the  presence  of  zinc  dust.  The  average 
loss  of  nitrogen  in  the;  process  (with  water  in  the  gas 
bun  tie,)  i.-  I  <t  per  cent,  (maximum  3-6)  or,  with  dry 
gas  contained  over  mercury,  0-75  per  cent,  (maximum 
II).      F.   Sons. 

Copper;     Electrolytic    determination    of in    solution* 

containing  nitric  acid.     E.  Gilchrist  and  A,  C.  dimming. 
Faraday  Boo.,  May  7,  1913.    [Advance  proof.] 

Tiik  authors  confirm  Stansbie's  statement  (this  J.,  1912, 
1132)    that    the    failure    to   deposit    all    the    copper   in    t ':' 

■  lectrolysia  of  nitric  acid  solutions  is  due  to  tin-  formation 
of  nitrous  acid.  The  deposition  can  be  made  complete 
using  stationary  electrodes,  and  an  electrolyte  containing 

ID  e.c.   of  strong  nitric  acid    per    100  c.c.   of  electro! 
if  about   2  L'nris.  of  una  be  added  towards  tin-  end  of  the 

electrolysis.     W.  11   I'. 
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Electroanalysis  of  copper,  antimony,  bismuth  and  tin 
with  acidified  chloride  electrolytes.  E.  P.  Schoch  and 
D.  J.  Brown.  Trans.  Amer.  Electrochem.  Soc,  1912, 
22,  265—275. 

The  metals  mentioned  can  be  deposited  from  hydrochloric 
acid  solutions  completely  and  rapidly  in  the  presence 
of  a  suitable  reducing  agent.  For  tin  the  best  agents 
are  hydroxylamine  hydrochloride  and  oxalic  acid  and  a 
conveniently  rapid  method  consists  in  depositing  the 
main  quantity  of  tin  without  any  reducer  at  a  temperature 
up  to  70°  C.  with  rapid  stirring.  Then  ammonium 
oxalate  and  oxalic  acid  are  added  and  the  reduction 
completed.  In  this  way  the  deposition  can  be  completed 
in  about  90  mins.  Copper  can  be  deposited  completely 
from  a  solution  of  cupric  chloride  in  hydrochloric  acid  in 
presence  of  hydroxylamine  hydrochloride  or  formaldehyde. 
To  get  the  metal  in  a  good  form  the  cathode  potential 
must  not  be  higher  than  — 0-60  volt  against  a  calomel 
electrode.  It  is  easy  to  see  when  this  potential  is  being 
exceeded  as  hydrogen  is  evolved  under  such  conditions. 
If  the  difference  of  potential  against  the  normal  electrode 
is  kept  down  to  —0-40  volt  the  copper  can  be  readily 
separated  from  tin  and  all  other  metals  more  positive 
than  tin  which  are  not  deposited  under  these  conditions. 
In  the  determination  of  antimony  it  is  necessary  to  avoid 
the  loss  of  volatile  antimony  hydride  or  pent  a  chloride, 
and  at  the  same  time  to  work  above  50°  C,  so  as  to  avoid 
the  deposition  of  impure  "  explosive  "  antimony.  The 
cathode  potential  suitable  for  the  analysis  is  — 0-40  volt 
against  the  normal  electrode.  The  reducing  agent  used  is 
hydroxylamine  hydrochloride.  In  the  case  of  bismuth 
the  earlier  portions  of  the  deposit  are  obtained  with  a 
cathode  potential  of  — 0-25  volt  and  the  voltage  is  then 
raised  gradually  to  — 0-60.  Otherwise  the  determination 
is  similar  to  that  of  antimony. — W.  H.  P. 

Phosphoric  acid;    Separation  of by  means  of  stannic 

acid  in  qualitative  analysis.     W.  Mecklenburg.     Z.  anal. 
Chem.,  1913,  52,  293—298. 

The  stannic  acid  is  preferably  used  in  the  form  of  a  jelly 
containing  about  10  per  cent.  Sn02,  which  is  prepared 
by  dissolving  tin  in  nitric  acid  at  0°  C,  pouring  the 
resulting  colloidal  solution  into  a  large  volume  of  water, 
and  filtering  and  washing  the  precipitate  obtained.  The 
phosphate  solution,  which  should  be  as  free  as  possible  from 
hydrochloric  acid  and  contain  about  15  c.c.  of  concentrated 
nitric  acid  per  100  c.c,  is  vigorously  boiled  for  about 
15  minutes  with  1 — 2  tabkspoonfuls  of  the  jelly,  and  the 
mixture  is  then  filtered  and  the  filtrate  treated  in  the 
ordinary  way  for  the  detection  of  the  metals  present, 
iron  and  titanium  being  detected  in  the  residue.  A 
second  treatment  with  stannic  acid  may  be  necessary 
to  remove  all  the  phosphoric  acid. — F.  Sodn. 

Tungsten  and  molybdenum;    Sensitive  reaction  of 


-  in 
presence  of  a  mixture  of  potassium  iodide  and  mercurous 
nitrate.  E.  Pozzi-Escot.  Bull.  Soc.  Chim.,  1913,  13, 
402-403. 

The  reaction  described  by  E.  Kafka  (this  J.,  1912,  664) 
gives  good  results  in  the  case  of  tungsten  ;  it  is  quite 
useless  for  the  detection  of  molybdenum,  however,  since 
it  is  not  sensitive  and  the  blue  colour  obtained  is  very 
pale  and  transient.  Further,  contrary  to  Kafka's 
assumption,  the  reaction  depends  on  the  reducing  power 
of  metallic  mercury  and  not  on  that  of  hydriodic  acid. 
If  a  solution  of  a  trace  of  sodium  tungstate  in  concentrated 
hydrochloric  acid  is  treated  with  a  globule  of  mercury, 
the  blue  colour  is  at  once  developed  ;  the  colour  disappears 
in  the  course  of  a  few  minutes  owing  to  further  reduction. 

— L.  E. 

Mercury  from  bismuth;    New   method  for   tin    analytical 

and  quantitative  separation  of .     A.  P.  Castanan  s. 

Eighth  Int.  Cong.  Appl.  Chem.,  1912.     Sect.  I.     Orig. 
Comm.,  25,  39—40. 

Thjb  solution,  containing  not  much  more  than  01  per  cent. 
Hg,  is  acidified  with  nitric  acid  of  sp.  gr.  1-42  (5  c.c.  per 
100  c.c.  of  solution),  heated  to  60°  C.,  excess  of  a  10  per 
03Pt.  solution  of  ammonium  carbonate  containing  1  per 
cent,  of  ammonia  added,  and  the  whole  heated  to  80°  V. 


The  mercury  remains  in  solution  and  the  precipitate  of 
basic  nitrate  and  carbonate  of  bismuth  is  collected  in  a 
Gooch  crucible,  washed  with  a  1  per  cent,  solution  of 
ammonia  (sp.  gr.  0-90),  and  ignited  to  the  sesquioxide. 
If  chlorides  be  present  in  the  original  solution,  the 
precipitate  must  be  dissolved  in  dilute  nitric  acid, 
evaporated  several  times  with  concentrated  nitric  acid 
to  convert  the  bismuth  oxychloride  into  nitrate,  and  the 
bismuth  re-precipitated  with  ammonium  carbonate  or 
phosphate.     The  mercury  is  determined  as  sulphide. 

— A.  S. 

Titration  of  sulphurous   acid  and  of  sulphurous   acid  in 
presence   of  thiosulphuric    acid.     Bosshard    and    Grob 
See  VII. 

lodomctric    determination    of    pcrsulphuric    acid.     Midler 

See  VII. 

Colour  reaction  for   the   detection   of  thiosulphates.     Pozzi- 
Escot.     See  VII. 

Determination  of  oxygen  in  iron  and  steel  by  reduction 
in  an  electric  vacuum  furnace.  Walker  and  Patrick. 
See  X. 

Determination  of  phosphorus  [in  iron  and  steel].    Ridsdale. 

See  X. 

Determination  of  manganese  in  cast  iron  and  steel  by  Von 
K Hone's  process.     Huybrechts  and  Joassart.     See  X. 

Proposed  standard   method  for  the  determination   of  zinc. 
Breyer.     See  X. 

Determination    of    nickel    and    cobalt.     Hallett.     See    X. 

Distinctive   reactions     of    ox-foot     and    sheeps'-foot    oils. 
Chercheffsky.     See  XII. 

Detection  of  adulteration  of  China  wood  oil.     Potsdamer. 

See  XII. 

Examination  of  lubricating  oils  for  the  cylinders  of  steam 
engines.     Cormorant.     See  XII. 

Detection  of  methyl  alcohol  [in  renatured  spirit].     Raikow. 
See  XVIII. 

Homologues  of  morphine,  codeine  and  dioninc,  and  some  of 
their  derivatives.     Ferrein.     See  XX. 

Alleged  formation  of  apomorphine  during  heating  or  storage 
of  solutions  of  morphine.  [Detection  of  apomorphine.] 
Feinberg.     See  XX. 

Spira's  process  for  the  determination  of  citric  acid  in  citrates 
and  lime  juice.     Scurti  and  Tommassi.     See  XX. 

Testing   acetaldchyde  for   paraldehyde.     Heyl.     See    XX. 

Patents. 

Analysis  and  indication  of  gases  ;  Apparatus  for  the  con- 
tinuous and  automatic .     P.  R.  Boulton.  Birmingham. 

Eng.  Pat.  5601,  Mar.  6,  1912. 

The  apparatus  is  intended  more  particularly  for  indicating 
or  recording  the   percentage   of  carbon   dioxide   in    flue 
gases,  and  comprises  an  absorption   chamber  connected 
between  two  gas  i  hambers  <>f  equal  capacity  provided  with 
inlet  and  outlet  valves.     The  valves  arc  worked  bo  that 
first  of  all  the  flue  or  chimney  ia  placed  in  communication 
with  the  first  chamber  which  is  at  that  time  cut   ofl  from 
the  absorption  chamber,  while  the  other  chamber  is  also 
cut  off  from  the  absorption  chamber  and   is  placed   in 
communication  with  an  exhauster,  so  thai   a  differei 
in  pressure  in  the  two  chambers  is  established.     The  Hue 
and  the  exhauster  are  then  cut  off,  and  the  two  ohaml 
are  opened  to  the  absorption  ohamber.     The  extent   to 
which  the  pressure  falls  below  the  mean  of  the  pn 
in  the  two  chambers  is  a  measure  of  the  percentagi  oi 
absorbed.     By  means  of  a  specially  arranged  combination 
, .  bells  sealed  in  tanks  and  free  to  rise  or  fall  according 
to  the  preesun  b  above  and  I"  lo*  th<  m,  the  pn  bsuti  difl 
enoe  referred  to  above  is  indicated  directly  bj  a  | 

— A.  T.  L. 
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[Laboratory]    t'aitrifii<i<il    machines.     L.    Deraud    ami    Q, 
Kivat.     Ft.  Pat.  149,686,  Oot  21,  1912. 

Thk  tubes  ol  centrifugal  machines  of  the  laboratory  type 
are  heated  electrically  by  means  of  resistance  coils  sur- 
rounding them,  the  temperature  being  regulated  auto- 
matically by  a  benzene  thermometer  operating  a  mercury 
contact. — H.  H. 


Trade  Report. 

The  chemical  industries  of  Canada.     By  Dr.  S.  Dushman 
and  Prof.  J.  W.  Bain. 

An  abstract  of  a  report  prepared  by  a  Committee  of 
the  Canadian  Section  of  the  Society  of  Chemical  Industry 
and  presented  to  the  Eighth  International  Congress  of 
Applied  Chemistry,  held  at  Washington  and  New  York, 
1 ". •  1 2 .  With  a  powerful  and  prosperous  nation  to  the 
Booth,  highly  skilled  in  manufacturing  processes  and 
seeking  eagerly  for  markets  for  its  surplus  production, 
Canada  has  developed  more  slowly  from  an  industrial  point 
of  view  than  if  she  occupied  an  isolated  position  geo- 
graphically. The  products  of  Europe  and  of  the  United 
States  have  long  been  familiar  to  the  Canadian  people,  and 
the  manufacturers  of  British  North  America  have  had  a 
difficult  struggle  to  establish  their  waros.  But  this  day 
is  past.  All  over  the  Dominion  new  factories  are  building, 
new  articles  are  being  manufactured  and  new  plans  for 
the  future  are  being  evolved.  The  situation  to-day  can 
only  be  conveyed  with  the  help  of  statistics,  which  have 
been  prepared  by  the  Canadian  Section  of  the  Society 
of  Chemical  Industry  as  a  survey  of  present  conditions. 

Product*  oj  wood  distillation. 

The  destructive  distillation  of  wood  flourishes  in  certain 
parts  of  Canada  where  there  is  an  abundant  supply  of 
hard  wood,  maple  and  beech  being  preferred.  The  wood 
is  charred  in  lon<<  horizontal  retorts  holding  six  cords 
each,  a-  i-  usual  in  American  practice.  The  crude 
pyrohgneous  acid  is  distilled  to  remove  the  tar,  the 
distillate  i-  then  treated  with  lime  and  redistilled,  yielding 
alcohol,  acetone,  etc.,  and  a  solution  of  calcium  acetate. 
The  alcoholic  distillate  is  fractionated,  and  is  then  shipped 
to  the  central  refinery  for  a  further  rectification.  Some 
of  the  alcohol  (methylic)  is  oxidised  to  formaldehyde, 
for  which  there  is  a  considerable  demand.  A  portion  of 
the  calcium  acetate  is  used  in  the  manufacture  of  acetone, 
which  is  sold  to  England  for  tho smokeless  powder  indu-1  i  v. 

Four  companies  have  a  capital  of  $f>,9<)5,000.  and 
employ  about  2300  men.  The  amount  and  value  of  each 
of  the  total  products  is  preo  below: — 


charcoal   s.oon/joo  bushels  of  -jo  m 

•<   of  lime 14,000  ton-    

Wood  alcohol    1,019,000  Imperial  gal 

>ne 400  tons   

Formaldehyde 1 ,  100  barrels 


Pig  iron 


i«,ooo  ton 


s.'.mi.ooo 
ir,.->.ooo 

489,000 

110,000 

r.0,000 

$1,671,000 
325,000 


§1,999,000 

pro>i'ii    of  coal  tat  iistillalum. 

Refined  tar,  -oft.  pitch,  briquetting  pitch,  black  varnish, 
roofing  cement,  soluble  disinfectanl  or  iheep  dip,  crude 
benzol,    rectified    benzol,    creosote    oil,    liquid    creosote, 

•  tain,  'rude  carbolic  acid,  purified  carbolic  acid, 

crude  naphtha,  purified  naphtha,  emulsion  (germicidal), 
ammomaca]  liquor  and   light  oil  are   produced.     At     i\ 

plant        .t     Iota]     of     70(1,700     ton       of     coke,     7100     [ 
of   ammonium   sulphate   and   about    6,000,000,000   gallons 
of  tar  ar<-  pfoduccd.      The  value  of  tin  ately 

$4,600,000. 

F'  i 

Its  •'  commercial  fertiheen  in  Canada  hs     carcely 

pawed     the    infantile    stage,    although    in     the    Maritime 

Proriacet,    in   the    fruit,    and    potato-growing    di  ti 

fertihaen     have     been     popular     for     jreej         Ontario     and 

ars,  given  thi    .if 
more  attention  and  may  be  expected  to  r.i |n*lK-  increa  e 
their  consumption,     British    Columbia    value-   fertilise] 


and  ranks  as  a  consumer  of  large  quantities.  The 
provinces  of  tho  middlo-west  will  not  be  hoavy 
consumers  for  many  years  to  come,  although  the  use 
of  fertilisers  there  has  commencod,  chiefly  among  market 
gardeners  and  potato  growers  ;  they  are  also  boing  used 
to  a  small  extont  by  grain  growors.  The  high  freight  rates 
add  greatly  to  tho  cost  and  aggravates  tho  difficulties  of 
pioneer  work.  In  the  younger  provinces  of  Alberta  and 
Saskatchewan,  interest  in  fertilisers  seems  greator  than  in 
Manitoba.  The  following  table  shows  the  principal  fertiliser 
materials  imported  into  Canada  during  the  years  ending 
Juno  30th,   1904,  and  February  20th,   1912,  respectively. 


12  months 

ending 

12  month 

i  ending 

June  30, 

1904. 

Feb.  29 

1912. 

lb. 

* 

lb. 

5 

Fertilisers — 
(manufactured)  .... 

134,063 

413,908 

(unmanufactured)    . 

19,155 

— 

3,151 

Muriate  and  sulphate  of 

1,836,315 

33,740 

6,840,138 

125,849 

Kainit  and  other  crude 

726,917 

5,868 

985,750 

9,252 

Acid  phosphate 

285,707 

15,248 

1,348,422 

61,554 

Phosphate  rock 

— - 

8,000 

— 

43.774 

Blast  furnace  slag  .... 

— 

6,808 

— 

119,141 

Sulphate  of  ammonia 

186,084 

5,485 

520,863 

16,156 

Nitrate  of  soda 

12,849,769 

258,578 

58,711,867 

873,766 

Nitrate  of  potash    . . . 

1,978,972 

86,308 

2,273,437 

107,313 

Pulp  and  paper. 

In  response  to  the  growing  demand  for  paper  and  pulp' 
Canada's  output  of  these  materials  is  growing  rapidly. 
Stretching  unbroken  from  the  Atlantic  to  the  Pacific  aro 
immense  forests  of  spruce  and  balsam,  the  woods  which 
are  to-day  most  commonly  used.  Pulp  mills  aro  usually 
situated  on  rivers  near  the  edge  of  civilisation,  while  the 
paper  mills  are  as  a  rule  near  the  industrial  centre.-. 
The  products  aro  exported  largely  to  the  United  States, 
which  is  the  best  customer,  and  also  to  the  United  King- 
dom. 


New 

British 

1910.. 

Quebec 

Ontario 

Nova 
Scotia 

Bruns- 
wick 

Colum- 
bia 

Total 

Pulp  production 

2*2,938 

156,076 

25,955 

9,285 

350 

174,604 

Mechanical  pulp 

235,889 

108,351 

25,955 

— 

— 

.iron:, 

Sulphite  pulp. . 

40,681 

47,271 

— 

7,685 

350 

95  987 

Soda  pulp 

6,368 

454 

— 

1,600 

— 

Spruce  used, 

239,824 

189,196 

25,636 

15,134 

440 

470,230 

Balsam  used. 

96,474 

20,256 

3,745 

— 

— 

120,475 

Plants 

25 

15 

6 

4 

1 

..1 

No  figures  regarding  paper  are  available. 

Wood  pulp  exported— 328,977  tons,  value §5,694,896 

1011. 

Mechanical  pulp  produced,  tons     362,321 

Sulphite                      ,,           110,801 

Soda               ,,            ,,            24,121 

Rubber  industry. 

The  manufacture  of  rubber  goods  is  carried  on  by  three 
companies.  A  recent  development  which  may  bo  mention'  d 
under  this  heading  is  tho  manufacture  of  Bakelite.  A  i 
Wt  II  known,  this  is  a  condensation  product  of  phenol  and 
formaldehyde.  A  large,  number  of  products  which  have 
hitherto  been  made  ol  ebonite  or  fibre,  such  as  parts  for 
motors,  switches,  high  tension  apparatus  in  general 
in-ulatiii"    varnishes,    etc.,    aro   already    manufactured 

Compress tl  and,  lii/mjiid  ijiisis. 

'lie  tno-t  important  product  of  this  clasi  i  liquid 
i  arbon  dioxide.  There  aro  only  two  firms  engaged  in  the 
manufacture  of  this  gas.  One  utilises  tho  calcination  oi 
magne  it'-  rock,  the  other  the  combustion  of  cok'.  Iii 
i.i'h  case  the  gas  is  purified  and  compressed  int 
cylinder     for  shipment  to  bottlers,  brewers,  and  mal 

of    -oda     fountains.      The    combined     output     ol     tbe   two 
plant-    for    1912   bae    been    estimated    at    2,600,000  fb 
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of  liquid  gas,  with  a  gross  value  of  about  §150,000. 
Liquefied  ammonia  ie  produced  on  a  commercial  scale 
but  there  has  been  a  notable  extension  in  recent  years 
of  the  compressor  system  of  artificial  refrigeration,  and  a 
large  amount  of  the  liquefied  gas  is  being  utilised  in  the 
manufacture  of  ice  and  in  many  cold  storage  plants. 

Starch. 

The  manufacture  of  starch  and  starch  products  is 
carried  on  by  two  companies.  One  plant  at  Cardinal,  said 
to  be  the  largest  in  the  British  Empire,  treats  about  2500 
bushels  of  corn,  and  turns  out  75,000  lb.  of  starch  per 
day.  The  combined  output  is  about  1,000,000  lb.  of 
starch,  glucose,  and  syrup  per  day,  about  60  per  cent, 
of  which  is  syrup,  the  remainder  starch  and  starch  pro- 
ducts. A  description  of  the  practice  at  these  plants  will 
be  found  in  a  paper  by  W.  P.  Kaufmann,  presented  about 
two  years  ago  before  the  Society  of  Chemical  Industry 
(see  this  J.,  1910,  527).  The  by-products  obtained 
are  cattle  foods  and  an  oil  which  is  used  in  the  manufac- 
ture of  linoleum,  etc. 

Extraction  and  refining  of  metals. 

The  metallurgical  industry  of  Canada  has  grown  rapidly 
during  the  past  twenty-five  years.  In  1886  the  total 
metallurgical  production  of  Canada  was  valued  at  approxi- 
mately §8,000,000  ;  in  1893  at  §16,000,000,  and  in  1910 
at  §50,000,000.  The  production  of  the  more  important 
metals  during  1910  and  1911  is  thus  tabulated  : — 


1910 

1911 

Quantity 

Value 

Quantity 

Value 

S 

S 

Copper  . . . .  lb. 

55,692,369 

7,094,094 

55,848,665 

6,911,831 

493.707 

10,205,835 

— 

9,762,096 

Pig  iron  . . .  tons 

800,797 

11,245,622 

917,535 

12,306,860 

Lead lb. 

32,987,508 

1,216,249 

23,525,050 

818,672 

Nickel    lb. 

37,271,033 

11,181,310 

31,098,744 

10,229,623 

Silver oz. 

32,869,264 

17,580,455 

32,740,748 

17,452,128 

Other  metallic 

products    

— 

510,081 



409,674 

Total    

59,033,646 

57,890,884 

Less      nig      iron 

credited  to  im- 

ported ores .... 

695,891 

9,594,773 

875,349 

11,693,456 

Total  metallic 

— 

49.438,873 

— 

46,197,428 

1910 

1911 

Provinces. 

Value  of 
production 

Per  cent.      Valu°  of 
of  total.   J  production 

Per  cent, 
of  total 

Nova  Scotia 

New  Brunswick.  . 
Quebec 

| 
14,195,730 

581.942 

X,  270. 136 

43,538,078 

1,500,359 

498,122 

8,996,210 

21,478,572 

4,764,474 

13-29 
0-51 
7-74 

40-76 
1-40 
0-47 
*-42 

2292 

4-46 
100-00 

s   . 

15,354,928 

611,597 

9,087,698 

42,672,904 

1,684,677 

618,379 

6,404.110 

21,237,801 

4,619,592 

0/ 

/o 
lo-01 

0-60 
8-88 

Ontario    

Manitoba  

Saskatchewan  . . . 

Alberta    

British  Columbia 
North-Mi  -i 

Teriilories 

41-72 
1-65 
0-60 
6-26 

2076 

1-52 

Totals    

100,823,623 

102,291,68'i 

loooo 

The  subdivision  of  the  mineral  production  in  1910  and 
1911,  by  provinces,  was  approximately  as  follows  : — 


Gold.  The  history  of  gold  mining  in  Canada  has  been 
somewhat  similar  to  that  in  California  and  Australia. 
Simultaneously  with  the  exploitation  of  the  gold  fields 
of  California,  placer  mining  received  a  creat  impetus  in 
British  Columbia,  and  at  one  time  a  considerable  amount 
of  gold  was  derived  from  this  region.  Later  on,  about 
1896,  the  Klondike  was  found  to  contain  gold  and  the 
gold  production  rose  rapidly,  attaining  a  maximum  value 
in  1900.  As  the  placer  deposits  of  this  district  became 
exhausted,  the  total  production  of  the  Dominion  fell  olf 


from  over  $27,000,000  in  1900,  to  §8,000,000  in  1909. 
Within  the  past  two  years,  however,  the  gold  production 
of  the  Yukon  has  been  increasing,  and  it  is  reasonable  to 
suppose  that  it  will  continue  owing  to  the  extensive  scale 
on  which  dredging  and  hydraulic  mining  are  being  carried 
on.  While  the  Yukon  territory  yields  about  half  the  total 
gold  production  of  Canada,  British  Columbia  supplies 
almost  all  of  the  remainder.  Most  of  the  gold  produced 
in  the  latter  province  is  derived  from  auriferous  copper 
pyrites  ores  in  the  'Nelson  and  P.ossland  districts,  only 
about  ten  per  cent,  being  obtained  from  placer  deposits. 
The  following  table  gives  the  production  for  1909,  1910, 
and  1911,  by  provinces: — 


Provinces. 

1909 

1910 

1911 
(estimated) 

Quebec    

8210,711 

3,990 

32.425 

525 

1,' 74.579 

3,960,000 

8103,891 

2.565 

63,849 

1.850 

5,403,31s 

4,570,362 

8142,000 
]•>  443 

Alberta    

British  Columbia  .... 
Yukon    

...(b) 
...(a) 

..   (c) 
...fa) 

37.929 

4,980,524 

4,580,000 

Total    

9,382,020 

10,205,835 

9,761,896 

(aj  Placer  gold. 

(b)  Gold  from  vein  mining. 

(c)  Gold  from  placer  and  vein  mining. 

That  the  gold  resources  of  the  Yukon  and  British 
Columbia  have  only  been  skimmed,  as  it  were,  is  evident 
from  the  fact  that  the  mountain  ranges  of  this  territory 
in  which  gold  deposits  have  been  found  so  far,  form  the 
northern  extremity  of  the  western  or  Cordilleran  belt 
which,  extending  from  South  America  to  Alaska,  is 
recognised  as  one  of  the  greatest  mining  regions  in  the 
world — noted  principally  for  its  wealth  in  gold,  silver, 
copper,  and  lead.  In  both  Mexico  and  the  United  States 
this  mountain  range  has  yielded  about  §3,000.000  per 
mile  of  its  length,  and  Canada,  which  possesses  over 
1300  miles  of  this  range,  may  yield  enormous  amounts  of 
the  precious  metals  in  the  future.  The  resources  of  placer 
gold  in  the  Klondike  alone  have  been  estimated  at 
§100,000,000.  Up  to  the  present  probably  not  one- 
twentieth  of  this  vast  area  has  been  prospected  in  detail. 

Silver  and  cobalt.  The  total  silver  production  of  the 
Dominion  for  1911  is  estimated  at  32,740,748  oz., 
valued  at  $17,452,128,  of  which  30,761,690  oz.  were 
from  Ontario,  1,910,323  from  British  Columbia, 
50,300  from  the  Yukon,  and  18,435  oz.  from  Quebec. 
Since  the  discovery  of  the  deposits  at  Cobalt.  Ontario, 
in  1904,  the  production  has  grown  rapidly,  and 
Canada  now  ranks  third  among  the  silver-producing 
countries  of  the  world.  Ores  from  the  Cobalt  district 
are  at  present  being  treated  at  three  metallurgical  works. 
Silver  bullion  of  fineness  varj'ing  from  850  to  998-2  is 
produced  at  the  works,  other  products  being  white  arsenic, 
and  in  the  case  of  the  Coniagas  plant,  nickel  and  cobalt 
oxides.  During  1910  theso  three  works  combined  treated 
9466  tons  of  ore  and  concentrate.-,  the  silver  recovered 
amounting  to  14,574,837  fine  oz.  Tho  remainder  of 
the  output,  consisting  of  24,893  tons  of  ore  and  con- 
centrates, yielding  16,076,580  oz.  of  silver,  was  mainly 
exported  to  the  United  States.  Tho  material  sent  abroad 
for  treatment  contained  on  an  average  645  oz.  per  ton. 
while  that  refined  at  homo  had  an  average  of  1530  o/..  per 
ton.  Tho  ores  of  tho  Cobalt  district  are  extremely  complex 
and  the  problem  of  treating  so  as  to  extract  economically 

the  silver,  cobalt,  nickel,  and  arsenic,  still  await-  solution. 
Some  idea  of  the  extent  of  this  over-production  of  both 
cobalt  and  arsenic  may  be  gathered  from  the  fad  that  the 
ore  contains  on  the  average  6-76  per  cent,  cobalt,  3-72  per 
cont.  nickel,  and  3<i  per  cent,  arsenic.  The  demand  For 
cobalt  and  arsenic  does  not  keep  pace  with  the  amount 
produced  as  by-product  during  the  extraction  of  the 
silver.  One  year's  production  "f  the  Cobalt  mines  In- 
duces (ire  enough  to  meet  the  present  consumption  "f 
cobalt  ie  oxide  for  m  vera]  years.  The  cobalt  oxide,  mixed 
with  niche!  oxide,  is  exported  to  Europe  for  use  in  the 
manufacture  of  chins  ware.  The  quantity  <>f  oxidi 
believed  not  to  exceed  :.(»<>  or  :;."><>  ton-  per  annum,  wl"'  h 
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l-  much  below  the  equivalent  of  ore  produced  by  the 
silver  mine-  of  Cobalt  Attempts  have  been  made  to 
timl  an  application  of  cobalt  as  a  constituent  of  alloys, 
and  a  recent  report  mentions  alloy  with  chromium  as 
.  number  of  useful  properties.  (See  this  J., 
1910.  12.">3:  1913,  28.)  According  to  this  report,  an 
alloy  containing  2.">  per  cent,  chromium  and  75  per  cent. 
cobalt  i>  superior  to  steel  for  knife  blades  and  is  very 
resistant  to  corrosion,  and  takes  a n#  edge  comparable  to 
that  of  tempered  steel.  As  regards  resistance  to  corrosion 
it  is  equalled  only  by  gold  and  the  metals  of  tho 
platinum  group.  Its  use  in  the  chemical  and  physical 
laboratory  in  place  of  platinum  has  been  suggested.  It 
may  therefore  be  that  in  this  or  similar  directions  an 
outlet  will  be  found  for  the  excess  of  cobalt. 

Araenic  At  one  time  all  the  arsenic  manufactured  in 
Canada  was  obtained  from  auriferous  arsenic  pyrites  in 
Hastings  County,  Ontario.  But  in  recent  years  the  reduc- 
tion works  at  Copper  ClilT  have  supplied  the  total  demand 
for  this  product.  During  1910,  1524  tons  of  white  arsenic, 
valued  at  S70.709,  an  average  of  2-31  cents  per  lb. 
were  recovered  and  sold.  Tho  demand  for  arsenic  has  not 
kept  pace  with  the  increase  in  supply,  and  since  the 
opening  of  the  Cobalt  mines  the  price  has  fallen  from  six 
or  seven  cents  per  lb.  to  less  than  three. 

Copper  and  niclceL  Copper  in  the  refined  state  is  not 
produced  in  Canada.  The  ores  are  smelted  to  a  matte 
containing  gold  and  silver  and  then  exported  to  the 
United  State-  for  refining.  The  production  of  the 
Dominion  is  derived  from  the  provinces  of  British  Columbia 
and  Ontario.  In  the  former  province,  "  gold-copper " 
ores  occur  in  tho  Rowland  and  Boundary  districts.  The 
average  content  of  these  ores  is  rather  less  than  30  lb.  per 
ton;  bit  with  present  treatment  facilities,  it  is  possible 
melt  9000  tons  of  ore  daily.  Two  works  have  a 
furnace  production  of  2000  tons  of  ore  daily,  and  two 
converters,  equal  to  about  2500  lb.  of  copper  per  hour, 
working  on  matte  of  45  per  cent,  copper  content.  The 
product  from  the  converter  is  bli-ter  copper  and  is  sent 
to  the  Xkholb  Chemical  Company,  Now  York,  for  refining. 
Another  work-  i-  a  completely  equipped  and  modern 
plant,  designed  to  treat  all  grades  of  copper  and  lead  ores, 
and  includes  a  refinery  for  producing  pig  lead,  as  well  as 
refined  silver,  gold,  and  antimony,  with  copper  sulphato 
as  a  by-product.  Another  work-  in  British  Columbia 
emnlovs  about  300  men  at  the  smelter,  besides  500  men  at 
th<-  mine.  The  plant  Ls  capable  of  treating  4000  tons  of 
copper  ore  dairy.  Both  matte  and  blister  copper  are  pro- 
duced. The  former  averages  between  40  and  44  per  cent. 
copper  ;  10  to  15  oz.  of  silver,  1-6  and  2-6  oz.  of  gold  per 
ton,  while  the  latter  carrie-  99-6  to  99-6  per  cent,  copper, 
/.  of  silver,  and  4  to  6-5  oz.  of  gold  per  ton. 
Daring  1910  this  company  produced  1 1,407,351  lb.  of  blister 
copper,  rontainin  •  <>z.  of  gold  and  227,445  oz  of  silver. 

The  total  capital  of  the  company  is  about  830,000,000, 
and  the  total  number  of  men  employed  by  them  1100. 
The  production  of  blister  and  matto  copper  from  the 
province  during  L911  was  •approximately  35,500,000  lb. 
The  copper  production  of  Ontario  is  mainly  derived 
from  the  nickel-copper  ore-  of  Sudbury.  At  present  there 
arc  only  two  companies,  th<  ua  Copper  t'ompany, 

and  the  Mond  Nickel  Company,  engaged  in  active  -melting 
operation-.  Both  thee  companies  produce  a  nickel- 
copper  matte  from  a  nickeliferoui  pyrrhotite  ore,  with  addi- 
tional value-  in  copper.  The  matte  i-  shipped  to  refining 
work-  in  the  United  States  and  England  for  sab  eqaenl  treat 
m"nt.  Thesmelting  work-  d  the  Canadian  Coppei  Company 
sre  at  Copper  Ctiff,  near  Sudbnry,  and  coo  titufc  on<  ol 

I  plant  -  of  the  land,  and  <  o  tin;' 
about  $4,000,000.  Power  for  operating  the  nun.--  and 
wor>  eloped  at    High    Pal]     on   t}.  I,    River, 

about  28  miles  from  Topper  ('lifT,  where  there  i-  a  natural 
drop  of  about  60  f'ct,  increased  by  damming  to  B6  feet. 
About    12.000   horse- power  can    !«■   obtained    here,   and 
pper  Miff  about  $16  per  horse-power- 

year.      Ore  j-   taken  for  the  rno-t    part   from  the  CreightOfl 
mine,   which   famished   391,675  tot,-   out    r.f  the  608  I'M 
the  t'ompany  in    1910.      Tin-    ore  contain 

.  r,t .  cop;  I  4*5  per  cent.  nickeL     A 

*     method    of    tr-  complex    nickel 

•  loped   and   a    matte    j-    produced    con- 


taining about  35  per  cent,  copper- nickel,  27  per  cent, 
sulphur,  and  tho  balance  iron.  Through  subsequent 
bessemerising  this  matte  is  reduced  to  about  40 
to  49  per  cent,  nickel,  26  to  49  per  cent,  copper, 
12  to  23  per  cent,  sulphur,  and  0-5  to  2  per  cent, 
iron.  The  smelter  treats  about  1000  tons  of  ore  per  day. 
The  Mond  Nickel  Company's  smelting  plant  is  at 
Victoria  Mines  on  the  Sault  branch  of  tho  Canadian 
Pacific  Railway.  The  Company  owns  altogether  7000 
acres  of  mining  lands,  partly  leased  and  partly  in  fee 
simple.  Tho  average  analysis  of  the  run  of  mine  ore  is 
about  2£  per  cent,  nickel,  and  21  per  cent,  copper.  Tho 
capacity  of  the  smelter  was  about  310  tons  of  high  grade 
matte  per  month  in  1908.  The  bessemer  matto  produced 
contains  about  40  per  cent,  copper  and  40  per  cent,  nickel, 
about  15  per  cent,  iron,  and  tho  balance  sulphur  and 
impurities.  This  matte  is  put  up  in  barrels  and  shipped 
to  Swansea,  England.  Tho  discover}'  of  the  coppor-nickel 
ores  in  the  Sudbury  district  has  placed  Ontario  in  the 
position  of  supplying  about  75  per  cent,  of  the  world's 
nickel.  The  production  of  nickel-copper  matto  for  1909 
and  1910  is  given  in  the  following  table  : — 


1909 


1910 


Ore  raised  Tons 

Oie  smelted    , , 

Bessemer  matte  produced 

Nickel  contents   , , 

Copper  contents , 

Value  of  nickel    

Value  of  copper 

Wages  paid 

Men  employed 


451,892 

462,336 

25,845 

13,141 

7,873 

82,790,79«t 

1,122,219 

1,234,904 

1,796 


652,392 

628,947 

35,033 

18,636 

9,630 

*4,005,961 

1,374,103 

1,698,181 

2,156 


An  alloy  of  nickel  and  copper  known  as  "  Monel  metal  ' 
is  produced  directly  from  the  matte,  in  the  proportions 
almost  required  for  the  alloy,  which  are  about  07  per  cent, 
nickel,  and  33  per  cent,  copper,  and  by  careful  attention 
to  the  furnace  charge  a  Bessemer  matte  can  be  produced 
within  one  per  cent,  required  for  "  Monel."  It  is  claimed 
to  possess  great  strength  and  to  be  practically  non- 
torrodible  (see  this  J.,  1909,  94,  313;  1910,  1060*;  1911, 
287,  427  ;  1912,  541). 

Iron. — The  Canadian  iron  industry  dates  back  to  tho 
establishment  of  the  St.  Maurice  forges  by  the  French 
Government  in  1737. 

Production  of  Pig  Iron  by  Provinces,  1910  and  1911. 


1910 

1911 

Provinces. 

Tons 

Value 
S 

Value 

per 

Ton 

$ 

Tnll,, 

Value 
S 

Value 

per 

Ton 

t 

fiova  Scotia 
Quebec    . . . 
Ontario 

350,287 

3,237 

447,273 

4,203,444 

85,255 

6,956,923 

12-00 
26-34 
15-55 

390,212 

658 

526,635 

4,682,901 
17,282 

7,606,674 

12-00 
26-34 

l'-ll 

Total     .  . 

800,797 

11,245,622 

11-01 

917,535 

12,306,860 

1341 

Toh/i   shotting  the  origin  of   the  >aw  materials    Utili    & 
in  production  in  1911. 


Material 


Domestic 


Imported 




Coke 

Limestone 


67,434 
548,988 
625,216 


i  62J 
577 


[1   i-  thus  seen  that  this  industry  is  to  a  lane  extent 
dependent   upon  imported  raw  materials.     Nearly  all  the 
ore  used  in  Xova  Scotia  is  Imported  from  Newfound!; 
while  a  peal  deal  of  that  osea  in  Ontario  is  derived  I 
the  raatO  shore  of   bake  Superior.     The  clas  ification  ol 
the  production  according  to  the  purpose  for  which  it 
intended  was  as  follow*":     Bessemer  208,626  tons ;    b 
161,220  ton        foundry  and  miscellaneous  244,6W>  t 
The   hi  tory   of   the   iron   and  steel  industry  in  Onl 
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forms  an  attractive  chapter  in  the  evolution  of  Canadian 
industry.  The  story  down  to  1004  has  been  told  interest- 
ingly by  Prof.  W.  R.  Lang.  A  detailed  account  of  the 
industry,  not  only  from  an  historical  but  from  an 
economical,  geological  and  metallurgical  point  of  view, 
is  to  be  found  in  the  Report  of  the  Bureau  of  Mines  of 
Ontario,  1908,  pp.  100-342,  from  which  source  a  great 
deal  of  the  information  has  been  derived  regarding  the 
individual  plants. 

Lead. — The  production  of  lead  in  Canada  is  almost 
entirely  from  British  Columbia  mines.  Lead  smelting  in 
this  province  dates  practically  from  1804,  when  a  smelter 
was  erected.  Others  followed  rapidly.  In  most  of  these 
plants  the  Huntington-Heberlein  process  for  treatment  of 
lead  ores  has  been  adopted,  with  more  or  less  modification. 
An  electrolytic  lead  refinery  at  Trail,  uses  Betts'  process. 
As  a  description  of  the  plant  and  process  is  available  in 
numerous  publications,  details  are  unnecessary. 


10io 


1911 


Total  refinery  output 
Gold,  ounces 

Silver,  ounces 

Lead,  tons 


82,160,911 

13,298 

1,798,960 

16.493 


1,731,874 
15,260 

1,325,294 
11,763 


Structural  Materials. 

With  the  enormous  increase  in  population  there  has 
naturally  occurred  a  rapid  growth  in  the  production 
of  structural  materials.  The  most  important  of  the 
materials  which  come  under  this  heading  is  Portland 
cement.  The  value  of  the  production  has  grown  from 
S18.000  in  1890  to  over  $7,500,000  in  1911,  during 
which  year  5,677.539  barrels  (of  350  lb.  net)  were 
produced  at  an  average  price  of  $1.34  at  the  works. 
This  was  an  increase  of  29  per  cent,  over  the  pro- 
duction in  1910.  Furthermore,  the  amount  imported 
has  decreased  from  64  per  cent,  of  the  total  consumption 
in  1901  to  only  7  per  cent,  in  1910.  According  to 
returns  to  the  Department  of  Mines  in  1911  there 
were  22  plants  operating  in  1910,  with  a  total  daily 
capacity  of  25,835  barrels.  These  plants  are  distributed 
as  follows  :  one  in  Nova  Scotia,  using  blast  furnace 
slag  ;  one  in  Manitoba,  making  a  natural  Portland 
cement-;  one  in  British  Columbia,  two  in  Alberta  and 
three  in  Quebec,  using  limestone  and  clay  ;  and  fourteen 
in  Ontario  of  which  eleven  use  marl  and  three  limestone. 

The  use  of  shell  marl  as  the  source  of  lime  was  the  pre 
vailing  tendency  at  the  outset  of  the  industry.  But 
more  recently  the  tendency  is  strongly  towards  the  use 
of  solid  rock,  as  it  has  been  found  more  economical  to 
raise  and  grind  the  rock  than  to  dredge  the  mar)  and  handle 
the  large  proportion  of  water  accompanying  it  ;  this 
tendency  is  shown  by  the  following  table  ■ — 


Year. 

Cement  from 
marl 

Cement  from 
limestone 

1908... 
1909 . . . 

1910. . . 

1,573,090 

810,706 

1,214,479 

1.922,871 
3,336,002 
3,181,803 

The  method  of  manufacture  is  in  most  cases  the  standard 
American  practice,  involving  the  use  of  rotary  kilns  in 
preference  to  those  of  the  stationary  type.  The  number 
of  men  employed  in  the  cement  industry  is  over  2,200, 
and  the  wages  paid  about  $1,300,000  per  annum. 

Lime. — About  80  firms  are  engaged  in  the  manufacture 
of  lime  throughout  the  Dominion.  The  average  number 
of  men  employed  in  1910  was  reported  as  970,  and  tragi  - 
paid  $460,876.  The  annual  production  for  1909,  1910, 
and  1911  has  been  about  5  to  6  million  bushels  at  an 
average  value  of  19  to  20  cents  per  bushel.  About 
50  per  cent,  of  this  production  is  derived  from  Ontario. 

Plaster. — Gypsum  is  found  in  considerable  quantities  in 
the  provinces  of  Nova  Scotia  and  New  Brunswick.  The 
tonnage  of  gypsum  mined  or  quarried  in  1910  was  548,010 
tons,  and  the  quantity  calcined  69,889  tons.  At 
Windsor,  N.S..  there  are  immense  deposits;  the  beds 
found  in  the  vicinity  of  Hillsborough.  N.B.,  are,  howevei, 


very  large  and  of  great  purity,  and  form  the  basis  of  the 
most  extensive  operations.  In  manufacturing  plaster-of- 
Paris,  the  stone  is  first  dried  in  the  air  and  ground — 
not  burned  in  lumps  as  is  still  done  to  a  considerable  extent 
in  England  and  on  the  Continent  ;  and  the  pulverised 
materials  subjected  to  a  process  of  calcination  in  kettles, 
of  a  capacity  of  sixty  barrels  of  300  lb.  of  the  calcined 
plaster,  furnished  with  lids  and  stirring  arms  which  keep 
the  material  in  constant  motion.  When  the  required 
temperature  has  been  reached  (285°  F.,  140°  C),  the 
plaster  is  removed  and  packed  in  paper-lined  barrels 
for  market.  Analysis  of  the  Hillsborough  gypsum  shows 
it  to  be  99-88  per  cent.  CaS04,2H20. 

Petroleum. 

Petroleum  occurs  in  commercial  quantities  in  the  counties 
of  Kent  and  Lambton,  in  the  province  of  Ontario  ;  but 
the  supply  has  been  decreasing  during  the  last  few  years. 
While  in  1907  there  were  produced  nearly  800.000  barrels 
of  crude  petroleum,  the  production  had  diminished  by 
about  300,000  barrels  in  1910.  This  decrease  is  due 
largely  to  the  gradual  diminution  in  the  yield  of  the  wells 
of  the  Lambton  County  field.  The  wells  at  Petrolea 
and  Oil  Springs  have  been  producing  oil  for  over  forty 
years,  and  the  average  production  per  veil  is  now  very 
small,  being  not  over  eight  or  nine  gallons  per  day. 
Other  fields  have  fallen  off  in  yield  quite  rapidly. 
Petroleum  has  also  been  found  in  Quebec,  Nova  Scotia, 
New  Brunswick  and  Alberta.  The  hopes  which  were 
at  one  time  entertained  that  the  North-West  wrould  provide 
a  supply  that  would  counteract  the  diminution  of 
the  Ontario  supply  have  so  far  not  materialised.  As 
the  output  of  Canadian  crude  oil  is  quite  inadequate 
to  meet  the  requirements  of  these  refineries,  the  deficiency 
is  made  up  by  imports  from  the  oil  fields  of  the  United 
States.  Thus  the  quantity  of  Canadian  oil  distilled  in  the 
above  refineries  in  1910  was  nearly  14  million  gallons, 
while  over  17  million  gallons  of  imported  crude  oil  were 
distilled.  The  following  statistics  give  a  comparison 
of  the  operations  carried  on  by  oil  refining  works  at  Sarnia 
and  Petrolea. 

Petroleum  and  Petroleum  Products. 


1909 


1910 


Imp.  gal. 

14,723,105 

11,004,357 

35,530,918 

36,171,032 

Value  crude  produced    .. 

§559,478 

§368,153 

Value  distilled  products  . 

§2,501,384 

$2,511,368 

Illuminating  oil 

Imp.  gal. 

17,902,254 

18,983,357 

Lubricating  oil 

3,856,778 

4,469,038 

Benzene  and  naphtha    . . 

3,930,691 

4,297,615 

4,687,588 

5,876,498 

Paraffin  wax  and  candles 

lb. 

7,092,27* 

5,179,3(11 

Xo. 

436 

428 

§261,014 

$280,485 

Refined  Chemicals  and  Drugs. 

The  greater  proportion  of  what  may  be  classed  as  fine 
chemicals  used  in  Canada  at  the  present  time  is  imported. 
The  principal  countries  of  origin  are  Greal  Britain,  which 
enjoys  preferential  duty,  Germany,  United  States,  and 
France.  The  Canadian  market  for  products  ooroing  in.  of 
this  class,  is,  however,  increasing  rapidly,  and  it  B6ems 
reasonable  to  suppose  that  the  manufacture  of  the  same 
will  be  undertaken  with  greater  energy  as  the  market 
develops.  The  following  an-  the  principal  lines  manufac- 
tured at  the  present  time  :  Iodides  and  iodine  preparations, 
silver  and  gold  salts,  salts  of  mercury,  hydrogen  peroxide, 
phosphates  of  soda,  sulphites  and  bisulphite-.  am\  I  acetate. 
<>n  account  of  the  exigencies  of  the  Canadian  market, 
which  demands  a  very  wide  range  of  material,  ■  number 
of  smaller  lines  arc  made  which  wil]  not  be  enumerated 
here,  their  manufacture  taking  place  from  tune  to  time, 
and  not  continuously,  as  :\  rule,  on  a  steady  scale. 
The  manufacture  of  pharmaceutical  products  in  Canada 
is  beiiiL'  carried  on  aggressively  at  the  present  time  bj  ■ 
number  of  firms,  who  confine  their  activil  leetothrw  Rem  ral 
classes  of  pharmaceutical  products;  first  the  standard 
preparations  of  the  pharmaoopoaia ;  Becond  tandard 
preparations  of  a  non-secret  character;  third,  of  pro- 
prietary  and  other  preparationa 
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Sulphuric,  Nitric,  and  Hydrochloric  acids,  etc 

( anada    manufactures    practically    all    her    acids,    tho 

amount  imported  being  verj  -mall.  While  the  demand 
for  these  and  similar  heavy  ohemieal  products  has  been 
moderate  in  the  past,  it  i<  increasing  very  rapidly,  and 

there  i-  every  rea  on  to  Buppose  that  the  future  will  see 
an  enormous  expansion  in  this  line  of  manufacture.  But 
even  at  the  pre  eut  time  the  manufacture  of  tho  heavy 
acids  may  be  -aid  to  bo  the  moat  important,  as  far  as  the 
chemical  industry  i>  concerned  in  this  country. 

Explosives.  While  this  is  not  a  large  business  in 
Canada,  it  is  carried  on  mostly  by  three  companies. 
There  ha\e  boon  a  number  of  factories  built  by  other 
companies,  which  wore  in  the  nature  of  experimental 
plants,  but  so  far  the  products  have  not  been  approved 
by  the  consumers. 

Electrolytic  alkali  and  chlorine.  An  electrolytic  alkali 
industry  was  attempted  about  twelve  years  ago  by  the 
Lake  Superior  Power  Co.,  one  of  the  subsidiary  organisa- 
tions initiated  by  this  Company  for  the  electrolytic 
manufacture  of  caustic  soda  and  bleaching  powder,  and 
an  installation  of  one  hundred  and  twenty  cells  of  the 
Rhodin  mercury  type,  each  cell  utilising  1000  amperes  at 
"..")  volts,  wis  made.  The  total  capacity  of  the  plant 
was  4  .">  tons  of  caustic  and  9  tons  of  bleaching  powder 
pec  day.  The  salt  was  obtained  from  wells  in  the 
County  of  Huron.  The  work  was  discontinued.  There 
was  then,  a-;  now,  no  protection  for  caustic  soda.  At 
the  present  time  the  Canadian  Salt  Co.,  of  Windsor, 
(int..  has  an  electrolytic  alkali  plant  at  Sandwich.  The 
Qibba  tell  is  -aid  to  be  used. 

Electric  furnace  products. 

The  low  cost  at  which  hydro-electric  power  may  be 
obtained  in  a  targe  number  of  localities  throughout  the 
country  has  led  to  tho  establishment  of  a  number  of 
electrochemical  industries,  especially  in  Ontario  and 
(juelx-c,  where  both  raw  materials  and  water  power 
facilities  are  readily  available. 

dentin  carbide.  This  constitutes  the  oldest  electro- 
chemical industry  in  Canada.  Very  recently  the  three 
plants  operating  at  Thorold,  Ont.,  at  Ottawa,  Ont.,  and 
^hawiniyan  Falls,  Que.,  have  amalgamated  as  the 
ida  Carbide  Company,  Ltd,  with  a  capitalisation 
of  $2,000,000.  The  plant  at  Thorold  has  been  in  operation 
BUM  •  1897.  Six  furnaces  are  in  operation,  each  requiring 
from  2">00  to  3000  amperes  at  75  volts.  The  voltage  is 
regulated  automatic  ally  by  Bpecie]  devices.  After  fusion  of 
the  which  consists   of  lime,  coke  and  coal,  the 

furnace  i-  dumped  and  the  unfused  material  retreated. 
'Ih>-  carbide  i-  obtained  in  the  form  of  a  solid  fused  mass, 
which    i-    crushed  and    bolted    and    finally    packed   into 
receptacli   .    each    containing    loo    lb.    Power    is 

obtained  from  three  power  -tations  on  the  Welland  Canal, 

by.     The  total  capacity  of  the  plant  is  about  1200 

bide  per    annum.     The    plant    at    Ottawa   is 

•e<i  on  Victoria  bland,  the  power  being  supplied  by 

ttawa   Power  Company.     The  capacity  of  the  plant 

1000  to  4000  ton-  per  annum. 

kwimgaa  Fall-  -ituated  about  85  miles  ea  t  of 
Montreal  on  the  St.  Maurice  River,  supplies  about,  25, 000 
h.p.,  moat  of  which  i-  transmitted  to  Montreal  at  60,000 
of  thi-  power  i-,  however,  utili-ed  locally  by 
the  earbide  plant  and  that  of  the  Northern  Aluminium 
'  iompany.     The  former  i-  -ituated  at  a  distance  of  t  wo  mile 

from  the-  power  hou  e  of  the  Shaw  inij/an  Water  and  Power 

'  oin  pan  v.     "The  electric  fumacei  operate  continuously  : 

tured  carbide  il   drawn  off  in    pot   .   and  the 

•  cooling,  i-  broken  1 1 1 *  and  granulated  in 

mills.     Eight  furnea  been  in-tailed,  two  of  which 

reqaire  a  ich  1600  h.p.  for  t  heir  operation.       The  i  ombined 

of  the  furnacei  i-  2">  tons  of  carbide  pet  day, 

requiring  a  total   of  7000  h.p.''     The  three  plants   pro- 

0   ton-    of    carbide    during    Pill,  and   it  is 

I   that  the  production    for   P(I2  will  attain    10,000 

The  earbide  ■    -old  for  |66  per  ton  of  2000  lb.  at 

and    the   consumption   of   the    product   is 

incn  rapidly,    especially    for  domestic  lighting   in 

different  rural   d  About   L86   men  arc  employed 

iri   the  different    plar 


Cyanamide.  Tho  American  Cyanamid Company,  located 
near  Niagara  Falls,  Ont.,  manufactures  calcium  eyanamido 
by  the  process  of  Frank  and  Caro,  tho  nitrogen  being 
obtained  by  passing  air  over  heated  copper,  which  is  then 
regenerated  by  natural  gas.  The  power  is  obtained  from 
the  Ontario  Power  Co.  The  Company  commenced  oper- 
ations in  January,  1910,  with  a  10,000  ton  plant.  This  is 
at  present  producing  to  its  full  capacity,  and  a  large 
extension  is  contemplated.  The  eyanamido  is  not  ;  old 
as  such,  but  is  previously  mixed  with  Chili  saltpetre.  Tho 
whole  output  is  shipped  to  the  United  State-. 

Silicon  carbide  and  graphite.  The  Norton  Company,  of 
Niagara  Falls,  N.Y.,  has  a  plant  at  Chippewa  for  the 
manufacture  of  crystolon.  The  latter  is  a  trade  name  for 
carbide  of  silicon.  The  raw  materials  used  are  two 
different  grades  of  coke  (a  metallurgical  coke  with  92  per 
cent,  or  more  fixed  carbon  and  5  per  cent,  ash,  and  a 
petroleum  coke,  containing  about  91  per  cent,  fixed  carbon 
with  less  than  1  per  cent,  ash),  a  very  pure  silica  sand, 
and  sawdust.  Two  grades  of  product  are  manufactured, 
green  and  steel  gray.  The  power  is  derived  from  the 
Ontario  Power  Co.,  and  amounts  at  present  to  2000  h.p., 
which  is  received  at  12,000  volts  and  transformed  to  145 
volts,  after  which  it  passes  through  induction  regulators 
which  "  buck  "  or  "  boost  "  the  voltage  to  70  and  215. 

The  whole  of  the  production,  which  amounts  to  over 
5  tons  per  day,  is  shipped  to  the  Company's  main  works 
at  Worcester,  Mass.,  where  it  is  manufactured  into  different 
abrasive  articles.  The  International  Acheson  Graphite 
Company  has  also  established  a  small  1000  Kw.  plant 
near  Niagara  Falls.  The  number  of  men  employed  is 
about  30,  and  the  output  of  the  plant  during  1910  and 
1911  has  been  over  2,000,000  pounds  of  Acheson  graphite 
in  bulk  and  powder  form  as  well  as  electrodes. 

Ferro-alloys.  The  work  of  the  Department  of  Mines, 
in  connection  with  electric  processes  for  the  production  of 
iron  and  steel,  has  had  the  direct  effect  of  stimulating  at 
least  two  companies  to  embark  upon  the  manufacture  of 
ferro-alloys  by  the  electric  process.  After  the  completion, 
in  1907,  of  the  Government  experiments  at  Sault  Ste. 
Marie,  the  Lake  Superior  Power  Co.  bought  the  experi- 
mental plant  from  the  Government  and  used  it  for  the 
manufacture  of  forro-nickel  pig  from  pyrrhotite.  At  the 
present  time  it  is  utilising  the  furnace  to  produce  ferro- 
silicon  for  its  own  consumption. 

Aluminium,  etc.  The  Northern  Aluminium  Co.,  a 
branch  of  the  Aluminium  Co.  of  America,  was  the  first 
industry  to  establish  itself  at  Shawinigan  Falls.  Owing 
to  tho  necessity  of  using  direct  current  at  low  voltage,  it 
was  considered  better  to  generate  the  power  as  dine! 
current.  The  company  therefore  take  their  supply  of 
water  from  one  of  the  penstocks  leading  from  the  canal 
of  the  Shawinigan  Water  and  Power  Co.,  and  arc  expected 
to  take  the  capacity  of  another  penstock.  The  plant 
covers  an  area  of  about  10  acres.  The  process  used  \t 
the  well-known  reduction  process  of  C.  M.  Hall,  the 
alumina  being  prepared  from  bauxite  in  the  Fast  St. 
Louis  (111.)  plant  of  tho  parent  company.  There  are 
340  colls  in  operation,  each  producing,  on  an  average, 
150  lb.  of  aluminium,  99-4  per  cent,  fine,  per  day. 
Tho  total  capacity  of  tho  works  is  25  tons  of  aluminium 
per  day,  about  500  men  being  employed  when  the  plant 
i-  running  at  full  capacity. 

Siu/ar. 

The  annual  consumption  of  sugar  in  Canada  amount - 
to  about  400,000,000  lb.,  mo.-t  of  which  is  imported.  The 
raw  BUgar  comes  from  the  West  Indies  and  is  refined  »1 
Halifax   and   Montreal  chiefly;    the   beet  sugar   factorial 
also  carry  on  the  refining  business  to  a  certain  extern* 
during   their  slaol      M  on.     Tho   beet  sugar  indie  ti 
not   a  very  large  one  in  Canada;    tho  difficulty  ha-  been 
as  at  other  point-  on  this  continent,  that  the  laboui 
carce  and  COStly,  while,  as  is  well  known,  the  cultivation 

of  the  bet  t  requires  constant  caro  and  attention. 
Paints  and  varnishes. 
The  total  amount  of  capital  invested  in  this  industn 
i    ovei  110,000,000  and  the  annual  output  is  approximately 
00,000.     About  800  to  1000  men  are  employed  at  the 
different  plant  .    The  standard  products  are  white  lead,  red 
lead,  litharge, etc., and  rarioun  lines  of  paint- ami  varnisl 
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BAKELITE  AND  ITS  APPLICATIONS. 

BY   H.    LEBACH,    PH.D. 

In  the  year  1872  Adolph  von  Baeyer  made  researches  in 
connection  with  the  condensation  of  phenols  and  alde- 
hydes1 ;  he  obtained  crystalline  and  also  some  amorphous 
and  resinous  bodies,  which  greatly  hampered  his  progress. 

Although  formaldehyde  is  now  obtainable  at  a  moderate 
price,  it  has  still  proved  impossible  owing  to  the  high 
co.-t  of  manufacture  to  put  a  soluble,  fusible,  and  resinous 
phenol-formaldehyde  condensation  product  on  to  the 
market  at  a  price  to  compete  with  natural  shellac,  to 
which  it  is  not  even  superior.  At  all  events,  none  of  the 
artificial  shellacs  manufactured  according  to  the  patents 
of  Blumcr2,  De  Laire3,  Bayer  unci  Co.,*  Sarason5  and 
others6  has  ever  been  put  on  to  the  market  in  appreciable 
quantities  ;  nor  has  the  resinous  compound  invented  by 
myself6  been  a  commercial  success,  at  any  rate,  not  as  an 
equivalent  to  shellac. 

With  Bakelite,  however,  it  is  different,  because  it  is 
not  a  substitute  for  any  natural  or  artificial  material, 
but  must  be  judged  on  its  own  merits. 

Bakelite7  and  its  kindred  products,  "  resinite,"8 
"  condensite,"9  etc.,  are  based  on  tho  condensation  of 
phenol  or  cresol  and  formaldehyde.  The  formaldehyde 
is  mostly  used  in  the  40  per  cent,  commercial  quality, 
but  the  reaction  can  be  brought  about  equally  well  with 
para-formaldehyde,  trioxymethylene,  methylal,  hexa- 
methylenetetramine,  and  other  substances  Math  a  reactive 
methylene  group.10  Besides  the  above,  acetaldehyde, 
bcnzaldehyde,  and  other  aldehydes  condense  with  phenols, 
but  owing  to  their  high  cost  are  of  no  practical  interest 
at  present  in  this  connection. 

Some  of  the  substances  studied  by  Bayer  and  hi-;  pupils, 
as  well  as  by  ClaLsen11,  Auwers,12  Lederer,13  and  others, 
are  well  crystallised  and  belong  to  either  tho  diphenyl- 
methane  or  the  phenol-alcohol  scries.  The  diphenyl- 
methanos  are  usually  formed  in  the  presence  of  powerful 
condensing  agents,  whilst  the  phenol-alcohols  arc  easily 
affected  by  chemical  means  and  by  heat,  and  therefore  the 
reaction  in  producing  them  must  be  very  mild. 

According  to  Raschig,1*  there  are  many  transitional 
stages  between  the  two  classes  and  these  are  of  importance 
in  the  interpretation  of  the  formation  of  Bakelite.  It  is. 
therefore,  regrettable  that  Raschig's  reports  do  not 
definitely  state  which  of  his  formula?  are  based  on  analytical 
facts  and  which  on  hypothesis. 

When  phenol-alcohols  are  heated,  either  alone  or  in  the 
presence  of  acids,  anhydrides  are  formed  which  polymerise 
to  the  so-called  "  saliretines."16  These  "  saliretines  " 
are  resinous,  brittle  substances  of  variable  fusibility  and 


1  Ber.,  5,  pages  25,  280,  1094,  etc. 

*  Kng.  Pat.  12,880/1902. 

1  Kng.  Pat.  15,517/1905,  Ger.  Pat.  189,262,  Fr.  Pat.  861,580. 

1  Qer.  Pat.  237,78«. 

*<;<>r.  Pat.  219,570. 

•Ger.  Pat.  228,639,  Kng.  Pat.  28,009/1907. 

7  lUekeland. 

*  Lebach. 

*  \  vlsworth 

'"  Knoll  (Lebach)  Kng.  Pat.  28,009/1907,  Belg.  Pat.  204,811. 

"  l.i-Mg's  Ann.,  237,  261  ;    Ber.,  19,  3316. 

11  Liebig's  Ann..  302,  105,  ft  xcq. ;   Ber.,  40,  2524. 

11  Her.,  27,  2409  ;   Ger.  Pat.  85,588  (Bayer  und  Co.). 

14  Z    ang.  (hem.,  25,   1945. 

"•  I'u  ia,  Liebig's  Ann.  48,  75,  56, 37,  81, 245,  96,  357.  K  rant,  Llebl(E*« 

Ann    156,  !_':!.  Beilgtein  and  Serlheim,  Liebig's   Ann.  117,  88. 

Oerbardt,  Ann.  Chfm.  Phys.  (3),  7,  215. 


solubility  in  alcohol  and  other  organic  solvents.16  They 
are  formed  immediately  by  the  condensation  of  phenols 
and  formaldehyde,  especially  when  acid  condensing 
agents  are  used,  with  an  excess  of  phenol,  provided 
sufficiently  intense  and  lengthy  heating  takes  place.  In1 
appearance  and  qualities  they  resemble  natural  resins 
such  as  shellac  and  copaL 

Baekeland  has  shown  that  14  molecules  of  phonoh 
alcohol  react  with  one  molecule  of?  phenol,  or  13  molecules 
of  phenol  with  14  molecules  of  formaldehyde,  whereby 
water  is  set  free.  This  reaction  forms  an  amorphous 
substance  of  the  empirical  formula,  Cl0lH9,O16,  ann  which 
has  acid  properties.  This  probably  is  the  fundamental" 
substance  upon  which  all  these  artificial  resins  are  built 
up,  and  to  which  Baekeland  has  proposed  to  give  the  name 
of  "  Novolae."16  Its  fusibility  and  solubility  are  chiefly  due 
to  an  excess  of  phenol  tenaciously  retained  by  the  resinous 
materia Ls,  and  the  phenol  gives  to  the  resins  a  character- 
istic and  disagreeable  smell.  The  phenol  thus  retained 
has  caused  some  misapprehension  as  to  the  actual  reaction 
which  takes  place.  The  uncombined  phenol  can.  however, 
be  expelled  by  heating  in  vacuo  or  bV  similar  methods. 
At  the  same  time  the  fusibility  and  solubility  are  reduced 
to  such  an  extent  that  in  the  end  an  infusible  and  prac- 
ticably insoluble  product  is  obtained.  This  product, 
however,  greatly  differs  from  Bakelite  by  reason  of  its 
physical  condition.17 

By  using  pure  o-cresol  instead  of  phenol,  Bayer  und  Co.,18 
Blumer,19  and  my.-elf20  have  succeeded  by  various  methods 
in  producing,  without  further  purification,  an  odourless 
Novolae.  The  reason  for  this  has  not  yet  been  deter- 
mined, but  it  is  not  thought  that  the  lower  boiling  point 
of  the  o-cresol  (188°  C.)  can  have  any  influence,  inasmuch 
as  crystallised  phenol  with  an  even  lower  boiling  point 
(182°  to  184°  C.)  produces  a  very  evil-smelling  resin. 

The  chief  representative  of  the  third  class  of  sub- 
stances formed  by  the  combination  of  phenoLs  and 
formaldehyde  is  Bakelite.  In  producing  Bakelite  the  fir*t 
products  obtained  are  liquids  or  solid,  brittle,  and  resin- 
like  substances,  which,  however  must  not  be  confounded 
with  the  Novolae  substances,  because  under  the 
influence  of  heat  the  Bakelite  products  become  hard, 
insoluble  and  infusible  substances  of  a  high  chemical 
and  mechanical  resistance.  These  initial  stages  of  Bakelite 
have  received  various  names  such  a.s  Bakelite  "  A," 
Liquid  or  Solid  (Baekeland),  llesinit  Ma^s  (Lebach),  etc. 
Four  years  ago  I  proposed  to  call  the  whole  of  this  class 
"  Resoles."21  "  Res  "  is  derived  from  the  Latin  "  resina," 
a  resinous  body,  and  tho  "  ol  "  refers  to  the  solubility 
in  alkalis  which  points  to  the  probable  presence  of 
hydroxy]  groups.  For  the  final  product  whether  it  be 
called  Bakelite  "  C,"  Resinite,  Condensite,  or  by  eounb 
other  name,  I  suggest  the  name  "  Resite." 

Besides  these  products,  Baekeland  distinguishes  ai* 
intermediate  polymerisation  product,  which  he  teems 
"  Bakelite  '  B,'  "  which,  although  no  longer  fusible  or 
soluble,  is  yet  affected  by  solvents  and  also  become* 
plastic  under  the  influence  of  heat.  This  intermediate 
condensation  product    I  would  BUggesI    to  call  "  ResrtoL" 

We  have  therefore  to  deal  with  four  distinct  group-: 
(I)  Novolae.     (2)  Resoles.     (3)  Reeitol.     (4)  Resites. 

Groups  2  and  .'{  (Resoles  and  Reeitol)  can   !«■  trans 
formed  by  purely  physical  means,  that  i>   by   bossing, 
into    products    of   group    1.    Resites,    whereas    group    I, 
Novolae,  can  only   be  transformed   by  further  chemical 
treatment,  as   !  shall  explain  biter  on. 

The  first   man  to  handle    Re  ites  was    probably    Klee 
berg.**     By  the  action  of  strong  hydrochloric  acid  npon 


'"  Hackcluml,  Chen..  Zeil   .    1909,    \<i    96,   p    W7  j     IMS,   P     IS4  • 

.1    tnd.  Bug.  Chem.,  1912,  ffo.  10. 
"  Baekeland,  I.e. 
'"  tier.   Pat,   201.261. 
'•  (Jer.    Pat.   206,004 
■  Ger.  Pal    219,728  fKuol]  und  <  o.), 
21  7,.  ang.  Chem.,  1909,  I 

"  LiOblg'8  Ann  .  263. 
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a  mixture  of  phenol  and  formaldehyde  he  obtained  a 
hard,  porous  mass,  whieh  was  insoluble  in  all  solvents 
and  not  affected  by  most  chemicals. 

Arthur  Smith23  endeavoured  to  make  practical  use  of 
the  reaction,  which  it  was  technically  impossible  to  deal 
with  in  the  manner  described  by  Kleeberg.  Smith 
employed  methyl  or  amyl  alcohol  for  dilating  purposes 
and  at  the  s  nne  time  replaced  the  formaldehyde  by 
acet aldehyde.  In  doing  this  ho  suggested  that  the 
solvent  took  a  part  in  the  reaction,  which  is  correct  in  so 
far  as  alcohol  and  aldehyde  can  combine  to  acetals  under 
the  influence  of  acid.24  These  acetals,  as  well  as  the 
unaltered  alcohol,  aro  not  expelled  by  the  low  drying 
temperature  applied  by  Smith's  method,  and  are  only 
mechanically  combined"  with  the  condensation  product. 
This  is  proved  by  the  smell  which  is  still  noticeable 
after  a  considerable  time. 

Similar  lines  to  those  adopted  by  Smith  were  followed 
bv  Luft,25  but  he  endeavoured  to  produce  an  elastic 
product  like  celluloid  by  adding  glycerin  and  camphor. 

\V.  H.  Story26  tried  to  dispense"  with  the  use  of  con- 
densing agents  and  solvents,  and  to  combine  phenol  and 
formaldehyde  by  merely  heating  them  together,  using 
a  large  excess  of  phenol.  Nov,  according  to  the  later 
researches  of  Baekeland,  Raschig,  and  others,  the  use  of 
an  excess  of  phenol  means  the  production  of  only  Novolac 
products,  provided  no  basic  materials  are  employed  as 
contact  substances.  Story  reports  that  in  using  pure 
crystallised  phenol  a  long  period  of  heating  is  imperative. 
and  Baekeland  his  proved  that  even  after  the  heating 
has  gone  on  for  several  days  the  condensation  is  still 
imperfect  and  uncertain.  From  my  own  experience  I 
can  confirm  this.  It  is  certain  that  the  reaction  is  more 
rapid  when  using  commercial  crude  carbolic  acid,  which 
contains  mostly  crook,  together  with  a  not  inconsiderable 
quantity  Of  basic  substances,  the  presence  of  which  under 
all  circumstances  leads  to  the  production  of  resites,  even 
if  the-  quantity  of  phenol  much  exceeds  the  quantity  of 
aldehvde.  The  phenol  then  simply  aete  as  a  diluent 
and  filling  medium  in  very  much  the  same  way  as  the 
substances  used  by  Smith  and  Luft.  This  explains  why  the 
■f  crystallised  phenol  retards  and  impedes  the  reaction. 
Crystallised  phenol  as  a,  rule  does  not  contain  alkaline 
rabstaa  es,  or  if  it  does,  only  traces  of  such.  It  is 
probably  only  in  the  laboratory  by  using  glass  vessels 
that  th'"  reaction  with  pure  crystallised  phenols  has  been 
lied  out.  The  condensation  is  then  brought  about 
by  the  alkali  from  the  glass  containers  having  been 
attacked  through  th<  long  heating.  In  the  total  absence 
of  alkaline  substances,  the  retail  will  only  bo  Novolac. 

r  moulded  article,  the  Story  method  has  never 
been  put  into  commercial  practice,  because  of  the  long 
period:  of  heating  which  i-  necessary  and  which  makes  the 
process  too  expensive,  owing  to  the  long  time  in  which 
th>-  mould-  an  in  use.  There  is,  however,  a  metal  lacquer 
on  the  market,  which  it  ■  -aid  is  made  by  the  Story 
preee  -,  and  I  am  led  to  believe  this  by  the  fact  that  this 
lacquer  requires  a  long'  period  of  heating  before  it  has 
oed  the  ■■  v  hardness. 

In    l'»0T.  Dr.  L.  H.  Baekeland27  and  I28  simultaneously 
and    independently    discovered    the    condensing   effect   of 

bask  mbntonms  Manasse  and  Lederer**  had  already 
shown  that  it  was  possible  to  produce  o-  and  p-hydroxy- 
b-n/.vl  alcohol  by  the  action  of  molecular  quantities  of 
.ilk  ah  on  phenol  and  formaldehyde  followed  by  the  addition 

of  .v  id.  o  Hvdro.xybon/yl  alcohol  was  previously  known 
as  saligcnine,  "produced  from  it-  glueoside,  -alicin,  which  is 
found  in  th<    willow   tree. 3° 

I).     Laire*1   mole    u-.-    of    this    reaction    and    produced 

sheBac     abstrtotei    by  healing  the   rati  phenol-alcohol; 

in  other  word-,   he  produced   Novo! 


«  Kr,«     Pat     )n,^»7/1899. 

«*Bei    it, 

Pat.  140,:,:,.      I    -    Pal    785  278 
2*  Ei  «    Pat  Bels    »'•••»    -1"  ' 

»'  I  :\    SDd    1922/1906;     21,.'»W/1908  ;     tier.    Pat. 

i  i  i    Pal  <■'••    Pat,  2>2&,m<.\ 

arw! 

It  I 

"  I.  48,   7  .    56, 


Baekeland  and  1  found  that  by  using  small  quantifies 
of  alkaline  substances  and  without  the  addition  of  acid 
wo  covdd  obtain  more  quickly  and  more  easily  the  results 
of  Smith,  Luft,  and  Story,  i.e.,  Resites. 

It  is  from  this  period  onwards  that  the  production  of 
phenol-formaldohyde  condensation  products  has  become 
of  commercial  value,  and  especially  so  since  Dr.  Baekeland 
has  turned  his  attention  to  the  physical  and  mechanical 
sides  of  the  problem,  which  had  so  far  been  neglected. 

Various  alkalis,  substances  with  alkaline  reactions, 
and  substances  which  yield  alkali  are  suitable  as  con- 
densing agents.  Amongst  the  alkali-yielding  substances, 
special  mention  must  be  made  of  various  salts,32  the  use 
which  for  condensation  has  some  interesting  features. 
I  found  a  special  advantage  some  time  ago  in  using  sodium 
sulphite  in  the  manufacture  of  resinit  and  Dr.  Baekeland 
also  in  his  first  publication  suggested  the  use  of  this 
particular  salt.  The  following  reaction  then  took  place  : 
CH20+S03Na2+H20=CH2OH-S03Na+NaOH.33  The 
sodium  hydroxide  thereby  formed  is  the  actual  condensing 
agent,  whilst  the  formaldehyde-bisulphite  separates 
into  fine  crystals  after  some  time,  provided  sufficient 
sulphite  has  been  used. 

The  use  of  sodium  carbonate  also  provides  an  interesting 
reaction ;  the  carbon  dioxide  is  expelled  violently  after 
a  short  heating  and  the  alkali  set  free  effects  the  con- 
densation. It  may  be  assumed  that  in  this  case  a  similar 
reaction  takes  place  under  the  influence  of  phenol,  as  is 
the  case  when  sulphite  is  employed,  that  is  to  say,  an 
intermediate  formaldehyde-carbonic  salt  is  formed, 
but  this  is  immediately  decomposed. 

Besides  the  various  alkalis  and  the  salts  mentioned 
there  are  many  other  substances  which  can  be  used  as 
condensing  agents,  amongst  others,  tiisodium  phosphate, 
borax,  sodium  silicate,  soap,  ammonia,  hydroxyleamine, 
organic  amines  and  amides  of  weak  acids. 

Baekeland  looks  upon  the  insoluble  and  infusible  final 
product  of  the  reaction,  which  he  calls  Bakelite  "  C,"  as  a 
polymerised  hydroxy  benzylmethyleno  -  glycolanhydride. 
He  bases  this  theory  on  the  fact,  established  by  myself, 
that  Bakelite  "  C  "  or  Resites  generally  can  be  produced 
by  the  action  of  formaldehyde  on  saliretincs,  that  is  to  say 
anhydriscd  and  resinised  phenol-alcohol  or  "  Novolac." 
Baekeland  has  discovered  that  Bakelite  "  C  "  is  obtained 
by  the  action  of  one  molecule  of  formaldehyde  on  six 
molecules  of  phenol-alcohol,  or  as  an  alternative  of  seven 
molecules  of  formaldehyde  on  six  molecules  of  phenol : 

0(\,H4-OH-CH2OH+CH2(OH)2=C\8H38O7  +  7H,O  or 
6CJI5-OH+7CH2(OH)2=C4"3H3807  +  13H2O.  " 

In  this  formula  formaldehyde  is  given  as  oxymothylen- 
glycol,  in  which  form  it  reacts  in  the  presence  of  water. 

Baekeland  assumes,  therefore,  that  Bake  lite  "  (J "  is 
a  polymerised  hexahydroxybonzylmothylenglycol  anhy- 
dride : 


c:h2c6h4-och2c6h4och2c6h4och2 
0-c„h4ch2-0-c6h4-ch20-c,h4-ch2- 


\ 


0 


This  substance  can  also  be  called  hexasaligonosaligenin- 
methylenglycolether.  Homologues  of  this  compound 
aro  obtained  by  using  the  homologous  phenols. 

Lately  Raschig3*  has  studied  the  question  of  Bakelite- 
formation  and  arrived  at  quite  different  conclusions, 
which  he  announced  at  a  lecture  in  New  York  in  September, 
I!)  I  2.  His  research  goes  to  prove  that  the  condensation 
leads  by  way  of  phenol-alcohols  and  di -alcohols  to 
derivates  of  diphcnylmcthano.  andc-pceially  to  dihydroxy- 
diphenylmethane-alcohols.  The  latter  are  said  to  con- 
dense  further  amongst  themselves.  Now  Raschig  has 
defined  two  alternative  phenol  products  which  supplied 
two  Resites,  which  according  to  their  composition  aro 
different,  yet  are  similar  in  their  properties.  He  call 
the  «■  Bakelite  (I.)  and  (II.),  which  must,  however  nol  bl 
confounded  with  Bakelite  "A"  and  "B"  of  Baekeland. 
elite    (I.)    is    said   to    contain     I    molecules    of       phenol 

t..   t   molecules  of  formaldehyde,  whilst  in  Bakelite  (11.) 

Hqham  /.-it.,  loot),  No.  .iJ   .39  (JBaekeland)  ;    Z.  ang.   Clwpj.i 

1909,  L598  (Latach). 
»>  Baekeland,  I.e. 
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is  one  molecule  of  phenol  to  every  two  of  formaldehyde. 
Raschig  correctly  points  out  that  the  whole  question  is 
greatly  complicated  by  the  fact,  that  the  initial  con- 
densation simultaneously  produces  o-  and  ^"P^enol- 
alcohol,  which  can  combine  with  one  another  in  many 
ways.  In  the  case  of  the  cresols  the  matter  is  simplified 
by  the  fact,  that  yj-cresol  does  not  enter  into  reaction 
at  all. 

J.  W.  Aylsworth  gives  a  new  formula  in  his  English 
Patent  No.  4396/1911  without,  however,  giving  a  theoreti- 
cal or  analytical  explanation.  Aylsworth  starts  with 
Novolac,  which  he  turns  into  Resite  by  the  action  of 
formaldehyde  or  equi\alent  substances  in  practically  the 
same  way  as  Backeland  and  I  have  done.  In  making 
the  Novolac,  however,  he  works  with  three  molecules  of 
phenol  to  two  of  formaldehyde,  and  claims  1o  obtain  a 
Novolac  of  a  corresponding  composition,  without,  however, 
giving  analytical  proof  of  his  assertion.  His  instructions 
are  to  heat  this  product  "  for  the  purpose  of  expelling  the 
water  "  for  half  an  hour  to  two  hours  at  a  temperature 
of  400°  F.  ;  in  doing  so  not  only  the  water  is  expelled, 
but  also  up  to  one-third  of  the  phenol  employed  returns 
unaltered,  clear  proof  that  Aylsworth's  formula  is  without 
scientific  bast. 

Lately  a  new  theory  of  the  chemical  structure  of  Resites 
has  been  published  by  Wohl.36  He  looks  upon  the  Resites 
as  polymerisation  products  of  methylene -derivatives  of 
the  tautomeric  phenol 


.=0. 


He  has  formed  this  opinion  by  the  study  of  acrolein  - 
derivatives  of  phenols  and  of  so-called  resorcinol  ethers, 
which,  as  he  has  personally  informed  me,  can  only  be 
formulated  rationally  by  the  aid  of  tautomeric  phenols. 

Whatever  may  be  the  actual  formula  for  Bakelite 
"  C "  or  generally  for  Fesites,  it  is  wrong  to  assume 
that  the  process  of  the  formation  is  always  identically 
the  same.  In  their  research  work  neither  Baekeland  nor 
Raschig  have  taken  into  consideration  the  fact  that  the 
course  of  the  reaction,  quite  apart  from  other  factors, 
is  greatly  influenced  by  the  condensing  agents  which  are 
used.  Without  a  doubt  the  reaction  produced  by  employ- 
ing alkalis  or  alkaline  salts  commences  with  the  formation 
of  phenol-alcohols.  This  may  be  definitely  inferred 
from  the  work  of  Lederer  and  Manasse,36  but  even  so  it 
seems  that  in  the  use  of  salts  the  acid  portion  has  a  certain 
effect,  because  I  obtain  a  somewhat  different  product 
when  using  sodium  sulphite  than  with  sodium  carbonate 
or  caustic  soda.  Greater  still,  however,  is  the  difference 
in  the  reaction  and  also  in  the  product  when  using  volatile 
alkalis,  especially  ammonia.  To  this  fact  I  called  atten- 
tion some  four  years  ago.37 

Ammonia  and  formaldehyde  form  hexamethylene- 
tetramine.  In  combining  hexamethylenetetramine  either 
in  substance  or  in  solution  with  phenol  an  addition  product 
is  formed  (according  to  Tollens  and  Moschatos)38  consisting 
of  three  molecules  of  phenol  and  one  molecule  of  hexa- 
methylenetetramine. This  crystallises  in  the  orm  of 
needles  and  is  decomposed  by  heating  at  a  temperature  of 
115°  C.  or  by  boiling  its  aqueous  solution,  ammonia  being 
set  free.  It  is  always  formed  when  phenol,  formaldehyde, 
and  ammonia  are  brought  together.  The  succession  is 
quite  immaterial.  No  practical  use,  however,  can  be  made 
of  this  reaction,  because  the  large  quantity  of  ammonia 
evolved  renders  the  final  product  porous  and  brittle. 
It  has,  however,  been  shown  that  a  greatly  reduced 
quantity  of  ammonia  yields  a  product  of  technical  value. 
The  reaction  in  this  case  is  brought  about  by  the  formation 
»f  the  addition  product  in  a  quantity  corresponding 
to  the  amount  of  ammonia  present  (Lcbaeh,  I.e.). 
This  addition  product  is  decomposed  by  heat,  whilst 
the  ammonia  which  is  set  free  combines  with  a  fresh 
quantity  of  formaldehyde  and  phenol,  and  so  on  until 
all  the  phenol  and  formaldehyde  are  condensed.  The 
remaining  ammonia  will  be  found  partly  free  or  as  methyl 
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amine  in  the  water  formed  by  the  condensation,  or  will 
partly  escape  as  gas  during  the  final  polymerisation. 
A  third  portion  of  the  ammonia,  however,  remains  com- 
bined with  the  final  product,  either  in  chemical  com- 
bination or  simply  as  a  solution  of  the  ammonia  in  the 
solid  Bakelite  "  C."  The  latter  seems  the  more  probable, 
seeing  that  when  ammonia-Bakehte  is  machined  the 
smell  of  ammonia  is  sometimes  noticed.  Baekeland 
did  not  mention  the  retained  ammonia  in  the  first  analysis, 
which  he  published.39  This  is  no  doubt  due  to  the  fact, 
that  he  endeavoured  to  purify  the  powdered  substance 
by  treating  it  with  caustic  alkali,  acids,  and  solvents. 
We,  however,  have  in  every  case  been  able  to  identify 
ammonia   by  analysis. 

The  method  of  condensation  found  by  Baekeland  and 
myself  would  not  have  sufficed  to  have  placed  the  manu- 
facture of  Resites  upon  a  commercial  basis,  first  of  all 
the  hardening  process  being  too  slow,  although  accelerated 
by  the  use  of  alkalis.  This  fact  also  made  the  process  too 
expensive. 

We  both,  however,  succeeded  in  overcoming  these 
difficulties,  but  Baekeland's  method40  is  undoubtedly  the 
more  suitable  of  the  two  for  manufacture  on  a  large 
scale.  Until  that  time  it  had  been  necessary  to  exercise 
great  care  in  the  hardening  of  the  resoles  by  heating, 
so  that  the  product  should  not  foam  or  become  porous 
by  the  escaping  steam  of  the  water  or  the  vapours  of  the 
phenol,  formaldehyde,  or  ammonia  (according  to  the 
method  of  manufacture  employed).  One  therefore  had 
to  keep  the  temperature  below  100°  C.  for  a  considerable 
time,  mostly  at  80°,  until  the  hardening  had  sufficiently 
progressed  to  make  the  development  of  pores  in  the 
product,  even  under  the  influence  of  a  higher  temperature, 
impossible. 

It  was  Baekeland  who  showed  that  by  neutralising  the 
tension    of    the    escaping    vapours    by    outside    pressure 
the  formation  of  pores  can  be  prevented,  and  by  simul- 
taneously increasing  the  temperature  he  was  able  corres 
pondingly  to  shorten  the  time  necessary  for  hardening. 

These  improvements  Backeland  carries  out  in  a  modified 
form  of  autoclave  or  vulcanizer  called  a  Bakelizer.  This 
apparatus  is  heated  by  steam  and  the  necessary  pressure 
is  produced  either  by  means  of  compressed  air  or  com- 
pressed gas,  such  as  carbon  dioxide. 

If  a  liquid  or  powdered  Resole  such  as  Bakelite  "A" 
or  Resinite-mass  be  filled  into  a  glass  tube  and  heated 
in  the  Bakelizer  for  two  to  three  hours  at  a  temperature 
of  140°  to  170°  C.  at  a  pressure  of  about  10  atmospheres, 
the  result  will  be  a  transparent,  insoluble,  infusible, 
strong  rod  of  resite. 

Instead  of  using  the  Bakelizer  the  Resoles  can  be  placed 
in  a  steel  mould  and  the  moulding  and  hardening  can  be 
effected  simultaneously  in  a  hot  press.  When  this  is 
done  the  material  needs  the  further  addition  of  filling 
material.  Pure  Resoles  would  melt  under  the  influence 
of  the  heat  and  then  run  out  of  the  mould.  This  difficulty 
could  be  overcome  by  using  Bakelite  "  B,"  which  only 
softens  in  the  heat  and  welds  together  under  pressure, 
but  this  would  be  too  expensive,  owing  to  the  relatively 
high  price  of  the  pure  Bakelite.  Besides  that,  pure 
Resite  is  so  hard  that  for  many  purposes  it  would  be 
difficult  to  work  up.  As  far  as  the  final  resites  are  con- 
cerned, such  an  incorporation  is  impossible  in  consequence 
of  their  infusibility  and  insolubility.  Resoles,  on  the 
other  hand,  in  the  melted  or  dissolved  condition  have 
great  penetrating  power  with  all  kinds  of  materials, 
especially  those  of  a  fibrous  nature,  such  as  asbestos 
or  cellulose.*1  These  Bakelite  mixtures  show  very  high 
tensile  test  figures,  some  having  reached  the  same 
figures  as  those  of  cast  iron,  viz.,  10,000  lb.  per  squm 
inch.  The  average  tensile  strength,  according  to  the 
Richie  testing  machine,  was  returned  at   40001b. 

Another  advantage  in  the  use  of  filling  material  is  that 
it  prevents  the  Resole  from  running  out  of  the  mould 
under   pressure.      First    the    Resole    melts   and    then    pene 

nates  the  filling  material,  forming  a  plastic  mixture  which 

completclv    tills    the    mould    in    the    press.     Then,    at    a 
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temperature  between  100  and  200    ('.  the  Resole  is  tinned 
into  Resite.      Whether  this  is  done  in  the  press  or  hi  the 
Bakclizcr,  a  dens*'  and  homogeneous  mass  is  produced. 
Bakelite   itself   is   not    nmeh  affected    by   heat,   in   faet, 

the  quality  improves  with  the  increase  of  the  temperature  : 

170  C.  i-  probably  the  most  favourable  temperature 
for  the  formation  of  Resite,  and  it  is  not  until  300°  has 
been  reached  that  chirring  takes  plaee.  While  woodineal 
reduces,  asbestos  and  other  inorganic  filling  materials 
increase-  the  heat  and  lire  resisting  qualities  of  the  Resites. 
The  period  during  which  the  moulded  article  should  be 
in  the   press  varies  from  one  to  two  hours. 

Advantage  can  be  taken  of  this  press-moulding  in  the  case 
of  sheet.-  for  switchboards,  for  by  the  use  of  several  platens 
two  to  three  or  even  more  sheets  up  to  3  feet  square  can  be 
made  simultaneously. 

The  transformation  of  the  Resoles  into  the  Resites  in  the 
mould  gradually  takes  place  from  the  outside  of  the 
article.  Thus  a  moulded  article  may  be  removed  from  the 
mould  while,  the  inside  is  still  soft  and  plastic,  and  the 
outside  has  ahead}*  been  transformed  into  Resite.  This 
point  is  reached  after  a  very  short  while,  in  the  case  of 
small  moulded  articles  in  a  few  minutes.  The  half  finished 
articles  are  then  laid  aside  until  a  sufficient  quantity  has 
accumulated,  when  they  are  placed  either  into  the  Bakc- 
lizer  or  into  an  ordinary  drying  oven,  where  the  heating 
is  completed. 

The  transformation  of  Resoles  into  Resites  can  be 
brought  about  quickly  by  another  method.  By  the 
action  of  acid  upon  the  mixture  of  phenol  and  formalde- 
hyde, one  obtains,  as  a  rule,  Novolac  products,  but 
K  lee  berg42  and  Pollak4S  have  shown  that,  under  certain 
circumstances,  it  is  possible  to  produce  by  the  aid  of  acids 
insoluble  products,  namely,  by  using  an  excess  of  formalde- 
hyde. Kleeberg  employed  strong  hydrochloric  acid, 
but  the  reaction  is  of  an  explosive  nature  and  the  products 
are  porous  and  technically  useless  substances.  Pollak, 
on  the  other  hand,  made  use  of  small  quantities  of  acid, 
giving  a  slow  reaction. 

I  have  found  that  the  quickest  and  most  rational  way 
of  dealing  with  this  problem  is  to  allow  the  acid  to  act 
upon  the  Resoles  themselves  and  not  upon  the  initial 
ingredients,4*  the  acid  in  this  case  being  more  a  poly- 
merising than  a  condensing  agent.  For  instance,  by 
adding  hydrochloric  acid  to  liquid  Resoles  condensed  by 
alkali,  heat  will  be  developed,  and  the  substance  will 
thicken  and  then  solidify  after  a  short  time  to  a  homo- 
•  ous  block  of  hard  Resite.  While  the  mixture  is 
-'ill  liquid  it  can  lie  cast  into  moulds  and  as  the  material 
penetrates  the  most  delicate  moulds  it  will  after  harden- 
ing be  a  true  replica  of  the  original,  in  this  way,  for 
instance,  blocks  for  newspaper  printing  have  been 
made,   whi'h  combine  speed   of   manufacture  with  light 

wigh'. 

Daring  the  hardening,  the  mixture  is  for  a  short  time 
plastic  and  i'  can  be  kneaded  into  shape.  In  this  respect 
i'  i-  useful  for  dental  purposes,  because  of  its  rapid  harden- 
ing and  setting.  The  acid  can  be  easily  removed  by 
washing  and  neutralising. 

For  arti'  lee  when-  it,  is  a  question  of  electrical  insulation, 

the  hardening  process  jod  described  Is  not  applicable, 
hms  the  mediating  properties  of  the  hardened  com" 
pound  em  not  sufficient. 

J.  W.  .v. I  worth47  describes  a  process  based  on  the 
rvation  made  b*j  me,  viz.,  that  Novolac  can  be  trans- 
formed into  Resite  by  treatment  with  formaldehyde 
<>r  substances  which  yields  formaldehyde.  Amongst  the 
latter,  he  ebJefrj  ioxymethylene  or  hexamethvlene- 

tetismine,  at  tie  same  time  adding  oitro-  or  chloro- 
naphihalenee  or  acid  anhydrides  as  "solid  solvents" 
and  water  or  ammonia  combining  agent*. 

The     transformation     of    polymerised     phenol-alcohol 

anhydride*    (Novolac)   into  Resites  by  chemical   process, 

the  introduction  of  methylene,  is  done  in   practice 

by   melting   Novolac   with   polymerised   formaldehyde  or 
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hexamethylenetetraniine    and    causing    condensation    by 
prolonged  heating  at  a  temperature  of  over  95°  C. 

Factories  in  which  Bake  lite  and  Resinite  are  made 
have  so  far  been  erected  hi  the  United  States  by  the 
General  Bakelite  Co.,  New  York,  hi  Cermany  by  the 
Bakelite  C.  in.  b.  H.,  Berlin,  and  hi  the  United  Kingdom 
by  the  Bakelite  Co.,  Ltd.,  Cowley,  Middlesex. 

The  distinction  between  Bakelite  and  Resinit  is  purely 
arbitrary  and  dates  from  the  time  when  the  two  products 
competed  against  one  another. 

Bakelite  "  C  "  in  its  purest  form  is  a  colourless  or  light 
golden -yellow  mass  of  a  sp.  gr.  L25.  It  is  a  bad  conductor 
of  heat  and  of  electricity,  and  therefore  a  first-class  insulat- 
ing material.  It  resists  mechanical  influences,  such  as 
pressure  and  shock,  but  hi  its  pure  form  it  has  a  com- 
paratively low  elasticity,  although  for  most  purposes 
sufficient.  The  heat  resisting  properties  are  of  special 
value.  It  can  be  heated  without  decomposing,  to  a  t<  m- 
pevature  of  300°  C.  When  heated  to  a  higher  temperature, 
charring  takes  place,  but  the  product  will  not  flame. 

Bakelite  is  non -hygroscopic  and  resists  vapours  ard 
nearly  all  chemicals,  such  as  concentrated  hydrochloric 
acid,  cold  concentrated  and  boiling  dilute  sulphuric  acid. 
It  is  attacked  by  hot  concentrated  sulphuric  acid,  nitric 
acid,  and  bromine.  The  resistance  against  alkali  varies, 
there  being  several  qualities  of  Bakelite  which  resist 
warm  caustic  soda.  Generally  speaking,  Bakelite  is 
more  resistant  than  all  other  plastics,  such  as  celluloid, 
vulcanite,  casein,  and  shellac.  Its  excellent  refraction  of 
light,  and  the  ease  with  which  it  can  be  worked,  have 
led  to  its  use  for  making  ornaments  and  beads  for 
jewellery.  It  is  also  suitable  for  pen  and  pencil  holders, 
umbrella  and  stick  handles,  cigar  and  cigarette  holders, 
pipe  mouthpieces,  etc. 

By  imparthig  to  the  Bakelite  a  cloudy  effect,  it  is 
hardly  distinguishable  from  amber,  except  that  it  is  less 
brittle. 

It  is  only  for  these  articles  that  final  Resite  is  used, 
whilst  practically  for  all  other  purposes,  such  as  moulded 
pieces,  for  impregnation  and  lacquering  purposes,  etc., 
only  the  liquid  or  solid  resoles  may  be  used. 

Liquid  resoles  form  the  first  stage  of  condensation 
and  according  to  the  reaction  they  can  bo  produced  in 
all  grades  of  fluidity  and  viscosity.  As  such,  they  receive 
various  definitions,  for  instance,  Bakelite  Liquid  "A," 
"  A.V,"  "  A.  10,"  "  A.  15  "  or  Resinite— Mass  "  1,"  "  IK," 
"  2,"  etc.  The  applications  of  these  various  qualities  are 
numerous.  Certain  clays  used  in  brick-making  contain 
salts,  such  as  magnesium  and  calcium  sulphates,  which 
effloresce  when  the  bricks  are  dried  and  which  give  them  a 
spotty  and  unpleasant  appearance.  Pcrkie.wicz47  tried 
(dating  with  glue  to  prevent  this  efflorescence.  The  coat- 
ing disappears  in  the  oven  and  leaves  a  clean  and  uniformly 
coloured  surface.  But  while  the  bricks  are  drying  the 
eoating  becomes  mouldy,  so  that  spots  again  appear. 
Various  disinfectants  were  tried  and  Resinit  Mass  '  IK  " 
proved  to  be  the  most  suitable  addition.  No  hardening 
ta  kes  place,  because  the  Resinit  is  also  completely  destroyed 
during  the  baking  process. 

In  all  other  applications,  the  Resoles  are  merely  the 
initial  stages  and  in  the  course  of  their  application 
they  are  transformed  into  Resites. 

Woodineal,  cellulose,  fibre,  paper,  and  other  absorbent 
materials  are  impregnated  with  Bakelite.  After  impregna- 
tion, the  materials  are  dried  and  pressed  into  knife  and 
razor  handles,  reels  for  electrical  purposes,  photographic 

developing  trays,  and  such  like. 

Another  application  of  liquid  Bakelite  is  the  impregna- 
tion of  are  lamp  or  magneto  coils.  The  liquid  Bakelite 
penetrates  right  through  the  windings  and  forms  a  solid 
block.  Coils  impregnated  with  Bakelite  show  higher 
tanoe  figures  without  any  chance  of  the  insulation 
goffering  by  melting.  The  heat  is  also  more  readily 
removed,  since  the  heal  conducting  properties  of  Bakelite, 
although  small,  are  greater  than  those  of  ordinary  resin. 
materials.  Moreover,  the  various  windings  of  the  coil 
held  together  much  more  firmly  than  by  the  brittle  resins 
in  iiM  to  day,  which,  of  course,  means  that  the  coils  are 
more  able   to  resist  mechanical  shocks. 
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The  above  advantages  of  Bakelite  are  of  great  use 
in  motors  in  railway  carriages,  motors  in  connection  with 
pumps  in  chemical  works,  and  in  all  such  places  where 
the  motors  are  subject  to  damp  or  fumes  of  a  corrosive 
nature. 

Liquid  Bakelite  with  asbestos  powder  or  sand48  makes 
a  paste  with  which  pipe  lines,  flanges,  or  even  entiie 
vessels  may  be  coated  and  thereby  rendered  proof  against 
acids,  chlorine,  weak  alkalis,  or  other  substances  which 
attack  metals.  In  the  alkali  works  at  Niagara,  cast  iron 
parts  of  chlorine  producing  apparatus  have  been  treated 
in  this  way  and  have  in  consequence  resisted  the  effects 
of  the  liquid  containing  chlorine  for  a  year  and  a  half. 
Similar  experience  has  been  gained  hi  Europe,  and  in 
several  instances  earthenware  vessels  have  been  replaced 
by  iron  receptacles  coated  with  Bakelite  paste.  Of  course, 
in  all  these  cases  it  is  necessary  to  transform  the  Bakelite 
coating  into  the  final  stage  by  applying  heat. 

If  the  condensation  of  Resoles  is  carried  far  enough 
products  are  formed  which  in  ordinary  temperature  are 
solid,  brittle,  and  easily  powdered,  but  if  these  be  heated 
they  first  melt  again  before  they  are  finally  transformed 
into  Resites.  In  the  powdered  form  these  Resoles  can  be 
readily  mixed  with  various  filling  materials  and  these 
mixtures  can  be  moulded  into  all  manner  of  articles, 
the  mixtures  usually  consisting  of  30/40  per  cent.  Bakelite 
and  60/70  per  cent,  of  woodmeal  or  asbestos  fibre.  The 
percentage  of  the  mixture  depends  upon  whether  greater 
mechanical  strength  or  better  insulation  is  required. 
Asbestos  produces  heat  resisting  materials  to  a  greater 
extent  than  woodmeal,  although  the  iron  contained  hi  the 
asbestos  reduces  their  electrical  insulating  properties. 

When  Bakelite  is  used  in  connection  with  self-lubricating 
bearings,  etc.,  graphite  must  be  added,  and  for  fire 
resisting  mixtures  clay  or  other  inorganic  body  must  be 
added. 

Sheets  of  pure  Bakelite  have  shown  a  dielectric  strength 
of  23,000  volts  per  millimeter  thickness.  Sheets  of  Bakelite 
and  asbestos  30/70  per  cent,  mixture  8,500  volts  and 
woodmeal  mixtures  with  30  to  50  per  cent,  of  Bakelite 
7000  to  11,000  volts  per  millimetre  thickness.  Better 
figures  even  were  obtained  by  impregnating  paper  with 
Bakelite. 

It  is  possible  to  mould  metal  parts  firmly  into  Bakelite, 
despite  the  fact  that  the  expansion  of  the  Bakelite  is 
very  slight. 

Three  works  are  turning  out  Bakelite  buttons  on  the 
Continent,  each  of  which  can  produce  100  to  300  gross  of 
buttons  per  day. 

Varnishes  and  lacquers. — So-called  Bakelite  varnishes 
are  merely  50  per  cent,  or  more  solutions  of  Solid  Bakelite 
'  A  "  in  methylated  spirit.  Bakelite  lacquer  is  produced 
by  diluting  Bakelite  varnish  with  amyl  acetate  or  other 
diluent.  It  is  being  used  for  the  coating  of  brass  bed- 
steads and  other  ornaments,  but  its  application  is  not 
quite  as  simple  as  one  might  believe.  When  an  article  is 
coated  with  it  and  heated  in  an  oven  hi  the  usual  way 
the  coating  is  jutted  with  innumerable  small  nits,  craters, 
and  flakes,  the  cause  of  which  has  not  yet  been  proved. 
We  have,  however,  succeeded  in  remedying  this  defect, 
so  that  the  coating  now  produces  a  very  smooth  and 
brilliant  surface. 

The  advantages  of  Bakelite  lacquer  are  quite  apparent 
from  the  qualities  which  the  Resites  possess,  viz.,  hardness, 
insolubility  and  power  of  resistance  against  the  action 
of  chemicals,  especially  against  the  influences  of  methyl 
ated  spirit,  ammonia,  and  salt  water. 

Bakelite  lacquers  can  also  be  used  as  acid  proof  coatings, 
such  as  for  the  insides  of  fire  extinguishers. 

Bakelite  varnish  is  used  for  the  impregnation  uf  coils, 
armatures  for  magnetos,  arc  lamps,  transformers,  etc., 
in  a  similar  way  as  with  Bakelite  "  A," 

Paper  impregnated  with  Bakelite  varnish  is  also  used 
in  the  manufacture  of  "  Micarta  "  sheets,  "  Pertinax " 
tubes,  and  transformer  terminals.  In  most  of  these 
cases  ordinary  paper  is  impregnated  with  Bakelite  varnish 
and  then  dried,  and  a  sufficient  number  of  the  sheets  of 


paper  are  then  pressed  together  or  rolled  into  tubes 
by  special  machinery.  In  this  way  cylinders  up  to  3  ft. 
in  diameter  and  transformer  terminals  from  6  ft.  to  9  ft. 
long  for  over  one  hundred  thousand  volts  have  been 
made. 

The  special  qualification  of  Bakelite  paper  is  apparent 
from  comparative  figures  of  the  specific  inductive  capacity 
of  Bakelite  with  several  well-known  insulating  substances.*9 

Specific  inductive  capacity. 


Substance. 

Observer. 

Spec.  Ind.  Cap. 

Glass,  /lint    .  .  . 

b 

l 
2 
3 
4 
5 

Arons.  Rubens 

Hopkinson 

Lowe 

Lowe 

Lowe 

Boltzman,    Lampa, 

Hormell 
Wiukleman,  Gordon 
Elsas 
Boltzman 
Curie,  Starke 
Pi  rani 

Boltzman  and  others 
Klemencie 

)  Electrical  Testing 
\        Laboratories, 

New  York       i 

5-37  to  6-20 
6-61  to  9-90 

Glass,  Jena 
Glass,  crown 
Glass,    chrome 

Paraffin  .  . 

hig 

5  05  to  5-52 
6-20  to  7-96 

914 

2-32  to  1-92 

Shellac    

Celluloid 

Resin 

310  to  2-70 
1-19  to  2-60 
2-55 

Porcelain    

Paper    

Vulcanite    

Bakelite  sample  No. 
Bakelite  sample  No. 
Bakelite  sample  No. 
Bakelite  sample  No. 
Bakelite  sample  No. 

4-33  to  6-84 
200  to  225 
2-55  to  315 
6-64  to  5-66 

8-85 
6  05 
6-30 
5-95 
5-60 

*•  Metallurg.  and  Client.  Eng..  Jan.,  1912. 


The  dielectric  strength  of  sheets  of  impregnated  Bakelite 
paper  averages  about  53, 700  volts  per -j^  in. ,  as  against  50,460 
volts  when   using  shellac   paper   of  the  same  thickness.60 

Other  advantages  of  Bakelite  paper  are  great  mechanical 
strength  combined  with  comparative  elasticity,  which 
surpass  all  other  Bakelite  impregnated  substances.  The 
heat  resistance  of  Bakelite  paper  is  naturally  inferior 
to  Bakelite  mixed  with  an  inorganic  filling  material, 
nevertheless,  350°  F.  is  resisted  by  Bakelite  paper  for  a 
considerable  period. 

Another  application  of  Bakelite  varnish  is  in  the  brush- 
making  trades  for  holding  the  bristles. 

Bakelite  varnish  has  been  suggested  for  use  as  an  anti- 
septic in  hospitals,  slaughterhouses,  and  breweries,  as 
well  as  for  the  painting  of  boats  and  yachts.  Hardening, 
in  this  case,  is  not  advisable,  as  the  disinfecting  power 
would  thereby  be  destroyed. 

Soft  wood  can  be  made  proof  against  influences  of  water 
and  rot  by  means  of  impregnation   with  Bakelite  "  A 
or  varnish. 

A  special  qualitv  of  Resinit  varnish,  or  "  Resinit 
Enamel,"  is  used  to  coat  gold-plated  articles.  Ordmary 
enamel  could  not  be  used  for  this  purpose,  because  the 
high  enamelling  temperature  would  alloy  the  gold  with 
base  metal.  Resinit  enamel  has  also  found  unexpected 
use  in  connection  with  the  finishing  of  silk  crape. 

Discussion. 

Mr.  L.  Akchbutt  inquired  how  water  pipes  were  coated 
with  Bakelite,  what  temperature  it  would  stand  effectively, 
and  the  cost  of  the  process.  Could  it  bo  used  mode  a 
steam  boiler  ?  What  were  the  points  of  difference  m  the 
several  Bakelite   materials  ? 

Mr  W  B  Pakkkk  inquired  what  was  the  experience  in 
relation  to  the  use  of  Bakelite  or  cotton,  paper,  or  fibre- 
used  in  the  preparation  of  electrical  machinery.  Was  the 
fibre  damaged,  or  made  tender,  by  the  baking  at  high 
temperature!  He  desired  to  obtain  a  plastered  n..~. 
f„r  Sling  up  electrical  coils.  He  tried  to  tamper  the 
original  properties  of   Bakelite  bases  by  adding  drying 

and   non-drvimr  nils.      Thus   by  the  application  oi ^castor 

oil  the  mixture  prodnced  held  together  when  ooU,  but 
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when  ht-aU'd  to  SO-  the  oil  took  out  the  free  phenol,  ot 

which  considerable  quantities  were  contained  in  the 
Bukelite.  Separation  also  took  place  if  mineral  matters 
were  mixed  with  the  base  and  \\  it  h  easier  oil.  He  did  not 
think  that  the  claim  of  a  definite  compound  was  proved. 
Tile  altove  observation  was  against  the  claim.  As  to  the 
varnishes  all  the  instances  given  were  those  of  spirit 
varnishes.  Was  there  any  rival  to  oil  varnishes  J  Was 
there  any  preparation  which  could  he  used  in  a  similar 
way  in  relation  to  a  boiled  varnish  '(  How  might  papei 
be  impregnated  with  Bakelite  C? 

Dr.  W.  R.  Oumvndy  asked  if  the  new  substances  were 
available  for  replacing  ebonite.  If  the  material  was 
effectual  for  the  coating  of  cast  iron  pipes,  then  the  long 
time  spent  in  experimental  work  hid  been  well  spent. 
As  condensation  was  produced  in  the  presence  of  small 
quantities  of  bases  as  well  as  acids  and  an  insoluble 
material  could  be  produced  by  using  a  large  excess  of 
formaldehyde  in  the  presence  of  acids,  were  the  natures 
of  the  products  in  the  two  cases  physically  similar  } 
When  condensation  took  place  in  the  presence  of  a  base 
was  it  possible  to  carry  the  condensation  to  such  a  state 
of  completeness  that  no  phenol  remained  in  the  con- 
densed mass  as_it  was  frequently  very  difficult  to  cause 
condensation  to  proceed  until  all  material  was  involved 
in  the  reaction  ?  Finally  he  would  like  to  know  whether 
they  had  succeeded  in  making  soluble  condensates  which 
were  practically  colourless,  since  for  varnish  making  it  was 
well  known  that  the  price  of  copals  and  other  gums 
increased  greatly  as  the  material  went  lighter  in  colour. 
It  would  be  interesting  to  know  if  the  Bakelite  products 
had  been  produced  in  this  colourless  and  more  valuable 
form. 

Mr.  Rex  Johnson  inquired  whether,  when  using 
Bakelite  for  impregnating  toils  for  electrical  work,  it  was 
possible  to  use  it  in  any  other  form  than  the  varnish 
form.  There  was  always  a  difficulty  in  getting  a  solid 
impregnation  and,  with  Bakelite  varnish,  this  would 
be  accentuated  owing  to  the  large  proportion  of  solvent, 
which,  when  expelled,  would  leave  air  spaces.  In  electrical 
coil  impregnation  it  was  essential  to  have  a  solid  job. 
and  at  the  present  time  this  was  most  easily  effected  by 
using  a  high  melting  point  asphaltum  compound.  The 
chief  drawback  to  the  use  of  this  material  was  the  large 
coefficient  of  expansion.  Would  the  lecturer  kindly 
give  his  opinion  as  to  the  best  method  of  applying  Bakelite 
to  obtain  a  solid  filling  for  wire  coils. 

Mr.  F.  H.  Alcock  said  having  regard  to  the  composition 
of  one  of  the  preparations,  which  included  an  appreciable 
amount  of  ammonia,  he  did  not  think  it  would  be  suitable 
as  a  brass  lacquer.  Did  the  material  expand  or  contract 
on  exposure  to  air,  and  to  variable  climatic  conditions  ; 
and  was  it  adhesive  or  elastic,  so  as  to  enable  the  negotia- 
tion of  corners  in  work  without  cracking.  What  would 
be  the  effect  of  fats  and  oil-  (and  especially  turpentine) 
Upon  the  material.  There  would  be  a  limited  application, 
with  regard  to  varnishes,  if  \*  did  not  resist  those.  Was 
the  material  effective  in  the  retold  ion  of  bristlec  in  brn  I 
hp  conceived  a  difficulty  in  relation  to  brashes  used  for 
oiL-  and  turpentine.  Wa-  it  suitable  for  making  reservoirs 
for  fountain  peas,  for  its  transparency  -lit    u  eful- 

for  thi«  pui  pose. 

Mr.  W.  H.  H.  Xohri.s  asked  if  the  shrinkage  resultant 
upon  storing  the  composition  oould  be  overcome,     tie 

understood    that    aft'-r   coating   iron    v     I  I      by    brushing 

on  a  ftolotion  of  Bakelite  they  needed  to  be  toved  at  a 
high  temperature.  Re  had  failed  to  make  a  coating 
which  did  not  crack  owing  to  the  shrinkage  previou  ly 
mentioned.  Jt  would  be  mo-1  valuable  if  cotton  fibre 
could  be  made  hnpSTVios  to  the  action  of  acid  and 
chlorine  by  m'-nti-  of  ■  Bakelite  coating.  lb-  found 
tha'  Won  fibre  impregnated  with  a  10  per  cent. 

Bafcehte  solution  in  alcohol,  al  it"  '  in  an  autoclave 
for  only  10  minute-.  made  th<-  cotton  brittle.  With  ;i 
.")  [kt  esnth  solution  the  otton  oould  be  handled 

but  he  w*-  'in  die  to  mshfi  it  infficiently  resistant  ;  be 
a-ked  if  f>r.  Lebacfa  had  been  more  ful. 

f)r.    LZBACH,   in   reply,   -aid   that   although   the   Coal    of 
nu   pipes    with    Bakelite   wa-    rather   high,    it    wa-    ret 

prohibitive  in  view  of  the  re  nhV  obtained.     The  mixture 


used  for  coating  contained  from  20  per  cont.  upwards 
of  Bakelite  ;  the  remainder  consisted  of  sand,  asbestos 
fibre,  or  some  other  suitable  material.  The  shrinkage 
of  Bakelite  in  moulds  was  very  slight  if  a  Bakelite-powdcr 
mixture  was  used.  A  vessel  coated  with  Bakelite  would 
stand  water  up  to  200°  O.  ;  but  it  would  not  stand  direct, 
heating  in  a  steam  boiler,  when  probably  it  would  crack  off. 

There  was  no  essential  chemical  difference  in  the  two 
qualities  of  Bakelite,  only  in  the  uses.  By  further  heating 
Resitol  (Bakelite  B)  would  result,  which  had  an  appear- 
ance similar  to  that  of  solid  Bakelite  A  ;  the  principal 
difference  was  that  it  no  longer  melted  or  dissolved  in  any 
solvent.  On  application  of  phenol  or  glycerin  it  would 
swell  and  decompose,  and  on  heating  it  became  soft.  The 
combined  action  of  heat  and  pressure  would  weld  it 
together  and  moulded  articles  could  be  manufactured 
in  this  way.  It  was  not,  however,  a  process  which  could 
bo  used  largely  on  a  commercial  scale. 

A  certain  amount  of  elasticity  was  invariably  lost 
in  impregnation.  Cotton  impregnated  with  Bakelite 
and  used  as  a  filtering  material  for  alkali,  was  not  affected 
by  the  alkali.  But  tho  Bakelite  reduced  the  elasticity 
of  the  cellulose  and  made  it  brittle. 

The  ammonia  in  the  Bakelite  lacquer  did  not  affect 
the  brass. 

If  Bakelite  was  transformed  into  its  final  stage  there 
was  no  considerable  contraction  or  expansion,  and  he 
did  not  think  there  was  any  danger  in  its  application 
in  the  open  air.  No  oil  could  attack  the  final  Bakelite. 
Tho  proposal  to  mix  oils  with  Resols  to  alter  the  properties, 
probably  with  a  view  of  getting  a  more  elastic  product, 
was  useless.  He  had  never  heard  any  complaint  as 
to  inefficiency  when  used  for  brushes  for  oils. 

Bakelite  had  been  used  for  bottles  for  hydrofluoric  acid, 
and  was  not  attacked.  The  substance  was  obtainable 
without  colour  ;  but  as  transparency  increased  the  price 
advanced,  as  colourless  Resites  could  only  be  made 
from  the  purest  materials.  Resinite  enamel,  for  instance, 
was  quite  colourless.  The  Patent  numbers  for  Bakelite 
were  1921  and  1922  of  1908;  and  Resinite  28,009  of  1907 
and  many  others.  The  liquid  material,  for  coating 
purposes,  cost  15s.  6d.  per  gallon;  the  other  grades 
and  prices  were  also  obtainable. 


Liverpool  Section. 


Meeting  held  at  Ike,  University,  on  Wednesday,  12//*  March, 

1913. 


PROF.    F.    O.    DONNAN    IN    THE    f'HAIR. 


SOME  PROBLEMS  OF  THE  RUBBER  INDUSTRY. 

BY    H.    E.    POTTS,    M.SC. 

The  ordinary  raw  rubber  of  commerce  is  obtained  from 
the  milk  or  latex  of  various  trees,  chief  among  which 
is  tho  Hevea  Brasilienais.  Hevea  latex  is  a  thick  white 
liquid  which  is  secreted  by  the  tree  and  oozes  out  of 
incision  made  in  tho  bark.  In  the  fresh  state  it  is  faintly 
alkaline.  Tho  viscosity  diminishes  on  dilution  with 
water  in  such  a  way  as  to  suggest  that  it  is  an  emulsion 
rather  than  a  suspension.  Seeing,  however,  that  rubber 
is  an  emuboid  colloid,  arid  therefore  theoretically  always 
a  liquid,  this  does  not  enable  us  to  draw  any  conclusion 
ai  to  the  state  of  polymerisation  in  the  latex.  The  globules 
can  be  readily  seen  under  the  microscope  ;  they  consist 
of  rubber  plus  resin.  The  liquid  in  which  they  are  sus- 
pended contains  sugars,  salts,  etc.  The  latex  also  contains 
protein,  which  is  considered  to  reside  on  the  surface  of  the 
globules  as  a  protective  colloid.  This  view  is  borne  out  by 
the  fact  that,  generally  speaking,  precipitants  of  protein 
exert  a  coagulating  action   on  the  latex.     'Hie  nature  of 
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coagulation  is  not  yet  fully  elucidated,  though  it  is  of 
absolutely  vital  importance  as  regards  the  quality  of  the 
rubber  produced. 

On  the  Amazon,  the  wild  Hevea  trees  are  tapped  and  the 
latex  is  coagulated  by  being  poured  from  a  cup  on  to  a 
rotating  paddle  held  in  smoke.  Successive  layers  of 
rubber  are  produced  by  the  coagulating  action  of  the  heat, 
acetic  acid,  and,  some  say,  carbon  dioxide.  The  resulting 
rubber  forms  a  loaf,  shaped  like  a  Rugby  football.  Clearly 
this  contains  the  majority  of  the  total  solids  of  the  latex, 
including  protein,  though  not  all,  since  some  of  the  latex 
is  allowed  to  drain  away.  When  fine  hard  Para  reaches 
this  country  it  contains  16  per  cent,  of  water  and  some 
dirt.  It  is  washed  between  differential  speed  grooved 
rollers,  then  sheeted  between  equal  speed  rollers  and  dried 
at  a  low  temperature.  The  product  is  termed  technically 
pure  Para  :  it  contains  about  94  per  cent,  rubber,  3  of 
resins,  3  of  protein,  and  about  0-2  of  water. 

Turning  to  plantation  Para  rubber  as  a  contrast, 
the  latex  is  again  obtained  by  tapping  Hevea  trees. 
It  is  coagulated,  usually  by  the  careful  addition  of  acetic 
acid,  washed,  sheeted  between  diamond-studded  rollers, 
thus  giving  the  so-called  crepe,  and  then  dried,  perhaps 
in  vacuo.  On  arrival  in  England  it  may  contain  0-5 
per  cent,  of  moisture,  but  should  contain  no  dirt.  No 
washing  process  should  thus  be  necessary,  unless  the 
amount  of  adsorbed  acetic  acid  is  appreciable,  in  which 
case  it  should  be  removed,  as  acid  exerts  a  very  deleterious 
action  in  rubber  mixings. 

We  now  come  to  the  first  problem  to  which  I  wish 
to  draw  attention.  On  comparing  a  sample  of  Plantation 
rubber  with  fine  hard  Para,  we  prefer  the  latter.  The 
Para  appears  harder  and  "  nervier  "  on  the  mixing  rollers, 
and  in  any  case  it  is  usually  more  consistent  in  quality. 
Many  explanations  of  this  have  been  advanced,  such  as  the 
youth  of  the  trees  on  the  Plantations,  the  acetic  acid 
process  of  coagulation  as  compared  with  the  smoking 
process,  and  so  on.  Many  patents  have  been  taken 
out,  among  the  last  of  which  are  those  of  Byrne,  for 
smoking  rubber  on  the  plantations.  In  any  case,  how- 
ever, this  is  a  causal  explanation.  At  present  no  chemical 
explanation  can  be  given. 

Experiments  have  been  made  by  Schidrowitz  and  others 
on  the  viscosity  of  solutions  of  rubber  in  benzene  and 
these  have  shown  that  there  is  a  certain  connection 
between  viscosity  and  "  nerve,"  in  the  same  botanical 
species.  A  good  rubber  gives  a  highly  viscous  solution. 
But  even  so,  we  know  very  little  as  to  the  viscosity  of 
colloidal  solutions  in  general,  and  it  appears  that  the 
first  thing  which  should  be  done  is  to  discover  how  to 
interpret  the  viscosity  results  in  terms  of  the  constitution 
of  the  colloid,  and  to  see,  possibly  by  ultramicroscopic 
measurements,  whether  a  high  viscosity  accompanies  a 
coarse-grained  structure  or  not. 

Practically  the  only  reliable  way  is  to  make  a  very 
careful  mixing,  to  vulcanise  it  and  then  to  test  the  vul- 
canised rubber  by  mechanical  tests  (e.g.,  with  a  Schopper 
dynamometer).  A  convenient  method  of  securing  standard 
conditions  of  vulcanisation,  though  it  is  a  little  remote 
from  actual  practice,  is  that  proposed  by  Spence,  who 
cures  the  rubber  in  very  thin  sheets  between  metal, 
immersed  in  a  glycerin  thermostat.  Such  measurements 
require  time  and  a  fair  quantity  of  material.  It  seems 
certain  that  if  they  are  to  be  done  at  all  it  will  have  to  be 
by  some  central  organisation.  The  present  method, 
of  buying  a  substance  at  £500  per  ton  on  a  small  sample 
the  size  of  a  handkerchief  or  less,  is  absurd.  A  Con- 
ditioning House  should  be  established  to  which  all  planta- 
tion rubber  should  be  sent  immediately  on  arrival.  Vul- 
canising tests  should  there  be  made  and  the  result  sent 
out  with  the  sample.  In  this  way  the  manufacturer 
would  have  some  guarantee  that  he  was  securing  each 
time  a  product  that  would  cure  at  the  same  speed  under 
the  same  conditions.  This  is  all  important,  as  the  manu- 
facturer cannot  afford  to  be  continually  changing  his 
times  of  vulcanisation  :  he  wants  them  standardised,  liko 
everything  else.  It  is  only  reasonablo  that  he  should 
be  given  some  sort  of  guarantee  such  as  the  above. 

Of  course,  such  a  test  would  only  ensure  constancy 
of  speed;     it   would    not   mean   that   the   manufacturer 


could  calculate  the  cure  required  under  changing  con- 
ditions. This  seems  impossible  at  present  owing  to  the 
complexity  of  the  problem  :  the  bad  thermal  conductivity 
of  rubber  makes  it  excessively  difficult  to  say  what  is 
actually  happening  inside  the  article  being  cured,  except 
by  actual  trial. 

Beyond  this,  research  is  required  to  determine  tho 
nature  of  the  factors  affecting  quality  of  raw  rubber, 
and  its  velocity  of  vulcanisation. 

Returning  to  technically  pure  raw  rubber,  from  a 
chemical  point  of  view,  the  resins  may  be  removed  by 
treatment  with  acetone,  alcohol  or  other  organic  hydroxy  I 
compounds.  In  the  laboratory  the  extraction  is  belt 
performed  in  a  Soxhlet  or  in  a  Zuntz  extractor,  leaving 
behind  rubber  and  protein.  Numerous  processes  have  been 
patented  for  removing  the  resins  from  highly  resinous 
raw  rubbers  in  practice.  The  most  ingenious  is  perhaps 
that  of  Wildermann,  who  employs  a  resin  solvent  (such  as 
alcohol)  plus  a  rubber  solvent  (such  as  carbon  bisulphide). 
Alcohol  alone  would  only  act  superficially  in  a  short  time. 
Carbon  bisulphide  alone  would  dissolve  all  but  protein. 
A  suitably  proportioned  mixture  will  cause  the  rubber  to 
"  swell "  just  sufficiently  to  permit  the  liquid  to  dissolve 
out  the  resin  without  touching  the  rubber,  except  to  a 
small  extent. 

To  separate  protein,  the  rubber  is  dissolved  out  by  a 
solvent  such  as  benzene,  chloroform,  carbon  bisulphide, 
etc.  Solution  takes  a  long  time,  and  filtration  is  exceed- 
ingly tedious.  Harries  has  prepared  pure  rubber  by 
extracting  for  24  hours  with  acetone,  dissolving  in  benzene, 
filtering,  precipitating  the  solution  with  alcohol  and  thus 
obtaining  rubber.     The  treatment  was  repeated  twice. 

The  chief  investigations  into  the  constitution  of  rubber 
are  those  of  C.  Harries,  and  it  is  very  interesting  to  note  the 
gradual  evolution  of  his  methods.  At  one  time  he  was 
engaged  in  researches  on  oleic  acid  with  the  object  of 
determining  the  position  of  the  double  bond.  He  treated 
the  acid  with  ozone,  two  molecules  of  which  added  on 
at  the  double  bond,  giving  a  diozonide.  This  was  decom- 
posed  by  water  and  from  the  products  formed  it  was 
possible  to  deduce  the  point  at  which  rupture  of  the  chain 
had  occurred. 

He  applied  the  same  method  to  rubber — a  hydrocarbon 
C10H16  with  two  double  bonds.  He  found  that  it  duly 
gave  an  ozonide  which  on  decomposition  yielded  laevulinic 
acid  and  laevulinic  aldehyde.  We  may  consider  the  acid 
alone ;   taking  two  molecules  we  find 

CH, 


CH, 
HOCO 


Rubber  is   thus    1.5-dimethylcyclooctadicne   1.5. 

In  comparing  two  rubbers,  it  cannot  be  said  that 
samples  are  chemically  identical  until  derivatives  of 
them  have  been  made.  'The  first  compound  that  suggest- 
itself  is  the  tetrabromide,  C10H,6Br4,  which  is  a  white  body 
obtained  by  bromination.  This  has  attained  an  undeserved 
prominence  because  numbers  of  methods  of  estimating 
rubber  have  been  based  on  it,  not  one  of  which  is  really 
sound,  because  they  all  depend  on  the  assumption  that  tho 
tetrabromide  is  a  definite  compound,  which,  except 
under  conditions  difficult  to  realise  in  practice,  it  is  not. 

The  next  derivative  was  the  nitrosito.  on  which  HMNI 
did  a  great  deal  of  work.  This  does  not  melt  sharply 
and  the  onlv  way  of  comparing  two  nitrautea  was  to 
determine  the  temperatures  at  which  they  frothed  on 
heating.  , 

Harries  then  tried  the  ozonides  and  determined  the 
relative  amounts  of  laevulinic  acid  and  aldehyde  formed 
on  decomposition.  Differences  of  this  kind  at  one  I 
led  him  to  believe  that  gutta  percha  and  rubber  were 
stereoisomers.  This  ratio  depend*  much  on  tho  purity 
of  the  ozonide.  Harries  has  now  shown  that  two  ozonide* 
are  formed,  a  diozonide  and  a  dioxozomde.  O.  and  O,, 
and  his  method  of  comparing  two  rubbers  is  to  determine 
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the  amounts  of  acid  and  aldehyde  formed  on  the  decom- 
position of  the  oaonides,  and  to  determine  the  reaction- 
Telocity  of  the  decomposition.     If  this  ratio  is  the  same, 

and  if  the  reaction-velocity  curve  is  the  same,  the  o/.onides, 
and  therefore  the  parent   rabbets,  are  the  same. 

It  is  of  great  interest  to  note  that  he  has  adopted 
reaction-velocity  as  the  final  criterion  for  the  constitution 
of  an  organic  body. 

The  application  of  these  results  is  most  fruitful  in  con- 
aeeiiou  with  synthetic  rubber.    The  synthetic  problem  at 

once  divides  itself  into  two  parts  ■  (i)  The  formation  of 
rubber  by  the  polymerisation  of  isoprene.  (2)  The 
production  of  isoprene. 

The  polymerisation  is  perhaps  of  store  general  scientific 
interest  and  1  will  therefore  iliscuss  it  first.  The  isoprene 
question  is  of  primary  interest  from  a  socialised  economic 
point  of  view. 

This  polymerisation  has  now  been  done  in  three  ways  : 

(1)  By  the  firm  of  Bayer,  Elberfeld,  simply  by  heating 
isoprene  in  a  sealed  tube  for  a  long  time  at  about  100°. 

(2)  By  Harries,  who  heated  the  isoprene  in  a  sealed 
tube  with  glacial  acetic  acid.  The  result  is  the  same  as 
(1),  and  I  will  call  both  these  methods  "  heat  polymerisa- 
tion." (3)  By  the  Perkin,  Matthews  and  Strange  group 
and  also  by  Harries,  heating  with  sodium.  The  sodium 
method  gives  a  different  product  entirely. 

All  these  methods  have  been  exhaustively  studied  by 
Harries,  who  has  applied  his  reaction-velocity  method 
to  the  ozonides  of  the  rubbers  produced.  He  concludes 
that  the  product  obtained  by  heat-polymerisation  is 
actually  identical  with  natural  rubber,  but  that  the  product 
of  the  sodium  method  is  not.  This  only  refers  to  chemical 
.  and  is  not  to  be  construed  as  saying  that  the  sodium 
method  may  not  give  as  good  or  even  better  rubber  than 
the  other.  Whether  it  does  or  not,  the  product  is  not 
chemically  identical  with  natural  rubber,  as  is  the  heat- 
jK>lvmerisation  product.  Of  course,  provided  the  physical 
propertiM  are  the  >amo  this  does  not  matter  commercially, 
because  the  sodium-rubber  will  vulcanise. 

The  work  has  been  carried  further  than  this.  The 
homologues  of  isoprene  have  also  been  polymerised 
to  yield  homologues  of  rubber,  thus  : — 

butadiene    C4H,    and    ^-7-dimethvl    butadiene    C'CH10 


<"H.   -UH-fH  =  CH. 


<'H..  =  C-0.  =  PH, 
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The  constitution  of  those  bodies  has  been  confirmed 
by  th<-  ozone  method.  In  particular  the  (\\\{,  butadiene 
rabbet  has  been  shown,  by  the  reaction  -velocity  curve, 
to  be  identical  with  the  only  other  example  of  an  ei»ht- 
rnembered  riicr  known  in  nature,  a  substance  occurring 
in  the  bark  of  tho  pomegranate  tree.  Obviously  these 
bodies  are  not  the  same  as  ordinary  natural  robber. 
The  fact  of  their  constitutional  difference  from  natural 
rubber  is  absolutely  an  ftfiMriwIf  point,  provided  they  have 
-imilar  Uwmtinal  properties.  This  point  has  not  been 
sufficiently  iinph.i-i  ad,  obvioes  M  it  is.  Of  eour.-e, 
a  priori,  there  i-  more  cliiim  e  of  C|fH1(  Ix-irifr  valuable 
technically  than  ''12H,0,  but  in  any  ease  K  1-  1  matter 
for  leehnologica]  investigation,  quite  as  muoli  for  synthetic 

very  many  patent*  hare  dash    with  this  question  of 

polvric -n-ation,   but   it   hi-   not    been  elucidated   mtv  much 

itehe    of  Harm  .     The  e  have  been 

arhed  with  proving  the  identity  of  the  final 

prodaet*.      l  U     eope  for  research,   both  from 

purely    scientific    as     from    the    t<-< shnfa  Nbl      ide.     upon 

the  mechanism  of  the  polymerisation. 

'ore  we  know  the  condttions  which  lead  to  a  prodnei 

of  the  highest  quality  we  Mast  know  something  more 
a*  to  the  nhemirsl  condition-  underlying  "nerve,'  the 
Importance  of  which  I  hav-  mentioned  already 


We  will  thus  take  as  proved  the  facts  (1)  that  actual 
rubber,  identical,  as  far  as  present  chemical  criteria  go, 
with  wild  Para,  can  be  obtained  from  isoprene;  (2) 
that  by  treatment  with  sodium  a  pseudo-rubber  can  be 
obtained  ;  (.'{)  that  homologues  of  rubber  can  be  obtained 
from  homologues  of  isoprene. 

The  licst  known  method  of  obtaining  isoprene  has 
been  the  breaking  down  of  turpentine.  The  yield  was 
bad  at  first,  only  about  10  per  cent.  Many  patents 
have  been  granted  for  processes  to  increase  the  yield, 
such  as  passing  the  vapours  over  heated  surfaces  of  various 
metals,  diluting  the  vapour  with  foreign  gases,  lowering 
its  pressure,  etc.  (a  simple  application  of  Le  Chatelier's 
principle,  based  on  the  fact  that  1  vol.  ot  turpentine = 
2  vols,  of  isoprene),  and  so  on.  However,  other  methods 
have  now  been  put  forward.  Bayer  (Elberfeld)  propose 
to  obtain  it  from  cresol  by  a  series  of  reactions.  Another 
process  is  that  of  the  Perkin  group  of  workers,  who  obtain 
iso-amylalcohol  from  fusel  oil,  chlorinate  it,  and  treat  the 
product  with  heated  soda  lime.  Unfortunately  fusel 
oil  is  too  dear  at  present. 

More  promising  processes  appear  to  be  those  of  pre- 
paring homologues  of  isoprene.  The  Perkin  group 
have  obtained  butadiene  by  the  action  of  soda-lime 
on  chlorinated  butyl  alcohol.  This  product  has  been 
obtained  by  Fernbach  and  Strange  from  starch  by  fer- 
mentation, together  with  acetone  as  a  valuable  by- 
product. 

Again,  Perkin  and  his  colleagues  have  started  with 
acetaldchyde,  which  can  be  readily  obtained  from  acetylene, 
transformed  it  into  aldol  by  condensation,  chlorinated 
and  treated  with  soda-lime,  giving /3-y-dimethyl  butadiene, 
which  in  turn  can  be  polymerised  by  sodium  to  yield  the 
dimethyl  homologue  of  rubber. 

Thus  the  chief  successes  of  the  Perkin  group  have  been 
so  far  in  the  synthesis  of  rubber  homologues,  using  sodium, 
which  according  to  Harries  does  not  give  normal  rubbers. 
As  I  have  pointed  out  already,  this  does  not  matter 
technically  as  long  as  the  product  is  satisfactory,  and  there 
seems  to  be  no  reason  why  it  should  not  be.  However, 
it  may  be  as  well  to  quote  the  statement  made  by  Dr. 
Hofmann,  of  Elberfeld,  that  it  will  probably  be  a  very 
long  time  before  the  synthetic  problem  will  be  full v 
solved. 

We  may  now  leave  synthetic  rubber,  for  a  moment 
to  follow  the  technically  pure  natural  raw  rubber  through 
the  works.  After  drying,  it  is  mixed  with  sulphur  and 
various  filling  materials,  appropriately  selected  in  view 
of  the  purpose  of  the  article.  The  dough  so  obtained 
is  made  up  into  the  required  shape  by  calendering  and 
lapping,  by  calendering  and  pressing,  or  by  spewing, 
moulding,  etc.  It  must  then  be  vulcanised  or  cured, 
and  it  is  this  process  of  vulcanisation  which  almost  entirely 
overshadows  the  horizon  in  the  rubber  works. 

The  difficulties  which  arise  are  largely  due  to  the  great 
difficulty  experienced  in  repeating  a  vulcanisation  to 
give  exactly  the  same  result,  it  may  be  months  later. 
It  is  at  once  clear  that  the  velocity  of  vulcanisation  depends 
on  two  very  different  factors,  the  nature  of  the  raw  rulnVr 
and  the  method  of  cure.  I  have  already  emphasised 
the  importance  of  havinga  raw  rubber  which  shall  vulcanise 
at  a  constant  speed,  and,  if  possible,  of  guaranteeing 
this  by  careful  tests  before  buying. 

There  is  no  need  to  describe  the  physical  results  following 
on  vulcanisation.  It  is  enough  to  say  that  the  rubber 
may  lx-  made  progressively  harder  as  the  coefficient 
of  vulcanisation  increases,  until  at  length,  with  a  sulphur 
content  of  '.VA  per  cent,  the  mixing  when  fully  cured 
will  be  perfectly  black  and  hard  ebonite.  All  intermediate 
properties  may  be  obtained  by  suitably  modifying  the 
percentage  of  sulphur  and  the  time  and  temperature  of 

cure. 

At  first  sight,  the  read  ion  appears  a  simple  one.  Rublier 
has  a  molecule  oontaining  two  double  bonds  and  tht 
sulphur  adds  on  with  evolution  of  ll^S.  Vulcanisation 
is  thus  saturation.  Much  controversy  has  arisen  as  to 
whether  the  sulphur  is  adsorbed  by  the  rubber  in  vul 
canisation  or  whether  a  chemical  compound  is  produoan 
as  in  the  analogous  cues  of  dyeing  and  tanning.  Thi 
view    current    .it    (lie    moment   is   that    the   sulphur  is  at 
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first  adsorbed,  and  then  fixed  as  a  disulphide.  We  must 
regard  all  the  various  stages  of  vulcanisation  as  being 
solid  solutions  of  disulphide  in  pure  rubber,  though  it 
is  hardly  correct  to  speak  of  them  as  solid  on  account 
of  the  fact  that  rubber  is  strictly,  in  one  sense,  always 
a  liquid. 

Vulcanisation  is  accelerated  by  raising  the  temperature 
or  by  increasing  the  sulphur  percentage,  as  would  be 
expected.  Beyond  this,  there  is  a  remarkable  acceleration 
produced  by  the  presence  of  certain  bases,  lime,  magnesia, 
and  more  especially  litharge.  Litharge  has  been  shown 
actually  to  raise  the  temperature  of  the  article  and  thus 
cause  a  higher  reaction-velocity  by  burning  up  the  resins 
and  proteins  contained  in  the  rubber,  which  thus  exert 
the  function  of  fuels.  This  simple  but  ingenious  explana- 
tion was  only  put  forward  quite  recently  ;  previously 
some  mysterious  catalytic  action  was  supposed  to  be 
exerted  on  the  rubber. 

In  harmony  with  this  view,  it  has  been  found  that 
rubber  from  which  the  resins  or  proteins  have  been 
removed  will  not  vulcanise  as  readily  as  ordinary  tech- 
nically pure  rubber.  The  conclusion  has  been  drawn 
that  synthetic  rubber  will  be  bad  on  the  ground  of  being 
too  pure.  The  rubber  manufacturer  will  not  be  in  any 
way  embarrassed  on  that  account  and  will  be  quite 
capable  of  putting  in  as  much  resin  as  is  needed,  con- 
sistent of  course  with  the  limits  prescribed  by  specification 
work.  Many  of  the  experiments  which  have  been  pub- 
lished on  this  point  are,  I  think,  inconclusive,  not  only 
for  this  reason,  but  also  because  in  actual  practice  mixings 
of  90  per  cent,  rubber  +  10  per  cent,  sulphur  are  rarely 
used.  These  for  some  reason  appear  to  be  favoured 
by  those  making  researches.  It  would  be  far  better 
to  work  on  a  good  standard  mixing,  containing  about 
50  per  cent,  of  rubber  at  most. 

Finally  there  is  the  question  of  the  regeneration  of 
waste  vulcanised  rubber.  The  patent  literature  shows 
a  heterogeneous  collection  of  processes,  most  of  which 
are  very  little  use.  So  far,  to  my  knowledge,  it  has  not 
proved  possible  to  obtain  from  waste  vulcanised  rubber 
a  product  like  raw  rubber  and  containing  no  sulphur. 
The  combined  sulphur  is  bound  with  extraordinary 
strength.  Hinrichsen  and  his  co-workers  have  published 
experiments  showing  a  decrease  in  combined  sulphur 
after  treating  with  zinc  and  a  mixture  of  benzene  and 
alcoholic  soda.  These  results  have,  however,  been 
criticised  severely  by  Paul  Alexander.  What  can  be 
done  is  to  remove  the  free  sulphur,  some  or  all  of 
the  mineral  fillers,  and  the  fibrous  matter  such  as  cloth, 
etc.  The  reclaimed  rubber  thus  obtained  by  many 
processes  is  a  valuable  adjunct  in  cheap  mixings.  It 
can  take  up  more  sulphur  on  vulcanisation,  since  if  it 
contains  5  per  cent,  combined  sulphur  it  is  still  unsaturated, 
as  the  limit  is  33  per  cent.  The  usual  processes  consist 
of  treatment  with  acids,  alkalis,  etc.,  leaving  the  rubber 
behind.  Many  processes  have  also  been  proposed  in  which 
the  rubber  is  dissolved  by  all  kinds  of  solvents  leaving 
the  mineral  matter  behind,  and  the  solution  is  then 
precipitated  with  alcohol  or  distilled  in  steam  and  so  on. 
Solvents  are  too  dear  usually. 

A  curious  process  is  that  of  Bary,  in  which  the  solution 
in  naphtha  is  dialysed,  when  the  dissolved  sulphur,  resin, 
etc.,  pass  through  the  membrane,  leaving  the  colloidal 
rubber  in  solution  in  the  dialyser. 

Another  group  of  processes  are  those  in  which  the 
waste  rubber,  usually  finely  pulverised,  is  reformed 
under  the  influence  of  heat  and  pressure.  Surprisingly 
good  results  can  be  obtained  in  this  way. 

There  are  thus  four  leading  groups  of  problems  : — 

(1)  Quality  of  natural  raw  rubber. 

(2)  Synthetic  rubber. 

(3)  Vulcanisation. 

(4)  Regeneration. 

In  every  case  advance  is  hampered  because  we  do  not 
know  what  to  aim  at  from  a  chemical  point  of  view.  We  | 
know  a  good  article  from  a  bad  one,  after  it  has  been  in  use  j 
for  six  months  :  what  we  want  now  is  to  be  able  to  foretell 
accurately,  before  the  rubber  has  even  been  mixed,  what 
the  article  will  be  like,  and  to  do  that  we  should  be  able 
to  interpret  the  differences  <>f  quality  in  terms  of  chemical 
differences.  • 


Discussion. 

Mr.  J.  H.  C.  Brooking  said  that  it  had  been  stated 
that  Para  rubber  after  being  washed  was  dried  at  a  low 
temperature,  presumably  about  60°  F.  ;  were  not  tem- 
peratures up  to  120°  F.  meant  ?  Possibly  the  surprisingly 
good  results  mentioned  as  having  been  got  from  reformed 
rubber  were  more  in  the  nature  of  special  tests  than 
general  commercial  practice.  Otherwise  all  rubber 
manufacturers  would  be  using  reformed  rubber,  in  self 
defence. 

Dr.  A.  J.  Allmand  asked  what  was  the  explanation 
of  the  differences  observed  by  Harries  with  washed  and 
unwashed  ozone.  How  was  the  ozone  altered  by  the 
washing  and  with  what  was  it  washed  ? 

Dr.  Alex.  Rule  asked  Mr.  Potts  if  he  could  give  any 
information  on  the  chemical  differences  between  the 
different  varieties  of  rubber.  Why  was  it  that  Para 
rubber  would  not  grow  in  certain  parts  of  Africa,  and 
was  the  inferiority  of  Ceara  and  other  rubbers  due  to 
the  presence  of  impurities,  or  was  it  that  the  actual 
rubber  was  of  different  composition,  seeing  that  rubber 
was  stated  to  be  really  a  series  of  products  ?  Regarding 
the  vulcanisation,  the  author  said  that  33  per  cent,  was 
the  limit  of  the  amount  of  sulphur  taken  up  by  the  rubber. 
Did  this  percentage  correspond  to  a  definite  compound 
or  was  it  possible,  by  suitable  solvents,  to  dissolve  out  a 
part  of  the  sulphur  and  leave  a  definite  compound  behind  ? 
Had  any  attempt  been  made  to  prepare  irom  the  tetra- 
bromide  of  rubber  a  sulphur  compound  of  definite  com- 
position, and  if  such  a  one  had  been  prepared  did  it  bear 
any  resemblance  to  vulcanised  rubber  ? 

Mr.  Willcox  asked  whether  the  manufacture  of  artificial 
rubber  was  kept  back  wholely  because  of  the  cost,  or 
because  of  the  inferior  quality  of  the  artificial  rubber, 
or  for  both  reasons. 

Mr.  H.  B.  Stocks  said  that  of  commercial  resins  some 
consisted  principally  of  acids,  others  contained  large 
proportions  of  neutral  substances.  Rubber  resins  were 
of  the  latter  class.  How  were  rubber  resins  formed, 
from  the  rubber  itself,  or  from  the  latex  ? 

Dr.  Blackler  asked  whether,  in  the  manufacture  of 
rubber,  lead  oxide  acted  on  the  impurities  of  the  rubber 
or  whether  it  tended  to  oxidise  the  rubber  and  make  it 
brittle  ?  In  regard  to  synthetic  rubber,  was  it  the  proteid 
matter  which  gave  "  nerve  "  to  the  rubber  ?  Even  if 
synthetic  rubber  were  made  on  a  large  scale,  would  it  last 
seeing  that  the  physical  property  known  as  "nerve  "  could 
not  be  given  to  it  ?  Had  anyone  ever  brought  forward  any 
proof  of  the  constitution  of  the  so-called  "  nerve  "  of 
rubber  ? 

Mr.  W.  C.  Smith,  in  regard  to  the  suggestion  that 
when  synthetic  rubber  was  manufactured  on  a  large 
scale  resins  would  have  to  be  added  to  it  and  that  this 
was  an  easy  matter,  said  that  the  character  of  rubber 
resins  varied  considerably,  and  that  these  additions 
might  be  a  very  difficult  matter. 

Mr.  H.  B.  Stocks  remarked  that  a  quantity  of  resin 
was  extracted  from  low  grade  rublx-rs  and  waste  products, 
and,  if  wanted  for  adding  to  artificial  rubber,  there  would 
be  no  difficulty  in  obtaining  it. 

Mr.  W.  P.  Thompson  said  that  on  soaking  rubber 
in  carbon  bisulphide,  the  rubber  swelled  up  but  never 
completely  dissolved,  a  skeleton  being  always  left.  What 
was  the  composition  of  this  skeleton  I 

Professor  P.  G.  Donxan  asked  if  the  products  of  poly- 
merisation of  isoprcue  by  Bodium differed  from  the  proda 
when  the  other  subtances  were  used  to  induce  polymerisa- 
tion ?     What  was  the  effect  of  keeping  rubber  at   low 
temperatures  ? 

Mr.  H.  E.  Potts,  in  reply,  Bsid  thai  lou  temperatures 
were    the    best,    especially    for    cut    sheet    rubber,      Wit" 
regard    to    the    different  "chemical    products    as    a    i.  Mill 
of   polymerisation    by   different    substance.    Harries    bad 
not    succeeded    in    explaining    this.      I'     «rM    apparent  I, 
not  due  to  the  position  of  the  double  bond,  but  the  matt,  i 
awaited    further    research.      'Die    skeleton    to    whiot    W 
Thompson  had  referred  was  composed  of  protein  according 
to  Spence,  who    performed    some    experiments  on  surei 
stshung  to  prove  this   nutter.     Litharge  did   not    >sefJ 
to   have  a  deleterious  action  on   rubber   because    then 
were  only  the  impurities  trblch  boUM    •'  si  ■  taw 
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Referring  to  the  extraction  of  resins  from  low  grade 
rubbers  for  addition  to  synthetic  rubber,  it  was  possible 
that  these  might  not  work  in  the  same  way.  Para  resins 
were  optically  inaetive  and  unsaponitiable.  whilst  eertaiji 
resins  from  other  robbers  were  optically  active  and  saponi- 
tiable.  The  inactivity  of  the  resins  from  Para  rubber 
showed  that  they  are  not  formed  by  the  breaking  down 
of  the  rubber  itself.  He  had  not  seen  any  large  samples 
of  synthetic  robber  but  believed  i hat  two  motor  tyres 
made  of  synthetic  rubber  had  run  an  enormous  distance. 
Pwo  had  also  been  given  as  a  present  to  the  Kaiser. 
It  was  the  expense  of  production,  not  the  want  of  quality, 
which  was  keeping   back   the   industry. 

In  regard  to  the  growth  of  rubber  in  various  parts 
of  the  world,  climatic  conditions  affected  the  different 
specs  s  of  rubber  trees  so  that  they  were  limited  to  certain 
parts  of  the  glol>e.  As  regards  the  compounds  of  rubber 
and  sulphur,  this  was  a  point  upon  which  a  great  deal 
of  research  had  been  made.  A  sulphide  of  rubber 
^-ioHiA  seemed  to  have  l>een  isolated  but  some  of  the 
sulphur  might  1k>  Alexander  Smith's  insoluble  sulphur. 
There  seemed  to  be  no  distinctions  between  the  actual 
robbers  in  the  different  species,  grown  in  different  parts 
of  the  world.  With  regard  to  the  "  nerve  "  it  was  quite 
a  different  story.  This  "  nerve  "  might  be  due  to  the 
protein,  but  the  rubber  was  so  knocked  about  in  the 
mixing  treatment  that  the  mesh  must  get  broken  up  very 
much.  Personally  he  did  not  think  that  protein  gave 
th<-  "■  nerve." 

In  regard  to  the  washing  of  ozone,  strongest  unwashed 
ozone  contained  12  to  10  per  cenr.  of  ozone.  After 
In-inf;  washed  by  caustic  soda  and  dilute  sulphuric  acid, 
the  ozone  concentration  was  considerably  lower. 

Rubber  was  dried  at  1 10°  C.  or  so,  which  from  a  chemical 
point   of  view   was  a   low  temperature. 


London  Section. 


M-'ting  htld  at  Burlington   House,  cm    Monday,  May    frth, 

1913. 


PROF.    W.     R.    F.      IIOIX.KINSOV     IN    TIIK    CHAIR. 


itionai  I'hyRlfui  Laboratory.  Collected  Researches 

Vol.  VIII  .  pp.  19—39,  1912. 

♦   further  detaili   regarding  the**  apparatus  are  given  in  the 
following  publications  : — 
The  Redwood  tcrlbed  In  : — 

'")      P  a,'!  It-  Product*,"  ),\  -ir  Roverton  Redwood 

v<d    II     pp.  <■■  (2nd  edition,  1900). 

".  Viscometer,"  Mi  Bovertoo  Redwood  .  this  Journal. 
«.   121-  133. 


MBTHODfl  AND  APPARATUS  USED  IN  PETROLEUM 

TESTING. 
Part  II. — Viscomktry. 

BY    W.     V.     IIT(,(iINS,    A.H.f.Sr.,    B.SC. 

(Abstract.) 

Introduction.  This  paper  embodies  tho  results  of 
ameriBMttta  carried  out  at  the  National  Physical 
Laboratory,  for  the  International  Commission  for  the 
Unification  of  'let-  on  Petroleum  Products,  on  the 
method-  and  apparatus  need  in  petroleum  testing. 
Aprmrutu-  need  for  the  determination  of  the  flash-point 
of  nominating  oils  has  been  deaH  with  in  the  July, 
ptemher     numbers    of     the    "  Petroleum 

World  "  for  1911.* 

'■•  ■  ' •• ;  •  eometer  under  consideration  are  those 

.ried'  by  I>r.  *  .  Bngler  and  Sir  Roverton  Redwood 
in  1884  and  1886  rely.     The  latter  is  the  inrtrnment 

*  commonly  employed  by  the  Engfasn  oil-trade  and 
<  bemists,  while  the  form'  keni  rvefy  n  ad  in  Get  many 

and  on  the  Continent  generally.^ 


Definition  of  "  Viscosity."  Ry  tho  term  "  true  viscosity  " 
is  here  to  bo  understood  the  usually  accepted  physical 
definition  of  viscosity  which  states  that  the  "  viscosity  of  a 
Bubstance  is  measured  by  tho  tangential  force  on  unit  area 
of  either  of  two  horizontal  planes  at  unit  distance  apart, 
one  of  tho  planes  moving  with  unit  velocity  relatively 
to  the  other,  the  space  between  these  planes  being  filled 
with  the  viscous  substance." 

In  using  the  Redwood  apparatus,  the  instrument  is 
previously  levelled  by  the  aid  of  a  small  circular  level 
which  fits  on  the  upper  edge  of  tho  oil-cup,  while  in  tho 
Engler  apparatus  the  adjustment  is  made  by  bringing 
tho  oil-surface  into  coincidence  with  oach  of  three 
filling-points. 

Experiments  made  on  the  Redwood  apparatus  showed 
that  over  a  range  of  5  mm.  on  either  side  of  the  normal 
level,  the  change  in  the  time  of  outflow  was  proportional 
to  the  variation  in  level,  the  value  was  about  1-4  per 
cent,  in  the  time  for  1  mm.  change  of  level. 

Errors  in  levelling  the  instrument.  For  the  Redwood 
instrument  it  is  found  that  one  degree  of  tilt  is  equivalent 
to  a  reduction  of  0-3  mm.  in  the  effective  head.*  This 
corresponds  to  a  change  of  0-4  per  cent,  approximately  in 
the  resulting  time  of  flow.  The  small  circular  levels 
supplied  with  the  Redwood  viscometers  are  sensitive  to 
a  change  of  tilt  of  about  1  /5°,  though  not  always  accurate 
to  this  extent.  The  corresponding  accuracy  in  the  time 
of  flow  is  accordingly  about  1/10  per  cent. 

In  the  Engler  instrument  the  accuracy  under  this 
heading  is  limited  to  abont  0-2  per  cent. 

Errors  in  the  volume  of  the  measuring  flask.  It  was 
found  by  experiment  that  in  the  neighbourhood  of  the 
normal  volume  the  time  of  flow  is  directly  proportional  to 
the  volume  outflowing,  for  a  range  of  1  or  2  per  cent,  on 
either  side  of  the  normal  value.  In  actual  practice,  however, 
it  is  quite  unlikely  that  the  measuring  flask  employed 
should  have  an  error  of  as  much  as  1  per  cent.  Those 
employed  in  the  present  investigation  were  tested,  and  it 
was  found  that  the  error  was  so  small  as  to  be  negligible. 

Description  of  the  oils  used.  The  following  table  gives 
a  brief  summary  of  the  properties  of  the  oils  used  in  the 
tests  described  later.  The  first  column  gives  the  reference 
number  by  which  the  oil  is  indicated  throughout  this 
paper.  The  second  and  third  columns  give  a  short  des- 
cription of  the  nature  of  the  oil  and  the  country  of  origin, 
if  known,  for  the  samples  employed.  The  remaining 
three  columns  respectively  give  their  colour,  density  at 
20°  C,  and  viscosity  at  20°  C.  in  Redwood  units. 


Table  T. 


Redwood 

Vis- 

No. 

Description. 

Origin. 

Colour. 

Density 
at  20°  0. 

cosity 

Number 

at  20°  C. 

1 

Shale  oil    ... 

Dark  brown 

0-853 

8-25 

2 

Fuel  oil 

Burma 

Dark  brown 

0-889 

14-8 

3 

Refined 

machine  oil 

— 

Pnle  yellow 

0-803 

21-8 

4 

Olive  oil    ... 

— 

Yellow 

0-913 

69-3 

B 

Refined 

spindle  oil 

Russia 

Pale  brown 

0-895 

76-3 

6 

I'lI'd   oil 

Texas 

Black 

0-931 

126 

i 

Engine  oil 

(refined) 

Russia 

Brown 

0-905 

255 

8 

Fuel  oil   

Roumania 

T.lark 

0-949 

579 

The  Bngler  Viscometer  is  dealt  with  in  the  following: — 

(r)  "  Prufunasbestimmungen  Mr  Zithigkeitsmewr  naeh 
Busier";  Die  Ohemisclie  Industrie,  XXX.,  Nr.  0  1907. 
Tlifi  is  a  short  publication  from  the  J'hysikallaeh-Technis'lif 
Etelchsanstalt,  Cherlottenbnrg,  deiding  with  the  official  tent  on 
the  instrument. 

(</)  "  I, in  Apparat.  zur  Bestimmung  del  sogenannten  Visroaltit 
dei  Bchmierole";    C.   Rngler;    Chem.-Zelt.  (1885)  9,  pp.  lu9 
190.     Bee  ftlSO  this  "Journal,"    1H!>3,  12,  291. 

O)  "  Sihmiermittel  and  ihre  Unterauchung."  A.  Kunkler ; 
pp.  11 U     124. 

•  This  is  a  maximum  value  and  occurs  when  the  radius  passing 
through  the  setting  point  coincides  with  the  line  of  maximum 
tilt. 
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Experimental  determination  of  absolute  viscosity.  The 
method  employed  in  the  determination  of  the  viscosities,  in 
C.G.S.  units  of  the  samples  of  oils  used  in  these  comparisons, 
was  similar  to  that  employed  by  Thorpe  and  Rodger*  in 
their  work  on  the  relation  between  viscosity  and  chemical 
constitution.  Some  modifications  were  introduced  to 
suit  the  nature  of  the  substances  dealt  with  in  this  inves- 
tigation. 


"i^y 


Fig.  l. 

The  apparatus  (Fig.  1)  consisted  essentially  of  two  vertical 
tubes,  having  an  internal  diameter  of  about  2  cms.  joined 
at  their  lower  ends  by  means  of  a  capillary  tube  of  suitable 
dimensions.  The  upper  ends  of  these  tubes  could  be 
connected  to  a  reservoir  of  air  under  pressure,  or  to  the 
atmosphere  as  desired  by  means  of  an  arrangement  of 
three-way  taps  and  connecting  tubes.  This  is  shown  in 
detail  in  Fig.  3.  Three  marks  were  made  on  each  of  the 
vertical  tubes  of  the  viscometer.  The  relative  position  of 
these  reference  lines  is  shown  in  Fig.  2.  The  marks 
a_  and  b_,  a2  and  b2,  a3  and  b3  were  on  the  same  levels 
respectively  when  the  tubes  A  and  B  were  mounted 
vertically  as  used ;  the  marks  a2  and  b2  were  respectively 
midway  between  a_  and  a3,  and  b_  and  bs.  The  exact 
placing  of  these  marks  was  of  comparatively  little  moment 
since  their  position  with  reference  to  a  vertical  scale  was 
determined  for  each  set  of  experiments  by  means  of  a 
eathetometer. 


_Dia.gra.rn     showing    Posirions 
d  Reference  Moj-Ks. 
A  B" 


+ 


b, 


+ 


C&jpillwy  Tube 
Fia.  2. 


The  volumes  contained  in  each  of  the  vertical  tubes 
between  the  upper  and  lower  marks  were  determined  by 
two  methods  in  a  preliminary  set  of  experiments 

The  vertical  tubes  with  their  capillary  connection  wen- 
supported,  completely  immersed  in  a  water-bath.     Tho 

•   Phil.  Trans.   A.  1894,    tM,  (*),  pp.  M7-    Tin 


bath  consisted  of  two  vertical  tubes  joined  by  cross, 
connections  at  their  upper  and  lower  ends.  The  right- 
hand  and  slightly  larger  tube  was  provided  with  a  jrlass 
window  sufficiently  long  to  allow  the  reference  marks  on 
the  viscometer  to  be  clearly  seen.  The  left-hand  tube 
was  provided  at  its  lower  end  with  electric  heating  coils 
and  above  these  a  motor-driven  propeller  blade  produced 
very  rapid  and  efficient  stirring  of  the  water. 

When  preparing  for  a  set  of  observations  the  viscometer 
was  filled  with  the  liquid  under  test  up  to  the  level  of  the 
central  marks  on  both  limbs.  If  now  the  tube  A  (Fig.  2) 
bo  put  into  communication  with  the  air  reservoir  while  B 
is  left  open  to  the  atmosphere,  the  liquid  will  pass  from 
A  to  B  through  the  capillary.  If  the  meniscus  in  A  be 
allowed  to  fall  from  a_  to  a.,  the  volume  of  liquid  passing 
through  the  capillary  is  equal  to  the  volume  of  the  tube 
between  these  marks ;  this  volume  is  known.  The 
interval  botween  the  transits  of  the  meniscus  through  the 
marks  a,  and  a3  was  determined  by  the  aid  of  a  stop-watch 
and  a  eathetometer. 

The  pressure  driving  the  liquid  through  the  capillary  is 
not  constant.  It  may  be  considered  as  made  up  of  two 
parts  : — (1)  that  of  the  air  in  the  reservoir ;  this  is  prac- 
tically constant  throughout  an  experiment  as  the  volume 
of  the  air  vessel  is  large  compared  with  that  of  the  visco- 
meter tube  ;  and  (2)  that  due  to  the  difference  of  level  of 
the  liquid  in  the  two  limbs  of  the  viscometer.  When  the 
level  of  the  liquid  in  A  is  between  the  marks  a,  and  a_.  the 
liquid  has  a  tendency  to  flow  from  A  to  B,  while  when  it  is 
between  a2  and  a3  the  pressure  due  to  the  difference  in 
level  in  A  and  B  tends  to  drive  the  liquid  in  the  opposite 
direction,  that  is  from  B  to  A.  If  howevei  certain 
conditions  hold  the  average  value  of  the  pressure  during 
an  experiment  tending  to  drive  the  liquid  from  one  limb 
to  the  other  is  zero.* 

These  conditions  are : — (1)  That  the  distances  a,a_ 
and  a_a3  are  equal ;  (2)  that  the  bore  of  tho  tube  is  constant 
over  the  length  a,a3  (or  merely  symmetrical  above 
and  below  a_),  and  (3)  that  the  level  of  the  liquid  coincides 
with  a_  when  at  rest  in  the  viscometer  with  both  limbs 
open  to  the  atmosphere. 

Dimensions  of  capillary  tubes.  The  capillary  tubes  used 
were  in  most  cases  about  5  cms.  in  length.  They  were 
chosen  of  such  internal  diameter,  that  a  reasonable  time 
of  flow  was  obtained  for  each  of  the  oils  used.  The  section 
was  examined  under  a  high  power  microscope,  and  only 
those  tubes  which  showed  a  circular  cross -section  were 
employed  in  the  investigation. 

The  internal  diameters  were  measured  by  two  methods  ■ 
(1)  By  the  ordinary  weighing  method  employing  a  thread 
of  mercury.  Allowance  was  made  in  the  case  of  the  larger 
tubes  for  the  shape  of  the  meniscus  at  the  ends  of  the 
mercury  thread.  (2)  By  measuring  the  electrical  resistance 
of  the  mercury  contained  in  the  capillary  tube  when 
completely  filled.  The  arrangement  employed  for  this 
purpose  is  shown  in  Fig.  3. 


,- 


To    Pa#»«'i»«»#r 


M«rCM*-j  C*p-l'W)f     T"UP* 

Fit;.  :!. 

Good  agreement  was  obtained  between  tho  raettltl  <■( 
different  methods,  but  it  ifl  probable  that  tbe  __iviite-i 
accuracy  was  obtained  by  tin-  reUBtelMM  method. 

Formula;  used  in  viscosity  determination,     Tbe  Son   oi 

a  liquid  through  a  capillary  tube  may   !«•  repr Bled   :n 

the  simple-t  ca  e  by  PoiaouiUe'a  formula: — 

-  I'  R* 

'<      i  „  l. 


•  -■     .:  ,.  Thorp*  ■*  Rodget,  Phil  Ttkim.  v    Ifl  M    I 
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« here  q  =  the  volume  of  liquid  flooring  in  unit  time, 
P  —  tlu>  fall  in  pressure  of  tin-  liquid  over  a  length  L  of  the 
capillary,  K  the  internal  radius  of  cross  section  of  the 
capillary,  and  ;/       the  viscosity  of  the  liquid. 

9  ne  modifications  have  to  be  introduced  into 
this  formula  to  represent  actual  conditions  of  working. 
The  most  important  of  these  is  a  correction  which  is 
introduced  to  allow  for  the  kinetic  energy  of  the  fluid 
as  it  leave-  the  tube. 

The  pimple  formula  is  deduced  on  the  assumption  that 
all  the  energy  of  the  liquid  due  to  the  pressure  at  which 
it  eaten  the  tube  is  used  up  in  overcoming  the  fluid 
resistance;  this  is  of  course  not  actually  the  case  since 
the  liquid  emerges  with  a  definite  velocity,  and  hence  has 
a  certain  kinetic  energy  derived  from  the  pressure  which 
forces  the  liquid  through  the  tube. 

Another  correction  which  is  usually  taken  into  consider- 
ation is  that  due  to  the  "  end  effect  "  in  the  capillary  tube. 
The  simple  formula  holds  for  a  tube  indefinitely  long.  In 
this  case  the  value  of  the  pressure  P  over  a  length  L  is 
measured  for  a  portion  of  the  tube  in  which  the  flow  is 
uniform.  In  actual  practice,  however,  with  tubes  of 
finite  length  the  uniform  stream-line  motion  is  not  estab- 
lished iuiinexliatcly  on  entering  the  tube,  but  is  only  assumed 
after  a  certain  length  of  the  tube  has  been  traversed. 
This  distance  depends  on  the  radius  of  cross-section  of 
the  tube,  and  it  has  been  shown  from  theoretical  consider- 
ations that  the  length  of  the  tube  is,  in  effect,  increased 
by  an  amount  nR,  where  n  =  1-64  and  R  =  the  radius 
>>f  the  tube. 

The  complete  formula  for  the  viscosity  of  a  liquid 
deduced  from  its  flow  through  a  capillary  tube  then 
becomes  ■ — 

it.  R*.  g.  p.  h.  T.  m.  S.  V. 

8.  V.(L  +  n.  Rj  ~  8.  r.  (L  +  n.  R).  T  * 

where  the  symbols  have  the  following  meanings  assigned 
to  them  :  — 

»/t  =  the  viscosity  of  the  liquid  at  the  temperature  t°. 

R  =  the  internal  radius  of  cross-section  of  the  tube. 

g.p.h  =  the  proas  urn  under  which  the  liquid  flows 
through  the  tube  (due  to  the  head  h  of  liquid  of  density 
P  ;    g  =  981  in  C.G.S.  units). 

V  =  the  volume  of  the  liquid  passing  through  the 
capillary  in  time  T. 

L  =  the  length  of  the  capillary. 

c  =  the  density  of  the  liquid  at  the  temperature  t°. 

n  =  the  coefficient  of  the  correction  for  the  end  effect 
(n  =  1-64);    and 

m  =  the  coefficient  of  the  correction  term  for  the 
kinetic  energy  of  the  outflowing  liquid. 

In  this  paper  the  value  m  =  1  has  been  used,  some 
preliminary  experiments  with  tubes  of  different  sizes 
showed  this  to  !*•  sufficientlv  accurate. 


'' 


Results  of  riscosity  determinations.  The  method  just 
described  has  been  employed  to  obtain  the  viscosities  of 
the  oils  usod  in  tho  comparison  experiments.  Their 
viscosities  were  determined  at  a  series  of  temperatures,  at 
five  or  six  points  in  most  cases.  Curves  wore  then  drawn 
to  represent  these  results  and  from  these  curvos  the  values 
given  in  Table  II.  wore  read  off. 
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Table  II. 


Viscosity  in  C.G.S.  units. 

'Jfrnr>*rature 

Number  of  oil. 

H  oil. 

- 

1. 

2. 

:». 

4. 

5. 

<;. 

7. 

J 

10  < 

0-107G 

i  -:*,80 

_ 

___ 



_ 

0-0006 

0416 

1-070 

1-37:', 

— 

— 

" 

arr 

0-0770 

0108 

Ii^.'.7 

0-840 

0-920 

— 

— 

-, 

(!•(.. 

o-i  :ir. 

0400 

0-470 

0*680 

1*100 

2-05 

5-J 

■Mr 

0-0670 

0-111 

0*162 

0*640 

0420 

0-79.r> 

1*616 

:{*2[' 

0*0428 

0-0926 

0-1266 

0-440 

0-400 

0-«10 

1-100 

'j-*;s 

10 

0*04 

0078;-. 

(Ml  CO 

0*222 

0-300 

0-478 

0-880 

1-97 

OH 

0-0676 

0*0086 

0*204 

0-224 

0-378 

0-040 

1  -44 

60* 

0-0600 

0-0235 

0468 

— 

0-802 

— 

1-00 

0*0204 

0-0616 

0-0700 

0-L'21 

— 

0-244 

— 

- 

H 

0-0270 

0-0463 

0-0626 

0-1 H7 

— 

0-195 

-- 

" 

o-o 

0-0400 

0-0476 

0-168 

— 

0-1  f»7 

— 

70* 

0-0 

04*60 

00276 

0-124 

"" 

0-120 

Figs.  4  and  ft  Hhow  some  typical    curves   representing 
•  -••    I:.  \\(*v\uv.  "<>n  th*  Vi-ro^ity  of   Water,"  1'liil.  Mai;.       th,.    relation    between    temperature    and    viscosity    lor 
%hi"    H^oibtafjoiirn.  a  Prsc.  Royal  Hoc  ol  m*  H.,,,.1,       repreHotative  „i|H      It  will  at  once  be  apparent  how  large 
vol    XXI  it.    77     146  w  the  variation  of  vibeowtv  with  temperature: 
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Table  III.  has  been  drawn  up  to  show  the  per- 
centage change  of  viscosity  per  1°  C.  at  various  tempera- 
tures. 

In  view  of  the  very  large  temperature  coefficient*  of 
viscosity  for  oils,  as  shown  by  this  table,  great  care  must 
be  taken,  whatever  type  of  viscometer  be  employed,  to 
obtain  accurate  readings  of  the  temperature  of  the  oil 
under  test.  The  accuracy  attainable  in  commercial 
viscometry  will  rarely  be  greater  than  1  per  cent,  on 
account  of  the  difficulty  experienced  in  keeping  the 
temperature  constant  to  the  corresponding  degree  of 
accuracy. 


Table  III. 


Percentage  rate  of  change  of  viscosity  per  1°  C. 

• 

Number  of  oil. 

Temp. 

°C. 

1 

2 

3 

4 

5 

6 

7 

8 

per 

per 

per 

per 

per 

per 

per 

per 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

cent. 

20 

3-2 

4-7 

— 

4-7 

7-0 

— 

— 

— 

25 

3-0 

4-1 

4-5 

4-4 

5-7 

— 

— 

— 

30 

2-8 

3-8 

3-8 

4-2 

5-3 

6-1 

5-6 

6-5 

35 

2-6 

3-5 

3-4 

4-0 

5-5 

5-1 

5-4 

6-1 

40 

2-5 

31 

3-2 

3-7 

5-7 

4-8 

5-9 

6-2 

45 

2-4 

2-9 

3-3 

3-4 

— 

4-6 

— 

6-7 

50 

2-4 

2-7 

3-4 

3-2 

— 

4-4 

— . 

— . 

55 

2-4 

2-6 

3-6 

3-2 

— 

4-4 

— 

— 

fiO 

2-5 

2-5 

3-9 

3-5 

— 

4-4 

— 

— 

65 

2-« 

2-6 

4-4 

4-1 

4-4 

— 

— 

Reduction  formula  for  Redwood  viscometer  readings.  As 
pointed  out  previously  the  viscosity  of  a  liquid  is  con- 
nected with  its  flow  through  a  capillary  tube  by  a  formida 
of  the  type  : — n  =  (AT — B/'p)<5 :   where  >/  is  the  viscosity 

of  the  liquid,  S  is  its  density,  T  the  time  of  out- 
flow, and  A  and  B  are  constants  depending  upon 
dimensions. 

In  applying  this  formula  to  the  case  of  the  flow  of  a 
liquid  through  the  jet  of  the  Redwood  viscometer  the 
calculation  is  rendered  uncertain  on  account  of  the  values 
of  the  coefficients  m  and  n  (see  page  570)  not  being  known 
sufficiently  exactly.  The  internal  diameter  of  the  jet  i? 
large  in  comparison  with  its  length  and  hence  an  accurate 
knowledge  of  the  value  of  n  is  essential.  Further  in  cases 
where  the  time  of  flow  is  not  greater  than  about  80  sees, 
the  value  of  the  second  term  is  almost  equal  to  the 
first,  and  hence  to  obtain  an  accurate  value  of  the 
difference,  each  term  must  be  known  to  a  high  degree  of 
accuracy. 


. 
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FIG.  6. 


Let  the  above  formula  be  assumed  to  hold  in  the  present 
case,  this  formula  may  be  written  c — 


TS 


=   A    - 


B 


Now   the   experimental  results  given  in   Tables   IV.    to 
enable  the  quantities  '//Tit  and  1 /^2  to  be  calculated. 

If  this  is  done  and  the  results  plotted  taking  the  values 
of  '//Te"  f°r  the  oils  tested  as  ordinates  and  the  values 
of  1/T2  as  abscissae,  the  resulting  points  should  be  on 
a  straight  line.  This  is  found  to  be  the  case  as  seen  in 
Fig.  6,  and  the  values  of  A  and  B  can  at  once  be  obtained 
from  the  co-ordinates  of  points  defining  this  line. 

The  value  of  A  is,  however,  obtained  more  accurately 
from  the  slope  of  the  curve  connecting  n /S  and  T  for 
values  of  T  greater  than  200.  For  these  values  B/T  is 
negligibly  small  compared  with  AT,  and  the  formula 
resolves  into  the  simple  expression  n/d=  AT. 


3S 


2  5 


2D 


"o    IS 


~i    10 

> 


OS 


0:1 


1/ 


2S0  500  750  1000  1250  1500 

Redwood  Time  of  Outflow,   sees. 

FlO.  7. 


The  curves  above  referred  to  are  reproduced  in  Figs.  6 
and  7.  The  following  formula  connecting  time  of  flow 
on  the  Redwood  viscometer  and  viscosity  in  absolute  units 
has  been  deduced  from  their  slopes. 


,;  =  (0-O0260T  -  m*"'  \ 


Comparison  of  Redwood  and.  absolute  viacositit ».  The 
following  tables  give  the  results  of  some  determinations 
of  the  viscosities  of  the  oils  on  the  Redwood  apparatus 
and  in  absolute  units  at  corresponding  temperatures. 

The  values  of  the  density,  the  viscosity  in  C.G.S.  units, 
the  time  of  outflow  of  50  e.e.  of  the  oil  from  the  Redwood 
viscometer,  the  Redwood  viscosity  number,  and  the 
viscosity  calculated  from  the  formula 


=  (o-00260T-  -1'7.1'')' 


are  tabulated  for  a  series  of  temperatures. 

The  Redwood  viscosity  number  is  obtained  thus: 
"The  Dumber  of  seconds  oooupied  by  tin-  outflow  of 
."><)  e.c  of  the  oil  is  multiplied  by  H><>  and  divided  by  535, 
the  average  number  of  seconds  occupied  by  the  outflow 
of  60  c.c.  of  rape  oil  at  lid  F.  from  the  apparatus.  Tin- 
result  is  multiplied  by  the  Bpecifio  gravity  of  the  oil  .it  the 
temperature  of  testing  and  divided  by  0-915  the  ■peeifit 

gravity  of  refined  rape  oil   it  BO     F."* 

The  resulting  number  repreaenta  the  rkwoaity  of  the 

sample  in  terms  of  the  viscosity  of  rape  oil  .it  tm     F..  the 
standard  used  with  this  instrument. 


•  See  •'  Petroleum  and  its  Products"  by  Mr  BoWltOQ  Bed 
vol.  2,  pp.  600  to  002  (1900). 
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Table   IV. 
(HI  So.  1. 


Time  ol 

temp. 

DoBsit]  . 

outflow  i" 

Redwood 

Calculated 

Absolute 

. 

grms,/c.e. 

lied  wood 

vim  oeity 

viscosity. 

viscosity. 

viscometer. 

number. 

l.i 

- 

59-4  i 

104 

0*107 

0*1075 

Ifi 

0451 

52-0 

0-10 

0-0*7 

04006 

20 

04 

47-4 

8*27 

0-074 

0-077 

25 

,,.<•<) 

14-0 

744 

0-0(14 

0-0(10 

-i.', 

41-6 

7-20 

0-05(15 

0-057 

0443 

SO- 1 

<;-so 

0-0499 

04498 

40 

-;<> 

• 

6-49 

0-01  is 

0-04 /IS 

4fi 

0484 

36-4 

C-22 

04206 

0-0387 

30 

- 

354 

5*96 

0435  i 

04343 

55 

0430 

33-8 

5-78 

0-0312 

0-0304 

Table  V. 
Oil  No.   i. 


Time  of 

Trm  p. 

Density. 

outflow  in 

Red  wooi  1 

Calculated 

Absolute 

■c 

gemst/cc 

Redwood 

\  Isoosit  y 

viseosity. 

viscosity. 

viscometer. 

number. 

30 

O-906 

209 

444 

0*557 

0-540 

0-903 

195 

36-0 

0-450 

0-1 10 

411 

O-9O0 

162 

29-8 

0>870 

0-363 

15 

0-896 

137 

25-1 

0-308 

0-304 

50 

0-893 

118 

214 

0-2(13 

0*268 

55 

0-89O 

103 

184 

0-224 

0-221 

60 

0-886 

90 

16-3 

0-1 91 

0-1S7 

Table  VI. 
Oil  Xo.  5. 


Time  of 

Ten. p. 

l»en-itv. 

outflow  iii 

Redwood 

(  alculated 

Absolute 

•c. 

gnus./  ■  ■•• 

I'.edwood 

viscosity 

viscosity. 

viscosity. 

viscometer. 

number. 

Ifi 

- 

108 

1-367 

1476 

20 

0486 

416 

76*2 

0465 

0-920 

25 

0-892 

301 

544 

0498 

0*680 

:t0 

04S 

227 

41*2 

0-518 

0-520 

35 

,,... 

17C 

31*0 

0-397 

0-400 

40 

382 

140 

25-3 

0-311 

0-300 

Tablb  VII. 
Oil  No.  H. 


1  iln< 

Density. 

outflow  in 

Redwood 

Calculated 

Lbsotnte 

/'■.'■. 

Bed  wood 
meter. 

\  boosity 
iiimiber. 

\  !-•  osity. 

viscosity. 

■-. 

0-9  tr. 

2080 

406 

5-12 

5*15 

1  520 

298 

3*78 

345 

0440 

1070 

206 

241 

2*68 

0-936 

764 

1 16 

1*86 

1-97 

15 

0-'i 

.V  1 

107 

146 

111 

04 

UM 

77-:- 

048 

1*00 

Comparison  of  Engler  and  Redwood  viscometer  results. 
The  work  of  Ubbclohde*  on  the  Engler  viscometer  has 
led  to  the  adoption  of  the    formula 

i)  =  Z.  5.001797 
to  obtain   viscosities  in  absolute  units  from  instrument 
readings.     Z.  8  is  the  "  specific  viscosity  "  and  is  deduced 
from  the  formula 

„  _  4072.T         3-513  T,., 

Z_      To,.      ~   ~T~ 

T  is  the  time  of  outflow,  from  the  Engler  viscometer,  of 
200  o.o.  of  the  liquid  under  normal  conditions  of  experiment 
and  To»  is  the  corresponding  time  of  outflow  for  water  at 
20°  C.  For  an  apparatus  of  normal  dimensions!  these 
formula?  may  be  combined  into  the  expression 

i,  =  (o-001435T  -  3'^2- )  .  I . 

If  Tr,  and  TE  are  corresponding  times  of  outflow  determined 
on  the  Redwood  and  Engler  viscometers  respectively,  the 
fwo  following  expressions  arc  obtained  : — 


(1)  n 


(2)  ,,  = 


(• 
0 


001435' 


002G0T 


Combining  these  and  solving  the  resultant  quadratic 
equation  the  ratio  Te/Tr  may  be  obtained  for  any  value 
of  TK.  The  values  in  the  followirg  table  have  been 
calculated  in  this  way. 


Taule  Vlil. 


TK 

TK 

VTB 

40 

73-2 

148 

50 

91-5 

1-82, 

75 

130-5 

1-82 

100 

181-5 

141 » 

1 50 

272 

141 

200 

362 

1-81 

500 

908 

141 

1000 

1815 

141 

5000 

9080 

141 

It  will  be  seen  from  this  table  that  the  ratio  of  the  readings 
of  the  Engler  and  Redwood  viscometers  is  approximately 
constant  for  times  of  flow  on  the  Redwood  instrument 
greater  than  100  sees,  while  below  this  it  increases  with 
decrease  in  the  time  of  flow.  The  matter  has  also  been 
investigated  experimentally  and  the  results  of  some  of 
the  tests  made  are  shown  in  the  following  table  : — 


*  See  "  Xabellen  zum  Engiorschen  Viskosimeter  "  von  Dr.  l.co. 
Ubbclohde,  1907. 

t  For  such  an  apparatus  IV  at  20'  0.  —  51  set*. 


Table  IX. 


No.  of 

T«M 

llltc 
IMtty. 

ilts  on  Engler  apparatus. 

lime  of  flow 

on  Redwood 

apparatus.  TR. 

Ratio 
Tb/Tb. 

Time  "i  flow,             Specific 
I  I                     viscosity.* 

Viseosity.* 

1. 

; 

20 

25 

so 

0-1075 

04906 

0-0768 

0-0. 

04671 

1064                                        7-OI 
95-6                               ;,■?(; 

146 
4*86 
77- 1 

0*108 
0489 
04765 

0-0065 

0-0585 

59-0 
51-9 
47-:i 
44-0 
41-5 

1-84 
1-84 
L46 
1  -86 

1-86 

II 

If 

20 

28 

0416 

0*11 
0*185 

0-111 

1694                       Ij-f 
194                         942 

1194                                 8-02 
106-4                            6-SO 

0-200 
0-157 
01 27 
0-107 

95-8 
79-0 
67-6 
60-0 

1-77 
1-76 
1-76 
1-77 

a 

M 

40 

0400 
0*1( 

0-136 
0*116 

f,-09X5 

1784                       194 

1  JO-2                            10-45 
1264                          846 
1104                          7-20 

100                              .       ( 

0-197 
0*161 
0-132 
0*110 

0-095 

99-6 
83-4 
71-6 
62*6 

56-0 

1-71 
1-76 
1-76 
1-77 
1-79 

Obtain**!  from  \»lue»  given  in  Tabelli-n  zum   Englencben   Vi  ko.-imcter. 
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Discussion. 

Mr.  W.  F.  Reid  said  that  viscometers  in  the  form  dealt 
with  in  the  paper  were  based  on  a  principle  which 
was  very  far  removed  from  what  took  place  in  practice 
with  most  oils.  One  of  the  chief  objects  of  testing  the 
viscosity  of  oil  was  with  regard  to  its  use  as  a  lubricant, 
and  that  was  precisely  the  form  in  which  it  was  not  used 
as  a  jet.  Other  principles  might  be  applied.  For  instance, 
many  years  ago  ho  had  tried  the  measurement  of  the  rate 
of 'falling  of  a  body  in  a  liquid  ;  this  was,  in  his  opinion, 
preferable  to  the  outflow  through  a  jet.  There  were 
many  sources  of  error  in  a  jet,  which  did  not  exist  in  the 
case  of  a  body  falling  through  the  liquid.  The  movement 
of  a  body  of  a  definite  shape  and  size  through  the  oil  would 
approach  probably  more  nearly  to  the  conditions  in  practice 
of  a  lubricant  than  any  other  method  ;  but  the  form  of 
apparatus  shown  was  one  which  was  generally  recognised, 
and  as  the  author  had  rightly  pointed  out,  it  was  not  so 
much  theoretical  accuracy  than  one  most  aimed  at  as 
uniformity  in  practice  between  different  .individuals 
possessing  the  same,  apparatus  in  different  places.  The 
method  for  estimating  the  area  of  the  nozzle  which  had 
been  described  was  a  great  improvement  and  contributed 
towards  securing  accuracy   in  those  apparatus. 

Mr.  J.  H.  Goste  said  that  he  was  glad  to  hear  there  was 
a  possibility  of  a  standard  specification  for  oils  being  formu- 
lated. He  found  it  difficult  to  frame  specifications  which 
really  corresponded  to  the  actual  requirements  of  engineer- 
ing practice,  more  especially  as  in  many  cases  engineers 
were  able  to  give  very  little  information  as  to  their  require- 
ments ;  they  seldom  knew  the  temperatures  at  which  they 
were  working,  and  were  usually  only  able  to  say  that 
a  certain  oil  suited  their  purposes  and  certain  other  oils 
did  not.  Sir  Boverton  Redwood's  viscometer  had  been 
described  before  that  Section  nearly  30  years  ago,  and 
although  it  had  not  been  in  any  way  modified  it  was  still 
used  by  nearly  everyone  who  tested  oils  in  this  country. 
That  was  a  wonderful  testimony  to  the  excellence  of  the 
apparatus,  though  when  one  looked  at  it  in  detail  there 
were  the  objections  that  it  did  not  directly  measure  the 
real  viscosity,  the  heating  arrangements  were  very  defec- 
tive, and  so  on.  Mr.  Higgins  had  slightly  touched  on  one 
other  detect,  viz.,  that  different  certified  instruments  did 
not  all  give  the  same  indication  ;  the  variation  was  some- 
times considerable.  The  difficulties  with  the  instrument 
were  perhaps  as  much  in  the  adjustment  as  in  the  actual 
variation  of  bore  and  the  jet.  On  the  whole  it  was  con- 
venient to  use.  No  doubt  in  the  past  the  certification 
had  been  carefully  done  ;  but  Mr.  Higgins  had  shown 
them  it  was  almost  outside  the  range  of  the  ordinary  private 
person's  work  to  deal  with  such  things. 

Mr.  Grant  Hooper  said  he  thought  one  of  the  most 
valuable  features  of  the  paper  was  the  suggestion  of  the 
advisability  of  expressing  all  viscosity  results  in  terms  of 
absolute  viscosity  by  the  use  of  the  formula  which  was 
given.  There  was  no  doubt  that  different  Redwood 
instruments  did  yield  different  results  with  some  oils, 
though  the  instruments  were  adjusted  with  the  standard 
<>il.  The  paper  once  again  emphasised  the  necessity  for 
taking  trouble  about  comparatively  small  details  if  accurate 
and  comparable  results  were  to  be  obtained.  He  thought 
that  with  reasonable  care  no  great  difference  ought  to 
result  from  variation  of  temperature.  He  imagined  that 
the  usual  practice  was  to  bring  the  oil  to  the  particular 
temperature  necessary  before  it  was  put  into  the  cup,  the 
temperature  of  the  bath  being  at  the  standard  temperature 
Ix-fore  starting.  Under  those  conditions  no  great  differ- 
ence! were  found  in  actual  practice.  Slight  differences. 
however,  might  still  be  expected  between  the  results 
obtained  by  two  men  working  in  different  laboratories 
with  different  instruments.  The  question  was,  were 
objections  to  be  raised  on  a  few  seconds  variation  on  a 
400  or  500  seconds  run  ?  To  his  mind  it  was  absurd  to 
'titer  into  conflict  over  minute  differences  in  viscosity 
determinations. 

Mr.  Coste  said  that  rape  oi  lhad  been  abandoned 
as  a  standard  substance,  he  thought.  Recent  certificates 
referred  to  Redwood's  original  viscometer  as  a  standard, 
and  the  assumption  that  rape  oil  had  a  viscosity  of  636 
seconds  at  such  a  temperature  was  now  abandoned. 


Mi'.  W.  R  Dkeaper  said  that  it  was  impossible  to  use 
the  types  of  viscometers  described  for  cellulose  solutions 
owing  to  their  very  high  viscosity.  Perhaps  Mr.  Higgins 
could  give  them  some  idea  of  the  relative  values  of  other 
viscometers  when  used  for  very  thick  solutions  of  that 
nature.  He  had  rather  successfully  used,  so  far  as  repeat 
experiments  went,  a  type  of  paddle  viscometer  actuated 
by  a  falling  weight,  There  was  no  doubt  also  that  the 
falling  weight  method  mentioned  by  Mr.  W.  Reid  gave 
useful  results.  Also  the  Gouette  apparatus,  especiallv  as 
modified  by  Hatschek,  was  of  value  in  such  cases.  The 
matter  was  of  great  interest  to  manufacturers  of  artificial 
silk  and  others  and  deserved  more  attention. 

Mr.  Higgins  said  that  the  observation  of  a  falling  body 
in  a  liquid  gave  very  satisfactory  results  in  some  cases, 
but  for  many  oils  it  was  impossible  to  apply  it  owing  to  the 
oil  being  opaque.  Other  methods  had*  been  devised, 
depending  on  the  rotation  of  a  body  in  the  oil  whose 
viscosity  was  required.  In  connection  with  an  investiga- 
tion now  being  undertaken  on  the  No.  2  type  of  Redwood 
viscometer,  experiments  were  being  made  "with  an  appara- 
tus in  which  a  metal  cylinder  was  rotated  in  the  oil  to 
be  tested  ;  the  method  was  especiallv  useful  in  the  case 
of  oils  of  high  viscosity.  The  No.  2  type  of  Redwood 
viscometer  had  been  designed  for  use  with  the  fuel  oils 
supplied  under  the  Admiralty  specifications  recently 
drawn  up.  The  time  of  outflow  of  an  oil  on  the  No.  2 
instrument  was  about  one-tenth  of  the  corresponding  time 
on  the  No.  1  type. 

One  of  the  various  simple  types  of  rotation  instrument 
would  probably  be  suitable  for  nitrocellulose  solutions. 

The  viscometers  were  generally  sent  out  by  th"  makers 
with  a  certificate  from  Sir  Boverton  Redwood's  assistant. 
All  of  them  had  been  adjusted  by  altering  the  height  of 
the  filling  point  to  make  the  time  of  flow  agree  with  that 
of  some  particular  oil  as  determined  on  Sir  Boverton 
Redwood's  standard  instrument.  It  had  been  found  in 
various  instruments  that  the  difference  from  the  normal 
level  might  be  as  much  as  a  quarter  of  an  inch,  and  further 
for  a  certain  oil  two  or  three  instruments  might  agree 
exactly,  but  for  an  oil  of  higher  or  lower  viscosity  they 
would  give  very  different  results. 

Sir  Boverton  Redwood  had  abandoned  the  use  of  rape 
oil  as  a  standard  owing  to  the  difficulty  of  obtaining 
samples  of  the  same  viscosity.  In  the  case  of  the  Engler 
instrument  the  time  of  flow  of  the  substance  under 
investigation  was  referred  to  that  of  water,  which  was 
51  seconds  in  a  normal  instrument,  whereas  to  obtain  the 
Redwood  viscosity  number  the  results  were  compared 
with  the  time  of  flow  of  rape  oil,  for  which  the  constant 
value  535  seconds  had   been  adopted. 


Manchester  Section. 


Meeting    held    ul    Grand   Hotel,    Manchester,   on    Friday, 
May  2nd,   1913. 


DR.    Q.    J.    FOWLER    IN    Till;    <  HAIR. 


THE    OXIDATION'    OF    THIOSULPHATES    OH 
BACTERIAL    FILTERS. 

BY    WILLIAM    T.    !.<><  KKTT,    M.SC. 

The  oxidation  of  phenol  and  thiocyanate  on  bacterial 
titters,  was  made  thr  Bubjeel  matter  of  •  paper  entitled, 
"The  Bacterial  Purification  of  Ammonia  Rear 
Liquor."*  read  before  the  Manchester  Section  "f  this 
Society  in  December,  1910.  In  a  concluding  paragraph 
of  the  paper,  it  was  stated  tint  "experiments  have  bean 


•  Fowler,    Intern  and  Lo<  k'  m 

1911,    180,   181. 
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mule  and  are  still  in  progress  en  the  oxidation  of  thiosul- 
phate  on  bacterial  lilt* ts.  1  have  been  permitted,  through 
the  kindness  of  Dr.  Fowler  and  Mr.  Ardern,  to  continue 
independently  this  investigation  on  the  oxidation  of 
thiosulphatc. 

Reference  to  the  above  paper  and  those  of  Franklaud 
ind  Silvester*  and  Skirrowj"  will  show  that  the  com- 
]K>sition  of  ammonia  recovery  liquor  varies  with  the 
concentration,  i.e.,  with  the  degree  to  which  the  ammonia 
is  removed  in  the  distillation,  and  that  generally  the 
liquors  contain  50  to  GO  parts  per  100,000  of  thiosulphatc 
calculated  as  sulphur  ;  which  is  accountable  for  about 
10  per  cent,  of  the  total  oxygen  absorption. 

In  the  bacterial  purification  of  ammonia  recovery 
liquor  therefore,  the  oxidation  of  thiosulphatc  on  bacterial 
filters  is  of  some  little  moment,  although  not  nearly 
l  •  important  as  the  oxidation  of  phenol  and  thio- 
cy.matc. 

The  investigation  on  thiosulphatc  was  originally  com- 
menced with  the  intention  of  completing  the  previous 
work.  However,  as  many  points  were  raised  of  purely 
scientific  interest  it  was  thought  advisable  to  study 
the  problem  in  detail. 

The  methods  of  investigation  were  similar  to  those 
adopted  in  the  work  on  phenol  and  thiocyanate,  con- 
sisting essentially  in  passing  repeatedly  thiosulphatc 
solutions  of  varying  strengths  on  to  matured  bacterial 
ige  filters,  until  the  thiosulphatc  was  completely 
oxidised,  i.e.,  until  such  solutions  absorbed  little  or  no 
oxygen  from  acid  permanganate  of  potash. 

Description  of  filters. — The  filters  used  consisted  of 
stoneware  pipes  24  ins.  in  length  by  4  ins.  diameter,  with 
one  end  cemented,  filled  with  "  clinkers "  either  from 
\  in.  to  1  in.  or  J  in.  to  1  in.  in  size,  matured  in  the  first 
case  by  treating  with  septic  tank  effluent  until  nitrifica- 
tion was  established. 

Mdhod  of  working  filters. — To  overcome  the  dilution 
effect  of  the  interstitial  water  of  the  filters,  it  has  been 
found  necessary  at  the  commencement  of  an  experiment 
to  allow  a  *'  short  "  contact  of  the  solution  under 
investigation  with  the  filtering  media. 

The  filters  were  filled  with  the  solution,  allowed  to 
/I  15  minute.-,  and  discharged,  the  total  time  taken 
for  filling,  contact,  and  discharge  being  half  an  hour. 
The  filtrate  obtained  was  taken  as  a  starting  point, 
and  i>  referred  to  later  in  this  paper  as  the  "  original  " 
■oration. 

The  solution-  wrc  allowed  two  contacts  per  working 
day,  a  quarter  of  an  hour  each  for  filling,  andd  iseharg* 
with  2  hours  contact.  In  general  the  procedure  was 
as  follows  : — 

At  til— itl KIWI  ilf — Filling  '.)  a.m.  to  9.5  a.m.  "  .Short  " 
coal  'in.  to  9.20  a.m.     Discharge  9.20  1o  'J.IIO  a.m. 

Filtri''  Origijia]  "  solution. 

1st  Contact. — Filling  ".-'I"  a.m.  to  9.46  a.m.  Contact 
9.46  to  11.45  a.m.      Discharge  11.45  a.m.  to  12  noon. 

tn>l  *"<,///</•/  Filling  :;  p.m.  to  :;. 15  p.m.  Contact  .'5.15 
to  5.15  p.m.      Discharge  5.15  to  5.30  p Jfl 

:ird  Contact.  Filling  0  a.m.  to  9.15  a.m.  Contact 
9.16  to  11.15  a.m.,  i 

Fil»<r-  wen-  allow. I   t.,  n   I   from  Saturday  noon  to 

Monday,   '.»  .i.m. 

Oxidation  <>f  ThiondphaU 

The  follow  'uplch  may   lx    givm  of   the   result* 

obtained  by  thf   treatment  of  solutions  of   sodium  and 

on  bacterial  filters,  in  accordance 
with  th<-  above  method. 

rtion  <<   ti  '■'!  minutes  and  t  hours)  were 
made  of  the  filtrates  as  required  and  the  quantities  of 
thioeulphite    present  determined   by  m<ans  of  standard 
iodine  solution. 


-  Kran  land  •.  This  Jo  irasJ    Karen  80th,  1907. 

rrow.     This  Journal,  January  31st,  18 


Sodium  thiosulphatc. 
Results  in  parts  per  100,000. 


• 

Oxygen  absorbed 
from  Acid  K.MnO«. 

Tliio- 

.-ii  1  |>h. atl- 
as 

4  Hours. 

3  Minutes  . 

NagSgOg. 

Experiment  1. 

"  Original  "  solution    

After  2  contacts 

Experiment  4. 

"  Original  "  solution    

After  3  contacts 

14-26 

0-72 
31-75 

47-60 

76-80 

46-00 

32-80 

15-20 

6-70 

2-35 

•38 

14-00 
8-06 
3-80 
0-52 

30-50 
8-53 
1-29 

46-40 

7-92 
1-86 
0-38 

42-6 
22-5 

5-r. 
nil 

91-0 

17-6 

nil 

Experiment  6. 

"  Original  "  solution    

After  5  contacts 

131-0 
5-6 

7 

nil 

nil 

Experiment  12. 

"  Original  "  solution      .... 
After  3  contacts 

75-60           207-9 
45-20      |       82-9 
32-40             24-n 

g 

14-00 

6-80 

2-20 

•16 

nil 

.,10        ,, 

nil 

12 

nil 

,,14 

nil 

Sodium  thiosidphate. 
Results  in  parts  per  100,000. 


Oxygen  absorbed 
from  Acid  KMn04. 

Thio- 
sulphatc 

4  Hours. 

3  Minutes. 

as 

Na2S203. 

Experiment  14. 

"  Original  "  solution    

After  1  contact    

96-00 
80-00 
66-66 
60-00 
51-20 
44-00 
19-60 

121-0 
52-80 
1-80 

148-00 

118-00 

112-00 

88-00 

3-30 

195-2 
131-6 

92-8 

— 

243-2 
143-0 

71-8 

3 

32-6 

4 

6-3 

,,    5        

nil 

,,    9        

nil 

Experiment  16. 

"  Original  "  solution    

After  5  contacts 

..     14 

308-6 
nil 
nil 

Experiment  19. 

"  Original  "  solution 

After  2  contacts 

,,     4 

371-2 

167-3 

61-4 

,,     6         ,,         

4-:. 

,,14         .,         

nil 

Experiment  20. 

"  Original  "  solution    

After  4  contacts 

7 

.630-8 
nil 

Potassium 

thiosidphale.. 

Experiment  1. 

"  Original  "  solution    

After  8  contacts 

4 

32-00 
20-00 
14-93 
10-80 

69-60 
48-80 
10-00 
18-20 
9-50 

:j-i.r. 

•28 

31-20 
19-65 
1  1-66 
10-27 
2-66 

r.7-60 
47-60 
87*20 
18-40 
9-40 
8-10 

•16 

98-8* 
ml 
nil 

5 

nil 

..     7 

nil 

Experiment  i. 

"  Original  "  solution    

r, 

223-8 

63-6 

nil 

a 

nil 

,   1" 

nil 

12 

nil 

.,  H 

nil 

*  Xhlosulphate  ax  KgBgOg. 

The  above  results  show  that  thiosulphatc  in  dilute 
solution  is  readily  oxidised  on  bacterial  filters.  Soluti 
containing  91-0  parts  of  sodium  thiosulphatc  jmt  100,000 
in  completely  oxidised  in  5  contacts.  For  stronger 
solutions  a  greater  number  of  contacts  are  required, 
otherwise  the  results  are  very  much  the  same.  .Similar 
results  have  been  obtained  with  the  jiotassium  sal* 
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The  final  nitrates  contain  large  quantities  of  sulphate 
and  are  generally  acid  to  meth3'l  orange.  With  very 
dilute  solutions  of  thiosulphate  the  basicity  of  the  material 
composing  the  filters  is  sufficient  for  the  neutralisation 
of  the  acid  which  is  produced  during  the  filtrations.  With 
stronger  solutions,  after  the  first  few  contacts  the  filtrates 
are  slightly  acid.  Estimations  have  shown,  however, 
that  the  acidity  only  increases  very  slightly  as  the  oxida- 
tion proceeds,  the  excess  of  acid  being  neutralised  bj7  the 
material. 

Effect  of  addition  of  alkali  to  thiosulphate  sohdions. — 
In  order  to  determine  how  far  the  production  of  acid 
influenced  the  reactions,  the  above  experiments  were 
repeated  together  with  comparative  ones  in  which  alkali 
(either  KOH  or  Na2COa),  was  added,  sufficient  to  neutralise 
the  acid  formed.  The  following  are  comparable  results 
of  the  filtration  of  thiosulphate  solutions — with  and 
without  alkali : — - 


Pure  salts  of  the  various  thionic  acids  were  accordingly 
prepared  in  the  manner  described  in  the  following  para- 
graphs : — 

(a)  Dithionate. — Barium  dithionate  was  prepared  by 
the  usual  method  of  passing  sulphur  dioxide  through 
water  holding  finely  ground  manganese  dioxide  in  sus- 
pension and  subsequent  addition  of  baryta  water,  etc. 
Pure  sodium  dithionate  was  prepared  from  the  recrystal- 
lised  barium  salt  by  the  addition  of  sodium  sulphate*. 

(b)  Trithionate,.— Fotassmra  trithionate  was  prepared 
by  passing  sulphur  dioxide  through  a  saturated  solution 
of  potassium  thiosulphate. 

(c)  Tetrathionate. — Potassium  tetrathionate  was  pre- 
pared by  the  addition  of  iodine  to  a  saturated  solution  of 
potassium  thiosulphate  in  small  quantities  until  slightly 
in  excess.  Alcohol  was  added  and  the  tetrathionate 
thrown  down,  separated,  and  recrystallised  from  hot 
water. 


Results  in  parts  per  100,000. 


3  Minutes. 
Experiment  3.             Oxygen 
absorption 

Thio- 
sulphate 
as 

Na2So03. 

3  Minutes. 

Oxygen 

absorption 

Thio- 
sulphate                                             3  Minutes. 

as                Experiment  4.             Oxygen 
Na2S203.                                           i  absorption 

Thio- 
sulphate ;  3  Minutes. 

as        !    Oxygen 
Na2S203.   absorption 

Thio- 
sulphate 

as 
NaS2Os. 

Without  alkali. 

With  alkali. 

Without  alkali. 

With  alkali. 

"  Original  "  solution 
After  3  contacts    . . 

,,f        >, 

„     6 

..     7         ,, 
q 

54-80 
23-60 
14-90 
10-40 
6-34 
1-62 

146-5 
30-6 
nil 
nil 
nil 
nil 

56-80 

20-80 

7-60 

1-76 

0-30 

151-3 

54-9 

2-0 

nil 

nil 

"  Original  "  solution         79-20 
After  3  contacts  . .            46-60 
,,6         ,,         ..            26-00 
,,8         ,,         ..            18-50 
,,  11         ,,         ..              4-96 
.,12         ,,         ..              1-66 
1 

214-7 
76-4 
nil 
nil 
nil 
nil 

82-80 

32-80 

7-00 

0-51 

225-4 
91-4 
18-2 
nil 

Reference  to  the  above  table  will  show  that  the  effect 
of  the  addition  of  alkali  is  to  facilitate  the  complete 
oxidation  of  the  thiosulphate  to  sulphate,  although  appar- 
ently the  removal  of  thiosulphate  as  such  is  slightly 
retarded. 

Course  of  reaction. — In  the  preceding  examples,  it  will 
be  observed  that  thiosulphate  itself,  as  determined  by  the 
iodine  absorption,  is  removed  in  the  early  stages  of  the 
filtrations.  The  production  of  filtrates,  which  are  readily 
capable  of  oxidation  by  acid  permanganate  and  yet  free 
from  thiosulphate,  suggests  the  formation  of  intermediate 
products. 

Preliminary  experiments  indicated  the  presence  of 
thionic  acids.*    The  small  amounts  of  ferrous  iron  present 


(d)  Pentathionate. — Potassium  pentathionate  was  pre- 
pared from  Wackenroder  solution  by  addition  of  potassium 
acetate  to  a  concentrated  solution  of  the  pentathionic 
and  tetrathionic  acids,  according  to  Debus,*  crystallisation 
several  times  in  acid  solution  with  separation  of  penta- 
thionate crystals  from  tetrathionate,  and  finally  reciystal- 
lisation  of  the  pentathionate  from  distilled  water. 

The  purity  of  all    the    products    was   established    by 
analysis. 
Action  of  reagents  with  thionic  acids  in  dilute  solutions. 

The  following  is  a  summary  of  some  of  the  more 
important  reactions  of  various  reagents  with  the  thionic 
acids  in  solutions' of  ordinary  strength.  For  comparison 
the  reactions  of  thiosulphate  have  been  added. 


Reagent. 


Trithionic  arid. 


Tetrathionic  acid. 


Ammonia  solution No  change. 

Caustic  potash  No  change 

silver  nitrate-!- ammonia   . .   I  No  change. 

Mercuric  cyanide  +  ammonia  No  change  at  100°  C. 

Mercurous  nitrate   Black  ppt. 

i  upper  sulphate Black  ppt .  at  100°  C. 

Ferric  chloride  No  change 

Iodine    No  change. 


No  change. 

No  change. 

No  change. 

No  change  at  100°  C. 

Fellow  ppt. 

No  change  at  100°  C. 

No  change, 

No  change. 


Pentathionic  acid. 


White     deposit    of    sulphur 

after  few  minutes. 
Immediate   white   deposit   of 

sulphur. 
Brown  colouration  and  black 

ppt. 
immediate     black     ppt.     at 

100-  ('. 
Deep  yellow  ppt. 
No  change  at  100°  C. 
.N'u  change. 
N<>  change. 


Thiosulphuric  acid. 


No  change. 

No  change. 

No  change. 

No  change  at  100°  C. 

Black  ppt. 

Black  ppt.  at  ioo°  c. 

Violet  colouration. 

UiMirlicd. 


iii  the  filtrates  were  estimated  colorimeli ically  by  means 
of  potassium  fen icyanide,  and  it  was  found  that  iron 
in  the  ferrous  state  was  only  accountable  for  a  very 
small  proportion  of  the  "oxygen  absorption"  after  the 
removal  of  the  thiosulphate. 

The  various  chemical  reactions  <>f  the  thionatcs  in 
solutions  of  ordinary  strength  are  well  known.  At  tin- 
outset  it  seemed  doubtful  whether  some  of  the  tests  usually 
applied  would  be  applicable  in  very  dilute  solutions 
such  as  are  dealt  with  in  this  investigation.  In  order  to 
■itudy,  therefore,  the  course  of  the  oxidation  pro 
nformation  was  required  in  regard  to  the  behaviour 
)f  the  possible  intermediate  products  in  dilute  solutions 
vith  the  ordinary  reagents  employed  in  their  identification. 


Dithionie   acid    does   not    give  any   reactions   v>ith    the 
above  reagents. 

'I'lie  following  observations  have  been  made  when  using 

solutions  of  thionatcs  of  strengths  0*  10  and  (M)2  i»  r  cent. 

(</)  All   the   reactions  tabulated    iii   the-   preceding  are 
applicable  to  solution*  of  Btrength  u-lw  per  cent. 

{t>)  Willi   solutions  of  Btrength  f>02   i»  i    cent   manj 
of  the  reactions  are  slower  and  less  pronounced.     Nearlj 
all  the  tests,  however,  are  applicable.     The  follon 
the  differences  thai  have  been  noted  : — 

Trithionate.      Copper    .-ul^/ini,    U         Reaction    feeble. 
In  the  presence  of  a  little  acid  i II  s<  >,)  raco  {ten 


•  H.  Debus,  ( lum.  Soc.  Trans.,  1888,  «3,  278  teq. 
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finds  in  thiosulphate  filtrates  no  blackening  occurs  whatever 
at  100°  CL  The  presence  of  acid  does  nut  interfere  with  the 
reaction  in  the  own  of  0-10  per  cent,  solutions. 

Pentathionate.  Potash  and  ammonia  teats.- — There  is  no 
deposition  of  sulphur  on  addition  of  potash  and  ammonia 
to  pentathionate  in  very  dilate  solutions. 

Silver  nitrate-ammonia  test, — Action  slow.  Seven  or 
eight  minutes  elapsing  before  the  production  of  the 
black  precipitate  (with  a  solution  of  -005  per  cent,  the 
blackening  was  hardly  appreciable). 

Oryyen  absorption  of  Ihicnic  adds. 

Determinations  of  the  amounts  of  oxygen  absorbed 
by  the  thionic  acids  from  acid  permanganate  of  potash 
have  been  made  with  a  view  to  (a)  noting  any  differences 
between  the  amounts  of  oxygen  absorbed  in  different 
intervals  of  time — 3  minutes  and  4  hours  ;  (b)  finding 
a  ready  means  of  determining  the  amount  of  thionic 
acid  in  a  solution  of  a  thionate  ;  (c)  applying  this  test 
as  additional  evidence  to  indicate  the  nature  of  the  inter- 
mediate solutions  obtained  during  the  oxidation  of  thio- 
sulphate  and  thionates  on  bacterial  filters. 

The  oxygen  absorption  test  has  been  carried  out' as 
follows  : — A  -02  per  cent,  solution  of  the  particular  thionate 
lias  been  prepared  from  the  pure  potassium,  salt,  and  a 
suitable  volume,  25  to  50  c.c,  of  this  added  to  50  c.c. 
of  A*/80  permanganate  solution  in  presence  of  dilute 
sulphuric  acid.  The  reaction  was  stopped  at  the  end  of  the 
desired  interval  by  the  addition  of  a  little  potassium  iodide 
solution  and  the  liberated  iodine  titrated  back  with 
-Y/40  thiosulphate  solution.  Blank  testis  with  water 
were  carried  out  simultaneously.  Experiments  wire  made 
at  atmospheric  temperature  (18a  ('.)  and  the  times  allowed 
for  absorption  were  3  minutes  and  4  hours. 


Two  and  sometimes  three  determinations  of  the  oxygen 
absorption  of  a  particular  compound  were  made,  using 
fresh  samples  of  the  salt  for  each  determination. 

Appended  is  a  summary  of  the  oxygen  absorption 
results  obtained,  with  corresponding  figures  calculated 
for  the  free  acids.  In  addition  figures  are  given  for 
thiosulphate  and  thjosulphuric  acid.  Results  for  thio- 
sulphates  were  obtained  in  a  similar  manner  to  the  pre- 
ceding from  recrystallised  sodium  thiosulphate,  the 
thiosulphate  being  estimated  in  the  solutions  by  iodine, 

Examination   of  filtrates  obtained  during  the  oxidation   oi 
thiosulphate  on  bacterial  filters. 

1.  Qualitative  tests. — By  the  application  of  the  test? 
previously  tabulated  to  the  various  nitrates,  it  has  been 
found  that : — 

(a)  Trithionate  is  almost  invariably  absent ;  occasionally 
traces  of  trithionate  have  been  noted  by  the  mercuroul 
nitrate  test,  more  often  in  the  oxidation  of  solution! 
of  potassium  thiosulphate. 

(6)  Tetrathionate  appears  to  be  the  main  intermediate 
product,  sometimes  occurring  alone,  frequently  with 
smal  quantities  of  pentathionate. 

(c)  Pentathionate  although  present  in  quantity  im- 
mediately after  the  removal  of  the  thiosulphate  (i.e. 
after  5  or  6  contacts)  is  entirely  oxidised  to  sulphate  some 
little  time  before  the  complete  oxidation  of  the  solution. 

Below  is  given  a  typical  example  of  the  changes  of 
composition  of  thiosulphate  during  filtration  through 
bacterial  filters  as  denoted  by  the  qualitative  tests. 
These  observations  can  be  supplemented  by  a  consideration 
of  the  differences  between  the  3  minutes  and  4  hours 
oxygen  absorptions  of  the  same  nitrates,  Ihe  figures  oi 
which  are  also  given. 


Summary. 


Three  minutes  oxygen  absorption. 

Four  hours  oxygen  absorption. 

Grams  of  oxygen  absorbed  by  : — 

(J rams  of  oxygen  absorbed  by  : — 

1  gTam  of 

1  gram  of                                          1  gram  of 

1  gram  of 

K,S,0, 

iO,  

•K.-.O, 

Xa,.S,o,  

KjS,0,(ralc  .) 

0-110— 0-1  :h* 
;t4 
0-443 

0-:J44 
0-286 

il   3,0,  

H2S40, 

II  .8,0, 

0453— 0-187 
0-460 
0-574 

0-477 

K«S,0, 

K,S,0„ 

Na.8.0,  .... 

0-210 
0-344 
0-443 
0-344 
0-286 

H,S;106 

H,,S,Ofl 

H,Ss0, 

H„S203   

0-292:-. 
0-460 
0-574 
0-477 

•1  giro,  of  2Es8,0,.8HtO  absorbs  0-410  grm.  of  oxygen. 

♦  The  I  ninatea  oxygen  absorption  figure  for  trithionate  was  found  to  be  "variable,"  depending  upon  the  strength  of  acid  in  solution 
and  the  proportion  of  acid  to  trithionate.  No  definite  figure  can  therefore  be  given,  but  under  ordinary  conditions  it  is  considerably 
less  than  the  MM  obtained  for  the  4  hours  absorption,  the  latter  being  constant  no  matter  what  strength  of  acid  is  used. 


Sodium  thiosulphate. 


Results  in  parts  per  100,000. 

Action  of  reagents. 

Oxygen  absorption. 

Thiotnlphate 

AgNO»  + 

Hg(CX2)  + 

Mereurons 

( opper 

Iodine. 

Filtrates. 

as 

ammouia. 

ammonia. 

nitrate. 

sulphate. 

:;  Minutes.     4  Bon                    3,0,. 

"  Original  "  solution 

74-80 

7:.  ■■ 

200-6 

nil 

nil 

Black  ppt. 

MO    I'. 

Black  ppt. 

Absorbed 

After  2  ".Marts     ... 

61 -no 

nil 

nil 

do. 

100"  ('.      do. 

do 

..     *         

60 

43-60                 1  <)-<; 

Slight  black 
ppt. 

Slight  black 

rot. 

Yellow  and 
black    ppt. 

100'  ('.     do. 

do. 

'  ..     r'         

.1-00 

M-00                nil 

do. 

do. 

do. 

100°  ('.Slight 
black    ppt. 

Not  absorb! 

,.     6         

•00 

nil 

do. 

da 

Yellow  ppt. 

100 C.  nil 

do. 

,,     9         

11-60 

1140                  nil 

do. 

do. 

do. 

100    C.  nil 

do. 

..   10          

6-00 

6-10                 ml 

nil 

nil 

do. 

100"  0.  nil 

do. 

..12          

0-91 

1-14                   nil 

nil 

nil 

Yellow   and 
white  ppt. 

100°  C.  all 

do. 

In  the 

filtrate  aft.                                       dence 

of  the  pre  em  •• 

of  ■  trace  oi  tri 

thionate. 

Nr/rp..— It  ha.s  bean  observed  that   trtthionates,  tetrathionatea  and  pentathionates  are   much   more  stable   In   dilute   wlntloi 
■  10  u  r  (eijt    ami  04)2  per  cent  >  than  itrong      «  on  M  rjuentljr,  any  chant"-  in  the  composition  of  the  nitrates,  free  from  thiosulphal 
pr^lu'e«i  dnrlng  the  filtration  of  thioaoJphate  (or  thionates),  through  bacterial  (liters,  are  due  almost  entirely  to  the  effect  of  c>\idati' 
ou  the  filters  and  no  appreciable  change  <lue  to  decomposition  would  take  place  during  the  Interval!  between  each  contact. 
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2.  Quantitative  tests. — To  determine  definitely  which  is 
the  main  intermediate  oxidation  product  of  thiosulphate 
(tetrathionate  or  pentathionate)  and  to  determine  approxi- 
mately the  proportion  of  each,  where  a  mixture  of  these 
two  compounds  occurs,  the  following  quantitative  tests, 
in  addition  to  the  determinations  of  the  oxygen  absorption 
and  ferrous  iron,  have  been  made  with  filtrates  obtained 
after  the  removal  of  the  thiosulphate  (i.e.  after  the  5th  or 
6th  contact),  (a)  Unoxidised  sulphur,  (b)  Oxygen  due 
to  thionic  acids. 

Methods  of  analysis,  (a)  Unoxidised  sulphur.  The 
determinations  of  the  amounts  of  unoxidised  sulphur 
present  in  the  filtrates,  have  been  made  by  precipitation 
of  the  sulphate  present  with  barium  chloride  in  the  cold, 
allowing  to  stand  overnight,  filtering  and  subsequently 
oxidising  a  known  volume  of  the  filtrate  by  bromine. 
The  amounts  of  unoxidised  sulphur  have  also  been  deter- 
mined by  the  method  contained  in  the  following  : — 

(b)  Unoxidised  sulphur  and  oxygen.— The  determinations 
of  the  oxygen  and  also  the  sulphur  due  to  thionic  acids 
have  been  made  by  the  method  described  in  a  paper 
by  Maclaurin.*  The  method  consists  in  almost  complete 
precipitation  of  the  sulphate  by  barium  chloride  in  the 
cold.  After  24  hours  the  barium  sulphate  is  collected 
and  the  filtrate  divided  into  3  portions  A,  B,  and  C. 
In  A  the  small  amount  of  SO,  still  remaining  is  estimated 
by  the  addition  of  excess  of  barium  chloride  and  keeping 
for  24  hours.  In  B  the  total  sulphur  is  determined  by 
oxidising  with  bromine  water  and  precipitating  with 
barium  chloride.  C  is  boiled  with  mercury  cyanide 
the  precipitate  collected  and  the  S03  in  the  filtrate  deter- 
mined by  boiling  with  barium  chloride  (Debus,  Trans. 
1888,  53,  278).  The  reactions  taking  place  with  the 
mercury  cyanide  are  : — 

(i.)  Hg(CN)2+HoS.O,=HgS+S  +  2SO,+2HCN. 
(ii.)  Hg(CN)2+H>5Oc=HgS  +  2S+2SOs+2HCN. 


Similarly,  the  amounts  of  tetrathionic  and  pentathionic 
acids  in  a  mixture  can  be  calculated  from  the  determina- 
tions of  unoxidised  sulphur  and  oxygen  due  to  thionic 
acids. 

Only  approximate  values  for  tetrathionic  and  penta- 
thionic acids,  when  present  in  dilute  solution,  can  be 
obtained  by  either  of  these  methods,  since  very  slight 
errors  in  the  BaS04  determinations  or  in  the  oxygen 
absorptions  will  give  big  differences  in  the  final  results 
calculated.  An  error  of  less  than  a  milligram  in  the 
weight  of  BaS04  representing  the  unoxidised  sulphur 
would  make  a  difference  of  1-0  part  per  100,000  in  each 
of  the  calculated  amounts  for  tetrathionic  and  pentathionic 
acids. 

Composition  of  intermediate  filtrates. 
It  has  been  shown  by  the  quantitative  tests  that  nearly 
all  the  filtrates  after  the  removal  of  the  thiosulphate 
contain,  apart  from  the  sulphate,  tetrathionate  alone 
or  a  mixture  of  pentathionate  and  tetrathionate.  In  the 
following  table  typical  results  are  given,  which  have 
been  obtained  with  filtrates  free  from  thiosulphate  and 
trithionate.  The  approximate  amounts  of  tetrathionic 
and  pentathionic  acids  have  been  calculated  by  means  of 
the  above  equations  from— 

(1)  Oxygen  absorptions  and  unoxidised  sulphurs. 

(2)  Unoxidised  sulphurs  and  oxygens  due  to  thionic 
acids. 

The  oxygen  absorptions  have  been  corrected  for  ferrous 
iron,  which  has  been  determined  colorimetrically.  Further, 
a  small  correction  is  necessary  for  the  traces  of  organic 
matter  contained  in  the  filtrates.  It  has  been  found 
from  numerous  experiments  that  this  is  sufficient  in 
amount  to  absorb  from  acid  permanganate  at  least  0-20 
parts  of  oxygen  per  100,000,  and  accordingly  this  slight 
correction  has  been  made. 


Composition  of  intermediate  filtrates. 
Results  in  parts  per  100,000. 


3  Minutes 

Oxygen 
Absorptions 
corrected  for 
Ferrous  Iron 
and  Organic 
Matter. 

Unoxidised 

Sulphur  as 

BaS04. 

Oxygen 
due  to 
Thionic 
Acids  as 
BaS04. 

Approximate  amounts  of  Thionic  Acids  in  Mixtures. 

NasS203  Filtrates. 

(1)  Calculated  from  : — 
(a)  Oxygen  absorptions. 
(6)  Unoxidised  sulphurs. 

(2)  Calculated  from  : — 

(1)  Unoxidised  sulphurs 

(2)  Oxygen  due  to  Thionic 
Acids. 

HjSjOfi. 

H2S6Oe. 

H2S40,.            H,.S&0,. 

Experiment  E,  after  7  contacts    . . 
E3      ,,    6        „ 
i>            Ei      ,,    8        ,, 

n             E,      ,,     5         ,, 
•  ;            F5      ,.     5        ,, 

12-35 
33-90 

23-28 
26-40 

98-4 

280-6 

(«)  92-0 

(b)  89-5 

200-0 

226-0 

30-0 

31-9 
72-0 
79-8 

1-4 
26-9 

32-9 
35-7 

20-4 
37-5 

14-2 
17-4 

1-3 

(a)  14-0 

(b)  10-4 
88-5 
38-4 

20-6 

7-6 

4*8 

91 

144 

From  the  above  quantitative  tests  the  composition  of  a 
solution  containing  a  mixture  of  pentathionate  and 
tetrathionate  can  be  calculated.  For  example  : — 
Given  that  (a)  1  part  of  H2S406  absorbs  0-460  part  of 
oxygen  from  acid  KMn04  and  is  equivalent  to  4-13  part 
of  sulphur  as  BaS04  ; 

and  (b)  1  part  of  H2S508  absorb  0-574  part  of  oxygen 
from  acid  KMn04  and  is  equivalent  to  4-52  parts  of 
sulphur  as  BaS04, 

by  determining  the  oxygen  absorption  and  the  total 
amount  of  unoxidised  sulphur  (as  BaS04)  the  amounts  of 
tetrathionic  and  pentathionic  acids  present  in  the  solution 
can  be  calculated  by  use  of  the  following  equations  : — 
Let  x=amount  of  tetrathionic  acid  in  parts  per  100,000 
and  y=amount  of  pentathionic  acid  in  parts  perOOOlO  ,.0 

Then  0-460  ar+0-5747t/  =  A 
and  4-13  x+  4-527y=B 
where  A  =  0xygen  absorption   of   the    solution   in   parts 

per  100,000, 
and      B  =  Unoxidised    sulphur   as    BaS04    in    parts    per 
100,000. 

•J.  B.  Maclaurin,  Pro.  (hem.  Boc.,  1011.     Vol.  27,  .No.  380. 


From  these  results  it  is  seen  that  various  mixtures 
of  tetrathionic  and  pentathionic  acids  are  obtained. 
Bv  taking  the  average  of  a  whole  scries  of  determinations 
it'has  been  found,  however,  that  the  amount  of  tetrathionic 
acid  is  in  excess  of  ]>cntathionie  acid.  While  it  may 
therefore  be  concluded  that  tetrathionate  is  the  main 
intermediate  oxidation  product  of  thiosulphate,  con- 
siderable quantities  of  pentathionate  are  sometimes 
also  found. 

Final  product  of  oxidation.—  Determinations  of  the 
sulphate  and  total  sulphur  present  in  the  final  filtrate* 
hive    shown    that     sulphate    alone    is    the    final     produ.t. 

Experiments   have   also    been   conducted    with 

to    ascertaining    the    amount    of    sulphur    recoverable   as 
sulphate. 

In  order  to  eliminate  any  error  due  to  oxidation  <  h 
in  the  filtering  medium  itself,  a  control  filter  WM  worked 
with  tap  water  side  l»\   tide  ""Ii  the  one  dealing  with 
thiosulphate.     Assuming    that     the    oxidation    chai 
in  the  medium  of  the  working  filter  are  identical  with 
those  <.f  the  blank  filter  receiving  water,  bj   deduci 
the  amount   of   Bulphate   contained   in   the   final   Bit 
of  tap  water  from  the  amount  of    sulphate  determined 

I    2 
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in  the  tinal  filtrate  from  the  thiosulphate  tiltor,  the  amount 
of  sulphate  due  to  the  oxidation  of  thiosulphate  is  obtained. 
Results  have  shown  that  over  70  pet  cent,  of  the  sulphur 
originally  contained  in  the  thiosulphate  is  recovered  as 
sulphate. 

Oxidation  of  thionates  on  bacterial  Jitters. 

Experiments  have  been  tarried  out  on  the  nitration  of 
dilute  solutions  of  thionutcs  on  bacterial  filters.  The 
tilters  and  methods  of  filtration  were  similar  to  those 
used  in  the  work  on  thiosulphate. 

(1)  Dithionale. — Dithionates  cannot  be  oxidised  by 
ordinary  oxidising  agents,  e.g.  bromine,  permanganate  or 
even  nitric  acid  in  the  cold.  It  was  thought  interesting 
to  see  if  the  oxidation  could  be  effected  by  bacterial 
agencies.  Accordingly  dilute  solutions  of  sodium  dithionate 
hive  been  treated  on  bacterial  filters. 

Several  attempts  to  oxidise  dithionate  by  this  means 
have  been  made  without  success,  although  exceptionally 


active  filters  have  been  used  and  a  large  number  of  contact 
allowed.  Active  thiosulphate  filters,  i.e.,  filters  previous! 
dealing  successfully  with  thiosulphate  solutions  were  als 
unable  to  bring  about  any  appreciable  oxidation  | 
dithionate. 

As  the  amounts  of  dithionate  present  iji  the  filtrate 
cannot  be  determined  by  the  oxygen  absorption  test 
estimations  of  the  "  unoxidised  sulphurs "  have  bee 
made  by  a  method  similar  to  the  one  previously  described 
After  precipitation  of  the  sulphate  (due  to  the  oxidatio: 
of  sulphur  compounds  or  washing  out  of  sulphate  fron 
the  material  of  the  filter)  in  the  cold  by  excess  of  bariun 
chloride  the  barium  dithionate  was  oxidised  with  nitri 
acid.  The  amounts  of  dithionate  were  calculated  fron 
the  weights  of  barium  sulphate  obtained. 

(2)  Trithionate,  tetrathionate  and  pentathionate. — Th 
following  arc  typical  results  obtained  during  the  filtratioi 
of  potassium  trithionate,  potassium  tetrathionate  an< 
potassium  pentathionate  : — 


Potassium  trithionate. 
Results  in  parts  per  100,000. 


Oxygen  absorbed 

1 
Oxygen  absorbed  i 

from  acid  KMuii, 

Tri- 

Sulphate 

Total 

from  acid  KMn04      Tri- 

Sulphate 

Total 

Experiment  3. 

thionate 
as 

as 

K003U6 

sulphur 
as 

Experiment  5. 

thionate 
as 

as 
K  2S3O6 

sulphur 

as 

3  Mine.     4  Hours. 

E2S3OG 

KoSsOe 

3  Mins. 

4  Hours. 

K2^30c 

K2S30a 

"Original"  solution 

21-20     1    27-60 

1S1-5* 

_ 

_ 

"Original"  solution 

21-40     ;    29.20 

139-0* 

After  3  contacts 

17-40        20-40 

— 

— 

—       1 

After  3  contacts 

15-20         16-80 

— 

— 

— 

..       7 

10-40 

15-50 

— 

— 

— 

„    5 

8-54           8-94 

— 

— 

. — . 

.,     10         ,, 

8-64 

9-92 

— 

— 

— 

»     6         ,, 

5-36           5-76 

— 

. — 

— . 

„     14 

— 

3-26 

— 

— 

7 

3-14           3-66 

— 

— 

— 

»    18        ,, 

0-40 

~ 

~ 

99-1 

99-1 

„  10 

—             0-54 

137-0 

137-2 

•  Calculated  from  4  hours  oxygen  absorption. 

Potassium  tetrathionate. 
Results  in  parts  per  100,000. 


Experiment  4. 


Oxygen  absorbed 
from  acid  KMn04 


'.  Mins.     4  Hour» 


Tetra- 
thionate 

as 
K2S406 


Sulphate 

K  2O40  6 


Total 
Sulphur 

as 
K2S406 


Experiment  7. 


Oxygen  abso.bed 
from  acid  KMn04 


3  Mins.     4  Hours, 


Tetra- 
thionate 

as 
KoS40  g 


Sulphate  sSgJt 

,  as 

K2S406;  KiStQt 


"  Original"  solution  38-40 

After  I  BOOti  1^-40 

,.       7         ,,  4-00 
..     11 


36-40 

105-8* 

- 

13-00 

— 

— 

— 

4-56 

— 

— 



0-46 

95-4 

96-5 

"  Original"  solution 
After  2  contacts 

,,     5         „ 
„     0         ,, 

7 


31-20 

31-20 

90-7* 





22-40 

22-60 

— 

— 

— 

5«8 1 

0-24 

— 

— 

— 

2-40 

2-66 

— 

— 

— 

— 

0-52 

— 

94-1 

96-2 

Calculated  from  3  minutes  oxygen  absorption. 


Potassium  pentathionate. 
Results  in  parts  per  100,000. 


Experiment  4. 

rbed 
(run  m  U  KMa04 

Peata- 
thlonatc 

as 
K.SjO, 

Sulpli  il' 

1   ,1  ,1 
-nl|iliiii 

as 
EaSsOi 

Experiment  5. 

Oxygen  alisoil.nl 
bom  ■"  Id  B  Mni)i 

l'(  ill  ;i  - 
thionate 

as 
£,8,0, 

Sulphate 

as 
K,S,,0, 

Tots! 

■suliJiur 

t  M.i,        4  Hours. 

3  Him 

1  Sours 

.ioal  "soi„ 
AfU-f                  u  ts 
.,       3 

,,      5        „ 
,.       7 

,,       »         .. 
,.     11 

to       BS4 
17-80         18-00 

J  >60 

11-40         11-40 

8-70          8-70 

2-96 

0-20          — 

I   1   1   1   1   ll 

• 

: 

11  - 

41-7 

"Origin  .1"  lolutlon 
After  :{  contai  1  - 

. .    6        , , 

.,    » 

,,  1) 

i)  ' 6        it 

88-00        88-00 
27-60        27-80 

>0-20         10-20 
11-50 

11 5           1-20 

0*16 

— 

— 

•Ci 

ikulated 

RMO   ^   tii 

lnutes  oxygen  absor 

|,tn,|e 
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Solutions  containing  upwards  of  100  parts  of  a  thionate 
per  100,000  are  readily  oxidised  on  bacterial  filters, 
with  the  subsequent  production  of  slightly  acid  filtrates 
containing  sulphate  as  the  final  product. 

Comparable  experiments  with  ordinary  and  alkaline 
solutions  have  shown  that  the  addition  of  sufficient 
alkali  to  neutralise  the  acidity  produced  with  each  contact 
has  a  beneficial  effect  on  the  rate  of  oxidation  of  the  three 
thionates. 

Course  of  reactions. 

(a)  Trithionate. — Tests  made  with  the  various  reagents 
showed  that  in  the  earlier  experiments,  trithionate  was 
present  in  the  filtrates  until  the  complete  oxidation 
of  the  solution.  The  filtrates  from  later  experiments, 
when  the  filter  had  become  more  adapted  to  the  oxidation 
of  trithionate  solutions,  gave  no  indication  of  the  presence 
of  trithionate  after  the  5th  or  6th  contact,  whilst  tetra- 
thionate  was  shown  to  be  present  in  quantity.  These 
observations  are  supported  by  a  consideration  of  the 
3  minutes  and  4  hours  oxygen  absorptions,  marked 
differences  being  characteristic  of  the  presence  of 
trithionate.  The  foregoing  conclusions  have  been  endorsed 
by  the  quantitative  estimations  of  the  unoxdised  sulphurs 
and  oxygen  absorptions  and  subsequent  calculation  of  the 
composition  of  the  mixtures. 

During  the  nitrations  occasionally  there  have  been 
slight  depositions  of  sulphur.  There  has  been  no  evidence 
to  show  the  formation  of  pentathionate  or  sulphur  dioxide. 

(b)  Tetrathionate. — From  the  qualitative  tests  it  was 
shown  that  the  oxidation  proceeds,  generally,  direct 
to  sulphate.  Traces  of  pentathionate,  however,  have  been 
noted  from  time  to  time.  There  were  no  indications 
of  the  presence  of  trithionate  or  sulphur  dioxide  in  the 
filtrates  and  there  has  been  no  deposition  of  sulphur. 

The  approximate  amounts  of  tetrathionate  and  penta- 
thionate have  been  calculated  from  the  estimated 
unoxidised  sulphurs  and  3  minutes  oxygen  absorptions, 
showing  generally  that  only  small  quantities  of  penta- 
thionate are  present  in  the  filtrates. 

(c)  Pentathionate. — The  oxidation  of  pentathionate 
appears  to  be  direct  to  sulphate  as  no  evidence  has  been 
obtained  either  from  the  qualitative  or  quantitative 
tests  of  the  formation  of  tetrathionate  in  appreciable 
quantity  or  the  deposition  of  sulphur.  The  filtrates 
were  free  from  sulphur  dioxide  and  trithionate. 

Reviewing  the  whole  of  the  preceding  it  may  be  briefly 
stated  that  thiosulphates  are  oxidised  on  bacterial  filters 
to  sulphate  with  the  intermediate  production  of  tetra- 
tliionates  in  quantity  and  pentathionates.  The  penta- 
thionates  and  tetrathionates  so  formed  are  then  further 
oxidised  to  sulphate — the  former  directly,  the  latter 
with  the  formation  of  further  small  quantities  of  penta- 
thionate. 

Bacteriological  investigations. 

Experiments  have  been  made  to  determine  whether 
the  oxidation  of  thiosulphate  and  tetrathionate  on 
bacterial  filters  is  brought  about  by  living  agencies  or 
by  purely  physical  and  chemical  changes. 

The  oxidation  of  thiosulphate  is  accompanied  by  the 
formation  of  slightly  acid  filtrates  and  this,  especially 
after  long  periods  of  working,  is  not  conducive  to  active 
bacterial  action.  Again  the  acidity  of  the  liquid,  retained 
in  the  pores  of  the  filter  from  the  previous  experiment, 
should  assist  the  first  breaking  down  of  thiosulphate  in 
solution. 

With  the  numerous  experiments  carried  out  with 
thiosulphate  and  tetrathionate  it  has  been  observed 
that:— 

(1)  Proportionately  the  amount  of  sulphur  deposited 
in  thiosulphate  filtrates  is  small,  often  no  deposition  at  all 
taking  place,  even  with  the  first  contact,  although  the 
filtering  medium  itself  has  been  slightly  acid.  Further, 
the  filtrates  for  the  first  4  or  5  contacts  are  generally 
neutral  or  alkaline  to  methyl  orange,  free  acid  being 
found  in  the  solution  only  after  the  complete  or  nearly 
complete  removal  of  the  thiosulphate.  Therefore  it 
appears  that  free  acid  is  not  accountable  to  any  great 
extent  for  the  breaking  down  of  thiosulphate  to  tetra- 
thionate and  pentathionate. 


(2)  The  rate  of  oxidation  of  the  thionates  in  dilute 
solution  on  bacterial  filters  increases  with  the  formation 
of  acid  filtrates,  as  the  filters  become  more  adapted  to  the 
oxidation  of  such  solutions,  although  tetra-  and  penta- 
thionates are  more  stable  in  acid  than  alkaline  solutions 
(Debus). 

(3)  The  acid  filtrates  from  thiosulphate  and  tetra- 
thionate filters  are  not  free  from  bacteria.  Gelatin  plates 
made  from  1  c.c.  of  the  filtrates  have  shown  50  to  100 
colonies  of  bacteria  and  moulds  on  incubation.  A  small 
portion  of  material  taken  from  the  centre  of  a  filter  was 
found  to  be  fairly  active,  as  was  shown  by  the  plating 
out  of  1  c.c.  of  the  50  c.c.  of  sterile  water  with  which  the 
material  had  been  washed.  The  filter  had  been  yielding 
acid  filtrates  for  some  time. 

(4)  The  oxidation  of  dilute  thiosulphate  and  tetra- 
thionate solutions  on  filters  rendered  active  by  septic 
tank  effluent,  commences  almost  directly  and  is  complete 
in  a  few  days.  By  treatment  of  a  similar  solution  on 
a  filter  containing  clean,  washed  and  sterile  (as  far  as 
possible  b}'  steaming)  material,  a  much  longer  period 
(2  to  3  weeks)  is  required  for  oxidation.  There  is  con- 
siderable resistance  to  the  oxidation  of  the  first  solution 
on  a  "  sterile  "  filter,  afterwards  however  the  resistance 
is  overcome  and  in  5  or  6  weeks  the  filter  deals  with 
solutions  of  thiosulphate  and  tetrathionate  like  an  active 
filter.  By  this  time,  the  filtrates  from  the  "  sterile  " 
filter  contain  a  number  of  moulds  and  bacteria. 

This  temporary  resistance  is  also  noticed  with  a  "  sterile  " 
filter  containing  humus,  i.e.,  a  filter  matured  in  the  ordinary 
way  and  sterilised  by  steaming  before  treating  with 
thiosulphate  and  tetrathionate  solutions. 

(5)  The  removal  and  "  sterilisation  "  of  the  material 
from  an  active  filter,  stops  the  oxidising  power  of  such  a 
medium  for  some  time.  Thiosulphate  and  tetrathionate 
solutions  previously  readily  oxidised  on  the  active  medium, 
pass  through  the  "  sterile  "  material  many  times  prac- 
tically unchanged.  Very  slowly  the  oxidising  power  is 
regained. 

(6)  Quartz  filters  containing  humus,  if  not  active, 
offer  very  considerable  resistance  to  the  oxidation  of 
dilute   thiosulphate  solutions. 

From  the  above  it  appears  that  the  oxidation  of  thio- 
sulphate and  tetrathionate  on  filters  is  brought  about 
by  bacterial  agencies  with  the  assistance  of  the  physical 
and  chemical  properties  of  the  medium. 

That  living  organisms  play  an  important  part  in  the 
oxidation  of  thiosulphate  and  tetrathionate  seems  very 
probable  from  the  following  experiments : — 

Solutions  of  thiosulphate  and  tetrathionate  were  allowed 
2  or  3  contacts  on  bacterial  filters,  and  the  filtrates  obtained 
were  each  divided  into  two  portions.  One  portion,  con- 
tained ina  suitable  bottle,  was  sterilised  for  three  successive 
days  in  a  steamer.  Tbe  second  portion  was  poured  into 
another  sterile  bottle  and  aerated  continuously  by  means 
of  a  suction  pump.  The  first  portion  after  sterilising 
was  similarly  aerated.  The  conditions  for  aeration  were 
exactly  similar  in  each  case,  equal  amounts  of  sterile 
air  (previously  passed  through  mercuric  chloride  solution) 
being  passed  through  each.  The  solutions  were  tested 
from  time  to  time  with  the  following  results : — 

Results  in  parts  per  100,000. 
Sodium  thiosulphate. 


Active  filtrate. 

Sterile  filtrate. 

Experiment  A. 

3  minutes 

oxygen 

absorp'  ■■"■ 

Thio- 
sulphate 

afl 

3  minute- 
oxygen 

absorption 

Thio- 

sulphate 

as 

At  commencement  . . 

After  6  days  aeration 
. f    i      t»         it 
„  11    ., 
,,  13     ,, 
..  IB     ., 
, ,     4  weeks     , , 
•>    ™      it        ii 

23-20 

17-60 

140 

0-69 

33-0 

nTl 

nil 
nil 

(a)  23-20t 
(6)  20-60 
21-20 

20-80 

20-80 
20-80 

330 
13-0 
11-0 

10-0 

580 
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Poku&ium  tetralhionaU. 


Active  filtrate. 

Sterile  filtrate. 

Experiment  B. 

Tetra- 

Tetra- 

3  minutes 

thionate 

3  minutes 

thionate 

oxygon 

as 

oxygen 

as 

absorption 

K.N'V 

absorption 

K2S409. 

At  commencement 

24-60 

71-5 

(a)  24-60« 
(6)  21-60 

71-5 
62-8 

After  2  il.ivs  aeration 

20*20 

— 

21-17 

— 

..     ■«     .. 

17-SH 

— 

21-20 

— 

..     6     .. 

10-2(1 

— 

20-00 

— 

-     .. 

•711 

— 

21-00 

— 

..   10      .. 

•.'i0 

— 

— 

— 

..  13     .. 

— 

22-00 

— 

. .     4  weeks     . . 

— 

— 

20-00 

— 

.  «      ©        *  i           » • 

— 

21-20 

•  (a)— before  ;    (6)=  after  sterilisation. 

The  filtrates  were  examined  bacterially  before  com- 
mencing  the  experiments  and  the  active  solutions  at  the 
end  of  the  experiments.  Numbers  of  bacteria  were  found 
to  l>e  present  in  the  filtrates  and  in  the  oxidised  solutions, 
although  the  numbers  were  slightly  less  at  the  end  of  the 
experiment  than  at  the  commencement.  The  oxidation 
of  the  active  solutions  was  accompanied  by  slight  increases 
in  the  acidity. 

Pure,  dilute  and  sterile  solutions  of  thiosulphate  and 
tetrathionate,  neutral  or  slightly  acid,  undergo  little  or 
no  change  after  aerating  in  a  similar  manner  for  several 
weeks. 

Summary  and  conclusions. 

The    foregoing    investigations   have   established  : — 

(1)  That  dilute  solutions  of  thiosulphate,  trithionate, 
tetrathionate  and  pentathionate  can  be  oxidised  on 
bacterial  filters. 

(2)  That  acid  filtrates  are  formed  during  the  oxidation 
of  these   o  snpounds  and   that  the  rate  of  oxidation  is 

derated  by  the  addition  of  sufficient  alkali  to  prevent 
the  formation  of  free  acid. 

(.$)  That  these  compounds  are  all  finally  oxidised  to 

sulphite. 

(4)  That  solutions  of  dithionates  cannot  be  oxidised  on 
bacteria]  (Qt< 

(6)  That  tohitions  <>f  thiosulphate  up  to  a  concentration 
of  .jOO  part-  \.i  s  0,  pi  r  100,000  ean  be  oxidised. 

(6)  That  thiosulphate  is  not  direct  ly  oxidised  to  sulphate 

barf    «ith   the   intermediate  formation    oi    tetrathionate 

and   pentathionatee  ami  occasionally  small  quantities  of 
trithion . 

(7)  That  70  per  cent,  of  the  sulphur  of  the  thiosulphate 
j-  recoverable  as  sulphate. 

(8)  That  solutions  of  trithionate,  tetrathionate,  and 
pentathionate  up  to  a  concentration  of  100  parts  thionate 
j*  r   100,000  can  be  oxidised. 

(9)  That  trithionate  is  oxidised  to  sulphate  with  the 
intermediate  formation  of  considerable  quantities  of 
tetrathionate. 

(10)  That  tetrathionate  forms  pentathionate  in  small 
quantities  daring  its  oxidation  to  sulphate. 

( 1 1 )  That  pentathionate  U  oxidised  directly  to  sulphate. 
(\2)  That  the  usual  tests  for  thkmic  acids  are  applicable 

with   few   exceptions    to   solutions   of   thionate  s    -10   and 

oj  t>-T  cent. 

(13)  That  the  amounts  of  oxygen  absorbed  from  acid 
permanganate  in  three  minutes  and  four  hours,  by  thio- 
■nrphste,  tetrathionate  and  pentathionate  are  the  tame. 

(14)  That  trithionate  ali  orbs  less  oxygen  from  acid 
permanganate  in  three-  minut<      than  four  hours. 

(16)  That  1  gram  each  of  Uuessdphnric,  tetrathionic 
ind  pentathlons    seidi  absorb  respectively  0-177,  0400 

and  0-."i7t  ;:rarn  of  oxygen  in  three  minutes  and  four  hours 
from  acid    permai 

Mo)  That  1  gram  of  trithionie  arid  ab-orb-  0*3926  gram 
of  oxygen  from  acid  jx-rmanganat/-  in  four  hours  and  about 

third-  thii  antoonl  in  Arse    minuti 
M7;  That  the  oxidation  of  thiosvJphateand  U  trathionate 

on  bacterial  filters  is  moot  probably  due  to  be<  terial  .ution 
•  •suited  to  some  extent  by  the  physical  and  chemical 
propcrtici  of  the  filtering  ma  Uriah 


In  conclusion,  I  wish  to  thank  Dr.  Eowlcr  and  Mr.  An 
vory  heartily  for  their   assistance   in  the  writing  of 
paper  and  for  the  many  valuable  suggestions  made  ■ 
regard  to  the  arrangement  of  the  subject  matter. 

Discussion. 

The  Chairman  said  the  real  interest  in  the  paper  la 
the  fact  that  it  threw  further  light  on  the  sulphur  c 
in  nature.  People  were  sometimes  apt  to  forget 
the  sulphur  cycle  was  of  almost  equal  importance  as 
nitrogen  cycle.  He  understood  that  Mr.  Lockett  was 
proceeding  with  the  stage  before  tho  thiosulphate  6t 
with  the  oxidation  of  sulphides.  Of  course,  as  Mr.  Loc! 
said,  the  work  was  taken  up  originally  following  on 
work  which  had  been  previously  described  on  the  oxida 
of  other  substances,  phenols  and  thiocyanatcs,  w! 
occur  in  ammonia  recovery  liquor.  One  of  the  reai 
for  carrying  on  the  investigations  was  that  even  w 
apparently  the  oxidation  had  been  carried  a  consider 
way,  and  the  thiocyanate  and  the  phenol  had  I 
practically  oxidised,  there  was  still  something  left  wl 
absorbed  oxygen  from  permanganate.  Mr.  Loc! 
had  been  able  to  show  by  a  long  series  of  careful  inorgi 
preparations  and  analyses  that  the  oxidisablo  b 
was  mainly  tetrathionate  together  with  pentathion 
He,  the  speaker,  would  like  to  inquire  whether  Mr.  Loci 
could  give  them  an  idea  by  means  of  an  equation  ai 
how  the  oxidation  took  place.  It  was  now  becon 
more  and  more  generally  recognised  that  oxidation  wi 
process  of  what  one  might  call  hydroxylation.  Profe 
Bone  had  shown  a  long  time  ago  that  the  combustioi 
hydrocarbons  consisted  in  the  slow  oxidation  and 
addition  of  hydroxyl  groups  to  the  original  carbon 
the  splitting  off  of  water,  and  so  on.  Recently  som< 
them  had  been  able  to  show  that  phenol  broke  dc 
by  bacterial  oxidation  forming  hydroxy  acids.  Kurt! 
there  was  evidence  from  some  recent  experiments,  wl 
had  not  yet  been  published,  to  show  that  there  was 
intermediate  oxidation  product  between  ammonia  i 
nitrous  acid.  The  investigations  were  not  yet  c< 
pleted.  It  would  be  interesting  to  know  whether  the  ss 
general  method  of  addition  of  oxygen  was  indica 
from  Mr.  Lockett's  experiments,  because  if  so  it  wc 
point  to  the  conclusion  that  all  these  oxidation  proce: 
in  nature  were  really  processes  of  hydroxylation,  wl 
was  perhaps  what  one  would  naturally  suppose,  i 
that  they  went  on  by  successive  gradual  stages, 
the  speaker,  could  foresee  the  possibility  in  certain  cf 
of  using  bacteria  as  a  gradual  and  easily  controllf 
process  for  oxidising  organic  bodies  of  one  sort  and  anotl 
Of  course  this  had  to  be  done  in  rather  dilute  solutic 
but  there  was  no  reason  why  by  careful  adjustm 
the  concentration  should  not  bo  increased,  and  in 
event  the  study  of  such  oxidation  changes  must  1 
to  very  valuable  results. 

Mr.  W.  Thomson  inquired  what  kind  of  bacteria  a< 
upon  thiosulphate  ?  Was  it  a  bacterium  of  tho  natur 
the  nitrifying  bacteria.  Had  he  tried  the  effect  of  any  of 
sewage  fungi,  such  as  the  "  Beggiatoa  Alba,"  which  hi 
peculiar  way  of  dealing  with  sulphur  compounds. 

Mr.   J.    H.   Hoseason   inquired   whether  Mr.   Loci 
had   been  able   to   practically  isolate  and   cultivate 
bacterium,    or    the   class   of    bacteria    which   caused 
oxidation  ? 

Mr.  T.  H.  Bybom  wrote  that  ho  had  noticed  sev 
times  that  a  solution  of  sodium  thiosulphate,  3  gram 
per  litre,  underwent  a  peculiar  change  in  about  8  < 
weeks'  time.  The  solution  became  quite  thick 
gelatinous,  resembling  a  mixture  of  glycerin  and  w 
When  poured  from  one  vessel  to  another,  or  run 
of  a  pipette  or  burette,  it  behaved  quite  like  a  st 
liquid. 

It  was  almost   impossible   to  get   the   liquid   in  rb 
but    a  long  semi-clastic  thread  was  formed.     Shaken    > 
beaker  the  fluid  had  a  gelatinous  appearance,  and  renw 
quite  clear  and  colourless. 

Ho  hid  never  investigated  tho  chemical  change,  bei  a 
the  noticeable  fact  that  the  thiosulphate  became  i- 
•idcrably  woaker  with  regard  to  its  reaction  with  iod 


Vol.  XXXII.,  No.  11.]        GEMMELL— THE  ANALYSIS  OF  COPPER  TIN  ALLOYS. 


581 


The  physical  change  was,  however,  most  marked.  Probably 
the  change  had  been  noticed  by  others  using  dilute  thio- 
sulphate  solutions. 

Mr.  Percy  Gaunt  inquired  whether  in  the  attempts 
to  oxidise  the  solutions  by  sterile  aeration,  Mr.  Lockett 
had  studied  the  effect  of  the  addition  of  a  small  quantity 
of  nitrite.     While   the   oxidation   was   doubtless   mainl}- 
or  entirely  biological,   there   was   the   possibility  of   the 
traces  of  nitrites,  which  might  be  present,  assisting  in  a 
chemical  oxidation.     Had  Mr.  Lockett  studied  in  detail 
the  oxidation  of  the  compounds  in  solutions  of  widely 
varying    concentration.     He    (the    speaker)    had    found 
difficulty   in  obtaining   solutions   of   sulphur   compounds 
of  strengths  comparable  in  sulphur  content  with  sewage 
liquors,  to  which  the  accepted  analytical  methods  could 
be  applied,  with  any  expectation  of  obtaining  accurate 
results.     This,  he  believed,  was  one  of  the  obstacles  to  the 
study  of  the   biological  oxidation  of   the   sulphur   com- 
pounds.    The  nitrogen  compounds  had  received  relatively 
more   than   their   share   of  attention,   owing,   no   doubt, 
to  the  knowledge   of   specific   nitrifying   organisms,   and 
also  to  the  facility   with   which   the   accepted   methods 
for  their  determination  could  be  executed.     He  suggested 
that  Mr.  Lockett  should  adopt  as  a  minimum  concen- 
tration the  lowest  strength  of  solution  to  which  accurate 
analytical  methods  could  be  applied,  and  as  his  maximum 
a  solution  of,  for  instance,  one  hundred  times  this  strength, 
determining  in  the  very  thorough  manner  of  the  present 
research    whether    the    oxidation    of    the    two    solutions 
proceeded  on  parallel  lines.     If  this  proved  to  be  the  case, 
then  one  could   more  confidently  interpret  from  the  results 
the  course  of  oxidation  of  the  still  more  dilute    solutions 
associated   with   sewage    disposal.     With   regard    to    the 
acceleration   of   the   oxidation   of    the    solutions    by   the 
addition  of  alkalies,  it  was  a  common  practice  to  add 
traces  of  the  alkaline  carbonates  to  laboratory  solutions 
of  thiosulphate,    to   retard   decomposition.     Would    this 
justify  the  conclusion  that  the  decompositions  involved 
in  the  two  cases,  had  little  or  nothing  in  common  ? 

Mr.  W.  T.  Lockett  replied  to  the  discussion.  He  said 
he  was  not  prepared  to  put  forward  equations  representing 
the  actual  changes  which  took  place,  but  he  thought  that 
tetrathionate  and  caustic  soda  were  obtained  in  the  first 
change.  From  tetrathionate  ho  thought  the  change 
proceeded  mainly  direct  to  acid  sulphate  and  sulphuric 
acid.  With  respect  to  the  varieties  of  bacteria,  he  had 
made  gelatine  plates  of  many  filtrates  without  finding  a 
great  many  bacteria  present.  He  also  had  not  boon 
able  to  find  any  higher  organisms  such  as  beggiatoa,  etc. 
The  organisms  cultivated  on  gelatine  were  mainly  cocci, 
and  he  had  been  investigating  a  number  of  these  organisms 
with  regard  to  the  oxidation  of  thiosulphate.  It  seemed 
very  likely  that  the  oxidation  was  not  due  to  any  of  these, 
but  to  other  organisms  which  could  not  be  grown  on 
gelatine.  If  a  bacteriological  slide  were  made  of  a  loopful 
of  a  filtrate  from  an  active  filter  and  examined  under 
the  microscope  a  great  number  of  organisms  were  found. 
A  gelatine  plate  of  the  same  solution  showed  only  50  to  100 
organisms  per  c.c.  The  organisms  seen  under  the  micro- 
scope were  principally  of  the  nature  of  very  small  cocci, 
and  these  apparently  could  not  bo  cultivated  on  gelatine. 
The  cocci  actually  grown  on  gelatine  were  of  a  mmch 
larger  type. 

With  regard  to  the  oxidation  of  solutions  of  higher 
strength,  he  had  oxidised  solutions  containing  as  much 
as  500  parts  of  thiosulphate  per  100,000.  He  had  not 
attempted  to  oxidise  solutions  stronger  than  these,  lb- 
had  no  doubt  that  physical  changes  would  bo  greater 
with  stronger  solutions,  because  there  would  l><  la 
quantities  of  acid  sulphate  and  free  acid  formed,  with  the 
consequence  that  the  material  of  the  filters  \\<>ul<l  become 
gradually  oaten  away.  With  regard  to  Mr.  Byrom'l 
letter  the  reduction  in  Btrcngth  of  the  thiosulphate  solu- 
tions found  on  standing  was  probably  fine  to  oxidation 
changes,  with  the  formation  of  tetrathionate.  In  'he 
absence  of  further  information  he  had  no  explanation 
to  offer  in  regard  to  the  alteration  in  the  physical  properties 
of  the  solution.     He,  tho  speaker,  did  not   Intl  »v 

nitrate  or   nitrite    into    the   solutions  owing  to    tho    iact 
that  this  would  complicate  matters   somewhat.     It  was 


probable  that  nitrate  would  considerably  help  the  oxida- 
tion, but  no  nitrate  could  be  formed  by  nitrifying  organisms 
in  the  filters,  because  the  solutions  eventually  became 
acid  and  nitrifying  organisms  would  not  work  in  acid 
solution.  Concerning  the  methods  of  estimation  in 
very  dilute  solution,  he  had  tried  to  make  the  oxygen 
absorption  test  of  value  in  this  respect.  It  was  possible 
to  learn  something  of  the  composition  of  a  solution  con- 
taining thiosulphate  and  tetrathionate  from  the  oxygen 
absorption  figure,  because  one  could  calculate  from"  the 
iodine  absorption  the  thiosulphate  in  terms  of  oxygen 
absorbed ;  and  from  the  oxygen  absorption  of  the  mixture, 
the  amount  of  tetrathionate,  in  terms  of  oxygen  absorbed, 
could  be  determined  by  difference. 

In  the  particular  case  under  his  notice,  quantitative 
determinations  showed  that  the  course  of  the  reaction 
in  dilute  solutions  was  similar  to  that  when  strong  solutions 
were  oxidised,  and  consequently  quantitative  deter- 
minations were  confined  to  the  latter,  as  offering  greater 
accuracy  on  account  of  the  increase  of  amounts  of  the 
salts  present.  It  was  well  known  of  course  that  the 
addition  of  alkalies  to  thiosulphate  increased  its  stability, 
and  in  the  actual  filter  experiments,  where  the  alkali  was 
added,  although  the  complete  oxidation  of  the  thiosulphate 
was  accelerated,  the  first  stage  of  the  oxidation  process 
was  actually  slightly  retarded.  The  beneficial  effect 
of  the  presence  of  alkali  was  confined  to  the  second  stage  of 
the  process  where  the  tetrathionate  formed  was  oxidised 
to  sulphate. 


Newcastle  Section. 


Meeting  held  at  Ann-strong  College,   on    M'ednctduu,   May 
14///,  1913. 


MR.    T.    W.    LUVIBOND    IN    THE    CHAIR. 


THE  ANALYSIS  OF  COPPER  TIN  ALLOYS. 

BY    W.    GEMMELL. 

In  the  analysis  of  copper  tin  alloys  tho  usual  course 
of  procedure  is  to  dissolve  the  alloy  in  nitric  acid  and 
evaporate  to  pastiness  or  dryness  on  a  water  bath  or  hot 
plate.     The  mass  is  then  extracted  with  warm  dilute  nitric 
acid,  and  tho  oxide  filtered  off.     This  is  well  washed  with 
dilute  nitric  acid  and  hot  water  to  removo  copper,  lead, 
etc.      The    tin    oxide    is    ignited    and    weighed.      Using 
this    method   for    the   estimation    of    tin    in   commercial 
alloys,    the    writer     has     never     been     able     to     obtain 
a    precipitate    which    was  white  after   ignition.     All  the 
ignited   precipitates    varied    from    yellow    to    yellow-red 
whatever    precautions    were    taken    in    the    evaporation 
of  the  solution  of  the  alloy  in  nitric  acid.     The  method 
of  evaporating    to   dryness   on   a   hot    plate    gave    worse 
results  in  this  respect"  than  the  water  bath  evaluation. 
The  colour  is  duo  to  iron   and    copper    oxides,  and  con- 
tinued washing  with  nitric  acid  and  warm  water  does  not 
remove    these.     Honeo   the    copper    and     iron    may   be 
reported  too  low  and  tho  tin   too   high,  inasmuch   as  a 
proportion  of  iron,  usually  present,  bj  classed  a,«  tin. 

Methods   of   electro-analysis    using   rotating   clectrodea 
aro  rapid  with   most    copper   alloys,   but    in    the 
.  opper-tin  'Hon-  much  time  lias  to  l>c  spent  in  the  pep., 
tion  of  the  tin."     The  writer  has,  however,  found  thAt  r 
unnecessary  to  remove  Die  tin  before  proceeding  to 

■  stimationof  copper,  provided  the  tin  is  kept  in  soluti 
Copper-tin  alloys  are  solubk   in  afSM   rsfia,  but   the  use 

■  f  this   with    platinum  electrodes   i-  <!e.irl>    ossj   oj   the 
question.     However,     copper-tin    alloys    are   oomph* 
soluble    in    nitro-sulphurio   acid,   and    from    solutions   o( 
tuitable  oono  ntration  the  copper  ana  be  ■  !•  posited  eUctro- 

,llv  iii  a  pun   ■  ondition. 
Mt&oicfanalysie.—  For  the  purpose  of  anal;  '>«. 

of  the  allov  i«  dissolved  in  a  mixture  of   1"  0.0.  «  l*« 
•p.   gr.   nit'ric  acid,    10  c.c.   1-M  sp.   gr.   sulphuric  acid. 
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and    30    co.    distilled    water.    This   attacks    the    alloy 
rooaly,  the  ooppex  and  tin  being  completely  dissolved. 

The  solution  is  next  boiled  to  expel  oxides  of  nitrogen, 
and  after  being  allowed  to  eool  it  is  diluted  with  about 
50  c.e.  of  eold  distilled  water. 

For  the  electrolytic  separation  of  the  copper  from 
the  solution  of  the  alloy,  rotating  platinum  electrodes 
of  almost  any  description  may  !>e  used,  but  the  platinum 
gauze  electrodes  described  by  Sand  (see  this  J.,  1907,  26, 
llent  for  the  purpose,  anil  are  the  type  used 
by  the  author. 

In  the  determination  of  the  eopj)cr  the  anode  is  rotated 
and  an  electrolysing  current  of  8  amperes  suffices  to 
remove  all  the  copper  present  in  thirty  minutes. 

When  the  whole  of  the  copper  has  been  removed  from 
solution,  washing  by  water  must  be  carefully  avoided 
and  the  following  method  adopted.  The  beaker  con- 
taining the  electrolysed  solution  is  taken  away  and 
immediately  replaced  by  another  containing  2  per  cent. 
sulphuric  acid.  After  this  washing,  which  is  done  with 
the  anode  rotating  and  the  electrolysing  current  running, 
the  electrodes  arc  rinsed  down  with  distilled  water.  After 
disconnecting  the  electrodes  they  are  immersed  In  absolute 
alcohol,  dried  in  a  water  oven  at  100°  C,  and  the  weight 
of  deposit  determined. 

The  copper  thus  deposited  is  pure,  and  contains  no 
trace  of  tin.  Several  determinations  of  copper  in  copper 
tin  alloys  were  made,  the  coppers  being  deposited  the 
one  on  the  top  of  the  other  until  a  weight  of  deposit  of 
over  10  grms.  was  obtained.  On  dissolving  this  off  the 
electrode  with  nitric  acid  and  evaporating  the  solution 
to  dryness  no  trace  of  tin  was  found,  and  on  again  electro- 
lysing the  solution  the  same  weight  of  copper  deposit 
was  obtained. 

If  the  alloy  contains  lead,  part  of  this  is  removed  as 
peroxide,  which  is  deposited  on  the  anode,  while  part 
will  be  found  in  the  form  of  sulphate  at  the  bottom  of  the 
beaker  containing  the  solution,  which  is  being  electrolysed. 
This  lead  sulphate  present  does  not  interfere  in  any  way 
with  the  purity  of  the  copper  deposited  on  the  cathode. 

Dei'rmiwition  of  tin. — After  removal  of  the  copper, 
the  colourless  solution  containing  the  tin  is  mixed  with  the 
•rode  washings,  and  diluted  to  a  bulk  of  about  500  c.c. 
with  distilled  water.  On  boiling  this  solution  the  tin  is 
precipitated  in  the  form  of  oxide.  The  boiling  is  continued 
for  15  to  30  minutes,  and  the  tin  oxide  allowed  to  settle 
before  being  filtered.  The  precipitate  thus  obtained 
is  usually  in  a  very  fine  state  of  division,  and  requires 
to  be  filtered  through  a  double  Swedish  filter  paper. 
The  precipitate  is  washed  on  the  filter  with  1  per  cent, 
nitric  acid  or  sulphuric  acid,  and  the  filtrate  is  used  for 
the  determination  of  iron  and  any  other  metals  which 
may  be  present. 

I  the  determinations  of  tin  in  the  alloys  or  metal 
mixtures  analysed  for  the  purpose  of  this  paper,  with  the 
ption  of  mixtures  F  ana  O,  were  mado  using  the 
above  method.  The  tin  oxide  precipitate  obtained  was 
lenited  and  weighed  and  calculated  to  percentage  of  tin 
in  the  alloy. 

The  tin  oxide  precipitates  after  ignition  were  white 
and  showed  no  trace  of  colour  even  when  the  original 
alloy  or  mixture  contained  as  much  as  0-8  per  cent,  of 
iron. 

Using  the  method  just  described  sometimes  a  pre- 
cipitate of  oxide  was  obtained,  which  was  so  very  fine 
that  it  was  only  with  great  difficulty  that  a  clear  filtrate 
was  secured.  It  was  therefore  decided  to  modify  the 
proe/>M  somewhat. 

Eastaad  of  diluting  with  water  after  the  electrolysis 
for  copper,  the  solution  containing  the  tin  is  poured 
into  a  cold  2  per  cent,  solution  of  sulphuric  acid  Maturated 
with  hydrogen  sulphide.  The  solution  is  then  boiled  for 
a  few  minutes  and  the  flocculent  precipitate  thus  obtained 
is  filtered  through  a  single  Swedish  filter  without  any 
danger  of  any  of  the  tin  precipitate  passing  through  the 
filter  paper.  After  washing  the  precipitate  with  1  per 
•  sulphuric  aoid  saturated  with  hydrogen  sulphide, 
the  tin  may  be  determined  electroJytsoally.  For  this 
purpose  the  precipitate  is  digested  on  th<  paper  with 
I  ammonium  sulphide  in  which  the  tin 
is    readily    soluble.     The    ammonium    sulphide    solution 


containing  the  tiu  on  electrolysis  yields  the  metal  in  the 
form  of  a  greyish  white  coherent  deposit  on  the  cathode. 

This  modification  has  the  advantage  over  the  earlier 
method  employed,  in  that  any  lead  present  docs  not 
require  to  be  first  separated  as  sulphate  before  proceeding 
to  the  estimation  of  the  tin.  Any  lead  not  removed 
in  the  form  of  peroxide  in  the  electrolysis  for  copper 
remains  on  the  filter  paper  in  the  form  of  sulphide  after 
tho  digestion  with  ammonium  sulphide.  This  lead 
sulphide  can  be  converted  into  lead  sulphate,  ignited, 
weighed,  and  the  result  calculated  to  percentage 
of  lead.  By  adding  this  figure  to  tho  amount  of  lead 
determined  as  peroxide  the  total  amount  of  lead  in  the 
alloy  can  be  obtained.  This  method  of  determination 
is  not  recommended,  and  the  lead  can  be  much  more 
accurately-  estimated  in  the  manner  about  to  be  described. 

The  analysis  of  the  metal  mixtures  F  and  G  were  made 
using  the  method  just  described,  the  tin  being  determined 
elect rolytically  and  the  lead  was  estimated  in  the  form 
of  both  peroxide  and  sulphate. 

Determination  of  lead. — For  the  determination  of  lead  in 
copper  tin  alloys  it  is  unnecessary  to  remove  the  tin  as 
oxide  before  proceeding  to  the  separation  of  the  lead  as 
sulphate. 

Nitro  -sulphuric  acid  being  such  an  excellent  solvent 
for  copper-tin  alloys  it  is  only  necessary  to  dissolve  say 
5 — 10  grms.  of  the  alloy  in  nitro-sulphuric  acid  and  then 
to  evaporate  until  the  sulphuric  acid  begins  to  fume. 
Water  is  next  added  until  the  concentration  of  the  sulphuric 
acid  is  about  25  per  cent,  by  volume.  This  can  then  be 
boiled,  if  necessary,  to  ensure  solution  of  tho  copper 
and  tin  as  sulphates,  and  at  this  concentration  of  acid 
there  is  no  danger  of  tin  being  precipitated  in  the  form 
of  oxide.  The  solution  is  cooled  and  cold  distilled  water 
added  until  the  sulphuric  acid  is  at  a  concentration  of 
about  7  per  cent,  by  volume.  The  lead  sulphate  is  next 
allowed  to  settle  out  preferably  over  night,  filtered  off, 
washed  with  6  per  cent,  sulphuric  acid,  and  the  lead 
calculated  from  the  weight  of  ignited  lead  sulphate 
obtained. 

This  method  gives  accurate  results  and  a  great  saving 
of  time  follows  in  having  only  one  filtration  to  make. 

Determination  of  iron  and  nickel. — Most  commercial 
copper  alloys  contain  nickel  in  amounts  varying  from 
about  0T  to  0-4  per  cent.  This  nickel  is  not  added  inten- 
tionally, but  is  introduced  with  the  copper  from  which 
the  alloy  is  made.  Nickel  is  a  constituent  of  copper 
alloys  which  very  often  is  not  suspected,  and  which  fails 
consequently  to  be  reported  as  such.  The  result  of  this 
is  that  some  other  constituent,  usually  the  zinc,  if  this 
is  done  by  difference,  is  reported  at  a  higher  figure  than 
the  amount  actually  present. 

The  estimation  of  the  nickel  and  iron  present  in  the 
alloy  can  be  carried  out  in  the  following  manner  : — 

After  precipitation  of  the  tin  from  the  solution  which 
has  been  electrolysed  for  copper,  the  filtrate  is  boiled 
down.  If  hydrogen  sulphide  has  been  used  to  facilitate 
filtration  this  is  expelled  on  boiling.  A  little  aqua  regia 
is  added  to  convert  the  iron  into  the  ferric  condition, 
and  then  the  iron  and  nickel  are  precipitated  together 
as  hydroxides  by  the  addition  of  excess  of  pure  caustic 
soda  solution.  The  precipitate  is  filtered  off,  dissolved  in 
hydrochloric  acid,  a  fair  excess  of  ammonium  chloride 
is  added  and  tho  iron  is  precipitated  as  hydroxide  by  the 
addition  of  ammonia.  The  ferric  hydroxide  precipitate 
is  filtered  off,  well  washed  with  hot  water,  and  the  filtrate 
used  for  tho  determination  of  any  nickel  which  may  be 
present.  The  nickel  is  best  estimated  by  precipitation 
with  dimethylglyoxime. 

Determination  of  zinc. — As  a  rule  zinc  is  determined 
by  difference,  and  if  the  other  constituents  of  tho  alloy 
have  been  accurately  determined  the  figure  is  fairly 
near  the  truth. 

In  most  of  the  alloys  and  metal  mixtures  analysed 
by  the  author,  according  to  the  scheme  described  in  this 
paper,  the  zinc  was  determined  electrolytically,  while 
in  the  case  of  the  alloys  or  mixtures  analysed  by  the  old 
methods  the  zinc  figure  was  obtained  by  difference. 

For  tlu-  determination  of  the;  zinc,  the  filtrate  from  the 
precipitation  of  the  iron  and  nickel  with  caustic  sod-', 
was  Dtod<     This  filtrate  is  acidified   with  sulphuric  acid 
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and  evaporated  until  fuming  occurs  in  order  to  ensure 
the  decomposition  of  all  nitrates.  The  sulphuric  acid 
is  then  treated  with  excess  of  caustic  soda  solution,  and 
acidified  with  acetic  acid.  The  zinc  is  deposited  on  a 
platinum  electrode  which  has  been  plated  previously 
with  copper.  A  current  of  3  amperes  in  the  electrolysing 
circuit  suffices  to  remove  about  0-7  grms.  of  zinc  in  less 
than  40  minutes. 

It  is  necessary  to  keep  the  solution,  which  is  being 
electrolysed,  cool  and  if  accurate  results  are  to  be  obtained 
it  is  absolutely  essential  that  no  trace  of  nitrates  should 
be  present. 

The  zinc  can  also  be  electrolysed  from  a  solution  con- 
taining ammonium  sulphate,  ammonium  acetate  and 
acetic  acid. 

Instead  of  precipitating  the  nickel  and  iron  with  caustic 
soda,  the  iron  may  first  be  removed  in  presence  of  a  large 
excess  of  ammonium  chloride  by  precipitation  with 
ammonia.  The  filtrate  is  next  treated  with  dimethyl - 
glyoxime  to  remove  the  nickel,  and  the  filtrate  from  this 
is  used  for  the  estimation  of  the  zinc.  The  solution  is 
boiled  to  remove  alcohol  introduced  with  the  dimethyl  - 
glyoxime,  excess  of  nitric  acid  is  added  and  the  solution 
boiled  to  low  bulk.  The  boiling  with  nitric  acid  destroys 
the  ammonium  salts  which  have  been  added  to,  or  formed 
in,  the  solution. 

There  is  still  sulphuric  acid  present  in  the  solution 
and  this  is  heated  till  the  nitric  acid  has  been  expelled 
and  till  the  sulphuric  acid  fumes  strongly.  After  dilution 
excess  ot  ammonia  is  added  and  the  solution  is  then  made 
acid  with  acetic  acid.  The  zinc  is  deposited  as  before 
on  a  copper  plated  electrode. 

Both  the  methods  for  the  estimation  of  zinc  described 
above  were  used  in  the  analyses  of  the  alloys  and  metal 
mixtures,  and  concordant  results  were  obtained. 

In  the  testing  of  the  accuracy  of  the  methods  already 
described,  several  mixtures  of  pure  metals  were  used 
in  proportions  occurring  in  commercial  alloys.  The 
copper  used  was  the  finest  electrolytic,  the  tin  was 
Straits  tin  of  a  very  high  order  of  purity,  the  zinc  employed 
was  electrolytic  and  the  iron  was  introduced  in  the  form 
of  pure  wire.  All  the  constituent  metals  in  the  mixture 
had  previously  been  analysed  and  there  was  no  doubt 
as  to  the  degree  of  their  purity. 

Several  mixtures  of  varying  composition  were  made  up, 
and  these  were  analysed  by  the  scheme  described  in  this 
paper,  and  also  by  the  methods  usually  employed  in 
analysis  of  copper  tin  alloys.  The  oxide  precipitate 
obtained  on  treating  the  alloy  or  mixture  with  nitric  acid 
was  calculated  to  tin  direct,  without  having  first  separated 
the  iron  and  copper,  which  were  undoubtedly  present, 
in  the  form  of  oxides.  This  is  the  method  which  is  used 
by  a  large  number  of  analysts,  so  in  this  respect  there  hns 
been  no  departuure  from  standard  practice.  The  oxide 
of  tin  precipitates  as  obtained  by  the  newer  method  of 
precipitation  were  always  white  when  ignited,  and  con- 
tained no  iron  or  copper. 

The  tabulated  analysis  give  the  results  of  the  analysis 
of  these   mixtures  using   both   the   old   and   the   newer 
methods : — 


A. — Copper  tin  mixture. 
(By  new  methods.) 


Constituents. 

Actual              Percentage 

Percentage        Composition 

Composition.       by  Analysis. 

Error  of 
Determinations. 

Tin 

86-80 
13-20 

86-79 
13-23 

per  cent. 
—0-01 
+  0-03 

100-00 

100-02 

B. — Copper  tin  zinc  mixture. 
(By  new  methods.) 


Constituents. 


Actual 

Percentage 

Composition. 


Percentage 
Composition. 
by  Analysis. 


Error  of 
Determinations. 


Tin 

86-55 
8-93 
4-52 

86-52 
8-96 
4-60 

per  cent. 
—0-03 
+  0-03 
+  0-08 

100-00 

100-08 

-Copper  tin  zinc  mixture. 
(By  new  methods.) 


Constituents. 


Actual 

Percentage 

Composition. 


Copper 
Tin  . . . 
Zinc  . . 


79-23 

5-01 

15-76 


Percentage 
Composition 
by  Analysis. 


79-23 

5-00 

15-76 


Error  of 
Determinations. 


per  cent. 
±0-00 
—0-01 
±0-00 


100-00 


99-99 


D. — Copper,    tin,    zinc,    iron    mixture. 
(By  usual  methods.) 


Constituents. 

Actual              Percentage 
Percentage         Composition 
Composition.       by  Analysis. 

Error  of 
Determinations. 

Tin 

• 

82-46 

12-55 

4-10 

0-89 

82-43 
12-99 
(bydiff.)  4-23 
0-35 

per  cent. 
—0-03 
+  0-44 

—0-54 

100-00                  100-00 

E. — Copper,  tin,  zinc,  iron  mixture. 
(By  usual  methods.) 


Constituents. 

Actual 

Percentage 

Composition. 

Percentage 

Composition            Error  of 

by  Analysis.     Determinations. 

Copper    

Tin 

Zinc 

Iron 

75-12 
4-42 

19-88 
0-58 

75-08 
4-52 
(by  dlff.)  20-02 
0-38 

per  cent. 
—0-04 
+  0-10 

—0-20 

100-00 

100-00 

In  the  case  of  the  metal  mixtures  D  and  E  the  tin 
oxide  precipitate  was  fused  with  a  mixture  of  sodium 
carbonate  and  sulphur  and  the  iron  estimated  In  tho 
precipitate.  In  D  0-50  per  cent,  of  iron  WM  tonnd,  "Inch, 
with  the  0-35  per  cent,  estimated  in  the  usual  way,  bi 
the  actual  iron  figure  up  to  0-85  per  cent.  I  ha  mixture 
E  gave  on  treating  the  oxide  «f  tin  piecrprtata  0-1/ 
per  cent,  of  iron.  This  with  the  iron  estimated  in  the 
usual  wav  brings  the  iron  figure  up  to  <K>.>  per  Dent 

Another  series  of  mixtures  oi  met  a  Is  was  made  up 
containing  copper,  tin,  sine,  Iron,  and  lead  and  tne  two 
mixtures  were  snajyeed  in  accordance  wtfh  the  scheme 
already  described.  The  lead  was  no!  added  with  the 
intention  of  seeing  what   aoOUTacj    x*  mable   in  Kb, 
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t .-timation.  but  rather  to  find  if  it  had  any  effect  on  the 
accuracy  of  the  other  determinations.  The  lead  was 
determined  by  the  method  of  estimating  partly  as  peroxide 
and  partly  as  sulphate.  In  the  ease  of  the  two  mixtures 
F  and  ti  the  tm  was  determined  elect rolytieally  from 
ammonium  sulphide  solution. 
The  results  are  as  follows: — 


F. — Copper,  tin,  laid,  zinc,  iron  mixture. 
(By  new  methods.) 


-titueuts. 

Actual 

Percentage 

t  ompoaiUoa. 

Percentage 
Composition 
by  Analysis. 

Error  of 
Determinations. 

1  OpCST     

Tin 

Lead    

Iron 

Zinc 

7.-.16 

18-12 

1-66 

4-22 

75-14 

18-17 

1-59 

0-82 

4-25 

per  cent. 
—0-02 
+  0-05 
—0-07 
—0-02 
+  0-03 

100-00 

99-97 

G. — Copper,  tin,  lend,  zinc,  iron  mixture. 
(By  new  methods.) 


New  York  Section. 


Constituents. 

Actual 

Percentage 

Composition. 

Percentace 
Composition 
by  Analysis. 

Error  of 
Determinations. 

Tin 

Lead    

Iron 

Zinc 

81-61 
4-2H 
0-66 
114 

12-33 

81-59 
4-22 
0-63 
1-15 

12-38 

per  cent. 
—0-02 
—0-04 
—0-03 
+  0-01 
+  0-05 

100-00 

99-97 

Haying  proved  that  the  newer  methods  were  capable 
of  great*  r  accuracy  than  the  usual  methods  of  deter- 
mination of  oopp  r  iron  and  tin,  the  next  step  was  to 
compare  the  methods  by  analysis  of  commercial  alloys. 
Three  alloys  were  specially  ■elected  for  their  iron  and  lead 
content,  and  th'-  analysis  by  both  methods  are  as  under  : — 

In  th'  case  '  f  ADoy  X".  3  the  zinc  has  been  estimated 
by  difference,  owing  to  the  solution  for  electrolysis  becom- 
ing spilled  accidentally. 


Alloy. 
1. 

Alloy. 
2. 

Alloy. 
No.  3. 

Old 
!■    M    »hods 

New 
M'-thods 

Old 
Methods 

New 
Methods 

Old 

Methods 

Lead     .  . 
Tin  .... 
Iron   .  .  . 

Zinc  . . . 

per  r»nt.  per  rent. 

061            0-61 

:■■'] 

ml              nil 
4-41 

per  cent. 
81-42 

1-01 

<«-77 
8-89 

per  cent. 
81-27 
1-00 

7-:.7 

0-72 
0*48 
9-01 

per  eent. 

84-09 

0-76 

010 

per  cent, 

83-93 
0-85 
9-18 
0-52 
0-08 
5-40 

10(M)2       100-00 

100-04    '   100-00 

100-00 

100-00 

Although  the  reanrtt  obtained  by  the  older  methods 
ar>'  perhaps  ■aftcJenl  ly  near  the  truth  tor  gome  piu  poena, 
it  hi  desirable  to  adopt  methods  of  analysis  whif-h  are 
If  at  the  same  time  th<-  greater  accuracy 
can  DS  "vcured  with  an  expenditure  of  less  time  on  tho 
analysis,  that  is  another  reason  for  the  adoption  of  the 
newer  methods. 


Meeting  held  at  Chemist^  Building,  on  Friday,  April  25th, 

1913. 


PROF.    M.    C.    WKITAKER    IN    THE    CHAIR. 


THE    CORROSION    OF    IRON    AND    STEEL. 

BY   WILLIAM    H.    WALKER. 

It  is  now  six  years  since  the  electrolytic  theory  in 
its  developed  form  was  otfered  as  a  basis  for  the  explana- 
tion of  the  corrosion  of  iron  and  steel,  and  it  seems  worth 
while  at  this  time  to  inquire  into  the  accuracy  of  some 
of  the  conclusions  to  which  it  has  led,  as  viewed  in  the 
light  of  present  experience. 

In  the  first  place  we  have  found  that  the  factors  con- 
trolling the  rapidity  or  extent  of  corrosion  are  by  no  means 
so  simple  as  they  were  at  first  thought  to  be.  Many  con- 
ditions which  were  considered  of  little  or  no  importance 
have  been  found  to  exert  a  profound  influence  upon  the 
reactions  involved.  For  example,  samples  of  iron  and 
steel  which  exhibit  marked  differences  in  corrosion  exposed 
in  the  normal  condition  in  which  they  came  from  the  mill, 
fail  to  show  any  difference  upon  exposure,  when  they 
are  first  planed  to  a  uniform  surface.  Apparently  the 
mechanical  strain  to  which  the  samples  are  subjected  in 
the  planer,  masks  or  neutralises  the  difference  in  corrosion 
inherent  in  the  normal  material.  It  is  not  surprising, 
therefore,  that  many  conflicting  results  have  been  obtained 
and  published  from  the  investigators  now  interested  in 
this  work.  Only  those  tests  which  have  been  carried  on 
under  identical  conditions  of  surface  finish,  temperature, 
access  of  oxygen  and  moisture,  general  atmospheric 
conditions,  etc.,  should  be  given  any  weight,  and  even 
when  the  greatest  care  is  taken,  generalisations  must  be 
drawn  with  caution. 

One  of  the  conclusions  reached  by  a  consideration  of 
the  electrolytic  theory  of  corrosion  which  has  proved 
misleading,  is  that  homogeneity  in  the  material  insures 
protection,  while  heterogeneity  leads  to  rapid  attack. 
While  this  is  a  corollary  which  may  be  logically  drawn 
from  the  electrolytic  theory  and  is  doubtless  in  itself 
true,  there  are  evidently  other  factors  which  superimpose 
themselves  upon  those  due  to  differences  in  structure, 
producing  a  final  effect  contrary  to  that  predicted.  The 
iron  of  the  old  chain  bridge  at  Ncwburyport,  Mass.,  has 
withstood  corrosion  in  a  truly  remarkable  manner  for  the 
last  98  years ;  and  yet  it  is  conspicuous  for  its  hetero- 
geneous structure.  Large  areas  of  perfectly  pure  iron, 
free  from  both  carbon  and  slag,  are  mixed  up  with  area6 
showing  at  least  two  kinds  of  slag,  and  very  high  carbon ; 
yet  all  withstand  atmospheric  corrosion.  On  the  other 
hand  Burgess  has  shown  that  iron  free  from  all  con- 
taminating elements  which  could  segregate  or  produce 
a  lack  of  uniformity,  does  not  withstand  rusting  so  well 
as  the  same  iron  to  which  has  been  added  a  little  man- 
ganese or  copper  or  nickel.  This  behaviour  is  observed 
also  in  the  case  of  the  so-called  pure  irons  made  in  an 
open  hearth  furnace,  and  which  are  relatively  free  from 
carbon,  manganese,  sulphur,  and  other  constituents  prone 
to  segregation,  which  havo  come  to  tho  writer's  notice. 
While  theoretically  a  very  pure  iron  should  withstand 
rust,  there  are  apparently  some  factors  present  which 
more  than  offset  any  advantage  inherent  in  purity. 
Obviously  conditions  affecting  the  surface  of  the  material 
so  soon  as  rusting  has  started  arc  important  causes  which 
have  largely  been  overlooked  and  which  demand  more 
thorough  investigation. 

The  most  important  advance  in  this  field  made  in 
recent  years,  is  a  knowledge  of  the  effect  of  the  addition 
of  small  amounts  of  copper  to  normal  open  hearth  or 
B  lemer  steel.  This  result  is  most  strikingly  brought 
out  in  tin-  paper  of  I>.  M.  Buck  published  in  full  in  a  recent 
i  woe  of  the  Journal  oi  Industrial  and  Engineering  Chemistry. 
The  present  writer  has  within  a  week  inspected  with 
much  interest  tho  test  roofs  hero  described  ana  can  testify 
to  the  remarkable  effect  shown.     While  panels  of  Bessemer 
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and  open  hearth  steel  containing  the  ordinary  amounts 
of  metalloids  have  entirely  failed,  the  corresponding 
panels  made  from  these  same  heats  of  steel  but  to  which 
a  small  amount  of  copper  was  added  are  in  a  remarkable 
state  of  preservation.  A  panel  of  the  so-called  pure  iron 
very  low  in  metalloids,  but  containing  one-half  the  amount 
of  copper  carried  by  the  less  pure  steels  is  less  attacked 
than  those  steels  containing  no  copper,  but  is  much  less 
resistant  than  are  those  to  which  0-2  per  cent,  of 
copper  was  added.  Had  copper  been  omitted  entirely 
from  this  iron  it  would  doubtless  have  succumbed  even 
earlier.  While  these  tests  do  not  show  that  any  steel, 
however  poorly  made,  will,  with  the  addition  of  copper, 
withstand  atmospheric  corrosion,  they  prove  that  it 
is  the  copper,  and  not  the  absence  of  mmganeso  and 
the  other  "impurities"  which  is  the  controlling  factor. 
Several  hypotheses  have  suggested  themselves  as  explain- 
ing this  marked  effect  of  copper  in  causing  steel  to  resist 
atmospheric  corrosion,  but  as  yet  none  is  sufficiently 
tangible  to  afford  a   working  theory. 

Rapid  progress  has  been  made  in  acquiring  that  know- 
ledge of  the  relation  of  pigments  and  finished  paints  to 
corrosion  which  is  necessary  to  a  better  protection  of 
iron  and  steel.  Predictions  founded  on  theory  that  a 
basic  paint,  or  one  containing  a  chromate  pigment  would 
inhibit  rusting,  while  one  made  up  from  lamp  black 
or  graphite  would  accelerate  rusting,  have,  in  the  main, 
been  found  correct.  The  effect  of  the  pigment  upon  the 
character  of  the  oil  film  making  up  the  paint,  however, 
has  shown  itself  also  to  be  very  important.  Many  basic 
pigm3nts,  such  as  basic  lead  carbonate  or  zinc  oxide, 
which  in  themselves  inhibit,  do  not  withstand  the  weather  ; 
lamp  black  and  graphite,  on  the  other  hand,  make  a  very 
impervious  and  highly  resistant  paint  film.  The  logical 
conclusion  in  protecting  iron  is,  therefore,  to  use  a  basic 
priming  coat,  a  second  coat  of  a  mixture  of  a  basic  pig- 
ment and  a  little  lamp  black,  and  when  well  dried  out  to 
apply  a  lamp  black  or  graphite  finishing  coat.  Experience 
has  shown  also  the  importance  of  brushing  the  paint 
well  on  to  the  iron  ;  a  good  paint  may  fail  on  account 
of  poor  aj)plication. 


Careful  tests  with  galvanised  work  show  that  an  even 
coating  of  zinc  is  the  all -important  factor.  The  common 
practice  of  clean  wiping  galvanised  ware  is  fatal  to  dura- 
bility, since  the  protecting  layer  is  not  metallic  zinc, 
but  a  thin  deposit  of  a  zinc-iron  alloy.  While  therefore 
much  has  been  accomplished  in  the  way  of  making  a  more 
resistant  base,  there  is  still  a  necessity  for  a  uniform 
substantial  coating  of  spelter  over  the  surface. 

Discussion. 

Mr.  R.  H.  Gaines  entered  a  mild  protest  against  Prof. 
Walker's  weakening  on  the  electrolytic  theory  on  the 
corrosion  of  iron,  which  he  had  done  so  much  in  the  past 
to  champion.  The  data  presented  seemed  insufficient  to 
justify  his  conclusion  that  heterogeneity  was  not  an 
influence  of  the  first  importance  affecting  the  corrosion  of 
iron  and  steel.  Much  of  the  destructive  corrosion  that 
they  had  to  contend  with  arose  from  differences  of  solution 
pressure,  due  to  heterogeneity  of  the  metal. 

Mr.  W.  A.  Aiken  inquired  whether  it  was  to  be  under- 
stood that  while  attention  was  called  only  to  the  element 
carbon,  to  impress  the  fact  that  greater  or  less  content 
thereof  had  no  influence  to  further  corrosion,  this  statement 
covered  all  the  ordinary  constituents  of  iron  and  steel, 
and  that  segregation  played  no  part  in  conducing  toward 
increased  corrodability  The  contention  that  the  purer 
the  iron  or  steel,  the  more  it  suffered  from  corrosion, 
would  appear  to  wreck  the  electrolytic  theory  of  corrosion, 
which,  he  understood,  was  primarily  based  upon  the 
difference  in  potential,  such  as  should  exist  between  pure 
material  and  impure  material,  due  to  segregation. 

Mr.  S.  S.  Voorhees  called  attention  to  the  fact  that 
whiting  prevented  corrosion  as  long  as  any  portion  of  the 
paint  was  in  contact  with  the  steel,  possibly  due  to  its 
basic  character,  but  that  as  a  paint  it  failed,  due  to  flaking 
off. 

Mr.  G.  W.  Thompson  stated  that  half  of  the  steel  plates 
on  the  Atlantic  City  Fence  were  pickled  and  the  other 
half  were  painted  without  pickling,  and  that  all  the  plates 
on  the  Havre  de  Grace  Bridge  were  pickled. 


Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows  : — 

English. — $d.  each,  to  the  Comptroller  of  the  Patent  Oflice,  \V.  Temple    Franks,  Esq.,   Southampton  Buildings,  Chancery  Lane 

London,  W.C. 
United  Slates. — Is.  each,  to  the  Secretary  of  the  Society. 
French. — 1  fr.  05  c.  each,  as  follows;     Patents  dated   1902  to   1907  inclusive,   Belin  et  Cie.,   56,   Rue   des   Francs   Bourgeois, 

Paris  (3e.);    Patents  from  1908  to  date,  L'lmprimerie  Nationale,  87,  Rue  Vieille  du  Temple,  Paris. 
German. — 1  mark  each  (with  full  particulars)  to  Kaiserlich  Patentamt,  Berlin,  Germany. 
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Patents. 

Liquids ;      Apparatus    for    separating     deposited     matter 

from .     B.    Kaibel,    Darmstadt,    Germany.     Eng. 

Pat.  11,137,  May  10,  1912.     Under  Int.  Conv.,  May  11, 
1911. 

The  sludge  is  allowed  to  settle  at  the  bottom  of  a  funnel- 
shaped  chamber  provided,  at  the  lowest  point,  with  a 
discharge  valve,  which  is  norma  lly  closed.  As  soon  as  a 
sufficient  quantity  of  sludge  has  collected,  a  central 
tube,  open  to  the  atmosphere  at  the  top  and  having  a 
flared  end  with  a  flanged  edge  adapted  to  fit  against  the 
sloping  sides  of  the  chamber  at  the  bottom,  is  lowered 
so  as  to  shut  off  a  body  of  sludge  from  the  liquid  above, 
whereupon  the  discharge  valve  is  opened  and  the  sludge 
drawn  off.— H.  H. 

Water  from  pasty,  pulpy  and  liquid  materials  ;    Process 

and  apparatus  for  the   remoial  of .     C.    Westpha), 

Berlin.     Eng.     Pat.     11,147,    May     10,     1912.     Under 
Int.  Conv.,  May  10,  1911. 

The  material  is  forced  under  pressure  by  a  screw  conveyor 
through  the  space  between  two  sots  of  heating  coils  in 


a  tubular  drying  chamber.  One  of  these  sets  of  coils, 
near  the  discharge  end  of  the  chamber,  is  supplied  with 
steam  or  other  suitable  heating  agent  from  an  external 
source.  The  other  set  of  coils  extends  the  whole  length 
of  the  chamber  and  is  perforated  near  the  discharge 
end  of  the  dryer  ;  it  serves  to  conduct  the  hot  water  or 
steam  driven  off  from  the  material  back  through  the 
tubes  and  thus  to  warm  up  the  incoming  material.  The 
pressure  under  which  the  material  is  forced  into  the 
apparatus  ensures  that  the  pressure  in  the  warming  up 
tubes  is  greater  than  that  of  the  atmosphere.  In  the 
case  of  liquid  materials  the  chamber  rises  from  front  to 
back  and  has  a  high-level  steam  space  at  the  outlet  end. 
The  high-pressure  steam  from  the  material  coll.  its  in  tin, 
space,  and  enters  a  perforated  Bteam-coUecting  pipe 
disposed  above  the  level  of  the  liquid,  and  thence  pa 
through  tho  warming-up  tubes  in  counter-current  to  the 
liquid  material. — W.  H.  C. 


Drying  damp  materials.     E.  R.   Bescmf.lder,  ('harlot ten- 
burg,  Germany.      US.  Pat.  1,059,820,  April  22,  1913. 
The  materials  are  treated  in  a  closed  chamber  with  a 
current  of  vapour  of  a  liquid  other  than  water  and  not 
miscible   therewith.     It   is   afterwards   treated   with   the 
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vapour    of   another    liquid    of    .similar    character,    but    of 
lower  boiling  point. — YV.  H.  C. 

Dryer,     F.  Haas.  ( ;«■>.  m.  b.  II.     Fr.  Tat.  450,706,  Nov.  18, 

1912. 
A  nKvi.sr,  chamber  is  divided  into  two  compartments  by  a 
verticil  partition  provided  with  a  valve-controlled  opening 
at  the  bottom  and  a  ventilating  fan  at  the  top.  When  the 
valve  i>  closed  fresh  air  is  drawn  in  from  outside  by  the 
fan  and  expelled  after  passing  through  the  chamber, 
but  when  the  valve  is  open  the  air  inside  the  chamber 
circulates  from  one  compartment  to  the  other. — H.  H. 

Drying    tnoi-i     materials,     more    particularly    argillaceous 

materials;      Process    for .     J.     Konig.     Fr.     Fat. 

451,590,  Dec.  7,  1912.     Under  Int.  Conv.,  Jan.  29,  1912 

1  he  materials  are  submitted  to  a  preliminary  drying  in 
air,  freed  from  all  smoke, at  a  pressure  above  atmospheric, 
and  are  then  completely  dried  in  the  same  chamber 
at  a  pressure  below  atmospheric.  The  second  drying  may 
be  performed  with  air  containing  smoke  without  any 
risk  of  discolouration  of  the  materials. — H.  H. 

Drying  drum.     T.  Holtz.     Fr.  Pat.  451,617,  Dec.  9,  1912. 
Under  Int.  Conv.,  Dec.  27,  1911. 

Is  a  rotary  drying  drum  of  the  type  having  a  number  of 
scoops  attached  to  the  inner  wall  so  as  to  raise  the 
materia!  to  the  top  of  the  drum  and  allow  it  to  fall,  the 
scoops  are  arranged  in  batches,  with  parallel  edges,  in 
such  a  manner  that  the  material  falls  simultaneously  from 
the  scoops  of  each  batch. — H.  H. 


Boiling  liquids  ;   Process  for  ■ 


■.  Soc.  d'Exploitation  des 
Procedea  Evaporatoires  Svsteme  Praehe  et  Bouillon, 
Paris.  Eng.  Pat.  11,713,  May  16,  1912.  Under  Int. 
Conv.,  May  29,  1911. 

The  liquid  is  admitted  through  the  valve,  16,  into  the 
closed  vessel,  1,  and  is  heated  by  steam  admitted  to  the 
injector,  8.     The  expansion  of  the  steam  in  the  injector,  8, 


HI  suction  to  be  produced  and  withdraws  steam  from 
the  upp*r  part,  5,  of  the  vessel,  1,  and  re-introduces  it, 
along  with  the  steam  entering  the  injector,  into  the  body 
of  liquid  in  the  boiler,  1,  through  th«-  perforations,  u. 
The  treated  liquid  overflow!  by  the  pipe,  22, and  the  ropply 
of  fresh  liquid  w  regulated  by  the  float,  I!',  20.  Any 
deposited   solids  are   withdrawn   through   the     valve,   3'. 


As  no  steam  is  discharged  into  the  atmosphere,  but  the 
whole  is  circulated  again  and  again  through  the  liquid, 
no  heat  is  lost  and  only  sufficient  steam  from  external 
sources  is  required  to  raise  the  liquid  to  the  boiling  point. 

— W.  H.  C. 


Fluids;    Separation  of  particle*  from and  apparatus 

therefor.     C.    S.    Watson,    Newcastle-upon-Tyne.     Eng. 
Pat,  17,384,  July  26,  1912. 

An  apparatus  more  particularly  for  separating  dust  from 
gases  without  the  use  of  liquids  comprises  a  cylindrical 
casing  within  which  rotates  a  smaller  bellows-shaped 
chamber  built  up  of  a  number  of  perforated  dish-shaped 
discs  attached  to  a  shaft  passing  axially  through  the 
casing.  The  discs  are  mounted  back  to  back  in  pairs, 
and  flat  perforated  discs  are  mounted  between  the  pairs 
which  are  spaced  sufficiently  apart  to  leave  narrow 
peripheral  spaces  at  the  outer  angular  edges  of  the  chamber 
through  which  particles  of  solid  can  pass  into  the  outer 
casing.  The  perforations  in  tho  discs  are  arranged  in 
such  a  manner  that  the  gas  flows  in  a  zig-zag  path  through 
the  chamber  while  rotating  therewith,  blades  being 
mounted  if  necessary  between  the  discs  to  impart  a 
rotary  motion  to  the  gas. — H.  H. 

Refrigeration  ;     Processes    of and   apparatus  for   use 

therein.     J.    H.    G.    C.    Hansen,    Hamburg,    Germany. 
Eng.  Pat.  20,363,  Sept.  6,  1912. 

In  cooling  apparatus  in  which  the  cooling  effect  is  produced 
by  the  expansion  of  a  compressed  gas,  the  regulation  of 
the  flow  of  gas  through  the  cooling  chamber  is  effected 
by  dividing  the  latter  into  two  chambers  by  a  horizontal 
partition,  formed  of  two  or  more  superposed  perforated 
plates,  which  may  be  moved  relatively  to  one  another 
and  so  act  as  an  expansion  valve. — W.  H.  C. 

Cooling  apparatus.     H.  Koppers,  Essen-Ruhr,  Germany. 
Eng.  Pat.  22,869,  Oct.  7,  1912. 

To  prevent  the  commingling  of  cooling  and  cooled  liquids, 
due  to  leakage,  in  coolers  of  the  type  in  which  outer  tubes 
for  the  cooling  liquid  surround  a  number  of  inner  tubes  for 
the  liquid  to  be  cooled,  and  at  the  same  time  to  allow  for 
the  expansion  of  the  inner  tubes  under  heat,  the  inner 
tubes  are  fitted  with  headers  which  are  free  to  slide  in  the 
casing  and  serve  to  separate  the  inlet  (or  outlet)  chambers 
for  the  two  liquids.  Each  header  is  fitted  with  a  triple 
packing  ring,  the  two  outer  rings  of  which  form  joints 
against  leakage  of  the  cooling  liquid  and  of  the  liquid  to  be 
cooled  respectively,  while  the  intermediate  ring,  which  is 
provided  with  ducts,  enables  any  liquid  which  may  leak 
past  either  of  the  outer  packing  rings  to  escape. — H.  H. 

Cold  ;    Process  and  apparatus  for  the  production  of . 

E.  Josse  and  W.  Gensecke.  First  Addition,  dated 
Nov.  11,  1912,  to  Fr.  Pat.  436,244,  Oct.  26,  1911  (this 
J.,  1912,  479). 

The  efficiency  of  the  injectors  employed  according  to  the 
chief  patent  is  increased  by  making  the  injection  orifices 
flat  or  cruciform  in  shape,  so  as  to  increase  the  surface 
of  contact  between  the  injector  fluid  and  the  entrained 
fluid.  A  similar  effect  may  be  produced  by  arranging 
a  dividing  piece  across  the  injector  orifice.  The  entrained 
fluid  is  led  into  the  injector  through  curved  passages 
terminating  in  line  with  the  jet. — H.  H. 

Washing  fibrous  filtering  materials  ;    Apparatus  for . 

G.  Katzenstein,  Berlin.  Eng.  Pat.  26,385,  Nov.  16, 
1912. 

A  vessel  having  an  inverted  conical  base  into  which 
dips  a  vertical  open-ended  tube  extending  nearly  to  the 
top  of  the  vessel,  is  provided  with  double  walls  through 
which  a  heating  medium  is  circulated.  An  Archimedean 
screw,  working  within  the  tube,  causes  washing  liquid 
•  h'-r  with  mspended  fibrous  material  to  flow  down- 
wards through  the  tube  and  upwards  through  the  vessel, 
so  that  a-  continuous  heating  and  disintegrating  action 
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takes  place.  The  double-walled  tube  may  be  heated 
electrically. — H.  H. 

Leaching -tank  or  filter.     H.    E.    Kier,   Colorado   Springs, 
Colo.     U.S.     Pat.     1,058,869,    April     15,     1913. 

The  apparatus  consists  of  a  fluid  receptacle  or  tank 
having  a  concave  bottom  and  concave  filtering  means 
arranged  in  proximity  thereto.  The  material  in  the 
tank  is  agitated  by  means  of  curved  arms  rotating  upon 
a  horizontal  shaft  which  can  be  adjusted  vertically. — H.  H. 

Filtering  medium  and  proc°ss  for  making  the  same.  P.  G. 
Cottrell,  Berkeley,  Gal.,  Assignor  to  International 
Precipitation  Co.,  Los  Angeles,  Cal.  U.S.  Pat,  1,060,065, 
April  29,  1913. 

The  filtering  medium  consists  of  a  woven  fabric  of  vege- 
table fibre,  which  has  been  heated  so  as  to  convert  its 
cellulose    into    pliable,   acid-resisting,    "  pseudo -carbons." 

— W.  H.  C. 

Filter-plate  for  filter-presses.     J.  Rvbar.     Ger.  Pat,  258,431, 
Oct.  15,  1912. 

The  plate  is  provided  in  the  known  manner  on  both  sides 
with  ribs  on  which  the  filter-cloths  rest,  but  it  has  in 
addition  strengthening  strips  or  ribs,  which  project  to  the 
height  of  the  rim  of  the  plate.  The  strengthening  ribs 
on  adjacent  plates,  which  come  in  contact,  are  at  right 
angles,  and  the  ribs  on  the  front  and  rear  sides  of  the 
same  plate  may  be  either  parallel  or  at  right  angles. — A.  S. 

Grading  finely  divided  material ;    Method  and  apparatus 

for -.     H.    K.    Hitchcock,    Tarentum,    Pa.,    U.S.A. 

Eng.  Pat.   1212,  Jan.   15,  1913. 

The  material  is  graded  in  water  in  a  conical  vessel,  and 
various  grades  of  material  are  withdrawn  at  different 
levels.  All  materials,  not  of  the  desired  grade,  are  taken 
to  secondary  separators  where  a  supplementary  grading 
in  water  takes  place,  the  finer  portions  being  returned 
to  the  primar}'  vessel. — W.  H.  C. 

Separating    gases    from    liquids ;     Apparatus    for    auto- 
matically   ■.     A.    C.    McLaughlin,    Palo    Alto,    Cal., 

Assignor  to  H.  B.  Truett,  San  Francisco,  Cal.     U.S.  Pat. 
1,059,060,  April  15,  1913. 

A  suspended  tank  balanced  by  a  counter-weight  has 
a  flexible  inlet  pipe  for  the  mixture  at  the  middle,  a 
flexible  outlet  pipe  for  the  gas  at  the  top,  and  an  outlet 
opening  for  the  liquid  at  the  bottom.  The  outlet  for  the 
liquid  is  controlled  by  a  valve  provided  with  a  stem 
projecting  below  the  bottom  of  the  tank  and  engaging 
with  the  delivery  trough  for  the  liquid,  so  that  when  the 
tank  descends  owing  to  its  additional  weight  at  times 
when  the  supply  of  mixture  is  rapid,  the  valve  opens 
more  widely  and  allows  the  liquid  to  escape  freely,  and 
conversely,  when  the  supply  of  mixture  is  limited,  the 
valve  opening  is  automatically  reduced. — H.  H. 

Vapourisation    and    condensation    of    liquids    in    vacuo ; 
Process  and  apparatus  for  the  automatic  and  continuous 

.     D.    A.    Guelfi    dit    R.    Rochevillars.     Fr.    Pat. 

450,634,  Nov.   15,   1912. 

Ax  evaporating  and  a  condensing  chamber,  maintained 
under  vacuum,  are  immersed  respectively  in  baths  of 
liquid  at  temjK-iatures  slightly  above  and  slightly  below 
zero,  so  thai  a  continuous  evaporation  and.  condensation 
of  liquid  takes  place  without  ebullition  and  an  exact 
interchange  of  heat  between  the  heating  and  cooling 
liquids  occurs.  To  obtain  large  heating  and  cooling 
surfaces  the  evaporator  and  condenser  chambers  are 
each  formed  with  a  series  of  concentric  annular  hollow 
projections  immersed  in  the  heating  or  cooling  liquid.- — H.H 

Mixtures  of  healed  vapours  with  products  of  combustion  ; 

Process  and  apparatus  for  the  production  of .     C.  D. 

McCourt  and  C.  Ellis.     Fr.  Pat.  460,732,  Nov.  19,  1912. 

Under  Int.  Conv.,  .Ian   4,  1912. 
The  liquid  is  contained  in  a  suitable  vessel  and  vapourised 
by  the  heat  developed   Ijv  the  Btnfaci    ccmbuction  <f  a 


gaseous  mixture,  which  is  burned  either  in  tubes  filled 
with  granular  refractory  material,  and  partly  immersed 
in  the  liquid,  or  on  the  surface  of  a  permeable  plate, 
suspended  above  the  surface  of  the  liquid.  The  products 
of  combustion  are  mixed  with  the  vapour  given  off,  and  the 
latter  becomes  thereby  superheated.  The  process  may 
be  applied  to  the  distillation  of  heavy  oils,  fattv  acids, 
etc.— W.  H.  C. 

Calcining    or   treating    granular    materials;     Process  and 

apparatus  for ,     C.  D.  McCourt.     Ft.  Pat.  450,733, 

Nov.  19,  1912.  Under  Int.  Conv.,  Jan.  23,  1912. 
The  granular  material  is  fed  continuously  into  a  vertical 
kiln,  and  a  combustible  gaseous  mixture  is  injected  into 
the  lower  part  of  the  material  in  the  kiln,  at  a  rate  greater 
than  the  rate  of  propagation  of  flame,  so  that  surface 
combustion  takes  place  among  the  particles  of  granular 
material.  The  treated  material  is  withdrawn  from  the 
bottom  of  the  kiln.— W.  H.  C. 

Mixing  and  homogenising  liquids  ;  Process  and  apparatus 

for .     F.  M.  Berberich.     Fr.  Pat.  451,028,  Nov.  26, 

1912.     Under  Int.  Conv.,  Dec.  2,  1911. 

The  liquids  are  forced  under  pressure  through  a  series  of 
stepped  passages,  the  horizontal  portions  of  which  are 
prolonged  past  the  vertical  portions  so  as  to  form  a  series 
of  cul-de-sacs  which  produce  counter-currents  of  liquid 
acting  in  opposition  to  the  main  streams,  thus  giving 
rise  to  a  maximum  of  friction  between  the  particles  of 
liquid.  The  liquids  to  be  mixed  enter  the  stepped  passages 
from  two  inlets  regulated  by  conical  stop-valves  and 
inclined  towards  one  another  in  such  a  manner  that  a 
preliminary  admixture  of  liquid  occurs  before  the  latter 
enters  the  stepped  passages. — H.  H. 

Oil ;  Separation  of  emulsified from  water  of  condensa- 
tion.    E.  Hutin.     Fr.  Pat.  451,202,  Nov.  30,  1912. 

The  water  of  condensation  is  made  to  traverse  a  bed  of 
iron  oxide  or  iron  salts  (or  salts  of  another  metal  such  as 
copper  or  manganese)  and  is  then  treated  with  a  suitable 
quantity  of  lime  water  to  precipitate  the  oil,  and  decanted 
from  the  precipitate. — C.  A.  M. 

Glass  carboys,  etc.,  filled  with  caustic  or  poisonous  liquids 
or    liquids    which    evolve    easily    inflammable    vapours  ; 

Process  for  empty  inn Aktienges.  fiir  Anilinfabrika- 

tion.     Ger.  Pat.  258,341,  Oct.  3,  1911. 

The  emptying  is  effected  by  means  of  a  siphon  connected 
with  an  aspirator.  The  latter  consists  of  two  receptacles 
mounted  one  above  the  other  in  a  frame  and  connected  by 
means  of  a  tube.  The  frame  can  be  inverted.  The  upper 
receptacle  is  connected  by  means  of  a  flexible  tube  with 
the  siphon,  and  on  opening  suitable  taps  water  flows 
from  the  upper  into  the  lower  receptacle  and  sets  the 
siphon  working.  After  inverting  the  frame  the  operation 
can  be  repeated. — A.  S. 

Separation  of  gases,   vapours,   hydrocarbons,   and  the  like. 
G.  A.  M.  Arnaud.  Pans.     Eng.  Pat.  4808,  Feb.  26.  1912. 

See  Fr.  Pat.  438,195  of  1911  ;  this  J..  1912,  628.-— T.  F.  B. 

Separating    gases    and    vapours    including    hydrocarbons  ; 

Apparatus  for .     G.    A.    .M.    Arnaud.    Paris.      Kng. 

I 'at,  4809,   Feb.   26,   1912. 

See  Fr.  Pat.  438,196  of  1911  ;  this  .!.,  1912,  828.     T.  1\  B. 

Films  of  liquids  or  semi-liquids;    Apparatus  adaptid  to 

spread  and  smooth upon  a  cooling  turfat  i  fox  -*>Udifi- 

cution.     ( '.    Christensen,    Copenhagen,    uad    0     I 
Laaridaen,     Vangen;     Denmark.     Bag.     I'at.     20,61 

Sept.    8,     1912. 

See  Fr.  Pat.  449,289  of  L912;  this  i.,  1918,  478       I    I'.  H. 
Kiin,     K.  H.Sut.litVe. Leigh.      UA  Pat.  1,0*1,062. May  13 

1913. 
Pat.  11,309  of  1911  :  thw  .1..  1912.  H>.  -  T.  F.  B. 
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Coal  ;     Determination    of    water    in .     P.    L.    Teed. 

Inst.  Min.  and  .Mot.. '.May,  1913.     [Advance  proof.] 

A  ffmim  sample  of  the  80-iik>1i  coal  is  placed  in  a 
100  o.e.  pressure  Baak  connected  with  ■  weighed  l'-tube 

containing  quicklime,  the  latter  being  in  the  form  of  lumps 
m  the  limb  nearer  to  the  llask  and  in  line  powder  in  the 
other  limb.  The  U-tube  is  connected — through  a  sul- 
phurie  aeid  diving  tube  and  an  intervening  tap— with  a 
Spnngel  water  pump.  A  vacuum  of  about  700  mm. 
having  been  created  in  the  flask,  the  latter  is  immersed  in 
l>oiling  water  and  the  lime  tube  in  a  boiling  aqueous  solu- 
tion of  ealeium  or  sodium  chloride.  At  the  end  of  about 
3u  minutes,  the  water  and  calcium  chloride  baths  are 
removed,  t^ie  apparatus  disconnected  from  the  pump  and 
air  slowly  allowed  to  enter  through  the  drying  tube  ;  the 
lime  tube  is  then  washed,  dried,  and  re-weighed.  The 
increase,  it  is  stated,  is  clue  solely  to  water  from  the  coal, 
no  other  volatile  constituent  of  the  latter  being  retained 
by  the  lime  at  the  temperature  employed ;  no  carbon 
dioxide  or  phenol  was  evolved  from  any  of  the  coals  used 
by  the  author,  but  the  lime  tube  was  found  to  be  attacked 
by  the  hot  calcium  chloride  solution,  necessitating  a  cor- 
rection for  the  most  accurate  work.  Excellent  agreement 
was  obtained  as  the  result  of  triplicate  determinations 
made  upon  various  kinds  of  coal. — W.  E.  F.  P. 

M  at,  r  formed  by  combustion  of  substances  containing  sulphur 
and  mitogen    in   the  <  atari  metric    bomb;     Determination 

cf •     0l   Ran.     Z.   anorg.   Chem.,   1913,  81,   116 — 

121. 

Turn  determination  is  combined  with  that  of  the  calorific 
value,  by  employing  a  bomb  provided  with  two  tubulures 
and  introducing  sodium  carbonate  with  the  charge,  so 
that  the  nitric  acid  and  oxides  of  sulphur  produced  during 
combu-tion  are  fixed  as  sodium  Baits.  When  the  deter- 
mination of  calorific  value  is  completed,  the  bomb  is  placed 
in  a  paraffin  bath  and  connected  with  weighed  absorption 
apparatus,  through  which  the  contained  gases  are  allowed 
-lowly  to  escape;  the  bomb  is  then  warmed  to  110  ('., 
and  the  water  vapour  swept  into  the  absorption 
apparatus  by  a  current  of  pure  dry  air.     The  acids  formed 

determined  by  Subsequently  rinsing  out  the  contents 
of  the  bomb,  titrating  with  N/5  hydrochloric  acid  and 
m.-thyl  orange  (6  c.c.),  warming,  adding  10  c.c.  of  JV/5 
barium  chloride,  drop  by  drop  with  shaking,  and,  after  the 
barium  sulphate  has  settled,  20  c.c.  of  A"  .">  sodium  car- 
bonate. ;    thin  eoohng  the  mixture,  making  up  to  250  c.c, 

ring  through  a  dry  filter,  and  titrating  200  c.c.  of  the 
filtrato   with    .V  5   hydrochloric   acid   and   methyl  orange 

••.).  The  sulphur  content  Is  0004  (c— 8)  grm.  and  the 
nitric  acid  formed,    using  a  grm.   of  sodium   carbonate, 

corresponds  to  14  (   _",    .—-^-—.\  grm.  of  nitrogen.    If 

■a.  of  sulphur  and  n  »rm.  of  nitrogen  are  oxidised  and 

mm.    of    water    formed,    the    observed    calorific    value, 

.'  a  grm.  of  sodium  cubonate,   most   be  reduced  by 

M6fl    (MXM    is    kflo.-ealories.     This    cor- 

tioo  with  1  era.  of  eoal  and  0*8  grm.  of  sodium  oai  bonate 

amount-  to  abowJ    l-.",  p-r  cent.  of  the  calorific  value. 

P.  Bona. 

\Yut<r  ir,  0k  volatile  products  resulting  from  the.  ivtittation 

of  fwls  ;     Determination    of .  '  G.    Lambri  .     '/. 

anorg.  CbeflL,   1013,  81,  24—39. 

PBoaraosvi  peatoxklc  may  be  need  for  the  determination 
of  watei  in  vapown  containing  also  benzene,  toluene,  xyl  no, 

ammonia,  pyridine,  phenol,  naphthalene,  sulphur  dioxide, 

hydrogen   sulphide,    hydrogen    cyanide,    cyanogen,    and 
illuminating  gas,  for  by  heating  the  absorbent  to  160 

leu   water,   only  ammonia,    pyridine,   and    phenol 
retained,    and   these   may    be    readily   determined    in    the 
absorption  prod uet.     Fortius  purpose,  the  content    of  the 
absorption  tabs,  after  weighing,  are  allowed  to  deliqui 

:ie  air,  and  then  water  i-  added,  the  solution  twice 
■tared  through  •  hardened  filter,  made    trongrj  alkaline 


and  distilled  ;  ammonia  and  pyridine  are  thus  expelled  and 
are  collected  in  N/ 10  sulphuric  acid.  The  residual  liquor 
is  treated  with  an  excess  of  sulphuric  acid  and  distilled  in 
a  current  of  steam,  so  as  to  remove  the  phenol,  which  is 
determined  in  the  distillate  by  the  bromine  method  in  the 
usual  way.  The  excess  of  acid  in  tho  solution  containing 
ammonia  and  pyridine  is  titrated,  using  Congo  red  as 
indicator  (in  such  manner  as  to  match  the  purple  colour 
produced  by  adding  the  samo  volume  of  indicator  to  a 
solution  of  ammonium  sulphate  which  is  exactly  neutral 
to  methyl  orange),  so  as  to  determine  the  total  base,  and 
ammonium  sulphate  solution  is  then  added,  the  liquid 
evaporated  to  dryness,  and  the  residue  heated  for  15  minutes 
at  130°  C.  Pyridine  is  thus  expelled  and  its  amount  is 
ascertained  by  titrating  the  liberated  sulphuric  acid  in  the 
residue  (using  Congo  red  as  before) ;  94  per  cent,  of  the 
pyridine  is  indicated.  Where  other  pyridine  bases  are 
present,  the  residue  must  be  heated  for  30  minutes,  and 
tho  proportion  of  base  found  (reckoned  as  pyridine)  must 
be  multiplied  by  1-25. — F.  Sodn. 

Mine  gases;  Ignition  of by  the  filaments  of  incan- 
descent lamps.  H.  H.  Clark  and  L.  C.  Ilsley.  U.S. 
Bureau  of  Mines,  Bull.  52,  1913. 

Most  of  the  experiments  were  made  with  a  mixture  of 
91-4  per  cent,  of  air  and  8-6  per  cent,  of  natural  gas  con- 
taining :  CH.,  82,  C2H€  1(5-4,  N2  1-5  per  cent,  and  a  trace  of 
carbon  dioxide.  Tests  were  made  with  1219  standard 
lamps  and  234  miniature  lamps.  The  naked  filaments  of 
all  standard  lamps,  operated  at  rated  voltage,  will  ignite 
the  gaseous  mixture  used.  All  classes  of  standard  carbon 
lamps  will  sometimes  ignite  the  gas  when  the  tips  of  the 
bulbs  are  broken  off.  The  filament  temperature  of  all 
classes  of  standard  lamps,  and  of  all  but  one  class  of 
miniature  lamps,  can  be  increased  to  such  a  degree  that 
the  lamps  when  smashed  will  ignite  gas.  When  the  bulbs 
of  lamps  burning  at  rated  voltage  were  smashed  the  results 
showed  that  55-  and  100-volt  lamps  of  all  candle  powers 
ignited  gas  under  the  conditions  of  the  tests,  and  that  32- 
and  50-candle  power  55-volt  lamps  invariably  ignited  gas. 
The  8-candle  power  220-volt  lamps  gave  no  ignitions,  and, 
in  general,  the  percentage  of  ignitions  obtained  from  lamps 
of  given  candle  power  decreased  as  the  voltage  increased. 
When  the  tips  of  the  bulbs  were  broken  the  percentage  of 
ignitions  increased  as  the  candle  power  rating  increased, 
and  decreased  as  the  voltage  rating  increased.  Although 
no  class  of  lamps  gave  100  per  cent,  ignitions  all  classes  pro- 
duced somo  ignitions. — G.  W.  McD. 

Explosions  which  occurred  at  the  Cadeby  Main  Colliery  on 
Tuesday,    July    9,    1912  ;     Causes    and    circumstances 

attending  the .     R.   A.   S.   Redmayne,   H.M.   Chief 

Inspector  of  Mines.     [Cd.  G716.] 

It  is  considered  that  the  fire  which  originated  some  years 
previously  in  the  neighbourhood  of  the  fault  had  never 
been  completely  eradicated,  but  gave  occasional  evidence 
of  its  existence,  and  that,  as  the  coal  was  worked  off  against 
the  fault,  a  great  cavity  formed,  both  fire  and  cavity 
keeping  pace  with  the  extraction  of  the  coal.  An  incipient 
explosion  had  occurred  previously  in  January  1912.  The 
condition  of  affairs  on  the  night  preceding  the  explosion 
provided  just  the  combination  of  circumstances  necessary 
to  cause  an  explosion  on  a  more  extended  scale,  i.e. — the 
effective  sealing  off  of  the  exit  from  the  fire  area,  but  the 
failure  to  seal  off  the  inlet,  allowed  an  accumulation  of 
explosive  mixture,  and  a  vent  for  the  consequent,  explosion. 

The  manager's  instructions  for  dealing  with  the  situation 
were  well  conceived  for  effectually  sealing  off  the  affected 
area,  but  the  inspector  does  not  believe  that  these  instruc- 
tions were  carried  OUt  va  their  entirety. — G.  W.  M<  I). 

Methane;     8yr.thf.tis    of — —  by    catalysis.    W.    [patiew. 
J.     prakt.     Chem.,     1013,    87,'    479—487. 

No  formation  of  methane  oould  be  detect rd  when  hydro 

;i  t  atmospheric  pressure  was  led  over  sugar  charcoal  in 

pretence   of   nickel   oxide  or   reduced    nickel   or  a   mixture 

of  reduced  nickel  and  alumina,  at  temperatures  between 
li.ii  and  650°  C.  By  using  high  pressures,  however,  it 
was  possible  to  synthesise  methane  in  this  way  at  510  — 
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525°  C,  using  as  catalyst  nickel  oxide,  copper  oxide,  tin 
oxide,  or  ferric  oxide.  For  example  with  3  grms.  of 
nickel  oxide  at  510°  C,  6-5  per  cent,  of  methane  was 
produced  in  26  hours,  and  with  3  grms.  of  tin  oxide  at 
515°  C,  6-2  per  cent,  in  12  hours.  The  author  regards  the 
synthesis  of  methane  as  a  combined  oxidation  and  re- 
duction catalysis,  the  metallic  oxide  of  the  catalyst  being 
reduced  to  metal  and  oxidising  the  carbon  to  carbon 
dioxide,  which  is  then  reduced  by  hydrogen  to  methane 
and  water  ;  the  water  is  decomposed  by  the  reduced  metal, 
with  re-formation  of  hydrogen  and  the  metallic  oxide. 
It  is  suggested  that  in  the  experiments  of  Bone  and  Jerdan 
(this  J.,  1901,  696 ;  see  also  Bone  and  Coward,  this  J., 
1908,  1143),  the  union  of  carbon  and  hydrogen  was  due 
to  the  presence  of  a  small  quantity  of  water  whereby 
the  carbon  was  first  oxidised.  The  interaction  of  carbon 
dioxide  and  hydrogen  to  form  methane  and  water  is  shown 
to  be  reversible. — A.  S. 

Coking  of  coal  at  low  temperatures.  S.  W.  Parr  and  H.  L. 
Olin.  Bull.  60,  Eng.  Expt.  Stat,,  Univ.  of  Illinois. 
U.S.A.     Scient.  Amer.  Suppl.,' April  19,  1913,  252—255. 

The  authors'  experiments  were   made  in  a   small  scale 
apparatus  from  which,  after  charging,  all  the  air  was 
expelled  by  means  of  steam,  after  which  the  necessary 
temperature  (about  450°  C.)  was  attained  by  means  of 
superheated  steam  brought  into  direct  contact  with  the 
coal.     It  has  been  shown  previously  (Parr  and  Francis, 
Bull.  24,  Eng.  Expt.  Stat.,  Univ.  of  Illinois)  that  at  this 
temperature  steam  has  no  chemical  action  on  the  coal. 
The  yields  of  the  different  products  were  :    coke,  75 — 80 
per  cent.  ;   tar,  nearly  8  per  cent. ;   ammonia,  0-8  lb.  per 
ton  of  coal ;    gas,  about  0*5  cb.  ft.  per  lb.  of  coal.     The 
calorific  value  of  the  gas  exceeds  1000  B.T.U.  per  cb.  ft. 
An  average  sample  contained,  H2S  3*2,  CO,  5-7,  illumi- 
nants  8-3,  CO  5-2,  H„  5-0,  C.,H8  14-4,  CH4  51-4,  and  N,  5-7 
per  cent.     The  tar  yielded  "on  distillation  :    20°— 1005  C, 
10-5  ;    100°— 200°  C,  29-1  ;    200°— 240°  C,  29-8  ;    240°— 
275°  C,  5*5 ;    coke  residue  21-3  per  cent.     The  tar  oils 
are  unsaturated,   the  lighter  fraction  liaving  an  iodine 
absorption  value  of  165.     The  coking  properties  of  coal 
are  considered  to  be  due  to  unsaturated  substances  which 
melt  before  they  decompose,  and  it  is  stated  that  coal 
which  has  been  exposed  under  oxidising  conditions,  loses 
its  coking  properties,  presumably  owing  to  oxidation  of 
the  unsaturated  substances.     It  is  stated  that  the  exclusion 
of  oxygen  i3  an  essential  condition  for  obtaining  coke  of 
good   texture   in  low-temperature   carbonisation,   but  in 
order  to  obtain  firm  blocks,  pressure  must  be  applied 
during  the  process.     The  bituminous  Illinois  coals  appear 
to  contain  a  superfluous  amount  of  the  substances  which 
act  as  binding  agents  in  the  coking  process,  and   it  is 
possible  to  obtain  a  coke  of  good  texture  by  carbonising 
a  mixture  of  the  raw  coal  with  a  large  proportion  of 
material  which  has  already  been  coked  and  then  reduced 
to  breeze.     Another  binding  agent  (preferably  molasses) 
may  be  used  instead  of  or  in  addition  to  the  raw  coal. 

—A.  S. 

Mineral  oils  of  high  boiling  point :    Composition  of . 

J.   Marcusson.     Chem.-Zeit.,  1913,  37,  533 — 535,   550 — 
553. 

(1)  Viscous  constituents: — It  has  already  been  shown 
(this  J.,  1911,  943)  that  the  most  viscous  constituents  of 
mineral  oils  of  high  boiling  point  are  those  not  reacting 
with  sulphuric  acid  and  formalin  (this  J.,  1904,  1082  ; 
1911,  201).  Further  experiments  have  been  made  to 
ascertain  whether  these  constituents  are  paraffins,  olelines, 
naphthenes  or  polynaphthenes.  The  conclusion  is  drawn 
that  condensed  naphthenes  (polynaphthenes)  must  be 
regarded  as  the  main  cause  of  the  viscosity  of  heavy 
machine  (especially  Russian)  oils.  Besides  these  hydro- 
carbons, all  light-coloured  machine  oils  contain  viscous 
oxygenated  compounds,  of  a  resinous  nature,  which  may 
be  extracted  from  the  oil  by  means  of  70  per  cent,  alcohol. 

(2)  Composition    of    "  liquid    paraffin."     The     so-called 
liquid    paraffin "   of   the   (Jerman   Pharmacopoeia    is   a 

colourless  oil,  obtained  from  the  heavy  fractions  of  petro- 
leum oil  by  successive  treatments  with  strong  and  fuming 
sulphuric  acids.  This  destroys  all  unsaturated  con- 
stituents and  leaves  a  mixture  of  saturated  hydrocarbons 


resembling  melted  paraffin  wax.  A  commercial  sample 
gave  the  following  values  : — Sp.  gr.  at  20°/4°  C,  0-8827  ; 
refractive  index  at  20°  C,  1-4797  ;  viscosity  at  20°  C, 
23-0°  (Eagler);  and  L»1d= +2-13°.  It  coutained  C  86-74 
and  H  13-43  per  cent.,  but  its  physical  properties  indicated 
the  presence  of  condensed  naphthenes.  The  optically 
active  constituents  consisted  chiefly  of  polynaphthenes. 
(3)  Reactions  with  aluminium  chloride  : — The  optically 
active  constituents  of  "  liquid  paraffin  "  were  rendered 
inactive  by  treatment  with  aluminium  chloride  either 
alone  or  in  the  presence  of  carbon  bisulphide.  The 
explanation  of  the  reactions  occurring  during  such 
treatment,  is  that  the  most  viscous  constituents  of  the 
"  liquid  paraffin  "  are  converted  into  double  compounds 
with  aluminium  chloride.  These  compounds  are  partially 
soluble  in  carbon  bisulphide  and  when  exposed  to  the 
further  action  of  the  aluminium  chloride,  undergo  other 
changes  such  as  condensation  and  rcsinification.  In 
consequence  of  these  secondary  reactions  the  solvent 
dissolves  more  of  the  double  compound,  which  in  turn 
undergoes  further  decomposition,  until  the  whole  of  the 
viscous  and  optically  active  constituents  has  been 
decomposed.  Hydrocarbons  of  high  molecular  weight 
are  more  readily  attacked  (in  carbon  bisulphide)  by 
aluminium  chloride  than  hydrocarbons  of  lower  molecular 
weight.  For  example,  whilst  benzene  gives  only  a  slight 
colouration,  even  on  heating,  toluene  gives  a  slight  brown 
colouration,  xylene  a  deep  brown,  and  naphthalene 
and  anthracene  blacken  the  solution  in  the  cold. — C.  A.  M. 

Lamp  oil  and  varnish  spirits  (turpentine  oil  substitutes)  ; 

Tests  distinguishing  between .     D.   Holde.     Chera.- 

Zcit.,1913,  37,  610— 611. 

The  relationship  between  the  temperatures  of  the  boiling 
liquid  and  vapours  above  it  affords  a  means  of  distin- 
guishing between  petroleum  lamp  oils  and  varnish  spirits 
(lac-benzine).  In  the  case  of  varnish  spirits  and  "  safety  " 
petroleum  oils  the  difference  between  the  two  temperatures 
at  the  beginning  of  the  boiling  usually  varied  from  5°  to 
14°  C.  with  a  maximum  of  1S°  C,  whilst  with  lamp  oils  it 
ranged  from  30°  to  40°  C.  On  continuing  the  distillation 
it  gradually  fell — e.g  ,  after  distillation  of  20  per  cent,  to 
4°  to  15°  C.  with  varnish  spirits  and  "safety  "  petroleum  oil, 
and  to  21°  to  44°  C.  with  lamp  oils.  "  Safety  "  petroleum 
oils  miy  be  distinguished  from  varnish  spirits  not  only 
by  their  very  high  flash-point,  but  also  by  the  difference 
in  their  solubility  in  alcohol.  All  the  varnish  spirits 
examined  we»e  completely  soluble  in.  three  times  their 
volume  of  96  per  cent,  alcohol,  whilst  lamp  oils  and 
"  safety  "  oils  gave  turbid  liquids  under  these  conditions. 
The  lower  the  b.  pt.  of  petroleum  hydrocarbons  the 
greater  their  solubility  in  alcohol. — C.  A.  M. 

Westphalian  coke  oven  by-products.      Engineer,  May  23, 

1913.  [T.R.] 

The  manufacture  of  coke  at  the  pits  in  the  Ruhr  district, 
Rhenish-Westphalia,  in   1911,  equalled  the  total  output 
of    coke    at    British    collieries    and    gasworks    combined 
in  the  same  year,  and  when  the  British  figures  are  available 
for  1912  it  will  be  found  that  the  Westphalian  pits  alone 
have  already  surpassed  them  by  a  considerable  tonnage. 
As  a  result  of  the  increase  in  the  output  of  coke  from  the 
by-product  ovens  in  the  Ruhr,  an  expansion  is  noticeable 
in  the  production  of  gas  and  by-products.     The  production 
of  sulphate  of  ammonia,  which  only  reached  53,000  tons 
in  Westphalia,  in  1903,  had  risen  to  236,000  ton-  in  1011. 
In  the  same  period  the  output  of  coal  tar  increased  from 
132,000  tons  to  569,000  tons,   whilst  that  of   beMohne 
advanced  from  40,000  tons  to  70,000  tons  in    1911   and 
84,000  tons  in  1912,  and  is  being  further  developed  by  the 
installation  of  further  plant.     The  production  of  lighting 
gas  from  the  coke  ovens   advanced   from   393, (MM>  cubic 
metres  in  1903  to  84,504,000  cubic  metres  in  191  1.  tin-  gas 
being  largely  supplied  to  towns.     Similarly  the  output  of 
electrical  energy  at  the   Ruhr  pit.   lias    been   developed 

from   58,000,000   kilowatt  hours   in    1906.   to   592, ,000 

kilowatt-hours  in  1911.  anil  further  extensions  mere  made 
in  1912.     Most  of  the  electrical  energy  i-  ntihaed  for  the 

collieries  and  the  auxiliary  plant,  although  an  increasing 

quantity  is  disposed  of  to  third  parties. 
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sampling  coal  deffoertes,  and  typ<*  of  Government 
specifications  for  the  mmrcmait  of  <\xil.  (i.  S.  Pop©. 
Bureau  of  Mines.  Dent,  of  the  Interior,  U.S.A. 
Bulletin  03.     1913.     Washington,  Govt.  Printing  Office. 

Methods  mid  apparatus  need  in  Petroleum  testing.  Yis- 
lointtri/.     \V.  P.  Higgins.     8ee  London  Section,  p.  5(i8. 


Patents. 
Peat  and  the  like.  ;  Treatment  of  [extracting  water  from] 


Ipparatv 


H.  L  Dohi  rty,  New 


171.  April  29,   1913. 

TttK  apparH1  of  a  furnace  rhambei   tot   hi 

the  retOtte,  whi'h  i-  fed  with  pr<  I  M  and  air.      The 

preheating     in     effected    iD    a    regenerator      uperim] 
on  the   f urna' ••  ehasabsr,   and    provided    with   adjacent, 
separate  flu*--  for  the  air.  the  gSSSOai  (mI    and  the  m  tfl 
The  Uti  to  preheat  both  the  incoming  air 

gas.— W.  H 


(fa  .    Method  of  producing 


J.  N.  Alsop,  Assignor  to 


.1.    E.   Jameson  and  O.    EL    Vulpv.    London,  and  E.   A. 
Buckle,  Manchester.     Bog.  Pat,  10,370,  May  I,  1912. 

An  electric  current  i-  i>;t-stM.l  through  a  pulp  of  the  dis- 
integrated material,  at  100c— 120°  C,  under  a  pressure  of 
about  10  atmospheres.  It  is  claimed  that  the  hydro- 
cellulose  of  the  peat  is  decomposed,  the  pulp  being  thus 
rendered  amenable  to  rapid  filtration  under  slight  pressure. 

— W.  E.  F.  P. 

Combustible  suitable  for  automobiles,  motors,  etc.  ;    Process 

for  t),r  manufacture  of  a .     0.  E.  H.  Med  berg  and 

A.  F.  Medbcrger.     Fr.  Pat.  451,134,  Nov.  23,  1912. 

It  s  litre-  of  mineral  oil  are  mixed  with  ten  litres  of  *'  indus- 
trial sulphite  alcohol  for  motors  "  and  26  gnus,  of  camphor 
BOO  irm.'.  of  naphthalene  are  added.  If  necessary 
10  gTrns.  of  potassium  chlorate  are  also  added.  The 
mixture  i-  allowed  to  settle,  filtered,  and  about  20  per  cent.  I 
of  benzol  or  petrol  added. — \Y.  H.  C. 

CombustibU  for  explosion  motors  ;    Process  for  the  prepara- 

t;otl  0f  „  .     L.  Stahn.     Fr.   Pat.  451,301,  Dec.  3,    ! 

1918. 

The    inflammability    and    volatility    of    motor    spirit    is 
I  by  adding  to  it,  from  1-5  to  4  per  cent,  of  a  pro- 

1   as   follows  : — 15  parts  of  resin,   5  parts  of   J 
•  ate.  and  10  part-  of  petroleum  ether  are  dissolved 
in   10U  part-  of  96  per  cent,  alcohol  and  the  mixture  is    ; 
...  i  it  Iim)    i'.     A  small  quantity  of  acetone  is  added  to 
■  lktillate,  which  is  then  mixed  with  the  motor  spirit.    \ 
greater  tL>-  specific  gravity  of  the  motor  spirit,  the 
more  of  the  product  i-  added. — W.  H.  ('. 

*ns  ;     Process    and    arrangement    for    discharging 

'tiral     .     Stettiner     (hamotte-Fabrik     Act.-Ges. 

Fr.   Pat.  451,249,  Dec.  2,  1912.     Under 
I    •     I  „iv..  Julv  22.   I!tl2. 

Thf.   stopper   i-    tir-t    towered  vertically  till  clear  of  the 

•  .  by  a  mm  supported  on  a  travelling  carriage,  which 

run-  on  a  tramway  U-neath  the  oven-.      As  BOOD  as  it  is 

•    ii]«r  i-  tilted  sideways  OB  to  ■  -mill  carriage 

and   moved   away  -id-was-,  allowing  tin-  coke  to  fall  out 

the  coke  truck.  —  \V.  H.  I 


prijdurer*  ;     Rotary    grate    for .  H.    Rehman, 

.  ,ri.     Eng.    Pat.   610£              28,  1913.     Under 

-  :.*.    24,    1912.     Addition  to   Eng.   Pat. 
in.}.::.   May  6,   1907. 

Kv  ■  outer  cone  of  the  grate  described  in  the  chief  patent 

mooted  with  the  middle  cone  by  a  bridge  in  the  form 

of   a   -addle  roof,    only   the   hindmo-t    wall    of  each    bril 

(with  regard  [ircctaen  of  rotation)  lxin»  provided 

with   o|*-tiirnr-.     The   grate   M   thus   rendered   suitable   for 
with  bnqnetted  brown  ooal  or  with  fuel  contaii 
■  forming  mineral  matter.     W.  I'.  P.  P. 


ALsop     Electrical     Co.,     Uwensboro,     Ky.     U.S.     Pat. 
1, 0t>0,4 10,  April  29,   1913. 

Air  is  subjected  to  the  action  of  an  electric  arc,  and  whilst 
in  a  state  of  ionisation  is  brought  into  contact  with  the 
vapour  of  a  vegetable  organic  substance. — W.  H.  C. 

(ins-producing  oven.  A.  Gohmann,  Assignor  to  Stettiner 
Chamotte -Fabr.  A.-G.  vorin.  Dklier,  Stettin,  Germany. 
U.S.  Pat.  1,0(50,837.  May  0,  1913. 

The  oven  is  provided  with  chambers,  the  partitions 
between  which  each  contain  two  vertical  series  of  heating 
flues,  superposed  longitudinally,  provided  with  air 
inlets,  and  with  two  sets  of  gas-supply  channels  in  the 
wall  between  the  heating  flues  and  leading  to  the  latter. 
Each  set  of  heating  flues  is  provided  with  a  gas-distributing 
chest,  subdivided  by  a  partition  into  two  compartments, 
and  connected  with  one  of  the  sets  of  gas-supply  channels. 
Gas -regulating  valves  are  removable  from  the  chests 
lengthwise  of  the  gas  channels,  so  that  the  latter  are 
accessible  from  the  end  of  the  oven  after  removal  of  the 
valves.  The  outlets  from  the  gas  channels  to  the  heating 
flues  are  located  at  different  distances  from  the  air  inlets 
of  the  flues,  and  are  made  of  different  heights,  increasing 
toward  the  outlets  of  the  heating  flues  so  as  to  secure  an 
increasingly  better  mixture  of  the  gas  and  air,  as  the 
amount  of  air  admixed  with  the  combustion  products 
diminishes.  Each  individual  heating  flue  is  also  provided 
with  a  number  of  fuel  inlets,  arranged  at  different  distance? 
from  the  respective  air  inlets  and  from  the  ends  of  the  oven. 
The  outlets  for  the  products  of  combustion  are  farther  away 
from  the  air  inlets  than  the  last  fuel  inlets,  so  that  the 
combustion  gases  produced  at  the  first  fuel  inlets  are  com- 
pelled to  travel  past  all  the  other  fuel  inlets  of  the  same 
heating  flue  before  reaching  the  outlets.  Upright  collecting 
channels  are  provided  into  which  the  combustion  gases  pass 
directly  from  each  of  the  several  heating  flues. — B.  N. 

Ammonia  from  the  products  of  the  destructive  distillation  of 

coal   or  4he    like  ;     Direct    recovery   of  .      C.    Still, 

Recklinghausen,  Germany.     Eng.  Pat.  28,072,  Dec.  5, 
1912.     Under  Int.  Conv.,  Dec.  6,  1911. 

The  hot  gases  are  introduced  at  about  100°  0.  into  the 
bottom  of  a  cooling  column,  up  which  they  flow  and  meet 
a  downward  spray  of  cooling  liquor,  maintained  at  about 
25°  C.  The  gases  are  thereby  cooled  to  about  35°  C.  and 
the  cooling  liquor,  containing  all  the  tar  and  some  con- 
densed water,  becomes  heated  to  about  90°  C.  and  flows 
by  way  of  a  seal-pot  into  a  hot  water  reservoir.  The 
gases,  cooled  to  35°  C,  enter  a  tubular  surface  conden.-ci, 
and  are  cooled  to  about  20°  C,  producing  a  certain  amount 
of  condensed  water  of  25°  ('.,  which  flows  by  way  of  a 
seal-pot  into  a  cold  water  reservoir.  The  gases  at  20°  C. 
then  pass  into  a  re-heating  column,  similar  to  the  first 
column,  when;  they  meet  a  counter-current  of  water  at 
90°  ('.,  which  is  pumped  up  from  the  first  mentioned  hot 
water  reservoir  ;  the  gases  are  thereby  heated  to  about 
SO  ('..  at  which  temperature  they  issue,  free  from  tar  and 
condensable  Impurities,  into  a  saturator,  and  the  re- 
heating liquor  is  cooled  to  about  25°  C.  and  flows  by  way 
of  a  seal-pot  into  a  cold  water  reservoir,  from  which  a 
pump  draws  the  cooling  liquor,  which  is  supplied  to  the 
iirst  cooling  column.  A  certain  proportion  of  the  liquor. 
collected  in  the  hot  water  reservoir,  is  preferably  with- 
drawn and  introduced  into  the  hydraulic  main  of  the  coke 
ovens,  or  the  like,  where  it  is  evaporated  by  the  heat  of 
the  hot  crudi  ga  e  .  By  thus  increasing  the  amount  oi 
aqneoa  rapoui  carried  by  the  ga.es,  the  development  of 
the  nece    ary  amount  of  heat  in  the  first  column  is  ensured, 

0.  E. 

Dry  purification  of  [bUt  t-fumace]  gams;  Process  and 
apparatu  for  //<<  — .  A.  Stolte.  Fr.  Pat.  460,967, 
Nov.  23,   1912. 

Till,   apparatu      COO   i  I      Of   three    part-,    a   refrigerator   10 

whi'li  the  temperature  ol  the  gas  is  reduced  to  a  tempera- 
ture con  iderably  below  it  aturation  point,  and  where 
it  i-  Ultimately  mixed  with  a  finely  divided  spray  of  water, 
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-.     E. 

Pineau,  Nantes,  France.  Eng.  Pat.  13,229,  June  5, 
1912.     Under  Int.  Conv.,  June  6,  1911. 

See  Ft.  Pat.  444,620  of  1912  ;  this  J.,  1912,  1172—  T.  F.  B. 

Gas-producer  system.  G.  Akerlund,  Assignor  to  Standard 
Gas  Power  Co.,  Atlanta,  Ga.  U.S.  Pat.  1,060,807, 
May  6,  1913. 

See  Fr.  Pat.  441,049  of  1912  ;  this  J.,  1912,  806.— T.  F.  B. 

Gases   or  fuels  ;    Process  for   the   recovery  of  by-product* 

from .     A.  Rottmann,  Assignor  to  Dr.  C.  Otto  und 

Co.  Ges.  m.  b.  H.,  Bochum,  Germany.  U.S.  Pat. 
1,061,949,  May  13,  1913. 

See  Fr.  Pat.  445,402  of  1912 ;  this  J.,  1913,  13.— T.  F.  B. 

Flame  ;    Means  for  preventing  the  backward  propagation 

of .     A.     C.     lonides,     jun.,     London.     U.S.     Pat. 

1,061,847,  May  13,  1913. 

See  Eng.  Pat.  12,346  of  1912  ;  this  J.,  1913,  412.— T.  F.  B. 

Paraffins,  particularly  ozokerite-like  hydrocarbons  ;   Process 

for  the  separation  of  solid from  mineral  oil  residues, 

and  viscous  or  semi-liquid  natural  products.  J.  Tanne, 
Rozniatow,  Austria,  and  G.  Oberlandcr,  Berlin.  Eng. 
Pat.  1664,  Jan.  20,  1912.  Under  Int.  Conv.,  Juno  2, 
1911. 

See  Fr.  Pat.  439,175  of  1912  ;  this  J.,  1912,  633.— T.  F.  B. 

Hydrocarbon  liquids  ;    MetJiods  of  purifying .     T.   S. 

Hamilton,  Kansas  City,  U.S.A.  Eng.  Pat.  9463, 
April  22,  1912.     Under  Int.  Conv.,  April  22,  1911. 

Bee  U.S.  Pat.  1,018,971  of  1912  ;  this  J.,  1912,  324.— T.F.B. 

Recovery  of  sulphur  from  mixtures  [e.g.  spent  oxide]  con- 
taining   tarry    matters.     Eng.    Pat.    8097.     See    VII. 

Preparation  of  solutions  of  alkali  sulphides  or  polysulphidcs. 
Gcr.  Pat.  258,249.     See  VII. 

Apjmrtitus  for  testing  the  consistency  of  bitumen,  tar,  and  like 
liquids.     Eng.  Pat.  9603.     See  XXII 1. 


a  heat  interchanger  in  which  the  hot  incoming  gas  is 
cooled,  and  the  previously  cooled  and  moistened  gas 
coming  from  the  refrigerator  is  reheated,  and  lastly  a  filter 
chamber  where  the  reheated  gas  is  passed  through  filter 
bags  to  retain  the  last  particles  of  impurity.  The  gases 
pass  from  the  downcomer  of  the  blast-furnace,  first  through 
the  heat  interchanger,  then  through  the  refrigerator,  and 
back  through  the  heat  interchanger  to  the  filter. 

— W.  H.  C. 

Bituminous  oil,   oil  compounds,    and  other  products  from 
sand,  rock  and  other  material ;    Apparatus  for  extracting 

.     S.  R.  Murray  and  G.  E.  McDermand,  Assignors 

to  The  Rocky  Mountain  Asphalt  Mining  and  Oil  Refining 
Co.,  Denver,  Colo.     U.S.  Pat.  1,060,010,  April  29,  1913. 

The  material  is  placed  upon  a  grid  extending  across  the 
lower  part  of  a  vertical  retort.  The  space  below  the  grid 
is  heated  by  steam  coils  or  in  any  other  suitable  way,  and 
the  vapours  given  off  are  passed  through  a  condenser  and 
the  condensed  liquid  received  in  a  store  tank  from  which 
a  regulated  portion  is  run  back  into  the  lower  compartment 
of  the  retort.— W.  H.  C. 


Chamber   ovens  ;     Heating   of   regenerative ,  especially 

such  as  are  suitable  for  the  manufacture  of  coke  or  gas. 
N.  Lengersdorff,  Bunzlau,  Silesia.  Eng.  Pat.  19,812, 
Aug.  30,  1912. 

See  Ger.  Pat.  254,121  of  1910;   this  J.,  1913,  412. 

— W.  E.  F-  P. 


Gas    producers ;     Fuel    feeding   apparatus  for 


IIb.—  DESTRUCTIVE  DISTILLATION ; 
HEATING;  LIGHTING. 


Patents. 

Electric    incandescence  filaments   or   bodies  ;     Manufacture 

of .     F.  Hansen  and  W.  F.  Mohr,  London.     Eng. 

Pat.  9941,  April  26,  1912. 

"  A  compound  of  boron  and  tungsten  "  is  used  as  initial 
material  for  the  production  of  filaments  the  strength  and 
electrical  resistance  of  which  are  stated  to  be  superior  to 
those  of  pure  tungsten  filaments.  In  the  preparation  of 
the  compound,  tungsten  trioxide,  saturated  with  a  hot 
aqueous  solution  of  boric  anhydride,  is  dried,  heated  to 
700°  C.  and  reduced  by  heating  to  1100°  C.  with  zinc  dust ; 
the  excess  of  zinc  having  been  removed  by  means  of  h3'dro- 
chloric  acid,  the  washed  and  dried  residue  is  made  into 
a  paste  with  collodion  and  extruded  from  dies  in  the 
ordinary  manner. — W.  E.  F.  P. 

Electrodes  for  arc  lamps.     A.  Blondel,  Paris.     Eng.  Pat. 
14,741,  June  24,  1912. 

To  ensure  convexity  at  the  end  during  use,  the  carbon- 
paste  electrode  is  provided  with  a  central  core  less  miner- 
alised than  the  outer  portion,  or  containing  mineral  matter 
less  volatile  than  that  of  the  latter.  For  the  purpose  of 
increasing  or  modifiying  the  light  produced,  the  inner 
zone  of  the  electrode  may  be  provided  with  one  or  more 
suitably  mineralised  "  wicks  "  or  cores. — W.  E.  F.  P. 


Electrodes  ;      Arc     lamp 


The     British     Thomson- 


Houston  Co.  Ltd.,  London.  From  General  Electric  Co., 
Schenectadv,  N.Y.,  U.S.A.  Eng.  Pat.  18,689,  Aug.  14, 
1912. 

Electrodes  (of  the  "  flaming  "  type)  composed  of  carbon, 
an  earthy  titano-fluoride  such  as  that  of  calcium,  cerium 
or  barium,  and  an  alkali  titano-fluoride. — W.  E.  F.  P. 

Mantles;    Manufacture  of ,for  use   in  incandescence 

lighting  by  gas,  hydrocarbons  and  the  like.  C.  L.  Colas, 
Paris.  Eng.  Pat.  25,360,  Nov.  5,  1912.  Under  Int. 
Conv.,  April  25,  1912. 

A  small  quantity  (3 — 5  per  cent.)  of  finely  divided  kaolin 
is  suspended  in  the  solution  of  rare-earth  salts  with  which 
the  supporting  fabric  of  the  mantles  is  impregnated,  by 
which  means,  it  is  claimed,  the  mantles  produced  have 
a  porcelain-like  appearance  and  greatly  increased  strength. 

— W.  E,  F.  P. 

Electrode  [for  arc  lamps].  V.  R.  Krueger,  Schenectady, 
Assignor  to  General  Electric  Co.,  New  York.  U.S.  Pat. 
1,061,758,  May  13,  1913. 

See  Eng.  Pat.  27,620  of  1911  ;  this  J.,  1913,  14.— T.  F.  B. 

Treatment     [Destructive     distillation"}     of     srwagc     sludge. 
Eng.  Pat.  24,636.     See  XIXb. 


HI.— TAR  AND  TAR  PRODUCTS. 

Phenol;    Effect   of  temperature,   arid   concentration,   and 
time  on  the  bromination  of for  quantitative  ietermm- 

ations.     L.  V.  Redman.  A.  .1.   Weith,  and  P.   I'.  Brock. 

J.  Ind.  Eng.  Chem.,  1913,  5.  389     393. 
Rhodes  and  Redman  (J.  Ind.  Eng.  Chem.,  1912.  4.  656) 
have   shown    that    if    the   concent  ration    of   the    phenol    be 

al.out  A'  loo,  the  reaction  with  bromine  (hypobromite 
solution  or  a  bromide-bromate  mixture)  is  complete  in 
about  1  minute  with  thorough  shaking,  and  only  tri- 
bromophenol  is  formed  a-  a  white  lloeoulenl  precipitate. 
Experiments  on  the  effects  of  varying  experimental  con- 
ditions on  the  reaction  have  shown  that  for  the  complete 
bromination  of  phenol  in  I  minute  at  22°  < '.  in  a  solution 
containing  free  acid  in  a  concentration  of  o-s.Y,  a  2  pec 
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cent.  UOHI  of  free  bromiue  is  sulucient.  In  making  a 
determination.  16  c.c.  of  the  phenol  solution  (about  O'LV) 

are  added  to  50  c.c.  of  water  and  5  c.c.  of  hydrochloric 

acid  of  sp.  gr.  1-2  in  a  500  i.e.  stoppered  bottle,  and  a  OTA' 
bromide-hromate  solution  (270  grms.  of  potassium 
bromate  and  15  unns.  of  potassium  bromide  per  litre) 
added,  with  agitation,  until  the  solution  has  a  permanent 
slight  yellow  colour.  The  temperature  should  bo  about 
22'  CL  The  solution  is  shaken  continuously  for  1  minute 
and  then  again  for  another  minute  after  addition  of  0-5  c.c. 
of  a  20  per  rent,  solution  of  potassium  iodide,  and  the 
liberated  iodine  titrated  with  0LY  thiosulphate  (24-8 
grin-,  par  litre).  It  is  stated  that  in  this  way  phenol  may 
be  determined  to  within  0-00005  grm. — A.  S. 

Patents. 

Phenol*  from  monochloro  substitution  products  of  aromatic 

hydrocarbons;    Manufacture,  of  monohydric .     K.  H. 

Meyer  and  P.  Bergios.     Fr.  Pat.  450,305,  Nov.  7,  1012. 
Under  Int.  Conv..  Nov.  8,  1911. 

Monochloro  derivatives  ol  aromatic  hydrocarbons  can 
be  converted  into  the  corresponding  phenols  by  heating 
th-m  with  water  at  high  temperatures  and  pressures. 
The  yields  are  said  to  be  higher  and  the  reaction  more 
rapid  when  an  alkali  hydroxide  is  added  to  combine 
with  the  hydrochloric  acid.  For  example,  if  100  parts  of 
chlorobenzene  are  heated  with  400  parts  of  water  for 
10  hours  under  pressure,  at  300°  C. ;  the  resulting  solution 
contains  about  5  parts  of  phenol,  and  the  remainder 
of  the  chlorobenzene  can  be  submitted  to  a  further  treat- 
ment. Using  a  10  per  cent,  solution  of  caustic  soda  in 
place  of  the  water,  a  yield  of  phenol  equivalent  to  70  per 
cent,  of  the  chlorobenzene  is  obtained,  together  with 
about  10  per  cent,  of  an  oil  of  b.  pt.  240°  C— T.  P.  B. 

'rmninciofnnthriK/'iiiioiie.  ;  Process  for  preparing . 

<Vm.    Fabr.    Griesheim-Elektron.     Ft.    Pat.    450,865, 
Nov.  4,   1912. 

The  /i-nitramincs  of  anthraquinone  are  readily  obtained 
by  the  action  of  oxidising  agents  on  p-isodiazotatcs  of 
anthraquinone.  They  cannot  be  prepared  by  treating 
0-diazo    compounds    of    anthraquinone     with     oxidising 

to.  Example,  Ten  parts  of  0-dfazoanthraquinone 
sulphate  are  added  to  SO  parts  of  caustic   soda    solution 

B.,  -\>.  gr.  1-32)  and  th'  mixture  is  heated  to  100°  ('. 
In  two  hours  ;  t lv  resulting  isodiazotate  solution  is 
dilated  with  10(MI  parts  of  water  and  heated  for  a  short 
tim<-  with  the  ncemaarj  quantity  of  sodium  hypochlorite 
or    petaaamm    fi-irieyanidc,    until    th"    ditzo    compound 

disappeared.  The  tedium  salt  of  j9-nitramino- 
anthraquinono  crystalline-  from  the  solution  oil  cooling, 
and  ran  Ih  converted  into  the  free  nitrainine  by  treatment 
with  dilute  hydrochloric  or  acetic  acid.  The  /i-nitraminc 
i-  a   pall    \ .  How    powder,  which  detonates  at    20(>    ('.  ;    it 

i-  much  ]••■,  -oluble  in  stout  organic  solvents  than  the 
a-ottramine. — 'I.  P.  B. 

Pkenolearbozytic     acid*;      Process    for     preparing- 


J,  Zehner  and  If.  Landau.     Ger.  Pat.  258,887,  .Jan.  10, 

1*J12. 
PHSWMU   or    their    homologies   or    substitution    products 
an-  tr<at<d  with  carbon  tetrachloride  and  alkali  hydroxide 
■ohrtiosu  in   presence  of  eoppei   or  i  oopper  compound. 

It    it  stated    that    one   or    more   earboxyl    groups    may    be 

mtrodii"<|  into  th<-  phenol  by  thw  method,  and  that 
the  process  nay  be  ism i hill  out  it>  open  vessel-,  without 
th'  dm  f>f  high  pressures,  and  in  absence  of  alcohol.   -T.F.B. 

l'h'it,!-  ,    Process  for  ih>  manufacture  of  monovalent 


from  rnonff  hlor  rubstitution  products  of  aromatic  hydro- 
carbons.     K.    H.    Meyer,    Munich,    and    1'.     Bcrgj 
Banorer,  Gernuu         Eng.   Pat.  25,555,  Nov.  7,   1912. 

Under  Int.  fonv.,  Nov.  8,   1911. 

Kr.  Pat.  *.■>».:;<  I.-,  of  1912;    preceding,     T.F.I'.. 

Appnr'ii'i    f',r  testing  if'  tncy  of  bitumen,  tar,  and 

Ufa   lupud*.     K         Pal     9603.     Se»    XXIII 
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Indigoid   group;    Syntheses   in   the 


A.    Wahl   and 
P.  Bagard.     Comptes  rend.,   1913,  156,  1382—1385. 

Isoindoqenidks  have  been  shown  to  result  when  oxindole 
is  acted  upon  by  cyclic  aldehydes,  isatin  or  isatin  chloride 
(this  J.,  1909,420,  831);  thus  oxindole  and  isatin  in  acetic 
acid  solution  condense  in  the  presence  of  hydrochloric 
acid  to  give  isoindigotin.     Substituted  isoindigotins : 

('  C 

COs  ^Cr.Hs  •  X 


C6H4V  .CO 


Nnh/ 


are  readily  obtained  in  the  same  way  from  substituted 
is  itins,  monobromo,  dibromo,  methyl  and  nitro  derivatives 
having  been  prepared.  The  reaction  gives  colourless 
products  when  conducted  in  an  alcoholic  medium  in  the 
presence  of  sodium  methoxide.  In  sulphuric  acid  iso- 
indigotindisulphonic  acid  is  obtained,  which,  however, 
is  more  readily  obtained  by  direct  sulphonation.  The  salts 
of  this  compound  are  described  ;  the  sodium  salt  dyes 
wool  in  reddish  orange  shades.  In  benzene  solution 
oxindole  condenses  with  isatin  chloride  to  give  indirubin, 
identical  with  that  obtained  by  Baeyer  from  indoxyl  and 
isatin.  Substituted  isatins,  however,  give  derivatives 
of  isoindirubin  for  which  is  suggested  the  formula : 


\nh/ 


Isomeric  bromo,  dibromo  and  nitro  indirubins  have  been 
prepared.  The  methyl  derivative  appears  to  be  identical 
with  that  obtained  from  isatin  and  p-methylindoxylie 
acid  or  p-methylindoxyl  (Ger.  Pat.  108,128).  The  iso- 
merides  show  no  appreciable  difference  in  tinctorial 
properties. — J.  B. 

Indanthrene  ;    L2 -Diaminounlhraquinone  and  the  synthesis 

of therefrom.     E.  Terres.     Ber.,   1913,  46,   1634— 

1647. 

The  blue  vat  dyestuff  obtained  by  acting  on  T2-diamino- 
anthraquinone  with  1-2-anthraquinone,  oxidising  the 
product  thus  obtained  and  then  reducing  the  azine  (see 
Fr.  Pat.  355,331  ;  this  J.,  1905,  1223)  is  shown  to  be 
identical  with  Indanthrene.  The  pure  1-2-diaminc  was 
prepared  from  l-nitro-2-methylanthraquinone  by  oxidising 
to  the  acid,  and  converting  this  into  the  acid  amide,  from 
which  the  l-nitro-2-amino  compound  was  obtained  by 
the  action  of  bromine  and  caustic  potash  and  finally 
the  1-2-diamine  by  reduction.  Substances  analogous 
to  anthro-anthraquinoneazinc  obtained  by  condensing 
1*2  -diaminoanthraquinone  with  oxalic  ester,  benzii, 
1  ^-naphthoquinone  and  phenanthraquinone  are  des- 
cribed. The  azinc  from  oxalic  ester  gives  a  soluble 
vat  but  is  without  affinity  for  the  fibre  :  the  others  give 
insoluble  products  with  hydrosulphite.  The  reduction 
of  2-mcthylanthraquinonyl  diazonium  sulphate  to  2- 
mcthylanthraquinone  by  means  of  potassium-cuprous 
cyanide  is  described. — J.  B. 


Dyestuffs ;   Double 
and  O 


-  from  diarylparaffins.     J.  v.  Bra  nti 
Koscielski.     Ber.,    1913,  46,    1520—1529. 


In  order  to  throw  light  on  the  question  of  how  far  the 
repetition  in  the  same  molecule  of  a  given  colour -producing 
complex  affects  the  tone  and  intensity  of  a  dyestulT, 
tie  authors  have  prepared  double  dyestuffs  from  tin 
ha  lei    tetra-amino-diphenylhexane, 

(NH2)2-(Vr:i-(('H,)„-C'6H3(NH,),, 
and   tetia-amino-2.7-dij)henyloctane, 

(NH^t-C,H,-CH(OH,)-(CHl)4-CH(CHa)-C(1H3(NHl)r 

Both    bases  give    with   nitrous  acid    the   same   shade  and 
intensity  as  a  solution  of  2*4-toluylencdiaminc  of  the  ss 
Concentration.      Similarly    the    double    Chrvsoidines    pt»- 

Eared   from   these   bases  by  the  action  of  dUzobenzene 
mllv  differ  from  the  Chrysoidine  given  by  2'4-toluylent 
diamine,     Triphenylmethane  dyestuffs  were  prepared  b.v 
condensing    the    double    haws    with    Michler's    hydroj. 
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acetylating  the  amino  groups,  oxidising  and  then  hydro- 
lysing.  These  have  exactly  the  same  green  shade  as  the 
analogous  dyestuff  from  24-toluylenediamine.  Just  in 
the  same  way  the  indamines  prepared  by  condensing  the 
two  double  bases  with  nitrosodimethylaniline  show  no 
difference  in  shade  from  ordinary  Toluylene  Blue, 
and  the  a  zincs  derived  therefrom  by  boiling  are  only 
vcrv  slightly  more  violet  in  tone  than  Witt's  Toluylene 
Red.— J.  B. 

Patents. 

Monoazo  dyestuffs  and  their  production.  H.  Levinstein, 
and  Levinstein,  Ltd.,  Blackley.  Eng.  Pat.  9574,  April 
23,  1912. 

The  diazo  derivative  of  a  mono-  or  dinitro-o-aminophenol 
is  combined  in  alkaline  solution  with  a  dinitrophenyl-^- 
arninohydroxynaphthalenesulphonic  acid.  In  general  the 
dyestuffs  dye  wool  from  acid  baths  brown  shades  which 
are  very  fast  to  alkalis,  and  also  to  light  and  to  milling, 
even  without  after-treatment  with  chromium  compounds. 
The  dyestuffs  similarly  prepared  from  unsubstituted 
/8-aminohydroxynaphthalenesulphonic  acids  also  dye 
wool  brown  shades,  but  the  dveings  are  not  fast  to  alkali. 

— T.  F.  B. 

Azo  colouring  matters,  suitable  for  use  in  the  form  of  their 

lakes;    Manufacture  of .     J.  Y.  Johnson,  London. 

From  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen 
on  Rhine,  Germany.     Eng.  Pat.  15,147,  June  28,  1912. 

Azo  dyestuffs  especially  suitable  for  use  in  the  form  of 
lakes,  are  obtained  by  combining  unsulphonated  diazo 
compounds  with  monochlorobenzoyl-l.8-arninonaph.thol- 
4.6-disulphonic  acid  or  with  o.p-dichlorobenzoyl-1.8- 
aminonaphthol-4.G-disulphonic  acid.  The  lakes,  par- 
ticularly the  barium  lakes,  are  generally  yellower  and 
more  brilliant  than  those  obtained  from  the  non -chlorinated 
compounds.  The  preparation  of  the  dyestuff  from 
m-chloro-aniline  a.nd  the  dichlorobenzoyl-1.8-amino- 
naphthol~J.6-disulphonic  acid  is  described  in  detail ;  this 
dyestuff  forms  brilliant  bluish-red  lakes  with  alkaline- 
earth  salts.— T.  F.  B. 


Polyazo  dyestuffs  ;  Substantive 


-.  Badische  Anilin  und 
Soda  Fabrik.  Ft.  Pat,  450,713,  Nov.  18,  1912.  Under 
Int.  Conv.,  Sept,  19,  1912. 

The  tetrazo  derivative  of  a  p-diamine  is  combined  with 
one  mol.  of  phenol-w-sulphonic  acid  or  a  derivative 
thereof  containing  a  free  p-position  as  regards  the  hydro xyl 
group,  and  with  one  mol.  of  another  substance  suitable 
for  azo  dyestuff  formation,  e.g.,  a  phenol,  aminonaphthol- 
sulphonic  acid,  or  a  monoazo  dyestuff  derived  from 
1.8-aminonaphtholmono-  or  disulphonic  acid.  The  pro- 
ducts arc  said  to  be  distinguished  by  their  great  purity 
of  shade  on  cotton  and  especially  on  paper  which  contains 
no  wood  pulp.  The  dyestuff  from  benzidine,  phenol  m 
sulphonic  acid,  and  2.8-aminonaphthol-6-sulphonic  acid 
is  red,  and  that  from  o-tolidine,  pht  nol-wt-sulphonic  acid, 
and  /5-nitrobenzenB-azo-1.8-aminonaphthol-3.G-disulphonie 
acid  is  green. — T.  F.  B. 

Dyestuffs  of  the  anthracene  series.  Badische  Anilin  und 
Soda  Fabrik.  Fr.  Pat.  451,216,  Nov.  30,  1912.  Under 
Int.  Conv.,  Aug.  2,  1912. 

The  dianthraquinonyl  derivatives  described  in  Fr.  Pat. 
357,239  (this  J.,  1906,  66)  arc  treated  with  nitrating 
a^onts  in  presence  of  a  suitable  organic  diluent,  and  the 
nitro  groups  reduced.  The  products  dye  vegetable 
fibres  bright  green  shades  from  the  vat.  Dyestuffs  giving 
faster  shades  may  be  obtained  by  introducing  into  the 
amino  jrroup  acidyl  (benzoyl,  acetyl)  aryl,  or  alkyl  group>. 
When  fibres  dyed  with  the  above  nitro  or  amino  compounds 
are  treated  with  oxidising  agents,  in  neutral,  acid,  or 
alkaline  solution,  very  fast  brown  shades  are  produced. 
Bleaching  powder,  bichromates,  persulphates,  or  nitrous 
acid  may  be  used  as  oxidising  agents;  when  nitrous  acid 
is  used,  the  shados  may  be  further  modified  by  treatment 
with  a  phenol  or  an  amine. — T.  F.  B. 


Dibenzanthrone  derivatives  ;    Process  for  preparing  

Badische  Anilin  und  Soda  Fabrik.     Ger.  Pat.  259,370 
April  20,  1912. 

Dibenzanthrone  is  treated  with  an  oxidising  agent,  and 
the  resulting  product  is  reduced.  The  substances  thus 
obtained  have  only  feeble  affinity  for  the  fibre  and  are 
not  fast,  but  may  be  used  as  intermediate  products  for 
preparing  vat  dyestuffs. — T.  F.  B. 

Anthracene  series  ;  Manufacture  of  compounds  and  colouring 

matters  of  the  .     J.   Y.   Johnson,   London.     From 

Badische    Anilin    und    Soda    Fabrik,  Ludwigshafen-on- 
Rhine,  Germany.     Eng.  Pat.   14,498,  June  20,  1912. 

See  Ger.  Pat.  259,370  of  1912  ;  preceding.  The  products 
yield  vat  dyestuffs  on  heating  either  alone,  or  with  a 
solvent  or  suspending  agent,  with  or  without  a  condensing 
agent.— T.  F.  B. 

l.2A-Purpurine-3-carboxylk    acid ;     Process  for    the   pro- 
duction of .     Farbenfabr.  vorm.  F.  Bayer  und  Co., 

Elberfeld,  Germany.     Eng.  Pat  29,506,  Dec.   21,    1912. 
Under  Int.  Conv.,  Dec.  27,  1911. 

A  1.2.4-purpurin-3-carboxylic  acid,  identical  with  the 
pseudopurpurin,  to  which  the  Turkey-red  lake  obtained 
from  madder  is  said  to  owe  its  greater  fastness  compared 
with  that  from  synthetic  alizarin, can  be  obtained  by  treating 
1.2-alizarin-3-carboxylic  acid  with  oxidising  agents,  such 
as  manganese  dioxide  and  sulphuric  acid.  The  dry  product 
is  a  red  powder,  easily  soluble  in  hot  water  ;  when  crystal- 
lised from  chloroform  it  is  obtained  in  the  form  of  red 
leaflets,  which  melt  at  222°— 224°  C,  with  evolution  of 
carbon  dioxide,   purpurin   being  formed. — T.  F.  B. 


Sulphide  dyestuffs  ;   Process  for  producing 


Farben- 


fabr. vorm.  F.  Baver  und  Co.     Fr.  Pat.  450,420,  Nov.  11, 
1912.     Under  Int.  Conv.,  Nov.   17,  1911. 

Sulphide  dyestuffs  which  are  very  soluble  in  water,  and 
give  pure  blue  shades  on  cotton  very  fast  to  washing,  are 
obtained  by  heating  with  alkali  polysulphides  the  indo- 
phenols  or  leuco-indophenoLs  from  diarylaminocarboxylic 
acids  having  a  free  p-position  in  the  aryl  nucleus  which 
does  not  contain  the  carboxyl  group,  and  nitrosophcnols 
or  their  derivatives  or  analogues.  The  dyestuff  from 
cuphenylamine-o-carboxylic  acid  and  nitrosophenol  is 
greenish-blue. — T.  F.  B. 


Azo   dyestuffs  ;    Process  for   preparing 


Fabriqucs 


de  Couleurs  d' Aniline  et  d' Ext  raits  ei-dev.  J.  R,  Geigy. 
Fr.  Pat  450,866,  Nov.  4,  1912.  Under  Int.  Conv., 
Jan.  31,  1912. 

Many  azo  dyestuffs  containing  phenolic  groupings  are  so 
sensitive  to  alkalis  as  to  be  inapplicable  to  dyeing.  This  has 
been  remedied  by  alkylating  the  hydroxyl  groups,  and  it 
Ls  now  found  that  the  same  result  is  obtained  by  replacing 
the  phenolic  hydrogen  by  an  arylsul phonic  group.  If  tho 
original  dyestuffs  arc  acid  wool  dyestuffs,  this  property 
is  not  altered  by  the  process,  but  direct  cotton  dyestuffs 
generally  lose  to  some  extent  their  affinity  for  cotton  ;  a 
notable  exception,  however,  is  the  arylsulpho  derivative 
of  nitrosostilbenedisulphonic  acid-azo-phenoi,  which  has  an 
affinity  for  cotton  fully  equal  to  that  of  the  alkyl  derivative. 
The  introduction  of  the  arylsulphonic  group  is  best  effected 
by  dissolving  or  suspending  the  dyestuff  in  dilute  caustic 
potash  or  soda  solution,  and  gradually  adding  an  aryl 
sulphochloride,  with  constant  stirring,  until  a  samplo  of 
the  product  shows  no  sensitiveness  t<>  alkali.  The  resetting 
dyestuffs  are  generally  similar  in  shade  to  the  origin*] 
colours,  and  are  suitable  for  use  in  dyeing  silk  and  wool  ; 
the  shades  produced  are  faster  to  rolling  and  washing  than 
those  obtained  with  the  corns  ponding  alkyloxy  derivatives. 

— T.  F.  K 

Disazo  dyestuffs  and   process   for   making   them.    Manuf.de 

Mat.  OoL  ane.  L.  Durand,  Huguenin  ei    CSe.     Fr.   Pat. 

451,169,  Nov.  28,  1912.     Under  Int.  Conv..  Aug.    30, 

1912. 
The  tetrazo  compound  of  benzidine -2.2'  disulphonic  «  id  i- 
combined  with  salicylic  acid,  o-eresotjni   a.  id,  or  other 
o-hydroxycarboxvlic  acid.     Yellow  dyestuffs  aro  obtained, 
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especially  suitable  for  printing  on  cotton  on  account oi 
their  uro.it  solubility  and  Eastnees  to  light,  Boaping,  and 
alkalis.  Very  bright  shades  arc  obtained  by  dyeing  on 
chrome-mordanted   wool. — T.  F.  B. 

Monoam    dyestuffs    especially    suitahli    for    making  lakes; 

Process  for  preparing  — — .     Chem.    Fabr.   Griesheim- 

Elektron.     Ger   Pat.  268,664,  May  19,  1012.     Addition 

to  Ger.  Pat  256,999  (see  Eng.  Pat.  0370  of  1012;   this 

i..   1912,  035). 

A  i>ivz.>  compound  of  the  benzene  series  which  does  not 

contain    a    negative    substitaent,    is    combined    with  an 

arvlamide  of  2.3-hydroxynaphthoic    acid  which    contains 

in'the  aryl  nucleus  at  least  one  negative  group  other  than 

a  sulpho-group. — T.  F.  B. 

I>,/.<hiff  *.>i<itin   to  alkalis  ;    Process  for  preparing  a  red- 
,.,„/,., .     ILLanga     i;<r.  Pat.  258,895,  Oct.  20,  1912. 

Xitroso-R-acid,  obtained  by  converting  2.3.0-naphthol- 
di-ulphonic  acid  into  its  ohrOSO  derivative,  is  treated  with 
a  cyanide.  In  the  form  of  its  acid  salt  the  product  is 
reddish  violet  :  it  is  extremely  sensitive  to  alkalis,  by 
Which  l'  h  converted  into  a  deep  greenish- blue.  It  can  be 
convert-ed  into  other  dyostufls,  e.g.,  with  nitrous  acid 
it  furnishes  a  normal  diazo  compound. — T.  F.  B. 

Dianthfmquinonyl  sulphide*  ;   Process  for  preparing  amino- 

nbatitmtrd   .     Farbwerke    vorm.    Meister,    Lucius, 

nod  Brining.     Ger.  Pat.  269,660,  Nov.  11,  1000.     Addi- 
tion to  Ger.   Pat.  2U'.22o  (see  this  J..   1012.  706). 

Thk  condensation  products  obtained  by  interaction  of 
an  aniinohalogenanthraquinone  and  a  salt  of  an  anthra- 
quinonvlmercaptan,  can  bo  need  B  -  vat  dyestuffs,  and  can 
,il„,  be  converted  into  other  dyestuffa  by  replacing  the 
amino  group,  <~.g..  by  treatment  with  a  halogon-anthra- 
quinone,  an  acid  chloride,   etc  — T.  F.  B. 


fhlpkid*  r,, lours  [dyestuffs]  ;   Manufacture  of .     P.  A. 

N'ewton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Oermany.  Eng.  Pat,  0710,  April 
_'t.    I 'U2. 

See  Fr.  Phi.    1  ".0,420  of  1012;    preceding.— T.  F.  B. 


hur  [sulphide]  dyrs  ;    Manufacture  of  .     I*.   A. 

Newton,  London.     From  Farbenfabr.  vorm.   F.   Bavcr 
and  Co.,  Fll*-rfeld,  Ocrmany.     Eng.  Pat.  12,103,  May  22, 
1912. 
8*e<;t.  Pat.  253.230  of  1912;  this  J.,  1913,  Hi.— T.  F.  1?. 

/'stuffs  ;    Manufarlui'  of  I*.  A. 

Newton,  London.     From  Farbenfabr.  vorm.  !•'.    Bayer 
und  Co.,    Elberfeld,  O.-rmaiu.      Frig.  Pat.   17,400,  July 

1911 

IV.  Cat.  1 16*564  "f  1912;  tin,  J..  1913,  131.— T.  F.  B. 

/.</    ulphur  <ii"l  process  of  making  them.     H. 

WolfT.    Mannheim,    Assignor    to    Badi  che    Anilin    und 

La.  Fabnk.  Ludwigshafen  on  Rhine,  Germany.       U.S. 

Fit.  i.iMil.TI  l    M  .-.   13,  1913 

133,323 of  ion  :    tin-  l..  L912,  119.     I.  F.  B. 

Hexabromindigv        '■  Mm  A.    Schmidt     and 

K.    'I  •  to     Farbwerke    vorm.     Moi  ter, 

Lucius,    and    Bruning,     Hoi  )i  t    on    Maine,    Germany. 
-    Pat  1,061,781,  Ba]    13    1918. 

1608  of  1000;  thh  •»..  1909,   1246.     I    F  I'.. 
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Wool  and  other  protein  mattti    ,    Action  of  quinom    on    — . 
W.  Schnrwio.     /..  angew.  Chem.,  1913,  26,  254. 

When   wool  teeped   in  a    hot    aqueon       > -! m t •< -n    of 

0-bensoqufnone,     i»     becomes    dyed     a     reddish  •brown. 

:    •-,  but  with  different  di  faculty,  are 


obtained  in  other  solvents;  increase  of  temperature 
favours  the  reaction.  Quinonc  vapours  in  a  desiccator 
will  stain  wool  a  line  pink  at  the  ordinary  temperature. 
Tic  reaction  is  not  peculiar  to  benzoquinone  ;  all  the  other 
pira-quinonos  tested  gave  stains  of  various  shades  more 
or  less  readily.  Benzoquinone,  toluquinonc,  a-naphtho- 
quinone  and  chloranil  all  gave  very  similar  dark  reddish- 
brown  colourations ;  thynioquinone  and  its  two  di- 
halogen  derivatives  gave  orange  shades,  m-dimcthoxy-p- 
benzoquinone  gave  a  khaki  shade  ;  anthraquinone  and 
phenanthraquinone  were  without  action.  Reactions 
were  obtained  not  only  with  wool  but  also  with  silk, 
horn,  leather,  casein,  egg-albumin,  gelatin,  etc.  The 
reaction  is  analogous  to  the  reaction  of  benzoquinone 
with  aniline,  with  the  formation  of  arylatcd  mono-  or 
diiininoquinones  and  the  reduction  of  a  portion  of  the 
quinone  to  quinol.  In  a  similar  manner  the  quinoncs 
react  with  aromatic  and  aliphatic  ammo-acids.  The 
reaction,  which  in  certain  cases  takes  place  without 
heating,  may  possibly  serve  as  a  test  for  the  presence  of 
active  amino  groups  in  the  animal  fibres,  in  place  of  the 
somewhat  indefinite  nitrous  acid  test.  On  heating,  a 
partial  hydrolysis  of  the  protein  substance  may  occur 
with  the  formation  of  fresh  reactive  amino  groups. 
Chloranil  and  the  two  dichloroquinones  split  off  hydro- 
chloric acid  in  the  reaction.  The  quinone  dyeings  on 
wool  are  generally  very  fast,  but  change  somewhat  on 
exposure  to  light. — J.  F.  B. 


Sulphite    mood    pulp;     The    ash    of .     E.     Richter. 

Wochenbl.    Papierfab.,    1913,    44,    1776—1779. 

The  ash  of  sulphite  cellulose  rarely  exceeds  1  per  cent. 
and  is  more  frequently  about  0*5  per  cent.,  calculated  on 
dry  substance.  The  proportion  of  silica  is  usually  almost 
exactly  one -third  of  the  total  ash,  even  with  relatively 
large  variations  of  the  latter.  The  quantity  of  silica  in  the 
original  wood  is  very  much  smaller  than  in  the  sulphite 
pulp  and  it  is  probable  that  the  silica  is  fixed  by  the  fibre 
in  the  form  of  a  calcium  or  magnesium  silicate  during 
the  digestion  process.  Taking  as  a'  typical  instance  a 
Scandinavian  pulp  containing  0-59  per  cent,  of  total  ash 
and  0-18  per  cent,  of  silica,  it  is  calculated  that  in  the  course 
of  100  digestions,  producing  10  tons  of  cellulose  per  charge, 
1800  kilos  of  silica  must  have  been  taken  up  by  the  fibre. 
Such  a  quantity  could  not  possibly  be  all  derived  from 
the  lining  of  the  digester  and  most  probably  it  conies 
mainly  from  the  bisulphite  liquor.  The  quantity  of  iron 
in  the  ashes  of  sulphite  pulps  ranged,  in  the  scries  of 
samples  examined,  from  1-4  to  9*2  mgrms.  per  100  grms. 
of  cellulose.  The  quantity  of  iron,  however,  shows  no 
regular  relationship  either  to  the  total  ash  or  to  any  other 
character  of  the  pulp.  The  ash  constituents  of  the  wood 
appear  to  have  little  or  no  influence  on  the  percentage 
of  ash  in  the  pulp  ;  this  depends  rather  on  the  com- 
position of  the  digestion  liquor  and  the  manner  of  digestion. 
For  instance,  two  varieties  of  pulp,  made  from  the  same 
wood  and  using  the  same  limestone,  but  with  liquors 
containing  different  proportions  of  combined  sulphurous 
acid,  showed  in  the  one  case  an  average  of  0-27  per  cent, 
uf  ash  and  in  the  other  0-65  per  cent.  Only  in  a  limited 
degree  does  the  percentage  of  asli  rise  and  fall  with  thl 
percentage  of  lignin  remaining  in  the  pulp  ;  it  is  probable 
that  these  constituents  are  not  directly  interrelated  but 
that  both  of  them  depend  on  the  method  of  digestion. 

"  F.  B. 


Cellulose  from  pen  and  bean  stalks.     0.   Reiuke.     Chem.- 
Z<  it.,  1013,  37,  601. 

On  digestion  with  nol  more  than  <i     7  per  cent,  of  caustic 
Boda,    .'■'  I'    pea  and   bean  stalks  readily  yield  cellulose 
in    higher    proportions  and   of   better  quality   than   Ihsi 
obtained  from  asparagus  stalks  (this  J.,   1913,   132).      I  h' 
Cellulose    is   easily    bleached    by    bleaching    powder    Ji«(""r- 
still  better  by  a  I   per  cent,  solid  ion  of  potassium  pern 
ganate  followed   by  sulphurous  acid.     The  celluloses 
free   from   knots  and   consist  of  small   fibres,   fine,   woollj 
and  brilliant   white.     The  percentage  of  cellulose  in  t! 
.^i;ill<:-  i    higher  than  in  asparagus  and  the  pressed  material 
would    more    profitably   l>c   transported    to   the   oellul 
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factories.  The  cellulose  is  eminently  suitable  for  chemical 
treatments  such  as  the  manufacture  of  nitrocellulose, 
viscose,  etc. — J.  F.  B. 


Oxycellulose ;     Studies    on 


R.    Oertel.     Z.    angew. 


Chem.,  1913,  26,  246—250. 

Oxycellulose  was  prepared  by  treating  cellulose  in  a 
neutral  15  per  cent,  solution  of  potassium  chloride  which 
was  subjected  to  electrolysis.  The  cellulose  was  gradually 
attacked,  being  ultimately  converted  entirely  into  soluble 
products.  When  about  60 — 70  per  cent,  of  the  cellulose 
had  been  dissolved,  the  residue  of  oxycellulose  was  entirely 
soluble  in  cold  10  per  cent,  sodium  hydroxide  solution  ; 
still  further  treatment  yielded  an  oxycellulose  giving  a 
stable  colloidal  solution  with  water.  The  ■  copper 
values "  of  the  oxycellulose  products,  determined  by 
Schwalbe's  method  (this  J.,  1907,  548)  were  very  high, 
increasing  with  the  degree  of  treatment,  a  maximum  of 
39*5  being  recorded.  The  "  copper  value  "  is  not  always 
in  direct  relationship  with  the  solubility  in  sodium 
hydroxide.  The  furfural  value  of  the  oxycellulose 
prepared  by  electrolysis  was  1-7  per  cent.,  whilst  that 
of  ordinary  cotton  is  less  than  1  per  cent.  ;  the  furfural 
value  is,  however,  not  sufficiently  definite  to  serve  for 
the  characterisation  of  oxycellulose.  Tested  according 
to  Ost's  viscosity  test  (this  J.,  1911,  1247),  oxycellulose 
shows  minimum  values  at  an  early  stage.  Its  sus- 
ceptibility to  acid  hydrolysis  (Schwalbe's  "  hydrolysis - 
difference  "  value)  is  high  (12-12  as  compared  with  2-18 
for  cellulose).  When  saccharified  with  70  per  cent. 
sulphuric  acid  according  to  Ost  and  Wilkening's  method 
(this  J.,  1910,  688)  oxycellulose  yields  at  the  most  only 
about  90  per  cent,  of  the  quantity  of  dextrose  obtainable 
from  cellulose.  This  would  indicate  that  1  in  10  of 
the  dextrose  residues  in  the  oxycellulose  molecule  exists 
in  the  oxidised  condition.  On  acetylation,  using  zinc 
chloride  as  a  catalyst  and  steeping  the  material  for 
some  days  in  glacial  acetic  acid  before  acetylatim, 
oxycellulose  is  more  readily  esterified  than  cellulose  ; 
the  product  contains  a  greater  proportion  of  ester  soluble 
in  acetone  and  this  portion  has  a  lower  laevorotatory 
power.  Whereas  the  acetates  prepared  from  cellulose 
contain  about  62-5  per  cent,  of  combined  acetic  acid, 
those  from  oxycellulose  contain  only  59 — 60  per  cent. 
On  acetolysis  according  to  Ost's  method,  oxycellulo.se 
yields  only  30 — 31  per  cent,  of  crystallised  cellobiose 
acetate,  as  compared  with  40  per  cent,  from  cellulose. 
Elementary  analysis  of  oxycellulose  showed  C  43-8  and 
H  6-30  per  cent.  The  author  concludes  that  oxycellulose 
prepared  by  his  process  is  an  oxidised  derivative  of 
hydrolysed  cellulose,  not  a  homogeneous  product,  but 
probably  varying  in  the  degree  of  modification  in  both 
directions.  Its  formula  ranees  probably  between 
(C„H10O5)6O  and  (f^H^O-J^O. '  The  hydrolytic  modifica- 
tion of  the  cellulose  ir  the  production  of  oxycellulose  is 
indicated  by  the  low  viscosity  of  its  solutions,  the  cupric- 
reducing  power,  the  high  proportion  of  acetate  soluble 
in  acetone,  and  the  low  rotatory  power  of  the  normal 
acetic  ester.  The  oxidative  modification  is  indicated 
by  the  increased  cupric-reducing  power  as  compared  with 
hydrocellulose,  the  low  combined  acetic  acid  in  the  acetic 
ester,  showing  suppression  of  hydroxyl  groups,  the  low- 
yield  of  dextrose  on  sa ccharification  and  the  low  yield 
of  cellobiose  on  acetolvsis. — J.  F.  B. 


Cellulose  esters  of  benzoic  acid  and  its  derivatives.     J.    F. 
Briggs.     Z.  angew.  Chem.,   1913,  26,  255—256. 

Replying  to  a  criticism  of  Cross  and  Bevan's  work  on 
this  subject  by  Hauser  and  Muschner  (this  J.,  1913,  367), 
the  author  attributes  their  failure  to  obtain  the  fibrous 
dil>enzoate  and  the  soluble  tetrabenzoate  (C12  unit) 
to  the  fact  that  the  cellulose  was  steeped  first  in  benzoyl 
chloride  and  the  mixture  then  shaken  with  caustic  alkali. 
Under  such  conditions,  the  cellulose  being  resistant  to 
penetration  by  the  oily  chloride,  it  is  quite  conceivable 
that  the  reagents  would  mutually  exhaust  themselves 
entirely  Outside  the  cellulose  without  the  formation   of 


any  oster.  In  a  heterogeneous  system  it  is  necessary  to 
develop  the  maximum  reactive  surface  of  the  colloid 
hydroxyl  groups  by  steeping  first  in  caustic  alkali  and  then 
to  treat  the  alkali-cellulose  adsorption  compound  so  formed 
with  the  benzoyl  chloride.  Even  under  the  best  conditions, 
the  product  of  such  a  combination  of  "immiscible" 
reagents  is  necessarily  heterogeneous  and  consists  of 
mixtures  of  unaltered  cellulose,  dibenzoate  and  tetra- 
benzoate. In  order  to  control  the  velocity  of  the  reaction 
and  avoid  wastage  of  the  benzoyl  chloride,  it  is  advisable 
to  introduce  the  moist  alkali-cellulose  into  a  dilute  solution 
of  benzoyl  chloride  in  an  indifferent  solvent,  such  as 
benzene.  To  obtain  the  fibrous  dibenzoate  as  the  main 
product,  cotton  is  steeped  in  20  per  cent,  caustic  soda 
lye,  squeezed  out  and  transferred  to  a  5  per  cent,  solution 
of  benzoyl  chloride  in  benzene.  To  obtain  a  maximum 
formation  of  the  soluble  tetrabenzoate,  it  is  preferable 
to  employ  gelatinous  hydrated  cellulose,  precipitated 
from  viscose  ;  this  is  brought  into  a  state  of  semi-solution 
in  caustic  soda  lye  and  the  pasty  mass  is  shaken  with  a 
10  per  cent,  solution  of  benzoyl  chloride.  In  any  case, 
the  analysis  of  the  products  without  previous  separation 
of  the  constituents  is  useless.  The  crude  product  is 
boiled  with  chloroform  or  acetic  acid  to  extract  the 
tetrabenzoate  ;  the  residue  is  exhausted  repeatedly  with 
strong  cuprammonium  reagent  until  all  the  unchanged 
cellulose  is  removed  and  the  final  residue  is  the  fibrous 
dibenzoate.  Either  of  these  esters  or  the  crude  product 
itself  may  be  further  converted  into  mixed  nitro- benzoic 
or  aceto-benzoic  esters  soluble  in  organic  media. — J.  F.  B. 

Rosin  sizing  ;   The  reactions  of .     E.  Heuser.     Papier- 

fabr.,  1913,  11,  554. 

The  author  has  studied  the  reactions  which  take  place 
between  neutral  sodium  resinate  and  aluminium  sulphate 
when  the  latter  is  added  to  the  former  in  the  molecular 
proportions  Al2  :  6Na.  In  the  absence  of  cellulose  a 
precipitate  is  formed  which  contains  3-14  per  cent.  Al, 
as  against  2-91  per  cent,  calculated  for  the  neutral  resinate 
Al,(C20H29O2)6.  The  filtrate  contains  no  aluminium, 
but  the  whole  of  the  sulphuric  acid  introduced  as 
aluminium  salt.  The  aluminium  resinate,  immediately 
after  drying  at  80°  C,  is  soluble  in  cold  ether  without 
decomposition,  also  in  chloroform  and  benzene,  but 
insoluble  in  alcohol.  When  the  ethereal  solution  is  heated, 
it  is  decomposed  ;  a  similar  decomposition  also  takes 
place  when  the  precipitated  resinate  is  allowed  to  stand. 
The  resinate,  which  was  originally  completely  soluble 
in  ether,  was  found  to  become  only  partially  soluble 
after  standing  for  14  days  in  a  desiccator.  These  results 
confirm  the  observations  of  Remington  (this  J.,  191 1,  949), 
but  the  latter  records  a  melting  point  of  135° — 140°  C. 
for  the  resinate,  which  the  present  author  finds  to  have  no 
definite  melting  point,  but  to  turn  brown  with  decom- 
position at  about  115°  C.  The  aluminium  resinate  also 
decomposes  when  boiled  with  alcohol.  When  heated 
with  absolute  alcohol  under  a  reflux  condenser  for  8 — 18 
hours,  58-66  per  cent,  of  the  original  resin  was  dissolved  ; 
the  remainder  of  the  resin  and  the  whole  of  the  aluminium 
remained  insoluble  both  in  alcohol  and  ether.  In  the 
reaction  between  sodium  resinate  and  aluminium  sulphate 
under  the  above  conditions  in  the  absence  of  cellulose, 
no  basic  sulphates  of  aluminium  are  produced,  nor, 
primarily,  any  mixture  of  free  resin  and  aluminium 
hydroxide. — J.  F.  B. 


Sizing    in    high-grade    papers;     Detection    of  faulty . 

C.  F.  Sammet.     U.S.  Dept.  Agric.  Bureau  of  Chem., 

Circular  No.  107,  Jan.  29,  1913. 
Tin:  method  is  designed  to  show  differences  in  suing  "f 
papen  which  arc  resistant  to  ink,  and  to  indicate 
superiority  or  otherwise  obtained  by  different  prooc 
of  treatment  in  the  manufacture  A  strip  of  the  paper 
is  drawn  over  the  surface-  of  an  iron  tannatr  ink  and 
allowed  to  drain  and  dry  naturally.  On  examining  the 
inked   surface    with    a    [ens,    a    well   sized    paper   shows    no 

indication  of  the  fibre  having  absorbed  the  ink  :  the 
entire  surface  is  uniformly  and  lightly  coloured.  In 
papers   tidl   ■><  well  siied    blot  hoi  l  I  Be  D  tc* 
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have  al*orbed  the  ink.  in  spite  of  the  fait  that  according 
to  the  ordinary  methods  of  touting,  the  papers  are  wall- 
sized  for  writing  purposes.  The  same  test  may  also  ho 
applied  after  nibbing  the  -urface  of  the  (taper  with  an  ink- 
MMH  and  brushing  off  the  loose  particles.  The  test  is 
ttpeeialbf  useful  for  control  purposes  in  the  manufacture  of 
high-grade  papers. — •).  F.  B. 

Bibliography  of  the.  pulp  and  paper  industries.  H.  K. 
Surface.  U.S.  I>ept.  of  Agrtonh ure.  Forest  Service. 
Bull.  123,  Washington.  U.S.A.  Govt.  Printing  Offio*, 
April  28,  1913. 

Patents. 

Tus-<ah   sill;     Pmcat  for   tiftting .     J.    O.    Rovira. 

Fr.    1'at.  451.330,    Dec.  4.    lit  12. 

-ah  silk  is  composed  Of  aggregates  of  very  Hue  disunited 
fibres  which  produce  a  sort  of  hairiness  on  the  filament  of 
silk  whereby  trouble  in  working  is  experienced.  To 
correct  this  irregularity,  the  silk  is  subjected  to  the  action 
of  rollers,  -pinning  devices  or  other  mechanism  in  con- 
junction with  one  or  more  baths  containing  adhesive  sub- 
stances, such  as  glue,  in  order  to  cause  the  fibres  to  adhere 
together  and  give  a  round,  compact,  and  uniform  thread. 

—J.  F.  B. 

Hop-vines  ;    Process  for  producing  jihre  from .     D.  N. 

Honn,    Redding.    Cal     U.S.    Pat,    1.060.255,    Apr.    29, 

1913. 
The  hop-vines  are  cut  into  suitable  lengths  and  tied  in 
bundles  ;  these  arc  placed  in  tanks  of  still  water  and 
allowed  to  steep  for  90 — 100  days  until  sufficiently  retted. 
The  vines  are  then  removed  and  dried,  hackled  and  finally 
bleached  for  30    -till  .lavs.     .1.  F.  H. 


Artificial  silk;     Bobbin  for  the   manufacture  of - 


.     F. 
Kuttner.     Fr.  Pat.  450,818,  Nov.  21,  1912.     Under  Int. 
v.   Nov.   13,   1912. 

The  bobbin  consists  of  a  metal  cylinder,  preferably  of 
aluminium,  over  which  is  .-lipped  a  cylinder  of  cardboard, 
preferably  varnished. — J.  F.  B. 

Artificial  threads  :    Pumpt  for  use  in  the  spinning  of - 


F.  Kuttner.     Fr.  Pat.  450,906,  Nov.  21,  1912.     Under 
Int.   CYm v..   Apr.   29,    1912. 

For  the  deliveiy  of  the  liquid  to  the  spinning  tubes,  a 
rotary  pump,  consisting  of  a  pair  of  toothed  wheels  in  a 
employed.  This  type  of  pump  has  the  advantage 
of  being  ea»ily  cleaned  and  aOOlirately  adjusted  :  it  also 
act«  ax  a  final  mixer,  breaking  down  any  irregularities 
whieh  mav  have  formed  in  the  liquid  used  for  spinning. 

—I.  F.  B. 

Viscose    silk:     Manufacture    of .     Cham.     Fabr.    von 

Hevden,    Akt.-iio*.     Fr.    Fat.    4*1,116,    Nov.    28,    1912. 
Under  Int.   (on v.,    Dee.   2,    1911. 

Threads    are    manufactured    by    spinning    solutions    of 

to  wUch  ammonia  has  Ix-en  added  or  in  which  a 

portion  of  the  soda  h>     l>een  replaced  by  ammonia.      Such 

.itable  for  coagulation  directly  in  a  bath  of 
dilute  sulphuric  acid;  the  thread!  are  at  first  soft  and 
opaque,  but  after  ;i  time  become  transparent  and  sutti- 

eiently  strong  to  be  wound  off.      The  viseo-e  may  also   be 
.ulated   in    -aline    bath-    with    or   without    free   acid,   in 

win'  h  ease  the  hatha  may  l«-  more  dilute  than  w  u  uaOy 
Further,  it  ■  not  rjece  -ary  to  iraafl  the  thread 
on  bobbini  or  oops. — J.  F.  B 

Artificial    Milk    from    viscose  ;       Manufactun     of       --.      F. 
K  rttner.     Fr.  Pat.  461,276,  Dee.  2.  1912.     Under  Int. 

Ton  v..    Nov.    18,    1912. 

For  the  coagulation  of  threads  of  artificial  silk  from  .1-1  ., 
aba'  lining  about  27  par  oent,  "f    odium  bi  uhphate 

and  12  par  •  ■  rit    of  -odium     ulphate  (anhydrou  )  at  a 
rperatore   of   aUut   60°  C    >~     pacified.     The    .1 

only  a  -.litrlit  degree  of  "  ripen*         and  the 

•.L-  at  hr  I  prod'i'  IM  be    oliihlem  water.      After 


the  operation,  tho  bobbins  containing  the  threads  are 
rotatod  in  a  dilute  acid  solution,  e.g.,  a  7  per  cent,  solution 
of  sodium  bisolphate,  in  which  the  threads  are  gradually 
transformed  into  the  insoluble  condition.  The  threads 
so  produced  are  characterised  by  a  flattened  section, 
showing  longitudinal  depressions,  to  which  their  good 
covering  power  and  industrial  superiority  are  attributed. 

—J.  P.  B. 

CeUiilose   xanlhate  solution;    Process  of  coagulating 


A.  Boisson.     Second  Addition,  dated  Jan.  10,  1912,  to 
Fr.  Pat.  430,590,  Jan.  19,  1911  (this  J.,  1911,  428). 

In  the  coagulation  of  viscose  by  means  of  a  sulphate  and 
an  acid  other  than  sulphuric  acid,  if  the  base  of  the  sulphate 
is  displaceable  by  Ijie  soda  of  the  viscose,  this  bath  should 
be  the  first  one  and  the  acid  bath  should  follow  ;  thus 
there  may  be  employed  first  a  bath  of  ammonium  sulphate 
and  then  a  bath  of  hydrochloric  acid.  If  the  base  of  the 
sulphate  is  not  displaceable,  the  salt  and  tho  acid  should  be 
mixed  together,  e.g.,  sodium  sulphate  and  hydrochloric 
acid.^J.  F.  B. 


Plastic  mass  ;    Non-inflammable -,  for  the  manufacture 

of  combs,  moulded  articles,  etc.     L.  Desvaux.     Fr.  Pat. 
450,746,  Jan.  25,  1912. 

A  non-inflammable  plastic  composition  is  prepared  by 
mixing  gelatin  with  a  fatty  acid  ester  of  cellulose.  Cellu- 
lose acetate  soluble  in  acetone  is  preferred ;  50  kilos,  of 
this  are  mixed  with  10  kilos,  of  coal  tar  creosote,  25  of 
pentachloroethane  and  25  of  alcohol  until  the  acetate  is 
dissolved.  To  the  pasty  mass  in  the  mixer,  12-5  kilos  of 
gelatin  previously  softened  by  glacial  acetic  acid  are 
added.  The  whole  is  mixed  and  then  rolled  into  thin 
sheets.  A  number  of  these  sheets  are  superposed  in  a 
hydraulic  press,  compressed  hot  (50° — 70°  C).  and  then 
allowed  to  cool  under  pressure. — J.  F.  B. 


Cellulose  acetate;    Manufacture  of - 


-.     Debauge  et  Cie. 
Fr.  Pat.  450,886,  Nov.   16,  1912. 

In  the  manufacture  of  cellulose  acetate,  the  product  of  the 
reaction,  containing  acetic  acid  and  the  excess  of  acetic 
anhydride,  is  poured  into  a  liquid,  such  as  benzene,  which 
will  precipitate  the  cellulose  acetate  and  dissolve  the 
acetic  acid  and  anhydride  without  decomposition.  The 
latter  reagents  are  then  recovered  for  future  use  by  dis- 
tilling off  the  benzene.  Other  suitable  liquids  for  the  same 
purpose  are  petroleum  spirit  and  carbon  tetrachloride. 

—J.  F.  B. 

Cellulose  ;    Manufacture  of  viscous  [cuprammonium]  solu- 
tions of .     O.  Midler.     Fr.  Pat.  451,406,  Nov.   15, 

1912. 

Cuprammonium  solutions  prepared  by  the  action  of 
sodium  hydroxide  upon  copper  sulphate  with  addition  of 
ammonia  tend  to  deposit  crystals  of  sodium  sulphate  when 
in  use  as  solvonts  for  cellulose.  This  may  be  avoided  by 
mixing  the  cupric  salt  with  a  solution  of  sodium  chloride 
and  glycerin  before  adding  the  ammonia  and  caustic  alkali. 
Example  :  120  kilos,  of  powdered  copper  sulphate  are 
stirred  with  200  litres  of  a  1 — 2  per  cent,  solution  of 
sodium  chloride  containing  2-25 — 3  litres  of  glycerin  ;  to 
this  are  added  300  litres  of  ammonia,  sp.  gr.  0-91,  and  the 
copper  salt  is  dissolved.  Then  200  litres  of  caustic  soda 
lye,  sp.  gr.  1-126 — 1-2,  are  added  and  50  kilos,  of  cellulose 
are  finally  introduced. — J.  F.  B. 

Wood  pulp  and  the  like  for  use  in  the  manufacture,  of  paper  ; 

Bleaching .     F.    W.    Dobson,    Tamworth,    Staffs. 

Bug.    Pat   15,720,  July  5,   1912. 

Wood  pulp,  esparto  grass,  or  the  like,  is  placed  in  a  dry 
or  semi-dry  Btaie  in  a  closed  rotary  vessel,  and  water  is 
added  in  amount  luffioient  only  to  moisten  the  material 
and  render  it,  limp  and  weak.  The  vessel  is  rotated  and 
the  material  is  reduced  to  a  dry  or  semi-dry  macerated 
condition.  A  quantity  of  concentrated  bleaching  liquor  is 
than  added,  and  a  further  supply  of  water  if  necessary,  the 
vessel  being  again  rotated.      H.  N. 
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Paper  pulp  ;    Electrolytic   apparatus  for   the  preparation 

of .     F.  F.  Strong,  St.  Petersburg,  Fla.     U.S.  Pat. 

1,0)9,322.  Apr.  15,  1913. 

Apparatus  is  provided  for  the  flow  of  subdivided  plant- 
material  whilst  subjected  to  electrolytic  action  to  loosen 
the  fibres.  Such  apparatus  may  consist  of  a  tube  having 
porous  walls,  situated  in  a  tank  containing  an  electrolyte 
and  an  electrode  mounted  within  the  tube  to  convey  the 
current  to  the  material  flowing  through  the  tube  ;  alterna- 
tively the  apparatus  may  comprise  a  series  of  porous  jars 
connected  together  by  tubes  and  forming  a  continuous 
passage  for  the  material.  Separate  means  are  provided  for 
immediately  washing  the  material  after  treatment ;  also 
separate  means  for  the  immediate  bleaching  by  electrolytic 
processes  of  the  washed  material,  the  whole  being  so 
arranged  that  the  material  is  substantially  in  continuous 
movement  through  the  entire  series  of  processes. — J.  F.  B. 

Wood,  shavings,  sawdust  and  wood  waste  ;  Process  for  the 
decomposition  of — — .  R.  von  Walther.  Ger.  Pat. 
258,180,  Jan.  7,  1912. 

The  material  is  first  treated  for  a  short  time  at  a  high 
temperature  with  a  lye  having  a  low  content  of  sulphurous 
acid  and  alkaline-earth  or  alkali,  and  is  then  subjected  to 
the  usual  boiling  process  with  a  stronger  lye.  It  is  stated 
that  in  this  way  a  liquor  rich  in  sugar  and  other  organic 
substances  is  obtained  as  by-product  in  the  first  stage  of 
the  process. — A.  S. 

Waste  papers  ;  Process  for  the  recovery  of  pulp  from  printed 

.     J.  M.  Burbv,  Astoria,  N.Y.     U.S.  Pat.  1,060,158, 

Apr.  29,  1913. 

The  waste  papers  are  subjected  to  the  action  of  a  solution 
of  sodium  or  potassium  bicarbonate  at  a  temperature  below 
its  boiling  point,  and  agitated  therein.  The  solution  is 
drained  off,  the  material  is  washed  in  fresh  water  and  the 
clean  pulp  collected. — J.  F.  B. 

Paper  ;    Process  of  treating [producing  a  matt  finish]. 

S.  S.  Sad  tier,  Flourtown,  Pa.,  Assignor  to  E.  W.  Bacon, 
Philadelphia,  Pa.     U.S.  Pat.  1,060,366,  Apr.  29,  1913. 

The  surface  of  paper  coated  with  a  composition  containing 
casein  or  other  albuminous  substance  is  treated  with  a 
solution  of  a  compound  containing  a  basic  radical,  e.g., 
chemically  combined  calcium.  This  solution  forms 
insoluble  and  soluble  substances  on  the  paper,  which  is 
then  washed  to  remove  the  latter  and  the  excess  of  the 
reagent. — I.  F.  B. 


Paper  pulp  ;    Beating  engines  for  refining .     L.  Thirv. 

Pr.  Pat.  450,261,  Oct.   17,   1912. 

The  beating  engine  is  provided  with  two  beating  rolls  and 
their  respective  bed-plates,  one  being  constructed  with 
grinding  elements  of  basalt  lava  and  the  other  with  ordin- 
ary metal  bars.  The  pressure  of  the  rolls  is  accurately 
adjustable  by  means  of  counterpoise  levers  with  sliding 
weights.  The  wear  of  the  bed-plates  is  compensated  by 
mounting  them  on  a  block  composed  of  three  wedges,  the 
middle  one  being  movable  between  the  two  outer  wedges 
so  as  to  raise  or  lower  the  bed-plate  as  required.  The 
trough  of  the  engine  has  a  special  shape  to  facilitate  the 
circulation  and  eliminate  the  possibility  of  lodgments. 

—J.  F.  B. 


Art    printing    paper;     Manufacture    of - 


■.     A.    Allihn. 
Ger.   Fat.  258,181,  March  6,  1912. 

CLAIM  is  made  for  the  use,  as  vehicle  for  the  pigment,  of 
boiled  starch  with  water-soluble  silicates,  precipitated 
partly  or  completely  by  acid  compounds  or  other  precipi- 
tant* of  silicic  acid. — A.  S. 

Vegetable    or    animal  fibre  ;     Process  for    separating 


Artificial  bristles  for  brushes  and  the  like  ;    Process  for  the 

production   of .     B.    Borzvkowski,    Charlottenburg. 

Germany.     Eng.  Pat.  30,398,  Dec.  31,  1910. 

See  Fr.  Pat.  424,428  of  1910  ;  this  J..  1911,  740.  Refer- 
ence is  directed  in  pursuance  of  Sect.  7,  Sub-sect.  4,  of  the 
Patents  and  Designs  Ait.  1907.  to  Eng.  Pats.  17.140  of 
1893  and  2026b  of  1907.^T.  F.  B. 

Artificial  filaments  ;     Manufacture    of .     L.    Sarason, 

Westend,  Berlin.     Eng.  Pat.  21,586,  Sept.  23,  1912. 

See  Fr.  Pat,  448,429  of  1912  ;  this  J.,  1913,  420.— T.  F.  B. 


Artificial  silk  from  viscose  ;    Manufacture  of - 


t'hem. 


Fabr.  von  Hevden  A.G.,  Radebeul,  Saxonv.     Eng.  Pat. 
27,732,  Dec.  2,  1912.     Under  Int.  Conv.,  Dec.  2,  1911. 

See  Fr.   Pat.  451,156  of   1912  ;  preceding.— T.  F.  B. 
Cellulose   esters   of  organic   acids  ;     Manufacture   of  ■ 


V.,  G.,  V.,  C,  and  M.  del  Prato.  Xaplcs,  Italy.     D.S. 
Pat.  1,061,902,  May  13,   1913. 

See  Fr.  Pat.  445  180  of  1912  :  this  .(..  1913,  IS.     T.  F.  B. 


A.  G.  Bloxam,  London.  From  Act.-Ges.  f.  Anilinfabr., 
Treptow,  Germany.     Eng.  Pat.  10,706,  May  6,  1912. 

See  Fr.  Pat.  449,253  of  1912  ;  this  J.,  1913.  482.— T.  F.  B. 

Cellulose  enters  ;    Process  of  treating .     H.   S.   Mork, 

Assignor  to  Chemical  Products  Co.,  Boston.  U.S.  Pat. 
1,061,771,  May  13,   1913. 

See  Fr.  Pat.  416,752  of  1910  ;  this  J.,  1910,  1371.— T.  F.  B. 

Caustic  liquor  resulting  from  digestion  of  wood  ;   Process  of 

treating  the  residual .     J.  M.  Neil,  New  York.     Eng. 

Pat.  9541,  April  22,  1912. 

See  Fr.  Pat.  442,850  of  1912  ;  this  J.,  1912,  1027.— T.  F.  B.. 

Agglatinant  for  the  manufacture  of  agglomerates.     Fr.  Pats. 
451,522  and  451,523.     See  XV. 


VI. -BLEACHING;    DYEING;    PRINTING; 
FINISHING. 


Furs;    The  dyeing  of - 


M.  C.  Lamb.     J.  Soc.  Dyers 


and  Col.,  1913,  29,  160—165. 

A  complete  account  of  the  tanning,  dyeing  and  finishing 
of  furs.  After  thorough  soaking  in  2  per  cent,  carbolic 
acid  and  removal  of  superfluous  flesh,  the  skins  are  tanned, 
either  by  oil  tannage,  or  by  the  application  of  a  paste 
made  up  of  aluminium  sulphate,  salt,  glycerin,  gambier 
and  flour,  or  by  treatment  with  a  solution  of  salt  and 
sulphuric  acid.  Sometimes  the  skins  are  merely  pickled. 
The  author  suggests  tanning  by  chrome  or  formaldehyde. 
The  goods  are  prepared  for  dyeing  by  wetting  out  and 
removal  of  the  natural  grease*  of  the  hair  by  treatment 
with  dilute  alkali  in  a  variety  of  ways.  The  mordanting 
process  varies  according  to  the  method  of  dyeing,  copper 
sulphate,  potassium  bichromate  and  ferrous  sulphate 
being  commonly  used.  Logwood  is  still  largely  used  for 
blacks,  also  silver  nitrate  and  pyrogallk-  add.  but  the 
modern  method  of  dveing  is  by  means  of  oxidation  colour- 
(Ursol,  Nako  and  Furrol  colours).  These  products  con.-i-t 
of  aromatic  diamines  and  aminophenoLs  and  their  deriva- 
tives. Dyeing  is  performod  bv  immersing  tin-  mordanted 
furs  in  the  solution  of  the  dyestuff  and,  after  thorough 
impregnation,  adding  hvdrogon  peroxide.  Various  shade. 
of  brown,  grey  and  black  are  produced  accordim:  to  the 
dvestuff  and  mordant  used.  A  number  of  typical  ream M 
are  quoted.  Furs  are  -  tipped  "  by  applying  the  dye-tutT- 
with  a  brush.  After  dyeing  tin-  good-  arc  meed,  treated 
on  the  flesh  side  with  a  solution  of  mH  and  glycerin. 
sodium  thiosulphate  or  alum,  dried,  and    finally  -oftened 

mechanically.  —I.  B. 

Manftytem    Bronze  a*  "»  »'•*  »*ifi>r  and  rwdrminw  »< 
vat  and  ndphiit  colour*.     F.  Kne.ht.     J.  Soo.  Dyers  and 
CbL,  1913.  29.  160     151. 

It  is  known  thai    Manganese  Bronze  printed  on  cotton 
d  increase  in  the  amount  o!  Indigo  taken  up  from 
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the  vat.  Patterns  of  light  and  heavy  shades  may  bo 
produced  in  this  way.  If,  instead  of  forming  the  liui- 
pnmii  Bronae  on  km  fibre,  it  is  printed  directly  in  the 
condition  of  hydrated  manganese  peroxide,  an  opposite 

effect  is  obtained.  A  possible  explanation  of  these  farts 
l-  that  the  peroxide  gives  up  its  oxygen  to  the  Indigo 
White  in  both  ca-e-.  hut  in  one  case  the  deposition  of 
iudiizotm  which  results  is  merely  superficial  whereas  in 
the  other  ea.se  it  take-  place  in  intimate  contact  with  the 
fibre.  Against  this  explanation,  however,  is  the  fact  that 
Other  vat  dye-tuffs  do  not  behave  in  an  analogous  manner, 
for,  whereas  Thioindigo  is  intensified,  brominatcd  indigo 
(CSba  Blue)  L- resisted.  With  lndanthrene  and  Algol  colours 
the  Manganese  Broom  acts  indifferently  or  as  a  restrainer. 
Similar  discrepancies  were  observed  with  sulphur  dyestuffs. 
Bydrone  Blue  i-  re-trained. — J.  B. 


c<ilir<>  printing  ;    Thioindigo  colour*  in 


N.   Evans. 


.1.   Soft    Dyers  and  Col.,   1913,  29,   144—150. 

Direct  printing.  The  dyestuff  is  printed  together  with 
a  reducing  agent  and  a  thickening,  usually  British  gum. 
ral  modifications  of  this  method  are  in  use  to  suit 
individual  dye-tuff-  :  (a)  The  reduction  is  performed  by 
hydrosulphite  and  caustic  soda,  (b)  The  colour  is  printed 
with  a  strongly  caustic  alkaline  thickening  on  cloth 
prepared  with  glucose,  (c)  A  modification  of  (a)  in  which 
pota— ium  sulphite  i-  added.  This  enables  the  caustic 
soda  to  t«-  dispensed  with  or  reduced  in  amount  and  also 
reduce-  the  quantity  of  hydrosulphite  required,  (d)  Hydro- 
sulplute  in  conjunction  with  sodium  carbonate.  (e) 
II  .  lro-ulphite  and  pota-siuni  carbonate,  the  latter  being 
more  suitable  for  some  colours  than  sodium  carbonate, 
(f)  Tin-  vat  is  prepared  with  hydrosulphite  and  then  hydro- 
sulphite NF  and  -odium  bicarbonate  added.  The  objec- 
tionable causticity  is  thus   eliminated  and  the  method  is 

ficabk  to  nearly  all  colours.  In  all  eases  the  colour  is 
fixed  by  steaming  in  the  absence  of  air  and  oxidised  by 
rinsing  with  cold  water  followed  by  dilute  bichromate, 
par  borate,  or  hypochlorite.     The  colours  are  finally  soaped 

the  boil  with  the  exception  of  Thioindigo  Red   B  and 

-li-t  R.  The  Thioindigo  colours  may  be  used  in  con- 
junction with  Para  Red,  aged  blacks,  mordant  colours  and 
sulphide-  colours.  Certain  Thioindigo  colours  may  be 
printed  with  mordant-  and  fixed  by  steaming.  Discharge, 
printing.  The  colour-  may  Ik-  printed  with  hydrosulphite 
on  any  ground  which  i-  discharged  by  this  agent.  Basic 
dyes  may  )?■  need  on  cloth  mordanted  in  the  usual  way 
and  printed  with  tie-  Thioindigo  vat  by  one  roller  and 
the    usual    caustk    white    di  by    a    second    roller. 

irly  all  the  Thioindigo  dyi       i  well  with  hydro- 

sulphite NF  or  CL,  or  by  the  leucotrope  process.  They 
barged  by  oxidation.  Resist  printing.  Acid 
reacting  metallic  alt-  are  used  for  this  purpo  e  and  may 
\i>-  M-ed  in  conjunction  with  Para  Red.  Wax  resists  are 
■t'\k  "  dyeing.  Two  compounds  recommended 
I:  erve  Ball  W  and  O.  Table-  are  given 
rioui  re-ui* .  obtainable  with  Thioindigo  colours 
in  printing,  and  the  I  I  different  agent    of  individual 

tuff-.  —J.  I',. 

Mall  '  stnirt*  J  for  u*<  in  tin  I'sttb   industry]  ;    The  valuation 

of .     W.  1'.  Dreaper.     J.  8oc.  Dyers  and  Col.,  1913, 

29.  in  -iaa 

Tiik  -ugtrested  method  con-i-t-  in  treating  a  standard 
utarched  <  loth  with  the  malt  extract  under  specific  con- 
dition-, and  c-timating  tie-  amount  of  starch  attacked  bv 
determining  the  km  of  weight.  Tie-  standard  cloth 
H  pet  '  'lit.  of  tandard  farina,  the  exact 
quantity  being  determined  bv  the  gain  in  Weighl  resulting 
from   the   fir  .        I o    bv   the   lo       on    exliau  five   treat- 

ment with  the  malt  extract,      Two  grms.  of  thk  cloth  are 
treated  for  five  minut.      at  '.',.',    ('.  in  300  «.<     of  a    olution 

noniaining  30  •■.< .  of  a  2  5  per  cent,  sohttion  of  the   ample 
of  mal*  The  -ample  is  then  rapidly  squeezed 

by  hand,  dried  at  90       100"  CL,  and,  after  b<  torn  'I 

he  air  to  take  up  moisture,  is  weighed  and  the  loss 
rrnined.      a  blank  experimenl  with  distilled  water  is 
rna/b-.  th'-  loss  fxing  allowed  for  in  the  tests*.     Th<-  author 

Kl  the  amopnl  of  itarch  removed  lies 

Btween  10  and  2  ".  |i  r  >•  nt      in  reply  to  dweu    Ion  H  wav 


slated  that  the  Lintner  anil  B.P.  Codex  tests  gave  no  indica 
tion  of  the  value  of  a  inn  It  extract  for  textile  purposes.  The 
method  using  the  iodine  test  is  also  unsatisfactory.  It  is 
known  that  enzymes  act  according  to  a  law  similar  to  that 
of  mass  action,  so  that  a  small  scale  test  in  a  beaker  should 
give  a  result  comparable  with  that  obtained  under  working 
conditions  in  a  kier.  The  test  would  be  more  stringent 
if  the  standard  cloth  were  calendered.  Starch  dried  on 
the  fabric  would,  owing  to  condensation,  offer  moro 
resistance  to  enzyme  action  and  the  test  proposed  deals 
with  such  modifications.  E.  Feilmann  suggested  the 
preparation  of  a  more  uniform  material  by  impregnating 
cotton    wool    with    starch    and  afterwards  disintegrating. 

— J.  B. 

Action    of  quinones   on   wool   and   other   protein   matters. 
Scharwin.     See.  V. 

Patents. 

Dyeing  machine.     C.    Lumpp  et  Cie.     Fr.    Pat.   451,082, 
Feb.  2,  1912. 

The  hanks  arc  carried  on  horizontal  spools  mounted 
excentrically  on  a  shaft  capable  of  rotating  alternatively 
in  either  direction.  The  mechanism  of  each  spool  is  carried 
on  a  vertical  pillar  which  constitutes  a  hydraulic  ram.  by 
means  of  which  the  spool  can  be  easily  raised  or  lowered, 
thus  putting  it  into  the  required  gear. — J.  B. 

Dyeing  with  insoluble  colours  or  insoluble  lev  co-compounds 
of  these  colours.  R.  VVedekind  und  Co.  Fr.  Pat. 
4.11,533,  Dec.  6,   1912. 

Vat  dyestuffs.  The  material  is  padded  with  an  aqueous 
suspension  of  the  insoluble  dyestuff  and  afterwards  passed 
through  an  alkaline  solution  of  hydrosulphite  containing 
sodium  chloride  or  sulphate.  The  padding  liquor  may  be 
acid,  alkaline  or  neutral  according  to  particular  require- 
ments. It  is  claimed  that  the  suspended  dyestuff  is 
all  taken  up  by  the  fibre  and  economy  thus  secured. 
Mordant  dyestuffs.  Cotton  mordanted  in  the  usual  way 
is  padded  with  a  suspension  of  the  dyestuff  together  with  a 
calcium  salt  and  Turkey  red  oil.  The  lake  is  developed  by 
heat,  i.e.,  steaming  or  boiling,  but  it  takes  place  slowly  in  the 
cold.  A  vat  dyestuff  and  a  mordant  dyestuff  may  hi 
dyed  together  by  padding  the  mixed  colours  on  the  mor- 
danted material  (wool  or  cotton)  and  developing  first  the 
mordant  dyestuff  by  boiling  or  steaming  and  then  the 
val  dyestuff  as  before.  The  vat  dyestuff  is  said  not  to 
be  removed  by  the  boiling  or  the  mordant  dyestuff 
deteriorated  by  the  reducing  agent.  Insoluble  leuco- 
compounds.  The  vat  dyestuff  is  reduced  in  the  presence 
of  magnesium  hydroxide  and  the  material  padded  with 
the  suspension  of  the  magnesium  salt  thus  obtained.  The 
colour  is  developed  by  rinsing,  souring  and  soaping,  accord- 
ing to  the  requirements  of  individual  colours.  The  process 
is  applicable  to  wool  and  silk  on  account  of  the  mild  alkalin- 
ity of  the  magnesium  hydroxide.  The  bath  exhausts  and 
the  oxidation  is  more  rapid  than  is  the  case  with  the  .sodium 
salts  of  the  leuco-compounds.  Other  metallic  salts  may 
be  used,  and  in  the  case  of  animal  fibres,  it  is  advantageous 
to  heat  the  padding  liquor. — J.  B. 

Steaming  tissues;  Continuous  process  of  — — .  Motte 
et  Delescluse  Frercs.     Fr.  Pat.  451,413,  Feb.  12,  1912. 

Tiik  fabric  is  passed  continuously  round  a  revolving 
perforated  drum  fitted  inside;  with  means  for  the  even 
distribution  of  the  live  steam  and  for  the  removal  of  con- 
densation water.  The  cylinder  is  covered  with  a  blanket 
and  an  endless  blanket  presses  against  the  cloth  on  th' 
outside  to  ensure  even  steaming.  — .).  B. 

Bleaching  process.  W.  Mathesiusand  M.  Preiberger,  Char 
lottenburg,  Germany.  U.S.  Pat.  1)061,392,  May  13, 
1913. 

Skk  Bng.  Pat.  28,485  of  1911  ;  this  J.,  1913,  20.—  T.  J 


Dyeing  [with  azo  dyestuffs];    Process  of 


Dye,  biith. 


M.  Kahn  and  A."  Ossenbeck;  Assignors  to  Farbenfabri 
vorm.    F.    Bayer    und    Co.;    Elberfeld,   Germany.     K& 
Pats.  1,060,002 and  l,060,*097;  April  29,  1913. 
B  ig:  Pat;  12377 df  19*11  j  this  .1.,  1912,227.— Tj  F  R 
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Dyeing  wool  and  the  like  ;  Apparatus  for .     A.  Murray, 

Geeloug  West,  Victoria.      U.S.  Pat.  1,060,277,  April  29, 
1913. 

SEEFr.  Pat.  445,580  of  1912  ;  this  J.,  1912, 1176.— T.  P.  B. 


Dyeing  [with  azo  dyesltiffs] ;    Process  of 


M.  Kahn 


and  A.  Ossenbeek.  Assignors  to  Farbenfabr.  vorni.  F. 
Baver  unci  Co.,  ElberfeW,  Germany.  U.S.  Pat.  1,060,342, 
April  29,  1913. 

See  Eng.  Pat,  2550  of  1912  ;   this  J.,  1912,  918.— T.  F.  B. 

Finishing  textile  fabrics,  yarns,  or  tissues  of  vegetable  fibres 
with  soapy  preparations.  R,  Weiss,  Kingersheim, 
Alsatia.  Eng.  Pat,  26,303,  Nov.  15,  1912.  Under  Int. 
Con  v.,  Nov.   27,   1911. 

See  Ft.  Pat.  448,490  of  1911  ;  this  J.,  1913,  435.—'!'.  P.  B. 


VII.— ACIDS;     ALKALIS;     SALTS;     NON 
METALLIC    ELEMENTS. 

"  Bungo"  sulphur.     Oil,  Paint,  and  Drug  Rep.,  Mav  12, 
1913.     [T.R.] 

In  Bungo  province,  Japan,  there  are  many  geyser-like 
craters  which  intermittently  emit  sulphurous  fumes  and 
whose  action  is  produced  by  volcanic  activity.  During 
their  inactive  periods  the  Japanese  have  placed  pipes  in  the 
ground  and  in  the  crevices  about  the  craters  of  these  so- 
called  geysers  in  such  position  that  when  activity  is  resumed 
these  fumes  are  collected  in  pipes  and  thereby  conducted 
into  hermetically  tight  reservoirs,  from  which  the  condensed 
sulphur  flows  down  the  mountain  side  in  long  light  conduits 
where  it  hardens  and  from  which  it  is  taken,  broken  into 
various  shapes,  put  into  sacks,  transported  by  coolies  down 
the  side  of  the  mountain,  and  becomes  an  article  of  com- 
merce under  the  name  of  Bungo  sulphur. 

Rock  salt  in  British  Columbia.     Oil,  Paint,  and  Drug.  Rep., 
May  19,  1913.     [T.R.] 

The  U.S.  Coasul-General  at  Vancouver  says  that  an 
extensive  bed  of  rock  salt  has  been  discovered  on  the 
Skeena  River,  about  forty-five  miles  from  Prince  Rupert. 
So  far  five  holes  have  been  drilled,  in  some  instances 
over  a  mile  apart,  and  in  every  case  salt  has  been  struck 
at  depths  varying  from  50  to  250  feet.  Up  to  the  present 
about  eight  tons  of  salt  have  been  secured  from  the 
deposits.  The  tests  show  that  the  product  is  absolutely 
pure  and  of  the  best  quality. 

Hydroci/anic  acid  ;    Detection  of .     C.  Pertusi  and  E. 

Gastaldi.     Chem.-Zeit.,   1913,  37,  609—610. 

One  drop  of  a  3  per  cent,  solution  of  copper  acetate  is 
mixed  with  1  c.c.  of  a  10  per  cent,  solution  of  disodinn. 
phosphate  and  4  drops  of  a  saturated  solution  of  benzidine 
acetate,  and  the  solution  under  examination  added  drop  by 
drop  to  the  mixture.  In  the  presence  of  0-000027  grm. 
of  hydrocyanic  acid  per  c.c,  a  turbidity  and  perceptible 
bluish-violet  colouration  are  produced,  whilst  the  presence 
of  the  phosphate  prevents  the  benzidine  and  copper  salt 
from  reacting  with  iodides,  ferrocyanides,  etc.  The  tesl 
may  be  rendered  still  more  sensitive  by  boiling  the  solution 
under  examination  for  5  to  10  minutes  with  sodium 
hydroxide,  filtering  it,  and  passing  through  the  filtrate  a 
current  of  carbon  dioxide.  This  liberates  the  hydro- 
cyanic acid,  which  is  then  carried  forward  into  the  reagent 
(1  drop  of  3  per  cent,  copper  acetate  solution,  5  drops  of 
benzidine  acetate  solution,  and  0-5  c.c.  of  water).  If 
metals  forming  double  salts  with  cyanideB  in  alkaline 
solution  are  present,  the  cyanides  must  be  separated 
before  applying  the  test. — C.  A.  M. 

Water-glass  ;     Manufacture  of by  the  fusion  pro 

H.  Knoblauch.     Z.  angew.  ('hem.,'  1913,  26,  250—  254. 

Tiik  author  describes  with  diagrams  the  Siemens  regenera- 
tive gas  furnace  as  applied  to  this  industry.  A  new  gas 
*ind  air  distributing  device  for  regenerative  gas  furnaces 


is  described.  Gas  and  air  arc  led  separately  to  the  fusion 
chamber  and  there  unite,  the  flame  traversing  the  entire 
length  of  the  chamber  and  passing  over  into  the  regenerator 
at  the  other  end.  Commonly  employed  mixtures  are : 
100  kilos,  of  sand  and  56  of  sodium  carbonate,  or  100  kilos. 
of  sand,  70  of  Glauber's  salt  and  4  of  wood  charcoal ; 
for  potash  water-glass,  100  kilos,  of  sand  and  66  of 
potassium  carbonate  or  for  mixed  water-glass,  33  kilos, 
of  potassium  carbonate  and  26  of  sodium  carbonate. 
The  operation  with  alkalis  is  much  simpler  and  quicker 
than  when  sodium  sulphate  is  used.  The  material  is 
shovelled  in  from  above  through  openings  in  the  side  of  the 
furnace.  Newly-lined  furnaces  should  first  be  used 
for  a  run  of  bottle-glass  of  high  melting  point.  This 
impregnates  and  coats  the  lining  with  a  resistant  layer, 
protecting  it  from  the  action  of  the  alkali.  The  finished 
product  is  drawn  off  through  tap-holes.  The  melting- 
chamber  should  not  be  drained  empty,  but  the  level 
should  be  kept  as  high  as  possible  in  order  to  obtain  the 
full  effect  of  the  flame.  With  pure  alkali  the  addition  of 
charcoal  is  disadvantageous,  but  with  impure  soda-ash 
or  with  Glauber's  salt  it  is  necessarj'  for  the  reduction 
of  the  sulphate.  Generally  this  reduction  should  not  be 
allowed  to  proceed  further  than  the  formation  of  sulphite 
which  reacts  readily  with  the  silica  ;  the  production 
of  sulphide  impedes  the  reaction  but  is  sometimes 
permitted  for  the  manufacture  of  a  caustic  glass.  The 
correct  proportion  of  charcoal  is  an  important  factor 
but  it  varies  according  to  the  conditions  ;  the  quantity 
of  smoke  in  the  flame  also  causes  a  variation.  Sawdust 
may  be  used  instead  of  charcoal,  but  whichever  reducing 
agent  be  employed,  it  should  be  intimately  mixed  with  the 
sulphate,  slightly  moistened,  before  mixing  the  whole 
with  the  sand.  A  furnace  with  exposed  heating  surface 
of  3  X  9  metres  will  fuse  about  9  cub.  iu.  of  water-glass 
in  24  hours,  equivalent  to  about  22  tons,  and  will  require 
about  5  tons  of  fuel  with  a  calorific  value  of  7000  cals. 
per  kilo. — J.  F.  B. 

Gold;    Contribution  to  the  chemistry  of ■.     V.   Lenher. 

J.  Amer.   Ohem.  Soc,   1913,  35,  516—552. 

Of  a  large  number  of  organic  and  inorganic  substances 
tried,  only  sulphurous  acid  and  arsenious  oxide  proved 
capable  of  reducing  auric  to  aurous  compounds.  Sul- 
phurous acid  is  the  more  satisfactory  ;  when  a  solution 
of  sulphurous  acid  is  added  to  a  solution  of  auric  chloride 
containing  a  considerable  quantity  of  such  chlorides  as 
those  of  sodium,  potassium,  calcium,  magnesium,  zinc, 
and  cadmium,  a  colourless  solution  is  obtained  with  a 
quantity  corresponding  to  the  equation  : 
AuCl3,xMCL+S0,  +  2rL0  =  Au(.,xMCL+H,S04+2HCl, 

and  the  end  point  is  so  sharp  that  the  reaction  can  1k>  used 
as  the  basis  of  a  method  for  the  volumetric  determination 
of  gold.  In  absence  of  the  chlorides  mentioned,  auric 
chloride  is  reduced  to  metallic  gold  by  sulphurous  acid. 
Many  types  of  organic  compounds  reduce  auric  chloride 
to  metallic  gold  in  alkaline  solution,  but  only  a  few  reduce 
it  in  acid  solution.  .Many  organic  liquids  immiscible 
with  water  extract  auric  chloride  from  its  aqueous  solution  ; 
the  compounds  most  effective  in  this  respect  are  aldehydes, 
ketones,  aliphatic  esters  and  cyanides.-   A.  S. 

Platinum  sails  ;  Action  of  aqueous  hypophosphite  solution* 

on .      A    contribution    to    tin     knowledge    of   colloidal 

platinum.  A.  Sieverts.  Z.  Chem.  bid.  KoUoide,  1913, 
12,  263—268. 
The  action  of  sodium  hypophosphite  on  verj  dilute 
solutions  of  potassium  platmochloride  is  different  according 
to  tlie  relative  proportions  of  the  two  silts.  With  a  large 
excess  of  hypophosphite  [e.g.  l20NaH,POt:  lKtPtCl4) 
a  light  brown  to  yellow  solution  is  produced  on  warn 
which  can  be  evaporated  without  yielding  a  precipitate, 
and  does  not  respond  to  the  ordinary  reactions  oi  platinum. 
The  solution  is  not  colloidal.  On  heating,  n  eTghreJ 
hydrogen  vigorously.  With  smaller  proportions  of 
hypophosphite,  the  solutions  become  darker  on  heating; 

.in!  with  from  20  to  t  mols.  of  hypophospkitc  to  1  of  the 
platinoohloride,  dark  reddish-brown  solutions  are  obtained 
„],!,. 1,   are    ,,.  Itlve   to  electrolyte*;    but    p*duaH| 
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deposit  a  precipitate  ami  become  colourless  mi  standing. 
These  solutions  also  evolve  hydrogen  on  heating.  The 
evolution  of  hydrogen  is  due  to  the  oxidation  of  the  hypo- 
pho8phitetophosphite(NaHtPOs+H10=NaHllPOs+H.)I 

the  platinous  salt  acting  as  catalyst.  Similar  reddish- 
hrown  solutions  ean  Ik-  obtained  if  sodium  phosphite 
1r>  wed  in  place  of  hypophosphite.  but  they  evolve  hydrogen 
much  more  slowly.  If  gelatin  or  gnm  arabic  he  added 
to  these  solutions,  they  remain  elear  on  standing,  and 
then  resemble  in  their  general  properties,  and  especially 
in  their  absorption  spectrum,  the  colloidal  "  red  platinum  " 
prepared  by  Wohlor  (this  J.,  1010,  1303)  by  reduction 
with  ethereal  solutions  of  phosphorus.  If  equal  molecular 
proportions  of  hypophosphite  and  plat inochloride  be  used, 
deep  black  solutions  are  obtained  even  if  the  concen- 
tration of  platinum  bo  only  a  few  thousandths  per  cent. 
["he  Mirations  are  stable,  but  sensitive  to  electrolytes. 
They  are  colloidal  platinum  solutions  of  a  very  high 
degree  of  dispersion  ;  only  on  addition  of  an  electrolyte 
is  i*  possible  to  observe  the  Tyndall  effect.  Potassium 
pi  itinichloride  and  chloroplatinie  acid  are  not  reduced 
>>r  are  reduced  much  more  slowly  thin  potassium  platino- 
ehloride  under  th"  same  conditions,  and  are  not  suitable 
for  the  preparation  of  these  black  sols. — A.  S. 


Beryllium  (Glucinum)  and  Us   compounds;     Study  of- 
B.  Bkyer.     Apoth.-Zeit,  1913,  28,  353—354. 


By    means  of   the   alumino-thermie   reaction    the   author 

d  in  reducing  beryllium  oxide  to  metallic  beryllium 

of    about    90    per    cent,     purity.      Beryllium    hydroxide 

exists    in    three    modifications    of    varying    stability,    the 

'.  ive  and  least  stable  modification  changing  in  the 

rse  of  time  into  a  less  active  and  more  stable  form  ; 
all  three  modifications  l>ehave  as  dibasic  acids.  Beryllium 
form*  normal  arsenates  and  also  double  arsenates  with 

li  metals,  but  the  latter  could  not  be  isolated,  owing 
t«j  hydrolysis  accompanied  by  the  formation  of  high- 
molecular  products,  probably  adsorption  compounds. 
(formal    ammonium-beryllium    arsenate    was,    however, 

ited  although  it  likewise  underwent  a  similar  change, 
wh-n  left  in  contact  with  water  for  several  days.  With 
weak  acids,  such  as  arsenious  acid,  no  definite  beryllium 
compounds  could  I*1  obtained,  the  apparent  combination 
of  b-ryllium  hydroxide  with  arsenious  acid  being  due  to 
adsorption.  With  hydrogen  peroxide  addition  products 
were  obtained,  but  these  were  shown  to  be  solid  solutions 
or  adsorption  compounds  of  hydrogen  peroxide  in  beryllium 
hydroxide,  tie-  tame  holding  good  as  regards  boric  acid  and 
b  ryllium  hydroxide.  Beryllium  forms  a  normal  ehromate 
(capable  of  existing  only  in  solution)  and  a  stable,  basic 
esVOSBate.  An  aqueous  solution  of  optically  inactive 
mannitol  was  made  l.evo-rotatoi  y  by  the  addition  of 
alkaline  b-rylliurn  solutions,  the  amount  of  rotation  being 

proportional  to  the  amount  of  beryDate  present. — O.  R. 


f'rJloid*  ;  Chemical  lime-reactions  with 


I).  Yorliinder 
and    P..    Haberfe.     Ber.,   1913,  46,    1612—1628. 

W   _"  ■  light  blue,  dial]  it  ion  of  Prussian 

DBM    bl    placed    ill    each    of    a     aHlM    of    beakci>    .nil     tbetl 

to  each  U-aker  are   added    respectively    40  ce.  of    water 
or   of   sofaltioni   of   sodium    hydroxide   of   increasing   con- 
ration,  derolouri-ation    i~    effected    more    rapidly    the 

high-T   the   ooneentration   of  alkali.     The   effect    is   not 

however  proporf  tonal  to  t  he  conceal  rat  ion  of  hydroxy!  ions, 
for     whil-t     the     hydroxides     of     potassium,     sodium    and 

ntfann    act    more    rapidly    tlian    calcium    hydroxide, 
the  mo-t  effective  of  all  is  barium  hydroxide.    Similar 
•s   are   obtained    when    barium   chloride,    potassium 
chloride,    etc.,    are    added    to    mixtures    of    Prussian    blue 
■solution     and    dilute    ammonia.      AnAlogO  .It-     are 

.  lying  tic  action  of  alkalis  on  colloidal 
arsenic    trisnlphide    solution.     The  effect  of  neutral 
on   the  reaction   is  found   to  vary  according  to  the  nature 
of    the    salt.       Sodium     chloride     greatly   accelerate       the 

actiea    of    todhrai    hydroxide    on     P  n     blur-    and 

arsenie    trisniphide.      Of    other    - 1 1 » -    examined,    some 

l«rate     and     some     retard     the    action,   whil-'    others 

have  very  little  Influence.  In  this  connection  the 
relative  'onr*nt  rat  ions  of  the  colloid,  the  alkali,  and 
the     m-utral     twit     are     of     inn  For    example 


barium    chloride    may    accelerate  or    retard    the    action 

of   barium  hydroxide  on   Prussian  blue,  or   it  may  have 

no  influence  thereon,  according  to  the  concentration 
of  the   Prussian    blue. — A.  S. 

Precipitation    of  aluminium    hydroxide   and   its  separation 
from  chromium.     Jakob.     *SV  XXlll. 

Oxidation    of    thiofulphales    on    bacterial    filters.     W.    T. 
Locket t.     See  .Manchester  Section,  p.  f>73. 

Patents. 

Sulphuric  acid  ;  Process  and  apparatus  for  the  manufacture 

of by  the  chamber  process.     H.  Petersen.     Ger.  Pat. 

258,554,  July  14,   1912. 

Two  Glover  towers  are  used,  one  above  tho  other.  The 
acid  from  the  Gay-Lussac  tower  is  supplied  to  the  lower 
Glover  tower,  but  only  chamber  acid  to  the  upper  one, 
from  which  the  gases  pass  to  the  chambers. — A.  S. 

Nitrous    gases  ;     Recovery    of   waste in    the    chamber 

process  of  sulphuric  acid  manufacture.  A.  Taraud  and 
P.  Truchot.  Second  Addition,  dated  Jan.  16,  1912,  to 
Fr.  Pat.  425,913,  April  18,  1910  (this  J.,  1911,  1012). 

The  washing  with  water,  specified  in  the  first  addition 
to  the  chief  patent  (this  J.,  1911,  1381),  when  effectively 
carried  out,  gives  solutions  sufficiently  rich  in  nitrous 
products  to  render  the  subsequent  alkaline  washing 
unnecessary. — 0.  R. 


Acids   [nitric   acid]  ;     Process   of  concentrating 


E. 


Collett.     Fr.  Pat.  450,448,  Nov.  12,  1912.     Under  Int. 
Conv.,  Nov.  18,  1911,  and  April  3,  1912. 

Nitric  acid  vapours  are  passed  in  counter-current  through 
a  series  of  desiccators,  through  which  a  dehydrating  agent, 
such  as  sulphuric  acid,  is  flowing  ;  the  dehydrating  agent 
is  circulated  through  the  series,  and  is  subjected  to  refri- 
geration between  each  pair  of  desiccating  units. — 0.  R. 

Titanium  cyano-nitrides  and  carbides  ;      Manufacture    of 

.     S.  Peacock,  Philadelphia,  Pa.,  U.S.A.     Eng.  Pat. 

11,392,  May  113,  912. 

A  mixture  of  the  titanium  carbides,  TiC2  and  TiC4,  is 
obtained  by  heating  a  mixture  of  a  titanium  compound, 
such  as  the  dioxide,  and  carbon  to  about  1800°  C.  under 
a  pressure  of  about  2  atmospheres,  whilst  maintaining  tho 
partial  pressure  of  the  evolved  carbon  monoxide  at  about 
200  mm.  of  mercury.  By  carrying  out  the  operation  in 
the  presence  of  a  steady  flow  of  nitrogen  at  constant 
pressure,  the  cyano-nitrides,  TiCN2  and  TiC2N4,  are 
obtained.  The  carbon,  in  the  form  of  coke  or  charcoal,  is 
preferably  used  in  excess  to  the  extent  of  20  to  30  per 
cent,  over  the  amount  necessary  for  the  roaction,  to  prevent 
the  formation  of  titanium  nitrides. — 0.  R. 


Boron  nitride  ;    Manufacture  of - 


.  The  British  Thom- 
son-Houston Co.  Ltd.,  London.  From  General  Electric 
Co.,  Schenectady,  New  York.  Eng.  Pat.  21,865,  Sept. 
25,  1912. 

A  mixture  of  finely  ground  boric  anhydride  (2  parts), 
finely  divided  magnesium  (1  part),  and  ammonium  chloride 
(3  parts),  is  heated  to  about  300°  C.  Reaction  takes  place 
with  an  evolution  of  heat  sufficient  to  raise  the  temperature 
of  the  mass  to  about  800°  ('.,  boron  nitride,  magnesia, 
magnesium  borate,  and  magnesium  chloride  being  formed. 
The  resulting  product  is  washed  with  dilute  sulphuric 
acid,  filtered,  washed  with  alcohol,  and  dried  in  MCM 
at    60        711     C  -<).   R. 

Aluminium  nitride  from  alumina,  bauxite,  or  other  aluminous 
substances,  by  meant  of  sodium  vapour  as  reducing  agent  ; 

Process  for  the  manufacture  of .     ('•.  Giulini.     W 

Pat,  451,40.-),  Nov,  15,  1912.      Under  Int.  Conv.,  Jan.  29 

nil  2. 

N'itkockv  i-  boated  to  about  1500°  C.  in  a  regenerat 

furnace  and  is  then  passed  over  a  mixture  of  alumina, 
carbon,  and  sodium  carbonate,  the  amount  of  the  latter 
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being  such  as  to  furnish  about  30  per  cent,  of  the  sodium 
theoretically  required  bv  the  equation  :  Al.,03  +  3Na,  +  N.> 
=2AlN+3Na,0.— O.  R. 


Tungstic  arid;    Process  for  obtaining  pure. .     C.    H. 

Fischer,  Berlin.     Eng.  Pat.  17,603,  April  3,  1912. 

Powdered  tungsten  ore  is  added  to  about  twice  its  weight 
of  fused  potassium  hydroxide  mixed  with  lime,  and  after 
cooling,  the  mass  is  extracted  with  water,  and  the  resulting 
solution  of  alkali  tungstate  treated  with  a  large  excess  of 
ammonium  sulphide  to  precipitate  iron,  zinc.  etc.  The 
tungsten  remains  in  solution  as  polysulphide  ;  it  is  pre- 
cipitated as  sulphide  b}'  adding  hydrochloric  acid,  the 
precipitate  dried  and  oxidised  by  roasting,  and  the 
tungstic  anhydride,  thus  formed,  purified  by  dissolving 
in  potassium  hydroxide  solution  and  reprccipitating 
with  hydrochloric  acid. — F.  Sodn. 


Tungstous    oxides ;     Process    of  producing  fine 


Farkas,  Assignor  to  G.  V.  Williams,  New  York. 
Pat.  1,061,058,  May  6,  1913. 


K. 
U.S. 


Yellow  tungstic  anhydride  is  heated  to  a  high  temperature 
in  a  constantly  renewed  atmosphere  of  carbon  dioxide, 
until  black  tungstous  oxides  are  produced  in  the  form  of 
fine,  impalpable  powder. — O.  R. 


Copper  liquors  ;    Treatment  of 


-.  J.  H.  Thwaites  and 
The  Zeno  Co.,  Ltd.,  Peterborough.  Eng.  Pat.  22,029, 
Sept.  27,  1912.  Addition  to  Eng.  Pat.  9174,  April  13, 
1911  (this  J.,  1912,  431). 

Barium  sulphide  is  added  to  the  liquor  (which  must 
contain  a  sulphate,  in  amount  at  least  equivalent  to  the 
copper  present),  so  as  to  precipitate  a  portion  (preferably 
four-fifths)  of  the  copper  as  sulphide  mixed  with  barium 
sulphate,  and  the  rest  of  the  copper  is  then  precipitated 
by  meaas  of  zinc  sulphide  and  barium  sulphate,  as 
indicated  in  the  principal  patent.  The  total  precipitate 
Is  treated  as  before  described. — F.  Sodn. 


Hydrogen  peroxide  ;   Stable 


O.  Liebknecht,  Frank - 
fort-on-the-Maine,  Germany,  Assignor  to  The  Roessler 
and  Hasslacher  Chemical  Co.,  New  York.  U.S.  Pat. 
1,058,070,  April  8,  1913. 

Claim  is  made  for  a  solution  of  hydrogen  peroxide  in 
which  is  a  substance  containing  a  body,  e.g.,  ben^ene- 
sulphonic  acid,  formed  from  sulphuric  acid  and  an  aromatic 
hydrocarbon. — F.  Sodn. 


Potash-bearing   brines  ;     Process   of  refining .     C.    E. 

Dolbear,  Berkeley,   Cal.,  Assignor  to   F.  H.  Hitchcock, 
Washington,  D.C.     U.S.  Pat.  1,058,684,  April  8,  1913. 

The  brine  is  treated  with  carbon  dioxide  and  with  a  sub- 
stance capable  of  forming  insoluble  potassium  and  (where 
boron  is  present)  boron  compounds.  With  magnesium 
bicarbonate,  for  instance,  any  sodium  carbonate  present  is 
precipitated  as  bicarbonate,  boric  acid  as  magnesium 
borate,  and  potassium  as  potassium  magnesium  carbonate. 

— F.  Sodn. 

Nitrogen  oxides  and  the  like  ;    Apparatus  for  decomposing 

.     P.     Winand,     Cologne,     Germany.     U.S.     Pat. 

1,059,584,  April  22,   1913. 

An  apparatus  for  breaking  up  oxygen  compounds,  such 
as  nitrogen  peroxide,  into  a  gaseous  mixture  rich  in  oxygon, 
comprises  a  combustion  chamber,  a  burner  discharging 
into  it,  having  two  passages  connected  with  a  fuel  supply 
and  a  supply  of  the  compound  to  be  decomposed  respec- 
tively, and  a  catalytic  agent,  such  as  a  mass  of  silver, 
which  is  disposed  in  the  combustion  chamber  and  is 
provided  with  a  series  of  passages  for  the  traverse  of  the 
-O.  Pw 


Oxygen  compounds  of  nitrogen  ;  Arrangement  for  the 
utilisation  of  heat,  produced  in  electric  reverberator y  fur- 
naces serving  for  the  preparation  of  — — -.  H.  Scheftloin. 
Fr.   Pat.  451,515,  Dec.  6,   1912. 

The  apparatus  comprises  a  boiler  for  the  production  of 
vapour,  or  for  the  concentration  of  solutions,  one  or  more 
high-tension  electric  reverberatory  furnaces,  serving  for 


the  production  of  nitrogen  compounds  being  disposed 
inside  the  boiler.  The  furnaces  are  of  the  type  in  which 
the  flame  is  produced  by  an  electric  arc  lengthened  bv 
means  of  a  current  of  air.  The  furnaces  are  placed  towards 
the  bottom  of  the  tube,  A,  forming  the  hearth,  the  gases 
passing  through  the  furnace  in  the  direction  of  the  arrows. 
From  the  cooler,  M,  the  hot  gases  pass  into  a  superheater, 
H,  lined  with  refractory  material.  The  gases  descend 
through  A,  losing  a  considerable  amount  of  heat,  so  that 
they  arrive  at  the  lower  ends  of  the  tubes,  B,  at  a  tempera- 
ture which  avoids  the  destruction  of  the  joints  of  the  tubes 
with  the  walls  of  the  boiler.  The  gases,  after  traversing 
the  tubes,  B,  leave  at  G.  In  an  alternative  form,  several 
such  furnace  tubes,  A,  are  disposed  in  the  boiler,  the 
electric  furnaces  being  placed  in  the  upper  parts  of  the 
tubes,  and  the  gases  are  led  into  similar  tubes  at  the  base 
of  the  boiler.  These  latter  tubes  communicate  each  with 
a  set  of  tubes,  B.  which  pass  through  the  liquid  to  lie 
concentrated. — B.  N. 


Sitrogen  compounds,  obtained  by  the  action  of  nitrogm  oi 
carbides  or  carbide  mixtures  ;    Removal  of  earbidt  i  or 

phosphides  from .     A.-<;.-fiir  Stickstoffdunger.     i'i 

Pat  450,435,  Nov.  II.  1912.     Under  Int.  Conv.,  May  17. 
1912. 
The  crude  product,  reduced  to  fine  powder,  is  treated  with 
a  quantity  of  steam  just  sufficient  to  decompose  the  eat 

l>ides    Of    phosphides    present,    BO    that    then-     is    no    loss    of 
nitrogen     through     decomposition     of     the     nitrogen-cmi 
i  sining  product,      i   T.  I). 
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<ying     warm      liquids     [ammonium     sulphutt      liquor]; 

Method     of .      H.      Koppers,      Bssen-on-the-Ruhr, 

Germany.     U.S.  Pat   1,060,102,  April  29,  1913. 

Tiik  claim  i-  fur  the  operation  of  the  "suction  jet  "  used 

to  lift  the  ammonium  sulphate  liquor  from  a  suturator.  by 
mean-  of  .i  mixture  of  steam  end  air,  the  point  of  conden- 
sation of  which  is  U'low  or  at  the  temperature  of  the  liquid 
to  be  rained  Tin-  mixture  of  steam  and  air  is  made  by 
injecting  steam  into  a  chamber  provided  with  an  air  inlet. 
The  air  is  drawn  into  the  chamber,  compressed,  and 
delivered  along  with  the  -team  to  the  "suction-jet." 

— W.  H.  C. 

Sulphur    dioxide   from    alkali    bisulphites;     Process   for 

incrrii*iiiy  tin  evolution  of in  water  >>r  other  liquids. 

[..    Nonnet.      Fr.    Pat    450.S04.   Nov.   20,    1912.      Under 
Int.   Coin..   July    1.    1912. 

Kivi.  percent,  of  gum  arabic  is  added  to  a  mixture  of  equal 
part>  of  an  alkali  bisulphite  and  sodium  thiosulphate, 
which  baa  been  fused  in  its  own  water  of  crystallisation. 
The  resulting  mass  is  mixed  with  the  equivalent  quantity 
of  anhydrous  sodium  bisulphate,  and  the  mixture  granu- 
lated to  form  a  -table  powder,  which  evolves  all  its  con- 
tained sulphur  dioxide,  when  brought  into  contact  with 
water  i>r  aqueous  solutions. — ().  R. 

Nitrates  ;  Removal  of  haloid  salts  and  their  oxidised  deri- 
MBwei  from  crude  — .  C.  Uebcl.  Fr.  Pat.  451,069, 
Nor.  27.   1912.     Under  Int.  Oonv.,  Dec.  15,   1911. 

The  nitrate,  without  previous  pulverisation,  is  heated  with 
sulphuric  acid  or  a  bisulphate,  in  quantity  at  least  equiva- 
lent to  the  amount  of  impurities  (chloride,  chlorate,  per- 
ehlerate,  or  corresponding  bromine  or  iodine  compounds) 
present.  Any  other  acid  capable  of  decomposing  these 
impuritie-  may  !*■  need,  such  as  hydrochloric,  phosphoric, 
or  nitric  acid. — J.  T.  D. 

MfUillir  oxid-.i  .  Production  of ,  in  a  light  and  volu- 
minous firm,  tuitabU  for  catalytic  reactions.  F.  Bedford 
and  E.  Brdmann.  Fr.  Pat.  461,156,  Nov.  28,  1912. 
Under  Int.  Coot.,  Dec.  18,  1911. 

A  i  ..  r.NTRATKD  solution  of  a  metallic  nitrate;  is  mixed 
with  an  organic  compound,  preferably  soluble  in  water 
and  rich  in  carbon,  and  then  decomposed  by  heat.  The 
oxide.  Ulna  obtained  are  themselves  light  and  bulky,  and 
when  reduced  in  hydrogen  yield  the  metal,  in  similar 
edition,  andha\i  dytic  activity. — J.  T.  D. 

Toil't  pastel  ami   creams,  cosmetics  and    "rice  powders"  ; 
■c  product    [calcium    -nlphate]  for  the  manufacture    of 
.     A    Monhx     Fr.  Fit.  451, 512,  Dec.  6,  1912. 

Tut.  waste  ■  il'  inn  sulphate  formed  in  the  manufacture  of 
phosphonM  from  calcined  bones,  i-  heated  to  about  800°  C. 

in  a  do  cd  vessel  and  yields  a  white,  impalpable,  aseptic 
DO  si  dm,  whi'h  is  claimed  as  a  new  product  for  the  manu- 
facture   of    vario'i-    00  luetic-.      ( ).  |{. 

HUM;     Preparation   of  hydrated .     E.    S.    Fickcs. 

Fr.  Pat,  161,693,  Dae.  7,  1912. 

eolation  from  which  tie-  alumina  i   .i  bout  to  precipitate 

i-   hroufht  into  a  t.tll  «  vlm-b-r  from  tie-  bottom  of  which  a 

Cq«-.  ri-e-  either  exit  rh.illy  or  internally,  to  ju  f   below  the 
of  tin-  liquid,  and  there  endV  in  one  or  more  hori- 
zontally di-po  ed  jet    which  can  deliver  liquid  tangentially 
the  cylinder.     By  men,    of  a  pump,  liquid  i    circulated 
thr<  tube  from  the  bottom  to  the  top.  anil  carries 

witr  Hcient  amount  of  the  alumina  precipitate  from 

the  bottom  to  in-ure  that  every  perl  of  the  liquid  contain* 
particle*    of    precipitate     which  nuclei    f()r  the 

n  of  further  quantities,  and  are  more  efficient 
m  tin-  respeef  than  even  violent  agitation.     .1.  T.  I). 

tlphidi        Preparation  of  solution* 
of    -    .     H.   EUupp  and  .1.  Thilo.     Oct.   Pat.  268,249, 

Feh     16,    1912. 

BYMOOBM  -ulphide  i-  led  into  solution!  of  alkali  '  ar- 
U>nat*-«  or  bicarbonate*.  When  working'  at.  the  ordinary 
(fcuipeieture  the     <.luti<u,J   u  ..|   mn  t   contain   le      than 


15  por  cent,  of  alkali  carbonate,  but  at  higher  tomperatures 
solutions  containing  less  than  20  per  cent,  may  be  used. 
The  reaction  may  be  applied  to  gas  purification. — A.  S. 

Alkali-aluminium  silicates  such  as  felspar  ;    Process  for  the 

decomposition    of   natural .     A.    Hambloch    and    S. 

(Mien.  Cer.  Pat,  258,702,  May  7,  1912.  Addition  to 
tier.   Pat.  247,490  (this  J.,   1912,  ti8(i). 

The  process  described  in  the  chief  patent  may  be  modified 
so  that  the  alkali  is  recovered  in  the  form  of  alkali  sulphate. 
For  this  purpose  the  silicate  mineral  is  heated  with  lime- 
stone or  the  carbonate  of  an  earth  metal  and  a  sulphate 
and  then  treated  with  ammonium  carbonate  vapour  as  in 
the  chief  patent  or  with  carbon  dioxide  under  high  pressure. 

— A.  S. 

Sulphur  from  mixtures  [such  as  spent  oxide]    containing 

tarry  matters  ;    Process  relating  to  the  recovery   of . 

E.  J.  Hunt,  Oldbury,  and  W.  T.  Gidden,  Langley. 
Eng.  Pat.  8097,  April  3,  1912. 

The  material  is  heated  to  a  temperature  above  the  melting 
point  of  sulphur,  treated  with  sulphuric  acid,  and,  before  or 
after  separation  from  the  acid,  the  sulphur  is  recovered 
by  the  aid  of  a  solvent.  The  contaminated  acid,  when 
unfit  for  further  use,  may  be  purified  by  diluting  and 
filtering.  Spent  oxide  from  gas  purification  may  be  first 
treated  with  a  sulphur  solvent  and  the  crude  sulphur 
obtained  submitted  to  the  process  described,  or  the  spent 
oxide  may  be  treated  directly,  after  removing  metallic 
oxides,  etc.  (by  means  of  a  dilute  acid)  and  most  of  the 
moisture. — F.  Sodn. 

Sulphur    and    sulphates;     Production    of from    poly- 

thionaie  solutions.  W.  Feld,  Linz-on-the-Rhine,  Ger- 
many. Eng.  Pat.  10,147,  April  29,  1912.  Under  Int. 
Conv.,  March  7,  1912. 

Ammonia  and  hydrogen  sulphide  are  absorbed  by  poly- 
thionates,  forming  thiosulphate  and  sulphur  (this  J.,  1911, 
1381).  The  efficiency  of  the  process  is  diminished  by  the 
formation  of  sulphates,  and  the  object  of  the  present 
invention  is  to  retard  formation  of  sulphates  and,  after 
the  liquor  has  been  concentrated  to  the  required  strength, 
to  accelerate  the  formation  of  sulphates  from  the  poly- 
thionates  in  the  reverse  process.  The  supply  of  sulphurous 
acid  is  insufficient  for  complete  oxidation  of  the  thio- 
sulphate present  into  polythionate,  the  purpose  being  to 
form  one  molecular  proportion  of  polythionate  to  two  of 
thiosulphato,  while  some  sulphurous  acid  remains  free  in 
the  liquor,  which  is  then  heated  to  a  temperature  above 
60°  C— H.  H.  S. 

Sulphur  dioxide. ;   Treatment  of  gases  or  vapours  containing 

,   to  recover  the  sulphur  which  Ihei/  contain.     The 

Thipgen    Co.     Fr.    Pat.    450,786,    Nov.'    20,    1912. 

The  gases  are  brought  into  contact  with  a  heated  carbon- 
aceous combustible  material,  solid,  liquid,  or  gaseous,  in 
presence  of  a  basic  substance,  preferably  granulated  or 
agglomerated  lime  or  limestone,  to  which  may  be  added 
accelerating  catalysts  (metallic  oxides  or  salts).  Appro- 
pi  i  id  means  arc  provided  for  condensing  and  collecting 
the  sulphur  formed. — T.  T.  D. 

Qraphile  or  other  minerals  of  lamellar  or  schistose  structure  ; 

Process  and  apparatus  for  separating .     F.  Krupp 

Akt.-Gcs.  Grusonwerk.      Fr.  Pat.  450,540,  Oct.  26,  1912. 

THK  Crushed  material  is  subjected  to  hydraulic  classi- 
fication upon  a  shaking-table  the  overflow  from  which  is 
conducted  to  a  sieve.,  the  latter  participating  in  the  move- 
ment of  the  table  and  being  of  suitable  mesh  for  retaining 
only  the  desired  flaky  portion  of  the  charge. — W.  E.  F.  f, 

Ori/i/i  i,  ;   Process  ami  apparatus  for  the  manufacture  of -. 

E.    F.   Auinont  and   D.   (J.  de   Villc  d'Avray.     Fr.   Fat. 

451,307,  Feb.  10,  1912. 
At  600' t'.   silver  behaves  towards  oxygen   like  a  porous 
body,  arid  the  method  and  means  for  separating  atrnospli 
oxygen   and   nitrogen   consist  of  the   following:     a  ' 
preatot  forces  air  through  a  heater  Into  a  cylindrical  vessel 
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containing  a  silver  tube,  which  is  sealed  at  one  end  and  com- 
municates at  the  other  with  an  aspirator,  a  cooling  appli- 
ance being  interposed  between  the  end  of  the  cylinder 
and  the  air-pump  :  the  oxygen  permeates  through  the 
tube  and  is  drawn  off  by  the  pump,  whilst  the  nitrogen  is 
drawn  off  from  the  cylinder  in  the  opposite  direction  by 
way  of  an  enclosed  tube,  which  surrounds  the  conduit 
from  the  compressor  to  the  heater,  the  tube  thus  serving 
as  a  pre  heater  ;  the  tube,  instead  of  being  solid  silver, 
may  advantageously  consist  of  any  suitable  porous  sub- 
stance covered  with  an  electrolytic  layer  of  silver.  Molten 
silver  rapidly  absorbs  oxygen,  which  it  immediately  gives 
up  again  on  being  subjected  to  reduced  pressure.  To  make 
use  of  this  property  for  the  manufacture  of  oxygen,  three 
containers  of  fused  silver  are  arranged  one  above  the 
other,  an  injector  at  the  bottom  of  the  lowest  container, 
serving  to  transfer  molten  silver  from  it  to  the  next  higher 
container,  and  at  the  same  time  forcing  air  from  a  com- 
pressor through  the  fused  metal  contained  in  the  latter, 
which  communicates  by  way  of  an  inclined,  jacketed  pipe 
with  the  third,  highest  container.  1  he  fused  metal  over- 
flows from  the  third  container  and  passes  through  the 
above-mentioned  jacket  back  into  the  first  container.  The 
third  vessel  communicates  with  an  air-pump,  which  draws 
up  the  molten  metal  and  at  the  same  time  liberates  its 
contained  oxygen,  whilst  the  tops  of  the  first  and  second 
containers  communicate  by  way  of  a  system  of  pipes  with 
means  for  the  removal  of  the  nitrogen. — O.  R. 


Aluminium  hydrate  [hydroxide]  ;  Preparation  of  ■ 


.  E.  S. 
Fickes,  Pittsburg,  U.S.A.  Eng.  Pat.  26,903,  Nov.  22, 
1912. 

See  Fr.  Pat.  451,593  of  1912;    preceding.—  T.  F.  B. 
Aluminium  nitride  ;     Pror.cs*  for  the  manufacture  of 


0.  Serpek,  Assignor  to  Societe  Generalc  des  Nitrures, 
Paris.     U.S.  Pat.  1,060,509,  April  29,  1913. 

See  Eng.  Pat.  8347  of  1912  :   this  J.,  1912,  816.—  T.  F.  B. 

Sitrogen  compounds  of  silicon  and  aluminium  :    Manufac- 
ture of .     0.  Serp?k,  Assignor  to  Societe  Cenerale 

des  Nitrures,  Paris.     U.S.  Pat,  1,060,640,  May  6,  1913. 

See  Eng.  Pat.  25,141  of  1911  ;  this  J.,  1912,  127.— T.  F.  B. 


Molybdenum,  nitride  ;  Process  of  producing  ■ 


Lead  oxide  ;    Manufacture  of 


G.  V.  Barton,  Liver- 


pool.    U.S.  Pat.   1,060,153,  April  29,   1913. 

See  Eng.  Pats.  13,600  and  27,867  of  1910;   this  J.,  1911, 
956.— T.  F.  B. 

Tartaric  sails  from  uxiste  tartrous  materials  ;  Process  for 
th<  extraction  of  — — .  G.  Vigneaux,  Paris.  U.S.  Pat. 
1,060,869,  May  6,  1913. 

SKK.Fr.  Pat,  430,883 of  1911  ;  this.!.,  1911,  1382.— T.  F.  B. 

Nitrous  gases  ;  Process  of  absorbing  dilute  — — .  11. 
Pauling,  Assignor  to  Salpetersaure-Ind.  Ges.  m.  b.  H., 
GelaenkircheD,  Germany.  U.S.  Pat.  1,061,630,  .May 
13,  1913. 

Kick  Eng.  Pat.  14,122  of  1911  ;  this  J.,  1911, 1252.— T.  F.  B. 

Sulphur  ;   Recovery  of from  mixtures  containing  tarry 

uuitier*.  E.  J.  Hunt,  Oldbury,  and  W.  T.  Giddeo, 
Langlcy,  Assignors  to  Chance  and  Hunt,  Ltd.,  Oldbury. 
U.S.  Pat.  1,059,996,  April  29,   1913. 

See  Eng.  Pat.  S097  of  1912  ;  preceding.— T.  F.  B. 

Process  of  treating  ores  and  other  materials  for  tin  extraction 
of  metals.     Fr.   Pat.  451,291.     See  .X. 


-.  C.  Bosch 
and  A.  Mittasch,  Assignors  to  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany.  U.S. 
Pat.  1,061,725,  May  13,  1913. 

See  Eng.  Pat.  12,662  of  1911  ;  thisJ.,  1912,  431.— T.  F.  B 
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Quartz-glass ;      Devitrification  of     .     A.     C.     Alichie. 

Chem.-Zeit.,  1913,  37,  589—590. 

The  transformation  of  quartz  glass  into  cristobalite  at  high 
temperatures  was  noted  by  Day  and  Shepherd  (this  J., 
1906,  697)  and  recently  by  Rieke  and  Endell  (this  J., 
1913,  426).  Thomas  (this  J.,  1912,  129)  stated  that  small 
additions  of  titania  or  zirconia  counteracted  this  tendency 
(see  this  J.,  1912,  130  and  1913,  365).  The  author  contra- 
dicts this  statement  and  affirms  that  vitreosil,  the  English 
fused  silica,  is  less  liable  to  devitrification  than  siloxkle 
and  other  glasses  which  contain  zirconia  or  titania.  (See 
also  Seger  and  Cramer,  this  J.,  1913,  234.)  The  method 
of  testing  consists  of  heating  the  ware  at  high  temperatures 
in  oxidising  and  reducing  atmospheres. — H.  H.  S. 

Clay ;     Liquefaction    of by    alkali.     J.    K.    Neubert, 

Kolloidchem.  Beihefte,  1913,  4,  261—342. 
After  a  critical  review  of  previous  work  the  author 
describes  in  detail  his  own  experiments  made  to  ascertain 
the  cause  of  the  so-called  liquefaction  of  clay  by  alkalis. 
The  results  do  not  support  the  view  of  Bottcher  (this  J., 
1909,  523)  that  the  amount  of  alkali  which  produces  the 
maximum  effect  on  a  given  quantity  of  clay  is  independent 
of  the  quantity  of  water  present.  It  is  concluded  that 
the  effects  produced  by  alkali  are  closely  connected  with 
the  presence  in  the  clay  of  humic  substances  in  the  form 
of  a  dried  gel  in  a  very  fine  state  of  division.  When  the 
clay  is  brought  in  contact  with  an  alkaline  folution  the 
clay  particles  adsorb  hydroxyl  ions  and  in  con.-equenco 
of  the  electrical  charge  thus  acquired  repel  one  another, 
thus  causing  the  mixture  to  appear  more  liquid.  This 
effect  is  opposed  by  the  stiffening  action  induced  by  the 
swclUng  of  the  clay  particles.  With  increase  of  the 
concentration  of  alkali  the  liquefying  action  preponderates 
over  the  stiffening  effect  due  to  swelling  of  the  particles, 
and  rises  to  a  maximum.  With  still  higher  concentrations 
of  alkali  the  clay  particles  are  coagulated  and  this  results 
in  stiffening,  but  gradually  the  alkali  dissolves  the  humic 
substance  and  thus  induces  a  further  subdivision  of  the 
clay  particles,  and  the  alkali  humate  acts  as  a  protective 
colloid  and  hinders  re-aggregation  of  the  particles  ;  this 
is  the  cause  of  the  so-called  rc-liquefaction,  i.e.,  of  the  fact 
that  when  a  greater  concentration  of  alkali  is  added 
than  that  necessary  to  produce  maximum  liquefaction, 
the  mixture  at  first  becomes  stiffcr,  but  on  standing  its 
viscosity  begins  to  decrease  again. — A.  S. 


Li  ndl%ss  glazes  ;  Studies  on 


-.     V.  Tafncr.    Sprechsaal, 
1913,  46,  301—304. 

Following  on  a  preliminary  report  (this  .(.,  1912,  434). 
the  present  article  deals  with  commercial  leadlees  glazes. 
The  two  recipes  most  recommended  an-  :  (a)  potassium 
carbonate  32-8.  sodium  bicarbonate  30,  calcined  borax 
16-28,  calcium  carbonate  10,  alumina  16*6,  silica  64,  zinc 
oxide  1-5  parts  by  weight ;  and  (b)  30  parts  each  of  barium 
carbonate  andsiliea  added  during  milling  to  100  parts  of  the 
frit  made  from  :  potassium  carbonate  32.  sodium  bicar- 
bonate 30,  calcined  borax  16-28,  calcium  carbonate  10, 
zinc  oxide.  2-5,  alumina  16-5,  boric  acid  30.  silica  64  part.-, 
by  weight.  The  latter  of  these  glazes  is  -aid  to  be  acid- 
resisting.      Both  arc  find  at  cone  012.  —  H.  II.  S. 

I 'at  i:  nts. 

Quartz  articles ;    Manufactun  »f  British  Thomson- 

Houston  Co.,  Ltd.  London.     Prom  General  Efectri 
Schenectady,  X.Y..  C.S.A.     Eng.  Pat.  H5,  Jaa  8,  1913 

CRUSHED    quartz    crystal,    <>r    "tlur    form    of    pure  silica. 

is  raised  to  melting  point   by  means  of  an  electrical  heater. 

consisting  of  a  refractory  metal  such  a-  tungsten,  embedded 

therein.  The  operation  should  he  c  arried  out  in  a  vacuum 
or  in  an  atmosphere  of  inert  gas  in  order  to  prevent  OXidl 

tion   of   the   refractors-    metal.       II.   II.  S. 

Oven  for  drying  chambers  for  /x>lt'ri/.  surmounted  >»i  •>  h<ni 
collrtn,,!    chamber.     A.    Schumann.     1'r.    Pat    150,8 
Oct.   30,    1912.      Under    Int.    CODV.,    Aug.    28,    IMS. 

Dkvinc:    rooms    fed    by   waste    he«(    from    tinne    kiln-     ci. 

invaded  by  draughts  which  cause  great  Ion  dj  onoUag 


604 


Cl.  IX.— building  materials. 


l-iunr  16,  1013. 


ol  the  unfiled  ware.  A  special  circular  oven  is  provided 
with  low  leading  the  dry  air  in  tin-  direction  opposite  to 
movim;  waggons  of  war.-,  thi'  speed  of  the  currents  being 
i  out  Tollable. — H.  H.  8. 


Ceramic   bod  it*  ;     Hardening    mutt  rial  for   refractory  - 
L.  Parthonnaud.     Fr.  Tat.  461,224,  Feb.  7,  1912 


Hki'Kkn   pomokrin   pitcher  is  ground  and  need  as   tilling 
material    in    sagftn    aiul   other    wart",    thereby    achieving 
-tame     to     changes     of     temperature     and     whatever 
uct Baity  may  Ik*  desired. — H.  H.  S. 

Enamel,  glass  or  glaze*  ;    Manufacture  of  a  white  body  for 

.     R.   Hukmann.      Fr.  Fat.  451,238,  Dec.  2,  1912. 

Under  Int.  Obnv.,    Dee.  4,   101 1. 

Avn.Mo.\Y  as  metal,  oxide,  or  sulphide,  is  heated  to 
redness  with  .-alt]K>trc  and  an  alkali  hydroxide,  such  as 
caustic  .-oda.  in  order  to  form  antimony  tetroxide  and 
antimonate  of  sodium  or  other  ba*e. — H.  H.  S. 


Drying    polltrn    and    th<     like;      Apparatus    for .      J. 

Buhrer,    Constance,    Gcrmanv.     I'.S.    Fat.    1,060,425, 

April   28,    1913. 
-       Eng.  Pat.  15.249  of  1912;   this  J.,  1913,  535.—  T.  F.  B. 
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Portland  t  >iii' ill  :     Control   of  initial  silling   turn    of . 

K    K.  Ware.     .!.  lad.  Eng.  (hem.,  1913,  5,  369—371. 

\v  account  of  experiments  on  a  parcel  of  quick-setting 
•  nt  clinker  which  failed  to  respond  to  the  usual 
.••rn<tiv<  method*.  No  free  lime  (compare  Reibling 
■ad  Key-,  this  J..  1911.  1117)  could  be  detected  in  the 
cement  by  the  microscopic  test  of  White  (this  J.,  1909, 
23).  It  was  not  found  possible  to  retard  the  set  by 
addition  of  plaster,  gypsum,  hydrated  lime,  calcium 
chloride,  or  a.  id-,  but  -ati-faetory  results  were  obtained 
bv  hvdratin^  the  cement  a-  reeommended  by  Bamber 
"ret.-  and  '  on-t..  Eng..  1909,  (4),  196),  by  any  one 
of  the  inflowing  method-.  (1)  The  cement,  after  grinding 
with  the  ii-iial  amount  of  '_'y]»um.  wa-  heated  in  a  closed 
tub«,  hvdi.ition  being  effected  b\  the  water  expelled 
from  the  gypsum.  (2)  The  clinker  m  heated  t o  about 
100  '  .  and  ground  while  hot.  (3)  The  ground  cement 
wa.-  allowed  to  clrop  through  a  vertical  tulx-  (30  ins.  long) 
tBTOUgn  which  a  small  cloud  of  steam  was  rising.  All 
cements  which  have-  come  under  the-  author's  observation 
become  a^rjek-eetting  when  heated  to  350° — 400°  C— A.  S. 

J'a-i  k.vts. 

■  in-     zompoeitunu         Manufacture     of- — • — .     G.     A. 
Henderson,    Charleston,     W.  Va.,     U.S.A.     Eng.    Fat. 
11,  April  8,    1912. 

<  hiijki)  "r  rhrnddod  woody  particles  e,r  fibres  arc-  boiled 

»ith  water  to  extract  the  juice--  and  enlarge  the  hard 
sinewy  portfOH  ;  the  juice-  arid  pulpy  matter-  are  drawn 
off.  the-  -inewy  portion-  loosened  by  the-  boiling  are  washed, 
the  porom  residue  i-  thoroughly  dried,  the-  dried  particles 
arc-  graded  and  then  impregnated  under  the-  influence  of 
heat  with  ■  pitch  pr eeei vatrve.  The:  impregnated  particles, 
after  drying,  may  1*-  mixed  with  just  sufficient  of  an 
asnhaltk  binder  to  stick  them  together.  A  mixture  of 
20—  3't  pet  c  <-rit.  of  bark  c  hi]>s  cir  shred-  t <»  T« ►  B0  per  <  ant. 
of  woe>d  f  hi|»-  c,r  nhredi  may  be  ored.  Suitable-  proportions 
of  impri  materials   are   2ft   per  cent,    by   volume 

of  pftcb  prescrrstrre  binder,  or  18  per  cent,  by  rolume 
of  pitch  preservative  and  5  per  bent,  of  binder.  The 
COnrpositioa   i-    moulded   to   form   building   block-,   paving 

m,  etc.—  ■).  V  B 

Vit* id     Injection  of  [prentrvatime*  min]  ft.   II.  de  la 

I        I '.it.    4.VI.270,   (»<t.    25.    1012 

Thk  application   of  heat    in   order   to  volatilise    orj 
compound  <    and    to    harden    the-    -•  llulov    tisVOe    nt    the 


maximum  capacity  of  the  cells,  is  followed  by  penetration 
of  the  preservative  at  the  temperature  necessary  to  main- 
tain fluidity.— H.  H.  S. 

Impregnation  of  tree-trunks  by  -means  of  chemical  products 
and  of  colouring  agents.  K.  Nesztor.  Ft.  Pat.  451,571, 
Dec.  7,  1912. 

A  watertight  cap  is  fitted  to  one  end  of  the  felled  trunk, 
and  the  liquid  is  introduced  cither  by  pressure  or  by 
suction. — H.  H.  S. 


Plaster  allied  to  cement ;    Manufacture  of- 


-.  C.  Keen 
and  J.  T.  South,  London.  Eng.  Pat.  10,424,  May  2, 
1912. 

(a).  Gypsum  is  calcined  and  mixed  with  a  small  proportion 
of  molasses  and  potash  alum  or  sodium  silicate,  (b). 
Chalk,  mixed  with  a  little  sulphur  and  zinc  sulphate,  is 
calcined  at  a  temperature  high  enough  to  fuse  the  sulphur 
and  cause  it  to  penetrate  the  mass.  (c).  River  mud  or 
clay  is  heated  to  a  sufficient  temperature  to  burn  or 
volatilise  vegetable  and  resinous  matter,  and  is  mixed 
with  a  little  acetic  acid  and  gum  arabic,  after  which  it  is 
mixed  with  sufficient  of  (b)  to  give  a  dry  product,  (d) 
Sand  or  flint  is  ground  to  the  desired  fineness,  (a),  (b), 
(c),  and  (d)  arc  then  thoroughly  incorporated  and  ground 
together,  with  or  without  the  addition  of  liquid  paraffin 
or  ground  naphthalene,  to  form  a  plaster  suitable  for 
both  interior  and  exterior  work. — 0.  R. 


Plaster  of  Paris  ;    Manufacture  of- 


-.     W.  M.  Brothers, 
East  Leake,  Notts.     Eng.  Pat.  639,  Jan.  9,  1913. 

GrPSUM  or  other  form  of  calcium  sulphate  is  heated 
to  200°— 300°  F.  (93°---1490  C.)  in  a  steam- jacketed 
vessel  under  reduced  pressure. — 0.  R. 

Flooring  emd  like  purposes  ;    Compositions  or  cements  for 

.     J.  G.  Robertson,  Whiteinch,  Lanark.     Eng.  Pat. 

12,185,  May  23,  1912. 

To  protect  metallic  flooring  from  the  corrosive  action  of 
the  chlorine  contained  in  Sorel  cements,  nn  emulsion  of 
equal  parts  of  a  hydrated  magnesium  silicate,  sodium 
silicate  (140°  Tw\,  sp.  gr.  1*7),  and  water,  with  or  without 
the  addition  of  8 — 10  per  cent,  of  calcium  or  aluminium 
hydroxide,  is  applied  to  the  flooring  and  allowed  to  dry, 
before  applying  the  oxychloridc  cement.  The  chlorine  of 
the  magnesium  chloride  present  in  the  cement  acts  upon 
the  protective  coating,  rendering  it  impervious  to  moisture. 

—0.  R. 


Cement ;     Manufacture    of- 


.     K.    v.    Ritter-Zahonv, 
Wildon,  Styria.     Eng".  Pat.  13,803,  June  12,  1912. 

The  crude  material,  having  been  ground  in  a  wet  state  in 
the  known  manner,  is  freed  from  most  of  the  water  by 
presses,  centrifugals  or  other  mechanical  means,  and  is 
introduced  into  the  rotary  kiln  as  a  loose  product  of  the 
consistence  usual  in  the  dry  process  for  the  manufacture 
of  cement.  A  more  intimate  mixt  ore  of  the  crude  materials 
is  attained  by  wet  grinding. — H.  H.  8. 


Portland  cement;    Manufacture  of- 


-.     T.   A.    Edison, 
Llewellyn    Park,    Orange,    N.J."    U.S.    Pat.    1,059,661, 

April  22,  1913. 

Sil.lt HO08"  and  aluminous  materials  are  heated  with  lime- 
stone in  such  pro  |  tort  ions  as  to  fuse  below  2500°  F.  (1 371'  C,) 
anei  form  an  extremely  liquid,  non-viscous  slag,  containing 
..bout  60  )>er  cent.  CaOj    the  molten  slag  is  finely  rob- 

divided  by  a  powerful  blast,  mixed  with  limestone  so  as 
to  yield  (lie-  )ime--eontent  required  by  the  finished  cement, 
and  the-  mixture-  e-aleinod. 0.  R. 


Concrete ;  Impermeable 


-.     E.  L.  M.  Martin.     Fr.  Pat. 
451,532,  D.-c.  6,  1912. 

Tiik  mortar  use-el  in  the-  mixing  contains  sand  of  twodegJ 
of  coarseness,  SO  that  the  finer  quality  fills  up  the  is 
iticei   of   the-   coarser  grained    mate-rial    without    increasing 

the    volume-.     The;  use  of  a  smaller  proportion  of  cement 
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is  thereby  rendered  feasible,  with  results  conducive  to 
impermeability.  The  mortar  consists  of  1  cb.  m.  of  coarse 
sand  of  mesh  2 — 6  mm.,  0-5  cb.  m.  of  sand  of  mesh  less 
than  0-5  mm.,  and  500  kilos,  of  cement.  To  55  cb.  m. 
of  this  mortar  are  added  80  of  gravel  of  mesh  0-06 — 0-02 
mm.— H.  H.  S. 


W.  F.   C.   M. 

Pat.     1,000,614, 


Artificial  stone  ;  Process  of  making  — 
McCartv,  Pleasantville,  N.Y.  U.S. 
May  6/1913. 

Silica  is  treated  with  nitric  and  hydrofluoric  acids,  and 
the  softened  mass  is  mixed  with  silica  and  an  alkaline  - 
earth  salt  of  an  organic  acid. — 0.  R. 


Lime   and   the   like  ;     Apparatus  for   hydrating .     S. 

Wiebe,  Brooklyn,  N.Y.,  Assignor  to  M.  C.  Hathawav, 
Richmond,  Va.     U.S.  Pat.  1,060,805,  May  6,  191.3. 

The  material  passes  from  a  dry  mixer  into  a  wet  mixer, 
where  it  is  partially  hydrated,  and  thence  into  a  silo,  where 
it  is  allowed  to  age.  The  partially  hydrated  and  aged 
material  is  then  fed  into  a  vessel,  in  which  it  is  agitated 
and  conveyed  through  the  apparatus  against  a  counter- 
current  of  aqueous  vapour. — O.  R. 

Lime  ;     Apparatus   for    slaking   fat    and    hydraulic . 

C.    E.    Candlot.     Fr.    Pat.    451,199,    Nov.    29,    1912. 

The  quicklime  is  delivered  into  the  top  of  a  tall  vessel  or 
"  silo,"  in  which  are  disposed  a  number  of  sprays  for 
delivering  water.  The  jets  of  these  sprays  are  protected 
from  stoppage  by  the  falling  lime,  by  V-shaped  deflectors 
just  above  them.  The  steam  generated  by  the  heat  of  the 
reaction  rises  through  the  mas?,  and  begins  the  slaking 
of  the  upper  layers  of  lime.  The  slaked  lime  is  removed 
by  a  conveyor  from  the  lower  opening  of  the  silo,  and  the 
same  motor  which  drives  the  conveyor  also  drives  the  pump 
which  supplies  the  water,  so  that  the  rates  of  water-supply 
and  of  lime-removal  are  automatically  proportioned  to 
one  another. — J.  T.  D. 

Building  materials   with  special  properties  ;    Manufacture 

of .     C.    A.  0.   de  Caudemberg.     Fr.   Pat,  451,648, 

Dec.  9,  1912.     Under  Int.  Con  v.,  Dec.  6,  1912. 

A  material  with  elastic  and  waterproof  properties, 
as  also  capable  of  readily  accommodating  itself  to  vibra- 
tions without  injury,  is  produced  by  adding  Portland 
cement  to  a  mixture  of  gas-tar  and  a  solution  of  rubber 
in  benzol  and  carbon  bisulphide.  Th?  proportions  given 
are  :  0*5  kilo,  of  rubber  dissolved  in  5  kilos,  each  of  benzol 
and  carbon  bisulphide  :  12  kilos,  of  this  solution  added 
to  37  kilos,  of  gas-tar  of  sp.  gr.  1-22  at  55°  C.  :  10  kilos, 
of  this  mastic  to  38  of  calcareous  sand  and  24  of  porphyritic 
gravel,  to  which  mixture  is  further  added  25  kilos,  of 
Portland  cement.  The  product  may  be  used  as  a  building 
material  or  as  a  bed  for  laying-in  rails. — R.  H.  S. 

Acid-proof  and  fireproof  material;    Process  for  the  manu- 
facture of  an consisting  of  pure  silicic  anhydride. 

I.  Schlossberg.     Ger.  Pat.  258,683,  Oct.   15,  1911. 

Quartzite  is  worked  up  with  colloidal  silicic  acid  and 
lime  to  a  plastic  mass,  from  which  blocks  are  moulded. 
and  these  are  hardened  with  steam,  and  freed  from  lime 
by  treatment  with  an  acid,  such  as  bydrofluosilicic  acid  or 
hydrochloric  acid,  and  then  with  water. — A.  S. 


X.-METALS ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Iron  ;     The    desulphurising    of ,  its    Inns    find    their 

application.     VV.  Heike.     Stahl  u.  Eisen,  1913,  33,  765 — 
769,811—817. 

Tiik  desulphurising  of  iron  is  determined  by  (1)  the 
separation  of  solid  solutions  of  iron  and  manganese 
sulphides,  and  (2)  the  solvent  action  of  the  slag,  between 
which  and  the  molten  iron,  the  mutually  soluble  sulphides 
are  divided.  The  nature  of  the  separated  solid  solutions 
depends  on  the  manganese  content  of  the  iron  and  the 


temperature.  As  a  result  of  the  higher  melting  points 
of  the  sulphides  rich  in  manganese,  separation  of  the 
sulphur  is  more  complete  the  greater  the  manganese  con- 
tent, and  the  lower  the  melting  point  of  the  metal.  The 
effect  of  the  slag  is  dependent  on  its  nature,  its  quantity, 
and  the  extent  to  which  oxidation  of  the  sulphides  con- 
tained in  it  takes  place.  The  slag  is  more  effective  when 
these  agencies  restrain  the  concentration  of  the  soluble 
sulphides  in  the  slag. — T.  St. 


Iron  ;     Tenacity    of   

Goerens  and  G.   Hartel. 
130—144. 


at    various     temperatures.      P. 
Z.   anorg.   Chem.,    1913,  81, 


The  authors  have  studied  the  tenacity  of  commercial 
mild  steel,  between  — 75°  and  1000c  C,  by  the  method  of 
shock,  and  the  dependence  on  temperature  of  'the  specific 
impact-work  "  (the  work  necessary  to  produce  fracture  or 
bending)  is  shown  by  means  of  curves.  These  curves 
exhibit  maxima  at  about  35°  C.  and  600°  C.  and  a  minimum 
at  about  450°  C.  ;  great  brittleness  is  observed  at  and 
below  — 75°  C.  A  valuable  indication  of  the  degree  of 
brittleness  is  afforded  by  the  angle  of  bending  at  which 
fracture  occurs  ;  this  varies  with  the  temperature  in  the 
same  sense  as  the  specific  impact-work,  but  in  a  more 
pronounced  fashion. — F.  Sodn. 

Steel ;   Influence  of  crushing  on  the  properties  of 


Goerens.     Rev.   Met.,   1913,   10,  608—664. 

Using  a  series  of  steels  containing  from  0*07  to  0-98  j>er 
cent.  C,  and  each  of  which  had  previously  received  the 
same  mechanical  and  thermal  treatment,  the  author 
determined  the  alterations  in  the  mechanical  properties 
produced  by  crushing.  The  deformation  was  produced  by 
either  drawing  or  rolling,  and  the  degree  of  deformation 
was  expressed  as  the  percentage  of  the  reduction  in  size 
on  the  original  dimensions.  The  amount  of  deforma- 
tion possible  depends  on  the  original  dimensions  and  on 
the  chemical  composition.  A  piece  of  steel  having  a 
sectional  area  of  160  sq.  mm.  could  be  reduced  by  60  per 
cent,  whilst  one  of  21-2  sq.  mm.  could  be  reduced  96-5  per 
cen*.  The  lower  the  carbon  content  the  greater  also  the 
reduction  :  steels  containing  0-lOand  0-75C  per  cent,  could 
be  reduced  by  96*5  and  67*5  per  cent,  respectively.  The 
process  of  deformation  is  shown  to  exert  a  great  influence, 
and  it  is  stated  that  in  order  to  define  the  mechanical 
treatment,  it  is  not  sufficient  to  know  only  the  dimensions 
before  and  after  treatment,  but  also  the  intermediate 
,  dimensions.  The  elastic  and  tensile  properties,  hardness, 
specific  gravity,  electric  and  magnetic  properties,  rate  of 
solution  in  dilute  sulphuric  acid,  and  the  microscopical 
structure  were  determined  and  discussed  in  detail ;  these 
results  are  tabulated  and  graphically  illustrated.  The  paper 
is   accompanied  by  twenty  three  micro-photographs. 

—A.  H.  ('. 

Mild  steel  and   steel;     The   so-called  fibrous   structure    in 
.  P.  Oberhoffer.  Z.  anorg.  Chem.,  1913,81, 156— 169. 

Experiments  with  commercial  materia!  have  shown  that 
in  all  cases  in  which  the  metal  has  been  shi|>cd  (by  rolling, 
forging,  or  pressing)  at  a  high  temperature,  fibrous  struct  me 
may  be  developed  by  slow  heating  and  cooling  at  not  too 
high  a  temperature  (preferably  about  850°  ('.).  The 
intensity  and  mode  of  development  of  the  fibrous  struct  me 
is  dependent  on  the  nature  of  the  stress  and  the  tempera- 
ture at  which  it  is  applied,  and  also  On  heating  and  OOOH&g 
conditions  and  subsequent  annealing.  Detcrminat  ions 
of  the  strength  of  materials  annealed  at  various  tempera- 
tures indicate  that  fibrous  structure  is  preferable  to 
crystalline  structure!"  GuStStruktur  "j.      Reasons  are  given 

for   supposing,    with    Brearley,    that    t he   appearance    of 

fibrous  structure  is  due  to  crystallisation  (of  ferrite.  for 
example)  taking  place  around  elongitcd  inclusion-  of  -lag 
which  serve  as  nuclei. — F.  Soon. 


Manganese;    Influence   »f 


mi    t!"    mechanical   and 


<l,  nrliiriil  properties  of  loir  carbon    mild   <t>il  if  ordiium/ 

commercial  '/""lit'/.     A.    Btadefar.     '/..    ftnorg.    Chem., 
1913.  81.  (il     69. 
Seven   series  of  testa   were   made  with  steel  containing 

('    IMIS     41-11    and     .Uri    0-3U     <KW    per   cent.,    I« -id.  I    low 


606 


Cl.  X.— METALS;  METALLURGY,  INCLUDING  ELECTRO-METALLURGY.       f-lune  l«,  1913. 


percentages  »>f  phosphorus  and  sulphur  and  traces  of  Si. 
metal  was  heated  lor  3  hours  at  about  760°C  and 
slowly  cooled  before  testing,  and  the  results,  as  well  as  the 
composition  of  each  sample,  are  given  in  tables.  Man- 
even  in  very  small  quantities,  exerts  a  distinct 
influence  on  t  lit-  tenacity  of  krw-oarbon  mild  steel,  an 
average  increase  of  1-34  kilo,  per  bo.  mm.  being  observed 
(or  each  additional  0*10  per  cent  Mn  (which  agrees  well 
with  Lang's  figure  for  steel  containing  Si  and  1 — 3  per  cent. 
Mn  ;  this  .1..  1911,214),  but  elongation,  reduction  of  area, 
and  micro.-t nut ure  are  not   aiTected. — F.  Sodn. 

Iron  n r<d  silicon  ;   The  transformations  of alloys  of .     E. 

Yigouroux.      Comptcs  rend.,   1913,  156,    1374 — 1376. 

\M  'he  result  of  experiments  with  pure  Biliconised  iron  it 

\\,i^  found  that  no  phenomena  corresponding  to  the  Ax  and 

transformations  of  steels  occurred.     The  influence  of 


silieon  upon  the  temperature  of  the  A,  transformation 
of  purr  iron  was  determined,  the  results  obtained  being 
shown  in  the  accompanying  diagram:    the  temperatures 

rded  are  the  final  temperatures  of  the  transformations 

Bed  by  reheating.-   W.  E.  P.  J*. 

l'hu-jih-  led*  containing  vanadium;  'J'l><  determina- 

tion of-       .     J.  R.  Cain  and  F.  H.  Tuttle.     J.  Washing- 
ten  Acad  ScL,  1913,  3,  249. 

Bzroxi  precipitating  the  phosphorus  in  vanadium  steels 
as  phosphomolybdate,  it  is  necessary  first  to  reduce 
the  vanadium  to  the  (piadrivalent  state.  This  is  accom- 
plished by  the  addition  of  ■  slight  excess  of  ferrous  sul- 
phate after  the  solution  has  been  adjusted  to  the  proper 
acidity  prior  to  the  precipitation  of  the  phosphorus.  The 
precipitation  is  made  at  IC  20  C,a1  which  temperature 
the  ferrous  iron  is  not  oxidised  by  the  nitric  acid,  and  the 
solution  i-  well  agitated.— T.  St. 


Hardened  product*  \st"i  and  nickel];   Annealing  of 
L  Guillet.     Rev.  Met.,  1913,  10,  665    676. 


Tin,   tensile   strength,   elastic    limit,   and    elongation    of 
hardened  nickel  and  steel,  were  determined  in  the  original 
dition,  and  after  annealing,  in  ■  salt-bath  at    tern- 
in  loo    to  'MK)  «'.,  and  the  results  are  tabu- 
lated and  graphically  illustrated.     It    i      'noun   that   the 
fir^t  deflection  from  the  original  ai    thl    n    nit  "f  annealing 
.'  aljout  too'  ('.  with  -.<  marked  alteration  between 
T< h »    ,n.f|  t.'^i  (.,  which  latter  w  n  the  case  of 

tlii-  »■  Ion  -.'at  ioi  i.     Tie-  influents  of  time  on  the  effect  of 
anneabn  o  investigated  and  it  is  concluded  that: — 

The  time  of  annealing  has  no  influence  on  the  elongation, 
whil.«t  the  bi  lightly  lowered  in  the  case  of 

nickel  and  more  so  in  a  hard  steel, »    pe<  ially  if  the  timi   I ■> 
prolonged,  although  'hi-  result  may  be  influenced  by  the 
lion     produced.     In     all     cases  the 
influence   of  time   i-    very   restricted   i'i   contradiction   to 
epted  view.-.     A.  II   I 

Hardem  ehanical  treatment.     Hanriot.     Rev.  Met., 

1913,  10,  690-    807. 

Attkvt:  lied  to  thi    somewhat  conceptions 

f  ■  metal.  sod  the  following  definition 

:—  All   n  ■'    hard,    which    bj     sitabls 


annealing  undergo  a  modification  of  their  physical  pro- 
perties without  chemical  alteration.  It  is  also  suggested 
that  a  "  figure  of  hardness  "  is  best  stated  as  the  ratio  of 
the  hardness  when  in  the  hard  condition  to  that  when  fully 
annealed.  Examples  of  this  are  given  in  some  tabulated 
results  of  the  determinations  of  hardness  of  a  number 
of  metals.  Cubes  of  several  metals  were  also  subjected  to 
a.  pressure  of  10  tons  per  sq  in.  in  a  suitable  apparatus 
devised  so  as  to  prevent  deformation  and  it  is  shown  that 
the  hardness  produced  was  uniform  throughout  the  whole 
metal  and  that  the  figure  of  hardness  varied  from  1*1  in  the 
case  of  iron  to  1-8  in  that  of  silver.  It  is  concluded  that 
hardness  may  be  produced  without  deformation,  and  that 
the  metallographic  changes  are  concurrent  with  a  deforma- 
tion of  the  metal.  The  effect  of  tension  in  producing 
hardness  was  also  investigated  and  the  hardness  due  to 
crushing  was  found  to  be  independent  of  deformation. 

—A.  H.  C. 

Silver ;    Rajrid  determination   of  in   mill  solutions. 

G.  H.  Clevenger.     Eng.  and  Min.  J.,  1913,  95,  892—893. 

A  mkasuked  volume  of  the  solution  is  run  through  a  layer 
of  5  grms.  of  zinc  dust,  \  in.  thick,  placed  in  a  Goocb 
crucible,  care  being  taken  to  keep  the  zinc  always  covered 
with  the  solution.  The  zinc  is  then  washed  into  a  beaker 
and  15  c.c.  of  strong  nitric  acid  slowly  added.  After  all 
action  has  ceased,  the  solution  is  boiled  to  expel  nitrous 
fumes,  made  up  to  100  c.c.,  and  the  silver  titrated  with 
potassium  thiocyanatc  (10  grms.  per  litre).  The  thio- 
cyanate  solution  is  standardised  against  assay  silver  dis- 
solved, together  with  5  grms.  of  zinc,  in  15  c.c.  of  nitric 
acid,  and  treated  as  described.  Mercury  and  metals 
forming  coloured  salts  such  as  Ni,  Co,  etc.,  must  be  absent. 
Copper  may  be  present  up  to  an  amount  equal  in  weight 
to  that  of 'the  silver.— T.  St. 

[Gold.]     Telluride    ores;     Concentration    of- .     H.    E. 

Wood.     Eng.  and   Min.  J.,   1913,  95,  885—886. 

The  ores  consist  of  a  hard  silicious  gangue  with  sylvanite 
which  is  present  in  very  soft  blade-like  monoclinic  crystals. 
Gravity  separations  have  been  unsuccessful  because  of 
the  loss  due  to  the  floating  away  of  the  fine  telluride 
particles.  The  proposed  method  is  to  crush  the  ore  dry 
to  60-mesh  or  finer,  when  50  per  cent,  of  the  sylvanite 
can  be  recovered  by  flotation.  If  the  tailings  are  then 
treated  on  a  Wilflcy  table,  a  further  20  to  25  per  cent,  is 
obtained.  By  regrinding  the  tailing8  from  the  table  to 
150-mesh,  GO  per  cent,  of  the  remaining  gold  is  recoverable 
by  the  ordinary  cyanide  treatment.  Tables  are  given 
showing  that  about  80  per  cent,  of  the  gold,  and  an  average 
of  about  70  per  cent,  of  the  silver  were  recovered  by  this 
method,  on  an  experimental  scale.— T.  St. 

Blende  ;    Presence  of  strontium  compounds  in  .      E. 

Beyne.     Bull.  Soc.  Chim.  Belg.,  1913,  27,  159— 1G4. 

Attention  is  drawn  to  the  presence  of  strontium  com 
pounds  (from  0-05  to  0-8  per  cent.  SrO)  in  certain  blendes, 
and  it  is  pointed  out  that  this,  if  not  taken  into  considera- 
tion, may  lead  to  injustice  in  eases  where  contracts  for 
roasted  blendes  are  based  on  the  difference  between  the 
total  sulphur  and  the  so-called  fixed  sulphur  (i.e.,  sulphur 
combined    with    lead,  calcium,   magnesium,  and    barium). 

—A.  S. 

Uranium  and  radium.     ('.   L.  Parsons,  Mining  and  Eng 
World  (Chicago),  May  10,  1913.     [T.R.] 

Willi. K  all  the  radium  placed  upon  the  market  in  the  last 
few  years  ha  been  produced  in  Europe,  a  large  portion  of 
this  output  ha  Dome  from  American  ores.  At.  least  20  to 
25  tons  of  high-grade  pitchblende  have  been  export 
During  the  last  year,  carnotito  carrying  2K-H  tons  of  LV>„ 
from  which  11-43  grms.  of  radium  bromide  could  be  ob 
tamed,  were  produced.      All  thin  oro  was  shipped  abroad 

for  the  extraction  of  radium.  The  value  of  the  radium 
salts  extracted  would  be  about  £106,000.  The  total 
supply  of  radium  salts  from  all  other  sources  was 
3-66  grm  ,  of  radium  chloride,  basing  tin-  production  of 
the  An  trian  mines  for  1012  upon  that  of  1911,  which  ii 
known.     Pitchblende  ban  been  found  in  small  quantities 
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in  Connecticut  and  in  the  felspar  quarries  of  North 
Carolina.  Practically  the  total  American  output  has 
come  from  the  mines  in  Quartz  Hill,  Gilpin  County, 
Colorado.  Carnotite  consists  mainly  of  potassium  uranyl 
vanadate,  but  contains  also  small  amounts  of  barium  and 
calcium  compounds.  It  of  necessity  carries  radium, 
although  it  has  not  yet  been  definitely  established  that 
the  uranium  and  radium  arc  in  equilibrium  as  they  are 
in  pitchblende.  In  carnotite  the  amount  of  radium  is  not 
far  from  the  equilibrium  ratio  and  in  calculations  given 
above  an  allowance  of  10  per  cent,  has  been  made  to  cover 
this  possible  deficiency.  The  more  important  deposits  are 
scattered  over  Colorado  and  Utah.  Carnotite  always 
carries  vanadium  as  well  as  uranium  and  radium,  but  is 
purchased  almost  wholly  on  its  radium  content,  com- 
paratively little  being  allowod  for  the  vanadium  present. 
Ore  of  2  per  cent,  uranium  oxide  is  now  worth  approxi- 
mately §75  per  ton  f.  o.  b.  New  York.  In  the  mining 
of  these  carnotite  ores  it  is  probable  that  5  tons  of  material 
capable  of  concentration  are  wasted  for  every  ton  that 
finds  its  way  to  market.  To  develop  methods  for  concen- 
trating these  ores  is  one  of  the  problems  before  the  Bureau 
of  Mines. 


Barium;    Preparation   of- 


-.     C.    Matignon.     Comptes 
rend.,  1913,  156,  1378—1380. 

The  process,  which  is  stated  to  be  commercially  applicable, 
is  based  upon  the  reduction  of  barium  oxide  by 
silicon  in  accordance  with  the  equation  : — 3BaO+Si  = 
SiO::.BaO  +  2Ba.  The  mixture  of  anhydrous  barium 
oxide  and  silicon  (the  latter  as  such  or  in  the  form  of  a 
ferro-alloy  containing  90 — 95  per  cent.  Si)  is  heated  in 
one  end  of  a  steel  tube  the  whole  of  which  is  enclosed  in  a 
porcelain  tube  ;  a  vacuum  is  maintained  in  the  latter. 
The  metallic  barium  produced  is  volatilised  and  condensed 
in  the  cooler  part  of  the  steel  tube.  Barium  of  98-5  per 
cent,  purity  is  said  to  be  easily  obtainable  in  this  way. 

— W.  E.  F.  P. 

Blast-furnace  slags  ;   Oxidation  of  the  sulphur  contained  in 
.     L.   Blum.     Ferrnm,    1913,   10,  225—220. 

A  yellow-white  amorphous  powder  which  was  found  on 
a  slag  heap  in  dry  weather  proved  to  consist  mainly  of 
calcium  thiosulphate,  with  small  amounts  of  calcium 
sulphate  and  free  sulphur,  and  traces  of  manganese,  the 
latter  probably  as  sulphate. — T.  St. 


1350°  F.  (621°— 732°  C),  and  after  sprinkling  or  being 
allowed  to  cool  in  air,  is  reheated  to  1150°  to  1350°  F. 
(621°— 732°  C),  sprinkled,  and  machined.  The  final 
treatments  are  as  follows  : — (1)  heating  to  1300°  to  1550°  F. 
(704° — 843°  C),  and  hardening  in  oil  or  water  ;  (2)  heating 
to  1200°  to  1350°  F.  (649°— 732°  C),  and  rebending  to 
counteract  distortion  ;  (3)  while  still  hot  reheating  to 
1200°  to  1350°  F.  (649°— 732°  (.'.)  and  sprinkling  ;  (4) 
embedding  with  the  back  in  sand,  and  the  face  exposed, 
and  subjecting  to  a  final  hardening  temperature  varying 
from  1200°  to  1750°  F.  (649°— 954°  C.)  for  a  length  of  time 
sufficient  for  the  face  of  the  plate  to  reach  the  desired 
temperature  to  give  the  correct  depth  of  hardening,  and 
then  sprinkling  with  water. — T.  St. 

[/ran,  copper,  etc.]  Metallic  ore  or  the  like  ;  Reduction  or 
oxidation  of- — — .  A.  E.  Bourcoud,  London.  Eng. 
Pats.  10,381,  May  1,  and  21,934,  Sept.  26,  1912. 

In  a  closed-cycle  process  for  treating  metallic  ores,  out 
of  contact  with  solid  carbon,  by  means  of  a  gas  rich  in 
carbon  monoxide,  and  regenerating  the  latter,  the  ore 
treatment  and  the  regenerative  portions  of  the  process  are 
performed  separately  or  together  in  any  desired  proportion, 
so  that  oxidation  or  reduction  of  contained  metal  may  be 
effected  to  a  predetermined  extent  according  to  require- 
ments ;  for  example,  in  the  treatment  of  ore  containing 
iron  and  copper,  the  conditions  may  be  so  controlled  as  to 
effect  the  reduction  of  copper  alone  or  of  the  two  metals 
simultaneously. — W.  E.  F.  P. 

Blast  furnaces  for  >he  smelting  of  iron  and  other  ores.  T.  B. 
Rogerson,  Glasgow.     Eng.  Pat,  10.399,  May  2,  1912. 

Below  the  usual  charging  bell  is  placed  a  feed  hopper, 
and  the  level  of  the  charge  is  maintained  above  the  bottom 
of  the  hopper,  which  thus  serves  as  a  gas  seal.  Below  the 
hopper  is  a  series  of  gas  outlets  extending  upwards  to  a 
gas  main  encircling  the  upper  end  of  the  furnace.  The 
bottom  of  the  hopper  projects  inwards  from  the  lining  so 
as  to  give  a  clear  space  for  the  passage  of  the  gas  to  the 
outlets.  It  is  claimed  that  the  hopper  arrangement 
renders  the  ore  and  fuel  less  liable  to  be  broken  during 
charging,  causes  better  distribution,  and,  by  protecting  the 
brickwork  lining  from  the  impact  of  the  charge,  prolongs 
the  life  of  the  furnace,  whilst  the  seal  formed  by  the  charge 
in  the  hopper  prevents  the  free  escape  of  dust  and  gas  each 
time  the  charging  device  is  opened. — T.  St. 


Contribution  to  the  chemistry  of  gold.     Lenher.     See  VI L 


Rapid  methods  for  the  determination  of  antimony.     Xissen- 
son.     See.  XXIII. 


Analysis   of  copper-tin    alloys.     W.  Gemmell.     See  Xew- 
castl  •  Soction,  p.  581. 

Corrosion  of  iron   and  steel.     W.    H.    Walker.     See   New 
York  Section,  p.  584. 

Patents. 
A  rmour  plates  and  othi  r  sti  <  1  articles  ;   Manufacture  of  - 


Vickers  Ltd.,  Sheffield,  and  J.  L.  Benthall,  Chesterfield. 
Eng.  Pat.  885,  Jan.   11,  1912. 

Stkl  preferably  containing  C  0-15  to  0-60,  Mn  0-20  to  0-40. 

\'i  3-6  to  (>■().  Cr  0-25  to  2-5  per  cent.,  and  which  may  also 

contain  molybdenum,  vanadium,  tantalum  and  tungsten, 

'lied  to  the  desired  thickness,  and  freed  from  internal 

e     by  heating  at   1050°  to  1250°  F.  (566°— 677°  C.) 

and  allowing  to  cool  in  air  on  supports.     If  it  is  to  be 

machine-surfaced   before  cementing,   it   is  softened  by  a 

econd  heating  at  1050°  to  1250°  F.  (566°— 677°  ('.).  again 

being  allowed    to  cool   on   supports.     The   [ace   is   then 

cemented  at  1700°  to  1850°  F.  (927°— 1010°  C.)  for  8  to 

14  days,  the  metal  bent  as  required  at   I  too    to  1650    I 

(760°— 843°  C),  heated  to  1400°  to  1600°  K.  (760       sT  I    I 

and  oil-  or  water-hardened.      Ii  b  then  heated  to  1 160°  to 


Steel  sheets  for  use  in  making  tin-plates  :    Manufacture  of 

.     R.  P.  Bevan,  Briton  Ferry,  Glamorgan.     Eng. 

Pat.  23,679,  Apr.  18,  1912. 
As  an  improvement  on  the  process  described  in  Eng.  Pat. 
23,002 Of  1911  (this  J.,  1912,  1  133)  the  washed  steel  sheet- 
before  being  cold  i oiled— are  dried  singly  by  being  passed 
over  or  between   Bun-en  or  atmospheric  gas  Barnes. 

— W.  E.  V.  P. 

Iron  and  steel  ;  Method  of  and  apparatus  for  recovt  ring 

from  wasU  enamelled  articles.     A.  de  Back,  Essen-Ruhr, 

Germany.     Eng.    Pat.   77.  dan.    1.    1913.     Addition  to 

Eng.  Pal  337.-..  Feb.  11,  1910  (this  .)..  L910,  1390). 

Tuk  enamelled  articles  are  passed  successively  through 

pair-,  of  rollers  so  arranged  that  the  perimeter  of  any  pair 

reaterthan  thai  of  the  preceding  pair.     Theartiofes  are 

thus  not  only  benl  and  distorted,  bul  also  stretched,  and 

the  enamel  thereby  becomes  broken  and  loo  ened.      I 

el;   Process  of  making  manganest  .     A.  E.Greene, 

Chicago,   111..  Assignor  to  American   Electric  SmeH 
and  Engineering  Co..  St.  Louis,  Mo.     U.S.  Pat.  1,060,078, 
Apr.  29,   1913 
In   making    mangane  e-   or  other  alloy-bteel,   the   ferro- 
manganese  or   other  alloying   material   is    placed   in   an 
eleetrie  fumaee  into  which  the  requisite  amounti   ol  -t..-l 
and  baric  flux,  both  in  a  molten  condition,  are  sub  equently 
,  barged  ;    the  melting   ii    completed  by  electrical   W 
and  in  i  reducing  atmo  phere      W  .  E.  r.  !'• 
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Pig-iron  ;  Mt/tkod  of  mating from  ateelscrap.     II.  W. 

Lash,  Cleveland,  Ohio.  Assignor  to  Tlu<  West  Coast  Iron 
to..  San  Francisco,  Cal.  U.S.  Pat.  1,061,189,  May  6, 
1913. 

iron  is  made  by  melting  a  mixture  of  Bteel  scrap, 
carbon,  and  silioious  material  in  a  reverberatory  furnace, 
the  oarbon  being  placed  within  the  oharge  mixture  at  or 
near  the  hearth  of  the  furnace  in  order  to  protect  the  iron 
from  tin-  oxidising   flame  of  the  furnace. — T.  St. 


•d  of  con  rating   iron    into 


-.    F.  F.  Palli. 
Fr.    Pat.   460,638,    .Nov.    15,    1912, 

Tools  made  of  iron  are  embedded  in  a  powder  composed 

of  ox  horn  .">.  ox  hones  60,  pine  bark  35  per  cent.,  and 
heated  to  900  to  1000°  C.  for  \l  to  3  hours,  the  whole 
being  contained  in  a  hermetically  sealed  cast  iron  box. 
The  tools  me  then  removed  and  quenched  in  running 
.  ..  I  J"   (  .  — T.  St. 


Compound  metal  [iron  or  />leel  coulul  with  another  natal  or 

allot/]  :     Manufacture   of .     J.    Tat tiere    v    Lenegre. 

Fr.  Fat.  460,787,   Nov.  20,  1912.     Under  Int.  Conv., 
.    1.'    1912. 

Tuf.  iron  or  steel  haying  a  thickness  at  least  twenty  times 
that  of  the  finished  product,  is  carefully  cleaned  from 
oxide,  and  a  light  coating  of  aluminium  applied  mechanic- 
ally by  mc.ui>  of  an  aluminium  disc  rotating  at  high  .-peed. 
It  i-  then  covered  with  tin-  metal  or  alloy  in  question 
(carefully  deoxidised),  heated  in  a  reducing  atmosphere 
bout  700  C.  and  rolled  or  drawn.  The  rolling  or 
drawing  i-  continued  with  reheating  as  necessary,  between 
."hhi  and  7<Hi  C,  until  the  thickness  is  reduced  to  one- 
fifth  that  of  the  original,  further  rolling  being  done  cold, 
in  (he  -am'-  manner  a-  for  tin  plates. — T.  St. 


8ted ;      Protest    for     the    manufacture    of    refined- 


lMlwik-FN-i-i  her   Wassergas-Ges.   m.  b.   11.    Ger.    Pat. 
268,981,  Oct  12,  1912     Addition  to  Ger.  Pat.  250,999. 

Is  Hit  tin-  jin>(  ess  described  in  the  chief  patent 

(this  J..   1913,  29),    the   surface   of   the    vessel    containing 

mohen  steel  and  the  inner  surface  of  the  vacuum  chamber 

■  «d  to  a  high  temporal  ore,  preferably  to  the  melt  tog 

|H>int  of  the  steel,  before  tie-  vacuum  is  produced.     The 

vessel    containing    the    molten    -teel    is    mounted    in    tho 

mm  chamber  on  projections  or  ribs,  and  the  spaces 

the  rili-  are    utilised  as  heating  llu.-s. — A.  S. 

Filter  for  dimes  pulp  and  tJu  lil        '■    Ridgway,  Kalgoorlie, 
U.   Australia.     Eng.   Pat,    10,731,  May  6,   1912. 

i-  in   which   "all  the    actions  of  the  filtering 

frames,  their  timing  and  reversal, "  and  the  admission  of 

compreaeed  air  or  production  of  a  vacuum  are  effected 

ticaUy     by     means     of    appropriate     mechanical 

device*.     W.  K.  P.  P. 


/'  <//"/  apparatus  for  separating    — from 

-'I.     P.    Argall,    Denver,   Colo.,   D.8.A.      Eng.      Pat, 
21,  1912. 

A  i     sapbd  trough  inclined  a!    about    l.v  to  the  bori- 

■  1 1,  dip-  at  it-  lower  end  into  a  cylindrical  iettling  tank. 

Mounted  within  the  trough,  and  extending  it^  full  length, 

in  a   pair   of  oppositely  disposed  ribbon  spiral  convej 

lower  ends  of  which  project  into  the    ettling  tank-. 

i    and    -lime    are    fed   on    to    the    lower    portion    of    1  h<- 

trough  and  run  down  into  th<-  settling  tank.     The  mixture 
ted  by  the  conveyors,  which  carry  the  heavier 

:    forward    up    the    trough,    while   thr;  slimei   overflow 

from  the  tank  into  a  circum  'riding  launder,  and  arc  led 

P.       darnrniri'.'    up    a    portion    of    tie     edge    of    the 

the  length  of  the  overflow  portion   maj  l><-  reduced 

'   •  to  the  desired  degree  of  finene  -of 

Mean     are  provided   for  running 

off   the  which    top  .1,1    the 

.rricd  up  the  trough,     i 


Sodium      alloys;       Manufacture,     of .     The      British 

Cyanides  Co.,  Ltd.,  and  E.  C.  Rossiter,  London.     Eng. 
Pat.    14,254,    dune    IS,    1912. 

A  sodium-lkad  alloy  is  made  by  heating  a  mixture  of 
.sodium  hydroxide  and  carbon  and  agitating  the  charge 
with  molten  lead  while  tho  reduction  is  taking  place. 

— W.  E.  F.  P. 

Alkali  metals;  Preparation  of from  alkali  chlorides. 

A.  Earth.     Ger.  Pat.  258,353,  Feb.  27,  1912. 

A  mixturk  of  an  alkali  chloride,  carbon,  and  oxides  or 
hydroxides  of  alkaline-earth  or  heavy  metals  (to  fix 
the  liberated  chlorine)  is  heated  so  as  to  distil  off  the 
alkali  metal  produced.  A  flux  may  be  added  to  the 
reaction  mixture,  or  the  latter  may  be  added  to  a  melt 
(from  a  previous  operation)  from  which  the  alkali  metal 
has   been   partly  or  completely  distilled. — A.  S. 

Zinc  ;    Apparatus  for  use  in  connection  with  the  extraction 

of .     W.    D   Jones,    Swansea.     Eng.    Pat.    15,888, 

July  8,   1912. 

An  apparatus  for  extracting  zinc  (as  sulphite)  from  roasted 
ores  (by  subjecting  a  mixture  of  the  latter  and  water 
to  the  action  of  sulphurous  gases  from  roasting  furnaces) 
comprising  three  longitudinal  boxes  provided  with  concave 
bottoms  and  each  divided  into  five  compartments.  Each 
box  is  provided  with  a  central,  horizontal  shaft  to  which 
a  number  of  "  wings  "  are  attached,  the  latter  being 
made  in  halves  and  having  eight  rows  of  spoons  upon 
each.  The  direction  of  rotation  of  the  shaft  of  the  middle 
box  is  opposite  to  that  of  the  shafts  in  the  end  boxes  ; 
the  singlo  shaft  in  this  box  may  be  replaced  by  a  series  of 
small  shafts  geared  to  rotate  in  opposite  directions  in 
adjoining  compartments. — W.  E.  F.  P. 

Zinc  oxides  ;    Process  for  reducing 


-.     C.    F.    Burgess, 
Madison,  Wis.     U.S.     Pat.    1,059,342,   April  22,  1913. 

Zinc  oxide  is  volatilised  by  heating  it  electrically,  and 
the  vapours  are  led  into  contact  with  carbon  which  has 
been  simultaneously  heated  electrically  to  a  reducing 
temperature  in  a  separate  chamber. — T.  St. 

Copper   matte  ;  Method   and     apparatus  for   bessemerising 

.     H.    B.   Jernee,   Perth  Amboy,   N.J.     U.S.   Pat. 

1,059,307,  April  22,   1913. 

The  converter  consists  of  a  rotatablo  horizontal  cylindrical 
shell  with  a  non-corrodible  lining.  On  the  part  which  is 
uppermost  when  the  converter  is  in  its  normal  position 
are  two  air-inlets  at  the  ends  and  a  gas-outlet  midway 
bet  ween.  Tho  air-inlets  extend  downwards  below  the 
normal  level  of  the  charge,  and  from  the  bottoms  of  these 
inlets  the  lining  extends  upwards  in  stepped  formation 
to  the  gas-outlet.  A  baffle  effect  is  thus  produced,  the  air 
being  directed  downwards  through  the  body  of  the  metal. 

— T.  St. 

Nickel    alloys;     Process    of    producing    low-carbon 


E.  A.  Byrnes,  Washington,  D.C.,  Assignor  to  Electro 
Metallurgical  Co.,  Chicago,  III.  U.S.  Pat.  1,069,709, 
April  22,   1913. 

LOW-CABBON  feiTochiomiiim  containing  nickel  is  produced 
liv  melting  high-carbon  ferroc  hromiiim    beneath   a  calcium 

aluminate  lag,  and  feeding  nickel  oxide  into  the  Blag, 
the  temperature  of  the  ferrochromium  being  maintained 
below  the  reduction  temperature  of  chromium  oxide. 

— T.  St. 

Soft  solder.    J.   T.    Dwyer,   St.   Louis,   Mo.     U.S.     Pat. 
1,069  982,  April  29,  1913. 

A  I  alloy  composed  of  approximately:  Pb  56J,  Sn  41  J, 
Sb  2,  and   P  1)1)2  pet  cent.— W.  E.  P.  P. 


I, i,  nm  ■  .    Mi  lallurgical 


U.  Wedge,  Ardmore,  P«  • 
\    ignor  to  The  Purnace  1  *;■  t  .-i 1 1  Co.,    Philadelphia,  Ps 
U.S.  Pat.  1,060,389,  April  29,  1913. 
I     .i  furnace  of  the  kind  in  which  the  charge  is  propelled 
from  the  highe  t   to  the  lowe  t   of  a  series  of  superpo 
hearth  .  the  -id<-  walls  are  provided  with  in  erted  Hue 
acce    ible    from    !!/.■    i  cterior    and    containing 
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draught  channels  so  located  as  to  divert  the  draught 
from  the  openings  through  which  the  charge  passes  from 
one  hearth  to  the  next. — W.  E.  F.  P. 

Furnace ;     Electric \for    the    production    of    alloys]. 

D.  J.  Hauss,  Aurora,  Ind.     U.S.  Pat.  1,060,839,  May  6, 
1913. 

The  furnace  comprises  a  container  for  the  material  to  be  j 
treated,  and  an  accumulator  compartment  'within  the 
container  and  beneath  the  surface  of  the  material.  The 
accumulator  communicates  through  a  substantially 
horizontal  opening  with  the  interior  of  the  container. 
One  or  more  metallic  electrodes,  outside  the  container, 
serve  as  anode,  and  are  connected  with  a  source  of  direct 
current.  The  cathode  is  within  the  accumulator,  and  is 
connected  with  the  source  of  direct  current  and  also  with 
a  source  of  alternating  current.  A  third  electrode  in  the 
container  is  also  connected  with  the  source  of  alternating 
current.  Means  are  provided  for  controlling  the  relative 
amounts  of  direct  and  alternating  currents  passing  through 
the  material.  The  action  of  both  currents  is  to  fuse  the 
material,  whilst  the  direct  current  serves  to  electrolyse  the 
substance,  and  deposits  one  of  the  components  at  the 
cathode.  The  product  separated  at  the  anode  passes 
through  the  opening  into  the  accumulator-compartment 
and  becomes  alloyed  with  the  cathode  deposit. — B.  N. 

Cupola-furnace.     W.    N.    Best,    New    York.     U.S.    Pat. 
1,061,158,  May  6,  1913. 

The  bottom  of  the  cupola  opens  into  a  substantially 
closed  chamber,  into  which  the  molten  metal  flows.  At 
the  end  of  the  chamber  on  the  side  away  from  the  cupola, 
and  extending  its  full  width,  is  a  combustion  chamber 
which  slopes  down  to  the  normal  metal  level.  Liquid 
fuel  is  sprayed  into  the  combustion  chamber,  the  air  neces- 
sary for  combustion  being  delivered  just  below  the  spraying 
gear  by  means  of  a  separate  conduit. — T.  St. 

Furnace  ;  Gas-fired  [crucible]  — — for  melting  metal". 
L.  Rousseau.  First  Addition,  dated  Nov.  28,  1912,  to 
Fr.  Pat.  404,287,  June  22,  1909  (this  J.,  19 10,  1255). 

In  the  furnace  originally  described  the  following  improve- 
ments have  been  made  — (1).  The  top  of  the  crucible  is 
made  level  with  or  slightly  above  the  crown  of  the  furnace, 
holes  being  provided  in  the  upper  part  of  the  crucible  on 
the  side  opposite  to  the  spout,  for  the  escape  of  products 
of  combustion.  The  luting  which  holds  the  crucible  to 
the  crown  of  the  furnace  can  thus  easily  be  inspected 
before  poming  the  molten  metal.  (2).  A  hole  is  provided 
in  the  wall  of  the  furnace  just  below  the  spout  by  which 
the  metal  is  normally  poured,  so  that  any  metal  which  has 
found  its  way  into  the  furnace,  can  be  recovered.  (3). 
Two  openings  are  provided  in  the  crown  of  the  furnace  at 
opposite  ends  of  the  diameter  normal  to  the  direction  of 
pouring,  for  the  supplementary  addition  of  fuel.—  T.  St. 

Ores  ;  Process  and  apparatus  for  the  perfect  roasting  of 

in  furnaces  of  all  systems.  E.  Bracq.  First  Addition, 
dated  Nov.  19,  1912,  to  Fr.  Pat.  434,494,  Sept.  22,  1911 
(this  J.,   HI12,  343). 

Relates  to  improvements  in  the  mechanism  by  which 
the  material  under  treatment  is  divided  into  thin  sections 
and  propelled  along  the  hearth  of  the  furnace.—  W.  E.  F.  P. 

Furnace  for  roasting  ores.     Comp.  des  Hants  Fourneaux 
de   Chasse.     Fr.    Pat.    451,163,    Nov.    28,    1912. 

An  adjustably-inclined,  rotary  cylindrical  furnace,  fired 
by  gas  from  the  lower  end  and  provided  internally  with 
projecting  plates  or  ledges.  The  air  necessary  for  the 
roasting  is  preheated  by  passing  it  through  an  annular 
chamber  surrounding  the  discharge  end  of  the  furnace, 
which  latter  is  terminated  by  a  device  for  classifying  the 
roasted  product  according  to  size. — W.  E.  F.  P. 


the  ore  being  slowly  and  uniformly  heated  to  a  temperature 
just  sufficient  to  effect  the  decomposition  of  the  ferrous 
carbonate  and  the  complete  oxidation  of  the  resulting 
oxide  without    fritting    anv    portion     of    the       charge. 

— W.  E.  F.  P. 


Furnace  ;   Horizontal  roasting 


P.  Sarrasin.     Fr.  Pat. 


Iron  ores  ;  Process  for  roasting  carbonate 


-.  Comp.  des 
Hauts-Fourneaux  de  Chasse.  Fr.  Pat.  451,161,  Nov.  28, 
1912. 

TiiE  roasting  is  conducted  in  a  rotary,  tubular  furnace, 
preferably  of  the  kind  described  in  the  preceding  abstract, 


451,182,  Nov.  29,  1912. 

The  furnace,  which  has  a  rectangular  bed,  is  built  of  fire- 
brick, with  water-cooled  walls.  The  ore  is  stirred,  and 
worked  forward  from  one  end  to  the  other,  by  vanes  on 
a  hollow,  water-cooled  shaft  which  extends  across  the 
furnace  and  through  slits  in  the  longer  walls  of  the  furnace, 
the  ends  of  the  shaft  being  coupled  with  the  driving  gear 
outside  the  furnace.  The  shaft  moves  backwards  and 
forwards  over  the  length  of  the  furnace,  and  is  made  to 
rotate  in  the  feeding  direction  only.  The  cooling  water 
for  the  shaft  is  drawn  by  siphon  action  from  a  trough 
running  the  length  of  the  furnace.  The  ore  is  fed  into  a 
vertical  shoot  which  extends  down  into  the  furnace  and 
in  which  are  two  self-closing  valves  connected  with 
spindles  which  project  into  the  furnace.  As  the  shaft 
returns  to  the  feeding  end  of  the  furnace  it  first  engages 
the  spindle  connected  with  the  upper  valve.  The  valve 
opens  and  a  charge  of  ore  drops  down  the  shoot  and  rests 
on  the  lower  valve.  The  shaft  then  actxiates  this  lower 
valve,  thus  admitting  the  charge  into  the  furnace.  At 
the  exit  end  the  roasted  ore  drops  down  a  shoot  opening 
into  the  bed  of  the  furnace.  The  driving  gear  extends  some 
distance  beyond  the  furnace  at  the  exit  end,  so  that  the 
shaft  may  be  withdrawn  and  replaced  without  stopping  the 
working  of  the  furnace. — T.  St. 

Charging  device  for  mechanical  ore-roasting  furnaces.     R. 

Scherfenberg-Rostofen-Ges.  m.  b.  H.     Ger.  Pat.  258,766, 

March  3,  1912. 
The  charging  hopper  has  a  lateral  opening  at  the  bottom, 
the  width  of  which  can  be  regulated  by  an  adjustable 
plate.  Immediately  below  this  opening  is  a  horizontal 
plate  which  can  be  moved  to  and  fro.  On  its  outward 
movement  the  plate  receives  a  definite  quantity  of  the 
charge  from  the  hopper,  and  on  its  backward  movement 
this  is  swept  off  by  the  wall  of  the  hopper  acting  as  a 
fixed  scraper. — A.  S. 

Furnace  for  the  treatment  of  a  mixture  of  reducing  agents 
ivith  substances  containing  reducible  compounds  of  volatile 
metals.     H.  Heimann.     Ger.  Pat.  259,002,  Nov.  3,  1911. 

The  charge  is  fed  into  the  furnace  continuously  at  the  top 
and  is  subjected  to  the  action  of  an  upward  blast  of  air, 
the  fused  residue,  free  or  practically  free  from  volatile 
metal,  being  discharged  from  the  bottom.  Below  the 
furnace  chamber  proper  is  a  closed  chamber  subject  to  the 
full  pressure  of  the  air  blast.  The  air  passes  upwards 
through  slot-like  openings  in  the  bottom  of  the  furnace- 
chamber,  through  which  openings  also  the  fused  residue  is 
discharged. — A.  S. 

Furnace;      Vertical for     obtaining     easily    ox, disable 

metals.  A.  Za  velberg.  V.er.  Pat .  259,003, .'  une  5.  1 9 1 2. 
Addition  to  Ger.  Pat.  22<;,2o7. 
In  the  furnace  described  in  the  chief  patent  (this  J.,  1910, 
1460)  a  space  is  partitioned  off  at  the  front  side,  parallel 
to  the  lone  axis  of  the  furnace,  to  serve  as  a  colkcting 
chamber  for  the  vapours  of  the  volatile  metals.  Hub 
space  communicates  with  the  reaction  ehan  b-i  pr< 
and  with  the  receivers  for  the  volatile  metals,  the  parti- 
tion does  not  reach  to  the  bottom  of  the  reaction  chamber ; 
the  space  left  maj  !»■  utilised  for  running  of!  slag  and  for 
cleaning  purposes. — A.  S. 

Metallic   compounds  occurring   naturally   or   „btni,.>d  <" 

byproducts  ;    Method  <f  decomposing  and  utilising . 

P.  Fast.     Fr.  Pat.  450,303,  Nov.  7,  1912. 

Tiik  method  has  Bpecial  reference  to  the  treatment   ol 

meal  ores  of  lea. I.  cobalt,  a.  cl   iilv«.      'I  1"    •  >'    ■  ■    \> 

prod.Pt  is  mixed  with  finely-divided  fuel  and  with  Mutable 
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Boxes  (residues  from  tine  muffles,  metallic  carbides),  and 

smelted  in  ■  converter. — T.  St. 

[Iron    and    nickel.]     Metallic    catalysers  ;     Process  for   the 

tmtfachtrt    of .     C.     und    Q.     Midler    Aki.-Gcs. 

Fr.   Pat.  460,703,  Nov.    18,   1912.     Under  Int.  Conv., 
April  23  and  .May  24,  1012. 

CataxtSSBS  such  as  the  iron  and  nickel  employed  for  the 
hydrogenation  of  unsaturated  fats  are  prepared  by  heating 
.  itabla  compound  of  the  metal,  or  the  metal  itself  in 
the  form  of  shivings,  etc,  in  a  eurrent  of  hydrogen  and 
then  in  eurrent  of  carbon  dioxide,  the  latter  operation, 
it    is   claimed,   increasing   the   activity   of   the   product. 

— \Y.  F.  F.  P. 

[Tumj-t'  n  and  molybdenum.]     Melais;    Process  for  obtain- 

malb  able .      WV-tinghouse      Metal      Filament 

Lamp    Oo.,    Ltd.     Pr.    Pat    460,762,    Nov.    19,    1912. 
Under  Int.   Conv..  Nov.   20,   1911. 

A  fasti  composed  of  the  finely  divided  metal  and  a  solu- 
tion of  one  or  more  salts  of  alkaline-earth  or  rare-earth 
OMtak  (>.;/..  ealeium  chloride,  barium  nitrate,  thorium 
nitrate  or  chloride,  zirconium  oxyehloride)  is  moulded  into 
t.ir-.  etc,  which  are  dried,  heated  to  redness  in  a  non- 
ondhuhg  atmosphere  and  subsequently  hammered,  rolled 
or  drawn  into  wires  or  filaments. — YV.  E.  F.  P. 


Tuny •Un  ;    Proelu  tion  <//  coherent  masses  of- 


.     Berg- 
mann-Flcktrizitat-  -Werke  Akt.-Ges.    Ger.  Pat.  259,225, 
„     30,    191L 

An  aDoy  of  tungsten  with  a  volatile  metal  is  melted  in  an 
atmosphere  containing  the  vapour  of  the  volatile  metal, 
then  formed  into  the  de-ired  shape,  and  the  volatile  metal 
expelled  by  heating  in  vacuo  or  in  a  gas  which  has  no  action 
on  tungsten.  The  residual  tungsten  mass  is  then  heated 
until  it  sinters.     A    B. 

it f tain  ;    PneeM  of  Umtina  ores  and  other  materials  for  the 

atrmciiam  of .     Norsk    Hydro-Elektrisk  Kvaelstof- 

afctftaeUmh.     Fr.  Pal   161,201,  Dec.  3,  1912.      Under 
Int.  Conv.,   Dee.  3  and  S,   1911. 

Thk  |>r  employed  in  conjunction  with  the  manu- 

facture of  nitr.it.--  (<  .<j..  i  allium  nitrate)  from  air,  the  dilute 
nitrii  acid  obtained  in  the  earlier  stages  of  the  latter 
manufacture  l*-ing  need  for  tlie  treatment  of  metallic  ores, 
:  the  resulting  solutions  are  subsequently  treated  with 
lime  or  chalk  for  the  recovery  of  the  metal  value-  and  the 
imuhaneoui  formation  of  calcium  nitrate.  -W.  E.  F.  P. 

;    Separation  of —     by  flotation.     Sue.  Prancaiee  des 
Hetaus  Etai  I      Pat.   151,487,  Feb.  i:i.  1912. 

<>h>  ining  molybdenite  are  crushed,  dried,  and  dis- 

tributed ob  the  Borfaoe  of  water  in  a  vat.     The  water 

OfWflOVI  at  a  Suitable  rate  through  a  sieve  which  retains 
Boating  material.  \\'hil-t  t  hi-  gangue  and  other 
lh'    nil.  of  the  ore  at  once  sink  in  the  water, 

of  molybdenite  fioaf  on  the  Burface  and 
_ht   by  the  sieve.     By  using  licjuiiL-i  of  suitable 
Lfic  gravity,  u      olutiona,  the  same  method 

may  !*■  extended  to  the  treatment  of  other  materials. 

T.  St. 

i  vmpleti  ulili  at mn 
of .     H   Naegell.     Qer    Pal  09,  Sept.  24,  1912 

Additi.  103 

•    i ith  a  volatile  a<  id  a    de  <  ribed  in 
the  chid  patent  (thh   l  .  1918,  869),  tl  roa  ted  in 

.m  oxidising  atmojphero,  whereby  the    olubihty  of  certain 
iron   and    mangam  e   compoundi    in   Bulphuroa     acid    i 
din  \  S. 

.      '  |        U  -a  nj  mull/  r  for  tri  nl ml 


■  I    H  r,.  innati,  U.B.A      Eng.  Pat.  12,642, 

Ma]   28,   1912 

l      Pat    144,840 of  1912;  thh  J.,  1912,  1133      l    l    I: 


Iron  and  steel;    Method,  of  hardening .     J.  W.  Boyd, 

Denver,  Colo.,  U.S.A.     Eng.  Pat.  16,966,  July  8,  1912. 

See  Fr.  Pat.  445,988  of  1912  ;  this  J.,  1913,  146.—  T.  F.  B. 


Zrou  and  stt  i  /  ;     Metallurgy  of .      W.  S.  Simpson  and 

H.  Oviatt,  London.  U.S.  Pat.  1,061,950,  May  13, 
1913. 

See  Eng.  Pat.  9163  of  1909  ;  this  J.,  1910,  1313.— T.  F.  B. 

Ferro-alloys  ;    Proce.su  of  melting and  keeping  them  in 

liquid  state.  YY.  Sehcnimann  and  J.  Bronn,  Assignors 
to  Rombacher  Hiitkmwerke,  Rombach,  Germany. 
U.S.  Pat.   1,061,016,  May  6,   1913. 

See  Fr.  Pat.  434,120  of  1911  ;  this  J.,  1912,  236.— T.  F.  B. 

Zinc  lead  ores  ;    Process  for  the  treatment  of  refractory  corn- 

j)lcx .     A.    G.    F'rench,    Nelson,    British    Columbia. 

Eng.  Pat.  22,077,  Sept.  28,  1912.  Under  Int.  Conv., 
Sept.  30,   1911. 

See  U.S.  Pat.  1,041,060  of  1912;  this  J.,  1912, 1082.— T.F.B. 

Ore  slimes  and  ores  ;  Process  for  treating  sulphide  or  car- 
bonate-sulphide   by    flotation.     K.     Schick,     Siegen, 

Germany.     Eng.  Pat.  25,689,  Nov.  8,  1912. 

See  U.S.  Pat.  1,055,495  of  1913;  this  J.,  1913,  431.— T.  F.  B. 

Electric  electrode  furnaces.  Tilting  arrangement  for  metal- 
lurgical furnaces.  J*3singfjord  Manufacturing  Co. 
A/S.,  J^ssingfjord,  Norway.  Eng.  Pats.  26,165  and 
26,166,  April  4,  1912.  Under  Int.  Conv.,  April  4, 
1911. 

SEEFr.  Pat.  444,151  of  1912;  this  J.,  1912,  1134.— T.  F.  B. 


Tin  jrom  base  bullion;  Process  of  extracting- 


B.C. 

Besley,  Howell,  New  South  Wales.     U.S.  Pat.  1,060,527, 
April  29,  1913. 

See  Fr.  Pat,  445,540  of  1912  ;  this  J.,  1912,  1187.— T.  F.  B. 

Tinning  and  leading  metals  ;  Method  for .     F.  Plathner 

and    Y.    Dorn,    Berlin.     U.S.    Pat.    1,060,938,    May   6, 
1913. 

See  Eng.  Pat.  17,613  of  1907  ;  this  J.,  1908,  128.— T.  F.  B. 

Metal  articles  ;  Process  for  coating  — - — ■  faith  other  minerals. 
YV.  G.  Clark,  London.     U.S.  Pat.  1,061,164,  May  6,  1913. 

See  Fr.  Pat  435,605  of  1911  ;  this  J.,  1912,  394.— T.  F.  B. 
Mekd  ;   Rolled 


-.     E.  R.  Hoyt,  Assignor  to  Hoyt  Metal 
Co.,  St.  Louis.     U.S.  Pat.   1*061,674,  May  13,   1913. 

SEE  Eng.  Pat.  19,732  of  1911  j  this  J.,  1912,  237.— T.  F.  B. 

Mi  lull  ie  sails;  Deposition  of from  solutions  con- 
taining them.  The  .Metals  Extraction  Corporation,  Ltd. 
First  Addition,  dated  Oct.  11,  1912,  to  Fr.  Pat.  433,477, 
Aug.   7,    1911.      Under  Int.   Conv.,   Nov.    20,    1911. 

Ski:  Eng.  Pat.  25,919  of  1911  ;   this  J..  1913,  30.     T.  F.  B. 

Process   ami   a/iparatus   fur   the    dry    purification    of  [blast- 
furnace]  gases.     Vr.  Pat.    160,967.     See  IIa. 


XL-ELECTRO-CHEMISTRY. 


Ela  trolyti*     n  paration 


of   1 1  ii    and 

-si,  win. 

Patents. 


tungsten.    TreadwelL 


Electrodt     for   primary  or  secondary  batteries.     A.    Ib-il. 
Prankforl  un  tin   Maine,  Germany.     Eng.   Pat.    10,641 

\l     .     3,     1912.       In. I    i     Int.    Cnv.,    May    9.    1911. 

A  pernors  carbon  electrode  is  impregnated  with  mangane  • 
nitrite  ill    olved  in  alcohol,  and  the  whole  is   heated  to 


Vol.  XXXII.,  No.  11.] 


Cl.  XII.— FATS;   OILS;   WAXES. 


611 


a  temperature,  e.g.  128°  to  132°  C,  sufficient  to  decompose 
the  salt,  thus  expelling  the  acid  and  forming  manganese 
dioxide  in  the  pores  and  on  the  surface  of  the  electrode. 
The  impregnated  electrode  may  be  dried  prior  to  being 
heated.— B.  N. 


Cells ;     Primary    galvanic .     J.    A.    E.    Achenbach, 

Hamburg,  Germany.     Eng.  Pat.  29,847,  Dec.  27,  1912. 

Mibcubic  oxide  is  added  to  a  mixture  of  manganese 
dioxide  and  graphito  to  increase  the  depolarisation,  the 
mixture  being  used  an  an  electrode  together  with  a  zinc 
electrode  in  an  alkaline  electrolyte. — B.  N. 


Storage-battery  compound.  N.  Fallek,  Assignor  to  The 
Cook  Railway  Signal  Co.,  Denver,  Colo.  U.S.  Pat. 
1,060,832,  May  6,   1913. 

The  compound  is  composed  of  asbestos  (3  parts),  a  solution 
of  sulphuric  acid  of  sp.  gr.  about  1-23  (12),  and  a  solution 
of  sodium  silicate  of  sp.  gr.  about  1-18  (1  part). — B.  N. 


Electric  discharges  in  gases  ;    Process  and  arrangement  for 

txtracting  the  reaction  products  produced  by .     C.  F.  R. 

von   Koch.     Fr.    Pat.    451,361,   Oct..   9,    1912.     Under 
Int.  Conv.,  Oct.  10,  and  Dec.  5,  1911. 

The  electric  discharge  is  produced  in  a  largo  chamber 
in  the  lower  part  of  the  furnace,  and  passes  through  a 
narrow  passage  in  the  upper  part  to  a  cooling  space  above, 
the  gases  also  passing  through  this  passage  with  a  great 
velocity.  The  passage  presents  a  cross-section  con- 
siderably smaller  than  that  of  the  arc  flame,  though  the 
opening  may  be  advantageously  enlarged  by  the  arc 
itself  to  a  suitable  cross -sectional  area.  One  or  more 
gases  are  introduced  into  the  cooling  space  to  react  with 
the  hot  gases  passing  through  the  narrow  opening.  These 
cooler  gases  may  be  given  a  turning  or  whirling  movement, 
and,  in  order  to  increase  the  yield,  may  contain  solid  or 
liquid  particles. — B.  N. 


Ozone  ;   [Electric]  Process  and  apparatus  for  the  production 
of .     J.  Steynis.     Fr.  Pat.  451,484,  Feb.  13,  1912. 

The  apparatus  comprises  a  dryer,  an  ozone  generator, 
and  a  refrigerating  apparatus,  the  latter  consisting  of  a 
compressor  and  a  condenser.  Tubes  direct  the  cooling 
fluid  from  the  compressor  and  condenser,  first  through  the 
dryer  and  afterwards  through  the  generator.  A  return 
passage  is  also  provided  for  the  cooling  fluid  for  conveying 
it  directly  from  the  dryer  to  the  compressor.  The  air 
to  be  ozonised  is  first  submitted  to  the  cooling  fluid  circula- 
ting in  a  closed  circuit,  and  is  afterwards  subjected  simul- 
taneously to  the  combined  action  of  the  electric  discharge 
and  the  same  cooling  fluid. — B.  N. 


Silicon  and  silicon  alloys  ;    Method  of  and  apparatus  for 

moulding ,   and  the  application  of  the  products  as 

electric  resistances  and  heaters.     G.   Gualtierolli,  Milan, 
Italy.     Eng.  Pat.  10,657,  May  4,  1912. 

See  Fr.  Pat.  441,591  of  1912  ;  this  J.,  1912,  934.— T.  F.  B. 


Furnace;  Electric-resistance 


L.  Ubbelohdc,  Karls- 


ruhe, Germany.     U.S.  Pat,   1,060,868,  May  6,   1913. 
See  Fr.  Pat.  438,642  of  1912  ;  this  J.,  1912,  649.— T.  F.  B. 


Electrolytic  apparatus  for  the  preparation  of  paptr  pulp. 
U.S.  Fat.   1,059,322.     See  V. 

Arrangement  for  the  utilisation  of  the  heal  produced  in 
electric  reverberalory  furnaces  for  the  production  of  oxygen 
compounds  of  nitrogen.     Fr.  Pat.  451,515.     See  VII. 

Utilisation  of  electrolysed  saline  solutions  i7i  the  manufacture 
of  soap  and  glycerin.     Fr.  Pat,  451,627.     See  XII. 


XII.— FATS;    OILS;    WAXES. 

Fate  and  fatty  acids ;  Xickel  oxides  as  reduction-catalyscrs  in 

the  transference  of  molecular  hydrogen  to  unsaturated . 

F.  Bedford  and  E.  Erdmann.     J.  prakt,  Chem.,  1913, 
87,  425—455. 

The  hydrogenation  of  oils  by  means  of  finely  divided  nickel, 
although  now  worked  on  a  commercial  scale,  has  the  dis- 
advantage  that   the   catalyst   is    extremely   sensitive  to 
small  quantities  of  air  and  to  traces  of  chlorine  and  sulphur 
compounds,  which  latter  may  be  developed  from  the  protein 
always  present  in  vegetable  and  animal  oik.     The  authors 
have  now  found  that  oxides   of   nickel    are   capable   of 
acting  as  hydrogen  carriers  for  the  hydrogenation  of  oils 
at  atmospheric  pressure,  and  possess  the  advantage  over 
metallic  nickel  of   being   relatively  insensitive  to   gases 
containing    oxygen    and   sulphui -compounds  ;     moreover 
hydrogenation  proceeds  with  much  greater  velocity  than 
with  metallic  nickel.     Any  one  of  the  oxides  of  nickel  may 
be  used,   viz.,   nickel    sesquioxide,   nickel    monoxide,   or 
nickel  suboxide  (compare  Moore,  Chem.  News,  1895,  71, 
82) ;    with  the  sesquioxide  and  monoxide  a  temperature 
of  about  250°  C.   is  required,   but  with  nickel  suboxide 
180°— 200°  C.   is  sufficient.     When  the   higher  oxides  of 
nickel  are  used  they  become  partially  reduced  to  the  sub- 
oxide which  forms  a  colloidal  suspension  in  the  oil.     Hence 
a  nickel  oxide  catalyst  becomes  more  active  after  it  has 
been  used,  owing  to  the  formation  of  the  suboxide.     No 
reduction  to  metallic  nickel  occurs  during  the  hydrogena- 
tion  process,    although   in   absence   of   oil,    reduction   of 
nickel  oxides  to  metallic  nickel  by  hydrogen  takes  place 
at  190°  C.     Nickel  suboxide  may  be  distinguished  from 
metallic  nickel  by  its  lack  of  electric  conductivity  and 
by  its  inability  to  form  nickel  carbonyl  when  treated  with 
carbon  monoxide  under  pressure  at  a  moderate  tempera- 
ture.      Other  metallic  oxides  (e.g.,  copper  oxide,  ferrous 
oxide)  are  also   capable   of  acting  as   catalysers   in  the 
hydrogenation  of  oils,  but  do  not  act  so  well  as  nickel 
oxide.     The  activity  of  nickel  oxide  is  increased  by  small 
quantities  of  the  oxides  of  aluminium,    silver,  zirconium, 
titanium,    cerium,    lanthanum,    and    magnesium.     Nickel 
salts   of  organic  acids   do   not  act  as   catalysts,    but  in 
presence  of  the  heated  oil  are  decomposed  by  hydrogen, 
yielding  nickel  oxides  and,  under  certain  conditions,  also 
metallic  nickel ;    the  nickel  oxides  then  act  as  catalysts. 
Nickel  formate  in  the  presence  of  the  heated  oil  is  reduced 
by  the  hydrogen  to  nickel  suboxido  at  210°  C,  whilst  at 
250°  C.  metallic  nickel  is  also  produced.     In  carrying  out 
the  hydrogenation,   the  oil  is   placed  in  a   quartz  glass 
cylinder,  or  in  a  cylindrical  copper  boiler  fitted  with  an 
agitator,  then  heated  in  an  oil-bath  to  180°  C  whilst  a  slow 
current  of  hydrogen  is  passed  through.     A  small  quantity 
of  the  nickel  oxide  is  then  added,  the  temperature  is  raised 
to  255° — 260°  C,  a  further  quantity  of  the  catalyst  added, 
and  the  supply  of  hydrogen  increased.     The  hydrogenation 
is  controlled  by  examining  test-samples  of  the  oil  as  to 
melting  point  and  iodine  value.     The  oil  becomes  black 
owing  to  the  formation  of  colloidal  nickel  suboxide,  which 
passes   through  a   filter-paper,    but  can   be  removed    by 
centrifuging.     Nickel  soaps  are  formed  only  to  a  slight 
extent,  probablv  in  consequence  of  a  secondary  reaction 
during  the  cooling.     The  hydrogenised  fat  is   free  from 
hydroxy-acids.     The  catalyst  after  use,  contains  a  certain 
proportion  of  organic  matter  which  cannot  be  removed  by 
extraction  with  benzene;    this  appears  to  consiBt   partly 
of  nickel  palmitate  or  stearate,   but   also  contains  other 
substances,  one.  of  which  is  probably  nickel  carbide.     The 
process  is  easy  to  control,  if  pure  hydrogen  is  available,  and 
in  an   experimental  plant  of   1   ton   capacity  installed  at 
Sleaford,  more  than  100  tons  of  dilTerent  oil,  hare  1 
hardened  by  hydrogenation  in  the  manner  described. 

Oil  of  manlcctti  seeds.     H.  Thorn-.     Arbb.  ana  ±   Pharn,. 

Inst.  d.  Univ.  Berlin,  9,  225—227.     Chem.   Zentr.,  1911, 

1,  1823. 
THE    manketti    seeds    (Ricinodcndron  Bautanenii  Schinz.. 
Euphorbiaceae)   weigh   on   the  average    1  47   grins,    each. 
On  extraction  with  ether  they  yielded  40  per  cent,  of  an 
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oil  having  acid  value,  0-03 ;  saponif.  value.  191*95;  iodine 
value.  129-9.  A  Bample  <>f  the  crude  oil  examined  con- 
si.-ted  of  .i  light  yellow  oil,  an  aqueous  liquid,  and  an  inter- 
mediate  layer  of  Bulid  material.  The  oil  became  turbid  a1 
— 8"  C  ami  aoqoired  the  consistence  ol  butter  at  — 8°  C. 
It  had  the  following  characters  :  acid  value.  062  ;  saponif. 
value,  196-2;  Reichert-Meissl  value,  1-085;  Polenske 
vah  I;     iodine  value.    130-4  ;     Hehner  value,  98-5 ; 

m.pt.  of  fatty  acids,  W  CL ;  iodine  value  of  fatty  aoids, 
14HT;  acetyl  value,  18-4 ;  acetyl  acid  value,  163-2.  The 
BOfid  layer  "mentioned  above  yielded  to  petroleum  ether 
su-eond  fat  of  m.jit.  33° C.  :  acid  value,  1-6;  saponif. 
value.   196-2;    iodine  value,  90-27. — A.  S. 

Oil  of  Euphorbia  angaria  Marlothfrom  German  SmitJi-West 
Africa.  W.  Lent  Arbb.  aus  d.  Pharm.  Inst,  d. 
I  uv.  Berlin.  9,  227—228.  (.'hem.  Zentr.,  1913,  1, 
18^ 

The  oil  wae  obtained  from  the  seeds  by  (1)- extraction 
with  cold  ether  (yield  10-84  pet  cent.)  and  (2)  cold  pressing 
(yield  20-86  jx-r  cent.).     The  oil  extracted  with  ether  had 

the  following  characters  ■  refract  ometer  reading  at  25°  C, 
•lif.  value.  179-49;  acid  value.  0-7!);  ester 
value.  179-21  :  iodine  value.  9S"8  after  2  hours,  103-6  after 
18  h«>iir-.  The  cold-pressed  oil  solidified  to  a  soft  white 
mass  at  — 7:  to  — N  ('..  and  became  liquid  again  at  6° — 7°  C. 
It  had  the  sp.  <_t.  0-9378  at  IS  C ;  Hehner  value, 
"' :  m.pt.  of  insoluble  fatty  acids,  35° — 37°  C.  ;  solidif. 
pt.  of  fatty  acid-.  32° — 28°' C.  ;  refractometer  reading, 
71-5  at  2S  I  '..  62-5  at  4»i  ('.  ;  saponif.  value,  186-0; 
acid  value.  0-76;  Reichert-Meissl  value,  2-69;  Polenske 
value,  n-26  ;  iodine  value,  104-9  after  2  hours,  107-9  after 
18  hours. — A.  v. 


American   holly  ;    OH  from  the  berri* 


-.     F.    F. 
rhart    and    G.    H.    .Miller,     (hem.    News,    1913,    107, 
243—241. 

Tm  dried  Ix-rric-  of  the  American  holly,  Tlexopaca,  contain 

\  i"-r  cent,  of  sugars,  consisting  of  about  equal  pro- 

portions  oi  bevulose  and  dextrose,  8-31  per  cent,  of  ash, 

and  0-61    per   cent,    of   nitrogen.      Extracted   with   ether 

they  yielded  1-6  per  cent,  of  an  amber-coloured  oil  with  a 

•     and  an  odour  recalling  castor  oil.     This 

oil  did  not  solidify  when   chilled  with  salt  and  ice.     Its 

jr.   was  ad  it~  saponification  equivalent  303. 

The  physical  characteristics  and  colour  reactions  showed 

that  the  oil  is  <  loeery  related  to  castor  oil. — C.  A.  M. 

Wialt  oil  r> fining  process.     Bd.  of  Tr.  J.,  May  29,  1913. 

[T.R.] 

A  N'orwf.oian-German  company  near  Fredrikstad,  with 
a  capital  of  £166,700,   has   been  formed  to  work  a  new 

nan  method  of  whale  oil  refining.  The  Hafslund  Falls 
are  b*-it  rate  the  oleetric  power  required 

•he    work.-,   and   al-o   to    manufacture    by   electrolysis 

■i  required  for  the  conversion  of  tin-  purified 

whale  oil  into  a  solid  neutral  fat.     It  is  estimated  that  the 

daily  consumption  of  oil  by  the  factory  will  be  about  300 

ban 

use  of  emulsified  oils  and  emulsions 
in  connection  with  tanning,     Thuau.     See  XV. 

l'\ ;  i. nts. 

Harrirnrrj  fat  ,,,id  il'  iil:<  ;    Proceee  of  mating  (' 

K!  •   lair,   .VI.     U.B.    Pat.    1,069,720,  April  22, 

1911 

Oily  material  containing  unsaturated    oh  I  is  mixed 

with  a  i  agent  in  a  confinj  and  brought  into 

communication  with  a  g  edium  containing  hydro* 

j;en,    which    may    \<-    under    pressure.      Portion      of    the 

through  part  of  tl  rhereby  some 

mechanically  withdrawn  and  it  conveyed 

-  with  this  oil  beneath  th<  of  the  main  body 

of  the  mate-rial,  ation  oi  ■!  consti- 

tuent* J3  effected. — C,  A.  M. 


Catali/ser  for   hi/drogcnating   oils  and   the,   like.     C.    Ellis, 
Montolair,  N.J.     U.S.  Pat.  1,060,673,  May  6,  1913. 

A  roRous  body,  e.g.,  "  active  charcoal,"  is  coated  but  not 
materially  impregnated  with  a  metallic  catalytic  agent, 
such  as  reduced  nickel  or  "  nickel  material." — C.  A.  M. 


]'•  '/rlabh  nils  ;    Process  and  apparatus  for  extracting  . 

I.    T.    Hawkins.     Fr.    Pat.    450,861,    Oct,   31,    1912. 

THE  fruit,  etc.  (especially  that  of  the  palm  tree)  is  mechanic- 
ally pulped,  and  the  pulp  steam-heated  or  boiled,  after 
which  t  ho  containing  vessels  are  conveyed  to  an  apparatus 
for  extracting  the  oil,  preferably  of  the  tvpe  claimed  in 
Fr.  Pat,  448,041  of  1912  (this  J.,  1912,  997  ;  1913,  371). 
The  extracted  oil  is  filtered  and  separated  from  water,  etc. 

— C.  A.  M. 

Oil  from  vegetable  seeds  and  olives  ;  Apparatus  for  extracting 
.     A.  Sismondi.     Fr.  Pat.  451,159,  Nov.  28,  1912. 

The  pulp,  etc.,  is  delivered  on  to  an  endless  filtering  cloth 
or  wire  gauze,  which  revolves  over  chambers  within  which 
suction  is  applied. — C.  A.  M. 


Soap  ;  Apparatus  for  cooling 


A.  Jacobi,  Darmstadt, 


Germany.     Eng.    Pat.    29,048,   Dec.    17,    1912.     Under 
Int.  Con  v.,  Sept.  17,  1912. 

Metal  sheets,  e.g.,  of  nickel,  are  fixed  to  the  cooling  plates 
by  means  of  cement,  and  in  particular  by  a  tough  cement' 
that  is  liquid  while  hot  and  solidifies  on  cooling. — C.  A.  M. 

Soap  and  glycerin  ;  Utilisation  of  electrolysed  saline  solutions 

in  the  manufacture  of .     L.  G.  A.  Andrault  and  M. 

Isnard.     FrI  Pat.  451,627,  Dec.  9,  1912. 

Partial  saponification  of  the  fat  is  effected  by  means  of 
an  alkaline  lye  obtained  by  the  electrolysis  of  a  dilute  solu- 
tion of  salt.  The  liberated  glycerin  is  separatod,  and 
the  saponification  completed  by  boiling  the  fat  and  fatty 
acids  with  the  product  of  the  electrolysis  of  a  concentrated 
solution  of  salt.  Both  electrolytic  alkalino  solutions  may 
bo  made  in  the  same  electrolyser.  The  alkali  in  the 
solutions  may  be  neutralised  with  fatty  acids  as  a  principal 
or  secondary  operation. — C.  A.  M. 

Soaps  and  borates  containing  active  oxygen  ;    Process  for 

preparing  stable,  mixtures  of .     Chem.  Werke  vorm. 

Dr.  H.  Byk.     Ger.  Pat.  258,393,  March  2,  1909. 

Stable  mixtures  of  soaps  with  perborates,  etc.,  are 
obtained  by  mixing  or  melting  together  the  constituents, 
with  addition  of  a  small  quantity  of  a  salt  of  magnesium, 
an  alkaline  earth,  or  zinc.  The  alkalinity  of  the  products 
is  not  diminished  by  this  process. — T.  F.  B. 

Washing  substances.     F.  Hobein,  Aussig,  Bohemia.     Eng. 
Pat.   9191,   April   18,    1912. 

A  mixture  of  turpentine  or  the  like,  an  oxidising  agent 
such  as  chloride  of  lime,  and  calcined  soda,  with  or  without 
substances  such  as  water-glass,  fatty  acid  soap,  alkali 
carbonates  or  sulphates  and  the  like.  (Reference  is 
directed  to  Eng.  Pats.  1875  of  1862,  1046  of  1867,  5572  of 
1882,  2210,  3855  and  3894  of  1885,  11.981  of  1886,  6209 
of  1887,  1453,  4561,  and  15,671  of  1889,  1589  of  1890, 
12,072  of  1S94,  16.009  of  1895,  8706  of  1896,  1305  of  1897, 
14,480  of  1900,  10,272  of  1904,  and  20,387  of  1907  ;  this 
J.,  1883,  369;  1886,  102;  1887,  672,  727;  1889,  625; 
1890,  939  ;  1891,  156  ;  1895,  665,  983  ;  1905,  671  ;  1908, 
1037.)      V.  Siii.n. 

Presses  and  more  particularly  oil  presses.     G.  van  Gei  B 
hui/.eri,     Emmerich,     Germany.    Eng.     Pat.     22,008, 
Sept.  27,  1912. 

SkkIV  Pat.  449,880  of  1912;  this  J.,  1913,  497.— T.  F.  B. 

So'i/j  blot  he,  bars,  tablets  and  the  like,  and  apparatus  for  the 
production  thereof.  Z.  Mayerfi,  Kecskemet,  Hungary. 
Eng.  Pat.  9967,  April  26,  1912.  Under  Int.  Conv., 
Oct!  1,  1911. 

See  Fr.  Pat.  442,000  of  1912  ;  this  J.,  1912,  936,— T,  F.  B, 
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Manufacture  of  metallic  [iron  and  nickel]  catalyscrs. 
Pat,  450,703.     See  X. 


Fr. 


Tests  distinguishing  between  lamp  oil  and  varnish  spirits 
(turpentine  oil  substitutes).  Holde.  See  II.\. 


Manufacture    of    elastic    substances    [rubber    substitutes].      Ba Mil e  and  its  applications.     H.  Lehach.    See  Birmingham 
Eng.  Pat.  25,912.  See  XIV.  Section,  p.  559. 


Producing    an    edible    compound.     U.S.     Pat.     1,061,254. 
See  XIXa. 

Congealed  emulsions  of  cod  liver  oil  or  the  like,  with  a  palat- 
able preservative  coating.     Eng.  Pat.  15,403.    See  XX. 


XIII.— PAINTS  ;     PIGMENTS  ;    VARNISHES  ; 
RESINS. 

White  lead  ;  Method  for  the  preparation  of .      H.  Hof. 

Z.  anorg.   Chem.,   1913,  81,  40—45. 

One  hundred  and  fifty  kilos,  of  moist  magnesium 
oxychloride  (prepared  by  treating  boiling  magnesium 
chloride  mother  liquors,  from  potassium  chloride 
manufacture,  with  milk  of  lime,  until  saturated  with 
magnesium  hydroxide,  and  allowing  to  stand)  are 
decomposed  by  about  5  cb.  m.  of  water,  in  a  vessel 
provided  with  steam  coils,  and  then,  at  a  temper- 
ature of  75° — 80°  C,  magnesium  lead  chloride  (obtained 
by  the  action  of  boiling  magnesium  chloride  mother 
liquors  on  crude  products  containing  lead  sulphate,  such 
as  chamber  sludge  from  sulphuric  acid  manufacture)  is 
gradually  added,  with  constant  stirring,  until  the  liquid 
no  longer  reddens  phenolphthalein.  The  lead  is  thus 
completely  precipitated  as  oxychloride  and  after  allowing 
to  settle,  the  liquor  is  drawn  off  and  an  equal  volume  of 
water  added  in  its  place.  A  suspension  of  magnesium 
carbonate,  prepared  by  decomposing  a  further  150  kilos, 
of  moist  magnesium  oxychloride  with  boiling  water  and 
saturating  with  carbon  dioxide  until  no  longer  alkaline,  is 
then  added  with  stirring,  and  the  mixture  is  stirred  for  an 
hour,  at  about  80°  C.  The  oxychloride  is  thus  converted 
into  white  lead  and,  after  washing,  a  product  of  normal 
composition  and  good  quality  is  obtained.  The  process  is 
said  to  be  readily  carried  out  on  the  commercial  scale. 

— F.  SODK. 

Shellac  •     The    American    alcohol-insoluble    test   for . 

C.  T.  Bragg,  O.  E.  Ashby,  A.  C.  Langmuir,  P.  C.  Mc- 
Ilhiney,  and  J.  W.  Paisley  (Committee  of  the  U.S. 
Shellac  Importers'  Assoc).  J.  Ind.  Eng.  Chem.,  1913, 
5,  435—436. 

Shellac  is  sold  in  the  United  States  with  a  guarantee  in 
regard  to  matter  insoluble  in  alcohol,  the  U.S.  Government 
specification  for  "  orange  gum  shellac,"  requiring  that  the 
insoluble  residue  after  treatment  with  hot  95  per  cent. 
alcohol  shall  not  exceed  1*7.5 — 3  per  cent,  according  to 
the  grade  of  shellac.  The  following  method  for  the  deter- 
mination of  the  alcohol-insoluble  matter  has  been  approved 
by  the  U.S.  Shellac  Importers'  Association.  The  apparatus 
consists  of  a  wide-necked  (4-5  cm.  diam.)  flask,  20  cm. 
high  and  8-75  cm.  diam.  at  the  largest  part,  in  which  is 
suspended  a  metal  return  condenser,  8  mm.  diam.  arc! 
12  cm.  high,  the  coiled  portion  within  the  flask  being 
6-5  cm.  high.  A  Knoefler  extractor,  30  mm.  diam.  ar.d 
10  cm.  total  height  is  suspended  from  the  return  condenser. 
In  the  lower  part  of  the  extractor  are  three  indentations 
upon  which  the  extraction  thimble  rests,  and  the  siphon 
tube  extends  upwards  5*3  cm.  above  the  indentatioi  s. 
Five  grms.  of  the  pulverised  shellac  are  weighed  into  a 
Schleicher  and  Schiill  No.  603  extraction  cartridge  (pre- 
viously extracted  with  99-5  per  cent,  methyl  alcohol  and 
dried  at  100°  C),  the  latter  is  placed  in  the  apparatus 
and  filled  with  cold  99-5  methyl  alcohol  to  just  Iw  low 
the  level  of  the  upper  bend  of  the  siphon  ;  some  methyl 
alcohol  is  also  placed  in  the  extraction  flask.  After  I 
hour,  the  alcohol  in  the  flask  is  heated  to  boiling  and  kept 
boiling  briskly  until  1  hour  after  the  liquid  in  the  siphon 
tube  has  become  colourless,  whereupon  the  cartrid 
transferred  to  a  weighing  bottle  (3'75  cm.  diam.,  8-5  cm. 
high),  dried  at  100°  C.  and  weighed.— A.  B, 


Patents. 


While  lead;    Manufacture  of .     S.  Pope,  Manchester. 

Eng.  Pat.  8547,  Apr.  11,  1912. 

Acetic  acid  or  lead  acetate  and  water  (or  nitric  acid  or  lead 
nitrate)  are  mixed  with  lead  oxide  in  suitable  proportions 
(say  5:1)  and  introduced  into  the  first  of  a  series  of  open 
vessels,  where  the  mass  is  agitated  and  treated  with  carbon 
dioxide  (mixed  with  any  proportion  of  air).  The  contents 
of  the  first  vessel  overflow  into  the  second  vessel  which  is 
at  a  lower  level,  and  so  on  throughout  the  series,  a  current) 
of  carbon  dioxide  being  meanwhile  passed  into  each  vessel. 
Finally  the  precipitated  basic  carbonate  is  removed  and 
the  solution  used  for  a  further  charge.  Lead  carbonate 
precipitated  from  the  mother-liquor  or  ordinary  lead  car- 
bonate may  be  added  to  the  materials  charged  into  the 
apparatus.  The  lead  oxide  used  may  be  prepared  in 
accordance  with  Eng.  Pats.  17,178  of  1898  (this  J.,  1899, 
1033)  and  11,526  of  1909  (this  J.,  1910,  1306),  or  a  non- 
fused  lead  oxide  may  be  employed.  Claim  is  also  made 
for  the  use  of  the  apparatus  described  in  Eng.  Pat.  16,974 
of  1911  (this  J.,  1912,  1042)  for  carrying  out  these  processes. 

— C.  A.  M. 

Stoves  or  ovens  for  use  in  lacquering,  enamelling,  drying, 
baking  and  for  other  like  uses.  F.  G.  Faulkner.  Eng. 
Pat.   10,307,  May  1,  1912. 

An  outer  fixed  casing  of  "  more  or  less  cylindrical  form  "  is 
provided  with  means  for  heating.  Within  the  casing  is 
mounted  a  turntable,  furnished  with  vertical  radial  par- 
titions carrying  shelves  and  fixed  at  their  inner  ends  to  a 
rotating  central  vertical  shaft.  The  outer  casing  has  an 
aperture  for  the  introduction  and  withdrawal  of  the  goods 
in  each  compartment  as  it  comes  round  in  turn,  whilst  the 
remaining  compartments  are  still  subject  to  heat.  (Refer- 
ence is  directed  to  Eng.  Pats.  716  of  1896  and  14,701  of 
1900.)— H.  H.  S. 

Varnishes  [for  printing  inks  and  paints].     A.  Wass,  Manor 
Park.     Eng.  Pat,  914,  Jan.  11,  1912. 

A  varnisii  suitable  for  printing  ink  or  cheap  paint-  is 
made  from  a  mineral  oil  which  has  been  fired,  with  or 
without  previous  heating.  To  this  may  be  added  a  drier 
such  as  ferric  sulphate,  litharge,  manganese  borate,  or 
sugar  of  lead  (lead  acetate)  with  or  without  an  agglutinating 
agent  {e.g.,  "  niger  paste  "  from  the  juice  of  a  Nigerian 
plant).  A  part  or  whole  of  the  pigment  incorporated  with 
this  varnish  may  consist  of  the  carbon  black  deposited 
during  the  firing  of  the  mineral  oil. — C.  A.  M. 

Viscous,  stringy,  sticky  mass  ;    Process  of  manufacture  of 

a .     J.  Goepper  and  0.  Geiger.     Fr.  Tat.  450,758, 

Nov.  19,  1912. 

(1)  Rosin  (100  parts  by  weight)  is  heated  at  200°  C.  with 
a  dehydrating  agent  such  as  phosphoric  anhydride,  calcium 
chloride,  zinc  chloride,  iron  sulphate,  magnesium  chloride, 
sulphur  trioxide.  etc.  (0-1  to  111  parts)  for  3—4  hours  until 
a  sample  taken  has  the  desired  consistence.  The  mass  is 
allowed  to  cool  to  100°  ('.  when  the  dear  liquid  may  be 
decanted.  (2)  Rosin  (100  parts)  is  heated  al  300  <'..  wit  ha 
metallic  reducing  agent  such  as  zinc  or  tin  (0-2— 5  parte). 
Pitch  or  other  tarry  product  maj  be  need,  in  eai  h  inctai 
instead  of  rosin.  —  E.  W.  L. 

Chlorinated  products  [artificial  retina]  from  fat*,  ofla  <>i,<\ 
waxes,  balsams  and  resins,  petroUvm  mid  it*  distillates, 
1'iirifTin,  mineral  wax,  and  menian  wax.     <.    1      I 
ringer  and  Sbbne.     Ger.  1  -  IC6    Dec.  28,   1911. 

Addition  to  Ger.  Pat.  256,866  (this  J.,  1913,  II 

Tin;  pi.    •  (riled  in   the  <  1.  '  f   patent    is  carried  out 

in  i  ..{  chemically  active  artificial  <>r  natural  light, 

whereby  the  time  is  reduced,  the  cbl  ntenl  »1  the 

product   frequently   increased,   and    purei    r 

obtained. — A.  S. 
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[June  16,  1913. 


•;7  .   Process  for  rendering  soluble  the  ox  idol  ion  pro- 
duct*   of .     K      I       1".     Friedemann.     Ger.     Pat. 

258,8        -         20,   1912. 

Tut:  oxidation   products  (chiefly  hnoxyn  and  Linoxynie 

I)  are  treated  with  0  fatty  aeid.  <.</..  aeetie  aeid.  boiling 

ttt  a  moderately  low  temperature,  and  the  arid  is  then 

removed  partly  or  completely  In  evaporation.  The  pro- 
ducts are  soluble  in  most  solvent-  and  may  be  used  for 
Waterproofing  textile-  and  leather  and  for  similar  purposes. 

—A.  S. 

and  ttttnriferoms  imbalances ;    Process  for  the 

preparation  of  coloured — — .  A.  von  Wassermann, 
Berlin,  and  K.  \\  as-ermann,  Frankfort.  U.S.  Pat. 
1,081,889,  May  IS,  1013. 

-       Fr.  Pat.  of  1912  ;  this  J.,  1912,  1026.— T.  F.  B. 

Manmfmchm  ohmring  matters  suitable  for  use  in  the 

form  of  lobes.     Eng.   Pat.    15,157.     See  IV. 

rumminf  monoaxo  dyestuffs  especially  suitable  for  making 

lakes,     tier.  Pat.  258,654.     Sec  IV. 


XIV.-IHDIA-RUBBER;  GUTTA-PERCHA. 

BrasUiensis   Mull.   Arg.  ;    Existence  of  two  stable 

form*  of in  West  Africa.     C.  M.  Brot.     Caoutchouc 

ft  Guttapercha,  1913,  10,  7291—7292. 

Two  stable  cultivated  forms  of  Hevea  Brasiliensis  appear 
to  axial  in  West  Africa  ;  they  can  be  readily  distinguished 
by  .in  anatomical  study  of  tho  base  of  the  petiolules. 
They  differ  in  vigour  of  growth  and  richness  in  latex; 
the  more  vigorous  L-  tho  pooror  in  latex.  These  qualities 
appear  to  persist  in  the  next  generation. — H.  E.  P. 

//•  i    (    BrasUisM  I   lutes  of  natural  changes   in   latex 

of .    G.    B.    Whitby.     Indiarubber   J.,    1913,    45, 

941     948. 

KKiMK.srs  made  with  fresh  latex  led  to  the  conclusion 
I  four  activities  come  into  play  when  latex  is  allowed 
to   rtand   in   the   air.     Probably   a   coagulating  enzyme 
(sock-   a*    a    [H   •  tends    to    produce    coagulation, 

which  is  rendered  difficult  by  dilation.     Anaerobic  decom- 
:tion   of   protein   oecurs   especially   in   the   parts   not 
sir.     Beveasc  (an  oxydase)  tends  to  produce 
oolourataon,  depending  on  the   acidity.     Aerobic  de- 
composition sets  in  later,  especially  at  the  surface,  giving 
alkaline  -lime  which  render!  the  liquid  milky.    These 
do  not  run  parallel.     The  presence  of  an  "  oxy- 
ild  nut  I--  detected  even  in  the  freshest  latex. 
Tin  of    beveasc    t<>    various   agencies   was 

iaUy  with  respeci  to  acid  concentration. 
i  r  which  no  coagulation  or  only  ini  omplete 
igulatioo  can  be  obtained ;    tin    i    reached    ooner  with 
id  and  doe,  not  appear  to  be  bridged  in  the 

il     E.  P. 

'  Direct       mmetric   determination    of by 

mean*  '>f  be-  v  .    •,      Qnmmi-Zeit.,   1913 

27.  1344     I 

Tit-  examined  the  method  of  brominating  rubber 

•m'-nt  with  potassium  bromide  and  bromate  in  an 

.      itiuri    of   hydrochloric   ;i<  id    (Vaubel,    this   J., 

1912  Me  finds  thai   instead  of  the  6  atom    Br  per 

H.|  found  I  absorption  appeal     to  be 

!'•'      Two  class*      of   solvent     for 

I  :    those  of  low  boiling  poii  t,  and 

I  high   boiling  point   having  a  more  penetrating 

m.     Of  these  lattei  pentacbJoro-etbanc  wa    empli 

■  l..    1913,    J'''»).     Aborrl 
ted  rubber  were  heated  for  6  hr-.  with  60  i  .c.  of  p< 

'1..  p.  ]  ■    ■  ;•__   I 

ferred  to  *  \<t)  < .-.  fU-dc  I  r  on  the    ids    of  the, 

fin»t  flank  dissolved  by  more  of  the  solvent,  the  whole  being 


then  made  up  to  100  c.c.  Chloroform  was  not  employed 
as  diluent  since  chemical  action  appears  to  occur  on  brom- 
ination.    On  tho  other  hand,  pure  pentachloro-ethane  is 

also  affected  by  bromine ;  this  can  be  avoided  by  five-fold 
dilution  with  carbon  tetrachloride  just  before  bromination. 
It  is  considered  that  the  solution  need  not  bo  filtered 
except  through  glass  wool.  Tho  bromination  is  offoctod 
by  taking  5  c.c.  of  the  filtered  rubber  solution,  diluting 
with  25  c.c.  of  carbon  tetrachloride  and  brominating  with 
an  excess  of  potassium  bromide  and  bromato  in  prosonce 
of  hydrochloric  acid.  Tho  excess  of  bromine  is  deter- 
mined by  titration  with  an  arsenious  acid  solution,  and 
final  back  titration  with  a  dilute  bromate  solution  taking 
tho  decolonisation  of  methyl  orange  as  tho  end  point. 
To  avoid  loss  of  bromine,  the  bromination  should  be  done 
in  a  flask  closed  by  a  ground-in  stopper  containing  a  funnel 
with  a  tap,  and  a  bulbed  U-tubo  containing  a  littlo 
arsenious  acid. — H.  P".  P. 

Caoutchouc;   Direct  determination  of as  lelrabromide. 

P.  W.  Hinrichson  and  E.  Kindscher.     Z.  anorg.  Chem., 
1913,  81,  70-82. 

By  brominating  in  ico-cold  (chloroform)  solution,  over- 
bromination  is  avoided  and  a  product  of  constant  com- 
position obtained.  Tho  experiments  were  carried  out 
by  allowing  0T  grm.  of  rubber,  after  extraction  with 
acetone,  to  soak  in  15  c.c.  of  chloroform,  then  adding 
bromine,  and,  after  bromination,  mixing  tho  solution 
with  3 — 4  times  its  bulk  of  benzine  (petroleum  spirit) ; 
tho  precipitated  bromide  was  liltercd  off,  washed  with 
alcohol  until  colourless,  then  with  hot  water,  and  then 
again  with  alcohol,  and  ether,  after  which  tho  bromine 
was  determined  in  a  weighed  portion  of  the  dry  product 
by  fusing  (at  a  dull  red  heat)  with  3 — 4  timos  its  weight 
of  fusion  mixture  and  proceeding  in  the  usual  manner. 
Tho  conditions  necessary  for  securing  a  product  entirely 
free  from  nitrogen  havo  not  been  worked  out,  but  tho 
proceduro  outlined,  besides  giving  a  constant  product, 
is  said  to  ensure  completo  bromination  (owing  to  the 
bromide  formed  being  immediately  soluble)  and  to  allow 
of  the  ready  separation  of  mineral  impurities,  excess 
of  bromine,  and  bromine  compounds. — F.  Sodn. 

Rubber  ;    Preliminary  note  on  a  new  method  for  the  direct 

determination   of .     L.    G.    Wesson.     J.    Ind.   Eng. 

Chem.,   1913,  5,  398. 

The  method  suggosted  consists  in  precipitating  tho 
caoutchouc  as  nitrosite  from  carbon  tetrachloride  solution, 
■  pa  ration  of  the  nitrosito  by  extraction  with  acetone, 
and  then  after  recovering  tho  nitrosito  by  precipitation  or 
evaporation,  determining  its  carbon  content,  by  com- 
bustion. Combustion  is  effected  in  a  boat  of  lead  peroxide 
and  minium  heated  by  an  external  coil  of  "  nichromo  "  wire 
and  disposed  within  a  tube  of  Jena  glass,  GO  cm.  long 
and  2\  cm.  boro,  containing  also  a  coil  of  electrically 
lu-ated  platinum  wire.  Tho  current  is  supplied  through 
two  heavy  copper  wires  coated  with  iridium,  which  am 
m  erted  through  a  hole  in  a  rubber  stopper  in  the  forward 
end  of  the  tube  ;  the  leads  for  tho  coils  rest  on  the  hooked 
ends  of  these  wires. — A.  S. 


Rubber ;     Solubility    of    sulphur    in 


H.     Loo  won. 
Gummf-Zeit.,  1913,  27,  1301—1302. 

Tin,  author   brings   forward   the  following  experimental 

evidence  in  support  of  the  view  (see  Weber,  Cumiin  Zed., 
1903,  18,  K3)  that   one  Of  the  phenomena  of  vulcani  ■''II"" 

consist  in  the  Bolution  of  the  sulphur  in  the  rubber. 
A  small  quantity  <>l  a  mixture  of  Para  rubber  with  I"  pa 
cent,    of  ,-ulphur   wan    pressed    between   a   warm   (ab 

80    ('.)   mien,  cope      lirle  and   a    cover  class,  and  healed  in 

a  hot-air  oven  at    130°— 140°C.     The  slide  w  ined 

at  intervale  under  the  microscope.  After  a  very  ihorl 
•in.'  the  sulphur  was  found  to  be  distributed  through 
the  mast  in  the  form  of  globules  of  various  rizes ;  when 
i  be  heating  wa  continued  for  20-  30  minute  the  d 
appeared  perfectly  clear  and  transparent  immediat 
aftei  removal  from  tho  oven,  but  on  cooling  it  becains 
cioudv  to  the  naked  eye.  The  turbidity  is  the  reton 
of  the  separation  of  small  globules  of  supercooled  liquid 
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sulphur,  which  crystallise  on  standing.  That  this  is  a 
case  of  ordinary  (molecular)  and  not  of  colloidal  solution 
is  shown  by  a  number  of  experimental  results,  of  which 
two  are  quoted.  (1)  If  the  slide  be  heated  for  increasing 
lengths  of  time  until  a  point  is  reached  when  the  prepara- 
tion just  remains  clear  on  first  cooling  down,  the  free 
sulphur  separates  from  the  cooled  mass  in  the  crystalline 
form,  and  not  in  liquid  drops  which  afterwards  crystallise. 
The  solubility  of  sulphur  is  higher  in  vulcanised  than  in 
un vulcanised  rubber,  and  this  is  in  agreement  with  tie 
fact  that  highly  vulcanised  rubber  (ebonite)  docs  not 
"sulphur  up"  although  containing  high  percentages  of 
free  sulphur.  (2)  If  a  fragment  of  rubber  without  sulphur, 
be  pressed  between  slide  and  cover  glass,  and  molten 
sulphur  applied  round  the  edges  of  the  latter,  so  as  to  be 
drawn  into  contact  with  the  rubber  by  capillary  action, 
and  the  preparation  then  heated  in  the  oven  for  about 
45  minutes,  the  sulphur  diffuses  into  the  rubber  for  a 
considerable  distance  in  a  manner  characteristic  of  true 
solution.  In  the  light  of  these  results  the  author  con- 
siders that  adsorption  plays  no  part  in  the  process  of 
vulcanisation,  in  which  the  three  stages  are  fusion  of 
the  sulphur,  solution  of  the  sulphur  in  the  rubber,  chemical 
combination  of  sulphur  with  rubber. — E.  W.  L. 


Rubber;      Vulcanisation    of - 


-,     and    radiant     energy. 
E.    Stern.     Gummi-Zeit.,    1913,    27,    1340. 

The  author  refers  to  a  suggestion  by  G.  Bernstein  (which 
has  formed  the  subject  matter  of  a  patent  application  ; 
see  also  following  abstract)  to  vulcanise  rubber  by 
ultraviolet  light  ;  it  is  contended  that  the  action 
would  be  purely  superficial  owing  to  the  absorption  of 
the  light  in  the  surface  layers,  but  it  is  suggosted 
that  a  moro  powerful  action  might  be  exerted  by 
Rbntgen  rays  or  by  radioactive  radiation. — H.  E.  P. 


Rubber  ;     Vulcanisation  of  ■ 


-.  II.  G.  Bernstein.  Z. 
Chem.  Ind.  Kolloide,  1913,  12,  193—196,  273—277. 
(See  also  this  J.,  1912,  1087.) 

Experiments  with  different  kinds  of  rubber  showed 
that  the  viscosity  is  diminished  by  heating,  by  mechanical 
working,  and  by  exposure  to  ultraviolet  rays,  and  that 
if  the  depolymcrisation  indicated  by  this  reduced  viscosity, 
be  carried  to  completion,  the  final  result  is  the  same 
whatever  the  agency  employed,  i.e.,  solutions  of  the 
depolymorised  rubber  of  the  samo  concentration  show 
the  same  constant  viscosity.  With  Frank  and  Marck- 
wald's  viscometer,  and  using  a  3  per  cent,  solution  of 
rubber  in  xylene,  this  final  constant  viscosity  value  is 
15".  Depolymcrisation  on  heating  takes  place  most 
rapidly  betwoon  60°  and  85°  C,  according  to  the  kind  of 
rubber,  and  these  temperature  limits  are  close  to  the 
temperature  above  which,  according  to  Spence,  vulcanisa- 
tion occurs  most  actively.  Vulcanisation  of  rubber  can 
be  effected  by  exposing  a  xylene  solution  of  rubber  and 
sulphur  to  ultraviolet  rays.  A  xylene  solution  of  a  mixture 
of  Hovea  plantation  rubber  with  C>  per  cent,  of  sulphur, 
was  allowed  to  evaporato  so  as  to  leave  a  thin  film  on  a 
transparent  quartz  plate.  This  was  covered  with  another 
quartz  plate  and  exposed  on  both  sides  for  40  mins.  at 
a  distance  of  15  cm.  to  the  rays  from  a  Herseus  lamp 
of  3  amperes  and  110  volts.  The  film  then  possessed 
the  properties  of  vulcanised  rubber  and  contained  2-56 
per  cent,  of  combined  sulphur.  Other  experiments 
showed  that  the  percentage  of  combined  sulphur  increased 
with  the  duration  of  exposure  to  the  rays.  The  deteriora- 
tion of  vulcanised  rubber  on  exposure  to  ultraviolet  ray-. 
observed  by  Henri  (this  J.,  1910,  1169),  is  considered  to 
have  been  due  chiefly  to  "  after-vulcanisation."  The 
effect  of  heat  or  exposure  to  ultraviolet  rays  on  sulphur 
alone  or  in  solution  is  to  polymerise  it,  i.e.,  to  convert 
it  into  a  colloidal,  insoluble  form.  The  author  concludes 
in  agreement  with  Axelrod  (this  J.,  1910,  34)  that  the 
vulcanisation  of  rubber  comprises  a  depolymerisation 
of  the  rubber,  followed  by  a  polymerisation  of  tho  mixture. 
If  this  polymerisation  of  tho  mixture  be  of  a  physical 
character,  it  must  be  accepted  that  it  is  due  to  the  adsorp- 
tion by  the  depolymerised  rubber  of  the  polymerised 
jnsolubje  sulphur,  and  this  would  explain  the  difficulty 


of  extracting  the  so-called  combined  sulphur.  It  is  how- 
ever not  yet  possible  to  decide  finally  between  the  chemical 
and  physical  (adsorption)  theories  of  vulcanisation. — A.  S. 

Rubber    substitutes    [factice).     W.    Vaubel.     Gummi-Zeit., 
1913,  27,   1254—1255. 

The  author  has  examined  a  number  of  samples  of  vul- 
canised oil  substitutes,  and  the  results  obtained  for  content 
of  sulphur,  chlorine  and  ash,  for  saponification  value, 
acid  value,  bromine  value,  iodine  value  calculated  from 
the  bromine  value,  iodine  value  corrected  for  the  bromine 
used  up  in  oxidising  free  sulphur,  and  iodine  value  obtained 
with  Wijs'  solution  are  tabulated.  For  purposes  of 
comparison  the  author  assumes  that  the  "  white  "  sub- 
stitutes have  been  made  from  castor  oil  and  the  "  brown  " 
from  rape  oil.  Tho  introduction  of  sulphur  and  chlorine 
appears  to  increase  the  saponification  value  to  a  greater 
extent  than  does  the  simple  combination  of  sulphur. 
In  the  case  of  two  samples  of  "  sulphide "  substitute 
there  is  a  decrease  in  the  saponification  value.  The 
iodine  values  of  the  white  substitutes  are  lower  than  those 
of  the  original  oil.  This  is  still  the  case  when  a  correction 
is  made  for  the  amount  of  chlorine  present  in  tho  substi- 
tute, indicating  that  the  sulphur  also  has  attacked  the 
double  bonds  in  the  molecule.  The  action  of  bromine 
upon  the  substitute  is  far  more  deep-seated  than  that  of 
iodine  chloride,  and  the  direct  determination  of  the 
iodine  value  appears  to  be  of  little  interest. — E.  W.  L. 


Some  problems  of  the  rubber  industry.     H.  E.  Potts.     See 
Liverpool  Section,  p.  564. 


Patents. 

Rubber    compound.     E.     von    Vargyas,    Pittsburgh,    Pa. 
U.S.  Pat.  1,061,207,  May  6,   1913. 

The  compound  consists  of  a  vulcanised  mixture  of 
(say  about  lib.)  rubber,  with  dry  granulated  cork(l/,, 
to  3,8„  oz.)  and  granulated  coal  ash  (about  l,1,,  oz.),  in 
which  the  proportion  of  rubber  should  exceed  that  of 
the  other  ingredients  together,  and  the  amount  of  cork 
bo  greater  than  that  of  tho  coal  ash. — C.  A.  M. 

Rubber  ;  Process  for  transforming  old into  a  regenerated 

substance  of  industrial  value.     If.  Carroll.     First  Addi- 
tion, dated  Jan.  30,  1912,  to  Fr.  Pat.  435,809,  Jan.  1, 
1911  (this  J.,  1912,400). 
In  place  of  the  crude  vaseline  of  the  original  patent,  crude 
or  distilled  wool  grease,  wool  grease  tar  and  pitch,  etc., 
may  be  used  for  regenerating  vulcanised   rubber   waste. 

— E.  W.  L. 


India-rubber ;      Process    of    colouring 


Farbenfabr. 

vorm.     F.    Haver  und  Co.      Fr.  Pat.  45(>..")(>7,   Nov.   13, 
1912.     Under  Int.  Conv.,  Nov.  18  and  Dee.  8,  1911. 

Rubber  and  products  resembling  rubber,  are  i  oloured  by 
mixing  them  with  certain  organic  dyes  before  vulcanisation. 
For  example,  100  parts  by  weight  of  an  ebonite  mixing 
are  mixed  with  6—8  part-  by  weight  of  Thioindigo  &  i 
R  and  vulcanised  at   170'  C,  yielding  an  ebonite  of  a 
violet-pink  shade.     Other  colours   mentioned  as  suitable 
are  Pyranthrene,   Indanthrene    Blue.  Thioindigo   Bed  B. 
lndanthrcno   Yellow  and   other   anthracene   colours,    the 
colours  described  in  Fr.  Pat.  309,612  of  L001  (this  J.,  1902, 
40)  azo  colours  such  as    Helio   Yellow  solid   8GL 
Helio  Red  solid.  Helio  Bordeaux  solid  BB.  Oi 
etc.— E.  W.  L. 

Elastic  substance*  [rtMer  substitutes];    v fad        j    — 

W.  E.  Reeser,  Amsterdam.     Eng   Pat.  25,912,  Nor.  11. 
1912.     Under  int.  Conv.,  Jan.  19,  1912. 

An  animal  or  vegetable  oil  or  fat  is  treated  with  ■  bal< 
at  the  ordinar)  or  a  moderated   high  temp  and 

the  product  (from  which  tho  halogen  hydrogen  acid 
be    removed    if    desired)    is    heated    with    sulphur, 
resulting  elastic  substance  may  then  bo  washed  with  Wl 
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Prior  to  the  treatment  with  the  halogen  the  oil  may  be 
dissolved  in  an  inert  solvent,  which  is  subsequently 
eliminated  before  the  vulcanisation.  Rubber  or  solutions 
thereof  and  the  usual  filling  materials  may  be  incorporated 
with  the  elastic  products  thus  obtained.—  C.  A.  M. 

Kbi  tie  product*  possessing  toughness  and  good  adhesive 

qualities;    Protest  for  preparing  solid from  drying 

or  semi-drying  fatty  oils.     W.MeuseL     Or.  Pat.  258,900, 
May  !>.  1912. 

A  pkyim;  or  semi-drying  oil.  especially  linseed  oil,  hemp 
I  oil  or  castor  oil.  is  heated  with  a  very  small  quantity 
of  finely  divided  /ine.  The  zinc  may  be  partly  or  com- 
pletely replaced  by  calcium  and  or  aluminium,  and  in 
tor  oil  also  by  magnesium  and  or  Ferritin 
hydrogenio  rtdactum.—  A   S. 

Elastic     materials;      Manufacture     of .     Z.     01«son, 

Hampton  Hill.  Assignor  to  Gummi  (U.S.A.)  Ltd.,  Lon- 
don.    US.   Pat.   1,061,111,  May  6,  1913. 

i  of  1911 ;  this  J.,  1913,  438.— T.  F.  B. 

Plastic  or  elastic  substance  ;    Process  for  the  production  of 

a .    J.  Stookbausen,  Crefeld,  Germany.    U.S.  Pat. 

1,061,881,  May   13,    1913. 

1        128,468  of  1911;  this  J.,  1911, 1271.— T.F.B. 


XV.-LEATHER  ;   BONE  ;   HORN  ;   GLUE. 

8aU   stains   on .     L.   L.   Lloyd.     Collegium, 

1913,  5,  188—193. 

PrjH  ES  .if  hide  were  sprayed  (1)  with  a  1  per  cent,  solution 
■  >f  mercuric  chloride  and  (2)  with  the  same  solution  con- 
Dg    10    ]ior   cent,    of   .-alt.     After   several    weeks   the 
Jir-t  thowed    little   change    while   the  second   had 

developed  a  yellow-brown  colour  owing  to  the  decom- 
j«>-ition  of  the  amphoteric  hide  substance  by  the  neutral 
salt  (tee  Procter,  this  J.,  1912,  1193;  1913,  231),  with 
formation  of  hide-acid  Bubstance  and  hide-alkali 
I  he  piece  treated  with  mercuric  chloride  gave 
practically  no  extract  while  the  other  gave  an  appreciable 
extract  of  hide  substance.  The  material  after  thorough 
wa>hirc  with  cold  water  always  contained  more  chlorino 
than  unwashed  hide,  showing  that  hide;  alkali-substance 
i-  more  soluble  than  hide  acid-siib-tance,  and  the  same  is 
the  case  with  wool.  Experiments  marie  with  salt  con- 
taining -mall  quantities  of  calcium  and  magnesium  salts 
in  j  of  mercuric  chloride  gave  practically  the  same 

.'t«  as  pure  salt  and  it  appeared  mot  probable  that 
the  chief  cause  of  damage  was  bacterial  decomposition, 
n  Isf-inir  aided  by  the  neutral  salt  reaction.     Hide 
"■'!    with    salt-    and    bacteria    developed    colours    far 
more  rapirlly  than  I  ilarly  treated  with  salts  and 

mercuric  chloride,  the  colours  varying  from  yellow-brown, 
dull  red,  rmty  blDWII,  blue  to  gray,  and  only  fading 
slightly  on  washing.  The  hide  substance  i-  deoompo  ed 
more  rapidly  by  bacteria  with  salt  containing  calcium 
mngnflshim  ait  than  with  pure  salt  and  bacteria. 
bide. alkali  ■nbstanee  being  more  sohible  in  water 
than    bide  aeid    ml  teria    growing    better   in 

alkaline  than  in  aeid  media  will  have  every  Opportunity 
for  development  with  decomposition  of  nidi  mce. 

'     I  *  *  l  _r .  829)  on  the  prevention  of 
e  of  mustard  oil  or  zinc  chloride  were 

'orifirrn'-d,    sor.-  -ia    being    fouri'l    capable    "' 

liq>  :de    if    t!<-     rnatirial    Was    thoroughly    plumped 

i,fr,r<   treatment   with  zinc  chloride.     It  sypeai     advan- 
..ray  bides  with  a   otution  of  mercuric  chloride, 
with   "T   without    th<-   addition   of  salt,    immediately   on 
arrival  .-r  I  tion  ;  if,  le  the  hide  is  already 

partially  decomposed,  'he  i  ition  due  to  the  larl 

reaction  i-   [micas  od  arid  the  mercuric  chloride  is  a]  o 

•'•nal  del  ompcx  i»  ion  i     not  pre- 

•<d.     Probably  an  organic  antisepti  organo- 

anenie  compound  would  bt  '    for 


protecting  skins  from  decomposition  and  experiments 
with  emulsions  of  organic  compounds  with  soaps  are 
leading  to  fair  results. — J).  J.  L. 


Salt  stains  in  hides  and  skins  ;   The  role  played  by  bacteria 

in   (he  production  of .     G.    Abt.     Collegium,    1913, 

5,  204—206.     (Soo  also  this  .J.,  1913,  735.) 

The  author  has  succeeded  in  isolating,  from  a  salt  stain, 
an  organism  which  plays  a  part  in  tho  formation  of 
melanins.  It  has  the  form  of  largo  rods,  staining  by 
Gram's  method,  non-motile,  easily  forming  large  spores, 
liquefying  gelatin  and  producing  acid  in  milk  and  after- 
wards digesting  the  coagulated  casein.  Cultivated  on 
peptone  jelly  the  organism  imparts  a  brown  colouration 
to  the  medium  and  forms  colonies  with  centres  of  a  brown 
colour.  If  a  precipitate  of  gelatinous  calcium  phosphate 
is  formed  at  a  point  on  the  gelatin  plate  by  dropping  upon 
it  a  drop  of  secondary  ammonium  phosphate  followed  by 
calcium  chloride,  the  region  of  the  precipitate  becomes  of 
a  much  darker  brown  colour  than  the  rest  of  the  plate. 
If  a  drop  of  ferric  chloride  solution  is  placed  in  the  plate, 
previously  coloured  by  the  organism,  the  colour  becomes 
much  darker  than  in  tho  neighbouring  parts.  The  colour 
is  produced  at  tho  expense  of  the  peptone  in  the  medium, 
for  if  en  acid  amine,  such  as  asparagine  is  substituted,  no 
colouration  is  produced.  Tyrosine,  added  to  the  amount 
of  1  mgrm.  per  c.e.  of  medium,  results  in  the  formation 
of  a  dirty  red  colour  due  to  tho  action  of  a  tyrosinase 
secreted  by  the  organism.  Tho  colour  is  analogous  to 
that  of  the  melanins  produced  by  the  oxidation  of  tyrosine 
and  is  insoluble  in  alcohol  but  soluble  in  water.  The 
mechanism  of  the  formation  of  salt  stains  is  thus  ex- 
plained. The  colouring  matter  is  produced  at  the  expense 
of  the  protoplasm  of  the  epidermal  cells  (as  it  is  not  formed 
on  pure  gelatin)  and  diffusing  through  the  skin  is  fixed, 
developing  its  maximum  colouration  in  the  precipitates 
of  calcium  phosphate  or  on  traces  of  iron  salts.  Tho 
organism  is  entirely  different  from  those,  studied  by  Becker 
(this  J.,  1912,  829)  which  wore  micro-cocci,  coloured  by  a 
substance  analogous  to  the  lipochromes  and  insoluble  in 
water. — D.  J.  L. 


Oak  bark  suspenders  ;   Determination  of  acid  in  .     F. 

Tanzcr.     Collegium,  1913,  5,  194—197. 

The  brown  colour  of  a  pine-bark  liquor  is  changed  to 
green  in  alkaline  solution  and  it  is  proposed  to  use  this 
liquor  as  indicator  for  the  titration  of  other  liquors,  the 
amount  of  alkali  required  for  tho  neutralisation  of  the  pino 
bark  liquor  being  subtracted  from  the  total  amount 
required  for  the  mixed  liquors.  About  25  c.e.  of  the  pine 
bark  liquor  are  diluted  with  750  c.e.  of  water  at  40°  C.  and 
titrated  with  AT/5  caustic  soda  until  tho  brown  colour 
changes  to  green.  Known  amounts  of  acids  added  to  the 
bark  liquor  gave  good  results  on  titration.  When  the 
colour  of  the  liquor  to  bo  titrated  is  such  as  to  mask  tho 
colour  change  of  the  indicator  tho  following  method  i 
adopted,  mangrove  being  taken  as  an  oxamplo.  30  c.e. 
of  the  mangrove  liquor  arc  mixed  with  50  c.e.  of  a  saturated 
solution  of  "  alcutin  "  and  with  the  samo  amount  of  pino 
link  liquor.  Tho  liquor  is  separated  from  tho  tannin 
precipitate  and  25  c.e.  titrated  with  N/5  caustic  roda  after 
dilution  with  750  c.e.  of  water,  allowanco  being  made  for 
the  acid  required  for  the  neutralisation  both  of  tho 
"  alcutin  "  and  of  the  pine  bark  liquor. — D.  J.  L. 

Sulphite  cellulose  liquors  in  tanning  extracts.    C.  Monnet. 

Collegium,  1913,  5,  224—225. 
At  the  last  Conference  in   London  of  the  International 

A      OCiation    of     Leather    Trades    Chemist;    it,    was    derided 

that,  the  pretence  of  a  " peeudo -tannin  "  {e.g.,  Bulphite- 

cellulose   liquor)    when   detected   in    an   extract,   Bhould   01 

mentioned  in  the  report  of  the  analysis.  The  anther 
poinl  '"it  that  Procter  ami  Hirst'.';  aniline  hydrochlorid* 
t,-  t  bat  lately  been  found  to  give  ri  e  to  erroneous  deduc- 
tions and  to  give  varying  results  in  the  hands  of  different 

observers,  and  its  indications  should  therefore  be  COO* 
firmed  by  other  reactions. — U.  J.  L. 
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Per  cent. 

loss  of 

Per  cent. 

hide 

loss 

Culture. 

substance 

after  12 

hours 

bating. 

after  18 
hours 
bating. 

Mixed  culture  of  ordinary  pigeon  manure 

bacteria  

12-57 

25-66 

Culture  of  baoteria  No.  2  in 

1  per 

cent. 

wort 

— 

1-33 

Culture  of  bacteria  No.  4  in 

1  per 

cent. 

wort 

5-6 

10-8 

Bacteria  No.  7  in  1  per  cent,  beer  wort  . . 

3-3 

Bacteria  No.  8  in  1  per  cent 

beer 

wort 

4-4 

8-4 

Since  the  chief  difference  in  the  two  solutions  was  in  their 
sugar  content,  experiments  were  mado  to  dctermino  the 
influence  of  sugar  on  the  over-bating  action  characteristic 
of  the  material.     To  the  ordinary  dung  bate  as  used  in 
the  tannery  in  4  flasks,  were  added  respectively  (1)  no  sugar, 
(2)  0-5  per  cent,  of  cane  sugar,  (3)  1  per  cent,  of  cane  sugar, 
and  (4)  0-5  per  cent,  of  dextrose.      The  hide  in  the  bate 
without  sugar  bated  rapidly  and  was  in  proper  condition 
in  24  hours  at  37°  C.,  but  from  that  time  rapidly  decom- 
posed.    The  hides  in  the  solutions  2  and  4   bated  more 
slowly  but  reached  a  soft  and  silky  condition  in  4  days,  and 
the  grain  was  in  no  way  attacked  after  3  weeks  at  37°  C. 
The  hide  in  solution  3,  after  a  few  days,  became  plump 
and  hard  owing  to  the  formation  of  acid  and  the  grain 
was  not  attacked  after  3  weeks.      From  this  it   appears 
that  a  pack  of  skins  placed  in  a  bating  liquor  to  which 
f>5  por  cent,   of  glucose   had   been  added,   could   bo   left 
without  further  attention  or  fear  of  over-bating.     A  scries 
of  tests   made  with   many  of   the    bacteria   in   the   milk 
medium   showed    that   somo    of   them    have    a  softening 
action  whilst  others  have  a  plumping  effect.     The  hide  in 
tho  ordinary  bate  was  badly  decomposed  after  thin  time, 
and   had  an    alkalino  reaction    owing   to  tho  formation  of 
aminos  and  ammonia.     Tannery  teste  made  on  calf  skin 
with  bacteria  Nos.  3,  7  and  8  grown  in  dilute  skimmed  milk 


Baling  process  ;   A  bacterial  study  of  the .     W.  Cruess 

and  F.   H.    Wilson.     J.   Amcr.   Leather   Chem.  Assoc, 
1913,  5,  180—195. 

By  means  of  plating  on  agar  bouillon,  pure  cultures  of 
ten  different  species  of  bacteria  were  obtained  from  pigeon 
manure  bate,  from  liquor  in  use  in  the  bating  tank,  and 
also  from  old  bating  liquor.  Among  them  was  a  form  very 
closely  allied  to  Bacillus  subtilis  (No.  7)  and  also  a  variety  of 
B.  coll  (No.  2).  Tho  predominating  types  had  not  the 
power  of  removing  hide  substance,  their  principal  action 
being  the  removal  of  lime.  Tests  to  ascertain  which  of  tho 
bacteria  was  the  most  promising  were  mado  in  a  medium 
prepared  from  an  infusion  of  pigeon-dung  boiled  and 
filtered  and  diluted  till  it  contained  about  1  per  cent,  of 
total  solids.  This  was  distributed  amongst  several 
flasks,  sterilised  and  inoculated  with  the  cultures.  After 
24  hours'  growth  at  37°  C.  a  small  piece  of  limed  hide 
was  put  in  each  flask.  The  pieces  bated  quickly  but  on 
continued  standing  were  rapidly  rotted,  presumably  by 
the  bacteria  in  the  hide,  as  the  latter  was  not  sterilised 
before  the  experiment.  Another  test  was  made  using  a 
series  A  four  different  media,  namely,  beer  wort  diluted  to 
1  per  cent.  Balling  (sp.  gr.  1-004),  molasses  in  dilute  solution, 
milk  diluted  to  I  per  cent.  Balling  (sp.  gr.  1004)  and  the 
boiled  and  filtered  pigeon  manure  infusion  containing  1 
per  cent,  of  solids.  The  bacteria  grew  with  the  greatest 
rapidity  in  the  milk  medium  and  tho  decomposing  action 
noticed  in  the  natural  bate  was  entirely  lacking,  also  the 
softening  effect  of  the  bate  was  all  thai,  could  be  desired. 
The  growth  in  the  wort  was  less  vigorous  than  in  the 
milk  or  pigeon  dung  but  the  absence  of  any  over-bating 
effect  on  long  standing,  was  noticeable.  Growth  in  the 
molasses  was  very  slight.  A  comparison  of  the  depleting 
action  of  natural  pigeon  dung  bate  with  that  of  pure  cultures 
of  bating  liquor  bacteria  in  1  per  cent,  beer  wort,  is  shown 
by  the  following  table  : — 


showed  that  the  skin  bated  with  the  No.  7  culture  exhibited 
the  soft  and  silky  condition  of  a  well-bated  hide  and  when 
tanned  into  leather  the  product  was  as  good  as  that  which 
had  undergone  the  usual  bating  process.  The  addition 
of  glucose  or  molasses  to  the  ordinary  bate  for  the  purpose 
of  diminishing  the  over-bating  effect  would  add  very 
little  to  its  cost. — D.  J.  L. 


Emulsified  oils  and  emulsions  in  connection  with  tanning  ; 

The    development    of   the    use    of .     U.    J.    Thuau. 

Collegium,   1913,  5,  219—224. 

Emulsions  as  used  in  the  tannery  may  be  divided  into  four 
classes.  (1)  Those  with  a  basis  of  a  sulphonatcd  fatty  acid 
particularly  sodium  sulphoricinate  ;  (2)  with  a  basis  of 
soap  alone,  or  with  other  oils  ;  (3)  with  a  basis  of  solvents 
for  oils  and  fatty  acids,  and  (4)  those  composed  of  sodium 
sulphoricinate  and  solvents  and  also  of  fatty  acids  and 
soaps.  Sulphonatcd  neats-foot  oil  forms  an  emulsion  of 
the  first  type  but  not  very  stable.  Emulsions  formed  onty 
of  a  sulphoricinate  and  an  animal  or  vegetable  oil  are 
never  stable  but  if  a  sufficient  percentage  of  mineral  oil  is 
mixed  with  them,  perfect  stability  is  obtained.  An  oil 
suitable  for  fat-liquoring  chrome  leather  and  giving  a  very 
stable  emulsion  with  water  consists  of  : — neutral  saponi- 
fiable  oil  42-2,  mineral  oil  22-8,  sulphonatcd  fatty  acids  3-9, 
water  28-0  and  ash  3-1  per  cent.,  and  is  made  by  mixing 
40  parts  of  sodium  sulphoricinate  with  50  per  cent,  of 
water,  23  parts  of  mineral  oil  and  37  parts  of  neats-foot 
oil.  Emulsions  suitable  for  dongola  or  chrome  leather  are 
made  by  mixing  sodium  sulphoricinate  and  mineral  oil 
with  colza  oil,  cod  oil  and  other  fish  oils.  Emulsions  of  the 
second  type  are  less  stable  than  the  previous  but  are  made 
more  stable  by  the  addition  of  egg-yolk.  Good  emulsions 
of  this  type  may  bo  made  by  the  admixture  of  any  oil  or 
fat,  w-ith  the  exception  of  olein,  with  the  amide  of  steaiic 
acid.  Of  the  third  type,  good  emulsions  are  made  with 
ammoniacal  soaps  in  the  presence  of  solvents.  Oleic 
acid  may  be  dissolved  in  alcohol  and  a  little  ammonia 
added  with  stirring,  water  may  then  be  added  when  a  thick 
and  consistent  mass  is  obtained  which  becomes  clear  on 
the  addition  of  water  or  oil.  A  good  fat-liquor  for  box- 
calf is  as  follows  : — Oleic  acid  26-6,  neats-foot  oil  9-8, 
ammonia  5-2,  alcohol  10-0,  and  water  48-4  per  cent.  Other 
solvents  such  as  carbon  bisulphide  and  tetrachloride, 
benzine  or  acetylene  tetrachloride  may  be  used.  Insoluble 
material  up  to  30  per  cont.  can  be  held  in  suspension  by 
such  an  emulsion.  The  fourth  class  of  emulsions  is  the 
best  and  most  stable.  An  intimate  mixture  of  carbon 
tetrachloride  and  sodium  sulphoricinate  is  solublo  in  water 
and  in  aqueous  solution  will  remove  grease  from  leather. 
Emulsions  of  many  materials  insoluble  in  water  such  as 
sulphur  may  be  made  by  dissolving  in  carbon  bisulphide 
and  adding  slowly  sodium  sulphoricinato  and  finally 
mixing  with  water.  A  perfect  emulsion  is  made  by  adding 
water  to  a  mixture  of  oleic  acid,  alcohol,  ammonia,  sodium 
sulphoricinato,  mineral  oil  and  animal  oil.  If  an  emulsion 
containing  much  water  is  required,  gum,  lichen,  glucose  or 
white  of  egg  may  be  added  to  the  water. — D.  J.  L. 


Chrome   leather;     The    analysis   of ■ 


■.  U.  J.  Thuau. 
Collegium,  1913,  5,  206—209. 
The  matter  extracted  from  chrome  leather  by  petroleum 
other  consists  of  the  frco  fata  and  sulphur;  tho  latter  is 
separated  by  dissolving  away  the  fatty  matter  by  ether  to 
which  a  littlo  alcohol  is  added  to  assist  solution  when  tho 
fat  is  solid.  Tho  alcoholic  extract  contains  the  soaps. 
(Iiromium  and  aluminium  when  present  together  in  tho 
leather  are  best  estimated  as  follows.  The  leather  ash  is 
heated  for  5  hours  in  ft  muffle  furnace  with  sodium  car- 
bonate, the  melt  is  dissolved  in  boiling  water,  filtered,  and 
ammonium    nitrate   added   in   excess   to   the   hot    solution 

until  the  evolution  of  carbon  dioxide  ceases  j  the  car- 
bonate is  thus  transformed  into  nitrate,  the  ohromets 
remains  in  solution  and  the  aluminium  i«  preoipital 
The  excess  of  ammonia  is  boiled  off  and  the  aluminium 
hydroxide  filtered  off.  Chromium  is  estimated  by  aoidifj  ■ 
ing  tho  filtrato  with  nitric  acid,  reducing  tho  ohiomats 
with  alcohol  and  precipitating  with  ammonia,— D.  J.  L- 
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Artificial  leathers  ;   Notes  on .     K.  Madru.  Collegium, 

1913,  5.  209     213. 

Leather  piece-  were  roaked  in  ooW  water  several  days 

and  then  washed  in  warm  water  until  nothing  further  was 
removed.     The   ;  ore  then  agitated  with  a  warm 

solution  of  sodium  carbonate  which  was  renewed  several 
time-  and  gradually  strengthened  to  5  per  cent.  They 
were  then  washed  again  in  warm  water,  treated  with  a 
solution  of  pancieatin  and  finally  with  a  7  per  cent,  sodium 
carbonate  solution.  The  pieces  had  then  become  slightly 
viseoaa  and  oould  l>e  resolved  into  isolated  fibres  which 
were  thin,  flexible,  and  resistant,  and  when  pressed  to- 
er  formed  a  Bupple  sheet  very  resistant  to  tension.  Bjr 
uniting  them  by  an  albuminoid  matter  which  could  be 
rendered  insoluble  by  tannin,  formaldehyde,  or  quinone 
a  reconstituted  leather  could  be  produced.  Tissues  or 
paper  when  used  as  bases  for  artificial  leather  are  usually 
impregnated  with  boiled  oils,  rubber,  gutta-percha, 
celluloid  or  viscose  which  can  be  removed  by  akohol-ether 
for  the  examination  of  the  fabric. — D.  J.  L. 


Patents. 
Leather  ;  Process  for  treating  iron  tanned 


-.  .1.  Bystron, 
Teschen,  Bohemia,  and  Karl  Baron  von  Yietinghofi, 
Berlin.     Bog.  Pat.  21,175,  Sept.  17,  1912. 

Ger.  Pat.  256,350  of  1911  ;  this  J.,  1913,  438.  A  solu- 
tion of  a  basic  alkali  salt  or  of  an  alkali  base  may  replace 
the  neutral  salt— T.  P.  B. 

//■•'•     ami  thins  ;   Process  of  hardening  and  waterproofing 
-.     K.   Hartmann,  Berlin.     Eng.  Pat,  29,997,  Dec. 
30,  1918. 

Ger.  Pat.  256,406  of  1911  ;  this  J„  1913,  438.  The 
hide  or  .-kin  may  )«■  immersed  in  a  dilute  solution  of 
formaldehydo  before  the  treatment  with  rubber. — T.  F.  B. 


'i'i  :    M'lhiA  of  manufacture  of  ■ 


-.     G.  Deuerling. 
Fr.  Pat.  451,397,  Nov.  13,  1912. 

The  liquid  gelatin  i-  cooled  slowly,  in  a  thin  layer,  on  a 
ting  drum  on  which  it  commences  to  harden.  The 
drying  ■  completed  either  on  a  belt  travelling  through  a 
drying  channel  or  on  a  drum  of  large  diameter  rotating 
rery  -lowly  and  heated  just  sufficiently  to  dry  the  gelatin 
without  ni'lting  it. — D.J.  L. 

uttnant  for  the  manufacture  of  agglomerates.     L.  Pen- 
..     Fr.  Pats.   161,522  and  451,523,  Feb.  1  \,  1912. 

(1).  ii  as  marine  algae,  Iceland    moss   and 

.  containing  gek  latin)  arc  boiled 

in  an  alkaline  solution  and  the  ngglutinanl  thui   prepared 

is  rond'T'-d  insoluble  by  treatment  with  metallic  -nlphatcs 

i!phid<->  immediately  before  pmssiiiif      {'!).  The  waste 

liquorv  from  cellulose  manufacture  may  be  mixed  with  the 

thus  pre  (tared  and  thi  endered  insoluble 

talent  with  a  mixture  of  an  alkali  Bilicate  and  lime 

D.J.L 

her ;  Process  for  treating  iron-tanned .     J.  Bystron, 

I-     hen,  and  Karl  Baron  von  Vietinghoff,  Berlin.     U.S. 
May    13,    1913. 

•of  1911  ;  tin    .]..  1913,  !>      T.  F.  B. 

Apparatus     foi  '     manufacture    of 

tdiblt     -    .'.(»'•»•  •    twappach,  Germany. 

57,   1911. 

Pal  151,997  of  1912;  preceding.     T.  F.  !',. 

ting  taut'  h'/wjr,  \fr>,m  tanneries^     Eng.   Pat.  2190. 

XIXb. 


XVI.     SOILS  ;   FERTILISERS. 


-.     J.  J.  Skinner 
linn  mi  of  Soil  , 


•  !p  an 

I     -     I  . 

"•  .    I",    1913. 

Raw  ant  Qg  10  and  14-7  per  cent. 

K,0  respectively,  and  dry  kelp  containing  19-8  per  cent. 


KoO,  were  added  to  the  soil  so  as  to  give  25—500  lb.  of 
potash  per  acre,  and  were  compared  with  potassium 
chloride  and  sulphate.  The  raw  alunite  was  not  so 
effective  as  the  potassium  salts,  but  the  ignited  sample 
was  more  effective,  the  average  increase  in  the  crop  being 
about  31  per  cent,  as  compared  with  about  25  per  cent, 
for  potassium  sulphate.  The  kelp  gave  an  increased  crop 
of  about  23  per  cent,  as  compared  with  about  22  per  cent, 
with   potassium   chloride. — J.  H.  J. 

Fertilisers  ;    Agricultural and    fish    life.     W.     J.    A. 

Butterficld.     "The   Field,"   May    17,    1913.     (See  also 
this  J.,  1912,  251.) 

The  fertilisers  wore  used  dissolved  in  or  mixed  with 
water  in  the  proportion  of  1  part  per  500  parts,  corre- 
sponding to  a  fairly  heavy  dressing  of  3  cwt.  per  acre,  on 
the  supposition  that  the  whole  of  the  dressing  is  dissolved 
out  by  a  fall  of  a  quarter-inch  of  rain  and  carried  into  a 
stream  or  pond  of  five  times  the  volumo  of  the  rainfall. 
Fertilisers  usually  applied  in  larger  or  smaller  dressings 
were  used  proportionately.  The  effect  of  these  solutions 
of  the  fertilisers  was  tried  on  gudgeon,  ae  they  had  been 
found  less  susceptible  than  most  fish  to  pollution  in  water. 


Substance. 


Strength  :  parts 

per  1000  parts 

of  water. 


Effect  o:i  gudgeon. 


Sulphate  of  ammonia 

'  »  >  » 

Calcium  cyanamide  . 

»»                » » 
Lime    

Nitrate  of  lime  .... 

Superphosphate     of 
lime  

Superphosphate      of 
lime   

Basic  slag 

Muriate  of  potash    . 

>>  it 

Sulphate  of  potash 

Kainit    

Nitrate  of  soda  .... 

_     •»  .  > 

Peruvian  guano     .  .  . 
Stable  manure,  drain- 
age from 


1 
01 

1 

0-25 

1 

01 

1 

2 


1 

4 
1 

T 

=  0-2  ammonia 


Died  in  60  minutes 

Unaffected  in  18  hour? 

Died  in  90  minute* 
„        12  hours 
,,        20  minutes 

Unaffected  in  18  hours 


Died  in  Zi  hours 


Tho  results  showed  that  there  is  no  reason  to  fear  injury 
to  fish  life  from  normal  dressings  of  calcium  nitrate, 
calcium  superphosphate,  basic  slag,  potassium  chloride, 
nn  sulphate,  kainit,  sodium  nitrate  and  guano  t<> 
land  in  the  vicinity  of  streams  as  the  gudgeon  were  un- 
affected by  18  hours'  oxposure  to  tho  solution.".  With 
lime,  except  in  small  quantity,  and  cyanamido  the  gudgem. 
were  killed  rapidly,  so  that  these  fertilisers  should  not  be 
applied  to  land  draining  immediately  into  small  fi.-h  poodl 
and  streams.  Ammonium  sulphate  and  utable  manuro 
also  caused  tho  death  of  tho  fish,  and  although  they  are 
rapidly  changed  in  tho  soil,  it  would  not  be  advisable  to 
dri   b  the  borders  of  btrcam*  with  thorn. — J.  H.  J. 


Patents. 

[Fertiliser.']     Seaweed;  Method  of  tnating .     L.  Pen- 

kal.,,   Pari  .     Fur.   Pat.  27,257,  Nov.  27,  1912.     1 
Int.  Con  v.,  Dec.  8,  1911. 
A    mamjkk   is    prepared    from   seaweed   by   drying  and 
powdering  if  and  consolidating  the  powder  into  briquettes, 
with  or  without  addition   of  other   fertilising  sub-' 
Tho  gelatinous  matter  in  tin     eaweed  ser\e,    .,     binding 
agent,  and  the  consolidation  of  the  powder  can  be  in""^ 
either  by  leaving  a  small  proportion  of  watorin  l"*"' 

or  preferably,    by  rh>solving  part  of  tho  seaweed  in  »» 
alkaline  solution  and  then  mixing  it  with  the  powder. 

— L.  E. 
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[Fertilisers.]  Sodium  bisulphate  ;    Industrial  utilisation  of 

.     L.  A.  Angibaud.     First  Addition,  dated  Oct.  It), 

1912,  to  Fr.  Pat.  339,820,  Jan.  25,  1904. 

In  addition  to  the  substances  named  in  the  chief  patent 
(this  J.,  1904,  720)  sodium  bisulphate  will  dissolve  also 
horn,  leather,  furs,  wools,  skin,  bones,  glue-residues,  etc. 

T.  D. 


Process  for  the  complete  utilisation  of  basic  phosphate  slags. 
Ger.  Pat.  258,709.     See  X. 


XVII.— SUGARS  ;  STARCHES  ;   GUMS. 

Molasses  of  the  1912 — 1913  [French  beetroot]  campaign 
compared  with  those  of  previous  years.  E.  Saillard,  A. 
Wehrung,  and  M.  Ruby.  Circ.  hebd.  syndic,  fabr. 
sucre,  France,  Suppl.  No.  1258,  May,  1913. 

A  comparison  of  the  molasses  from  French  beetroot 
factories  obtained  during  the  (a)  1912—1913,  (b)  1911  — 
1912,  and  (c)  1910—1911  campaigns  (this  J.,  1912,  740) 
gave  the  following  results,  expressed  as  percentages  of 
the  dry  substance  :  total  nitrogen,  (a)  1-69 — 2-26 ;  (b) 
2-31—3-06,  (c)  1-74—2-37  ;  albuminoid  nitrogen,  (a)  0-07— 
0-48,  (b)  0-02—0-60,  (c)  0-11—0-28  ;  amide  and  ammonia- 
cal  nitrogen,  (a)  002— 0-05,  (b)  0-06—0-14,  (c)  0-02—0-07  ; 
objectionable  nitrogen,  (a)  1-40—2-03,  (b)  1-80 — 2-57, 
(c)  1-60 — 2-13  ;  organic  matter,  i.e.,  the  difference  between 
the  total  dry  substance  and  the  sum  of  the  sucrose  and 
ash,  (a)  7-62—9-78,  (b)  10-00—11-11,  (c)  8-35—11-40. 
Other  values  for  molasses  of  the  1912 — 1913  campaign  are  : 
dry  substance  (by  desiccation),  69-18 — 83-83  ;  true  purity, 
59-9 — 71-1;  apparent  purity,  58-5—67-9;  ash,  7-62 — 
11-52;  saline  coefficient,  4-34 — 6-14;  ratio  of  ash  to 
organic  matter,  1-39—2-17;  sulphur  dioxide,  0-06—0-92; 
and  sulphuric  acid,  0-14 — 0-47  per  cent.  Determinations 
of  the  sucrose  content  by  the  double  polarisation  method, 
using  the  different  direct  readings,  showed  that  the  ordinary 
commercial  method,  employing  the  alkaline  (basic  lead 
acetate)  polarisation,  gives  too  low  results  ;  the  Andrlik 
acid  direct  reading  yields  higher  results,  and  the  authors' 
procedure  of  neutral  polarisation  indicates  the  highest 
values.  These  figures  for  the  1912 — 1913  campaign 
compared  with  those  of  previous  years,  confirm  the 
statement  already  made  (loc.  cit.)  that  the  purity  value 
alone  is  insufficient  a-;  a  means  of  judging  the  degree  of 
exhaustion  of  a  molasses,  and  that  the  saline  coefficient 
must  also  always  be  taken  into  consideration. — J.  P.  O. 

Pentoses  in  presence  of  other  sugars  ;  Determination  of  , 

by  the  spectroscope.     E.   Pinoff  and  K.   Gude.     Chcm.- 
Zeit.,  1913,  37,  621. 

A  mixture  of  25  c.c.  of  the  aqueous  solution  containing 
the  pento3es,  which  should  not  exceed  3  per  cent.,  25  c.c. 
of  hydrochloric  acid  of  sp.  gr.  1-19,  50  c.c.  of  96  per  cent, 
alcohol,  and  0-6  grm.  of  phloroglucinol,  is  heated  on  the 
water-bath  under  a  reflux  condenser  for  half  an  hour  from 
the  time  the  alcohol  starts  boiling,  then  cooled  and  25  c.c. 
introduced  into  a  Hehners  colourimeter  cylinder  (3  cm. 
internal  diam.)  and  diluted  until  one  or  two  absorption 
bands  are  only  just  visible  in  a  spectroscope.  The  degree 
of  dilution  (i.e.,  the  number  of  times  the  solution  niu-t 
ba  diluted  with  its  own  volume  of  alcohol)  +1  is  then 
multiplied  by  00237  X 4  =  0-0948  which  <;ives  the  per- 
centage of  pentoses  in  the  solution. — L.  J.  DE  W. 


Ilaiiey  ;    Polarimetric  determination  of  sucrose  in 


by 


the  method  ,,/'  Lehmann   and  Stadlinger.     E.   .1.   Sarin 
Z.  anal,  f'hem.,  1913.  52,  367—371. 

Detkkm i nations  of  the  sucrose-content  of  60  sample  of 
honey  from  different  parts  of  Ru  sia,  by  the  polarimetric 
method  of  Lehmann  and  Stadlinger  (this  .1.,  I!i(i7.  .".55). 
gave  values  ranging  from  0-17  to  9-39  per  cent.  'Hi 
resulti  were  on  the  average  only  0-28  per  cent,  higher 
than  tho  e  obtained  by  Mei- si's  gravimetric  method,  and 


in  no  case  did  the  difference  amount  to  1  per  cent.  The 
polarimetric  method  appears  therefore  to  be  sufficiently 
accurate  for  technical  purposes. — J.  H.  L. 

Starch  pseudo-crystals  and  dextrose  crystals.  G.  MalQtano 
and  A.  Moschkoff.  Comptes  rend.,  1913,  156,  1412— 
1415. 

The  authors  discuss  the  question  as  to  whether  the 
particles  which  separate  out  from  a  solution  of  starch  on 
cooling  are  actually  crystals.  These  particles  do  not 
exhibit  any  definite  crystalline  structure,  unlike  dextrose 
crystals,  do  not  pjlarise  light,  and  their  properties  agree 
with  th  -  assumption  tint  th  -y  are  composed  of  a  flocculent 
deposit  of  starch. — W.  P.  S. 

Diavtatic     degradation     of     starch.     Biltz.     See     XVIII. 

Patents. 

Sugar,  syrup,  or  the  like  ;  Process  for  filtering ,  applic- 
able also  to  other  substances  in  liquid  or  viscous  state. 
F.  E.  Finzel,  New  Maiden,  Surrey.  Eng.  Pat.  8106, 
Oct.    3,    1912. 

The  apparatus  consists  of  a  number  of  receptacles  having 
a  perforated  faLse  bottom  or  two  perforated  plates  with  a 
layer  of  filtering  material  between  them.  The  filtering 
material  consists  of  grain-husks  (r.g.,  oat-husks),  broken 
reeds  or  reed-shavings,  vegetable  or  other  fibres,  etc.  The 
receptacles  are  first  charged  with  boiling  water  up  to  the 
lower  surface  of  the  false  bottom  ;  a  certain  amount  of 
the  filtering  material  is  boiled  with  water  and  mixed  with 
the  liquor  to  be  filtered  ;  the  mixture  is  heated  to  a  suit- 
able temperature  and  run  into  the  receptacles.  The 
perforated  bottoms  of  the  latter,  in  conjunction  with  the 
boiling  water,  then  form  a  barrier  to  the  immediate  escape 
of  the  dirty  liquor,  so  that  time  is  afforded  for  the  husks 
or  other  material  to  form  a  filtering  layer  upon  the  per- 
forated bottom. — J.  F.  !'.. 

Molasses  ;    Process  for  purifying  ,  and  the  application 

of  the  product  to  the  preparation  of  chocolate  paste.  M.  F. 
Hahn.  Fr.  Pat.  451.352.  Sept,  23,  1912.  Under  Int. 
Con  v.,  Sept,  4.   1912. 

The  molasses,  diluted  with  water,  is  heated  for  several 
hours  at  70°  C.  with  porous  material,  such  as  diatomaceous 
earth,  in  the  proportion  2:1.  The  offensive  odour  and 
flavour  of  the  molasses  are  thereby  removed,  and  the  pro- 
duct after  filtration  and  concentration  is  suitable  for 
human  consumption.  The  purified  molasses,  intimately 
mixed  with  cocoa,  may  he  used  in  the  preparation  of 
chocolate  paste. — J.  H.  L. 

Sugar  ;    Process  for  purifying  and  decolorising  .      M. 

Barrios  v  Carballeda,  .Mexico  City.  Eng.  Pat.  18,481, 
Aug.   12,'  1912. 

See  Fr.  Pat,  447,206  of  1912  ;   this  J..  1913.  24S.-T.  F.  P.. 
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Sin nh  :    Diastolic  degradation  of 


W.    hilt/.      Her.. 


1913,  46,  1532     1536. 

A  quantity  of  potato  starch  paste  was  treated  with 
malt  extract  at  a  tempcrat  ore  of  56  <'..  the  course  "t 
Baccharification  being  observed  by  means  of  the  iodine 
reaction.  Portions  of  the  conversion  product  wen  with- 
drawn at  interval-,  the  dextrin-  were  separated  from  c.o  b 
portion  by  repeated  precipitation  with  alcohol,  and  the 
average  molecular  weigh!  of  each  dextrin  preparation  was 
determined  by  \i  co  itj  tni  i  urements.  The  experiments 
how  that  tie'  formation  of  erythrodextriru  and  of  a,  hi 
dextrin-  represent  intermedial  taget  in  the  diastatic 
bydrolyai  oJ  Btarch.  The  rat.-  of  accharification  of 
the  amylodextrirj  •  iter  than   that   of  th.-  erythro 

dextrin*  which  in  it-   turn  i-   greatei    than  tint   ol  the 
achroodextruw.     The  average  molecular  weight*  ol  I 
three  group    of  sub  I  inci  -  were  found  t<>  1  ■   over  10 
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0200 — 7000,  and  3700.  respectively,  from  which  it  may  be 
concluded  that  achroodextrins  of  much  nigher  molecular 
weight  than  achroodextrins  1.  and  11.  (molecular  weights 
1800  and  1200  respectively)  were  present  in  the  reaction- 
product.  The  experiments  explain  Philoche's  observation 
that  the  rate  oJ  Baccharificatiori  of  Btarch  by  amylase 
decreet  es  at  first  and  then  remains  constant  until  more 
than  90  per  cent,  of  the  Btarch  has  been  transformed  (this 
•I.,  1008.  701);  the  rate  decreases  whikt  amylo-  and 
erythrodextrina  are  still  present  and  becomes  constant 
when  only  achroodextrins  remain  to  be  saccharified. — L.  K, 

Yeast  fermentation  without  sugar.  XI.  Further  study  of 
carboxyUue.  C  Neaberg  and  P.  Rosenthal.  Biochem. 
/..■its..  1913,  51,  12S — 142.  (See  ako  this  J.,  1911,  1170  ; 
1013.  102.) 

Cakboxyi  w:.  the  enzyme  of  yeast  which  ferments  pyruvic 
acid  (this  J.,  1911,  1179),  appears  to  l>c  more  stable  than 
zymase.  Living  or  dried  yeast  decomposes  potassium 
pyruvate,  or  mixtures  of  pyruvic  acid  with  arsenites  or 
ixjrates  (""  buffer  salts  '").  even  in  presence  of  chloroform, 
whereas  this  antiseptic  arrests  the  fermentation  of  sugar, 
i.e.,  zymase  action.  The  fermentation  of  pyruvic  acid 
by  yeast  maceration  juice  proceeds  much  more  readily 
than  that  of  sugar.  Moreover,  the  power  of  fermenting 
sugar  i.s  lost  if  maceration  juice  is  Btored  for  several  days, 
or  heated  for  a  short  time  at  40°- — 50°  C,  or  dialysed  for 
ral  days  again- 1  water,  whereas  in  all  these  eases 
the  juice  retains  it--  power  of  fermenting  pyruvic  acid.  If, 
a^  the  author-  BUggest,  the  carbon  dioxide  formed  during 
alcoholic  fermentation  is  produced  by  the  action  of  car- 
boxylase on  pyruvic  acid  (this  J.,  1913,  102),  the  facts 
mentioned  above  show  that  this  phase  of  the  fermentation 
process  can  proceed  under  conditions  which  exclude  one  or 
all  of  the  earlier  pha.-es. — J.  H.  L. 

tkue;  Action  of  hydrochloric  acid  and  ammonia  gases 

on .      V.     T.    Panzer.     Z.    physiol.    (hem.,    1913, 

85,  97-111. 

Dried  diastase,  saturated  with  hydrochloric  acid,  loses 
its  hydrolytic  power  (this  •'.,  1913,  41).  When  subse- 
quently exposed  to  a  current  of  dry  ammonia,  it  absorbs 

from  1  to  4  ]kt  cent,  of  tin-  latter  (reckoned  on  the  weight 

of  diastase)  in  excess  of  the  amount  required  to  neutralise 
tin-  hydrochloric  acid  present  (cp.  this  J.,  1913.  -111).  At 
tbi-  tame  time  the  enayme  recovers  its  hydrolytic  power 
partially  and  in  some  cases  practically  completely. — J.  H.  L. 


//  ,  '■<•  properties  of 


A.  J.   Brown  and 


I).  (  lnbb.     .1.  Int.  Brew.,  1913,  19,  261—284. 

Fkom  experiments  described  the  authors  conclude  that  the 
antiseptic  properties  of  different  sample  of  bops  may  be 
rminea  comparatively  by  the  method  previously 
ribed  (tin  -J..  1911,  102)  with  a  fair  approach  to 
accuracy,  -o  long  a-  the  determination-  are  made  under 
precisely  rimilat  conditions,  e.^.,  at  or  about  the  same  time, 

Ufring   the   same   culture    medium    and,   as    far    :i  -    possible, 

cultures  of  Bacterium  X.  (the  test  organism)  of  the  same 
aid  vigour.  The  duration  of  the  teste  hould  be  2t  or 
4-s  hour-,  preferably  the  latter.  The  antiseptic  power  of 
hops  thus  determined  is  not  directly  proportional  to  their 
content  of  -ott  resins,  'lie-  aqueous  extract  obtained, 
■  tin    about    .;    of   the    total    water-soluble  antiseptic 

material  of  the  hops,  apparently  in  a  state  of  true  solution, 
whereas    they   (out. tin    only  a  i  mall   proportion    (about     I ) 

of  the  soft  n  'ilei  antiseptic  power  of  hops  is  not, 

diminished  by  removal  of  the  hop-oil    bj    team   di  (illa- 
tion.    One  of  the  most  common  di  ea  e  producing  oi 

of  beer,  8accharobaciHu  anus  (van  Laer),  is 

influenced  by  hop  extract  in  ;i  very  similar  manner  to  the 

organism    Bacterium    X.      The   Inhibitivi  m   of 

the  anti  eptk  matter  iri  hop    i    mucb  rtronger,  weight  for 

■f,t,  than  that  of  carbolic  acid,  salicylic  acid,  or  pol 

ium   rnctabi-ulphite.       Both    the    a-  and    jj-bittei    acids    of 

resin  inhibit  tl,e  growth  of  Bacterium  A.,  the  a  acid 
about  four  times  as  strong];  a  the  £-acid  The  bacterium 
can  !*•  rendered  more  re  i  '  url  toward  hop  bj  continued 
culture  in   hopped    media.— J.  H.  I. 


Wines  ;   The  organism  causing  bitterness  ("  amcrtume  ")   in 

,  and  its  behaviour  with  potassium  hydrogen  tartrate. 

E.  Voisonet.     Comptes  rend.,  1913,  156",  1410—1412. 

The  Bacillus  amaracrylus,  the  organism  which  causes  wino 
to  become  bitter  (sir  tiiis  .1.,  1910,  1120),  docs  not  cause 
a  diminution  in  the  quantity  of  tartaric  acid  or  its  salts 
which  may  be  present  in  a  wine  containing  the  bacillus, 
although  the  sugars  and  glycerol  are  decreased  considerably. 

— W.  P.  S. 

Valuation  of  malt  extracts  [for  use  in  the  textile  industry], 
Dreapor.     See  VI. 


Patents. 


Brewing  ;    Impts.   in .     M.  Hessberg,  London.     Eng. 

Pat,    29.143,    Dee.    18,    1912.     Addition   to   Eng.    Pat. 
13,721,  June  12.  1912  (this  J.,  1912,  1091). 

The  re-mashing  of  the  cooler  residua  with  the  succeeding 
brew  is  effected  either  in  the  mash  tun,  the  underbade, 
or  the  copper.  Or  again,  the  cooler  residue  is  boiled  with 
water  or  with  the  wort,  either  in  an  open  vessel  or  under 
pressure,  and  added  to  a  succeeding  brew. — L.  E. 

Milk  [beer,  wine,  cider,  etc.]  ;  Process  for  the  sterilisation  of 
- ■.  V.  Henri,  A.  Helbronner,  and  M.  von  Reckling- 
hausen. First  Addition,  dated  Feb.  2,  1912,  to  Fr.  Pat. 
442,807,  June  28,  1911  (this  J.,  1912,  1004). 

The  process  described  originally  (loc.  cit.)  may  be  applied 
to  liquids  other  than  milk,  for  instance,  to  beer,  wine,  cider, 
etc.  The  temperature  during  the  preliminary  heating 
should  be  between  55°  and  60°  C,  as  this  is  sufficient  to 
destroy  any  yeasts  whic  h  may  be  present. — W.  P.  S. 


Yeast;     Process  for   improving ,     Diamalt-Akt.-Ges. 

Fr.   Pat.  450,988,  Nov.   25,   1912.     Under  Int.  Conv., 
Dec.  13,  1911. 

The  moist  yeast  is  mixed  with  per-salts,  preferably  with 
those  possessing  an  alkaline  reaction,  as  sodium  per- 
carbonate. — J.  H.  L. 

Ethi/l    alcohol    [from    cellnlosic    materials];     Manufacture 
of .     L.  Spassky.     Fr.  Pat.  451,268,  Feb.  9,  1912. 

Peat,  sawdust,  straw,  moss  or  other  cellular  tissue  is 
heated  for  3  hours  under  5 — 6  atm.  pressure  with  a  5  per 
cent,  solution  of  calcium  bisulphite.  The  solution  is 
drawn  off  from  the  residue  of  cellulose,  mixed  with  a  10  per 
cent,  solution  of  sulphuric  or  hydrochloric  acid,  separated 
from  the  precipitated  lignin,  and  returned  to  the  cellulose 
in  the  autoclave.  The  mixture  is  then  treated  with  a 
9*25  per  cent,  solution  of  hydrofluoric  acid  and  heated  at 
140°  C  until  saccharified.  The  mineral  acids  are  subse- 
quently removed  by  a  current  of  air  under  2 — 3  atm. 
pressure,  and  absorbed  in  milk  of  lime  or  an  aqueous 
suspension  of  chalk.  The  glucose,  after  neutralisation 
with  soda  if  necessary,  is  fermented  and  the  alcohol 
separated  by  distillation. — J.  H.  L. 

Yeasts  and  an  accelerating  mixture  ;    Apparatus  for  the 

miii mi'    in    predetermined   proportions   of .     J.   A. 

Stevenson,  Acton.     U.S.  Pat.  1,000,143,  April  29,  1913. 

Eng.  Pat.  989  of  1912;  this  J.,  1913,  208.— T.  P.  0. 


XIXa— FOODS. 

Cocoa  ;     /,'iiinnl      on   the.   preparation  of  ■ 


-.     E.  Perrot. 
Comptes     rend.,      1913,     156,     1394—1390. 

Tin.  ii  nil  method  of  preparing  cocoa  can  be  modified 
advantageousl]  bj  tn  liing  the  beans  with  a  1  per  cent. 
solution  (jf  sodium  carbonate  ami  linn  removing  the  pulp 
ue  chanically  after  the  beam  have  been  subjected  to  heat 
in  tie-  presence  of  moisture.  It  is  also  recommended  that 
plantation  cocoa  should  be  sterilised  by  means  ol  steam 
and  then  dried  in  order  to  obtain  a  more  uniform  product 

from  oie    an. I  tie-     ;i  me  plant  at  ion. — W.  P.  S. 
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Patents. 

Grain  and  other  granular  and  pulverulent  substances  ; 
Apparatus  for  drying  or  conditioning  ■ — — .  J.  W.  Gibbs, 
Liverpool.     Eng.  Pat.  9301,  April  19,  1912. 

The  grain  is  passed  through  inclined  rotating  cylinders, 
inside  each  of  which  is  a  concentric  perforated  tube. 
A  current  of  air  is  admitted  to  the  tubes  and,  after  passing 
through  the  cylinder,  escapes  through  openings  at  the 
higher  end  of  the  latter.  Means  are  provided  for  stirring 
the  contents  of  the  cylinders  and  for  delivering  the  grain 
circumferentially  after  it  has  been  dried. — W.  P.  S. 

Cereal  middlings  for  baking  purposes  ;  Method  of  conserving 

.     T.  Schliiter,  Berlin.     Eng.  Pat.  19,532,  Aug.  26, 

1912. 

A  portion  of  the  middlings,  amounting  to  about  one-tbird 
of  the  whole,  is  made  into  a  paste  which  is  then  heated 
to  a  high  temperature,  dried,  ground,  and  mixed  with  the 
remaining  portion  of  the  middlings.  The  moisture  content 
is  thus  reduced  to  such  an  extent  that  fermentation  does 
not  take  place. — W.  P.  S. 

Tea  ;  Process  for  the  adjustment  of  the  relative  quantities 
of  caffeine  and  tannin  in  the  manufacture  of  — — ■.  W.  T. 
Bell,  Lincoln,  S.  A.  Vasey,  London,  and  W.  M.  Stead- 
man,  Lincoln.     Eng.  Pat.  10,471,  May  2,  1912. 

The  tea  is  treated  with  a  quantity  of  caffeine  or  tannin, 
respectively,  so  that  it  shall  contain  caffeine  and  tannin 
in  the  proportions  1 :  3.  The  addition  is  made  by  atomis- 
ing solutions  of  the  substances  into  the  air  currents  during 
the  drying  process  or  by  bringing  the  solutions  into 
intimate  contact  with  the  tea  during  the  fermentation  or 
rolling  processes. — -W.  P.  S. 

Soup  or  broth-like  substances  or  liquids  ;  Production  of . 

G.  Braun,  Munich,  and  Andernacher  Dorrgemuse  und 
Conservenfabrik  Luithlen  und  Neumann,  Andernach 
a/R.,  Germany.     Eng.  Pat.  22,052,  Sept.  27,  1912. 

Albumin  or  casein  is  hydrolysed  completely  by  heating  it 
with  a  mixture  of  sulphuric  and  hydrochloric  acids,  the 
sulphuric  acid  is  then  eliminated  by  the  addition  of  a  salt 
such  as  barium  chloride,  and  the  hydrochloric  acid  is 
neutralised  by  the  addition  of  sodium  carbonate.  The 
liquid  is  then  filtered.— W.  P.  S. 

Albumins ;  Method  of  restoring  coagulated  —  to  the 
original  state.  A.  H.  Rasche,  Charlottenburg,  Germany. 
Eng.  Pat.  28,013,  Dec.  12,  1912. 

Coagulated  albumin  is  emulsified  with  a  liquid  such  as 
oil  or  water,  or  a  mixture  of  the  same,  the  emulsion  is 
heated,  charged  with  a  gas  such  as  carbon  dioxide  or  air 
under  a  pressure  of  about  6  atmospheres,  and  then 
atomised  while  still  hot  and  under  pressure.  In  the  case 
of  heated  milk,  and  other  liquids,  the  addition  of  water 
or  oil  is  unnecessary. — W.  P.  S. 

Coffee  substitute  or  cereal  coffee  and  the  process  of  preparing 

the  same.     J.  L.  Kellogg,  Assignor  to  Kellogg  Toasted 

Corn  Flake  Co.,  Battle  Creek,  Mich.     U.S.  Pat.  1,059,471, 

April  22,  1913. 

Starch  or  starchy  material  is  mixed  with  about  GO  per 

cent,  of  its  weight  of  a  thick  syrup  of  40°  B.  (sp.  gr.  1-383), 

and  the  mixture  is  heated  in  a  closed  retort  to  250° — 300J 

for  from  I  to  5  hours.     The  retort  is  then  opened  to  permit 

the  rapid  evaporation  of  the  moisture,  and  the  remaining 

masB  is  broken  into  fragments,  which  are  roasted,  and 

ground  to  a  powder. — VV.  P.  S. 

Peptonised  vegetable  and  animal  extract.     N.   Sulzberger, 

New    York.     U.S.    Pat.    1,060,296,    April    29,    1913. 
A  bouillon  is  prepared  by  mixing  peptonised  animal  and 
vegetable  albumin,  freed  from  maltose  formed  dining  the 
peptonisation,  with  fat,  salt,  and  spices. — VV.  P.  S. 

Citrus  fruit ;   Artificially  colouring .     L.  B.  Williams, 

Lemon  Grove,  Cal.  U.S.  Pat.  1,061,253,  May  6,  1913. 
The  citrus  fruit  is  subjected  to  the  action  of  acrolein  under 
pressure  and  in  absence  of  moisture  ;  or  the  mature  fruil 
is   subjected    to   the    fumes   from   an    explosion    engine. 

—J.  H.  J. 


J.  Boyce,  Chicago, 


Edible  compound  ;  Producing  an  — 

111.,  Assignor  to  American  Cotton  Oil  CoJ  New  York! 
U.S.  Pat.  1,061,254,  May  6,  1913. 

An  unsaturated  oil  or  fat  is  refined  and  subjected  to  the 
action  of  hydrogen  in  the  presence  of  a  catalyst  ;  the 
action  is  arrested  when  the  desired  amount  of  the  hydro- 
geniscd  fat  has  been  produced.  The  product  is  a  mixture 
of  the  original  fat  with  the  synthesised  stearin  and  has  the 
consistence  of  lard. — J.  H.  J. 

Alimentary   product    resembling    milk ;     Process   for    the 

manufacture  of  an from  soya  beans  and  other  simitar 

vegetable    substances.     P.     Gossel.     Fr.     Pat.    451,447, 
Dec.  2,  1912.     Under  Int.  Conv.,  Dec.  4,  1911. 

Ten  kilos,  of  ground  soya  beans,  sesame  seeds,  or  the  like, 
are  mixed  with  100  litres  of  water,  5  grins,  of  sodium  or 
potassium  phosphate  are  added,  and  the  mixture  is  heated 
nearly  to  boiling  for  a  short  time.  After  being  cooled 
slightly,  the  liquid  is  filtered  under  pressure,  emulsified 
with  2-4  kilos,  of  lactose,  a  small  quantity  of  sodium 
chloride,  60  grms.  of  sodium  carbonate,  and  2  kilos,  of 
sesame  oil  or  the  like,  and  the  emulsion  diluted  with 
water  to  100  litres.  The  resulting  liquid  may  be  sterilised, 
concentrated,  or  dried  to  a  powder.- — VV.  P.  S. 

Drying  milk  and  other  substances  ;  Processes  and  apparatus 

for .     J.  Mclntyre,  Jersey  City,  and  VV.  de  Shetley, 

New  York.     Eng.  Pat.  12,599,  May  28,  1912. 

See  U.S.  Pats.  1,026,756  and  1,020,757  of  1912;  this  J., 
1912,  600.— T.  F.  B. 

Alimentary    [milk]   products;     Manufacture    of .     P. 

Midler,  Frankfort,  Assignor  to  H.  Finkelstein  and  L.  F. 
Meyer,  Berlin.     U.S.  Pat.  1,061,488,  May  13,  1913. 

See  Fr.  Pat.  412,256  of  1910  ;  this  J.,  1910,  1031.—  T.  F.  B. 

Baking -powder.      VV.    Klapproth,    Ober-Ingelheim,    Ger- 
many.    U.S.     Pat.     1,061,183,     May     6,     1913. 

See  Eng.  Pat.  10,122  of  1912  ;  this  J.,  1912,  657.— T.  F.  B. 

Purifying  molasses  and  application  of  the  product  to  the 
preparation  of  chocolate  paste.  Fr.  Pat.  451,352.  See 
XVII. 


XIXb. -WATER    PURIFICATION  ; 
SANITATION. 

Nitrous  acid  [in  waters]  in  presence  of  ft  trie  saUa  ;  Detection 
of .     P.   Artmann.     Chem.-Zeit.,    1!M3,  37,   501. 

The  disturbing  influence  of  ferric  salts  on  the  iodide  test 
for  nitrites  is  overcome  by  adding  Bodiura  phosphate  before 
acidifying.  8  grms.  of  pure  crystallised  -odium  pho-phate 
are  dissolved  in  1U0  c.c.  of  the  water  to  be  examined,  0-2 
grm.  of  potassium  iodide  is  added,  and  the  mixture  shaken 
until  only  a  slight  turbidity  (due  to  ferric  phosphal  i 
remains;  it  is  then  acidified  with  5  c.c.  <>f  4.V  sulphuric 
acid,  and  2  c.c.  of  starch  solution  (zinc  iodide-starch  is  quite 
suitable)  are  added.  With  0-3  mgrm.  of  nit  ions  anhydride, 
a  blue  colour  appears  at  once,  and,  in  the  presence  of  ferric 
salts  in  sufficient  quantity,  even  smaller  amounts  maj  be 
detected. — F.  Sodx. 


Disinfectants;    Bacterial  testing  of- 


.      Q    T.    Kin.-/.  It 

and  li.  C  VV Icock.     Analyst)  1913.  38,  L90     200. 

Tiik  results  of  the  testing  of  a  large  number  of  substances 
used  as  disinfectants  or  antiseptics  by  the  RideaJ  Walker 
nethod  are  tabulated.     They  confirm  the  previous  eon- 
elusion  of  the  authors  (this  J.,  L910,   L082)  that  this  I 
while  serviceable  for  comparing  the  germicidal  valu. 
coal-tar  disinfectants   under  the  specified   condition! 
useless   for  determining   the  real   disinfectant   value 
these  and  other   preparations   for   practical   application. 
In  discussion  S.  Rideal  Btated  that  at   the  rocenl    li 
national  Congress  of  Applied  Chemistry,  Washington  and 
\e\N  York,  1912,  an  international  committx  e  wtm  appointed 
to  define  a    iinple  bacteria  to  t  foi  the  control  >•(  disin* 
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[June  10,  1918. 


.  but  ho  agreed  with  the  authors  that  it  would  bo 

y  t«>  take  into  consideration  also  the  oxidising 

power  of  the  disinfectant*  i.>..  not  only  the  bactericidal 

effect   but   also  the  effect   on  the  environment    of    the 

ism. — A    S 

Uridation    of    thiosulphatcs   on   bacterial    filters.      W.    T. 
Lockett.     Set   Manchester  Section,  p.  573. 

Patents. 

■  liquors  [from  tanneries]  ;   Method  of  and  apparatus 

for  IruUiiig .     J.    I'orster,    Warrington.      Km_r.    Pat. 

2190,   .May    I.    lull'. 

The  time  liquor  is  led  into  a  lank  placed  over  a  boiler  flue, 
where  it  passes  through  a  coarse  ami  a  tine  screen  and 
OVOJ  and  down  a  vortical  battle  into  a  second  similar  tank, 

over  the  floe,  provided  with  finer  screens.  The  tan-pit 
liquors  are  treated  separately  in  the  same  manner,  and 
then  mixed  with  the  clarified  lime  liquor  and  evaporated 
in  a  tubular  boiler,  or  in  tanks  along  the  side  walls  of  the 
boiler  setting.  These  tanks  aro  connected  bj  transverse 
pipe<  passing  under  the  boiler,  and  by  upright  pipes  leading 
from  the  transverse  pipes  to  the  top  of  the  tank-.  In  this 
manner  a  good  circulation  i-  ensured  while  the  liquids  are 

orated  to  dryness.— -J.  H.  J. 

igt  :    Treatment  of for  utilisation   as  combustible 

uuierkd  mud  as  manure.    L.  Penkala.     Fr.  Pat.  451,524, 

.    14.    ] t»  1 2. 

The  materials,  which  are  first  ground,  dried  and  ■-terilised, 

eparated  by  sifting  into  ligneous  material  and  powder. 

which  are  agglomerated  separately  for  use  respectively  as 

combustible    materia]    and    St     manure.     The    former    is 

■  1    into    combustible    briquettes    by    means   of 

■  if  the  in  oluble  agghrtinante  described  in  Fr.  Pats. 
451,522  and  451,523,  Feb.  14.  1912  (see  page  618).  The 
powder  aerated  by  means  of  a  vegetable  prepara- 
tion, le  gelatin,  which  is  not  rendered 
insoluble,  vs.th  the  object  of  making  compres>od  manure. 

— B.  N. 

dudge ;  Treatment  oj ■ .     M.  F.  Purcell,  Preston, 

.1.    II.    Ryan,    Dublin,   and   ('.   .!.    Polglase,   Falmouth. 

.'s.   1912. 

-  subjected  to  destructive  distillation  in  a 

producer  to  which  air  ami  steam  are  introduced.     The  air 

1  to  ;>  higher  temperature  than  tin-  steam  before 

being  admitted  to  tin-   producer  by  passing  it  through 

din  i  t  he  condensers  for  t  he  ener- 

I  in  the  producer.     These       •     ire  conducted   through 

n  er  and  scrubbers  and  then  collected  in  a 

holder.    -\V.  : 

ng  liquids   -n   bottles  or  lilrt    receptacles;    Method 

of and  apparatus  Hurt  for.     L.  Qiommi,  .Milan.  Italy. 

En  '12.  April  28,  1912. 

Tut  bottles  arc  heated  to  a  -  uitable  temperature  in  a  cloeod 

bi  ;ic  provided  for  ii  I  he  pre  jure 

in  the  chamber  I   it  corresponds  with  that  in  the 

I.     W.  I*.  S. 

/  water  for  /■im,  Method  and  apparatus  for 

II.    X.    Ilillm;ui,    London.     Eng.    Pat. 
106,   Dee.  8,  1912. 

The  w.tt<r  i-  allowed  to  How  over  a  weir  of  aluminium  and 
-<■•  iti  *].<•  form  of  :i  thin  i  r  a  ■  loping    heet 

'iinifiiun  .  flal  -urf."  «.      \\'.  P.  S. 

Water,     Apparalu*    for    purifying  C.    B.    I'miall, 

I).''.  '  U.S.  Pat.  I  "■  6    1913. 

.  h  the  apparatus  in  a  gi 
of  ,i  purifying  n 
•  'I   bj   nv  .n    ol  ilstor  and   valves 

worked  by  toe  main  flow  of  water  and  in  proportion  to  it. 
A    ■_  uitli    a    pipe    connection,    containii 

o  proi  m1'  d.  and  by  m<  an    ol  an 
imp,  worked  by  the  main  pomp,  ■  i r i < I  an  air 

•  '.i    nid  the  <b  ch 
from  i  v  pump,  r.  quantity  of  ( 

r  m  proportion  to  it    low.     J.  II  J. 


Water    purification;     Process   for    thermal 


H.    F. 


Bodges,  Philadelphia,  Pa.  U.S.  Pat.  1,060,901,  May  6, 
1913. 

Tn  i:  water  passes  down  a  central  cylinder  of  small  diameter 
where  it  is  heated  by  steam  and  the  gas  given  off  is  removed 
automatically.  It  then  passes  up  through  a  wide  sur- 
rounding tank  where  the  precipitate  settles  out  into  a 
conical  bottom  from  which  it  is  removed.  Tho  water  may 
be  heated  at  a  low  temperature  and  pressuro  in  the  first 
part  of  the  process  to  precipitate  tho  carbonates  and  at  a 
higher  temperature  and  pressure  afterwards  to  precipitate 
the  sulphates,  and  then  the  temperature  and  pressure 
redui  ed  automatically  by  evaporation  in  a  closed  chamber 
from  which  the  purified  water  is  drawn  oft"  and  the  surplus 
steam  returned  for  use  in  the  first  part-  of  the  process. 

—J.  H.  J. 

Water;    Apparatus  for  the  sterilisation  of by  means 

of  mercury  lamps  emitting  ultra-violet  and  other  rays. 
P.  G.  Triquct.  First  Addition,  dated  Jan.  26,  1912,  to 
Fr.  Pat.  449,713,  Dec.  30,  1911  (this  J.,  1913,  504). 

The  mercury-vapour  lamps  are  arranged  in  horizontal  tiers 
in  a  vertical  cylinder  through  which  the  water  pas.-es 
upwards.  One  end  of  the  lamp  carrier  is,  in  each  ca-e, 
attached  to  a  central  rod  in  the  cylinder  whilst  the  other 
end  is  fixed  to  a  handle  which  passes  through  a  stuffing- 
box  in  the  wall  of  the  cylinder. —  W.  P.  S. 


Water ;  Process  for  the,  purification  of  - 


.  T.  Goldschmidt, 
Akt.-Oes.  Fr.  Pat.  450T520,  Oct.  19,  1912.  Under  Int. 
Con  v.,  Jan.    15,    1912. 

The  water  is  treated  with  calcium  hypochlorite  or  other 
hypochlorites  or  substances  of  which  chlorine  is  the  active 
constituent,  and  is  then  brought  into  contact  with  finely- 
divided  tin  or  aluminium  mixed  with  large  quantities  of 
sand.  — W.  P.  S. 


Water  ;   Process  for  the  purification  of 


G.  Lambert. 


Fr.  Pat,  450,581,  Sept.  14, 1912. 

The  water  is  treated  with  permanganate  (about  3  grms. 
per  cb.  m.).  and  after  1  hour,  the  excess  of  permanganate  is 
destroyed  by  passing  the  water  through  a  filter  consisting 
of  pieces  of  iron,  and  then  filtering  it  through  sand. 

— W.  P.  S. 

Liquids  [  water] ;   Process  and  apparatus  for  the  purification 

of .     <;.    II.    Praser.     Fr.    Pat.   451,215,   Nov.   30, 

1912. 

See  U.S.  Pat.  1,045,830  of  1912  ;  this  J.,  1913,  105.  An 
apparatus  for  carrying  out  the  process  consists  of  a 
I  l-shaped  vessel,  having  one  limb  taller!  ban  t  he  other.  The 
filtering  material  (sand)  is  fed  continuously  to,  and  the 
filtered  water  discharged  from,  the  taller  limb,  and 
tli-  raw  water  led  into,  and  the  filtering  material 
discharged   from,   the  shorter   limb.      From   the   latter  the 

filtering  material  passes  to  a  conveyor  and  thence  through 
cleaning  and  sterilising  devices,  back  to  the  longer  limb 
of  the  l'  tube.  The  device  for  removing  the  filtering 
material  from  the  shorter  limb  of  the  U-tube  may  be  op.  i 
ated  bj  eai  ing  controlled  by  a  float  in  the  receptacle  for  the 
filter*  'I  water.-    A.  S. 

//,)/.,-/»,(.  ///  gelatin  :    Process  for  preparing  solid  solutions 

of         .     .1.   Ibiold,  Jim.     Ger.   I'at.  258,612,  April  2, 

1911. 

i.uvir.    ,     treated   either   in   the  dry   or   in   a   Bwollen 

condition  with  a  free  halogen,  alone  or  in  solution,  and  in 

ol  a   substance  which  combines  with  acid,  and 

i  le-  proiluct  1 .  freed  from  I  he  liquid  used  to  swell  the  gelatin. 

Tin-  resulting  gelatin  contains  the  halogen  as  an  adsorption 

compound  oi   in     olid    lolution,  ami  not   chemicallj  i 

bined  ;    il   may  be  used  for  antiseptic  purpo  e       T.  P.  I'- 

/>    tilling  and    terili  ing  liquid  .  i  pecially  water;   Appat' 
oi„     /../  W     Boi  km,  I  Ii  nlotti  nhm  my. 

Eng.  Pat.   1897,  Fi  b.  ±1,  1912. 
I      Pal    140,600of  1912;  this  J.,  1912,837.— T.F.Bi 
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Fluids  such  as  water  and  sewage  ;  Process  of  treating . 

J.  M.  Neil,  New  York.     Eng.  Pat,  24,356,  Oct.  24,  1912. 

See  U.S.  Pat,  1,045,096  of  1912  ;  this  J.,  1913, 105.— T.F.B. 


XX.— ORGANIC  PRODUCTS;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Alkaloid    silicotung states.     H.     R.     Jensen.     Pharm.     J., 
1913,  36,  658—660. 

Most,  if  not  all,  alkaloids  form  insoluble  compounds 
with  silicotungstic  acid,  which  may  be  represented  by  the 
formula  4H20,Si02,12W03,xH20,  x  varying  between  20 
and  22.  This  substance  can  be  prepared  by  boiling  a 
solution  of  sodium  tungstate  with  gelatinous  silicic  acid 
till  the  addition  of  hydrochloric  acid  gives  no  precipitate, 
when  the  liquid  is  filtered  and  evaporated.  Excess  of 
dilute  sulphuric  acid  is  added,  the  liquid  extracted  with 
ether  and  the  aqueous  portion  evaporated,  when  yellowish 
white  crystals  having  the  above  composition  separate. 
The  substance  is  readily  soluble  in  water  and  the  solutions 
are  stable.  The  precipitation  is  carried  out  by  adding 
the  solution  to  a  dilute  hydrochloric  acid  solution  of  the 
alkaloid.  In  many  cases  the  precipitates,  after  being 
dried  at  120°  G,  have  a  constant  composition,  and  on 
ignition  yield  the  non-volatile  and  stable  oxides  W03,Si02. 
No  precipitate  is  formed  when  the  acid  is  added  to 
solutions  of  salts  of  ammonium,  sodium,  or  potassium, 
sucrose,  dextrin,  gum  acacia,  tannic  acid,  salicin,  strophan- 
thin,  adrenaline,  or  allantoin.  Factors  are  given  for  con- 
verting the  weight  of  ash  into  the  corresponding  weight  of 
alkaloid  for  nicotine,  coniine,  sparteine,  aconitine,  atro- 
pine, antipyrine,  and  the  cinchona  alkaloids.  The  same 
reagent  can  be  used  to  determine  colchicine,  and  the 
alkaloids  of  ipecacuanha  and  jaborandi.  The  method 
can  be  applied  to  the  estimation  of  the  relative  proportions 
of  two  alkaloids  present  as  a  mixture  which  could  only  be 
separated  with  difficulty. — F.  Shdn. 

Strophanlhic  acid,  a  saponin  from  the  seeds  of  Strophanthus 
gratus.  E.  Sieburg.  Ber.  deuts.  Pharm.  Ges.,  1913, 
23,  278—290. 

The  haemolytic  saponin,  strophanthic  acid,  which  Kobert 
had  previously  observed  as  an  accidental  impurity  of 
commercial  strophanthin,  is  contained  in  varying  propor- 
tions up  to  0-2  per  cent,  hi  all  varieties  of  the  drug,  from 
the  alcoholic  extract  of  which  it  may  be  obtained  by 
precipitation  with  an  acid  after  the  removal  of  the  alcohol. 
The  pure  saponin,  (C21H34Ol0)4,  is  characterised  by  well 
marked  acid  properties,  and  is  precipitated  from  its 
solutions  in  water  or  alkali  by  picric  or  phosphomolybdic 
acid,  and  also  by  concentrated  ammonium  sulphate  or 
sodium  chloride  solutions.  It  is  readily  soluble  in  aqueous 
alcohol,  but  only  sparingly  in  water  and  ether.  With 
salts  of  heavy  metals  it  forms  precipitates  of  indefinite 
composition.  On  hydrolysis  with  acids  it  is  resolved  fina  lly 
into  dextrose  and  strophanthigenin  (C12H1802)2,32-H20, 
a  sapogenol  which  likewise  possesses  haemolytic  properties. 

— G.  F.  M. 


Aloes ;    Detection   of 


in  admixture   with   extracts  of 


drugs  containing  hydroxymethylanthraquinones,  and  identi- 
fication of  the  latter  by  the  crystalline  form  of  the  isolated 
hydroxymethylanthraquinones.  G.  Mossier.  Pharm.  Post, 
1913,  46,  313—315,  325—327.  Chem.  Zentr.,  1913,  1, 
1842—1843. 

The  alcoholic  solution,  or  alcohol  extract  of  a  solid  material, 
is  evaporated,  the  residue  dissolved  in  water,  and  the  filtered 
aqueous  solution  (100  c.c.)  heated  for  £  hour  on  the  water- 
bath  with  5  c.c.  of  10  per  cent,  sulphuric  acid.  The 
sulphuric  acid  is  then  precipitated  hot  with  the  exact 
quantity  of  baryta  water,  and  the  filtered  solution  con- 
centrated to  100  c.c,  clarified  with  the  least  possible 
quantity  of  lead  acetate,  and  filtered.  From  10  c.c.  of 
the  filtrate  the  excess  of  lead  is  removed  as  sulphate,  and  t  be 
solution  divided  into  two  portions,  of  which  one  is  extract  ed 
with  4 — 5  c.c.  of  benzene,  and  the  benzene  solution  ex- 
tracted with  dilute  ammonia.     If  the  separation  of  the 


foreign  hydroxymethylanthraquinones  by  the  lead  acetate 
has  been  complete,  the  aqueous  layer,  after  settling,  should 
have  at  the  most  only  a  light  pink  colour.  A  yellow 
colouration  of  the  benzene  indicates  the  presence  of  aloes. 
The  other  portion  of  the  liquid  is  treated  with  excess  of 
bromine  water  :  in  presence  of  aloin  a  flocculent  precipitate 
forms  immediately.  The  main  portion  of  the  solution  is  now 
freed  from  lead  and  tested  for  aloin  by  Hirschsohn's 
reaction  and  Schouteten's  fluorescence  reaction  : — (1)  10  c.c. 
of  the  solution  are  warmed  with  1  drop  of  copper  sulphate 
solution  and  1  drop  of  hydrogen  peroxide  :  aloin  is  indi- 
cated by  a  red  colour  which  becomes  more  intense  on 
standing.  (2)  10  c.c.  of  the  solution  are  warmed  gently 
and  shaken  with  2 — 3  grms.  of  borax  and  then  allowed 
to  stand  for  \  hour  :  the  presence  of  aloes  is  indicated  by 
a  green  fluorescence  of  the  solution.  It  is  stated  that  0-2 
grm.  of  extract  of  aloes  may  be  detected  by  the  above 
method  in  5  grms.  of  a  mixture  of  rhubarb,  Frangula  and 
Sagrada  extracts.  Drugs  containing  hydroxymethyl- 
anthraquinones may  be  identified  by  isolating  the 
hydroxymethylanthraquinone  and  examining  its  crystal- 
line form  under  the  microscope. — A.  S. 

Gentiopicrin  in  the  leaf  stalks  of  Yellow  Oentian,  Genliana 

cruciata  and  G.  asclepiadia  ;   The  presence  of .     M. 

Bridel.     J.  Pharm.  Chim.,  1913,  7,  486—492. 

The  leaf  stalks  of  the  Yellow  Gentian  and  Gentiana 
asclepiadia  L.  contain  about  0-3  to  0*4  per  cent,  of  gentio- 
picrin. G.  cruciata  L.  contains  the  same  substance  in  a 
smaller  amount.  The  material  was  extracted  with  hot 
alcohol  and  the  extract  concentrated.  The  residue  was 
taken  up  with  water,  cleared  with  basic  acetate  of  lead, 
filtered  after  removing  the  lead  and  evaporated  under 
reduced  pressure.  The  final  residue  was  extracted  with 
hot  ethyl  acetate,  which  deposited  crystals  of  gentiopicrin. 

— F.  Shdn. 

Lemongrass  oil ;   Solubility  of in  70  per  cent,  alcohol. 

J.  C.  Umney.     Perfum.  and  Essent.  Oil  Rec,  1913,  4, 
119. 

It  has  been  stated  that  Cymbopogon  flexuosus  yields  a 
soluble  and  C.  citratus  an  insoluble  oil,  but  the  author  after 
examining  oils  imported  from  the  West  Indies,  Uganda, 
Cochin,  Burma,  and  Ceylon,  considers  that  differences 
of  solubility  are  due  rather  to  different  methods  of  distilla- 
tion, oils  distilled  from  modern  steam  stills  being  much  less 
soluble  than  those  distilled  by  direct  fire. — A.  S. 

Oil  of  the  fruits  of  Alpinia  alba,  Rose.     S.  S.  Pickles  and 
J.  C.  Earl.     Chem.  Soc.  Proc,  1913,  29,  164. 

A  small  quantity  of  the  fruits  of  Alpinia  alba,  Rose. 
(Amomum  medium,  Lour.)  was  received  at  the  Imperial 
Institute  from  Hong  Kong  in  1911.  The  fruits,  on 
examination,  were  found  to  contain  a  volatile  oil,  which 
occurred  almost  entirely  in  the  seeds.  By  distilling  the 
fruits  with  steam,  about  1  per  cent,  of  a  pale  yellow  oil, 
having  an  odour  recaUint^  those  of  lemon  and  eucalyptus, 
was  obtained.  The  following  constants  were  found  for 
the  oil :  D[l  0-9366,  aD  (in  a  1-dcm.  tube  at  20°)  — 2°15'. 
The  oil  was  shaken,  first  with  dilute  sodium  carbonate, 
next  with  sodium  hydrogen  sulphite  solution,  then  with 
dilute  sodium  hydroxide,  and  finally  with  •"><>  pet  cent. 
resorcinol  solut ion  to  absorb  cineol  (euca  lyptol).  From  t  he 
results  of  this  treatment  and  the  subseqnenl  examination 
of  the  various  products,  the  composition  of  the  oil 
found  to  be  approximately  as  follows  :  Euealyptol,  69  per 
cent.  Aldehydes  and  ketones.  27-5  per  (cut.,  connstmg 
mainly  of  citral.  Phenol*,  l-Speroent.  Acids,  I  per  cent. 
A  small  quantity  of  a  crystalline  acid.  in.  p.  46°-48'  .. 
was  isolated.  The  residue  (about  I  per  cent.)  appeared  to 
consist  of  tcrpenes. 

Cherry-stone    oil.      .Schimmel's    Semi-Ana     Rep.,    April, 

1913,   111. 

TiiKoil,  obtained  in  a  yield  of  0*016  pi  r  oent.,  »J  grinding 
the  cherry  stones,  mashing  up.  letting  thj  tand  for 

-.  vcral  hours,  and  drilling  with  steam,  has  the  following 
characters:     Soluble    in    2-5    volumes    of    60    per    ant. 


a  .  XX.— ORGANIC  PRODUCTS;  MEDICINAL  SUBSTANCES;  ESSENTIAL  OILS.      [June  it;,  1913. 


alcohol;  specific  gravity,  1*0532;  optical  rotation,  +0°  ; 
refractive  index,  1*53888.  The  hydrocyanic  acid  content 
«.i>  0-27  per  cent.  It  i^  I  colourless  to  pule  yellow  oil, 
hi  vim:  in  odour  similar  to  that  of  bitter  almond  oil,  yet 
clearly  differentiated  from  the  latter. 


itial    oik;      Constituents    of 


■.  Synthesis  of  the 
diterptne.  acamphorcne.  C,0H3:.  and  of  the  sesquiterpene, 
cycloisoprenemyrcene,  C,,//,,.  V.  W.  Semmler  and 
K.  Q.  Jonas.     Ber..  191.5,  46.  1668—1571. 

The  synthesis  of  a-camphorene,  CaoHJ1  (this  J.,  1913,  379), 
can  be  aeeomplished  by  heating  ni\  rcene  in  a  scaled  tube 
_  •'  .  and  fractionating  the  product.  When 
a  mixture  of  isoprene  and  myrcene  is  similarly  treated,  a 
literpene.  cvcloisoprenemvreene,  Cull,,,  is  formed. 
This  bo*  ,u  |25°— 138*  C.  at  8  mm.,  has  the"sp.  gr.  0-8685 
at  18  ('..  and  n=  1-49166.  When  the  ethereal  solution  is 
treated  with  dry  hydrogen  chloride,  a  solid  trihydrochloride 
is  formed  which  can  be  crystallised  from  absolute  alcohol 
and  melts  at  83"  C— F.  Shdn. 

Camphor  ;    Compounds  of with  gv.inol,  re-sorcinol,  and 

pgroeatetkoL     N.  Efremow.     J.  Russ.  Phvs.-Ohem.  Soc., 
1913,  45.  348—362.     Chem.  Zentr.,  1913,*1,  1817—1818. 

The  author  examined  micrographically  and  by  thermal 
analysis  mixtures  of  camphor  with  the  three  dihydroxy- 
benzene-.     ( "amphnr resoreinoL     A   compound    containing 
1   mol.  of  each  of  the  two  components  is  formed,  which 
melts  at  29°  C,  and  also  two  eutectics  melting  at  1°  and 
.  and  containing  respectively  26-6  and  44-5  per  cent, 
of   reeorcinoL     Camphorpyrocatechol.     A  compound  ana- 
logous to  the  reaorcino]  compound  is  formtd,  which  melts 
at  1  l-'i    C     The  two  e-itectics  melt  at  19°  and  7-5°  C,  and 
ctivery  26-6  ard  46  per  cent,  of  pyrocatechol 
('nmjihor-r/uinol.     Here  also  a  compound  containing  1  mol. 
teh  of  the  two  components  is  formed,  but  it  decomposes 
on  nehinL'.     The  eutectie  contains  33  mols.  per  cent,  of 
qninol  and  melts  at  49°  C.     The  equilibrium  diagram  also 
■howl  ■  transformation  point  at  62°  C.  and  37  mols.  per 
L  "f  ((tiinol.     All  three  dihydroxybenzenes  are  capable 
"f  holding  camphor  in  solid  solution,  viz.,  quinol,  37-5  ; 
i'i"l.  2i>,  and  pvrocatechol,  15  per  cent,  of  camphor. 

—A.  S. 


Carbon  lejraiodide  ;    The  preparation  of  ■ 


-.     M.  Lante- 
nr.i-.     (omptes  rend.,    1913,   156,    1385—1387. 

The  author  has  studied  the  various  reactions  for  the  for- 
tiori of  earlxin  tetraiodide  by  the  action  of  iodides  on 
ink   chlorine  compound*,   first  observed   by  Spindler 

ial<n,  J»v"..  231.  2'14).  The  highest  temperature 
available,  in  order  to  avoid  dceompo-it  ion  of  t  he  tel  ra  iodide, 
L«  90'' — 92°  ('.,  a  metallic  iodide  acting  the  better  on  carbon 

i' blonde  wh'-n  it-  ieaafOrataM  of  fusion  is  slightly 
higher  than  thi-*  t.-mperature.      A  yield  of  53*8  per  cent. 

obtained  with  calcium  iodide  containing  2  mols.  HzO 

by  I  75°  C    for   o  days.      The  author,   however, 

prater*  to  use  lithium  ehloride  with  5  mols.    H2() ;    this 

bid    of  33  par  east.  ;•  f t >  r  heating  at  90° — 92    ' '. 

for  five  days.     The  operation  is  carried  out  in  a  leafed  tube 

:in  PxeeM  of  carbon  tetrachloride.  A  tudy  was  also 
made  of  the  method  of  RobinOM  and  Mollin  by  acting  on 
i'*Morm  with  hypochlorite  I.Momi.  Scj.-nt.,  1894,  8,  341), 
a    pure    product    t*  in'.'   obtained    DJ   thi<   moans.     Carbon 

l iodide  form-  rabj  red  octaheora.    Tie  -p.  gr.  fa  4*50 
ibilitv  in  boiling  bcn/.<  n>    i     16*99 per  cent. 

at**!  j  pet  oeaA  at  16'  CI— J.  9k 

Patents. 
ProeeM  for  the,  belter  utilisation  in 

■      '!■<      pTOduCtl      r,f     deCOmpO    <<  "in      of . 

tdiam-Heil-tle*.    m.  b    II.   IVrlin.     Eng.    Pat.   8908, 
April    16,    1912.      ("rider    Int.    OoOT.,    Aj.ril    22,    1911. 

The  walla  of  the  emanation  generator  or  itoragl    r<      I  I  are 
•    to  a    positive   electrical  or   magnetu    potential, 
'hereby  preventing  the  depoertioii  thereon  of  the  positively 
chai  ,n  product*. — F.  Shdn. 


Radio-active  substance;    Vessels  for  rendering  a  liquid,  gas, 

colloid,  or  solid  active  bif  the  aid  of  a .     Radium- 

Heil-Ges.  m.  b.  H.,  Berlin.  Eng.  Pat.  24,887,  Oct.  30, 
1912.     Under  Int.  Conv.,  Nov.  15,  1911. 

A  transparent  vessel  has  within  it  a  container  for  the 
radio-active  substance,  the  container  being  partly  or 
wholly  coated  with  a  fluorescent  substance,  or  the  latter 
may  be  situated  within  or  outside  the  container. — 0.  R. 

Pheni/lcinchoninic  acid  and  homologues  or  derivatives  there- 
of ;     Manufacture    of   derivatives    of .     Farbwcrke 

vorm.  Meister,  Lucius,  und  Briining,  Hochst  on  Maine, 
Germany.  Eng.  Pat.  10,352,  May  1,  1912.  Under  Int. 
Conv.,  Jan.   16,  1912. 

Derivatives  of  phenylcinchoninic  acid  "  of  great  thera- 
peutic value "  are  obtained  by  treating  a-phenylcm- 
choninic  acid  or  one  of  its  homologues  or  derivatives  with 
ammonia  or  a  primary  or  secondary  aliphatic  amine.  The 
cinchoninic  acid  derivatives  may  be  obtained  by  treating 
aniline  or  its  homologues  with  pyroracemic  acid  and  benz- 
aldehyde  or  its  derivatives,  or  by  treating  isatin  with  an 
aromatic  ketone.  The  product  obtained  by  treating  a- 
phenylcinchoninic  acid  with  ammonia  melts  at  196°  C, 
or  with  diethylamiue,  at  95°  C— T.  F.  B. 

Codliver  oil  or  the  like  ;   Congealed  emulsions  of with  a 

palatable  preservative  coating,  and  method  of  producing 
the  same.  K.  Kawai  and  Z.  Miwa,  Tokyo,  Japan.  Eng. 
Pat,  15,403,  July  2,  1912. 

A  mixture  of  codliver  or  other  oil  (say,  240  parts)  with 
gelatin  (15  parts),  agar -agar  (2  parts),  water  (85  parts), 
sugar  (e.g.,  maltose)  or  dextrins  (270  parts)  is  cooled,  and 
if  desired  moulded  into  balls,  etc.,  and  the  solidified  emul- 
sion subsequently  covered  with  a  coating  consisting  of,  e.g., 
a  mixture  of  gelatin,  agar-agar,  water,  sugar  and  glycerin. 

— C.  A.  M. 

Acidylortho\hydr]oxybenzoic   acids ;     Manufacture   of  the. 

calcium  salts  of .     Chem.  Fabr.  von  Heyden,  Akt.- 

Ges.,  Radebeul,  Germany.  Eng.  Pat.  22,237,  Sept.  30, 
1912.     Under  Int.  Conv.,  April  20,  1912. 

The  calcium  salts  of  acidyl-ortho-hydroxybenzoic  acids, 
such  as  acetylsalicylic  acid,  can  be  prepared  by  treating 
the  cold  aqueous  solutions  of  the  alkali  or  ammonium  salts 
of  these  acids  with  easily  soluble  calcium  salts. — P.  Shdn. 

Pharmaceutical  preparations  [salts  of  acidylhydroxyphenyl- 
carboxylic  acids];  Manufacture  and  production  of  im- 
proved   .     W.  P.  Thompson  and  Co.,  London.     From 

J.  A.  Wulfing,  Berlin.     Eng.  Pat,  25,486,  Nov.  6.  1912. 

Preparations  of  acidylhydroxyphenylcarboxylio  adds 
can  be  made  so  as  to  dissolve  readily  in  water  by  mixing 
the  acids  in  the  form  of  very  fine  powder  with  alkali  oaf 
bonates.  For  instance,  a  mixture  of  acetylsalicylic  acid 
with  11  molecular  proportions  of  sodium  bicarbonate  can 
be  compressed  into  tablets  which  are  stable  and  break  Dp 
easily  in  water. — F.  Shdn. 

Isopentenes  and  their  derivatives  ;    Process  for  prodv 

.     Badische   Anilin   und   Soda   Fabrik.     It     Pat, 

450,461,  Nov.  12,1912.     Under  Int.  Conv.,  May  31,  1911 

The  normal  pontenes,  and  also  compounds  from   which 
they  are  formed,  such  as  the  normal    halogon  pen* 
and  tho  pontyl  alcohols,  aro  converted  into  isopentenes  by 
heating  to  high  torn poratu res,  particularly  in  pre  enoe  "I 
a  catalytic  agent.     For  example,   1065  kilos,  of  normal 
monochloropentane  (obtained  by  chlorinating  tho  fraction 
of  gasoleno  of  b.    pt.  about  36° — 38°  C.)  i     |"     ed  0VW 
2000  kilos,  of  quicklime  heated  to  about  385°— 400°  '   , 
and    tho    vapours    generated    are    passed,    without 
denotation,  over  calcined  alumina  heated  to  about   l.~>"    0 
Tho   cooled    product   yields   about   650—700   kilos,    of  » 
liquid  of  b.  pt.  34°— 38°  C,  half  of  which  oon  i  I     "•  ""' 
methylethylene.     Pure  isopenteno  is  obtained  by  agitating 
the  product  with  concentrated  aqueous  hydrochloric  scid, 
which  converts  the  tri methylethylene  into  isoamyl  chlorid 
of  b.  pt.  84°— 86°  C. ;  this  is  then  separated  by  distillation 
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from  unaltered  pentene  and  small  quantities  of  isopropyl- 
ethylene,  and  converted  into  an  isopentene  of  b.  pt. 
34°— 36°  C.  by  elimination  of  hydrochloric  acid.— T.  F.  B. 

Hydrocarbons  of  the  terpene  series  ;  Process  for  making 


from    terpene    halogen   hydrates.     A.    Meyer.     Fr.    Pat. 
451,645,  Dec.  9,  1912.     Under  Int.  Conv.,  Dec.  11,  1911. 

When  the  hydrohalides  of  terpene  hydrocarbons,  or  of 
the  hemiterpenes  or  polyterpenes,  are  heated  with  catalytic 
agents,  such  as  kieselguhr,  charcoal,  kaolin,  glass  powder, 
etc.,  the  hydrohalogen  acid  is  evolved  and  the  hydrocarbon 
is  liberated.  Thus,  by  boiling  pinene  hydrochloride  with 
from  1  to  3  per  cent,  of  its  weight  of  kieselguhr  for  30  hours, 
about  35  per  cent,  of  camphene  is  produced  ;  by  removing 
the  hydrochloric  acid  by  passing  a  current  of  gas  through 
the  liquid  during  the  process,  and  by  using  as  low  a  tem- 
perature as  possible,  the  yield  may  be  increased.  The 
highest  yields  are,  however,  obtained  by  using  blood 
charcoal  or  animal  charcoal :  in  this  case,  a  yield  of  85  per 
cent,  may  be  produced.  Still  higher  yields  are  obtained 
by  adding  to  the  mixture  a  diluent  or  a  substance  which 
will  combine  with  the  nascent  hydrochloric  acid,  e.g.,  an 
amine,  salt   of  an  organic   acid,   oxide,   hydroxide,   etc. 

— T.  F.  B. 

Desiccation  [of  serums,  vaccines,  etc.] ;   Process  for  instan- 
taneous   in  the  cold.     A.  Lumiere.     Fr.  Pat.  450,931, 

Jan.  29,  1912.    ' 

Seeums,  vaccines,  and  other  organic  preparations  for 
medical  use,  etc.,  are  dried  by  means  of  anhydrous  inert 
salts  which  form  dry  hydrates  on  absorption  of  water,  for 
example,  anhydrous  sodium  sulphite,  sodium  sulphate, 
di-sodium  phosphate  or  magnesium  sulphate. — H.  H. 

Nitrohydroxyphenylarsinic  acid  ;  Process  for  obtaining . 

K.    Oeehslin,   and    Poulenc   freres.      Fr.    Pat.    451,078, 
Feb.  3,  1912. 

The  nitro-^-dimethylaminophenylarsinic  acid  of  m.  pt. 
204°  C,  described  in  Fr.  Pat.  449,373  (see  this  J.,  1913, 
506)  is  converted  by  treatment  with  an  alkali  into  a  product 
which  crystallises  in  yellow  rhombohedra  or  in  almost 
colourless  needles,  and  consisting  of  a  nitro-1.4-hydroxy- 
phenylarsinic  acid,  which  resembles  in  its  crystalline  form 
the  nitrohydroxyphenylarsinic  acid  used  for  the  prepar- 
ation of  "  Salvarsan  606."— T.  F.  B. 

Acetone  ;    Process  for  preparing 


-.  P.  de  la  Fresnaye 
and  E.  Cadoret  de"  la  Gabiniere.  Fr.  Pat.  451,374, 
Nov.  4,  1912. 

It  is  stated  that  acetone  may  be  obtained  in  higher  yield 
than  by  any  of  the  known  processes,  by  the  action  of  a 
monobasic  organic  acid  on  an  ester  in  presence  of  a  reducing 
agent  or  an  amine,  or  both.  The  ester  may  be  formed 
during  the  reaction.  The  following  example  is  given  :■ — 
700  parts  of  40  per  cent,  acetic  acid  are  mixed  with  230 
parts  of  sodium  chloride,  210  parts  of  metallic  iron,  and 
150  parts  of  methyl  or  ethyl  alcohol,  and  275  parts  of 
sulphuric  acid  are  slowly  added ;  when  esterification  is 
complete,  100  parts  of  potassium  permanganate  and 
185  parts  of  cupric  chloride  are  added,  the  mixture  is 
allowed  to  stand  for  48  hours,  and  the  acetone  is  distilled 
off.— T.  F.  B. 

Tobacco  juice  ;    Process  for  subjecting to  a  treatment 

similar  to  the  fermentation  of  tobacco  leaves.     T.  Oelen- 
heinz.     Ger.  Pat.  258,004,  Oct.  18,  1912. 

The  tobacco  juice  from  the  green  plants,  after  being 
fermented,  filtered  and  preferably  concentrated  in  the 
known  manner,  is  cooled  slowly,  then  heated,  in  stages,  to 
a  temperature  of  about  60°  C,  and  kept  thereat  for  a  long 
time.  \\y  inoculating  with  pure  cultures  of  special  kinds 
of  fission  fungi,  it  is  possible  to  impart  to  the  juice  of  low- 
grade  tobaccos  the  odour  and   flavour  of   better   kinds. 

— A.  S. 

5(4)- M ethyl i m i nazole-4(5)carboxylic       acid       ethyl      ester  ; 

Process  for  preparing .     O.   Gerngross.     Ger.    Pat. 

268,296,  Feb.  24,  1912. 

By  the  action  of  warm  dilute  nitric  acid  on  5-  or  4-methyl- 
2-mercapto-iminazole-4-  or  -5-carboxylic  acid  ethyl  otter, 


the  SH-group  is  replaced  by  hydrogen.  The  product  is 
obtained  in  a  yield  of  about  80  per  cent.,  and  may  be  used 
in  medicine  on  account  of  its  action  on  the  blood  pressure. 

— T.  F.  B. 

Iron     iodo-p-nucleinate ;      Process     for     preparing 


Knoll  und  Co.     Ger.   Pat.   258,297,  Jan.    13,   1912. 

An  iodo-p-nucleinate  of  iron  may  be  obtained:  (1)  by 
treating  an  aqueous  solution  of  p-nucleinic  acid  with  a 
solution  of  an  iron  salt  and  a  solution  of  iodine  ;  (2)  by 
adding  a  solution  of  an  iron  salt  to  a  solution  of  iodo-p- 
nucleinic  acid ;  (3)  by  treating  iron  p-nucleinate  with 
iodine  solution.  The  reactions  in  each  case  are  carried 
out  in  neutral  solution.  Method  (3)  may  be  carried  out 
in  acid  or  alkaline  solution,  with  subsequent  neutralisation. 
Another  method  consists  in  treating  the  solution  resulting 
from  the  digestion  of  casein  with  iron-ammonium  alum 
and  with  an  iodine  solution,  or  treating  the  digestion- 
solution  from  iodated  casein  with  iron-ammonium  alum, 
and  finally  neutralising. — T.  F.  B. 

Catechol  ether -hydroxy propanesulphonic  acid  ;    Preparation 

of  the  alkali  salts  of .     A.  Wolff.     Ger.  Pat.  258,473, 

Sept.  13,  1911. 

The  chloro-hydroxypropanesulphonic  acid  salts,  obtained 
from  a-dichlorhydrin  and  normal  alkali  sulphites,  are 
heated  with  equimolecular  proportions  of  monoalkali 
catechols  in  aqueous  solution  in  absence  of  air ;  it  is 
desirable  to  pass  a  current  of  hydrogen  through 
the  solution.  The  products  have  the  constitution, 
HO.C6H4.OCH2.CH(OH).CH2.S03Na,  etc.,  and  possess 
therapeutic  properties  similar  to  those  of  guaiacolsulpho- 
nates  ;  they  are  very  readily  soluble  in  water. — T.  F.  B. 

Soap-like  products  free  from  water,  containing  chemically 

combined   sulphur;     Preparation    of .     S.    Diesser, 

Chem.  Laboratorium  und  Versuchsstat.  f.  Handel  u.  Ind. 
Ger.  Pat.  258,655,  April  11,  1911. 

Fatty  oils  or  fats  are  heated  with  anhydrous  sodium 
thiosulphate  at  temperatures  above  200°  C,  until  they 
are  completely  saponified.  The  products  may  be  mixed 
with  indifferent  filling  materials  or  antiseptic  substances. 

— T.  F.  B. 

o-Thymotic  acid  acetol  ester  ;    Process  for  preparing  . 

A.  Diefenbach  and  R.  Zahn.     Ger.  Pat.  258,936,  Aug.  29, 
1912. 

A  salt  of  o-thymotic  acid  is  heated  with  monohalogen- 
acetone,  with  or  without  addition  of  an  indifferent  solvent. 
The  resulting  acetol  ester  possesses  powerful  local 
anaesthetic  properties,  as  do  certain  other  esters  of  o-thy- 
motic acid,  e.g.,  those  with  acetonyl  alcohol,  acetyl  carbinol, 
or  pyruvic  alcohol. — T.  F.  B. 

p-Hydroxyphenylethylamine    and   its     N-alkylderivalives  ; 

Process    for     preparing     iodo-derivatives     of .     F. 

Hoffmann-La  Roche  und  Co.  Ger.  Pat.  259, 1 93,  May  5, 
1912. 

The  iodine  derivatives  are  obtained  by  the  action  of 
iodine  on  p-hydroxyphenylethylamine  or  its  N-alkyl 
derivatives  in  alkaline  solutions.  They  are  applicable 
to  medicine. —  T.  F.  B. 

Ketobases  and  ketodia mines  of  the  formula. 

CH3.CO.CH(R).CH,.N(CH3)>  and 
CH3.CO.C(R)(VH2.S ■.«*//;  ,),),/ 

Manufacture  of .     P.   A.   New  tun,   London,      From 

Farbenfabr.  vorm.  F.  Haver  und  Co.,  Flbci  feld,  (iermany. 
Eng.  Pat.  11,360,  May 'l3,  1912. 
See  Ger.  Pat.  254,7 14  of  1911  ;  Una  J.,  1913,  380—  T.  F.  B. 

Di[hydr]oxydi(linin<,ars,  , „>b,  nz,  m   :      Alkali    compounds    of 

.     P.  Khrlichand  A.  Bertheim,  Frankfort.  Assignors 

to  Farbwerke  vorm.  Mentor,  Fin  in-,  und  Minium.'. 
Hochst  on  Maine,  Germany.  U.S.  But.  1,069,983,  April 
29,  1913. 

Ski  Ft.  Pat.  446,326  ol  1911 ;  thk  J.,  1911,  1100.— T.  F.  B 
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Organic  deriiutiits  of  arsenic  acid  ;   Process  of  production 

of .     H.  Bart,  Bad  Durkheim,  Germany.     U.S.Pat. 

1,061,687,  May  13,  1913. 

See  Eng.  Pat,  56S  of  1911  :   this  J.,  1911,  1087.— T.  F.  B. 

Pharmaceutical  [mercury]  compounds.  M.  Engelmann, 
Assignor  to  Farbenfabr.  vonn.  F.  Bayer  und  Co., 
Elberfekl,  Germany.  U.S.  Pat.  1,060,327,  April  29, 
1913. 

See  Ger.  Pat.  224,436 oi  1909  j  this  J.,  1910, 1037.—  T.F.B. 

Organic  antimony  compounds  and  process  of  making  same. 
L.  Kaufmann.  Berlin.     U.S.  Pat.  1,060,765,  May  6,  1913. 

fr.  Pat  406.138  of  1909  ;  this  J.,  1910,  452.— T.  F.  B. 

.4  mides  of  the  arylalkyloryacetic  acids  and  process  of  making 
game.  K.  I'n  oswerk  and  W.  Bcrnoulh,  Assignors  to 
Soc.  of  (.'hem.  Industry  in  Basle,  Basle.  U.S.  Pat. 
1,061,1*0,  May  6.  1913.* 

-      Ger.  Pat  266,716 of  1911;  this  J.,  1913,450.— T.  F.  B. 


Alkaloid    salts  ;     Art    of    preparing 


W.    Straub, 


Freiburg,  Assignor  to  C.  F.  Boehringer  und  Sohne, 
Mannheim- Waldhof,  Germany.  U.S.  Pat.  1,061,139, 
May  ti,  1913. 

-       Eng.  Pat.  13,293  of  1912  ;  this  J.,  1912,  900.—  T.  F.  B. 


XXI.— PHOTOGRAPHIC      MATERIALS      AND 
PROCESSES. 

Patent. 

Cinematographic    and    photographic   films ;    Process    and 

machine  for  applying  emulsions  to .     E.  Crumiere 

et   Cie.    Fr.  Pat.  451,286,  Dec.  3,  1912. 

Thh  supports  to  be  coated  are  caused  to  travel  horizontally 
or  almost  horizontally,  whilst  the  emulsion  is  applied 
to  th'-m  ;  by  this  means  it  is  stated  that  the  layer  of 
emuL-ion  is  of  the  same  thickness  throughout  the  width 
of  the  film.  When  a  perforated  film  is  being  coated,  the 
emuL-ion  is  removed  from  the  perforations  by  a  cylinder 
toneldllg  the  lower  ride  of  the  film,  which  rotates  in  the 
direction  to  that  in  which  the  film  is  travelling, 
apparatu-  is  fully  described  and  illustrated  in  the 
specification. — T.  F.  B. 


XXII. -EXPLOSIVES;  MATCHES. 

■"*!  /  /"'"■  'J""" •'!"' I  drying  stoves  ;    Circumstances 

attending  the which  occurred  on  March  10,  1913,  in 

tht  factory  of  NobeTs  EzpLmve*  Company,  Ltd.,  Ardeer, 
fr.     Major  A.  Cooper-Key,  H.M.  chief    Inspector  of 

Kxplo-ive,.      [Cd.    oSl  ».] 

Bt  tin-  explosion  of  41,800  lb.  of  guncotton  in  four  drying 

7  men  were  killed  and  10  were  injured.     The  wet 

•  m,  before  being  placed  in  the  stores,  was  lightly 

i pressed  into  cylinder.,  or  "primers,"  each  weighing 

it    £    lb.    when    dry,   and   these    primer-    were    placed 

tely  on  the  ra  that  the  dm  of  trays   was 

avoided.     Been  of  the  bmldh  divided  into  two  com- 

saeh  licensed  for  »;.imh>  lb.    The  walk  were  of 

rod  the  roof-  of  corrugated  iron,  lined  throughout 

•/**■"  the  floor-  being  of  wood<  orered  with  linoleum. 

compartment   ware  eight  drying  racks.     Each 

•    J  ins.  high,  5  ft    10  in  .  long,  and  .'!  ft.  S 

wide,  and  weighed  about  360  lb.     The  framework  wa 

ron  tubes,  connected  by  horizontal  wires  of 

■  i  one  another  to  -npport  the  prill 

the  wir<-,  paaaed  through  the  tubes 
tnk  and  filled  ap  flu-h  with    older, 
toed  on  -i\  legs,  three  at  either  end,  and 
inated  in  a  footing  consisting  of  a  plate 

'  he  floor,     (.  Ives  were  the    provided 

and  at   each  sad  the  tubular  frame 
was  extends  tiffen  the  rack.     II,.  ,,ere 

r  distributed  through  each  compartment 


by  means  of  a  conduit  running  round  three  sides  of  the 
building,  with  inlets  at  intervals  covered  with  wire  gauze. 
The   temperature,    whilst   drying    was    in   progress,    was 
43°  C.     The  stove  which  first  exploded  contained  9,500 
lb.  of  dry  guncotton  and  was  situated  56  yards  from  the 
two  noarest  stovos,  which  was  the  distance  required  by 
the  licence  for  the  maximum  of  12,000  lb.  of  explosive. 
Some  4  or  5  sees,  later  the  second  stove,  containing  8000  lb. 
of  guncotton,  exploded.     The  two  remaining  stoves,  each 
containing  12,000  lb.  of  guncotton,  exploded  almost  simul- 
taneously.    Major  Cooper-Key  considers  that  the  original 
explosion  was  probably  caused  by  one  of  the  workmen 
in  the  building  falling  against  one  of  the  racks.     As  each 
rack  had  six  points  of  contact  with  the  floor  the  slightest 
inaccuracy  in  construction,  or  distortion  of  the  compara- 
tively flimsy  metal  framing,  would  result  in  one  or  more 
of  tho  footings  failing  to  make  a  good  contact,  a  small 
space  being  left  in  which  dust  might  collect,  and  if,  in 
addition  to  this,  the  thin  coat  of  zinc  on  the  underside  of 
the  footing  plate  had  worn  off,  a  somewhat  precarious 
situation  would  arise.     It  is  considered  that  the  communi- 
cation of  the  explosion  to  the  other  three  buildings  was  not 
primarily  due  to  tho  inadequacy  of  the  distances  between 
them,  but  was  duo  to  the  faulty  construction  of  the  build- 
ings.    This    construction,    however,   was    in    accordance 
with  the  requirements  of  the  licence,  and  was  of  a  character 
heretofore  considered  the  most  suitable  for  the  purpose. 
On  the  explosion  of  the    first    stjve    the    other    three 
stoves   would  have   been  considerably  shaken,  with  the 
result  that  the  roofs,  walls  and  racks  would  be  left  in  a 
very  unsafe  condition  and  the  buildings  would  be  filled 
with  guncotton  dust.     Tho  interval  of  4  to  5  sees,  between 
tho  first  and  second  explosions  is  not  incompatible  with  the 
hypothesis  that  the  second  stove  was  exploded  by  tho 
debris  projected  from  tho  first.     This  second  explosion 
striking  the  other  two  already  shaken  buildings,  filled  as 
they  now  were  with  explosive  dust,  could  hardly  fail  to 
wreck  them  sufficiently  to  cause  them  to  explode.     Several 
of  the  cordite  stoves,  at  distances  varying  between  80  to 
130  yards  from  the  nearest  guncotton  stove  were  so  shaken 
that  portions  of  the  roof  were  found  lying  on  tho  trays  of 
cordite,  but  no  explosion  followed.     It  is  suggested  that 
buildings  of  the  nature  of  guncotton  stoves  might  advant- 
ageously be  constructed  of  fine  gravel  concrete  reinforced 
with  expanded  metal  of  light  section.     The  walls  might 
be  fairly  stout  at  tho  ground  level,  becoming  gradually 
thinner  until  at  the  haunch  of  the  arched  roof,  and  on  up 
to  the  crown,  the  concrete  might  be  made  as  thin  as  it  will 
stand,  and,  supportod  by  expanded  metal,  a  thickness  of 
2  to  3  ins.  would  probably  be  sufficient.     Tho  expandt  d 
metal  in  the  interior  of  the  concrete  should  be  brought 
up  on  each  side  to  within  a  few  inches  of  the  crown  and 
there  stop,  so  as  to  leave  a  line  of  least  resistance  extending 
the  whole  length  of  the  building.     The  expanded  metal  of 
tho  end  walLs  should  not  be  connected  to  that  in  tho  side 
walls  and  roof.     Lined  throughout  with  neat  cement  and 
well  painted,  a  structure  of  this  kind  would  seem  to  satisfy 
every  requirement  of  a  danger  building;     There  would  be 
no  heavy  framework  and  rafters  to  fly,  and  the  resistance 
to  projected  Mbris  of  even  the  thinnest  ferro-conci 
would  be  considerable.     Major  Cooper-Key  considers  tl 
steeply  revetted  "plate-banks"  in  close  proximity  to  the 
buildings  are  not  the  best  form  of  protection.     The  four 
buildings    were    surrounded     by    mounds    of    two    quite 
different,  types.     The  greater  part  ol  the  mounding  con- 
sisted of   banks  of  sand   revetted  with  corrugated  irea 
sheeting,  and  these  were  in  some  place-  bodily  shifted  sj 
we||   a     flattened  out.      Where   the  sand    was    left   in   it, 
natural  slope,  and  merely  covered  with  sod  .  no  damage 
whatever  appeared  to  have  been  done.     Major  Cooper  Key 
considers  that  the  slope  of  protecting  mounds  should 
comparatively   easy   in    the   immediate    vicinity   of 
building  they  surround,  Bteepening  gradually,  as  the  di 

•  mores  e  .  until  the  required  height  is  reached,  two 
or  three  feel  of  soft  material,  such  as  sod-,  being  employed 
at  the  top,  unless  the  soil  is  of  such  a  nature  rod 

alone  at  a  slope  of  4  to  I.     In  the  caso  of  buildings  con- 
taining   nitroglycerin,    guncotton,    cordite    paste,    and 
imilar  explo  ives,  if  it  i   de  ired  to  obtain  the  full  re  luc( 
of  distances,  each   such    building  should    be     eparati 
protected  by  its  own  mound.    <■.  W.  tldD. 
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Accident  which  occurred  in  Eit  known  as  a  "Packing 
House  "  in  the  "  Dynamite  System  "  of  the  Cape  Explosives 
Works  at  Somerset    West,   on  the   Zrd   January,   1913  ; 

Report     on    an  .      Major    A.    B.    Denne,    Chief 

Inspector  of  Explosives,  Union  of  South  Africa. 

As  a  result  of  the  explosion  of  4210  lb.  of  "  Ligdyn  40  per 
cent.,"  9  persons  were  killed  and  2  injured.  The  compo- 
sition of  the  explosive  is  :  nitroglycerin  (40  parts),  sodium 
nitrate  (45),  wood  meal  (13),  and  wheat  flour  (2  parts). 
Samples  from  a  similar  batch  showed  the  presence  of  only 
34-95  per  cent,  of  nitroglycerin,  and,  as  the  weighings 
could  not  be  disputed,  it  followed  that  some  portions  of  the 
mixture  must  have  had  more  than  40  per  cent,  of  nitro- 
glycerin, and  would  have  been  more  than  normally 
sensitive.  This  grade  of  explosive  is  very  sensitive.  The 
evidence  was  undoubted  that  the  explosive  ignited  in  the 
packing  machine  and  the  resulting  fire  shortly  afterwards 
caused  the  detonation  of  the  explosive  in  the  building. 
Tests  at  the  factory  of  similar  batches  of  explosive  made 
on  the  same  day  showed  that  the  heat  test  was  perfectly 
satisfactory,  and,  consequently,  the  cause  of  the  explosion 
could  not  be  attributed  to  instability  of  the  explosive. 
The  conclusion  is  arrived  at  that  the  ignition  occurred  in 
the  packing  machine  and  was,  in  all  probability,  caused  by 
friction  set  up  between  one  of  the  packing  sticks  and  the 
thimble,  owing  to  some  foreign  substance  having  found  its 
way  into  the  dynamite,  and  that  blame  attached  to  no  one. 
The  machine  in  use  is  known  as  the  Quinan  packing 
machine,  and  no  other  machine  has  ever  been  used  for 
packing  dynamite  in  this  factory,  since  it  began  operations 
in  1903,  and  this  explosion  is  the  first  which  has  ever 
brought  into  question  the  safety  and  reliability  of  this  par- 
ticular machine.  It  is  constructed  principally  of  wood 
and  is  surmounted  by  an  adjustable  hopper  or  tray  lined 
with  zinc,  into  which  the  dynamise  is  placed  by  means  of 
a  wooden  scoop.  From  this  tray  the  explosive  is  raised 
by  hand  as  required  into  a  powder  box,  and  a  wooden  reel 
rotated  by  an  endless  brass  chain  ensures  a  constant  feed 
of  dynamite  in  front  of  the  packing  sticks,  which  pass 
through  the  powder  box.  The  endless  chain  is  on  one  side 
of  the  machine  outside  the  powder  box  and  well  protected 
from  all  contact  with  dynamite.  A  number  of  packing 
sticks,  flexibly  attached  to  a  yoke  at  their  back  ends,  pass 
through  a  corresponding  number  of  openings  in  the  powder 
box  for  the  purpose  of  packing  the  dynamite,  into  paper 
shells.  The  packing  sticks  pass  through  a  brass  nipple 
plate  on  the  front  of  the  powder  box,  and  a  shuttle  con- 
taining the  paper  shells  to  be  packed  is  placed  in  a  recep- 
tacle at  the  front  of  the  machine  so  that  the  open  ends  of 
the  shells  fit  over  the  nipples  on  the  nipple  plate.  The 
shuttle  is  held  in  position  by  means  of  a  wooden  stop 
operated  by  a  treadle.  The  process  of  packing  a  shuttle 
full  of  shells  (13  to  15)  occupies  from  8 — 13  sees.,  and 
requires  from  14  to  24  strokes  of  the  machine,  depending 
upon  the  size  of  the  cartridges  being  packed. — G.  W.  McD. 

Glyceryl  trinitrate  in  solution  in  acetone  ;    Partial  presume 

of .     Part    II.     A.    Marshall.     Chem.    Soc.    Proc, 

1913,  29,  157. 

In  Part  I.  (Trans.  Chem.  Soc,  1906,  89,  1350)  the  possible 
types  of  vapour-pressure  curves  were  discussed  and  enumer- 
ated, a  method  of  ascertaining  the  partial-pressure  corves 
from  the  total-pressure  curve  was  described,  and  experimen- 
tal determinations  of  the  total  pressures  of  various  mixtures 
were  given,  amongst  others  those  of  solutions  of  glyceryl 
trinitrate  (nitroglycerin)  in  acetone.  The.  curve  is  of  the 
type  to  which  the  author  has  assigned  the  designation  la. 
One  of  the  peculiarities  of  this  case  is  that  the;  vapour 
pressure  of  acetone  is  about  160,000  times  as  great  as  that 
of  glyceryl  trinitrate,  and  consequently  the  partial-pressure 
curve  of  acetone  Ls  identical  with  the  total-pressure  curve. 
This,  however,  is  no  way  interferes  with  the  calculations 
to  ascertain  the  form  of  the  partial-pressure  curve  of 
L'lveeryl  trinitrate;  on  the  contrary,  it  makes  the  calcu- 
lations somewhat  easier.  The  problem  is  of  some  practical 
importance,  as  it  throws  a  ILdit  on  the  losses  of  nitro- 
glycerin, which  are  liable  to  occur  in  the  drying  of  explo- 
sives, such  as  cordite,  which  contain  the  two  Bubstam 
It  is  usual  nowadays  to  recover  part,  of  the  acetone  used 


in  the  manufacture  of  explosives  by  drawing  air  from  the 
stoves  through  pipes  to  a  suitable  recovery  plant.  These 
calculations  give  an  indication  of  the  relative  amounts  of 
nitroglycerin,  which  may  condense  in  the  pipes  and  other 
parts  of  the  plant  in  the  different  stages  of  the  drying. 
Such  condensation  is,  of  course,  troublesome  on  account  of 
the  explosibility  of  the  substance  and  the  special  precau- 
tions that  have  to  be  adopted  to  deal  with  the  condensate. 
The  complete  elucidation  of  this  problem  would,  however, 
also  require  determinations  of  the  vapour  pressures  of 
mixtures  of  gun-cotton  and  acetone,  and  these  are  not 
available.  The  calculations  are  based  on  Duhem's 
equation  : 

dp}     x  dp,  I  -x 

dx     pi  dx      p, 

in  which  px  and  p2  are  the  two  partial  pressures,  and x  Ls 
the  molecular  proportion  m  the.  liquid  phase  of  the  first 
substance,  in  this  case  acetone.  For  any  value  of  x,  p 
can  be  obtained  from  a  curve,  as  also  can  the  differential 
dpjdx.  The  value  of  p.,.dx/dp2  is  then  found  by  calcula- 
tion, and  the  separate  values  of  p2  and  dpjdx  are  obtained 
by  a  process  of  trial  and  error.  The  whole  course  of  the 
partial-pressure  curve  is  thus  gradually  ascertained. 
This  has  been  carried  out  for  the  pair  of  substances  under 
consideration,  with  the  results  shown  in  the  table  below. 
The  temperature  of  the  measurements  was  18°  C.  At  this 
temperature  the  vapour  pressure  of  glyceryl  trinitrate  is 
estimated  to  be  equal  to  about  0-00 1  mm.  of  mercury. 
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Patents. 

Explosives  with  liquid  oxygen  as  a  base.  Soc.  L'Air  Liquide 
(Soc.  anon,  pour  l'etude  et  l'exploit.  des  proc.  G.  Claude). 
Ft.  Pats.  450,750  and  451,265,  Jan.  26.  and  Feb.  8, 
1912. 

(1).  Aluminium,  or  a  metallic  silicide  or  hydride  (150 — 600 
grms.)  is  intimately  mixed  with  an  amount  of  porous  inert 
material  such  as  kieselguhr,which  occupies  1  litre  in  volume. 
Liquid  air  is  added,  and  the  mixture  is  exploded  with  a 
detonator.  (2).  A  container  for  liquid  air,  intended  to  be 
used  as  an  explosive,  is  made  as  follows.  Kieselguhr  and 
aluminium  are  mixed  with  water  to  form  a  paste,  which 
is  spread  on  cloth.  This  is  wrapped  in  successive  layers 
round  a  former,  SO  as  to  make  a  cylinder  closed  at  one  end. 
The  cylinder  is  then  dried  at  a  low  temperature,  or  in  vacuo, 
and  is  finally  dipped  in  a  solution  of  potassium  or  sodium 
silicate  and  again  dried.  The  liquid  oxygen  is  poured  into 
the  cylinder  immediately  before  it  is  placed  m  the  bore 
hole.-- G.  W.  McD. 

Detonating  composition  for  primers,  oapa,  and  ietonai 
E.  Here.     Fr.   Pat.  460,897,  Nov.  1\,  1912. 

Tun  perehlorates  of  aromatic  diazo-compounds  are  claimed 
as  detonating  agents  in  plaos  of  mercury  fulminate.  It  is 
stated  that  a  detonator  containing  0*015  grm.  of  nit  rod  hz-  . 
benzeneperchlorate  n  ill  explode  picric  arid,  whilst  0*1  0-3 
"mi.  will  completely  detonate  an  ammonium  niti 
explosive. — i  '■■  W,  M<  l>. 

Explosive.     S.  A.  (i.  Nauokhoff,  Viutervil         I 
Nitroglycerin     Aktiebolaget,     Stockholm,     D.8.      Pa*. 
1,061,774,  May   13,   1913. 

See  BY.  Pat.  122,727    I  1910;  thfaJ.,  I'M  I.  578.    -T.  F  B, 
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XXIIL— ANALYTICAL  PROCESSES. 

.      Estimation    of M    zinc    ammonium    phosphate 

and  zinc  fynpkosphmU .  T.  M.  Findley  ami  A.  C. 
fumming.  Vhem.  Boo.  ft©©.,  1913,20,  163. 
The  phosphate  method  for  the  estimation  of  sine  has  been 
investigated  in  order  to  find  the  reason  for  occasional 
unsatisfactory  results.  It  was  found  that  the  results 
wen  inaccurate  (1)  if  the  solution  contained  more  than  a 
trace  oi  acetic  acid  :  (-)  if  the  solution,  after  the  pre- 
cipitation, was  alkaline;  or  (3)  if  the  solution  contained 
Bodhun  or  potasshun  salts.  'The  method  can  be  modified 
to  give  correct  results  in  the  presence  of  sodium  and 
potassium. 


Antimony;    Rapid  methods  for  the  determination  of . 

H.  Niesenson.  Z.  anorg.  Chem.,  1913,  81.  4G—  48. 
For  the  determination  of  antimony  in  antimony  glance, 
1  gnu.  i-  dkeolved  in  concentrated  hydrochloric  acid. 
hydrogen  sulphide  is  expelled,  and,  after  diluting,  the  boil- 
ing solution  is  titrated  with  .V  10  potassium  bromate,  indigo 
being  added  shortly  before  the  end  of  the  titration  (see 
UuaJ.,  1903,967;  ll>04,  338);  a  determination  is  com- 
plete in  about  an  hour  and  a  half.  The  indigo  solution  is 
prepared  by  treating  1  grm.  of  finely  ground  indigo  with 
ti  cc.  of  cold  concentrated  sulphuric  acid,  and.  after  2 — 3 
days,  adding  100  0.C  of  water  and  pouring  off  the  clear 
Bolution.  The  electrolytic  method  is  rapidly  carried  out 
by  dissolving  0-8  grm.  of  Bubstance  in  caustic  ><>da,  adding 
•  ■f  a  eold  saturated  solution  of  sodium  sulphide, 
boating  to  boiling,  filtering  into  a  tared  platinum  dish. 
and  electrolysing  with  a  current  density  Nl)100=l-5  amp. 
(Judex  these  conditions,  the  deposition  requires  about 
7.".  minute.-,  and  1   pet  cent,  must  be  deducted  from  the 

_ht  found  (compare  Foerster  and  Wolf;  this  J.,  1907, 
844).  With  oxide  ores  and  slags,  in  absence  of  arsenic, 
I  _rm.  is  heated  for  about  10  minutes  with  G  grms.  of 
-odium  peroxide,  tin-  mass  is  extracted  with  water,  and 
the  solution   acidified  with  hydrochloric  acid  and  evap- 

led  to  dryness  :  silica  is  filtered  off,  the  filtrate  saturated 
with  hydrogen  sulphide,  the  precipitated  antimony  sul- 
phieb-  dissolved  in  concentrated  hydrochloric  acid,  and 
the  boiling  solution  titrated  with  potassium  bromate. 
In  |  .,f  arsenic,  the  sulphide  precipitate  is  boiled 

f..r  a  long  time  with  water  and.  after  filtering,  the  solution 
•In-  arsenic  i-  acidified  with  hydrochloric  acid 

I  boiling  with  potassium  bromate,  the  antimony 

pbide  Ixing  dissolved  in  hydrochloric  acid  and  similarly 

titrated.     Decomposition  with  sodium  peroxide  may  also 

effected  in  the  presence  of  arsenic  by  dissolving  the 

bated  hydrochloric  acid  and  precipitating 

the-   arsenic   with   hydrogen   sulphide;    the   mixture   is 

filtered  throng!)  BStOS,  the  residue  washed  with  hydro- 

chloric m  id.  dissolved  by  boiling  with  water,  the  solution 
dined  with  hydrochloric  acid,  boiled,  and  titrated  with 

bromate.  Antimony  i-  precipitated  as  sulphide  from  the 
diluted  filtrate-,  and  the  precipitate  dissolved  in  hydro- 
c  bJork  »'  id  and  titrated  a-  before.—  P.  Sonic. 

Electrolytic  separation  of .     W.  1). 

.dwell.      Z.  Klektrochem.,  1913,  19,  381-    :SH4. 

rated  quantitatively  from  tungsten  in  the 

pretence  of  f  alkali  sulphide,  with  the-  addition 

of   lodhrm   -ulph.tc   to    prevent    the   formation   of    polyiul- 

phi.  dium  sulphidi      mow  luttaUe  than  ammonium 

sulphide  at  with  the  latter  it  i-  not  possible  to  gH  a  good 

ry    f-lce  trede-.       The-    cl.  c  trolj 
<.,rned  80    '  .  with  a  e  on.  i,t  of  ii  .",      1-7  amp., 

corre  |  ending  to  a  voltage  e.f  l-T  to  2*3.  The  tin  is 
deposited  free-  from  tungtten  hut  alwayt  contai 

fat  tl .    depo  i'. '-ii  of  <ii     i  in.  of  tin  the 

pre,ce--  ree|uire-  l  lie,ur  witli  a  rotating  cathode,  and  al  oul 

with  a  Molybdenum  mm  t  ne,t 

bej  Led  with  the  tin.     \\    II   P. 

,i7n     hydroxidi  .      Preeimtaticm     <>] ■    -     and     its 
frr.n,    chromium      \V.    Jakob.     An/.    Akad. 
Ui ■-.   Krakan,  191  •■-'.    <  hem.  Zentr.,   1918, 

1.  1841. 
I  i  r.v.  aluminium  hydroxide-  i-  quantitatively  prccipif 

I  in,  fre  m  a  boihng  alkaline  aluminate 


solution  by  means  of  bromine.  The  method  is  of  value 
for  the  separation  of  aluminium  from  chromium.  Sulphuric 
and  boric  acids  havo  a  prejudicial  effect  on  tho  precipita- 
tion.— A.  S. 

Determination  of  water  in  coal.     Teed.     See  IIa. 

Determination  of  water  formed  by  combustion  of  substances 
containing  sulphur  and  nitrogen  in  the  calorimetric 
bomb.     Ran.     See  IIa. 

Determination  of  water  in  the  volatile  products  resulting 
from    the    distillation    of  fuels.     Lambris.     See    IIa. 

Tests  distinguishing  between  lamp  oil  and  varnish  spirits 
(turpentine  oil  substitutes).     Holde.    See  IIa. 

Effect  of  temperature,  acid  concentration,  and  time  on  the 
brominalion  of  phenol  for  quantitative  determinations. 
Redman  and  others.     See  III. 

Valuation  of  malt  extracts  [for  use  in  the  textile  industry]. 
Dreapcr.     >SVe  VI. 

Detection    of    hydrocyanic    acid.     Pertusi    and    Gastaldi 

See  VII. 

Contribution  to  the  chemistry  of  gold.     Lenher.     See  VII. 

Rapid  determination  of  silver  in  mill  solutions.     Clevenger. 

See  X. 

The  American  alcohol-insoluble  test  for  shellac.     Bragg  and 
others.     See  XIII. 

Direct   volumetric   determination   of  caoutchouc   by   means 
of  bromine.     Schmitz.     See  XIV. 

Direct  determination  of  caoutchouc  as  tetrabromide.     His* 
richsen  and  Kindscher.     See  XIV. 

New  method  for  the  direct  determination  of  rubber.     Wesson. 

See  XIV. 

Determination   of  acid   in   oak-bark  suspenders.     Tanzer. 

See  XV. 

Sulphite -cellulose    liquors    in    tanning    extracts.     Monnet. 

See  XV. 

Analysis  of  chrome  leather.     Thuau.     See  XV. 

Deter, ui  nation    of  pentoses   in   presence   of  other   sugars. 
Pinoff  and  (Jude.     See  XVII. 

Polarimetrie    determination   of  sucrose   in   honey   by  the 
m,  (hod  of  L>  hma n n  and  Sladlinycr.     Sarin.     See  XV 1 1 

Detection  of  ni Inms  arid  [  i n  waters]  in  presence  of  f 
salts.     Artmann.     <SV«    XIXb. 

Bactericidal  testing  of  disinfectants.    Kingzett  and  Weed- 
.oci<.    See  XIXb. 

Alkaloid  sil'n  ■otii  iii/stali  s.      .lensen.      <S'ee  XX. 

Detection  oi  aloes  in  admixturt  with  extracts  of  dn 
taining   hydrotymethylanthraquinones  and   identiflcai 
of  tin  latter  by  the  crystallint  form  of  the  isolated  hyd 
methylanthraquinones.    Mossier.     Bee  XX. 

1'ATKNTS. 

Pyrometers.     V.     Rogers,     Sheffield.     Eng.     Pat.     84 
April  L0,  l!»12.     Addition  to  Eng.  Pat.  6364,  March  14, 
lit  1 2. 

Is  order  to  compen  ate  for  the  error,,  which  would 

,.,,i   cd  ,i.   pyrometer-  of  the-  kind  claimed  in  the  prim 

paterd   bj  occs  ional  accidental  local  heating  e,r  chilling 
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of  the  wires  or  of  their  sheath,  the  materials  for  the  thermo- 
couple are  chosen  so  that  the  change  of  electromotive 
force  of  the  couple  due  to  the  temporary  change  in  the 
cooling  effect  of  the  cooling  fluid  counterbalances  the 
change  of  resistance  of  the  wires  due  to  the  same  tem- 
porary disturbance.  The  current  of  cooling  fluid  is  adj  usted 
by  trial  so  that  the  best  effect  can  be  obtained,  and  the 
errors  are  lessened  by  choosing  wires  for  the  whole  circuit 
with  as  low  a  resistance  as  is  practicable.  Examples  are 
given  of  the  calculations  made  in  order  to  select  a  suitable 
couple  for  given  conditions. — A.  T.  L. 

Testing  the  consistency  of  bitumen,  tar  and  like  liquids  ; 

Apparatus  for .     F.  Wood,  Purley,  Surrey.     Eng. 

Pat.  9603,  April  23,  1912. 

The  material  to  be  tested  is  placed  on  the  table,  u,  which 
is  adjusted  at  a  suitable  height  by  the  screws,  V,  W,  so 
that  the  point  of  the  needle,  C,  is  just  in  contact  with  the 
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material.  The  needle,  C,  is  attached  to  the  lever,  A,  B, 
supported  by  the  fulcrum,  a.  The  pressure  is  adjusted 
by  the  sliding  weight,  X,  and  the  other  end  of  the  lever,  B, 
travels  in  a  helical  guiding  path,  F,  G.  The  lever  is 
connected  with  the  spindle,  I,  to  which  is  attached  a 
weight,  K,  and  a  pointer,  Y,  which  moves  over  a  graduated 
scale  and  indicates  the  depth  to  which  the  needle  pene- 
trates. The  brake,  g,  acting  on  the  drum,  L,  attached  to 
the  spindle,  I,  stops  any  movement  until  released.  The 
release  is  effected  by  the  pneumatic  bulb,  M,  which  is 
inflated  with  air  either  by  the  pressure  ball,  S,  or  the 
piston,  T.  When  the  bulb,  M,  is  filled  with  air  the  brake 
is  taken  off  the  drum  and  the  test  proceeds.  A  small 
adjustable  opening,  R,  allows  the  air  to  escape  slowly,  so 
that  after  a  definite  time  the  bulb  is  deflated  and  the 
brake  coming  into  force  stops  the  test.  The  time  during 
which  the  needle  penetrates  the  material  being  tested  is 
thus  determined  by  the  size  of  the  opening,  R,  and  the 
amount  of  penetration  is  indicated  by  the  pointer,   Y. 

— W.  H.  C. 


Gas-analyser ;     Automatic 


-.     A.    Mertens,    Cruvbekc, 
Belgium.     U.S.    Pat.    1,060,996,    May   6,    1913. 
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London  Section. 


Meeting  held  at  Burlington  House,  on  Monday,  June  2nd, 

1913. 


DR.    W.    R.    HODGKINSON   IN   THE   CHAIR. 


SOME   EXPERIMENTS   ON   THE   THEORY   OF 
ELECTROTANNING. 

BY   DR.    E.    K.    RIDEAL   AND   U.    R.    EVANS. 

It  has  for  some  time  been  known  that  the  diffusion  of 
tanning  substances  into  hides — a  process  which  is  usually 
rather  slow — could  be  accelerated  considerably  by  causing 
\CUurent  °f  electricity  to  fl°w  through  the  liquid' in  which 
the  hides  are  being  tanned.  Many  attempts  have  been 
m^L   t0  utilise  this  *act  in  "  quicktanning  processes." 

The  first  use  of  "  galvanism  for  tanning  purposes " 
was  made  as  early  as  1 849  by  Crosse,  who  placed  electrodes 
of  zinc  and  lead  in  an  ordinary  tanpit.     Rebu  in  1861  made 
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further  experiments,  and  de  Mertass  of  St.  Petersburg  in 
1874  designed  an  electric-tannage  process,  which  continued 
to  be  used  in  nearly  600  pits  for  some  years.  Processes 
for  electrical  tanning  were  also  worked  by  Nielson  (of 
Norrkoping,  Sweden)  about  1889,  and  by  Worms  and  Bale 
in  France  in  1887.  The  latter  (this  J.,  1888,  p.  443) 
used  the  combination  of  "electricity  and  motion." 

About  1888  Groth  invented  his  method  of  electrical 
tanning ;  in  this  process,  also,  the  hides  wen  kept  in 
motion  during  the  electrical  treatment;  R  ideal  end 
Trotter  (this  J.,  1891,  p.  425),  who  examined  the  process 
scientifically,  found  that  the  acceleration  was  largely 
due  to  the  electricity,  although  partly  due  to  the  notion. 

But  all  these  processes  have  been,  on  the  whole,  empirical, 
and  very  little  work  has  been  done  to  ascertain  the  exact 
nature  of  the  forces  in  action  and  of  the  bafmenoe  of  external 
conditions.  Such  an  investigation,  however,  mutt  be 
introductory  to  an  attempt  to  settle  the  best  conditions 
under  which  good  leather  can  be  produced  both  quickly 
and  cheaply.  And,  until  such  experiments  have  been 
made,  it  is  not  possible  to  condemn  elactrotannage 
merely  because  certain  leather*  of  inferior  cjiiali; 
said  to  have  been  " electrically  tanned"— iare  ooma  oa 
to  the  market. 
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In  the  following  experiments  Home  attempt  hai  be,  n 
made  to  find  the  nature  of  the  transference  of  tannin  by 
the  aleetvk  current,  and  how  it  is  affected  by  externa] 
'  ireum.stanceu.  Some  inquiry  hasalso  been  made  as  to  the 
'herni'al  changes  which  occur  in  tannic  acid  on  its  eli  <■- 
trolv-is.  In  this  way  it  has  baea  possible  to  outline 
eoaditaous  which  will  ensure  qmek  transfer  of  the 
t  in -substance  through  the  hide,  at  a  low  expenditure  of 
electrical  energy  and  tan   material. 

a.  Model   el    Tatnafar,     Three   modw  of    transfer    of 

matter    in    liquid*   are    known    to    In-    possible    under    the 

in Hik  11' *   of  an  electric  earreat;    these  are  (i)  ionic  eon- 

du<  tion,    which    involv       the    passage   of   dissolved    matter 

•  .  Itrectkme,  tad  ileochemiealdecompositioo 

at  ti  .des. 

which     involves     the     movement     of 

colloid  '  partiek  -.  apparently,  as  a  rule,  m  oae  directioa 
oar/  and  without  perceptible  deeo eaaoeit ion. 

'n    bodily   transfer  of   a    liquid 

Nation  'including  the  torrent)  tkroagh  a  porous  wall. 
'there  .,n  whv  tannic  acid    oration*  should  not 

show  all  these  three  mode-  .,f  tran 


b.  The  effect  of  additions  has  to  be  consider  d  since 
organic  acids  are  in  practice  formed  in  the  tan-bath  as  the 
result  of  fermentation,  and  since  it  has  been  proposed  to  udd 
various  salts  to  electrical  tan  baths.  The  addition  of 
electrolytes  will 

(1)  greatly  alter  the  concentration  of  the  ions  of  tannic 
acid  ; 

(2)  often  alter  the  velocity,  and  sometimes  the  direct  ion, 
of  the  oataphoretic  movement  ; 

('.i)  decrease  the  endostnotic   movement. 

But  the  two  most  important  effects  have  still  to  I"' 
stated :  — 

(4)  Such  additions  will  greatly  increase  the  conductivity 
of  the  solution  as  a  whole.  Thus,  if  an  electrolyte  be  added 
to  a  tannin  solution,  even  if  the  number  and  mobility  "i 
tannin -ioni  be  not  reduced,  the  total  conductivity  of  th* 

solution  will  be  so  much  increased  by  the  addition  of  UM 

electrolyte   that  the  proportion  of  the  current  used  in  thi 

useful   work  of  tannin  transference  is  reduced  to  a  small 
fraction. 

(6)  The   full     "back    K.M.F.    of   polarization      af    the 
electrodes    is    arrived    at    more    quickly    and    maintenofl 
more   completely   if    t In-   solution   as  a    whole   has  a  h 
conductivity. 
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c.  The  nature  of  the  electrode  materia!  will  have  a  large 
influence  upon  the  amount  of  electrodic  decomposition  of 
the  tanning-matter.  This  is  of  the  utmost  importance, 
both  with  a  view  to  avoiding  loss  of  tannin,  and  also 
because  the  products  of  decomposition  are  often  electrolytes 
and  produce  the  undesirable  effects  that  have  been  described. 

Experimental. 

Two  classes  of  experiments  were  performed.  Firstly, 
experiments  were  made  in  cells  divided  by  porous  partitions 
in  order  to  investigate  separately  the  effect  of  electrodic 
decomposition  at  the  two  poles,  and  also  to  note  the 
influence  of  the  electrodic  material  on  this  decomposition. 
At  the  same  time,  the  phenomenon  of  electric  endosmose 
was  observed  and  its  amount  measured. 


noted  in  each  case.  The  liquid  used  was  generally  tannic 
acid  solution  in  both  compartments,  but  in  some  cases  the 
outer  solution  contained  only  dilute  potassium  chloride  ; 
to  test  the  influence  of  additions  to  the  tannin  liquor, 
salts  were  in  some  experiments  added  in  varying  proportion 
to  the  tannic  acid  solution.  The  conductivity  of  the 
solution  in  both  cells  was  measured  before  and  after  the 
experiment,  and  in  some  cases  the  "acidity"  was  also 
determined  by  the  electrometric  method  of  Sand,  Wood 
and  Law.  (This  J.,  1911,  p.  3,  872.)  These  numbers 
gave  a  clue  to  the  amount  of  decomposition  that  was 
caused  at  the  electrodes,  the  electrodic  material  being  also 
varied  in  different  experiments.  The  volume  of  liquid 
in  the  two  compartments  was  noted  after  the  experiment, 
and  thus  the  rate  of  endosmose  could  be  arrived  at. 


SOME  TYPICAL  DIFFUSION  CURVES 
se/r  i  MMS 


NpO  VOLTS 
""j/QOWLTS 


\V(?2VOLT5 


tNoO 


75N^OV 


But  for  the  purpose  of  examining  the  migration  of 
tannin  through  a  substance,  a  porous  pot  was  clearly 
unsuitable.  The  greater  portion  of  the  work  was  therefore 
devoted  to  tracing  the  progression  of  tannin  under  the 
influence  of  an  electric  current,  through  narrow  tubes 
filled  with  gelatine  jelly.  This  jelly  contained  a  trace 
of  ferric  chloride,  and  as  the  tannin  penetrated  into  it,  the 
colouration  (due  to  the  so-called  "  ferric  tannate  ")  was 
produced,  and  form1}  %  means  of  observing  its  advance 
quantitatively.  In  most  experiments,  additions  were  made 
to  the  tannin  solution,  for  the  purpose  of  ascertaining  their 
effect  on  the  migration. 

/.  "  Divided  cell  experiments." 

It  is  impossible  to  describe  in  detail  the  various  experi- 
ments made  in  porous  pots.  The  general  method  of 
procedure  was  as  follows  :  A  round  porous  pot  containing 
one  electrode  was  placed  in  a  glass  jar  containing  the 
other  electrode  ;  measured  volumes  of  liquid  were  poured 
into  the  two  compartments,  and  a  known  E.M.F.  (usually 
4  volts)  was  applied  for  several  hours  ;  the  current  passing 
was  measured  on  an  ammeter  and  the  temperature,  etc,  was 


The  details  of  two  experiments  may  bo  given  as  an 
example.  They  are  shown  for  comparison  in  parallel 
columns  : — 


Exp.  A. 


Electrolyte    in    both    compart-  1     p<>r 

ments    tannj 

Electrode  material  ". <  "arbon 

Electrode  area ■r>|  ,s,l •  "'• 

Temperature    *°     „ 

E.M.F.  applied   *  ™lts .  ,  . 

Current  amps °"M4nS™ing 

to   (MMU 

Specific  resistance,  of  solution 
used,  before  electrolysis,  per 
cm.  cube    ,48i 

Specific  resistance,  after  experi- 
ment, in  cathode  compart- 
ment, per  cm.  cube '•' ■•• 

Specific  resistance,  after  experi- 
ment, in  anode  compartment, 
per  cm.  cube 507 


Bxd.  B. 


1  per    cent 
tannir  acid 

Copper 
ft  J  g(|.  in. 
18° 

It* 

0002  sinking 
to  o-ooi 


10,640 
BOOQ 

3258 
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Similar  results  were  obtained  with  4  per  oent.  tannic 
acid. 

Although  no  two  experiments  with  porons  pots  ean  bo 
exactly  comparable,  the  genera]  conclusions  arrived  at 
were  clear  : — 

(1)  A  copper  cathode  causes  more  cathodie  decomposition 
to  a  tannic  acid  solution  than  a  carbon  cathode  ;  but  a 
copper  anode  brings  about  less  anodic  decomposition  than 
a  carbon  anode.     This  is  to  be  expected. 

(2)  The  addition  of  salts  such  as  potassium  sulphate 
do  not  interfere  seriously  with  the  rate  of  endosmose  at 
constant  E.M.F.  But  they  reduce  the  amount  of  tannin 
matter  which  takes  part  in  the  endosmose.  Thus  a  pure 
tannin  solution  moving  through  a  porous  pot  carries  its 
tannin  with  it.  but.  in  the  presence  of  potassium  sulphate, 
the  solvent  "leaves  the  tannin  behind." 

(3)  The  endosmose  takes  place  in  tho   "  positive   to 
ive  "  direction. 

//.  "  Jelly  Tube"  Experiment*. 

A  jelly  consisting  of  5  per  cent.  Nelson  No.  2  gelatine, 
dissolved  in  water  containing  0-1  per  cent,  of  ferric  chloride 
(a  strength  which  produces  a  good  colouration  with 
tannin)  was  introduced  into  a  scries  of  glass  tubes  (Fig.  1). 
These  glass  tubes  are 
10  cms.  long  and  of 
0*2  cms.  internal  bore; 
they  contain  a  length 
of  about  3-6  cms.  of 
the  jelly  situate  at  about 
:n<.  from  the  top 
end.  The  bottom  of 
each  tube  was  placed  in 
a  small  test-tube  (0-6 
cms.  diam.)  and  was 
filled  up  to  the  gelatine 
with  a  4  per  cent,  solu- 
tion of  tannic  acid.  The 
space  above  the  gelatine 
(and  also  tho  test-tubes) 
was  similarly  filled  with 
tho  same  solution  T. 
By  means  of  copper 
wires  C,  C1  connected 
to  mercury  troughs  any 
number  of  these  tubes 
could  be  connected  to 
sources  "f  current  at 
different  E.M.F.s.  The 
wires  at  the  bottom 
formed  tho  positive 
and  those 
above  the  negative  elec- 
trodes. 

A  series  of  such  tubes 
w  re  arranged  vertically, 
attached  to  a  thin  board 
Ik- hind.  By  means  of 
■  rip  of  squared  paper 
placd  as  a  scale  behind 
the  row  of  gelatine  con- 
timing  tubes,  the  ad- 
vance of  the  colouration 
produced  by  the  inter 
tion  of  the  migrating  tannin  with  the  ferric chloridi  olutiOD 
could  ea  ilv  be  followed.    }<■  of  this  advance  from 

rK)th  ends   were  taken   over  a   period  of  about    •'(')  hours. 

■  me  tube,  pure  tannic  acid  tohxtion  ira  need,  in  others 
email  quantities  of  iub  tana  •.  irhose  influence  we  were 
anxiou-  to  investigate,  were  added  to  the  solution  at 
both  ends  of  the  tubes.  The  E.M.F.  applied  wn  varied 
in  the  oase  of  different  tabes;  in  the  second  series  of 
experiments,  a  number  of  blank  experiments  were  made  in 
which  no  K. M.F.  was  applied,  with  a  view  to  obtaining 
irately  the  transfer  doe  to  natural  diffusion.      Jn  this 

:.d  series   of  mpwinmnts    the  concentration   of  the 

sul>-  :  led  sras  varied,  while  in  the  third  the    I  rengtb 

of  tana  olution  employed  i-  also  changed.     The 

"  age  "  of  the  jelly  also  difbr-'  in  the  three  erie  of  experi- 
ments, i.e.,  the  gelatine  has  been  permeated  for  a  different 
time  with  the  ferric  chloride. 


T; 


no.  i. 


In  evory  case  the  tannin  was  observed  to  enter  the 
tube  in  both  directions.  Tho  most  important  migration 
is  in  the  negative  to  positivo  direction,  and  is  apparently 
due  to  ionic  or  cataphoretic  movement.  The  loss  rapid 
entry  of  the  tannin — in  tho  positive  to  negative  sense — 
is  presumably  due  to  the  endosmose  obsorved  in  tho  porous 
pot  experiments ;  this  view  is  confirmed  by  the  form  of 
tho  boundary  of  advance,  which  supports  the  view  that 
the  solvent  as  a  whole  is  penetrating  the  jelly,  and  taking 
advantage  of  any  flaws  occurring  therein.  (Fig.  2.)  Tho 
advance  in  the  opposite  direction  shows  a  smooth  front. 


CATAPHORETIC 
OR  IONIC 


ENDOSmotic 


Fig.  2. 

Curves  were  plotted  to  show  the  gradual  movement 
of  the  tannin  into  the  jelly  in  both  directions.  A  few  of 
these  curves  are  shown  as  examples.  The  abscissae  repre- 
sent the  time  in  hours,  the  ordinates  the  position  on  the 
tubes. 


A   

New  jelly 

No  added  substance 

B   

i »        » » 

A  H2S04 

C    

ii        >  t 

fr  Boric 

D   

/,  Formic 

E   

Older  jelly 

No  addition 

F    

»  »                II 

Formic  acid,  various  strengths 

A  few  of  the  experiments  made  in  the  first  series  had  to  be 
repeated,  notably  those  in  which  potash,  sodium  acetate 
and  phenol  respectively  were  added  to  the  tannin  solution, 
since  it  became  evident  that  the  colouration  the  advance  of 
which  had  been  followed  was  not  due  to  the  formation  of 
ferric  tannate,  but  to  ferric  hydroxide,  acetate  and  phenate 
respectively.  A  few  other  apparently  anomalous  results 
obtained  in  the  first  series  were  subsequently  explained. 

It  was  observed  that  the  older  the  jelly,  tho  slower  was 
the  diffusion ;  this  was  duo  to  the  hardening  action  of  the 
ferric  salt. 

Discussing  the  Jorm  of  the  "  negative  to  positive"  movement 
(ionic  or  cataphoretic)  as  shown  by  the  downward  curves, 
we  see  that 

(1)  The  greater  the  potential  gradient,  the  quicker  the 
transference,  in  general ; 

(2)  On  the  whole,  additions  to  the  tannic  acid,  in 
concentrations  between  N  and  N/75  have  very  little  effect 
upon  tho  rate  of  migration  of  tannin  at  constant  voltage. 
In  one  or  two  cases,  e.g.,  in  presence  of  N/75  formic  acid 


TVPiCAl   FORM 
OF    CURVE 


DISTANCE 


1-KJ.    3. 


at  4  volts  in  old  jelly,  tho  addition  seems  to  cause  a  slight 
acceleration  to  the  transfer;  but  this  is  not  enough  fcfl 
compensate  for  the  disadvantages  caused  by  such  additions. 
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(3)  The  curves  tend  to  approximate  to  a  certain  typical 
form  (Fig.  3)  in  which  the  gradient  falls  off  at  first  with 
the  time,  finally  becoming  constant.  This  is  due  to  two 
causes  : — 

o.  Natural  diffusion  at  first  aids  the  migration. 

fj.  There  is  a  tendency  for  polarization  to  occur.  Thus 
this  "  typical  form  "  of  curve  becomes  all  the  more  marked 
when  strong  electrolytes  are  substituted  for  weak  ones. 

The  upward  curves  show  the  "  positive  to  negative  " 
(endosmotic)  movement. 

(1)  This  is  much  less  rapid  than  the  "negative  to 
positive "  migration,  being  comparable  to  the  rate  of 
natural  diffusion. 

(2)  It  is  less  dependent  on  the  applied  E.M.F. 

(3)  In  the  presence  of  comparatively  large  quantities  of 
such  electrolytes  as  potassium  sulphate,,  sulphuric  acid 
and  formic  acid,  at  the  lower  voltages,  tannin  does  not  seem 
to  take  part  in  the  endosmose-. 

Strong  tannic  acid  solutions  show  a  more  rapid  diffusion 
(in  both  directions)  than  weak  ones. 

The  main  conclusions  to  be  drawn  from  the  experiments 
are  as  follows  : — 

(1)  Ionic  or  cataphoretic  migration  is  the  main  agency 
involved  in  the  transference  of  tannin  through  gelatinous 
substances  and  not  endosmose  (which  causes  a  less  rapid 
transfer  in  the  opposite  direction). 

(2)  The  addition  of  acids  and  metallic  salts  decrease 
the  transfer  per  kilowatt  hour  because 

a.  They  cause  conduction  of  current  in  a  way  which 
does  not  involve  the  transfer  of  tannin. 

b.  They  cause  polarization  at  an  unduly  early  stage, 
and  so  reduce  the  effective  E.M.F. 

c.  They  reduce  or  inhibit  the  tannin  carried  by  endos- 
nio.se,  especially  at  high  concentrations. 

D.  Some  have  a  specific  slowing  action  upon  the  ionic 
migration. 

Incidentally  in  their  presence,  when  attackable  anodes 
(e.g.,  of  copper)  are  used,  these  suffer  an  undue  electro- 
chemical attack. 

(3)  If  we  assume  that  the  jelly  offers  an  approximate 
analogy  to  the  structure  of  a  hide  substance  it  is  clear 
that,  in  the  absence  of  acids  and  conducting  salts,  a 
very  small  expenditure  of  electrical  energy  can  cause  a 
great  increase  in  the  rapidity  of  the  transference  of  tannin 
through  a  hide — which  is  probably  the  slowest  part  of  the 
tannin  process. 

(4)  The  electrode  material  has  an  important  influence 
on  the  success  of  an  electrotanning  process,  because  if  an 
unsuitable  material  be  used,  an  undue  decomposition  will 
occur  at  the  electrodes,  and  so  (a)  tanning  matter  will  be 
destroyed  (b)  acids  will  be  produced,  which  will  produce 
the  undcsirahlc  effects  outlined  above. 

For  this  reason  it  is  best  to  use  cathodes  of  carbon  and 
anodes  of  copper,  and  to  keep  the  bath  sterile  ;  in  this  way, 
an  undue  wastage  of  energy  and  tannin  is  avoided.  But 
for  some  purposes  the  tanner  insists  upon  a  bath  containing 
relatively  large  amounts  of  organic  acids  (which  may  be 
necessary  for  the  reaction  between  the  tannin  matter 
with  the  hide  substance,  after  it  has  penetrated  into  the 
latter) ;  in  such  a  case,  it  would  be  extravagant  to  use 
copper  anodes,  which  would  be  quickly  attacked  in  the 
highly  conductive  solutions,  and  carbon  anodes  also 
may  be  employed.  But  so  far  as  possible,  every  endeavour 
should  be  made  to  keep  the  total  conductivity  of  the  tan 
bath  as  low  as  possible. 

It  must,  of  course,  be  remembered  that  the  transference 
of  tannin  into  the  hide  substance  is  not  the  only  part  of 
the  tanning  process,  although  it  is  doubtless  the  slowest 
and  most  unsatisfactory.  But,afterthctanningsubstances 
have  entered  the  hide,  there  is  doubtless  some  sort  of 
chemical  reaction  between  them  and  the  hide  material,  and 
it  is  for  the  tanning  chemist  to  settle  the  conditions  mo»t 
favourable  to  this  combination.  Possibly  these  may  not 
lie  the  conditions  which  are  mostsuitable  for  th«  economi- 
cal electrochemical  transference  of  the  tannin  through  the 
hide;  but  if  the  electrochemist  clearly  states  what  con- 
ditions arc  most  favourable  to  his  part  of  the  process,  and 
the  tanning  chemist  will  tell  us  within  what  limits  the 
chemical  interaction  will  proceed  satisfactorily,  doubtli  H 
some  compromise  could  be  arrived  at,  which  would  result 
in  a  successful  tanning  process.     (For  instance,  the  electro- 


chemist  will  desire  as  low  a  bath  acidity  as  possible  ;  the 
tanning  chemist  may — for  some  purposes — prefer  a  high 
one;  but  there  may  be  some  intermediate  strength  which 
would  suit  both.) 

It  may  be  suggested  as  a  possibility  that  endosmose — 
which  involves  the  bodily  transfer  of  the  solution  through 
the  hide — may  prove  a  destructive  form  of  introduction  of 
tanning  matter  into  the  latter ;  for,  as  was  observed 
in  the  case  of  the  jelly-tube  experiments,  advantage  will 
be  taken  of  any  points  of  weakness  in  choosing  its  path, 
and  this  weakness  will,  therefore,  probably  be  increased. 
If  this  is  so,  it  may  well  be  advantageous  to  avoid  endos- 
mose as  much  as  possible,  and  it  is  satisfactory  to  find 
that  it  Is  not  the  main  agency  of  transport  involved  in 
electrotannage.  The  fact  that  the  entry  of  the  tannin  is 
dissimilar  in  the  two  directions,  as  well  as  the  fact  that 
hides  are  themselves  dissimilar  on  the  two  sides,  must  be 
taken  into  account  in  the  settlement  of  the  relative  times 
during  which  the  current  should  pass  in  the  two  directions. 

Within  the  last  few  months,  0.  J.  Williams  has  published 
a  research  upon  the  subject  of  electrotannage.  The 
figures  which  he  quotes  have  little  bearing  on  the  matter 
since  he  assumes  electric  endosmose  to  be  the  only  agency 
at  work.  But  he  is  right  in  regarding  the  loss  of  tannin 
matter  by  electrodic  decomposition  as  one  of  the  main 
problems  to  be  dealt  with  in  an  electrotanning  process. 
He  proposes  the  employment  of  an  alternating  current, 
which  in  his  view  should  cause  no  decomposition,  and  yet 
allow  the  endosmose  to  proceed.  But  it  is  difficult  to  see 
how — unless  a  valve  like  structure  be  assumed  to  exist  in 
the  hide — an  alternating  current  of  sufficiently  high 
frequency  to  prevent  electrodic  decomposition  could,  per 
se,  produce  any  endosmotic  movement  of  tanning  liquor 
through  the  hide.  The  best  method  of  preventing  the 
electrodic  destruction  of  tannin  is  a  careful  choice  of  the 
material  and  form  of  the  electrodes  employed,  ana  a 
scientific  control  of  the  composition  of  the  bath. 

Discussion. 

Mr.  W.  Colebrook  Reynolds  asked  whether  the  move- 
ment of  the  iron  of  the  indicator  towards  the  cathode 
had  been  taken  into  account.  If  not,  the  apparent 
movement  of  the  tannic  acid  would  be  partly  illusory. 

Dr.  Parker  said  that  17  or  18  years  ago  he  had  gone 
over  to  Sweden  to  investigate  the  process  of  tanning  assisted 
by  the  electric  current,  and  he  was  very  much  impressed 
with  a  demonstration  of  it  in  a  large  tannery  at  Wenners- 
borg,  Sweden,  where  they  were  tanning  some  400  to  500 
hides  each  week.  The  tanning  process  was  apparently 
accelerated  and  the  penetration  of  the  tannin  into  the 
fibres  of  the  hide  was  apparently  assisted  by  the  electrical 
current.  During  the  past  18  years,  however,  great 
changes  have  taken  place  in  the  processes  of  leather  manu- 
facture. Years  ago  sole  leather  required  twelve  months 
to  be  properly  tanned.  Nowadays  that  period  had  been 
reduced  to  as  many  week«,  and  good  leather  could 
even  be  tanned  in  as  short  a  time  as  twelve  days.  Some 
years  ago,  in  Vienna,  a  tanner,  in  order  to  win  a  bet,  under- 
took to  tan  some  leather  and  have  it  made  into  a 
pair  of  boots,  all  within  forty-eight  hours.  An  ox  was 
s  laughtered  in  the  city  abattoir  at  six  o'clock  in  the  morning. 
The  hide  was  immediately  conveyed  to  the  tannery,  tanned, 
dried  and  finished,  and  within  forty-eight  hours  after  the 
tanner  appeared  in  the  cafe  wearing  the  finished  boots. 
In  this  instance  there  was  no  record  as  to  the  quality  of  the 
leather.  If  leather  could  be  made  and  turned  into  a  pair 
of  boots  in  forty-eight  hours,  any  claim  made  on  behalf 
of  electrical  acceleration  fell  rather  flat.  For  some  years 
he  had  initiated  and  carried  out  in  his  laboratory  various 
teste  connected  with  electrical  tanning,  and  he  had  failed 
to  produce  a  process  which  offered  considerable  commercial 
advantages.  In  other  words,  he  had  never  been  able  to  tan 
on  a  practical  scale  quicker  or  bettor  by  the  aid  of  electrical 
current  than  he  had  been  able  to  tan  by  various  mechanical 
means  with  chemical  assistance,  added  to  which  the  latter 
were  cheaper.  Practical  tanners  <li<l  nol  worry  so  much 
about  the  quality  of  the  leath.r  as  the  cosl  of  production. 
What  was  wanted  to  day  res  thai  from  a  given  weighl  "f 
hide  substance  a  given  weight  of  finished  leather  should  be 
produced  at  a  certain  cost  per  lb.,  and  they  were  loath  to 
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adopt  any  process  which,  if  it  gave  the  same  results,  would 
iM  ■  motion  of  a  penny  to  t  ho  cost  of  production,  oven 
if  the  leathers  produced  by  this  means  were  slightly  better. 
Thanks  to  Procter's  work  and  to  the  work  of  other  of  their 

members,  they  had  advanced  very  considerably  in  their 

knowledge  of  the  chemist ry  l>othof  the  raw  materials  and  of 
the  process  of  leather  manufacture  during  the  Lust  eighteen 
years.  They  now  understood  more  fully  the  action  of  tho 
acids  and  alkalis  upon  bides.  They  understood  how  to 
accelerate  the  penetration  of  the  tan  through  the  hide 
substance  so  much  so  that  really  good  leather  could  be 
turned  out  in  the  tanyard  in  fourteen  days — therefore,  the 
advantage  of  speed  claimed  by  those  who  advocated  the 
use  of  electricity  was  not  now  so  important  a  matter  as 
it  was  eighteen  years  ago.  The  authors,  while  they  had 
not  dealt  with  the  subject  from  a  practical  standpoint, 
had  certainly  given  some  theoretical  points  for  considera- 
tion, and  he  was  thinking  how  those  theories  which  they 
had  propounded  might  be  carried  out  on  a  practical 
scale.  If  they  would  come  to  the  Leathersellers'  Technical 
O  >lloi:e  he  would  provido  20  or  40  hidos,  or  as  many  as  they 
wanted,  and  they  could  fit  up  their  apparatus,  and  if  they 
got  any  more  weight  than  he  could  get,  or  if  they  could 
produce  leather  more  quickly  than  he  could,  or  better 
leather,  and,  last  but  not  least,  cheaper,  they  would  have 
him  for  a  convert  at  once.  He  would  be  prepared  to  take 
corresponding  hides  to  them,  using  tho  same  liquors  but 
using  drums  or  paddles,  as  the  case  might  be.  All  that 
took  place  in  the  process  of  leather  manufacture  was  not 
yet  understood,  but  much  information  had  been  gained 
by  the  work  of  Procter  and  others  in  connection  with 
colloidal  chemistry,  and  the  researches  which  had  been 
carried  out  dealing  with  the  effect  of  swelling  and  tanning 
nf  hides  by  means  of  acids  and  various  salts  in  the  liquors. 
He  did  not  desire  to  convey  the  impression  that  he  looked 
upon  the  use  of  electricity  in  connection  with  tanning  to  be 
hopeless,  but  he  had  tried  it  with  weak  currents,  alter- 
nating and  direct,  and  had  tried  it  all  ways,  but  he  had  now 
given  it  up.  Another  point,  and  one  on  which  he  bowed 
to  tho  authors  of  tho  paper,  was  that  he  was  not  sure 
whether  his  process  would  conserve  tho  tanning  acid  as 
much  as  they  claimed  to  do.  They  did  not  give  figures, 
but  the}-  pointed  out  that  there  was  not  the  same  decom- 
position of  tannic  acid  by  their  process  as  by  tho  ordinary 
processes,  but  he  had  been  taught  to  believe  that  the 
decomposition  of  tannic  acids,  or  rather  tho  hydrolysis  of 
tannin,  produced  beneficial  acids,  and  the  fermentation 
of  the  glucoses  produced  acids.     Unless  tho  early  liquors 

•  k<  pt  a'  id  enough,  that  is  to  say,  if  one  did  not  have  a 
proper  fermentation  going  on  in  the  tanyard  which  could 
produce  sufficient  lactic,  acetic  and  propionic  acids,  they 
would  not  get  .sufficient  swelling.  If  the  leather  was  not 
sufficiently  swelled  in  tho  early  processes  of  tanning  they 
would  neither  get  sufficient  weight  into  the  leather,  nor 
would  the  leather  be  thick  and  solid,  as  it  must  be  to  po 
good  wearing  qualities  ;  and  unless  these  acids  were  present 
there  would  not  be  the  deposition  of  semi-solublosubstances 
inside  the  hide.  It  had  been  claimed  as  an  advantage  that 
the  electrics]  process  kept  the  liquors  sterile.  He  would  be 
rather  sorry  for  the  tanner  whose  liquors  were  sterile, 
,  unless  he  had  misunderstood  the  authors,  ho  was 
afraid  that  if  the  liquors  were  kept  sterile  and  there  was  no 

]  tv  present,  the  leather  would  be  flat,  tinny  and  brittle, 

illy  would  not  produce  s  commercia]  product. 

Dr.  EL  Kiokal,  in  reply,  said  it  had  been  mentioned  that 

the  decomposition  at  the  electrode  varied,  and  it  seemed 

to  have  been  gathered  from  the  paper  that  the  rate  of 

moment  in  the  liquid  itself  raried  with  the  nature  of  the 

electrodes  used.    That  was  not  what  they  bad  intended  to 

What  they  had  intended  to    ay  wa  .  that,  sup- 

oluUe  anode,  the  deoompo  ition  was 

less  than  if  they  had  an  insoluble  anode,  becau  c,  in  tead 

tygen  being  liberated  and  attacking  the  tanning  sub- 

the  e]e  -  olntion  and   the 

tannic  acid  was   left    unchanged      Tho  actual  actions  in 

body  of  the  electrolyte  itself,  tie-  rehxsttyof  the  tanning, 
and  the  n  waH  n„t  influenced  yery  much 

by   the   electrodes.     With   reference   to  an  iron   chloride 

travelled  a  certain  rate  with  the 
.   but  there  was  always  nufficient  iron  to  give  a 

jration ;  and  the  natural  diffusion  was  alao  a  check  on 


it,  because  tho  samo  error  ran  through  the  whole  of  tho 
results,  which  wcro  strictly  comparable 

With  reference  to  tho  unsuccessful  nature  of  the  past 
experiments  on  practical  electric  tanning  on  a  large 
scale,  he  thought  a  great  deal  could  bo  attributed  to  the 
high  conductivity  of  the  bath  itself.  When  thoy  worked 
on  a  large  scale  they  got  little  traces  or  possibly  oven  largo 
amounts  of  salts  of  lime,  etc.,  which  got  in  from  the  previous 
treatment  undergone  by  the  hides  before  thoy  were  ready 
for  the  tan  bath ;  that  affected  the  conductivity  and 
thus  permitted  a  great  deal  of  current  to  go  through  which 
was  not  aiding  the  tanning,  which  in  fact  acted  rather 
detrimentally  to  the  tannic  acid ;  for  tho  greater  current 
caused  greater  action  at  the  electrodes  themselves,  which 
action  decomposed  the  tannic  acid  and  involvod  a  great 
waste  of  tannic  acid.  If,  however,  the  bath  had  to  bo 
acid,  carbon  electrodes  should  bo  used  instead  of  copper 
ones.  They  did  not  intend  to  suggest  that  the  liquor  was 
kept  sterile  by  means  of  electric  current  itself,  but  they 
suggested  it  should  be  kept  sterile  by  adding  some  suitablo 
steriliser,  provided  that  the  right  quantity  of  acid  which 
was  demanded  was  kept  there.  Apparently  in  practice  the 
baths  might  get  very  powerfully  acid  and  the  liquor 
become  inefficient,  or  they  might  cease  to  be  sufficiently 
acid.  There  ought  to  be  some  degree  of  acidity  which 
is  the  correct  acidity  for  hide  treatment.  Procter  was 
not  quite  certain  which  was  the  correct  acidity,  but  that 
should  be  experimentally  arrived  at.' 
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Dehydration  of  Ethyl  Alcohol  and  Ethyl  Ether. 


BY    GENERAL    W.    IPATIEW. 

In  a  communication  by  Sprent  (this  J.,  1913,  32, 
171 — 173)  on  a  technical  process  for  the  preparation  of 
ethane  is  described  a  method  of  hydrogenisation  of 
ethylene  by  hydrogen  and  reduced  nickel  under  pressure 
and  at  a  high  temperature.  The  ethylene  employed  was 
obtained  by  passing  the  vapours  of  ethyl  alcohol  over 
alumina  as  catalyst. 

In  this  communication  no  reference  was  made  to  tho 
fact  that  the  use  of  alumina  was  first  made  by  myself 
(Bcr.,  1903,  36,  2016)  in  a  scries  of  experiments  in  which 
it  was  shown  that  by  means  of  this  agent  at  tempera- 
tures of  350° — 360°  C.  theoretically  quantitative  yields  of 
ethylcnic  hydrocarbons  could  bo  obtained  from  tho 
respective  aliphatic  as  well  as  cyclic  alcohols  (Ber.,  1904, 
37,  2990).  Shortly  afterwards  I  showed  that  the  alumina 
required  special  preparation,  otherwise  it  was  not  active. 
For  efficient  action  it  must  be  precipitated  and  then 
gently  ignited — only  so  much  that  it  will  still  dissolve 
readily  in  hydrochloric  acid  or  caustic  soda. 

I  showed  that  in  the  presence  of  alumina  ether  was  first 
formed,  from  the  alcohol,  which  then  split  up  into  water 
and  ethylene,  and  this  first  phase  of  the  catalytic  action 
was  a  reversible  one  : — 

2C„H2„  +  lOH^(CBH,11+1),0  +  H,O. 

At  the  same  time  I  showed  that  methyl  ether  could  be 

Ere  pa  red   by  heating  methyl  alcohol  and  alumina  in  my 
igh    pressure    apparatus.     Although    these    results    " 

published  in  German  in  the  Berichte,  publications  have 
appeared  from  Sendcrens  and  Mailhc  several  years  lftt<  I 
since  1008,  in  which  they  state  that  alumina  is  the  most 
convenient  catalytic  agent  and  that  this  alumina  must  bo 
heated  to  redness,  and  that  this  ignited  oxide  converts 
alcohols  into  ethers  or  ethylcnic.  hydrocarbons,  depending 
on  the  temperature  to  be  subsequently  employed. 

As  Sendcrens  and  Mailhe  do  not  refer  to  my  work  in 
t  heir  publications,  although  attention  (Ber.  1910,  43,  3383) 
was  drawn  in  tho  Berlin  Berichte  to  this  lapse,  Sprent 
naturally,  but  in  error,  ascribes  tho  priority  of  employment 
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of  alumina  to  them.  In  addition  Sprent  does  not  mention 
my  experiments  on  hydrogenisation  of  ethylene  under  the 
influence  of  catalysts  and  high  temperature  and  pressure, 
which  also  appeared  in  the  Berichte  (Bcr.,  1909,  42,  2089  ; 
this  J.,  1909,  745). 

At  present  I  am  continuing  work  on  the  simultaneous 
or  joint  action  of  catalytic  agents  on  the  hydrogenisation 
and  dehydration  of  organic  compounds  :  the  results  so 
far  show  that  by  the  simultaneous  action  of  catalysts  the 
temperature  necessary,  can  be  reduced  and  the  process 
proceeds  more  energetically.  For  instance  when  a  mixture 
of  nickel  oxide  and  alumina  is  employed  for  hydrogenisation 
the  reaction  takes  place  at  200°  C.  instead  of  300°  O,  and 
the  reduction  in  the  case  of  ketones  (for  example)  proceeds 
to  the  completely  saturated  hydrocarbons.  Camphor  is 
also  completely  converted  at  200°  into  CnH18,  isocam- 
phane. 

Experiments  on  the  decomposition  of  alcohols  under 
ordinary  pressure  in  contact  with  a  mixture  of  alumina 
and  cupric  oxide  have  shown  that  the  temperature  at 
which  dehydration  takes  place  is  25° — 30°  lower  than 
when  alumina  is  the  sole  agent. 

Further  work  is  being  continued  in  this  direction. 


Yorkshire  Section. 


Meeting  held  at  the  Queen's  Hotel,  Leeds,  on  Monday,  April 

14,  1913. 


MR.    GEORGE   WARD   IN   THE   CHAIR. 


PRELIMINARY  NOTES  ON  THE   OXIDATION   OF 

OILS. 

BY    DR.    HARRY   INGLE. 

Many  methods  have  been  devised  for  determining  the 
increase  of  weight  when  oils  are  exposed  to  air  ;  Kissling 
(this  J.,  1894,  117;  1895,  479)  has  examined  this  at 
ordinary  temperature  and  at  100° — 105°  C.  Livache  (this 
J.,  1886,  494)  spread  the  oil  upon  finely  divided  lead  and 
determined  its  increase  in  weight.  Bishop  (1904)  used 
fine  silica,  dissolving  the  oil  first  in  petroleum  spirit  as 
a  means  of  offering  a  large  surface  for  oxidation.  The 
results  from  all  these  trials  agreed  but  little  with  oxygen 
absorption  calculated  from  the  iodine  value. 

Lippert  (Chem.  Rev.,  1899,  65)  modified  Livaehe's 
experiments  and  showed  that  in  the  case  of  linseed  oil  on 
copper  powder  an  increase  in  weight  of  from  13-4  to  19-25 
per  cent,  was  obtained. 

Max  Weger  (Chem.  Rev.,  1898,  213,  236)  carefully 
examined  the  oxygen  absorption  of  oils  by  the  "  plate 
method,"  in  which  weighed  quantities  of  oils  were  spread 
on  thin  glass  to  nearly  equal  thickness  and  the  increase  of 
weight  noted.  For  linseed  oil  the  increase  was  18  per  cent, 
(calculated  from  iodine  valuo  11-4).  For  Chinese  wood 
oil  tho  increase  was  14 — 16  per  cent,  (calculated  from 
iodine  value  101).  For  hemp  oil  the  increase  was  13-5 
per  cent,  (calculated  from  iodine  valuo  9-9). 

To  ascertain  the  relationship  of  the  iodine  value  to  the 
increase  of  weight  of  exposed  oils,  the  papers  of  Weger 
(Chem.  Rev.)  and  Ingle  (this  J.,  1902—1904)  should  be 
consulted. 

It  has  been  shown  that  the  gain  in  weight  of  an  oil  on 
exposure  to  air  differs  according  to  the  humidity  of  the 
atmosphere  (Lippert,  Z.  angew.  Chem.,  1905,  h  3).  The 
author  has  examined  cottonseed  and  linseed  oils,  th  ■  free 
acids  and  ethyl  esters,  with  a  view  to  determining  the  exact 
relationships  between  the  iodine  value  and  the  oxygen  ab- 
sorption ;  the  examination  was  carried  out  in  ordinary  moist 


air  first  and  then  hi  dried  air.  First  of  all  samples  of  the  free 
acids  of  a  Baltic  oil  of  iodine  value  198  were  prepared  and 
the  ether  driven  off  by  distillation,  coal  gas  being  finally 
driven  through  the  flask.  Th"se  acids  showed  an  iodine 
value  of  202-5.  An  ordinary  (probably  Plate)  oil  of 
iodine  value  181-0  was  then  saponified  and  the  acids 
removed  by  ether,  which  was  distilled  off  as  before  ;  their 
iodine  value  was  182-5.  The  acids  were  converted  into  t  heir 
ethyl  esters  by  alcohol  and  dry  hydrogen  chloride.  Pieces 
of  filter  paper  were  soaked  in  a  1  per  cent,  solution  of 
manganese  resinate  in  benzoi  and  dried  in  a  desiccator 
over  calcium  chloride.  Drops  of  the  acids  or  their  ethyl 
salts  were  then  distributed  over  the  paper  as  evenly  as 
possible,  exposed  to  air,  dried  in  the  desiccator,  and  weighed 
at  intervals. 

Increase  in  weight  of  the  free  acids  and  ethyl  esters  of  linseed 

oils. 


Baltic 
acid. 

Ordinary 
acids. 

Ethyl 

Esters  of 

ordinary 

oil. 

Iodine  value  (Wijs)  of  original 
oil    

198 
202-5 

12-76 
25-5 

12-7 
130 

181 
182-5 

11-5 
23  0 

12-7 
12  9 

181 

Theoretical    oxygen    absorption 
from  iodine  value  : 

0=I2    

158 
9-8 

02=  I2    

19-6 

Found  : 

26       ,,         

10-4 

42J      ,,            

9-8 

Weger  and  Mulder  obtained  for  the  liquid  acids  of  linseed 
oil  15-6  to  17-9  (calculated  value  of  the  liquid  acids  is  15*7  ; 
0  =  2  I).  The  acids  used  above  contained  both  liquid  and 
solid  acids  (compare  Bauer  and  Hazura  and  Ingle  ;  this  J., 
1 902, 594)  and  so  their  oxygen  absorption  is  proportionately 
lower. 

The  next  experiments  were  intended  to  show  the  actual 
change  in  the  composition  of  linseed  oil  acids  on  exposure 
to  air.  Fahrion  has  shown  that  oxidised  unsaturated 
acids  are  insoluble  in  low  boiling  petroleum  ether.  1 
have  repeatedly  tried  the  method  with  blown  oils,  and  am 
convinced  of  its  usefulness.  Some  of  the  acids  horn  the 
ordinary  oil  were  spread  upon  glass  and  exposed  for  20 
months  under  cover.  Even  then  they  remained  rather 
tacky.  They  were  then  removed  from  the  glass  and 
extracted  with  petroleum  spirit,  ether,  and  alcohol. 
The  following  table  gives  the  results  : — 


Petroleum  spirit  soluble 


Petroleum  insoluble  but  ether- 
soluble  


Petroleum  and  ordinary  ether- 
insoluble  but  alcohol  soluble 


3-26 


SOU 


i  Iodine  value      41  J 
.   Vid   value      158 
"•Colour:   V>llo« 


Iodine  valuo 
Acid  value 
Saponifica- 
tion value   3 
'  Amber  brown 

I  [odine  vain* 
Veld  value 


47  0 
151 


I       Bon  value 


It  is  difficult  to  explain  the  above  results,  for  (hi-  -olid 
fatty  saturated  acids  of  the  oil  amount  to  some  10  per  oent. 
(Bauer  and  Hazura  and  other-). 

In  order  to  study  the  action  of  dry  air  upon  thi 
the  following  expeViments  won-  oarried  out  Stripe  of 
filter  paper  4  in.  X  18  in.  were  dipped  into  a  1  p 
solution  of  precipitated  manganese  resinate  dissolved  in 
benzol  and  hun<^  up  to  dry.  One  of  them  was  then  dried  in 
a  v\ide  drawn -oul  tube  closed  with  a  tight-fitting  rubber 
stopper  through  which  a  tub.-  pawed,  and  i  ourrent  of  dried 
air  drawn  through;  when  constant  weight  of  the  tube 
and  filter  paper  was  obtained,  the  paper  was  spotted  with 
the  oil  (weighed)  as  equally  as  possible.     The  tube  was 
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then  connected  with  an  efficient  drying  apparatus  such  as 
the  ordinary  "  combustion  drying  set  "  on  the  inlet  side, 
and  on  the  other  side  with  a  calcium  chloride  tube  and  a 
Bur  sen  pump,  and  a  slow  current  of  air  was  drawn  through. 
The  tube  containing  the  oil-soeked  filter  paper  was  weighed 
at  intervals  until  the  maximum  weight  was  obtained. 

A  Taper  and  Oil.  C 

B  Sulphuric  Acid.  D 


c 


••i&ai»Sg&Clggj 


KOH 


CaCl, 


C»   Cl 


C»Ci.z 


By  the  action  of  heat  on  the  peroxides  aldehydes  may 
result  : — 

— CH— 0  — CH  =  0 

— CH— ()  — CH  =  0 

Calcium  Chloride  and  Potash. 
Calcium  Chloride  and  Potash. 


TO  PUMP 


(Jjryijai  absorption  of  oils  in  dry  uir. 


Baltic 

Baltic 
2. 

Plate 
oil. 

Cotton- 
seed oil. 

Iodine  value  of  oil  

<  ak-ulatod  oxygen  absorp- 
tion :  0 
Uil  taken   

198 

12  4.'. 
01743 
grins. 

0-0223 

0-0397 

22-77 

198 

12  43 
01493 

0-0309 
0-0385 
0-0369 

25-6 

175 

111 
01826 

0-0188 
0-0416 

22-3 

120 

7-6 
0-3172 

i.iin  in  weight  found  : 

24     

0-0054 

00348 

4-                 

0-0462 

00372 
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-In  Xo.  1  Baltic  the  corks  were  found  to  be  leaky  and 
init  some  undried  air  which  decomposed  the  peroxides  formed.) 


The  interesting  facts  brought  out  by  the  above  tables 
are  (1)  that  the  maximum  oxygen  absorption  takes  place 
in  dry  air;  moisture  tends  to  lower  it,  and  after  the 
maximum  absorption  loss  begins  to  take  place. 

_'.  That  the  amount  of  oxygen  under  maximum  coo- 
ditions  absorbed  is  twice  that  calculated  from  the  iodine 
value,  namely  that  1,-0  2.  Th<se  facts  point  to  the  for  ma  - 
1 1' in  i  if  peroxides  during  the  blowing  of  oils  and  also  explains 
whv  Liva«h«  .  W(  ger,  and  others  find  results  much  above 
the"  theory,  0     -I 

LippetVs  experiments  on  the  drying  of  oil  in  moist  and 
dry  airan- of  int.  mgthat  in  the  ease  of  No.  1  Baltic 

a  leakage  in  the  corks  was  discovered,  showing  that  the 
moist  HIS  in  the  air  acted  on  the  peroxides.     In  the  oxy- 

ition  of  unsaturated  groups  Engler  and  others  have 
-hown  that  each  — •'  H  : CH"  group  can  absorb  oxygen  to 
form  a  peroxide.  Engler  gives  in  his  paper  a  method 
nf  detecting   such    peroxides   by  adding   indigo  carmine 

rtion   and   shaking.     Two  samples  of   linseed   oil,  one 

raw  and   the  other  blown  at    140J  F.  for  72  hours,  were 

treated  with  bldigO  carmine  solution  in  sealed  tubes  and 

era]   hours.     The    blown    oil   mixture   was 

oloured  in  a  few  hour-,  «  hib-  th<-  raw  oil  did  not  dis- 

ur  the  indigo  carmine  for  several  days. 

Theory  of  Ikt  on  of  fatty  tm  atwrated  oih.    It  is 

Imitted   'hat    unsaturated   oils  contain   in  the 

oxylic   arid    <hain    unsaturated    groups   of   the    type, 

•>  H    '  II-  :    on  the  number  of  men  groups  dependi  the 

" oxydisabflit]       oi  the   oil.     Each   men  group,  uni  s 

prerented   by  the  '  bJndranoi       of  other  groups, 

*  gryeeride,  ean  absorb  2  I  (or  2  oxygen,  as  I  have 

hown    above).      Their   nurnb<  t    i      I.'    t    e.-tirnated    by    the 

iodine  value.     A-  !  Is,  then*  oxygen  ab  orption  is 

'<      I         That    i-    to    say,  the   following   may  result  from 
groups  on   oxidation  : — 


I 
•<  If    -'  If  ■<  <) 

•<  H,  •<  IK     ,  -CH, 


i     o 


•CO 


•'  II  o 

I  I        I 

.( ii  6,        •'  uou. 

Peroxide.  Hydroxykctone. 


Much  evidence  is  available  in  support  of  the  existence  of 
such  aldehydes.  A  great  deal  of  the  "  acrolein  "  supposed 
to  be  formed  by  the  oxidation  of  the  glycerides  is  no  doubt 
due  to  the  decomposition  of  the  peroxides  of  the  unsaturated 
fatty  acids. 

Thus,  linolcnin  may  be  formulated  in  this  way  : — 

Linolenin. 

(CH3CH2-CH:CH,(cn2)1-CH:CH(CH2)5,CH:CH.COO)a-C3H6 

This  may  be  oxidised  to  form 
ch3-ch^ch.ch(ch2)/chch-(ch2)5-chch-coo)3C3H5 

II        II     "II 

o — o  o — o  o — o 

Heat  may  decompose  this  as  follows  : — 
(ch3ch2,cho)3:(och-(ch2)4cho)3  ch:o(ch2)6xho)3  and 

(CHO  COO)3C3H5 

Such  decompositions  are  hardly  to  be  expected,  but 
they  doubtless  take  place  in  part  on  heating  oxidised  oils, 
especially  in  linoleum  cement  making. 

By  treating  an  oxidised  oil  with  phenylhydrazine, 
definite  hydrazines  have  been  obtained  by  the  author,  but 
these  were  not  further  examined. 

As  hinted  before,  the  oxidised  oils  show  a  distinct  acetyl 
value.  Lewkowitsch  and  others  have  held  that  the  acetyl 
value  of  oxidised  acids  indicates  the  presence  of  lactones. 
The  writer  thinks,  however,  that  the  increase  of  the  acetyl 
value  may  be  due  to  other  causes.  Under  hydrolysis,  the 
peroxides  formed  may  break  up  and  doubtless  do  (as 
witness  the  exceedingly  inconstant  results  obtained  with 
oxidised  oils  in  doing  their  saponification  figure)  in  the 
following  manner. 

•CH-0  -C0-0  H 

I  I  +  H;0  = 

CH-0  -CH/OH 

Of  course  the  above  reaction  would  increase  the  acid  and 
acet}'l  value  of  the  products.  Aldol  derivatives  too  might 
well  be  formed.  This  is  well  brought  out  in  the  case  of  t  bs 
drying  of  the  free  acids  of  the  oils  as  mentioned  earlier  in  the 
paper. 

The  oxidation  products  of  the  exposure  of  free  oil  adds 
to  air  for  20  months  gave  in  the  petroleum  spirit  insoluble, 
i.e.,  oxidised  acids,  an  acid  value  of  151.  These  wen- 
amber  brown  in  colour  but  saponifying  them  with  standard 
sodium  hydroxide  the  colour  changed  to  dark  brown  and  a 
saponification  value  of  328  was  obtaineo,  more  than  double 
the  acid  value.  According  to  theory  as  free  acids  they 
should  hive  no  saponification  vain-.  As  the  original  a<  ids 
were  free  from  lactones,  it  is  difficult  to  see  how  these  muld 
lie  [armed  by  mere  drying  in  air.  The;  explanation  sei 
to  be  that  the  peroxides  are  broken  up  by  the  caustic  alkali 
as  formulated  above  into  aldehydes  and  aldehyde-acids, 
these  undergo  aldol  condensation  and  resini.se.  As  a 
result  there  is  an  increase  of  the  saponification  figure.  'I  bs 
hydroxy -acids  formed  increase  the  acetyl  values.  I  hope 
in  a  future  paper  to  say  more  about  this. 

Composition  of  linoxyn.     Linoxyn  requires  twice  as  much 
oxygen  for  its  formation  as  linolcnic  acid  will  absorb. 
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Secondly  linolenic  acid  does  not  dry  while  linolenin  does  in 
4  days  or  so.  Why  should  the  glyceride  dry  and  not  the 
free  acid  ?  The  only  explanation  that  presents  itself  is 
that  the  parallel  groups  of  the  linolenic  acid  in  linolenin 
combine  with  the  oxygen  at  their  unsaturated  groups 
to  form  rings  (six  and  eight). 

Leaving  the  discussion  of  linoxyn  itself  and  "  Polyolin  " 
to  a  future  paper,  I  think  I  may  claim  to  have  established 
the  following  points.  ( 1 )  In  the  oxidation  of  a  drying  oil 
in  air  the  amount  of  oxygen  absorbed  in  dry  air  is  in  the 
ratio  ol  2  1  to  2  0,  but  if  the  air  be  moist  the  peroxides 
thus  formed  are  decomposed  with  production  of  volatile 
compounds — aldehydes  and  acids.  (2)  That  the  free 
acids  of  linseed  and  other  oils  only  absorb  half  the  amount 
of  that  absorbed  by  their  glycerides.  The  same  remarks 
also  apply  to  their  ethyl  salts,  these  onl y  absorbing  one  atom 
of  oxygen  for  every  2  atoms  of  iodine  absorbed. 

Discussion. 

Mr.  G.  Ward  said  that  in  works  using  paints  in  large 
quantities  care  was  usually  taken  to  keep  a  moderately 
dry  atmosphere  and  slightly  higher  temperature  than 
normal  since  it  was  known  that  humidity  interfered  with 
the  drying  of  oils.  Baltic  oil  was  considered  the  best, 
possibly  because  the  seed  from  which  it  was  obtained  was 
more  thoroughly  cleaned  from  foreign  seeds  before  crushing. 
These  seeds  gave  soft  oils,  and  a  small  percentage  of  such 
an  oil  would  materially  affect  drying  qualities. 

Mr.  F.  W.  Richaedson  said  that  it  often  seemed  impos- 
sible to  get  consistent  results  for  the  iodine  value  of  fatty 
acids,  because  it  gradually  decreased  and  the  refractive 
index  gradually  increased  with  the  time  occupied  in  drying 
such  fatty  acids  in  the  boiling  water  bath  or  in  the  hot 
oven.  He  suggested  that  standard  methods  and  specific 
conditions  should  be  adopted  to  exclude  oxygen  in  the 
drying  process.  It  might  then  be  hoped  that  concordant 
results  would  be  obtained  by  different  analysts.  The  fatty 
acids  should  be  dried  as  quickly  as  possible. 

Dr.  H.  Ingle  said  that  owing  to  oxidation  during  the 
preparation  of  the  fatty  acids  in  the  soaps  formed  and  also 
of  their  ethyl  esters,  the  iodine  value  was  reduced  below 
the  theoretical  value,  and  referred  to  Fahrion's  work  on 
rosin.  The  conditions  of  experiment  had  probably  not  been 
of  the  best  and,  if  repeating  these  experiments,  he  should 
perform  the  saponifications  in  an  atmosphere  of  coal  gas. 

Dr.  L.  L.  Lloyd  thought  it  curious  that  the  iodine  value 
and  oxygen  absorbed  were  in  equivalent  masses.  Did 
oleic  acid  readily  absorb  oxygen  under  conditions  similar  to 
the  absorption  of  oxygen  by  oils  or  their  fatty  acids  ? 
Sulphur  dioxide  and  oxygen  in  presence  of  oleic  acid 
(iodine  value  89*7)  gave  no  sulphuric  acid,  even  on  standing 
six  months,  but  with  the  fatty  acids  from  olive  oil,  treated 
under  similar  conditions,  sulphuric  acid  was  produced. 
Similar  results  were  obtained  with  ricinoleic  acid  and  the 
fatty  acids  obtained  from  castor  oil.  If  drying  oils  were 
treated  under  similar  conditions,  relatively  large  quantities 
of  sulphuric  acid  were  produced.  From  these  results  he 
assumed  that  only  oxidisable  oils,  those  containing  more 
than  one  double  bond,  were  capable  of  acting  as  oxygen 
carriers  to  form  sulphuric  acid,  and  from  that  it  followed 
that  there  were  acids  in  olive  and  castor  oils  that  contained 
more  than  one  double  bond.  Perhaps  the  absorption 
°f  oxygen  by  fatty  acids  was  due  to  the  presence  of  the 
manganese  drier,  which  acted  as  a  catalytic  agent.  If 
fatty  acids  did  not  oxidise  so  readily  as  oils,  why  did  they 
often  give  rise  to  firing,  although  in  this  case  moisture 
aided  the  production  of  heat  ? 

Dr.  H.  Ingle  said  the  iodine  value  must  be  taken  to 
represent  the  amount  of  double  bonds,  and  it  must  be 
issumed  that  all  oils  which  absorbed  iodine  would  absorb 
nxygen  also.  The  conditions  were  different  when  oxidising 
^>lein,  which  was  presert  as  mixed  glycerides,  from  those 
when  dealing  with  oleic  acid,  but  it  must  bo  assumed,  as 
proved  in  the  paper,  that  the  latter  absorbed  oxgen. 
When  the  maximum  points  of  oxidation  were  reached  the 
iils  began  to  decompose  spontaneously  giving  acrolein, 
ildehydes,  and  acids  of  these,  and  finally  carbon  dioxide. 
He  did  not  think  that  there  was  any  doubt  that  oleic  and 
ricinoleic  acids  contained  only  one  double  bond. 

Mr.  F.  W.  Richardson  said  it  was  too  commonly 
issumed  that  olive  oil  was  a  non -drying  oil,  but  frequently 


the  viscosity  increased  in  proportion  to  the  time  of  heating. 
The  so-called  oleic  acid  from  olive  oil  was  not  pure  oleic 
acid. 

Mr.  T.  Fairley  referred  to  Dr.  Lloyd's  paper  delivered 
before  this  Section  on  the  bleaching  of  fibres  by  sulphur 
dioxide.  It  was  there  proved  that  this  treatment  was 
injurious  to  the  fibres  owing  to  the  formation  of  sulphuric 
acid  which  caused  rotting.  He  had  thought  that  many 
natural  oils  must  probably  contain  small  quantities  of 
substances  which  carried  oxygen  from  the  air  and  handed 
it  over  to  the  oil.  The  weak  point  in  the  work  described 
that  night  was  that  it  had  been  done  on  natural  mixtures 
which  were  in  unknown  proportions  and  varied  from  season 
to  season  and  according  to  the  climate.  As  a  consequence 
a  complex  series  of  results  was  obtained.  A  simple  test 
for  safety  in  use  was  very  much  required.  The  only 
trustworthy  one  at  present  was  based  on  Mr.  Mackey's 
plan,  but  the  Insurance  Committees  would  prefer  that  it 
should  be  done  on  the  same  kind  of  fibre  as  was  used  with 
the  oil.  Hitherto  cotton  fibre  had  been  used  in  the 
laboratory  but  it  did  not  follow  that  it  was  the  best  for 
getting  really  valuable  results. 

Mr.  W.  McD.  Mackey's  experience  of  spreading  olive 
oil  on  cotton  fibre  at  high  temperatures  was  that  fatty 
acids  showed  remarkable  firing  qualities,  although  the 
free  fatty  acids  of  olive  oil  did  not  show  much  oxygen 
absorption.  Olive  oils  containing  a  good  deal  of  fatty 
acids  browned  tops,  which  appeared  to  be  contrary  to 
Dr.  Ingle's  contention.  Water  vapour  increased  the 
liability  to  firing.  Where  tops  were  in  contact  with 
leakages  of  steam  from  steam  pipes,  fires  had  often  origin- 
ated. It  was  quite  feasible  to  do  firing  tests  on  any  kind  of 
fibre,  but  cotton  wool  could  always  be  got  of  uniform 
quality. 

Dr.  H.  Ingle  tho'.ight  that  the  browning  and  firing  of 
tops,  etc.,  treated  with  cloth  oils  might  in  part  be  due  to 
traces  of  sulphuric  acid  carried  over  by  the  steam  distilla- 
tion of  the  "  cracked  suds  "  from  which  "  oleines  "  were  in 
the  Yorkshire  district  mainly  obtained.  Free  fatty  acids 
at  a  high  temperature  might  cause  browning  and  even 
charring  of  the  fibre  and  this  action  might  be  increased 
by  the  action  of  steam  (especially  if  cottonseed  soaps 
were  used).  The  rate  of  the  oxygen  absorption  depended 
on  the  double  bonds  as  measured  by  the  iodine  value,  and 
he  placed  great  value  on  this  test.  These  points  were  not 
really  pertinent  to  the  subject  matter  of  the  paper,  which 
dealt  mainly  with  drying  oils.  Mr.  Fairley's  remarks  on 
the  fact  that  he  had  dealt  only  with  natural  products 
were  true  enough,  but  that  was  the  object  in  view.  He 
had  no  doubt  that  Mr.  Mackey's  oil  tester  gave  very  satis- 
factory results  as  to  the  heating  of  oils  on  fibres,  but  that 
again  was  not  pertinent  to  the  paper.  The  Chairman  had 
spoken  about  Baltic  seed  being  freer  from  non -drying 
oleaginous  seeds  than  others  ;  that  was  not  his  experience. 
The  quality  of  Baltic  oil  depended  on  the  linseed  itself 
(Ingle  ;  Transvaal  Agric.  J..  Oct,  1902)  and  that  largely 
on  the  soil  and  climate.  The  rotting  of  the  fibres  in 
Dr.  Lloyd's  experiments  on  the  action  of  sulphurous  acid 
on  goods  was  doubtless  due  to  the  oxidation  of  this  by 
the  peroxides  of  the  oils  fco  sulphuric  acid.  Many  years 
ago  he  had  come  across  a  similar  case  where  oil  stains  on 
blankets  in  bleaching  with  S02  produced  similar  results. 


Meeting  held  at  Leeds  on  Monday,  May  otli,  1813. 


MR.    GEORUL    WARD    IN    THE   I  HAIR. 


THE  FASTNESS  TO  LIGHT  AND  OTHEfi   AGENCIES 
OF    AZOSALICYLIC     WD    AZO-HYDROXY- 

NAPHTHOIC   ACID    DYES. 

BY  ANUKTJL  CHANDRA  SIRCAR  AN  I>  IPWIN  |!nV  \V\l-..\. 

In   two   previous   papers   (this  J.,    1912,  31.   968      ''71  : 

and  "Azo-dyes  derived  from  iS-hydroxy-naphtholc  acid  ") 
the  preparation   has   been  described   "f  "f   '•/" 

salicylic,  azo-o -hydroxy-naphthoic  and  azo-2.3.  hydroxy- 
naphthoic    acid    dyes.     They    were    prepared    with    the 
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definite  object  of  obtaining  dyee  of  different  shades  of 

colour,  especially  led,  violet.  blue  ami  Mack,  and  possessing 
the  good  all  round  fastness  of  benzene-azo-salicylic  acid, 
lhe  object  of  the  investigation  has  been  attained  in  so  far 
of  various  :-  hades,  including  red.  violet  and  black 
have  hern  produced.  Their  fastness  to  various  agencies 
km  now  l>con  examined  systematically  by  methods 
already  described  (this  J..  1911,  20.  196)  and  the  results 
are  given  in  the  following  table.     The  dyeings  were  made 


acid  scries  the  chroming  has  so  little  effect  that  it  is 
doubtful  whether  the  mordant  can  produce  any  real 
fixation. 

All  the  dyeings  have  excellent  fastness  to  acid. 

From  a  practical  point  of  view  the  chief  interest  lies 
in  the  derivatives  of  2.3. hydroxy-naphthoic  acid,  as 
these  only  give  the  shades  of  colour  which  it  was  desired 
to  obtain.  Several  of  them  satisfy  all  requirements  except 
as  regards  fastness  to  soaping  and  alkali. 


Fastness  to  light 

on  British 

Association 

Committee's  scale. 

Intensity  of  shade 
after  soaping  ex- 
pressed as  per- 
centage of  original 
intensity. 

Intensity  of  shade 
after  alkali  test 
expressed  as  per- 
centage of  original 
intensity. 

Intensity  of  shade 
after  acid  test 
expressed  as  per- 
centage of  original 
intensity. 

•».Xylene-azo-salicvlic  acid  

V 

V 

III 
III 
II 

IV 

<25 

unchanged 

25 
unchanged 
<25 

unchanged 

<25 

unchanged 

75 
unchanged 
<25 

unchanged 

unchanged 

Ditto  Chrome  mordant    ... 

Kenzene-azo-benzene-azo-salicvlic  acid   

I'itto  Chrome  mordant    . 
Disulpho-naphthalene-azo-naphthalene-azo-salicylic 

acid 
Ditto  Chrome  mordant    

» i 

» » 

* » 
*  * 

[  ylene-l.azo-4.hydroxy-3. naphthoic  acid 
Ditto  Chrome  mordant    . . . 

;thoxy-benzene-l.azo-4  hydroxy-3. naphthoic  acid 
I'itto  Chrome  mordant    . 

Benzene-azo-benzene-l.azo-4.hvdroxy-3.naphthoic 

acid 

Chrome  mordant    

Disulpho-nnphthalene-azo  naphthalene-l.azo-4.hy- 

dpixy-3. naphthoic  acid 
Ditto  chrome  mordant    . 

Benzidine-bis-n.azo-4.hydroxy-3. naphthoic  acid)  . 
Ditto  Chrome  mordant 

II 

I 

II 

II 

II 

I 
II 

II 

I 
I 

50 
75 
33 

unchanged 
<25 

unchanged 
<25 

unchanged 
0 
<25 

75 

80 

75 

unchanged 

50 

unchanged 
33 

unchanged 
5-10 
<25 

»» 

I* 
»» 
»« 

» » 

» » 

» i 

,thalene-.l.azo-2.hydroxy-3.naphthoic  acid    .. 
Ditto  Chrome  mordant   .... 
m-.\ylene-l.azo-2.hydroxy-3.naphthoic  acid 
Ditto  Chrome  mordant                     

II 
II 
III 
III 

IV 

III 
III 

III-IV 
V 
V 
V 

V 

V 
V 
V 

IV 

<25 

unchanged 

<25 

85 
<25 

66 
<25 

33 

<25 

<25 

0 

0 

66 

80 

<25 

33 

<25 

50 
<25 

25 
<25 

66 
<25 

33 

0 

<25 

<25 

<25 

85 

66 

0 

25 

u 
1 » 
1, 

p-K'hoxy-benzene  l.azo-2.hydroxy-3.naphtholc  acid 

•  hrome  mordant    . 
>n-\itro-benzene-l.azo-2  1ivdn.xy-3. naphthoic   acid 
TWtn  Chrome  mordant    . 

tro  benzene- l.azo-2.hydroxy-3. naphthoic  acid  . 
Ditto  Chrome  mordant    . 

I>nzene-azo-benzenc-l.azo-2.hydroxy-3.naphthoic 
arid 

1  hrome  mordant    . . 
l»i«iilpho-naphthalene-i-azo-naphthalene-a.l.azo- 
■•■lroxy-3. naphthoic  add 

f-hr"mc  mordant 
B*nzidine-bi5-n-a7/.-2.hydn.xy-3.naprithoic  arid)   . 

'  hrome  mordant    

» ■ 
»l 
»» 
» 1 
»» 

»! 
»» 

tl 

»  , 
1  I 

on  wool  from  an  acid  bath,   using  2  per  cent,  dye  reckoned 

♦  of  wool.     Owing  to  the  insolubility  of  many 

of  the  dyes  in  neutral  solvents  they  were  only  obtained  )■ 

•ndition    suitable    for    dyeing   by    di     "king    in    cold 

-front;  sulphuric  arid  and  precipitating  by  water.     Fuller 

-hadr-B  can   be  obtained  by  using  a    larger   quantity   of 

"iff  'up  to  4  per  rent,  reckoned  on   weight   of   wool). 

•  i  al  o  be  obtained  hv  producing  the 

dyestuff.r  dir-rt  on  the  fil.rr. 

I>  R   01  RESULTS. 

I.  the  a/o  -alif  ylir  aeirl  dyes  OB  chrome  mor- 
dant have  excellent  faaineai  to  light.    There  is  a  marked 
difference  between  the  derivativei  of  a. hydroxy-naphthoic 
2  I  hydroxy  i. lplit),.  .  i),,   derivatives  of  the 

former  i«-intr  all  fugitive  whil-t  the  majority  of  the  deriva- 
of    the    latter  have  very  good  I  The  effect 

of  'hrome  mordanting  i-  in  the  majority  of  ca  i     either 
bene6cial  or  not  harmful,  but  there  are  one  or  two  cases 
in  whi<  h  th<-  <  hrorne  mordanting  actually  decreases  the 
'    -   to  lifht. 
All    the    -alicylie    m\i[    arid    hydroxy-naphthoic    acid 
derivatives,    •soepting    the    benzidine    compound,    give 
on  chrome  mordant   faat  to  soaping  and  alkalis. 
The  derivativei   of  2.3.hydrosy<naphthok  ariri  are  not 
good.     The    hanalleial   *ffert   of   the  chrome    mordant 
i-  well.marked  in  the  salicylic  and  a. hydroxy-naphthoic 
*°'fi  tho   presence  of  sulpbonic  acid   groups   not 

destroying  the  effect.     But  in  the  2.3. hydroxy-naphthoic 


AZO      DYES      DERIVED      FROM      2.3.HYDROXY- 
NAPHTHOIC   ACID. 

BV    ANUKUL   CHANDRA   SIRCAR    AND    EDWIN    ROY    WATSON. 

In  a  previous  paper  (this  J.,  1912,  31,  968 — 971)  some 
attempts  were  described  to  prepare  dyestuffs  of  similar 
constitution  to  benzene-azo-salicylic  acid  which  would 
possess  the  same  all-round  fastness  as  this  dye  but  with 
the  colour  deepened  to  red,  violet,  blue  or  black.  These 
attempts  were  not,  however,  successful  as  tho  colour 
was  deepened  towards  maroon  and  brown  instead  of 
towards   violet   and   bluo  as  desired. 

In  view  of  tho  red,  violet,  blue  and  black  shadi  M 
many  azo-dyes  of  not  more  complicated  structure  than 
those  described  it  seemed  remarkable  that  no  better  sue 
was  attained.  A  list  of  the  well-known  azo-dyes  prepared 
from  naphthol  ■ulphonio  acids  was  examined  in  ordei 
to  see  whether  the  relative  positions  of  the  hydro 
and  sulphonic  acid  groups  had  any  obvious  effect  on  the 
colour.  This  examination  seemed  to  indicate  thai 
was  rather  tho  relative  position**  of  tho  hydroxyl  and 
chromophore  groups  which  was  tho  determining  factor, 
the  o-position  favouring  red,  violet  and  blue  shade* 
and  the  p-position  giving  brownish  shades.  This  MM 
to  the  preparation  of  tho  dyes  described  in  this  pftPer> 
as  the  coupling  of  a  diazo-salt  with  2.3.hydroxy-naphtnoic 
acid  produces  azo-dyes  with  the  hydroxyl-group  in  the 
o-position     to     the     azo-group.     2.1.Hydroxy-n*phthoi' 
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acid  cannot  be  used,  as  on  coupling  with  diazo-salts  it 
loses  carbon  dioxide  and  gives  the  azo-derivatives  of 
/3-naphthol  (Nietzki  and  Guiterman,  20,  1275).  The- 
following  dyes  have  been  prepared  : — Naphthalene -.1. azo 
2.  hydroxy-3.  naphthoic  acid,  m.xylene-l.azo-2.hydroxy- 
3.naphthoic  acid,  j}.ethoxy-benzene-l.azo-2.hydroxy-3.- 
naphthoic  acid,  wi.nitro-benzene-l.azo-2.hydroxy-3.napb- 
thoic  acid,  p.  nitro-benzene- l.azo-2.hydroxy-3.naphthoic 
acid,  benzene-azo-benzene-l.azo-2.hydroxy-3.  naphthoic 
acid,  disulpho-naphthalene-/9.azo-naphthalene-a.l.azo-2.- 
hydroxy-3.naphthoic  acid  and  benzidine-bis-l.azo-2.- 
hydroxy-3.naphthoicacid.  Naphthalene-a.  l.azo-2.-hydroxy- 
3.naphthoic  acid  has  been  aheady  described  (Ber.  28, 
3090),  but  the  method  now  adopted  for  its  preparation 
is  somewhat  simpler  and  gives  a  substance  melting 
at  236°  whilst  Mohlau  and  Kriebel's  product  began  to 
decompose  at  182°.  The  other  dyes  in  this  list  have  not 
been  previously  described  in  scientific  literature,  but 
w.xylene-l.azo-2.hydroxy-3  naphthoic  acid  is  mentioned 
in  D.R.P.  145913.*  Unlike  the  corresponding  com- 
pounds described  in  the  previous  paper  (loc.  cit.)  all  but 
the  last  two  of  these  compounds  crystallise  readily. 
They  are  very  slightly  soluble  in  water  or  alcohol  and  to 
bring  them  into  a  suitable  condition  for  dyeing  they  were 
dissolved  in  cold  strong  sulphuric  acid  and  precipitated 
by  water.  It  was  aLso  found  that  very  satisfactory  dyeings 
could  be  obtained  by  coupling  directly  on  the  fibre  (wool). 

The  shades  obtained  are  very  satisfactory,  including 
fiery  red,  claret,  cherry-red,  brownish-purple,  bluish- 
purple  and  black.  The  systematic  determination  of 
the  fastness  to  light,  etc.,  of  these  new  dyes  will  be  com- 
municated later.  But  it  may  here  be  mentioned  that 
whilst  the  dyeings  on  chrome- mordanted  wool  are  quite 
satisfactory  as  regards  fastness  to  light  and  acid  test, 
they  are  not  so  resistant  to  soaping,  alkalis  and  milling 
as  they  were  expected  to  be.  In  this  respect  there  is  a 
clear  difference  between  the  derivatives  of  2. 3.  hydroxy- 
naphthoic  acid  and  the  corresponding  dyes  from 
a-hydroxy-naphthoic  acid.  This  difference  suggests  that 
perhaps  these  compounds  only  exist  in  the  forms 


/v\ 


N=N— 
=0 

.H 

-COOH 


LjJ-COOH 


both  of  which  are  o-quinonoid,  and  whibt  these  are 
favourable  for  deep  colour  they  do  not  satisfy  Liebermann 
and  Kostanecki's  rule  and  consequently  the  dyes  are  not 
perfectly  fixed  by  mordanting. 

Experimental . 

X<iphfhalpne-a.\.azo-2.hydroxy-3.naphlhoic  arid. 

C10H7(1).N=N(1).C10H5OH(2).COOH(3). 

7-15  grams,  of  a-naphthylamine  were  dissolved  with 
12-5  c.c.  of  hydrochloric  acid  (sp.  gr.  1-16)  in  200  c.c.  of 
water,  cooled,  and  diazotised  by  gradually  adding  a 
solution  of  3-7  grams  of  sodium  nitrite  in  20  c.c.  of  water. 
After  half  an  hour's  standing  the  mixture  was  coupled 
with  an  alkaline  solution  of  9-4  grams  of  2.3-hydroxy- 
naphthoic  ecid.  There  was  a  brown  precipitate  formed — 
the  mixture  was  left  over  night.  Next  day  it  was  acidified 
with  dilute  sulphuric  acid,  boiled  for  a  few  minutes  and 
altered.  The  substance  was  then  pressed  on  a  porous 
plate  and  crystallised  out  of  boiling  acetic  acid. 

Properties: — Greenish-red  rhombic  prisms  melting 
at  236  (the  M.l\  given  in  the  original  literature  ( B.  28. 
3090)  is  about  182°)  easily  soluble  in  acetic  acid,  benzene, 
toluene,  chloroform,  nitro-benzene  and  acetone,  moderately 


•  This  patent  is  for  the  preparation  of  lake-pigments  consisting 
of  the  barium,  calcium,  aluminium  and  magnesium  salts  of  azo- 
oompoocda  from  djaxotiaed  unsulphonated  amines  of  benzene 
anil  2. :*. hydroxy-naphthoic  acid.  Of  recent  years  several  similar 
patents  have  been  taken  out,  but  the  possibility  of  using  such 
compounds  as  dyes  does  not  seem  to  have  been  considered 
2.3.Hydroxy-naphthoic  acid  has,  however,  recently  gained  import- 
ance for  the  production  of  azo-dyes,  especially  such  as  have 
hydroxy!  groups  in  both  nuclei  in  the  o-position  to  the  azo-linking 
e.g.,  J. s.CI..  foil,  30.  796). 


soluble  in  ethyl  and  methyl  alcohoLs,  slightly  soluble 
in  ether  and  insoluble  in  ligroin  and  water.  It  dissolves 
slightly  in  boiling  caustic  alkali  with  a  red  colour,  and 
easily  in  strong  sulphuric  acid  to  a  deep  blue  solution 
from  which  on  dilution  it  is  deposited  as  a  brown  pre- 
cipitate. It  dyes  unmordanted  wool  reddish-brown  and 
chrome-mordanted  wool  dark  brown. 

m.Xylene-l.azo-2.hydroxy-3. naphthoic  acid, 

(CH3)2.C6H3N,.(1)C10H5OH(2)COOH(3) 

?n.Xylidine  was  diazotised  in  the  usual  way  and  coupled 
with  the  calculated  quantity  of  an  alkaline  solution  of 
2. 3. hydroxy-naphthoic  acid,  when  a  deep  red  precipitate 
appeared.  The  mixture  was  kept  over  night.  Next  day 
it  was  acidified  with  dilute  hydrochloric  acid,  boiled  for  a 
few  minutes,  filtered  and  pressed  on  a  porous  plate.  It 
was  dissolved  in  boiling  acetic  acid  and  crystallised  out  on 
cooling  in  uniform  deep-red  needles. 

Properties  : — Melts  between  240° — 242°  C,  easily  soluble 
in  acetic  acid,  chloroform,  alcohol  and  nitro-benzene, 
moderately  soluble  in  benzene,  toluene,  xylene,  acetone 
and  methyl-alcohol,  insoluble  in  water,  ligroin  and  ether 
even  on  boiling.  It  dissolves  to  some  extent  in  warm 
caustic  alkali  with  a  red  colouration,  and  easily  in  strong 
sulphuric  acid  to  a  magenta-red  solution  from  which, 
on  dilution,  it  is  precipitated  as  a  red  precipitate.  The 
substance  dyes  a  full  cherry-red  shade  on  chrome- 
mordanted  as  well  as  unmordanted  wool. 

1746  gave  "4584  CO.,  and  0835-H..O;   C  =  7156,  H  =  530. 

1999  gave  16  c.c.  moist  N  at  31°  C.  "and  751  mm. ;  N  =  873. 
C19H16O3N2requiresC  =  71-25,H  =  500;  N  =  8"75  percent, 

p. Ethoxy -benzene -1. azo-2.hydroxy-3. naphthoic    acid. 
(1)C2H5O.CGH4(4)N=N(1)C10H5.OH(2)COOH(3) 

3*4  grams  of  />.phenetidine  with  7"5  c.c.  of  hydrochloric 
acid  (sp.  gr.  1*16)  were  dissolved  in  250  c.c.  of  water,  boiled 
and  filtered  in  order  to  get  rid  of  some  insoluble  impurity. 
It  was  next  cooled  to  0°  by  surrounding  with  ice  and 
diazotised  by  slowly  adding  a  solution  of  l-9  gram  of 
sodium  nitrite  in  12  c.c.  of  water.  When  the  diazotisation 
was  complete  it  was  coupled  with  an  alkaline  solution  of 
47  grams  of  2'3. hydroxy-naphthoic  acid  when  a  blood-red 
precipitate  was  formed.  The  mixture  was  tested  to  be 
alkaline  and  kept  over  night.  Next  day  it  was  boiled 
with  dilute  hydrochloric  acid  when  the  colour  of  the  pre- 
cipitate changed  to  magenta-red.  It  was  filtered  and 
pressed  on  a  porous  plate  and  crystallised  out  of  boiling 
acetic  acid  when  it  was  obtained  in  deep-red  needle-shaped 
crystals  with  a  green  reflex. 

Properties  :—  Melts  at  231°  but  begins  to  soften  a  little 
below  this  temperature,  soluble  in  acetic  acid,  benzene, 
toluene,  chloroform,  acetone  and  nitro-benzene,  Blightly 
soluble  in  methyl  and  ethyl  alcohols,  insoluble  in  ether, 
ligroin  and  water  even  on  boiling.  It  dissolves  slightly 
in  boiling  caustic  alkali  with  an  orange  colouration  and 
easily  in  strong  sulphuric  acid  to  a  magenta-red  solution 
from  which  on  dilution  it  is  deposited  as  an  orange- 
coloured  precipitate.  It  dyes  claret  shades  both  on 
chrome-mordanted  and  unmordanted  wool. 
•1846  gave  '4643  CO,  and  -0813  II, 0;  C  67-62  II  I 
'2112gavel6'6c.c. moisl  Nat31°C. and 751  mm.  :  N  8f56. 
CiaHlaO,N2  requires  C     67*79,  H     i  76,  N     833  per  cent, 

ni.Xitwhcn-.i  n>  ■]. azo-2.lt ydmry-'.i. naphthoic    add. 

(3)NO,C,H4(l)N=  N(l).C10H*OH(2)COOH(3). 

2-76  grains  of  m.nitraniline  irith  8  c.c.  of  strong  hydro- 
chloric acid  were  dissolved  in  I  *  »* >  c.c.  of  water,  cooled  bj 
surrounding  with  ice  and  diazotised  bj  gradual!}  ad 

a  solution  of  I  .".  gram  of  sodium  nitrite  in  10  c.i    ol  water 
when  ■  precipitate  of  the  diazo  compound  was  deposi 
After  H>  minute-  stirring  it  was  coupled  with  3*76  grama. 

■  t     an     alkaline    solution    of    2.3.h\  dro\y  -napht  hole    a,  id 

when  a  red  precipitate  *m  formed.     The  mixture  \*;i-  kepi 

over  nighf   and  next  dav  acidilicd  uitli  dilute  h\dio.  bloTH 

acid  and  warmed.  The  precipitate  was  filtered  and  <Uu<\ 
on  a   porous    plate.     It    wa     crj  tainted   out   ol   boiling 
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nitrobenzene  from  which  solvent  on  cooling  it  was  deposited 
a<  beautiful  rod  needles.  It  WU  finally  washed  with  a 
little  alcohol  in  order  to  purify  it  from  adhering  nitro- 
benzene. 

Properties  : — Does  not  melt  at  275°,  easily  soluble  in 
nitrolvnzene,  moderately  soluble  in  benzene,  very  slightly 
soluble  in  methyl  and  ethyl  alcohol,  acetic  acid,  acetone, 
chloroform  and  ligroin,  insoluble  in  ether  and  water, 
It  dissolves  in  cau.-tic  alkali  with  a  red  colouration  and 
in  strong  sulphuric  ueid  to  a  deep  red  solution,  from  which, 
on  dilution,  it  comes  out  as  an  orange  precipitate.  It  dyes 
unniurdanted  as  well  as  chrome-mordanted  wool  fiery  red. 
1001  cave  3499  CO,  and  -QB00  H ,0  ;  0=60*46,  H  =  328. 
1901  gave  22*6  cc.  moist  N  at  31°  and  751  mm.  ;  N=12"44. 
CjjHuO^N,  requires  C=  00o3,  H  =  3  26,  N=  1246  per  cent. 

p.Xitro-b(iizrne-\.azo-2.hydrory-3.na})hthoic  arid. 

(4)XOiC6H4(l)N  =  N(l)C10H5OH(2)COOH(3). 

/i.Xitraniline  was  diazotised  in  the  usual  way,  coupled 
with  the  calculated  quantity  of  an  alkaline  solution  of 
2.3.hydroxynaphthoie  acid  and  the  product  treated  as  in 
the  la<t  preparation.  The  substance  crystallised  out  of 
nitrobenzene  in  tine  hair-like  red  needles.  It  was  washed 
as  in  the  last   experiment  with  a  little  alcohol. 

Properties  :  —  Does  not  melt  at  285°,  easily  soluble  in 
nitrobenzene,  slightly  soluble  in  chloroform,  acetone, 
l*-nzene,  toluene  and  xylene,  scarcely  soluble  in  methyl 
and  ethyl  alcohols  and  acetic  acid,  insoluble  in  ether, 
ligroin  and  water.  It  dissolves  in  boiling  caustic  alkali 
with  a  bluish- violet  colouration  and  in  strong  sulphuric 
a.  id  to  a  deep-red  solution  from  which  on  dilution  it 
comes  out  as  an  orange  coloured  precipitate.  It  dyes  both 
un mordanted  and  chrome-mordanted  wool  brownish-red. 
•1796  cave  -3975  CO,  and  0559  H„0  ;  C  =  6020,  H  =  345. 
•2U84  gave  234  cc.  moist  N  at  28°  and  749  mm.  N  =  12\38. 
t'i;H  n<>-Nj  requires  C  =  60-53,H  =  3-26,N=  1246  per  cent. 

Bfu  benzene-\.azo-2.hydroxy-3. naphthoic  acid. 

C,H,\     X.('6H«N  =  N(1).C10H5.OH(2)(COOH(3). 

549  grams,  of  p.amino-azo-benzene  were  diazotised 
(Hewitt,  .T.C.S.  Trans.  1909,  95,  1394)  and  the  product 
allowed  to  drop  upon  an  alkaline  solution  of  564  grams. 
of  2.3.hydroxynaphthoic  acid.  A  reddish-brown  pre- 
cipitate wa-s  formed.  The  mixture  was  kept  over  night 
and  next  day  acidified,  warmed,  and  filtered.  The  pre- 
cipitate was  dried  on  a  porous  plate  and  crystallised 
out  of  benxeoe. 

Proper  ties  :-  Magenta-red  needles  with  a  green  reflex, 
does  not  melt  below  275°,  soluble  in  benzene,  chloroform, 
acetic  acid  and  acetone,  difficultly  soluble  in  methyl  and 
ethyl  alcohols,  insoluble  in  ether,  ligroin  and  water  even 
on  boiling.  It  dissolves  in  caustic  alkalis  with  a  violet 
colouration  and  in  strong  sulphuric  acid  to  a  deep-green 
solution  from  which  on  dilution  it  i-  deposited  as  a  brownish- 
red  precipitate.  It  dyes  brownish-purple  both  on  chrome- 
mordanted  and  unmordanted  wool. 

1660  gave  "4233  00,  and  -0620  HO  ;   C     6954,  U  =  4I4. 
-<    1    cc.    rnoi-t    N   at   28'5°  and   751    mm.  ; 
N=1414. 


C23H,603Nj   requires   C=69  69,   H= 

cent. 


4  05,   N=  14-14  per 


Disulpho-  naphthalene-  ft.azo-naphthah  ne-a.l.  azo-2.hydroxy- 
3.  naphthoic  acid. 

(S03H).,C10H5(2)N=N(l)Cl0H6(4)N=N(l)C1oH6OH(2) 
C00H(3). 

Disulpho-naphthalenc-jS.azo-a.naphthylamine  was  pre- 
pared by  diazotising  17  "05  grams,  of  G-salt  and  coupling 
with  7'2  grams  of  o.naphthylamine.  5  grams  of  this  base 
(Na  salt)  with  3  c.c.  of  strong  hydrochloric  acid  were 
dissolved  in  80  c.c.  of  water,  and  diazotised  by  slowly 
adding  a  solution  of  0-78  grams,  (theory  required  0-69 
grams)  of  sodium  nitrite.  After  stirring  for  some  time 
the  mixture  was  kept  over  night.  Next  day  it  was 
coupled  with  an  alkaline  solution  of  1*88  grams,  of  2.3.- 
hydroxy-naphthoic  acid.  After  an  hour's  stirring  the 
mixture  was  heated  to  80°  for  some  time.  It  was  found 
that  the  precipitated  sodium  salt  could  not  be  converted 
into  the  free  acid  by  boiling  with  any  mineral  acid,  so  it 
was  filtered  off  and  washed  with  a  little  water  to  purify 
it  from  adhering  sodium  carbonate  and  sodium  chloride. 
Properties  : — Black  powder,  fairly  soluble  in  water  and 
caustic  alkalis.  It  dissolves  in  strong  sulphuric  acid 
with  a  greenish-black  colouration  and  on  dilution  it  is 
deposited  as  a  bluish-black  precipitate.  It  dyes  both 
mordanted  and  unmordanted  wool  black. 
•1898  gave  "0583  Na2S04  ;  Na=944. 
•2433  gave  15-8  c.c.  moist  N  at  29°  and  751  mm.  ;  N  =  7-15. 
C31Hl709N4S2Na3  requires  Na=9'55,  N=7-75  per  cent. 

Benzidine-bis-\.(azo-2.hydroxy -^.naphthoic  acid). 

(3)COOH(2)HO.C10H&(1).N2C8H4.C6H4.N2(1)C10H6OH(2) 

C00H(3). 

3*68  grams,  of  benzidine  with  6  c.c.  of  concentrated 
hydrochloric  acid  were  dissolved  in  80  c.c.  of  hot  water, 
cooled  by  surrounding  with  ice  and  diazotised  by  slowly 
adding  a  solution  of  2"9  grams,  of  sodium  nitrite  in  30  c.c. 
of  water  and  tested  by  iodised  starch  paper.  The  solution 
was  clear  and  of  a  browish-red  colour.  It  was  then 
coupled  with  a  solution  of  8  5  grams,  of  2. 3. hydroxy- 
naphthoic  acid  (theory  required  7-52  grams.)  in  2-5  grams, 
of  caustic  soda  and  100  c.c.  of  water.  There  was  at  once 
a  violet  precipitate.  The  whole  mixture  was  stirred  for 
about  3  hours  during  which  time  a  solution  of  2  grams. 
of  caustic  soda  was  gradually  added.  The  mixture  was 
left  over  night.  Next  day  the  precipitate  was  filtered  off, 
washed  first  with  a  dilute  solution  of  caustic  soda  and  then 
with  water.  It  was  found  that  the  sodium  salt  could  not 
be  converted  into  the  free  acid  by  boiling  with  any  mineral 
acid. 

Properties  : — Greenish  powder,  insoluble  in  water  and 
caustic  alkali  even  on  boiling,  but  soluble  in  strong 
sulphuric  acid  to  a  blue  solution  from  which  on  dilution 
it  is  deposited  as  a  magenta-coloured  precipitate.  It 
dyes  both  unmordanted  and  chrome-mordanted  wool  purple 
•2209  gave  -0490  Na2S04 ;  Na  =  720. 
•2338  gave  17'8  e.c.  moist  N  at  27° and  751. mm.  ;N=-847. 
C34H20O6N4Na„    requires    Na=7-37,    N=8-63    per   cent. 
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Refrigerating  amd  lih  V.  W.  S.  Stokes,  London. 

Pat.    10,721,  May  6,   1912. 

I*  ord'r  i  onomieal  working,  a  valve  is  intcr- 

i rati  r  and  the  evaporator,  which 
only  opeai  when  the  pressure  in  the  fori  that 

in  the  Utter  by  a  definite  amount.-   W.  H.  C. 


Refrigerating    by    ammonia     expansion   and     absorption  ' 

Process  and  apparatus  for .    J.  S.  Withers,  London. 

From  Smith  Refrigerating  Co.,  New  Orleans,  La.,  U.S.A. 
Eng.   Pat.    I  1,347,  May  18,    1 9 1 2. 

Tin.  apparatus  consists  of  a  lower  tank  connected  with  a 
number  of  upper  transverse  tanks  by  circulating  to 
The  apparatui  being  filled  with  ammonia  water,  the  lowei 
tank  is  heated  and   the  vapours  of  ammonia  ami  fl 
pass  through  the  upper  tanks,  where  the  water  va]  i 
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condensed  and  only  ammonia  vapour  goes  forward  to  the 
condenser  and  receiver.  When  the  ammonia  has  been 
driven  off,  the  heating  is  stopped,  the  outlet  is  closed, 
and  the  weak  liquor  or  water  allowed  to  cool.  Then  the 
valves  between  the  receiver  and  expansion  coils  and  between 
the  latter  and  the  tanks  are  opened  and  the  ammonia 
expands,  producing  the  refrigerating  effect,  and  is  re- 
absorbed by  the  weak  liquor  in  the  tank.  The  heat  given 
off  during  absorption  is  dissipated  by  the  arrangement 
of  circulating  pipes  and  the  large  radiating  surface  of 
the  tanks.— W.  H.  C. 

Evaporating  apparatus.  P.  Kestner,  Lille,  France, 
Assignor  to  Kestner  Evaporator  Co.,  Philadelphia,  Pa. 
U.S.  Pat.  1,060,607,  May  6,  1913. 

A  vertical  tubular  evaporating  apparatus  has  a  liquid- 
distributing  chamber  above  and  a  receiving  chamber  for 
the  concentrated  liquid  below.  Both  the  latter  and  the 
upper  part  of  the  heating  chamber  are  connected  with  the 
injector  and  pipe  supplying  liquid  to  the  distributing 
chamber.— W.  H.  C. 


Drying    substances ;     Apparatus   for 


-.  W.  Lierfeld, 
Dortmund,  Germany. ""  U.S.  Pat.  1,061,762,  May  13, 
1913. 

The  dryer  consists  of  a  horizontal  drum,  1,  rotated  on 
rollers,  and  provided  with  shelves,  9,  projecting  inwards 
from  the  periphery,  which  lift  up  the  material,  and  drop 
it  again.  Further, 
the  drum  has  a  cen- 
tral tube,  11,  from 
which  radial  parti- 
tions, 12,  extend  to 
the  periphery,  divid- 
ing the  drum  into  a 
number  of  chambers. 
The  partitions  are 
provided  with  nu- 
merous shelves  and 
projections,  20,  21, 
22,  23,  etc.,  which 
assist  in  the  lifting  up 
and  dropping  of  the 
material.— W.  H.  C. 

Dryer.     A.  Hoffman,  Baltimore,  Md..  Assignor  to  P.  D. 
Lowe,  New  York.     U.S.  Pat.  1,061,941,  May  13,  1913. 

The  dryer,  which  is  detached  from  the  fire-box  of  the 
furnace,  is  divided  into  an  upper  and  a  lower  chamber,  the 
former  being  tapered.  The  two  chambers  communicate 
at  the  smaller  end  of  the  upper  one,  and  the  material  is 
caused  to  pass  from  the  larger  to  the  smaller  end  of  the 
upper  chamber  by  a  suitable  conveyer.  Hot  gases  from 
the  stack  are  drawn  through  the  two  chambers,  and  expelled 
from  the  larger  end  of  the  upper  one. — -W.  H.  C. 

Saturation  apparatus.     W.  Feicks,  Bloomfield,  N.J.     U.S. 
Pat.  1,062,960,  May  27,  1913. 

A  nlmbkr  of  concentric  annular  chambers  are  arranged 
within  a  vessel  containing  liquid.  Spiral  baffles  project 
from  the  walls  of  the  annular  vessels  to  co-operate  with 
the  gas  in  agitating  the  liquid.  The  gas  is  delivered 
below  the  level  of  the  liquid  and  after  coming  into  intimate 
contact  with  it,  is  discharged  above. — W.  H.  C. 

Oasts;    Apparatus  for  the  separation  of  solids  or  liquids 

from .     0.  ElliiiL'haus.     Gcr.  Pat.  258,795,  Feb.  28, 

1912. 

The  apparatus  consists  of  a  rotating  drum  divided  by  radial 
partitions  into  compartments  through  which  the  gas  Is 
passed,  and  having  at  its  periphery  narrow  slits  through 
which  the  solids  or  liquids  are  thrown  outwards  by  centri- 
fugal force.  On  the  front  side  (in  relation  to  the  direction 
of  rotation  of  the  drum)  of  the  radial  partitions  are  ribs, 
extending  from  the  axis  to  the  periphery  of  the  drum, 
and  the  narrow  slit.s  are  between  these  ribs.  In  an  alter- 
native form,  the  side  walLs  of  the  compart  .merits  arc 
helical. — A.  S. 


Distilling    apparatus.     H.    Hafner.     Ger.    Pat.    259,111, 
Oct.  22,  1911. 

The  still  is  enclosed  in  an  oil  heating  jacket  heated  by  a 
fire  beneath.  The  jacket  communicates  with  a  vertical 
tube,  in  the  upper  enlarged  portion  of  which  is  a  float. 
When  the  oil  jacket  is  heated,  the  oil  rises  in  the  vertical 
tube  and  operates  the  float  which  controls  a  damper 
regulating  the  opening  through  which  the  products  of 
combustion  from  the  fire  pass  to  the  stack  or  other  means 
of  producing  draught.  If  the  temperature  falls,  the  level 
of  the  oil  also  falLs,  and  the  float  opens  the  damper,  thereby 
increasing  the  draught  and  hence  the  intensity  of  the  fire. 

—A.  S. 

Packing  material  for  rectifying  columns.     K.  Kubierschkv. 
Ger.  Pat.  259,362,  Jan.  16,  1912. 

Wires  wound  into  spiraLs  or  the  like  are  interwoven  so  as  to 
form  plates  of  a  thickness  several  times  as  great  as  the 
diameter  of  the  wire.— A.  S. 

Sludge,  etc.  ;  Process  for  the  treatment  of .     W.  Boehm 

and  A.    Milch.     Ger.   Pat.    259,500,   July   22,    1911. 

The  vessels  used  for  transporting  the  sludge  have  walls 
which  are  capable  of  serving  as  electrodes  in  the  subsequent 
dehydration  of  the  sludge  by  the  electro-osmotic  process. 

—A.  S. 

Drying  material  for  gases.     F.   von   Meyenburg   and   F. 
Loosen.     Ger.  Pat.  259,574,  Sept.  26,  1911. 

The  drying  material  Is  composed  of  a  porous  substance 
with  a  deliquescent  salt  (calcium  chloride,  potassium 
carbonate)  in  its  pores.  The  porous  substance  is  used  in 
small  pieces  and  contains  only  a  small  quantity  of  the 
deliquescent  salt,  so  that  the  volume  of  the  maximum 
quantity  of  water  capable  of  being  absorbed  by  the  salt  can 
be  accommodated  by  the  available  pore-space ;  the 
absorption  of  water  takes  place  mainly  on  the  surface, 
the  water  then  penetrating  the  material  by  diffusion.  The 
material  after  use  may  be  revivified  by  means  of  hot  air 
at  temperatures  rising  to  about  125°  C. — A.  S. 

T r id y mile- filter  ;     Preparation     of     a    .     Sand-   und 

Steinzeugwerke  C.  Grosspeter  Ges.  m.  b.H.      Ger.  Pat. 
259,910,  July  13,  1912. 

A  frame  of  earthenware  or  porcelain  having  a  definite 
fire-shrinkage,  before  the  second  firing,  is  used  as  a  support 
for  a  tridymite  filter-mass  having  the  same  fire  shrinkage, 
and  the  two  parts  (frame  and  filter-mass)  are  then  fired 
so  as  to  form  a  solid  unit. — A.  S. 


Separators  ;   Centrifugal  ■ 


-.     H.  de  Raasloff  and  T.  E. 
Brown,  New  York.     Eng.  Pat.  26,045,  Nov.  13,  1912. 

See  U.S.  Pat.  1,044,570  of  1912;  this  J.,  1913, 11.— T.F.B. 

Concentrating,   drying,   and  crystallising  ;     Apparatus  for 

.     M.     Prager,     Berlin.     U.S.     Pat.     1,062,030, 

May  20,  1913. 
See  Fr.  Pat,  449,572  of  1912  ;  this  J.,  1913,  525.— T.  F.  B. 

Tunnel-furnace.     A.     Ram£n,     Olvmpia,     Sweden.     U.S. 
Pat.  1,062,606,  May  27,   MM:!. 

See  Eng.  Pat.  4386  of  1912  ;  this  J.,  1912,  761.— T.  F.  B. 

Drying    apparatus.     J.    E.     Hobbfl.     Fr.    Pat.    451.' 
Dec.    16,    1912.     Under   Int.   Conv.,    Dee.    i".t,    1911. 

See  Eng.  Pat.  29,313  of  1911  ;  this  J.,  1913,  221.— T.F.B. 
Pumping    elastic    fluidi  ;     Apparatus    for 


-.      II      A. 
Humphrey    and     \V.    .1.     RuadelL     Fr.    Pal.    452 
March  12,  1912.     Under  Int.  Conv.,  June  2,  1911. 

See  Eng.  Pat.  28,187  of  1911  ;  this  J.,  1912,86a     T.F.B. 

Classifying  fiiuli/  diridul  maierialt :  J  *d apparatus 

for .     U.K.  Hitchcock.     Fr.  Pat.  452,384,  Deo.  26, 

1912. 

Sal  Bog.  Pat.  1212 of  1918;  thi- .1.  1913,  587.  T.  V.  B. 
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lis.     FUEL;      GAS;      MINERAL    OILS     AND 

WAXES. 


nl    rtlorls  ;      T,  nipt  niturts     in     the     cuttre    of  ■ 


Ross  ami  .1.  P.  leather.    .1.  Gas  Lighting,  1913,  122, 

Till,    retorts     (YVoodall  TuukhuIU   Continuous)  are    25  ft. 

in. iii  base  t.i  top,  and  the  temperatures  (see  table)  were 
.-unit  by  means  oi  a  pyrometer  25ft.  long. 
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— A.  S. 

mi.rliirt^:     < 'tmibintion    of and    the    lag    in 

thur  inflammation.     Taffanel  and  Le  Floch.     Comptes 
rand.,  1913,  156.  1644—1646. 

I'm:  occurrenee  >>f  a  lag  in  the  inflammation  of  methane- 
air  mixture-,  is  not  due  to  the  presence  or  absence  of 
moisture.  The  probable  cause  is  the  relatively  slow  rate 
rhieh  tlie  velocity  of  reaction  increases  with  the  tem- 
impared  with  the  rate  in  other  inflammable 
mixtures  which  do  not  exhibit  the  lag. — W.  H.  P. 


Sulphur    in    ilhmdnating    gat;     Determination    of- 


M -Bride  an<l  E.  H.  Weaver.     J.  Gas  Lighting,  1913, 
122.  698—600. 

AiMETP.n,     volumetric    and     turbidimetrie     methods 
ribed  and  compared  for  determining  the  sulphate 
present  in  sohrtions  obtained  in  the  (Jas  Referees'  type 
of  ralphm* -testing  apparatus.      Por  accurate  work,  gravi- 
metrii    methodi  ate   preferred.     The  gravimetric  methods 
i  I)  precipitation  with  barium  chloride  in  presence  of 
hydrochloric   acid,    followed    by   evaporation    to   dryness, 
and  washing  of  the  residue  with  hot  water,  and  (2)  pre- 
cipitation with  b.uiuin  chloride  in  nearly  neutral  solution. 
The  volumetric  method  consists  in  precipitating  with  a 
known  amount    of   itandard   barium  chloride  solution   in 
of    hydrochloric    arid,    adding    an    equivalent 
imt    of    potassium    bichromate    solution    with    a    few 
drop-   of    ferric    chloride,    precipitating   with   ammonia, 
filt<  i  lifying  the  filtrate,  adding  potassium  iodide, 

g  with  thiosulphate.    The  turbidimeter  is  a 

portable  apparatus  consist  mg  of  ■  glass  cylinder,  graduated 

■  Mini  tr  s,  held  in  place  above  a  16-eandle  power  car - 

i*,ri  tiUnn  nt  lamp.  Tie-  solution  from  the  sulphur  apparatus 

•  I   with  hydrochloric  acid,  and  an    additional 

id  (1 : 1)  n  added.     The  volume  It  measured, 

and     ••  taken   for  tl  Hi  O.C.   of    Id   per  cent. 

rum  chloride  are  added  to  the  solution  which  should 

I      77      M    P.J  and  the  whole  stirred 

for  I   minute.     The  on  ii  pound  gradually  into 

turbidimeter  until  the  filament  of  the  lamp  cannot 

on  i-  poured  bark  and  the  turbidity 

a iMin    t<-t.r|    until  the    |>oint    is   tixirl    within    I   mm.      The 

unt  of  sorphm  b  then  inrd   from  tables  or 

ibtamea  previously.     The  method  i-  accurate  to 

within  2 to  .'!  pes  <cnt.  of  the  quant  it  v  of  sulphur  present 

—A.  T.  L 

P.   B.  I>  w.        .1    Roj  Boc.  Arts,  1913,  61, 

702     707. 

Thf   author   deafai   with   the   origin,   composition,    Dro- 
it 'I    futur<    supply    of    n  troli  am,     He 
in  hulk  r.f  j*  troleum  hsi  bi  i  n  foi  nu  <l 
by   the   -low   decomposition   of   marine   vegetation 

I    table   frr.m       p.  tros  nm    Mining      (A. 

i  ttyand  ultin 


composition  of  the  various  kinds  of  petroleum  is  repro- 
duced, whilst  in  another  table  the  sp.  gr.,  flash  point, 
calorific  value,  and  actual  evaporative  power  of  various 
kinds  of  liquid  fuel  are  given  :  heavy  tar  oil  is  shown 
to  be  considerably  inferior  to  a  good  petroleum  fuel  oil 
as  a  fuel.  It  is  pointed  out  that  air  carburetted  with 
petrol  vapour  gives  good  results  hi  the  Bone  and  McCourt 
system  of  nameless  surface  combustion  (this  J.,  1911,  527  ; 
1912,  61,  524),  and  experiments  have  also  indicated 
that  fuel  oil  finely  atomised  with  air  in  the  correct  pro- 
portion and  then  blown  into  the  tubes  containing  the 
granular  material,  will  also  prove  efficient  if  the  granular 
material  be  previously  heated.— A.  S. 

Ethylene;    Polymerisation   of at   a   high  temperature 

and  pressure  in  presence  of  catalysts,  W.  Ipatiew  and 
O.  Routala.  Ber.,  191:5,  46,  1748—1755.  (See  also 
this  J.,  1911,  1367.) 

On  heating  ethylene  under  70  atmospheres  pressure  in 
presence  of  zinc  chloride,  polymerisation  began  at  275°  C, 
a  mixture  of  gaseous  and  liquid  products  being  obtained. 
The  gas  contained  CBHa„,  36  ;  C„H2n  +  ,,  61  ;  H„,  3  per 
cent.  The  liquid  (sp.  gr.  0-7512  at  15°  C.)  re'senibled 
petroleum  and  the  lighter  portions  (b.  pt.  20° — 85°  C), 
obtained  by  fractional  distillation,  consisted  chiefly  of 
paraffin  hydrocarbons.  In  the  higher  -boiling  fractions 
(up  to  300°  0.)  the  proportion  of  unsaturated  hydro 
carbons  increased  with  the  boiling  point.  In  the  fractions 
up  to  145°  C.  only  ethylenic  hydrocarbons  were  present 
in  addition  to  paraffins,  but  in  the  higher-boiling  fractions 
poly  methylenes  (naphthenes)  were  present  in  quantities 
increasing  with  the  boiling  point.  A  fraction  (b.  pt.  256° — 
265°  C.)  obtained  by  distillation  after  treatment  with 
fuming  sulphuric  acid  consisted  almost  exclusively  of 
naphthenes.  A  review  of  these  m  .is  and  those  obtained 
previously  by  Engler  and  Routala  (this  J.,  1910,  10,  338) 
shows  that  by  suitable  choice  of  temperature,  pressure, 
and  catalyst,  there  can  be  produced  artificially  from 
ethylenic  hydrocarbons  products  similar  to  the  three 
chief  types  of  petroleum,  viz.,  American,  poor  in  naph- 
thenes ;  Baku,  rich  in  naphthenes,  and  Galician  petroleum, 
intermediate  between  the  other  two.  Using  freshly 
prepared  aluminium  chloride  as  catalyst,  ethylene,  under 
a  pressure  of  70  atmospheres,  polymerised  at  the  ordinary 
temperature  to  liquid  products,  whilst  at  200°  C,  no 
liquid  products  were  obtained,  but  a  carbonaceous  residue 
was  left.  The  liquid  condensation  products  were  richer 
in  paraffin  hydrocarbons  and  poorer  in  naphthenes  than 
those  obtained  with  zinc  chloride. — A.  S. 

Bitumens  and  their  residuals  ;  Characteristics  and  differentia  - 

tion    of    native .     ('.     Richardson.     Eng.     Reci.rd, 

April  26,  1913.     (See  also  this  J.,  1909,  419,  710.) 

Important  considerations  for  characterising  the  native 
bitumens  are  the  determination  of  the  series  of  hydro- 
carbons of  which  they  are  composed,  the  proportion  of 
saturated  hydrocarbons  (not  absorbed  by  strong  sulphuric 
ar  id),  the  sulphur  content  and,  in  the  case  of  petroleums, 
the  quantity  of  sulphur  removable  by  steam  distillation, 
and  finally  the  quantity  of  ash-free  coke  left  on  ignition 
in  absence  of  air.  Tables  are  given  showing  the  results 
of  analyses  of  "  fluxes,"  condensed  or  blown  oils,  glance 
pitches  and  solid  native  bitumens  other  than  asphalt  inn. 
The  "  fluxes  "  (viscous  oils  used  for  fluxing  asphaltum  or 
for  direct  application  to  road  surfaces)  are  the  residuals 
left  after  distilling  various  petroleums  until  the  product 
contains  little  or  nothing  volatile  on  heating  SO  gun 
for  S  his.  at  325  P.  (iii.T  (*.).  The  fluxes  derived  fi"iu 
paraffin  petroleums  have  the  sp.  gr.  0-92  to  0*94  und 
contain  1 1 - r>  to  4  per  cent,  of  hard  paraffin  scale  con* 
taining  H5-c>  to  74*1  per  rent,  of  saturated  hydrocarbons. 
They  yi  Id  lit  *  I  *  -  residual  coke  and  contain  little  sulphur. 

They  an  of  no  value  on  roads  except  for  fluxing  1 1  ue 
asphaltumfi.  Fluxes  frr.m  semi  asphalt ic  petroleums 
ha  \e  the  sp.  gr,  0-95  to  0-97  and  contain  less  paraffin  scale, 
which  consists  mainly  of  saturated  hydrocarbons.  They 
will  satisfactorily  dissolve  and  flux  solid  bitumens  suck 

as  gilsosHc  ami  f/i  a  ha  mil  e  which  ere  not  true  asphHllums. 
1  luxes  from  asphalt  ic  petroleum)  have  the  sp.  gr.  about  1, 
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yield  no  hard  paraffin  scale,  and  6  to  7  per  cent,  of  ash-free 
coke.  They  consist  mainly  of  unsaturated  hydrocarbons. 
A  flux  obtained  from  Mexican  petroleum  is  differentiated 
from  all  of  the  preceding  by  high  sulphur  content  and 
yield  of  residual  coke,  and  high  paraffin  scale  content, 
while  less  of  it  is  soluble  in  "  88°  naphtha."  Condensed 
or  blown  oils  are  obtained  by  treating  the  fluxes  with 
sulphur  or  air  at  high  temperatures.  They  are  lacking 
in  ductility  and  are  non -adhesive.  The  products  from 
different  petroleums  resemble  one  another  closely  ;  they 
yield  much  coke  and  the  solubility  in  naphtha  and  the 
percentage  of  saturated  hydrocarbons  are  less  than 
in  the  fluxes.  The  solid  residual  pitches  as  used  for 
road  making  differ  in  their  characteristics  according  to 
origin.  Those  from  Texas  petroleum  contain  little 
paraffin  scale,  less  than  1-25  per  cent.  S,  and  yield  much 
coke.  They  contain  very  much  less  saturated  hydro- 
carbons than  the  corresponding  fluxes.  California  pitches 
yield  much  less  coke  and  contain  much  less  saturated 
hydrocarbons  than  Texas  pitches.  They  contain  less  than 
1*5  per  cent.  S  and  only  traces  of  paraffin  scale.  Trinidad 
pitches  contain  about  2  per  cent.  S  and  less  saturated 
hydrocarbons  than  the  Californian  pitches.  Mexican 
pitches  contain  5  to  6  per  cent.  S,  1  to  2  per  cent,  of  paraffin 
scale  and  yield  much  coke.  The  Trinidad  and  Mexican 
crude  oils  contain  3*60  and  3-28  per  cent.  S  respectively, 
but  on  distillation  the  former  yields  hydrogen  sulphide 
and  the  distillates  contain  0*65  and  2*31  per  cent.  S 
respectively  and  the  residual  pitches  2*10  and  5-38  per 
cent.  It  is  very  difficult  to  obtain  products  of  uniform 
quality  from  the  Mexican  crude  oil.  The  bitumen  of  the 
native  asphaltums  contains  4  to  8  per  cent.  S,  no  paraffin 
scale,  and  less  than  25  per  cent,  of  saturated  hydro- 
carbons. The  glance  pitches  contain  only  6  to  7  per  cent. 
of  saturated  hydrocarbons,  gilsonite  contains  6  per  cent, 
and  grahamite  practically  none. — A.  T.  L. 

Egypt.     Petroleum  production  in  1912.     Cd.  6602.     [T.R.] 

The  first  exportation  of  Egyptian  crude  petroleum  from 
the  mining  areas  in  the  Red  Sea  took  place  last  year,  the 
total  amount  being  14,400  tons,  valued  by  the  Custom 
House  for  the  assessment  of  the  1  per  cent,  export  duty 
at  £E.  10,500.  When  the  refineries  at  present  under 
construction  at  Suez  have  been  completed,  the  crude 
petroleum  will  probably  be  brought  to  that  port  for  refining, 
instead  of  being  exported  direct  to  the  Far  Eastern 
refineries  as  at  present. 

£E=£1  03.  6Jd. 

Patents. 

Rendering  coal  and  other  dust  non-explosive  ;   Preparation 

for .     J.  Arnott  and  F.  W.  Goodall,  Leeds.     Eng. 

Pat,   18,801,  Aug.    16,   1912. 

A  composition  for  spreading  over  the  dusty  roadways 
and  galleries  in  mines  consists  of  sodium  chloride,  12 
parts,  powdered  kaolin  or  other  clay  containing  free 
alumina,  6  parts,  aluminium  sulphate,  1J  parts,  and 
carbolic  disinfecting  powder,  \  part. — A.  T.  L. 

Furnaces;    Process  of  burning  fuel  in .     T.   Grieve, 

Perth  Ambov,  N.J.,  U.S.A.     Eng.  Pat.  12,544,  May  28, 
1912.     Under  Int.  Conv.,  June  10,  1911. 

A  orate  for  burning  low-grade  fuels  such  as  small  anthra- 
cite,  screenings,  coke-breeze,  etc.,  with  forced  draught 
comprises  a  number  of  sections  or  plates  perforated 
so  as  to  distribute  the  air  uniformly  in  fan-shaped  jots, 
formed  by  gathering  the  air  below  the  fuel-bed  in  circular 
openings,  and  discharging  it  into  the  fuel-bed  through 
elliptical  mouths  tapering  upwards.  The  total  area  of  the 
Bhonld  not  exceed  12  per  cent,  of  the  grate  area, 
and  th<>  blast  should  be  at  a  pressure  of  li  to  2  inches  of 
water. — A.  T.  L. 

Coke-oven  "'iili  vertical  heating  flues ;   Device  for  healing  a 

tni  mams  of  poor  i/ik.  rich  gas,  or  u  mixture  of  the 

t>ro.     I),-.    C.    otto   nnd   Co.,   Cos.  m.  b.  H.     Ger.    Pat, 
258. 2 X  8,  Sept,  1,  1912. 

The  poor  gas  is  supplied  directly  to  the  conduit  from  which 
the  burner  nozzles  project,  whilst  the  rich  gas  is  supplied 


to  hollow  members  or  plugs  movable  in  this  conduit  so  as 
to  open  or  close  as  desired  the  orifices  of  the  burner  nozzles. 
In  this  way  rich  gas  alone,  or  a  mixture  of  rich  gas  and 
poor  gas  in  any  desired  proportions  can  be  supplied  to  the 
heating  flue. — A.  S. 

Carbonaceous  material ;    Process  for  treating  [carbonising] 

.     0.  J.  Parker,  London.     Ens.  Pat,  28,582,  Dec.  1 1 , 

1912. 

The  carbonaceous  material  is  heated  in  a  suitable  retort 
to  a  temperature  between  460°  nnd  700°  C.  under  a 
vacuum  of  from  20  to  29]  inches  of  mercury.  The  vacuum 
is  maintained  throughout  the  condensing  apparatus  and 
such  products  as  are  capable  of  condensation  under  the 
vacuum  employed,  are  recovered  by  condensation.  The  gas 
and  uncondensed  vapour-:  arc  then  passed  through  suitable 
scrubbing  apparatus  to  recover  the  remaining  vapours. 
(Reference  is  directed  to  Eng.  Pat,  7732  of  1906;  this  J., 
1907,  461.)— W.  H.  C. 

Gas-producer.     W.  Hammick,  Pittsburg,  Kans.     U.S.  Pat. 
1,060,755,  May  6,  1913. 

Am  is  blown  into  the  lower  part  of  the  producer,  and  gas 
withdrawn  from  the  upper  part  thereof,  by  two  fans  placed 
one  above  the  other  upon  a  framework  at  the  side  of  the 
producer  and  coupled  together  by  a  belt.  The  upper  fan 
is  also  coupled  by  means  of  bevel  gear  and  a  belt  with  a 
vertical  shaft,  which  passes  through  the  top  of  the  producer, 
and  carries  rotating  arms  to  act  as  a  fuel  leveller. — W.  H.  C. 

Gas  ;  Process  of  man  ufacturing  - 


-.  R.  Miller,  Woodlawn 
borough,  Pa.,  Assignor  to  Superior  Gas  Improvement 
Co.,  Pittsburgh,  Pa.     U.S.  Pat.  1,061,861,  May  13,  1913. 

One  or  more  beds  of  enke  are  blown  to  incandescence,  then 
the  air  blast  is  cut  off,  a  layer  of  coal  is  spread  over  the 
incandescent  coke,  and  steam  is  blown  through  the  coke 
«o  as  to  produce  water-gas,  which  mixes  with  the  gas  given 
off  from  the  coal ;  the  latter  is  well  agitated  during  the 
steaming  period. — W.  H.  C. 

Gas  producer.  W.  F.  Luick  and  A.  J.  Bassett,  Milwaukee, 
Wis.,  Assignors  to  Luick  Bassett  Producer  Co.  U.S. 
Pat.  1,062,721,  May  27,  1913. 

A  perforated  baffle-ring  is  interposed  between  the 
jacket  and  the  shell  of  the  producer,  below  the  air-supply 
pipe,  and  also  a  second  baffle-ring  at  the  lower  end  of  the 
shell.  Layers  of  refractory  material  are  fitted  within  the 
shell  to  form  a  "  fire-pot."  Both  the  air  chamber  and  the 
fire-pot  are  provided  with  steam-supply  pipes. — W.  H.  C. 

Gas-producer.  C.  M.  Garland,  Collingswood,  N.J.,  Assignor 
to  Camden  Iron  Works,  Camden,  N.J.  U.S.  Pat. 
1,063,024,  May  27,  1912. 

The  lower  body-section  of  the  producer  is  arranged  so  that 
it  can  be  rotated  by  suitable  means  with  respect  to  the 
fixed  top  section.  The  latter  encloses  the  body-section,  and 
is  stepped  so  as  to  form  an  upper  and  a  lower  portion. 
The  upper  portion  has  a  gas  outlet  and  a  fuel-chargim: 
hopper  and  the  lower  portion  has  several  openings 
adjacent  to  the  vertical  wall,  joining  the  two  portions 
through  which  vertical  sliccrs  project  into  the  body  of  fuel. 
The  slicers  are  water  cooled  and  are  supported  by  brackets 
from  the  vertical  wall  and  can  be  adjusted  at  any  desired 
height.— W.  H.  C. 

Gas  producer.  P.  A.  J.  Cousin.  First  Addition,  dated 
Dec  9,  1912,  to  Ft.  Pat.  435,532,  Oct,  17,  1911  (see  Kim. 
Pat.  23.25(i  of  1912;    this  .1.,   1913,  413.) 

The  water-trough  forming  the  base  of  the  producer  des- 
cribed in  the  chief  patent  is  made  rectangular  in  plan, 
and  the  front  wall  of  the  producer,  wbicfa  i>  sealed  in  tin- 

trough,  i-  continued  downwards  in  the  form  of  a  stepped 

grate, so  that  by  lowering  the  water  level  the  producer  can 
work  witli  natural  draught.  An  annular  air-RUpply 
chamber  is  also  provided  in  the  lower  part  of  the  producer 
walls,  with  blast  orifices  discharging  below  the  water  level, 

and  this  peripheral  blast  can   be  Used  in  addition  to  or  in 
toftheblasl  from  the  central  tuyere. — A.  T    1.. 
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pnxiuctr  ;  Suction for  wood  and  oth<  r  waste.     L.  L. 

IV nt .initio.      Fr.  I'at".  4.V_\t>0!>.  Dec.  30,  1912. 

Thv.  producer  works  with  a  down-draught,  the  air  being 
introduced  through  a  cylindrical  grate  forming  part  of  the 
wall  <>f  the  producer  chamber.  The  gas-outlet  is  by  way 
of  a  similar  grate  at  a  suitable  distance  below  the  air  inlet, 
and  a  third  ami  smaller  grate  below  the  gas  outlet  serves 
for  the  admission  of  air  for  reducing  the  matter  incom- 
pletely burnt  in  the  upper  part  of  the  producer,  whereby 
the  gas-ootlel  is  kept  free.  These  cylindrical  grates  form 
the  inner  walls  of  annular  chambers  in  the  thickness  of  the 
producer  lining.  In  large  producers  an  additional  air 
inlet  is  provided  by  means  of  a  central  tuyere  extending 
from  the  base  of  the  producer  and  discharging  at  the 
level  of  the  upper  air  iidet. — A.  T.  L. 


Oil  <7'i<  .     Process  for   the   production   of .     H.    Blau. 

Ger.   Pat  268,610,  July  7,  1912. 

In  the  process  of  producing  oil-gas  at  relatively  low 
temperatures,  the  tar  produced  being  re  introduced  into 
the  system,  in  order  to  obtain  gas  and  pitch  (or  coke)  as 

final  product-,  it  is  proposed  to  add  hydrogen,  methane, 
or  mixtures  of  the  two  to  the  oil  vapours,  whereby  the 

ration  of  soot  and  the  consequent  irregularities  of 
working  are  avoided. — A.  S. 


Illuminating,    coke  -oren    mid    Other .     W.    B. 

Davidson,   Birmingham.     Eng.    Pat.    12,720,    May    30, 
1912. 

LBGl  proportion  of  the  carbon  dioxide  present  in  the 
crude  gas  i.»  fir-t  removed  by  bringing  it  into  contact  with 
ammonia  in  a  primary  wa-her.  and  the  gas  is  further 
washed  with  ammonia  bo  as  to  absorb  hydrogen  sulphide 
iml  any  remaining  carbon  dioxide.  The  liquor  from  the 
primarv  washer  is  withdrawn  and  distilled,  preferably  as 
described  in  Eng.  Pat,  23,696  of  Mill  (this  J.,  1013,  78), 

and  the  gase-  from  the  -till  may  be  passed  through  iron 
oxide  so  as  to  remove  hydrogen  sulphide  and  obtain 
'  arlx.n  dioxide  sufficiently  pure  for  the  manufacture  of 
ammonium  carbonate.  The  honor  from  the  subsequent 
_  i-  distilled  and  the  sulphur  recovered  from  the  gas 
either  a-  sulphur  or  a-  sulphuric  acid. — A.  T.  L. 


led  m  gas  purification  ;  Protest  of  regenerating 

f'J'ng] •     D.   McDonald,  Louisville,  Kv.     U.S. 

I'..'.    1  -  .May   13,    1913. 

The  spent  oxide  i-  piled  up  in  a  conical  heap  beneath 
a  h"«>d  connected  with  a  stack  and  ignited  on  the  outer 
surfs  i    •    revivified  oxide  gradually  flows  down  the 

•  of  the  heap  and  exposes  a  fresh  surface  to  he  burned. 

— W.  H.  C. 


prodmcen  ;   Obtaining  ammonia  and  other  by-products 
in  .     Montania    Brennstofl verwort nng   Gee.  m.  b.  H. 

Fr.  I  •    Dee.  30,  1912. 

The  fiat'-nt  relet  -  producers  suitable  for  burning 

lignite,  olive    refuse,  etc.,  with  recovery  of 

by-product-,  inch  a-  calcium  acetate,  methyl  alcohol,  tar 

and  ammonia.     The  producer  is  arranged  to  provide  more 

than  one  zone  of  combustion,  or  more-  than  one  producer  is 

need,  and  the  ^a-e-  evolved  m  the  zone-  where  earbonii  at  ion 

re  led  aw  ay  separately  and  treated  for  the  recovery 

»>f  the  by-prodncte,  and  then  returned  to  the  other  v 

the  producer,  or  to  another  producer,  'destroy 

the  tarry  impurities  which  they  -till  contain.— A.  T.  L. 


Pate. 


A.     Ernst,     Pittsburgh,     Pa     I 
1,082,446  and  1,062,446,  May  20,   1912. 

In k  through  the  pipe,  20,  Into  the  bell,  7, 

whi  ier  with  the-  blade  .  I  2,  i-  rotated  by  the  shaft, 

lownwards  and  outwards  through  the 
scrr-v  -.  at  the  level  of  the   «.r  },   which  is 

provided  with  an  overflow  at  about  the-  level  of  the-  serra- 
gas  then  passes  upwards  and  has  a  centrifugal 


motion  imparted  to  it  by  the  blades,  14,  on  the  rotating 
bell,  7,  and  on  the  fixed  outer  casing,  23,  upon  which  water 
or  other  suitable  liquid  can  be  sprayed  from  the  nozzle, 


25.  The  gas  then  passes  through  suitable  drying  materials 
in  the  chambers,  17,  and  away  by  the  pipe,  18.  A  modi- 
fication of  the  apparatus  is  shown  in  the  second  figure. 

— W.  H.  C.  . 


Ammonia  ;    Process  for  the  direct  recovery  of- 


froin 
distillation  gases.  H.  Borgs.  Ger.  Pat.  258,975,  Oct. 
29,  1912. 

The  ammoniacal  gases  and  the  vapours  from  the  gas-liquor 
are  treated  separately,  the  former  being  passed  into  a  vat 
or  tank  and  the  latter  through  a  tower.  The  absorbing 
liquor  is  circulated  between  the  tank  and  the  tower,  the 
fresh  acid  being  introduced  into  the  upper  part  of  t  tic- 
tower.  Water  is  ab-o  introduced  into  the  tower  above  the 
acid  inlet,  and  serves  to  remove  suspended  particles  M 
acid,  etc.,  from  the  oscaping  gases  and  to  promote  the 
uniform  distribution  of  the  acid. — A.  S 

Ammonia  ;     Process    for    obtaining from    distillation 

gases.     C.    Still,     (ier.    Pat.    259,630,    June    17,    1911. 
Addition  to  (Jer.   Fat.  255,432. 

!s  carrying  nut  the  process  described  in  the  chief  patent 
(this  .1.,  1913,  414),  the  liquor  from  the  lir.-t  saturator,  in 
which  the  ammoniacal  vapours  from  the  gas-liquor  are 
treated,  is  led  continuously  into  the  second  saturator, 
where  the  ammoniacal  gases  are  treated,  and  from  the 
second  saturator,  so  much  liquor  is  returned  continuously 
to  the  first  that  there  is  no  possibility  of  the  separation  <•{ 
olid  ammonium  sulphate  in  the  latter.      Hy  working  in  thig 
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way  either  all  the  fresh  acid  can  be  introduced  into  the  first 
saturator,  or  a  part  can  be  introduced  into  one  and  a  part 
into  the  other. — A.  S. 

Ammonia;    Process  for  the  separate  recovery  oj  volatile 

and   fixed from    hot    crude    gases.     Gewerkschaft 

Messcl.    Ger.  Pat,  259,817,  Nov.  24,  1910. 

The  gases  are  cooled  to  such  a  degree  that  on  mechanical 
treatment  in  a  suitable  device  the  non-volatile  ammonium 
salts  are  deposited  in  the  form  of  a  concentrated  aqueous 
solution.  For  example,  between  the  hydraulic  main  and 
the  ordinary  coolers,  a  small  cooler  and  a  disintegrator 
device  for  the  removal  of  mist  are  interposed.  There  issues 
from  the  latter  a  hot  mixture  which  in  a  suitable  separator 
yields  hot  tar  and  a  hot  aqueous  solution  containing 
the  non-volatile  ammonium  salts.  If  the  quantity  of  this 
solution  be  too  small,  more  water  is  introduced  into  the 
small  cooler,  whilst  if  it  be  too  large,  the  cooler  is  put  out  of 
action. — A.  S. 


Heavy  oils  and  other  hydrocarbons  ;    Clarification  of- 
B.   Guillard.     Fr.   Pat,   452,167,   Dec.    14,    1912. 


The  oil  is  mixed  with  from  one-tenth  to  one-third  of 
petroleum  or  of  "  shale  "  according  to  the  fluidity  required 
and  is  treated  with  magnesium  chloride  or  chloride  of  lime, 
whereby  tar  is  precipitated.  The  oil  is  decanted  and 
treated  with  zinc  chloride,  whereby  any  remaining  tar  is 
precipitated. — A.  T.  L. 

Oils  ;  Apparatus  for  the  recovery  of  a'-id  used  in  re  fin  ing  - 


A.    Gellen,    Glinik   Marvampolski,    Galicia.     U.S.    Pat. 
1,063,025,  May  27,  1913. 

The  waste  acid  is  fed  continuously  into  a  decomposing 
vessel,  arranged  within  an  outer  vessel,  heated  by  a  steam 
coil.  The  decomposing  medium  is  also  fed  continuously 
into  the  decomposing  vessel  from  a  store  tank  provided 
with  a  heating  coil.  The  resulting  mixture  overflows 
into  the  outer  vessel,  whence  it  is  continuously  discharged 
into  a  settling  chamber  provided  with  a  heating  coil ; 
the  acid  and  the  hydrocarbon  oils  are  continuously  dis- 
charged from  the  settling  vessel  at  different  levels. — W.H.C. 

Acid  tar  from  petroleum  refining  ;  Process  for  the  conversion 

of into  water-soluble  products.     Rutgerswerke-A.-G. 

Ger.  Pat,  258,608,  March  12,  1912. 

The  tar  is  washed  repeatedly  with  water  or  dilute  alkali, 
and  the  washing  liquid  then  replaced  by  fresh  liquid.  It  is 
stated  that  the  tar  becomes  soluble  after  from  five  to  eight 
thorough  washings,  and  can  then  be  used  for  the  pro- 
duction of  dust -binding  preparations  (for  roads),  for  the 
enuiLsification  of  neutral  mineral  oils,  etc. — A.  S. 


Peat ;  Processes  for  utilising 


-.  Wetcarbonizing,  Ltd. 
Fr.  Pat.  451,687,  Aug.  "l,  1912.  Under  Int.  Conv., 
Aug.  3,   1911. 

SEEEng.Pat.  17,610of  1911  ;  this  J.,  1912, 1171.— T.  F.  B. 

Peat ;  Process  and  apparatus  for  utilising  .  Wet- 
carbonizing,  Ltd.  Fr.  Pat.  451,711,  Nov.  21,  1912. 
Under  Int.  Conv.,  Nov.  24,  1911. 

See  Eng.  Pat.  26,349  of  1911  ;  this  J.,  1913,  353.— T.  F.  B. 

Fuel;    Process  and  apparatus  for  making  artificial . 

Graigola  Merthvr  Co.,  Ltd.     Fr.  Pat,  452,284,  Dec.  23, 
1912.     Under  Int.  Conv.,  Dec.  28,  1911. 

See  Eng.  Pat.  29,220  of  1911  ;   this  J.,  1913,  224.— T.F.B. 

Gas  producer.  A.  von  Kerpely.  First  Addition,  dated 
Dec.  18,  1912,  to  Fr.  Pat/ 434,322,  Sept.  18,  1911. 
Under  Int.  Conv.,  Dec.  22,  1911. 

See  Eng.  Pat.  29,182  of  1912;  this  J.,  1913,  278.— T.  F.  B. 

H<"t,  a  flame  which  emits  heat,  and  inflammable  gases; 

Process  and  apparatus  for  producing by  fractional 

combustion.     A.  G.  Meeze.     Fr.  Pat.  452,746,  Nov.  7, 
1912. 

See  Eng.  Pat,  2941  of  191 1  ;   this  J.,  1912,  1172.— T.  F.  B. 


Petroleum  distillation  residues  :    Process  for  treating  . 

Standard    Oil    Co.    (of    Indiana).     Fr.    Pat.    452,604, 
Dec.  28,  1912. 

See  U.S.  Pat.  1,055,707  of  1913;  this  J.,  1913,  414.— T.F.B. 

Method  of  oxidising  hydrocarbons  with  the  help  of  moving 
surfaces.     Fr.  Pat.  452,344.     See  III. 


IIb.— DESTRUCTIVE   DISTILLATION  ; 
HEATING;  LIGHTING. 

Patents. 
Filaments  [for  electric  incandescence  lamps]  ;  Shaping 


R.  O.  Poag  and  W.  W.  Kirk,  Cleveland,  Ohio,  Assignor 
to  General  Electric  Co.,  New  York.  U.S.  Pat,  1,057,088, 
March  25,  1913. 

The  apparatus  consists  of  two  rotatable  drums,  upon  one  of 
which  the  filament  is  coiled,  the  other  serving  to  keep  the 
filament  taut,  so  that  very  close  coils  are  formed.  The 
apparatus  is  enclosed  in  a  casing,  which  is  filled  with  a 
protective  gas,  and  means  are  provided  by  which  a  current 
can  be  passed  through  the  coiled  portion  of  the  filament  in 
order  that  it  may  retain  its  form. — W.  H.  C. 

Carbon  ;    Method  of  purifying for  carbon  filaments. 

J.  Billiter,  Vienna,  U.S.  Pat.  1,062,431,  May  20,  1913. 
Carbon  containing  less  than  0-1  per  cent,  of  impurities 
is  obtained  by  preparing  colloidal  carbon  by  disintegra- 
tion with  an  electric  current,  or  by  two  successive  heat 
disintegrations,  and  afterwards  separating  the  colloidal 
carbon. — T.  St. 

Incandescence    filaments;      Manufacture    of    coated . 

C.  H.  Fischer.  Fr.  Pat.  451,824,  Dec.  12,  1912.  Under 
Int.  Conv.,  Dec.  13,  1911. 

Filaments  are  made  of  very  finely  drawn  metallic  tungstt  n 
and  are  afterwards  coated  with  a  white  enamel  con- 
taining for  example  zinc  white  mixed  with  oxides  of  the 
rare  earth  metals.  These  filaments  can  be  woven  into  a 
mantle  and  heated  to  incandescence  by  the  passage 
of  a  current  or  by  a  gas  flame.  The  mantle  may  be 
mounted  so  that  either  method  of  heating  can  be  used  at 
will.— A.  T.  L. 


Incandescence    bodies   for    electric    incandescence    lanij>*  ; 

Manufacture   of .     R,    Heller.     Fr.    Pat.    452,047, 

Dec.  19,  1912.     Under  Int.  Conv.,  Mar.  11,  1912. 

The  manufacture  of  ductile  tungsten  filaments  as  described 
in  Eng.  Pats.  21,513  of  1906  and  23,499  of  1909  (this  J., 
1907,  1132;  1911,  291)  is  carried  out  with  tungsten 
originally  in  the  crystalline  condition,  obtained  by  reducing 
a  halogen  or  oxy-halogen  compound  of  tungsten  by 
means  of  hydrogen  or  by  causing  the  dissociation  of  such 
a  compound  by  heat. — A.  T.  L. 

Photometers.     Eng.  Pat,   15,660.     See  XXIII. 


III.— TAR  AND  TAR   PRODUCTS. 


Patents. 

Hydrocarbons  ;    Method  of  oxidising with  th>   help  of 

moving     surfaces.     Hoc.      Anon.       'Cava.'"     Fr.      Pat. 

4.->2,344,    Dec.    24,    1912.      Under   Int.    Conv..    Deo.    :S<>, 

1911. 

The  patent  relates  to  a  method  of  treating  hydrocarbons 

such  as  mazout  (petroleum  residuum)  or  tax  bo  as  to  distil 

off  the  volatile  constituents  and  at  the  same   time  Oxidise 

the  heavy  hydrocarbons  and  form  pitch.    The  hydrocarbon 

is  heated  in  a  horizontal  cylindrical  retort,  and  ■  current 
of  air  is  passed  through  the  retort  above  the  level  of  the 
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liquid.  Tho  liquid  is  exposed  to  the  action  of  the  air 
by  moans  oi  blades,  with  ■  large  surface,  mounted  on  a 
revolving  shaft. — A.  T.  L. 

Aminonaphtholsulphonic    acith  :      Process    for    producing 

substitution    products    of .     Farbcnfabr.    vorm.    F. 

Bayer  and  Co,     Fr.  Put.  451  872,  Dec.  13,  1912.     Under 
Int.  Oonr.,  Dec  21.  1911. 

Pit.  14,152  of  1912;    this  J..  1913,355.     The 
l-ehloro-  or  L-hromo-2*mmo4>-i»phtho]-7-8ulphonic  acid 
btained  in  an  analogous  manner. — T.  F.  B. 

C re soi< ul phonic  acids  ;    Process  for  obtaining  condensatio7i 

products  of .     Badische   Anilin  und   Soda   Fabrik. 

lr.    Pit.   451,877,   Dec.    13,   1912.     Under  Int.  Conv., 
March    Ui.    1912 
The  condensation  products  of  cresolsulphonic  acids  for 
in  the  tanning  process  described  in  Fr.  Pat.  451,875 
XV.,  p.  668),  can  be  obtained  by  heating  the  cresol- 
sulphonic  acid   under  reduced   pressure,  either  alone   or 
with   a    condensing   agent.     For   example,    the    product 
obtained  bv  cold  sulphonation  of  o  cresol     is  heated  at 
130;  C.  and" under  a  pressure  of  20  mm.  for  about  24  hours, 
i.e.,   until  a   sample  dissolved   in   water  does  not  show 
increased    powers    of    precipitating    glue    from    solution. 
The    product    is    then    dissolved    in    water,    the    solution 
filtered  and  neutralised   by   means  of  caustic  soda  and 
!>orated  to  dryness.     The  resulting  substance  dissolves 
;ilv  in  water  :    its  acidified  solutions  strongly  coagulate 
glue  solutions.     The  products  may  be  finally  treated  with 
condensing  agents  at  the  ordinary  pressure. — T.  F.  B. 

hraquinone  series  ;    Process  for  preparing  compounds 

0f  tf,e containing  chlorine.     Chem.  Fabr.  Griesheim- 

El-ktron.     Fr.   Pat.  451,936,  Dec.   14,  1912. 
hhaqi-inone     derivatives     containing     chlorine,     of 
undetermined    constitution,    are    obtained    by    treating 
0-diazoanthraquinone    and    its    derivatives    with    hypo- 
chlorites.    The  compounds  are  not  very  stable,  since  they 
decomposed   when   heated   or  on  keeping;   on  treat  - 
•  with  reducing  agents  the  compound  from   3-diazo- 
anthraquinone  furnishes  o-diaminoanthraquinone. — T.F.B 

:  raguinone-a-carboxylic  acids;    Process  for  preparing 

.     Badi.-ehe    Anilin   und   Soda    Fabrik.     Ger.    Pat. 

5,  April  17.  1912.     Addition  to  <;er.  Pat.  250,742 

(see  this  J.,  1912,  1023). 

o  Mkthyi.vnthp.ag.!  inone    ox    a    derivative    thereof    is 

treated  with  chlorine  at  a  high  temperature  in  presence  of 

nitrobenzene.     In  this  way  it  is  possible  to  obtain,  besides 

aathTaqainooe-a-carboxyhc  acid,  3-methylanthraquinone- 

rbozyHc      acid.       l*ehloroanthra<|uinone.4-carboxylic 

.",  in  good  yield  and  in  a  state  of  purity. — T.  F.  B. 

Siiro-S-nlhjlcarbn~.<>l<  ■  :       Process     for     preparing  . 

rbw.rkr-  v  >rm.  M- .  ter,   LueinS,  und   Briining.     Ger. 
!    1,504,  ]>■■     17.  1911. 
BYtreatmg  N-alkykmrbaeolei  with  nitrous  acid  in  presence 
of  indifferent   BorvenU,   meoonitro-N-alkylcarbazoles  are 
produced. — T.  F.  B. 

mufacture  of  monovalent 

jr,.  lution  product*  •</  aromatic  hydro- 

earbc         K    H.  Meyer,  Munich,  and  P.  Bergius,  Han- 
i    B.  Pat  1,062,351,  May  20,  1913. 

,   5 of  1912;  thi-.l..  1913,592.— T.  P.  B. 


intkraquii  thereof;    Producing 

.     <     Rampini  (by  W.  E.  Warland,  Admini 

vrii  \.y  '  •  Badieche  Anilin  and  Soda 

brik,  Ludwigshafen  on  Shim  I         Pate. 

I  ....  .  173    May  i~.  1913. 

I    710  of  1911     tins  J.,  1912, 678.— T.F.B. 


Ami iio}ni phtholsulphonic    acids;     Process    for    producing 

substitution    products    of .     Farbenfabr.    vorm.    F. 

Bayer  und  Co.  First  Addition,  dated  Dec.  28,  1912,  to 
Fr.'  Pat.  451,872,  Dec.  13,  1912.  Under  Int.  Conv., 
Jan.  12,  1912. 

See  Eng.  Pat.  14,151  of  1912  ;  this  J.,  1913, 416.— T.  F.  B. 

Process  for  improving  the  antiseptic,  insecticidal,  and 
fungicidal  properties  of  tar  oils  for  use  in  preserving  wood. 
Ger.  Pat.  259,665.     -See  IX. 


IV.— COLOURING    MATTERS    AND    DYES. 


Violanthrene  ;    Synthesis  of- 


-.     C.  Seer  and  R.  Scholl. 
Annalen,   1913,  398,  82—96. 

1.1'-Dinaphthyl-4.4'-dicarboxylic  acid  prepared  from 
naphthidine  by  way  of  the  4.4'-dicyano-l.l'-dinaphthyl,  is 
converted  first  into  the  corresponding  acid  chloride  and 
then  into  the  4.4'-dibenzoyl-l.l'-dinaphthyl.  This  is 
heated  for  five  and  a  half  hours  to  95° — 100°  C.  with  8  parts 
of  anhydrous  aluminium  chloride,  forming  the  dyestuff 
Violanthrene.  With  5.5'-dibenzoyl-l.l'-dinaphthyl  no  such 
condensation  occurs,  for  the  hydrogen  when  in  the  para 
position  to  the  carbonyl  group  is  not  split  off  on  heating 
with  aluminium  chloride. — G.  H.  F. 

New  reaction  for  the  detection  of  aniline  dyes  in  foods, 
especially  in  wines.     Malvezin.     See  XVIII. 

Patents. 
o -Hydroxy monoazo    dyestuffs  ;     Process  for   making  ■ 


Farbwerke  vorm.  Melster,  Lucius,  und  Briining. 
Second  Addition,  dated  Feb.  16, 1912,  to  Fr.  Pat.  361,649, 
July  26,  1905. 

Blue  wool  dyestuffs  similar  to  those  described  in  tin- 
principal  patent  (see  U.S.  Pat.  827,468  of  1906;  this 
J.,  1906,  922),  are  obtained  by  combining  a  monoalkylether 
of  1.8-dihydroxynaphthalene-4-sulphonic  acid  with  the 
diazo  compounds  of  o-aminophenol  or  its  derivatives  con- 
taining a  sulphonic  group,  and  containing  no  nitro  group 
except  in  the  p-position  to  the  amino  group.  (Compare 
Ger.  Pat.  245,280;   this  J.,  1912,  483.)— T.  F.  B. 


Monoazo  dyestuffs  ;  Process  for  making  ■ 


-.  Farbwerke 
vorm.  Mcister,  Lucius,  und  Briining.  First  Addition, 
dated  Dec.  9,  1912,  to  Fr.  Pat.  441,044,  March  6,  1912. 
Under  Int.  Conv.,  March  23,  1912  (see  this  J.,  1912,  809). 

Fast  brown  dyestuffs,  similar  to  those  described  in  the 
principal  patent,  are  obtained  by  combining  the  diazo 
compound  of  an  aromatic  aminosulphoxide  or  amino- 
sulphide  with  an  aryl-2-amino-8-naphthol-6-sulphonic  acid. 
The  aminosulphoxides  arc  obtained  by  condensing  aroniat  io 
Bulphinic  acids  with  aromatic  amines  ;  on  reduction  they 
are  converted  into  the  aminosulphides.  p-Tolyl-p- 
aminophenylsulphoxide,  obtained  by  condensing  p-tolucm - 
Bulphinic  acid  with  aniline,  is  easily  soluble  in  hot  alcohol, 
and  almost  insoluble  in  water;  its  m.pt.  is  168° — 170°  C. : 
7>-tolyl-7)-aminophen.ylsulphidc  is  insoluble  in  water  and 
soluble  in  alcohol,  from  which  it  crystallises  in  coloui 
needles  of  m.pt.  81°— 83°  C— T.  F.  B. 

Vat  dyestuff  of  the  anthraquinone  aeries  ;    Process  for 

paring  n .     Farbwerke  vorm.  Meister,  Lucius,  und 

Briining.    Ger.  Pat.  259,881,  Feb.  11,  1912. 
\Vm;\    l-ohloro-1-methylanthraquinone    is    treated    with 
bromine,  a  vat  dyestuff  is  produced.     T.  F.  B. 


o  di/i  stuffs  ;  Process/or  /"  •  paring  yt  llow 
I  ibr.  Griesheim-Elektron.     Fr.  Pat.   LSI, 


.     Chem. 
973,   l>- 


1912. 


Wins-    TO-dichlorobenzidine    (XII,:' I     1:3)    is    dented 
with  fuming  sulphuric  acid  al  about  120°  C,  a  new  >! 
phonic  acid  i-  formed.     Yellow  dyestuffs,  suitable  either 
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for  dyeing  wool  or  for  use  in  preparing  lakes,  are  obtained 
by  combining  the  tetrazo  derivative  of  this  sulphonic  acid 
with  two  mols.  of  o-chlorophenylmethylpyrazolone  or  of 
2.5-dichlorophenylmethylpyrazolone. — T.  F.  B. 

Anthraquinone    dyes    and   process    of    making  them.      P. 

Nawiasky,    Assignor    to    Badische    Anilin  und    Soda 

Fabrik,  Ludwigshafen  on  Rhine,  Germany.  U.S.  Pat. 
1,062,990,  May  27,  1913. 

SeeGci\  Pat,  251,709  of  1911 ;  this  J.,  1912,  1117.— T.F.B. 

Anthraquinone  dyes.  C.  Miiller,  Ludwigshafen,  and  M.  H. 
Isler,  Mannheim,  Assignors  to  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen  on  Rhine,  Germanv.  U.S.  Pat. 
1,062,988,   May  27,    1913. 

See  Fr.  Pat,  438,606  of  1912  ;  this  J.,  1912,  581.— T.  F.  B. 

Dibenzanthrone  derivatives  and  vat  dyestuffs  derived  there- 
from. Badische  Anilin  und  Soda  Fabrik.  Fr.  Pat. 
451,798,  Dec.  11,1912.     Under  Int.  Conv.,  April  19, 1912. 

See  Ger.  Pat,  259,370  and  Eng.  Pat.  14,498  of  1912  ;  this 
J.,  1913,  593.— T.  F.  B. 

Anthraquinone   derivatives  ;     Process  for   producing . 

Badische  Anilin  und  Soda  Fabrik.     Fr.   Pat.  452,409, 
Dec.  26,  1912.     Under  Int.  Conv.,  Feb.  19,  1912. 

See  Eng.  Pat.  8509  of  1912  ;  this  J.,  1913,  418.— T.  F.  B. 

Azo  dyestuffs  and  lakes  produced  therefrom.  Badische 
Anilin  und  Soda  Fabrik.  Fr.  Pat.  451,878,  Dec.  13, 1912. 
Under  Int.  Conv.,  June  26.  1912. 

See  Eng.  Pats.  15,146  and  15,147  of  1912;  tins  J.,  1913, 
480,  593.— T.  F.  B. 

\.2A-Purpurin-3-carboxylic   acid  ;    Process  for  producing 

.     Farbenfabr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat, 

451,927,   Dec.    14,    1912.     Under  Int.   Conv.,  Dec.   27, 
1911. 

See  Eng.  Pat,  29,506  of  1912  ;  this  J.,  1913,  593.— T.  F.  B. 

Quinizarin ;      Process    for    producing .     Farbenfabr. 

vorm.  F.  Bayer  und  Co.     Fr.  Pat,  452,244,  Dec.  20,  1912. 
Under  Int.  Conv.,  Jan.  2,  1912. 

See  Ger.  Pat.  255,031  of  1912  ;  this  J.,  1913, 189.— T.  F.  B. 

Preparation  of  derivatives  of  cyanhydrins  of  aldehydes  and 
ketones  containing  sulphur.     Ger.  Pat.  259,502.     See  XX. 


V.— FIBRES  ;     TEXTILES ;     CELLULOSE 
PAPER. 


Cellulose;      Partial     hydrolysis     of .     G.     Zcniplen. 

Z.  physiol.  Chem.,  1913,  85,  180—191. 

('ti.LrjLOSE  and  hydrocellulose,  when  subjected  to  aceto- 
lysis, preferably  under  the  conditions  described  by  Klein 
(this  J.,  1912,  713),  both  yield  practically  the  same  amount 
(50 — 55  per  cent.)  of  cellobiose  octacetate.  The  author 
has  prepared  three  products  of  partial  hydrolysis  of 
cellulose  by  the  action  of  70  per  cent,  sulphuric  acid  at 
20c  ('.  The  time  required  for  the  complete  solution  of 
cotton  wool  in  this  acid  was  1  hour  40  mins.  Starting 
from  this  point,  the  first  product  (amyloid)  was  obtained 
by  interrupting  the  reaction  by  pouring  the  solution  into 
water  after  1|  hours,  the  second  product  after  2\  hours, 
and  the  third  product  after  <S\  hours.  In  the  two  latter 
cases  alcohol  was  employed  to  obtain  a  more  complete 
precipitation.  The  three  products  were  purified  by 
washing  and  boiling  with  alcohol  and  were  finally  dried 
over  phosphorus  pentoxide.  These  three  product  B, 
when  submitted  to  acetolysis,  each  yielded  crystallised 
cellobiose  octacetate  in  approximately  the  same  pro- 
portions (15 — 20  per  cent.),  independently  of  the  degree 
of  hydrolysis  previously  effected  by  the  sulphuric  acid. 


These  results  show  that  amyloid  is  not  identical  with 
hydrocellulose,  and  that  hydrolysis  by  70  per  cent,  sul- 
phuric acid,  even  after  prolonged  action,  does  not  extend 
to  the  cellobiose  groups,  for  even  the  third  product  yielded 
no  dextrose  pentacetate  as  the  result  of  acetolysis.— J.F.B. 


Cork;    Studies  on  the  chemical  composition  of- 


-.    G. 

Zemplen.     Z.    physiol.    Chem.,    1913,   85,    173—179. 

The  cork,  in  the  form  of  meal,  was  first  extracted  by 
boiling  for  2  hours  under  a  reflux  condenser  with  a  large 
volume  of  96  per  cent,  alcohol  four  times  in  succession. 
After  concentration  of  the  extract,  3  per  cent,  of  crysta- 
lised  cerin  was  obtained  ;  on  pouring  into  water,  the 
extract  yielded  5  per  cent,  of  a  precipitate  consisting 
largely  of  tannin  ;  whilst  the  dark  solution  when  evaporated, 
gave  2*5  per  cent,  of  amorphous  residue  mainly  com- 
posed of  tannin.  The  cork  residue,  although  not  fully 
exhausted  by  the  above  treatment,  was  next  saponified 
by  cold  alcoholic  potassium  hydroxide  for  12  hours. 
This  operation  was  performed  three  times  and  the 
fatty  acids  were  separated  after  acidifying  and  con- 
centrating the  extracts.  Next  the  saponified  cork  residue 
was  again  extracted  twice  with  boiling  alcohol,  the  extract 
yielding  13-5  per  cent,  of  non -reducing  products  not 
further  investigated.  The  residue  was  then  digested  for 
1  hour  with  water  on  the  water-bath.  The  aqueous 
extract  was  acidified  and  precipitated  with  alcohol ;  the 
precipitate,  when  hydrolysed  with  dilute  sulphuric  acid, 
was  for  the  main  part  insoluble,  but  yielded  an  extract 
which  reduced  Fehling's  solution.  The  cork  residue  also 
yielded  an  extract  on  hydrolysis  which  reduced  Fehling's 
solution  and  gave  a  crystalline  osazone  melting  at  120°  C.  ; 
the  sugar  was  probably  a  mixture  of  pentoses.  The 
residue,  which  was  now  reduced  to  24*5  per  cent,  of  the 
original  cork,  gave  the  reactions  for  lignin  and  the  per- 
centage of  ash  had  increased  from  4-12  per  cent,  in  the 
cork  to  8-47  per  cent,  in  the  residue.  Treated  by  Cross 
and  Bevan's  chlorination  process  it  yielded  a  product 
which  contained  12  per  cent,  of  ash  and  resembled  cellulose 
in  most  of  its  properties.  It  was  soluble  in  cupram- 
monium  but  differed  from  cellulose  and  hydrocellulose 
in  the  fact  that,  on  acetolysis  by  Skraup's  method,  it 
yielded  no  cellobiose  octacetate.  The  quantitative  results 
of  the  resolution  of  the  cork  substance,  expressed  in  per- 
centages of  the  cork,  are  summarised  as  follows : — 
Moisture,  6-21  ;  ash,  4-12  ;  alcoholic  extract,  10-5  ;  fatty 
acids  by  cold  saponification  with  alcoholic  potassium 
hydroxide,  19-0 ;  alcoholic  extract  of  the  saponified 
residue,  13-5 ;  aqueous  extract  of  the  residue,  14-0, 
from  which  were  obtained  on  hydrolysis  1-24  of  sugar 
calculated  as  dextrose  ;  extract  on  hydrolysis  with 
1-5  per  cent,  sulphuric  acid,  1-5,  calculated  as  dextrose; 
liL'nocellulose  residue,  24-5 ;  final  product  resembling 
cellulose,  4-17.— J.  F.  B. 

Swedish  filter  paper  ;   Manufacture  of .     G.  Fornsteelt. 

Chem.  News,  1913,  107,  269—270. 

Chemical  filter  papers  are  generally  made  on  hand- 
moulds,  whilst  those  used  for  technical  purposes  are 
manufactured  on  cylinder  machines.  The  carefully  sorted 
rags,  freed  from  "metallic  impurities,  arc  boiled  with 
caustic  soda  and  are  preferably  bleached  in  chambers 
with  gaseous  chlorine  after  washing  and  breaking.  The 
ash  in  the  purified  bleached  half-stuff  ranges  from  0-177 
for  coloured  cotton  rags  down  to  O039  per  cent,  for  new 
shirt  cuttings.  The  water  employed  musl  be  of  the  purest 
description,  but  even  then  it  generally  introduces  0-02  to 
0-05  per  cent,  of  mineral  matter  into  tin-  paper.  The 
beating  is  regulated  according  te>  the  rapidity  of  filtration 
and  fineness  of  retention  desired.  For  analytical  work 
the-  paper  is  extracted  with  hydrofluoric  and  hyelro- 
chloric  acids  and  washed  until  the  washings  give-  no 
opalescence  with  silver  nitrate.  It  is  then  pre  sse  el  and 
hung  in  open  sheds,  where'  it  is  frozen  to  increase  its 
porosity.  If  dried  before  freezing,  the-  desired  effect 
cannot  be  obtained.  Extracted  filter  paper  eon- 
tains  about  0-01 5  per  cent,  of  ash.  Ext  nine'  prr. 
cautions  are  taken  for  the  determination  e.f  the  ash 
in  chemical  filter  papers  :  the  chief  constituents  are  silica 
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and  calcium,  aluminium  ard  magnesium  oxides.  The  rate 
of  tilt  rat  ion  is  determined  on  ■  paper  6  ins.  in  diameter, 

through  which  6  cub.  ins.  of  water  at  90  F.  (32DC.) 
should  pass  in  140  MOB.,  as  a  maximum,  to  90  sees.,  as  a 
minimum. — .1.  F.  B. 


Sulphit,    pulp    mutt    lyes;     Recovery   of  sulphur   dioxide, 

oil- iu  m  sulphUi  audit  fill  from  .      R.  \V.  St  rehlenert. 

Papierfabr.,    1913,    11,   646—649,   666—67* 
Tin:  ehiei  organic  constituent  of  the  waste  lyes  is  the 
calcium  -alt   of    Hgninsulphonic  acid;    this  is  soluble  in 
water  and  is  decomposed  in  acid  solution  at  a  high  tempera- 
ture in  presence  of  air.  yielding  sulphuric  and  sulphurous 

Is  and  insoluble  lignin.  It  is  necessary  to  regulate  the 
temperature  and  quantity  of  air  to  avoid  carbonisation  of 
the  precipitated  lignin  on  the  one  hand  and  its  formation 
in  a  [gelatinous  condition  on  the  other  hand.  Under  suitable 
conditions  the  lignin  is  precipitated  in  a  granular  form, 
which  is  easily  separated  and  dried  for  use  as  a  fuel ;  this 
fuel  has  a  beating  value  of  7000  caK,  calculated  on  the 
ash-free  substance.  In  order  to  obtain  the  lignin  as  free 
from  ash  as  possible,  the  calcium  should  first  be  precipitated 
by  sodium  btsnlphate.  The  hot  lyes  from  the  digesters  are 
treated  with  l-fi — 2  per  cent,  of  sodium  bisulphate  and  the 
calcium  sulphate  i-  separated  and  dried  for  sale.  The 
clear  solution  of  sodium  ligninsulphonate  is  charged  into 
nrwiunrn  Tomriln  to  about  60  per  cent,  of  their  total 
capacity  and  heated  to  100°  C.     Air  is  then  forced  in  up  to  a 

sure  of  about  18  atm.      The  temperature  rises  about 
-  the  result  of  the  reaction  and  is  slowly  raised  to 
160D  C.     The  sulphurous  acid  liberated  from  the  lye  is 
oxid  dphuric  acid  which  induces  the  decomposition 

of  the  lignin  salt  between  160°  and  170°  C.  After  a 
temperature  of  200°  C.  or  higher  has  been  reached,  which 
should  be  in  about  40 — 60  minutes,  measured  from  the  time 
of  starting  from  lOO3  ('.,  the  digestion  is  finished.  At  the 
critical  moment  when  decomposition  sets  in  (160° — 170°  C.) 
the  pressure  in  the  vessel  rises  very  rapidly  and  the  sulphur 
dioxide  liberated  is  blown  off  through  absorption 
tower-  for  recovery.  At  the  close  of  the  heating  period 
a  feeble  current  of  air  must  be  blown  through  the  liquid  in 
order  to  granulate  the  precipitate.  This  air  together 
with  th.  f  -team,  is  utilised  to  heat  the  contents  of 

■  -rid  digester.  The  precipitate  of  lignin  is  washed  and 
drained  in  the  centrifuge  until  it  contains  about  50  per  cent, 
of  water.  It  may  be  dried  further  by  any  convenient  source 
of  waste  heat,  but  should  retain  20  per  cent,  of  moisture 
wh<-n  need  for  fuel,  a-  when  dry.  it  burns  too  rapidly. 
From  the  manufacture  of  1  ton  of  cellulose,  about  10  cub.  m. 
of  lye  are  obtained,  containing,  when  the  digestion  is 
performed  with  indirect  steam,  11-6  per  cent,  of  dry 
Prom  such  a  lye  there  were  recovered  5 — 6 
grm-.  of  sulphur  dioxide  per  litre,  the  original  waste  lye 
containing  80  gnus,  per  litre;  this  corresponds  to  a 
'■ry  of  26 — 80  kilo-,  of  sulphur  per  ton  of  pulp. 
Th<-re  were  al-o  obtained,  with  a  heating  of  65  minute-, 

rate,  of  dried  lignin  precipitate  per  litre  ;  the  final  waste 
liquor  contained  010   pet   cent,   of   sugars.      The  cost  of 

tmeni  i-  estimated  at  about  ."»  kr.  (6s.  fid.)  per  ton  of 

lit-'nin.  The  quantity  of  lignin  recovered  is  capable  of 
furnishing  the  whole  of  the  fuel  requirements  of  the  palp 
mill.      In    addition,    there    arc    obtained    140      150    kilos. 

of  Dommercial  calcium  sulphate  pen  ton  of  cellulose 
produced, — f.  F.  P.. 

Patents. 


/'•ii/i ;    Treatnu  >■'  oj 


B.    T.    \  <  •      A-signor 
Paper  Fiber  Co.,  Ban  Pranci  ■ ".  CaL     U.S. 
1,061,316,  May  13, 1913 

r  removing  the  liquor  from  pulp  after  digesting, 
compressing  the  pulp,  allowing  it  to  i  tpana, 

r  at  the  moment  of  expansion,  ainl  finally 

in  to    remove    the  washing  water.     The 
apparatus  used  comp  of  disintegrator   con 

in^  of  corrugated  pressure  roller-  in  combination   with   a 
ter  and  th"  necessary  met  nanism  for  feeding  pulp  and 

r.  al-o  mean-  for  evaporating  and  recovering 
•I.  B. 


Wood-pulp  digester.  J.  C.  W.  Stanley,  Assignor  to  Stanley 
Paper  Fiber  Co.,  San  Francisco,  Cal.  U.S.  Pat.  1,061,707, 
May  13,  1013. 

A  vertical  cylindrical  digesting  chamber  has  a  feed 
opening  at  its  upper  and  a  discharge  opening  at  its  lower 
end,  both  closed  by  suitable  covers.  A  perforated  dome 
is  arranged  above  the  lower  cover,  and  is  provided 
with  a  perforated  pipe  with  perforated  horizontal  and 
vortical  branches,  which  extends  upwards  into  the  material 
in  the  vessel.  The  space  below  the  perforated  dome  is 
connected  with  a  supply  of  steam  and  compressed  air  so 
that  either  may  be  forced  through  the  material  in  the 
digester.  It  is  also  connected  with  a  cooler  into  wdiich  the 
liquid  from  the  digester  Is  discharged. — W.  H.  C. 

Wadding  from  cellulose,  closely  resembling  cotton  wadding  ; 

Process  of  manufacture  of .     C.  Metenett  ct  Cie. 

Fr.  Pat.  452,088,  Feb.  27,  1912. 

Cellulose  pulp  is  run  in  an  extremely  thin  sheet  on  a 
tissue  paper  machine  with  single  drying  cylinder.  The 
dried  sheet  of  pulp  is  peeled  off  the  cylinder  by  means  of 
a  doctor  of  special  shape  and  reeled  up  between  rollers 
to  form  a  sheet  of  wadding  of  any  desired  thickness  and 
of  the  size  determined  by  the  circumference  of  the  collecting 
roll  from  which  it  is  cut  off  from  time  to  time. — J.  F.  B. 

Celluloids  and  solutions  of  cellulose  esters ;    Manufacture 

of    new    non-inflammable    and    inflammable .     H. 

Dreyfus.  First  Addition,  dated  Nov.  19,  1912,  to  Fr 
Pat.  432,264,  July  15,  1911   (this  J.,  1912,  24). 

In  the  manufacture  of  solutions  and  plastic  products  from 
cellulose  esters  it  is  proposed  to  employ  the  products  of  the 
action  of  salts  of  phenolates  or  alcoholates  upon  the  chloro 
derivatives  of  ethylene  or  acetylene.  Such  products 
may  be  prepared,  for  example,  by  evaporating  a  solution 
of  sodium  phenolate  to  dryness  in  vacuo  and  heating  it  with 
an  excess  of  tetrachlorocthane.  According  to  the  pro- 
portions used,  mono-  or  poly-phenolic  derivatives  are 
obtained.  Silicon  and  boron  derivatives  of  phenols  may 
also  be  used  for  the  preparation  of  plastic  masses  ;  such 
derivatives  may  be  obtained  by  the  acton  of  dry  sodium 
phenolate  upon  silicon  tetrachloride  or  boron  trichloride, 
preferably  suspended  in  a  neutral  medium  such  as  benzene 

— J.  F.  B. 

Acelylcelluloses  ;  Process  for  modifying  Ike  solubility  of . 

Chem.  Fab.  auf  Actien,  vorm.  E.  Schering,  and  A.  Loose. 
Fr.  Pat.  452,374,  Nov.  16,  1912.  Under  Int.  Conv., 
May  31,  1912. 

(  V.i.lulose  acetates  soluble  in  chloroform  and  insoluble  in, 
or  but  little  affected,  by  acetone,  and  which  contain  55 — 59 
per  cent,  of  combined  acetic  acid,  are  heated  with  aromat  [< 
amines,  e.g.,  aniline,  at  temperatures  ranging  from  90°  to 
220°  C.  A  modification  of  the  acetate  gradually  takes 
place,  so  that  in  the  first  stage  it  retains  its  solubility 
in  chloroform  but  becomes  soluble  in  acetone  and  in  ethyl 
acetate.  On  further  heating,  the  solubility  of  the  substance 
in  chloroform  and  ethyl  acetate  decreases,  but  it  rem 
soluble  in  acetone  and  in  a  mixture  of  benzene  and  alcohol. 
At  still  later  stages  the  substance  becomes  soluble  in 
aqueous  acetone  or  alcohol.  These  changes  may  be 
interrupted  at  any  desired  stage  of  solubility;  they  take 
place  more  rapidly  if  a  small  quantity  of  a  strong  acid  "i 
tie-  amine  salt  of  such  an  acid  be  added  to  the  aniline 
or  other  amine  employed.  Example  :  20  parts  of  celluloM 
acetate   are    heated    with   200   parts   of  aniline   at    190'   0. 

After  4 — 6  hour-  the  product  becomes  Boluble  in  acetone. 
If  0-2  part  of  aniline  phosphate  be  added,  the  -ami    i> 
Is  obtained  in  1  hour. — .1.  F.  B. 

I'hiin  ma   tet  and  film*  ;    Ma  unfurl  art  of  non-inflammable 

.      Soc.     anon.     Le     Camphre.      Fr.     Pat.     452,432, 

March   0,    1012. 

Wni.ei.i-    camphor    it.-elf    is    unsuitable    for    produt 
pl.i   i  it   in. i    tea  with  the  non-inflammable  ester.-  of  cellulose, 
i  .if.    cellulose    acetate,    formate,    etc.,    ami    even    imp 

i,,  th.   .    .    ters  a   certain  degree  oi  inflammability,  the 
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halogenated  derivatives  of  camphor,  particularly  with  the 
addition  of  phenols  or  derivatives  of  phenols,  are  suitable 
for  reducing  these  esters  to  a  plastic  condition.  The 
halogenated  derivatives  of  camphor  are  themselves  non- 
inflammable  and  may  be  employed  also  for  reducing  the 
inflammability  of  nitrocellulose  masses,  in  which  they 
are  likewise  capable  of  being  used  to  produce  a  plastic 
condition. — J.  F.  B. 


Pseudo-solutions   of  cellulose   or   its   derivatives ;    Process 

for   preparing suitable  for    making    artificial   silk, 

tulle,  or  films,  or  plastic  masses.     E.   Berl.     Ger.   Pat. 
259,248,  June  11,  1912. 

Cellulose  or  a  derivative  thereof  is  dissolved  in  60 — 77 
per  cent,  sulphuric  acid  at  a  temperature  not  exceeding 
— 10°  C.  ;  the  solutions  thus  obtained  are  coagulated  by 
means  of  an  aliphatic  alcohol,  such  as  methyl  or  ethyl 
alcohol  or  their  solutions,  or  solutions  of  ammonium 
sulphate  or  other  sulphates,  or  dilute  sulphuric  acid, 
these  beinsi  also  cooled  to  — 10°  C.  or  lower. — T.  F.  B. 


Formylcelluloses  ;  Process  for  the  production  of 


-.  E. 
Bronnert,  Niedermorschweiler,  Assignor  to  Verein 
Glanzstoff  Fabriken  A.-G.,  Elberfeld,  Germany.  U.S. 
Pat,  1,061,977,  May  20,  1913. 

See  Addition  of  March  13,  1911,  to  Ft.  Pat,  420,856  of 
1910;    this  J.,  1911,  1050.— T.  F.  B. 


Cellulose   formations  ;     Process    for    producing  ■ 


-.  R. 
Linkmeyer,  Bremen,  Germany.  U.S.  Pat,  1,062,106, 
May  20,  1913. 

SEEEng.  Pat,  11,700  of  1909  ;  this  J.,  1909, 1246.— T.F.B. 

Cellulose ;     Process  for    the    preparation    of   concentrated 

solutions     of .     A.     Chaumat,     Fresnoy-le-Grand, 

Assignor  to  Comp.  Fran?,  des  Applications  de  la  Cellu- 
lose, Paris.     U.S.  Pat.  1,062,222,  May  20,  1913. 

See  Fr.  Pat,  429,841  of  1910  ;  this  J.,  1911,  1308.— T.F.B. 


Paper  pulp  ;    Process  for  producing 


-.  W.  Hellwig. 
Fr.  Pat.  451,957,  Dec.  16,  1912.  Under  Int.  Con  v., 
Dec.   18,  1911. 

See  Eng.  Pat.  28,489  of  1911  ;  this  J.,  1912,  1075.— T.F.B. 

Wood  and  analogous  materials  ;    Process  for  disintegrating 

,  for  obtaining  useful  products.     R.   von   Walther, 

Fr.  Pat,  452,336,  Dec.  24,  1912. 

See  Ger.  Pat.  258,180  of  1912  ;  this  J.,  1913,  597.— T.F.B. 

Black  liquors  of  soda-pulp  mills  ;   Process  of  precipitating 

ulmic  [humic]  compounds  from  the .     N.  A.  Langlet, 

Gottenborg,  Sweden.    U.S.  Pat.  1,062,016,  May  20,  1913. 

See  Fr.  Pat.  406,744  of  1909  ;    this  J.,  1910,  556.— T.F.B. 

Process  of  treating  maize.     [Sugar  and  paper  pulp.]    Fr. 
Pat.  451,961.     See  XVII. 

Combination  of  substances  for  use  as  a  cattle-food  or  for 
insulating  purposes,  and  for  the  preparation  of  coated 
fabrics  and  artificial  boards.  Eng.  Pat.  17.554.  See 
XIXa. 
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Patents. 
Threads  ;     Apparatus  for  treating 


-.     C.   S.   Althouse, 
Reading,   Pa.     U.S.    Pat.    1,061.652,   May    13,    1913. 

The  thread  is  passed  through  a  tube  along  which  flows 
also  the  liquid  with  which  it  is  being  treated.  As  the 
thread  emerges  from  the  lower  end  of  the  tube  it  meets 
a  travelling  band  which  picks  it.  up  and  sheds  the  liquid. 


From  the  travelling  band  or  separator  the  thread  is  brought 
into  contact  with  another  stream  of  liquid  and  into  another 
tube,  after  which  it  is  separated  as  before. — J.  B. 


Vegetable  fibres  ;  Treating 


-.  R.  R.  Roberts.  Assignor 
to  E.  E."  Allwine,  Washington,  D.C.  U.S.  Pat.  1,062,187, 
May  20;   1913. 

The  fibrous  material  is  boiled  under  pressure,  in  an  alkaline 
solution  containing  ammonia,  animal  fat  and  soap,  then 
washed,  and  subsequently  treated  under  pressure,  in  a 
boiling  solution  containing  "  borated "  soap,  vegetable 
oil  and  oleic  acid. — B.  N. 

Silk   hanks  ;    Apparatus  for   treating in   a  froth   of 

soap  or  other  substance.  Farberei  u.  Appretur-Ges. 
vorni.  A.  Clave!  and  F.  Lindenmeyer.  Third  Addition, 
dated  Feb.  22,  1912,  to  Fr.  Pat.  387,796,  Feb.  19,  1908 
(this  J.,  1908,  854;    1911,  950). 

An  arrangement  is  described  for  holding  the  reels  in  an 
upwardly  inclined  position  while  the  hanks  are  being 
placed  on  or  taken  off.  It  consists  of  an  elbow-lever 
pivoted  on  the  side  of  the  tank,  which  on  being  depressed 
raises  the  reel  to  an  inclined  position  and  is  there  locked 
by  a  hook  at  its  lower  end  engaging  with  a  hook  on  a  smaller 
elbow-lever  pivoted  to  the  tank  below  it.  On  further 
depressing  the  large  lever,  a  tail-piece  extending  from  its 
lower  end  knocks  against  a  trigger  which  raises  the  free 
end  of  the  smaller  lever  thereby  disengaging  the  hooks 
and  allowing  the  reel  to  be  dropped  to  the  horizontal 
position. — J.F.B. 

Silk  ;    Process  for  fixing  or  rendering  insoluble  the  sericin 

on   the  fibroin    of .     Farberei    und    Appretur-Ges. 

vorm.  A.  Clavel  and  F.  Lindenmeyer.  Fr.  Pat.  451,897 
Feb.  22,  1912. 
Raw  silk,  souple  or  half-boiled-off  silk  or  imperfectly 
de-gummed  silk,  in  the  form  of  yarn,  fabrics  or 
knitted  goods,  is  treated  with  a  solution  containing 
formaldehyde  and  a  weak  acid,  for  instance,  a  bath  con- 
taining 11  per  cent,  of  40  per  cent,  formaldehyde,  15  per 
cent,  of  a  50  per  cent,  aqueous  solution  of  lactic  acid, 
4  per  cent,  of  crystal  alum  and  70  per  cent,  of  water. 
The  silk,  after  steeping,  is  drained  and  dried  at  about 
60°  C.  for  5 — 6  hours  in  an  atmosphere  rendered  as  dry 
as  possible  by  the  presence  of  sulphuric  acid  or  the  like. 
The  brilliance  of  silk  thus  treated  may  be  enhanced  by 
treatment  whilst  under  tension  in  hot  soap  baths,  either 
in  the  liquid  or  in  the  froth. — J.  F.  B. 

Dyeing,   impregnation,   application   of  preparations,   etc.  ; 

Improvement  of  the  initial  and  final  operations  in . 

R.    von   Walther.     Fr.    Pat.    452,583,    Dec.    17,    1912. 

Under  Int.  Conv.,  Jan.  6,  1912. 
In  the  impregnation  of  tissues  by  aqueous  salt  solutions, 
by  salts  in  suspension,  by  mordants,  by  caustic  materials 
or  other  preparations,  or  in  the  initial  and  final  operations 
of  dveing,  finishing,  etc.,  an  improvement  in  the  action 
is  obtained  by  the  co-operating  action  of  saponin  or  of 
substances  acting  in  an  analogous  manner. — B.  N. 

Colouring  matters,  pigments  or  metallic  powders  on  fabrics  ; 

Fixation  of by  means  of  condensation  products  of 

formaldehyde  with  phenols,  amines  or  their  derivatives. 

Soc.  de  la  Manufacture  Dlndiennes  E.  Zundel  a  Moscou. 

Fr.  Pat.  452,677,  Dec.  16,  1912. 
The  condensation  products  of  formaldehyde  w  it H  phenols, 
amines  or  their  derivatives  serve  to  fix  oolouring  matters 
both  on  vegetable  and  animal  fibres.  Instead  of  incorpora- 
ting the  condensation  product  with  the  colouring  matter, 
the  separate  components  may  be  mixed  with  it.  so  that 
on  steaming  the  condensation  takes  place,  thus  fixing  the 
colour. — B.  N. 

Dueinqs  on  cotton  fast  to  washing  ;  PtOUM  for  prudnmn, 
•     . __.  Act.-Oes.      f.      Anilinfabr.      Ger.      Pat.      850,700, 

Dec.  20,   ioil. 
Cotton  is  dyed  with  a  dyestuff  containing   1-amin 
naphthyloxyacetic  acid  or  2-aminophenyloxyaoetk  acid. 
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and  having  a  met  a  alkyl  or  alkyloxy  group  in  the 
end  position,  but  having  do  Bulphonic  oi  oarboxyl  group 
other  than  the  above  acetic  acid  grouping,  and  is  finally 
treated  with  hoi  dilute  acid.  Dyeings  last  to  washing  and 
to  chlorine  are  produced. — T.  F.  B. 

Broicn  thadet  on  vtgttabU  fibres  in  dyeing  and  printing; 

Proctu  for  producing .     Badische  Anilin  mid  Soda 

Fahrik."    tier.    Pat.   269,701,   Aug.   3.    1912. 

FiBKKsdyed  with  the  nitro-  or  amino-compouiuls  obtained 
according  to  Ger.  Pat.  17.~>.Oti7  (>.[/..  by  nitrating  dimethyl- 
dUnthraquinonyl.  and  reducing  to  produce  the  amino  com- 
pound) are  treated  with  an  oxidising  agent,  such  as  bleach- 
ing powder,  persulphate,  potassium  bichromate,  or  nitrous 
acid  ;  where  nitrous  acid  is  used,  the  shades  may  be 
further  modified  by  treatment  with  a  phenol  oran  aromatic 
amine— T.  P.  H.  ' 


Dyeing    Aniline    Black;     Process  for 


tier.   Pat.  259,823,  Jan.  4,  1912. 


J.    Steynis. 


Fibres  impregnated  with  the  usual  Aniline  Black  mixture 
are  treated  with  ozone;  the  impregnated  fibres  may  be 
dried,  and  then  moistened  before  or  during  the  treatment 
with  ozone.  A  catalytic  agent  may  be  added  to  the 
Aniline  Black  mixture.  This  process  is  stated  to  produce 
excellent  results  on  spun  goods,  such  as  silk  and  cotton, 
or  mixtures  of  silk,  cotton,  and  wool. — T.  F.  B. 


Calico  printing  and  like  nut  chines.     F.  Walker,  Accrington. 
Eng.   Pat.   14,319,  June  19,  1912. 

The  "'  wash  blanket  "  used  in  calico  printing  machines 
for  absorbing  the  excess  of  colour,  is  made  from  a  suitably 
finished  two-ply  fabric,  with  a  wool  face  and  a  silk  back. 

—B.N. 

-  shades  in  calico  printing  ;  Process  for  producing . 

Farbenfabr.  vorm.  F.  Haver  und  Co.  Ger.  Pats. 
_  8,979  and  269,293,  Mav  14,  1912.  Additions  to  Ger. 
P.  293       •    Kng.  Pat.  9510  of  1912:    this  J..  1912, 
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In  place  oi  using  a  chromium  compound  for  developing 
th-  dyrstuff  from  the  i-at  in  derivative  and  the  naphthol  or 
anthrol,  a  salt  of  another  metal,  Buch  as  iron,  nickel,  cobalt, 
jpper  may  1«  used.  In  either  case,  a  reducing  agent, 
1  .,  may  also  be  added  to  the  printing  paste, 
to  produce  grey  effects  on  dischargeable  dyeings. — T.  F.  B. 

/'     •    ■  .  ■  f  dyed  goods  by  means  of  eulphoxylatee ;  J'mcess 

for .     L.  CassHla  und  Co.     C(r.  Pat.  269,699,  May 

10,  1912. 

Aftf.c    being   printed    with   the    sulphoxylate   disci 

•  Igfl  a    hot,   very  dilute 

solution   of  an   acid.   <.'/.,   sulphuric  acid.      An  advantage 

of  t  hi  -  process  i-  thai  no  steaming  is  required. — T.  F.  B. 


/        ■   /'/    teztilt    fab  '■!  for .     J.     I',. 

W  •  and  .1.  K.  Bradshaw,  Huddersfield 

F.r^.  Flat.  21,681,  8  ■•    24,  1912. 

tii  stop,  tube  and  aa  outlet  tube  for  condensed  water 
ar<-  fitted  inside  the  perforated  roller  used  for  steam- 
blowing  texl  thai  ■  preliminary  heating  i-  possible 
and  eonden  reduced  to  ■  minimum. — .J.  B. 

■  ■■.■'  tt  ,-t,i<  ,  etc."]  i 

Proust    of    producing  .      EL     Etafn,     Nurnberg, 

rmanv.     Eng     i  Oct    19,    1012.     Under 

21,  1911. 

Tiff  materia!-,  for  instance  yarn,  textile  fab 

,  are   passed    in    a    vacuum    through    an 

ieh  intensity  thai  the  metal  oi  one  oi  the 

electrodes  i-  disintegrated  and  deposited  on  the  organic 

Portion^  of  the  organic  material  ma\-  \»    pro- 
table  screens. — W.  H  '  . 


Textile   fibres;     Metallisation    of- 


-.    E.    Dannhauser. 
Fr.  Pat.  452,727,  March  15,  1912. 

The  material  is  immersed  in  a  bath  composed  of  metallic 
powder  with  a  liquid  agglutinant.  The  lirst  bath  contains 
casein  and  borax  dissolved  in  water,  the  second  and  third 
being  similar  but  with  metallic  powder  in  suspension,  and 
the  fourth  bath  consists  of  collodion  containing  about  6  per 
cent,  of  amyl  acetate. — B.  N. 


Stains  ;  Product  for  removing 


-.     H.  and  O.  Gckelmann. 
Ger.  Pat.  259,360,  Dec.   14,  1911. 

A  solution  of  sugar,  an  alkali,  and  alcohol  in  water,  with 
or  without  addition  of  turpentine  or  a  turpentine  substi- 
tute, is  used  for  removing  stains  from  fabrics.  The  sugar 
is  stated  to  have  a  powerful  action  in  this  respect,  and  also 
to  prevent  the  destruction  of  the  dye  by  the  alkali. — T.F.B. 

Fabric ;     Apparatus   for    treating    [bleaching]  with 

liquids.     W.  Mathesius  and  M.  Freiberger,  Charlotten- 
burg,  Germany.     U.S.  Pat.  1,062,245,  May  20,  1913. 

See  Eng.  Pat.  28,485  of  1911  ;  this  J.,  1913,  20.— T.  F.  B. 

Dyeing  vegetable  fibrous  material  [with  azo  dyestuffs).  Act.- 
Ges.  f.  Anilinfabr.,  Treptow,  Germany.  Eng.  Pat, 
25,239,  Nov.  4,  1912.     Under  Int.  Cony.,  Dec.  19,  1911. 

See  Ger.  Pat.  259,700  of  1911  ;   preceding.—  T.  F.  B. 

Dyeing  hairs,  furs,  feathers,  etc.,  in  grey  shades.  FarbweTke 
vorm.  Meister,  Lucius,  und  Bruning.  Fr.  Pat.  452,735, 
March  16,  1912. 

See  Eng.  Pat.  7245  of  1912  ;  this  J.,  1912,  681.— T.  F.  B. 

Printing  fabrics   with   vat   dyestuffs   of  the  anihraquinone 

series  ;   Process  for .     Farbenfabr.  vorm.  F.  Bayer 

und  Co.     Ft.  Pat,  451,974,  Dec.  16,  1912.     Under  Int. 
Conv.,  Dec.  23,  1911. 

See  Eng.  Pat.  22,201  of  1912  ;  this  J.,  1913,  531.— T.  F.  B. 

Grey  to  black  shades  on  vegetable  fibres ;  Process  for  pro- 
ducing    by  printing.     Badische    Anilin    und    Soda 

Fabrik.     Fr.  Pat.  452,410,  Dec.  26,  1912.     Under  Int. 
Conv..  April  25,  1912. 

See  Ger.  Pat.  258,293  of  1912  ;  this  J.,  1913,484.— T.  F.  B. 
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Exports  of  /ihosphatrs front  Egypt.      Board  of  Trade  Journal, 
June   12,   1913.     [T.R.] 

Tiik  exportation  of  phosphates  from  the  lied  Sea  littoral 
i-  developing  rapidly,  the  figures  being  52,100  tons, 
valued  at  ££.43,600,  as  against  4900  tons,  valued  at 
£E. 4,000,  in  1911. 

£E.=  £10a.  6}d. 

// y po phosphorous   acid   and   hypophosphites  ;     Volumetric 

determination   of .      L.   Marino  and  A.    Pellegrini. 

Gaz.  ehim.  itaL,  1913,  43,  I.,  494—497. 

Byfophobphobot/s  acid  may  be  readily  determined  by 

oxidation     with     permanganate    in    alkaline    solution.     A 

known  quantity  oi  the  hypophosphite,  in  dilute  solution, 
i    neutralised  with  a  solution  containing  20-  25  grms.  oi 

potassium  carbonate  and  0-4  grin,  of  potassium  hydroxide 

per  litre,  and  a  further  quantity  of  the  alkali  solute 
added,  equal  in   volume  to  the  known  excess  of  A    LO 

Eermanganate  subsequently  used.  The  solution  is  now 
■  - . t <  < i  to  boiling,  treated  with  the  known  excess  of  per- 
manganate, then  acidified  with  sulphuric  acid  (1:3), 
and  tin  exce  of  permanganate  titrated  with  A'/IO 
oxali'   add.— A.  S. 
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Hypochlorites ;     Titration    of .     F.    Ducelliez.     Bull. 

Soc.  Chim.,  1913,  13,  494—497. 

Two  grms.  of  finely  ground  bleaching  powder  and  50  c.c. 
of  boiled  water  are  introduced  into  a  test-tube,  which  is 
connected  by  means  of  a  rubber  tube  with  a  measuring 
vessel,  inverted  under  water,  the  water  inside  and  outside 
the  measuring  vessel  is  brought  to  the  same  level,  and  the 
volume  of  air  in  the  vessel  is  noted.  0-05  grm.  of  cobalt 
chloride  is  then  introduced  into  the  test-tube  and  the 
latter  is  placed  in  boiling  water  for  half  an  hour,  after 
which  it  is  cooled,  the  water  in  the  tube,  the  measuring 
vessel,  and  the  vessel  surrounding  it,  is  brought  to  a 
common  level,  and  the  volume  of  the  oxygen,  which  has 
been  evolved,  is  measured,  corrections  being  made  for 
temperature,  tension  of  aqueous  vapour,  and  barometric 
pressure*  An  additional  correction  is  necessary  for  the 
volume  of  oxygen  absorbed  in  oxidising  the  precipitated 
cobaltous  oxide  to  cobalt  sesquioxide,  which  amounts 
to  +1-2  c.c.  in  the  case  in  question,  the  corrected  volume 
of  oxygen  then  representing  the  volume  of  available 
chlorine  in  the  weight  of  substance  examined. — 0.  R. 

Ammonium  and  alkali  nitrates  and  nitrites,  and  the  corres- 
ponding salts  of  some  substituted  ammonium  compounds  ; 

Behaviour  of towards  reducing  agents.     W.  Vaubel. 

Chem.-Zeit.,  1913,  37,  637—638. 

No  separation  of  sulphur  is  found  to  occur  on  passing 
hydrogen  sulphide  into  aqueous  solutions  of  nitrates  of 
ammonium,  sodium,  potassium,  calcium,  aniline  and 
jj-toluidine,  when  acidified  with  hydrochloric  acid,  and 
it  is  suggested  that  a  distribution  of  the  base  between  the 
two  acids,  according  to  the  usual  laws,  cannot  in  this  case 
take  place,  and  that  free  nitric  acid  is  not  present  in  the 
solutions.  The  method  of  neutralising  free  nitric  acid 
with  ammonia  and  then  acidifying  with  hydrochloric- 
acid  before  passing  hydrogen  sulphide,  is  recommended  for 
preventing  the  separation  of  sulphur  in  the  course  of 
qualitative  analysis,  instead  of  the  usual  method  of  evapo- 
ration. The  reducing  action  of  metals  on  ammonium 
and  alkah  nitrates,  yields  nitrites  in  all  cases  with  the 
exception  of  that  of  iron.  Here  too,  under  special  con- 
ditions fleeting  traces  of  nitrites  could  sometimes  be 
detected  but,  in  contradiction  to  the  statement  of  Kauf- 
mann  (this  J.,  1901,  999),  ammonia  is  quantitatively 
formed  as  the  final  product  of  the  reaction.  The  con- 
comitant oxidation  of  the  iron  results  variously  in  the 
deposition  of  oxides,  and  in  the  formation  of  yellow  to 
red  solutions  in  which  iron  cannot  be  identified  by  the 
ordinary  reagents  but  from  which  it  separates  as  oxides 
on  concentration.  Solutions  of  aniline  or_p-toluidine  nitrate 
are  converted  by  iron  first  into  nitrites,  and  eventually 
diazo -amino -compounds  separate  out.  (See  also  Hodgkin- 
son,  this  J.,  1913,  519.}— G.  F.  M. 


Baryta  ;    Technical  preparation  of .     Parts  J,  II,  and 

III.     L.    Marino    and    D.    Danesi.     Gaz.    chim.    ital., 
1913,  43,  I.,  416—439. 

The  object  of  the  investigation  was  to  devise  a  method 
for  the  conversion  of  barium  sulphate  at  a  low  cost  into 
baryta  for  use  in  the  desaccharification  of  molasses. 
The  present  communications  deal  with  the  conversion  of 
the  barium  sulphate  into  sulphide.  It  is  shown  that 
reduction  may  he  effected  by  various  gaseous  reducing 
agents  and  that  per  ton  of  barium  sulphide  produced, 
the  cost  of  fuel  (for  reduction  and  for  maintaining  the 
requisite  temperature)  is  Lire  18-25  (14s.  6d.)  less  when 
water-gas  (at  600° — 625°  C.)  is  employed  than  by  the 
known  method  of  reduction  with  solid  carbon.  Moreover 
with  the  gaseous  reducing  agent,  a  purer  product  is  obtained 
in  a  shorter  time,  and  less  iabour  is  required.  It  is  recom- 
mended that  a  long  rotary  furnace  of  iron,  lined  with 
refractory  material,  and  slightly  inclined  to  the  horizontal, 
be  employed,  water-gas  freed  from  carbon  dioxide  being 
used  both  as  reducing  agent  and  heating  agent.  (A  j 
detailed  description  of  a  small  experimental  furnace  of  this 
feypeisgiven.)  Working  at  a  temperature  of  600° — 650°  C, 
the  size  of  the  discharge  opening  and  the  speed  of  rotation 
of  the  furnace  are  so  regulated  that  the  barium  sulphate 
remains  in  the  furnace  for  1  hour ;    a  yield  of  95 — 98  per 


cent,  of  barium  sulphide  is  obtained.  The  escaping 
gases  contain  only  traces  of  hydrogen  sulphide.  Strontium 
sulphate  and  calcium  sulphate  can  be  reduced  in  a  similar 
manner,  but  somewhat  higher  temperatures  are  necessary, 
and  in  the  case  of  calcium  sulphate  small  quantities,  and  in 
that  of  strontium  sulphate,  traces,  of  oxide  and  thiosulphate 
are  formed  in  addition  to  sulphide. — A.  S. 

Calcium  oxide,  boric  acid,    and   water ;    The   system 


at  30°  C.     U.  Sborgi.     Atti  R.  Accad.  dei  Lincei,  Roma, 
1913,  22,  I.,  636—642,  715—719. 

The  investigation  was  carried  out  on  the  same  lines 
as  in  the  case  of  the  system,  ammonia,  boric  acid,  and 
water  (this  J.,  1913,  230).  In  some  of  the  experiments 
mixtures  of  lime,  boric  acid  and  water  were  used,  and 
in  other  mixtures  of  calcium  metaborate  (CaO,B203,6H20) 
with  either  lime  and  water  or  boric  acid  and  water.  With 
mixtures  of  lime  and  boric  acid  equilibrium  was  not 
attained  even  after  a  long  time,  except  when  the  quantity 
of  boric  acid  was  sufficient  or  more  than  sufficient  to  form 
the  triborate.  In  the  experiments  in  which  equilibrium 
was  not  attained  amorphous  products  separated.  Using 
calcium  metaborate,  equilibrium  was  attained  more 
quickly.  The  detailed  results  of  the  experiments  are 
tabulated.  Starting  with  lime,  boric  acid,  and  water,  in 
the  experiments  in  which  a  stable  equilibrium  was 
attained,  the  only  compound  of  lime  and  boric  acid  which 
separated  as  a  solid  phase  was  the  triborate.  In 
the  experiments  in  which  the  metaborate  was  used, 
there  were  obtained  as  solid  phases  the  compounds, 
2CaO,  3B203,  9H20  and  CaO,  3B203,  12H20,  in  addition 
to  lime,  the  metaborate,  and  boric  acid. — A.  S. 

Chromic    oxide ;     Iodometric    determination    of  free    and 

combined .     M.  Groger.     Z.  anorg.  Chem.,  1913,  81, 

233—242. 

The  sample,  containing  not  more  than  0-3  grm.  of  chromic 
oxide,  is  heated  on  the  water-bath  with  10  c.c.  of  nitric 
acid  (sp.  gr.  1-4),  and  1  grm.  of  potassium  chlorate 
is  added  in  small  portions  during  one  hour,  after  which 
the  liquid  is  further  heated  for  one  hour  to  drive  off  all 
the  chlorine,  allowed  to  cool,  and  diluted  to  250  c.c. 
To  50  c.c.  of  the  diluted  solution.  50  c.c.  of  dilute  sulphuric 
acid  (40  c.c.  of  acid  of  sp.  gr.  1-84  per  litre)  and  10  c.c. 
of  potassium  iodide  solution  (1  :  10)  are  added,  the 
mixture  is  covered  with  a  clock-glass,  allowed  to  stand  for 
5  minutes,  diluted  to  100  c.c.  and  titrated  with  JY/10 
sodium  thiosulphate.  Control  analyses  carried  out  with 
pure  chromic  oxide  gave  results  varying  from  99-8  to 
100-7  per  cent.,  the  same  degree  of  accuracy  being  obtained 
in  the  presence  of  most  other  metals  with  the  exception 
of  manganese.  In  the  presence  of  iron  or  copper,  the 
diluted  solution  is  boiled  with  caustic  potash  to  remove 
ferric  and  cupric  hydroxides,  before  proceeding  with 
the  separation  of  iodine.  In  the  case  of  (artificial) 
chromites,  heating  with  nitric  acid  for  2  hours,  with  the 
addition  of  1-5  grms.  of  potassium  chlorate,  sufficed  for 
complete  solution.  The  method  was  not  available  for 
chrome  iron  ore,  which  was  not  entirely  dissolved  by 
nitric  acid  in  4  hours  with  the  addition  of  4  grms.  of 
potassium  chlorate. — O.  R. 

Platinum  chlorides  ;  Range  of  stability  of  the  four  anhydrous 
.  Volatility  of  platinum  in  gaseous  chlorine.  Pre- 
paration of  oxygen-free  chlorine.  L.  Wohler  and  S. 
Streicher.     Ber.,  1913,  46,  1591—1597. 

In  a  stream  of  chlorine  at  1  atmosphere  pressure  the 
temperatures  of  formation  and  decomposition  of  the  four 
platinum  chlorides  are — tetrachloride  370°  ('.  (364° — 37  1  ). 
trichloride  435°  C.  (430c— 440c),  dichloridc  682°  C.  [ft  U 
stable,  but  rapidly  volatilises,  at  560°,  and  loses  chlorine 
rapidly  at  590°),  monoohloride  682"  C  (same  as  dichloride, 
but  exists  only  over  a  narrow  range,  ">S1° — 583°).  The 
monochloride  certainly  exists,  though  it  was  not  possible 
to  free  it  completely  from  dichloridc  and  from  metal. 
The  volatility  of  the  metal  in  chlorine  was  studied:  it 
was  found  that  the  chlorides  might  exist  in  the  vapour.. w- 
conditional  temperatures  outside  of  their  range  of  existence 
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as  solul-.  Contrary  to  WcdeUind  (this  J.,  1909,  424),  the 
author-  find  that  chlorine  prepared  from  hydrochloric 
acid  end  permanganate  always  contains  oxygen,  and  that 
to  obtain  ■  gas  free  from  oxygen,  hydrated  manganese 
peroxide  nasi  be  used.     J.  T.  1). 


Budimm  bm  iunt-ehlorides ;    Purification  and  enrichment  of 

.  ti  nidi  precipitation  with  hydrochloric  acid. 

K.  BUerend  \V.  Bender.     Ber.,  1913,46,  1571—1573. 

\\  bix  hydrochloric  acid  uas  is  led  into  mixtures  of  barium 
and  radium  chlorides  till  precipitation   begins,  the  first 

tions  precipitated  are  richer  in  radium  than  the  later 
-  :      a  ml  practically  the  whole  of  the  radium  is  precipi- 

i  before  three-quarters  of  the  barium  i-.  This  method 
of  enrichment  presents  great  advantages,  from  every  point 
of  view,  over  fractional  precipitation  as  sulphate. — J.  T.  D. 


Potn**ium  ;   Reduction  of  certain  volatile  halogen  compounds 

,,/,/,,,,/ .     A.  C  Vournasoe.     Z.  anorg. 

(hem..  1913,  81.  3«v4— : 

Certain   halogen   compounds,   such   as   the  chlorides   of 

phosphorus,  arsenic,  antimony,  bismuth,  tin,  and  titanium, 

are  readily  reduced  to  the  elementary  state,  when  heated 

with    potassium    powder    under   toluene    or   xylene.     The 

"ium  powder  is  prepared  as  follows  :  a  clean  regulus 

of  the  metal,  obtained  by  fusing  it  twice  or  oftener  under 

•ral  parafhn.  is  fused,  mixed  with  500  grms.  of  boiling 

toluene,    and    introduced    into    a    litre    flask,    which    has 

been  heated  to  100°  C.     The  flask  is  rapidly  closed  with 

rand  glass  -topper,  wrapped  in  a  cloth,  and  violently 

I  until  its  contents  are  cool,  whereby  the  potassium 

l-  reduced  to  ■  very  fine  state  of  division.— 0.  R. 


In    Canada.     Board    of    Trade   Journal 
June  12,   1913.     [T.R.] 

Inwiirv  is  made  for  the  name-  of  U.K.  manufacturers  of 
oxygen  able  to  -hip  immediately  to  Quebec  in  cylinders, 
the  quick  return  of  which  i-  promised.  Full  quotations' 
required.  Apply  to  the  High  Commissioner  for  Canada, 
17.  Victoria  Street,  London,  B.W. 

(1)  Ozone    iii    aqueous    ablution  :     Rale   of  decomposition 
of — -.     (2)    Determination    oj    ozone    and    hydrogen 
peroxide.     V.  Rothmund  and  A.  Burgstaller.     Monateh 
<  hem.,    1913;  34,  (Ki.-,— Toi. 

(1)  A  ruby  of  the  decomposition  of  relatively  strong 
-  of  ozone  in  dilute  acids  (see  tins  J.,  1912.,  1030) 
at  "  shown  that,  in  all  cases,  oxygen  is    the  sole 

ultimate  product,  though  the  rate  of  decomposition,  under 
apparently  identical  condition.-,  varie,  widely.  In  alkaline 
(-odium  carbonate)  solution  the  uune  irregularities  are  not 
l>  omposition  i-  -low  in  relatively  arid 
solutions,  but    the  ■peedinci  the  concentration  of 

the  hydrogen  ion-  is  rednced,  although  not  in  the  same  pro- 

tion.  The osoim concentration  ofthe  solution  i-  ascer- 
tained by  allowing  it    to   react   with   potassium   iodide  in 

■  rice  of  -odium  carbonate,  and  then  acidifying  and  titra 

with thiosulphate.    12)  Hydrogen  peroxide  tnaybeac- 

ttdy  determined  bytheiodometric  method,  in  the  , 

of  molybdic  acid  as  catalyst,  and  the  met  hod  i     uitable 

al-o  for  the  estimation  of  'zone  (gee  above),  but  it  cannol 

pplied  when  both  thi  present  together. 

.'  be  done,  however,   by  allowing  the  solution   to 

'  with  p  bromide  jn  the  following  manner. 

faintly  acid  sohrtion  (about  ooi  .V)  j.  treated  al  0   C." 

in  a  stoppered  vernal,  with  pntaasiiim  bromide  (sufficient 

-■  the  ultimate  weseuoe  of  about    |    per  cent.) 

and  then  rather  more  potassium  iodide  i-  added  than  COITO- 

/  .re-  present  (about  :>,  Cx,  of  \  io   iodide 

aid  tie-  liberated  iodine  i-    titrated 

with    A    100   thiosulphate.     Thi    rives    the   amount     of 

•  tid    the    hydrogen    peroxide    i-     determined    by 

ling  lOc.c.  of  .V    >  potassium  iodide,  l 

of   .s    io  ammonium    molybdate,   and    \:,  < .. .    of  dilute 

surphnrM  acid  (I  ■  .",,.  and.  after  r,  minute..  again  titrating 

with    thiosulphat.        !      -   ,[)V 


Graphite  [and  boneblack]  ;    Colloidal  suspensions  of- 


H.  L.  Doyle.     J.   Phys.  Chem.,   1913,  17,  300—401. 

Thi:  experiments  were  made  with  Aeheson  graphite  and 
with  a  commercial  boneblack  yielding  83-5  per  cent,  of  ash. 
In  general  the  graphite  or  boneblack  was  ground  with  a 
small  quantity  of  the  suspending  medium  and  then  diluted. 
An  aqueous  solution  of  sodium  oleate  proved  capable  of 
holding  the  boneblack  and  graphite  in  suspension  :  con- 
centrated solutions  of  sugar  or  gelatin  had  only  a  slight 
effect.  A  sample  of  dried  "  aquadag "  was  found  to 
contain  3-2  per  cent.  Fe2Oa  and  1-2  per  cent.  Cu  (total  ash, 
8  per  cent.).  A  hydrolysed  solution  of  ferric  chloride 
proved  fairly  effective  in  holding  boneblack  and  graphite  in 
suspen-ion.  A  good  aqueous  suspension  of  graphite  was 
obtained  by  using  a  solution  of  casein  in  sodium  phosphate, 
and  also  by  using  an  ammoniacal  suspension  of  catechu  and 
then  shaking  with  iron  filings  and  air.  Better  suspensions 
of  catechu  were  obtained  by  adding  ammonia  before 
heating  the  catechu  with  water,  than  when  ammonia  was 
added  after  the  heating.  For  suspending  graphite  in 
"  machine  oil,''  the  best  results  were  obtained  by  use  of  an 
iron  soap  prepared  by  heating  ferric  chloride  solution  with 
sodium  oleate  (no  water  should  be  present)  or  of  magnesium 
or  sodium  oleate  (15  c.c.  of  oil,  0-1  grm.  of  magnesium  or 
sodium  oleate,  and  1  drop  of  water).  Fairly  good  results 
were  obtained  by  use  of  a  gummy  product  prepared  by 
heating  paraffin  for  about  100  hours  in  the  air. — A.  S. 

Graphite  industry  of  Madagascar.     Board  of  Trade  Journal, 
June  12,  1913.     [T.R.] 

H.M.  Consul  at  Antananarivo  reports,  on  the  authority 
of  the  Chief  of  the  Mining  Department  of  Madagascar, 
that  the  graphite  industry  in  the  island  is  malting  con- 
siderable progress,  the  quantity  exported  during  the  first 
quarter  of  this  year  amounting  to  980  kilogs.,  as  com- 
pared with  474  kilogs.  during  the  corresponding  period 
of  last  year,  and  259  kilogs.  for  the  corresponding  period 
in  1911.  It  is  believed  that  by  1916  the  quantity  exported 
will  reach  20  metric  tons  annually. 

Argon  and  its  place  in  nature.  Sir  W.  Ramsay.  Chem. 
Society  of  Rome,  June  2,  1913.  Chem.  Trade  J.,  1913, 
52,  595. 

After  referring  to  earlier  work  on  the  action  of  niton 
(radium  emanation)  on  various  substances,  and  the  forma- 
tion of  helium  and  neon  by  the  bombardment  of  the  glass 
of  a  vacuum  tube  by  cathode  rays  in  the  presence  of 
hydrogen  (this  J.,  1913,  231),  the  author  stated  that  he  had 
confirmed  the  results  of  Collie  and  Patterson,  and  believed 
that  under  the  experimental  conditions,  dry  hydrogen 
polymerised  into  helium,  whiLst  for  the  formation  of  neon 
oxygen  was  necessary  ;  this  might  be  derived  from  moisture 
or  from  the  bombarded  glass.  On  allowing  the  electric 
discharge  to  pass  for  5  or  6  hours  between  an  aluminium 
cathode  and  an  anode  of  aluminium  coated  with  sulphur 
in  a  vacuum  tube  into  which  dry  hydrogen  was  introduced, 
evidence  was  obtained  of  the  formation  of  argon,  but  no  , 
trace  of  neon  or  helium  could  be  detected.  In  an  analogous 
experiment,  using  selenium  instead  of  sulphur,  the  gas  after 

tin  experiment,  irhea  examined speotrosoopically,  showed 

very  faintly  the  characteristic  yellow  and  green  lines  of 
krypton. — A.  S. 

Patents. 

Oxide. h  of  nitrogen  or  of  nitrogen  and  sulphur  ;   Process  for 

the  continuous  prod  net  ion  of from  gaseous  mixta 

continuing     nitrogen    and    o.ri/gev.    or     nitrogen,     OXytttU, 

and  hiiI />h n r  compound*.     O.  Bender.     Qer.  Pat.  268,935, 

Jan.  31,  1912. 

Is    the    production    of    oxide-    of    nitrogen     by    means    of 
flames    burning    under    pressure,    fuels    which    form    Is 
quantities  of  water  on  burning  are  used,  and  air  is  employed 

as  the  mixt  ure  of  nit  rogen  and  Oxygen.      The  air  is  supplied 

in  such  quantities,  and  the  velocity  of  the  ga  e    in  the 
combustion  chamber  is  so  regulated,  that  with  an  ex< 

of  oxygen  of  7 — 10  per  cent.,  the  com  bust  ion  gases  contain 

11  — 14  per  cent,   by  vol.  of  carbon  dioxide.    Steam  i 
introduced  for  the  conversion  of  any  sulphur  compounds 
present  into  sulphuric  acid. — A.  8. 
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Lead  oxide  in  the  form  of  an  impalpable  powder  ;  Apparatus 

for  the  continuous  production  of .     E.   Weil.     Ger. 

Pat.  259,104,  April  1,  1911. 

In  the  production  of  lead  oxide  by  the  action  of  a  mixture 
of  superheated  steam  and  air  on  molten  lead  kept  in 
agitation,  the  reaction-chamber  is  provided  with  a  series  of 
gratings  against  which  the  crusts  and  lumps  of  oxide, 
mixed  with  metal,  floating  on  the  surface  of  the  molten 
lead,  are  pressed  by  the  slowly  rotating  agitator. — A.  S. 

Salt-boiling  installation  with  shallow  pans.  Koniglieh 
Wurttembergische  Saline  Friedrichshall.  Ger.  Pat. 
259,152,  May  29,  1912. 

The  sides  of  the  pans  where  the  solid  salt  is  removed  are 
inclined  and  have  raised  rounded  rims.  The  salt  is 
removed  by  means  of  rakes  fixed  to  long  wooden  handles 
and  is  transferred  to  mechanical  conveyors  which  dis- 
charge it  directly  into  draining  wagons,  whence  it  passes 
to  a  centrifugal  dryer. — A.  S. 

Calcium-magnesium  carbonate  ;   Process  for  the  preparation 

of  a  basic by  the  action  of  gases  containing  carboii 

dioxide  on  milk  of  lime  containing  magnesia.  G.  Rossetti 
and  E.  Rodolfo.     Ger.  Pat.  259,627,  Nov.  16,  1911. 

Milk  of  lime  containing  about  10  parts  of  unslaked  mag- 
nesian  lime  to  100  parts  of  water  is  treated  with  gases 
containing  carbon  dioxide  under  such  conditions  that  the 
partial  pressure  of  the  carbon  dioxide  is  about  0-4  atmo- 
sphere, the  temperature  being  so  regulated  that  it  is  about 
50°  C.  at  the  end  of  the  reaction.  The  product  is  cheaper 
than  the  light  basic  magnesium  carbonate  prepared  by 
Pattinson"s  process  and  is  an  efficient  substitute  for  the 
latter.— A.  S. 

Xilrogtn    compounds    of  tungsten;     Preparation   of . 

Badische  Anilin  nnd  Soda  Fabrik.  Ger.  Pat.  259,647, 
Dec.  21,  1911.     Addition  to  Ger.  Pat.  246,554. 

The  process  described  in  the  chief  patent  and  the  earlier 
addition  thereto  (see  Eng.  Pat.  12,662  of  1911  ;  this  J., 
1912,  431)  for  the  preparation  of  nitrogen  compounds  of 
molybdenum,  may  also  be  applied  to  the  preparation  of 
nitrogen  compounds  of  tungsten. — A.  S. 

Nitrogen  compounds  of  molybdenum  ;   Preparation  of 

from  its  oxygen  compounds.  Badische  Anilin  und  Soda 
Fabrik.  Ger.  Pats.  259,648  and  259,649,  Jan.  31,  1912. 
Additions  to  Ger.  Pat.  246,554. 

(1).  The  process  described  previously  (see  Eng.  Pat. 
12,662  of  1911  ;  this  J.,  1912,  431)  is  modified  in  that  the 
action  of  reducing  gases  on  the  oxygen  compounds  of 
molybdenum  is  caused  to  take  place  at  temperatures  not 
appreciably  exceeding  1000°  C,  and  the  subsequent  treat- 
ment with  nitrogen  is  effected  at  atmospheric  pressure. 
(2).  The  several  modifications  of  the  process  are  carried 
out  in  presence  of  catalysts,  e.g.,  iron,  cobalt,  nickel,  or 
their  compounds. — A.  S. 

Polysulphides  ;  Production  of  odourless  preparations  of  ■ . 

C.  Thieme.     Ger.  Pat.  259,650,  Aug.  6,  1912. 

Polysulphides  are  treated  with  starch  or  amylaceous 
materials  in  presence  of  water.  It  is  stated  that  the 
alkalinity  of  the  polysulphides  is  diminished  and  the 
evolution  of  hydrogen  sulphide  prevented. — A.  S. 

Ammonium  nitrate;    Preparation  of from  ammonium, 

sulphate  and  sodium  nitrate.  E.  Naumann.  Ger.  Pat. 
259,995,  May  16,  1911. 

Thk  mixture  of  ammonium  nitrate  and  ammonium-sodium 
sulphate  obtained  in  the  fractional  crystallisation  and  by 
strong  cooling  of  the  mother-liquors  is  mixed  with  hot 
moth'-r-liquors  relatively  poor  in  ammonium  nitrate  under 
such  conditions  that  a  solution  saturated  with  ammonium 
nitrate  at  25° — 55°  C.  is  obtained,  from  which  after 
removal  of  the  separated  double  salt  of  ammonium  sulphate 
and  nitrate,  ammonium  nitrate  is  recovered  by  cooling  to 
the  ordinary  temperature,  with  or  without  addition  of 
water.  The  double  salt  of  ammonium  sulphate  and  nitrate 
may  be  used  in  place  of,  or  in  addition  to.  the  mixture  of 


ammonium  nitrate  and  ammonium-sodium  sulphate,  but 
in  this  case  the  treatment  is  first  effected  at  75°  C,  at  which 
temperature  the  double  salt  of  ammonium  sulphate  and 
nitrate  is  decomposed.  After  removal  of  the  separated 
ammonium  sulphate,  the  further  treatment  is  as  described 
above. — A.  S. 

Hydrogen  ;   Process  for  obtaining ,  together  with  carbon 

dioxide  from  carbon  and  water.  F.  Bergius.  Ger.  Pat. 
259,030,  June  24,  1911. 

Liquid  water  at  a  high  temperature  is  caused  to  act  upon 
carbon  in  presence  of  a  catalyst  soluble  in  water.  For 
•example,  100  kilos,  of  coke  and  200  kilos,  of  water  contain- 
ing in  solution  1  kilo,  of  thallium  chloride  are  placed  in  a 
strong  iron  vessel  provided  with  a  valve,  and  the  vessel 
is  heated  to  3403  C.  The  mixture  of  hydrogen  and  carbon 
dioxide  which  collects  in  the  upper  part  of  the  vessel,  is 
blown  off  through  the  valve  at  intervals  of  half  an  hour, 
and  the  carbon  dioxide  is  absorbed  by  lime.  Under  the 
conditions  described  a  daily  production  of  about  5  cb.  m.  of 
pure  hydrogen  is  possible. — A.  S. 

Graphite;    Process  for  the  preparation  of .     G.  Rup- 

precht.     Ger.   Pat.   259,424,  Sept.   6,    1911. 

The  crude  material  is  freed  from  pyrites  and  other  heavy 
gangue-constituents  by  washing  on  tables  in  the  known 
manner,  and  is  then  subjected  to  an  oil-flotation  process, 
whereby  it  is  separated  from  the  other  gangue-constituents 
not  capable  of  being  coated  with  oil. — A.  S. 

Oxygen  ;  Mixture  containing  a  chlorate  or  perchlorate  and  a 
metal,  metallic  oxide  or  metallic  carbonate,  which  evolves 

on  healing.     C.  Zeiss.     Ger.  Pat.  259,575,  Feb.  3, 

1912. 

The  metal  used,  preferably  in  the  form  of  its  oxide, 
hydroxide  or  carbonate,  is  one  which  in  its  highest  stage  of 
oxidation  does  not  possess  the  character  of  an  acid  and  the 
chloride  of  which  is  not  decomposed  at  the  temperature 
at  which  oxygen  is  evolved  from  the  mixture.  Barium 
in  the  form  of  its  oxide,  peroxide,  or  hydroxide  is  specially 
suitable.  It  is  stated  that  in  this  way  the  chlorine  content 
of  the  oxygen  (usually  at  least  0-2  per  cent.)  can  be  easily 
reduced  to  0-01  per  cent. — A.  S. 

Nitrogen  and  oxygen  gases  ;    Effecting  oxidation  of  mired 

.      F.  Russ  and  L.  V.  Ehrlich,  Vienna.     Eng.  Pat. 

10,992,  May  8,  1912.     Under  Int.  Conv.,  May  10,  1911. 

See  Fr.  Pat.  443,620  of  1912  ;  this  J.,  1912,  1031.— T.  F.  B. 

Ammonia   from    aluminium    cyanonitride  ;     Manufacture 

of .     S.  Peacock,  Philadelphia,  U.S.A.     Eng.  Pat. 

11,391,  May  13,  1912. 

See  U.S.  Pat.  1,031,582  of  1912  ;  this  J., 1912,  773.— T.F.B. 

Aluminium,  carbon,  and  nitrogen  ■  Manufacture  of  com- 
pounds of  or  compositions  of  matter  consisting  of . 

S.  Peacock,  Philadelphia,  U.S.A.  Eng.  Pat.  11,393, 
May  13,  1912. 

See  U.S.  Pat.1,031,581  of  1912  ;  this  J.,  1912,  773.— T.F.B. 

Aluminium,  carbon,  and  nitrogen  ;    Manufacture  of  i 

pounds    of .     S.     Peacock.     Philadelphia,     U.S.A. 

Eng.  Pat.  11,395,  May  13,  1912. 

See  U.S.  Pat.  1,035,727  of  1912;  this  J.,  1912,  875.—  T.F.B. 

Sulphur  from    smelter-goats  ;     Procuu   of  obtaining . 

H.  Sanborn,  H.  <;.  McMahon,  and  .1.  T.  Overbuy,  B 

Francisen,  and  S.   \V.   Young,  Palo  AKo,  Assignors  t.. 

The  Thiogen  Co.,  San  Francisco.     L'.s.  Fat.  1,062,120, 

May  20,    1913. 
Si.k  Eng.  Pat.  18,202  of  1911  ;  this. I..  L912, 287.— T.  F.  B. 

Sulphur;     Process  for   extracting— — from    mixture 
taining  tarry  matter.     Chance  and  Hunt,  Ltd.     Fr.  1' 
162,034,   Dee.   is.   1912. 

See  Eng.  Pat.  8097  of  1912;  this  J.,  1913.  102.— T.  P.  B. 
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ocmm   forii>aldtht/dt    tulphori/lat e ;     Crystalline . 

M.   Baalen,  E.  Rug,  r.  wad  T.  Wohlfahrt,  Assignors  to 
Radische  Anilin  and  Sods    Fabrik,  Lndwigshafen    on 
Rhine.  Germany.     O.S.  Tat.  1,063,004,  May  27.  1913. 
Sei  i.  12,157  of  1911 ;  this  J.,  L912,  72.— T.  F.  B. 


Ammonium    sulphate  ;     Production    of  ■ 


-.    C.    Bosch, 
A     bfittaach,  *and    L.    Hecht,   Assignors   to   Badische 
Anilin    and    Soda    Fabrik,    Ludwigshafen    on    Rhine, 
many.      U.S.  l'at.  1,063,007,  May  27.  L913. 

S    Pata.  12,845  and  14,114  of  1912 ;  this  J.,  1913, 
— T.  F.  B. 

Allah  hydroxide;    Direct  preparation  of by  treating 

alkali  chlorides   tcith   had  hydroxide.     J.   Kersten.     Fr. 
Pat.  452,544,  Oct.  7.  1912. 

l'at.  266,688  of  1911  ;  this  J.,  1913,  424.— T.  F.  B. 

Manufacture  of .     International  Salt  Co.,  Ltd. 

Fr.    Pat.    452,758,    Dee.    19,    1912. 
8       Eng.  Pat.  20,706  of  191 1  ;  this  J.,  1912,  773.— T.  F.  B 

Process  for  the  direct  recovery  of  ammonia  from  distillation 
.     Ger.  Pat.  258,975.     See  IIa. 

Process  for    obtaining    ammonia   front    distillation    gases. 
<;er.  Pat.  259,630.     See  IIa. 

Process  for  the  separat'  n  COW  ry  of  volatile  and  fixed  ammonia 
from  hot  crude  gases.     Ger.  Pat.  259,817.     SeeII\. 

Sew  application  of  [iron-boron,  etc.]  alloys  [for  apparatus 
resistant  to  chlorine].     Fr.  Pat.  451,903.     See  X. 

El' rtric  furnace  for  fixing  nitrogen  from  the  air.     Eng.  Pat. 
866.     See  XI. 


VIII.-GLASS;    CERAMICS 

alteration  of  ceramic   raw  materials   in  burning. 
II  r     EUoke   and    K.   EndelL     Silikat-Zeits., 

1913,  i   18     52    87     72,  85—89. 

Volxtmm  alteration  may  oocor  from  three  causes  :  trans- 

ii  from  a  crystalline  into  the  amorphous  state, 

mposition  into  new  substances,  and  transformation 

into  another  crystalline  system.     Felspar  belongs  to  the 

types,  kaolin  to  the  second,  and  quartz  to   t  li< - 

authors   describe   the    behaviour  of   various 

form-  of  silica  during  heating  (thi-  •!..  1912,  983)  and  apply 

results  to  practical  ceramics.     Different   sources  of 

I,  such  as  the  interchange  of  flint  and  quartz, 

without  doubt  affeel  t  !,»■  behaviour  of    1 1 1« ■  body,  quite 

rl    from   their  degrei    of   subdivision,   and  the  i 

be  further  complicated  by  transformation  from  one 

form  of  silica  into  another  during  burning.     The  action 

of  t'la/y  on  bod]  fa  r  when  the  latter  i    compounded 

with  flint  than  with  quartz  or  cristobaUte.     Numerous 

refen      •     to  preTious  investigate  given. —  H.  U.S. 

PATENTS. 

n  of  glass  and  metals  .    Tilling  . 

J.  Lambot.     Fr.  I'.  i,  March  9,  \>)\i. 

The  furnace  can  be  tilted  in  two  directions,  for  removing 
and     for    tapping    respectively.     Communication 

betwan    the    gas    and    air    flue-    of    the    furmue    and     the 

conduit*  of  the  regenerating  chambei  i    ensured,  during 
the  tilting  of  the  furnace,  by  means  of  special coverii 
eomprising  a  kind  of  muff,  arranged   in  the  upper  pari 


of  eaeh  conduit  and  with  which  the  lower  portion  of  the 
flue  engages;  the  opening  of  the  shutter  or  partition  is 
kept  in  contact  with  the  walls  of  the  muff  to  ensure  that 
the  spate  is  gus-tight  during  inclination  of  the  flue  over  the 
conduit,  the  muff  or  one  of  its  walls  being  removable  or 
jointed.— W.  C.  H. 

Furnace;     Electric for    the    continuous     manufacture 

of  glass.  M.  Sauvageon,  Colombcs,  France.  U.S.  Pat. 
1,062,362,  May  20,  1913. 

See  Fr.  Pat.  401,744  of  1908  ;  this  J.,  1909, 1200.—  T.  F.  B. 


Glass  ;    Preparation   of  a   liquid  for  cleaning .       H. 

Schrcer.     Fr.    Pat,    452,516,    Dec.     30,     1912.       Under 

Int.  Conv.,  Oct.  28,  1912. 
See  Eng.  Pat,  222  of  1913;   this  J.,  1913,  488.— T.  F.  B. 


Preparation    of    a    tridy mite-filter.     Ger.     Pat.     259,910. 

See  I. 


IX.— BUILDING  MATERIALS. 


Trass  ;    Hardening  process  of  ■ 


-.     P.  Rohland.  Silikat- 
Zeits.,  1913,  1,  89—90. 

The  author  suggests  classifying  binding  materials  as 
pneumatic  or  hydraulic,  according  to  whether  their 
hardening  is  due  to  other  causes  or  to  colloids.  In  the 
first  class  are  lime,  where  the  action  is  carbonate  forma- 
tion, and  plaster,  where  hydration  takes  place.  The 
second  class  comprises  trass,  puzzuolana,  and  Roman 
and  Portland  cements.  The  amount  of  combined  water  in 
trass  may  vary  from  2-8  to  12-7  per  cent. ;  it  is  all  expelled 
at  red  heat,  the  hardening  capacity  of  trass  being  thereby 
lost.  This  loss  of  water  may  occur  slowly  in  the  natural 
condition  in  outcrops,  for  which  reason  trass  from  the 
deeper  strata  is  more  suitable  as  binding  material.  The 
content  of  chemically  combined  water  is  a  measure  of  the 
hardening  capacity.  Sea-water  is  detrimental  to  cements 
through  the  action  of  magnesium  salts  and  of  sodium 
chloride  on  the  lime,  but  the  action  gradually  lessens  as  a 
protective  coating  of  colloids  is  formed.  The  hardening 
of  trass  is  a  process  of  coagulation. — H.  H.  S. 

Liine-trass-ccmt  nt  mortars  ;   Effect  of  filling  materials  on  the 

hardening  (strength)  of .     H.  Burchartz.     Mitt.  Kgl. 

Materialprufungsamt,  1913,  31,  69—79. 

Various  bituminous  products,  in  the  form  of  liquids, 
pastes,  and  emulsions,  as  well  as  alum  and  potash  soap, 
were  added  to  the  mortars,  both  by  application  to  the  set 
mortars  and  by  incorporation  with  the  wet  mixtures. 
All  the  protective  materials  which  were  tried,  had  a 
detrimental  and  retarding  effect  on  the  mortars. — O.  R. 

Mortars  find  concretes  ;  Effect  <>f  the  addition  of  trass,  as 
well  at  of  gauging  will*  lim<  -nniir  and  soap  solution  on  the 
strength  cmd  waterti'j/ii ii< **  <>f  .  II.  I'urchartz.  Mitt. 
KgL  Materialprufungsamt,  1913,  31,  80—92. 

Tin;  addition  of  trass  slightly  retards  the  setting  of  mortars 
and  concretes,  increases  their  watert  iglit  ikss,  greatly 
increases  the  trength  of  mixtures  gauged  with  lime- 
water,  and  militate-  against   the  det  ii  mental  elfeet   of  soap 

olution.  Lime  water  increases  the  strength  of  trass 
mortars,  but  has  no  influence  on  t he  strength  and  water- 
tightness  of  mixture-  which  do  not  contain  trass.  Soap 
solution,  whilst  rendering  mortars  and  concretes  water- 
tight, dimiin  lie-  the  hardening  of  mortars  free  from  trass, 
which  weakening  effet  I  i  counteracted  by  the  addition  of 
0.  R. 


Charm  i<i  i  lit     and  differentiation  of  native  bitumens  and 
(keif  residuals.     Richardson.     See  IIa. 
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Patents. 

Artificial  stone  ;  Process  for  the  production  of .     W.  J. 

de  Bas,  The  Hague,  Holland.     Eng.  Pat.  27,632,  Nov.  30, 
1912. 

A  mould,  the  bottom  of  which  is  covered  with  a  sheet  of 
mica,  aluminium  or  other  material  capable  of  resisting 
pressure,  is  rilled  with  (1)  a  pasty  layer  of  cement,  colour 
and  isinglass,  (2)  a  layer  of  dry  cement  powder  with  or 
without  sand,  and  (3)  moistened  loose  cement  mortar. 
The  moulded  block  is  subjected  to  a  pressure  of  250  to  400 
kilos,  per  sq.  cm.,  then  loosened  in  the  mould,  re-com- 
pressed, and  after  being  set  aside  for  say  24  hours,  is  soaked 
in  water  and  allowed  to  dry  and  harden. — W.  C.  H. 

Cement ;     Special and    its    process    of    manufacture. 

C.  L.  Carlson.     Fr.  Pat.  452,399,  Dec.  26,  1912.     Under 
Int.  Conv.,  Aug.  19,  1912. 

Dust  separated  from  blast-furnace  gases>  by  a  dry  process 
and  freed  from  the  largest  and  heaviest  particles,  is 
mixed  with  quicklime  or  slaked  lime,  or  with  ordinary 
hydraulic  cement  or  hydraulic  lime. — W.  C.  H. 

Cement   mastic  ;    Process  of  manufacture  of  a .  » M. 

Hohn.     Fr.  Pat.  452,671,  Nov.  29,  1912. 

A  quantity  of  Tyre  resin,  equal  to  about  40  to  50  per  cent, 
of  the  total  product  to  be  obtained,  is  heated  in  a  suitable 
receptacle  till  completely  melted  (135°  to  140°  C),  and 
while  being  continuously  stirred  with  an  iron  stirrer, 
about  an  equal  quantity  of  very  fine  cement,  preferably 
Amoneburg  cement,  is  added. — W.  C.  H. 

Cement   raw   materials ;    Preparation   and   burning   of  a 

furnace-charge  of formed  into  small  lumps.     F.  C.  W. 

Timm.     Ger.  Pat.  258,970..  Jan.  31,  1912. 

The  raw  material  is  mixed  with  burnt  or  slaked  lime,  or 
hydraulic  binding  agents,  or  both,  moistened  with  water, 
formed  into  small  lumps,  and  charged  into  the  furnace 
before  the  binding  agents  have  time  to  develop  their  full 
activity.  The  mass  of  small  lumps  is  spread  in  a  relatively 
thin  layer  on  a  permeable  support,  and  carried  through  the 
furnace,  in  which  the  burning  proceeds  from  above  down- 
wards by  means  of  a  current  of  air,  the  fuel  being  incor- 
porated with  the  furnace  charge. — A.  S. 

Cement  clinker  ;    Process  for   the  treatment   of with 

steam  and  carbon  dioxide.     F.  C.  W.  Timm.     Ger.  Pat. 
259,343,  Nov.  24,  1911. 

The  cement  clinker  is  distributed  on  or  under  a  layer  of 
moistened  cement  raw  material  mixed  with  fuel,  which  is 
ignited  by  a  flame  projected  in  a  plane  inclined  to  the 
surface  of  separation  of  the  two  layers.  The  combustion 
gases  from  the  burning  of  the  cement  raw  material  pass 
through  the  two  layers  in  a  direction  perpendicular  to  the 
surface  of  separation.  It  is  stated  that  at  the  prevailing 
high  temperature  the  gases  (containing  steam  and  carbon 
dioxide)  have  the  same  favourable  action  on  the  cement 
clinker  as  pure  steam  under  pressure. — A.  S. 

Furnace  charge  ;  Production  of  an  easy-burning  or  -sintering 

from  finely  powdered  raw  materials,  such  as  cement 

mixtures,  lime,  magnesite.  dolomite.      F.  C.  W.  Timm. 
Ger.  Pat.  259,344,  Nov.  24,  1911. 

The  raw  material,  moistened  with  a  small  quantity  of 
water,  and  formed  into  small  lumps,  is  pressed  into  a  thin 
strip  by  means  of  rolls,  and  the  strip  is  then  broken  into 
small  pieces.  Or,  only  the  larger  lumps  of  the  moistened 
raw  materials,  may  be  thus  rolled  into  a  strip.  The  same 
rolls  used  for  pressing  the  material  into  a  strip  may  be 
used  for  breaking  the  strip  into  pieces  and  distributing 
t li*-s<-  directly  on  to  the  support  on  which  they  are  sub- 
sequently burnt  or  sintered. — A.  8. 


Furnace-charge ;    Preparation    of   a 


from   fine    ra  u> 


materials,  such  as  cement,  linn1,  and  magnetite,  formed 

into  small  lumps.     F.  C.  \V.  Timm.     Ger.  Pat.  259,410, 
Nov.  24,  1911. 

The  fuel  is  mixed  with  the  raw  material  and  the  charge  is 
burnt  by  means  of  air  forced  through  it.     A  part  or  the 


whole  of  the  fuel  is  added  after  the  raw  materials  have 
been  moistened  with  water  and  formed  into  small  lumps. 
For  instance,  the  finer  portion  of  the  fuel  may  be  added 
before  or  during  the  moistening  with  water,  and  the 
coarser  portion  after  the  moistened  material  has  been 
formed  into  small  lumps.- — A.  S. 

Burning,  sintering  or  roasting  ;  Preparation  of  fine  materials, 

mixed  with  or  to  be  mixed  with  fuel,  for .     F.  C.  W. 

Timm.     Ger.  Pat.  259,480,  Nov.  24,  1911. 

The  materials  are  moistened  with  water  and  formed  into 
small  lumps,  the  larger  of  which  are  charged  directly  into 
the  furnace,  whilst  the  smaller  are  moistened  with  a  further 
quantity  of  water,  with  or  without  the  addition  of  fresh 
raw  material,  and  again  formed  into  lumps.  Also,  of 
the  portion  charged  into  the  furnace,  any  lumps  too  large 
to  be  properly  burnt  are  separated,  mixed  with  fresh  raw 
material  and  water,  and  formed  into  a  mass  of  small  lumps, 
which  is  separated  into  finer  and  coarser  portions,  as  des- 
cribed above. — A.  S. 

Tar  oils  ;  Process  for  improving  the  antiseptic,  insecticidal, 

and  fungicidal  properties  of ,  for  use  in  preserving 

wood.     Chem.    Fabr.    Florsheim    Dr.    H.    Noerdlin<*er. 
Ger.  Pat.  259,665,  Sept.  28,  1911. 

Hydroxyl  derivatives  of  the  naphthalene  or  anthracene 
series  are  dissolved  in  coal-tar  or  wood-tar  oils  :  the  lower 
phenols  may  be  removed  from  the  tar  oils  before  or  after 
adding  the  higher  phenols ;  for  example,  the  higher 
phenols  may  be  added  in  the  form  of  solutions  of  their 
alkali  salts,  and  the  salts  of  the  lower  phenols  thus  formed 
are  removed  bv  washing. — T.  F.  B. 


Artificial  stones;    Process  for    making 


-.  Naamlooze 
Vennotschap  Handel  Maatschappy  de  Bas  &  Co.  Fr. 
Pat.  451,211,  Nov.  30,  1912.  Under  Int.  Conv.,  Dec.  23, 
1911. 

See  Eng.  Pat.  27,632  of  1912  ;    preceding.— T.  F.  B. 


Concrete ;     Process   for    rendering 


impermeable    to 


liquids.  Nederlandsche  Betonijzerbouw,  and  J.  Mijs 
Fr.  Pat.  452,185,  Dec.  19,  1912.  Under  Int.  Conv., 
July  4,  1912. 

See  Eng.  Pat.  16,157  of  1912  ;  this  J.,  1912,  878.— T.  F.  B. 


X.— METALS;    METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 

Oxygen;    Determination  of in  iron  and  steel.     J.  A. 

Pickard.     Carnegie     Scholarship     Report.     Iron     and 
Steel  Inst.,  May,  1913,  70—85. 

About  20  grms.  of  steel  contained  in  a  nickel  boat,  are 
heated  in  a  silica  tube  in  an  atmosphere  of  hydrogen 
free  from  oxygen  and  moisture,  and  the  water  formed 
is  absorbed  by  phosphorus  pentoxide  contained  in  a 
small  glass  boat  placed  near  the  mouth  of  the  tube. 
which  is  closed  at  the  end  where  the  steel  is  heated. 
The  steel  should  be  in  turnings  of  0-2  mm.  thick- 
ness or  less,  and  is  heated  to  1000°  C.  by  an  electric 
furnace  which  slides  over  the  closed  end  of  the  tube 
but  does  not  extend  to  the  part  in  which  the  phosphorus 
pentoxide  boat  is  placed.  The  tube  is  connected  with  the 
hydrogen  supply  and  with  a  Fleuss  pump,  by  means  of  a 
glass  tube  extension  to  which  a  glass  T-piece  is  attached. 
A  blank  test  is  first  made,  using  an  unweighed  boat  of 
phosphorus  pentoxide  placed  in  the  cold  end  of  the  tube. 
When  the  tube  has  cooled,  the  -ample  is  weighed  into  the 
nickel  boat,  which  is  then  replaced  in  the  tube  near  the 
closed  end.  and  an  unweighed  boat  of  phosphorus  pentoxide 
is  placed  near  t  lie  open  end.  The  tube  is  then  exhausted 
and  allowed  to  remain  so  for  a  minute  or  two.  Bydrogen 
is  next  admitted  up  to  atmospheric  pressure,  and  a  weighed 

boat  of   phosphorus    pentoxide  substituted   for   the   other. 

A   small   correction   amounting  to    1    or   2    mgrms.    has 

alwavs  to  he  made  for  the  moisture  ab-orl>ed  by  the 
phosphorus  pentoxide  from  the  air  which  enters  the  tube 
during  changing.     The  air  is  then  replaced  by  bydrogen 
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by  -.  riv   exhausting   ami    idling   with   hydrogen 

two  or  three  times,  finally  the  tube  is  filled  with  hydrogen 
at  about  two-thirds  atmospheric  pressure,  and  heal 
applied  by  moving  the  electric  furnace,  already  heated 
to  1000  C  .  over  the  end  of  the  tube.  Seating  is  con- 
tinued for  three-quarters  of  an  hour,  after  which  the  tube 

lowed  to  cool,  hydrogen  is  admitted  up  to  atmospheric 
pressure,  and  the  phosphorus  pentozide  boat  is  removed 
and    weighed.     Tests    made    to    ascertain    the    reducing 

m  of  hydrogen  on  various  oxides  under  the  conditions 
of  test  showed  that  (1)  carbon  dioxide  is  completely 
reduced  when  its  volume  is  less  than  2  per  cent,  of  the 
volume  of  hydrogen  :  (2)  ferrie  oxide  is  completely  reduced; 

manganese  peroxide  is  only  reduced  to  manganous 

:>■ :    (4)  ladle  -lag  is  unreduced. — T.  St. 

../i    alloys.     Separation    <>j    graphite   from 


<;.  Charpy  and  A.  Cornu.     Comptes  rend.,  1913,  156, 
1616— H    - 

Silicon   in  steel-,   a-   in    pig-iron,   tends   to  facilitate  the 

iration   of  the  carbon   as   graphite  when  the  alloy  is 

heated   to  a  suitable   temperature.     The   phenomenon  in 

Is,  however,  is  complicated  by  the  fact  that  the  total 

carbon   may   be  lower  than  the   maximum  quantity  that 

the  steel  i-  capable  of  dissolving  at  a  high  temperature. 

The  separation  of  graphite  in  this  way  from   a  steel  is 

therefore    observable    through    a    range    of    temperature 

rising    from    T.    the    temperature    at    which    separation 

bean*,  and  which  is   lower   as   the    percentage   of  silicon 

_'her.  to  T'.  at  which  the  solubility  of  graphite  in  steel 

mds  to  the  total  carbon   present,   and  which  is 

higher  as  the  percentage  not  only  of  carbon,  but  al-o  of 

silicon,    is    higher.     In    steels    low    in    both    carbon    and 

silicon.   T'  may  be  below  T,  and  then  no  separation  of 

graphite  occurs. — J.  T.  I). 

.1    -t'irli/  of  Uu  constitution  of  carbon-molybdenum 

.     T.     Swindon.     Carnegie     Scholarship     Report, 

Iron  and  Steel  \n-\..  May.  1913,  100—168. 

A  imn  of  Is  steels  containing  per  cent.  C  up  to  1-36 
and  Mo  up  to  8  wa-  examined.  Recalesccnce  curves  are 
n.  With  increasing  Mo  the  electrical  resistivity  of  the 
anm-al>- 1  steels  was  slightly  increased  in  the  0-2,  unaffected 
in  th<-  <>-4.">,  and  decreased  in' the  0-9  and  1-20,  per  cent. 
-  :  the  resistivity  of  the  quenched  samples 
indicated  that  a;  BOO  C.  carbon  existed  in  solution  and 
molybdenum  not.  but,  of  the  latter,  at  1200°  C. 
a  considerable  proportion  was  present  in  solid 
solution.  When  the  carbon  content  remained  constant 
the  Brinell  hardness  of  the  steels  was  not  increased  by 
molyMenum  whether  the  -ample-  were  annealed  or 
quenched  from  sun  i  _  but  the  hardness  of  samples 
quenched  from  1200  C.  increased  with  the  molybdenum 
content.  A  tabulated  statement  is  appended  showing 
the  results  obtained  in  the  mechanical  testing  of  a  series 
rotaining  from  0-5  to  1  per  (cut.  Mo  with 
and    without    Ni,  Or,  V.  — W.  EL  P.  P. 


niton    ',<  - 


.    .1.  N.  Friend.  Carnegie 
icbolarshrp  Report,  Iron  and  Steel   Vast.,  May,    1913, 
1- 

■  d  with  various  liquid  vehicles  and  paints, 
were  expo-ed  to  the  action  of  air  and  water  respectively, 

for  9  to   I"  months.    The  re  nh-   showed  that  (1)  the 

surface  of  a  paint  film  i-  not  alway-  a  true  indication  of  the 

•,t  of  corrosion  ;  12)  a  little  paraffin  wax  in  the  paint 
reduces  corro-ion  iii  air,  but  appeal  ■  t  corrosion 

in  water;  (3)  fine  pigment  (rouge)  is  more  protective 
thar.  but  good  commercial  grades  are  finely  enough 

.nd    for   all    practical    purpo-c  ;     ft)   double   coats    of 

paint  may  I*-  !<•--  protective  than  single  coatl  ;    '•"»)  slightly 

■  quite  dry  when  painted,  are  less  liable  to 

corrode  than  plates  freed  from  rust  before  painting.     T.St. 

r  and  gold;    Tht  rul<  of  certain  metallic  minerals  in 

precipitating .     C.  Calmer  and  V.   8.  Bastin.     Ti 

'      Mm.    Bug.,    1913,    H43-  N.-.7. 

■-   of  different   mlnerali    u<  re   impended   in 
dilute   aqueow    solul  I    sihref   sulphate    and    gold 


chloride  respectively,  and  the  progress  of  the  reactions 
observed.  Certain  sulphides,  arsenides,  and  sulpharsenides 
of  copper,  nickel  and  cobalt  precipitate  metallic  silver 
from  dilute  aqueous  solution.  Results  obtained  with 
nicoolite  and  chalcocite  indicated  that  the  essential 
chemical  changes  in  reactions  of  this  type  are  due  to 
oxidation  through  the  hydrolytic  action  of  water. 
Most  of  the  minerals  found  to  be  very  active  preeipi- 
tants  of  silver  were  also  found  to  act  similarly  with 
gold,  and  other  minerals  such  as  galena,  pyrite,  stibnite, 
and  millerite,  precipitate  gold,  but  not  silver. — T.  St. 

Silver;      Precipitation     of by     aluminium.      R.      M. 

Hamilton.     Eng.   and  Min.   J.,    1913,  95,  935—939. 

At  the  Nipissing  mine,  Cobalt,  Ontario,  aluminium  in 
the  form  of  powder  and  in  a  solution  kept  alkaline  with 
caustic  soda,  is  now  used  instead  of  zinc  to  precipitate 
silver  from  cyanide  solutions.  It  does  not  foul  the  solution 
like  zinc,  is  not  affected  by  the  presence  of  arsenic,  is  twice 
as  effective,  and  as  it  forms  no  cyanide,  loss  from 
this  cause  is  avoided.  The  apparatus  is  in  principle  the 
same  as  for  zinc-precipitation  ;  but  the  first  precipitating 
tank  proper  is  provided  with  mechanical  stirring 
appliances  to  keep  the  precipitate  in  suspension,  which 
with  the  solution  passes  out  through  a  pipe  to  a  second  tank 
and  is  finally  filter-pressed,  the  solution  being  tested  with 
sodium  sulphide  ;  the  aluminium  is  added  till  the  silver 
reaction  just  disappears.  With  aluminium  dust  at 
35 — 39  cents  (Is.  5|d. — Is.  7£d.)  per  lb.,  caustic  soda 
at  2\  cents  (1-lcl. ),  and  zinc -dust  at  7  cents  (3|d.),  the 
cost  of  treating  a  ton  of  the  same  ore  is,  with  zinc  14 
cents  (7d.),  with  aluminium  18-5  cents  (9Jd.);  but  the 
saving  in  cyanide  and  in  the  working  up  of  the  precipitate 
more  than  compensate  for  this  extra  cost. — J.  T.  D. 


Manganese-silver ;      The      system  ■ 


G.      Anivaut. 
Comptes  rend.,  1913,  156,  1539—1541. 

Thermal  analysis,  microscopic  examination,  electro- 
motive forces  and  attack  by  acids,  all  lead  to  the  con- 
clusion that  manganese  and  silver  form  the  compound 
MnAgj  (m.pt.  980°  C).  This  is  contrary  to  the  observa- 
tions of  Hindrichs  (this  J.,  1908,  1066).  The  compound 
gives  a  continuous  series  of  solid  solutions  with  silver, 
and  the  limit  of  its  miscibility  in  the  liquid  state  with 
manganese  occurs  in  an  alloy  containing  about  30  per 
cent.  Mn.— W.  H.  P. 

Ferriles ;     Notes    on    the   formation    of in    roasting 

blende.     G.  S.  Brooks.     Trans.  Amer.  Inst.  Min.  Eng., 
1913,  829—842. 

During  the  roasting  of  blende  containing  iron,  zinc 
fcrrites  of  varying  composition  are  formed,  ranging  in 
works-products  from  a  normal  ferrite,  (ZnO.Fe^Og),  to 
an  extremely  basic  one.  Interaction  may  occur  between 
grains  of  zinc  sulphate  and  ferric  oxide,  or  between  the 
two  oxides,  and  a  third  method  of  formation  is  by  the 
oxidation  of  the  zinc-iron  matte  produced  by  overheating. 
The  presence  of  zinc  ferrite  interferes  with  the  success 
of  such  processes  as  leaching  and  magnetic  separation. 
Its  formation  may  be  checked  by  reducing  the  contact 
surfaces  and  by  suitably  controlling  the  rabbling.  Highly 
oxidising  atmospheres,  favouring  quicker  roasting  and 
lower  temperatures,  lessen  the  tendency  to  formation  if 
fcrrites,  which  occurs  in  practice  somewhat  below  1000°  C. 
Where  iron  and  zinc  occur  together  in  molecular  con- 
tact, as  in  inarinatite,  a  high  proportion  of  ferrite  is 
formed    under    all    conditions    of   commercial    roasting. 

— T.  St. 

Lead;    I)<  l<  rmi  nation  of  tin  surface  tension  of  molten 


against  molten  mixtures  <>f  lead  chloridi  and  potassium 
chloride,  .1  contribution  to  th<  theory  of  the  formation  of 
,n<i<it  mist.  Et.  I. ok  n/  and  A.  Liebmann.  Z.  physik. 
Cham.,  1913,  83,  459—480. 

Tii  k  author-  have  determined  by  the  capillary  tube  method 
the  surface  tin-ion  of  molten  lead  againsl  its  molten 
chloride  and  Me    influence  of  the  addition  of  potassium 

chloride  thereon.  It  had  heeii  suggested  previously  (this 
.1..    1!»07,   1016)  that  the  action   of  potassium   chloride  IB 
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preventing  the  formation  of  metal  mist  during  the  electro- 
lysis of  fused  lead  chloride,  was  due  to  its  effect  on  the 
surface  tension  of  the  lead,  and  the  experimental  results 
now  obtained  show  that  potassium  chloride  has  such  an 
effect,  the  surface  tension  of  the  fused  lead  against  fused 
lead  chloride  increasing  with  increasing  additions  of 
potassium  chloride  to  the  latter. — A.  S. 


Calcium  alloys  and  calcium  ;    Electrolytic  preparation  of 

.     W.  Moldenhauer  and  J.  Andersen.     Z.  Elektro- 

chem.,  1913,  19,  444—447. 

Matthiessen  in  1855  (Annalen,  93,  277)  found  that  when 
fused  mixtures  of  calcium  chloride  and  alkali  chlorides  were 
electrolysed,  only  the  alkali  metal,  with  a  trace  of  calcium, 
was  deposited.  These  results  were  confirmed  by  Ruff 
and  Plato  (this  J.,  1902,  1458),  but  the  authors  have  suc- 
ceeded in  obtaining  metallic  calcium  and  alloys  of  calcium 
with  zinc  and  lead,  almost  free  from  potassium,  by  electro- 
lysing mixtures  of  potassium  chloride  and  calcium  chloride. 
These  two  salts  appear  to  form  a  double  compound, 
KCl.CaCL,  m.  pt.  about  740°  C,  and  two  eutectics  both 
melting  at  about  630°  CL,  and  containing  respectively 
85  and  40  per  cent.  CaCl2.  The  calcium  alloys  were 
prepared  by  using  molten  zinc  or  lead  as  cathode  in  an  iron 
crucible,  the  outer  wall  of  which  was  cooled  so  that  an 
insulating  layer  of  the  solidified  electrolyte  formed  on  its 
inner  surface.  Using  the  mixture  containing  85  per  cent. 
CaCL,  zinc  alloys  containing  8-5  and  10-5  per  cent.  Ca  and 
quite  free  from  potassium  were  obtained  with  a  current 
density  of  4  amp.  p?r  sq.  cm.,  and  an  E.M.F.  of  24  volts 
(current  yield,  50—57  per  cent.).  Using  an  electrolyte 
containing  60  per  cent.  CaCl2  (m.  pt.  740°  C),  a  zinc  alloy 
containing  66-98  per  cent.  Ca  and  0-12  per  cent.  K  overlying 
an  alloy  containing  13  per  cent.  Ca  and  0-09  per  cent.  K 
was  obtained,  the  current  yield  being  25  per  cent.  In 
similar  experiments  with  a  lead  cathode,  alloys  containing 
5-8,  10-2,  3-4,  and  81-9  per  cent.  Ca  and  only  small  pro- 
portions of  potassium  were  obtained.  In  the  preparation 
of  metallic  calcium,  an  iron  rod  which  could  be  gradually 
raised,  was  used  as  cathode,  as  described  by  Rathenau 
(compare  also  Goodwin,  this  J.,  1905,  1179).  With  an 
electrolyte  containing  85  per  cent.  CaCL  and  a  current 
density  of  60 — 110  amperes  per  sq.  cm.,  rods  of  from  9  to 
18  mm.  diam.  were  obtained  which,  apart  from  the  small 
quantity  of  included  electrolyte,  contained  Ca  96-09 — 
98- 18,  K  0-00—0-14,  Fe  0-30—0-40,  and  Si  0-40—0-70  per 
cent.  The  current  yield  varied  from  65  to  over  90  per 
cent.,  average  75  per  cent.  The  proportion  of  potassium 
chloride  in  the  electrolyte  could  be  increased  to  about 
25  per  cent.,  but  above  this  it  was  no  longer  possible  to 
obtain  calcium  in  the  rod  form. — A.  S. 


Beryllium     [Glucinum]  ;      Metallic .     F.   Fichter  and 

K.  Jablczvnski.     Ber.,  1913,  46,  1604—1611.     (See  also 
Bleyer,  this  J.,  1913,  600.) 

The  metal  was  obtained  by  the  electrolysis  of  a  fused 
mixture  of  the  fluorides  of  beryllium  and  sodium 
(2  mols.  :  1  mol.).  The  product  was  purified  from  adherent 
oxides  by  centrifuging  the  fine  powder  in  a  mixture  of 
ethylene  bromide  and  alcohol  of  sp.  gr.  1-95.  It  was  then 
compressed  into  cylinders  and  fused.  The  metal  after 
fusion  has  a  sp.  gr.  of  1-842,  melts  at  1280°  C,  and  does  not 
volatilise  at  1900°  C.  Its  electric  conductivity  at  20°  ('.  is 
5-41  x  104  reciprocal  microhms  per  cm.  cube,  and  its  hard- 
ness 6 — 7  on  Mohs'  scale.  Its  apparent  inertness  towards 
water  is  due  to  a  film  of  oxide. — J.  T.  D. 


Palladium  :      Behaviour     of    hydrogen     towards 


Gutbier,  H.  Gebharclt,  and  B.  Ottenstein.     Ber.,  1913, 
46,   1453—1457. 

When  spongy   palladium   was   exposed  to  hydrogen   at 

temperatures  from  — 50°  C.  upward*,  the  amount  of 
occluded  gas  steadily  decreased  from  — 50°  C.  (917 
volumes  to  1  of  palladium)  to  a  minimum  at  20°  0.  (661  :  1) 
then  slowly  rose  to  105°  C.  (754:  1).  The  hydrogenired 
palladium  was  pyrophoric. — J.  T.  D. 


Canadian  ore-dressing  and  metallurgical  laboratory.     Mining 
World,  Chicago,  May  31,  1913.    [T.R.] 

The  Mines  Branch  of  the  Canadian  Department  of  Mines 
has  installed  at  Ottawa  a  modern  well-equipped  laboratory 
for  purposes  of  experimental  concentration  and  metallurgi- 
cal tests  with  Canadian  ores  and  minerals.  The  installa- 
tion of  an  experimental  roasting  and  sintering  plant 
will  be  undertaken  some  time  during  the  year.  The 
plant  will  be  operated  free  of  all  charges,  including  assays 
necessary  for  test  purposes,  on  Canadian  ores,  under  the 
following  conditions  : — 

(a)  Samples  must  be  bagged  and  delivered  to  the 
plant  free  of  all  transportation  and  unloading  charges. 

(6)  For  small  scale  tests,  not  less  than  200  lbs.  will  be 
accepted.  For  large  scale  tests,  not  less  than  5  tons  will 
be  accepted. 

((•)  All  testing  products  are  to  become  the  property 
of  the  Mines  Branch,  unless  otherwise  arranged  before 
commencement  of  tests. 

(d)  Reports  of  tests  will  be  incorporated  in  the  publica- 
tions of  the  Mines  Branch,  but  single  copies  will  be  given 
to  owners  of  samples  when  their  tests  are  completed. 

Under  ordinary  conditions  tests  will  be  made  by  the 
Mines  Branch  officials,  but  arrangements  may  be  made 
whereby  engineers  or  other  competent  persons  may 
supervise  their  own  experiments. 

It  is  expected  that  the  plant  will  be  ready  for  operation 
by  the  first  week  in  July,  1913. 

Cobalt,  nickel,  and  arsenic  from  Canada.     Board  of  Trade 
Journal.     June  12,  1913.     [T.R.] 

A  smelting  company  in  Ontario  seeks  a  market  for 
cobalt  oxides,  nickel  oxides,  and  grey  arcenic,  and  a'ks 
to  be  placed  in  correspondence  with  buyers  in  the  United 
Kingdom  of  these  products.  Apply  to  the  Canadian 
Government  City  Trade  Branch,  73,  Basinghall  Street, 
London,  E.C. 

Reduction  of  certain  volatile  halogen  compounds  by  powdered 
potassium.     Vournasos.     See  VII. 

Influence  of  addition  of  colloids  on  the  cathodic  and  anodic 
processes  in  the  electrolysis  of  metallic  salt  solutions  (had 
and  zinc).     Marc.     See  XI. 


Patents. 

Iron   and   steel   electrodes   and  other  articles  ;     Means  for 

obtaining    a    protective    layer    on .     A.    E.    Gibbs, 

Wyandotte,  Mich.,  U.S.A.      Eng.  Pat.  15,852,  Julv  6, 
1912. 

A  layer  of  magnetic  oxide  is  formed  upon  the  articles  by 
heating  them  in  a  furnace  fired  with  hydrogen,  insufficient 
air  being  employed  for  the  complete  combustion  oLthe 
latter  ;  the  excess  of  hydrogen  is  regulated  to  bring  the 
temperature  of  the  reaction  between  the  limits  of  600°  and 
1 100°  C— W.  E.  F.  P. 


Sheet  iron  pipe  for  subterranean  uses.  C.  A.  Allison, 
London.  From  International  Metal  Products  Co., 
Newark,  N.J.,  U.S.A.     Eng.  Pat.  691,  .Fan.  9,   1913. 

A  SEAMED  pipe,  cireumferentially  corrugated,  and  formed 
of  sheet  iron  containing  not  less  than  99-60  per  cent.  Fe. 

— W.  K.  F.  P. 


It.     A. 


Alloys    [ferrosilicon]  ;      Process    «f    making 

Hadfield,  Sheffield.     U.S.  Pat.  1,061,373,  May  13,  1913. 

Fkkkosii  ii  OS  (60  per  cent.  Si)  is  heated  to  redness  in  a 
ladle,  and  pure  iron  in  a  molten  condition  is  then  added. 
The  ferrosilicon  melte  and  disseminates  itself  rapidly  and 
effectively  through  the  ntass.  .lust  before  pouring,  ii"t 
more  than  1  per  cent,  of  aluminium  is  added,  and  the 
mixture  is  then  cast  into  ingote.  The  fentnilicon  thus 
obtained  is  characterised  by  low  hysteresis,  bigfa  magi 
permeability  and  electric  resistance. — T.  Si 


- 
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ingots  :   Process  of  making  dense .     H.  \Y.  Lash, 

Assignor  to  The  Liquid  Forged  Steel  Vo  ,  Cleveland, 
Ohio.     U.S.  Pat.  1,061,760,  May  L3,  1  «>l :>. 

The  ingot  is  oast  in  a  mould  having  the  wide  end  upper- 
moat,  and  as  it  solidities,  it  is  subjected  to  a  succession  of 
impacts  applied  vertically. — T.  St. 


[for 
Fr. 


[Iron-boron.    </•:.]    Alloy*  :     New   applications   of 

apparatus  resistant  to  chlorine].     A.   J.   B.   Jouve. 
I'.it.  451.903.  Feb.  23,   1912. 

Tut:  u-e  of  borides  or  alloys  of  boron  (whether  of  definite 
composition  or  not)  is  claimed  for  the  construction  of 
apparatus  resistant  to  the  action  of  chlorine — particularly 
of  that  employed  in  the  electrolysis  of  solutions  of  alkali 
chlorides.— W.  E.  F.  P. 

[Iron  and  steel.]   Metals  ;    Process  and  apparatus  for  the 

electrical    cementation    of .     A.    Fauchon-Villeplee. 

Fr.   Fat.  452.214.  Mar.  2,   1912. 

The  metal  is  embedded  in  the  cementing  material  in  a 
closed  chamber  of  refractory  material  provided  internally 
with  end-plates  to  which  the  leads  of  a  transformer  are 
connected  and  between  which  a  low-tension  alternating 
current  is  caused  to  pass. — W.  E.  F.  P. 

(oh  :   Extraction  of  fine  or -from  their  ores. 

K.   i  .   R.  Marks,  London.     From  T.  Dobbie,  Selukwe, 
-    Rhodesia.     Eng.  Pat.  11,244,  May  11,  1912. 

Tb  a  mixture  of  the  ore  with  a  strongly  alkaline  cyanide 
solution,  'luring  or  after  crushing,  chlorine  or  bromine  is 
added  with  the  object  of  producing  chloro-  or  bromo- 
oyankk  in  the  presence  of  the  precious  metals  and  thus 
facilitating  the  solution  of  the  latter.  The  solution 
obtained  is  agitated  with  zinc  dust  containing  a  small 
percentage  of  freshly  prepared  silver  carbonate. 

— W.  E.  F.  P. 

Tin  ,   Extraction  of ,  from  ores  or  slags.     W.  E.  Gibbs, 

Birkenhead.     Eng.   Pats.    11,643,  -May   1(3,  and  26,364, 
(Tor.   16,  1912. 

The  ore,  fused  with  soda  or  other  flux,  or  the  molten  slag, 
is  electrolysed  between  an  anode  of  carbon  or  suitable 
metal  and  a  cathode  of  liquid  tin. — W.  E.  F.  P. 


Fur  i  ,il,  ining  or  roasting 


-.     M.  Prager,  Berlin. 
Bug.  Pat.   14,464,  June  20,  1912. 

I  i  mechanical  calcining  furnace  the  vertical  shaft  is 
divided  into  a  number  of  separate  channels  for  the  cooling 

it,  corresponding  to  the  number  of  agitating  arms. 
Stopper-like  projections  on  the  arms  fit  into  reoesses  in  the 
agitator   shaft    and    carry    partitions    which    divide    the 

Has  into  upper  and  lower  compartments.  The 
cooling  agent  passes  from  one  compartment  to  the  other 
by  way  of  the  hollow  arm.  The  arms  are  fixed  by  means  of 
keys,  actuated  by  vertical  rods  attached  to  them,  the 
key-  engaging  in  slots  in  extensions  on  the  arms. — T.  St. 

Kiln    or  furnace    employed  for   calcining   or    roasting   ore, 
lin  Of  olhir  material.      A.    L.    I>ie;h,  Scunthorpe, 

Lincoln.      Eng.  Pat.  17,724,  July  31,  1912. 

from  a  blast-furnace  or  other  source  is  burnt   in  the 

kiln  at  a  numb'  r  of  burners  irhich  penetrate  the  wall  of 

the  kiln,  the  necessary  air  being  admitted  at  the  discha 

openings.     The  burners  are  fed  from  an  annular  gas  main 

rcling  the  kiln,  the  ga-  being  forced  into  the  main  by 

f  a  motor-driven  fan.     (Reference  is  directed  to 

657  of  1871,  1865  of  1881,  and  18,291  of  1889.) 

— T.  St. 

'  apparatus  in  blastfurnace*      Devia  for  ulili  ing 

du  heat  of  the .    J.  Pregardien,  Cdln  Linden* 

thai,  Germany.  169    J  HL    15     1913. 

d   whie),  he   bla  • 

and    the    combustion    air,    respectively!    are    arranged 
.   in    parallel,  in   tie-  two   branches    of   the 
•non    exhaust    channel   for   the  Cowper  combustion 

I   ehannel  Ixiri^'  divided  by  a  longitudinal 


wall :  and  in  which  the  supply  and  exhaust  chambers 
for  the  heating  pipes  of  both  groups  of  regenerators 
are  formed  in  one  piece  and  divided  by  a  partition 
wall  similar  to  that  of  the  exhaust  channel. — W.  E.  F.  P. 

Metallurgical  apparatus  [furnace].     W.  Bryant,  Massillon, 
Ohio.     U.S.   Pat,   1,061,446,  May  13,  1913. 

The  furnace  is  composed  of  a  mixing  chamber  above,  a 
refining  chamber  below,  and  an  intervening  smelting 
chamber.  An  air  tube  opens  into  the  upper  chamber,  and 
an  outlet  flue  leads  from  the  lower  chamber.  The  wall 
of  the  smelting  chamber  is  tapered  from  a  larger  upper  end 
to  a  smaller  middle  portion,  and  contains  a  series  of  spaced 
radial  ribs,  which  form  channels  affording  communication 
between  the  upper  and  lower  chambers.  The  edges  of  the 
lower  portions  of  the  ribs  are  bevelled  to  form  a  bosh. 

— T.  St. 


Furnace ;    Gas-fired  ■ 


■  for  the  fusion  of  metals.  I; 
Rousseau.  Second  Addition,  dated  Dec.  12,  1912,  to 
Fr.  Pat.  404,287,  June  22,  1909  (see  Eng.  Pat.  27,600 
of  1909;  this  J.,  1910,  1255). 

The  furnace  is  provided  at  the  top  with  an  extension  in 
the  form  of  a  cylindrical  chamber  communicating  with, 
and  jointed  to,  the  crucible  chamber.  The  extension  is 
provided  with  charging  doors,  and,  at  its  upper  end,  is 
connected  with  the  chimney  by  means  of  a  side  pipe  a 
portion  of  which  is  removable  so  that  the  furnace  may  be 
free  to  move  during  the  pouring  of  the  charge. — W.  E.  F.  P. 

Furnace;     Siemens- Martin ,    for    the    treatment    of 

materials  containing  iron  or  iron  oxides  and  volatile 
metals  with  the  object  of  extracting  the  latter  and  the  iron 
at  the  same  time.  K.  Albert.  Fr.  Pat.  451,797,  Dec.  11, 
1912. 

To  the  usual  Siemens  chambers  are  added  easily  accessible 
channels  or  chambers  through  which  the  gaseous  products 
pass  during  the  volatilisation  stage  of  the  ore  treatment  ; 
provision  is  also  made  whereby,  during  this  period,  the 
gases  pass  through  an  "  air  "  and  not  through  a  "  gas  " 
regenerator.  After  the  expulsion  of  the  volatile  consti- 
tuents, the  furnace  is  operated  in  the  usual  manner 
for  the  production  of  metallic  iron  from  the  residual  ore. 

— W.  E.  F.  P. 

[Copper -melting]  Furnace.  D.  W.  Blair,  Assignor  to 
Metallurgical  Research  Co.,  New  York.  U.S.  Pat. 
1,061,964,  May  13,  1913. 

Copper  is  melted  in  a  vertical  rectangular  furnace  provided 
with  a  laterally  projecting  combustion  chamber  into  which 
a  burner  projects.  The  molten  copper  is  run  off  by  means 
of  a  gutter,  at  right  angles  to  the  length  of  the  burner,  into 
a  long,  low,  narrow,  horizontal  furnace,  which  is  also 
provided  with  a  laterally  projecting  combustion  chamber. 
By  this  arrangement  the  heating  medium  of  each  furnace 
is  substantially  prevented  from  contaminating  the  atmos* 
phere  of  the  other  furnace. — T.  St. 


Copper ;     Process   for    tempering 


-.  W.  H.  White, 
Assignor  to  W.  B.  White,  Hazleton,  Pa.,  and  J.  M.  and 
M.  Schappert,  Dorranceton,  Pa.  U.S.  Pat.  1,062,067, 
May  2<i.  1913. 

Tiik  copper  i   heated  to  a  high  temperature,  ami  immersed 

until  it  blows''  in  a  bath  containing  lime  water  and  B 
cleansing  ingredient  of  a  vegetable  nature,  ft  is  then 
withdrawn,   placed  nn  a  hard  surface,  and  struck  a  hard 

blow  with  anoth  r  hard  surface,  the  upper  surface  being 
permitted  to  remain  on  the  piece  of  copper  until  the  Lett"  r 
t urn    from  red  boa  golden  tint.     Both  surfaces  are  prefei 

ably  iron,  steel,  or  stone  plates. — T.  St. 

Electrolytes f oi  ust  in  electro  metallurgy.  N.  H.  M.  Dekker, 

Pari  .     Eng.  Pat.  17,836,  Aug.  1,  1912. 
The  electrolyte  con  i  I   ofa  salt  of  the  metal  to  be  deposited, 

olved    exclusively    in    its    water    of    crystallisation    by 

heating,  and  water  is  added  from  tune  to  time  in  such 
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quantities  as  are  necessary  to  replace  that  lost  by  evapora- 
tion. The  electrolyte  may  in  addition  comprise  one  or 
more  salts  which  can  be  electrolysed  in  the  presence  of 
water,  but  which  do  not  give  a  metallic  deposit. — B.  N. 

Ores  :   Agitator  for  use  in  the  treatment  of by  solvents 

and  the  like.     J.   Van  Nostrand  Dorr,   Denver,   Colo., 
U.S.A.     Eng.  Pat.  21,944,  Sept.  26,  1912. 

The  apparatus  consists  of  a  flat-bottomed  cylindrical 
vessel  with  a  hollow  central  rotating  shaft  provided  with 
radial  arms  fitted  with  scrapers.  The  heavier  particles 
of  the  pulp  sink  to  the  bottom  and  are  slowly  moved  by 
the  scrapers  to  the  bottom  of  the  hollow  shaft,  up  which 
they  are  raised  by  means  of  compressed  air,  so  as  to  over- 
flow into  a  launder,  whence  they  are  again  delivered  into 
the  tank.  The  discharge  opening  is  surrounded  by  an 
adjustable  baffle-plate  whereby  the  density  of  the  pulp 
discharged  from  the  tank  can  be  regulated. — T.  St. 

Ores,  minerals  and  the  like  ;  Apparatus  for  washing,  grading 

and  concentrating .  G.   Michel,   Paris.     Eng.    Pat. 

29,617,    Dec.    23,    1912.  Under  Int.    Conv.,    Dec.    26, 
1911. 

A  hydraulic  apparatus  consisting  of  a  vertical,  cylindrical 
tank  provided  near  the  bottom  with  an  inverted,  conical, 
perforated  screen  and  at  the  top  with  an  annular  discharge 
trough,  and  fed  by  means  of  a  hopper  or  spout  connected 
with  a  central  tube  from  which  the  ore  is  supplied  in  a 
regulable  manner  to  the  outer  edge  of  the  conical  screen. 
Below  the  screen  is  a  receiver  for  the  washed  particles  and 
at  the  top  a  float  cistern  for  supplying  water  to  the  tank,  in 
which  a  constant  level  is  maintained. — W.  E.  F.  P. 

Ore  concentration.  Minerals  Separation,  Ltd.  Fr.  Pat. 
452,299,  Dec.  23,  1912.  Under  Int.  Conv.,  June  18, 
1912. 

A  troth-flotation  process  in  which  the  water  is  agitated 
with  a  small  quantity  of  an  essential  oil,  amyl  acetate  or 
cresol,  before  the  addition  of  the  ore,  mineral  frothing 
agent  and  acid.  The  same  water  is  used,  with  the  addition 
of  mineral  frothing  agent  only,  for  the  treatment  of 
subsequent  charges  of  ore. — W.  E.  F.  P. 

Crushed-ore   products;    Separation   of  liquids  from . 

W.  A.  Caldecott.  Johannesburg,  Transvaal.     U.S.  Pat. 
1,061,660,  May  13,  1913. 

The  pulp,  containing  sands  and  slimes,  is  subjected  con- 
tinuously to  a  settling  and  decanting  operation  so  as  to 
separate  the  slimes  and  the  bulk  of  the  water  from  the 
sands.  The  sands  are  continuously  discharged,  and 
afterwards  subjected  to  vacuum  filtration  to  remove  any 
liquid  still  admixed  with  them. — T.  St. 

Ore  smelting  and  refining  apparatus.  E.  Fink,  Milwaukee, 
Wis.,  Assignor  to  Fink  Smelters  Co.,  Chicago,  111.  U.S. 
Pat.  1,061,279,  May  13,  1913. 

Ore  is  fed  into  a  rotary  heating  barrel  at  one  end,  and  is 
discharged  at  the  other  into  a  rotary  smelting  barrel,  the 
opening  in  the  latter  being  at  the  centre  of  one  of  the  end 
walls.  A  flue  connects  the  opening  in  the  smelting  barrel 
with  the  opening  at  the  ore-discharge  end  of  the  heating 
barrel.  Fuel  and  air  supply  pipes  also  pass  into  the  open- 
ing of  the  smelting  barrel.  The  opening  at  the  ore-entrance 
end  of  the  heating  barrel  communicates  with  a  chimney. 

— T.  St. 

Lead  alloy  for  tapes.  Western  Electric  Co.,  Ltd.,  London. 
From  Western  Electric  Co.,  New  York,  U.S.A.  Eng. 
Pat,  25,090,  Nov.   1,  1912. 

For  winding  electrical  conductors,  tapes  made  of  the  alloy 
given  below  are  more  economical  than  lead  tapes,  as  for 
the  same  strength  the  thickness  may  be  reduced  to  one- 
half,  and  the  width  may  be  increased  by  one-third.  The 
most  suitable  composition  of  the  alloy  and  the  maximum 
and  minimum  permissible  proportions  are :  Pb  95-00 
(96-75— 93-25),  Sb  4-50  (600— 300),  and  Sn  0-50  (0-75— 
0-25)  per  cent.— T.  St 


Electrometallurgical  products  ;  Treating .  Manufac- 
ture of  silicon.  T.  B.  Allen  and  F.  J.  Tone,  Assignors  to 
The  Carborundum  Co.,  Niagara  Fall*,  N.Y.  U.S.  Pats. 
1,061,255  and  1,061,256,  May  13,  1913. 

( 1 )  The  bonding  qualities  of  electrometallurgical  products, 
used  for  abrasive  or  refractory  purposes,  are  improved  by 
removing  the  carbides  and  silicides,  present  as  impurities, 
by  treatment  with  sulphur  under  the  action  of  heat.  (2)  A 
finely-divided  mixture  of  silicious  ore  and  carbonaceous 
material  is  briquetted,  and  the  mixture  charged  into  the 
reaction  zone  of  an  electric  furnace  so  as  to  subject  it  to 
the  direct  heat  of  an  electric  arc.  The  volatile  reduction 
products  carried  by  the  outgoing  gases  permeate  and 
preheat  the  charge. — B.  N. 

Zinc  oxide  and  sinter  ;  Method  of  obtaining from  alloys 

containing  zinc.  H.  M.  Burkey,  Newark,  N.J.,  Assignor 
to  Metallurgical  Co.  of  America,  New  York.  U.S.  Pat. 
1,061,447,  May  13,  1913. 

Waste  brass  turnings  are  mixed  with  fine  coal  and  the 
mixture  ignited  and  blown,  so  that  the  zinc  is  volatilised 
and  oxidised.  A  copper  "  sinter  "  is  left  as  a  residue  and 
the  zinc  oxide  is  recovered. — T.  St. 

Zinc  ;  Process  and  apparatus  for  the  manufacture  of  metallic 

,  and  incidentally  of  zinc  white.    P.  Ferrere.    Fr.  Pat. 

451,680,  Feb.  17,   1912. 

The  ore  is  subjected  to  a  chloridising  or  sulphating  roast 
and  leached  with  water,  the  solution,  after  purification, 
being  treated  with  calcium  bisulphite.  Calcium  sulphate, 
if  present,  having  been  removed  by  filtration,  the  solution 
of  zinc  bisulphite  is  boiled.  The  precipitated  normal 
sulphite  is  subsequently  calcined  for  the  production  of 
zinc  oxide,  the  sulphur  dioxide  evolved  during  this  and  the 
boiling  operation  being  recovered.  Alternatively,  the 
precipitation  of  the  zinc  may  be  effected  by  means  of 
ammonia.  The  reduction  of  the  zinc  oxide  is  effected  by 
carbon  monoxide  in  an  apparatus  comprising  a  series  of 
retorts  from  the  condensers  of  which  the  metal  is  delivered 
into  two  collecting  pipes  arranged  one  along  either  side 
of  the  heating  chamber.  The  various  parts  of  the  apparatus 
are  heated  by  electrical  means  or  by  means  of  special  gas 
burners,  the  latter  being  also  employed,  in  conjunction 
with  air  and  steam,  for  the  production  of  zinc  white  by  the 
combustion  of  zinc  vapour. — W.  E.  F.  P. 

Zinc   retorts  ;    Process  for  the  continuous  removal  of  the 

residues  from  vertical .     A.  Roitzheim  and  W.  Remy. 

Fr.  Pat.  451,806,  Dec.  12,  1912. 

The  lower  end  of  each  cylindrical  retort  is  provided  with 
a  vertical  screw-conveyor  surmounted  by  a  horizontal 
scraper  adapted  to  be  raised  and  lowered  during  rotation 
for  the  purpose  of  detaching  crusts,  etc.,  from  the  sides 
of  the  vessel ;  the  conveyor  is  mounted  upon  a  hollow 
shaft  through  which  that  of  the  scraper  extends. 

— W.  E.  F.  P. 

Alloy.  F.  M.  Becket,  Niagara  Falls,  N.Y.,  Assignor  to 
Electro  Metallurgical  Co.,  New  York.  U.S.  Pat. 
1,062,430,  May  20,  1913. 

The  alloy  contains  manganese  and  titanium  together 
amounting  to  over  50  per  cent.,  and  either  silicon  or  carbon, 
or  both  the  latter.— T.  St. 

Antimony   ores  ;    Process  for   the   treatment   of .     V. 

Lassalle.  Fr.  Pat,  451,905,  Feb.  23,  1912. 
A  mixture  of  ore,  coke  and  flux,  with  or  without  metallic 
iron  according  as  the  ore  is  sulphide  or  oxide,  is  smelted 
in  a  blast-furnace  of  the  type  employed  for  the  reduction 
of  lead  ores,  the  produets  being  metallic  antimony  (re^ulus) 
and  antimony  oxide. — W.  E.  F.  P. 

Armour  plates  for  the  protection  of  ships  and  oth<  r  si,, I 

objects;      Manufacture     of .     P.     Giolitti,      Rome, 

Assignor  to  Soc.  Anon.  Italians.  Gia  Ansaldo  Armstrong 
&  Co.,  Genoa,  Italy.  U.S.  Pat.  1.0(il,!»!»S,  M  .  .  20, 
1913. 

See  Eng.  Pat.  17,935  of  1906  ;  this  J.,  1907,  1012.—  T.F.B. 
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ration  of  substanas  by  the  tot  magnetic  process.  G. 
L'llrioh.  Assignor  to  Fried.  Krupp  Akt.-Ges.  Grusonvrerk, 
Magdeburg,  Germany.     U.S.  Pat.   1,062,522,  .May  20, 

See  Eng.  Tat.  17,459  of  1909  :  this  J..  1910,  1208.— T.F.B. 

Orel  ;    Plant  or  apparatus  for  the  sampling  of .     A.  S. 

Clift,  London.     U.S.   Pat.    1,002,030,  May  27,   1913. 
See  Eng.  Pat.  2410  of  1912  ;    this  J.,  1913,  94.— T.  F.  B. 


Crucible-furnace;     Portable 


-.     M.    Harvey,    Walsall. 
U.S.  Pat,   1,002,970,  May  27,   1913. 

See  Eng.  Pat.  2100  of  1910  ;  this  J.,  1911,  307.— T.  F.  B. 

Tungsten  wires  ;    Process  for  making  drawn .     C.  H. 

Fischer.     Fr.    Pat.    451, 7SS,    Dec.    11,    1912.     Under 
Int.  Conv.,  Dec.  12,  1911. 

See  Eng.  Pat,  9981  of  1912  ;  this  J.,  1913,  540.— T.  F.  B. 

Sulphite  or  sulphocarbonate  slimes  and  ores  ;    Process  for 

treating by  the  flotation  jnocess.     K.  Schick.     Fr. 

Pat.  452,346,  Dec.  24,  1912. 

See  U.S.  Pat,  1,055,495  of  1913  ;  this  J.,  1913,431.— T.F.B. 

Manganese  manure  with  a  base  of  blastfurnace  slag.     Fr. 
Pat.  452,602.     See  XVI. 


XL— ELECTRO-CHEMISTRY. 

Electrolysis   of  ■metallic   salt   solutions   (lead   and   zinc)  ; 
Influence  of  addition  of  colloids  on  the  cathodic  and  anodic 

processes    in    the- .     R.     Marc.     Z.     Elektrochem., 

1913,  19,  431—144. 

The  author  has  examined  the  effect  of  additions  of  gum 
arabic,  gelatin,  gum  tragacanth,  dextrin,  starch  and 
albumin  on  the  electrolytic  deposition  of  lead  and  zinc  from 
different  electrolytes.  The  results  are  described  in  detail 
and  tabulated,  but  cannot  be  generalised,  for  whilst 
colloids  act  favourably  by  diminishing  the  size  of  grain  of 
the  deposit,  they  frequently  have  an  injurious  effect  on  the 
coherence  and  strength  of  the  deposit.  The  favourable 
effect  of  clove  oil  (compare  Mathers  and  Overman,  this 
J.,  1913, 429),  on  the  character  of  electrolytically  deposited 
lead  is  confirmed.  Clove  oil  is  non-colloidal  in  character  ; 
it  causes  a  diminution  in  the  size  of  grain  of  the  deposit, 
but  apparently  has  no  other  effect.  In  general,  colloids 
appeared  to  cause  an  increased  liberation  of  hydrogen  at  the 
cathode.  Out  their  effect  on  anodic  reactions  varied  accord- 
ing to  the  nature  of  the  electrolyte  and  of  the  colloid. — A.  S. 

Patents. 

Ozone;   [Electrical]  Apparatus  for  the  production  of . 

W.   Dubilier,   New    York.     Eng.   Pat.    11,090,   May  9 
1912. 

The  apparatus  comprises  an  inductance  coil,  an  interrupter 
or  current-varying  device,  an  oscillating  current  across  the 
latter,   and   a    ):  ion    high-frequency  transform*  r 

and  er  in  connection  with  the  ovulating  current. 

Th<-  transformer  i.-v  built  up  of  primary  and  secondary 
coils  wound  in  a  number  of  concentric  layers  of  short 
axial  length  in  the  known  way,  and  tenanted  by  heavy 
or  thick  insulation  and  embedded  in  wax  or  like  in  ulating 
compound,  so  ftj  to  form  |  id  ure,  the  whole 

being  d  in  a  casing.      The  ,,/■■  vire 

of  at  lead  one  insulating  tube,  with  electrodes 
on  the  inside  and  outside  connected  respectively  with 
the  high  and   low  tension   coils  of  the  transformer.      Tbi 

•  r  a   rough   rnetallie 
and    the   inner   one    is    smooth    or   Substantially    SO.      The 
ozone    produce!    i-    mounted    on    or    against    the    casing 

—15.  X. 


Ozone  ;    Tubular  apparatus  for  the  production,  of- 


■  by 
means  of  electric  discharges.  F.  Hombach.  Ger.  Pat. 
259,434,  Feb.  18,  1912. 
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A  glass  tube,  a  (see 
fig.),  closed  below  and 
floating  in  a  liquid, 
separates  the  two  elec- 
trodes, and  the  inner 
electrode,  e,  is  so  shaped, 
or  provided  with  projec- 
tions or  the  like,  that 
the  glass  tube  is  centred 
automatically.  When 
the  glass  tube  contains 
a  dielectric  liquid,  it 
may  bo  centred  by 
means  of  the  outer  elec- 
trode, /,  the  lower  end 
of  which  slides  on  a  con- 
ducting surface,  h,  on 
which  there  may  be  a 
layer,  g,  of  an  electrically 
conducting  liquid.  The 
opening,  d,  in  the  plate, 
p,  separating  the  gas 
inlet  and  outlet  cham 
bers  is  made  so  large 
that  the  discharge -unit 
can  be  lifted  out  bodily. 
— A.  S. 


Resistance     bodies ;      Manufacture     of    electric .     G. 

Cooper,  Birmingham.     Eng.  Pat.  11,380,  May  13,  1912. 

The  metallic  resistance  body  is  coated  with  a  surface  layer 
of  one  or  more  of  the  noble  metals,  by  impregnation  of 
the  outer  portion  with  a  colloidal  solution  of  the  metal 
or  metals.  A  layer  of  oxide,  or  other  compound  of  an 
absorbent  nature,  is  formed  on  the  surface  of  the  resistance 
body,  and  the  coating  solution  is  then  applied  by  means 
of  pressure,  so  that  after  impregnation  there  is  actual 
engagement  by  interpenetration  between  the  particles 
of  the  outer  layer  of  the  resistance  body  and  the  surface 
layer  of  the  noble  metal.  The  impregnation  may  also  be 
effected  by  subjecting  the  body  during  the  coating  opera- 
tion to  the  combined  action  of  heat  and  great  pressure. 

—B.N. 


Conductors  for  sealing  into  electrical  apparatus  ;   Leading- 

in .     The    British    Thomson-Houston    Co.,    Ltd., 

London.     From    General    Electric    Co.,    Schenectadv, 
N.Y.     Eng.    Pat.    15,342,  July   1,    1912. 

An  Fe-Cr  alloy  containing  20  to  30  per  cent.  Cr  is  used 
for  lcading-in  conductors.  It  may  be  sealed  into  articles 
or  containers  of  vitreous  material,  such  as  lead  glass,  the 
coefficient  of  expansion  of  the  glass  and  alloy  being  sub- 
stantially the  same. — B.  N. 


Electrodes  for   secondary   alkaline    cells  ;     Negative . 

H.  P.  R.  L.  Porscke  and  J.  A.  E.  Achenbach,  Hamburg, 
Germany.     Eng.  Pat.  29,848,  Dec.  27,  1912. 

IT- •  f.ly-I'owdered  metals,  or  mixtures  of  metals,  such 
as  iron  and  cadmium,  are  boiled  in  an  excess  of  con- 
centrated ammonia  solution,  until  a  dry  mixture  is 
obtained,  and  this  is  pressed  into  the  perforated  pockets 
of  the  electrodes,  and  reduced  by  electrolysis  in  an  alkaline 
solution. — B.  N. 


/  «  maces  ;    Electric for  fixing  nitrogen  from  the  air. 

<;.  Barker,  London,  and  ES.  K.  Scott,  Bromley,  Kent. 
.   Pat.  866,  Jan.   I L,   1913. 

'I'm  furnace,  of  the  multiphase  type,  is  provided  with  an 

kngi  mi  ot  for  rapidly  cooling  the  gases  leaving  the  arc, 

by  forcing  water  in  a  finely-divided  condition  into  the 
envelop:       arrounding    the    arc.     The    water    is    in    such 
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quantity  as  rapidly  to  reduce  the  temperature,  for  the 
purpose  of  permanently  fixing  the  nitric  oxide.  The 
furnace  may  be  provided  with  horn -shaped  electrodes. 

—B.N. 


Synthesising     gas ;      [Electrical]     Device    for 


-.  W. 
Siebert,  Charlottenburg,  Germany,  Assignor  to  General 
Electric  Co.     U.S.  Pat.  1,061,786,  May  13,  1913. 

Means  are  provided  for  starting  an  arc  between  concentric 
electrodes  at  a  point  of  least  separation  by  means  of  high 
voltage  discharges,  the  upper  surfaces  of  the  co-operating 
electrodes  being  practically  in  the  same  plane.  The 
gases  are  passed  with  a  whirling  motion,  or  in  a  spiral 
path,  in  a  general  forward  direction  at  right  angles  to  the 
arc,  thereby  shifting  the  same  to  a  point  at  which  the 
separation  of  the  electrodes  is  greater  than  the  striking 
distance  of  the  operating  voltage.  This  causes  the  arc 
to  glide  along  the  annular  space,  and  form  a  disc-like 
flame  in  a  plane  at  right  angles  to  the  axis  of  the  electrodes. 

—B.N. 


Electric  arcs  for  the  treatment  of  gases  ;   Production  of  long 

.     F.    H.    A.    Wielgolaski,    Christiania,    Norway. 

U.S.  Pat.  1,061,892,  May  13,  1913. 

The  apparatus  comprises  an  elongated  furnace  chamber, 
having  a  pair  of  branching  channels  in  which  the  walls 
contain  or  comprise  a  pair  of  tubular  electrodes  within 
the  chamber.  The  arc  is  formed  between  the  inner  ends 
of  the  electrodes  which  are  adjacent,  the  outer  ends  being 
separated  or  remote  from  each  other  and  secured  in  the 
ends  of  the  chamber.  The  tubular  electrodes  form  with 
the  chamber  an  outer  space  between  the  electrodes  and  the 
wall  of  the  chamber,  and  an  inner  space  within  the  elec- 
trodes, the  furnace  body  being  provided  with  channels 
communicating  with  these  spaces.  The  roots  of  the  arc 
are  blown  back  from  the  inner  ends  toward  the  outer 
ends  by  separated  currents  of  gas,  substantially  con- 
tinuously adjacent  and  parallel  to  the  respective  electrodes. 

—B.N. 


Furnaces  ;    Regulating  electric .     P.    L.    T.    Heroult, 

La  Praz,  Assignor  to  Soc.  Electro-Metallurgique  Franc, 
Froges,  France.     U.S.  Pat.  1,061,612,  May  13,  1913. 

The  apparatus  comprises  a  regulating  circuit  for  bringing 
the  furnace  to  the  desired  operation,  with  means  for 
changing  the  course  of  the  current  in  the  circuit  and  holding 
it  continually  in  its  course  until  the  regulation  is  effected. 
An  interrupter,  comprising  a  rotating  ring  of  sectors, 
is  connected  with  one  branch  of  the  circuit,  and  an  arm 
with  the  other  branch,  the  arm  carrying  a  brush  overlying 
the  segments.  Means  are  provided  for  rotating  the 
arm,  and  for  disconnecting  some  of  the  segments. — B.  N. 

Electrolytic   cell.     R.    Threlfall,    Birmingham.     U.S.    Pat. 
1,062,058,  May  20,  1913. 

S,ee  Eng.  Pat.  10,142  of  1911  ;  this  J.,  1912,  824.—  T.F.B. 

Electrolytes  [for  electric  batteries].  The  Float  Electric  Co. 
Fr.  Pat.  451,891,  Dec.  14,  1912.  Under  Int.  Con  v., 
May  10,  1912. 

See  U.S.  Pat.  1,043,328  of  1912;    this  J.,  1912,  1136. 

— T.  F.  B. 

Extraction  of  juice  or  water  from  animal,  vegetable,  or 
mineral  substances  ;  Apparatus  for  the  [electro-osmotic] 

.      Ges.      f.      Elektro-Osmose      m.    b.    H.     First 

Addition,  dated   Dec.   21,   1912,  to  Fr.   Pat.   439,271. 
Jan.  22,  1912.     Under  Int.  Conv.,  Dec.  4,  1912. 

See  Eng.  Pat.  29,826  of  1912  ;  this  J.,  1913,  295.— T.F.B. 

Electric   motor  boats  ;    Process  for   avoiding   evolution   of 

chlorine  as  a  result  of  the  entry  of  sea  water  into . 

Societe  de  l'Accumulateur  Tudor.     Fr.    Pat.   451,779, 
Dec.  11.  1912. 

See  Eng.  Pat.  28,518  of  1912  ;  this  J.,  1913,  369.— T.  F.  B. 


Tungsten    anticathodes  for    Rontgen    tubes ;     Process   for 

making .     Siemens    und    Halske    A.-G.     Fr.    Pat. 

451,849,  Dec.  13,  1912. 

See  Eng.  Pat.  25,052  of  1912  ;  this  J.,  1913,  542.— T.  F.  B.. 
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Hardened  marine  animal  oils.     C.  Grimme.     Chem.  Rev.. 
Fett  Ind.,  1913,  20,  129—134. 

Two  samples   of   hydrogenised   marine   animal   oils   had 
the  following  characters  : — 


Iodine 

value 

(Wijs). 


Refrac- 

tive 

Saponi- 

Sp. gr. 

M.  pt. 

Solidify- 

index 

Acid 

fication 

at  15°  C. 

ing  pt. 

at 
40°  C. 

value. 

value. 

0-9271 
0-9256 

°C. 
47-2 
38-5 

°C. 
34-9 
31-5 

1-4529 
1-4575 

1-94 
1-00 

189-3 

188-8 

23-24 
58-34 

Hardened  marine  animal  oils  give  characteristic  colour 
reactions  (e.g.,  with  nitric  acid,  sulphuric  acid,  nitric  and 
sulphuric  acid  (1:1),  aqua  regia,  phosphomolybdic  acid, 
syrupy  phosphoric  acid  and  sodium  hydroxide),  the 
intensity  of  the  colourations  varying  with  the  degree  of 
hydrogenation.  The  colour  reactions  of  particular 
hardened  oils,  however,  do  not  agree  with  those  published 
as  specific  for  the  untreated  oils,  Nickel  may  be  readily 
detected  in  hardened  marine  animal  oils  by  Fortini's 
dimethylgloxime  reagent  (this  J.,  1913,  28).  (See  also 
this  J.,  1912,  996;    1913,  201,  370.)— C.  A.  M. 

East  Indian  beeswax  ("  Ghedda  "  wax)  and  so-called  China 
wax.  G.  Buchner  and  H.  Fischer.  Z.  offentl.  Chem.,  1913, 
19,  147—158,  188—195.   (See  also  this  J.,  1904,  828.) 

Results  of  analyses  of  a  large  number  of  samples  of  East 
Indian  beeswax  are  given.  This  wax  (derived  from 
Apis  indica,  A.  dorsata  and  A.  florea)  differs  widely  in 
composition  from  ordinary  beeswax  (chiefly  the  produce  of 
A.  melifica)  and  gives  abnormal  analytical  figures  ;  thus, 
the  ratio  number  (acid  value  :  ester  value)  is  generally 
12  or  higher,  further  the  wax  contains  glycerides  and 
neutral  substances  and  might  consequently  from  analytical 
data  be  mistaken  for  ordinary  beeswax  containing  adulter- 
ants. Tables  of  analyses  of  mixtures  of  known  quantities 
of  East  Indian  and  ordinary  normal  beeswax  arc  given. 
With  regard  to  China  wax  it  appears  that  this  name  may  be 
applied  to  (1)  normal  beeswax  from  China;  (2)  insect 
wax  produced  by  Coccus spp. ;  (3)  beeswax  giving  abnormal 
analytical  results  similar  to  those  of  East  Indian  wax  and 
probably  coming  from  Annam  and  French  Cochin-China. 

— R.  g.  p. 

Patents. 

Soaps  and  soapy  emulsions  ;  Process  of  manufacturing .. 

G.  Petro'ff.     Fr.  Pat.  452,054,  Aug.  31,  1912. 

Sulphonic  acids  of  petroleum  hydrocarbons  or  mixtures 
thereof  with  fatty  acids  or  fats  are  treated  with 
alkali  carbonates,  caustic  alkalis  or  ammonia,  and 
boiled  until  of  the  desired  concentration.  To  obtain 
homogeneous  preparations  the  sulphonic  acids  may  In- 
mixed,  in  an  aqueous  or  alcoholic  medium,  wit  li  mineral  oils, 
liquid  fatty  acids,  carbon  tetrachloride  or  other  Bubetanoes 
insoluble  in  water  but  capable  of  forming  emulsions 
with  the  sulphonic  adds. — C.  A.  Iff, 

Producing  dry  pulverulent  or  puiverisaUe  compounds  of 
juts  and  fatty  oil''  unci  mult  extract  or  ni'ilto-d* xtrin. 
Eng.  Pat.  29,481.     Set    XX. 
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XIII.—  PAINTS  ;      PIGMENTS;     VARNISHES; 

RESINS. 

Preservation  of  iron.     Friend.     See  X. 


Patents. 


Paint  or  the  1ik<  ;     Mnnufacturt    nf 


G.  L.  Davies 
and  W.  E.  W.  Richarde,  London.  Eng.  Pat.  3008, 
Feb.  6,  191-2. 

A  BOLUBU  piteh-like  residuum,  obtained  from  the  "  lighter 
oik  "  oi  tar.  etc.,  by  removal  of  the  lighter  portions,  is 
claimed  as  suitable  for  use  as  the  basis  of  paints,  varnishes 
and  the  like.  The  residuum  mav  be  obtained  according 
to  the  process  claimed  in  Eng.  Pat.  16,908  of  1909  (this 
J..  1910,  1368),  by  distillation  or  by  adding  to  the  "  lighter 
oils  "  turpentine,  kerosene,  or  similar  substances  which 
throw  down  a  black  residuum  that  may  be  utilised  as  a 
black  paint  or  varnish,  while  the  supernatant  fluid  on 
distillation  yields  the  above-mentioned  soluble  brown 
residuum. — W.  C.  H. 

'lie  products  for  impregnating  substances,  mixing 
icith  paints,  etc.,  more  especially  with  the  object  of  protecting 

mrtals  from   ruM  ;    Process  of  manufacturing .     R. 

■rhard.  Fr.  Pat.  451,719,  Nov.  25,  1912.  Under 
Cont.  Conv.,  Nov.  27,  1911. 
The  compositions  contain  compounds  of  chromium 
soluble  in  oils  or  fats  and  of  the  same  degree  of  oxidation 
as  chromic  acid.  Or  they  are  prepared  with  the  products 
of  the  interaction  of  chromic  acid,  perchromic  acid  or 
chromium  phosphate  with  oils,  fats,  waxes,  or  their  products 
of  oxidation  or  distillation,  or  with  lacs,  varnishes,  resins, 
bituminous  compounds,  oil  of  turpentine,  wood  tar, 
aniline,  etc.  Compounds  obtained  by  treating  chromium 
compounds  with  other  metallic  compounds  may  also  be 
used.  Or  small  quantities  of  other  metals  may  be  dissolved 
in  the  paints  to  increase  their  toxic  action  upon  mollusca, 
etc.     Anv   free  chlorine  is   removed  in  the   usual  way. 

— C.  A.  M. 

Lithopone  resistant  to  light  ;  Manufacture  of .     Farben- 

fabr.  vorm.  F.  Bayer  und  Co.  Ger.  Pat.  259,953,  March 
24,  1911. 
Lithopone  is  subjected  to  the  action  of  an  electric  current, 
if  necessary  after  the  addition  of  a  small  quantity  of  an  elec- 
trolvte  (alkali  sulphate  or  chloride,  which  is  subsequently 
washed  out)  to  nodal  it  a  sufficiently  good  conductor. 
It  i-  -tated  that  treatment  for  1 — 2  hours  renders  the 
lithopone  resistant  to  light  without  affecting  its  physical 
properties. — A.  S 

tie    material    and    process    of   preparing    such    plastic 
■'.     F.   <;.   Wier  limarin,   New  York,  Assignor  to 
■loform    Corporation,    H  opon-Hudson,    N.Y. 

i    -    Pat  1,061,346,  Hay  13,  LOIS. 

.table  albumin  i-  treated  with  phenol  or  a  phenolic 
and    subsequently    with    formaldehyde,    the 
reaction.-!  between  the  substances  being  aider!  (,y  heat  and 
pressure. — W.  P.  S. 

wise  and  process  of  making  the  sarin.     H.  Rosenberg, 

New  York,  Assignor  to  Standard  Varnish  Works,  Port 

hmond,  N.Y.     U.S.   Pat    1,062,419,  May  20,   1918. 

A  "  vakmsh  bask  "  l-  heated  in  the  presence  of  a  metallic 
OXlde  until  a  dry  film  Of  the  base  deposited  from  a  suitable 
solvent  exhibit-!  a  wax-like  or  send  -gloss  finish.  The  heated 
base  i-  then  dissolved  in  a  olrenl  so  as  to  produce  a 
liquid  having  a  riat  o-itv  of  about  140°Tagliabue. — W.  P.  8. 

Oil  or  tpiril  of  turpi  I'roress  of  trmting .      (.. 

maud.      Fr.    Pat    162,688,   March    12,    1912. 

THE  oil  in  treated   with  boiOfl   fluoride  until  of   pa  te-like 

be  prodnel  may  be  Deed  alone  or  in  admix< 

with  raw  or  vulcanised  rubber  in  the  preparation 

of  varnishes,  etc.     A  rubber  substitute  may  M  made  (,y 

rporating  finely   divided   raw   rabbet   with   the   oil   of 


turpentine  and  exposing  the  mixture  to  a  current  of 
boron  fluoride,  tho  resulting  product  being  then  heated 
to  25° — 30°  C.  Preferably  an  addition  of  lime  and  sulphur 
is  made  to  the  final  product. — C.  A.  M. 

Furnaces  adapted  to  be  employed  for  enamelling  and  other 

similar  operations  ;    Impts.   in .     C.   Verwer.     Fr. 

Pat,  451,848,  Dec.  13,  1912.     Under  Int.  Conv.,  Oct.  28, 
1912. 

The  articles  are  carried  through  the  furnace  by  an  endless 
conveyor  composed  of  a  continuous  series  of  individual 
supporting  elements,  each  of  which  is  jointed  with  the 
support  immediately  adjacent  to  it.  The  conveyor  may 
consist  of  a  continuous  series  of  supporting  arms  mounted 
freely  and  arranged  in  pairs  on  a  single  horizontal  band, 
and  attached  on  both  sides  to  an  endless  chain,  with  the 
adjacent  horizontal  bands  locked  with  one  another  by 
means  of  tie -pieces,  and  curved  to  allow  of  the  passage  of 
the  hot  gases.— W.  C.  H. 

Antimony  cinnabar  ;  Process  for  producing .    Farben- 

fabr.    vorm.    F.    Bayer    und    Co.     Fr.    Pat.    452,406, 
Dec.  26,  1912.     Under  Int.  Conv.,  Jan.  5,  1912. 

See  Eng.  Pat.  14,355  of  1912  ;  this  J.,  1913,  297.— T.  F.  B. 

Linseed  oil ;    Process  for  rendering  soluble  the  oxidation 

products    of .     K.    L.    F.    Friedemann.     Fr.    Pat. 

451,646,  Dec.  9,  1912. 

See  Ger.  Pat.  258,853  of  1912  ;  this  J.,  1913,  614.— T.  F.  B. 

Rosin   soap   and  rosin;    Process  for  obtaining .     J. 

Aktchourin.     Fr.  Pat.  451,819,  Dec.  12,  1912. 

See  Ger.  Pat.  257,015  of  1912  ;  this  J.,  1913, 499.— T.  F.  B. 

Enamelling  and  analogous  coating  operations  ;    Stoves  for 

use  in .     C.  Verwer,  Bloemendaal,  Holland.     Eng. 

Pat.  24,661,  Oct.  28,  1912. 

See  Ft.  Pat.  451,848  of  1912  ;  preceding.— T.  F.  B. 

Manufacture  of  metallic  zinc  and,  incidentally,  of  zinc  white. 
Ft.  Pat.  451,680.     See  X. 


XIV.— INDIA-RUBBER ;   GUTTA-PERCHA. 

Plantation    Para    rubber;     Preparation    of .     B.    J. 

Eaton.   India   Rubber   J.,    1913,   45,    1097—1099  and 
1140—1142. 

The  author  has  determined  the  minimum  quantity  of 
various  coagulants  necessary  to  coagulate  Hevea  latex, 
which  was  fresh  and  undiluted  except  in  the  laboratory. 
For  acetic  acid  this  amount  is  0-1  grm.  per  100  c.c.  of  latex. 
The  author  considers  that  there  is  no  maximum  limit  above 
which  coagulation  does  not  occur,  contrary  to  the  opinions 
of  Crossley  (this  J.,  1911,  816)  and  Parkin  (this  J.,  1910, 
1464).  Crossley's  experiments  were  made  in  Europe  with 
latex  which  had  been  diluted  and  treated  with  formalin. 
In  connection  with  Parkin's  experiments  it  is  pointed  out 
that  if  an  excess  of  dilute  coagulant  is  added,  coagulation 
may  not  occur  on  account  of  the  dilution  of  the  latex  ;  if 
strong  coagulant  is  added,  it  may  be  occluded  by  the  local 
clots  formed  at  once.  The  author  finds  that  dilution  of  the 
latex  up  to  a  certain  amount  (e.g.,  double)  does  not  affect 
the  minimum  quantity  of  coagulant  required,  but  contrary 
to  Parkin  he  states  that  beyond  a  certain  dilution,  the 
dilution  is  of  great  importance  since  more  coagulant  is 
required.  The  practice  of  adding  water  to  the  collecting 
cups  for  latex  is  deprecated.  For  latex  diluted  to  a  rubber 
eontenl  of  16  per  cent.,  1J  fluid  oz.  of  5  per  cent,  acetic 
acid  per  gallon  is  recommended.  The  rubber  when 
coagulated  i-  beef  left  overnight,  out  of  contact  witli  air, 
before  separating  from  the  serum.  Coagulation  can  be 
Inhibited  by  alkali  in  the  case  of  salts  such  as  aluminium 
sulphate,  or  by  sodium  acetate  in  the  case  of  acetic  or 
hydrochloric  acids,  indicating  that  the  phenomenon  is  due 
to  the  dissociated  ions.     Some  samples  of  rubber  were 
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examined  by  drying  in  and  out  of  the  sun,  and  it  was 
found  that  sunlight  caused  tackiness.  Darkening  of  the 
rubber  may  be  prevented  by  steaming  the  latex,  or  to 
some  extent  by  thorough  washing.  An  addition  of  2  oz. 
of  sodium  bisulphite  per  10  gallons  of  latex  was  very  effec- 
tive. Four  samples  of  rubber  were  made  by  coagulating 
with  increasing  amounts  of  acetic  acid  :  the  resin  and  ash 
were  constant,  but  the  protein  content  steadily  decreased 
with  increasing  amount  of  coagulant. — H.  E.  P. 

Patents. 

Rubber  latex  ;  Process  for  the  coagulation  and  disinfection 
of .     M.  Hohl.     Ger.  Pat.  258,899,  April  7,  1911. 

The  claim  is  for  the  use  of  suitably  purified  pyroligneous 
acid  (wood  vinegar). — A.  S. 

Filler  for  caoutchouc  and  process  of  manufacturing  same. 
L.  Elfrink,  Modjokerto,  Java.  U.S.  Pat.  1,062,958, 
May  27,  1913. 

"  Powdered  insoluble  flesh  "  of  fish  or  aquatic  animals  is 
mixed  with  caoutchouc. — W.  H.  C. 

Caoutchouc  ;    Manufacture  of  a  substance  resembling 


Farbe/ifabr.  vorm.  F.  Bayer  und  Co.  First  Addition, 
dated  Dec.  18,  1912,  to  Fr.  Pat.  441,655,  Mar.  22,  1912 
(this  J.,  1912,  888).     Under  Int.  Conv.,  May  25,  1912. 

The  product  of  polymerisation  of  /3-7-dimethylerythrene 
(Kondakow,  J.  prakt.  Chem.,  64,  109)  is  transformed  into 
a  substance  similar  to  caoutchouc  by  treatment  with 
tannin  or  other  tanning  agents,  or  with  natural  rubber. 

— E.  W.  L. 

Caoutchouc;  Manufacture  of  synthetic and  inter- 
mediate products.  H.  Dreyfus.  First  Addition,  dated 
Oct,  28,  1912,  to  Fr.  Pat.  448,711,  Aug.  5,  1912  (this  J., 
1913,  437). 

The  polymerisation  referred  to  in  the  main  patent  may  be 
brought  about  by  means  of  carbon  dioxide  in  the  presence 
of  organic  polymerising  agents — more  particularly  those 
containing  nitrogen — such  as  albuminoids,  cyanamide, 
guanidine,  etc.,  or  of  inorganic  polymerising  agents  such  as 
sodium. — E.  W.  L. 

Plastic  substance  similar  to  rubber  substitutes  ;  Composition 

and  process  of  manufacture  of .     G.  Fretard.     Fr. 

Pat.  452,579,  Mar.  9,  1912. 

One  thousand  grms.  of  a  vegetable  oil  are  mixed  with  1 — 2 
grms.  of  denitrated  nitrocellulose  and  6 — 10  grms.  of  a  gum 
resin,  and  60 — 80  per  cent,  of  a  mixture  of  about  equal  parts 
of  petrol  and  rectified  sulphur  monochloride  is  added. 
The  mixture  is  made  in  a  closed  vessel  and  is  subjected 
therein  to  thorough  mastication,  the  gases  evolved  being 
allowed  to  escape  through  a  safety  valve.  After  12 — 15 
hours  the  mass  is  neutralised  by  150 — 200  grms.  of  mag- 
nesia, a  further  quantity  of  petrol  and  sulphur  chloride 
being  added  at  the  same  time.  The  substance  thus 
obtained  sets  slowly  to  a  mass  of  the  consistence  of  rubber. 
It  can  be  used  for  insulating  purposes,  etc.,  or  for  incor- 
poration in  rubber  mixings. — E.  W.  L. 

Caoutchouc-like  substance  and  process  of  making  same. 
F.  Hofmann,  C.  Coutelle,  K.  Delbruck,  and  K.  Meisen- 
burg,  Assignors  to  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.  U.S.  Pats.  1,062,828,  1,062,912, 
1,062,913,  1,062,914  and  1,062,915,  May  27,  1913. 

See  Eng.  Pat.  6450  of  1911  ;  this  J.,  1911,  1076.— T.  F.  B. 


Rubber-like  compounds  ;   Producing  ■ 


Process  of  treating  oil  or  spirit  or  turpentine.     Fr.   Pat. 
452,688.     See  XIII. 

Producing   aliphatic   hydrocarbons   containing   two    double 
linkages.     Fr.  Pat.  451,827.     See  XX. 

Process  for  producing  isoprene.     Fr.  Pat.  452,246.     See  XX. 


XV.— LEATHER;     BONE;    HORN;    GLUE. 

Hide  and  leather  ;  Microscopic  examination  of applied 

to  the.  study  of  salt  stains.     G.  Abt.     Bull.  Soc.  d'Encour., 
1913,  119,  646—666.     (See  also  this  J.,  1908,  414.) 

Details  are  given  of  the  methods  of  preparing  and  staining 
sections  of  hide  and  leather  for  microscopic  examination, 
and  of  their  application  to  the  elucidation  of  the  nature  of 
salt  stains  (see  this  J.,  1912,  735  ;  1913,  616).  A  number 
of  photomicrographs,  some  coloured,  are  given. — A.  S. 


Deliming  process ;  The  acid  - 


-.  H.  S.  A.  Holt, 
Assignor  to  Badische  Anilin  und  Soda  Fabrik,  Ludwigs- 
hafen  on  Rhine,  Germany.  U.S.  Pat.  1,062,973, 
May  27,  1913. 

See  Fr.  Pat.  434,587  of  1911  ;  this  J.,  1912,  349.— T.  F.  B. 

Caoutchouc  ;     Production  of  a   substance  similar  to 


Farbenfabr.  vorm.  F.  Baver  und  Co.     Fr.  Pat.  452,006, 
Dec.  17,  1912.     Under  Int.  Conv.,  March  14,  1912. 

See  Eng.  Pat,  13,591  of  1912  ;  this  J.,  1913,  204.— T.  F.  B. 


-.    H.  R.  Procter.    Tanners' 
Year  Book,  1913,  75—79. 

The  author  discusses  the  acid  deliming  process  in  the 
fight  of  recent  investigations  on  the  action  of  acids  and 
salts  on  gelatin  and  hide  substance  (see  this  J.,   1911, 
818;     1912,    1193;     1913,   231).     With   careful  chemical 
control,  the  cheap  mineral  acids  (hydrochloric  and  sul- 
phuric) may  be  used,  the  chief  conditions  for  satisfactory 
working  being  a  large  quantity  of  clean  water,  a  slight 
deficiency  of  acid,  gentle  agitation,  and  sufficient  time. 
When  excess  of  acid  is  used,  it  is  necessary  to  employ 
weak  acids  (organic  acids  or  boric  acid)  for  safe  working, 
and  by  using  a  certain  proportion  of  old  liquor,  the  effect 
of  neutral  salts   of  weak  acids  in  reducing  the  acidity 
(and  swelling  power)  of  the  acid  may  be  utilised.     The 
use  of  mineral  acids  to  liberate  the  weaker  acids  from  their 
calcium  salts,  so  that  they  may  be  used  again,  has  been 
suggested,  but  it  is  necessary  to  devise  some  means  of 
preventing  the  accumulation  of  soluble  salts  of  strong 
acids  in  the  liquors,  for  as  the  author  has  shown  previously, 
if  they  be  present,  a  certain  proportion  of  the  weak  acid 
in    combination    with    the    hide    substance   is    displaced 
by  the  strong  acid.     This  difficulty  can  be  overcome  by 
using  sulphuric  acid,  the  calcium  salt  of  which  is  only 
slightly  soluble,  and  by  retaining  in  the  liquor  a  sufficient 
excess  of  the  calcium  salt  of  the  weak  acid.     The  following 
method  is  suggested.     The  hides  are  first  treated  in  a 
solution  of  an  organic  acid,  avoiding  a  large  excess.     For 
the  second  pack,  the  amount  of  acid  consumed  by  the  first 
is  determined  by  titration,  and  the  liquor  is   made  up 
with  the  organic   acid  to  a  somewhat  greater  strength 
than  at  first.     For  subsequent  strengthening  a  mixture 
of  say  3  molecular  proportions  of  sulphuric  acid  to  1  of 
organic  acid  may  be  used,  the  final  strengthening  being 
with  sulphuric  acid  alone.     If  the  hides  plump  too  much, 
the  proportion  of  sulphuric  acid  is  lessened. — A.  S. 

Sole  leathers  ;  The  composition  of  some .     F.  P.  Veitch 

and  J.  S.  Rogers.  U.S.  Dept.  Agric,  Bureau  of  Chem., 
Bull.  No.  165,  May  6,  1913.  20  pages. 
Analyses  of  well-tanned  scoured  leathers  of  various 
tannages,  both  American  and  foreign,  should  give  results 
on  a  moisture-free  basis  falling  between  the  following 
limits :  Leather  substance,  75—93 ;  hide  substance, 
43_57;  combined  tannins,  31—42;  water-soluble 
matter,  5—15;  oils  and  fats,  1—6,  and  ash,  0-25—1 
per  cent.  Pronerly  dried  sole-leather  should  not  contain, 
even  in  very  damp  weather,  more  than  20  per  cent,  of 
water  and  the  average  for  the  year  should  fall  below 
15  per  cent.  The  magnesia  in  the  ash.  when  calculated 
to  MgS04,7H„0,  the  form  present  in  air  dry  leather. 
should  not  exceed  1  per  cent.  It  i-  doubtful  if  U  much 
as  2  per  cent,  of  glucose  is  ever  (.resent  in  normal  leathers 
from  which  the  excess  <>f  tanning  material  has  been 
properly    washed    out.     Of    loading    materials,    ulucoee, 
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soluble  organic   matnrisln   containing  little  or  no  tannin, 
magnesium  sulphate,  barium  sulphate  and  lead  sulphate 
are    much    mora    objectionable    than    a    small    excess    of 
actual    tanning    material;     the    latter    may    even    bo    of 
temporary  advantage  a*s  the  slowly-soluble  tannins  mako 
the  leather  more  water-resistant  and  impede  the  removal 
of    combined    tannin.     The    amount    of    materials    found 
in  loaded  leathers   were:    Ash,  0-2 — 2-7;    ether  extract, 
0-4 — 5*6;      glucose,     0-2 — 12-4;      water-soluble     matter, 
13-4 — 34-3.  and  water-soluble  tannin,  6-1 — 17-8  per  cent. 
Approximately  03    per    cent,    of    the    leathers    examined 
were  weighted  with  glucose,  magnesium  sulphate  or  both. 
The  loading  varied  from  1 — 7-5  with  an  average  of  3  per 
cent,  of  magnesium  sulphate,  up  to  10-4  with  an  average 
of  5-5  per  cent,  of  glucose  and  the  total  maximum  loading, 
when  both  were  present,  was  16  per  cent,  with  an  average 
of  8  per  cent.     Approximately  one-third  of  the  tannin 
in  the  leathers  examined  was  uncombined,  the  quantity 
varying  from  9  to  17  per  cent.     Formerly  all  sole  leather 
made  in  America  was  tanned   with  oak  or  hemlock  bark 
or  a  mixture  of  the  two  (union  tannage)  but  now  nearly 
one-half  of  the  total  production  is   tanned   with   other 
materials ;      practically     all     vegetable-tanned    leathers, 
however,  are  still  termed  oak-,  hemlock-,  or  union-tanned 
leather.     The    tannin-free    water    extract    from    leather 
tanned    with    chestnut-oak    is    fluorescent    when    made 
itly  alkaline  but  many  of  the  so-called  oak-leathers 
failed  to  give  the  test.      Quebracho  had  been  used  in  many 
oaaes  when  no  intimation  of  the  fact  was  given   in  the 
branding    of    the    leather.     Comparison    of    analyses    of 
aampl<>    taken    during    6   years    indicates    no    material 
change  in  tannery  practice  with  regard  to  loading. — D.  J.  L. 

Patents. 

Tannage  of  glazed  leathers.  Soc.  Anon,  des  Matieres 
Tannantes  et  Colorantes.  Third  Addition,  dated 
March  5,  1912,  to  Fr.  Pat.  396,025,  Jan.  13,  1908. 
(See  this  J.,  1909,  804,  996;    1912,  292.) 

The  completely  tanned  skins,  after  leaving  the  drum, 
are  left  in  pile  for  48  hours  and  then  dipped  in  water 
to  which  a  small  quantity  of  acid  has  been  added.  After 
draining  for  2  or  3  days  they  are  returned  to  the  drum 
and  treated  with  (1)  a  solution  of  glucose,  barium  sulphate 
or  chloride  and  dextrin  or  (2)  a  solution  of  glucose,  mag- 
nesium sulphate  and  dextrin. — D.  J.  L. 

Tanning  prodnrtu  and  method  of  tanning.  Badische  Anilin 
und  Soda-Fabrik.  Fr.  Pats.  451,875  and  451,876, 
Dec.  13,  1912.  Under  Int.  Conv.,  Feb.  3,  March  16, 
und  Nov.  5,   1912. 

(1)  The  products  of  condensation  of  cresol-sulphonic 
acid<<  obtained  by  heating  the  latter,  either  with  or  without 
agents  facilitating  condensation,  such  as  phosphorus 
ozTohloride  or  phosphorus  trichloride,  arc  suitable  for 
tanning  shine.  Any  one  of  the  three  envois  or  a  mixture 
of  the  three  may  be  used.  The  tanning  products  obtained 
are,  in  the  fr  syrupy  liquids  easily  soluble  in  water, 

and  their  alkali  -alts  are  colourless,  amorphous  and  very 
soluble  in  water.  Example:  225  parts  of  o-creeol  at 
phonic  aeid  are  heated  to  i,0  f.  for  4  hours  with  262-5 
part-  of  phosphorus  oxyehloride,  the  excess  of  oxychloride 
(Dored  by  distillation  under  reduced  pressure  and  the 
residue  waohed  with  dilute  hydrochloric  acid.  Tie-  degree 
of  acidity  of  'ion  of  the  product.,  of  condensation 

is  r> ■-.  o  that  the  -kin-  do  not  -well  unduly  and   the 

solution  made  up    to    0  0     B.   (sp.  gr,    1001).     The    -kins 
i  in  the  solution  and  the  rtrength  gradually 
.r;r,^'   10  days  till  it  reaches  ">    li.  (  p.  gr.    I  037). 
After  14  day-  the  skins  ar<-  tamed  and  may  )*■.  finished  as 
usual.     The  tanning  may  be  done  in  the  drum  in   which 

case  the  liquor  uge>  at  the  commencement 

(2—  i    B  1014 — 1020)  and  tannine  wil1  be  com- 

plete  in  6 — 8  ho  _     Phenobutehonic  acids  may  also 

be  a»ed  and  in  preparing  th<-  I  -oiid«  nation  producf  the 
temp'TAture,    the    duration    of    action    and    the    amount 

if  any  \r>-  u  ad,  are  regulated   o  that 
the   minimum  quantity  of  -olid   pcodueti   ii   produced. 

Example:    Phenol  p  -ulphoni'  aeid  i-  heated  to  130 

.  fJBMMN  of  20  mm.  or  in  a  current 


of  dry  air  at  atmospheric  pressure.  Tho  product  so 
obtained  may  be  used  directly  or  purified  by  dissolving 
in  water,  neutralising  with  caustic  soda,  filtering  and 
evaporating  to  dryness.  A  white  powder  is  obtained 
which  is  completely  soluble  in  wator  and,  when  acidified, 
the  solution  has  all  tho  properties  of  a  tannin  solution. 
Or  tho  mixture  obtained  by  warming  phenol  with  strong 
sulphuric  acid  is  heated  to  140°  C.  for  72  hours  under 
20  mm.  pressure  and  the  process  continued  as  above. 

— D.  J.  L. 

Leather  or  leather-like  products  ;  Process  for  preparing . 

Chem.-Technologische   Studienges.    m.b.H.     Ger.   Pats. 
258,992  and  258,993,  Feb.  22  and  May  23,  1911. 

(1)  The  moisture  is  removed  from  unhaired  hides  by 
repeatedly  washing  with  alcohol  of  increasing  strength, 
and  the  hides  are  then  treated  with  a  solution,  containing 
no  water,  which  leaves  a  homogeneous  residue  on  evapora- 
tion ;  thus,  non-aqueous  solutions  of  shellac  or  other 
resin,  or  tar  or  cellulose  derivatives  may  be  used.  (2) 
A  solution  of  asphaltum  in  a  non-aqueous  solvent  may  be 
used  in  place  of  those  mentioned.  The  products  are 
very  tough  and  resistant  to  water,  and  their  electrical 
resistance  is  very  high. — T.  F.  B. 

Leather  and  analogous  products  ;   Process  for  making  ■ 


Chemisch  Technologlsche  Studienges.    m.  b.  H.    Fr.  Pat. 
452,380,  Dec.   14,   1912. 

See  Ger.  Pats.  258,992  and  258,993  of  1911 ;  preceding. 
The  dried  skin  may  be  immersed,  immediately  after 
tanning  or  after  the  treatment  with  the  solutions  specified, 
in  a  bath  of  molten  asphaltum,  pitch,  paraffin,  ceresin,  etc. 
the  melting  point  of  which  is  above  that  to  which  tho 
finished  leather  is  to  be  subjected. — T.  F.  B. 


Chrome  leather ;  Process  for  preparing 


-.  A.  Wolff. 
Ger.  Pat.  259,922,  Sept."  4,  1912.  Addition  to  Ger.  Pat. 
255, 110  (see  Eng.  Pat.  27,900  of  1911 ;  this  J„  1912,  292). 

In  the  process  described  in  the  principal  patent,  an 
aqueous  solution  of  a  strongly  (from  7/12  to  2/3)  basic 
chromium  formate  may  be  used.  This  may  be  prepared  by 
adding  13-6  kilos,  of  sodium  formate  to  100  kilos,  of 
semibasic  chromium  chloride  solution,  containing  15-2 
per  cent,  of  chromic  oxide ;  after  standing  until  the 
solution  has  assumed  a  blue-violet  colour,  5-3  kilos,  of 
calcined  soda  dissolved  in  20  litres  of  water  is  added, 
and  the  solution  is  diluted  to  15°  B.  (sp.  gr.  1*116),  when 
it  will  contain  about  5  per  cent,  of  chromic  oxide.  The 
hides  are  pickled  and  immersed  in  this  liquid  for  one  to 
five  hours,  according  to  their  thickness. — T.  F.  B. 


Chrome     leather ;      Process    for     impregnating 


-.     J. 
Winther.     Fr.  Pat.  452,029,  Dec.  18,  1912. 

See  Eng.  Pat.  17,228  of  1912 ;   this  J.,  1913,  38.— T.  F.  B. 

Process   for   obtaining  condensation   products   of  cresolsul- 
phonic   acids.     Fr.    Pat.    451,877.     See   III. 
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Ammonium  sulphate;    Influence  of on  the  phosphate 

manuring  of  oats.  E.  A.  Mitscherlich  and  W.  Simmer- 
macher.  Landw.-Vcrs.-Stat.,  1913,  79  and  80,  71— 9G. 
Chem.  Zentr.,  1913,  1,  1999—2000. 

Ammonium  sulphate  increased  considerably  tho  solubility 
of  di-  and  tri-caleium  phosphate  in  water  saturated  with 
carbon  dioxide,  and,  within  narrow  limits,  also  enhanced 
tho  manurial  value  of  these  two  phosphates.  When  used 
as  an  auxiliary  manure,  ammonium  sulphate  had  no  effect 
on  tho  utilisation  of  the  phosphoric  acid  of  superphosphate 
or  basic  slag  by  oats,  and  it  also  appeared  to  have  no 
action  on  the  phosphoric  acid  of  the  soil. — A.  S. 


Exports  of  phosphates  from  Egypt.     See  VII. 
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Sugar  beetroot;  Action  oj  sulphur  on  the  growth  of 
Urban.     See  XVII. 


Patents. 
Manures  ;    Manufacture  of  enriched  phosphate  ■ 


-.     H. 
Naegell.     Fr.  Pat.  452,572,  March  8,  1912. 

Natural  phosphates,  poor  in  phosphoric  acid,  are  treated 
with  dilute  aqueous  solutions  of  volatile  acids  in  con- 
venient proportions,  thus  dissolving  the  tricalcium 
phosphate  and  separating  it  from  the  insoluble  impurities. 
The  resulting  solution  may  be  boiled  to  decompose  the 
volatile  acid,  such  as  sulphurous  or  carbonic  acid,  and 
precipitate  the  dissolved  phosphate. — B.  N. 

Manures  ;    Manganese with   a   base   of  blast-furnace 

slag.     P.  Variot.     Fr.  Pat.  452,602,  Dec.  28,  1912. 

The  employment  of  blast-furnace  slag  as  a  manganese 
manure  is  based  on  a  preliminary  determination  of  man- 
ganous  oxide,  which  varies  from  03  to  40  per  cent,  accord- 
ing to  the  origin  of  the  slag. — B.  N. 

Weeds  and  parasites  ;    Process  for  preparing  compounds, 

soluble  in  water,  for  destroying .     Z.  Bocker.     Ger. 

Pat.  259,767,  Nov.  26,  1909. 

By  treating  calcined  ferrous  sulphate  with  concentrated 
sulphuric  acid,  a  very  stable  and  easily  soluble  compound 
is  obtained,  in  a  compact  form,  which  may  be  used  as  a 
weed-killer  and  parasiticide. — T.  F.  B. 


XVIL— SUGARS;   STARCHES;   GUMS. 

Sugar  beetroot;    Action  of  sulphur  on  the  growth  of- 


J.  Urban.     Z.  Zuckerind.  Bohni.,  1913,  37,  441—444. 

In  view  of  the  favourable  results  on  various  plants  reported 
to  have  been  obtained  by  using  sulphur  as  fertiliser  (this 
J.,  1912,  293),  an  experiment  was  made  with  sugar  beet- 
root in  a  field  manured  with  potassium  sulphate,  ammonium 
sulphate  and  Chile  saltpetre.  Flowers  of  sulphur  equal  to 
200  kilos,  per  hectare  (178  lb.  per  acre)  were  strewed  on 
the  ground  immediately  behind  the  sowing  machine  and 
hoed  in.  The  result  was  a  slight  increase  in  the  yield,  but 
no  difference  was  observed  in  the  colour  of  the  leaves 
during  growth,  and  the  sugar  content  and  quality  of  the 
pressed  juice  showed  no  improvement. — L.  J.  de  W. 

Reducing    sugars;     Determination    of by    Lehmann's 

method.     L.   Grimbert.     Ann.   Chim.  analyt.,  1913,  18, 
187—189. 

Various  modifications  of  Lehmann's  method  have  been 
proposed  (see  this  J.,  1898,  499  ;  1899,  76,  524),  but  the 
author  now  describes  what  he  considers  a  more  accurate 
method.— W.  P.  S. 

Patents. 

Maize  [Sugar  and  paper  pulp]  ;    Process  of  treating . 

F.  L.  Stewart,     Fr.  Pat.  451,961,  Dec.  16,  1912. 

See  U.S.  Pats.  811,523  of  1906,  923,088  of  1909,  and 
1,018,994  of  1912  (this  J.,  1906,  226;  1909,737;  1912, 
352).  The  fibrous  residues  from  the  stalks  and  ears  are 
boiled  with  an  equal  volume  of  a  15  per  cent,  solution  of 
sodium  hydroxide  for  about  3  hours  under  a  pressure  of 
about  3  atmospheres.  The  pulp  thus  obtained  serves  for 
the  manufacture  of  paper. — L.  E. 


Starch  ;   Apparatus  for  drying 


-.     L.  P.  Bauer,  Pekin, 

111.,  Assignor  to  Corn  Products  Refining  Co.     U.S.  Pat, 
1,061,720,  May  13,  1913. 

Thk  starch  is  conveyed  through  a  drying  tunnel  in  a 
carrier  having  foraminous  walls  and  divided  by  vertical 
screens  into  a  number  of  narrow  compartments,  open  at 
the  top,  and  closed  at  the  bottom  by  devices  which  can 
be  displaced  so  as  to  allow  the  discharge  of  the  dried  starch 


by  gravity.  Hot  air  is  circulated  through  the  tunnel  and 
through  spaces,  extending  the  whole  length  of  the  carrier, 
left  between  the  compartments  containing  the  starch. 
(See  also  U.S.  Pat.  1,035,302  of  1912  ;  this  J.,  1912,  1089.) 

— A.  S. 


Cane  sugar  industry  ;  Impls.  in  the 


-.     E.  E.  Battelle. 
Fr.  Pat.  452,734,  March  16,  1912. 

See  U.S.  Pats.  1,044,003  and  1,044,004  of  1912 ;  this  J., 
1912,  1195.— T.  F.  B. 

Textile  and  other  manufactures  ;    Product  [gum]  for  use 

in .      P.  C.  D.  Castle,  St.  Margarets  on  Thames. 

U.S.  Pat.  1,063,118,  May  27,  1913. 

See  Eng.  Pat.  20,648  of  1911  ;  this  J.,  1912, 1141.— T.  F.  B. 

Producing  compounds  of  formaldehyde  with  sugars.     U.S. 
Pat.  1,062,501.     See  XX. 


XVIII.— FERMENTATION  INDUSTRIES. 

Invertase  ;    Action  of  hydrogen  chloride  and  ammonia  gas 

on .      VI.     T.    Panzer.     Z.    physiol.    Chem.,    1913, 

85,  225—230.     (See  also  this  J.,  1913,  41,  441,  547,  620.) 

Invertase  was  treated  with  gaseous  hydrogen  chloride  and 
ammonia  under  the  conditions  described  for  diastase 
(loc.  cit.).  The  absorption  of  ammonia  was  in  excess 
of  the  equivalent  of  the  hydrogen  chloride  by  approxi- 
mately the  amount  which  is  absorbed  when  invertase  is 
treated  with  ammonia  alone.  A  certain  amount  of 
ammonium  chloride  is  lost  so  that  the  increase  in  weight 
does  not  correspond  accurately  with  the  decrease  in 
acidity  and  the  increase  in  the  nitrogen  found  by  titration 
in  presence  of  formaldehyde.  The  increase  in  this  titration 
value  is  smaller  than  would  be  required  by  the  ammonium 
chloride  absorbed,  an  anomaly  which  is  accounted  for 
by  the  fact  that  under  the  action  of  hydrogen  chloride 
gas  the  invertase  undergoes  dehydration  producing  an 
anhydride.  Apart  from  the  formation  of  the  anhydride 
and  the  formation  of  ammonium  chloride,  the  combined 
action  of  hydrogen  chloride  and  ammonia  upon  invertase 
does  not  differ  essentially  from  the  action  of  ammonia 
alone.  The  percentage  of  amide  nitrogen  in  the  treated 
product  is  considerably  smaller  than  in  the  original ; 
this  fact  again  is  connected  with  the  formation  of  an 
anhydride.  The  enzymic  activity  of  the  invertase, 
which  is  destroyed  by  the  action  of  hydrogen  chloride, 
is  not  restored  by  the  subsequent  action  of  ammonia, 
as  in  the  case  of  diastase.  Thus  the  destruction  of  the 
enzymic  activity  is  not  due  to  the  combination  of  the 
acid  with  one  of  the  characteristic  groups  of  the  invertase, 
but  is  explained  by  the  formation  of  the  anhydride  which 
is  not  reversible  by  ammonia. — J.  F.  B. 


Alcoholic    fermentation ;     The    reaction    phases    of- 


H.  Euler  and  D.  Johansson.     Z.  phvsiol.  Chem.,  1913, 
85,  192—208. 

The  authors'  researches  confirm  the  separate  existence 
of  a  yeast  enzyme  which  converts  the  ordinary  hexose 
sugars  into  a  carbohydrate  capable  of  combining  with 
inorganic  phosphates  under  the  estcrifving  action  of 
another  enzyme  (phosphatese).  The  solubility  of  the 
various  enzymes  varies  with  different  yeasts  and  different 
conditions.  In  certain  extreme  cases  the  aqueous  infusion 
of  a  dried  yeast  will  be  abolutely  devoid  of  esterifying  or 
fermenting  action  on  a  solution  of  pure  dextrose,  whilst 
acting  vigorously  on  a  solution  of  dextrOBS  previously 
modified  by  the  action  of  living  yeast  for  a  short  time. 
In  the  majority  of  cases  the  aqueous  infusion  his  a  -light 
action  on  pure  dextrose  but  its  action  on  the  modified  sugar 
is  far  more  powerful.  The  quantitative  validity  of  Harden 
and  Young's  equation:  2C6H1206  +  iM'O.ll  K  .  2<  ()t+ 
2C2HG0+2H2CM  -C,  H10O«(PO4R.)1wastes1  d,  and  the  fact 
confirmed  that  the  ratio  of  phosphate  combined  to  carbon 
dioxide  evolved  approaches  unity  under  normal  circum- 
stances.      In    presence    of     toluene,    it   is    higher    than 
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umtv  m  the  carlv  -tage-.  because  the  .volution  of 
sarbon    dioxide    is    reetrioted     by    exoesa     oi     uncom- 

bmed  phosphate,  but  it  falls  to  unity  as  this  excess  dis- 
appears. In  the  absence  of  toluene  this  ratio  is  always 
considerably  lower  than  unity,  owing  to  the  restriction 
of  the  amount  of  combined  phosphate  by  the  reversal  of 
the  e-tentication  by  enzymatic  hydrolysis.  With  the 
interaction  of  eqiiimolecular  proportions  of  dextrose  and 
phosphate  in  prc.-ence  of  dried  yeast,  the  free  phosphate 

tppears  entirely,  but  gradually  reappear-  owing  to  the 
hydrolysis  of  the  oarbohydrate-phosphate  ester.  At  the 
moment  when  all  the"  free  phosphate  has  combined, 
all  BUgar  will  have  disappeared,  the  rotatory  power 
becoming  zero.  In  presence  of  toluene  the  evolution 
of  carbon  dioxide  is  largely  suppressed  as  soon  as 
all  the  ragat  is  combined  with  phosphate,  but 
in  absence  of  toluene  the  evolution  of  carbon  dioxide 
continue-  strongly.  Thus  the  enzymatic  hydrolysis  of  the 
phosphate  ester  i-  strongly  inhibited  by  antiseptics.  All 
the  shore  phenomena  occur  almost  as  markedly  with  dried- 

-t  suspension  without  the  addition  of  sugar  as  with 
sugar,  the  phenomena  in  such  a  case  depending  on  the 
autofermentation  of  the  higher  carbohydrates  of  the 
dried  yeast  substance.  The  mechanism  of  alcoholic 
fermentation  and  the  spheres  of  activity  of  the  various 
individual  yeast  enzymes  are  by  no  means  completely 
elucidated  by  Harden  and  Young's  formula. — J.  F.  B. 

Port    wine ;     Production,    composition    and    standards    of 

genuineness   of .     A.    Kickton    and    R.    Murdfield. 

7.  Inters.  Xahr.  u.  Genussm.,  1913,  25,  625—675. 
Following  a  description  of  the  method  of  production  of 
port  wine  are  the  results  of  analysis  of  more  than  500 
sample-,  from  various  classified  sources,  imported  into 
rmany  in  1910  and  1911.  These  data  are  discussed 
fully  and  the  conclusion  drawn  that  genuine  port  wines 
(from  the  Douro  region  in  Portugal)  possess,  within 
certain  limits,  a  uniformity  of  composition  which  renders 
it  possible  in  many  cases  to  distinguish  them  from  dessert 
wines  of  other  origin.  The  normal  composition  of  port 
wines  imported  into  Germany  is  as  follows  : — Alcohol 
14  5  — 17  .j  grins,  per  100  c.c,  extract  (including  sugar) 
8-0 — 11-5  grms.,  total  acids  (calculated  .is  tartaric 
acid)  0-3 — (MS  grm.,  sugar-free  extract  1-5 — 2-5  grms., 
a-h  015 — 0-3  grm.,  glycerin  0-5 — 0-7  grm.  and 
phosphoric  acid  15 — 30  mgrms.  per  100  c.c.  Par- 
ticularly characteristic  i-  the  distinct  preponderance 
of  Uerulose  over  dextrose  in  genuine  samples.  The 
analvtical  results  obtained  for  red  and  white  port  wines 
are  practically  the  same. — J.  H.  L. 

Aniline   dyes;     New   reaction  for  the   detection   of in 

foryd*    and    espiri/ilhj    in    wines.     P.     Malvezin.     Ann. 

(him.  analyt.,   1913,  18,    193. 

Thk  wm  with  animal  charcoal  (an  excess  being 

avoided),  the  mixture  i,  filtered,  and  3  c.c.  of  the  colourless 

filtrate  are   mixed   with  3  c.c.   of  a  reagent   prepared   by 

passim;  rarphur  dioxide  through  a  40  per  cent,  formalde- 

lution.      H    the    wine    contains    fuchsin    or    other 

aniline    dye,     a     violet     colouration     develops     gradually. 

iral  wine,  yield  a  faint   pink  colouration.      The  testis 

i  more  senatttTe  by  heating  the  mixture  of  the 
filtrate  and  reagent. — \V.  P.  S. 

Acetic  fwU.ria  ;    Permanent  cultures  oj .     H.   Frings, 

jun.     Dtseh.     K-i-md.,     1913,    17,     114—115.     Hem. 

/  -.tr.  1913,  1,  199ft 
ttrks  of  acetic  bacteria  will  usually  keep  only  for 
a  few  month-.    This  i-  eonsidered  to   be  due  to    the 
inj  -  Bed   of  the  acetic  Mid  produced,  and  the 

author  reoommeodi  'he  use  of  a  liquid  nutrient  medium 
in  narrow-necked  Basks  of  Jena  glass  of  600  <■'  ■  capacity. 

The  fla-k  fa)  filled  to  a  point  halfway  Dp  the  neck,  the  lattef 

being  20  mm.  inside  diem,  and  15  <ni.  long,  and  clo  sd 
by  a  gla**  nap  peeked  irith  cotton-wool     Under  these 

tee  of  the  culture  in  contact  with  air 

:;  m  relation  to  the  bulk  of  the  liquid  and  hence 

the  rat-  of  formation  of  acetic  acid  will  be  very  low. — A.  S. 


Methyl    and    ethyl    alcohols;      Determination    of in 

mixtures  of  the  two.     J.  Meyerfeld.     Chem.-Zeit.,  1913, 
37,  619—651. 

Thk  total  alcohol-content  of  mixtures  of  methyl  and  ethyl 
alcohols  containing  not  much  water,  can  be  found  from 
the  sp.  gr.  at  15°/15°  C.  by  reference  to  Windisch's 
gravity  tables,  the  tables  for  both  alcohols  being  almost 
identical  over  a  considerable  range  (cp.  Hctper,  this  J., 
1913,  103).  About  5  grms.  of  the  mixture  are  then  diluted 
to  100  c.c,  and  10  c.c.  of  the  solution  added  to  a  cold 
mixture  of  50  c.c.  of  2Ar-chromic  acid  and  20  c.c.  of  con- 
centrated sulphuric  acid  in  a  500  c.c.  flask  on  which  rests 
a  small  funnel.  The  liquid  may  be  heated  at  once,  and 
after  boiling  for  a  short  time,  it  is  cooled,  diluted  to  a 
litre  and  titrated  with  N/ 10  sodium  thiosulphate  solution 
in  presence  of  potassium  iodide,  to  determine  the  unreduced 
chromic  acid  (cp.  Blank  and  Finkenbeincr,  this  J.,  1906, 
500).  The  titre  of  the  2N  -chromic  acid  employed  is  best 
found  by  boiling  50  c.c.  with  20  c.c.  of  concentrated 
sulphuric  acid,  cooling,  diluting  to  1  litre,  and  titrating 
with  A7/]0-thiosulphate  solution.  Under  the  conditions 
prescribed  methyl  alcohol  is  completely  oxidised  to  carbon 
dioxide  and  water,  and  ethyl  alcohol  to  acetic  acid.  If 
a  is  the  weight  of  the  mixed  alcohols  used  for  the  deter- 
mination, and  6  is  the  weight  of  oxygen  corresponding 
to  the  chromic  acid  reduced,  then  the  weights  of  methyl 
and  ethyl  alcohols  present  arc  respectively  (466 — 32o)/37 
and  (69a — 466)/37.  The  whole  determination  can  be 
carried  out  in  an  hour  and  the  results  are  accurate,  e.g., 
in  a  test  liquid  containing  50-42,  48-88  and  0-70  per  cent, 
respectively  of  ethyl  alcohol,  methyl  alcohol  and  water, 
the  percentages  found  were  50-76,  48-58  and  0-66.  (See 
also  Hehner,  Analyst,  1887,  12,  25).— J.  H.  L. 

Determination  of  lactic  acid.     Bellet.     See   XXIII. 

Patents. 

Musts  and  other  saccharine  liquids  ;  Process  of  de-sulphita- 

tion  applied  to .     M.    Depaty.     Fr.    Pat.   451,904, 

Feb.  23,  1912. 

The  liquid,  at  a  constant  temperature  of,  say  70°  C,  is 
circulated  through  a  series  of  connected,  open  vats, 
each  of  which  is  fitted,  at  the  bottom,  with  a  perforated, 
arched  plate.  The  last  vat  of  the  series  has  an  overflow, 
so  that  the  level  of  liquid  in  each  vat  is  kept  constant 
at  the  same  height.  A  large  volume  of  air  (sterilised  by 
heating  if  desired)  is  forced  at  a  low  pressure,  e.g.,  by  a 
fan,  into  the  space  beneath  each  perforated  plate,  and 
ascends  through  the  liquid;  the  air  may  be  heated  by 
subjecting  it  to  increased  pressure  at  the  outlet  from  the 
fan.— L.  E. 

Denaturant  Jor  alcohols.     C-hcm.  Fabr.  auf  Actien,  vorm. 
E.  Schering.     Ger.  Pat.  258,243,  May  25,  1912. 

Allyl  formate  is  proposed  as  a  denaturant  for  alcohols, 
particularly  ethyl  alcohol.  Allyl  formate  is  soluble  in 
water  and  has  a  boiling  point  (82° — 83°  C.)  close  to 
that  of  ethyl  alcohol,  which  renders  its  separation  by 
di-tillation  very  difficult.  It  imparts  a  distinctive  flavour 
to  the  alcohol,  without  rendering  it  highly  toxic. — T.  F.  B. 


XIXa— FOODS. 


G.  Deniges.     Ann. 


Milk  sampler  ;    Preservation  of 

Chun,    analyt.,    1913,    18,    189—192. 

Milk  samples  may  be  preserved  for  future  analysis  by  the 
addition  of  I  e.e.'of  a  mixture  of  50  grms.  of  cry-tallied 
phenol  and  10  c.c.  of  95  per  cent,  alcohol  to  each  100  c.c. 
of  milk.  The  treated  milk  may  be  kept  for  10  years 
without  alteration,  but  requires  to  be  heated  to  about 
10  CL,  well  ihaken,  and  then  cooled  before  it  is  ready  for 
analysis.  The  presence  of  the  phenol  does  not  interfere 
with  the  determination  of  the  various  constituents,  but 
a  correction  must  be  made  for  the  increase  in  volume 
caused   by  its  addition. — VV.  P.  S. 
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Whey  from  cheese-making;    Treatment  of .     0.  Alle- 

mann  and  W.  Miiller.     Milchwirtschaftl.     Zentr.,  1913, 
42,   225—234.     Chem.   Zentr.,    1913,   1,    1995—1997. 

The  fat  still  present  in  whey  from  cheese-making  is 
recovered  by  "  creaming,"  by  centrifuging,  or  by  a  special 
treatment  ("  Vorbrechen")  whereby  a  portion  of  the 
protein  is  coagulated.  For  this  treatment,  "  acid " 
(prepared  by  a  pure  lactic  acid  fermentation)  is  added, 
the  proportion  varying  according  to  the  degree  of  "  ripe- 
ness "  of  the  original  milk  ;  usually  20 — 30  litres  of  "  acid  " 
(corresponding  to  about  250  grms.  of  lactic  acid)  are  added 
per  1000  litres  of  milk.  After  the  addition  of  the  acid  the 
whey  is  heated  to  about  80°  C. ;  the  coagulated  protein 
(probably  the  lactoglobulin)  encloses  the  globules  of  fat 
and  carries  them  to  the  surface.  The  coagulum 
("  Vorbruch ")  can  be  worked  up  into  whey  butter 
■("  Vorbruchbutter").  The  separated  whey  is  now  treated 
with  a  further  quantity  of  "  acid  "  (5 — 8  litres  per  !00  litres 
of  whey)  and  heated  nearly  to  boiling,  whereby  the 
remainder  of  the  protein  (the  albumin)  separates,  leaving 
a  clear  liquid  free  from  protein,  which  can  be  utilised  in  the 
preparation  of  "  acid  "  and  rennet.  The  coagulum  from 
the  second  stage  of  the  treatment  forms  the  basis  of  whey 
•cheese  ("  Ziger  ").— A.  S. 

New  reaction  for  the  detection  of  aniline  dyes    in   foods, 
especially  in  wines.     Malvezin.     See  XXIII. 

Patents. 

Margarine.     S.  A.  Blichfeldt,  Southall,  Middlesex.     Eng. 
Pat.  8227,  April  4,  1912. 

An  emulsion  of  water  and  fats,  containing  up  to  85  per  cent, 
of  the  latter,  is  produced  according  to  the  process  described 
in  Eng.  Pat.  4505  of  1912  (this  J.,  1913,  445),  and,  after 
•cooling,  is  converted  into  margarine  in  the  ordinary 
manner. — W.  P.  S. 

■Cereal  foodstuff  and  method  of  producing  the  same.  J.  Lewis 
and  S.  J.  Thomas,  London.  Eng.  Pat.  11,992,  May  20, 
1912. 

■Cereal  grain  is  soaked  in  water  for  10  hours,  then  boiled  for 
2  hours,  drained,  cooled  to  40°  F.  (4°  C.)  and  mixed  with 
malt  extract  in  the  proportion  of  about  4  lb.  to  100  lb. 
of  grain.  The  mixture  is  well  stirred,  allowed  to  stand, 
then  heated  to  200°  F  (93°  C.)  for  2  hours,  dried,  and 
rolled  into  flakes. — W.  P.  S. 


Dough  ;    Treatment  of- 


-.  G.  Lunt,  Formby,  and  The 
Patent  Dough  Aerator  Co.,  Ltd.,  Liverpool.  Eng.  Pat. 
14,291,  June  19,  1912. 

The  dough,  after  the  expiration  of  about  three-quarters 
of  the  usual  period  of  fermentation,  is  permeated  by  the 
passage  through  it  of  large  volumes  of  air  containing  a 
.minute  proportion  of  nitrogen  peroxide. — W.  P.  S. 

^Cattle-food  ;    Combination  of  substances  for  use  as  a 


or  for  insulating  purposes,  and  for  the  preparation  of 
'Coated  fabrics  and  artificial  boards.  A.  S.  Rowe,  London. 
Eng.  Pat.  17,554,  July  29,  1912. 

Peat  moss  is  mixed  thoroughly  with  three  or  more  times 
its  weight  of  brewers'  pressed  or  liquid  yeast,  the  mixture 
is  dried,  and  pressed  into  cakes  or  sheets.  The  dried  mixture 
may  also  be  ground  to  a  powder  and  mixed  with  other 
food  materials,  or  the  moist  material  may  be  passed  between 
rollers  and  generally  treated  in  the  manner  usual  with 
pulp  when  manufactured  into  millboard. — W.  P.  S. 


Condensed    milk ;     Process    of    manufacturing 


-.  M. 
Vouga,  Cortaillod,  Switzerland.  U.S.  Pat.  1,062,133, 
May  20,  1913. 

See  Fr.  Pat.  441,489  of  1912  ;  this  J.,  1912,  835.— T.  F.  B. 

Soya  ;    Treatment  of to  convert  it  into  food  products. 

N.  Bergey.     Fr.  Pat.  452,082,  Feb.  26,  1912. 

She  Eng.  Pat.  5169  of  1912  ;  this  J.,  1913,  446.— T.  F.  B. 


Albumins  ;    Process  for  restoring  coagulated to  their 

original  condition.     A.   H.   Rasche.     Fr.   Pat.  452,565, 
Dec.  12,  1912. 

See  Eng.  Pat  28,613  of  1912  ;  this  J.,  1913,  621.— T.  F.  B. 


XIXb.— WATER  PURIFICATION  ;  SANITATION. 

Phenol;     Determination   of in   presence   of   organic 

matter.     E.    M.    Mumford.     Chem.    News,    1913,    107, 
253. 

For  the  determination  of  relatively  small  amounts  of 
phenol,  such  for  instance  as  are  present  in  peptone  media 
containing  phenol,  used  in  bacteriology,  the  liquid  under 
examination  is  heated  for  1  minute  to  from  80°  to  90°  C. 
with  a  few  c.c.  of  concentrated  sulphuric  acid  ;  a  quantity 
of  10  per  cent,  potassium  nitrate  solution,  sufficient  to 
oxidise  the  organic  matter  and  nitrate  the  phenol,  is  then 
added  and  the  mixture  is  boiled  until  it  becomes  straw- 
yellow  in  colour.  After  cooling,  an  excess  of  ammonia  is 
added,  and  the  colouration  obtained  (due  to  ammonium 
picrate)  compared  with  that  of  a  standard  phenolsulphonic 
acid  solution  which  has  been  nitrated  and  rendered 
ammoniacal.  As  little  as  0-0001  grm.  of  phenol  may  be 
determined  by  the  method  and  the  results  obtained  are 
sufficiently  accurate  for  ordinary  purposes. — W.  P.  S. 


Patents. 
Permutite  ;   Process  for  regenerating 


-.     G.  Schweikert 
and  A.  Czeczowicz'a.     Fr.  Pat,  452,079,  Nov.  14,  1912. 

See  U.S.  Pat.  1,054,460  of  1913  ;  this  J.,  1913, 377.— T.F.B. 

Preparing  compounds  soluble  in  water  for  destroying  weeds 
and  parasites.     Ger.  Pat.  259,767.     See  XVI. 


XX.— ORGANIC  PRODUCTS  ;   MEDICINAL 
SUBSTANCES ;  ESSENTIAL  OILS. 

Alkaloids  of  the  atropine  group  ;   Quantitative  study  of  the 

absorption  of  ultra-violet  radiation  by .     M.  Compel 

and  V.  Henri.     Comptes  rend.,  1913, 156,  1541—1544. 

Atropine  has  three  absorption  bands  at  \  =  2645,  2580, 
and  2505  respectively,  with  general  absorption  increasing 
rapidly  below  2493.  The  three  bands  are  apparently  those 
of  the  benzene  ring  displaced  about  30  units  towards  the 
red.  The  remaining  benzene  bands  are  masked  by  the 
strong  absorption  of  the  rest  of  the  molecule.  Apoatropina 
has  one  band  at  X  =  2626,  while  cocaine  has  bands  at 
X=2814, 2722  and  2314.  The  last  is  remarkably  prominent 
and  can  be  used  to  detect  o1,,-  mgrm.  of  cocaine  in  10  c.c. 
of  solution.  The  cocaine  bands  are  apparently  those 
of  benzoic  acid  displaced  a  little  towards  the  red.  This 
method  of  absorption  spectra  can  be  used  for  the  quanti- 
tative estimation  of  the  alkaloid  with  an  accuracy  of  5—10 
per  cent. — W.  H.  P. 

Carbonletra-iodide  ;  Properties  of ,  and  its  determ  ination 

in -presence  of  iodoform.  M.  Lantenois.  Comptes  rend., 
1913,  156,  1629—1631.  (See  this  J.,  1913,  624.) 
Hydrogen  begins  to  reduce  carbon  tetra-iodide  at  100°  C. 
Iodoform  is  the  first  product,  but  the  hydriodic  acid  MBO 
formed  reduces  this  to  methylene  iodide  and  methyl 
iodide.  Alcoholic  potassium  hydroxide  also  reduces  u  at 
30° — 40°  C,  a  small  quantity  of  methane  being  amongst 
the  products.  Sodammonium  dissolved  in  liquid  ammonia 
reacts  readily  with  carbon  tetra-iodide  ;  methane  u  pro- 
duced,  but  no  ethylene  nor  acetylene.  A  portion  of  the 
carbon  is  found  as' sodium  cyanide,  and  traoea  "f  methyl- 
amine  and  probably  guanidme.  Oxygen  at  the  ordinal] 
temperature,  even  in  the  dark  (and  leu  rapidly  air)  decom- 
poses the  tetra-iodide  completely,  yielding  iodine  and 
carbonyl  iodide,  which  dissociates  into  iodine  and  carbon 
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monoxide  (wit  h  some  carbon  dioxide  from  the  excess  of  oxy- 
gen). .Many  metallic  chlorides  yield  with  the  tctra-iodide 
metallic  iodides  and  carbon  iodochloridc.  Silver  nitrate 
in  10  per  cent,  solution  reacts  partially  according  to  one, 
partiallv  according  to  the  other  of  the  following  equa- 
tions-<i)CI<-f4At'XOJ  +  2H..O  =  eO„  +  4HNOs+4AgI;(2) 
30I4-r-12AgXO,4-6H1O=3Cb-fAglb3+llAgI+12HNO3 
The  volume  of  gas  formed  from  a  given  quantity  of 
tetra-iodideisthesamein  either  case  ;  and  a  determination 
of  this  volume  affords  a  means  of  determining  tetra-iodide 
in  presence  of  iodoform.  From  1  grm.  of  tctra-iodide  the 
volume  of  gas  is  42-9  c.c.,  from  1  grm.  of  iodoform  56-6  c.c. ; 
whilst  the  percentages  of  iodine  in  the  two,  97-7  and  96*7, 
are  so  close  that  gravimetric  determination  of  the  compo- 
sition of  a  mixture  is  practically  impossible. — J.  T.  D. 

Patents. 

Phenylcinchon  in  ic  acid  and  homologues  or  derivatives  (hereof  ; 

Manufacture  of  derivatives  of .     Farbwcrke  vorm. 

Meister,  Lucius,  und  Briining,  and  R.  Schwabe,  Hochst 
on  Maine,  Germanv.  Eng.  Pat.  10,443,  May  2,  1912. 
Addition  to  Eng.  Pat.  10,352,  dated  Jan.  16,  1912  (see 
this  J.,  1913,  024). 

In  place  of  the  aliphatic  amines  described  in  the  principal 
patent,  complex  aliphatic  amines  or  aromatic  ammo- 
compounds  may  be  combined  w  ith  the  chloride  of  a-phenyl- 
cinchoninic  acid  or  a  homologue  or  derivative  thereof  ; 
the  following  ammo-compounds  are  mentioned  : — Ethanol- 
ethylamine,  glycocoll  methyl  ester,  p-aminobenzoic  acid 
ethyl  ester,  p  -amino  ben  zoic  acid,  p-phenetidine,  and  1- 
phenyl-2.3-dimethyl-4-amino-5-pyrazolone.  The  products 
are  stated  to  be  tasteless  and  "  of  great  therapeutic 
value."— T.  F.  B. 


iiKthyUnetetramine  and  hydrogen  peroxide  ;  Process  of 

producing   a    solid   stable   compound   of .     Diamalt 

Akt.-Ges.,  Munich,  Germanv.     Eng.  Pat.  29,373,  Dec. 
20,  1912.     Under  Int.  Conv",  Jan.  27,  1912. 

Finely  powdered  hexamethylenetetramine  is  added  to  a 
cooled  concentrated  {e.g.,  30  per  cent.)  hydrogen  peroxide 
-■  ration,  the  mixture  is  well  stirred,  and  the  double  com- 
pound of  hexamethylenetetramine  and  hydrogen  peroxide 
l-  precipitated  by  adding  alcohol-ether  or  other  precipitant. 
Another  method  consists  in  adding  concentrated  hydrogen 

Eeronde,  with  cooling,  in  the  usual  process  for  preparing 
imethylenetetramine,  and  isolating  the  compound  by 
known  methods.  The  product  is  soluble  in  cold  water  and 
in  alcohol,  but  is  not  easily  soluble  in  ether.  It  may 
contain  up  to  35  or  40  per  cent,  of  active  oxygen,  the  best 
.its  being  obtained  by  using  two  mols.  of  hydrogen 
peroxide  to  one  of  hexamethylenetetramine. — T.  F.  B. 

Fain  and  fatty  oils,  and  malt  extract  or  mallodexlrin  ;  Process 
of  producing  dry  pulverulent  or  pulverisable  compounds 

of .     M.     Hamburg,     Bishop's     Stortford,     Herts. 

:.  Pat.  29,481,  Dec.  21,  1912. 

The  fat  or  oil  (25  parts  or  more)  is  emulsified  with  highly 

i  malt  extract  or  maltodextrin  syrup  (75  parts), 

the  mixture  is  dried,  e.g.,  by  spreading  i'   on  plates  in  a 

mm  chamber  at  40' — 60° C,  and  the  dried   mass  is 

granulated  or  powdered. — L.  E. 

per  eom\  n  und  analogtmt  compounds; 

ItVCCM    of   proimdmg    •  M.     von     Linden, 

Bonn,  K.  Meissen,  Hohennonnef,  and  A.  Strauu,  Bar- 
•  rmanv.     Kng.  Pat.  3950,  Feb.  1.",,  1913.      Under 
Int.  OODT.,  March  2J,    1912. 

od   analogous  compounds,   taefa   •■'     jecorin, 
in,  kephalin.  :i  be  combined  with  inorganic  or 

ink  copper  saris  to  form  complex  compounds,  which 
ipplicabk  at  remedies  for  infectii  particu- 

larly tuberculosis.     For  exempt  pari   of  the  dry 

copper  w»lt  of  cmnamic  acid  i^  triturated  at  a  modi 

with  two  parts  of  lecithin   until  the   blue 
colon  ha>.  diss ppea red,  and  a  uniform  light  greet 

iri'd;  th"  produci   i-  soluble  in  ether  and  chloroform. 


Similarly,  a  brownish-green  mass,  soluble  in  ether  or  oil, 
is  obtained  by  adding  an  alcoholic  solution  of  one  part  of 
cupric  chloride  to  two  parts  of  lecithin. — T.  F.  B. 

Tobacco ;     Process    of   treating .     D.    A.    Gallagher, 

York.  Pa.     U.S.  Pat.  1,062,093,  May  20,  1913. 

Tobacco  is  immersed  in  water  at  a  temperature  of  105° — 
110°  F.  (41° — 43°  C),  and  then  allowed  to  drain  on  screens 
while  the  temperature  is  maintained  at  115°  F.  (46°  C). 
When  dripping  ceases,  the  temperature  is  raised  to  135° — 
160°  F.  (57°— 71°  C.)  and  kept  at  this  point  until  the 
tobacco  is  limp.  The  tobacco  is  then  shaken  to  remove 
impurities,  and  cooled  suddenly. — W.  P.  S. 


Formaldehyde   with   sugars  ;     Method   of  producing   com- 
pounds  of .     F.    Quade,    Assignor   to   J.    A.    von 

Wiilfing,  Berlin.     U.S.  Pat.  1,062,501,  May  20,  1913. 

Compounds  containing  one  mol.  of  a  biose  with  five  mols 
of  formaldehyde  are  obtained  by  heating  the  biose  with 
five  mols.  of  formaldehyde  or  a  product  which  furnishes 
formaldehyde,  in  concentrated  aqueous  solutions  at  above 
atmospheric  pressure  and  at  temperatures  up  to  110°  C. 
The  water  is  removed  from  the  resulting  solution  by 
evaporation.  The  compounds  may  also  be  obtained  by 
heating  the  biose  with  paraldehyde  in  presence  of  talc  or 
similar  inert  diluent.  (See  also  this  J.,  1911,  982  ;  1912, 
843.)— T.  F.  B. 

Liquids   or   various   substances ;    Process  for  augmenting 

the  emollient  properties  of by  the  addition  of  saponin. 

R.  von  Walther  and  W.  Dederich.     Fr.  Pat.  451,446, 
Nov.  30,  1912. 

Saponin  is  added  to  liquids,  toilet  preparations,  powders, 
ointments,  antiseptics,  etc.,  in  order  to  augment  their 
emollient  power. — W.  P.  S. 

Aliphatic   hydrocarbons   containing   two   double   linkages ; 

Process    for    producing .     Farbenfabr.     vorm.     F. 

Bayer  und  Co.    Fr.  Pat.  451,827,  Dec.  12,  1912.    Under 
Int.  Conv.,  Dec.  23,  1911. 

Erythrene,  isoprene,  and  analogous  hydrocarbons  with 
two  double  linkages,  are  obtained  by  heating  with 
dehydrating  agents  the  1.3-glycols  of  the  formula, 
R.,C(OH).CHR.CR(OH).CH.R2,  where  R  represents  hy- 
drogen or  alkyl  :  the  process  must  be  carried  out  in 
such  a  manner  that  the  hydrocarbon  formed  is  continu- 
ously removed  from  the  influence  of  the  dehydrating  agent. 
Example.  A  mixture  of  1000  parts  of  |3-methylbutanc- 
1.3-diol  with  10  parts  of  potassium  bisulphate  is  heated  to 
160° — 170°  C,  and  the  isoprene  is  separated  from  the 
distillate  :  the  yield  is  stated  to  be  about  20  per  cent,  of 
theory.— T.  F.  B. 

Isoprene;    Process  for  producing .     Badische  AniJro 

und  Soda  Fabrik.     Fr.    Pat.   452,246,  Dec.   20,   1912. 
Under  Int.  Conv.,  June  11,  1912. 

The  fraction  of  petroleum  hydrocarbons  consisting 
essentially  of  normal  pentane  and  isopentane,  e.g.,  the 
fraction  of  gasoline  of  b.  pt.  40° — 45°  C,  is  treated  with 
chlorine  in  such  a  way  as  to  produce  chiefly  tho  monochloro 
compounds,  the  mixture  of  which  is  freed  from  polyhalogem 
compounds  and  unchanged  hydrocarbon  by  distillation, 
collecting  the  fraction  of  b.  pt.  75° — 105°  C.  ;  this  fraction 
is  passed  in  the  form  of  vapour  over  quicklime  heated  to 

375 


150°  C,  or  otherwise  treated  to  remove  the  element! 
of  hydrogen  chloride.  The  mixture  of  olefines  thus 
obtained  i«  treated  with  hydrochloric  acid  in  tin-  cold; 

this  converts  the  trimethylethylene  into  2-ehloro-isopcnt- 

ane,  bu1  does  not  react  with  the  other  olefines ;  tl 

rated  by  distillation  and  converted  into  trimethyl- 
ethylene by  repeated  treatment  with  alumina  at  a  i' 
perature  w  400°— 460'  C,  the  trimethylethylene  formed 
being    converted    after    each    treatment    into    chloro* 
isopentane.      The     whole     of     the     2-chloro-isopenl 
in      now      converted      into     the      dichloro-compound, 

(CH,)I.CCl.CH&.CHt,  by  treatment    with  chlorine  under 
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the  influence  of  ultra-violet  light,  etc.,  and  this  is  con- 
verted into  isoprene  by  passing  it  slowly  in  the  form  of 
vapour  over  a  catalytic  agent,  e.g.,  barium  chloride,  heated 
to  about  350°  C— T.  F.  B. 


Halogen  compounds;  Transformation  of [into  alde- 
hydes and  ketones}.  Fabriques  de  Produits  de  Chimie 
Organique  de  Laire.     Fr.  Pat.  452,537,  March  7,  1912. 

Aliphatic  or  aromatic  halogen  compounds  are  capable  of 
Teacting  with  hexamethylenetetramine,  when  heated  in 
aqueous  or  aqueous-alcoholic  solutions,  the  elements  of 
the  hydrogen -halogen  acid  being  replaced  by  oxygen,  and 
the  corresponding  aldehyde  or  ketone  is  obtained  in  high 
yield.  Thus  benzyl  chloride  is  converted  into  benzalde- 
hyde,  the  monobromo- xylenes  into  the  toluic  aldehydes, 
allyl  iodide  into  acrolein,  and  chloroethylbenzene  into 
acetophenone.  The  aldehydes  derived  from  the  higher 
aliphatic  hydrocarbons  {e.g.,  nonanal,  decanal,  etc.),  can 
be  readily  obtained  from  the  corresponding  alkyl  iodides. 

— T.  F.  B. 


Nitrites    from    thioureas  ;     Process    for    producing . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.     Ger.  Pat.  259,363, 
April  5,  1912. 

Thiourea  or  a  derivative  thereof  is  heated  with  a  metal 
(copper,  iron,  etc.),  in  presence  of  a  diluent,  such  as 
paraffin  oil  or  anthracene.  For  example,  when  10  parts 
of  o-ditolylthiourea  are  heated  with  100  parts  of  paraffin 
oil  and  20  parts  of  iron  to  280°  C,  a  yield  of  64  per  cent,  of 
o-tolunitrile  is  obtained.  Similarly  benzonitrile  is  pro- 
duced from  diphenylthiourea. — T.  F.  B. 


Nitrites  from  mustard  oils  ;    Process  for  preparing . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.     Ger.  Pat.  259,364, 
April  5,  1912. 

Mustard  oils  are  converted  into  nitriles  by  heating  with 
a  metal  in  presence  of  paraffin,  anthracene,  naphthalene, 
xylene,  or  other  diluent.  Thus,  o-tolyl-isothiocyanate  is 
converted  into  o-tolunitrile. — T.  F.  B. 


Cyanhydrins   of  aldehydes   and   ketones ;    Preparation   of 

derivatives  of containing  sulphur.     A.  Albert.     Ger. 

Pat.  259,502,  May  1,  1912. 

When  a  cyanhydrin  of  an  aldehyde  or  ketone  is  treated 
with  hydrogen  sulphide,  addition  of  the  latter  to  the  cyano 
group  does  not  take  place  owing  to  the  presence  of  the 
hydroxyl  group.  If,  however,  this  hydroxyl  group  is 
acetylated,  the  normal  addition  of  hydrogen  sulphide 
occurs.  In  place  of  hydrogen  sulphide,  a  metallic  sulphide, 
thioacetic  acid  or  its  salts,  or  phosphorus  sulphide,  etc., 
may  be  used.  The  amide  of  methylenedioxy-3.4-0-acetyl- 
thiomandelic  acid  and  of  o-nitro-O-benzoylthiomandelic 
acid  (which  gives  a  violet  dyestuff  on  treatment  with 
alkali)  are  described.  The  sulphur  compounds  from  the 
cyanhydrins  of  ketones  may  be  used  as  antiseptics. 

— T.  F.  B. 

Hydrartinine  from  berberine  ;    Process  for  preparing . 

E.  Merck.     Ger.  Pat.  259,873,  Nov.  28,  1911.     Addition 
to  Ger.  Pat.  241,136. 

The  quaternary  compounds  of  a-aryltetrahydroberberine 
are  treated  with  reducing  agents,  and  the  bases  thus 
obtained  are  converted  into  hydrastinine  by  oxidation. 

— T.  F.  B. 

p-Hydroxyphenylethylamine ;     Process   for    preparing    N- 

alkaryl  compounds  of .     F.  Hoffmann-La  Roche  und 

Co.    Ger.  Pat.  259,874,  Oct.  13,  1912. 

P-Hydroxyphenylethylamine  is  condensed  with  an 
aromatic  aldehyde,  and  the  resulting  Schiff's  base  is  con- 
verted into  the  corresponding  secondary  amine  by  reduc- 
tion ;  the  products,  which  have  the  general  formula, 
HO.CgH4.CH2.CH„.NH.CH,.aryl,  are  applicable  to  medi- 
cine.—T.  F.  B. 


Beta-methyl-gamma-[hydr]oxybutyldimethylamine  of  the 
formula  CH3.CH(OH).CH(CH3).CH2.N(CHz)2 ;  Manu- 
facture of— — -.  P.  A.  Newton,  London.  From  Farben- 
fabr. vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
Eng.  Pat.  11,588,  May  15,  1912. 

See  Ger.  Pat.  254,713  of  1911  ;  this  J.,  1913,  380.— T.  F.  B. 


Hydrocupreine ;     Manufacture    of    alkyl    derivatives    and 

substituted    alkyl    derivatives    of .     H.    Thron    and 

C.  Freund,  Assignors  to  Verein.  Chininfabr.  Zimmer  und 
Co.,  Frankfort,  Germany.  U.S.  Pat.  1,062,203,  May  20, 
1913. 

See  Ger.  Pat.  254,712  of  1911 ;  this  J.,  1913,  213.— T.  F.  B. 


Acidylsalicylic  acid  ester  and  process  of  making  same.  R. 
Wolffenstein,  Berlin.  U.S.  Pat.  1,063,099,  May  27, 
1913. 

See  Eng.  Pat.  27,562  of  1911 ;  this  J.,  1912,  661.— T.  F.  B. 


Cyclic  ketones  [from  adipic  acid,  etc.] ;  Process  for  producing 

.     Farbenfabr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat. 

451,828,  Dec.  12,  1912.     Under  Int.  Conv.,  Dec.  21, 1911. 

See  Ger.  Pat.  256,622  of  1911 ;  this  J.,  1913, 450.— T.  F.  B. 

Hydrogen  peroxide  and  hexamethylenetetramine  ;    Prepara- 
tion of  a  solid  stable  compound  of .     Diamalt-Akt.- 

Ges.     Fr.    Pat.    451,990,    Dec.    17,    1912.     Under   Int. 
Conv.,  Jan.  27   and  March  4,  1912. 

See  Eng.  Pat.  29,373  of  1912 ;    preceding.— T.  F.  B. 


Dichloro -derivatives    of   hydrocarbons    having    the    chlorine 
atoms  united  to  different  carbon  atoms  ;   Manufacture  of 

.     W.   H.   Perkin,   C.   Weizmann,  and  H.   Davies. 

Fr.  Pat.  452,503,  Dec.  28,  1912.     Under  Int.  Conv.,  Jan. 
3,  1912. 

See  Eng.  Pat.  277  of  1912 ;  this  J.,  1913,  212.— T.  F.  B. 


l-Dimethylaminobutene-3  and  l-dimethylamino-2-methyl- 
aminobutene-3  ;  Process  for  producing .  Farben- 
fabr. vorm.  F.  Baver  und  Co.  Fr.  Pat.  452,785,  Dec.  31, 
1912.     Under  Int.  Conv.,  Jan.  12,  1912. 

See  Ger.  Pat.  254,529  of  1912  ;  this  J.,  1913,  212.— T.  F.  B. 


XXL— PHOTOGRAPHIC   MATERIALS    AND 
PROCESSES. 

Patents. 
Dyestuffs  used  in  photography  ;  Process  for  sensitising 


by  means  of  thiosinamine  derivatives.     A.   Just.     Ger. 
Pat.  256,186,  June  14,  1912. 

To  increase  the  sensitiveness  to  fight  of  dyestuffs  for  use 
in  producing  coloured  photographs,  it  is  proposed  to  use 
derivatives  of  thiosinamine  containing  one  or  more  allyl 
groups  and  one  or  more  fatty  or  fatty-aromatic  heterocyclic 
substituents,  with  or  without  other  sensitlsers.  Such 
products  may  be  obtained  by  the  action  of  allyl  mustard  oil 
on  an  aliphatic  primary  or  secondary  amine  or  amide, 
or  on  a  benzylamine  base  or  a  piperidine  derivative,  or  again 
on  an  aminoalcohol,  aminoaldehyde,  or  aminoketone, 
or  on  an  aliphatic  diamine,  or  on  hydrazine  or  hydroxyl 
amine  or  a  substituted  hydrazine  or  hydroxylamine. 
Thus,  the  interaction  of  allyl  isothiocyanate  and  aUylamine 
furnishes  diallylthiourea  (sym.  allylthiosinamino),  whiL-t 
when  diothylamine  is  used  in  place  of  aUylamine,  diethyl- 
allvlthiourea  is  formed.  Aminoalcohok  give  rise  to 
compounds  of  the  type,  C3H5.NH.('S.NK.('H,OH,  and 
hydrazines  to  the  compounds  C3H5.NH.CS.NH.NHK 
3  — T.  F.  B. 
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Colour   photographs;     Process  for   producing 


-.  Neue 
Photogrtp&sohfl  Gen.  A.-G.  'Or.'Pat.  257,160,  June  14, 
1911.  ' 

The  primary  colours  arc  produced  by  the  oxidising  action 
of  the  exposed  emulsified  silver  halidc  on  suitable  oxidis- 
able  omnk  compounds  which  arc  converted  into  insoluble 
coloured  products.  Three-colour  photographs  may  be 
produced  by  successive  exposures  beneath  suitable  line 
as,  and  subsequent  development  with  the  appro- 
priate colour  forming  agent.  Three  emulsions  sensitised 
to  the  primary  colours  may  be  superposed,  or  they  may 
be  tanned  and  then  mixed  to  form  a  single  film.  The 
hlue-scn.-itiveness  of  the  emulsions  sensitised  for  green 
and  red  may  he  diminished  by  placing  over  them  a  layer 
of  a  yellow  ilyestuff  in  a  suitable  binding  agent. — T.  F.  B. 


Photographic  p<ipi  r  and  process  for  the  preparation  of  same. 
T.  del  Fabro,  Rome.     Eng.  Pat.  11,193,  May  10,  1912. 

See  Fr.  Pat.  443,633  of  1912  ;  this  J.,  1912,  1008.— T.F.B. 


XXII.— EXPLOSIVES  ;    MATCHES. 

Sitrous  fumes  in  firing  "  cheesa  "  sticks;    yotes  on  the 

Quantitative    dit>  rminalion    of .     L.    Heymann,    J. 

bem.  Met.  and  Min.  Soc,  S.  Africa,  1913,  13,  464—467. 

Regulations  were  introduced  in  South  Africa  on  Jan.  1, 
1913,  prohibiting  the  use  of  "  cheesa  "  sticks  made  with 
blasting  gelatin,  and  permitting  the  use  only  of  such 
lighten  as  do  not  produce  any  nitrous  fumes.     The  follow- 

method  is  need  by  the  author  for  determining  the 
amount   of  nitrous  fumes  produced.     A  glass  bottle  of 

..   l.">  lit-  <ity  with  a  tubulure  at  the  bottom 

i  at  this  point  with  absorbing  flasks.  About 
c.  of  a  1  per  cent,  solution  of  sodium  hydroxide  are 
placed  in  the  bottle,  and  shaken  to  wet  the  sides,  and  a 
further  amount  of  the  solution  is  contained  in  the  absorp- 
tion flasks.  The  neck  of  the  bottle  is  then  closed  with  a 
rule  per,  through  which  pass  three  thick  copper 

wires.  One  of  the  wires  carries  a  small  porcelain  crucible 
containing  the  substance  to  be  tested,  and  the  other 
two  wireB  are  connected  by  a  small  piece  of  thin 
platinum  wire,  which  is  placed  in  the  crucible  in 
contact  with  the  material.  The  other  ends  of  these 
■dree  are  connected  with  an  accumulator.  From  0-2  to 
"—  Tm.  of  material  is  taken  for  a' test  and  it  is  ignited 
by  turning  on  the  current.  The  whole  apparatus  is  then 
allowed  to  stand  for  2  hours,  and,  after  removing  the 
crucible,  the  jar  is  re. corked  and  well  shaken,  and  the 
whole  of  the  liquid  in  the  large  bottle  and  the  absorbing 
washed  out  and  made  up  to  250  c.c.  From  25  to 
BO  <  '.  of  this  solution  are  transferred  to  a  litre  flask 
and  reduced  by  the  addition  of  11  grms.  of  zinc  filings 
and    IS    '.'.    of    sulphuric   acid.     After    the    addition    of 

im  hydroxide  solution,  the  ammonia  is  distilled  off 
and  determined  either  by  titration  with  iV/100  acid, 
or  by  nenshrising.  Using  several  different  brands  of 
"cheesa"  sticks  the  amount  of  nitrogen  peroxide  found 
was  betsmi  r,  00040  and  0-030  grm.  per  grm.  of  material 
burned,  whilst  two  samples  of  Masting  gelatin  gave 
from  0>l  to  0-38  gTm.  per  grm.  of  material  burned. 

3.  W.  McD. 


Patents. 

•  >,    funr*,     d«tonator$t     perm  union     rnpx     and    the 
file  ;  '  l&mrt      of .      A.      Jaooes,      I'olmont 

ition,  Scotland,  and   <:.   \\'<U-,  St.   Albans,   Herts. 
1'at.    23,4-Vi,    Oct.    It,    1912. 

EOYL  peroxide  Sa  placed  adjacent  to,  in  con  tad  with, 

or  mixed   with  suitable  explosive  or  fit  steriala, 

producing  mixtures  having  a  lower  temperaturt    of 

ion  than  the  explosive  material  alone.     Such  mixtures 

m*y  >>*•  Med  for  the  production  of  priming  oompo  rtiona, 


or  other  materials,  for  purposes  where  a  low  flash  point 
is  desirable,  e.g.,  in  the  manufacture  of  electric  fuses  or 
detonators. — B.  N. 


Gelatinised   powders    having    nitroglycerin  for    their   base 
and  all  other  powders  manufactured  with  a  mixture  of 

nitric  and  sulphuric  acids  ;    Method  of  stabilising . 

P.  Allyre.     First  Addition,  dated  Sept.  16,  1912,  to  Fr. 
Pat.  443,555,  Mar.  25,  1912  (this  J.,  1912,  1095). 

Starch  may  be  used  as  a  base  for  nitrating,  and  the 
finished  material  may  be  dried  in  a  stove  at  65°  C.  instead 
of  in  sunlight,— G.  W.  McD. 


Explosive,  and  method  of  making  it.  Soc.  Universelle 
d'Explosifs  (ancien.  Berges,  Corbin  et  Cie).  Ft".  Pat. 
451,754,  Feb.  19,  1912. 

Ammonium  nitrate  explosives  non-sensitive  to  shock, 
and  somewhat  difficult  to  detonate,  are  stated  to  bo 
improved  by  adding  to  the  granulated  explosive  an 
aqueous  solution  of  gum  containing  gunpowder  in 
suspension  and  rotating  the  mixture  in  a  drum.  The 
material  is  then  dried. — G.  W.  McD. 


Detonating compositions ;  Method  for  the  preparation  of . 

C.  Claessen.     Fr.   Pat.  451,925,  Dec.   14,   1912. 

Nitropentaerythritol  is  added  to  such  explosives  as 
tetranitromethylaniline,  trinitrotoluene,  and  lead  azide. 
The  following  composition  is  given  : — Nitropentaerythritol 
(1  part),  and  lead  azide  (0-2"part). — G.  W.  McD. 


Powder  B  [French  Service]  ;    Method  for  converting 

into  a  yellow  powder  which  becomes  yellowish  orange  to 
violet  red  in  presence  of  traces  of  nitric  acid,  is  uninfluenced 
by  light,  and  does  not  decompose  at  a  temperature  of 
140°  C.     E.  Lajoanio.     Fr.  Pat.  452,154,  Dec.  10,  1912. 

Nitrocellulose  intended  for  the  manufacture  of  the 
French  service  powder  B  is  dipped  in  water,  containing 
0*5 — 1  per  cent,  of  the  sodium  salt  of  aminobenzene- 
sulfoazodiphenylamine,  for  10  to  15  minutes.  The  nitro- 
cellulose is  then  dried  in  a  stove,  or  dehydrated  with 
alcohol,  and  gelatinised  by  incorporating  with  a  mixture 
of  ether-alcohol  in  which  is  dissolved  0*5 — 1  per  cent, 
of  the  compound  previously  mentioned.  If  the  powder  is 
to  be  heated  with  water,  this  should  also  contain  the 
same  quantity  of  this  substance.  When  the  powder 
begins  to  decompose  it  becomes  violet  red  in  colour. 

— G.  W.  McD. 


Explosives  containing  picric  acid  as  a  ba3e  ;    Method  for 

manufacturing   high .     R.    Kolowratnik.     Fr.    Pat. 

452,554,  Nov.  26,  1912. 

The  explosives  contain  picric  acid  in  admixture  with 
various  carbonaceous  and  oxidising  materials.  Some 
of  the  examples  are  : — Picric  acid  (45  parts),  sodium 
nitrate  (40),  woodmeal  (9),  and  lignite  (6  parts) ;  Picric 
acid  (52  parts),  potassium  chlorate  (30),  starch  (5),  and 
woodmeal  (13  parts). — G.  W.  McD. 


XXIII.— ANALYTICAL  PROCESSES. 

Reactions  ;     Sensitiveness    of   certain    chemical .     M. 

G6rski.     Z.  anorg.  Chcm.,    1913,  83,   315—346. 

After  a  discussion  of  the,  different  methods  of  represent  ing 
th>  sensitiveness  of  a  chemical  reaction,  the  author  reconi 
mendl  the  DM  of  the  term  "atomic  sensitiveness."  which 
i  defined  as  that  (maximum)  volume  in  litres,  in  which 
at  bast  one  atomic-  or  formula-weight  (in  grms.)  of  ih< 
nibstanee  must  !«•  present,  in  order  to  give  a  recognisable 
reaction    (precipitation,   colouration,  etc.)  under  definite 
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conditions.  The  reactions  studied  were  precipitation  of 
barium  as  sulphate,  of  calcium  as  oxalate,  of  mercuric 
and  mercurous  chlorides,  and  of  silver  as  bromide  and 
iodide,  and  the  colour  reaction  of  cobalt  with  potassium 
thiocyanate  and  alcohol.  The  results,  together  with  a 
number  of  earlier  results  by  other  workers,  are  tabulated. 

— A.  S. 


Tin ;    Delicate   reagent  for 


-.     C.  Zenghelis.     Pharm. 
Zentralh.,  1913,  510 ;    Pharm.  J.  1913,  839. 

One  gram  of  molybdenum  trioxide  is  dissolved  in  a  dilute 
solution  of  sodium  hydroxide,  the  liquid  made  acid  with 
hydrochloric  acid  in  slight  excess,  and  the  volume  made  up 
to  200  c.c.  with  distilled  water.  A  blue  colouration  is 
formed  when  solution  of  tin  chloride  is  added  to  the 
reagent,  and  the  delicacy  of  the  reaction  is  such  that 
0*000001  grm.  of  tin  may  be  recognised. 


Lactic  acid  ;  Determination  of  ■ 


■.    A.  Belief.     Bull.  Soc. 
Chim.,  1913,  13,  565—572. 

For  the  determination  of  lactic  acid  in  such  substances  as 
blood,  urine,  fermented  liquids,  etc.,  the  liquid  is  freed 
from  proteins  by  means  of  Patein  and  Dufau's  reageDt 
[an  acid  solution  of  mercuric  nitrate],  and  is  then  neutralised, 
and  evaporated  to  a  syrupy  consistence.  This  syrup  is 
acidified  with  sulphuric  acid,  mixed  with  anhydrous 
sodium  sulphate  and  sand,  and  extracted  with  ether  in  a 
Soxhlet  apparatus  which  is  provided  with  a  tap  on  its 
stem  so  that  the  ether  may  be  allowed  to  flow  back  con- 
tinuously  into  the  extraction  flask.  After  the  ethereal 
solution  has  been  evaporated,  the  residue  is  dissolved  in 
water,  transferred  to  a  flask,  and  diluted  to  200  c.c. 
The  flask  is  connected  with  a  condenser,  the  lower  end  of 
which  passes  into  an  absorption  vessel,  this  in  turn  being 
connected  with  a  second  similar  vessel  and  condenser. 
The  absorption  vessels  contain  a  definite  volume  of  a 
solution  prepared  by  dissolving  15  grms.  of  silver  nitrate 
in  water,  adding  150  grms.  of  ammonia  and  100  c.c.  of 
sodium  hydroxide  solution,  and  diluting  the  mixture 
to  500  c.c.  The  liquid  in  the  flask  is  acidified  strongly 
with  sulphuric  acid,  heated  to  boiling,  and  a  1-5  per  cent, 
potassium  permanganate  solution  is  added  drop  by  drop 
at  such  a  rate  that  each  drop  is  decolourised  before  the 
next  is  introduced,  a  current  of  air  being  meanwhile 
drawn  through  the  apparatus,  to  carry  over  the  acetal- 
dehyde  produced.  When  the  permanganate  added  is  no 
longer  decolourised,  the  solution  is  boiled  for  a  further 
period  of  3  minutes  the  contents  of  the  receivers  are 
mixed,  filtered,  and  the  excess  of  silver  is  titrated.  The 
presence  of  /3-hydroxybutyric,  succinic,  and  oxalic  acids 
does  not  interfere  with  the  determination  of  the  lactic 
acid.— W.  P.  S. 

Determination   of  sulphur   in   illuminating   gas.     M'Bride 
and  Weaver.     See  IIa. 

Volumetric    determination    of    hypophosphorous    acid    and 
hypophosphites.     Marino  and  Pellegrini.     See  VII. 

Titration  of  hypochlorites.     Ducelliez.     See  VII. 

Behaviour  of  ammonium  and  alkali  nitrates  and  nitrites 
and  the  corresponding  salts  of  some  substituted  ammonium 
compounds  towards  reducing  agents.     Vaubel.     See  VII. 

Iodometric  determination  of  free  and  combined  chromic  oxide. 
Groger.     See  VII. 

Determination  of  ozone  and  hydrogen  peroxide.     Rothmund 
and  Burgstaller.     See  VII. 

Determination  of  oxygen  in  iron  and  steel.     Pickard.     See  X. 

Determination   of  reducing  sugars   by   Lehmann's   method. 
Grimbert.     See  XVII. 


New  reaction  for  the   detection  of  aniline  dyes   in  foods, 
especially  in  wines.     Malvezin.     See  XVIII. 

Determination  of  methyl  and  ethyl  alcohols   in   mixtures. 
Meyerfeld.     See  XVIII. 

Determination    of  phenol    in   presence   of  organic   matter. 
Mumford.     See  XIXb. 

Quantitative  study  of  the  absorption  of  ultraviolet  radiation 
by  alkaloids  of  the  atropine  group.  Gompel  and  Henri. 
See  XX. 


Properties  of  carbon  tetraiodide  and  its  determination  in 
presence  of  iodoform.     Lantenois.     See  XX. 

Determination  of  nitrous  fumes  in  firing  "  cheesa  "  sticks. 
Heymann.     See  XXII. 

Patents. 

Photometers.  Siemens  Bros.  Dynamo  Works,  Ltd., 
London,  and  S.  H.  Callow,  Harringay,  Middlesex.  Eng. 
Pat.  15,660,  July  4,  1912. 

In  photometers  of  the  type  in  which  the  intensity  of 
illumination  of  a  screen  by  a  source  of  light  is  compared 
with  the  intensity  of  illumination  of  a  second  screen 
by  a  movable  standard  lamp  the  latter  is  fed  at 
considerably  below  its  normal  voltage  so  that  the  rate 
of  blackening  of  the  bulb  is  reduced  and  the  candle  power 
of  the  lamp  remains  practically  constant  for  a  considerable 
period.  To  modify  the  colour  and  to  reduce  the  intensity 
of  the  illumination  being  measured,  tinted  and  smoked 
glasses  may  be  used,  the  requisite  corrections  being 
applied. — L.  E. 

Oases ;     Process  for   determining    the    specific    gravity   of 

flowing .     F.  Meyer.     Ger.  Pat.  258,858,  May  10, 

1912. 

A  measxtbing  device  (e.g.,  a  so-called  "  Rotamesser")  of 
the  type  which  registers  the  specific  gravity  of  a  gas  when 
this  is  passed  through  at  a  definite  velocity,  or  registers 
the  velocity  when  a  gas  of  known  specific  gravity  is  passed 
through,  is  used.  Preferably  two  similar  measuring 
devices,  connected  by  a  long  tube,  are  used.  The  whole 
is  filled  with  the  gas  under  examination  and  a  gas,  e.g.,  air, 
of  known  specific  gravity,  is  led  into  the  first  measuring 
device,  thus  causing  an  equal  quantity  of  the  gas  under 
examination  to  pass  through  the  second  measuring  device. 
In  this  way  the  first  measuring  device  indicates  the  velocity 
of  the  known  gas,  and  hence  aLso  of  the  gas  under  examina- 
tion, whilst  the  sp.  gr.  of  the  latter  can  be  ascertained  from 
the  indication  of  the  second  measuring  device. — A.  S. 

Gas   mixtures  ;    Apparatus  for   the   determination   of  the 

composition     and     velocity     of .     W.     Heckmann. 

Ger.  Pat.  259,600,  Sept,  26,  1912.  Addition  to  Ger. 
Pat.  252,538. 
The  apparatus  described  in  the  chief  patent  (this  J.,  1913, 
112)  is  modified  in  that  the  throttle-chamber,  in  front 
of  which  the  one  connection  to  the  differential  manometer 
branches  off,  is  combined  with  a  separate  vessel  containing 
an  absorbing  medium,  from  the  further  6ide  of  which 
branches  off  the  second  connection  to  the  differential 
manometer. — A.  S. 

Determination   of  substances    which   give   a    characteristic 
emission  spectrum  when  introduced  into  a  flame  ;  Process 

for  the  quantitative .     R.  L.  von  Klemperer.     Ger. 

Pat.  259,598,  Aug.  15,  1912. 
The  quantity  of  the  substance  is  determined  from  the 
intensity  of  the  emission  spectrum,  or  of  a  portion  of  fcha 
same,  measured    by    means   of  a  thermo-element,  or  a 
bolometer,  or  photographically. — A.  S. 
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XXIV.-MISCELLANEOUS  ABSTRACTS. 

Laic    of    volatility    in    chnnical    reactions.     C.    Matignon. 

Oomptos  rand.,  1913,  156,  1536—1538. 
The  author  generalises  BerthoUet's  "law  of  volatility" 
in  the  following  form.  "  Every  system  of  liquid  or  solid 
bodies,  which  is  capable  of  giving  rise  to  a  system  contain- 
ing volatile  substances,  will  undergo  reaction  in  that 
sense  at  a  convenient  temperature."  The  reaction 
IAI+3MgO=3Mg+AltO,  is  possible  because  magnesium 
nt.  volatile  at  comparatively  low  temperatures. 
In  the  same  way  it  is  probable  that  baryta  will  be  reduced 
by  silicon,  owing  to  the  relative  volatility  of  the  barium 
produced.  The  law  can  also  be  extended  as  follows  : 
A  reaction  which  has  volatile  bodies  in  its  initial  stage 
and  also  in  its  tinal  stage,  is  facilitated  when  the  number 
of  volatile  molecules  in  the  final  stage  is  greater  than 
that  in  the  initial  one,  i.e.  of  two  reactions  which  are 
equally  endothermic,  the  one  complying  with  this  con- 
dition will  proceed  at  a  lower  temperature. — W.  H.  P. 


Books  Received. 

Shale  Oils  and  Tars  and  their  Products.  By  Dr.  W. 
-  heithater.  Translated  from  the  German  by  Chas. 
Salter.  Scott,  Greenwood  and  Son,  8,  Broadway 
Ludtrate,  London,  E.C.     1913.     Price  8s.  6d.  net. 

This  volume  (8f  by  5£  ins.)  contains  176  pages  of  subject 
matter,  with  70  illustrations  and  4  diagrams,  followed 
by  an  alphabetical  index.  The  subject  matter  is  classified 
as  follows : — I.  History  of  the  shale  and  ligpite-tar 
industry.  II.  The  bituminous  raw  materials.  III.  Pro- 
duct i"n  of  distillation  tar.  IV.  Distillation  products. 
V.  I >i.-t illation  of  the  tar  and  tar-oils.  VI.  Chemical 
treatment  of  tar  and  its  distillates,  with  utilisation  of 
refinery  waste.  VII.  Manufacture  of  paraffin.  VIII. 
Products  furnished  by  shale  oil  and  lignite  tar.  IX. 
Be  making.  X.  Composition  of  tars  and  their  dis- 
tillates,  etc.     XI.    Statistics. 


Physikalische  C'hemie  der  homooenen  tjnd  hetero 

OENEN   Ga.SREAKTIoNEN.    INTER   BESONDERER   BERUCK- 
8ICHTIGING      DER      StRAHLO'GS-     O'D     QtJANTENLEHRE 

.vie  dm  Nkkn.-tmiikn  Theorems.  Von  Dr.  Karl 
Jei.unek.  S.  Hirael's  Verlag.  Leipzig.  1913.  Price 
M.  30.     Bound,  M.  32.50. 

This  volume  (9|  by  Of  ins.),  contains  816  pages  of  subject 
matter  with  221  illustrations  and  104  tables,  followed 
by  alphabetical  indexes  of  authors  and  subjects. 

f.    .Stat  i<  -  (thermodynamics)  of  gas  reactions,    a.  Thco- 

il  and   k.   Experimental.      II.   Kinetics   of   gas    re- 

actions     (i),    H  >us,     and      (ii).     Heterogeneous. 

III.     Electrochemistry     of     gas     reactions    (i),    Homo- 

'iuh   and   (ii),    Heterogeneous.     IV.   Photochemistry 

of    gas    reactions.       (i),    Experimental     (Methods,     etc.), 

(ii).     Law     of     phOtOohemiOM     equivalence.      (iii),     Photo- 

nical     kinetics    and    statics    of    gas    n  actions,      (iv), 

Black   bod',   temperature  of   a  radiation    and    its  photo- 

mical  activity. 

A  Dictionary  of  Aph.ied  ChSMXSTKY.     By  Sir  Edward 

Tbokfb,   (    I'.   LL.D.,   F.R.s  .   Bmeritni    Professor  of 

Chemistry,  Imperial  College  of  Science  and  Technology, 

ith    Ksnsmgtou,    London,    etc,  etc     Assisted     by 

emin' i  I'-  m    .1    !    flsrgfid    <-'lit  ion. 

In  fiv   ralsases.     Vol  IV.     Longmans,  Green,  and  Co. 
-nioHter  Row,  London.     1913.     Price  £2  5s.  set. 

Tms  Tol  •.    /  0j  in«.)  contains  727  pagei  tA    ral 

matter,  wi'h  2.'{2  illu  It  eommencei  with  a  table 

bbreristkmi  of  the  titles  of  journal-  and  books  and  a 

<,f  the  contributors.     He  fir.-t  snbjed  treated  of  in 

Vol.  IV  i-  Oilstone*  the  last,  Sods   Nitr<-.     Amongst  the 


articles  described  in  considerable  detail  are  "  Olive,  Rape 
aud  Colza  oils,"  "  Opium,"  "  Oxygen,"  "  Ozone,"  "  Paper,,v 
"  Paraffin,"  "  Petroleum,"  "  Photography,"  "  Platinum," 
"  Polarimetrv,"  "  Potassium,"  "  Quinones,"  "  Rubber,'" 
"Saponification,"  "Sewage,"  "  Silicon,"  "Silver  and 
Silvering."     (See  also  this  J.,  1912,  1098,  561,  and  155.) 

Untersuchung  der  Kohlenwasserstoffole  und  Fette- 

SOWIE     DER    IHNEN    VERWANDTEN     STOFFE.       Von    Prof. 

Dr.  D.  Holde.  Abteilungsvorsteher  an  Kgl.  Material- 
priifungsamt  zu  Berlin -Lichterfelde  W.  Julius  Springer's 
Verlag.     Berlin.     1913.     Price  M.  12. 

This  volume  (8Jx5f  ins.)  contains  575  pages  of  subject 
matter,  with  117  illustrations  and  alphabetical  indexes  of 
subjects  and  names  of  authors,  etc.  Though  the  classi- 
fication of  the  text  is  practically  the  same  as  that  of  the 
3rd  edition  (see  this  J.,  1909,  1227)  the  work  is  consider- 
ably extended  in  this  edition.  Chapter  I.  Petroleum  and 
its  products.  II.  Natural  asphaltum.  III.  Ozokerite  and 
Montan  wax.  IV.  Tars  from  Coal,  Lignites,  Shales  and 
Peat.  V.  Saponifiable  Fats  and  Oils,  etc.  VI.  Technical 
products  prepared  from  saponifiable  fats  and  oils.  VII. 
Waxes.  Appendix.  Distinguishing  turpentine  substitute 
(Varnish  spirit)  from  petroleum  spirit.  Physical  tests 
for  asphaltums  for  road  making,  etc. 

Bibliographie  der  an  den    detttschen  Technischen 

HOCHSCHTTLEN  ERSCHIENENEN  D0KT0R-InGENIEUR-DiS- 

sertationen  in  sachlicher  Anordndng  1900  BIS. 
1910.  Bearbeitet  von  Carl  Walther.  Kommissions- 
verlag  von  Julius  Springer.    Berlin.    1913.    Price  M.  2„ 

This  volume  (10|  X  7|  ins.)  contains  131  pages  of  subject 
matter,  with  tables,  and  a  preface  by  Prof.  W.  Franz,  o£ 
Charlottenburg.  It  embodies  (1)  A  comparative  statis- 
tical review  of  the  promotions  to  the  doctor  degree,  and  I 
(2)  Other  promotions  of  the  German  technical  Hoch- 
schulen.  (3)  Alphabetical  lists  of  the  authors  of  the 
papers,  essays,  etc.,  winning  the  promotions  during 
the  years  1900  to  1910.  (4)  Bibliographic  arrangement 
of  the  researches,  papers,  etc.,  classified  and  grouped 
according  to  the  general  subjects,  and  with  authors' 
names  numbered,  so  as  to  be  at  once  referable  to  the 
alphabetical  list  of  names,  similarly  numbered. 

Gasanalytische  Methoden.  Von  Walther  Hempel. 
Vierte  neubearbeitete  Auflage.  Verlag  von  Friedr. 
Vieweg  und  Sohn.  Braunschweig.  1913.  Price  M.  11. 
Bound  M.12. 

This  volume  (8£  by  5\  ins.)  contains  422  pages  of  subject, 
matter  with  167  illustrations,  numerous  tables,  and  an 
alphabetical  index  of  subjects.  The  subject  matter  is 
classified  as  follows  : — I.  GeneralMethods.  II.  Special, 
methods.  III.  Uses  and  employment  of  Gas  analysis. 
(i.)  Combustion  gases;  smoke  gases,  (ii.)  Illuminating 
gases,  (iii.)  Acetylene  gas.  (iv.)  Gases  of  the  sulphurio 
acid  process,  (v.)  Atmospheric  air.  (vi.)  Calorimetric 
method  for  determining  the  heating  power  of  fuels, 
(vii.)  Sulphur  in  coals  and  organic  substances,  (viii.)  Volu- 
metric determination  of  the  carbon  in  iron  and  steel. 
(ix.)  Volumetric  valuation  of  chloride  of  lime,  manganese 
ores,  sodium  peroxide,  etc.,  etc. 

ElNFl'HRUNG  IN   DIE   SPEKTROCnEMIE.      Von   G.   Urbain, 

Professor  der  (hemic  an  der  Sorbonne  (Paris).   Ueber- 

t/.t    von    Dr.    Ulfilas    Meyer.     Theodor    Steinkopff's 

Verlag.     Dresden      und      Leipzig.     1913.     Price    M.  9. 

Bound  If.  10. 

Tins  volume  (9  by  6$  ins.)  contains  207  pages  of  subject 
matter,  with  67  illustrations,  and  9  tables,  followed  by 
alphabetical  indexes  of  names  of  authors,  and  subjects. 
The  ^-^  is  subdivided  under  the  following  class  hen.dii. 
I.  Introduction.  II.  Light  and  the  Spectrum.  III. 
The  emi>-ion  caused  by  heat.  Flames.  IV.  Luminescence 
<,f  ga  e  at  low  pressures.  Geissler  tubes.  V.  The  light 
and  park  discharge.  The  electric  light  arc.  VI. 
Electric  sparks.  VII.  Luminescence  (Phosphorescence), 
VIII.  Ab  OTption.     IX.  Constitution  of  the  spectra. 
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EXPERIMENTS  ON  THE  HYDROMETALLURGICAL 
TREATMENT  OF  COPPER  SLIMES. 

BY   W.    R.    SCHOELLER. 

(Abstract.) 

Many  attempts  have  been  made  to  find  effective  methods 
of  dealing  with  slimes,  the  formation  of  which  is  one  of  the 
problems  of  ore  dressing.  Whilst  in  the  United  States,  I 
undertook  laboratory  experiments  on  the  recovery  of 
copper  from  slimes  by  a  hydrometallurgical  process,  chiefly 
with  a  view  to  working  them  up  at  the  same  rate  as  they 
are  produced  at  the  concentrating  plant.  The  material 
experimented  upon  was  obtained  from  the  dressing  plant 
of  one  of  the  large  western  smelters,  and  contained  :  Total 
copper,  2-85  per  cent. ;  soluble  copper,  0-32  per  cent. ; 
sulphide  copper  (by  difference)  2-53  per  cent.  Atmos- 
pheric oxidation  had  practically  no  effect,  the  quantity 
of  soluble  copper  being  unchanged  after  3  months.  The 
rate  of  solution  in  water  was  found  to  be  0-10  per  cent, 
per  3  months,  somewhat  less  than  at  Rio  Tinto.  The 
behaviour  of  the  material  was  tested  towards  solutions  of 
ferric  sulphate  and  cupric  chloride,  the  solvents  proposed 
in  the  Siemens  und  Halske  and  the  Hoepfner  processes. 

(Exper.  4).  200  c.c.  of  10  per  cent,  ferric  sulphate 
acidified  with  sulphuric  acid  were  made  to  act  on  100  grms. 
slimes  in  an  agitation  flask  and  shaken  from  time  to  time. 
After  16J  hours,  0-347  per  cent,  sulphide  copper  was  dis- 
solved. Even  under  such  favourable  conditions  of 
agitation  the  rate  of  solution  is  too  slow  to  admit  of  the 
copper  being  recovered  from  day  to  day.  (See  also 
Exper.  14.) 

(Exper.  5).  Action  of  cupric  chloride.  Used  5  per  cent. 
CuCl2+12  per  cent.  NaCl.  Even  after  70  hours'  contact 
and  frequent  agitation,  the  insoluble  copper  was  still  as 
high  as  2-51  per  cent.  Electro  metallurgical  tests  were 
next  made. 

(Exper.  10).  After  trying  several  forms  of  electrolysers, 
the  following  arrangement  was  found  to  effect  the  greatest 
saving  in  current :  The  anode  consisting  of  three  carbon 
rods  connected  by  means  of  insulated  iron  wire  rested  in 
the  slime  mud,  and  a  floating  copper  sheet  cathode  was 
suspended  in  the  clear  liquid  above. 

(Exper.  12).  50  grms.  slimes  electrolysed  for  16  hours  in 
dilute  sulphuric  acid  gave  0-186  per  cent,  copper,  all  of 
which  was  no  doubt  originally  present  as  sulphate,  and  the 
condition  of  the  deposit  was  satisfactory.  After  another 
48  hours'  electrolysis  0-645  per  cent,  had  deposited,  but  the 
metal  was  now  dif  coloured  and  powdery. 

(Exper.  13).  Cathode  :  Copper  spiral  in  dilute  sulphuric 
acid  in  porous  compartment  to  prevent  copper  from 
dropping  off  and  re-dissolving.  After  87  hours,  the  residue 
assayed  2- 10  per  cent. 

(Exper.  14).  10  grms.  slimes  were  extracted  for  10  hours 
with  cold  10  per  cent,  sulphuric  acid.  The  extracted 
material  which  assayed  2175  per  cent,  was  then  electrolysed 
for  20  hours  as  in  Exper.  13  :  the  residue  contained  2-01 
per  cent.  In  Exper.  4  an  acidified  solution  of  ferric 
sulphate  dissolved  0-347  per  cent.  ;  in  this  experiment, 
the  quantity  dissolved  by  sulphuric  acid  without  the  use 
of  the  electric  current  is  0-355  per  cent.  This  makes  it 
appear  questionable  whether  the  ferric  salt  took  any  part 
in  the  reaction. 

(Exper.  16).  Electrolysis  in  6odium  chloride  solution, 
carbon  anode,  copper  cathode  in  porous  compartment 


filled  with  dilute  sulphuric  acid.  Insoluble  copper  after 
96  hours  :  213  per  cent.  The  rate  of  extraction  per 
12  hours  in  the  above  experiments  is  given  in  Table  I. 

Table  I. 


Sulphide  Cu 

Rate  of  oxida- 

Exper. 

Duration. 

oxidised. 

tion  per  12  hrs. 

hrs. 

per  cent. 

per  cent. 

4 

16* 

0-347 

0-252 

12 

64 

0-325 

0-061 

13 

87 

0-43 

0-059 

14 

20 

0-165 

0-099 

16 

96 

0-40 

0-050 

Ferric  sulphate  treatment  so  far  showed  the  best  result ; 
the  extraction  is  . "  '»ivn  to  be  much  more  effective  after 
the  material  has  undergone  a  light  calcination.  This 
circumstance  and  the  failure  of  the  electrolytic  experiments 
induced  me  to  revert  to  what  it  was  at  first  thought 
desirable  to  avoid,  i.e.,  roasting  previous  to  leaching.  In 
each  of  the  following  tests  5  grms.  were  roasted  in  a 
porcelain  dish  over  a  Bunsen  burner. 

(Exper.  18).  Roasted  until  smell  of  S02  was  gone. 
Copper  soluble  in  cold  10  per  cent,  sulphuric  acid  :  2-28 
per  cent. 

(Exper.  19).  Exper.  18  repeated.  Electrolysis  of 
filtrate  gave  perfect  deposit,  2-40  per  cent.  In  another 
portion,  the  precipitate  produced  by  ammonia  was  weighed 
as  Fe203  +  Al2Os :  2-33  per  cent. 

(Exper.  20).  Roasted  for  20  minutes,  transferred  to  a 
beaker,  added  cold  water  and  passed  S03  for  10  minutes. 
Copper  in  filtrate  :  2-50  per  cent. 

(Exper.  21).  Roasted  for  40  minutes;  extracted  with 
cold  water,  filtered  and  electrolysed.  Perfect  deposit,  1-81 
per  cent.     Table  II.  gives  the  percentage  of  extraction  by 


roasting  and  leaching. 

Table  II. 

Exper. 

Solvent. 

Total 
soluble  Cu. 

Percentage  of 
extraction. 

18 
19 
20 
21 

cold  10%  H2S04 
cold  10%  H2S04 
cold  water  +  SO  2 
cold  water 

per  cent. 
2-28 
2-40 
2-50 
1-81 

80 
84 
90 
63 

No  deduction  has  here  been  made  for  copper  originally 
present  as  sulphate,  the  ease  with  which  the  copper  is 
extracted  justifying  the  assumption  that  the  absence  of 
copper  sulphate  would  have  made  no  difference.  On  a 
large  scale  these  slimes  would  doubtless  give  up  over 
90  per  cent,  of  their  copper;  this  means  a  recovery  of 
2-57  per  cent.,  which  at  14  cents  per  lb.  represent  a  value 
of  $7.20  per  short  ton;  against  this  tho  working  casta 
would  have  to  be  considered.  Tho  process  of  extraction 
involves  the  following  five  operations. 

1.  Collecting  slimes.  There  would  have  to  be  two 
settling-ponds,  one  of  which  is  filling  while  the  other  ir; 
drained  and  its  contents  removed.  Draining  and 
evaporation  going  on  while  the  mud  is  l>eing  dug  out,  the 
material  is  dry  enough  to  be  at  once  charged  into  the 
roasting  furnace. 

2.  Roasting.     The   minute  size  of  tho  slime   parti. 
makes  the materialsuitable  for  rapidand  thorough  roastinp, 
while  its  low  sulphur  content  will  further  shorten  the  time 
required  for  calcination.     On  the  other  hand,  there  may  b« 
considerable  production  of  flue-dust  unless  care  is  excreted 
in  the  working.     The  reverberatory  type   of  furna.  i 
known  to  be  best  suited  for  fines  ;   the  MacDoupall.  Allen 
O'Hara,  Wethey,  and  Pearce  furnaces  *  are  normally  used 
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on  moist  fines,  and  the  total  oost  for  roasting  low-grade 
materia]  does  not  exceed  .">0  oenta  per  ton.  In  places 
where  actual  BmeHing  is  done  l>y  reverberatory,  it  may  be 
possible  to  use  the  waste  heal  of  the  latter  for  carrying  out 
■  Bnlphatising  roast,  as  a  Bmelting  reverberatory  requires 
an  intense  heat  thronghonl  its  entire  length  to  liquefy  the 
.  barge,  and  the  fire  gases  on  leaving  it  carry  more  than  the 
f  heat  required  for  effecting  calcination. 

;».  Leaching  A  cheap  solvent  is  the  main  considera- 
tion :  it  is  possible  for  a  smelter  to  supply  its  own  want 
of  aeid  by  erecting  a  bye-pass  flue  leading  to  absorption 
towers  tilled  wit  h  coarse  coke  down  which  water  is  trickling. 
The  acid  so  obtained  is  very  dilute,  but  strong  acid  is 
undesirable  in  leaching.  As  another  source  of  acid  I  would 
the  fume  from  the  stack  end  of  the  flue,  which 
always  contains  more  or  less  sulphuric  anhydride.  Thus 
in  one  case  1  found  more  than  15  per  cent.  S03,  and  of 
this  material  there  were  many  tons  available.  On  mixing 
with  water  and  decanting,  a  strong  acid  is  obtained  which 
may  be  used  to  strengthen  the  liquor  from  the  tower.  The 
•••d  slime  would  require  but  little  acid  as  a  considerable 
part  of  the  copper  is  soluble  in  water.  Thus  in  Exper.  21, 
To  pel  cent,  of  the  recoverable  copper  was  present  as 
sulphate.  The  roasted  material  is  dropped  quite  hot  into 
a  weak  liquor,  raising  its  temperature  and  assisting  solu- 
tion. 

4.  Precipitating.  The  chief  source  of  expense  is  the 
ir<>n  required  for  cementation  ;  this  may  be  considerably 
reduced  by  using  broken-up  low-grade  matte  to  precipitate 
the  copper.  If  necessary  the  precipitation  is  completed 
with  scrap  iroD  in  a  separate  launder. 

ning  the  precipitate.  In  the  majority  of  cases 
th--  impure  precipitate  goes  back  to  the  blast-furnace  to  be 
converted  into  matte. 

Cost  of  proems.  It  is  of  course  impossible  to  make  a 
general  statement  as  to  costs,  as  expenditure  varies  greatly 
•rding  to  the  country  or  even  district.  At  Natrona 
(Pa.)  the  total  cost  is  8*1.87  per  ton  of  ore  ;  at  another 
plant  in  the  Western  U.S.  it  amounts  to  S2.96.*  These 
two  plant-  on  the  Longmaid-Henderson  process  on  pyritic 
cinders.  This  is  done  at  the  same  temperature  as  the 
,-nlphatising  roast  and  in  a  reverberatory  or  muffle 
furnace.  So  acid  is  Deeded,  but  the  amount  of  salt 
required  is  71  to  20  per  cent,  of  the  weight  of  ore  treated. 
An  approximation  of  the  cost  may  be  arrived  at  by  com- 
pflji  •  -,,  Qts  of  cosl  of  the  various  operations  and  of 

the  initial  cost  of  the  plant  divided  by  the  number  of  tons 
treated  in  one  year  : — 

Per  ton. 

Initial  eost  of  plant    81.50—3.50 

<  oliecting  slimes 0.20 

•        0.40—0.60 

Leaching 1  60 

pitating  and  collecting 0.60 

Snv-lting,  refining 0.10 

I  king  t  he  average  of  these  figures,  the  total  expenses 
are  found  to  Ik-  $6.60.  Thus,  assuming  that  all  the  acid 
and  iron  had  to  I*-  purchased  and  making  the  plant  pay 
for  itv-lf  at  th<-  end  of  the  first  year,  there  would  remain 
a  profit  of  $1  00,  and  for  the  succeeding  years  84.10  per 
ton  of  the  material  experimented  upon. 

I     norning  the  time   required    for   treatment,  roasting 

and  leaching  'an  Ik-  done  in  24  hours,  while  precipitation 

m  'lay  or  more,  according  to  capacity  ;  and  while 

there  i-  necessarily  an  accumulation  of  -limes  about  equal 

the  quantity  required  to  fill  one  settling-pond,  the  plant 

cop*-  with  the  slim'-  at   the  rate  at    which  they  are 

produced  in  the  mill  ;    it  i-  really  part  of  the  latter. 

In    conclusion,    I    may    mention    that    1    have    applied 

roasting  and  leeching  by  nitric  a<  id  to  the  copper  assay  of 

pVr  ted  in  a  porcelain  dish  over 

n   l,urn<r  for  20  minutes  with  OCCasiona]  stirring. 

be  dish  is  covered,  16  c.c.  of  strong  nitric 
I  added  and  most  of  the  acid  evaporated.     The  roasted 

Esfrifl  oxide   remainH  unattached.      Take   up   with    10  c.c. 
nit r k  a' id  (1:1),  add  hot  water,  transfer  to  a    graduated 
!1  up,  filter   1'tO  CO.  and  <  I-  -  trolysc. 


On  account  of  the  ferric  oxide  retaining  a  little  copper 
the  results  are  about  0-02  per  cent,  low,  but  keeping  this 
in  mind  the  method  is  very  rapid  and  has  proved  extremely 
useful  in  technical  work. 


Meeting  held  at  Burlington  House  on  Monday,   June  2nd, 

1913. 


PROF.    W.    R.    E.    HODGKINSON    IN    THE    CIIAIR. 


REACTIONS    IN    AQUEOUS    AND    COLLOIDAL 
SYSTEMS. 

BY    W.    P.    DREAPER,    F.I.C. 

The  precipitation  of  insoluble  compounds  in  solutions, 
under  conditions  which  somewhat  resemble  those  previously 
obtained  in  gels,  has  been  considered  in  order  to  see  if 
the  results  in  the  gels  are  dependent  upon,  or  confined 
to  conditions  which  involve  precipitation  in  such  media. 

The  experiments  now  recorded  involve  precipitation 
in  solutions  where  the  reacting  substances  are  contained 
in  glass  capillary  tubes,  preferably  set  in  a  horizontal 
position.  Disturbing  influences  (cross  currents,  etc.), 
are  thus  reduced  to  a  minimum,  and  the  course  of  the 
reactions  can  be  conveniently  followed  under  the 
microscope.  Certain  insoluble  salts  are  produced  by 
slow  diffusion  in  aqueous  solutions  of  suitable  concentration. 
One  solution  is  drawn  up  into  the  capillary  tube  to  its 
total  length,  and  the  top  end  sealed.  The  open  end  is 
then  inserted  into  a  second  and  larger  one  containing 
the  other  solution.  This  outer  tube  has  a  bulb  blown 
at  its  closed  end,  which  acts  as  an  additional  receiver 
for  the  necessary  supply  of  the  second  solution. 


> 
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30  40  50       60       70     80    «0 

Distance  along  tube  in  mm. 

The  results  obtained  under  these  conditions,  indicate 
that  the  formation  of  stratified  layers  is  not  necessarily 
due  to  the  reaction  taking  place  in  a  gel,  but  that  the 
diffusion  process  itself  is  primarily  responsible  for  it. 
The  strata  obtained  in  aqueous  solutions  may  be  thus 
as  clearly  defined  as  in  a  gel.  Precipitation  in  the  form 
of  spherulites  has  not  yet  been  observed  in  the  absence  of 
gels. 
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•  GrMn*w»lt,  The  HydromeUllurgy  of  Copper. 


Fio.  1.  < 

Lead  chloride. — A  capillary  tube  contained  a  3  per  cent, 
lead  acetate  solution,  and  the  outer  one  a  5  per  cent, 
solution  of  hydrogen  chloride  At  the  open  end  of  the 
capillary  tube,  the  lead  chloride  gradually  precipitated 
in  long  needle-shaped  crystals  at  certain  intervals.  Their 
length  and  position  in  the  direction  of  the  length  of  the 
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capillary  tube,  is  indicated  in  the  tables  given  below. 
These  were  followed  at  definite  intervals  by  single  crystals 
of  lead  chloride,  the  intervening  spaces  being  free  from 
precipitate.  The  form  of  the  crystals  obtained  is  shown 
in  the  accompanying  photo-micrographs  Figs.  1,  2,  the 
direction  of  flow  of  the  outer  solution  being  indicated  by 
an  arrow.  Following  the  long  needle-shaped  crystals 
formed  at  the  distance  mentioned,  from  the  entrance 
of  the  tube,  the  single  crystal  (Fig.  1)  was  observed,  which 
nearly  filled  the  tube.  Possibly  owing  to  this,  the  next 
crystal  (Fig.  2)  took  the  distinctive  form  observed,  which 
is  also  fully  developed  in  the  next  and  final  crystal.  In 
Fig.  3  are  seen  original  crystals  as  subsequently  removed 
from  the  tube. 


Table  B. 
Lead  chloride  in  capillary  lube.     Diam.  0-42  mm.  (internal). 


Via.  2. 


ITiQ.  8. 

The  distances  between  the  centres  of  the  crystals  in  the 
direction  of  the  length  of  the  tube,  are  given  in  the  case  of 
two  typical  cases  in  the  accompanying  tables  and  curve 
on  double  log-squared  paper.  The  reaction  in  the  tube 
was  generally  complete  after  an  interval  of  five  to  six 
days. 

Table  A. 
Lead  chloride  in  capillary  tube.     Diam.  0-66  mm.  (internal). 


Length  of  crystals 

Space  from  centre 

Actual  space 

in  mm. 

to  centre  of 

between 

crystals. 

crystals. 

(1). 

.3  mm. 

(1 — 2).. 6-5  mm. 

(1—2).  .3  mm. 

(2). 

.4  mm. 

(2— 3).. 8  mm. 

(2— 3).. 4  mm. 

(3). 

.4  mm. 

(3 — 4).. 5-75  mm. 

(3—4).  .2-5  mm. 

(4). 

.0-7  mm. 

(4— 5)..5-8f>  mm. 

(4— 5).. 3-3  mm. 

(«). 

.0-.">  mm. 

(«— 7).  .0-0  mm. 

(6— 7)..  5-6  mm. 

(7). 

.1-0  mm. 

(7— 8).. 7-75  mm. 

(7—8).  .6-5  mm. 

(8). 

.  l-'i  mm. 

(8—0).. 7-05  mm. 

(8— 9).. 6-5  mm. 

(0). 

.0-6  mm. 

(9-10).. 8-2  mm. 

(9-10).. 7-5  mm. 

(10). 

.1-0  mm. 

(10-11)..  ll-75mm. 

(10-11).. 90  mm. 

Length  of  crystals 

Space  from  centre 

Actual  space 

in  mm. 

to  centre  of 

between 

• 

crystals. 

crystals. 

(1).  .0-5  mm. 

(1—2).. 4-0  mm. 

(1—2).. 2-5  mm. 

(2).  .1-5  mm. 

(2— 3).. 5-25  mm. 

(2— 3).. 3-5  mm. 

(3).  .1-5  mm. 

(3— 4).. 5-75  mm. 

(3— 4).. 4-5  mm. 

(2  crystals) 

(4).  .0-5  mm. 

(4—5).  .6-0  mm. 

(4 — 5).  .5-5  mm. 

(5)..  1-0  mm. 

(5— 6).. 9-5  mm. 

(5— 6).. 8-5  mm. 

(2  crystals) 

(6).  .0-5  mm. 

(6— 7).. 7-0  mm. 

(6— 7).. 6-0  mm. 

(7) .  .0-5  mm. 

(7— 8).. 6-0  mm. 

(7 — 8).  .5-5  mm. 

(8).. 0-5  mm. 

— 

— 

Hatschek  has  stated  (this  J.,  1911,  30,  257)  that 
aggiegates  of  lead  salts  of  1-0  mm.  diameter  have  been 
obtained  in  gels  and  that  "  how  enormous  this  size  is, 
need  hardly  be  pointed  out  to  anyone  familiar  with  the 
microscopic  ajjpearance  of  lead  compounds  precipitated 
from  aqueous  solutions."  The  crystal  (3)  in  Table  A 
of  lead  chloride  had  a  length  of  40  mm.  so  that  such 
figures  may  be  equalled,  if  not  exceeded,  in  aqueous 
solutions  under  the  conditions  now  recorded  (see  Fig.  3). 

Lead  ferrocyanide. — In  a  capillary  tube  of 
0-6  mm.  diam.  precipitation  rapidly  takes  place, 
and  for  some  distance  into  the  tube  the  deposit 
is  granular  rather  than  crystalline.  (Fig.  4.)  A 
more  or  less  sharp  change  then  takes  place  and 
the  lead  ferrocyanide  precipitates  in  well-formed 
crystals  up  to  a  length  of  0-8  mm.  which  in  some 
cases  seem  to  occur  in  stratified  bands.  In  a 
finer  tube  of  0-42  mm.  diam.  stratification  was 
more  pronounced,  and  ultimate]}'  the  precipitate 
became  strongly  crystalline.  There  is  a  tendency 
for  this  heavy  precipitate  to  fall  to  the  bottom 
of  the  tube  in  a  granular  state,  and  partly 
obscure  the  stratification. 


Lead  sulphate. — When  this  salt  is  formed  by 
the  diffusion  of  5  per  cent,  potassium  sulphate 
into  2  per  cent,  lead  acetate  solution,  stratifica- 
tion is  very  pronounced.  On  standing  for  two 
months  a  further  change  is  observed.  The 
original  stratified  area  is  seen  changing  into  a 
more  crystalline  form  in  Fig.  5. 

Silver  salts. — Up  to  the  present  time  no  very 
definite  result  has  been  obtained  with  silver 
chloride,  but  in  the  case  of  silver  ferrocyanide 
distinct  stratification  has  been  observed. 

Barium  sulphate.— Distinct  stratification  has 
been  observed  when  using  a  2  per  cent,  solution 
of  barium  chloride  in  the  capillary  tube,  and  a 
5  per  cent,  solution  of  potassium  sulphate  in 
the  surrounding  one.     In  this   ca*e  the  inter- 
vening spaces  are    not    entirely   free   from    precipitated 
barium  salt,  but  the  stratification   is   very  distinct.     At 
a  rough  estimate,  the   proportion   present   in  the  space 
might    be    10   per   cent,  of  that  present   in    the    rings. 
After   a  certain  period  the  precipitate  seems  to  become 
crystalline. 

In  this  case  the  reaction  proceeds  differently  to  that 
in  the  lead  chloride  experiments.  Working  with  potassium 
sulphate  the  barium  sulphate  may  be  precipitated  in  an 
extremely  finely  divided,  or  even  gelatinous,  state  There 
is  no  tendency  for  it  to  settle  to  the  bottom  of  the  tube. 
It  occupies  the  whole  area  and  docs  not  appear  crystalline. 
but  granular  under  a  fairly  hi<rh  power  (250  diam.). 
When  this  precipitate  has  formed  to  a  lenpth  of  possibly 
80  mm.  distinct  stratification  may  occur  within  tin-  BJ 
This  experiment  presents  conditions  possible  in  nature 
where  the  substance  precipitated  may  itself  act  as  a  pel 
or  its  equivalent  in  inducing  stratification  on  further 
precipitation,  within  that  area.  It  is  interesting  to  compare 
these  results  with  those  obtained  with  lead  chloride. 

Barium  carbonate.— The  results  obtained  in  this  oare  arc 
typical,  as  the  intervening  clear  spaces  may  be  practically 
free  from  deposited  barium  carbonate.    (Fig.  6.) 
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Chanye  of  physical  state  in  insoluble  precipitates. — In  the 
presence  <>f  a  third  substance  (electrolyte  or  colloid) 
in  Boffioienl  quantity,  certain  results  have  been  obtained 
which  it  would  In-  difficult  to  observe  in  a  test  tube  where 
the  additional  cross  sectional  area  would  obscure  tho 
etTeet.     Two  oases  may   be  eded  : — 

(-1)  The  inner  tube  contained  8  i>cr  cent,  barium  chloride 
solution  saturated  with  amiiionium  chloride.  The  outer 
tube  5  per  cent,  potassium  sulphate  saturated  with 
ammonium  chloride.  At  the  start  a  copious  and  opaque 
precipitate  of  barium  salt  formed,  extending  to  8  mm. 
into  the  capillary  tube.  After  24  hours,  this  first  area 
up  to  10  mm.  was  apparently  quite  free  from  any  visible 
precipitate  of  barium  sulphate  although  the  next  section 
of  the  tube  contained  insoluble  salt.  It  is  probable  that 
this  is  not  due  to  actual  migration,  but  is  due  to  a  change 
in  the  physical  state  of  the  precipitate. 


I'io    4 

(/>)  When  2  |nr  cent,  gelatin  was  present  in  tho  2  per 
cent,  barium  chloride  -olut  ion,  similar  effect  was  observed, 
pi  that  an  s  mm.  opaque  section  of  precipitated  salt 
appealed  to  .-ruin. illy  migrate  up  the  tube.  This  effect 
wu  found  to  take  place  against  the  force  of  giavity, 
for  when  the  capillary  tubes  were,  in  a  vertical  position, 
the  station  pio-.'re-  .<l  in  the  same  manner.  This  might 
be  due  ».,  (>,)  direct  migration  of  the  precipitate;  (6)  to 
the  precipitate  n  di  solving  or  (c)  changing  its  physical 
or  ehemieal  state. 


m 

capillary  tab*,  I")  mm.  is  length,  containing  a 

column  of  tfcj  ._•« ■]  and  barium  chloride  wan  immersed 

pel     ■■'     poti    ium  sulphate  solution.     The  u«ual 

■    mm.    in    length)   formed    w,  it  fun    %   f,-w   houi 
advanced   alonfc;   th*   tube   leaving   an    apparently 

clear  space  behind  it,   until  it  reached  within   1    mm. 


of  the  surface  of  the  gel  which  remained  permanently  clear. 
On  further  standing,  the  opaque  area  gradually  shortened 
in  length,  and  ultimately  disappeared.  Under  the 
microscope,  the  main  area  of  the  tube  contained  well 
defined  largo  crystals  oxcept  that  the  last  1  mm.  in  which 
the  precipitate  (opaque)  had  nevor  formed,  was  free  from 
them.  This  experiment  indicates  that  the  opaque  area 
probably  contains  a  colloidal,  or  at  least  a  finely  divided 
precipitate  of  an  insoluble  barium  salt  of  such  a  nature, 
that  it  does  not  deposit.  This  is  gradually  changed  into  a 
crystalline  salt,  and  the  appearance  of  migration  through 
the  column  of  the  solution  or  gel  of  this  opaque  area  is 
illusory.  The  actual  change  is  a  rapid  one  and  may  occur 
at  any  one  spot  within  an  hour. 

In  a  further  experiment  where  the  opaque  column  was 
allowed  to  "advance"  into  the  tube  for  a  distance  of 
20  mm.  the  capillary  tube  was  then  removed  from  the 
outer  solution  of  potassium  sulphate.  Tho 
8  mm.  column  had  remained  opaque  and  non- 
crystalline at  200  diam.  after  14  days,  and  did 
not  continue  its  advance  into  the  tube. 
Opaque  sections  were  cut  out  of  similarly 
treated  capillary  tubes,  and  placed  in  a  5  per 
cent,  solution  of  potassium  sulphate.  This 
change  to  the  crystalline  state  took  place 
in  the  presence  of  this  further  excess  of 
potassium  sulphate.  An  opaque  section  placed 
in  2  per  cent,  barium  chloride  solution  remained 
opaque,  and  non-crystalline.  A  photo-micro- 
graph of  the  opaque  area  indicates  an 
exceedingly  finely  divided  precipitate.  (Fig.  7.) 
Further  action  of  diffused  potassium  sulphate 
|^^_  solution    is    shown   in    Fig.   8.      The    absence 

of  any  finely  divided  precipitate  in  tho  clean 
space  following  the  opaque  area  indicates 
^*^  the  complete  change  which  has  taken  place 
in  the  physical  state  of  the  deposited  salt. 
Fig.  9  greatly  enlarged,  shows  a  peculiar 
formation  of  the  barium,  salt  which  for  optical 
or  other  reasons  may  appear  in  star-like  for- 
mation. 

There  is  no  actual  migration,  but  a  progressive 

formation  of  an  8  mm.  band  or  column  of  an 

extremely     finely     divided,     and     apparently 

non-crystalline     precipitate,     which     in     tho 

prcsenco   of   further   potassium  sulphate,  spontaneously 

changes  into  a  strongly  crystalline  one.     As  tho  opaque 

section  progresses  into  the  capillary  tube,  and  consequently 

reaches  a  point,  where  the  potassium  sulphate  solution, 

diffusing  up  tho  tubo  is  more  dilute,  it  increases  in  length 

in  some  cases  up  to  30  mm. 


Fio.  6. 


This  is  an  interesting  record  of  a  change  in  an  insoluble 
inorganic  substance  from  the  amorphous  to  the  crystalline 
state,  within  a  short  period,  although  similar  changes 
which  occur  in  organic  substances  have  often  been 
ob  erved  and  have  been  studied  by  Hatschok  and  oil 
Thjl  reaction  adds  further  weight  to  the  argument,  that 
crystalline  minerals  such  as  quartz  may  have  been  farmed 
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from  a*gel  of  silicic  acid.  It  has  been  observed  as  the 
opaque  area  advances  into  the  capillary  tube,  that  it  may 
increase  from  8  mm.  to  30  mm.  if  the  solution  in  the  tube 
becomes  very  weak  in  potassium  sulphate. 


Fig.  7. 

An  opaque  section,  as  it  occurs  in  stratification  in  a  3  mm. 
diam.  tube  was  cut  out  and  immersed  in  potassium 
sulphate.  In  a  short  time  the  opaque  substance  changed 
into  a  crystalline  one.  The  rate  of  change  being  obviously 
measurable  under  the  conditions  present.  As  it  has  been 
generally  acknowledged  that  the  transparent  sections 
in  gels,  actually  contain  precipitated  salt,  it  may  even 
be  that  in  some  cases  an  equal  amount  of  the  salt  is  present 
in  a  highly  crystalline  form,  as  is  evidently  the  case  in  the 
one  now  quoted. 

In  the  presence  of  a  5  per  cent,  solution  of  sodium 
chloride  no  further  change  in  the  opaque  area  took  place 
during  10  days.  After  that  time  a  change  occurred  of  a 
different  order,  which  indicated  that  the  barium  salt 
had  either  taken  a  state  of  greater  aggregation,  as  judged 
by  the  transparency  test,  or  had  been  removed  by  solution 
or  otherwise.  Under  the  microscope  no  actual  crystals 
could  be  observed.  A  certain  degree  of  stratification  was 
noticed  in  the  original  opaque  section  which  has  now 
become  translucent.  This  was  not  noticed  when  the 
same  area  was  opaque,  although  it  may  have  been  present. 

When  a  solution  containing  2  per  cent,  barium  chloride 
and  1  per  cent,  gelatin  was  set  to  a  length  of  30  mm. 
in  a  3  mm.  tube,  and  5  per  cent,  potassium  sulphate 
solution  allowed  to  react  on  both  surfaces  of  the  gel  from 
each  end  of  the  tube,  two  ordinary  8  mm.  opaque  sections 
were  first  formed.  These  gradually  advanced  towards 
each  other,  until  they  were  divided  by  a  distance  of 
3 — 4  mm.  (see  Fig.  10).  No  further  action  took  place, 
except  that  each  8  mm.  opaque  section  gradually  shortened 
in  length,  and  was  replaced  by  a  practically  transparent 
area  containing  the  usual  crystals.  No  precipitation 
of  any  kind  occurred  in  the  3 — 4  mm.  central  section. 
Win  ii  this  was*  ut  out,  and  placed  in  a  5  per  cent,  potassium 
sulphate  solution,  it  was  found  to  be  entirely  free  from 
barium  chloride.  It  must  have  lost  its  original  content 
of  this  substance  by  diffusion  in  the  direction  of  the 
incoming  sulphate  solution.  This  action  may  in  some 
way  or  other  also  be  related  to  the  action  which  produces 
stratification. 

In  another  case  where  2  per  cent,  barium  chloride  was 
present  in  a  0-6  mm.  tube,  and  both  this  and  the  5  per  cent, 
potassium  sulphate  solution  outside  were  saturated  with 
NaCl,  precipitation  apparently  took  place  for  a  distance 
of  50  mm. 

The  change  in  crystalline  state  is  evidently  not  due  to  the 
action  of  an  electrolyte,  as  such,  as  on  the  first  precipitated 
barium  sulphate,  for  if  this  was  so,  barium  chloride 
should  have  a  more  rapid  action  than  potassium  sulphate, 
while  in  practice  the  effect  produced  is  hardly  observed 
in  the  former  case,  and  only   very  slowly   when   sodium 


chloride  is  present.  It  is  practically  confined  to  the 
original  potassium  sulphate  used,  under  the  conditions 
recorded.  This  is  an  interesting  fact,  when  visual 
stratification  is  in  question.  It  is  possible  that  some 
additional  chemical  change  may  even  be  involved,  and 
be  responsible  for  the  change  in  crystalline  state.  It 
may  be  ultimately  found,  that  an  acid  barium  sulphate 
BaH2(S0)4.2H2O  may  take  some  part  in  this  reaction, 
or  else  the  double  barium  potassium  sulphate  BaK2(S04).> 
is  at  some  stage  formed.  Under  ordinary  conditions 
the  latter  is  prepared  by  actual  fusion.  The  possibility 
of  the  formation  of  a  double  salt  of  potassium  or  sodium 
is  eliminated  where  sulphuric  acid  itself  is  present  in  the 
outer  tube  and  barium  chloride  in  the  inner  one.  A 
similar  effect  is  produced  in  this  case,  but  the  action  is 
a  slower  one.     The  matter  is  being  followed  up  in  detail. 

When  gelatin  is  replaced  by  sodium  chloride,  a  clear 
space  actually  replaces  the  first  formed  precipitate 
(10  mm.),  but  this  does  not  subsequently  extend  beyond 
a  certain  point  into  a  tube  of  0*6  mm.  diameter,  and  the 
deposit  formed  is  obviously  in  a  different  physical  condition 
to  that  obtained  in  gels. 

Cause  of  stratification. — The  ease  with  which  examination 
is  possible  in  capillary  tubes,  and  the  low  viscosity  of  the 
solutions  which  can  be  employed  by  this  method,  renders 
it  possible  to  show  that  unequal  or  stratified  precipitation 
is  not  apparently  dependent  upon  local  conditions,  i.e., 
surface  tension  induced  by  the  walls  of  the  capillar}' 
tubes.  After  diffusion  has  proceeded  so  far  that  a  series 
of  stratified  sections  of  lead  chloride  crystals  have  been 
deposited  in  a  hermetically  sealed  capillary  tube,  the 
system  was  heated  to  80c  C,  when  the  lead  chloride 
re-dissolved.  On  slow  cooling,  re-crystallisation  took 
place,  but  stratification  was  absent.  The  lead  chloride 
precipitated  in  what  might  be  termed  a  continuous 
manner.  Thus  a  general  state  of  super-saturation  does  not 
in  itself  induce  stratification  in  the  absence  of  a  direction 
of  flow  of  at  least  one  of  the  reacting  solutions. 

Hatschek  states  (ibid)  that  the  concentration  and  nature 
of  the  gel  "  is  undoubtedly  the  factor  which  determines 
the  form  and  size  of  the  crystals."  This  may  undoubtedly 
be  true,  but  crystals  of  varying  size  can  also  be  obtained 
in  the  absence  of  any  secondary  gel  when  working  in 
capillary  tubes,  and  in'that  case,  as  possibly  in  the  case  of 
gels,  the  relative  rate  of  diffusion  and  concentration  of 
the  incoming  solution  seems  to  be  the  determining  factor. 


Fio.  8. 

Rate  of  diffusion. — The  rate  of  diffusion  has  thi  r»  I 
distinct  bearing  on  the  physical  condition  of  the  precipitated 

salt.     It  is  naturally  slow   under  the  o litioni  se1   out. 

This  may  be  shown."  and  actually  determined  if  required, 
by  using  a  solution  of  say  methyl  orange,  in  the  capillar} 
tube,  and  hydrogen  chloride  in  the  outer  one.  I  h<' 
influence  of  the  sue  of  the  bore  ol  the  capillary  luln-. 
and  consequently  of  the  surfaoi  action  m  ikt  walla  ol  the 
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tube  itself  in  terms  of  diffusion,  may  also  be  studied. 
Whore  a  more  or  less  dense  or  colloidal  precipitate  is 
formed,  this  may  materially  retard  the  process  of  diffusion. 
This  was  noticed  in  the  case  of  barium  sulphate. 


Fig.  9. 

General  conclusions. — The  above  results  support  the 
stioD  that  the  actual  physical  state  of  the  precipitate 
is  primarily  due  to  modifications  in  the  rate  of  diffusion 
of  the  incoming  solution,  such  as  is  known  to  take  place 
in  gels  of  varying  concentration,  and  which  also  occurs 
in  aqueous  solutions  in  capillary  tubes  under  the  conditions 
now  indicated.  That  although  certain  variations  may 
be  due  to  some  inherent  property  in  the  structure  of 
the  gel  itself,  the  presence  of  an  added  gel  is  not  essential 
to  the  occurrence  of  certain  phenomena  which  have  been 
observed.  Such  a  change  of  condition  under  which  the 
precipitate  i-  formed  may  also  modify  results,  in  aqueous 
solutions  as  seen  in  the  case  of  lead  ferrocyanide 
where  the  precipitate  is  first  granular  and  then 
further  up  the  tulx-,  entirely  crystalline  (Fig.  4).  Such 
a  change  may  be  due  to  the  increasing  dilution  of  the 
solution,  reduced  rate  of  diffusion,  or  both.  It  is  possible 
that  this  hi-  -'.in.  (caring  on  the  action  of  dyeing,  the 
ripening  of  photographic  emulsions,  setting  of  cements, 
and  Other  .similar  reactions,  where  subsequent  changes 
in  physical  state  may  com-  into  play. 

Ultimately  the  presence,  or  absence,  of  spherulites  in  a 
mineral  depo-it  may  determine  whether  a  gel  was  present 
or  not,  when  certain  mineral  deposits  were  produced,  but 
now  shown  that  a  substance  when  precipitated  may 
in  itself  cause  stratification.  Further  attempts  to  produce 
.lerulites  in  the  absence  of  secondary  and  inactive 
colloids  are  being  made,  i  specially  in  saturated  solutions 
of  non-reacting  electrolytes,  which  will  not  interfere  with 
th*  reaction  causing  precipitation. 

In  one  ease  mentioned  a  depo-it   of  lead  sulphate  in  a 
capillary  tube,  has  shown  after  a  period  of  5  weeks  distinct 

indications  of  such  a  formation,  which  has  entirely  replao  -l 

the  original  finely  divided  precipitate  over  an  area  of 
about  r> — 6  mm.  Whether  this  will  extend  is  at  present 
unknown. 

The   effect    of   the   diffusion    of  salts   into,    or   through, 

a  permeable  medium  (such  as  sand)  may  in  view  of  the 

above  experiments  be  actually  anticipated.     It  may  now 

be  assumed   thai    stratification    will   occur    nndei    such 

dttions.    Such   experiments   are    possible    where   the 

int.  •  ;d  in  the  s.in  pond  to  t  he  bore 

of  the  capillary  tub*-  now  used.     Experiments  are  in  pi  o 

in  this  direction,  with  such  tubes  u  bare  previously  !•■  i  □ 

:    by    Dn  ipse   and    I>avi.s  (this  d.,  1912,  31,   l*00j  in 

od   they   should    rfvi    furl  hi  i    direct 

it.  such  an  action  is  possible.     The  possibility 

ich  an  action  bai  been  sheeny  suggested  by  Hatet  hes 


and  Simon.  Such  conditions  overcome  difficulties  which 
present  themselves  on  gel  theory  lines  in  estimating  the 
subsequent  effect  of  contraction  of  the  gel  area  on  de- 
hydration. 

Stratification  docs  not  always  occur  at 
increasing  intervals,  in  capillary  tubes.  In 
many  cases  it  occurs  at  practically  equal 
intervals.  In  one  case  (Table  B)  the  inter- 
vals may  apparently  first  increaso  and  then 
decrease.  In  the  presence  of  a  reserve  of 
solution,  sufficient  to  keep  the  solutions 
fairly  constant  in  composition,  stratification 
will  probably  occur  at  equal  intervals,  but 
the  influence  of  the  products  of  the  reaction 
may  produce  variations. 

In  the  discussion  which  followed  Hatschek's 
paper  (ibid)  G.  T.  Holloway  suggested  in  con 
nection  with  certain  natural  deposits  that 
the  "  gradual  meeting  of  two  solutions 
through  a  gel  would  explain  away  many 
difficulties  with  which  no  other  theory 
seems  able  to  cope."  By  precipitation  in 
capillary  tubes,  these  phenomena  may  bo 
studied,  and  the  influence  of  a  secondary 
gel,  on  the  formation  of  certain  insoluble 
salts  in  situ  in  colloidal  media  may  be 
determined.  Also  whether  it  is  necessary 
to  assume  the  presence  of  a  gel  in  explaining 
the  formation  of  stratification  in  natural 
deposits. 

Possibly  the  conditions  in  nature  are  more 
closely  represented  by  drawing  up  the  first 
solution  into  the  tube  to  40  per  cent,  of  its  length, 
and  then  following  this  up  with  the  second  one  for 
a  similar  distance.  The  "  band "  is  then  represented 
by  the  centre  area  of  precipitation,  rather  than  by  a 
more  general  stratification  as  obtained  by  the  other 
methods.  The  centre  area  is  also  stratified  in  many 
cases.  If  the  more  general  explanation  is  the  correct 
one,  some  reason  must  necessarily  be  put  forward  to 
explain  why  the  "  bands  "  are  so  far  apart  in  nature. 
Extreme  dilution  may  be  the  chief  factor. 

The  presence  of  stratified  bands  of  abnormal  crystalline 
state  which  occur  in  nature,  may  be  of  a  similar  order  to 
those  observed  in  the  capillary  tubes  under  the  conditions 
recorded.  Thus  diffusion  is  sufficient  to  account  for 
the  phenomena  of  banded  deposits  and  a  very  pronounced 
crystalline  state,  without  necessarily  assuming  the 
presence  of  non-reacting  gels. 


Fig.  10. 

The  presence  of  sand  or  a  similarly  permeable  inorganic 
medium  will  naturally  allow  the  cross  sectional  area  of 
reaction  in  aqueous  solutions  being  extended  indefinitely 
without  materially  modifying  any  tendency  to  stratifica- 
tion. Thus  the  diffusion  of  soluble  salts  from  opposite 
directions  which  can  by  interaction  bring  about  the 
formation  of  insoluble  salts  through  or  into  a  porous 
mineral  deposit,  (or  even  in  the  Ic^s  likely  case  where 
the  natural  depo  it  contains  the  second  reagent,  in  a 
state  in  which  it  may  be  gradually  soluble  in  the  first  one) 
with,  or  without,  the  actual  formation  of  the  precipitate 
in  .i  eel  condition,  may  offer  a  simple  explanation  of  the 
pre  ence   of    handed   depo  its.     It  is,   however,  evident 
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that  the  presence  of  a  colloid  in  the  solution,  influences 
the  normal  distances  between  the  bands,  and  the  form  of 
the  deposits  as  shown  by  Hatschek.  The  experiments 
in  capillary  tubes  indicate  that  the  presence  of  non- 
reacting  or  secondary  gels  may  in  some  cases  act  as  an 
inhibitant  against  stratification,  which  will  not  occur 
within  a  definite  length  of  the  tube  in  their  presence. 
The  influence  of  colloids  in  a  sol  condition  are  also  being 
investigated. 

When  working  in  capillary  tubes,  the  precipitates 
or  crystals  may,  like  those  of  lead  chloride,  take  a 
characteristic  form,  which  is  obviously  influenced  by  the 
direction  of  the  flow  of  the  solution  entering  the 
tube.  This  fact  may  also  possibly  be  applied  to  the 
study  of  the  direction  cf  formation  of  natural  deposits. 
The  intervening  distances  between  such  crystals  as  those 
of  lead  chloride  may  certainly  increase  as  in  the  case  of 
stratified  deposits  in  gels.  I  am  informed  by  Mr.  Hatschek 
that  stratification  has  not  yet  been  observed  with  lead 
chloride  in  gels. 

Stratification  has  been  the  subject  of  much  discussion 
since  Liesegang's  original  observations.  The  resulte 
now  obtained  agree  with  the  suggestion  that  this  phenomena 
may  be  primarily  regarded  as  a  diffusion  phenomena,  and 
in  some  way  (as  suggested  by  Wo.  Ostwald)  be  influenced 
by  local-supersaturation.  A  super-saturated  column 
of  lead  chloride  may  be  first  formed,  of  increasing  con- 
centration, which  leads  to  de-solution  of  the  insoluble 
salt  at  a  certain  point  in  the  column  of  the  enclosed  liquid. 
The  first  crystal  as  formed  supplies  a  nucleus  for  further 
local  de-solution.  The  operation  then  recommences 
and  by  diffusion  over  a  further  area  in  the  direction  of  the 
tube,  causes  a  flow  of  the  outer  solution  beyond  the  first 
deposit,  which  would  reach  a  point  where  further  precipita- 
tion is  inevitable  through  contact  with  the  inner  solution. 
Even  if  super-saturation  in  the  ordinary  sense  of  the  word 
does  not  occur,  the  lead  chloride  as  formed  is  obviously 
soluble,  in  the  first  instance,  for  only  in  this  way  can  the 
intermittent  nature  of  the  precipitation  be  accounted 
for,  and  the  subsequent  increase  of  the  single  crystals 
present  at  certain  definite  intervals  be  explained.  A 
condition  equivalent  to  one  approaching  super-saturation 
must  be  assumed,  or  the  salt  could  hardly  be  thrown  out 
in  the  manner  indicated.  This  condition  may,  or  may  not 
apply  in  the  case  of  very  insoluble  compounds,  i.e., 
barium  sulphate. 

The  area  of  precipitation  is  continually  increasing  over 
the  length  of  the  tube  and  therefore  the  solutions  diffusing 
under  such  conditions  are  less  concentrated  at  any  one  point 
as  the  reaction  proceeds.  This  accounts  for  the  length 
of  the  column  of  the  intervening  clear  spaces  increasing 
before  a  critical  desolution  point  is  reached.  In  a  similar 
manner  the  actual  area  of  the  opaque  precipitate  of 
barium  sulphate  may  increase  in  length  as  it  proceeds 
up  the  tube. 

The  suggestion  put  forward  by  Sir  J.  J.  Thomson  and 
others,  that  the  intervening  clear  spaces  are  caused  by 
the  presence  of  soluble  products  of  the  primary  reaction, 
which  inhibit  the  formation  of  the  precipitate  over  a 
certain  area  has  been  dealt  with  in  some  experiments 
by  E.  Hatschek.  In  one  case  now  mentioned,  the  only 
soluble  product  formed  by  the  reaction  is  acetic  acid,  in 
which  the  lead  chloride  as  precipitated  is  not  notably 
soluble,  and  in  which  it  is  easily  formed. 

Partial  stratification  in  the  absence  of  gels  may  be 
traced  in  tubes  of  quite  large  diameter  (3 — 4  mm.  bore) 
when  these  are  set  horizontally.  Care  has  to  be  exercised 
as  the  limit  has  been  seemingly  reached  at  which  such 
action  is  possible,  in  solutions  of  low  viscosity. 

In  the  case  of  very  heavy  precipitates,  such  as  that  of 
silver  ferrocyanide,  the  precipitate  sinks  to  the  lower 
surface  in  a  capillary  tube  of  even  0-7  mm.  diameter. 
The  upper  surface  of  the  precipitated  salt,  however 
takes  the  form  of  a  series  of  peaks  running  in  the  direction 
of  the  length  of  the  capillary  tube,  which  gives  much  the 
same  appearance  as  stratification. 

These  experiments  are  being  extended.  Want  of  time 
has  prevented  them  being  presented  in  a  more  complete 
form.     The  results  already  obtained  may,  however,  have 


some  general  interest.  The  method  employed  readily 
adapts  itself  to  the  examination  of  reactions  which  are 
in  actual  progress. 

Discussion. 

After  some  remarks  by  the  Chairman,  Mr.  Hatschek 
said  that  the  experiments  chiefly  demonstrated  that  it 
was  possible  to  get  similar  results  in  a  variety  of  ways. 
Reactions  in  a  capillary  tube  and  reactions  in  gels  resembled 
each  other,  although  the  capillary  in  the  former  case  was 
macroscopic,  whereas  in  gels  there  was  a  system  of 
microscopic  or  ultra-microscopic  capillaries.  Glass  capil- 
laries lent  themselves  readily  to  examination,  but  they 
had  rigid  walls,  while  those  of  the  gel  structure  were 
readily  destroyed.  He  thought  this  factor  might  explain 
many  of  the  differences  in  the  results  obtained  by  Mr. 
Dreaper  and  by  himself,  and,  particularly,  that  it  accounted 
for  the  formation  of  spherulites,  which  were  so  readilj 
obtained  in  gels,  but  had  not  been  found  in  the  capillaries. 
On  some  minor  points  he  was  not  inclined  to  agree 
with  Mr.  Dreaper  ;  for  one  thing,  he  doubted  very  much 
whether  the  barium  sulphate  could  at  any  stage  be 
described  as  amorphous.  The  magnification  used  by 
Mr.  Dreaper  was  quite  inadequate  to  settle  this  point, 
as  magnifications  of  about  600  to  700  dias.  were  necessary 
to  resolve  lead  and  barium  precipitates.  He  imagined 
the  barium  sulphate  was  crystalline  even  in  the  earliest 
stages,  and  the  effect  of  the  added  electrolyte  was  largely 
the  usual  coagulation  effect.  The  size  of  lead  chloride 
crystals  was  purely  a  question  of  degree  of  dilution,  etc., 
but  he  had  succeeded  in  obtaining  needles  of  lead  chloride 
15  mm.  long  in  silicic  acid  gel.  He  was  much  interested 
in  the  lead  ferrocyanide  crystals  shown  by  Mr.  Dreaper, 
as  he  had  obtained  an  entirely  different  form  in  agar, 
as  shown  in  his  paper  read  before  this  Section  in  1911. 
These  variations  were  a  feature  of  the  work,  as  one  could 
obtain  different  forms  even  by  changing  the  gel,  i.e., 
different  in  agar  and  in  gelatin.  He  asked  whether 
Mr.  Dreaper  had  used  distilled  or  tap  water  for  some  of 
his  reacting  solutions:  he  had  obtained  magnificent 
stratifications  of  lead  iodide  if  tap  water  was  used,  whereas 
they  were  not  nearly  so  perfect  with  distilled  water. 
Possibly  there  was  intermediate  formation  of  lead 
carbonate,  which  gave  rise  to  stratifications.  To  suggest 
supersaturation  or  a  negative  catalyst  as  a  probable 
cause  of  stratifications,  for  neither  of  which  direct 
experimental  proof  was  possible,  seemed  to  him 
simply  a  verbal  solution,  or  evasion,  of  the  difficulty. 
Of  course  the  simpler  the  arrangements,  and  the  more 
disturbing  factors  were  eliminated,  the  more  hope  there 
was  of  getting  at  the  truth,  and  since  Mr.  Dreaper  could  get 
stratifications  without  using  a  gel,  that  was  a 
step  in  advance.  Stratifications  by  diffusion  in 
much  wider  tubes  had  been  obtained  by  an  Italian 
observer  (published  in  the  Kolloid-Zeitschr.).  These 
were  transient  and  due  to  the  different  rates  of 
diffusion  of  the  two  ions  of  a  highly  dissociated  salt,  a 
solution  of  which  was  placed  in  the  bottom  of  a  long 
tube  and  covered  with  water.  As  regarded  slow  reactions, 
there  were  also  the  experiments  by  one  of  the  BecquerelB-— 
published  in  1906  in  the  Zeitschrift  fur  physikahsche 
Chemie.  He  allowed  two  solutions  to  react  through  a 
crack  in  glass,  and,  e.g.,  with  sodium  sulphide  and  copper 
sulphate,  obtained  fine  crvstals  of  copper  sulphide.  He 
himself  had  never  had  any  success  with  metallic  sulphides 
in  gels,  although  he  had  "tried  a  good  many.  He  would 
suggest  that  Mr.  Dreaper  should  experiment  in  thai 
direction.  The  sulphides  were  a  very  attractive  problem, 
as  they  were  strikingly  crystalline  in  nature,  whereas  it 
had  not  been  possible  so  far  to  obtain  crystals  by 
laboratory  methods. 

Prof.  E.  J.  Mills  referred  to  some  experiments  lie  had 
performed  many  years  ago  between  glass  olafc  S,  «"1""" 
gels  Of  two  glass  plates,  the  upper  had  a  small  hole 
through  which  a  reagent  (such  as  sulphuric  acid)  could  be 
introduced;  the  pair,  which  lav  very  close  together, 
contained  a  precipitant  (such  as  a  solution  ol  barium 
chloride).  Other  pairs,  e.g.,  ferric  chloride  and  DoWum 
ferrocyanide.  were  tried.  Stratifications  wWt  then 
obtained    in    ribbon -sect  ion,   the    circular   sections    being 
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traversed  by  radial  lines.  It  was  one  of  the  most  beautiful 
sights  in  chemistry  bo  see  ribbon  after  ribbon  forming 
in  this  wav— the  process  depending  partly  on  diffusion, 
partly  OB  flow.  The  process  could  be  carried  out  on 
almost  any  Male,  and  showed  detail  better  than  when 
performed"  in  a  tube.  Ho  would  venture  to  suggest 
trying  the  gel  experiments  in  this  manner.  Bat  the 
plat,  s  must  be  truly  plane. 

The  Author,  in  "reply,  said  it  was  interesting  to  know 
that  Mr.  Batechek  considered  that  the  rigid  structure 
of  gels  might  be  the  cause  of  the  formation  of  true 
spherulites,  and  that  this  might  account  for  their  non- 
formation  in  aqueous  solutions.  He  quite  agreed  with 
him  that  at  a  higher  magnification  the  barium  sulphate 
might  appear  crystalline.  That  led  to  the  larger  question 
whether  colloids  were  not  generally  crystalline  in  their 
ultimate  structure.  In  the  case  of  lead  chloride  and  in  all 
other  cases  he  had  used  distilled  water.  Without  actually 
knowing  anything  of  Dr.  Mills'  work  he  had  previously 
worked  between  glass  plates  under  a  microscope,  but  had 
found  it  almost  impossible  to  obtain  results  of  a  definite 
order.  When  working  with  capillary  tubes,  one  could 
be  certain  of  measurements,  etc. 


Manchester  Section. 


Meeting  h<ld  nt  the    Manchester   University    on   Friday, 
February  1th,  1913. 


DR.    0.    J.    FOWLER    IX    THE    CHAIR. 


THE    EFFECT    OF    INCOMBUSTIBLE    DUSTS    ON 
THE    EXPLOSION    OF    GASES. 

BY    PROF.     H.     B.     DIXON,    M.A.,     PH.D.,    F.R.S.,    AND    COLIN 
CAMPBELL,    M.SC. 

The  effect  of  incombustible  dusts  on  the  explosion  of 
gases  is  of  special  interest  at  the  present  time  by  reason  of 
the  method  now  being  extensively  tried  in  mines  for 
r.  nderiag  coal-dust  non -explosive  by  mixing  it  with  incom- 
bustible dusts. 

On  the  one  hand,  the  opinion  is  held  that  such  inert 
dosii  m  powdered  shale,  Fuller's  earth  and  flue-dust, 
the  same  part,  when  mixed  with  coal-dust,  as  inert 
gases  do  when  mixed  with  explosive  gas  mixtures  :  on  the 
hand  it  In-  been  contended  that  the  introduction  of  a 
finetj  divided  --olid  into  a  coalmine  might  be  dangerous 
owing  I  ion  in  promoting  the  combustion  of  fire- 

d  imp  upon  it,  -iirface,  and  in  particular  the  experiments  of 
the  late  Sir  F.  Abel  have  been  quoted  as  proving  that 
danger  from  such  catalytic  action  is  by  no  means  remote. 

'ppointed  by  the  Home  Office  to  carry 

out  experiment*  on  the  prevention  of  explosions  in  mines 

mimed  this  problem  at  their  experimental  station 

Ball Minsll  l.oth  by  trials  in  a  gallery  similar  to  that  used 

by  Abel,  and  also  by  exploding  gases  in  tubes  and  bombs 

.  end  without  the  addition  of  dusts.     Meanwhile  we 

ide  many  laboratory  experiments  here  to  test  the 

question  whether  the  presence  of  a  " catalyst,"  such  as 

■mum,  e;m  indues  an  explosion  in  an  otherwise  non- 

■i  ■•    mixture  of  gases,  and   whether  finely  divided 

•  atalytically  in  propagating 
lease,  ot  merely  behaves  as  an  inert    abstanee, 

-  the  kinetic  theory,  the  molecules  of  a  gas 

ml  itate  of  motion,  oommg  into  collision 

''"•  th  rand  with  the  walls  of  the  <  ontainmg  r<     el 

The  temperature  of  the  gai  dependi   upon  the  ""mean 

of  the  moving  molecules.    Butthi   emotion   an 

miform.     At  any  moment  some  molecul    an  moving 

faster  and  other?  -lower  than  thi  ('|efk  Maxwell 

■  d  tint  about  2  pet  cent  of  the  mole,  „l.     of 

moving  wit),  ;t  relocity  more  than  twice  thai 

n    relocity.     In  an   inflammable    mixture  ,,f 

gases  su  trotytk  gs   th<  re  i,  a  similar  distribution 


of  velocities,  so  that  there  are  some  hydrogen  molecules 
moving  more  qiuekly  than  the  other  hydrogen  molecules, 
and  some  molecules  of  oxygen  moving  more  quickly 
than  the  other  oxygen  molecules.  If  chemical  combination 
begins  as  a  result  of  the  collisions  between  two  of  these  more 
rapidly  moving  molecules  of  opposite  kind  which  are 
comparatively  so  few  in  number,  this  combination  woidd 
take  place  here  and  there  at  infrequent  intervals,  and  the 
heat  generated  would  be  dissipated  among  the  mass  of  the 
surrounding  molecules. 

When  such  a  mixture  is  heated  up  artificially  more  and 
more  of  the  molecules  will  move  rapidly  enough  to  produce 
chemical  combination  on  collision  ;  and  finally  a  state 
will  be  reached  at  which  these  collisions  are  sufficiently 
numerous  to  overcome  the  loss  of  heat  by  conduction. 
At  this  stage  the  mass  of  gas  as  a  whole  begins  to  self-heat, 
i.e.,  to  rise  in  temperature  owing  to  the  chemical  action 
independently  of  the  external  source  of  heat.  This  is  the 
"  Temperature  of  Ignition."  If  nothing  interferes  with 
the  free  motion  of  the  molecules,  the  number  of  chemically 
effective  collisions  increases  at  an  ever-increasing  rate  until 
a  flame  appears  and  spreads  through  the  mixture.  Below 
the  "  Ignition  temperature  "  chemical  combination  is  quite 
slow ;  above  the  ignition -temperature  combination 
increases  in  rapidity  until  inflammation  occurs  :  in  the 
flame,  combination  is  very  rapid.  In  flame  the  rapidity 
of  chemical  combination  may  vary  greatly  :  in  the  most 
intense  form  of  flame — that  of  the  explosion -wave — the 
combination  is  almost  instantaneous. 

In  the  explosion-wave  the  physical  pressure-wave 
generated  by  the  movement  of  the  molecules  in  the  burning 
layer,  is  transmitted  (by  collisions)  into  the  unburnt  gases 
beyond  and  is  continually  renovated  by  the  chemical 
action  there  set  up.  The  average  rapidity  of  the  molecules 
taking  part  in  the  wave  is  so  great  that  it  is  probable  that 
a  large  percentage  of  the  collisions  between  molecules  of  an 
opposite  kind  result  in  chemical  combination,  and  the  flame 
travels  forward  with  the  forward  velocity  of  the  molecules 
themselves. 

In  the  transmission  of  flame  through  a  gas  mixture  the 
most  usual  case  is  for  a  portion  only  of  the  gas  to  be 
ignited  and  for  the  heat  so  produced  to  raise  the  tempera- 
ture of  the  contiguous  portion  to  the  ignition  point,  and 
so  on  layer  by  layer  through  the  mixture. 

But  in  a  mixture  of  gases,  such  as  methane  and  ah,  the 
quantity  of  inflammable  gas  present  may  be  insufficient 
to  allow  the  flame  to  propagate  itself  throughout  the 
mixture  when  a  portion  of  the  gas  is  so  raised  in  tempera- 
ture by  the  introduction  of  a  flame  or  spark.  In  the 
portion  of  gas  directly  heated  by  coatact  with  the  flame 
chemical  union  between  the  methane  and  oxygen  molecules 
is  set  up,  and  this  region  of  combustion  is  visible  as  a 
halo  or  "  cap  "  round  the  source  of  heat.  When  a  safety- 
lamp  with  lowered  flame  is  introduced  into  an  atmosphere 
in  which  methane  or  coal-gas  is  gradually  introduced, 
a  delicate  cap  shows  in  a  cone  above  the  flame  which 
increases  in  height  and  intensity  until  it  reaches  the  top  of 
the  lamp.  As  the  mixture  in  the  lamp  becomes  explosive 
the  flame  expands  at  the  top  and  creeps  down  inside  the 
lamp  until  the  whole  of  the  gauze  is  covered  with  flame, 
and  the  original  flame  over  the  wick  goes  out  for  lack  of  air. 
The  phenomena  described  are  well  seen  in  the  apparatus 
constructed  by  Messrs.  Oldham  for  lamp-testing.  In  the 
same  apparatus,  filled  with  a  mixture  below  the  explosive 
limit,  the  naked  flame  of  a  taper  shows  a  blue  cap,  whieh 
may  be  easily  detached  by  a  rapid  movement  of  the  taper. 
Detached  caps  or  "flares''  of  flame  may  fhus  l>c  formed 
which  move  upwards  and  die  out  after  a  time.  Similarly, 
when  a  rapid  eiineni  oi  air  containing  inflammable  gas 
is  drawn  past  a  fls  me  in  a  gallery  port  ions  of  the  cap  on  the 

lee- ward    side    of    the    flame    may    be   detached    and    float 
away  as   "flares. "      In  these  cap     and   Hares  visible  COO 
bustion  is  set    up,  but   it   dies  down   when  separated  from 
the  original  source  ol  heat   because  tlu-  rate  of  chemical 
union  in  the  dilute  mixture  is  not  rapid  enough  />"  •■"  to 

maintain  the  temporal  ore  above  the  ignition -point. 

Since  the  chemical  combination  depends  upon  the 
colli  ions  between  molecules  of  methane  and  rnoleculi  M 
oxygen,  it  will  be  evident  t  hit,  jut  as  there  is  a  lower  limit 
of  methane  necessary  for  the  propagation  of  flame,  ho 
there  must  be  a  lower  limit  of  oxygen  al  o.     In  mixtun    d 


vol.  XXXII.,  No.  13.)    DIXON  AND  CAMPBELL— EFFECT  OP  DUSTS  ON  EXPLOSION  OP  GASES.    680 


air  and  methane  the  quantity  of  oxgyen  required  for 
complete  combustion  is  present  in  a  mixture  containing 
9*6  per  cent,  of  methane — and  this  is  about  the  most 
sensitive  mixture  with  the  lowest  ignition  point.  A 
diminution  either  in  the  quantity  of  methane  or  in  the 
quantity  of  oxygen  raises  the  ignition-point.  It  would 
appear  also  that  the  lower-limit  of  methane  is  raised  by  a 
diminution  of  the  oxygen  content  of  the  air  ;  so  that 
whereas  5-7  is  the  least  percentage  of  methane  in  ordinary 
air  that  will  explode,  a  sensible  diminution  of  the  oxygen 
in  the  air  will  raise  the  percentage  of  methane  necessary  to 
propagate  a  flame  to  over  6  per  cent,  of  the  mixture.  We 
have  found  that  an  atmosphere  in  which  the  oxygen  is 
reduced  from  20-9  to  13-5  per  cent.,  will  still  propagate 
flame  when  mixed  with  pure  methane  and  fired  by  a  spark 
or  a  small  detonation.  Since  the  value  of  the  lower-limit 
mixture  of  methane  and  air  depends  upon  the  rapidity 
of  chemical  action,  and  since  this  depends  on  the  frequency 
of  the  more  violent  collisions  between  the  molecules  of 
methane  and  oxygen,  it  might  be  inferred  that  the  higher 
the  initial  temperature  the  lower  the  lower-limit  of  methane 
would  be.  This  inference  has  recently  been  confirmed 
experimentally  in  our  laboratories.  Mr.  A.  Parker  has 
shown,  in  the  case  of  a  number  of  gases,  that  a  mixture 
which  will  not  propagate  flame  at  15°  C.  will  do  so  at  100°  C. 
under  the  same  pressure  :  and  Messrs.  Ramsbottom  and 
Hobson  have  shown  that  when  mixtures  of  methane  and 
air  are  heated  up  by  adiabatic  compression  above  then 
ignition -point,  the  whole  of  the  methane  is  burnt  although 
its  percentage  may  be  only  one-half  that  required  to 
propagate  a  flame  at  ordinary  temperature  and  pressure. 

The  presence  of  a  chemically  inert  gas,  such  as  nitrogen, 
argon,  or  carbon  dioxide,  in  a  gas  mixture  retards  the 
rapidity  of  combustion  partly  by  its  "diluting"  effect, 
which  prevents  the  collisions  of  chemically  -act  ive  molecules, 
but  mainly  by  its  absorption  of  heat.  The  damping 
effect  of  an  inert  gas  on  the  velocity  of  the  "  explosion- 
wave  "  can  be  calculated  very  nearly  from  its  density  and 
its  specific  heat.  An  incombustible  dust  particle  might 
be  inert  in  the  same  way,  and  damp  down  a  flame  by 
absorbing  heat.  On  the  other  hand,  it  has  been  shown, 
as  in  Prof.  Bone's  well-known  experiments,  that  the 
combustion  of  gases  can  be  concentrated  and  "  hurried  up  " 
by  means  of  suitable  heated  surfaces. 

If  it  be  assumed  that  for  the  transmission  of  flame  from 
layer  to  layer  in  a  mixture  of  methane  and  air,  there  must 
be  sufficient  methane  in  each  layer  to  give  out  enough  heat 
in  burning  to  raise  an  equal  layer  of  the  mixture  to  its 
ignitioB  point,  then  it  is  clear  from  the  known  heat  of 
burning  of  methane  that  a  much  less  percentage  of  methane 
in  air  than  5-6  should  be  sufficient  theoretically  to  propagate 
flame  under  normal  conditions.  Would  it  be  possible 
for  dust  particles  suspended  in  a  gas  mixture  so  to  con- 
centrate the  combustion  near  their  surfaces  as  to  bring 
down  the  lower-limit  of  methane  necessary  to  propagate 
flame  from  5*6  to  a  point  near  to  this  theoretical  limit  ? 
Such  is  the  question  raised  by  Abel's  interpretation  of  his 
experiment. 

AbeVs  experiments. 

The  Seaham  disaster  in  1880,  when  it  was  not  generally 
recognised  that  coal-dust  played  any  important  part  in  mine 
explosions,  led  to  an  investigation  by  Abel  into  the  effect 
of  suspending  a  cloud  of  coal  or  other  dusts  in  a  current  of 
air  containing  small  quantities  of  fire-damp.  The  experi- 
ments not  only  demonstrated  that  suspended  coal-dust 
made  such  weak  mixtures  highly  explosive,  a  fact  already 
insisted  on  by  Galloway,  but  led  Abel  to  the  definite  con- 
clusion that  a  fine  cloud  of  such  incombustible  dilate  as 
calcined  magnesia  or  kaolin  would  render  explosive  a 
3  per  cent,  mixture  of  fire-damp  and  air. 

The  apparatus  employed  in  Atal's  experiments  was  a 
rectangular  gallery,  28  feet  long  and  one  square  foot  in 
section,  provided  with  a  steam-jet  to  produce  a  draught 
at  one  end,  and  with  the  other  end  open  to  the  air.  Near 
the  open  end  was  the  gas  inlet  and  a  short  distance  "  in-bye" 
was  a  drum-sieve  to  drop  the  dust  into  the  current  from 
above.  Sixteen  feet  from  the  drum-sieve  a  lamp  iraa 
placed  opposite  a  window  in  the  gallery.     The  fire-damp 


was  a  natural  gas  issuing  as  a  blower  from  the     Wigan 
9-foot  seam  at  the  Garswood  Hall  Colliery. 

Abel  thus  describes  the  observations  made : — 

"  A  gas-mixture  having  3  per  cent,  of  firedamp  was 
allowed  to  pass  a  lamp-flame,  at  a  velocity  of  600  feet  per 
minute  for  some  time ;  no  result  was  produced,  but  on 
causing  it  to  convey  calcined  magnesia  in  suspension,  long 
flares  of  flame  were  produced  within  a  few  seconds  of  the 
mixture  first  passing  the  lamp,  and  the  inflammation 
speedily  spread  throughout  the  gallery  with  feeble  explosive 
effect.  With  only  2-75  percent,  of  gas,  results  quite  similar 
were  produced,  the  general  ignition  following,  however,  less 
rapidly  after  the  first  production  of  the  flares  in  front  of  the 
lamp-flame.  With  another  sample  of  calcined  magnesia, 
which  was  not  quite  so  light  as  the  first  one,  a  corresponding 
result  was  obtained  with  a  mixture  containing  3  per  cent, 
of  firedamp." 

"  These  remarkable  results  led  to  the  trial  of  a  number  of 
other  non-combustible  powders  or  dusts,  which  are  not 
chemically  affected  by  such  heat  as  they  would  be  exposed 
to  in  the  flame  of  a  lamp  (such  as  kaolin,  powdered  flint 
and  other  forms  of  silica,  pumice,  slate  dust,  etc.)  with 
results  similar  to  those  furnished  by  the  magnesia-dust,  but 
more  or  less  affected  by  variations  in  the  density,  and  other 
physical  properties  of  the  dusts." 

Abel  at  first  attributed  the  effect  of  the  incombustible 
dust  to  "  the  localising  and  intensifying  "  of  the  chemical 
action  by  the  heated  particles  which  he  imagined  might 
be  carried  in  a  state  of  intense  incandescence  into  regioas 
of  unburnt  gas — and  so  "carry  the  flame"  along.  But 
later  on  he  considered  the  action  was  catalytic — similar 
to  that  of  finely  divided  platinum  on  mixtures  of  hydrogen 
and  oxygen. 

In  considering  Abel's  experiments  it  must  be  borne  in 
mind  that  the  dust-cloud  not  only  rendered  the  gas  mixture 
explosive  after  it  had  passed  beyond  the  lamp-flume,  but 
conferred  on  the  current  before  it  reached  the  flame  the 
power  of  propagating  flame  backwards. 

In  1882  Mallard  and  Le  Chatelier*  published  an  experi- 
ment in  which  they  showed  that  incombustible  dust,  such 
as  magnesia,  when  suspended  in  a  rising  stream  of  gas  and 
air,  did  not  render  it  more  inflammable  ;  but  when  the  dust 
was  allowed  to  fall  through  a  flame  into  the  upward  stream, 
the  particles  remained  incandescent  and  were  surrounded 
by  a  blue  cap  during  their  fall.  This  result  was  quoted  by 
Abel  as  confirming  his  conclusions. 

During  the  past  year  several  sets  of  experiments  have 
been  made  at  Eskmeals  in  a  gallery  similar  in  dimensions  bo 
that  used  by  Abel.  The  gas  and  air,  however,  were 
thoroughly  mixed  before  entering  the  gallery  by  means  of  a 
powerful  Sirocco  fan  which  drove  them  forward  past  the 
lamp-flame  placed  at  a  window  sixteen  feet  distant  from 
the  fan-drift.  The  magnesia  was  introduced  in  a  stream 
into  the  gas  and  air  mixture  before  it  entered  the  fan. 
Experiments  made  with  coal-gas  and  air,  and  with  peiitane 
gas  and  air,  failed  entirely  to  show  any  increased  inflamma- 
bility of  the  gas  mixtures  due  to  the  suspended  magnesia. 
Moreover,  the  "flares  "  observed  in  the  gallery  when  the 
mixtures  were  brought  above  the  lower-limit  were  not  the 
halos  or  clouds  described  by  Abel,  nor  did  the  inflamma- 
tion, when  it  spread  backwards,  through  the  gallery,  do  so 
"  with  feeble  explosive  effect. "  The  "  Hares  "roared,  and 
rapidly  charred  wood,  and  on  one  occasion  Bel  fire  to  timber 
near  the  orifice  of  the  gallery;  and  the  "  general  inflamma- 
tions" were  very  distinct  explosions.  Exparimenti  made 
in  a  small  wooden  gallery  I  inches  square  gave  precisely 
similar  results;  by  making  one  side  of  the  box  1 
the  caps  and  Hares  and  the  general  inflammation  oan  be 
readily  observed. 

Meanwhile,  experiments  made  at  Eskmeals  by  the  Home 
Office  Committee  and  then-  chemists  had  shown  ih.t  tfae 
Same  traversed  explosive  mixtures  of  ga  and  au  n 
rapidly  when  dual  tree  than  when  laden  with  n. 
dust,  and  the  pressures  attained  were  also  leas  when  incom- 
bustible dust  was  present.  In  our  laboratories  bare  we 
found  thai  of  a  number  of  gaseous  mixtures  jus!  beto*  We 
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lower-limit  and  therefore  incapable  of  propagating  flame 
when  sparked,  none  of  them  could  be  made  explosive  by 
shaking  up  incombustible  dust  in  them.  On  the  contrary 
it  was  found  possible  to  start  with  a  mixture  which  was 
just  above  the  lower  limit,  and  make  it  non-explosive 
by  stirring  up  dust  in  it.  We  then  endeavoured  to  test 
Abel's  hypothesis  in  another  way.  Glass  vessels  were 
fitted  with  line  platinum  coils  which  could  be  heated  up 
electrically  in  contact  with  various  mixtures  of  gases. 
If  magnesia  can  render  a  non-explosive  mixture  of  methane 
and  air  explosive  by  its  catalytic  action,  a  fortiori  platinum 
might  effect  this  result.  We  found,  of  course,  that  mixtures 
above  the  lower-limit  could  be  exploded  by  heating  the 
cods  rapidly  ;  but  when  the  coils  were  heated  slowly  until 
chemical  action  began  on  the  surface  and  the  electric 
current  was  then  switched  off,  the  coils  glowed  for  some 
time  but  no  inflammation  occurred.  Under  no  conditions 
that  we  could  produce  was  it  possible  to  make  a  non- 
explosive  mixture  explosive  by  inducing  combustion  of  a 
portion  of  the  mixture. 

On  the  other  hand  it  is  easy  to  illustrate  the  quenching 
effect  of  magnesia  on  an  actual  explosion  by  filling  a  long 
horizontal  glass  tube  with  an  explosive  mixture  of  gas 
and  air,  and  placing  a  spoonful  of  magnesia  in  the  tube. 
A  fairly  rapid  flame  on  reaching  the  dust  throws  it  up  and 
is  extinguished  promptly. 

When  t  base,  and  other  experiments,  made  it  impossible  to 
accept  the  catalytic  hypothesis,  we  endeavoured  to 
produce  more  nearly  Abel's  experimental  conditions.  Dr. 
W.  Kellner,  Abel's  assistant  at  the  time,  was  fortunately 
able  to  tell  us  two  important  details  which  had  not  been 
published — viz.,  that  the  gas  was  admitted  through  a  tube 
entering  the  bottom  of  the  gallery,  and  that  no  special 
device  was  used  for  mixing  the  gas  and  air  as  they  were 
drawn  along  the  sixteen  feet  of  gallery  between  the  point 
of  entry  of  the  gas  and  the  lamp-flame.  On  bringing  in 
the  gas-supply  through  the  bottom  of  the  gallery  so  as  to 
mingle  with  the  air  current  which  had  passed  the  fan, 
we  found  we  could  reproduce  the  appearances  described 
by  Abel.  The  "  flares  "  were  attenuated  clouds  of  light — 
silent,  and  with  hardly  any  charring  effect.  Occasionally 
they  progressed  along  the  gallery  as  detached  filaments 
of  flame,  distinctly  separated  from  one  another.  When  the 
gas  pipe  projected  a  little  into  the  gallery  the  stream 
of  entering  gas  flowed  upwards  through  the  air  current, 
so  as  to  fill  the  upper  portion  with  a  feebly  explosive 
mixture  while  the  lower  portion  was  uninflammable. 
When  the  gallery  was  so  filled  a  lamp  flame  five  inches 
from  the  floor  showed  only  a  small  cap,  but  ignited  the 
mixture  above  if  the  flame  was  raised  a  few  inches.  The 
flame  th<n  travelled  back  against  the  current  with  "  feeble 
explosive  effect."  On  pouring  the  magnesia  through  a 
drum  -.-it  v.-  into  the  gas  and  air  current,  just  after  the 
jx.irit  of  entry  of  the  gas,  the  cloud  of  dust  made  the 
flare:,  more  luminous,  and  every  now  and  again  a  particle  of 
du-t  passing  through  the  lamp-flame  was  whirled  upwards 
white-hot  into  the  explosive  mixture  above  and  ignited  it. 

Exactly  similar  appearances  are  observed  in  the  small 
wooden  gallery  when  the  gas  ia  admitted  from  below  and 
tin-  BBS  and  air  streams  an;  allowed  to  mingle  as  they  flow 
along,  'lln-  method  of  mixm;'  Menu  to  result  in  long 
"  threads "  of  gas  being  borne  along  which  break  into 
detached  filaments.    These  threads  or  filaments  may  be 

tod    tin-   resulting  thin   detached   flames   may    be 

earned  some  distance,  although  tin-  gas  if  thoroughly 

mixed  with  the  air  could  do  I  be  ignited     A  sample  drawn 

from  the  gallery  doting  the  "run"  would  not  reveal  the 

aeity    of    th>-  atmosphere,   but    would  give  the 

avenge  oontenti  <>f  that  portion  of  tin-  gallery.    This 

count  for  Abes •  statemonl  that  mixtures  of 

i  air  containing  bet r  sen  '-i \  and  4  \  per  eent,  of 

Inane,  when  drawn  over  a  lamp  flame,  without  an]  da  I 

•    lambent  flames  that  ire  r.  a  .  .|   m   -,/,-  and 

after  some  seeeads  caused  a  genera]  ignition. 
The  pretty  experiment  of  Mallard  and   Le  Chatelier 

may  be  easily  adjusted  to  show  tin-  inertne  of  rnagne  in 
(or  other  ineombu  tible  da  ts)  when  it  i-  carried  onward 

i-r ending  current  of  ga.«   and  air  into  the   Hun  SB 

flame  above,  and  the  efsed  inch  incombustible  particles 

have  when  they  are  dropped  through  the    B  in  en   flame 


^nd  fall  red-hot  through  the  rising  current.  A  glass  tube 
6  feet  long  and  3  inches  in  diameter  is  fed  from  below  with 
a  mixture  of  gas  and  air  through  a  Meeker  burner  and  an 
adjustable  orifice.  A  Bunscn  flame  burns  horizontally 
across  the  upper  open  end.  When  the  gas  and  air  mixture 
is  weaker  than  the  lower-limit  the  hot  particles  carry  down 
a  small  cap  with  them ;  but  when  the  mixture  is  above 
the  lower-limit  and  would  propagate  a  flame  if  it  were 
not  moving  upwards  faster  than  the  flame  can  travel  down- 
wards, then  a  heated  dust  particle  carries  a  real  flame  in 
its  wake  as  it  falls,  and  the  flame  spreads  outwards  in  an 
inverted  cone. 

When  the  mixture  is  just  strong  enough  to  propagate 
a  flame  downwards,  the  heterogeneity  of  the  mixture  is 
revealed  by  the  curious  round  films  of  flame  which  slide 
one  over  another — giving  an  appearance  which  has  sug- 
gested a  swarm  of  luminous  jelly-fish. 

The  Le  Chatelier  experiment  in  no  way  confirms  Abel's 
hypothesis,  but  on  the  contrary  it  adds  strength  to  the 
contention  that  incombustible  dusts  have  a  cooling  and 
therefore  a  quenching  effect  on  flame.  Their  presence  in 
a  mine  cannot  add  to  the  danger  of  fire-damp  explosions. 

Discussion. 
Mr.  Charles  Pilkington  said  he  had  had  some  experi- 
ence of  stone  dust  and  coal  dust,  and  he  thought  that 
Professor  Dixon's  explanation  of  Professor  Abel's  experi- 
ment was  exceedingly  clear  and  correct.  Professor  Abel 
placed  his  lamp  at  the  bottom  of  his  little  gallery,  and 
so  was  unable  to  show  a  cap  at  all,  but  when  he  lifted  it 
into  the  higher  part  of  his  tube  the  mixture  contained 
perhaps  6  to  9  per  cent,  of  gas  instead  of  the  2-7  at  which 
Professor  Abel  thought  the  mixture  exploded.  It  was, 
therefore,  not  remarkable  that  people  conceived  a  wrong 
idea  of  the  danger  of  an  explosive  mixture  in  mines.  If 
3  per  cent,  of  gas  was  an  explosive  mixture  the  mines  in 
Lancashire  and  South  Wales  would  be  very  much  more 
dangerous  than  they  were  known  to  be.  He  was  very 
glad  Professor  Dixon  had  been  able  to  clear  up  the  two 
2>oints,  because  it  would  also  have  been  a  very  great 
shock  to  many  people  if  it  had  been  proved  that  inert 
incombustible  dust  suspended  in  the  air  actually  helped 
an  explosion  along.  One  means  by  which  it  was  hoped 
to  reduce  the  danger  from  explosions  was  by  introducing 
a  large  quantity  of  inert  incombustible  dust  about  a  mine, 
so  that  when  an  explosion  did  take  place  that  dust  should 
be  stirred  up  and  so  prove  an  extinguisher. 

Dr.  W.  E.  Garforth  said  that  in  the  Altofts  experiment 
a  tube  was  erected  1000  feet  long  to  represent  an  under- 
ground road,  with  shelves  to  hold  the  coal  dust  similar  to  the 
sides  of  a  road,  a  fan  to  produce  ventilation,  or  a  current 
of  air  similar  in  quantity  to  that  met  with  in  underground 
roadways,  and  also  the  flame  from  a  shot  by  firing  a 
cannon.  All  these  were  mechanical  means.  When  he, 
the  speaker,  was  first  interviewed  with  regard  to  stone 
dust,  and  it  was  pointed  out  that  there  was  no  carbon 
dioxide  to  quench  the  flame,  he  pointed  out  that  it  was 
not  intended  to  do  anything  in  the  way  of  quenching  the 
flame  by  introducing  deleterious  gases  into  the  mine,  as 
there  were  quite  enough  natural  dangers  in  a  pit  without 
introducing  artificial  ones.  What  they  were  endeavouring 
to  do  was  to  bring  millions  of  stone-dust  particles  into  an 
atmosphere  to  extinguish  an  explosive  blast,  in  imitation 

of  what  had  taken  place  in  1880  by  an  explosion  which 
took  place  at  Altofts,  where  they  found  a  large  quantity 
of  coal  dust  thai  was  lying  on  the  roads,  had  been  ignited 
by  a  blown -out  shot.  The  flame  and  explosive  force 
travelled  0V(  t  600  yards,  thin  came  in  contact  withanother 
em  lent  of  air,  and  the  explosive  violence  was 
continued  for  another  1200  yards,  making  altogether  an 
explosive  (lame  travelling  quite  one  mile.  When  that 
Hume  came  in  contact  with  roads  which  were  covered  by 
line  stone  dust,  due  to  the  tramping  of  horses  and  meo 
over  the  roads  for  20  years,  it  was  found  to  gradually  die 
away.  They  were  aware  this  dust  had  been  raised  a» 
a  cloud  in  tiie  air,  and  that  therefore  millions  of  particle! 
of  inert  matter  had  quenched  the  flame  by  mechanical 
in'  ana  They  also  found  from  the  last  point  of  destruction, 
and  up  to  the  point  where  the  corpses  were  found,  that 
tbi  re  was  a  zone  of  stone  dust,  so  that  tin   men  were  not 
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mutilated  in  any  way,  neither  was  their  hair  singed, 
showing  that  the  stone  dust  had  been  effective  in  quenching 
the  flame.  Such  effects  occurred  on  the  three  main 
haulage  roads.  He  desired  to  make  it  clear  that  the 
first  (1908)  year's  experimental  work  was  really  mechanical. 
They  had  not  until  1909  the  ingenious  instruments  that 
were  designed  by  Dr.  Wheeler  and  Mr.  Horace  Darwin  to 
indicate  the  force  or  the  velocity  of  the  flame,  which  on 
one  occasion  registered  a  velocity  at  the  rate  of  1300  miles 
an  hour.  They  had  not  any  chemical  analyses.  Recently 
a  roadway  about  10  feet  by  7  feet,  on  which  there  was 
passing  about  42,000  cubic  feet  of  air  per  minute,  had 
been  blocked  up  in  part.  They  noticed  that  when  the  air 
increased  in  velocity  from  720  feet  per  minute,  when  the 
coal  dust  was  stagnant,  to  1600  feet  per  minute  the 
particles  of  coal  dust  were  raised  in  suspension  until %at 
1800  feet  they  had  all  gone  and  left  the  stone  dust  exposed. 
The  roadway  was  then  further  narrowed,  and  at  2200  to 
2600  feet  per  minute,  the  stone  dust  began  to  fly  away  in 
the  same  manner,  so  that  at  2700  feet  all  the  stone  dust 
had  been  taken  away  and  the  natural  strata  were  to  be 
seen.  To  show  the  natural  effect  of  the  dust  in  the  air 
at  such  a  great  velocity  he  would  like  to  state  that  the 
men  who  were  working  at  1300  yards'  distance  from  the 
experiment  were  troubled  with  the  dust  to  such  an  extent 
that  they  had  to  leave  their  work.  This  would  give  an 
idea  of  the  fineness  of  the  dust  they  were  using.  By 
inserting  a  sheet  of  brattice  cloth  anywhere  in  a  roadway 
they  could  follow  with  stone  dust  the  coal  dust  which  had 
gone  up  into  the  interstices,  where  it  would  be  impossible 
to  get  any  other  preventive  than  that  of  stone  dust.  It 
was  now  known  that  it  was  possible  to  get  such  a  quantity, 
say,  10  or  14  parts  of  stone  dust  to  one  of  coal  dust,  that 
there  was  not  the  slightest  possibdity  of  propagating  an 
explosive  blast.  As  regarded  a  stagnant  atmosphere 
they  had  a  circular  saw  cutting  a  piece  of  stone,  and  the 
atmosphere,  not  being  influenced  by  currents,  gradually 
became  charged  with  the  stone  dust,  until  in  the  end  a  com- 
plete fog  of  stone-dust  was  obtained,  which  was  sufficient 
to  quench  any  explosive  blast. 

Mr.  Gerrard  considered  that  Professor  Dixon's  experi- 
ments proved  his  theory.  He,  personally,  could  not 
understand  how  Professor  Abel  came  to  the  conclusion 
he  did.  Ever  since  the  Seaham  disaster  in  1880  the 
question  had  been  a  bugbear  to  mining  men.  In  one  of 
the  biggest  disasters  that  had  ever  occurred  in  Great 
Britain  it  had  been  agreed  that  the  coal-dust  was  the 
chief  agent  in  the  terrible  destruction  that  ensued.  Very 
little  was  being  done  to  cope  with  the  coal-dust  danger, 
but  when  Professor  Dixon's  explanation  of  Abel's  results 
was  made  known  they  need  no  longer  have  any  fear  of 
introducing  stone-dust  into  mines  and  a  very  good  work 
would  have  been  performed.  It  was  said  by  some  people 
that  the  stone-dust  would  be  soon  covered  over  unless 
the  operation  was  repeated  frequently,  but  if  note  was 
taken  of  the  deposition  of  the  coal-dust  it  would  be  clearly 
established,  except  in  some  extreme  case,  by  the  colour 
of  the  stone-dust  that  there  was  not  a  great  amount  of 
coal-dust  deposited  for  some  time.  Sometimes  there 
was  an  aggravated  instance  of  a  large  deposition  of  coal- 
dust.  It  might  be  an  interesting  subject  for  chemists 
to  consider  why  the  predominance  of  stone-dust  should 
arrest  an  explosion,  if  it  was  by  reason  of  the  particles  of 
stone-dust  absorbing,  abstracting  heat,  thus  lowering  the 
temperature. 

The  Chairman  enquired  what  particular  description  of 
stone  was  used  to  make  the  stone-dust,  and  what  pre- 
cautions were  taken  to  prevent  any  undue  amount  of 
dust  being  in  the  atmosphere  when  the  men  were  actually 
working,  and  whether  the  dust  distribution  was  performed 
at  stated  times.  It  was  known  that  dust  in  the  mines  of 
South  Africa  was  a  rather  serious  menace  to  the  health  of 
the  workers.  He  could  conceive  that  a  great  deal  de- 
pended upon  the  character  of  the  dust  used,  and  on  the 
method  of  its  use,  as  to  whether  it  would  be  harmless  or 
haimful  to  the  coal  workers. 

Mr.  T.  H.  Byrom  said  it  was  universally  admitted  now- 
adays that  coal-dust  was  explosive.     He  would  like  to  | 


have  Professor  Dixon's  opinion  as  to  the  relative  danger 
of  different  coal-dusts  as  no  doubt  there  was  a  difference. 
Assuming  there  was  a  difference  he  would  like  to  know 
the  particular  features  that  made  one  coal-dust  more 
explosive  than  another,  apart  from  the  mechanical 
condition.  He  thought  it  was  reasonable  to  suppose  that 
the  more  finely  divided  the  coal-dust  happened  to  be,  or 
the  more  nearly  it  approached  a  gaseous  state,  the  greater 
the  liability  of  explosion,  but  there  were  probably  other 
points  in  the  chemical  constitution  of  the  coal  which  also 
determined  its  explosibility. 

Professor  Dixon,  in  reply,  said  he  would  like  to  correct 
Mr.  Gerrard  on  one  small  point.  The  facts  and  conclusions 
he  had  been  able  to  bring  forward  were  the  result  of  the 
work  of  the  Home  Office  Committee,  supplemented  by  the 
experiments  of  his  research  students  in  the  University 
laboratories.  The  credit  must  not  be  given  to  him, 
therefore,  but  to  the  Home  Office  Committee  and  their 
staff  at  Eskmeals.  The  question  of  the  deposit  of  coal- 
dust  upon  stone-dust  was  being  very  carefully  considered 
by  the  Committee.  They  had  not  yet  reached  the  point 
of  going  into  the  question  how  best  to  lay  the  inert  dust, 
but  they  had  considered  how  different  dusts  differed  in 
their  power  of  being  raised.  Many  experiments  had  been 
made  with  regard  to  the  question  whether  it  was 
possible  to  have  a  mixture  of  inert  dust  and  coal-dust 
properly  put  down  which  was  not  inflammable,  and  then 
have  a  deposition  of  coal-dust  on  the  top  which  might  be 
raised  by  itself  and  propagate  flame.  If  a  violent  explosion 
took  place  the  whole  of  the  dust,  including  the  top  coal- 
dust  and  the  mixture  below,  was  all  stirred  up  and  the 
flame  was  put  out.  It  was  possible,  however,  with  a 
heavier  stone  dust  mixed  with  coal-dust  underneatn, 
and  a  light  coal-dust  spread  on  the  top,  with  what  he 
might  term  a  "  licking  "flame  instead  of  a  violent  explosion, 
that  some  of  the  light  superposed  coal-dust  would  be 
licked  up  and  so  continue  the  flame.  This  was  a  danger 
which  would  have  to  be  guarded  against.  It  had  to  be 
borne  in  mind  that  a  gentle  licking  flame  would  kill  people 
just  as  well  as  a  violent  explosion,  only  it  would  do  it 
more  slowly.  Dr.  Fowler  very  rightly,  from  the  public 
health  point  of  view,  had  raised  the  question  whether  the 
dust  would  affect  the  lungs  of  those  who  had  to  breathe  it. 
This  was  a  point  which  was  also  under  consideration. 
He  thought  there  was  no  doubt  that  all  inert  dusts  were 
not  equally  applicable  for  mines.  It  might  be  introducing 
a  serious  evil  if  crushed  quartz  was  used  in  a  mine.  Care 
would  have  to  be  exercised  in  regard  to  the  matter.  In 
answer  to  Mr.  Byrom,  he  might  state  that  a  great  deal  of 
work  had  been  done  in  regard  to  the  relative  explosibility 
and  inflammabiilty  of  coal  dusts.  As  Mr.  Byrom  had  very 
rightly  stated  this  was  largely  regulated  by  the  fineness  of 
the  dust,  but  not  altogether.  The  actual  first  inflammation 
of  coal-dust  depended  rather  largely,  he  believed,  upon 
the  volatile  contents  and  how  easily  the  gas  was  given  off. 
Given  the  conditions  of  a  flame  and  light  coal-dust 
suspended  in  the  air,  the  first  thing  done  was  to  distil  off 
gas  and  light  the  mixture  of  gas  and  air.  Only  after  the 
flame  had  run  some  way  did  the  dust  burn  as  a  whole,  but 
after  a  certain  distance,  when  violence  had  been  set  up,  it 
appeared  it  did  burn  as  a  whole  and  there  was  no  selective 
combustion,  the  whole  of  the  solid  and  gaseous  contents 
being  burned  at  once.  Apparently  the  oxygen  hit  the 
coal  particle  so  violently  that  whatever  the  oxygen  hit 
against,  either  the  carbon  itself  or  the  hydrocarbon 
enclosed  in  it,  was  burned  out.  Explosions  had  been 
produced  by  anthracite-dust  and  by  actual  charcoal-diM 
which  had  been  previously  heated  to  eliminate  volatile 
matter.  It  was  curious  to  see  how  analogous  dual 
explosions  were  in  certain  respects  to  gas  explosions.  In 
each  ca«e  there  was  the  preliminary  slow  burning,  the 
gradual  increase  of  velocity  and  pressure,  and  finally  high 
pressures  and  great  oscillations  of  flame.  Both  in  gas 
and  dust  explosions  the  effect  of  const  net  inns  and  refle.  tin g 

surfaces    appeared    analogous.     Fortunately    it    did   not 

appear  to  be  thcoret ieallv  possible  to  have  an  "  explosion- 
wave  "  propagated  by  the  dust  of  a  mine. 
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Filters  :     Mechanical- 


-.     J.    Tavlor    and    A.    E.    L. 
ChorHon,  Manchester.     Eng.  Pat."  9668,  April  24,  1912. 

In  ■  filter  of  the  type  in  which  the  filtering  medium  is 
adapted  to  be  washed  by  a  reverse  current  of  water,  the 

Ding  water  is  forced  under  pressure  through  the 
filtrate-discharge  pipe  and  escapes  through  a  passage 
containing  a  turbine  driving  a  mechanical  agitator  and 
a  centrifugal  jet  device  which  arc  disposed  near  the  bottom 
of  the  filter  and  arc  adapted  to  slii  and  clean  the  filtering 
medium.     The  inlet  through  which  the  liquid  to  be  filtered 

ipplied  is  closed  during  the  washing  process. — H.  H. 

Vapours  and  passt,  particularly  blunt-furnace  gas;   Purifi- 
cation  of m  the  dry   way.     R.   Bocking  und  Co., 

E.  Stumm-Halberg  and  R.  Bocking  Ges.  m.  b.  H. 
Pr.  Pat.  451,815,  Dec.  12,  1912.  Under  Int.  Conv., 
April  6.  1912. 

To  enable  blast-furnace  gas  to  be  purified  by  means  of 
cloth  filters  at  a  temperature  above  the  dew  point  of  the 
eas  without  overheating  the  cloth,  the  gas  is  passed 
through  a  spray  cooler  and  over  a  heating  coil  regulated 
by  means  of  a  hygrometric  device  in  the  gas  outlet,  which 
automatically  controls  the  supply  of  heating  and  cooling 
liquids  so  as  to  control  the  hygrometric  state  of  the  gas 
in  the  desired  manner.  Alternatively  the  hygrometric 
del  ontrol  an  audible  or  visible  signal  for  enabling 

Ike  apparatus  to  be  controlled  by  hand. — H.  H. 


'  mid 

apparatus  for .     V. 

1 1  ■>. 


washing    ga 

lonithiere.     Fr. 


Process    and 
Pat.  452,038, 


ipparataa  applicable  either  for  condensing  steam  or 
bung    gas   comprises   a    vertical   cylindrical  chamber 

id.  d  with  a  large  number  of  horizontal  water-spraying 
drawn  through  the  apparatus  by  a 
up. — H.  H. 

tud  heated  fates;    Proeu     and  apparatus  for  re- 
wing  dust  from  and  cooling •    H.  Lelarge      Pr 

152, 1  36,  Feb.  29.  1912. 

kb  '.i  other  heated  -.'as  i,  first  treated  with  streams  of 
irate  it   with  water    vapour,  and  then 

Wl'-  of  eold  water  to  restore  dust  or  other  solid 

particles  and  at  the  same  time  cool  the  ga  I  he  heating 
of  the  warm  .  fleeted  by  utilising  the  n 

"f  the  gaa     Heavy  oil  or  other  liquid  may  be  used 

id  of  the  water.     II.  H. 

porator  ;      Horizontal  with     auxiliary    heating 

Mem   thi   ma,,,  /,.<ih,,>/  device.     Praml     und 
Pal    260  008,  April  7    1912. 
horizontal  cylindrical  '  •.  iporator,  auxiliary  heating 
haped  like  tl  i  circle  in  i  i 

formed  by  mi  am    of  inclini  d  plati  ■.  which 
■  •  ngthen  thi    evaporator.    The  chaml 
may  be  heated  i  .  .,,  the  like.     A.  8. 

porator.      \   0.    fur    Vakuumrerdampfanlagen     Gei 
Pat.   200,270,  Sept.    17.   1911. 

ipplied  to  the  out«  i   mrfaee  of  the  heating 
tubes  thron  ,p|v  pipe  provided  with  opening 

i  ■    poesibk     akmg  the  whole  length  of  (he 


heating  tubes,   the  openings  being  largest  at  the  lower 
end  of  the  tubes  and  diminishing  from  below  upwards. 

— A.  S. 


Concentrating  liquids  ;    Process  for  ■ 


-.     C.   H.  Meister. 
tier.  Pat.  260,034,  July  20,   1911. 

A  number  of  superposed  funnel-shaped  devices  are 
arranged  in  a  tall  chamber,  the  lowest  and  uppermost 
ones  having  the  wide  end  above,  whilst  the  intermediate 
ones  have  the  wide  end  alternately  above  and  below. 
The  lowest  one  is  jacketed  and  is  heated  directly  but  the 
others  are  heated  by  the  ascending  vapour  from  the  liquid 
being  concentrated.  The  liquid  is  sprayed  on  to  the 
inner  surface  of  the  uppermost  funnel  and  flows  down- 
wards over  the  outer  and  inner  surfaces  alternately  of  the 
others,  which  are  so  connected  that  the  ascending  vapour 
does  not  come  in  contact  with  the  liquid.- — A.  S. 

Distillation   apparatus  ;     Multiplex with   vapourising 

and  condensing  chambers  surrounding  one  another.     0. 
Schmeisser.     Ger.  Pat.  260,059,  April  25,  1912. 

The  vapourising 
chambers,  a,  and 
the  condensing 
chambers,  b,  are 
separated  by  par- 
titions, c,  provided 
with  orifices  (not 
shown)  for  the  pas- 
sage of  the  vapour. 
These  partitions 
have  flanges,  which 
all  come  together 
at  the  same  place,  e, 
so  that  they  can  be 
held  together  by 
the  same  bolts. 
— A.  S. 

Furnaces  of  the  tunnel  or  channel  type.  E.  C.  R.  Marks, 
London.  From  Electric  Smelting  and  Aluminium  Co., 
Bewaren,  N.J.,  U.S.A.     Eng.  Pat.  19,607,  Aug.  27,  1912. 

See  U.S.  Pat.  l,040,895of  1912;  this  J.,  1912, 1124.— T.F.B. 

Si  /Miration  of  -solids  ;    Method  of  gravity  liquid .     F.  I. 

du     Pont,     Wilmington,     Del.      U.S.     Pat.     1,064,459, 
June  10,  1913. 

Si.i:  Ft.  Pat.  419,072  of  1910;  this  J.,  1911,  120.— T.  F.  B. 


Ha. -FUEL;    GAS;    MINERAL  OILS  AND 
WAXES. 

[Coal  dust  explosions.]  Explosions  in  Minis  Committee, 
Fourth  Report,  [Cd.  6791. J  (See  also  fhis  J.,  1912, 
971,   1I7D  ;    1913,  476.) 

Whilst    theie    is    no    well-defined    border    line    between 
"inflammation"   and    "explosive  combustion"   in 

i   of  gaseous  mixtures,  a  distinction  may  be  drawn  hi 

the  ease  of   mixtures  of  coal  dust  and  air.     During  the 

iiiflanirii.il  ion      'if  dust  from  hit  uminous  coals,  the  llame 

is  propagated   largely  by  the   burning  of  gases  distilled 

from  the  dust,  hut  dining  "explosive  combustion"  l!"' 
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portion  of  each  dust  particle  that  aids  in  propagating  the 
flame  is  burned  as  a  whole.  A  coal  dust  containing  1 6  per 
cent,  of  volatile  matter  caused  an  explosion  as  violent 
as  one  caustd  by  a  dust  containing  35  per  cent,  of  volatile 
matter,  whilst  explosions  of  equal  or  greater  violence  were 
caused  by  wood  charcoal.  Experiments  made  by  R.  V. 
Wheeler  in  the  Altofcs  gallery  (see  this  J.,  1908,  888,  971  ; 
1909,  874,  1024)  are  described  which  bear  out  this  con- 
ception of  two  distinct  stages — "  inflammation  "  and 
"explosive  combustion" — in  the  combustion  of  mixtures 
of  coal  du6t  and  air.  The  combustion  of  the  mixture  was 
of  the  nature  of  an  "inflammation  "  until  it  had  travelled 
some  distance  along  the  gallery,  when  it  was  suddenly 
converted  into  "  explosive  combustion "  marked  by  a 
sudden  and  considerable  rise  of  pressure.  Attention  is 
drawn  to  the  connection  between  these  results  and  the 
view  put  forward  by  Blackett  (Trans.  Fed.  Inst.  Min.  Eng., 
1894,  7,  54  ;  Proc.  Nat.  Assoc.  Colliery  Managers,  March, 
1891)  as  to  the  effect  of  a  "pioneering  cloud"  in  dust 
explosions.  The  experiments  show  that  for  a  propagating 
inflammation  to  take  place  in  a  mine,  the  concussion  of 
a  blown-out  or  over-charged  shot,  or  of  a  firedamp 
explosion  is  not  essential.  A  flame,  without  any  concus- 
sion, can  ignite  a  ready-formed  dust  cloud,  and  the 
inflammation  will  spread  through  the  cloud  with  increasing 
velocity  and  if  the  conditions  remain  favourable,  will 
ultimately  change  into  "explosive  combustion."  Con- 
strictions or  obstructions  cause  the  transition  from 
inflammation  to  explosive  combustion  to  take  place  at 
a  much  earlier  period  than  in  a  smooth  gallery,  though 
they  do  not  necessarily  increase  the  ultimate  violence  of 
the  explosion. — A.  S. 

Combustion  of  carbon;    Mode  of :    effect  of  druing 

the  oxygen.     T.  F.  E.  Rhcad  and  R.  V.  Wheeler.     Chem. 
Soc.  Trans.,  1913,  103,  1210—1214. 

The  authors'  previous  experiments  (this  J.,  1913,  276) 
were  made  with  air  or  oxygen  dried  by  contact  for  several 
days  with  concentrated  sulphuric  acid.  Armstrong  and 
Colgate  (this  J.,  1913,  391)  have  suggested  that  water  (as 
an  electrolyte)  plays  an  all-important  part  in  determining 
the  manner  in  which  carbon  burns.  Comparative  experi- 
ments have  now  been  made,  on  the  lines  previously 
described,  with  undried  air  and  air  dried  by  contact 
with  phosphorus  pentoxide  for  4  weeks.  The  results  were 
practically  the  same  in  both  cases  and  hence  the  formation 
of  the  "  complex  "  (see  this  J.,  1913,  276)  is  in  no  way 
prevented  by  the  absence  of  moisture.  The  experiments 
of  Baker  (this  J.,  1885,  268,  668),  however,  indicate  that 
the  decomposition  of  the  "  complex  "  is  accelerated  by 
the  presence  of  moisture. — A.  S. 

[Illuminating  gas.]     Coke-oven  carbonisation.    W.  Chaney. 
J.  Gas  Lighting,  1913,  122,  938—947. 

Illuminating  gas  and  furnace  coke  are  manufactured 
at  Saltley  by  the  Birmingham  Corporation  in  a  battery 
of  12  Koppers  ovens,  each  35  ft.  long,  18  to  192  ins.  wide 
and  8  ft.  10  in.  high.  The  ovens  are  fired  with  gas  made 
in  Mond  producers,  which  will  be  worked  with  recovery 
of  ammonia  when  the  extension  of  the  plant  to  66  ovens 
is  completed.  Both  the  air  and  the  gas  for  the  ovens 
are  preheated  in  regenerators,  the  currents  being  reversed 
every  half  hour.  The  coal  is  first  broken  to  1J  ins.  cube, 
and,  if  a  dense  furnace  coke  is  required,  is  ground  to  fine 
powder  and  charged  direct  into  the  ovens,  or  compressed 
first  into  a  solid  cake.  The  coke  is  discharged  by  an 
electrically  driven  ram  into  a  quenching  machine.  The 
Mond  producer  is  worked  with  small  coal  without  recovery 
of  ammonia,  and  the  gas  burns  to  waste  whilst  the  change- 
over valves  of  the  oven  are  operated.  Under  these 
conditions  the  fuel  consumption,  calculated  as  free 
from  moisture  and  ash,  is  15*73  per  cent,  on  the 
raw  coal  carbonised.  With  ammonia  recovery,  it  is 
estimated  that  the  net  cost  of  heating  the  ovens,  after 
allowing  for  labour,  repairs,  maintenance,  depreciation 
and  interest  should  be  12-4&  to  16-5d.  per  ton  of  coal 
carbonised,  compared  with  23-9d.  for  retort  ovens  heated 
by  regenerative  furnaces.  The  coal  for  carbonisation 
must  not  expand  in  coking,  and  the  proportions  of  sulphur, 
ash,  and  alkali,  must  bo  kept  below  certain  limits.     Using 


i  a  mixture  of  equal  amounts  of  South  Yorkshire  and 
Derbyshire  coal,  without  stamping,  containing  4  per  cent. 
of  moisture  and  4*5  per  cent,  of  ash,  650  tons  were 
carbonised  in  seven  days,  and  the  yield  of  gas  was 
12,640  cub.  ft.  (corrected)  per  ton.  The  gas  contained  : 
C02  2-1,  CnH«n  2-9,  02  0-7,  CO  7-8,  H2  50-0,  CH4  30-0, 
and  N2  6-5  per  cent.  ;  S  other  than  as  H2S,  30-7  grains 
per  100  cub.  ft.  ;  and  cyanides,  calculated  as  Na4Fe(CN)0, 
3*34  lb.  per  10,000  cub.  ft.  The  calorific  value  of  samples 
collected  over  8-hour  periods  was  479  to  509  B.T.U. 
(average,  500),  and  the  illuminating  power  (C02  not 
removed)  13-03  to  14-68  (average,  14-00)  in  No.  1  Argand 
burner,  and  15-38  to  18-03  (average,  17-00)  in  No.  2 
Argand  burner.  The  temperature  of  the  ovens  was 
1032°  to  1075°  C.  The  labour  costs  for  the  ovens  (not 
including  the  Mond  producers)  are  estimated  to  be  7-3d. 
per  ton  with  stamped  charges,  and  5-8d.  with  unstamped 
charges. — A.  T.  L. 

Dry  distillation  of  fuels  :   Formation  of  water  in  the 


O.   Rau  and  G.   Lambris.     J.  Gasbeleucht.,  1913,  56, 
533—537,  557—564,  589—591. 

The  relative  quantities  of  different  products  formed  by 
the  dry  distillation  of  coal  vary  with  the  rate  at  which 
the  temperature  is  increased.  If  the  temperature  is 
raised  rapidly,  as  in  practice,  the  products  suffer  decom- 
position before  escaping  from  the  retort.  The  distillation 
was  therefore  carried  out  slowly,  the  temperature  being 
raised  to  1000°  C.  in  3,  7,  36  and  80  hours  in  different 
sets  of  experiments.  For  comparison,  experiments  were 
also  made  in  which  the  temperature  was  raised  to  1000°  C. 
as  rapidly  as  possible,  i.e.,  in  about  10  minutes.  The 
quantity  of  water  liberated  was  determined  by  means  of 
phosphorus  pentoxide  (see  this  J.,  1913,  588).  The 
fuels  used  were  cellulose,  gas  coal,  coking  coal,  and 
anthracite.  It  was  found  that  the  amount  of  water 
formed  was  iD  proportion  to  the  quantity  of  oxygen  in  the 
fuel,  and  that  the  temperature  at  which  water  is  given 
off  was  higher  with  fuels  containing  less  oxygen.  With 
cellulose,  water  was  given  off  chiefly  at  240°— 350°  C, 
and  with  pit-coal,  at  400°— 600°  C.  When  the  fuel  was 
heated  rapidly,  only  about  half  as  much  water  was  formed. 
Prolonging  the  period  taken  to  raise  the  temperature 
to  1000°  C.  beyond  seven  hours  had  no  effect  on  the 
results  obtained.  Ammonia  was  formed  chiefly  at 
500°— 700°  C,  or  100°  higher  than  water.— A.  T.  L. 

Ring -generator  for  the  production  of  heating  and  power 
gas  from  low-grade  bituminous  fuel.  J.  Recktenwald. 
Feuerungstechnik,  1913,  1,  225—229. 

A  suction  producer  installation  at  the  Von  der  Heydt 
coal  mine  comprises  40  producer-chambers  arranged  in 
groups  of  four,  each  group  forming  a  unit.  The  four 
producers  of  a  group  are  arranged  at  the  corners  of  a 
square  and  are  connected  at  the  top  and  bottom  of  the 
producer-chambers  by  valved  conduits  with  a  common 
vertical  chamber  in  the  centre  of  the  group.  Each 
producer-chamber  is  provided  at  the  upper  part  with  a 
branched  outlet  by  which  the  gas  is  led  at  will  into  either 
of  two  mains  leading  to  gas-fired  boilers  or  to  gas  engines 
respectively.  Beneath  each  producer-chamber  is  a  large 
ash-chamber,  of  about  three-quarters  the  capacity,  so  that 
the  fuel  column  rests  on  a  deep  bed  of  incompletely 
burned  ash,  and  this  in  turn  rests  on  an  inclined 
grate  above  a  similarly  inclined  hearth  from  which 
the  ash  can  be  discharged  directly  into  tracks. 
In  operation,  three  of  the  four  producers  of  a  group 
contain  carbonised  fu«l  and  make  tar-free  producer  gas, 
whilst  the  fourth  contains  a  charge  of  raw  fuel  undergoing 
distillation.  This  charge  is  heated  by  the  heal  stored 
in  the  walls  of  the  chamber  and  transmitted  from  the  other 
three  chambers,  and  also  by  admitting  air  through  the 
grate  beneath  the  ash  column  so  as  to  complete  the 
combustion  of  the  previous  charge.  The  products  of 
distillation  are  drawn  by  a  steam-jet  from  the  upper  part 
of  the  producer  into  the  central  conduit  and  arc  forced 
together  with  steam  into  the  oombuatiOB  sone  in  the 
three  other  producers.  The  draught  through  the&o 
producers  is  maintained  bv  a  Bteam-jet  exhauster,  the 
air  being  drawn  in  through  the  grate  beneath  the  ash- 
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chamber.  Water  u  injected  into  the  column  of  ash  in 
order  to  generate  steam  and  facilitate  t  he  removal  of 
clinker.  Eaeli  chamber  takes  a  charge  of  4  tons  and 
requires  re-charging  after  21 — 50  hours.  The  fuel  used 
contains  ■  high  percentage  of  ash  and  the  average  heat 
valu.  ta  2400  eals.  jn-r  kilo.  When  the  working  conditions 
are  si>  regulated  that  the  ash  and  clinker  can  be  readily 
removed,  the  gas  oontains:  CO,  11  —  12.  O,  0-2 — 0-3, 
CO  9  10,  CH,  2—:?.  H,  18—22,  and  N,  53—56  per  cent, 
and  has  a  heat  in  g  value  of  about  1100  ca  Is.  per  cb.  m.  The 
gas  drawn  off  for  burning  under  boilers  contains  about 
■us.  of  tar  perch,  m.  As  soon  as  the  charge  in  a  pro- 
dueer  chamber  is  all  bronghl  to  incandescence,  the  gasfrom 
t hit  ohambei  is  led  into  the  power-gas  main.  This 
gas  oontains  1*3  grms.  of  tar  per  cb.  m.  at  the  inlet  of  the 
cooler  and  0-5  grm.  at  the  engine. — A.  T.  L. 

Sulphur    in    illuminating    gas ;     Determination    of . 

R.  S.  Me  Bride  and  E.  R.  Weaver.     J.  Ind.  Eng.  Chem., 

1913,  5,  474 — 176. 
Three  forms  of  apparatus  were  compared  :  (1)  the 
Referees*,  consisting  of  a  Bunsen  burner  surrounded 
by  pieces  of  ammonium  carbonate  and  connected  with  a 
I. using  cylinder;  (2)  the  Elliott  apparatus,  which 
l-  essentially  a  large  Referees'  apparatus  with  two  con- 
densing cylinders;  (3)  the  Hinman -Jenkins  apparatus, 
in  which  concentrated  ammonia  solution  is  used  instead 
of  ammonium  carbonate.  It  was  found  that  satisfactory 
results  can  be  obtained  with  any  one  of  the  three  apparatus 
provided:  (1)  there  is  a  strongly  alkaline  atmosphere 
in  the  condensing  chamber  ;  (2)  no  rubber  connections 
are  used,  and  (3)  a  rate  of  combustion  appropriate  to  the 
particular  apparatus  is  employed.  For  the  Elliott 
apparatus,  1  cb.  ft.,  and  for  the  other  two  forms,  0-5  cb.  ft. 
of  gas  per  hour  may  be  used.  By  adding  a  second  con- 
denser to  the  Referees'  apparatus  the  amount  of  sulphur 
found  therewith  was  increased  by  about  1  per  cent. — A.  S. 

Liquid  purification  [of  crude  coal-gas].     W.  B.  Davidson. 
J.  Gas  Lighting,  1913,  122,  948—958. 

The  author  reviews  the  methods  in  use  for  the  removal 
of  tar,  ammonia,  naphthalene,  hydrocyanic  acid,  hydrogen 
sulphide,  carbon  bisulphide,  carbon  dioxide  and  nitrogen. 
The  cost  of  removal  is  given  as  follows  :  tar,  0-25d.  per 
ton  of  coal  carbonised  ;  ammonia  (washing  only),  ljd. ; 
naphthalene,  0-46d.  ;  hydrocyanic  acid,  2d.  profit  ; 
hydrogen  sulphide,  7-4d.     Experiments  in  removing  the 

I  impurities  from  gas  by  means  of  ammonia  have  been 
carried  out  with  an  installation  of  18  Dessau  retorts 
carbonising  14 — 16  tons  of  coal  per  day.  By  a  carefully 
regulated  gradation  of  pressures  in  the  ammonia  still 
the  purity  of  the  distillate  is  increased  and  the  quantity  of 
purified  ammonia  required  for  the  washing  operations 
is  reduced.  The  washer  used  is  of  the  vertical  centrifugal 
spray  type,  and  throws  little  or  no  back  pressure.     From 

to  98  per  cent,  of  the  hydrogen  sulphide  is  removed  by 
the  ammonia  scrubbing  and  the  final  traces  are  removed 
with  ferrous  hydroxide  sludge,  the  effluent  sludge  going 
to  the  primary  cyanogen  washer.  The  plant  required  in  a 
large  works  would  be  (a)  a  tar  extractor  reducing  the  tar 
to  less  than  2  grains  per  100 cub.  ft.  ;  (6)  a  cyanogen  washer 
using  iron  sludge  effluent  from  the  final  scrubber  and 
extracting  most  of  the  cyanogen,  with  some  ammonia, 
hydrogen  sulphide,  and  carbon  dioxide  ;  (c)a  first  ammonia 
washer  using  purified  ammonia  and  extracting  most  of  the 
hy<:  ilphide   and   carbon   dioxide  ;     (d)   a   second 

ammonia  washer  using  water  and  extracting  ammonia 
ard  carbon  dioxide  and  r«  ducing  the  hydrogen  sulphide 
to  002  per  ee„t.  by  volume  ;  and  (ft)  a  final  washer  using 
in  the  lower  portion  ferrous  hydroxide  sludge  to  extract 
traces  of  hydrogen  Sulphide  and  ammonia,  and  in  the 
upper  portion  water  or  ammonium  sulphate,  and  sulphuric 
acid  to  extract  the  last  traces  of  ammonia. — A.  T.  L. 


Pat  i 


.     }f'invf'irhir'  Of 


-.     J.  W.  Butler,  Eltham,  Kent . 
Eng.  Pat.   11,680,  May   16,  1912. 

Raw  peat  is  disintegrated  and  heated  in  a  steam  jacketed 
pan,  and  during  the  drying  process,  from  5  to  7 J  per  cent. 


of  solidified  tar  in  a  heated  or  melted  condition  is  mixed  in 
to  serve  as  a  binder  when  the  mixture  is  subsequently 
briquetted.  The  binder  is  made  in  the  manner  described 
in  Eng.  Pat.  4427  of  1906  (this  J.,  1906,  632).— A.  T.  L. 

Drying  pcaf  and  similar  material;    Process  for .     P. 

Roth.     Fr.  Pat.  451,864,  Dec.   13,  1912.     Under  Int. 
Conv.,  Apr.  6,  1912. 

The  peat  is  periodically  subjected  to  mechanical  pressure 
in  a  chamber  with  perforated  walls  surrounded  by  a  vacuum 
chamber.  Each  time  the  pressure  upon  the  peat  is 
relieved,  the  pressure  in  the  vacuum  chamber  is  allowed  to 
rise  to  atmospheric,  so  that  the  peat  cells  are  alternately 
compressed  and  allowed  to  expand  again  and  the  moisture 
thereby  eliminated  more  readily. — H.  H. 

Mines,  tunnels  and  other  places  ;  Treatment  of  dust  in 


H.    Belger,    Cullercoats,    Northumberland.     Eng.    Pat. 
6343,  Mar.  14,  1913. 

A  solution  of  calcium  or  magnesium  chloride  (15 — 35  per 
cent.)  and  glue  (5 — 10  per  cent.)  is  applied  to  the  floor,  waHs 
and  other  surfaces  in  order  that  particles  of  dust  suspended 
in  the  air  may  adhere  permanently. — A.  T.  L. 


Coal ;    Methods  of  mining 


converting   it   into   gas, 


and  conveying  the  gas  from  the  mine.     J.  H.  Hoadley, 
New  York.     Eng.  Pat.  14,494,  June  20,    1912. 

The  coal  is  cut  from  the  face  of  the  seam  by  rotating  cutters, 
driven  electrically,  which  remove  the  coal  in  the  form  of 
powder.  The  powdered  coal  is  drawn  into  a  collecting 
box  by  a  draught  of  air  and  is  there  wetted,  and  the  wet 
powdered  coal  is  conveyed  through  a  pipe  by  means  of 
the  currents  of  air  and  water,  aided  by  a  mechanical 
conveyor  if  necessary,  to  the  bottom  of  the  shaft.  At 
this  point  the  pipe  delivers  to  a  chamber  which  receives 
the  sludge  whilst  the  air  passes  on  through  a  screen  to  the 
suction  pipe  of  the  exhauster  used  for  producing  the 
draught,  and  is  then  blown  into  a  gas-producer  arranged 
at  the  bottom  of  the  shaft.  The  sludge  is  raised  and  drained 
in  a  bucket-and-chain  conveyor,  and  delivered  on  to  a 
heated  sloping  floor  in  an  enclosed  chamber.  The  steam 
formed  in  this  chamber  is  delivered  by  a  fan  to  the  pro- 
ducer at  a  point  near  the  air  inlet,  and  the  dried  powdered 
coal  is  delivered  by  a  conveyor  to  the  air  suction  of  the 
exhauster  so  as  to  be  blown  with  the  air  into  the  producer. 
The  gas  from  the  producer  is  led  out  of  the  mine  through 
suitable  mains. — A.  T.  L. 

Gas  ;   Process  for  obtaining from  peat,  oil,  sawdust  or 

like  material.     J.  D.  Oligny,  Montreal,  Canada.     Eng. 
Pats.  12,562  and  12,563,  May  28,  1912. 

(1)  The  material  is  heated  in  a  rotary  horizontal  retort 
and  the  gases  evolved  are  treated  so  as  to  condense  and 
separate  the  lighter  and  heavier  portions  of  the  liquor. 
The  heavier  distillates  are  allowed  to  run  back  into  the 
retort  by  gravity.  The  lighter  distillates  run  into  a  tank 
containing  air  under  pressure,  from  which  they  arc  blown 
at  intervals  with  air  into  the  retort.  (2)  Peat  or  like 
material,  and  crude  petroleum  are  heated  in  separate 
retorts,  preferably  rotary  ones,  and  the  heavier  and  lighter 
distillates  are  introduced,  in  the  manner  described  above, 
into  the  petroleum  retort.  The  gas  outlets  from  the 
retorts  lead  to  a  common  main. — A.  T.  L. 


Coal,  shale  or  the,  like  ;  Treatment  of  ■ 


■  in  vertical  retorts 
A.  Waddcll,  Dunfermline,  Scotland.  Eng.  Pat.  21,99L 
Sept.  27,  1912. 
In  order  to  facilitate  tho  heating  of  tho  material  forming 
the  core  of  tho  chargo,  carbonised  material  is  withdrawn 
from  time  to  time  from  the  bottom  of  the  retort,  and  means 
are  provided  to  ensure  that  in  the  falling  of  tho  charge 
which  ensues  in  the  retort,  the  uncarbonised  con;  and  the 
hot  coke  near  the  walls  shall  intermix.  For  this  purpose 
;.  temporary  support  is  inserted  horizontally  through  the 
walls  of  tin  retort  before  a  portion  of  the  charge  is  with- 
drawn, and  the  support  is  removed  when  the  withdrawal  has 
been  effected.  The  support  is  in  tho  form  of  an  open- 
ended  box  which  is  inserted  along  the  larger  diameter 
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of  the  retort  and  is  narrow  enough  to  ensure  that  the 
charge  from  above  can  fall  past  it.  In  withdrawing  the 
support  an  inclined  plate  within  it  is  held  fixed  so  that  no 
part  of  the  charge  is  removed  with  the  support. — A.  T.  L. 


— .     Sir    K.    I. 
Eng.  Pat.  1121 


Gas    producers  ;     Open  hearth    suction  — 
Crossley  and  F.  r'ielden,  Manchester. 
of  1913,  date  of  appl.  Nov.  14,  1912. 

The  producer  is  of  the  type  having  a  stepped  grate  on  which 
water  is  vapourised,  as  described  in  Eng.  Pat.  26,127 
of  1912  (this  J.,  1913,  413).  An  external  vapouriser 
is  provided  in  addition,  comprising  a  number  of  gilled 
tubes  arranged  vertically  between  tube -plates  in  the  vertical 
gas  pipe  between  the  producer  and  the  scrubber.  Water- 
supply  tubes  leading  to  the  bottom  of  the  gilled  tubes  and 


water  overflow  pipes  are  connected  so  that  the  water 
circulates  upwards  in  each  gilled  tube  except  the  last  and 
through  all  the  tubes  in  series.  The  water  from  the 
bottom  of  the  last  gilled  tube  is  led  through  a  siphon  bend 
to  the  drain.  A  hot  water  overflow  from  one  of  the  tubes 
leads  water  to  the  stepped  grate.  The  water  supply  for  the 
external  vapouriser  is  shown  in  the  figure.  Most  of  the 
water  running  continuously  into  the  funnel,  u,  escapes 
through  an  overflow,  v,  but  when  the  engine  takes  a  charge 
of  gas,  the  pressure  is  reduced  in  the  chamber,  x,  which  is 
connected  at  w,  with  the  gas  main,  and  water  is  drawn 
over  the  bend,  y.  The  bend,  z,  forms  a  seal  for  the  chamber, 
x.—  A.  T.  L. 


from  heating  or  lighting 
Wilhelmi.     Ger.    Pat. 


Methane  ;  Production  of  pure 

gas    containing    the    same.     A. 
260,477,  April  17,  1912. 

The  gas  is  led  over  copper  oxide  or  other  oxygen-yielding 
substance  heated  to  a  definite  temperature,  in  order  to 
convert  the  hydrogen  and  carbon  monoxide  into  water 
and  carbon  dioxide  respectively,  and  the  constituents 
of  the  gas  other  than  methane  are  then  separated  by 
condensation,  absorption,  or  liquefaction.  Claim  is  made 
for  the  use  of  a  contact  substance  mixed  with  pumice  and 
permeated  by  heat-conducting  material  for  carrying  out 
the  process. — A.  S. 


capable    of   resisting   the 
F.    Gossel,    Stockheim, 


Paraffin   wax  ;     Rendering 

action    of   light,   and    opaque. 

Germany.     Eng.  Pat.  15,250,  June  29,  1912. 

The  wax  is  melted  and  from  0-25  to  1  per  cent,  of  an  organic 
acid  or  oxyacid  such  as  benzoic  or  salicylic  acid  is  dissolved 
in  it.  The  molten  mass  is  rapidly  cooled  in  moulds,  or  it 
may  be  remelted  and  suddenly  cooled  at  a  later  time. 

—A.  T.  L. 

Lubricating  oils  ;    Filtering  and  separating .      G.  H. 

Lister,  Sheffield.     Eng.  Pat.  27,353,  Nov.  28,  1912. 

The  apparatus  comprises  three  superposed  chambers.  The 
oil  passes  downwards  through  a  layer  of  filtering  material 
Bupportcd  on  a  wire  gauze  strainer  in  the  top  chamber. 


The  filtered  oil  passes  by  a  central  pipe  on  to  a  distributing 
plate  in  the  middle  chamber  beneath  which  is  a  steam  coil. 
This  chamber  is  provided  with  overflow  pipes  for  the  water 
and  oil  which  separate  therein,  the  oil  passing  to  the  lowest 
chamber  which  forms  a  reservoir. — A.  T.  L. 

Gas    generators    of  the    blast  furnace   type.     Societe    des 
Gazogenes  Marconnet,  Paris.     Eng.  Pat.  12,479,  May  25 
1912.     Under  Int.  Conv.,  May  27,  1911. 

See  BY.  Pat.  430,254  of  1911 ;  this  J.,  1911, 1303.— T.  F.  B. 

Blast-furnace  gas  ;   Method  of  increasing  the  calorific  value 

°f •     W.    Zimmermann,    Dresden,    Saxonv.     En£ 

Pat.  21,359,  Sept.   19,  1912.  6' 

See  Fr.  Pat.  448,555  of  1912  ;  this  J.,  1913,  413.— T.  F.  B. 

Device  for  detecting  suspended  matter  in  gases.     Eng    Pat 
21,199.     See  XXIII. 
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HEATING;  LIGHTING. 

Coke-oven  carbonisation.     Chaney.     See  IIa. 

Dry  distillation  of  f  mis  ;  Formation  of  u-ater  in .     Rau 

and  Lambris.     See  IIa. 

Patents. 

Retorts  for  the  dry  distillation  of  wood.     F.  Sykes,  Bideford 
Devon.     Eng.  Pat.  12,257,  May  23,  1912. 

In  apparatus  of  the  type  described  in  Eng.  Pats  8542 
of  1884  and  12,997  of  1893  (this  J.,  1894,  518)  in  which 
the  wood  is  moved  in  succession  through  a  series  of 
chambers,  the  retort  is  composed  of  a  series  of  superposed 
flat  annular  chambers  connected  by  a  central  vertical 
pipe  forming  a  passage  for  the  gases,  and  also  by  separate 
vertical  channels,  staggered  relatively  to  one  another, 
through  which  the  wood  passes  from  one  chamber  to  the 
next  below.  A  vertical  central  rotating  shaft  with  radial 
blades  moves  the  wood  around  each  chamber  until  it 
falLs  to  the  chamber  below.  The  shaft  is  supported  in  an 
adjustable  foot-step  bearing. — A.  T.  L. 

Tungsten  filament  and  process  of  manufacturing  same. 
J.  Hubers,  London.  From  J.  Pintsch  A.-G.,  Berlin. 
Eng.  Pats.  (1),  5026  and  8758,  Feb.  28  and  April  13, 
1912,  and  (2)  5027,  Feb.  28,  1912. 

Ductile  filaments,  which  unlike  those  prepared  from 
metallic  tungsten  by  drawing  or  rolling,  retain  their 
ductility  even  after  prolonged  heating,  are  prepared  by  the 
following  processes  :  (1).  A  tungsten  compound,  for 
instance  tungstic  anhydride,  is  mixed  with  from  1  to  4, 
or  in  exceptional  cases  5  (but  preferably  1-4  to  2)  per 
cent.,  referred  to  the  weight  of  reduced  tungsten,  of  an 
oxide  of  thorium  or  other  rare  earth  metal  or  of  an 
alkaline-earth  metal,  magnesium,  aluminium,  or  zirconium, 
or  a  mixture  thereof,  or  with  an  equivalent  amount  of  a 
compound  of  such  metals  or  the  metals  themselves,  and 
the  mixture  is  then  reduced  by  hydrogen  or  other 
reducing  gas  at  a  uniform  low  red  heat  so  as  to 
obtain  the  tungsten  in  the  form  of  an  extremely  fino 
amorphous  powder,  free  from  crystalline  particles.  Or, 
fine  amorphous  tungsten  powder  may  bo  used  as  start- 
ing material  and  mixed  with  the  substances  mentioned. 
In  either  case,  the  mixture  is  formed  into  a  paste  with 
a  suitable  binding  agent  and  squirted  into  filament-, 
which  are  finished  in  the  usual  way.  By  using  colloidal 
tungsten  and  mixing  it  with  the  substances  mentioned 
in  the  colloidal  condition,  filaments  may  be  prepared 
without  the  use  of  a  binding  agent.  In  the  finished 
filament  the  tungsten  is  alloyed  with  the  thorium  or  other 
added  metal.  (2).  Squirted  filaments,  prepared  as 
described  above,  aro  subjected  to  a  drawing  or  rolling 
operation,  preferably  so  that  the  filament  is  compressed 
without  undergoing  any  material  elongation. — A.  S. 


Cl.  hi.— tar  and  tar  products. 
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[fmm§dm]   Mekd  filmmtnt;    Drmwn and  process  of 

'luftuturing  MM.      Manufacture  of  filaments  of  allot/* 

of  tungsten.  J.  Habere,  London.  From  J.  Pintsoh 
\ ii.  Berlin.  Bng.  P»tB,  (1).  6028,  Feb.  28,  1912, 
and  3749  of  1913,  date  of  appL,  April  IS,  1912,  and 
(2).  12,762,  May  30,  1912 

(1)  A  rod  or  relatively  thick  wire  is  prepared  from  a 
paste  made  as  described  in  Bng.  Pat.  5026  of  1912  (pre- 
oeding),  and  a  filament  is  produced  from  this  by  drawing 
or  rolling.  (2).  In  the  carbonisation  and  decarbonisation 
of  filaments  prepared  as  described  in  Eng.  Pat.  5026  of 
1912  (preceding),  filaments  of  long  aggregate  length  are 
used,  and  are  afterwards  cut  to  the  desired  length. — A.  S. 

Electrodes  for  arc  lamps.     The  British  Thomson-Houston 
Ltd..     London.     From     General     Electric     Co., 

-  h'enectadv,  X.Y.,  U.S.A.     Eng.  Pat.  18,220,  Aug.  7, 

1912. 
Claim  is  made  for  a  luminous  or  naming  arc  electrode 
containing  titaniferous  material  and  a  small  percentage 
of  a  lithium  compound.  The  electrode  may  contain, 
for  example,  96  per  cent,  of  titanium  carbide,  3  of  black 
copper  oxide,  and  1  of  lithium  fluoride.  The  lithium 
compound  makes  the  arc  steady  without  imparting  any 
undesirable  colour  thereto. — A.  S. 

Liqht   and  other   radiations  ;     Production  of .     S.    O. 

Hoffman,    San    Francisco,    U.S.A.     Eng.    Pat.    22,972, 

Oct.  8,  1012. 
Tmk  invention  consists  essentially  in  allowing  the  rays  of 
desired  wave-length  to  radiate  freely,  and  reflecting  back 
to  the  source  the  other  rays.  As  applied  to  incandescence 
lamj>-.  the  luminous  rays  are  allowed  to  pass,  whilst  the 
non  luminous  infra-red  rays  are  reflected  back,  for  example, 
by  means  of  an  inner  bulb  having  prismatic  surfaces 
formed  on  it,  or  by  a  selective  reflector,  or  by  other  suitable 
means. — A.  S. 


III.— TAR  AND  TAR  PRODUCTS. 

/'/>•  uol  in  crude  carbolic  acid  and  tar  oils  ;   Determination 

of .     J.    M.    Weiss.     J.    Gas    Lighting,    1913,    122, 

820—821. 

The  method  depends  upon  the  determination  of  thesp.  gr. 
and  solidif.  pt.  of  a  distillation  fraction  of  the  separated 
tar  acids.  These  characters  for  pure  phenol  (synthesised 
from  benzene),  o-cresol  (extracted  from  a  mixturo  of 
cresols  and  purified  by  crystallisation  and  fractional 
distillation)  and  a  mixture  of  m-  and  p-cresol  (separated 
by  fractionation  from  a  commercial  mixture)  are  aa  follow  : 


showing    the    percentages    of    phenol  corresponding    to 
different    specific    gravities     for     mixtures    of    different 


PbeooL 


«-(  m  oL 


Mixture  of  ro- 
und p-cresol. 


Bolidtf.  pt, 

rant;'- 


i  .. 


40-, 


!  it  drop  if  IT'' 
i       ,t   180 
,'  i-i 
100% at  l-J 


JT-TT, 

1-0429 


below  —10 
1-0818 


solidifying  points. 


1    I    ilf. |    ;if    I  -M  I    '    drop  :it    108 

10%  ..t  tM  <■'.,  at  200 

101  81%  at  201 

100%  at  192  100%  at  202 


In  carrying  out  a  determination  300  c.c.  of  the  tar  add 

I    in    t r,»-    mm]   manner   are   distilled   in   a   fla-k 

i  with  a  Hempel  tube  until  the  vapour  temperature 

i«  it  kny  phenol  in  the  aqueous  di  tillate  is  separated 

and   returned   to   the   distilling   Bask,  and   two   further 

<l,  viz..  170°—  UK)'  and  190"— 202    ' 

The  last-named  tilled  and  all  corning  orer  below 

:  to  the  17"       190   I     fraction,  which  now 

should  contain  all  the  phenol  and  no  homologuei  higher 
than  the  cresols.  The  aottdH  pt.  and  *p.  pr.  of  this 
fraction  are  determined,  whereupon  the  percentage 
of  phenol  may  be  estimatod  from   the    following  data, 


Phenol 

Mixtures  solidifying  at : — 

content 

of 

mixture. 

Below 

0°— 5°  C. 

5°— 

10°— 

15°— 

0°C. 

10°  C. 

15°  C. 

23°  C. 

per  cent. 

sp.  gr.  at 

sp.  gr.  at 

sp.  gr.  at 

sp.  gr.  at 

sp.  gr.  at 

25725°  C. 

25  /25°  C. 

25725°  C. 

25725°  C. 

25°/ 25°  C. 

0 

1-032 

1-038 

1-039 

1-040 

1-041 

5 

1-035 

1-040 

1-041 

1-042 

1-043 

10 

1-040 

1-042 

1-043 

1-044 

1-045 

20 

1-043 

1-045 

1-047 

1-048 

1-048 

30 

1-047 

1-048 

1-050 

1-051 

1-052 

40 

1-049 

1-052 

1-053 

1-054 

1-055 

50 



— 

1-055 

1-057 

1-058 

60 

— 

— 

~~" 

~~ 

1-061 

For  mixtures  solidifying  above  23°  C,  the  phenol  content 
may  be  estimated  from  the  solidif.  pt.  alone,  viz.,  23-5°  C, 
70  per  cent.;  29-5°,  80;  32-75°,  85;  35-5°,  90;  and 
37-75°,  95  per  cent,  of  phenol.  The  figures  given  whilst 
not  accurate  for  all  possible  mixtures  of  phenol  and  the 
cresols,  cover  satisfactorily  all  those  likely  to  be  obtained 
in  practice,  and  the  results  (referred  to  the  original  material) 
will  be  accurate  to  within  0-2 — 1-5  per  cent.,  according 
to  the  proportion  of  tar  acids  present. — A.  S. 

Patents. 

Distillation  [of  tar,  etc.] ;   Process  and  apparatus  for  con- 
tinuous   .     F.  Raschig.     Ger.  Pat.  260,060,  Oct.  27, 

1912. 
The  tar  is  introduced  through  the  pump,  p,  and  passes 
through  the  tubes,  a,  a,  into  a  distilling  apparatus,  I, 
where   the   lighter  constituents  are  removed  ;   these  are 


then  brought  through  the  tube,  b,  to  the  condenser,  c. 
The  residual  tar  is  allowed  to  run  into  the  vessel,  *, 
which  is  10  metres  high,  and  thonce  it  is  drawn  into  the 
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second  distilling  vessel,  II,  by  means  of  a  vacuum  pump,  v. 
The  naphthalene,  carbolic  oil,  and  creosote  oil  arc  here 
distilled  off  and  condensed  in  g,  whence  they  run  off 
through  a  tube,  A,  11  metres  long,  into  a  collecting  vessel, 
i.  The  tar  remaining  in  the  second  distilling  vessel 
passes  through  he  tube,  /,  into  the  vessel,  m  ;  during  its 
passage  it  warms  the  crud.:  tar  on  its  way  to  the  first 
distilling  vessel,  and  is  itself  cooled.  More  than  two 
distilling  vessels  may  hs  used,  if  desired,  the  pressure 
in  each  one  being  lower  than  that  in  the  preceding  vessel. 

— T.  F.  B. 

meso-Halogen-anthracene-fi-nionosulphonic  acids  ;    Process 

for  preparing .     Badische  Anilin  und  Soda  Fabrik. 

"Ger.  Pat.  260,562,  May  4,   1912. 

A  wcvo-halogen-anthracene  is  treated  with  sulphuric  acid 
chlorhydrin,  S03HC1,  preferably  in  presence  of  an  indifferent 
diluent.  Sulphonation  of  meso-dichloroanthracenc  by  this 
process  yields  the  /3-monosulphonic  acid,  whereas  treat- 
ment with  sulphuric  acid  in  the  ordinary  manner  yields 
two  isomeric  dichloroanthracenesulphonic  acids. — T.  F.  B. 

Chlorobenzenedisulphonic    acid ;      Process    for    preparing 

.     Farbwerke  vorm.  Meister,  Lucius,  und  Bruning. 

Ger.  Pat.  260,563,  May  24,  1912. 

P-Chlorobenzenesulphochloride  is  converted  quantita- 
tively into  a  chlorobenzenedisulphonic  acid  by  heating 
with  sulphuric  acid  monohydrate. — T.  F.  B. 


IV.— COLOURING   MATTERS  AND  DYES. 

I  ndigo-mono-iminc.     A.    Binz   and    K.    R.  Langc.     Ber., 
1913,  46,  1691—1695. 

The  authors  consider  that  indigo-mono-imine  : 

A'(NHk  /COv 

C6H4/  >C=C<        >C6H4 

is  formed  when  an  ammoniacal  solution  of  zinc  hydroxide 
is  allowed  to  act  upon  an  indigo-alkali  addition  product. 
The  reaction  is  carried  out  by  shaking  the  green  addition 
product  of  indigo  and  sodium  alcoholate  with  a  solution  of 
zinc  hydroxide  in  ammonia  and  with  saturated  alcoholic 
ammonia.  The  blue  reaction  mixture  is  filtered  and  the 
sparingly  soluble  hydrochloride  of  the  mono-iminc  pre- 
cipitated by  means  of  hydrochloric  acid.  The  hydro- 
chloride dyes  wool  and  tannined  cotton  in  indigo  shades. 
It  also  dyes  from  a  borax  bath  like  Alkali  Blue,  but  with 
pirtial  decomposition,  the  shade  produced  being  greenish. 
With  alkaline  hydrosulphite  the  salts  give  leuco-compounds, 
which  on  oxidation  with  air  give  the  free  base  together 
with  decomposition  products.  The  pure  base  is  obtained 
by  dissolving  out  the  red-coloured  impurities  with  alcohol. 
It  is  a  dark  blue  substance,  soluble  in  alcohol,  alkalis 
and  acids  with  a  blue  colour.  The  indigo-mono-iminc 
has  acid  as  well  as  basic  properties.  The  above  described 
reaction  is  not  a  simple  one  and  a  mixture  of  products 
is  probably  formed.  The  halogen -indigos,  Indigo  Red 
and  thioindigo  can  also  be  converted  into  imines.  Thio- 
indigo-imine  gives  a  deep  red  hydrochloride  and  a  blue 
alkali  salt.  The  use  of  methylamine  instead  of  ammonia 
yields  methylimino-compounds. — J.  B. 

Developable  dyesluffs ;  An  innovation  in .     0.  N.  Witt. 

Chcm.-Zeit.,  1913,  37,  697. 

A  new  stable  p-nitrobenzenediazonium  double  salt  having 
the  formula,  N02.C6H4.N  :  N.SO3.CI0H7+NaSO3.C10H7  + 
H20  is  obtained  when  ^-naphthalencsulphonic  acid  is 
added  to  a  solution,  of  diazotised  p-nitranilinc.  The 
sodium  supplied  by  the  sodium  nitrite  serves  to  form  the 
double  salt,  which  crystallises  out  from  the  solution,  there- 
by differing  from  the  a-naphthalciusulphonic  acid  salts 
(see  Ger.  Pats.  81,039,  83,367  and  89,998)  which  cannot 
be  salted  out.  The  new  product  is  not  likely  to  be  used 
for  Para  Red  on  account  of  the  curious  fact  that  it  gives 
yellower    shades    than    ordinary    diazo -p-nitranilinc.     Its 


chief  use  is  as  a  developer  for  a  certain  class  of  coupling 
dyestuffs  (Paranil  colours)  for  which  it  is  sold  under  the 
name  Paranil  A. — J.  B. 

Malachite  Green  ;   Synthesis  of  allcoxy  derivatives  of 


by  means  of  aryl-magncsium  halides.     E.  Votocekand  J. 
Matejka.     Ber.,   1913,  46,   1755—1759. 

Michler's  ketone  reacts  easily  with  the  Grignard  reagent 
prepared  from  an  alkoxy-halogen-benzenc,  giving  an 
alkoxy-derivative  of  Malachite  Green  : 

[(CH3)2N-C6Hj2C0  +  XMg-C6H4-0R-^ 
[(CH3)2N-C6H4]2C(OMgX)C6H4-OR^ 

[(CH3)2NC6H4]2C(OH)C6H4-OR 

The  same  products  are  obtained  by  the  interaction  of  the 
magnesium  compound  of  p-bromo-dimethylaniline  and 
the  methyl  ester  of  anisic  acid  : 

CH30-  C6H4-  COO  CH3 + 2BrMg-  C6H4-  N(  CH3 ) ,-+ 

CH30-C6H4-C(OMgBr)[C6H4-N(CH3)2]^ 

CH30-C6H4-C(OH)[C6H4-N(CH3)2]2. 

The  products  were  reduced  to  their  leuco  bases  and  proved 
to  be  identical  with  the  corresponding  compounds  obtained 
from  alkoxybenzaldehydes  and  dimethylaniline.  p- 
Methoxy-,  p-ethoxy-,  ?n-methoxy-  and  o-methoxy-deriva- 
tives  of  Malachite  Green  are  described. — J.  B. 


2-Aminoanthraauinone.     F.   Ullmann  and  R.  Medenwald. 
Ber.,  1913,  46,  1798—1809. 

2.2'-DiANTHRAQUiNONyLETHYLENEDUMlNE,  prepared  from 
toluenesulphonyl-2-aminoanthraquinone  by  condensing 
with  ethylene  bromide  and  subsequently  splitting  off  the 
tolucnesulpho  group  by  hydrolysis,  dyes  cotton  in  weak 
orange  tones.  Direct  sulphonation  of  2-aminoanthra- 
quinone  gives  the  3-monosulphonic  acid,  which  on  bromina  - 
tion  gives  1.3-dibromo-2-amino-anthraquinone.  The  latter 
condenses  with  p-toluidine  to  give  l-toluidino-2-amino-3- 
bromoanthraquinone,  which  on  oxidation  with  lead 
peroxide  in  nitrobenzene  solution  gives  3-bromoanthra- 
quinone-1.2.  r.2'.4'-methylphenazine  (formula  1),  a  blue 
vat  dyestuff,  the  dyeings  of  which  however  soon 
oxidise  in  the  air  to  a  yellow.  Direct  nitration  of 
2-amino-anthraquinone  gives  nitro-amines  (SchoJl,  this  J., 
1905,  23)  which  on  denitration  give  1'3-dinitro  and 
3-mononitro-2-aminoanthraquinone.  The  latter  is  also 
obtained,  together  with  the  l-nitro-2-aminoanthraquinone, 
by  nitrating  2-amino-anthraquinoneurethane  and  saponi- 
fying, which  furnishes  an  easy  method  of  obtaining  it  in  a 
pure  state  as  the  nitro-urethanes  are  easily  separated. 
Nitration  of  2-acetylaminoanthraquinone  gives  (he 
l-nitro-2-acetylamino  compound  as  chief  product.  Reduc- 
tion of  l-nitro-2-amino-anthraquinone  yields  the  1.2- 
diamine,  but  if  the  l-nitro-2-acetyIamino-anthraquinone 
itself  be  reduced  an  imidazole  (formula  2)  is  formed.  The 
a-anthraquinonyl-2-methylimidazole  is  a  yellow  substance 
forming  a  colourless  hydrochloride  and  an  orange-red 
sodium  salt. 

N=CCH, 

/\/tU\/\  ' 


(-') 


Ml 
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Colour ■  lakes  ;  Theort/ of .     //•     P.  Pfeiffer.     Aonalei), 

1913,  398,  137— 1 '.)<>. 
A  FULLER  and  more  comprehensive  account  of  i  he  theOTJ 
of  colour  lakes  (see  this  J.,  1911,  1204),  together  with  a 
detailed  description  of  the  experimental  work  on  which  the 
theory  is  based,  including  sections  on  the  I  in  eompoundfl  ••( 
derivatives  of  acetophenone,  benzoic  acid,  benzophen. 
xanthone,  chalkone,  and  ftnthraqainone,  and  of  the 
hydroxyanthraquinones,      reBaeetophenooe,      raaobeoan* 

c 
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phcnone,  and  euxanthone.  For  the  production  of  the 
complex  silts,  from  which  the  colour  lakes  are  formed  by 
hydrolysis,  the  presence  of  a  hydroxyl  group  ort ho  to  the 
cirbonyl  group  is  essential  (stannic  chloride  may,  indeed, 
be  used  M  a  reagent  for  the  detection  of  such  hydroxy] 
groups  in  hydroxy-ketones  and  hydroxy-quinones).  For 
the  formation  of  normal  salts,  the  svhydroxyl  groups  come 
primarily  into  consideration,  and  the  author  suggests  that 
one  of  the  important  functions  of  the  in  hydroxyl  groups 
present  in  certain  mordant  dyestuffs  of  the  anthraquinone 
series  is  to  enable  the  ordinary  heavy  metal  lake  to  combine 
with  an  alkaline-earth  to  form  a  mixed  lake  (compare 
Mohlau,  this  ,)..  1913,  355).  An  ammoniacal  solution  of 
the  tin -alizarin  lake  described  previously  (loc.  fit.),  when 
treated  with  ammonium  chloride,  dyes  wool  and  silk  (not 
cotton)  in  orange-red  shades  tolerably  resistant  to  cold 
soap  solution,  but  destroyed  by  hot  soap  solutions  and 
dilute  mineral  acids. — A.  S. 

Patents. 

Halogcnaled    Rosnnilincs  ;     Manufacture    of .     R.    B. 

Ransford,  London.     From  L.  Cassella  unci  Co.,  Frankfort 
on  .Maine,  Germany.     Eng.  Pat.  14,742,  June  24, 1912. 

OOMFOTODB  of  the  Rosaniline  group  halogenated  in  the 
o-position  to  the  amino  group,  may  be  obtained  by  treating 
an  o-halogen  substituted  aniline  or  homologue  thereof 
with  /)-aminobenzaldehyde  or  its  homologues  or  halogen 
derivatives,  and  arsenic  acid,  with  or  without  addition  of 
zinc  chloride.  The  compounds  arc  valuable  as  dyestuffs 
by  reason  of  their  fastness  to  alkalis,  and  in  medicine 
owing  to  their  action  on  trypanosomes.  The  preparation 
of  dichloropararosaniline,  dibromopararosaniline,  and  a 
violet  dycstufT  from  o-chloromononicthylaniline  and 
p-aminobcnzaldchydc,  is  described  in  detail. — T.  F.  B. 


Anthraquinont-thiazoles ;      Manufacture 

Johnson,   London.     From    Badische    Anilin 


of- 


-.  J.  Y. 
und  Soda 
Eng.  Pat, 


Fabrik,  Ludwigshafen  on  Rhine,  Germany 
£1,616,  Sept.  23,  1912. 

Thiazolk  derivatives  of  anthraquinone  can  be  readily 
obtained  by  treating  2-aminoanthraquinone,  or  a  deriva- 
tive thereof  which  contains  an  unsubstituted  o-position 
to  the  amino  group  or  groups,  with  bcnzotrichloride  or  a 
derivative  thereof  in  presence  of  sulphur  and  also,  if 
desired,  of  a  suitable  solvent  or  diluent.  Hydrogen 
-ulphide,  a  metallic  sulphide,  or  other  compound  which 
-  rise  to  su'phur  may  be  used  in  place  of  the  sulphur. 
"f  the  products  are  applicable  as  colouring  matters 
Pet  example,  the  thiazole  obtained  from  2.6-diamino- 
anthraquinone  by  this  method  dyes  cotton  from  the  vat 
fast  lemon  yellow  shades. — T.  F.  B. 

rj>.    ni,<i    bromo-subetitution    products   <>f   indophenola 

ii  nfi   indopkendic  COm  pound*  or  (heir  Iruco  compounds  ; 

l'rr>n*K  for  prewiring- ■.      Badische  Anilin  und  Soda 

Fabrik.     Ger.    |»»t~.   260,328  and  260,329,  Feb.  6  and 
May  -">,  1912. 

[SDdmsOLl  or  indophenolic  compounds   Of  their  leuco 

derivatives   can    \»-   converted    into   chloro-   or   bromo- 

itfbstitution     products     by    treatment     with    chlorine    oi 
bromine  or  -ul;  tance     whn  h  give  rise  to  the-e  halogens. 

T,  F.  H. 


Disazo    dyestuffs   and  pigment    colours:  ,     Manufacture    of 

i/illow .     A.    Mond,   London.     From    (hem.    Fabr. 

Griesheim-Elektron,    Frankfort    on    Maine,    Germany. 
Bag.  Pat.  3329,  Feb.  8,  1913. 

Skk  Fr.  Pat,  451,973  of  1912  ;  this  .).,  1912,  650  :  l-aryl-3- 
methyl-5-pyrazolone  or  other  halogen  derivative  thereof 
may  be  used  in  place  of  the  chloro  derivatives  mentioned. 

— T.  F.  B. 


Azo  dyes  ;    Manufacture  of - 


-.  P.  A.  Newton,  London. 
From  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germany.     Eng.  Pat.  14,555,  June  21,  1912. 

Skk  Ger.  Pat.  253,933  of  1911  ;   this  J.,  1913,  79.— T.  F.  B. 


Aziminoanthraquinones ;      Manufacture    of .     l\     A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  Eng.  Pat,  17.829, 
Aug.  1,  1912. 

See  Ger.  Pat.  254,745  of  1912  ;  this  J.,  1913, 190.— T.  F.  B. 

Vat  [anthracene]  dye.  A.  Hamburger,  Assignor  to 
Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
U.S.  Pat.  1,059,607,  April  22,  1913. 

See  Ger.  Pat,  252,530  of  1911 ;  this  J.,  1912, 1117.— T.F.B. 

Indiijo  ;   Manufacture  of  finely  subdivided  colloidlike 


Farbwerke  vorm.  Meister,  Lucius,  und  Briining,  Hbchst 
on  Maine,  Germany.  Eng.  Pat.  16,850,  July  19,  1912. 
Under  Int.  Conv.,  July  19,  1911. 

SEEFr.  Pat.  445,803  of  1912;  this  J.,  1912,  1174.— T.  F.  B. 


Azo     dyes;      Manufacture    of - 


-.  Anilinfarbcn-  und 
Extract-Fabr.  vorm.  J.  R.  Gcigv,  Basle,  Switzerland. 
Eng.  Pat.  25,866,  Nov.  11,  1912.  Under  Int.  Conv., 
Feb.   I,  1912. 

Sek  Fr.  Pat.  450,866  of  1912 ;  this  J.,  1913,  593.—  T.  F.  B. 


Farbwerke  vorm. 

Basle,    Switzerland. 

Under   Int.    Conv., 


Di.snzo  dyestuffs  :  Manufacture  of 

L.  Durand,  Hugucnin  und  Co., 
Eng.  Pat.  27,730,  Dec.  2,  1912. 
Aug.  20,  1912.. 

Ske  Fr.  Pat.  451,169  of  1912  ;   this  J.,  1913,  593.— T.  F.  B. 


Conversion  of  vat  dyes  into  a  form  suitable  for  use  as  pigments. 
Ger.  Pat.  260,428.      See  XIII. 


V .— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER, 

Cotton  from  the  German  Colonies.     C.  Pic-it.     Chem.-Zeit., 
1913,  37,  753—754. 

In k  results  of  the  examination  of  some  samples  of  raw 
cotton  from  German  Colonies,  and  also  of  two  American 
raw  cottons,  for  comparison,  are  given  in  the  following 

table  :— 


ipfe. 

Appearance. 

Ash, 

Chlorine. 

Wood 

gum. 

Ktlier 
extract. 

Alcohol 
extract 
(cotton 

wax). 

Copper 
nsmoer. 

w  hite,  contaminated  i>>  wed 

l hi -k -  and  iroody  particles 
White,  contaminated  In  fa 

<\fj<               i  'l  im-k-' 
contaminated  by 

hn-k- 

ilitt., 
.litt-, 

per  cent. 

1  !C) 
1K1 

:Mt 
1  -82 

pet  cent. 

it 

0 

Ir-iccs 

0 
0 

I*:r  cent. 

0-77 

o-'i'i 
1-77 
1*2 

O-Kfl 

ikt  cent. 

(K{2 

!•»:> 

0-71 

0*42 

I>er  cent. 
0-1)9 

0-X<l 
It.'. 

1*28 

(Mi- 

IM7 

(•90 

B      \fri<;in   liriW*    .  .  . 
'    Imtent    

ii*as 

:t-:>7 

.»n    liiitpr»    

1«3 

A.  S. 
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Cellulose  ;  The  act  ion  of  ozone  on .     Part  IV.     Cellulose 

peroxide.     C.     Doree.     Chcm.    Soc.     Proc,     1913,    29, 
222—223. 

Ozone  acting  on  purified  cotton-cellulose  was  stated  to 
furnish  a  peroxide,  recognised  by  its  oxidising  action 
on  potassium  iodide  solution  (this  J.,  1912,  278).  Doubts 
having  been  cast  on  the  existence  of  this  product,  the 
question  has  been  reinvestigated.  In  the  absence  of  water, 
a  small  amount  of  peroxide  alone  is  produced,  but  in  air- 
dry  material  the  quantity  of  peroxide  formed  is  very 
much  greater,  and  at  the  same  time  solid  insoluble 
acid  and  oxycellulose  are  formed  (loc.  cit.).  The  amount 
of  "active  oxygen"  fixed  by  air-dry  cotton,  mercerised 
cotton,  and  lustra-cellulose  after  eighteen  hours'  exposure 
to  ozone  was  0-0056,  00106,  and  00248  per  cent, 
respectively.  The  peroxide  is  slowly  decomposed  on 
treatment  with  water,  hydrogen  peroxide  being  produced. 
It  is  decomposed  to  the  extent  of  25  per  cent.,  after  heating 
for  two  hours  at  37°  C,  and  almost  entirely  after  two  hours 
at  95°  C.  The  activity  soon  disappears  if  the  material 
is  kept  in  the  air,  but  persists  for  some  weeks  in  a  dry 
atmosphere.  The  peroxide  acts  strongly  on  a  photo- 
graphic plate,  sharp  negative  images  of  the  fibres  being 
obtained  in  twenty  days  at  14°C,  or  in  six  hours  at  37°C. 
These  properties  recall  the  "  photographic  "  action  of  the 
natural  woods  described  by  Russell  (this  J.,  1904,  998, 
and  Phil.  Trans.,  1904,  197,  281),  and  were  shown  to  be 
due  probably  to  a  similar  cause,  namely,  the  gradual 
production  of  hydrogen  peroxide. 


Amyl    acetate    and     collodion;     Analysis    of - 


-.  N. 
Chercheffsky.  Caoutchouc  et  Gutta-percha,  1913, 
10,  7375—7387.  Les  Matieres  Grasses,  1913,  6, 
3103—3110. 

Commercial  amyl  acetate  from  fusel  oil  contains,  as  its 
principal    impurities,     ethyl    acetate,     (normal)     propyl 
acetate ;    and  (iso)  butyl  acetate,  with  their  respective 
alcohols.      When      "  pure  "     amyl     acetate     (consisting 
exclusively  of  amyl  acetate  and  amyl  alcohol)  is  distilled 
into  ten  fractions  each  of  these  will  show  an  oleorefracto- 
meter  reading  (at  15°  C.)  of  about  0  to  +2  or  -(-3  (amyl 
alcohol  =  +29,  amyl  acetate  =  0),  and  with  the  exception 
of  the   first  fraction  the  b.pt.  will  not   be  below  128°  C. 
In  the  presence  of  appreciable  quantities  of  the  lower 
esters  and  alcohoLs  the  b.  pt.    will  be  mateiially  lower, 
and    the    lower   fractions    will  show    laevo-deviation   in 
the    oleorcfractometer.     Ethyl    acetate    is    detected    by 
saponifying  5  grms.   of  the  sample  for  30  minutes  with 
25  c.c.  of  a  15  per  cent,  solution  of  potassium  hydroxide 
in  amyl  alcohol,  then  distilling  1  to  1-5  c.c.  of  the  liquid, 
and  applying  the  iodoform  test  to  an  aqueous  extract 
of  the  distillate.     For  the  determination  of  ethyl  acetate 
50  grms.  of  the  product  are  saponified  with  25  to  30  grms. 
of  potassium  hydroxide  in  about  50  grms.  of  amyl  alcohol, 
and  about  50  grms.  of  the  liquid  distilled.     The  distillate 
is  shaken  three  times   in  succession   with   100    c.c.     of 
calcium  chloride  solution  (sp.  gr.    1-250)  and  30  c.c.  of 
pure   cymene,   the   united   aqueous   layers   are   distilled, 
and    the     proportion      of      ethyl      alcohol     calculated 
from   the  sp.    gr.  of   the   distillate.     The    method    gives 
good  results     in    the    absence     of    large    amounts    of 
propyl    or    butyl    acetates.     Acetone    is    detected    and 
determined  by  exactly  neutralising  10  c.c.  of  the  sample 
with   dilute   sodium    hydroxide   solution    in    a    Dewar's 
vacuum  tube  and  then  adding  5  c.c.   of  a  solution  of 
sodium  bisulphite  of  sp.  gr.  1-320.     The  rise  of  temperature 
affords  a  measure  of  the  proportion  of  acetone,  and  gives 
satisfactory  results  for  amounts  between  5  and  20  per  cent. 
Cyclic   and   acyclic    hydrocarbons   are   detected    by    the 
sp.  gr.,  oleorefractometer  reading  (especially  of  the  dis- 
tillation fractions),  and  the  saponification  value.     As  a 
further    test,    from    2    to    3    c.c.    of    the   amyl  acetate 
are  shaken  with  an   equal  volume  of  sulphuric  acid    of 
66°  Be.    (sp.    gr.    1-842)   in    a   stoppered  tube.     In   the 
presence  of  benzene  (10  per  cent.)  a  characteristic  turbidity 
appears    after   5    to    10    minutes,    whilst    with    toluene 
and  xylene  the  solution  remains  clear.     Acyclic  hydro- 
carbons   (10   per  cent,   and   more)   form    a  supernatant 
layer,    the   volume   of     which    may    be     measured.      In 
analysing    collodion      solutions      the      nitrocellulose    is 


precipitated  by  petroleum  spirit  boiling  below  70°  C, 
and  dried  on  a  weighed  filter  at  90°  C.  A  second  portion  of 
the  sample  is  evaporated  and  the  residue  dried  and 
weighed,  the  amount  of  collodion  thus  determined  being 
usually  greater  than  that  of  the  nitrocellulose.  For  the 
examination  of  the  solvent  50  grms.  of  the  sample  are 
distilled  in  a  current  of  steam  and  the  distillate  collected 
in  a  receiver  containing  sodium  chloride  to  prevent  solution 
of  ethyl  acetate  in  the  water. — C.  A.  M. 

Beech  wood  pulp.     E.  Heuscr.     Woch.  Papierfabr.,  1913, 
44,  2209—2219. 

Preliminary  experiments  with  solutions  of  sodium 
hydroxide  and  carbonate  indicated  that  a  satisfactory 
pulp  could  be  obtained  from  beech  wood  by  alkaline 
digestion  and  small  scale  tests  were  made  by  the 
sulphate  process  in  a  wrought  iron  boiler,  using 
1850  grms.  of  air-dry  wood  and  12  litres  of  lye.  The 
particulars  of  the  two  tests  which  may  be  regarded 
as  furnishing  data  for  technical  application  are  as 
follow.  In  the  first  the  fresh  Ivo  contained  :  Na2S  2«14, 
NaOH  2-82,  Na2C03  0-99,  and  Na2SO,  0-25  per  cent., 
and  the  wood  was  boiled  for  5  hours  at  a  temperature 
rising  to  170°  C.  under  a  pressure  of  about  7  atmospheres. 
The  loss  of  caustic  soda  during  the  digestion  was  63*6  per 
cent,  and  that  of  sodium  sulphide  7*14  per  cent.,  referred 
to  the  quantities  originally  prest-nt.  The  yield  of  pulp 
was  39*17  per  cent.  In  the  second  test  the  wood  was 
first  steamed  for  1  hour  and  then  boiled  for  1  hour  with 
a  lye  containing  Na2S  2-81.  NaOH  2-8,  Na2CO30-424  per 
cent.,  under  approximately  the  same  conditions  of  tem- 
perature and  pressure  as  before.  In  this  case  the  loss  of 
caustic  soda  was  85  per  cent,  and  that  of  sodium  sulphide 
18*5  per  cent.,  and  the  yield  of  pulp  was  40*60  per  cent. 
The  characters  of  the  pulps  are  tabulated. 

Paper  made  with  beech  pulp  alone  is  not  very  strong,  but 
a  very  strong  paper  of  a  light  grey  colour  can  be  made 
with  a  mixture  of  70  per  cent. -of  unbleached  beech  wood 
pulp  and  30  per  cent,  of  unbleached  coniferous  wood  pulp. 
A  mixture  of  bleached  pulps  gives  a  very  white  paper  with 
a  fine  surface  lustre.— A.  S. 

Reed-pulp;    Recognition  of in  presence  of  straw-  or 

esparto-pulp  in  mixtures.     E.  Meienhofer.     Papierfabr., 
1913.  11,  Fest-  u.  Ausland-Heft,  71—75. 

Reed-pulp,  known  commercially  as  delta-cellulose,  is 
now  manufactured  on  the  large  scale,  chiefly  at  Braila, 
Roumania,  as  a  raw  material  for  paper-making.  Its  chief 
microscopic  characteristic  is  the  presence  of  tubular 
vessels  having  slit-like  pores  arranged  in  rows  over  almost 
their  entire  surface.  The  epidermal  cells  are  thinner 
and  have  more  uniform  crenatures,  the  parenchyma  cells 
are  usually  longer  and  less  numerous,  and  the  libriform 
cells  an  smaller  and  shorter  than  those  of  straw  pulp. 
Esparto-pulp  is  distinguished  by  the  regular  cylindrical 
form  of  the  fibres  and  the  almost  complete  absence  of 
parenchyma  cells.  The  characteristic  epidermal  cells  of 
reed  pulp  are  to  a  large  extent  lost  if  the  paper  be  boiled 
with  caustic  soda  in  the  usual  way,  and  in  doubtful  cases. 
a  specimen  should  be  prepared  for  microscopic  examin- 
ation simply  by  boiling  with  water  and  shaking  with 
garnets.  The  paper  is  accompanied  by  seven  photo- 
micrographs.— A.  S. 

Paper  ;  Distinguishing  sulphite-  and  sulphate- pulp  in . 

C.  G.  Schwalbe.     Woch.  Papierfabr..   1913,  44.  2196— 

2198. 
The  paper  is  finely  divided  by  a  rasp  or  grata  and  freed 
from  resin  by  extraction  with  alcohol  and  ether.  In  the 
case  of  very  hard  soda  pulp  papers,  which  yield  mm  h  duel 
on  rasping,  the  paper  mav  be  extracted  with  alcohol  and 
ether  and  finely  divided  by  boiling  for  i  hour  with  water 
and  then  shaking  with  gkaa  baada  The  dried  pulp  is 
treated  with  .V/20  ferric  chloride  solution  and  heated  nt 
60°— 80°  C.  until  the  pulp  settles  to  the  bottom  of  the 
vessel.  After  earefullv  removing  and  rejecting  any  pulp 
adhering  to  the  sides  of  the  vessel,  the  mixture  ii  filtered 
and  the  pulp  washed  with  warm  water,  and  treated  I"-' 
with  1  per  cent,  sulphuric  acid  and  then  with  4—8  dropi 
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of  a  2  per  cent,  solution  of  potassium  ferrocyanide  and 
heated  for  6—10  mins.  at  60°— 80°  ('.  The  treatment 
with  sulphuric  acid  :uul  ferroi  vanidc  may  he  repeated,  if 
necessary,  in  order  to  develop  a  mort*  pronounced  blue 
colour.  The  pulp  is  now  separated  (any  adhering  to  the 
sides  of  the  vessel  being  carefully  removed  and  rejected 
M  before),  washed,  and  examined  under  the  microscope. 
The  fibres  of  sulphite-pulp  are  coloured  deep  blue,  whilst 
those  of  unbleached  sulphate-pulp  acquire  a  faint  yellowish, 
lish  or  brownish  colour,  and  those  of  bleached  sulphate- 
pulp  either  remain  uncoloured  or  are  coloured  a  faint  blue. 
The  relative  proportions  of  sulphite-  and  sulphate-pulp 
may  be  determined  by  counting  the  differently  coloured 
fibres. — A.  S. 

Determination   of  "  crude  fibre  "   and  cellulose  [in   barks, 
etc.].     Matthes    and    Konig.     See    XX. 


Patents. 
Acetyl   cellulose;     Treatment   of  - 


Ohern.    Fabr.    auf 


Actien,    vorm.    E.    Schering,    Berlin,    and    A.    Loose, 
Hermsdorf.     Eng.  Pat.  27,227   Nov.  26,  1912. 

See  Fr.  Pat.  452,374  of  1912  ;  this  J.,  1913,  652.— T.  F.  B. 
Cellulose  solutions  ;    Process  for  the  manufacture  of- 


\\ ".  Traube,  Berlin.     U.S.  Pat.  1,064,260,  June  10,  1913. 
Bn  Ger.  Pat.  245,575  of  1911  ;  this  J.,  1912,  532.— T.  F.  B. 
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Mordants  ,     The   preparation   and   constitution    of  alkaline 

aluminium,  chromium  and  iron .     F.  Erban.     Chem. 

/.it..  1913.  37,  709—710. 

In  the  preparation  of  alkalim  solutions  of  aluminium, 
chromium  and  iron  sexjuioxides  it  is  desirable  to  add  the 
dilution  of  the  salt  to  th"  alkali,  thus  avoiding  actual 
precipitation  of  any  hydroxide.  Of  the  various  organic 
substances  which  assist  the  solution  of  metallic  hydroxides 
in  alkali.-,  only  glycerin  conv-s  into  consideration,  and  it 
should  be  present  at  the  nv>m  -nt  of  mixing  the  solutions. 
The  author  has  obtained  complete  solution  of  aluminium 
sulphate  in  four  molecular  proportions  of  caustic  soda, 
the  presence  of  glycerin  being  unnecessary,  in  the  case 
of  the  chrome  mordant  only  2  mols.  each  of  NaOH  and 
glycerin  were  found  necessary.  Alkaline  iron  mordant 
requires  glycerin.  It  is  usually  prepared  from  "nitrate 
of  iron  "  and  the  author  works  with  a  solution  containing 
ft*t  mols.  NaOH  and  93  mols.  of  sdyecrin.  Attempts  to 
prepan  an  aluminium  mordant  which  would  fix  metal 
oxide  on  th'-  fibre  without  the  necessity  of  drying  proved 
■ilrtJUCumfuL  but  a  solution  containing  only  3  mols.  NaOH 
was  obtained  by  the  use  of  3  mols.  of  glycerin.  In  the 
>. !-■- >.f  chromium  mordants  1  mol.  NaOH  moved  sufficient 
in  the  presence  of  2  mols.  of  glycerin.  Without  glycerin, 
solution!  I  ontaining  4  and  even  6  mols.  NaOH  are  unstable. 
1'.  dyeing  'rials  it  was  found  that  cloth  mordanted  and 
allowed  to  stand  without  drying  t-'av-  up  on  washing  more 
chrome  than  <|r,th  dried  after  mordanting.  The  Alizarin 
<-■  "f  t}i<  dried  mordant  showed  lighter, 
bluer  ■hades  havin-_'  lower  fastness  to  washing  with 
increasing  proporl  ion  of  glyoetin  and  decreasing  proportion 
of  alkali,  whereas  in  the  case  of  the  wet  mordant,  brighter 
and    fuller    tone*    baring  ed    fastness    to    washing 

wr"  obtained.  In  the  caw  of  iron-ammonium  alum,  stable 
■oral  re  obtained  with  4—6  mols.  of  glycerin  and 

13  mol-  .NaOH.  A-  before,  wet -mordanted  cloth  takes 
up  Ism  iron  with  increasing  proportion  of  glycerin  and 
1ow«m  mor<    in  »  than  does  the  olotb    dried  after 

moi  Ammomacal    aluminium    mordants    could 

re.t  (••  obtained.  In  the  ease  of  ■asmoniaeal  chromium 
mordant*  less  v.  pa   washing  when   the  material 

was  dried  after  mordanting,  jutt  as  in  the  ease  of  th<- 
eaustic  soda  chromium  mordantH  ;    the  same  is   true  of 


ammoniacal  iron  mordants,  but  in  spite  of  the  greater  loss 
on  washing,  the  wet  mordant  gave,  on  dyeing  with  Alizarin, 
fuller,  bluer  tones,  faster  to  soap  than  those  obtained  on 
the  material  dried  after  mordanting. — J.  B. 


W.  Suida. 


Dyeing  animal  fibres  ;  The  mechanism  of  — 

Z.  physiol.  Chem.,  1913,  85,  308—323. 

Some  new  observations  in  support  of  the  chemical  theory 
of  dyeing.  A  study  of  the  progressive  hydrolysis  of  wool 
by  water  and  by  dilute  acid  enforces  the  view  that  it 
acts  in  dyeing  as  an  amino-acid.  Prolonged  boiling 
with  dilute  acid  renders  the  wool,  after  treatment  with 
stannous  chloride  and  acetic  acid,  completely  soluble  in 
sodium  carbonate  solution,  while  wool  similarly  treated 
but  with  water  in  place  of  dilute  sulphuric  acid,  remains 
insoluble.  In  each  case,  however,  the  wool  gives  up 
part  of  its  basic  constituents  and  therefore  becomes  of  a 
weakly  acid  nature.  The  possibility  of  condensation 
between  the  wool  substance  and  phenolic  hydroxy  groups 
taking  place  in  dyeing  is  shown  by  the  behaviour  of  wool 
with  phenols.  In  a  large  number  of  cases  the  phenol  is 
taken  up  by  the  wool  and,  on  the  fibre,  ceases  to  give  its 
characteristic  ferric  chloride  reaction,  thus  proving  the 
hydroxyl  group  to  have  disappeared.  Phenolcarboxylic 
acids  behave  in  the  same  way.  The  absorption  of  dyestuffs 
suggests  itself  as  being  analogous,  but  the  above  reactions 
are  reversible,  whereas  dyeing  is  not  usually  so.  Salt 
formation,  however,  plays  a  part  in  dyeing,  further  factors 
coming  into  play  to  produce  a  fast  dyeing.  Some  light 
is  thrown  on  the  actual  chemical  fixation  of  dyestuffs  by 
the  behaviour  of  wool — and  various  other  protein  sub- 
stances and  a-amino-acids— with  quinones  (compare  this 
J.,  1913,  594).  The  wool  becomes  strongly  coloured 
and  the  reaction  appears  to  be  the  same  as  that  between 
quinones  and  aniline.  Other  quinonoid  substances  behave 
similarly,  e.g.,  quinhydrone,  quinonechlorimide,  nitroso- 
phenol  and  the  homologues  of  quinone.  Certain  carbon 
atoms  in  the  quinone  nucleus  must  remain  un substituted, 
however,  and  the  presence  of  the  group  CO.CH  :  CH.CO 
seems  to  be  the  criterion,  thus,  while  xyloquinone 
(CH3  :  CH3 :  O  :  0,  1  :  2  :  3  :  6)  dyes  wool,  the  1-4-2-5-  and 
1-3'2-5-xyloquinones  do  not.  Many  dyestuffs  possess 
the  above  group,  and  in  fact  all  dyestuffs  have  been 
regarded  as  quinonoid,  but  in  view  of  the  above  limita- 
tions the  author  is  against  any  general  conclusion  on  these 
grounds  as  an  explanation  of  the  dyeing  of  animal  fibres. 
A  large  number  of  protein  substances  give  the  quinone 
reaction,  but  the  constitution  of  the  protein  in  question 
is  not  without  influence,  as  is  shown  by  the  fact  that  silk 
is  less  strongly  dyed  than  wool. — J.  B. 


Metallic,  powders  ;    Printing 


-.  J.  Heilmann  et  Cie., 
H.  Wagner  and  M.  Battcgay.  Sealed  note  No.  2213, 
Nov.  26,  1912.  Report  thereon  by  A.  Brand.  Bull. 
Soc.  Ind.  Mulhouse,  1913,  83,  234—237. 

The  viscous  medium  is  obtained  by  warming  together 
on  the  water  bath  for  some  hours  a  mixture  of  sericose 
(acetylcellulo.se  in  acetic  acid  solution),  phenol,  formalde- 
hyde and  sodium  acetate.  The  metallic  powder — copper 
or  aluminium — is  then  added  and  the  mixture  printed. 
The  print  is  fixed  by  steaming,  which  causes  a  con- 
densation of  the  "  Bakelite  "  type  to  take  place.  The 
report  states  that  remarkably  fast  and  clear  prints  are 
obtained.     (Compare  this  J.,  1913,  422).— J.  B. 

Indigo  dyed  stuff  ;   Discharges  on by  means  of  nitrates 

and  nitrites.  Report  on  the  sealed  notes  of  M.  Freilnrger, 
deposited  July  31,  1906,  to  Sept.  26,  1908,  by  F.  Binder. 
Bull.  Soc.  Ind.  Mulhouse,   1913,  83,  225—234. 

Tins  process  depends  for  its  action  on  the  instantaneous 
liberation  of  nitric  acid  which  takes  place  when  cloth, 
printed  over  indigo  with  a  nitrate,  is  passed  very  rapidly 
through  hot  dilute  sulphuric  acid.  (See  Eng.  Pat.,  13,876 
of  1908;  this  . I.,  1909,  472).  No  oxyeellulosc  is  produced 
and  either  sodium  nitrate,  zinc  nitrate  or  lead  nitrate 
may  be  used.  In  the  latter  case  a  coloured  discharge  can  be 
obtained  by  aft-Twards  converting  to  chrome  yellow.  A 
red  discharge  is  obtained  by  means  of  Para  Red,  the  lead 
nitrate    and    diazonium    nitrate    being    printed    together 
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on  cloth  previously  prepared  with  p-naphthol.  In  print- 
ing a  nitrate  and  a  diazo  compound  simultaneously,  boric 
acid  is  added  to  the  discharge  paste,  as  it  has  a  remarkable 
effect  in  decomposing  the  sodium  naphtholatc  prepare  ; 
without  it  a  dirty  white  is  produced.  Other  suitable 
additions  are  aluminium  acetate  and  formic  acid.  Lead 
acetate  is  preferably  used  in  place  of  sodium  acetate  for 
the  purpose  of  neutralising  the  acid  of  the  diazo-solution, 
or  zinc  borate  may  be  used.  Starch  is  the  best  thickening 
agent,  and  it  is  recommended  to  make  up  the  naphthol 
prepare  with  castor  oil  soap  in  order  to  avoid  the 
occurrence  of  halos.  Hydrosulphites  may  be  mixed  with 
the  nitrates  used  for  discharging  and  in  this  way,  by  the 
use  of  a  direct  dyestuff,  a  white  reserve  can  be  obtained 
on  a  coloured  discharge  of  the  indigo.  A  coloured  dis- 
charge may  also  be  obtained  when  the  nitrate  is  printed 
together  with  Flavanthrene  and  an  alkaline  dextrine-gum 
arabic  thickening.  Steam-Indanthrene  Blue  and  Prussian 
Blue  are  also  applicable  to  the  process. — J.  B. 


Theory  of  colour-lakes.     II.     Pfeiffer.     See  IV. 


Sulphur  olive  oil  and  Marseilles  soap.     Schwarz.     See  XII. 


Patents. 
Bleaching   vegetable  fibre   and  fabrics  ;     Process   of- 


R.  Griiter,  Charlottenburg,  Germany,  Assignor  to 
R.  H.  Comey  Co.,  Camden,  N.J.  U.S.  Pat.  1,063,678, 
June  3,  1913. 

See  Ger.  Pat.  256,997  of  1909  ;  this  J.,  1913,  422.  A 
small  quantity  of  a  tin  salt  may  be  added  to  the  hydrogen 
peroxide.— T.  F.  B. 


Vat  dyeings  on  animal  fibres,  especially  silk,  fast  to  light 

and  xoashing  ;    Production  of .     M.    Maxim.     Ger. 

Pat.  260,058,  Oct.  18,  1912. 

Silk  or  other  animal  fibre  is  immersed  in  an  ammoniacal 
solution  of  a  copper  salt  before  passing  through  the  dye- 
vat.  The  intensity  and  the  shade  of  the  resulting  dyeings, 
and  also  their  fastness  to  light  and  washing,  is  much 
improved  by  this  process,  e.g.,  in  the  case  of  Indanthrene 
dyestuffs,  Algol  Violet,  Ciba  Blue,  etc.— T.  F.  B. 


Gluten  or  natural  or  artificial  mixtures  of  gluten  with  starch 

or  meal ;  Process  for  rendering  soluble .     R.  Worms. 

Ger.  Pat.  260,414,  March  4,  1910. 

The  materials  are  heated  or  boiled  with  water  in  presence 
of  a  per-salt,  such  as  a  persulphate  or  percarbonate, 
especially  the  alkali  salts.  The  resulting  solutions  may  be 
used  for  dressing  textiles.  A  dry  mixture  of  the  gluten 
material  with  the  per-salt  Ls  also  claimed,  for  use  in  prepar- 
ing solutions  for  dressing. — T.  F.  B. 


Dyeing    with    natural    dyes ;     Processes   for 


J.    A. 


Dominguez,  Buenos  Aires.     Eng.   Pat.  4248,  Feb.  20, 
1912. 

See  Ft.  Pat.  437,020  of  1911  ;  this  J.,  1912,  426.— T.  F.  B. 

Oray  to  black  shades  or  printings  on  vegetable  fibres  ;    Pro- 
duction of  fast .     J.   Y.  Johnson,   London.     From 

Badische   Anilin   und  Soda   Fabrik,   Ludwigshafen   on 
Rhine,  Germany.     Eng.  Pat.   17,272,  July  24,  1912. 

See  Ger.  Pat.  258,293  of  1912  ;  this  J.,  1913,484.— T.  F.  B. 


Printing  carpet-yarns  ;   Machine  for  ■ 


V.  Fussgangei, 


Assignor    to    Farbwerke    vorm.    Meister,    Lucius,    und 

ftriining,     Hochst    on    Maine,     Germany.     U.S.     Pat. 
,063,252,  June  3,   1913. 
See  Eng.  Pat.  11,420  of  1911      this  J.,  1911,  952.— T.  F.B. 


VII.— ACIDS;     ALKALIS;     SALTS;     NON- 
METALLIC    ELEMENTS. 

Sulphurous   acid ;     Reaction   between    water  and 


-,  at 
different  temperatures.  Formation  of  hydrosulphurous 
acid.  E.  Jungfleisch  and  L.  Brunei.  Comptes  rend., 
1913,  156,  1719—1724. 

It  Ls  known  that  aqueous  solutions  of  :-ulphur  dioxide  in 
sealed  tubes  decompose  above  160°  C,  and  the  authors 
now  show  that  the  same  happens  at  lower  temperature"-, 
and  even  (though  with  extreme  slowness)  at  the  ordinary 
temperature.  The  ultimate  products  are  sulphur  and 
sulphuric  acid  ;  but  hydrosulphurous  acid  Ls  first  produced, 
the  successive  reactions  being  as  follow : — 
3SO,  +  2H,0  =  H,S204+H,S04,  and  H2S,04=S+H2S04. 

— J.T.  D. 


Nitric  oxide  and  oxygen  ;    Oas-analylical  determination  of 

based  on  the  formation  of  nitrous  anhydride.     G. 

Klinger.     Ber.,  1913,  46,  1744—1748. 

In  the  method  described  previously  (this  J.,  1912,  1178) 
the  essential  feature  is  the  use  of  dry  materials  ;  in  absence 
of  moisture  nitrous  anhydride  is  formed  quantitatively 
without  any  production  of  nitrogen  peroxide.  The  nitric 
oxide  is  preferably  dried  by  means  of  concentrated  sulphuric 
acid.  Koehler  and  Marqueyrol  (this  J.,  1913,  140)  have 
stated  that  the  method  is  inapplicable  to  a  mixture  of 
nitric  oxide,  nitrous  oxide,  nitrogen,  and  carbon  dioxide 
and  monoxide,  but  this  is  not  so  if  carbon  dioxide  be 
absorbed  first  in  the  same  apparatus  before  oxidising 
the  nitric  oxide.  Koehler  and  Marqueyrol's  proposal  to 
absorb  the  carbon  dioxide  by  50  per  cent,  potassium 
hydroxide  solution  Ls  not  good,  because  part  of  the  nitrous 
oxide  would  also  be  absorbed. — A.  S. 


on   a   neutral   solution    of 
C.  Dutt,  B.  Chatterj i,  and 


Nitric    oxide;     Action    of 

potassium  permanganate.     B 

H.  Banerji.     Chem.  Soc.  Proc.  1913,  29,  235. 

When  nitric  oxide  is  passed  through  a  solution  of  potassium 
permanganate  in  an  atmosphere  of  hydrogen,  the  reaction 
which  takes  place  is  represented  by  the  equation  : 
KMn04  +  NO  =  KN03  +  MnO,.  There  is  no  intermediate 
formation  of  nitrous  acid. 


Chlorate   solutions;     Activation    of - 


■    by   osmium.     II. 

K.  A.  Hofmann,  O.  Ehrhart,  and  O.  Schneider.      Ber., 

1913,  46,  1657—1668. 
Hofmann  (Ber.,  1912,  45,  3329)  has  shown  previously  that 
neutral  solutions  of  alkali  chlorates,  to  which  a  trace  of 
osmium  tetroxide  has  been  added,  yield  oxygen  smoothly 
and  rapidly  to  oxidisable  inorganic  and  organic  substances, 
without  any  intermediate  formation  of  lower  oxides  of 
chlorine.  Evidence  is  cited  in  favoui  of  the  view  that  the 
oxidation  is  due  to  the  formation  of  an  addition  compound 
of  the  chlorate  and  osmium  tetroxide,  which  combines  wit  h 
the  oxidisable  substance  by  its  residual  affinity  or  by  adsorp- 
tion, and  yields  oxygen  thereto.  Compounds  with  olefinic 
double  linkages  are  oxidised  in  the  same  way  but  not  so 
vigorously  as  by  permanganate.  The  strongly  adsorbent 
amorphous  carbon  is  vigorously  oxidised,  but  amorphous 
silicon  which  has  only  slight  adsorptive  power,  though 
much  more  active  chemically,  Ls  not  attacked.  The 
osmium -chlorate  solution  liberates  iodine  from  potassium 
iodide,  but  not  bromine  from  potassium  bromide  in  carbonic 
acid  or  acetic  acid  solution.  Among  other  examples  of 
the  action  of  the  activated  chlorate  solution  are  mentioned 
the  slow  but  complete  oxidation  of  the  Bulphidee  of  lead, 
copper,  bLsmuth,  tin,  antimony,  and  arsenic  to  oxide-. 
and  the  oxidation  of  metallic  iron,  copper,  lead,  unc, 
aluminium,  tin,  and  manganese.  The  higher  oxide  la 
precipitated  from  solution,  of  manganese  acetate,  bat  Out 
from  those  of  cobalt  and  nickel  acetate*.  Umphkck  .- 
oxidised  to  carbon  dioxide  and  melhtia  acid,  and  sugar 
charcoal,  retort  carbon,  and  graphite  are  also  oxidised 
though  more  slowly.  Ethylene  is  oxidised  to  ethvleneglycol 
and    allvl    alcohol    to    glycerol       Hcimnf     Wluehfc,    and 


• 
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naphthalene    are   scarcely    attacked,    but    anthracene    is 
oxidised  to  anthraquinone  and  aniline   is   oxidised  to  a 

green  substance, — A.  s. 

Ptrlwratt.i    mid    dtttrgtnls    containing    pirborates  ;    Deter- 
mination of  act  ice  ori/gt  n   in .     F.   M.   Litterscheid 

and  P.  B.  Guggiari.    Chem.-Zeit.,  1913.  37,  077— 079 ; 
,190— 1>91. 

The  use  of  chloroform  in  the  permanganate  method  may 
be  avoided  and  the  influence  of  fatty  acids  prevented  by 
shaking  the  -ample  with  water  at  50°  to  60°  C.  for  about 
.">  minutes,  then  adding  a  sufficient  excess  of  10  per  cent, 
sulphuric  acid  and  about  1  grm.  of  ignited  kieselgubr, 
making  the  liquid  up  to  definite  volume,  and  titrating 
an  aliquot  part  of  the  filtrate  with  standard  permanganate 
solution.  Good  results  may  also  be  obtained  in  the  same 
way  in  the  iodometric  method.  For  the  gas-volumetric 
method  a  combination  of  Schulze  and  Tiemann's  nitric 
acid  apparatus  and  Schiff's  measuring  burette  may  be 
employed,  the  sodium  perborate  being  decomposed  by 
manganese  dioxide  and  sulphuric  acid,  and  the  liberated 
axgyen  measured.  For  a  gravimetric  determination 
*d  upon  the  loss  of  weight  in  this  reaction  about  2  grins, 
of  the  perborate  are  decomposed  with  a  weighed  quantity 
of  finely-powdered  manganese  dioxide  (which  has  previously 
been  boiled  with  10  per  cent,  sulphuric  acid)  and  25  per 
cent,  sulphuric  acid  in  a  Geissler,  Friihling  and  Schulz's 
carbon  dioxide  apparatus.  Half  of  the  loss  of  weight  is  due 
to  the  oxygen  derived  from  the  manganese  dioxide.  A 
comparison  of  the  results  obtained  by  these  different 
methods  shows  that  all  are  accurate. — C.  A.  M. 

Polythion/itf  in  th>  pretence  of  thios alpha te  and  free  sulphur 

dioxide  ;    Determination  of .     W.  Feld.     Z.  angew. 

("hem.,  1913,  26.  280— 288. 

The  method  previously  described  by  the  author  for  the 
simultaneous  determination  of  sulphurous  acid,  thio- 
sulphate,  and  polythionate  (this  J.,  1911,  357)  is  liable  to 
give  inaccurate  results  when  the  proportion  of  free  sul- 
phurous acid  is  not  very  small,  on  account  of  losses  during 
heating.  The  following  process,  based  on  the  fact  that 
manganese  sulphide  reacts  with  sulphur  dioxide  rapidly 
and  completely,  in  the  cold,  in  accordance  with  the 
equation,  3S02-f2MnS  =  2MnS203  +  S,  is  of  more  general 
application.  In  one  portion  of  the  solution,  sulphur 
dioxide  and  thiosulphate  arc  determined  by  successive 
titration  with  iodine  and  sodium  hydroxide  (loc.  cit.),  and 
another  portion  is  treated  for  half-an-hour^  in  the  cold, 
with  an  excess  of  precipitated  manganese  sulphide,  being 
repeatedly  shaken  ;  the  mixture  is  then  made  up  to 
a  definite  volume,  filtered  through  a  dry  filter,  and  a 
mow tn rr d  volumr  mixed  with  an  excess  of  mercuric  chloride 
solution,  boiled,  ammonium  chloride  added,  and  the 
resulting  acid  titrated  with  sodium  hydroxide  and  methyl 
orange  (see  Z.  angew.  Chem.,  1912,  25,  1101);  the  pro- 
portion of  free  acid  corresponding  to  the  polythionate 
preaenl  (this  J.,  toe.  fit.)  is  found  by  subtracting  from  the 
total  quantity,  tin-  amount!  due  to  the  sulphur  dioxide 
and  thioniilphate,  allowance  being  made  for  the  fact  that 
the  a<  id  produced  by  the  action  of  mercuric  chloride  on 
manganese  thiosulphate  is  only  one-third  in  quantity  of 
that  formed  by  the  direct  oxidation  of  the  corresponding 
i  mount  of  sulphurous  acid  by  iodine.  The  manganese 
sulphide  i-  prepared  by  warming  600  c.c  of  a  solution  of 
mang  -ulphate  (containing   about   I   grm.-mol.)  to 

about  00  (',.,  treating  with  hydrogen  sulphide,  and  when 
no  further  change  i-  obsei1 fed,  Hiding  8  few  drops  of 
potas-ium  hydroxide  solution  and  continuing  the  treat- 
ment with  hydrogen  sulphide  for  a  few  minutes;  the 
mixture  u  filtered  and  the  solution  (which  should  remain 

Dg   in    hydrogen   sulphide)  treated,  at 

about  W  *'.,  with  a  rigorous  current  of  hydrogen  sulphide, 

whilst   a   concentrated   solution   containing   r,(;  grow,   of 

II  hydroxide  is  introduced  drop  by  drop.      A  red 

-  5  pel  cent,  of  the  mangar 

present,  as  sulphide,  is  thus  obtained,  and  the  mixture  is 

'lief.  J0°        on  the  water-bath  and  stirred  until 

hydr  Iphide  can  no  longer  l»e  detected  (the  clear 

tion    ihould    not    read    with    iodine    solution),    after 

whifh  the  volume  i-  made  up  to   |   litre  with  boiled  water. 


Such  a  mixture,  containing  a  small  proportion  of  man- 
ganous  sulphate,   may   be   kept  unchanged   for   months. 

— F.  Sodn. 


Molybdenum  and  tungsten   carbides  ;    Simple  preparation 

of .     S.  Hilpert  and  M.  Orn  stein.      Ber.,   1913,  46. 

1009—1075. 

Carbides  of  molybdenum  and  tungsten  can  be  obtained 
by  heating  the  finely  powdered  metals  (or  their  trioxides) 
in  a  current  of  carbon  monoxide  or  of  a  mixture  of  methane 
and  hydrogen  (1:1  by  vol.).  By  the  action  of  carbon 
monoxide  on  molybdenum  at  000°  and  1000°  C,  Mo2C  is 
obtained  ;  at  800°  C,  products  of  composition  ranging 
from  MoC  to  Mo2C3  are  obtained.  Tungsten  yields 
W3C4  by  the  action  of  carbon  monoxide  at  1000°  0.  and 
WC  by  the  action  of  methane  and  hydrogen  at  800°  ('. 

—A.  S. 


Calcium  boride.     E.   Wedekind.     Ber.,   1913,  46,   1885— 

1889. 

Calcium  boride  is  readily  obtained  by  heating  calcium 
metaborate  with  calcium  in  an  iron  vessel  from  which  the 
air  has  been  pumped  out.  The  product  is  treated  with 
dilute  acetic  acid  and  then  with  dilute  hydrochloric  acid, 
leaving  a  brown  residue  of  calcium  boride,  free  from  carbon 
and  containing  only  a  little  iron  and  silicon  as  impurities. 
The  sp.  gr.  of  the  boride  is  2-11  at  18°  C.  It  is  a  good 
conductor  of  electricity  and  can  be  sintered  electrically 
to  an  extremely  hard  mass.  It  is  not  decomposed  by 
water,  but  is  attacked  by  nitric  acid  and  by  fused  alkalis. 
A  mixture  of  calcium  and  barium  borides  may  be  obtained 
by  reducing  barium  borate  with  calcium  in  the  same  wav. 

— W.  H.  P. 

Azides  ;    Sensitiveness  to  light  of  silver,  mercurous,  lead, 

and   cuprous ,  and    basic    lead   and    cupric    azides. 

L.  Wohler  and  W.  Krupko.     Ber.,  1913,  46,  2045—2057. 

Silver,  mercurous,  lead  and  cuprous  azides  are  decom- 
posed by  the  action  of  light,  and  in  all  cases  nitrogen  is 
evolved  and  the  presence  of  the  metal,  partly  at  least  in  the 
colloidal  condition,  can  be  detected  in  the  coloured  decom- 
position product.  Determinations  of  the  sensitiveness  to 
shock  and  to  rise  of  temperature  of  the  products,  after 
exposure,  in  conjunction  with  their  other  properties,  show 
that  they  do  not  consist  of  sub-azides  but  of  mixtures  of 
the  unaltered  normal  azide  and  finely-divided  metal  of 
a  colloidal  nature.  These  results  may  be  held  to  confirm 
the  view  that  the  latent  photographic  image  is  not  a  sub- 
halide  but  an  adsorption  compound  of  colloidal  silver  and 
unaltered  silver  halide.  The  cuprous  azide  was  prepared, 
for  the  first  time,  by  adding  a  concentrated  solution  of 
potassium  sulphite  to  excess  of  a  concentrated  solution  of 
copper  sulphate,  just  dissolving  the  copper  sulphite  by 
addition  of  acetic  acid,  and  then  adding  sodium  azide 
solution,  drop  by  drop,  with  agitation.  The  precipitated 
cuprous  azide  was  washed  with  alcohol  and  ether  and 
dried  in  an  exsiccator.  The  preparation  and  properties 
of  basic  lead  and  cupric  azides  are  also  described. — A.  S. 


Patents.. 
Sulphuric    acid ;     Process  for    the    manufacture    of  ■ 


A.   Burkhardt.     Fr.  Pat.  452,082,  Dec.  24,  1912. 

Sulphurous  gases  are  saturated  with  aqueous  vapour 
before  being  brought  into  contact  with  nitrous  vitriol. 
The  process  is  earned  out  in  a  tower,  which  the  hot  gases 
from  the  burners  enter  at  the  bottom,  passing  through 
a  reset VOfa  of  dilute  sulphuric  acid,  up  the  sides  of  the 
tower  OVBI  a  series  of  superimposed  cup-like  trays,  also 
containing  sulphuric  aciu,  the  gases  in  their  passage 
concentrating  the  acid  and  being  cooled  at  the  same  time. 
The  gases,  saturated  with  aqueous  vapour,  then  pass  over 
a  scries  of  trays,  containing  nitrous  vitriol,  and  the 
sulphuric  acid,  which  is  formed,  overflows  into  a  distributor, 
which  Supplies  acid  to  the  first -merit  ioned  system  of 
trays,   the    residual   gases    passing   up   into  a   Gay-Lussac 

tower  or  similar  appliance,     0.  R. 
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Nitric  acid  (comprising  refrigeration,  condensation,  trans- 
port, and  other  operations)  ;   Process  for  the  treatment  of 

[use  of  aluminium  for] .     Norsk   Hvdro-Elektrisk 

Kvaelstofaktieselskab.     Fr.  Pat.  451,812,'Dec.  12,  1912. 
Under  Int.  Conv.,  Dec.  21,  1911. 

Aluminium  is  unattacked  by  liquors  containing  not  less 
than  65  per  cent,  of  nitric  acid  and  not  more  than  5  per 
cent,  of  nitrogen  peroxide,  and  its  use  for  apparatus 
dealing  with  such  liquids  is  claimed. — C.  R. 

CarbonUride  ;    Process  for  the  production  of  a  composition 

of  matter  believed  to  be  a .     S.  Peacock,  Philadelphia, 

U.S.A.     Eng.  Pat.  11,390,  May  13,  1912. 

To  produce  a  substance  believed  to  be  a  carbon itride, 
Ca3CsN6,  lime  and  carbon  are  heated  in  a  current  of 
nitrogen  to  about  1500°  C.  in  an  electric  furnac<s  the 
partial  pressures  of  the  gaseous  products  being  maintained 
below  atmospheric  pressure,  preferably  below  350  mm.  of 
mercury.  The  carbon,  in  the  form  of  finely  divided  coke 
or  charcoal,  should  be  from  25  to  30  per  cent,  in  excess 
of  the  amount  required  by  the  equation  :  3CaO  +  6C  +  3N.,= 
f'aaC3N6  +  3CO.— G.  R. 

Potash  alum  ;   Process  of  making .     E.  Hart,  Easton, 

Pa.     U.S,  Pat.  1,062,278,  May  20,  1913. 

Felspar  is  heated  with  sodium  sulphate  and  carbon,  and 
the  product  is  treated  with  sulphuric  acid. — O.  R. 


Ammonium     compounds  ;      Prod\iction     of  - 


:       C.       P. 

Stein metz,  Schenectady,  N.Y.,  Assignor  to  General 
Electric  Co.,  New  York.  U.S.  Pat.  1,062,805,  Mav  27. 
1913. 

Air  and  aqueous  vapour  are  passed  through  an  electric 
arc  and  the  products  of  the  reaction  are  withdrawn  into 
a  space  maintained  below  their  temperature  of  dissocia- 
tion.—0.  R. 

Ammonium  sulphate  Process  for  removing  the  scum 
produced  from  impurities  in  the  acid  in  the  manufacture 
of .     H.  Koppers.     Ger.  Pat.  260,317,  Feb.  24, 1912. 

The  saturator,  a,  (see  Fig.)  is  provided  with  an  overflow 
leading  to  a  U-shaped  tube,  b,  disposed  in  a  chamber,  c, 
which  is  connected  by  a  pipe.  d.  with  the  saturator,  below 


the  level  of  the  liquid.  The  gas  pressure  in  a  produces 
a  difference  of  level  of  the  liquids  in  a  and  c.  One  limb  of 
the  U-tube  opens  above  the  level  of  liquid  in  c,  and 
compressed  air  is  forced  in  at  the  lower  end  of  this  limb, 
through  the  nozzle,  e,  so  as  to  cause  the  liquid  and 
supernatant  scum  to  overflow  from  the  upper  end.  The 
scum  flows  into  the  pocket,  /,  whence  it  is  discharged, 
whilst  the  liquid  returns  to  the  saturator  through  the 
pipe,  d.—- A.  S. 


Silicon  and  by-products  ;    Process  of  producing  elementary 

.     F.     Machalske,     Assignor    to    C.    Offenhauser, 

Philadelphia,  Pa.     U.S.  Pat.  1,062,982,  May  27,  1913. 

Silicious  compounds  are  decomposed  by  electro-thermic 
fusion  and  the  fused  mass  is  subjected  to  centrifugal 
action,  the  voltage  of  the  current  being  simultaneously 
slightly  reduced.  The  silicon  is  separated  from  the 
molten  metallic  oxides  by  virtue  of  differences  in  specific 
gravity. — O.  R. 


Copper   acetate  ;     Process   of  manufacturing .     J.    B. 

Morel.     Fr.  Pat.  452,571,  March  8,  1912. 


Hydrated  oxide  of  copper  obtained  by  electrolytic  action 
on  metallic  copper,  is  treated  with  acetic  acid  at  the 
ordinary  temperature. — O.  R. 

Chlorates  and  perchlorates  ;    Electrolytic  process  of  manu- 
facturing      .     G.     Coutagne.     Fr.     Pat.     452,694, 

March  14,  1912. 

In  the  manufacture  of  chlorates  or  perchlorates  by  the 
electrolysis  of  solutions  of  chlorides  or  chlorates  without 
diaphragms,  the  addition  of  small  quantities  of  chromates 
or  bichromates  gives  greatly  increased  yields.  To 
compensate  the  loss  of  chlorine,  which  takes  place  hi  the 
course  of  electrolysis,  a  slight  excess  of  chlorine,  prepared 
independently  by  the  electrolysis  of  a  chloride  with 
a  diaphragm,  is  continuously  introduced  into  the  solution, 
preferably  by  circulating  the  electrolyte  through  the  two 
cells,  in  one  of  which  chlorates  and  perchlorates  are  pro- 
duced without  a  diaphragm,  and  in  the  other  chlorine 
only  to  the  extent  which  is  required. — 0.  R. 

Oxygen  and  nitrogen  from  air  ;    Process  for  the  separation 

of .     H.    Barschall.     Ger.    Pat.    259,877,    Nov.    9, 

1911. 

Two  superposed  rectifying  columns  are  used,  oxygen  being 
led  off  from  the  lower  end  of  the  lower  one  and  nitrogen 
from  the  upper  end  of  the  upper  one.  Cooled  and  com- 
pressed air  is  led  in  through  a  coil  disposed  below  the  lower 
column  and  then  passes  upwards  through  an  external 
pipe  to  an  expansion  valve,  the  liquid  air  produced  being 
sprayed  on  to  a  distributing  plate  at  the  top  of  the  lower 
column,  down  which  a  portion  flows,  whilst  another  portion 
flows  through  a  pipe  to  a  cooling  coil  disposed  in  the 
upper  part  of  the  upper  column  and  connected  with  a 
vacuum  pump.  The  evaporation  of  the  liquid  air  under 
diminished  pressure,  produces  under  suitable  conditions, 
cooling  to  the  boiling  point  of  nitrogen. — A.  S. 

Formaldehyde  compounds  containing  sulphur  and  alkali ; 

Process    for     preparing .     G.     Lewit.     Ger.     Pat. 

260,011,    March    31,     1912.     Addition    to    Ger.     Pat. 

251,935  (see  Fr.  Pat.  434,914  :  ihis  J.,  1912.  282). 
The  process  described  in  the  principal  patent   may   be 
carried    out    more    economically    by    allowing    an    alkali 
sulphide  to   react   with   a   formaldehyde-alkali   bisulphite 
compound. — T.  F.  B. 

Magnesium  chloride  present  in  potash  salts  ;    Process  for 

removing    the .     E.     Kriiger    geb.     Rowing.     Ger. 

Pat.  260.141,  Aug.  7,  1912. 
Three  continuous  counter-current  apparatus  are  used. 
In  the  first  the  potash  salt  is  treated  with  cold  or  warm 
alcohol  (methyl,  ethyl,  propyl,  butyl,  or  amyl  alcohol 
or  homologues)  in  order  to  dissolve  out  the  magnesium 
chloride.  In  the  second  the  residue  from  the  tii-t  i- 
freed  from  adhering  alcohol  by  treatment  with  a  solution 
of  magnesium  chloride  of  such  concentration  that  it  does 
not  dissolve  potassium  or  sodium  chloride  or  kics.rite. 
yet  contains  so  much  water  that  the  whole  of  the  alcohol 
can  be  recovered  by  distillation  without  the  formation  of 
magnesium  chloride  containing  alcohol  of  crystallisation. 
In  "the  third  apparatus  the  residue  from  the  Becond  is 
treated  with  a  suitable  liquor  for  the  extinction  of  the 
potassium  chloride. — A.  S. 


700 


Cl.  VIII—  GLASS;  CERAMICS.     Cl.  X.— METALS  ;  METALLURGY,  &c.       [July  15,  1913. 


Ammonia   from    sulphocyanide    compounds  ;     Process  for 

producing and  for  the  purification   of    compound* 

containing  sulpkoetfanide  co-it]  ounds.  K.  Burkheiser, 
Hamburg,  Germany.  Bng.  Put.  15.742,  July  5,  1912. 
Under  Int.  ConY.,  Sept.   12,  L911. 

Fr.  Pit.  445,666  of  1911  :   this  J..  1913.  23.— T.  F.  B. 

Potash  rtcortrt/  processes.  J.  M.  Neil,  New  York.  Eng. 
Put.  22,557,  Dot.  3,  1912.  Under  Int.  Conv.,  Oct.  17, 
1911. 

>^  l'  s.  p;»t.  1.034. 2S1  of  1912;  this  J..  1912, 816.—  T.F.B. 

X  it  rites  ;    Proces-i  for  the.  dehalogenisation  of  halogen  if  erovs 

.     CL     Uebel,     Heidelberg,     and     E.      Wikander, 

Nienburg     on    Saale.    Germany.     Eng.     Pat.     28,844, 
14.  Ittft     Under  Im.  Con  v.,  Dee.  15,  1911. 

Sn  Fr.  Pat.  451.069  of  1912  ;  this  J.,  1913,  602.— T.  F.  B. 

Sulpkidt    of  zinc;     Manufacture    of .     J.    Koetschet 

and  J.  CL  A.  Meyer,  Lyons.  France.     U.S.  Pat.  1,063,356, 
June  3.  1913. 

See  Fr.  Pat.  396.541  of  1908  ;  this  J.,  1909,  600.— T.  F.  B. 


Hydrogen    peroxide;    Art   of  making .     A.     Pietzsch 

.md  <;.  Adolph,  Munich.  Germany.     U.S.  Pat.  1,063,383, 
June  3,  1913. 

See  Eng.  Pat.  23.600  of  1910  ;  this  J.,  1911,620.— T.  F.  B. 


IX.— BUILDING   MATERIALS. 


Patents. 

Concrete   and   the   like;     Apparatus  for  testing 


R. 


Farbcr,  Assignor  to  Buchheim  und  Heister,  Frankfort- 
on-the-Maine,  Germany.  U.S.  Pat.  1,061,996,  May  20, 
1913. 

A  lever  is  adapted  to  engage  with  and  bend  a  test-piece 
of  concrete,  held  in  position  by  two  members  having  hooked 
ends,  and  a  scale  beam  is  so  fixed  on  the  lever  that  the 
latter  is  actuated  by  the  weight  of  the  beam.  Means  are 
provided  for  progressively  loading  one  arm  of  the  scale 
beam  and  for  maintaining  the  latter  in  equilibrium  during 
the  process  of  loading,  which  is  recorded  by  an  indicator  ; 
a  locking  device  is  connected  with  the  scale  beam  for 
locking  the  indicator  when  the  fracture  of  the  test-piece 
takes  place. — 0.  R. 


Wood;    Apparatus  for  treating 


-.     F.  A.  Palcn,  New 
York.     U.S.  Pat.   1,062,184,  May  20,  1913. 

A  closed,  cylindrical  container  consists  of  two  con- 
centric shells  ;  the  interior  of  the  container  and  the  space 
between  the  shells  both  communicate  by  means  of  valve- 
controlled  connections  with  an  exhausting  apparatus, 
and  the  space  between  the  shells  also  communicates  by 
means  of  valve-controlled  connections  with  a  refrigerating 
apparatus. — 0.  R. 


VIII.- GLASS;    CERAMICS. 

Organic     matter     in     clay;      Determination     of .     P. 

Ehrenberg,    ('.    Diebel,   and    H.    Yeekenstedt.    Z.    anal, 
(hem..   1913.  52.  408—418. 

A  comparison  of  the  results  obtained  by  combustion 
with  those  given  by  oxidation  with  chromic  acid  and  with 
alkaline  permanganate  have  Bhown  that  the  combustion 
m-thod  alone  is  reliable.  A  maximum  of  0-67  per  cent, 
of  organic  matter,  reckoned  as  humus  (C'X  1-7241), 
obtained  in  a  series  of  determinations  on  a  variety 
of   clays. — F.  Sodn. 

[Majolica    and  faience    glazes.]     Ceramic    school;     Report 

from    th>     laboratory    of   the    Royal    Bunzlau .      11. 

A.    Berge.     Spreehsaal,   1913,  46.  383—385.     (See  also 
thk  J..   1913,  289.) 

The  lead  and  tin  constituents  of  a  number  of  majolica 
and  faience  of  the  usual  fcypea  were  introduced 

in  the  form  of  M  lead-ashes,"  without  detrimental  effect 
on  th-  colour-  produced  by  rarioui  customary  stains. 

— H.  H.  S. 


Patents. 

mir   bodies  for  indicating  temperature   in  furnaces; 
l'T of  treatment  of fut-Me .     E.  Cramer,  Berlin' 

D.8    Pit.  1.063,0 1 2,  May  27,  1913. 

■     POM    M    eOTCfed    with    a    protective,    metallic 
pied    to   fuse   at   a   temperature   lower  than 
•li     melting  point  of  tho  cone. — ().  R. 

'/'/'/«*,    en/irruls,    glazings,    ceramic    colours,    and   the.    like  ; 

Mauufnetuwt  of  Jutted .     EL  Kretzer,  Walleraheim, 

■i. my.      Bug.   Pat.   12.749,  May  30,   1912. 
Sr.r.Fr.  Pat.  444,440  of  1912  ;  this  J.,  1912,  1129.— T.  F.  B. 

mi*    refractory  material;    Manufacture  of  article*  0f 
0  rin,  Frankfort,  Germany.     Bng.Put. 

It. 235,  June    H.    1912.      Addition   to    Eni?.    Pat.   2626 

I.  nil. 
\M  it  ion  of  June  22,  1912.  to  Fr.  Pat.  126.072  of  191 1  • 

this  J.,    \U\2.    I  I  HI)         I     »      B 


Wood  ;    Process   of  preserving from   decay   and  -fire. 

H.  J.  Livingston.  Baltimore,  Md.     U.S.  Pat,  1,062,286. 
May  20,  1913. 

Wood  is  impregnated  with  common  salt,  then  coated  with 
an  inflammable  material,  which  is  ignited  until  partial 
combustion  of  the  surface  of  the  wood  has  taken  place, 
and  finally  treated  with  a  mixture  of  waste  lime,  fine 
ashes,  and  coal  tar. — 0.  R. 


Wood  ;     Methods   of  preserving   and  fireproofing and 

composition*  of  matter  or  solutions  therefor.  A.  P.  Jones, 
London.  FromGrubenholz-ImpragnierungGcs.  m.  b.  H., 
Berlin.     Eng.  Pats.  17,042  and  17,058,  July  22,  1912. 

See  Ger.  Pats.  247,694  and  248,065  of  1911  ;  this  J.,  1912, 
985.— T.  F.  B. 


Viscous,  stringy,  adhesive  substance  [for  use  in  the  asphalt 

industry]  ;    Process  for  making  a .     J.  Copper  and 

0.      Gcigcr,      Oberturkhcim,     German)'.      U.S.      Pat. 
1,063,870,  June  3,   1913. 

See  Fr.  Pat.  434,065  of  191 1  ;  this  J.,  1912,  232.— T.  F.  B. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Semi-steel.     M.      Riddell.      Brit.      Foundrymcn's     Assoc, 
June,    1913,   1  — 18.     [Advance  proof.] 

The  "  hard  spots  "  not  uncommon  in  semi  steel  (prepared 
by  melting  steel  scrap  with  east  iron  in  a  cupola)  are  con- 
sidered to  Ix-  due  to  imperfect  mixing  of  the   mass  after 
melting.     The  addition  of  fcrrosilicon  to  the  molten  metal 
is  recommended  as  serving  the  double  function  of  regulat 
ing  the  carbon   content  and   preventing   blow-holes.     As 
n  in  i -steel  castings  shrink  more,  and,  owing  to  the  reduction 
of  phosphorus,  set  more  quickly  than  cast  iron,  the  heads 
and   risers,  and  gates  and  runners,  must  be  increased  in 
i/<  .      The    difficulties    of    making   satisfactory    semi-steel 
are  mainly  overcome  by  running  the  metal  hot  from  the 
'upola,     and     thoroughly     mixing.     Semi-steel     castings 
have  a  close-grained  structure,  the  graphite  existing  in  small 
curly  flaket|  •'l'"'  •'"'  pearlHe  in  the  sorbitic  form. — T.  St. 
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Mild  steel ;    Influence  of  heat  treatment  on  the  properties 

of  cold  worked .     P.   Goerens.     Ferrum,   1913,  10, 

226—233,  260—270. 

The  results  of  a  large  number  of  experiments  on  the  effects 
of  heat  treatment  on  the  mechanical  properties,  specific 
gravity,  the  electrical,  mechanical,  and  thermoelectrical 
properties,  solubility  in  dilute  sulphuric  acid,  potential  of 
solution,  and  structure  of  cold  worked  mild  steel,  are 
tabulated  and  graphically  illustrated.  It  is  concluded 
that  (1)  By  annealing  mechanically  hardened  steel  the 
original  properties  may  be  reproduced.  (2)  The  properties 
produced  by  cold  working  are  not  altered  if  the  reheating 
temperature  does  not  exceed  520°  C,  but  the  original 
condition  may  be  restored  by  heating  for  a  few  minutes 
to  above  520°  C.  (3)  The  influence  of  time  is  usually  so 
small  that  in  order  to  obtain  the  annealing  effect  a  short 
heating  at  a  high  temperature  cannot  be  replaced  by  long 
heating  at  a  low  temperature. — A.  H.  C. 

Nickel-chrome  steels ;    Transformation-points  and  structure 

of  .     L.     Guillet.     Comptes     rend.,      1913,     156, 

1774—1776. 

The  transformation-temperatures  of  a  number  of  steels 
with  varying  proportions  of  carbon,  nickel  and  chromium, 
are  tabulated.  The  characters  of  these  quaternary  alloys 
cannot  be  calculated  from  those  of  ternary  nickel  and 
chromium  steels.  The  tendency  to  assume  a  eutectoid 
structure  increases  with  the  nickel  percentage  added  to 
a  paarlitic  chromium  steel.  The  effect  of  the  addition  of 
chromium  to  a  nickel  steel  depends  on  the  content  of 
chromium  and  nickel :  whilst  0-6  per  cent.  Or  produces 
no  change  in  the  transformation-points  of  steels  with 
008  to  0-25  per  cent.  C  and  2-5  to  3-4  Ni,  1-2  per  cent. 
Cr  produces  very  marked  effects  in  steels  with  4  to  6-25 
per  cent.  Ni,  greatly  augmenting  the  hysteresis. — J.  T.  D. 


Rusting   of  iron ;    A    new   chemical   cause   of  - 


-.     W. 
Vaubel.     Chem.-Zeit.,    1913,   37,   693—694. 

Ammonium  nitrate  attacks  iron  energetically,  ferrous  and 
ferric  hydroxides  being  formed.  The  author  has  not 
observed  the  intermediate  formation  of  nitrite  (see  this  J., 
1913,  655).  A  part  of  the  iron  dissolves  as  a  complex  ion 
which  cannot  be  detected  by  the  ordinary  reagents. 
Alkalinity  hinders  the  reaction.  These  facts  explain  the 
variations  in  the  amounts  of  iron,  ammonia,  nitrous  acid 
and  nitric  acid  found  in  water  which  has  been  standing 
for  different  lengths  of  time  in  iron  pipes.  Calcium 
carbonate  in  water  may  have  a  restraining  influence  on 
the  action  of  nitric  acid  or  ammonium  nitrate.  A  source 
of  ammonium  nitrate  Is  nitrous  acid  observed  by  Bonnema 
(Chem.-Zeit.,  1903,  148  and  825)  to  be  formed  by  the 
action  of  air  on  ferrous  and  ferric  hydroxides,  now  con- 
firmed bv  the  author.  (See  also  Valentin's  Pract.  Chem., 
10th  edit.,  Iron,  pp.  156— 166.)— J.  B. 

Copper  in  steel — the  influence  on  corrosion.     D.  M.  Buck. 
J.  Ind.  Eng.  Chem.,  1913,  5,  447-^52. 

Starting  with  three  different  kinds  of  steel,  viz.,  a  basic 
opsn-hearth  steel  (C0-10,  Mn  0-34,  S  0-034,  P  0-019  per 
c<;nt.),  a  de-phosphorised  basic  open -hearth  steel  (C  0-13, 
Mn  0-45,  S  0-036,  P  0-042  per  cent.),  and  a  Bessemer  steel 
(C  0-08,  Mn  0-46,  S  0-070,  P  0-096  per  cent.),  a  small 
quantity  of  copper  was  added  to  a  portion  of  each  heat  on 
pouring.  The  resulting  ingots,  with  and  without  copper, 
were  then  subjected  to  exactly  the  same  treatment, 
small  pieces  of  sheet  metal  being  prepared  for  the 
laboratory  test  and  larger  pieces  for  the  atmospheric 
corrosion  tests.  For  these  latter  the  corrugated  test-sheets 
were  placed  on  the  sloping  roofs  of  skeleton  buildings, 
open  on  all  sides,  erected  in  three  different  localities,  (1) 
where  the  air  was  contaminated  with  fumes  from  coke 
ovens,  (2)  where  the  air  carried  sodium  chloride,  and  (3) 
whore  the  air  was  pure.  The  results  are  described  in 
detail  and  tabulated.  They  show  that  the  addition  of 
about  0-2  per  cent.  Cu  materially  increases  the  resistance 
to  corrosion  of  steel.  It  is  noted  that  a  dark  brown, 
closely  adhering  coating  formed  on  the  steel  containing 
copper,  quite  different  from  the  bright  red.  loosely  adherent 
rust  on  ordinary  steeli — A.  Si 


Gold  extraction  ;   Volatilisation  process  for .     B.Howe. 

J.   Chamber  of  Mines,  W.   Australia.     Mining  World, 
Chicago,  May  31,  1913. 

The  dry  crushed  ore  is  roasted  with  a  small  quantity  of 
sodium  chloride  and  the  fumes  condensed  by  a  water 
spray.  The  gold  chloride  in  solution  is  immediately 
precipitated  by  the  sulphur  dioxide  in  the  gases  and  is 
recovered  by  filtering,  drying,  and  melting.  The  process 
is  particularly  adapted  to  the  treatment  of  sulphide, 
telluride  and  antimonial  ores  and  in  some  cases  it  is 
advisable  to  give  the  ore  a  preliminary  roast  without  salt, 
after  which  the  amount  of  salt  required  is  from  1  to  2  per 
cent,  of  the  weight  of  the  ore.  A  temperature  of  about 
1000°  C.  is  usually  employed.— A.  H.  C. 

Silver  ;    Structural  forms  of .     III.     Silver  separated 

from  its  solid  compounds.      V.     Kohlschiitter   and  E. 
Eydmann.     Annalen,   1913,  398,   1-^8. 

Some  dozen  specimens  of  silver,  differing  very  consider- 
ably in  external  appearance,  were  obtained  by  heating 
such  compounds  as  the  oxide,  carbonate,  oxalate,  nitrite, 
etc.,  or  by  treatment  with  a  gaseous  or  dissolved  reducing 
agent.  The  product  from  the  silver  nitrite,  and  that 
from  the  reduction  of  silver  nitrate  solution  with  sul- 
phurous acid  were  crystalline  and  had  a  metallic  appear- 
ance ;  the  former  owes  its  crystalline  structure  to  the 
secondary  change  resulting  from  its  contact  during 
preparation  with  fused  silver  nitrate.  The  other  products 
are  all  amorphous,  and  vary  considerably  in  coloui  and  in 
size  of  granule.  No  appreciable  differences  in  eneigy  or 
in  specific  gravity  between  the  various  forms  of  silvei 
obtained  were  observed,  but  considerable  differences 
especially  in  the  early  stages  in  the  catalytic  action  on 
hydrogen  peroxide.  Those  forms  obtained  at  low  tem- 
peratures acted  most  powerfully,  and  silver  filings  lee*  t 
powerfully.  The  effect  of  the  more  active  forms  is  much 
diminished  by  heating,  while  that  of  the  others  Is  practic- 
ally unchanged.  The  structure  of  the  granules  differs 
greatly  in  the  different  specimens,  i.e.,  some  are  much 
more  porous  than  others.  When  colloidal  silver  which  has 
been  prepared  at  a  low  temperature  «^1 00°  C. )  is  heated  to 
350°  C.  a  considerable  diminution  hi  volume  takes  place, 
although  the  silver  does  not  become  definitely  crystalline. 
The  course  of  this  agglutinating  is  characteristic  of  the 
source  of  the  metal.  The  powders  obtained  in  the  wet  way 
begin  to  contract  at  about  200°  C.  while  tho^e  obtained  by 
reducing  silver  oxide  with  hydrogen  and  carbon  monoxide 
require  at  least  300°  C.  before  any  effect  is  observed.  The 
structural  differences  are  attributed  to  the  special  charac- 
teristics of  the  reaction,  to  the  medium  in  which  the  silver  is 
formed,  and  to  the  velocity  of  its  formation,  the  products 
being  regarded  as  disperse  systems  of  different  degrees  of 
dispersion,  subject  in  their  formation  to  influences  similar  to 
those  which  the  authors  have  studied  in  the  formation  of 
other  structural  modifications  of  silver.  (See  this  J.,  1912, 
188,  389,  645  and  777.)— W.  H.  P. 

Copper   ore  ;     Semi-pyritic    smelting   of in     Mexico. 

R.  S.  Pratt.     Eng.  and  Min.  J.,  1913,  95,  1 191—1192. 

A  complex  ore  consisting  mostly  of  pyrite  and  pyrrhotite 
with  intermingled  chalcopvrito,  tctrahedrite.  and  enargite 
and  containing  Cu  10.  Fe  *25,  S  30  to  35,  SiO.,14,  AL034, 
Zn  1-5,  As  4,  and  Sb  0-5  per  cent.,  with  Au  0-25,  and 
Ag  3-5  oz.  perton,  when  smelted  in  a  48  in.  -din  in..  8-tuyere 
circular  furnace  using  15  per  cent,  of  coke,  yielded  a  matte 
containing  Cu  25  pei  cent.  Semi-pyritic  Bmelting  wax 
then  employed,  the  charge  burden  was  lowered  and  using 
10  per  cent,  of  coke  the  furnace  became  too  hot  and  it  vat 
necessary  to  leduce  the  coke  to  4  per  pent.,  when  ■  matte 
containing  Cu  35  per  cent,   was  obtained. — A.  H.  (  . 

Copper-aluminium  alloys  with  84  to  90  per  tea*  »f  ,;,/,/„,: 
H.  Hanemann  and  P.  Merica.  Int.  Zeits.  Metallog.. 
1913,  4,  209—227. 
When  these  alloys  are  slowly  cooled,  the  a  and  y-  con- 
stituents crystallise  in  large  plate--,  and  the  eutectoid  of 
a  and  7  is  lamellar,  (in  oboftns  in  air.  >  crystallise!  m 
Star-shaped   forms,   and   a   and   the  eutectoid    in    Media 
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When  alloys  containing  84  to  86-5  percent.  Cu  are  quenched, 
only  ■)  can  crystallise.  The  groundmass  is  unresolved  jj. 
On  quenching  alloys  with  86-5  to  88  per  cent.  Cu,  7  first 
crystallises  ami  then  needles  of  a.  With  alloys  containing 
more  than  88  per  cent.  I'u,  needles  are  obtained  which 
can  be  considered  either  as  proving  the  segregation  of 
a  and  7,  or  a  degree  of  dissociation  preceding  such  a 
separation  (solid  solution  of  a  and  7).  A  close  analogy 
i>  observed  between  the  structure  of  these  Cu-Al  alloys 
and  the  structure  of  steels,  wherein  the  a-constituent 
corresponds  to  ferrite,  the  ^-constituent  to  eementite, 
the  i -constituent  to  ]>earlite,  and  unresolved  ji  to 
MHteaite. — T.  St. 


Aluminium     bronzes ;      The     ^-constituent     of  .     A. 

Portevin.     Int.   Zeits.   Metallog..    1913.  4,  257—260. 

Thk  ^constituent  contained  in  unquenched  Cu-rich  Cu-Al 
alloys  is  a  eutectoid  of  a  +  L  It  can  occur  in  two  different 
forms: — (1),  as  a  cellular  or  spongelike  network,  and 
(2).  in  a  much  finer  lamellar  form,  analogous  to  pearhte 
in  steel  Both  forms  can  coexist  in  neighbouring  zones 
in  the  same  alloy,  in  which  case  the  cellular  form  pre- 
dominates in  those  parts  which  touch  the  pro-eutectoid 
a-segregate.  The  lamellar  eutectoid  is  to  be  seen  only 
in  slowly  cooled  alloys  under  high  magnification,  while 
the  net  like  eutectoid  can  be  seen  in  similar  alloys  under 
lower  magnification. — T.  St. 


H.     E.     Wood. 


AhtDiinium  ;     Alloying    of - 


-.  C.  H.  Ivinson.  Brit. 
Foundrymen*s  Assoc.,  June  21,  1913,  1 — 6.  [Advance 
proof.] 

It  is  stated  to  be  important  that  Al-alloys  should  be  melted 
without  the  u-e  of  fluxes,  because  these  by  wetting  the 
sides  of  the  crucible  facilitate  the  taking  up  of  silicon 
which  in  course  of  time  renders  the  alloy  liable  to  dis- 
integrate. Since  aluminium  also  readily  absorbs  sulphur 
at  a  red  heat  the  alloys  should  always  be  melted  in  crucibles 
haTing  well-fitting  lids  to  protect  them  from  the  furnace 
gases.  Aluminium  when  strongly  heated  aL-o  absorbs 
nitrogen  and  hydrocarbon*  and  the  addition  of  from  2 
to  3  grms.  of  potassium  nitrate  to  every  100  lb.  of  metal 
i-  -tated  to  bo  effective  in  removing  these  gates.  Zinc  phos - 
phide  containing  twenty-five  per  cent.  P  added  to  the 
extent  of  005  per  cent,  was  found  to  be  the  best  fluxing 
and  cleansing  agent  for  all  aluminium  alloys.  The 
properties  of  Al  .Mn.  Al-Ti.  Al-Cr,  Al-Mo,  and  Al-W  alloys 
and  alloys  with  the  rare  metals  and  the  method  of  their 
production  are  described. — A.  H.  C. 


Aluminium  ;      Er/il<>*it,n     of when     granulating,     M. 

Band* tl"t  and  H.  v.  Jiiptner.      Z.  angew.  f'hem.,  1913. 
26.  J63-  865. 

TBS  kilo-,  of  aluminium  melted  in  a  graphite  crucible  were 
granulated  by  pouring  through  a  sieve  into  a  tank  con- 
taining 250  litres  of  water,  when  an  explosion  took  place. 
The  mot  likely  cause*  of  the  explosion  are  discussed, 
and  from  a  calculation  of  the  amount  of  heat  in  the  melted 
aluminium    it    1  ted    that   the   explosion    was   due 

to  the  insufficient  quantity  of  water  employed,  a  portion 
of  whif  h  Mramed  the  spheroidal  condition  and  then  pro- 
duced ■  sodden  outbur-t  of  steam.— A.  H.  C. 


NickeLeotoM  alloys  ;    Specific  rcsi&tamci  and  hardness  of 
.      K.    liner    and    K     Kaneko.      Kerrum,    1913,    10. 

867-  M0. 

A  series  of  fourteen  Hi-Co  alloys  varying  from  0  to  100 
pet  eeni.  Co  were  prepared  and  the  specific  resistance 
and  hardrie--  were  determined,  the  rei  ult-  being  tabulated 
and  graphically  illustrated.  'I  he  ipeeific  re  istance 
increases  to  a  maximum  at  from  15  to  20  per  cent.  Co, 
and  then  -te.iddy  falls  to  that  of  pure  cobalt,  when  it  is 
lightly  lower  than  that  of  pure  nickel,  The  hardne-- 
however  remains  nearly  constant  op  to  TO  pel  cent.  Co 
when  it  suddenly  inrreae-  to  that  of  80  per  cent.  Co, 
thence    remaining   nearlv   eon  tant    up   to    pure   cobalt. 

—A.  H.  C. 


Pitchblende ;      Concentration    of   

Eng.  and  Min.  J.,   1913.  95,   1164. 

Numerous  commercial  tests  have  shown  that  the  usual 
process  of  concentrating  pitchblende  ores  to  remove 
silica  results  in  a  loss  of  upwards  of  50  per  cent,  of  the 
pitchblende.  In  the  following  process  about  90  per  cent, 
of  the  pitchblende  is  recovered,  and  the  concentrate 
will  contain  from  45  to  56  per  cent.  U30„ : — The  ore  is 
crushed  to  20-meshsize,  roasted,  the  iron  oxide  separated 
magnetically,  and  then  the  uranium  oxide  by  a  wet 
or  dry  gravitation  process.  In  the  case  of  carnotite  ores 
the  vanadium  oxide  may  be  removed  by  shaking  the 
crushed  ore  with  water  and  collecting  the  slime  for  further 
concentration.  By  this  means  an  ore  containing  from 
1  to  2  per  cent,  of  uranium  and  vanadium  oxides  will  yield 
a  concentrate  containing  from  75  to  85  per  cent,  of  the 
oxides.  After  removal  of  the  uranium  and  vanadium 
the  ore  can  be  used  in  the  preparation  of  radium. — C.  A.  M. 

Arsenic,    and    cadmium;      Compounds    of .     S.     F. 

Zemczuzny.     Int.  Zeits.  Metallog.,   1913,  *,  228—247. 

Alloys  containing  up  to  72  atoms  per  cent.  As  were  pre- 
pared by  melting  cadmium  under  a  mixture  of  lithium 
and  potassium  chlorides,  and  adding  arsenic  gradually 
in  small  lumps.  The  equilibrium  diagram  of  the  alloys 
shows  two  temperature  maxima,  corresponding  to  Cd3As„ 
(m.pt.  721°  C.)  and  CdAs.,  (m.pt.  621°  C),  and  two 
eutectic  points  at  0-3  per  cent,  (atomic)  As,  and  319°  CL, 
and  at  55-5  per  cent,  (atomic)  As,  and  6)0°  C.  Cd,As2 
is  dimorphous,  its  transformation  point  lying  at  578°  C. 
The  existence  of  Cd3As2  and  CdAs2  is  confirmed  by  the 
mLscroscopical  examination  and  also  by  the  specific 
gravity  and  atomic  volume  curves.  Cd  As,  is  harder 
than  either  arsenic  or  cadmium. — T.  St. 

Patents. 

Drying    machine    [for    small    metal    articles].     0.    Stott, 
Birmingham.     Eng.  Pat.  9765,  Apr.  25,  1912. 

A  semi-cylindrical  trough  mounted  upon  spring  supports 
is  operated  by  an  eccentric  in  such  a  manner  that  it 
receives  a  bodily  movement  from  side  to  side  simultaneously 
with  an  up  and  down  movement,  so  that  the  articles  to  be 
dried  roll  up  and  down  the  sides  of  the  trough  aim  at  the 
same  time  pass  slowly  along  the  trough.  The  trough  may 
be  surrounded  by  a  drying  chamber,  and  the  inclination 
may  be  adjusted  so  as  to  vary  the  time  taken  by  the 
articles  in  passing  through  the  chamber. — H.  H. 

Centrifugal  separation  [of  crushed  ore].  W.  Mauss, 
Johannesburg,  S.  Africa.  Eng.  Pal.  27,113,  Nov.  25, 
1912. 

The  materials  to  be  separated,  for  example,  water  and 
crushed  ore,  are  fed  through  a  hopper,  19,  and  pipes,  18, 


to  two  or  more  drums,  6,  Callicd  by  a  cradle,  5,  the  whole 
being    mounter!    upon  a  shaft,  I,  which  is  rotated  rapidly. 
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In  addition  to  the  bodily  rotation  of  the  drums,  6,  about 
the  axis,  1,  the  drums  are  slowly  rotated  about  their 
own  axes,  7,  by  the  spur  gears,  10, 11,  and  reducing  gear,  3, 
so  that  the  outer  surface  of  each  drum  is  constantly 
changed  and  the  heavier  separated  material  adhering 
thereto  is  carried  round  towards  the  axis,  1,  where  it 
drops  off  and  falls  through  the  open  bottom  of  the  drum. 
The  water  or  lighter  ingredients  collect  at  the  outer  angles 
of  the  drums  and  are  discharged  over  the  lips,  13. — H.  H. 

[Zinc.]  Method  of  stripping  sheets.  J.  McFetridge, 
Vandergrift,  Assignor  to  American  Sheet  and  Tin  Plate 
Co.,  Pittsburgh,  Pa.     U.S.  Pat.  1,063,054,  May  27,  1913. 

Galvanised  material  is  placed  in  a  bath  of  zinc  chloride 
containing  2 — 3  per  cent,  of  free  acid,  and  when  partly 
stripped,  is  transferred  to  a  similar  but  less  acid  bath 
in  which  the  process  is  completed.  When  the  acidity 
of  the  first  bath  becomes  reduced  to  i — 1  per  cent.,  a 
portion  of  the  liquid  is  used  to  replenish  the  second  bath, 
the  remainder  being  re-acidified  to  the  original  degree. 

— W.  E.  F.  P. 

Zinc  and  volatile  metals  ;  Vertical  furnace  for  obtaining . 

A.    Zavelberg.     Ger.    Pat.    259,886,    June    20,    1912. 
Addition  to  Ger.  Pat.  226,257  (this  J.,  1910,  1460). 

The  walls  of  the  furnace  are  provided  with  layers  of  heat- 
insulating  material,  and  the  charge  is  introduced  in 
separate  portions  through  several  inclined  channels 
leading  from  the  central  outlet  pipe  of  the  feed-hopper  ; 
this  central  pipe  may  be  fitted  with  a  partition  to  ensure 
uniform  distribution  of  the  ore. — A.  S. 

Linings,    etc.,    of   metallurgical  furnaces ;     Material  for 

use   in   making   up,    repairing  and  replacing ,  and 

process  of  preparing  the  same.     J.  E.  Baker,  York,  Pa. 
U.S.  Pats.  1,063,102  and  1,063,103,  May  27,  1913, 

Raw  dolomite  is  "  burned  "  in  a  cupola  furnace,  the 
product  being  converted  into  a  granular  mass  by  crushing 
and  subsequently  re-burned  at  a  high  temperature. 

— W.  E.  F.  P. 

Copper-plated  or  copper  articles  ;  Process  for  colouring 


red.     C.  Dittrich.     Ger.  Pat,  260,092,  May  1,  1912. 

The  articles  are  coated  electrolytically  with  lead  or  lead 
peroxide  and  are  then  immersed  in  a  fused  nitrate  or 
nitrite  or  mixtures  of  these  with  other  salts. — A.  S. 

Ores  and  their  mixtures  containing  principally  sulphide*, 
sulphates,  oxides  and  carbonates  of  metals  and  alkaline 
earth    carbonates;      Preparation     of — —by    an     acid 
flotation  process.     Bergbau-A.-G.  Friedrichssegen.     Ger. 
Pat.  260,229,  Sept.  17,  1912. 

Insoluble  metallic  sulphides  are  first  separated  in  the 
known  manner  by  a  flotation  process,  the  bath  being 
acid  and  heated  to  a  temperature  not  above  55°  C,  and 
then  the  acid  concentration  of  the  bath  is  increased  and 
magnesium  chloride  added  thereto.  At  55°  C.  no 
separation  of  hydra  ted  calcium  sulphate  from  the  solution 
takes  place.  On  addition  of  magnesium  chloride,  a 
double  calcium-magnesium  salt  is  formed  which 
crystallises  out  only  on  cooling  to  about  0°  C,  whereas 
zinc  sulphate,  for  example,  can  be  recovered  by  crystallisa- 
tion at  20°— 30°  C—  A.  S. 

Colloidal    metals ;     Production    of by    disintegration 

with    the    aid    of    electric    sparks.     Farbenfabr.    vorm. 
F.  Bayer  und  Co.     Ger.  Pat.  260,470,  July  21,  1912. 

Stable  colloidal  metal  solutions  are  obtained  if  dis- 
integration be  effected  in  a  hydrocarbon  or  other  rubber 
solvent  in  which  a  small  quantity  of  rubber  or  a  rubber- 
like  substance  has  been  dissolved. — A.  S. 

Air  for  use   in   blast  furnaces   and  other   like    furnaces  ; 

Obtainment    of    dry .     G.     W.    Johnson,     London. 

From     ('hem.     Fabr.     Griesheim-Elektron,     Frankfort 
on  Maine,  Germany.     Eng.  Pat.  13,050,  June  3.  1912. 

SK»Pr.  Pat.  444,365  of  1912;  this  J.,  1912,  1134—  T.  F.  B. 


Blast  furnace.     C.  Hicks,  Hellertown,  Pa.,  U.S.A.     Eng. 
Pat.  15,685,  July  4,  1912. 

See  U.S.  Pat.  1,039,282  of  1912,  this  J.,  1912.994.— T.  F.  B. 

Furnaces  ;   Charging  and  cooling  apparatus  for  [annealing] 

.     H.  Hillebrand.  Werdohl,  Germany.     Eng.  Pat. 

13,650,  June    11,    1912.     Under  Int.   Conv.,  June   23, 
1911. 

See  Ger.  Pat.  257,716  of  1911  ;  this  J.,  1913,540.— T.  F.  B. 

Iron  and  steel;  Process  of  extracting — — .  A.  Hiorth, 
Kristiania.  Eng.  Pat.  16.275,  July  11,  1912.  Under 
Int.  Conv.,  Oct,  5.  1911. 

See  Fr.  Pat,  449,212  of  1912  :  this  J.,  1913,  492.— T.  F.  B. 

Armour-plate  ;     Method    of   treating .     S.    S.    Wales, 

Munhall,   Assignor  to  Carnegie  Steel  Co.,   Pittsburgh. 
U.S.  Pat.  1,064,034.  June  10,  1913. 

See  Eng.  Pat,  9380  of  1908  ;  this  J.,  1908,  1068.— T.  F.  B. 


Steel    and    iron    surfaces;     Treatment    of .     W.     S. 

Simpson,  London.     U.S.  Pat.  1.064.671,  June  10,  1913. 

Ske  Eng.Pat.  20,917  of  1911  ;  this  J.,  1913,  146.— T.  F.  B. 


Roasting  ores  and  the  like  ;  Process  of  and  apparatus 
for— — .  E.  Bracq,  Lens,  Fiance.  Eng.  Pat.  20.108, 
Sept.  3.  1912.     Under  Int.  Conv.,  Sept,  22,  1911. 

See  Fr.  Pat.  434,494  of  1911  :  this  J.,  1912,  343.— T.  F.  B. 

Metallic   [iron   or   nickel]  catalysts;     Production   of . 

C.  und  G.  Muller  Speisefettfabrik  Akt.-Grs.,  Berlin. 
Eng.  Pats.  22,092,  Sept.  28,  1912.  and  23.643.  Oct.  16. 
191K     Under  Int.  Conv.,  April  23  and  May  24.  1912. 

See  Fr.  Pat.  450.703  of  1912  ;  this  J.,  1913,  610.—  T.  F.  B. 


Precipitating  and  recovering  material*  [metals]  from  solu- 
tions ;    Process  of .     C.  W.   Merrill.  Berkeley.  Cal. 

U.S.  Pat.  1.063,567,  June  3,  1913. 

See  Eng.  Pat.  7602  of  1911  ;  this  J.,  1912.  591.— T.  F.  B. 

Purification  of  vapours  and  gases,  particularly  blast-furnace 
gas,  in  the  dry  way.     Fr.  Pat.  451,815.     See  I. 


XI.— ELECTRO-CHEMISTRY. 

Patents. 

Electrolysis ;    Process    of   ,    and    apparatus    therefor. 

K.    S.    Guiterman,    New    York.     U.S.    Pat.    1.062.966, 

May  27,  1913. 
The  electrodes  are  arranged  in  pairs  in  a  rectangular 
vessel  having  a  trough-shaped  bottom.  The  slime,  as 
formed,  is  washed  from  the  electrodes  by  means  of  currents 
of  electrolyte,  the  latter  causing  the  slime  to  remain  in 
suspension  beneath  the  electrodes  and  to  accumulate  at 
a  predetermined  point  whence  it  is  continuously  dis- 
charged.— W.  E.  F.  P. 

Galvanic  cell.  A.  Heil,  Frankfort.  Germany,  Assignor  to 
C.  H.  and  S.  Stern,  New  York.  I'.S.  Fat.  1.064.211, 
June  10,   1913. 

See  Eng.  Pat.  10,541  of  1912  ;  this  J,  1913,  610.— T.  F.  B. 

Electrohitic   process   of  manufacturing   chlorates   and   per- 
chlorates.      Fr.    Fat.   4..L'.t;<t4.      .SV,    VII. 


704 


Cl.  XII.— FATS  ;  OILS  ;  WAXES. 


(July  15,  1913. 


XII.— FATS  ;    OILS  ;    WAXES. 

Fat  «/  tht  seeds  of  •"  Oncobti  cchiiuita  "  ;  Occurrence  of 
chtiulvioogric  acid.  E.  Goulding  and  N.  C.  Akers. 
them.   Soc.   Proc.   1913.  29,  197—198. 

Samples  of  the  seeds  ol  the  "  tiorli  "plant  (Oncoba  echinattt. 
Oliver)  have  been  received  at  the  Imperial  Institute  from 
Sierra  Leone,  and  have  been  examined  with  the  following 
results.  The  seeds  eontained  5*8  per  cent,  of  moisture, 
and.  on  extraetion  with  light  petroleum,  yielded  about  47 
percent,  of  a  hard,  opaque,  white  fat  of  a  crystalline  appear- 
ance, and  pmmnnnipijj!  ;v  peculiar,  characteristic  odour.  The 
fat  furnished  ti.efollowing  constants  :  sp.gr.  at  100°/15-5°C. 
0898.  [a]£=  +48-8°  :  acid  value,  4-5  ;  saponification  value, 
192*4  ;  iodine  value.  997  ;  Hchner  value,  965  ;  Reichert- 
Meiss]  value,  nU  ;  unsaponifiable  mattei,  1 '5  per  cent. 
It  had  no  definite  melting  point,  but  gradually  liquefied 
above  35°,  and  was  completely  melted  at  45°  C.  The  fatty 
•aids  obtained  by  hydrolysing  the  fat  had  an  iodine  value 
of  105-1,  fa]}J  =  -(-52-50,  and  consisted  of  a  mixture  of  a 
crystalline  solid  and  a  liquid.  By  pressing  the  mixture 
between  folds  of  filter-paper,  a  large  proportion  of  the 
solid  substance  could  be  separated,  and  on  recrystallisation 
from  warm  alcohol  it  was  obtained  in  thin,  lustrous  plates, 
melting  at  69°  C.  This  acid  gave  an  iodine  value  of  90"5, 
and  [030  =  +60"0C  ;  it  was  identified  as  chaulmoogric  acid. 
Cl7HSl-C0?H  (Power  and  Gornall,  this  J.,  1904,  669),  by 
the  analysis  of  the  silver  salt  and  the  preparation  of  the 
methyl  ester,  which  melted  at  22°  C,  and  had  [a?,j  =  +55-8°. 
The  liquid  portion  of  the  fatty  acids,  although  saturated 
with  chaulmoogric  acid,  gave  an  iodine  value  of  122, 
showing  that  the  liquid  acids  are  highly  unsaturated  :  it 
darkened  rapidly  on  exposure  to  the  air.  The  investigation 
showed  that  the  fatty  acids  consisted  approximately  of 
chaulmoogTic  acid,  87-5  per  cent.,  and  liquid  acids,  125 
per  cent, 

OOt  from  Manihot  ceara  and  Funtumia  elastica,  and 
comparison  of  their  properties  vrith  those  of  linseed  and 
Hevea  oils.  S.  Rideal  and  L.  H.  D.  Acland.  Analyst, 
1913,  38,  259—264. 

Ceara  rubber  seeds  yielded  1575  per  cent,  of  a  light  yellow 
oil  with  a  pleasant  nutty  odour  and  taste.  It  was  a  good 
drying  oil,  and  when  boiled  behaved  like  freshly-extracted 
linseed  oil,  but  did  not  darken  very  much.  With  sulphur 
chloride,  5  grms.  yielded  61 6  grms.  of  a  trarsparent 
itinous  mass,  which  when  heated  became  darker, 
harder,  and  fairly  elastic.  Funtumia  elastica  seeds  yielded 
I'.  1  to  33  jx-r  cent,  of  a  very  dark  oil  with  a  strong  bitter 
1. 1  lour  and  taste.  It  could  be  decolourised  by  treatment 
with  fuller*'  earth  and  animal  charcoal,  and  on  standing 
for  tone  days  gave  a  deposit  of  "  stearine  "  melting  at 
17*  C  It  did  not  dry  veiy  well,  and  yielded  a  "  tacky  " 
film.  When  boiled  it  became  very  viscous  and  when 
heated  with  sulphur  chloride  gave  a  brown  gelatinous 
mass  (66  grms.  from  5  grms.  of  oil).  It  is  suitable  for  the 
manufacture  of  rubber  substitutes.  It  was  dextro- 
rotatory (-j-0"7).  this  property  being  due  to  the  presence 
of  a  bitter  alkaloid  ( 0 ■  1 1  per  cent.).  A  cyanogenetie 
fdneoeide  was  also  present.  Both  of  these  oils  resemble 
Hevea  oil?  in  their  pror>erties,  but,  unlike  that  oil,  do  not 
'ontain  any  appreciable  quantity  of  lipolytic  enzymes. 
The  following  analytical  values  were  obtained: — 


Oocoanut  and  palm-kernel  oil ;  Proportionate  determination 
of  — > —  in  mixtures.  H.  R.  Burnett  and  C.  RevLs. 
Analyst,  1913,  38,  255—258. 

In   mixtures  containing  00  other  fats  the  proportions  of 
cocoanut  and  palm-kernel  oils  may  be  found  by  deter- 
mining the  Polenske  value.     When  other  fats  are  present 
the     Reichert-Moissl- Polenske      method      is      used,     the 
determination    being    made    in    the   standard    apparatus 
and   by  the  standard  process,   and  the   Polenske  value 
obtained  by  means  of  N/10  barium  hydroxide  solution. 
The  insoluble  barium  salts  are  separated  with  the  aid  of 
suction  and  washed  with  3  c.c.  of  93  per  cent,  (by  vol.) 
alcohol,   the  funnel  being  covered  during  the  nitration 
and    washing.     After    removal    of   as    much    alcohol   as 
possible,  the  filter  and  precipitate  are  treated  with  ten  times 
the  quantity  in  c.c.  of  the  Polenske  value  of  93  per  cent, 
alcohol  and  boiled  beneath  a  reflux  condenser  until  solution 
is  complete.     About  5  c.c.  of  the  hot  solution  are  poured 
into  a  test-tube  (6  in.  by  £  in.),  which  is  then  closed  with 
a  stopper  through  which  pass  a  thermometer  and  a  stirrer 
of  aluminium  wire.     The  turbidity  temperature  is  taken, 
the  tube  then   warmed,  and  the  turbidity  point  again 
determined.     Cocoanut    oil    gives    a    second    turbidity 
temperature    of    72-5°  C.    and    palm-kernel    oil    68-5°  C, 
whilst  mixtures  of  the  two  give  proportionate  readings. 
The    turbidity    temperatures   do   not   depend   upon   the 
amounts   of  the  two  fats   in  the  original  mixture,   but 
indicate    their    relative    proportions.     Insoluble    barium 
salts  derived  from  volatile  insoluble  acids  are  separated 
by  heating  the  liquid  in  a  closed  test-tube  in  water  at 
70°  to  71°  C.  and  then  decanting  the  clear  solution  before 
applying  the  test.     The  turbidity  temperature  should  be 
determined  within  a  few  hours  after  the  Polenske  titration, 
since  otherwise  the  barium  salts  become  partially  insoluble. 
Palm-kernel    "  oleine "    gave    a    turbidity    tempeiature 
of  59-5,   whilst  palm-kernel  "stearine"   yielded  barium 
salts  which  were  only  partially  soluble  in  93  per  cent, 
alcohol,  so  that  the  liquid  had  to  be  diluted  to  make 
the  determination.     The  turbidity  temperature  calculated 
for   palm-kernel   "stearine"   was  72-5°  C,   for  cocoanut 
"  oleine,"  53°  C,  and  for  cocoanut  "  stearine,"  63°  0. 

— C.  A.  M. 

Sulphur    olive    oil    and    Marseilles    soap.     R.  •  Schwarz. 
Chem.-Zeit,,  1913,  37.  752—753. 

The  Marseilles  soap  used  in  the  degumming  of  silk  is 
mostly  prepared  from  so-called  sulphur  olive  oil,  although 
a  soap  is  known  in  Franco  as  "  savon  de  Marseille,"  which 
Ls  made  from  cocoanut  and  arachis  oils.  The  author 
mentions  a  case  where  faults  in  dyeing  led  to  the  discover] 
that  the  Marseilles  soap  used  in  the  works  contained  about 
7  per  cent,  of  resin,  and  subsequent  systematic  tests 
showed  that  sulphur  olive  oils  frequently  contain  resin 
(from  31  to  15-6  per  cent,  by  Twitchell's  method  in  the 
samples  examined),  probably  owing  to  oxidation  of  the 
fat  present  in  the  olive  marc  when  this  is  stored  for  a 
considerable  time  before  the  oil  is  extracted. — A.  S. 

Fat-determination  method  ;   Examination  of  the  Kumagawa- 

Suto with    regard    to    oxidation    of   the  fatty   acids 

and     unsaponifiable     matter     during     the     process.     M. 
Tamura.     Bioehem.  Zeits  ,  1913,  51,  463—483. 

It  has  been  suggested  that  in  order  to  prevent  erroneous 
results    owing    to    oxidation    of     the     fatty     acids     and 
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The  fat  free  residue  of  the  Ceara  seeds  contained  2#19 
i>er  e«Mt.  and  that  from  the  Kuntiirnia  seeds,  4*34  per 
cent.  N.—  C.  A.  M. 


onaaponifiable  matter  in  using  the  Kumagawa-Suto 
method  (this  .1.,  1908,  455),  the  whole  of  the  process  nm  1 
be    earned    out,   either   '"    i'lriio   or   in   an   atmosphere  of 
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carbon  dioxide.  The  author  investigated  the  different 
phases  of  the  process  and  found  that  there  is  no  appreciable 
alteration  of  the  fatty  acids  or  unsaponifiable  matter 
during  the  saponification  and  the  evapoiation  of  the 
petroleum  ether  solution,  the  vapour  of  the  solvent  in  the 
latter  operation  preventing  oxidation.  In  the  final 
drying  operation,  however,  both  suffer  more  or  less 
oxidation.  In  the  case  of  the  fatty  acids  the  change  in 
weight  is  so  small  as  to  be  negligible  if  the  diving  (at  50°  C.) 
is  not  continued  for  more  than  1 — 2  hours,  but  in  the  case 
of  the  unsaponifiable  matter,  considerable  errors  may  be 
caused. — A.  S. 


Determination  of  active  oxygen  in  perborates  and  detergents 
containing  perborates.  Litterscheid  and  Guggiari. 
See  VII. 

Patents. 

Catalytic  operations  ;    The  carrying  out  of  and  more 

particularly  the  conversion  of  unsaturated  fatty  acids 
and  their  glycerides  into  saturated  bodies.  T.  Boberg, 
Clapham  Park,  and  Techno-Chemical  Laboratories, 
Ltd.,  London.     Eng.  Pat.  4702,  Feb.  24,  1912. 

A  metallic  compound,  such  as  nickel  carbonate,  is 
reduced  by  hydrogen  under  such  conditions  that  the 
metal  in  the  resulting  catalysts,  exists  in  the  form  of 
one  or  more  suboxides  as  far  as  possible.  The  product 
of  reduction  of  nickel  carbonate  is  more  active  as  a 
catalyst,  the  lower  the  temperature  of  reduction ;  a 
range  of  temperature  between  230°  and  270°  C.  appears 
to  be  the  most  suitable.  The  product  may  be  collected 
for  immediate  use  in  the  substance  in  which  it  is  to  be 
ultimately  used,  e.g.,  oil,  but  if  not  required  at  once,  it 
may  be  collected  in  water,  filtered,  and  dried  in  air,  and 
then  prepared  for  use  by  heating  in  an  atmosphere  of 
hydrogen  for  one  to  two  hours  at  about  180°  C.  When 
the  catalyst  is  to  be  used  for  hardening  fats  or  oils,  this 
final  treatment  is  not  necessary,  as  it  acquires  its  full 
activity  at  the  beginning  of  the  process.  The  suboxide 
catalyst  may  also  be  prepared  by  reducing  an  oxide  of 
nickel  as  completely  as  possible  to  nickel,  and  then 
oxidising  the  product  with  air  or  with  oxygen  diluted  with 
carbon  dioxide  at  a  temperature  between  300°  and  600°  C. 

— T.  F.  B. 

Dissolving  agents;    Method  for  the  recovery  of from 

the  residues  from  extraction  [of  oils]  and  the  like.  S. 
Zipser,  Stettin,  Germany.  Eng.  Pat.  12,321,  May  24, 
1912. 

SeeFt.  Pat.  444, 194  of  1912;  this  J.,  1912,  1137.—  T.  F.  B. 

Soap.     T.     Anyon,     Fallowfield.     U.S.     Pat.     1,064,591, 
June  10,  1913. 

See  Eng.  Pat.  24,304  of  1911  ;  this  J.,  1912,  936.— T.  F.  B. 


XIII  —PAINTS  ;    PIGMENTS  ;    VARNISHES  ; 
RESINS. 

Theory  of  colour-lakes.    II.  Pfeiffer.    See  IV. 

Analysis    of   amyl    acetate    and    collodion.     Cheroheffskv. 

See  V. 

Patents. 

Vat  dycstuffs  of  the  anthracene  series  ;    Conversion  of  ■ 


as  pigments,  and  are  quite  different  in  physical  condition 
from  the  products  obtained  by  passing  air  rapidly  into 
hot  solutions  of  the  hydro-compounds. — T.  F.  B. 

Rubber  gum  or  rubber  rosin  ;    Process  for  keeping 


solutions  of  drying  or  other  fat  oik.     F.   Bpehm,  Ltd., 
and  C.  A.  Reihl,  London.     Eng.  Pat.  10,947,  May  8, 1912! 

Rubber  jum  or  mariola  gum  (a  by-product  of  the  refining 
of  crude  rubber)  is  used  as  a  basis  for  linoleum  cement, 
varnishes,  and  paint  oils.  To  prevent  crystallisation  the 
mixture  of  rubber  gum  and  oil  is  blown  with  air  or  oxven 
at  400°  F.  (205°  C),  or  the  gum  is  so  treated  and  the°oil 
added  subsequently,  or  the  rubber  gum  is  melted  with 
15  per  cent,  or  more  of  its  weight  of  resinate,  and  the  oil 
added  afterwards. — E.  W.  L. 

Pigments  from  [anthracene  dyestuffs] ;  Manufacture  of  ■ 


into  a  form  suitable  for  use  as  pigments.  Badische 
Anilin  und  Soda  Fabrik.  Ger.  Pat.  260,428,  April  16, 
1912. 

The  hydro-compounds  of  vat  dycstuffs  of  the  anthracene 
scries  are  oxidised  very  gradually  by  air  in  presence 
of  water  ;    the  products  obtained  are  very  suitable  for  use 


J,  Y.  Johnson,  London.  From  Badische  Anilin  und 
Soda  Fabrik.  Ludwigshafen  on  Rhine,  Germany.  Eng. 
Pat.  17,271,  July  24,  1912. 

See  Ger.  Pat.  260,428  of  1912  ;   preceding.— T.  F.  B. 


XIV.— INDIA-RUBBER  ;  GUTTA-PERCHA. 

Mengivere   juice    [rubber   coagulant].     F.    Frank    and    E. 
Marckwald.     Gummi-Zeit.,  1913,  27,  1493—1494. 

In  German  E.  Africa  the  aborigines  employ  the  juice  of  the 
Mengwere  plant  for  coagulating  rubber  latex  (Manihot). 
A  sample  of  this  juice  was  found  to  contain  plant  fibres, 
a  little  acid,  alcohol  and  tannic  acid,  to  which  the  coagu- 
lating action  is  ascribed,  and  other  constituents.  The 
analysis  shows  that  rubber  coagulated  in  this  way  will  be 
contaminated  with  plant  fibre  and  other  impurities,  and 
the  use  of  this  coagulant  is  therefore  deprecated. — H.  E.  P. 

Wild  lettuce  rubber.     C.  P.  Fox.     J.  Ind.  Eng.  Chim.,  1913, 
5,    477-^78. 

Two  species  of  wild  lettuce  growing  abundantly  in  the 
Central  United  States  are  suggested  as  possible  sources  of 
rubber.  The  first,  Lactuca  canadensis,  is  a  biennial  known 
as  fircweed  and  trumpet  weed,  and  all  portions  of  it  when 
bruised  yield  a  thick  latex.  The  second,  L.  scariola,  an 
annual,  yields  less  latex  than  L.  canadensis,  and  the  latex 
contains  less  rubber  (1*58  per  cent.)  than  that  of  the  latter 
(2-19  per  cent.).  The  rubber  is  stated  to  be  firm  and 
strong.  The  resin  extracted  by  acetone  (11"42  per  cent, 
in  L.  canadensis  latex,  12"85  per  cent,  in  L.  scariola  latex) 
is  a  light  brown,  brittle,  waxy  substance,  soluble  in  alcohol, 
glacial  acetic  acid,  and  benzene.  The  latex  also  contains 
an  intensely  bitter  substance  of  weakly  acid  character, 
and  hence  treatment  of  the  rubber  with  alcoholic  potash 
is  necessary.  According  to  Maisch  (Amer.  J.  Pharm., 
1869,  145),  L.  canadensis  contains  a  bitter  principle  equal 
in  value  to  the  drug  lactucarium  ("  lettuce  opium  "),  and 
it  is  suggested  that  the  combined  production  of  lactucarium 
and  rubber  might  prove  profitable  in  the  north  temperate 
zone. — A.  S. 

Oils  from    Manihot   ceara   and    Fuiitiunia    dastica    seeds. 

Ridcal  and  Acland.     See  XII. 

Patents. 

India-rubber  ;    Extraction  or  coagulation  of  from  the 

latex.  S.  C.  Davidson,  Belfast.  Eng.  Pats.  11.274, 
May  11,  and  28,555,  Dec.  11,  1912. 
India-rubber,  after  coagulation  l>y  mean!  <>f  acid  and 
a  preliminary  rolling  into  the  form  of  thin  iheeta.il  freed 
from  all  traces  of  acid  by  imm'i.-ion  in  a  solution  «i  ■ 
soluble  alkaline  salt  or  sulphur  compound  snob  M  the 
polysulphides  of  sodium  or  of  potassium,  wherein  "  oas- 
cent "  sulphur  is  simultaneously  precipitated  in  the 
rubber  in  a  very  active  form.     The  rubber  ia  subsequently 

further  rolled,  washed,  and  dried.  —  E.  \V.  L. 


?(W 


Cl.  XV.— LEATHER ;  BONE  ;  HORK  ;  GLUE. 
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Caoutchouc   or   awxtchoucliki    substances ;     Manufacture 

of .     F.  B.  Matthews.  B.  H.  Strange,  and  H.  J.  W. 

Bliss.  London.  Eng.  Pat.  12.773.  May  30,  1912. 
TH1  raw  caoutchouc  like  products  obtained  according 
to  Bng.  Pat.  94,790  of  1910  (see  this  J.,  1911.  1398)  or 
l>\  other  means  from  hydrocarbons  having  six  or  less 
carbon  atoms  and  containing  conjugated  double  linkages, 
are  somewhat  liable  to  atmospheric  oxidation,  possibly 
on  account  of  then  high  purity.  To  overcome  this,  and 
to  produce  compound  caoutchoucs,  these  raw  products 
mi\  be  mixed  with  natural  caoutchouc  or  with  a  gum. 
resin,  or  extractive  therefrom,  or  with  a  similar  gum  or 
resin,  or  with  a  rubber  derived  from  a  hydrocarbon  having 
more  than  six  carbon  atoms.  Non-oxidised  vulcanised 
rubber  (synthetic  or  natural)  may  be  mixed  with  erythrene 
or  a  derivative  thereof,  or  with  a  mixture  of  these,  and 
the  mixture  is  polymerised.  Another  method  consists 
in  polymerising  by  means  of  light,  sodium,  etc.,  a  mix- 
ture of  erythrene  or  a  derivative  with  rubber  latex  or 
an  extract  therefrom. — T.  F.  B. 

India-rubber  ;       lit  forming,     vulcanising     and     similarly 

treating .     T.  Gare,  Birmingham.     Eng.  Pat.  8554, 

April  11,  1912. 
The  heat  necessary  for  re-forming  ground  rubber  waste, 
or  for  vulcanising  moulded  rubber  articles  or  rubber  sheet 
is  applied  by  placing  the  two  surfaces  of  the  mould  in 
complete  surface  contact  with  electrical  heaters,  consisting 
of  resistance  wire  wound  on  mica  strips.  A  direct  or 
alternating  current  of  about  220  volts  is  employed,  and 
the  mould  is  heated   to  200°— 290°  F.   (127°— 143°  C). 

— E.  W.  L. 


Rubber  ;    Process  for  the  utilisation  of  waste 


-.     O.  A. 

Wheeler    and    E.    D.    and    B.    Loewcnthal.     Fr.    Pat. 

4.2. 482,  Dec.  28,  1912. 
Waste  rubber  containing  cotton  fabric  is  disintegrated 
and  pulverised  and  allowed  to  remain  in  contact  with  a 
2<>  per  cent,  solution  of  caustic  soda  for  5  hours.  The 
mass  is  then  agitated  in  an  autoclave  (Papin's  digester) 
for  from  1  to  5  hours  with  carbon  bisulphide  (about 
1  part  for  every  10  parts  of  waste  rubber).  By  this  means 
the  cellulose  is  converted  into  sulpho-carbonatc.  Water 
is  then  added,  in  quantity  about  equal  to  the  weight  of 
drv  rubber,  the  mass  well  mixed,  and  the  whole  heated 
until  a  pressure  of  7  kilos,  per  sq.  cm.  is  reached  in  the 
autoclave,  this  pressure  being  maintained  for  15 — 20 
hours.  The  product  may  be  improved  by  the  addition 
of  sulphur  and  of  loir-grade  rubbers,  such  as  Pontianac, 
Accra  flake,  Guayule,  etc.— E.  W.  L. 

dehomt  ,    Process  of  producing  a  substance  similar  to 

.      F.utx  nfabr.    vorm.    F.    Bayer    and    Co.,    Lever- 

kmm,  Oermanv.  Bng.  Pat.  24,637,  Oct.  28,  1912. 
Under  Int.  Coot.,  Oct.  31,  1911.  Addition  to  Eng. 
Pat.  2313  of  1912,  dated  Aug.  7,  1911. 

BnFl    Pat.  Hl.o.V.of  1912;   this.J.,  1912,  888.—  T.  F.  B. 

Process  for  keeping  rubbrr  gum  or  riihtxr  rosin  in  solutions 
trying  or  other f(A  oils.     Eng.  Pat.  10,947.  See  XII J. 

Manufacture  of  butadu „,  ,ii,rl  Ut  komologues.     Eng.  Pat. 
12.771      See  XX. 


XV.-LEATHER  ;   BONE  ;   HORN  ;   GLUE. 

extract     L   Rollak.    Collegium,   1913,  6,  291— 
B«    kin  tin    J.,  1913,  373.) 

raw  material  for  the  manufacture  of  chestnut  extract 
contain*  from  7  to  I  jh-i   MBt.  of  tannin  according  l»  H 

origin.  The  <xtnictH  fr<  m  various  sources  differ  in 
character  According  to  the  quantity,  kind  and  composition 
of  th<-  Don-tansini  and  insoluble  matter.    All  pore  blood 

louriwd    commercial   extracts   gave   a    negative    result 
ted   for   sulphite   oeHolose    by   the   Procter-Hirst 


aniline  hydrochloride  test,  but  a  sample  of  extract  made 
in  the  laboratory  without  pressure  and  not  decolourised 
gave  a  positive  reaction.  Red  chestnut  wood  from  Corsica 
which  differs  slightly  in  chemical  properties  from  the 
white  wood  gave  an  extract  yielding  a  positive  result  by 
the  Procter-Hirst  test  while  a  negative  result  wa."  obtained 
with  white  wood.  The  substance  yielding  the  test  is 
easily  soluble  in  water  and  is  dissolved  during  the  whole 
of  the  extraction.  White  French  wood  extracted  in  th> 
factory  with  soft,  weakly  acid  water  gave  an  extract 
showing  no  lignin  by  the  test,  but  an  extract  made  in  the 
laboratory  with  hard  water  containing  carbonates  gave 
a  positive  result.  Tables  showing  the  amount  of  sugar 
found  in  chestnut  extracts  arc  given,  the  total  sugar 
being  divided  into  (1)  glucose,  (2)  cane-sugar,  found  after 
4  hours  inversion,  and  (3)  sugar  found  after  4  hours 
inversion  of  the  extract  itself.  The  sugar  found  und«r 
the  last  category  was  considerably  greater  in  extracts 
which  had  not  been  decolourised,  so  it  is  evident  that 
part  of  it  was  derived  from  materials  in  suspension  in  the 
extract.  Decolourised  extracts  give  a  better  'yield  of 
leather  than  extracts  not  so  treated  and  the  increase 
in  yield  of  leather  of  an  extract  gives  a  better  idea  of 
the  extent  to  which  it  has  been  decolourised  than  the 
figure  obtained  with  the  tintometer. — D.  J.  L. 

Tanning     materials  ;       Weight-giving    properties     of- 


as  estimated  in  the  laboratory.     R.  H.  Wisdom.     J.  Amcr. 
Leather  Chem.  Assoc,  1913,  8,  232—236. 

Large  pieces  of  sheepskin  were  tacked  out,  allowed  to 
dry  in  parchment  form  and  cut  up  and  weighed  so  that 
equal  weights  were  approximately  of  equal  area.  The 
skin  was  then  wet  back  and  preserved  as  usual.  Various 
tanning  extracts  of  known  purity  were  dissolved  as  for 
colour  tests  using  20  deg.  Bkr.  liquors  (sp.  gr.  1-020) 
and  the  weighed  pieces  put  first  in  weak  measured  solutions 
for  one  hour  and  then  in  the  strong  solution  for  24  hours, 
after  which  they  were  washed,  air  dried  and  weighed. 
The  weight  was  then  corrected  for  the  weight  value 
per  unit  of  tan  as  returned  by  the  official  method  of 
analysis.  The  weight  value  per  unit  of  tan  of  a  number 
of  tanning  materials  is  given,  sulphite-cellulose  extract 
being  given  an  arbitrary  value  of  100.  Unclarified 
quebracho  gave  125*7,  oak-bark  120*6,  sumac  1 15-1, 
and  gambicr  110-5. — D.  J.  L. 


Patents. 


Karplus  and 


Leather  goods;    Process  for  cleaning  — 

Herzbcrger,  Berlin.     Eng.  Pat.  14,082,  June  17,  1912. 
Under  Int.  Conv.,  May  3,  1912. 

The  leather  goods  pn  viously  cleansed  with  soap  and 
water  are  treated  with  dilute  solutions  of  acids  capablo 
of  dissolving  the  metallic  salts  and  oxides  deposited  on 
the  leather  without  damaging  it.  Tartaric  and  oxalic 
acids  are  suitable  and  their  acid  or  neutral  salts  may  be 
used  in  conjunction  with  a  reagent,  such  as  an  alkali- 
bisuiphate  or  alum,  capable  of  wholly  or  partly  liberating 
the  acid.  Softness  and  body  may  be  imparted  to  the 
leather  simultaneously  by  incorporating  with  the  acid 
solution  the  necessary  dressing  which  has  been  withdrawn 
l>y  the  washing. — D.  J.  L. 


Leather  ,      Waterproofing    of   chrome-tanned  ■ 


K.    W. 


Terry,  Upoer  Hawthorn,  Victoria,  Australia.     Eng.  Pat. 
16,060,  July  9,   1912. 

Tallow  is  heated  by  steam  in  a  vat  to  160° — 170°  F. 
(71° — 77°  C.),  mixed  with  resin,  the  temperature  ftgafci 
raised  to  160°— 170°  F.  (71p— 77°  C.)  and  the  chrome 
leather  immersed  in  the  mixture  and  the  vat  covered. 
The  leather  is  left  for  30 — 60  minutes  according  to  its 
thioknCM  and  the  flexibility  required  and  then  removed 
and  placed  pn  hot  tables  where  it  is  scrubbed  with  hard 
brushes  dipped  in  Lot  tallow  to  remove  any  superfluous 
material     not     absorbed     by    the    leather.      The  excess  of 

f.it  ii  removed  by  a  sponge  damped  with  kerosene,  ror 
leather  for  boot  and  shoe  uppeiB,   10  lb.  of  tallow  is  used 

to  30  1b.  of  resin  but  if  a  harder  leather  is  required  'hu 
quantity  of  resin  may  riae  to  40  lb.—  D.  J.  L. 
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Belling;     Composition  for    treating .     A.    Vacheron, 

Lyons,    France.     Eng.    Pat.    20,553,   Sept.    9,    1912. 

Fifty  pirts  of  turpentine  are  heated  to  40°  C.  and  20 
pirts  of  heavy  American  "  black  oil  "  previously  heated  to 
50°  C.  are  added  and  the  whole  well  mixed.  20  parts 
of  glycerin,  6  parts  of  sesame  oil  and  2  parts  each  of 
colouring  matter  and  nitrobenzene  are  thoroughly  amal- 
gamated with  the  mixture.  American  black  oil  consists 
of  a  mixture  of  cotton-seed  oil,  petroleum  oil,  sesame  oil, 
and  patroleum  jelly.  The  preparation,  it  is  claimed, 
applied  to  leather  belting  imparts  suppleness  and  good 
gripping  qualities,  and  prevents  rotting. — D.  J.  L. 


XVI.-SOILS;  FERTILISERS. 

Determination  of  organic  mutter  in  clay.     Ehrenberg  and 
others.     See  VIII. 


Patent. 

Ammonium  superphosphate  fertiliser  ;    Method  of  manu- 
facturing  an .     T.    L.    Willson    and    M.    M.    Han", 

Ottawa,  Canada.     U.S.  Pat.  1,062,869,  May  27,  1913. 

A  superphosphate  is  treated  with  gaseous  ammonia  and 
the  product  is  mixed  with  fresh  superphosphate. — 0.  R. 


XVII.— SUGARS ;  STARCHES  ;   GUMS. 


Bagasse ;      Economical     imbibition     of    [ivater    by] . 

L.    Pellet.     Intern.    Sugar    J.,    1913,    15,    271—273. 

According  to  the  author,  a  sufficiently  complete  exhaus- 
tion of  the  cane  may  be  effected  with,  at  the  most,  25  per 
cent,  of  water,  under  suitable  conditions.  The  water 
should  be  uniformly  distributed  at  a  sufficient  number  of 
stages.  In  the  case,  for  example,  of  a  3-unit  mill  with 
a  crusher,  practising  a  20  per  cent,  imbibition,  one-third 
of  the  water  should  be  delivered  between  the  first  and 
second  mills,  and  the  remainder  between  the  second  and 
third  mills  in  two  different  places.  With  a  4-unit  mill 
and  crusher,  effecting  a  25  per  cent,  imbibition,  there 
should  be  4  distributors,  each  passing  about  6  per  cent., 
the  first  being  placed  between  the  first  and  second  mills, 
the  second  and  third  between  the  second  and  third  mills, 
and  the  fourth  between  the  third  and  fourth.  After  each 
watering  the  surface  should  be  renewed  by  turning  it  over, 
or  some  of  the  distributors  should  be  placed  beneath  the 
surface  of  the  material.  In  order  to  effect  the  best 
distribution  of  the  imbibition  water,  special  injectors 
atomising  the  water  of  imbibition  are  recommended. 
Only  filtered  water  should  be  employed,  and  the  piping 
after  the  filters  should  be  of  copper  to  prevent  stoppage 
by  particles  of  rust.  The  author  considers  that  the 
distance  between  the  mill  units  where  the  water  is  pro- 
jected should  be  at  least  25  ft.  It  is  sometimes  convenient 
instead  of  water  to  use  thin-juices  or  wash  waters,  returning 
these  between  the  first  and  second  units;  also  the  use  of 
exhaust  steam,  or  better  the  vapour  from  a  pre -evaporator 
at  say  110°— 120°  C.  (230°— 248°  F.),  may  in  some  cases 
be  advantageous. — J.  P.  0. 


Patents. 

Sugar  juices  ;    Process  for  the  removal  of  potash  and  soda 

from .     J.    D.    Riedel    A.-G.     Ger.    Pat.    260,505, 

April  13,  1912.     Addition  to  Ger.  Pat.  254,883. 

The  process  described  in  the  chief  patent  (this  J.,  1913, 
441)  can  be  applied  to  thin  and  thick  syrups  in  addition 
to  raw  beet  juice. — A.  S. 


Starch  or  farina  ;    Cylindrical  sieves  for  extracting  and 

refining .     S.   Aston.     Fr.   Pat.  452,395,    Dec.    26, 

1912.     Under  Int.  Conv.,  Jan.  26,  1912. 

The  apparatus,  which  is  shown  in  vertical  section  (see  fig.), 
includes  an  inner,  semi-cylindrical,  washing  sieve,  a,  and 
an  outer,  concentric,  cylindrical,  refining  sieve,  b,  each 


sieve  being  formed  of  segments,  e  or  i.  The  ground 
material  is  introduced  into  the  inner  sieve  where  it  is 
sprayed  with  water  from  the  pipes,  h  and  i,  and  stirred 
and  transported  by  spirally  disposed  brushes  attached  to 
the  arms,  g,  of  the  rotating  shaft,/.  The  starch  suspension 
passes  through  the  two  sieves  to  the  collecting  trough,  /, 
and  outlet,  to.  The  outer  sieve  rotates  in  a  direction 
opposite  to  the  motion  of  the  brushes,  and  the  residue  left 
thereon  is  carried  round  by  blades,  n,  and  falls  back  into 
the  inner  sieve,  being  sprayed  with  water  as  it  falls. 
The  shaft,/,  also  carries  scrapers  (not  shown)  which  bear 
on  perforated  rasps  intercalated  in  the  inner  sieve,  and 
help  to  disintegrate  the  material. — L.  E. 


XVI II .-FERMENTATION  INDUSTRIES. 


Diastase;     Action     of     nitric     oxide    on 


-.     VII.     T. 
Panzer.     Z.  physio].  Chem.,  1913,  85,  292—307. 

Following  previous  experiments  on  the  action  of  hydro- 
chloric acid  and  ammonia  on  diastase  and  invertase 
(this  J.,  1913,  41,  441,  547,  620,  669),  the  author  has 
now  studied  the  action  of  nitric  oxide  on  diastase.  One 
specimen  of  diastase  absorbed  from  1*97  to  3-65  per  cent., 
whilst  another  carefully  purified  specimen  (free  from 
lactose)  absorbed  from  4-85  to  11*33  per  cent.  The 
products  were  quite  stable  in  the  air,  and  gave  no  indica 
tions  of  the  presence  of  free  or  merely  physically  absorbed 
nitric  oxide  ;  they  responded  to  several  of  the  reactions 
for  nitroso-compounds.  Only  a  small  proportion  of  the 
absorbed  nitric  oxide  was  evolved  again  on  subjecting  the 
products  to  the  action  of  a  vacuum  in  presence  of  a 
mixture  of  ferrous  sulphate  and  soda -lime.  The  treat- 
ment with  nitric  oxide  increased  the  acidity  of  the  diastase 
but  had  no  effect  on  the  content  of  amide -nitrogen  or  of 
nitrogen  present  in  a  form  capable  of  yielding  acid  on 
treatment  with  formaldehyde.  The  hydrolvtie  activity 
was  not  affected  in  the  case  of  the  preparation  (A)  con- 
taining lactose,  but  that  of  the  purified  diastase  (B),  free 
from  lactose,"  was  very  considerably  reduced.  It  i- 
probable  that  in  the  latter  case  (diastase  B)  the  nitric 
oxide  combines  with  an  atomic  group  which  is  essential 
to  the  hydrolvtie  activity  <>f  the  diastase,  l>ut  which,  in 
the  case  of  diastase  A,  is  in  louse  oombinatior  wHh  the 

lactose,  and  Is  so  protected  from  the  action  of  the  nitric 
oxide. — A.  S. 
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FlMCrfMe;     Actio*    of    nitric    oridr    on .      VI J  I.     T. 

Panzer.     Z.    physiol.    Che  in..    1913.  85,   392—398   (see 
also  preceding  abstract). 

Invkrtvse  absorbs  2 — 6  per  cent.  NO,  which  appears  to 
■mil  ego  sulwequenl  oxidation  very  readily,  thereby 
causing  a  farther  in  crone  of  weight,  and  part  of  which 
appears  to  be  chemically  combined  with  the  enzyme,  for 

it  cinnot  be  withdrawn  in  a  vacuum  over  ferrous  sulphate 
and  soda-lime.  The  hydrolytic  activity  of  the  enzyme  is 
not  impaired  by  these  changes. — J.  H.  L 


BumMBC  ,'    Action  of  boric  acid  on 


Comparison  with 


the  fiction  of  phosphates.     H.  Agulhon.     Comptcs  rend., 
1913,  156,  1855—1858  (sec  also  this  J.,  1909,  668). 

The  fermentation  of  sugar  by  yeast  maceration  juice  is 
appreciably  retarded  by  the  presence  of  0-01  per  cent,  of 
boric  acid  in  the  liquid,  and  is  completely  arrested  by 
1  per  cent.  Living  yeast,  however,  can  withstand  as 
much  as  2  per  cent.,  possibly  because  the  cell  wall  protects 
the  zymase  from  contact  with  the  acid.  The  inhibitivc 
influence  of  boric  acid  is  not  due  simply  to  its  acidity, 
but  is  a  specific  property  of  the  negative  radical,  for  alkali 
borates  act  similarly,  and  therein  differ  markedly  from 
phosphates  (cp.  Rosenblatt  and  Rozenband,  this  J.,  1909, 
952).  Of  a  number  of  enzymes  studied,  the  only  ores 
found  sensitive  to  boric  acid  were  lipase  and  zymase,  both 
of  which  are  cndocellular,  i.e.,  act  normally  within  the 
cell  wall.^J.  H.  L. 


YemtU  ;     Mechanism    of   acclimatisation    of to  form' 

aldehyde     M.    E.    Pozzi-Escot.     Comptes  rend.,    1913, 
156,  1851—1852. 

The  fact  that  formaldehyde  appears  to  some  extent  to 
lose  its  antiseptic  power  when  added  to  fermenting  liquids, 
has  been  attributed  by  Effront  to  the  elaboration  of  an 
"anti-body"  by  the  yeast,  whereby  the  aldehyde  is 
oxidised  to  formic  acid.  The  author's  experiments 
indicate,  on  the  contrary,  that  the  disappearance  of  the 
aldehyde  is  due  to  combination  with  complex  nitrogenous 
substances  present  in  the  fermenting  liquid.  The  more 
organic  nitrogenous  matter  the  liquid  contains,  the  larger 
i-  the  quantity  of  formaldehyde  required  to  inhibit 
fermentation. — J.  H.  L. 


Fermentation;       Formation      of     acids      during .      E. 

Moufang.     Z  ges.  Brauw.,  1913,  36,  297—299. 

Pi  kk  -olutioa«  of  malta-e,  laevulose  and  dextrose,  of 
4 — 7-5  per  cut.  ( oncentration,  were  inoculated  with 
small  quantities  of  various  yeast*,  and  the  acidity  of  the 
fermented  solutions  was  determined  after  5 — 8  days. 
The  total  acidity  produced,  calculated  as  lactic  acid, 
ranjred  f.om  1-8  to  3-3  grms.  per  100  grms.  of  sugar  fer- 
mented, and  wa>  found  to  depend  on  the  kind  of  yeast 
employed  but  also  to  a  mueh  greater  extent  on  the  tem- 
perature of  fermentation,  e.g.,  solution*  of  maltose  fer- 
mented at  25  ('.  were  more,  than  twice  as  acid  as  those 
fermented  at  10  ( '..  other  conditions  being  the  same. 
Volatile  and*  constituted  8 — 10  per  cent,  of  the  total 
acids  formed  from  maltose,  10 — 15-4  per  cent,  of  those 
from  Ifevulo  «•  and  16 — 24-6  per  cent,  of  tho'C  from 
dextrose.  -•!.  H.  L. 

/;<</•    fetuU    and   cask-sediment        Crystals    in .     H 

Will.      /.    ge      Brauw.,     1913,    36,   253—  25H,  269—273, 
ZK     289. 

I.n  1880  tie  author  observed  in  certain  beer  yeasts  and  cask- 

meats,  besides  the  ordinary  crystals  of  calcium  oxalate, 

tone  Hat  prisma  frequently  in  the  form  of  crossed  twins, 

soluble    in    potassium    hydroxide   rotation    and    in    eon 

centrated  a< .  ti     acid.     'II'    present   investigation  thorn 

that:    fi)  these  rrystah  consist  of  calcium  oxalate,  (2) 

■ir<-  of  fairly  general  occurrence  in  beer  yeasti  ami 

•    •      (3)  hi   general  the   number  of  crystals 

eat  in  ye.i-t  or  pediment     i    greater,  the  higher  the 

original  <>f  the  r*er  woit.  ff)  all  the  crystalline 

form-  of   calcium  oxalate  an  rouble  in  10  )>er  cent,  (and 

till  more  readily  in  20  ]«r  cent.)  potassium  hydroxide, 

OrutiOBl    thin    hexagonal   tablet     sepM 


(6)  crystals  of  calcium  oxalate,  tested  microchemieally 
with  concentrated  acetic  acid,  dissolve  more  or  less  readily 
according  to  their  form  and  the  conditions  under  which 
they  were  produced,  and  (7)  calcium  oxalate  crystals 
present  in  yeasts  and  cask-sediments  dissolve  in  distilled 
water,  probably  owing  to  the  influence  of  other  substances 
present. — J.  IT  L. 


Distilleries ;     Application    of    taka-koii    in .     N.    C. 

Ortvcd.     Eighth  Int.  Cong.  Appl.  Chcm.,  1912,  Sect. 
VI  b.,  Orig.  Comm.,  26,  69—76. 

Taka-koji,  prepared  by  growing  Aspergillus  ori/zce  on 
wheat  bran,  is  recommended  as  a  less  expensive  substitute 
for  malt,  for  the  sacchaiification  of  distillery  mashes 
(cp.  Takamine,  this  J.,  1913,  444).  A  mash  consisting  of 
corn  and  rye,  with  4  per  cent,  of  this  koji,  is  saccharified 
completely  in  15 — 20mins.  at  50°—  55°  C.  The  subsequent 
fermentation  (by  S.  ccrevisia;)  is  very  rapid  and  complete 
and  a  high  yield  of  alcohol  is  obtained.  Fermentation  is 
accompanied  by  a  strong  odour,  and  the  alcohol  obtained 
by  a  single  distillation  possesses  a  somewhat  musty 
flavour  which  may  however  be  completely  removed  by 
re-distillation  in  a  column  still  without  filtration  through 
charcoal. — J.  H.  L. 

Patent. 

Impregnating  liquids  with  carbonic  acid ;    Apparatus  for 

.     A.     A.     Pindstoffe,     Copenhagen.     U.S.     Pat. 

1,064,535,  June  10,  1913. 

See  Eng.  Pat.  22,826  of  191 1  ;  this  J.,  1912,  508.— T.  F.  B. 


XIXa-  foods. 

Milk  sugar:  Determination  of in  milk  after  pre- 
cipitation with  ammonium  sulphate.  E.  Kretschmcr. 
Z.  physiol.  Chem.,   1913,  85,  286—291. 

The  author  recommends  Salkowski's  method  for  the 
polarimetric  estimation  of  sugar  in  milk  after  precipitation 
of  the  albumin  (see  this  J.,  1912,  507)  on  the  grounds  of 
of  rapidity,  ease  and  lack  of  difficulty  in  getting  an 
absolutely  clear  filtrate.  The  ammonium  stdphate  in 
solution  des  not  materially  affect  the  rotation  (compare 
Jahnson-Blohm,  this  J.,  1913,  304).  The  results  of  a 
large  number  of  control  experiments  in  comparison  with 
the  standard  methods  of  analysis,  using  ordinary  milk 
and  also  human  milk  and  yoghurt,  are  given. — J.  B. 

Chemical  investigation  of  cacao  beans.     Reutter.    See  XX. 

Patents. 

Edible  lard  from   "  hog- middles  "  ;    Process  for  producing 

.     E.     F.     Sloes,     Cleveland,     Ohio.     U.S.      Pat. 

1,063.107,  May  27,   1913. 

"  Hoomiddles  "  are  ripped,  soaked  in  brine  of  about 
70  per  cent,  strength  for  3 — 12  hours,  and  immersed  in 
boiling  water  for  5—20  minutes. — O.  R. 

Flour  and  bread;    Manufacture  of .     C.   W.   Chitty, 

Dover,   and   W.   Jago,   London.     U.S.    Pat.    1,063,414, 
June  3,   1913. 

Si;i:  Fr.  Pat.  432,606  of  191 1  ;  this  J.,  1912,  148.— T.  F.  B. 


XIXb.-WATER    PURIFICATION  ; 
SANITATION. 

Patents. 

Filtration   [of  water];    Apparatus  for  multiplex under 

pressure.     .].    11.    Missonn.      GeT.    Pat.    260,096,   Oct     5, 
1912. 
Tjik  water  i-    pumped   into  an  elevated   reservoir  whence 
it  flowH  through  the  first  filter  into  a  receptacle.     It  is 


Vol.  XXXII.,  No.13.]    Cl.  XX.— ORGANIC  PRODUCTS;  MEDICINAL  SUBSTANCES;  ESSENTIAL  OILS.    709 


then  pumped  up  into  a  second  elevated  reservoir,  wherein 
it  may  be  treated  with  chemicals,  and  whence,  after  settling, 
it  passes  through  one  or  more  other  niters.  Connections 
are  provided  so  that  the  water  may  be  passed  first  through 
any  one  of  the  filters. — A.  S. 


Waste  water  and  the  like;    Treatment  of - 


-.  Richter 
und  Richter,  Frankfort  on  Maine,  Germanv.  Ens.  Pat. 
11,614,  May  15,  1912.     Under  Int.  Conv.,  June  6,  1911. 

See  Fr.  Pat.  443,789  of  1912  ;  this  J.,  1912,  1005.— T.F.B. 


Device  for  defecting  suspended  matter  in  gases. 
21,199.     -See  XXIII. 


Eng.  Pat, 


XX.— ORGANIC  PRODUCTS;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

"  Crude  fibre  "  and  cellulose;    Determination  of- [in 

barks,  etc.]     H.  Matthes  and  F.  Konig.     Arch.  Phaim., 
1913,  251,  223—240,  241—245. 

A  comparison  of  different  methods  with  filter  paper 
and  cinchona  bark  showed  that  the  best  result  s  are  obt  aim  d 
by  Cross  and  Bevan's  chlorination  process.—  W.  P.  S. 

Cinchona  alkaloids  ;    Synthetic  bases  closely  allied  to  the 
.     A.  Kauffmann.     Ber.,  1913,  46,  1823—1837. 

When  cinchonine  is  boiled  for  a  long  time  with  0*1  per  cent, 
hydrochloric  acid  a  small  amount  of  cinchotoxine  is 
produced.  This  may  be  detected  by  means  of  its  phenyl- 
hydrazone  picrate  which  is  produced  by  allowing  phenyl- 
hydrazine  to  act  in  the  presence  of  a  slight  excess  of 
picric  acid.  It  crystallises  from  glacial  acetic  acid  in  fine 
red  crystals  and  melts  with  decomposition  at  200°  C. 
Cinchene  was  hydrolysed  by  heating  to  1 80°  C.  with  25 
per  cent,  phosphoric  acid.  p-Methoxylepidine  was 
separated  from  the  products  of  the  reaction  as  the  sparingly 
soluble  phosphate,  m.pt,  208°— 210°  C.  The  mother 
liquors  from  the  phosphate  contain  meroquininc,  m.pt. 
222°  C.  The  hydrochloride  of  the  ethyl  ester  melts  at 
165°  C.  This  ester  can  be  readily  reduced  by  means  of 
hydrogen  in  the  presence  of  palladium  with  the  production 
of  the  saturated  cincholoipone  ester,  which  gives  a  hydro- 
chloride crystallising  from  alcohol  in  fine  white  needles, 
m.pt.  158°  C,  and  having  [a]D=+5-71°  in  water.  The 
free  basic  ester  boils  at  140°  C.  at  14  mm.  N-methyl- 
cincholoipone  ethyl  ester  boils  at  139°  C.  at  21  mm.  Methyl- 
(6-ethoxyquinolyl-4)-ketone  was  dissolved  in  warm 
hydiobromic  acid  and  treated  with  an  excess  of  bromine. 
The  hydrobromideof  a  bromomethyl  derivative  was  formed, 
which  melted  at  207°  C.  The  corresponding  bromobase 
Cl3H1202NBr,  melts  at  104°— 105°  C.  when  slowly  heated. 
The  salts  of  this  bromo-ketone  readily  react  with  amines 
dissolved  in  benzene  oi  ether,  the  bromine  being  replaced 
by  the  amino  group.  [Piperidinomcthyl]-(6-ethoxy- 
quinolyl-4)-ketone,  C18H2202N2,  crystallises  from  alcohol 
in  bright  yellow  leaflets,  m.pt.  158°  C,  and  forms  a  hydro- 
bromide,  m.pt.  189°— 190°  C.  [Diethylaminomethyl]-(6- 
ethoxyquinolyl-4)-ketone,  Cj7rI2202N2,  melts  at  131°  C. 
after  crystallising  from  alcohol,  and  forms  a  hydrobromide 
melting"  at  193°— 194°  C.  [Dimethylaminomethyl]-(6- 
ethoxyquinolyl-4)-ketone,  ClfH1902N2,  crystallises  from 
alcohol  in  yellow  prismatic  needles,  m.pt.  132°  C.  These 
amino-ketones  can  be  reduced  by  hydrogen  in  the  presence 
of  colloidal  palladium  to  theamino-alcohols.  /3-Pipcridino- 
a-hydroxy-(6-ethoxyquinolyl-4)-ethane,  C)8H2402N2, 

crystallises  from  light  petroleum  in  white  needles  and 
leaflets,  m.pt.  85°  C.  The  solution  in  sulphuric  acid  shows 
a  bright  blue  fluorescence  on  dilution  and  gives  an  emerald 
green  colouration  when  treated  with  chlorine  water  and 
ammonia.  It  has  a  considerable  pharmacological  resem- 
blance to  quinine.  /3-I)icthylamino-«-hydroxy-(fi-eth<  \\  - 
quinolyl-4)-ethane,  C„H2402N2,  has  similar  properties  to 
the  above  base  and  gives  a  hydrochloride,  m.pt.   171°  C. 

— F.  Siidn. 


Cacao  beans  ;   Chemical  investigation  of .     L.  Rcutter. 

Comptes   rend.,    1913,    156,    1842—1844. 

Cacao  beans,  steamed  at  110°  C.  for  10  mins.  and  freed 
from  oils,  were  extracted  with  hot  dilute  methyl  alcohol. 
The  violet-red  extract  deposited  microscopic  white 
crystals  of  a  new  substance,  "cacaorine,"  C16H20O6N8,  m.pt. 
184° — 185°  C.  "  Cacaorine  "  dissolves  in  water,  forming 
neutral,  optically  inactive  solutions  which  darken  slightly 
in  the  air  and  yield  precipitates  with  various  reagenls. 
When  aqueous  solutions  are  hydrolysed,  theobromine  and 
small  quantities  of  a  brownish-red  precipitate  are  formed. 
A  colouring  matter,  "cacao  red,"  C40H60O27N,  was  obtained, 
in  the  form  of  violet-red  spangles,  by  concentrating  in 
vacuo  the  mother  liquor  from  which  the  "  cacaorine  " 
had  crystallised.  It  is  soluble  in  alcohol  and  water.  Its 
aqueous  solutions  are  coloured  brownish  yellow  by  dilute 
alkalis,  bright  red  by  dilute  acids,  blood-red  by  picric 
acid,  green  by  copper  acetate,  and  violet  by  ammoniacal 
zinc  acetate,  which  also  produces  a  slight  greyish  deposit. 
Although  its  solutions  are  optically  inactive  they  become 
slightly  dextrorotatory  after  hydrolysis  with  acids,  and 
at  the  same  time  a  small  quantity  of  "brownish  precipitate, 
"cacao-brown  "  (C7GH78034N)  is" formed.— J.  H.  L. 

Rhamnoxanthin  from  Rhamnus  cathartica  and  frangulin  from 
R.  frangula.  N.  Krassowski.  J.  Russ.  Phys.-Chem. 
Ges.,  1913,  45,  188—193.     Chem.  Zentr.,  1913,  1,  2037. 

Rhamnoxanthin  (see  this  J.,  1909,  326)  and  frangulin 
are  shown  to  be  identical.  Frangulin  when  specially 
purified  melts  at  239° — 241°  C.  in  the  air-dry  condition  and 
at  242°— 243°  C.  after  careful  drying.  It  is  usually 
contaminated  by  a  small  quantity  of  a  substance  of  m.pt. 
72°  C.  It  crystallises  with  1  mof.  H20,  not  }  mol.  as  pre- 
viously reported,  and  on  boiling  with  12  per  cent,  hydro- 
chloric acid  yields  1  mol.  each  of  rhamnose  and  cmodin  : 
C21H20O9+H2O=C15H10O5+CfiH12O,.-A.S. 

/3-Salicyl  glycoside   by  the  biochemical  method;   Synthesis 

of- .     E.    Bourquelot  and   H.    Herissey.      Comptes 

rend.,  1913,156,  1790. 

When  emulsin  acts  upon  glucose  and  saligenin  in  presence 
of  a  medium  composed  of  pure  acetone  with  a  small 
amount  of  water  /3  salicyl  glucoside  is  produced.  It 
forms  acicular  crystals,  is  odourless,  has  a  bitter  taste, 
and  is  fairly  soluble  in  water.  When  cautiously  warmed, 
it  begins  to  soften  and  agglomerate  at  50° — 60°  C,  then 
melts  to  a  glassy,  viscous  mass,  which  loses  weight 
slightly.  Even  after  being  kept  for  some  hours  at 
120°  C.  it  recrystallises  on  adding  a  few  drops  of  water. 
It  appears  to  contain  four  molecules  of  water  of  crystal- 
lisation. It  is  laevo-rotatory  od= — 37°  5'.  The  gluco- 
side reduces  alkaline  cupric  tartrate  reagent  ;  its  reducing 
equivalent  is  one-third  that  of  glucose.  The  aqueous 
solution  is  rapidly  hydrolysed  by  emulsin  into  saligenin 
and  glucose.  With  ferric  chloride  it  L'ives  a  bright  violet 
colour,  not  removed  by  agitation  with  ether. 

Essential    oils ;      Constituents     of  .     Constitution    of 

zingiberene.  Conversion  of  the  monocyclic  zingiber!  in 
into  the  bicyclic  isozingiberene.  F.  W.  Semmler  and  A. 
Becker.     Ber.,  1913,  46,  1814—1822. 

The  naturally  occurring  zingiberene  is  a  monocyclic 
butadiene  with  three  double  linkages.  One  of  the  latter 
is  in  the  nucleus,  the  two  others  in  the  side  chains.  Zingi- 
berene can  be  reduced  by  means  of  sodium  and  alcohol 
to  the  monocyclic  dihydrozingiberene.  C[-H.,,.,,  b.  pt.  122° — 
125°  C.  at  7  mm.,  sp.  gr.  0-8557  at  20°  C.  nD  =  1-4837,  and 
[a]D= — 37°.  A  monocyclic  hexahydrozingiberene,  ob- 
tained by  reducing  the  crude  zingiberene  with  platinum 
and  hydrogen,  boils  at  128°— 130°  ('.  at  11  mm.,  baa  the 
sp.  gr"  0-8264  at  20°  C,  nD=l'4560,  and  [a]D=— 10°  12'. 
The  original  hydrocarbon  can  be  inverted  by  warming 
with  a  mixture  of  acetic  and  dilute  sulphuric  acids. 
Bicyclic  isozingiberene  is  thereby  produced,  b.  pt.  118° — 
122°  C.  at  7  mm.,  sp.  gr.  0-91  IS,  iij,  1*5062,  and  [a]D  = 
— 51°  36'.  When  treated  with  hydrogen  chloride  in  ether, 
Zingiberene  and  isozingiberene  Ix'tli  yield  the  same  di- 
hydrochloride,  m.  pt.  169°— 170°  ('.     the  dihydrobromide 
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of  the  latter  units  at  17,v  v..  and  yields  isoTdngiberene 
when  boiled  with  an  alooholie  solution  of  potassium 
hydroxide,  [soxingibereoe  was  reduced  by  means  of 
hydrogen  in  the  presence  of  platinum  when  bicyclic  tetra- 
hydroisozmgiberene  was  formed,  b.  pt.  123° — 123-5°  C.  at 
id  mm.,  sp.  gr.  0-8822  at  20  ('.,  nD  =  l-4791,  and  [a]o  = 
t  :;>•  .  [aversion  and  polymerisation  take  place  when 
tingibereoe  is  heated  to  815'  CL— F.  Shdn. 

KwemtyfU  of  Tasmania  and  their  essential  oik.  R.  T. 
Baker  and  H.  Q.  Smith.  Papers  and  Proo.  Roy.  Soc. 
rasmania,  1912.  139—209. 

A  co.Mi'KKiiKNsivE  account,  botanical  and  chemical,  of  the 
Eucalypl  us  speoies  of  Tasmania.  The  yields  and  characters 
of  the  different  oils,  with  the  exception  of  the  well-known 
g.  i/lubulns  oil.  are  summarised  in  the  following  table.  The 
yields  refer  to  the  green  leaves  and  branehlets,  such  as 
"would  bo  used  for  commercial  distillation,  and  may  in 
most  cases  be  regarded  as  minimum  yields. 


Rodtoayi,  E.  vnialata,  E.  urnigera,  E.  vernicosa.  It  is 
suggested  that  the  disfavour  with  which  the  presence  of 
phellandrene  is  regarded  in  oils  destined  for  pharmaceutical 
purposes,  is  scarcely  warranted.  If  the  presence  of 
phellandrene  were  not  condemned,  E.  Risdoni  and,  to  a 
lesser  degree,  E.  linearis,  would  be  very  suitable  as  sources 
of  commercial  eucalyptus  oil,  though  the  official  standard 
for  sp.  gr.  would  have  to  be  reduced  to  0*905  at  15°  C. 
Several  of  the  species  yield  phellandrene  oils  for  which 
there  is  a  good  demand  in  connection  with  mineral  separa- 
tion (flotation)  processes.  For  example  E.  Delegatensis  is 
used  somewhat  extensively  as  a  timber-producing  tree,  and 
it  would  probably  prove  profitable  to  utiliso  the  leaves 
(wasted  at  present)  for  oil  extraction.  The  E.  amygdalina 
of  Tasmania  is  a  different  species  from  the  tree  known  by 
that  name  in  Australia  {E.  amygdalina,  var.  Australiana 
is  proposed  as  name  for  the  latter) ;  its  oil  contains  much 
less  eucalyptol,  more  phellandrene,  and  is  much  less 
soluble  in  alcohol  than  the  Australian  oil,  and  it  also  has  a 
very    high    lsevo-rotation. — A.  S. 


Bpeeta. 

Yield. 

Sp.  gr. 
at  15°  C. 

Opt. 
rotation, 

O.D. 

Saponif. 
value. 

Refractive 
index. 

Solubility 
in  alcohol. 

Eucalyptol. 

Chief  constituents. 

per  cent. 

| 

per  cent. 

E.  aeerrutn  .  .  . 

0-16 

0-8956 

—  1-1° 

32-8 

1-4756  at  18° 

1  vol.  80%  * 

21 

d-Pinene,  phellan- 
drene, eucalyptol, 
geraniol,  geranyl 
acetate,  solid  and 
liquid  paraflins,  ses- 
quiterpene. 

E.  amygdaliitti 

140 

0-8668— 

—  59-1°  to 

2-0 3.2 

1-4761—1-4790 

7  vols.  70%— 

12—24 

Phellandrene.euealyp- 

0-8148 

—751° 

at  18° 

1  vol.  80% 

tol,  piperitone,  ses- 
quiterpene. 

E.  eocciltra 

0-61 

0-8810 

—35-8° 

4-9 

1-4831  at  24° 

insoluble  in  10 
vols.  80% 

under  5 

Phellandrene,euealyp- 
tol,  piperitone,  eu- 
desmol. 

E.  cordata .... 

2-32 

0-9138 

+    9-3° 

14-8 

1-4695  at  16° 

lj  vol.  70% 

62 

Eucalyptol,  d-pinene, 
esters. 

E.  DfUgaUnmn 

1-.-.2 

0-8664 

—48-4° 

3-1 

1-4828  at  24° 

insoluble  in  10 
vols.  80% 

traces 

Phellandrene,  piperi- 
tone,  sesquiterpene. 

E.  (luitnii .... 

0-39 

0-9014 

+    1-5° 

6-7 

1-4752  at  18° 

4  vols.  80% 

41 

d-Pinene,  phellan- 
drene, eucalyptol, 
esters,  sesquiterpene. 

E.  lintari*  . . . 

1-45 

0-9096 

—10-2° 

5-8 

1-4659  at  24° 

6  vols.  70% 

52 

Eucalyptol,     phellan- 
drene,   piperitone, 
sesquiterpene. 

E.   Mu*llrri   .  . 

1-28 

0-9096 

+  10-4° 

1.-.-3 

1-4629  at  24° 

4  vols.  70% 

60 

Eucalyptol,  d-pinene, 
esters. 

E.  obli-jita .... 

0-7 

0-8836— 
0-8845 

—24-2°  to 
—28-8° 

7-2—8-1 

1-4839  at  19°— 
1-4852  at  24° 

3—4  vols.  70% 

under  5 

Phellandrene.eucalyp- 
tol,  aromadendral. 

E.  Perriniana 

1-01 

0-9119 

+   8-9° 

.    10-3 

1-4651  at  15° 

2  vols.  70% 

68 

Eucalyptol,  d-pinene, 
esters,  sesquiter- 
pene. 

E.  phUbop/ti/lla 

1-01 

0-892') 

—22-4° 

3-2 

1-4761  at  18° 

insol.  10  vols. 
80% 

9 

J-Pinene,  phellan- 
drene, eucalyptol, 
eudesmol. 

E.  rnjnan*  . . . 

0-80 

0-8802— 
0-8879 

—28-4°  to 
—31-1° 

13-2—15-4 

1-4882  to   1-4901 
at  20° 

5  vols.  80% 

traces 

Phellandrene,  eudes- 
mol, piperitone,  es- 
ters, sesquiterpene. 

E.  Ftiidoni 

1-:;- 

0-904.'.— 
0-9145 

—0-3°  to 
—14-6° 

21-3—27 

14660  at  19°  to 
1-4788  at  16° 

H— 5  vols.  70% 

56—58 

Eucalyptol,  phellan- 
drene, piperitone, 
esters. 

t.i.i,,;  . . 

...»- 

0-9075 

+  10-6° 

3-9 

1-4653  at  24° 

6  vols.  70% 

64 

Eucalyptol,  d-pinene, 
sesquiterpene. 

•  n  nAn    . . 

0-66 

0-8864 

—27-6° 

3-2 

1-4872  at  17= 

5  vols.  80% 

7 

Phellandrene.eucalyp- 
tol,  piperitone,  eu- 
desmol, sesquiter- 
pene. 

Eucalyptol,  d-pinene, 

'••'/'ra   .. 

in 

0-9088 

+  11-8° 

18-3 

1-4638  at  23° 

6  vols.  70% 

63 

esters. 

•'•i .  . . 

M 

04170 

+    3-1* 

111 

1-4690  at  18° 

U    vol.   70% 

62 

Eucalyptol,  d-pinene, 
esters,  sesquiter- 
pene. 

E      r*rniro*a     . 

0-76 

0-0038 

+  11-3" 

5-9 

1*4661  at  18° 

1   vol.  80% 

50 

Eucalyptol,  d-plnene. 

nrtaoHi  . 

0-54 

04164 

+    4-^ 

94 

1-4711   at    Id 

1   vol.  80% 

50 

Eucalyptol,  d-plnene, 
phellandrene,  eaten, 
sesquiterpene, 

1           rijltn    . . . 

0-79 

— 204 

3-3 

1-4H10  at   18° 

B   vols.  80% 

21 

Pheliandrene.eucalyp- 
tol,  piperitone,  eu- 
desmol, sesquiter- 
pene. 

•  'Hie  alcohol  percentage  Is  by  weight. 


Id   S.  globulus,  tin-  following  ■.[»<•<  i>-*  yield  oils  con 
tabling  orei  M  pet  cent,  of  eucalyptol,  and  an-  free  from 
pbeUaadrene  and  piperitone,  the  principal  terpene  being 

[iin<  r.  /.       CM*dMr>,     /.        Mn'lhri,     K.     /'<  rmi kiihi.     A'. 


llydroxylamiiK  ;     Determination  of .     E.    Ruj>|>   and 

II.     .Mad.,,     Ar.li.      I'liarm.,     1913,     251,     295—300. 
TWKNTY -KIVK    <■.<•.    of    a    bromate -bromide    solution    (3-3.r> 

grms.  K6r0|  and   1",  grms.  KBr  per  litre,  standardised 
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by  N/\0  tliosulphate)  are  treated  successively  with 
100  c.c.  of  water,  a  quantity  of  hydroxylamine  solution 
containing  not  more  than  0-01  grm.  of  the  base,  and 
10  c.c.  of  dilute  sulphuric  acid.  After  30  mins.,  1  grm.  of 
potassium  iodide  is  added  and  the  liberated  iodine  is 
titrated  with  N/10  thiosulphate  solution.  The  quantity  of 
bromine  consumed,  expressed  in  c.c.  of  AT/10  thiosulphate, 
is  multiplied  by  0-001158  to  give  the  amount  of  hydroxyl- 
amine hydrochloride  present. — W.  P.  S. 


Farnesol ;    The   aliphatic   sesquiterpene   alcohol 


M. 


Kerschbaum.     Ber.,  1913,  46,  1732—1737. 


The  seeds  of  musk  (Hibiscus  AbHmoschus  L.)  contain 
about  0*12  per  cent,  of  the  aliphatic  sesquiterpene  alcohol 
farnesol, 

(CH3)2C  :  CH'CBYCH./C^CHj)  :  CH,CH2*CH2'C(CH3)  :  CH'CHo'OH. 

After  saponifying  the  ethereal  extract  of  the  seeds,  the 
alkaline  liquors  are  extracted  with  ether,  and  the  farnesol 
then  isolated  by  means  of  its  phthalic  acid  ester,  and 
subsequent  fractionation.  Its  characters  are  :  b.  pt. 
160°  C.  at  10  mm.  ;  sp.  gr.  0-885  at  18°  C,  nD  =  1-48809, 
aD  =  ±0°.  The  acetate  boils  at  169°— 170°  C.  at  10  mm. 
When  oxidised  by  means  of  chromic  acid  in  dilute  sulphuric 
acid  an  aldehyde,  farnesal,  C15H240,  is  produced.  This 
boils  at  172°— 174°  C.  at  14  mm.,  has  the  sp.  gr.  0-893  at 
18°  C,  nj>  =  1-49951,  and  is  optically  inactive.  The  semi- 
carbazone  crystallises  from  ethyl  acetate  in  soft  leaflets 
melting  at  133° — 135°  C.  Farnesal  oxime  was  converted 
into  the  nitrile  and  hydrolysed  with  an  alcoholic  solution 
of  sodium  hydroxide  with  the  formation  of  farnesenic  acid 
(b.  pt.  202°— 206°  C.  at  16  mm.),  acetic  acid  and  dihydro- 
pseudoionone,  C13H220.  The  semicarbazone  of  the  latter 
crystallises  from  a  mixture  of  ethyl  acetate  and  light 
petroleum  in  leaflets  melting  at  95° — 96°  C. — F.  Shdn. 

Farnesol.     C.  Harries  and  R.  Haarmann.     Ber.,  1913,  46, 
1737—1741. 

The  constitution  assigned  to  farnesol  (see  preceding 
abstract)  is  borne  out  by  the  results  of  oxidation  with 
ozone.  When  boiled  with  water,  the  tri'ozonide  yields 
acetone,  laevulinic  aldehyde,  laevulinic  acid,  and  formic 
and  acetic  acids. — F.  Shdn. 

Ketones  and  aldehydes;  Seduction  of to  the  corre- 
sponding hydrocarbons  by  means  of  amalgamated  zinc 
and  hydrochloric  acid.  E.  Clemmensen.  Ber.,  1913,  46, 
1837—1843. 

A  considerable  excess  of  granulated  zinc  is  digested 
for  about  an  hour  with  5  per  cent,  mercuric  chloride 
solution.  The  liquid  is  poured  away,  and  the  aldehyde 
or  ketone  to  be  reduced  is  added  without  washing  or  drying 
the  metal.  Hydrochloric  acid  (1:1)  is  then  added  to 
cover  the  zinc  and  the  whole  is  warmed  under  a  reflux 
condenser  for  some  hours.  Fresh  hydrochloric  acid  is 
added  as  required  to  maintain  a  brisk  evolution  of  hydrogen. 
In  this  way  numerous  fatty-aromatic  ketones  have  been 
satisfactorily  reduced  (e.g.,  acetophenone  to  ethyl  benzene, 
methyl  benzyl  ketone  to  ra-propylbenzene,  methyl-a- 
naphthyl  ketone  to  a-ethylnaphthalene)  as  well  as  aromatic 
aldehydes  (benzaldehyde  to  toluene),  and  aliphatic 
aldehydes  and  ketones  (e.g.,  methyl-w-heptadecyl  ketone 
to  n-nonadecane,  stearone  to  pentatriacortanc,  cenanth- 
aldehydc  to  n-heptane). — W.  H.  P. 

Acetone;    Purification  of by  meant  of  sodium  iodide. 

K.  Shipsey  and  E.  A.  Werner.     Chcm.  Soc.  Proc,  1913, 
29,  194. 

It  has  been  shown  that  sodium  iodide  can  unite  with 
acetone  to  form  a  crystalline  compound  having  the 
composition  NaI,3C3H66.  Experiments  have  now  been 
made  which  show  that  acetone  in  a  high  degree  of  purity 
can  be  prepared  from  the  commercial  article  in  a  very 
simple  manner  by  the  aid  of  sodium  iodide.  The  hydrate  <1 
salt  NaI,2H20  may  be  used  with  advantage  on  account 
of  its  ready  solubility  in  acetone  ;  the  solution  when 
cooled  to  about  — 8°  C.  gives  a  very  good  yield  of  the  above 
compound,  and  it  is  possible  to  obtain  70  per  cent,  of  the 


acetone  in  a  pure  state  in  a  single  operation.  The  purified 
acetone  was  found  to  be  quite  equal  to  that  prepared  by 
the  rather  tedious  bisulphite  process. 

Catalytic  oxidations  at  high  temperatures.  [Formaldehyde 
from  methyl  alcohol.]  S.  Fokin.  J.  Russ.  Phys.-Chem. 
Ges.,  1913,  45,  286—288.     Chem.  Zentr.,  1913,  1,  2016. 

When  methyl  alcohol  vapour  mixed  with  air  was  passed 
over  different  metals  capable  of  acting  as  oxidation 
catalysts,  the  order  of  activity  was  found  to  be  as  follows  : 
Co  2-*8  per  cent,,  Ni  1-08,  Al  1-5,  Mn  2-01,  Pt  5-2,  Cu  43—47, 
Ag  64—66,  Au  71,  and  Cu  +  Ag  84  per  cent,  of  formalde- 
hyde. In  other  comparative  experiments  the  order  of 
efficiency  was  Au<^Cu<^Ag. — A.  S. 

Patents. 
Butadiene    and    Us    homologues ;     Manufacture    of  ■ 


F.  E.  Matthews,  E.  H.  Strange,  and  H.  J.  W.  Bliss, 
London.     Eng.  Pat.  12,771,  May  30,  1912. 

The  anhydride  (oxide)  of  the  corresponding  glycol  is 
halogenated  directly  by  means  of  a  halogen  acid,  a  phos- 
phorus halide,  etc.,  and  two  mols.  of  the  hydrohalogen 
acid  are  subsequently  removed  from  the  dichlorohydro- 
carbon  to  produce  butadiene  or  a  homologue.  The  glycol 
anhydrides  may  be  dehydrated  directly  to  form  the  un- 
saturated hydrocarbon,  e.g.,  by  the  process  described  in 
Eng.  Pat.  3873  of  1912  (this  J.,  1913,  449).  Again,  the 
i  corresponding  chlorhydrin  may  be  dehydrated  to  form 
the  unsaturated  chloride,  from  which  the  halogen  acid  is 
finally  removed.  This  may  be  effected  by  heating  with 
an  alkali,  a  formate,  a  carbonate,  lime,  or  quinoline. 

— T.  F.  B. 

Telrodotoxin  and  process  of  extracting  the  same.     Y.  Tahara, 
Tokyo.     U.S.  Pat.  1,058,643,  April  8,  1913. 

The  viscera  of  Tetrodon  is  repeatedly  extracted  with 
dilute  solutions  of  formaldehyde,  the  albuminous  substances 
are  separated  from  the  combined  extracts  by  heating, 
and  lead  acetate  or  baryta  is  added  to  the  liquid  to  pre- 
cipitate other  impurities.  The  tetrodotoxin  is  then 
precipitated  by  means  of  a  heavy  metal  salt  in  presence 
of  alkali,  and  subsequently  separated  from  the  heavy 
metal  salt.  The  solution  is  now  evaporated  to  a  syrup 
and  precipitated  by  alcohol  and  ether ;  the  inositol  is 
removed  by  fractional  crystallisation  and  the  basic  organic 
impurities  by  addition  of  mercuric  chloride,  after  which 
the  pure  toxin  is  precipitated  by  alcohol  and  ether. — T.F.B. 

Nitrohydroxystibinic  acids  ;  Process  for  preparing  aromatic 

-.     Chem.  Fabr.  von.  Heydcn.     Ger.  Pat,  259,875, 

Dec.  24,  1911. 
Nitro   compounds   of  aromatic   aminostibinic   acids    are 
heated  with" caustic  alkali  lyes  until  no  more  ammonia  is 
evolved,     nitrohydroxvarylstibinie  acids  being    produced 
(sec  also  Eng.  Pat,  16,*350  of  1912  ;    this  J.,  1913,  109). 

— T.  F.  B. 


Thiourea  from   cyanamide  ;    Process  for  preparing . 

H.  Kappcn.  Ger.  Pat.  260,061,  Nov.  1,  1911. 
Thiourea  may  be  obtained  by  treating  dilute  aqueous 
solutions  of  cyanamide  with  hydrogen  sulphide  at  high 
temperatures.  The  addition  of  acid  or  alkaline  agents, 
and  of  soluble  sulphur  compounds  of  arsenic,  antimony, 
or  tin,  increases  the  efficiency  of  the  prooess.  The  leaction 
may  be  effected  in  closed  vessels  under  pressure,  the 
hydrogen  sulphide  being  introduced  through  a  number 
of  orifices. — T.  F.  B. 

Alkaloids  of  the  morphine  group;     Pr<Kcsx  for  preparing 

kydrogenated .     H.  and  B.  Oldenberg.    Ger.   Pat. 

2(50,233,  June  22,  1911. 

'   Alkaloids  of  the  morphine  group  are  concerted  into 

hydro-compounds  by  the  action  of  molecular  hydrogen  in 

presence  of  colloidal  palladium  as  catalyst.     The  medicinal 

properties    of   tho   products    differ   considerably    in   some 
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respects  from  those  of  the  original  alkaloids ;  for  instance, 
the  physiological  Bffecte  of  hydromorphine  are  more  lasting 
than  tnene  of  morphine  it-elf. — T.  F.  B. 


ilerylglycoUic  acid  ilii/mol  ester;  Process  for  preparing 

.    J.  1>.  Riedd  A'.-G.     Ger.  Pat.  260,471,  Nov.  25, 

191 1.     Addition  to  Ger.,  Pat  252,157  (see  this  J.  1912, 
1201). 

[sOVAIJtRYIALYCOLUC  add  thymol  ester,  prepared  in  the 
ordinary  manner  from  thymol  and  isovaleric  aeid,  possesses 
physiological  properties  similar  to  those  of  the  esters 
■"llt'il  in  the  chief  patent.  It  is  an  almost  odourless, 
yellowish  liquid,  of  sp.  gr.  1-037  and  b.  pt,  207°— 209°  C. 
at  1!)  mm.— T.  P.  B. 


Orange  lean  *  :    Production  of  a  solid  preparation,  suitable 

for  a-'  at  i  toporific  agent,  from .     F.  Hoffmann-La 

Roche  and  Co.     Ger.  Pat,  260,481,  Feb.   1,  1912. 

A  N  tqueous  extract  of  orange  leaves  is  evaporated  at  a  low 
temperature  to  a  syrupy  consistency,  and   the  residue  is 
treated    with   alcohol.     A   L'reyish-yellow   powder   is    pre 
cipitated,   which   contains   the  soporific   principle  in   the 
form  of  a  glucoside. — T.  F.  B. 


Us;    Process  for   preparing    "lea"  from 
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M.  Lorenz  and  Co.     Ger.  Pat.  200,528,  Aug.  30,  1912. 

Dkikd  bean  sheila  are  cut  into  fragments  which  are  pro- 
vided  with  a   coating  of  equal  parts   of  agar-agar  and 
t)i  ;    they  are  then  roasted  for  four  or  five  hours 
in  a  roastmg-druin  at    100° — 110°  O,  and  the  gelatinous 
ng  is  separated  by  mechanical  means.     The  gelatinous 
coating  serves  to  prevent  loss  of  active  constituents  during 
Eing.      'Tea-'    prepared  from   the   product   may   be 
ii-'  d  a-  a  diuretic. — T.  F.  B. 


Ester  rulpkurie  acids  from  oxy-acid  enters  of  tht  alia  mines 
and  their  olkylarnmonium  salts;    Process  for  the  man/a- 

far'un    of .     It.    0.    Ade,    and    The    Hoffmann-La 

Roche    I  bemioal    Work-,    Ltd.,    London.     Eng.    Pat. 
12,237.    May    2:!,    1912. 

Ger.    Pats,   247.4.-..-).  247,456,  and  247,457  or  1911; 
this  J.,   1912,  796.—  T.  F.  B. 


Cholir  acid;    Manufacture  of  a  [strontium]  salt  of . 

Knoll    and    < '<>..    Ludwigshafen    on    Rhine,    Germany. 

Bog.    Pat   27,695,   Dec   2,   1912.     Dndet  Int.  Conv., 

Dec,  1.  1911. 
-      G       Pat.  254,530  of  1911;  this  J.,  1913, 110.— T.F.B. 


Hydrogen     peroxide    compounds    [with    hr-y.aimihuh <n<Ulr- 

amint  '  ;  Procest  of  prodm  ing  liable .     M.  Hartmann 

ai  oby,  Munich,  Germany.     U.S.  Pat.  1,063,679, 

.[.me  :-,.  1918. 

i      73 of  1912;  tin   J.,1913, 672.— T.  F.  B. 


ated  compounds  ;  Proa  --  of  preparing  hydrogenised 

product*  from   .     A.  Skita,   Karl-ride.    usignoT  to 

C.     F.     Boehrinffer    and    Sdhne,    Mannheim-Waldhof, 
Germany.     Q.8    Pi  t.   1,063,746,  dune  3,   1913. 
Bn  Fr.  Pat.  147,420 ol  1912;  this  J.,  1913,  253.     T  F  15. 


Hexamethylenetei  [Camphoric    acid]    tali   of 

„„rj  /,*  ■urn.     A.    Kircher,  Sindlingen, 

Awignor   to    Parbwerke    rorm.    lieii  ter,    Lucius,    and 

Hriirnn.'.      H5chst      "ii      Mane-,      G  U.B.      Pat, 

1,064,227,  Jurie    10.    1913. 

Pat.  21 ,728  of  1912:   this  J.,  1912,  II  IT.      T.F.B. 

Manufacturt  of  haJogenated  to  anilines      Eng  Pat.  IJ,~t- 

l\. 


Si  nsitivi  ncss  to  light  of  silver,  mercuric,  lead,  and  cuprous 
a :  ides ;  basic  lead  and  cupric  azides.  Wohler  and  Krupko. 
Sec  VI 1. 

Patent. 

Toning-bath.  for  photographic  silver  prints.  P.  Rehliindcr, 
Chariot  ten  burg,  Assignor  to  Chem.  Fabr.  auf  Actien, 
voi  in.  E.  Schering,  Berlin.  U.S.  Pat.  1,064,379,  June  10, 
1913. 

A  salt  of  an  acid  containing  selenium,  e.g.,  selenosulphuric 
acid,  is  used  as  a  constituent  of  the  toning  bath. — T.  F.  B. 


XXII.— EXPLOSIVES ;  MATCHES. 

[Coal  dust  explosions.]    Explosions  in  Coal  Mines  Com- 
mittee.    Fourth  Report.     See  Ha. 

Patents. 

Explosives;      Manufacture    of .     D.     D.     Robertson, 

London,  and  M.  Wollenwebcr,  Hayle,  Cornwall.     Eng. 
Pat.  10,002,  April  27,  1912. 

Nitrocellulose  (65  to  95  parts),  nitroglycerin  (5  to 
35  parts),  and  diphenylamine  (0-1  to  1  part)  are  incorpor- 
ated with  ether-alcohol,  and  pressed  into  strips  or  cords,  or 
cut  into  grains.  The  powder  is  waterproofed  with  a 
solution  of  camphor,  and,  after  drying,  is  dipped  into  a  20 
per  cent,  solution  of  potassium  tartrate.  After  re-drying, 
the  powder  is  polished  with  graphite.  Camphor  may  be 
employed  up  to  2  per  cent.,  and  potassium  tartrate  from 
0-2  to  2  per  cent.  The  treatment  is  intended  to  render  the 
powder  flameless  and  smokeless.  Nitroglycerin  may,  if 
necessary,  be  omitted  from  the  powder. — G.  W.  McD 

Explosives  from  glycols  or  their  oxides  ;  Manufacture  of  ■ 


F.  E.  Matthews,  E.  H.  Strange,  and  H.  J.  W.  Bliss, 
London.     Eng.  Pat.   12,770,  May  30,  1912. 

Explosives  are  produced  by  nitrating  glycols  having  the 
hydroxyl  groups  attached  to  neighbouring  carbon  atoms, 
or  the  corresponding  oxides.  The  nitrated  glycols  may 
be  mixed  with  equal  weights  of  nitroglycerin  and  nitro- 
cotton  to  form  explosives. — G.  W.  McD. 

Black  powder  or  other  blasting  charges  ;    Composition  for 

coating   pellets    of .     Curtis's    and    Harvey,    Ltd., 

London,  and    C.  L.  Watson-Smith,  Faversham,  Kent. 
Eng.  Pat.  16,111,  July  10,  1912. 

Tiik  pellet,  or  blasting  charge,  is  coated  with  a  mixture  of 
paraffin  wax  (13  parts)  and  aluminium  (1  part).  This 
coating  gives  the  pellet  a  colour  and  lustre  which  renders 
its  detection  in  coal  quite  easy,  and  thus  diminishes  the 
danger  arising  from  the  unrecognised  presence  of  unex- 
plored  blasting  charges  in  coal. — G.  W.  McD. 


Snji  tij     i  .i  /ill'  ins  ;      Manufacture     of  - 


-.     Ver.     Koln- 

Rottwefler    Pulverfabriken.     Ger.  "Pats.    269,31 1,  Oct, 

29,    1910,  260,312,   Dee.    13,  1910,  and  260,313,   Dec  9, 

1911. 

(1)  Alkali  silts  of  nitrooresolsulphonio  acids,  especially 

lie    ammonium  silt,  are  mixed  with  alkali  nitrates,  with 

..i    without  addition  of  trinitrotoluene  or  other  suitable 
(2)  Baits  of  sulphonated  mononitro-pbj 

are  intimately  mixed  with  oxygen -carriers.       (3)  Explosi 
which  <ii>    be  detonated    by  a  fuse,   without   a  ilet  onator, 

are  prepared  by  mixing  ammonium  nitrate  with  salts  of 
mono-,  di-,  and  t  rinitrophenols,  or  mono-,  di-,  and  trinitro- 

ols    (with    tie-    exception    of    the    ammonium    salt,-    of 

trinitrophenol  and   trinitrocresol)  or  of  their  Bulphonio 

.•  ids. — A.  S. 
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Explosive  compositions  for   use   in  detonators.     E.    Herz, 
Vienna.     Eng.  Pat,  27,198,  Nov.  26,  1912. 

See  Fr.  Pat.  450,897  of  1912  ;  this  J.,  1913,  627.— T.  F.  B. 

A ilrocellulose- nitroglycerin  powder  ;    Smokeless   and 

method  of  making  the  same.  F.  A.  Ritschke,  Geesthacht, 
Germany,  Assignor  to  E.  I.  du  Pont  de  Nemours  Powder 
Co.,  Wilmington,  Del.  U.S.  Pat.  1,063,469,  June  3, 
1913. 

See  Fr.  Pat.  434,112  of  1911  ;  this  J.,  1912,  238.— T.  F.  B. 


XXIII.— ANALYTICAL  PROCESSES. 


Cadmium  from,  zinc  ;  Separation  of . 

and  K.  S.  Guiterman.     Z.  anal.  Chem. 
470. 

The  separation  of  cadmium  from  zinc  by  hydrogen  sulphide 
is  best  carried  out  in  hot  (4 — 5  N)  sulphuric  acid  solution, 
the  gas  being  passed  until  the  solution  has  cooled.  The 
quantity  of  zinc  precipitated  is  less  than  in  hydrochloric 
acid  solution,  but  if  more  zinc  than  cadmium  be  present, 
the  sulphide  precipitate  must  be  re-dissolved  in  warm 
dilute  hydrochloric  acid  (1  :  1),  the  solution  evaporated 
and  heated  with  a  slight  excess  of  sulphuric  acid,  and  the 
precipitation  repeated.  Separation  by  electrolysis  is 
more  rapid  and  convenient  than  the  sulphide  method. 
With  not  more  than  1  grm.  of  cadmium  plus  zinc,  this 
m  ly  be  carried  out  in  oxalate  solution  at  70° — 80°  C,  with  a 
gauze  electrode.  8  grms.  of  potassium  oxalate,  6  grms.  of 
ammonium  oxalate,  and  0*3 — 0-5  grm.  of  oxalic  acid  are 
added  to  the  sulphate,  or  chloride,  solution,  which  is  then 
electrolysed  for  4 — 5  hours  (with  0-1  grm.  of  cadmium), 
the  current  being  0-03  amp.  and  the  E.M.F.  at  the  terminals 
1-4 — -1-6  volt  ;  a  condenser  is  arranged  to  prevent  evapora- 
tion of  the  electrolyte.  From  cold  sulphuric  acid  solution, 
0-04 — 0-2  grm.  of  cadmium  may  be  separated  electro- 
lytically  in  the  presence  of  50  times  the  quantity  of  zinc, 
the  neutral  sulphate  solution  acidified  by  adding  5  grms. 
of  sodium  bisulphate,  and  electrolysis  being  effected  with  a 
rapidly  rotating  electrode;  a  smooth  cathode  is  employed 
and  the  cathode  current  density  made  as  nearly  uniform 
as  possible.  The  deposition  of  0*2  grm.  of  cadmium 
requires  30 — 60  minutes. — F.  Sodn. 

Chromium  in  the  presence  of  iron  ;   Volumetric  determination 

of .     A.    Kurtenacker.  Z.    anal.    Chem..    1913,    52. 

401—407. 

Tin;  solution  is  treated  with  an  excess  of  bromine  water, 
then  made  strongly  alkaline  with  potassium  hydroxide, 
heated,  with  frequent  agitation,  for  half-an-hour  on  the 
water-bath,  cooled,  made  up  to  250  c.c,  and  filtered 
through  a  dry  filter.  100  c.c.  of  the  filtrate  are  neutralised 
by  adding  dilute  sulphuric  acid  until  the  colour  of  bromine 
becomes  permanent,  20  c.c.  of  30  per  cent,  potassium 
bisulphate  solution  are  added,  and  the  mixture  is  boiled 
vigorously  for  5  minutes.  Chromate  is  determined 
iodometrically  in  the  cooled  liquid,  but  should  any  odour 
of  bromine  be  observed  after  boiling  (thus  indicating 
ondeoomposed  bromate),  a  further  10  c.c.  of  bisulphate 
solution  must  be  added  and  the  boiling  repeated  before 
titration.  The  residual  ferric  hydroxide  is  dissolved  and 
titrated  in  the  usual  way. — F.  Sodn. 

Iron  from   chromium  ;    Separation  of .     F.   Bourion 

and  A.  Deshayes.      Comptee  rend.,  1913,  156,  1769 — 
1771.     (See  also  this  .).,  1912,  559.) 

The  ignited  oxides  are  gradually  heated  from  200°  C.  to 
650°  C,  and  then  maintained  at  the  higher  temperature 
for  3 — 4  hours  in  a  very  slow  stream  of  chlorine  carrying 
sulphur  chloride  vapour  from  the  liquid  kept  at  30° — 40  < '. 
If  the  chromium  is  likely  to  be  more  than  40  per  cent,  of 
the  total  metal,  the  oxides  are  fir-t  mixed  with  their  own 
freight  of  ammonium  sulphate,  and  the  mixture  La  gradually 
heated  in  a  stream  of  chlorine  only  till  all  the  sulphate  is 
decomposed  and  volatilised;    the  porous  mass  remaining 


W.  D.  Treadwell 
,  1913,  52,  459— 


is  then  exposed  to  the  mixed  chlorine  and  sulphur  chloride. 
The  boat,  and  the  portions  of  the  tube  containing  any 
volatilised  chlorides,  are  then  treated  with  cold  water, 
which  dissolves  the  ferric  chloride  completely,  and  leaves 
the  chromic  chloride  undissolved.  From  the  weight  of 
chloride  that  of  the  chromium  sesquioxide  is  calculated, 
whilst  the  iron  is  precipitated  by  ammonia  from  the 
solution  of  ferric  chloride. — J.  T.  D. 


Me  Bride 


Determination  of  sulphur  in   illuminating  gas. 
and  Weaver.     See  IIa. 


Determination  of  phenol  in  crude  carbolic  acid  and  tar  oils. 
Weiss.     See  111. 

Analysis    of   umt/l    acetate    and    collodion.     Chercheffsky. 

See  V. 

Distinguishing     sulphite-   and     sulphate-pulp     in     paper. 
Schwalbc.     See  V. 

Gas-analytical   determination   of  nitric  oxide   and  oxygen 

based  on  the  formation  of  nitrous  anhydride.     K linger. 
See  VII. 

Determination  of  active  oxygen  in  perborates  and  detergents 
containing  perborates.  Litterscheid  and  Guggiari. 
See  VII. 

Determination   of  polythionate   in  presence  of  thiosulpkate 
and  free   sulphur   dioxide.     Feld.     <SVe  VII. 

Determination  of  organic   matter  in  clay.     Ehrenberg  and 
others.     See  VIII. 

Proportionate   determination   of  cocoanut   and  palm-kernel 
oil    in    mixtures.     Burnett    and   Rcvis.     See   XII. 

Examination     of    the     Kumagawa-Suto    fat-determination 
method  with  regard  to  oxidation  of  the  fatty  acids  and 
unsaponifiable     mailer    durina     the    process.     Tamura 
See  XII. 

Weight-giving  properties  of  tanning  materials  as  estimated 
in  the  laboratory.      Wisdom.     See   XV. 

Determination  of  milk  sugar  in  milk  after  precipitation  with 
ammonium  sulphate.     Kretschmer.     See  XIXa. 

Determination  of  "  crude  fibre  "  and  cellulose  [in  barks,  etc.] 
Matthes  and  Konig.     See  XX. 


Determination 


of    hydroxylaminc. 
See  XX. 

Patents. 


Rupp     and     Mader. 


Gases  ;     Device  for   delecting    suspended    matter    in . 

W.    W.    Strong,    Mechanicsburg,    Pa.,    U.S.A.      En-. 
Pat,    21,199,  Sept.   17,   1912. 

The  generator,  G  (see  Fig.),  is  connected  with  the  primary, 

P,  of  a  transformer,  in   which  the  current    is  converted, 


by  a  secondary,  S,  to  aboul  30,000  to  10,000  volts.  Between 

the   terminals',    3,  and    4,  respectively,    placed    inside    the 
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chimney  stack. aie  the  terminals.  6.  and  7,  the  former  being 
connected  with  a  low-tension  generator,  G,  and  the  latter 
with  a  bell,  10.  which  in  turn  is  connected  with  6'.  The 
terminals,  3,  and  4.  are  so  far  apart  that  under  ordinary 
conditions  there  will  be  no  sparking  between  them.  When 
the  space  surronnding  the  terminals  contains  a  sufficient 
quantity  of  suspended  matter,  as,  for  instance,  air  con- 
taining smoke  or  other  products  of  combustion,  a  con- 
ductive bridge  will  he  formed  between  the  terminals  and 
-parks  will  pa>s  between  3  and  4.  The  air  insulation  between 
the  terminals,  6  and  7,  will  he  broken  down  during  the  time 
of  the  passage  of  the  sparks  between  3  and  4,  and  the 
resulting  short  circuit  causes  the  current  to  flow  through 
and  ring  the  bell,  10.— G.  W.  Mt-D. 


/'■    'inn  air  or  other  gates  ,'  Apparatus  for 


-.     M.  Arndt, 
Aix'la-GhapeDe,  "Germany:"  U.S.  Pat.  1,003,946,  June 
10.  1913. 
3m  Bug.  Pat.  402  of  1910  ;   this  J.,  1910,  724.— T.  F.  B. 


Books    Received. 

Report  on  thk  Progress  of  Agriculture  in  India 
kor  1911-12.  By  Bernard  Coventry.  Agricultural 
Ad\  iaef  to  the  Govt,  of  India.  Superintendent  Govern- 
ment Printing,  Calcutta,  India,  1913.  Price  7d. 
\  rohUM  (9|  X  7  ins.),  containing  65  pages  subject 
matter,  with  two  maps  and  tables. 

Disinfection   and    Disinfectants.     By   M.   Christian. 
Physician    in    Chief,    Royal    Institute    for    Infectious 
Diseases,  Berlin.     Translated  by  Charles  Salter.     Scott, 
Greenwood  and  Son,  8,  Broadway,  Ludgate,  London, 
E.C.     1913.     Price  5s.  net. 
Volume  (71  x  5  ins.)  containing  112  pages  of  subject  matter 
with    18   illustrations,  and   an   alphabetical   index.     The 
text  is  classified  as  follows  : — I.  Introductory.     II.  Physical 
disinfection,     (i)  Heat,     (ii)  Light  and  other  rays,     (Hi) 
trie  currents,  and  mechanical  influences.     III.  Chemi- 
cal  disinfection,     (i)    Liquid    disinfectants,     (ii)   Gaseous 
di-infr  etants.     IV.  Combined     systems     of     disinfection. 
(i)  Gartner's  im-thod  of  disinfecting  books,     (ii)  Formalin 
vapour  method. 

-.tokktabej.lkn.  Von  Dr.  Gustav  S(  iiultz.  Pro- 
nrder  Chemieehen  Technologic  an  der  K.  Teohnischen 
Hoehschule  sn  Mnnchen.  (Funfte  Auflage  der  tabcll- 
ari.-'h'ii  Qeberrich.  der  kunstlichen  organischen 
Pai  betoffe  von  <:.  Bchultz  and  Paul  Julius).  Lieferungen 
-  and  9.  Weidmannsche  Bnchhandlung.  Berlin.  1913. 
Price  of  each  number  M.  3. 

B   and    9   of   this    work    are    now   issued.      Part   8, 

•  ommencei  with  page 281, and dyestuffNo.  811  (Argolgelb), 
and  end-  on  120,  wi'li  a  teriet  of  inorganic  or  mineral 

colour.-,  the  Brat  being  No.  940  (Blanc  fixe).     Part  9  begins 
on  page  321,  with  a  continuation  of  the  mineral  colon] 
and  end-  or.  100,  with  No.  1001  (Rothol/Jack). 

Dll  Kl.K<  TI'.OLYTJ-'  HE  Al.KAI.I'  HI.ol;II)/.F.I:I.Kf;l  N<;  M  I'l 
n-fF.'.    K  ATllODKNMKTAt.I.K-..        I  bra  u  -gegeU-|l    V'Hl    Dr. 

.Ik\s  Bourn.  II.  Teil.  Beacbreibung  an  gefuhrtei 
Anlagen  asw.  Wilhelm  Knapp'i  verlag.  Halle  (Saale). 
1912.     Price  M.  940- 

the  notice  of  Pari  I.  1 1  thl  3  1912,  610.  Part  II 
form-  a  volume  (9j  /  f>|  ins.)  containing  Ixo  pages  of 
-'ibj<<t  matter  with  52  niustrations,  and  an  alphabetical 
index  of  namea.    Therubjecl  matter  receive   the  following 

ition  :--!.    Arrangement    of   the   different    types  of 

ceua,     EL  The  Grieaheim-Elektron  process.     III.  vertical 

diaphragm  f  lis.  in   which   the  electrolyte   i-   muvi  -d   from 

the   anode   to  the   cathode,     jv.   Celli   with   horizontal 
diaphragma,  etc.     V.  CeHi  without  diaphragms,  iti  which 


the  cathodes  are  arranged  under  the  anodes.  VI.  ft  lis 
without  diaphragms  with  cathodes  arranged  below  the 
anodes,  and  having  hoods  for  leading  away  the  gas. 

Tables  Annuelles  de  Constantes  et  Donn£es  Niimkk- 
iques  de  Chimie,  de  Physique  et  de  Technologie. 
Publiccs  sous  le  Patronage  del' Association  Internationale 
des  Academies,  par  lc  Comite  international  nomine  par 
le  Vile  Congres  de  Chimie  Appliques  (Londres,  2  Juin, 
1909).  Volume  II.  Annee  1913.  Gauthicr-Villars.  Paris. 
Akademische  Verlagsgesellschaft,  m.b.H.,  Leipzig. 
J.  and  A.  Churchill,  7,  Great  Marlborough  Street, 
London,  W.  1913.  University  of  Chicago  Press, 
Chicago.     Price  25s.  6d.  net  (paper),  28s.  (id.  net  (cloth). 

Quarto  volume  similar  to  Vol.  I  (this  J.,  1912,  562),  and 
measuring  11  X  9}  in.  It  contains  758  pages  of 
subject  matter  and  1  page  of  errata.  The  heads  under 
which  the  tabulated  matter,  constants,  and  other  data 
are  arranged,  have  already  been  given  in  considering 
Vol.   I.  (this  J.,  1912,  562). 

Annual  Report  of  tue  Chief  Inspector  of  Factories 
and  Workshops  for  the  Year  1912.  [Cd.  6852.] 
Wyman  and  Son,  Fetter  Lane,  London,  E.C.  Price 
2s.  5d. 

Volume  containing  274  foolscap  pages,  13  X  S\  ins. 

Annual  Report  on  the  Mineral  Production  of  Canada 
in  1911.  By  John  McLeish.  Report  No.  201. 
Canada  Dept.  of  Mines,  Mines  Branch,  Ottawa. 

Contains  316  pages,  9J  X  6J  ins.,  giving  detailed  reports  of 
the  production  of  various  minerals  and  metals  during  191 1. 

The  Magnetic  Iron  Sands  of  Natashkwan,  County 
of  Saguenay,  Province  of  Quebec.  By  George  C. 
Mackenzie.  Report  No.  145,  Canada  Dept.  of  Mines, 
Mines  Branch,  Ottawa. 

Contains 48  pages,  9J  x  6.V  ins.,  together  with  31  drawings 
and  photographs,  and  three  maps. 


*New  Books. 

[The  Roman  numerals  in  thick  type  refer  to  the  similar  classifica- 
tion of  abstracts  under  "Journal  and  Patent  Literature"  and 
in  the  "List  of  Patent  Applications." 


Thorcn,   J.  :    Apparatc    zur  Vci  besscrung  der  Dainpf- 
okonomic.  Speiscwasscrreinigcr,  Vorwarmer,  Danipf 
entolcr,  Wasscrmesser  etc.     Eigenc  geschiitzte  Konstruk- 
tion.     Probelieferung.    (12  S.  m.  14  Taf.)    8°.    Leipzig, 
G.  Schlcmminger.     1913.     In  portfol.  M.  4.50. 

Ubbelohde,  L.  :  Zur  Theorie  der  Reibung  geschmiertei 
Blaschinenteile.  (Mitteilung  aus  dem  cnemisch-techn. 
[nstitut  der  teehn.  Hoehschule,  Karlsruhe.)  |Aus: 
'■Petroleum."]  2.  [Umschlag-]Aufl.  (16  8.  m.  16  Fig.) 
Lex.     8°.     Berlin.     Verlag  f.  Fachlitcratur.     1913.     M.I. 

IA.   ^  "'/'"""/'•  "•  :    Notes  ct  observations  sur  rindustrie 
liouillere    aux    Etats-Unis,    91    fig.,    6    pi.,    in -8  . 
Paris.     Dunod  ct  Pinat.     1913.     8  fr. 

J/trlura,    Dr.   G.  :     liandbuch  der   Fcucrungstechnik   u. 

de  Dampfkesscllietriebes  m.  e.  Anh.  iib.  allgemeine 
Warmeteelmik.  Mit  54  Abbildgn.  u.  Diagr.,  87  Tab., 
Bowie  43  Rechnungsbeispielen.  (IX,  3098.)  8°.  Berlin. 
J.  Springer.     1913.    Cloth  M.  7. 

Danby,   A.  :     Natural    Rock   Asphalts   and    Bitumen  . 
their  Geology,  History,  Properties  and  Industrial  Applica 
iion.     Cr.    8vo.,    pp.    25 1.    Constable,    London.     1913. 

Net     s    .    (id. 

jy    Cain,  J.   C,  and    J.    P.   Thorpe:    The    Synthetic 

Dvelull       and     the     Intermediate     Product.,     frOffl 

whieh  thev  are  derived.  2nd  edition,  revised.  8vo, 
pp.  442.     C.  Grillin,  London.     1913.     Net  16s. 
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V      Bromley,   H.    A.  :     Outlines   of   Stationery   Testing. 
A  Practical  Manual.     Cr.  8vo.     pp.  82.     C.  Griffin, 
London.     1913.     Net  2s.  6d. 

Jahrbuch  der  osterreichischen  Papier-  u.  Druck-Industrie. 
[Ails:  "  Jahrb.  d.  osterr.  IndiLstrie."]  Hrsg.  v.  Rud. 
Hanel.  Jahig.  1913.  (XIV  S.,  S.  1715—1856,  197—636 
u.  2377— 2986.)  8°.  Wien,  Compassverlag.  1913.  Cloth 
M.  4.60. 

Montessus  de  Ballore,  H.  de  :  La  fabrication  des  cellu- 
loses de  papeterie  autres  que  celle  du  bois,  110  fig.,  in-8°. 
Dunod  et  Pinat,  Paris.     1913.     12  fr. 

Matthews,  M.  :  The  Textile  Fibres  :  their  Physical, 
Microscopical  and  Chemical  Properties.  3rd  ed.  8vo. 
Chapman  and  Hall,  London.     1913.     Net  17s. 

TTT  Heermann,  P.  :  Prodotti  chimici  per  tintorie  : 
guida  per  le  analisi  e  per  la  valutazione  dei  piu 
importanti  prodotti  in  uso  nelle  tintorie,  nel  candeggio, 
sulla  stampa  e  nella  apparecchiatura.  Versione  italiana 
con  aggiunte  e  note,  nella  2a  ediz.  tedesca,  per  G.  Panizzon 
e  A.  Roller,  con  prefazione  del  prof.  E.  Molinari.  Milano. 
8°.     fig.,  p.  xxiv,  447.     1913.     Lire  12.50. 

Hercay :  Nettoyage,  detachage,  degraissage,  blanchis- 
sage,  blanchiment,  1  pi.,  in- 16.  H.  Desforges,  Paris. 
1913.     rel.,  4  fr.  50. 

Jansen,  W.  :  Die  verschiedenen  Appreturverfahren  der 
Streichgarn-,  Kammgarn-  u.  Cheviotstoffe  u.  der  halb- 
wollenen  Waren.  2  Aufl.  (X,  361  u.  7  S.)  gr.  8°.  Leipzig, 
Spinner  u.  Weber.     1913.     Cloth  M.  7. 

\7TTT  Jahrbuch  der  osterreichischen  Bau-  u.  keramischen 
Industrie.  (Industrie  der  Steine  u.  Erden, 
Glas  u-  Porzellan.)  [Aus  :  "  Jahrb.  d.  osterr.  Industrie."] 
Hrsg.  v.  Rud.  Hanel.  Jahrg.  1913.  (XVI,  268,  31  S., 
S.  284—332  u.  2377—2986.)  8°.  Wien,  Compassverlag. 
1913.     Cloth  M.  4.60. 

IX     Bronneck,  Hugo  v.  :   Einfiihrung  in  die  Berechnung 

der    im  Eisenbetonbau  gebrauchlichen  biegungs- 

festen  Rahmen.     (VII,  146  S.  m.  113  Abbildgn.)     Lex. 

8°.     Berlin,  W.  Ernst  und  Sohn.     1913.     Cloth  M.  6.80. 

Emperger,  Dr.  F.  v. :  Versuche  m.  eingespannten  Balken. 
Bericht.  Mit  lib.  250  Abbildgn.  u.  zahlreichen  Planen  u. 
Tab.  (259  S.)  Lex.  8°.  Wien,  F.  Deuticke.  1913. 
M.  10. 

Kersten,  C.  :  Der  Eisenbetonbau.  Ein  Leitfaden  f. 
Schule  u.  Praxis.  1.  Tl.  :  Ausfuhrung  u.  Berechng.  der 
Grundformen.  9.  unveriind.  Aufl.  (XII,  331  S.  m.  195 
Abbildgn.)  8°.  Berlin,  W.  Ernst  und  Sohn.  1913. 
Cloth  M.  4.40. 

Richards,  W.  A.,  and  H.  B.  North  :  A  Manual  of  Cement 
Testing,  for  the  use  of  Engineers.  8vo.  Constable, 
London.     1913.     Net  6s. 

Richardson,  C.  :  Asphalt  construction  for  pavements 
and  highways ;  a  pocketbook  for  engineers,  contractors 
and  inspectors.  N.Y.,  McGraw-Hill.  9  +  155  p.  tabs., 
diajn-s.  pis.     16°.     1913.     $2. 

V  Jahrbuch  der  osterreichischen  Berg-  u.  Hiittenwerke, 
Maschinen-  u.  Metallwarenfabriken.  [Aus : 
"Jahrb.  d.  osterr.  Industrie."]  Hrsg.  v.  Rud.  Hanel. 
Jahrg.  1913.  (XII  S.,  S.  261—800  u.  2377—2986.)  8°. 
Wien,  Compassverlag.     1913.     Cloth  M.  6.60. 

Markham,  E.  R.  :  Steel :  Its  Selection,  Annealing, 
Hardening,  and  Tempering.  4th  edition.  Cr.  8vo. 
Spon,  London.     1913.     Net  10s.  6d. 

Martel,  L.  :  Des  precedes  de  Bondage  a  la  grenaille 
d'acier,  16  fig.  et  pi.,  in-8°.  Dunod  et  Pinat,  Paris.  1913. 
2  fr.  50. 

W'eiskopf,  Dr.  A.  :  Verfahren  zur  Briket tic-rung  v. 
Euenerzen.  [Aus:  "  Montanist.  Rundschau."]  (24  S.) 
Lex.  8°.     Berlin,  Verlag  f.  Fachlifc  rat ur.     1913.     M.  2. 

YI  |  |      Souris,    A.:    Le  blanc  de  zinc  et  le  lithopone, 
I'  ins  quality  el  Irani  emploia,  'Je  Mit.,   rev., 

in-8°.     Ch.  Beranger,  Paris.     1913.     I  fr. 


XV  Jahrbuch  der  osterreichischen  Leder-  u.  Leder- 
waren-Industrie.  [Aus :  "  Jahrb.  d.  osterr. 
Industrie."]  Hrsg.  v.  Rud.  Hanel.  Jahrg.  1913.  (XIV  S., 
S.  1599—1714,  183—200  u.  2377—3120.)  8°.  Wien. 
Compassverlag.     1913.     Cloth  M.  4.60. 

XVI.  Anld<    S-    M-    ,T"    and     D-     R*     Edwardes-Ker : 
Practical       agricultural       chemistry.        N.Y., 
Dutton.     24+244  p.     12°.     1912.     §1.75. 

Ingle,  H.  :  Elementary  Agricultural  Chemistry.  2nd 
ed.  Cr.  8vo.  pp.  260.  C.  Griffin,  London.  1913. 
Net  4s.  6d. 

Elschner,  C.  :  Corallogene  Phosphat-Inseln  Austral- 
Oceaniens  u.  ihre  Produkte.  Beitrag  zur  Kenntnis  der 
Korallen-Inseln  Austral-Oceaniens,  unter  besond.  Beriick- 
sicht.  Naurus,  e.  Reprasentanten  dolomitisierter  u.  phos- 
phatlsierter  gehobener  Atolle.  Fur  Phosphat-  u.  Super- 
phosphat-Interessenten,  Geologen,  Chemiker  u.  Forsch- 
ungsreisende  bearb.  (IV,  120  S.  m.  Abbildgn.  u.  30 
[1  farb.,  8  Doppel-]Taf.)  Lex.  8°.  Liibeck,  M.  Schmidt. 
1913.     Cloth  M.  8.75. 

Fischer,  H.  :  Die  Bestimmung  der  Gesamtphosphorsaure 
im  Boden.  [Aus:  "  Internat.  Mitteilgn.  f.  Bodenkde."] 
(8  S.)  gr.  8°.  Berlin,  Verlag.  f.  Fachliteratur.  1913. 
M.   1. 

Schlicht,  Dr.  A.  :  Die  agrikulturchemische  Versuchs- 
station  der  Landwirtschaftskammei  f.  die  Prov.  Schlesien. 
u.  deren  Leiter  Prof.  Dr.  B.  Schulze  in  Breslau.  Zur 
Dtfentl.  Aufklarg.  Mit  3  Anlagen.  (71,  7,  2  u.  6  S.) 
Lex.     8°.     Dessau.     (W.  Presting).     1913.     M.  4. 

Thome,  C.  E.  :  Farm  Manures.  Cr.  8vo.  Routledge, 
London.     1913.     Net  7s.   6d. 

Wolfer,  Dr.  :  Der  Kreislauf  des  Stickstoffes.  2  Taf. 
Je  105.5x75.5  cm.  Farbdr.  Hannover,  M.  und  H. 
Schaper.     1913.     M.  8. 

XVII        Grobert,    de,    G.    Labbe,    etc.  :     Traite    de    la 
*  fabrication    du   Sucre   de    betteraves   et   de 

Cannes.  T.  II.  Controle  chimique  et  fabrication  du  sucre 
de  cannes,  165  fig.  et  pi.,  in-8°.  J.  Rousset,  Paris.  1913. 
60  fr. 

Saillard,  E.  :  Betterave  et  sucrerie  de  betteraves. 
121  fig.,  in-18.  J.-B.  Bailliere  et  fils,  Paris.  1913. 
Cart  6  fr. 

Jahrbuch  der  osterreichischen  Zucker-Industrie.  [Aus  : 
"  Jahrb.  d.  osterr.  Industrie."]  Hrsg.  v.  Rud.  Hanel. 
Jahrg.  1913.  (XII  S.,  S.  2197—2228,  261—700  u  2377— 
3120.)     8°.     Wien,  Compassverlag.     1913.    Cloth  M.  4.60. 

VX7TTT  Jahrbuch  der  osterreichischen  Getranke- 
Industrie  (Brauereien,  Malzereien,  Brenn- 
ereien,  Likor-,  Sodawasser-  u.  Fruchtsaft-Fabriken). 
[Aus:  "Jahrb.  d.  osterr.  Industrie."]  Hrsg.  v.  Rud. 
Hanel.  Jahrg.  1913.  (X  S.,  S.  795—963,  96—112  u. 
465—514.)  8°.  Wien,  Compassverlag.  1913.  Cloth 
M.  4.60. 

YTYa  Jahrbxich  der  osterreichischen  Muhlen-,  Teig- 
wxwrt.  waren>  Reisschal-  u.  Starke-  Industrie.  [Aus: 
"Jahrb.  d.  osterr.  Industrie."]  Hrsg.  v.  Rud.  Hanel. 
Jahrg.  1913.  (XII  S.,  S.  1169—1294,  149—160,  565— 
570  «.  2377—2986.)  8°.  Wien,  Compassverlag.  1913. 
Cloth  M.  4.60. 

Jilke,  Dr.  u.  R.  Pfister  :  Tabelle  des  berechneten  Fettge- 

haltes  der  Milchtrocken-Substanz.  (10  S.)  gr.  8°. 
Hannover.  M.  &  H.  Schaper.     1913.     50  l'f. 

Kessler,  E.  J.  :  Practical  flavouring  extract  maker, 
a  treatise  on  the  manufacture  of  the  principal  flavouring 
extracts,  in  accordance  with  the  reqnirementa  oi  the  f>»-<l 
laws  of  the  United  States.  N.Y.,  Bpioe  Mill  Pub,  (97 
Water  St.)  c.  2+7— 84  p.  il.  8°.  WIS.  ft*.  (Corrected 
price. ) 

Schuster,  A.  N.  :  Die  argentiniache  Fleiech-lnduatrie. 
[Aus:  "Sch.,  Argentinien.^']  (Ill  a.  B.  S31  103  m. 
AbbUdgn.)  Lex.  8°.  Diesaen,  J.  ('.  Huber.  1913. 
M.  2.50. 
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XIXB  Treat  mas.  R..  u.  L.  Uriinhut.  Drs. :  Cbemisobe  u. 
physik&lisch-obemische  Untersucbung  des 
Luitpuldsprude'ls  eh  Bad  Kissingen.  Nebsl  Untersucbgn. 
lib.  deesen  Radioaktivitat.  im  Auftrage  der  konigl. 
beyer.  Staatsregierg.  ansgefuhrt  im  chem.  Laboratorium 
Pn  Minus.  (51S.  in.  2  [1  farb.]Taf.)  gr.  8°.  Wiesbaden, 
G  W.  Kreidel.      1913.     M.    1.80. 

Mitchi  11.  C.  A.  :  Mineral  ami  aerated  waters.  8vo. 
pp.  24:2.     Constable,  London.     1913.     Net  8s.  Cd. 

Handbuch  d>r  Hygiem  in  S  Bdn.  2.  Aufl.  Bearb.  v.  Dr. 
L.  Aseher,  Dr.  M.  Berlowitz.  Dr.  W.  Bertelsmann  u.  a. 
Brag,     l'rof.  Th.   Weyl.     Lex.  8°.     Leipzig,  J.  A.  Bart h. 

9.  Lfg.  VII.  Bd.  1.  Tl.  Gewerbehygiene.  Bearb. 
v.  A.  Bluhm.  E.  Glint  her,  K.  Hartmann  u.  a. 
Beeonderer  Tl.  1.  Abtlg.  Herold,  M.,  u.  Dr.  W. 
Lindeiuann  :  Hygiene  "der  Bergarbeiter. — Silberstein, 
Dr.  P.  :  Hygiene  der  Arbeit  in  komprimierter  Luft. 
(V.  273  S.  in.  72  Abbildgn.)  1913.  M.  12.; 
Subskr.-Pr.  M.  9.00. 

10.  Lfg.  III.  Bd.  3.  Abtlg.  Schumburg,  Prof. 
\Y.  :  Hygiene  der  Einzelernahrung  u.  Massener- 
niihrung.'  (XII,  180  S.  m.  15  Abbildgn.)  1913. 
If.   S.::, :    Subskr.-Pr.  M.  7. 

11.  Lfg.  III.  Bd.  4.  Abtlg.  Delbriick,  Dr.  A.: 
Hygiene  dee  Alkobolismus.  (VI,  115  S.  m.  11  Abbil- 
dgn.)    1913.     M.  5.25;   Subskr.-Pr.  M.  4.20. 

XX  Arnold,  Prof.  C.  :    Repetitorium  der  Cheniie  m. 

besond.  Berocksicht.derf. die.Medizinwiehtigen 
Wrbindungen  Bowie  dee  deutschen  Arzneibuehes  u. 
anderer  PharmakopOen  namentlieh  zum  Gebrauehe  f. 
Hedismer  u.  Pbannazenten  bearb.  14.,  verb.  u.  ergtinztc 
Aufl.  (XII.  ."-71  S.  m.  Fig.)  8°.  Leipzig,  L.  Voss. 
1913.     Cloth  M.  7.50. 

Liicker,  Dr.  C.  :   Repetitorium  der  Cheniie  f.  die  pharma 
eentisehe  Vorpriifung  u.  das  Physikum  m.  e.  Anleitung  zur 
Bereehnung  der  Titrationen  naeh  dem  deutschen  Aiznei- 
bnch    .",.     (XI,   429   S.)     kl.     8°.     Strassburg,   L.    Btnst. 
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PROCEEDINGS 

OF    THE 

THIRTY-SECOND  ANNUAL  MEETING. 

LIVERPOOL, 
Wednesday,  July  16th,  1913. 

The  Thirty-Second  Annual  General  Meeting  of  the 
Society  was  held  in  the  Victoria  Buildings,  Liverpool 
University,  on  Wednesday,  July  16th,  1913,  the  President, 
Prof.  Marston  T.  Bogert,  being  in  the  chair. 

Sir  J.  S.  Harmood  Banner,  M.P.,  Lord  Mayor  of 
Liverpool,  said  it  was  his  proud  position  to  welcome 
the  Society  of  Chemical  Industry  to  Liverpool,  a 
city  which  was  very  actively  engaged  in  chemical 
industries.  They  were  proud  of  the  men  who  had  done 
so  much  to  further  those  industries,  and  they  were  very 
glad  to  have  the  privilege  of  welcoming  all  those  who 
were  attending  the  meeting,  and  especially  those  from 
the  United  States  and  the  Colonies. 

Professor  Bogert,  on  behalf  of  the  Society,  thanked 
the  Lord  Mayor  for  the  graceful  and  warm  welcome  he 
had  given  them  to  that  city.  Chemistry,  of  course,  was 
so  intimately  interwoven  throughout  their  present-day 
civilisation,  that  practically  all  of  their  industries  and 
branches  of  social  life  were  connected  with  it  and  interested 
in  it.  In  the  winning  of  metals,  in  the  production  of 
coal,  in  devising  new  and  useful  specifics,  or  in  the  using 
of  new  and  valuable  products,  chemistry  always  led  the 
way,  and  yet  it  was  surprising  that  the  public  were  so 
ignorant  of  the  accomplishments  of  chemistry.  They 
were  very  grateful  to  the  Lord  Mayor  for  the  kind  words 
he  had  spoken  to  them. 

The  Secretary  then  read  the  Minutes  of  the  Annual 
Meeting  at  New  York,  in  1912,  which  were  adopted. 

ELECTION    OF   SCRUTATORS. 

On  the  motion  of  Professor  W.  R.  Lang  seconded  by 
Mr.  Julius  Hubner,  Dr.  J.  T.  Barker  and  Mr.  E.  V. 
Evans  were  appointed  scrutators  for  the  ballot  for  members 
of  the  Council. 

REPORT   OF  THE    COUNCIL. 

The  Report  of  the  Council  was  then  read  by  the 
Secretary,  as  follows  : — 

The  number  of  members  on  the  register  is  now  4244  as 
compared  with  4285  at  the  last  Annual  Meeting.  During 
the  year  200  new  members  have  been  elected  as  compared 
with  237  last  year ;  and  the  losses  have  been  257  as 
compared  with  253  last  year. 

The  losses  by  death  amount  to  31  as  compared  with 
49  last  year,  viz.  : — J.  Baur,  J.  Carter  Bell,  B.  Biggs, 
E.  F.  Billings,  G.  R.  Brydone,  G.  Burdekin,  A.  C.  Claudet, 
A.  J.  Clayton,  W.  Colbert,  M.  H.  Coupe,  G.  W.  Davies, 
D.  Cecil  Gibbs,  John  Heron,  Horton  Johnson,  T.  Tolloy 
Jones,  Dr.  W.  F.  Laycock,  T.  D.  Lichtenstein,  Dr.  Morris 
Loeb,  John  McArthur,  Dr.  W.  McMurtrie,  H.  de  Mosenthal, 
Dr.  G.  B.  Neave,  E.  J.  Pritchard,  Sir  Robert  Pullar, 
Dr.  L.  Schaefer,  Dr.  F.  Schniewind,  M.  A.  Scovell,  E.  C. 
Spurge,  F.  W.  Keating  Stock,  J.  H.  Thwaites,  F.  Vorster. 

Four  Ordinary  Members  retire  from  the  Council  and  to 
fill  the  vacancies  thus  created,  six  nominations  have  been 
received.     A  Ballot  is  therefore  requisite. 

The  following  Chairmen  of  Local  Sections  retire :  viz., 
Mr.  E.  C.  Rossitcr  (Birmingham),  Prof.  Wallace  P.  Cohoe 
(Canada),  Prof.  F.  G.  Donnan  (Liverpool),  Dr.  G.  J.  Fowler 
(. Manchester ),Mr.  C.  L.  Gagnebin  (New  England),  Prof.  M.  C. 
Whitaker  (New  York)  and  Mr.  S.  R.  Trotman  (Nottingham). 
Tho  following  have  boon  elected  to  succeed  them  : — Mr. 
H.  T.  Pinnock,  Prof.  R.  F.  Ruttan,  Prof.  E.  C.  C.  Baly, 
Mr.  Julius  Hubner,  Mr.  S.  W.  Wilder,  Mr.  G.  W.  Thompson, 
and  Sir  John  Turney.  Tho  Council  desires  to  express  its 
thanks  to  the  retiring  Chairmen  for  their  services  to  the 
Society.  The  only  change  among  the  Hon.  Local  Secre- 
fcariea  is  the  election  of  Dr.  G.  S.  Cruikshanks  by  the 
Scottish  Section,  to  succeed  the  late  Dr.  G.  B.  Neave. 


The  Journal  in  1912  contained  1204  pages  of  text 
besides  Patent  Lists,  Supplements  and  Advertisements  as 
compared  with  1478  pages  in  1911. 

The  Balance  Sheet  and  Annual  Statement  of  Account, 
which  has  already  appeared  in  the  June  30th  number  of 
the  Journal,  will  be  laid  before  the  meeting. 

After  the  Annual  General  Meeting  in  New  York  and 
the  conclusion  of  the  Eighth  International  Congress  of 
Applied  Chemistry,  Dr.  Messel  in  his  capacity  as  President 
of  tho  Society,  accompanied  by  the  Secretary,  visited  the 
Sections  of  the  Society  in  New  England  and  Canada,  and 
everywhere  met  with  a  most  cordial  reception. 

Later  in  the  year  the  President,  Prof.  Bogert,  also  visited 
these  Sections  before  coming  to  England,  and  was  again 
most  cordially  received.  The  Council  feels  that  it  is  a 
great  advantage  to  the  Society  that  both  Dr.  Messel  and 
Prof.  Bogert  should  have  been  able  to  visit  these  distant 
Sections. 

At  the  meeting  of  the  Council  of  the  International 
Association  of  Chemical  Societies  at  its  meeting  in  April, 
1912,  resolutions  were  passed  recommending  unification  in 
the  sizes  of  scientific  journals  and  the  exclusive  use  of  the 
metric  system  in  chemical  literature,  and  deprecating 
the  introduction  of  fresh  nomenclature  until  the  question 
should  have  been  formulated  by  the  Association.  Upon 
the  advice  of  a  Committee  specially  appointed  to  consider 
and  report  on  these  resolutions,  the  Council  felt  itself 
unable  to  recommend  any  alteration  in  the  size  of  the 
Society's  Journal,  or  the  exclusive  use  of  the  decimal 
system  therein  so  long  as  that  system  is  not  obligatory 
in  this  country,  but  agreed  in  deprecating  the  indiscrimi- 
nate use  of  fresh  nomenclature. 

At  a  conference  of  Chemical  Societies  concerned  with  the 
publication  of  abstracts  information  was  requested  from 
this  Society  with  the  object  of  devising  a  scheme  for  the 
publication  of  abstracts  in  such  a  way  as  to  avoid  the 
present  practice  of  multiple  abstracting  and  printing.  Od 
furnishing  the  desired  particulars,  the  Council  stated  that 
it  was  still  of  opinion  that  this  Society  should  take  no  part 
in  any  scheme  of  joint  abstracts,  on  the  ground  that 
abstracts  of  a  special  character  were  necessary  in  Applied 
Chemistry. 

Dr.  Messel  has  been  appointed  as  the  representative  of 
the  Society  on  the  Board  of  Governors  of  the  Imperial 
College  of  Science  and  Technology  for  a  further  term  of 
four  years. 

The  second  volume  of  International  Annual  Tables  of 
Constants  has  now  appeared.  As  the  undertaking  is  of 
value  to  science  but  not  as  yet  self-supporting,  the  Council 
has  made  a  further  grant  towards  the  cost. 

The  Council  has  accepted  an  invitation  from  the  City 
of  Nottingham  to  hold  the  Annual  General  Meeting  in 
that  city  in  1914. 

On  the  motion  of  Mr.  T.  W.  Stuart,  seconded  by 
Mr.  J.  F.  Stark,  the  Report  was  adopted. 

REPORT    OF   HON.    TREASURER. 

Mr.  Thomas  Tvrer,  Hon.  Treasurer,  presented  the 
financial  statement  of  the  Society  for  the  year  ending 
December  31st,  1912.  As  already  stated,  the  balance- 
sheet  and  the  statement  of  revenue  and  expenditure  for 
the  year  ending  December  31st,  1912,  had  appeared 
in  the  Journal.  Practically  there  was  little  difference 
between  the  state  of  affairs  in  1911  and  1912.  He  thought 
it  showed  the  Society  to  be  going  on  much  as  usual. 
In  1912,  there  were  expenses  connected  with  the  Annual 
Meeting  which  were  unusual,  but  on  the  other  hand, 
owing  to  the  smaller  number  of  pages  in  the  Journal, 
the  expenditure  under  that  heading  was  somewhat  leu. 
Another  notable  item  of  expenditure  was  the  cost  of 
moving  into  the  new  offices;  he  believed  that  all  who 
had  visited  those  offices  had  found  that  they  were  lofty 
and  immenselv  superior  to  those  in  Palace  Chambers. 
The  Society  was  to  be  congratulated  that  it  had  found 
such  quarters.  Referring  to  the  Society's  investments, 
tho  nominal  value  as  shown  in  tin-  balance  -sheet  in 
December,  1912.  was  tlS.297  14s.  (id.,  but  the  market 
value  at  December  :(|st.  1912.  was  £16,900  8s.  94 
Dividends  were  unaltered,  and  he  though!  that,  except 
in  one  particular,  there  would  be  a  resuscitation  in  the 
va'ues  of  those  investments,     lb'  had  pleasure  iii  saying 
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that  th.  |  income  over  expenditure  was  £778  8s.  9d. 

That  m  not  all  profit,  for  out  of  it  had  to  eoinethe  life- 
composition  and  entrance  fees,  which  had  to  be  treated 
as  capital  under  the  bylaws,  and  invested. 

Prof.  P.  IMni.i.irs  BBDSOH  moved  the  adoption  of  the 
report.  They  all  appreciated  the  work  done  by  the 
Treasurer  in  the  past,  and  he  had  much  pleasure  in 
moving  that  the  report  be  adopted,  and  also  that  a  vote 
of  thanks  l>e  given  to  Mr.  Tyrer  for  his  services  in  the 
past,  and  in  the  future. 

Dr.  J.  T.  OOHBOT  seconded. 

The  President  :  I  am  very  glad  to  accept  that  motion 
coupled  with  the  name  of  one  who  has  so  long  and  effi- 
ciently served  the  Society. 

The  vote  was  carried  with  acclamation. 

PRESIDENT'S  ADDRESS. 
The  President  then  delivered  his  address,  as  follows  : — 

The  Chemical  Industries  and  the  Universities. 

Before  this  audience  it  is  wholly  unnecessary  to  dwell 
upon  the  tremendous  importance  of  chemistry  to  the 
material  growth  and  prosperity  of  the  nation,  or  its  vital 
bearing  upon  the  health  and  happiness  of  the  individual. 
Suffice  it  to  point  out  that  the  amount  of  a  country's 
appreciation  of  the  value  of  chemistry  in  its  development 
and  the  extent  to  which  it  fosters  the  manifold  applications 
of  this  science  in  its  everyday  life  is  generally  a  measuie 
not  only  of  the  industrial  progress  and  supremacy  of  that 
count  rv,  but  also  of  its  real  civilisation. 

Two  of  the  most  important  factors  in  the  advancement 
of  chemistry  are  the  universities  and  the  chemical 
industries,  and  it  is  consequently  a  matter  of  concern 
to  all  of  us  whether  they  are  working  together  at  present 
to  the  best  advantage  or  not.  My  own  observation  leads 
me  to  believe  that  they  are  not,  and  this  address  is  intended 
primarily  to  indicate  some  of  the  lines  along  which  it 
seems  to  me  there  might  be  much  closer  co-operation. 

As  the  majority  of  my  fellow-members  are  themselves 
manufacturers,  or  are  connected  in  one  way  or  another 
with  our  chemical  industries,  I  shall  endeavour  to  present 
the  case  principally  from  the  university  side,  and  I  trust 
that  what  I  shall  have  to  say  will  be  judged  from  this 
point  of  view. 

Robinson  has  defined  education  as  "the  process  of 
fitting  the  individual  to  take  his  place  and  do  his  part 
in  the  life  of  his  age  and  nation,"  and  no  educational 
institution  at  the  present  day  can  discharge  its  respon- 
sibilities faithfully  unless  it  accords,  in  its  equipment 
and  in  its  curricula,  adequate  recognition  to  so  com- 
preheusift)  a  science  as  chemistry,  which  in  its  wide  sweep, 
in  one  way  or  another,  touches  almost  every  phase  of 
human  life  and  endeavour.  That  our  universities  are 
realising  this  more  clearly  every  day  seems  evidenced  by 
the  frequent  construction  of  new  laboratories  and  the 
lily  increasing  size  of  the  chemical  staff.  It  is  worth 
noting  that,  almost  without  exception,  additional 
laboratory  accommodations  are  immediately  taken  up 
in  increased  number  of  students.  As  indicative  of 
extent  to  which  chemistry  enters  into  our  modern 
univ< T-ity  <  urricula,  I  may  be  permitted  to  refer  to  my 
own  Alma  Mater, Colombia  University,  where  this  subject 
hi  -ht  under  seven  of  th'-  eleven  constituent  fa< -nit  ]•--  ; 
and,  as  proof  of  th<-  demand  for  higher  education  in  this 
same  field,  I  would  call  at  tint  ion  to  the  doctorate-  conferred 
in  191 1  (the  "ipilation  I  have  peeii  ;  "Science  "  .VS., 

36,  129;  Aug.  2 / 1 2 j  by  the  leading  universities  of  the 
United  States,  when  more  than  twice  as  many  were 
awarded  in  chemistry  as  in  any  other  subjeet  ^ 7s  out  of  a 
-  the  Dearest  competitor  being  English  'with  34). 
The  universities  are  active  in  everything  which  concerna 
the  life  and  welfare  of  the  nation,  and  it  can  be  truly  said 
of  thf?m,  in  the  words  of  Terence,  "  humani  nil  a  mo 
alienum  onto."  So  far  as  the  chemical  indnatriet  are 
concerned,  it  -hould  not  be  overlooked  that  the  universities, 

in  addition  to  training  chemists,  also  educate  men  for  the 

nop -chemical    p  whether    clerical,    financial,    or 

commercial  ;    and  that  everything  which  they  accomplish 

nity   of   the   right!   of   the   individual 

or  of  property,  or  which  minister-  to  the  general  prosperity, 
comfort  and  happiness  of  the  nation,  is  obviously  of  direct 


advantage  to  the  chemical  manufacturer  as  well,  and  in 
all  such  matters  therefore  the  universities  have  the  right 
to  expect  cordial  and  active  co-operation  on  the  part 
of  our  chemical  industries. 

In  the  training  of  men  for  the  chemical  profession  we 
are  all  immediately  interested,  and  in  this  direction  the 
universities  are  doing  the  best  they  can  with  staff  and 
equipment  available  and  with  the  raw  material  represented 
by  the  student  body.  Equipment  and  staff  are  increased 
as  funds  are  provided  and  entrance  and  graduation 
requirements  steadily  advance. 

The  chemical  industries  can  and  do  co-operate  by 
giving  employment  to  properly  trained  and  qualified 
graduates ;  and  higher  training,  as  represented  for 
example  by  a  higher  degree  should,  other  things  being  at 
all  approximately  equal,  secure  for  a  man  a  higher  initial 
salary.  It  goes  without  saying  that  the  salary  should 
in  any  event  be  a  fair  one,  commensurate  with  the  service 
the  man  is  expected  to  render,  and  with  good  chance  of 
promotion  for  demonstrated  efficiency  and  ability.  In 
many  cases,  chemists  employed  by  manufacturing  concerns 
are  required  to  execute  iron-clad  contracts  by  which  they 
definitely  waive  all  patent  rights  to  anything  they  may 
discover  while  in  the  employ  of  the  Company.  These 
discoveries  then  become  the  property  of  the  employer, 
who  is  under  no  legal  obligation  to  remunerate  his  chemist 
therefor.  Employers,  however,  who  are  really  desirous 
of  assisting  the  Universities  in  their  work  of  training 
chemists,  will  see  to  it  that  their  chemists  are  well 
rewarded  for  all  discoveries  of  value. 

Many    of    our    leading    chemical    manufacturers    have 
co-operated    with   the    universities    very    helpfully    with 
advice  and  suggestions  in  arranging  the  most  effective 
curriculum  for  the  training  of  the  industrial  or  engineering 
chemist.     But   the    curriculum    is    not   everything,    and 
even  with  the  best  one  possible  it  is  not  an  easy  matter 
to  turn  out  men  who,  in  addition  to  adequate  scientific 
training,    are    clear-headed    and    masterful,    honourable 
and  dependable,  sober  and  of  high  moral  tone,  of  broad 
and  creative  scholarship  and  conspicuous  inventive  ability, 
of  unwearying  energy,  and  with  the  necessary  health  and 
physique  to  stand  plenty  of  hard  work.     Of  course,  such 
paragons  are  scarce  and  much  sought  for  in  all  lines  of 
human    activity.     Nor    is    it    ordinarily    feasible    for     a 
university  to  turn   out   men   who  are    experts    in    the 
manufacturing  details  of  the  various  lines  of  chemical 
industry.     The  best  they  can  do  is  to  give  their  men  the 
necessary    broad    theoretical    and    practical    foundation 
upon    which   all   lines    of   chemical    manufacturing   rest. 
Minutiae   can    be   learned   only   in    special    schools    or, 
preferably,   in   the   plant   itself,  and   manufacturers  can 
help  here  by  giving  a  good  man  a  chance  to  learn  these 
details.     Many    a    high    class    university    graduate    has 
lost  his  first  position  because  of  his  employer's  impatience 
in  this  respect.     And  yet,  if  the  manufacturer  but  knew 
it,  he  is  often  throwing  away  gold  and  accepting  dross  in 
exchange.     The   properly  trained   chemical  graduate   is, 
in  the  vast  majority  of  cases,  a  far  more  valuable  man 
to  a  chemical  concern  than  the  employee  who  knows  only 
mechanical  details  and  has  not  had  the  benefit  of  any 
real  scientific  education.     At  first  the  latter  may  appear 
to  greater  advantage  because  of  his  familiarity  with  the 
processes  involved,  but  he  will  be  very  speedily  outstripped 
by  the   university   man   given   at  all   a    similar    initial 
endowment.     One  is  likely  to  be  a   mere  rule-of-thumb 
man,  whose  actions  are  determined   wholly  by  previous 
experience   and    who   is   completely   lost   when   anything 
new   and   totally   unexpected   occurs.     The   other   is   the 
more  resourceful,  and  will  seek  the  underlying  cause  of  the 
difficulty   and    independently   endeavour   to   work   out    a 
i'  in'  dv.      Each  has  his  place  in   our  industrial   life,   but 
the    scientifically    trained    man    has    surely    the    brightei 
and    more    promising    future    before    him,    and    will    rise 
to  higher  levels  of  usefulness. 

On    the    other    hand,    university    teachers   often    appeal 

insunu  iently  posted  on  the  type  of  men  needed  in  chemical 
industry,  and  ignorant  of  the  fact  that  a  man  admirably 

mited  for  the  research  laboratory  is  not  necessarily 
equally  well  fitted  for  the  career  of  an  engineering  chemist 
or  works  manager.  To  my  mind,  no  greater  unkindness 
can  be  done  to  a  student  than  to  secure  for  him  a  position 


1 


Vol.  XXXII.,  No.  14.] 


ANNUAL   MEETING. 


721 


for  which  he  is  not  properly  qualified,  only  to  see  him 
struggle  along  through  the  best  years  of  his  life  and 
awaken  finally,  perhaps  too  late  to  begin  another  career, 
to  a  keenly  painful  realisation  of  the  fact  that  he  is  but  a 
square  peg  in  a  round  hole.  It  is  a  heavy  burden  of 
responsibility,  and  one  not  to  be  shirked  or  avoided, 
this  advising  of  students  about  to  embark  upon  the 
uncertain  sea  of  life's  work  for  which  port  to  steer,  but 
it  is  also  a  splendid  opportunity  for  high  personal  and 
public  service  and  should  be  so  esteemed.  Few  talents 
are  more  valuable  to  the  teacher  than  the  ability  to 
gauge  accurately  a  student's  character  and  capabilities, 
and  this  genius  is  likewise  potent  in  the  business  world, 
for  I  have  heard  more  than  one  great  captain  of  industry 
say  that  he  owed  his  success  to  his  knowledge  of  men  more 
than  to  any  other  one  thing.  Employers  are  entitled 
to  a  perfectly  frank  and  accurate  statement  concerning 
an  applicant's  qualifications — a  statement  which  sets 
forth  the  candidate's  weak  points  as  well  as  his  stroDg 
ones,  and  it  does  not  take  them  very  long  to  find  out 
from  whom  they  may  expect  such  statements. 

But  I  would  not  have  you  overlook,  nor  do  I  intend 
to  dismiss  quite  so  briefly,  the  importance  of  manual 
training,  for  it  is  a  subject  very  much  to  the  fore  with  us 
in  the  United  States  just  now  and  of  vital  concern  to  all 
manufacturers.  Every  factory,  in  addition  to  capable 
management,  up-to-date  mechanical  equipment  and 
suitable  research  laboratories,  must  have  in  its  employees 
technical  skill  equal  to  that  of  its  competitors,  domestic 
and  foreign,  or  it  cannot  hope  to  win  in  the  struggle. 
To  obtain  in  our  workmen  this  high  degree  of  manual 
dexterity  and  industrial  efficiency,  there  is  need  for  active 
co-operation  between  our  educational  institutions,  our 
factories  and  our  labour  unions.  It  is  far  better  to  market 
the  results  of  high  grade  labour  than  merely  to  realise 
on  raw  material.  To  illustrate  the  point,  let  me  quote 
from  a  recent  report  of  a  special  committee  of  the  National 
Manufacturers'  Association  of  the  United  States,  citing 
conditions  now  obtaining  there  : — 

"  We  sell  our  cotton  to  Switzerland  at  14  cents  a  pound, 
with  scarce  any  labour  in  it.  We  buy  it  back  in  the  form 
of  fine  handkerchiefs  at  $40  a  pound,  all  labour.  We 
export  bar  iron  and  import  razor  blades  ;  export  hides 
and  import  gloves  ;  export  copper  and  import  art  bronzes." 
In  the  year  1911,  56  per  cent,  of  the  total  exports  of 
manufactured  articles  from  the  United  States  carried  only 
from  3  to  15  per  cent,  of  factor}-  labour. 

Perhaps  the  greatest  opportunity  of  all  for  co-operation 
between  the  universities  and  the  chemical  industries,  and 
the  one  where  in  many  countries  such  co-operation  is 
conspicuously  lacking,  is  in  extending  the  boundaries  of 
human  knowledge  by  original  investigation  and  research. 
Here,  too,  the  universities  and  technical  schools  are  doing 
what  they  can,  with  insufficient  funds  and  equipment, 
and  with  an  overburdened  staff,  to  serve  the  community 
and  the  chemical  industries,  both  by  conducting  original 
research  themselves,  and  by  throwing  open  their  great 
libraries  and  occasionally  certain  of  their  laboratories  for 
the  solution  of  problems  of  financial  value  to  the  manu- 
facturer. The  latter,  in  return,  can  assist  by  supplying 
raw  material,  additional  funds,  and  knowledge  gained  in 
the  laboratories  of  the  plant. 

When  a  chemical  industry  has  problems  to  be  solved, 
these  problems  can  be  attacked  either  inside  or  outside 
of  the  plant.  If  the  policy  of  the  management  is  that  all 
chemical  problems  are  to  be  studied  only  within  the 
establishment,  a  research  laboratory  or  at  least  a  research 
chemist  must  be  provided  for  the  plant  or  for  the  Company. 
At  present,  in  the  United  States,  probably  not  more  than 
75  or  100  manufacturing  establishments  have  research 
laboratories  or  employ  research  chemists.  In  Germany, 
and  perhaps  aLso  here  in  England,  such  research  labora- 
tories in  association  with  chemical  industries  are  much 
more  common.  The  great  laboratories  of  the  Badische 
Anilin  und  Soda  Fabrik  and  of  the  Elberfeld  Company 
are  good  examples  of  the  importance  attached  to  such 
research  work  in  Germany,  and  it  would  be  difficult  to 
adduce  any  stronger  argument  in  support  of  its  value 
than  the  marvellous  achievements  of  these  huge  concerns. 

A  frequent  difficulty  encountered  in  the  employment  of 
research    chemists    or    the    establishment    of    a    research 


laboratory  is  that  many  a  manufacturer  does  not  appear 
to  grasp  the  need  or  importance  of  such  work,  or  know 
how  to  treat  the  men  in  charge  so  as  to  secure  the  best 
results.  The  owner  may  not  even  fully  understand  just 
what  is  the  cause  of  his  manufacturing  losses  or  to  whom 
to  turn  for  aid.  If  he  finally  engages  a  chemist  he  is  apt 
to  look  upon  him  as  a  sort  of  necromancer  who  should  be 
able  to  accomplish  wonders,  and  if  he  cannot  see  results 
in  the  course  of  a  few  months  is  likely  to  consider  the 
investment  a  bad  one  and  rcgaid  chemists  as  a  class  as 
a  poor  and  useless  lot.  It  is  not  unusual  for  the  chemist 
to  be  told  to  stick  to  his  labora.ory  and  not  go  prowling 
about  the  works,  and  he  must  also  face  the  natural 
opposition  of  workmen  to  any  innovations  and  reckon 
with  the  jealousies  of  foremen  and  of  various  superior 
officials  so  that,  like  the  policemen  in  the  "  Pirates  of 
Penzance,"  often  his  "  lot  is  not  a  happy  one." 

From  the  standpoint  of  the  manufacturer,  one  weighty 
advantage  of  the  policy  of  having  all  problems  worked 
out  within  the  plant  is  that  the  results  secured  are  uot 
divulged,  buL  are  stoied  away  in  the  laboratory  archives 
and  become  part  of  the  assets  and  working  capital  of  the 
corporation  which  has  paid  for  them  ;  and  it  is  usually 
not  until  patent  applications  are  filed  that  this  knowledge, 
generally  only  partially  and  imperfectly,  is  made  known 
co  the  public.  When  it  is  not  deemed  necessary  to  take 
out  patents,  such  knowledge  remains  buried. 

In  this  matter  of  the  dissemination  of  knowledge 
concerning  industrial  chemical  practice,  it  must  be  evident 
to  all  that  there  is  but  little  co-operation  between  the 
manufacturers  and  the  universities.  The  crux  of  the 
difficulty  lies  just  here.  Chemical  manufacturers,  as  just 
6tated,  are  quite  naturally  averse  from  publishing  any 
discoveries  made  in  their  plants,  since  "  knowledge  is 
power  "  in  manufacturing  as  elsewhere,  and  new  knowledge 
gained  in  the  laboratories  of  the  corporation  may  often 
very  properly  be  regarded  as  among  the  most  valuable 
assets  of  the  concern.  The  universities,  on  the  other 
hand,  exist  for  the  spreading  of  knowledge,  and  from  their 
standpoint  the  great  disadvantage  of  the  above  policy 
is  this  locking  up  of  knowledge,  for  it  effects  a  serious 
retardation  of  the  general  growth  and  development  of  the 
science  in  its  broader  aspects,  and  renders  it  much  more 
difficult  for  the  universities  to  train  men  properly  for 
such  industries,  since  all  textbooks  and  general  knowledge 
available  would  in  all  probability  be  far  behind  the  actual 
manufacturing  practice.  I  believe  that  all  familiar  with 
the  situation  will  admit  that  this  is  a  real  problem  and  one 
constituting  a  serious  handicap  to  those  endeavouring 
to  give  up-to-date  instruction  in  industrial  chemistry. 
One  immediately  harmful  effect  that  the  above  policy 
has  upon  the  universities  is  that  it  not  infiequently  results 
in  some  of  their  most  capable  investigators  spending  many 
of  the  best  years  of  their  lives  and  considerable  sums  of 
money  in  attempts  to  solve  problems,  the  clues  or  answers 
to  which  had  been  discovered  and  filed  away  long  before  in 
the  laboratory  records  of  the  factories. 

Of  course,  the  universities  must  also  contend  with  the 
fact  that  the  larger  manufacturing  establishments  can 
usually  offer  much  better  salaries  to  skilful  chemical 
investigators,  and  thus  withdraw  from  university  work 
some  of  the  best  men. 

All  who  have  had  any  experience  in  such  matters  know 
how  difficult  it  is  to  secure  papers  for  the  programmes  of 
our  Sections,  or  for  our  Journal,  from  men  engaged  in 
industrial  chemistry,  the  usual  reply  the  manufacturer 
gives  to  such  solicitations  being  to  the  effect  that  be  is 
in  business  to  make  money  and  is  not  running  an  educa- 
tional institution. 

It  is  not  to  be  expected  that  the  manufacturers  will 
promptly  publish  to  the  world,  upon  demand,  their  most 
cherished  "  trade  secrets,"  and  it  would  of  course  U  useless 
to  make  any  such  request.  But  in  almost  all  great  chemical 
industrial  establishments  which  have  been  in  operation 
for  any  length  of  time,  information  has  been  accumulated 
in  the  course  of  the  work  which  could  l>e  made  known 
without  injurv  to  the  firm  concerned,  and  to  the  consider- 
able advantage  of  the  chemical  world  at  large.  For 
example,  it  not  infrequently  happens  that  a  corporation 
permanently  abandons  one  line  of  work,  either  l>ccauM 
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local  conditions  ha\c  made  it  no  longer  profitable  .or 
MM  it  wishes  to  devote  itself  to  other  more  lucrative 
one-.  In  such  MBCS  there  seems  DO  good  reason  why  the 
knowledge  sained  in  connection  with  the  abandoned 
proOMO  or  product  should  not  bo  made  public.  Or.  it 
may  be,  the  analytical  laboratory  finds  some  convenient 
rapid  method  to  take  the  place  of  a  more  laborious  one, 
or  de\ises  now  apparatus  for  old  laboratory  processes. 
Other  cases   might    l>e  cited   were  there  time. 

A  very  welcome  form  of  co-operation,  therefore,  would 
be  that  of  keeping  the  university  teachers  better  posted 
on  present-day  manufacturing  practice,  so  that  they 
could  point  out  more  clearly  the  applications  to  industry 
of  the  principles  they  were  endeavouring  to  inculcate,  ami 
call  attention  to  the  rapid  approximate  commercial 
analytical  processes  and  short  cuts  used  in  the  factories 
in  addition  to  the  longer  and  more  accurate  methods 
generally  taught  in  analytical  laboratories.  Were  the 
teacher  more  familiar  with  industrial  wastes  and  by- 
products, he  could  often  select  problems  for  his  advanced 
.  rch  students  with  reference  thereto  and  thus  con- 
siderably heighten  their  interest  in  the  work. 

It  i>  well  said  in  the  Reports  of  the  Twelfth  Census  of 
the  United  States  that  "  probably  no  science  has  done  so 
much  as  Chemistry  in  revealing  the  hidden  possibilities  of 
the  wastes  and  by-products  in  manufactures.  This  science 
ha*  been  the  most  fruitful  agent  in  the  conversion  of  the 
refuse  of  manufacturing  operations  into  products  of 
industrial  value.  .  .  .  Chemistry  is  the  intelligence 
department  of  industiy."  Yet  the  teacher  is  often  un- 
informed concerning  the  character  and  amount  of  the 
bv-products  going  to  waste  in  his  immediate  neighbour- 
hood, a  careful  study  of  which  might  lead  not  only  to 
financial  reward  for  the  manufacturer  as  well  as  for 
him-elf.  but  might  aLso  save  us  much  of  the  present 
pollution  of  our  streams  and  of  the  air  we  breathe. 

It  Is  not  only  now  very  desirable,  but  will  soon  become 
imperative  for  our  manufacturers  to  avail  themselves 
more  freely  of  the  assistance  of  the  experts  in  our  univer- 
sities and  technical  schools.  That  nation  will  unquestion- 
ably make  the  longest  strides  in  commercial  development 
which  sells  goods  cairying  the  maximum  of  brains  and 
the  minimum  of  raw  material.  Germany  has  already 
learned  this,  and  is  rapidly  forging  ahead  as  the  natural 
t.  England  and  America  must  follow  that  lead  or 
ultimately  find  themselves  far  in  the  rear.  Any  country, 
like  my  own,  thanks  to  a  wonderful  endowment  of  natural 
resources,  and  to  protective  tariff  walls,  may  for  a  time 
appear  to  be  holding  its  own  in  the  world's  trade  without 
adopting  the  above  policy  ;  but  it  is  only  because  of  these 
peculiar  local  conditions  that  we  have  been  spared  the 
embarrassment  of  close  international  comparisons.  Our 
tariff  walls  are  already  tottering,  and  the  lavish  use  of 
natural  resources  is  but  a  spendthrift  squandering  of  a 
priceless  and  irreplaceable  heritage,  and  the  end  of  that, 
too,  i.->  in  sight  with  a  continuance  of  present  methods. 
The  day  is  already  at  hand,  for  America  at  least,  when 
manufacturers  must  scrutinise  more  closely  the  efficiency 
of  their  plants  with  reference  to  raw  material  consumed, 
for  human  intelligence  is  the  one  resource  which  incr< 
with  use,  forever  and  immeasurably,  and  the  cultivation 
of  whieh  furnishes  the  only  substantial  basis  of  prosperity, 
progress  and   happiic 

In   the   United  wt   have   been    wont   to  boast   of 

our  huge  agricultural  exports,  but,  a-  President  Wallace 
said  si  a  recent  Oouscnatiou  Congress,  "the  nineteenth 
•ury  farmer  wa-  no  farrn<T  at  all:  he  was  a  miner, 
mining  the  fertility  of  the  -oil.  and  Belling  it  for  the  bare 
•  ''f  the  mming,"  ririce  every  bushel  of  wheat  exported 
carrie-  with  it  approximately  27  cents  worth  of  phosphorus, 
every  bushel  of  OOTII  13  '  CUSS,  every  pound  of  OottOD  '■'<  "  Ed  . 
figure-  whieh  equal  thesopposed  profit-  of  the   transaction. 

took  of  phosphorus,  if  once 

exhausted,  t  clear,  although,  so  far  a-  ire  now 

■*-.  the  race  itself  must  iH-ri.-h  without  an    adequate 

:.lv  of  this   element. 
There  are   hut   four  great    manufacturing  nation-  in  the 

world — England,    Germany,     Prance,    and    tie     United 

Four,  and  looking  to  them  for  their 
manufactured  articles,  stand  the  one  and  a  half  billion 
human  bsjttgi  in  tie-  leal   of  the  world.      The  prizes  to  b> 


won  in  this  international  trade  are  beyond  compare. 
They  are  to  be  measured  not  only  in  money,  but  also  in 
intellectual  advancement,  in  closer  bonds  of  international 
friendship,  mutual  respect  and  esteem,  in  national  spirit, 
and  in  heightened  civilization. 

Any  manufacturer  who  feels  unable  to  co-operate  as 
suggested  above,  should  at  least  be  willing  to  support 
generously  those  agencies  upon  whom  now  falls  the  chief 
burden  of  disseminating  knowledge — notably  our  educa- 
tional institutions  and  our  chemical  journals,  such  as  the 
Journal  of  this  Society. 

Or,  if  he  still  demurs,  there  are  other  lines  open.  Few 
manufacturing  concerns  feel  inclined  or  called  upon  to 
establish  extensive  libraries  within  their  plants,  and  it 
would  appear,  therefore,  to  be  to  their  own  immediate 
interest  to  provide  whatever  funds  might  be  needed  to 
supply  the  library  of  the  nearest  university  or  technical 
school  with  all  books  likely  to  be  of  service  to  the  various 
experts  of  the  plant.  This  also  would  bring  them  into 
closer  personal  touch  and  sympathy  with  the  officers  of 
instruction  there. 

Any  manufacturer  having  an  important  chemical 
problem  to  solve  in  connection  with  his  business,  and 
without  the  proper  staff  or  equipment  to  attack  it  within 
the  plant,  must  look  outside  for  assistance,  and  he  then 
has  the  choice  of  the  private  commercial  or  research 
laboratory  on  the  one  hand,  or  the  universities  and 
technical  schools  on  the  other. 

The  advantages  and  disadvantages  of  the  private 
research  laboratory,  at  least  in  so  far  as  they  relate  to 
the  availability  of  the  new  knowledge  thus  discovered, 
are  much  the  same  as  those  already  pointed  out  for  the 
factory  research  laboratory. 

If  the  manufacturer  elects  to  refer  his  problem  to  the 
university  or  technical  school,  such  reference  is  most 
likely  to"  take  the  form  of  an  industrial  fellowship  and 
there  is  much  to  be  said  in  favour  of  these  fellowships. 
The}-  allow  the  donor  to  keep  secret  for  two  or  three  years 
the  results  secured,  after  which  they  can  be  published. 
They  also  secure  to  him  patent  rights.  They  give  highly 
specialised  training  to  good  men  and  often  secure  for  them 
permanent  employment  and  a  share  in  the  profits  of  their 
discoveries.  It  should  be  obvious  at  the  outset  that  a 
fellowship  of  this  character  can  be  successful  only  when 
there  are  close  confidential  relations  subsisting  between 
the  manufacturer  and  the  officer  in  charge  of  the  research. 
No  co-operation  can  be  really  effective  unless  based  ujion 
a  thorough  mutual  familiarity  with  the  conditions  and 
an  abiding  faith  in  the  integrity  and  sincerity  of  purpose 
of  each  other.  It  is  likely  to  prove  a  poor  investment  for 
a  manufacturer  to  seek  the  r.id  of  an  investigator  if  he  is 
unwilling  to  take  such  expert  into  his  confidence.  I 
have  occasionally  had  manufacturers  apply  to  me  for  the 
solution  of  a  problem  affecting  their  industry  and,  when 
I  asked  how  they  were  actually  carrying  out  the  process 
in  the  factory,  have  had  them  say  politely  that  they 
preferred  not  to  answer  any  questions  concerning  the 
operations  of  their  factory  and  that  all  I  was  asked  to  do 
was  to  see  what  I  could  accomplish  in  my  own  laboratory. 
Of  course  the  answer  to  such  a  proposition  should  be  a 
decided  negative,  since  its  acceptance  would  almost 
invariably  result  to  the  mutual  dissatisfaction  of  both 
parties  concerned. 

It  would  seem  manifest  that  no  one  man  is  competent 
to  direct  original  research  in  all  lines  of  industrial  chemist  ry, 
and  that  the  wisest  course  for  a  manufacturer  to  pursue 
when  contemplating  the  establishment  of  a  research 
fellowship  would  he  to  secure  the  aid  of  the  particular 
university  officer  whose  experience  and  personal  achieve- 
ments  entitle    him   to    he    considered   an    expert    in   that 

special  field,  and  who  has  the  necessary  equipment  and 
location  to  attack  such  a  problem  with  good  chances  of 
success,  and  then  to  arrange  to  provide  him  with  such 
funds  as  may  he  required  foi  assistants  or  for  raw  material. 

In  tie  ,;,-.  of  divergent  reports  from  chemical  cxpei  t  , 
the  university  laboratory  i.s  the  natural  court  of  appeal  for 
an  impartial  verdict. 

T)j-  moat  urgent  need  of  the  day  is,  in  my  judgment, 
the  endowment    of  chemical  research,  either  by  the  estali- 

ii  iiment   of  research  professorships  or,  still  better,  by 

founding  great  chemical  research  institutes  in  affiliation 
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with  our  chief  universities  for  the  study  of  problems  both 
in  pure  and  in  applied  chemistry.  The  splendid  Kaiser 
Wilhelm  Institute  for  Chemistry,  recently  opened  in 
Berlin,  thanks  to  the  active  and  generous  assistance  of 
His  Majesty  the  German  Emperor,  is  the  first  of  its  kind 
in  the  world,  and  its  advent  should  be  hailed  with  delight 
as  indicating  the  dawn  of  a  new  and  brilliant  era  for  our 
science.  It  is  worth  noting  that  the  policy  of  this  research 
institute  is  the  man  first,  the  equipment  afterwards, 
and  the  group  of  distinguished  investigators  now  gathered 
together  there  witnesses  to  the  wisdom  of  this  plan.  If 
we  would  not  be  outstript  by  our  friends  across  the  water, 
we  must  have  similar  establishments  here  in  England 
and  that,  too,  speedily.  The  benefits  which  will  accrue 
to  the  nation  from  the  labours  of  such  research  institutes 
manned  by  our  keenest  investigators  are  truly  inestimable, 
and  it  is  to  be  hoped  that  this  remarkable  opportunity 
will  appeal  to  the  imagination  and  the  generosity  of  other 
far-sighted  benefactors  of  mankind.  Much  has  been  done, 
and  worthily  done,  in  all  of  our  great  cities  for  the  cause 
of  medicine,  for  example,  whereas  chemistry,  except  in 
Germany,  still  appeals  in  vain  for  similar  recognition. 
Yet  the  dependence  of  medicine,  and  of  life  itself,  upon 
chemistry  is  seen  more  clearly  every  day,  and  he  who  still 
has  doubts  upon  the  subject  has  but  to  read  the  recent 
remarkable  presidential  address  of  Dr.  Schafer  before  the 
Dundee  Meeting  of  the  British  Association  for  the  Advance- 
ment of  Science  (1912),  in  which,  after  calling  attention  to 
the  few  elements  and  simple  inorganic  compounds  making 
up  living  substance,  he  says — "  The  combination  of  these 
elements  into  a  colloidal  compound  represents  the  chemical 
basis  of  life  ;  and  when  the  chemist  succeeds  in  building 
up  this  compound,  it  will  without  doubt  be  found  to 
exhibit  the  phenomena  which  we  are  in  the  habit  of 
associating  with  the  term  'life.''  He  further  suggests 
the  possibility  "  that  heredity  also  is  one  of  the  questions 
the  eventual  solution  of  which  we  must  look  to  the  chemist 
to  provide,"  and,  as  already  indicated,  the  maintenance 
of  any  human  life  whatever  upon  this  planet  of  ours 
depends  absolutely  upon  the  labours  of  the  chemist. 

In  the  sphere  of  industrial  chemistry  such  a  research 
institute  might  well  take  the  form  of  laboratories  "  especi- 
ally equipped  with  the  standard  appliances  for  executing 
industrial  operations,  and  provided  with  all  the  means 
for  the  prompt,  proper  and  accurate  determination  of 
experimental  data,  in  a  way  and  on  a  scale  which  would 
make  this  data  available  for  factory  application,"  as  has 
been  suggested  already  by  Professor  Whitaker,  the  Chair- 
man of  our  New  York  Section  (Jour.  Ind.  Eng.  Chem., 
Nov.,  1911)  and  since,  as  he  points  out,  few  if  any  labora- 
tories now  exist  where  researches  can  be  undertaken 
"  which  involve  single  and  multiple  effect  distillation, 
evaporation,  filtration,  calcination,  condensation,  absorp- 
tion, drying,  controlled  temperature  reactions,  vacuum 
and  special  atmosphere  reactions,"  and  the  like. 

The  really  important  thing  is  to  bring  together  the 
problem  and  the  man  competent  to  solve  it.  Skilful 
investigators  are  often  wholly  unaware  of  many  of  the 
important  industrial  problems  calling  for  solution,  and 
the  great  manufacturing  concerns  are  often  equally  ignor- 
ant concerning  the  men  in  the  country  best  qualified  to 
solve  these  problems.  If  it  were  possible  to  establish 
some  sort  of  a  clearing-house  Committee,  composed  of 
representatives  of  the  universities  and  of  the  manufac- 
turers, to  bring  investigator  and  problem  together,  it 
could  render  immense  service  to  the  country.  If  the 
research  institutes  proposed  above  were  established,  their 
Boards  of  Direction  might  perhaps  perform  such  a  function. 
In  fact,  the  matter  is  so  important,  that  there  would 
seem  ample  justification  for  the  general  Government  itself 
to  take  cognizance  of  it,  since  it  concerns  the  prosperity 
of  the  whole  nation,  and  refer  it  to  an  appropriate  com- 
mittee or  board,  in  conjunction  with  its  other  activities 
for  the  benefit  of  our  manufacturing  industries. 

Some  of  our  wisest  and  most  far-sighted  manufacturers 
feel  that  there  is  urgent  need  for  what  might  be  termed 
an  Industrial  Efficiency  Corporation,  with  a  staff  of  experts 
in  all  lines  of  chemical  manufacturing,  to  whom  any  manu- 
facturer might  refer  for  solution  all  problems  affecting  his 
plant.  If  the  details  of  such  an  organisation  can  be  satis- 
factorily worked  out,  this  corporation  can  render    much 


of  the  service  indicated  above,  but  it  too  will  have  to  over- 
come the  reluctance  of  many  manufacturers  to  allow 
any  other  man,  or  group  of  men,  to  know  what  they  are 
actually  doing  in  their  factories. 

There  is  room  also  for  better  co-operation  in  the  matter 
of  patents.  The  university  teacher  is  usually  at  a  heavy 
disadvantage  in  endeavouring  to  obtain  a  fair  trial  of  his 
inventions  and  a  reasonable  share  in  the  profits.  In  this 
connection  the  establishment^here  of  the  Letters  Patent 
Insurance  Co.,  Ltd.,  and  in* the  United  States  of  the 
Research  Corporation,  are   of  interest. 

The  latter  is  described  as  "  an  experiment  in  the  public 
administration  of  patent  rights  "  (F.  G.  Cottrell ;  Jour. 
Ind.  Eng.  Chem.,  4,  864  ;  Dec.  1912).  It  was  incorporated 
February  26,  1912,  as  a  stock  company,  under  the  laws  of 
the  State  of  New  York,  with  offices  at  63,  Wall  Street, 
New  York  City,  its  declared  purposes  being  : — 

(a)  To  receive  by  gift  and  to  acquire  by  purchase  or 
otherwise,  inventions,  patent  rights  and  letters  patent 
either  of  the  United  States  or  of  foreign  countries,  and  to 
hold,  manage,  use,  develop,  manufacture,  instal,  and 
operate  the  same,  and  to  conduct  commercial  operations 
under  or  in  connection  with  the  development  of  such 
inventions,  patent  rights  and  letters  patent,  and  to  sell, 
license,  or  otherwise  dispose  of  the  same,  and  to  collect 
royalties  thereon,  and  to  experiment  with  and  test  the 
validity  and  value  thereof,  and  to  render  the  same  more 
available  and  effective  in  the  useful  arts  and  manufactures 
and  for  scientific  purposes  and  otherwise. 

(b)  To  provide  means  for  the  advancement  and  exten- 
sion of  technical  and  scientific  investigation,  research  and 
experimentation,  by  contributing  the  net  earnings  of  the 
corporation,  over  and  above  such  sum  or  sums  as  may  be 
reserved  or  retained  and  held  as  an  endowment  fund  or 
working  capital,  and  also  such  other  moneys  and  property 
belonging  to  the  corporation  as  the  Board  of  Directors 
shall  from  time  to  time  deem  proper,  to  the  Smithsonian 
Institution,  and  such  other  scientific  and  educational 
institutions  and  societies  as  the  Board  of  Directors  may 
from  time  to  time  select  in  order  to  enable  such  institutions 
and  societies  to  conduct  such  investigation,  research  and 
experimentation. 

(c)  To  receive,  hold  and  manage,  and  dispose  of  such 
other  moneys  and  property,  including  the  stock  of  this 
and  of  any  other  corporation,  as  may,  from  time  to 
time,  be  given  to  or  acquired  by  this  Corporation  in  the 
furtherance  of  its  corporate  purposes,  and  to  apply  the 
same,  and  the  proceeds  or  income  thereof,  to  the  objects 
specified  in  the  preceding  paragraph." 

To  summarise  briefly,  the  purposes  of  the  Cor- 
poration are  to  control  patents  for  the  benefit  of  the 
public,  and  to  aid  research. 

It  is  expected  that  the  duties  of  the  Corporation  will 
be  largely  administrative,  the  actual  practical  work 
in  connection  with  the  patents  being  conducted  either  in 
co-operation  with  the  manufacturing  plants  or  with  the 
universities  and  technical  schools.  These  administrative 
expenses  for  the  first  year  are  estimated  at  SI 0,000,  and 
have  been  provided  for  by  subscriptions  to  the  stock  of 
the  Corporation,  which  stock  it  is  expressly  stipulated 
shall  pay  no  dividends  whatever,  but  may  be  re-purchased 
at  any  time  at  par  by  the  Board  of  Directors,  and  no  stock 
can  be  disposed  of  without  first  giving  the  Board  an 
opportunity  to  exercise  this  option.  After  the  first  year, 
it  is  expected  that  the  undertaking  will  be  self-supporting. 

It  appears  to  be  the  intention  of  the  Corporation  for 
the  first  few  years  to  consider  only  such  patents  as  may  be 
offered  as  outright  gifts,  and  Dr.  Cottrell,  in  the  article 
cited,  says,  "present  indications  are  that  the  latter 
(the  Corporation)  will  find  itself  well  occupied  eveit  by 
these  offers  alone."  In  other  casts,  patentees  may  be 
willing,  it  is  hoped,  to  assign  to  the  Corporation  their 
patent  rights  within  certain  geographical  bOondariea, 
retaining  the  rest  for  themselves:  or  perhaps  present  to 
the  Corporation  the  rights  to  use  the  patent*  m  connection 
with  certain  lines  of  manufacturing  and  retain  for  them- 
selves the  rights  for  other  line*. 

The  real  actuating  cause  in  the  establishment  of  tin- 
Corporation  has  been  the  tin.'  self-sacrificing  generosity 
of  Dr.  Cottrell  himself  in  turning  over  his  own  valuable 
patents    on    the    electrostatic    collection    of    smoke    and 
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fumes,  and  thus  voluntarily  relinquishing  what  promises 
to  be  large  profits.  Too  much  cannot  be  said  in  praise 
of  such  a  splendid  example  of  altruism,  and  it  is  to  be 
hoped  that  many  others  may  be  found  to  follow  this 
example  of  real  patriotism.  It  has  been  urged  that  had 
such  an  organisation  been  in  existence  at  the  time  the 
Diamond  Match  Company  generously  threw  open  to  all 
its  sesquisulphide  patents,  it  might  have  been  willing 
to  turn  them  over  to  this  Research  Corporation  for  the 
benefit  of  chemical  investigation. 

The  experiment  is  an  exceedingly  interesting  one  and 
surely  we  all  wish  it  the  greatest  measure  of  success. 

True,  in  the  United  States  (Patent  Act  of  March  3rd, 
18S3)  and  perhaps  also  here  in  England,  patents  may  be 
formally  issued  as  free  to  the  public  without  royalty  of 
any  kind,  and  for  these  patents  the  Government  collects 
no  fees.  One  reason  why  such  regulations  have  not 
accomplished  as  much  as  their  advocates  hoped  for  is 
that  they  fail  to  provide  adequate  protection  to  the 
manufacturer  who  invests  the  large  sums  necessary  in 
plant,  equipment  and  advertising,  to  market  successfully 
a  new  article. 

There  is  also  need  for  co-operation  in  some  countries 
in  securing  an  efficient  and  equitable  system  of  patent 
laws,  and  in  obtaining  fair  and  impartial  legislation 
where  our  chemical  industries  are  concerned  ;  co-operation 
which,  on  the  one  hand,  shall  protect  our  manufacturers 
from  unjust  laws  or  regulations  and  which,  on  the  other 
hand,  shall  effectually  safeguard  the  community  against 
any  inroads  upon  their  rights  by  the  manufacturers. 

For  example,  a  Government  might  propose  legislation 
classing  as  adulterated  any  foodstuff  containing  x  per 
cent,  of  arsenic.  If  the  university  experts  knew  that 
such  a  percentage  of  arsenic  was  normally  present  in 
certain  perfectly  wholesome  and  unadulterated  natural 
foods,  it  would  be  their  duty  to  call  the  attention  of  the 
law-making  body  to  the  fact,  that  the  proposed  legislation 
might  be  amended  accordingly. 

To  take  the  other  side  ;  if  it  appeared  that  any  line 
of  industry,  by  combinations  at  home  and  the  erection 
of  a  tariff  wall  against  imported  articles,  was  effectually 
stifling  all  competition  in  order  that  it  might  continue 
old-fashioned,  wasteful  and  inefficient  methods  of  manufac- 
ture, and  charge  the  public  high  prices  for  their  goods,  that 
public  is  entitled  to  redress  and  will  surely  obtain  it 
sooner  or  later,  and  it  would  be  the  duty  of  the  university 
officers  to  make  clear  to  the  community  the  extent  to  which 
they  were  being  imposed  upon  by  the  offending  manufac- 
turers. 

In  the  building  up  at  our  larger  universities  of  museums 
illustrating  the  development  and  present  status  of  industrial 
chemistry,  then  is  afforded  a  field  for  co-operation  not 
.cry  extensively  availed  of.  The  exhibits  themselves 
must  in  the  nature  of  the  case,  be  contributed  chiefly 
by  the  manufacturers,  and  should  include  full  sets  of 
sample*  of  all  products — initial,  intermediate  and  final, 
as  well  as  working  models  of  the  mechanical  parts  of  the 
process,  so  that  the  student  may  see  represented  before 
him  all  the  various  steps  in  the  manufacture  ;  the  univer- 
sity, on  its  part,  to  provide  suitable  housing  and  display 
cases,  to  look  after  the  proper  assorting,  arrangement, 
distribution  and  labelling  of  the  material,  and  the  necessary 
care  and  upkeep  of  the  same.  What  such  collections  mean 
heff  of  chemistry,  no  one  appreciates  better 
than  the  ColurnbiA  University  man,  for  there  we  have 
had  for  more  than  a  generation  the  extensive  Chandler 
Museum  of  Chemistry,  contributed  largely  by  our  chemical 
manufacturers,  and  gathered  together  [mtiently  and  with 
tireless  energy  and  enthusiasm  by  that  Nestor  01  American 

aMhsJete,  ti  American  rfmhhml  ol  thii  Society, 

our  own  dear  I>r.  Chandler. 

Such  Museums  are  not  only  for  the  benefit  of  the 
uni-.  'it    are    for    public:   exhibition    as    well,    and 

in    addition    to    these    university    museums,  or    replacing 

then,  are  t;  industrial  museums  of  the  world  like 

th«-  Deutachi  im  of  Muniehaud  the  South  Kensfngton 

'■f   London,  and   it    is  a   fl— mfa—   inspiration   to  sec   tl 
places  thronged  with  young  and  old  watching  closely  the 
Operation    Ol    the    working    modell   exhibited,   examining 
critically  the  various  produet  ■  DJDg  to  the  explana- 

rcrnarks   of    an    accompanying    tOSflhfT    or    of    an 


attendant.  But  we  need  to  add  to  the  equipment  of  those 
museums  we  now  have  and  to  assist  in  the  creation  of 
others,  for  they  illustrate  most  graphically  the  commercial 
and  industrial  resources  of  the  country  and  provide  a 
telling  object  lesson  of  the  significance  of  chemistry 
in  the  utilisation  and  development  of  those  resources. 

When  the  layman  sees  before  him  a  barrel  of  coal 
tar,  it  is  to  him  only  a  black,  evil-smelling  viscous  mass ; 
but  when  he  sees  growing  out  of  that  barrel,  a  tree-like 
arrangement  of  the  innumerable  substances  obtainable 
therefrom — first  the  primary  products,  then  the  secondary, 
and  so  on,  until  at  the  ends  of  the  branches  he  surveys 
all  the  wonderful  dyestuffs,  drugs  and  perfumes  manu- 
factured from  this  same  foul  mass — it  takes  on  for  him 
a  wholly  new  aspect  and  interest. 

A  block  of  wood  is  a  very  commonplace  article,  but  when 
that  block  of  wood  stands  side  by  side  with  some  of  the 
beautiful  and  useful  products  which  chemistry  can  conjure 
therefrom,  the  observer  begins  to  have  some  inkling 
of  the  magic  of  science  and  its  potent  influence  in  the 
progress  of  civilisation. 

Lest  I  weary  you,  I  will  but  touch  upon  one  other 
opportunity  for  co-operation,  and  that  is  in  the  organisation 
of  chemists'  clubs,  where  the  members  of  the  profession 
may  regularly  foregather  and  the  university  man  rub 
shoulders  with  his  manufacturing  brother.  A  chemists' 
club  is  a  most  excellent  reagent  for  blending  together 
in  one  homogeneous,  harmonious  whole  all  brands  of 
chemists,  and  it  is  quite  true  that  a  happy  union  of 
theoretical  and  practical  chemists  can  often  be  accom- 
plished most  pleasantly  by  clubbing  them  into  it.  Our 
Chemists'  Club  in  New  York  has  brought  together,  in  one 
big  contented  family,  all  the  chemists  of  that  metropolitan 
district,  and  its  influence  has  extended  over  the  length 
and  breadth  of  the  United  States.  After  all,  friendship  is 
the  main  thing  between  brother  chemists,  and  I  had 
rather  have  a  colleague's  intimate  and  warm-hearted 
friendship  for  me  personally  than  merely  his  respect  and 
admiration  for  my  scientific  achievements. 

To  recapitulate  briefly,  the  university  exists  for  the 
community,  and  its  supreme  desire  is  to  render  ever  better 
and  more  efficient  service.  It  is  the  servant  of  our  chemical 
industries  and  their  agent  in  the  training  of  the  men 
needed  by  these  industries.  It  seeks  closer  co-operation 
from  them  in  disseminating  knowledge  and  in  extending 
its  boundaries,  in  endowing  chemical  research  and  chemical 
publications,  in  aiding  our  chemical  libraries,  in  the  matter 
of  patents  and  legislation,  in  the  creation  of  great  museums 
of  peaceful  arts,  in  the  organisation  of  chemists'  clubs 
and  the  provision  of  suitable  buildings  therefor,  and  in 
countless  other  ways,  and  if  this  short  and  very  imperfect 
presentation  of  the  subject  serves  in  any  way  to  arouse 
increased  interest  in  these  matters,  it  will  have  been 
worth  while.  Efficiency  is  the  only  sure  path  to  supremacy 
in  any  field  of  human  endeavour,  and  closer  co-operation 
between  our  universities  and  our  industries  will  go  far  to 
assure  increased  efficiency  to  both. 

Dr.  E.  K.  Muspratt  said  he  had  much  pleasure,  as  a 
Past-President  of  the  Society,  in  moving  a  vote  of  thanks  to 
the  President  for  his  address.  One  great  advantage  of 
that  Society  was  that  it  was  bringing  together  men 
engaged  in  pure  science  and  others  engaged  in  manu- 
facture. He  was  glad  their  President  had  brought  up 
the  subject  of  universities  and  their  relation  to  chemical 
industries.  Fifty  years  ago  Germany  had  very  few 
industries,  the  United  States  had  only  two  or  three 
universities  and  there,  as  in  our  own  universities,  science 
was  hardly  taught  at  all.  When  he  first  went  to  the 
United  States,  in  April,  1876,  ho  went  to  visit  a  fellow- 
student  of  his.  Professor  Brush  of  Yale,  who,  with 
Professor  Johnson,  was  engaged  at  the  scientific  school 
which  had  just  been  attached  to  the  University. 
Although  they  had  taught  science  at  Yale,  there 
was  no  strictly  scientific  school  until  that  year,  1 H76. 
In  England  they  were  just  as  much  behind  as  the  United 
States.  Our  own  universities  hardly  taught  ioiei 
at  all.  He  remembered  that  Professor  Dawber  taught 
chemistry,  botany,  and  geology.  Very  little  original  work 
was  done,  because  there  were  no  opportunities  to  do  it.  In 
.North  America,  they  founded  a  new  university  whi'i" 
should  include  the  teaching  of  science.     The  Liverpool 
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University  College  was  founded  in  1878-80,  and  was 
opened  first  in  1882.  One  of  the  first  buildings  they 
erected  was,  he  was  glad  to  say,  a  chemical  laboratory. 
At  that  time  they  had  only  one  professor  of  chemistry ; 
now  they  had  four  and  in  a  few  years,  he  had  no 
doubt,  they  would  have  more,  because  development  meant 
more  and  more  specialising.  He  thought  they  had  been 
able  to  train  a  certain  number  of  chemists  who  would 
formerly  have  been  imported  from  Germany.  Germany 
was  pre-eminent  in  the  thorough  teaching  of  chemical 
science.  His  old  master,  Liebig,  had  made  chemical 
science  popular  by  his  wonderful  lessons  on  chemistry, 
but  he  also  drew  attention  to  the  chemist.  For  his  first 
twenty-five  years  he  devoted  his  attention  to  the  purely 
scientific,  and  it  was  a  great  work ;  later  he  laid  himself 
out  to  the  application  of  science  to  physiology  and  agricul- 
ture, and  the  enormous  advances  which  had  been  made 
in  agriculture  were  due  to  the  work  in  the  laboratories 
of  Baron  Liebig.  England  and  Scotland  far  surpassed 
Germany  in  agriculture,  but  we,  unfortunately,  did  not 
adopt  agricultural  colleges  where  agriculture  was  taught 
as  a  science.  After  Liebig  moved  in  Germany  agricul- 
tural colleges  were  founded  in  every  country,  and  since 
then,  agriculture  had  made  enormous  strides.  So  the 
great  advance  in  Germany,  in  agriculture  as  in  other 
sciences,  was  really  owing  to  the  universities.  It  was 
always  a  delight  to  hear  men  from  other  countries,  for 
their  addresses  were  likely  to  be  more  original  and  of 
more  advantage  to  the  Society.  He  had  much  pleasure 
in  moving  a  vote  of  thanks  to  the  President  for  his  Address. 

Dr.  R.  Messel  seconded.  He  laid  very  great  stress 
on  the  personality  of  the  chemists,  and  maintained  that 
the  right  man  was  far  better  with  education  than  without 
it.  First  of  all,  get  the  right  man.  The  difference  between 
scientific  education  and  non -scientific  existed  and  ought 
not  to.  They  required  scientific  training.  Professor 
Bogert  had  shown  what  could  be  gained  by  co-operative 
work  between  universities  and  technical  manufactories. 
He  heartily  seconded  the  vote  proposed  by  Mr.  Muspratt. 

Th6  vote  of  thanks  was  accorded  with  prolonged 
applause. 

ELECTION   OF   COUNCIL. 

The  President  announced  the  result  of  the  ballot  for  four 
ordinary  members  of  the  Council ;  183  ballot  lists  had 
been  received,  and  in  the  result  Professor  F.  G.  Donnan, 
Mr.  D.  Lloyd  Howard,  Mr.  G.  W.  McDonald,  and  Mr.  J. 
Miln  Thomson  had  been  elected. 

PRESIDENT   ELECT. 

The  President  announced  with  great  pleasure  that 
Sir  William  Crookes  had  been  elected  President  of  the 
Society  for  the  coming  year.  He  wished  to  extend  a  very 
hearty  welcome  to  him,  on  behalf  of  the  Society,  and  to 
send  to  him  an  assurance  of  his  warm  and  hearty  support. 
That  was  scarcely  necessary  if  they  remembeied  what 
Sir  William  Crookes  had  achieved  in  science.  At  the 
present  day,  none  stood  higher  than  he.  He  was  one 
of  the  noblest  of  gentlemen,  and  it  was  a  delight  and  a 
matter  of  very  great  gratification  that  he  had  consented 
to  accept  the  Presidency  of  the  Society. 

appointment  of  auditors. 

Mr.  Arthur  Carey  moved  that  the  auditors  be  re- 
appointed at  a  remuneration  of  £21. 

Mi.  H.  Brtjnner  seconded,  and  the  motion  was  adopled. 

PLACE   OF   NEXT   ANNUAL   MEETING. 

Dr.  H.  J.  S.  Sand,  in  support  of  an  invitation  which  had 
been  received  from  the  City  of  Nottingham  and  the 
Nottingham  Section,  proposed  that  the  Society  hold  its 
next  annual  meeting  at  Nottingham.  They  in  Nottingham 
were  but  a  small  Section,  and  could  not  hope  to  give  such 
a  welcome  as  a  great  city  like  Liverpool,  but  they  would 
make  up  for  that  with  the  cordiality  of  their  welcome. 

Mr.  F.  R.  O'Shauohnessy  seconded. 

Mr.  S.  J.  Pentecost  supported.  They  intended,  he 
■aid,  to  try  to  maintain  the  high  standard  of  the  meeting 
that  had  been  attained  in  the  past,  and  under  their  chair- 
man, Sir  John  Turney,  and  with  the  energy  of  Dr.  Sand, 
he  was  sure  they  should  have  a  good  time  if  tin  y  would 
come  next  year. 


The  resolution  was  carried  unanimously  and  with 
acclamation. 

VOTES   OF    THANKS. 

The  President  proposed  a  vote  of  thanks  to  the  Uni- 
versity for  so  kindly  allowing  them  to  meet  in  their 
buildings. 

Sir  William  Ramsay,  in  seconding,  said  that  the 
University  of  Liverpool  was  giving  them  practical  proof  of 
the  way  in  which  they  were  coming  to  a  closer  co-operation 
of  science  and  industry.  The  closer  it  was,  the  better  for 
science  and  industry. 

The  vote  was  passed  very  heartily. 

Professor  E.  C.  C.  Baly,  speaking  on  behalf  of  the 
Senate  of  the  University,  expressed  their  thanks  for  the 
very  courteous  terms  of  the  vote  to  the  authorities  of 
the  University,  and  for  the  way  in  which  the  vote  had  been 
received.  The  Senate  and  Council  of  the  University  took  a 
great  deal  of  pride  in  the  fact  that  the  Society  was  founded 
in  the  University  or  University  College  as  it  was  then. 
It  was  with  unlimited  pleasure  they  welcomed  the  Society 
back  to  the  neighbourhood  of  its  birth.  From  the 
University  point  of  view  the  Society  occupied  a  very 
interesting  and  important  position.  A  closer  relationship 
between  the  two  was  to  be  welcomed,  seeing  that  of  the 
large  number  of  chemical  students  passing  each  year 
through  the  University  laboratories,  so  many  desired  to 
enter  technical  works.  As  one  engaged  in  training 
chemists  he  would  like  to  associate  himself  most  cordially 
with  all  Dr.  Muspratt  had  said.  On  behalf  of  the  Senate 
and  Council  of  the  University  he  would  like  to  expiess 
their  sense  of   kindness  and  thanks. 

Mr.  Tyrer  moved  "that  the  warmest  thanks  of  this 
Society,  in  general  meeting  assembled,  be  accorded  to 
Dr.  Rudolph  Messel,  F.R.S.,  for  his  indefatigable  and 
generous  services  to  the  Society,  foi  acting  rot  only  through 
the  time  of  his  Presidei  cy,  but  during  the  time  of  the  Presi- 
dent's unavoidable  absence."  Those  rather  moderate 
terms  were  a  long  waj  behind  the  full  expression  of  their 
feelings  to  their  past  President. 

The  President  said  he  felt  under  a  very  great  debt  of 
gratitude  to  Dr.  Messel  for  what  he  had  done.  Whatever 
success  had  been  achieved  during  the  j  ear  had  been  due  to 
the  splendid  services  of  Dr.  Messel.  They  knew  the  work 
which  had  been  done,  and  it  was  done  by  him  with  the 
gieatest  pleasure.  The  Society  had  no  more  loyal  member 
or  servant  than  Dr.  Messel.  It  was  a  very  great  pleasure 
to  have  that  opportunity  ot  saying  so. 

The  motion  was  carried  with  loud  applause. 

Dr.  Messel  said  he  could  only  state  how  very  much  he 
appreciated  the  kindly  words  which  had  been  spoken  about 
him,  and  how  gratified  he  was  to  have  accomplished  the 
duty.  It  had  always  been  a  pleasure  to  him  to  do  for  the 
Society  what  he  could.  Everybody  else,  if  called  upon, 
wouldhave  done  the  same.  He  thanked  them  very  heartily 
for  their  kindness. 

After  the  meeting  the  members  of  the  Society  and  ladies 
accompanying  them  were  enteitained  to  luncheon  by  tin- 
members  of  the  Liverpool  Section,  at  the  Midland  Adelphi 
Hotel. 

In  the  afternoon  many  members  and  friends  pro- 
ceeded by  electric  cars  from  the  hotel  to  the  overhead 
railway.  The  party  were  then  conveyed  by  special  tiain 
to  Seaforth,  and"  proceeded  to  Seaforth  Hall,  the 
residence  of  Dr.  E.  K.  Muspratt.  Here,  a  garden  party 
was  held,  by  the  kindness  of  Dr.  Muspratt. 

RECEPTION    BY    THE    LORD    MAYOR    OF   LIVERPOOL 

In  the  evening,  fiom  8.30  until  11  o'clock,  the  Lord 
Mayor  of  Liverpool  held  a  reception  for  member!  of  the 
Society  and  other  invited  guests,  at  the  Town  Hall.  An 
excellent  programme  of  vocal  and  instrumental  music 
was  given  in  the  large  ballroom,  and  dancing  was  enjoyed 
in  the  small  ballroom. 

VISITS  TO  WORKS. 

Thursday,  Jli.y  17th. 

Port  Si  m.m.ht  Works  am>  Vii.i.v 

Leader :— Dr.  E.  L.  Peek. 

These  Works  and  Village,  belonging  to  Helen.  Lever 

Brothers,  Limited,  are  the  growth  of  little  more  than  a 
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quarter  of  a  century.  The  soap  manufacture  now  carried 
on  .it  Port  Sunlight  was  begun  at  Warrington  in  January. 
L886,  at  which  date  the  output  was  20  tons  weekly. 
The  rapid  growth  of  the  business  necessitated  removal 
to  an  area  more  favourable  to  development  ;  and  the 
present  site  on  the  Wirral  Peninsula  was  chosen  in  view 
of  its  excellent  import  and  export  facilities.  Building 
r>ogun  in  .March.  1S8S.  on  the  banks  of  Bromborough 
Pool,  which  gave  easy  access  to  the  Mersey,  while  the 
lines  of  the  L.  &  N.W,  and  G.W.  Railways  skirted  the 
western  boundary  of  the  site.  The  rirst  soapery  built 
had  a  capacity  for  turning  out  800  tons  of  soap  per  week  ; 
there  are  now  four  soaperies  with  an  aggregate  capacity 
of  over  4.000  tons. 

The  Company  holds,  apart  from  its  interest  in  the 
Bromborough  Port  Estate.  442  acres  of  freehold  land, 
with  a  frontage  to  the  River  Mersey  extending  from 
Ferry  to  the  entrance  to  the  Manchester  Ship  Canal 
at  East  ham.  The  area  at  present  covered  by  works' 
building-,  raw  material  storage,  yards,  railway  sidings  and 
wharves  is  about  12,3  acres.  There  are  13  miles  of  railway 
lines  within  the  area  of  the  Works.  The  average  number 
of  employees  at  Port  Sunlight  is  about  5,500.  The  total 
authorised  capital  of  the  Company  is  £20,000,000  sterling, 
about  half  of  which  has  been  issued  and  is  invested  in 
the  business  at  Port  Sunlight,  as  well  as  in  over  40 
associated  companies  at  home  and  abroad. 

The  Village  of  Port  Sunlight  was  originally  traversed 
by  various  deep  ravines  branching  from  Bromborough 
Pool,  and  these  practically  dictated  the  lines  of  the  town- 
planning.  All  of  these  ravines  except  one — transformed 
into  the  ornamental  park  known  as  The  Dell — have  now 
been  rilled  up.  In  the  last  three  years  five  and  a  half 
acres  have  in  tins  way  been  reclaimed.  The  houses  built, 
or  in  course  of  construction,  now  number  823,  spread 
over  an  area  of  135  acres.  It  is  not  intended  that  the 
number  of  houses  should  ever  exceed  ten  to  the  acre, 
calculated  over  the  total  area  of  land  that  may  be  developed 
for  village  purposes.  The  houses  are  let  only  to  employees 
under  a  scheme  of  prosperity  sharing,  which  allows  them 
to  occupy  them  at  rents  calculated  on  cost  of  maintenance 
only.  These  rents  range  from  5s.  3d.  to  10s.  6d.,  including 
and  taxes.  The  Company  has  also  built  and  equipped 
clubs,  halls,  and  institutions,  which  are  let  to  various 
societies  at  nominal  charges.  The  prosperity -sharing 
schemes  have  culminated  in  a  system  in  which  all 
employees  of  the  parent  and  associated  companies,  at 
home  and  abroad,  are  eligible  to  become  co-partners  after 
five  years'  service  if  they  are  then  25  years  of  age.  At 
the  last  distribution  of  profits,  in  January,  1913,  over 
1,900  employee-partners  received  a  dividend  of  ten  per 
cent,  on  the  amounts  inscribed  on  their  co-partnership 
certificates,  the  total  amount  paid  by  the  Company  on 
Prosperity  Sharing  and  Co-partnership  Account  for  the 
year  1912"  being  £40,068  lis.  lid. 

The    ririton    tir.-t    assembled    in    the    Gladstone    Hall, 
and  then   proceeded  to  the   Vestibule   where  they  were 
by   three   of   the    Directors,    Mr.    Gray,    Mr.    W. 
Hulnv   Lever,   and   Mr.    Buchanan.     Then  the  following 
rout'-    was    taken  :     general   offices,   special  gallery   over 
box-making  and  printing  rooms,  across   bridge  to  No.   1 
soapery,  manufacture,  separation,  cooling,  stamping  and 
packing, and  box-making  room-.  No. '.',  soapery,  manufacture 
aby  the  Ferrite  process,  perfumery  department, 
Monkey    Brand    and    Vim    packing    room,    toilet   soapery 
No.    4,   Lux  packing  room,   printing  and  cardl>ox    depart- 
ment, and  out  by  subway  to  the  village  where  the  various 
Institutions      were    open    for    inspection.     After    seeing 
the    Hulrnr:    Hall   art   collection,    luncheon    was   served    in 
\uditorium.  and  tea  at  Thornton  Manor,  the  residence 
r  William  EL  Lever,  Bart  ,  and  Lady  Lever.*     lis  k 
wm  provided  by  the  Port  Sunlight  Prise  Band. 

Tjik   I'mtkh  Alkali  <<>.,   Win- 

I.-  i'ler  : — Mr.  S.  J.    WUt 

Another  party  went  to  \\'i  ss  the  Sullivan  and 

Pii-  I  the  United  Alkali  < 

•   I'  .■>  with  vf-ry  gr'-at  regret  that  we  p-cord  the  death  of  Lady 
Lerrr  on  July  24th. 


The  party  were  received  by  Mr.  Eustace  Carey,  Mr. 
Stuart,  Mr.  Max  Muspratt,  Mr."  Davidson,  and  Mr.  Arthur 
Carey,  and  the  following  processes  were  seen  in  operation  : 
At  the  Pilkington  Works  were  shown  the  manufacture  of 
(1)  Caustic  soda  by  the  Lcblanc  process;  (2)  Sulphur 
from  blackash  waste  by  the  Chance  recovery  process  ; 
(3)  Chlorine  from  gaseous  hydrochloric  acid  by  the  Deacon 
process,  and  the.  manufacture  of  bleaching  powder  ;  at 
the  Sullivan  Works  the  manufacture  of  :  (1)  Sulphuric 
acid  from  cupreous  pyrites  containing  arsenic  by  the 
lead  chamber  process,  showing  the  method  of  recovery 
of  arsenious  acid ;  (2)  Sulphate  of  soda  or  salt-cake  in 
hand-worked  plus-pressure  Deacon  furnaces  ;  (3)  Chlorine 
from  liquid  hydrochloric  acid  by  the  Weldon  and  Dunlop 
manganese  process  ;  (4)  Calcium  chloride  ;  (5)  Coke  in 
the  Semet-Solvay  ovens  and  the  recovery  of  by-products. 
The  party  were  entertained  at  luncheon  in  the  interval 
between  the  two  visits.  The  party  was  shown  round 
by  Mr.  Morrison,  the  general  manager. 

The  Shipbuilding  and  Engineering  Works  of  Messrs. 
Cammell,  Laird  and  Co.,  Ltd.,  Birkenhead. 

Leader  : — Mr.  W.  Ramsay. 

The  nucleus  of  these  works  was  formed  in  1824  by 
Mr.  W7illiam  Laird,  and  were  carried  on  by  his  descendants 
until  1903,  when  they  were  amalgamated  with  those  of 
Chas.  Cammell  &  Co.  of  Sheffield  under  the  style  of  Cammell, 
Laird  and  Co.,  Ltd.  After  the  amalgamation  the  Ship- 
building and  Engineering  Works  were  removed  to  Tranmere, 
the  old  Birkenhead  Iron  Works  being  retained  for  ship 
repair  work.  The  property  now  covers  about  100  acres 
with  a  frontage  to  the  Mersey  of  over  half  a  mile. 

The  slipways  have  accommodation  for  building  the 
largest  vessel  yet  projected,  and  the  various  workshops 
contain  the  most  modern  machinery.  There  are  in  all 
seven  dry  docks,  the  two  latest  being  large  enough  to  take 
the  largest  class  of  vessel ;  both  docks  are  served  with  a 
40-ton  electric  crane  and  a  powerful  pumping  station. 
The  fitting-out  basin  is  14  acres  in  extent.  The  engine 
and  boiler  shops  are  adjacent  to  the  large  basin.  Special 
attention  has  been  given  to  heating  and  ventilation, 
and  in  the  joiners'  shop  the  air  is  kept  free  from  dust  by 
extractors  of  the  Cyclone  type.  The  machinery  of  the 
power  station  is  driven  by  gas  engines,  the  gas  being 
generated  by  a  large  Mond  power  gas  plant. 

The  Mersey  Brewery. 

Leader  : — Mr.  J.  Kent  Smith. 

Messrs.  Robert  Cain  and  Sons,  Ltd.,  was  founded  in 
1848  by  the  late  Robert  Cain,  and  was  formed  into  a 
Limited  Liability  Company  in  the  year  1896  with  a  capital 
of  £1,000,000.  Locally  known  as  the  Mersey  Brewory,  Un- 
building occupies  a  commanding  square  site  in  Stanhope 
Street  covering  a  large  area  of  ground.  After  leaving  the 
offices  the  visitors  inspected  the  Brewery,  which,  like 
j  the  offices,  is  protected  throughout  by  fire-extinguishing 
apparatus.  The  most  scrupulous  care  and  cleanliness 
is  maintained  both  in  the  production  and  the  handling 
of  the  firm's  products,  and  the  plant  and  machinery 
is  of  the  most  modern  description. 

The  Diamond  Match  WroRKS.      (Messrs.  Bryant  and 
May,   Ltd.) 

Leader  : — Mr.  Frank  Tate. 

The  greater  portion  of  the  matches  manufactured 
in  tin-  factory  are  made  on  the  fourth  or  top  floor.  There 
are  in  all  18  machines,  at  work  on  this  floor.  They  cut 
the  matches  from  the  block,  paraffin  and  tip  them,  and 
when  dry  pack  them  into  boxes  nearly  entirely  auto- 
matically. Altogether  the  Dumber  of  hands  employed 
to  work  a  machine  and  pack  up  the  matches  is  12  or  13. 
Such  a  machine  turns  out  in  10  hours,  on  the  avei 
.")(«)  gross ol  boxes  containing  nearly  4  J  millions  of  mat' 

The  roof  is  carried  on  pitch  pine  vertical  support 
On  every  one  of  these  is  fixed  a  hydrant  with  50  feet 
of  piping,  connected  with  the  town  mains  and  a  special 
apply  tank.  In  addition  to  these  there  is  attached  to 
the.  uii'ler  (ride  of  the  ceilings,  every  10  feet  in  every 
direction,   a  (Jrinell   sprinkler   nozzle,   of  which  there  are 
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some  1,600  in  various  parts  of  the  premises.  All  the 
floors  of  the  factory  and  all  the  offices  are  thus  protected. 
All  openings  are  fitted  with  doors  and  shutters  coated  with 
metal,  which  close  automatically  on  the  outbreak  of 
fire.  In  all  match-making  rooms  the  rate  of  air  supply  is 
such  that  the  whole  of  the  air  can  be  changed  in  from 
four  to  five  minutes.  This,  besides  being  very  beneficial 
to  the  health  of  the  workpeople,  is  useful  for  drying  the 
matches  during  manufacture. 

On  the  third  floor  there  is  in  the  main  building  the  box- 
making,  etc.,  department,  and  the  machine  and  fitting 
shop,  but  by  far  the  gieatest  interest  centres  in  the 
automatic  machinery  for  making  the  boxes  and  the  box 
covers.  In  the  south  wing  of  the  third  floor  there  is 
also  the  chemical  department,  where  the  "  composition  " 
for  the  match  tips  is  manufactured.  The  machinery  here 
consists  of  four  mills  for  grinding  and  five  "  mixers." 
The  cauldrons  are  fitted  with  removable  covers  with 
chimneys,  which  lead  to  the  open  air  and  take  away  any 
noxious  fumes.  On  the  second  floor,  in  the  south  wing, 
the  "  paper "  or  "  book  "  matches  are  manufactured. 
These  matches  are  made  of  cardboard.  In  the  south  wing, 
on  the  first  floor,  is  the  "  peeling  "  room,  and  here  the  thin 
strips  of  wood,  from  which  the  boxes  and  covers  are  made, 
are  manufactured. 

The  first  floor  of  the  main  building  is  the  shipping  floor, 
and  here  the  finished  goods  are  stored.  The  offices,  too, 
form  part  of  the  main  building  at  this  level.  The  first 
floor,  north  wing,  contains  a  kitchen  and  dining  room. 
The  employees  are  provided  with  soup,  milk  and  rice, 
tea  or  coffee  free  of  charge,  and  with  hot  dinners  at  a 
nominal  sum. 

British  Insulated  and  Helsby  Cables,  Ltd. 
Leader  : — Mr.  J.  W.  Towers. 

The  Prescot  Works  of  the  above  Company  were  opened 
by  the  British  Insulated  Wire  Co.,  Ltd.,  in  1891,  for  the 
manufacture  of  paper  insulated  underground  cables. 
The  name  of  the  Company  was  changed  in  1902  to  the 
British  Insulated  and   Helsby  Cables,   Limited. 

The  Company's  factory  at  Prescot  now  covers  an  area 
of  about  20  acres,  and  comprises  not  only  the  most 
extensive  electric  cable  factory  in  this  country,  but  also 
separate  departments  for  the  rolling  and  drawing  of 
copper  and  aluminium  wire,  aluminium  sheet,  fitting  of 
joint  boxes,  overhead  materials  for  tramways,  rail  bonds, 
electric  welders,  meters,  etc. 

The  Company  were  the  first  makers  of  paper  insulated 
cables  in  this  country,  the  first  to  manufacture  triple 
concentric  cables  on  a  commercial  scale  and  to  provide  a 
complete  system  of  junction  boxes  for  underground  mains. 
They  were  the  first  manufacturers  of  low  capacity  air 
space  telephone  cables,  and  the  first  to  use  earthenware 
troughs  for  laying  cables  underground  on  the  solid  system. 
In  1902  they  acquired  the  Helsby  Works  of  the  Telegraph 
Manufacturing  Co.,  Ltd.,  where  the  Company's  rubber 
and  bitumen  cables  are  now  manufactured. 

The  works  are  driven  throughout  electrically  from  the 
Company's  power  station,  which  also  supplies  light  and 
power  to  the  neighbouring  districts.  The  employees 
of  the  Company  number  about  5,000. 

THE  ANNUAL  DINNER. 

The  annual  dinner  of  the  Society  was  held  on  Thursday, 
July  17th,  1913,  at  the  Midland  Adelphi  Hotel.  Professor 
Bogert  presided,  and  was  supported  by  Sir  Alfred  Dale, 
Sir  Edward  R.  Russell,  Sir  Bsnjamin  Johnson,  Sir 
William  H.  Lever,  Bart.,  and  Sir  William  Ramsay,  K.C.B. 

The  toast  of  "  The  Duke  of  Lancaster  "  having  been 
honoured,  the  President  submitted,  in  turn,  the  toasts 
of  "  Queen  Mary,  Queen  Alexandra,  the  Prince  of  Wales 
and  the  Rest  of  the  Royal  Family,"  and  "The  President 
of  the  United  States  of  America."  The  toasts  were  fitly 
honoured. 

The  President  then  read  a  cablegram  addressed  to  Sir 
William  Crookes,  as  follows  : — "  New  York  Section  sends 
best  wishes  to  retiring  President,  and  congratulations  to 
the  new." 

Dr.  R.  Messel,  in  proposing  the  toast  of  "  The  Society 
of  Chemical  Industry,"  said,  in  the  course  of  a  genial 
speech,  that  in  his  travels  in  Canada  and  in  the  United 


States  during  the  time  of  his  Presidency,  he  was 
delighted  to  see  that  they  were  not  foi gotten  in  America. 
He  urged  them  to  do  light  and  fear  no  man,  to  which 
someone  had  added  :  "  Don't  write,  and  you  need  not  fear 
any  woman  either." 

Sir  William  Ramsay  referred  to  the  scope  of  the  work 
the  Society  was  doing,  not  only  in  bringing  together 
manufacturers  and  scientific  men,  but  in  continuing  to  do 
it  the  more  as  the  years  rolled  on.  It  occurred  to  him  that 
day,  in  looking  at  the  works  at  Widnes,  that  one  side  of 
history  had  not  been  written,  that  was.  the  history  of 
chemistry.  He  had  in  his  possession  the  letters  of  Joseph 
Black  of  Edinburgh,  who  was  born  about  1743-4,  and 
died  about  the  end  of  the  eighteenth  century.  Black  was 
an  extremely  methodical  man,  who  kept  every  letter  he 
received,  and  on  the  back  wrote  a  draft  of  the  reply.  Ir 
a  report  on  alkali  he  wrote  that  it  was  chiefly  used  by  the 
cotton  spinners  of  Belfast.  He  received  a  letter  from  Colli- 
son,  dated  1782,  respecting  a  patent  according  to  which  he 
allowed  vitriolic  acid  to  act  on  common  salt,  and  having 
produced  vitriolate  of  mineral  alkali,  he  then  mixed  it  with 
the  clippings  of  leather 'or  hides  or  hoofs  and  then  with 
coal  or  other  substance,  limestone  and  water.  [Eng.  Pat. 
1341  of  1782.]  He  evaporated  the  soluble  portion,  and 
testified  that  the  alkali  he  sot  was  stronger  and  better 
than  the  best  barilla  (see  this  J.,  1910, 1053—1054).  That, 
in  fact,  was  the  Leblanc  process.  It  was  not  known  what 
became  of  that  process  and  of  Colhson's  alkali.  It  disap- 
peared out  of  England.  Returning  to  his  previous  theme, 
Sir  William  Ramsay  said  there  could  be  no  question  of 
the  success  of  the  Society,  and  he  was  sure  they  would  join 
with  him  in  drinking  the  toast  of  its  increasing  success, 
and  coupling  with  it  the  name  of  Professor  Bogert. 

The  toast  was  drunk  very  cordially. 

President  Bogert  said  he  had  looked  forward  to  that 
dinner  with  very  pleasurable  anticipation.  They  had  been 
so  overwhelmed  with  kindness  of  every  sort  since  they  came 
to  Liverpool,  that,  he  confessed,  he  had  exhausted  his 
adjectives.  They  had  had  a  very  warm  and  hearty 
welcome  and  generous  hospitality  in  all  cities  they  had 
visited,  but  he  could  assure  them  they  had  never  had  a 
more  warm  and  hearty  welcome  and  warmer  hospitality 
than  they  had  had  in  Liverpool.  Their  feelings  would  be 
those  of  rejoicing  and  thankfulness  and  grat'tude ;  of 
rejoicing,  that  the  Society  had  been  of  use  to  the  members 
and  to  the  profession  and  to  the  community.  Personally, 
he  felt  his  own  great  gratitude  to  Dr.  Messel  for  carrying 
on  the  work  while  he  (the  President)  had  been  on  the 
Continent.  They  also  owed  a  debt  of  gratitude  to  Mr. 
Cresswell,  to  Mr.  Tyrer,  and  to  the  members  of  the  Council 
and  to  the  Publication  Committee,  for  doing  the  general 
work  through  the  year,  and  to  the  local  Committee,  who 
had  had  the  labour  of  making  the  arrangements  for  the 
present  meeting,  and  to  the  indefatigable  secretary,  Dr. 
Rule.  At  the  close  of  that  meeting  on  Saturday  night,  he 
would  lay  down  the  office  of  President  of  that  Society,  and 
he  had  decided  that  many  of  them  did  not  appreciate  how 
much  they  owed  him.  He  was  prepared  to  maintain  that 
he  had  been  a  model  President,  not  a  working  model,  but 
a  model  President  in  the  dictionary  sense  of  the  term, 
namely,  "  a  small  and  very  imperfect  imitation  of  the  real 
thing."  He  would  like  to  associate  with  the  toast  the 
name  of  their  President  elect,  Sir  William  Crooluv.  than 
which  they  had  no  finer  name  in  the  domain  of  English 
science,  and  no  nobler  gentleman. 

The  toast  of  "  The  City  of  Liverpool  "  was  proposed  by 
Sir  Benjamin  Johnson'  He  was  greatly  honoured,  he 
said,  in  being  allowed  to  propose  the  toast  of  the  City  ol 
Liverpool,  and  in  being  allowed  to  voice  the  sentiment-  of 
admiration  and  goodwill  of  the  members  of  the  Society 
and  of  the  guests  there  that  night.  There  was  naturally  a 
feeling  in  the  breasts  of  Liverpool  men  of  pride  at  their 
resources.  It  would  not  be  to  praise  Liverpool  unduly  t,. 
say  that  there  was  no  parallel  to  Liverpool's  extraordinary 
activity.  The  chief  claim  of  Liverpool  was  not  its  business 
activities,  nor  did  it  rest  on  the  bigness  ot  it-  docks,  the 
wealth  of  its  merchant  princes,  or  the  splendour  of  its 
buildings.  Rather  was  it  to  be  found,  he  thought,  in  the 
spirit,  the  temper,  and  the  character  "f  it-  leading  citizen-. 
Led  by  men  who  bad  given  their  great  ability  and  v 
sacrificing  their  leisure  and  means  in  the  pursuit  of  hi-h 
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public  aims,  the  city  grew  year  by  year  in  public  intelli- 
gence and  in  civic  patriotism.  There  were  three  indications 
which  liore  out  hifl  assertion.  The  first  was  to  be  seen  in 
the  steady  development  of  the  communal  life  of  the  city 
reflected  in  municipal  administration  and  enterprise.  The 
I  a  ie  the  enlargement  of  the  ideals  of  the  people  of 
Liverpool  through  the  University.  The  third  was  to  be 
seen  in  the  acknowledgment  of  those  deep  instincts  of  man- 
kind, from  which  no  one  coidd  quite  divest  himself,  as 
evidenced  in  the  building,  even  in  these  times  of  unfaith, 
of  a  orcat  religious  temple.  Judged  by  these  tests  it  was 
safe  t<>  chum  for  Liverpool  a  pre-eminent  place  among  the 
i lities  of  the  Empire.  It  was  fitting  to  associate  with  the 
toasl  the  names  of  two  citizens.  They  all  regretted  the 
absence  of  the  Lord  Mayor,  but  they  were  glad  to  welcome 
in  his  place  the  deputy  Loid  Mayor.  Mr.  Max  Muspratt, 
who  combined  the  rival  loves  of  the  chemist  and  the 
politician.  They  would  find  it  to  be  a  happy  combination. 
A-  i  chemist,  he  had  to  admit  they  could  not  achieve  the 
impossible;  as  a  politician,  he  said  "It  shall  be  done."' 
He  was  a  type  of  the  best  public  man,  and  though  connected 
with  a  great  public  company,  hot  found  time  to  devote  to 
the  best  interests  of  his  fellow  citizens  of  Liverpool. 

Mr.  Max  Muspratt  said  that  the  Lord  Mayor 
had  a^ked  him  to  express  his  regret  that  he  could 
not  be  there.  It  was  a  proud  privilege  to  be  a  citizen  of 
Liverpool.  Unfortunately,  they  were  not  all  cast  in  the 
heroic  mould.  Liverpool  was  a  peculiar  mixture  of  the 
materialistic  and  philanthropic.  At  one  time  it  accentu- 
ated the  materialistic  ;  at  other  times  the  philanthropic. 
Whether  they  took  the  materialistic  or  the  philanthropic 
view,  Liverpool  had  undoubtedly  world-wide  bounds  of 
sympathy  and  of  science.  No  city  in  the  world  had 
benefited  more  by  the  great  advance  of  science,  and  no  city 
in  the  world,  when  the  right  chord  was  struck,  vibrated 
more  harmoniously  or  more  enthusiastically,  to  all  that 
was  best  in  mankind.  It  might  be  said  metaphorically, 
that  the  channels  of  the  Pott  of  Liverpool  had  been  cut 
by  the  chemical  trade.  The  chemical  trade  was  one  of  the 
fii-t  manufactures  to  help  the  Port  of  Liverpool.  The 
great  chemical  industries  of  Widnes  and  St.  Helens,  and, 
in  later  days,  of  Northwich  and  other  important  phv-es, 
had  been  large  factors  in  the  trade  of  the  Port  of  Liverpool. 
Though,  according  to  statistic-,  the  chemical  trade  of 
Liverpool  was  not  as  large,  as  regards  exports,  as  it  used 
to  bo.  the  exports  had  nevertheless  played  an  important 
part  in  the  industry  of  the  port,  and  the  very  industries 
the  product-  of  which,  in  their  development,  had  to  be 
carried  out  through  the  Port  of  Liverpool,  had  helped  to 
brinir  to  Liverpool  its  greatness  and  its  fame.  He  thanked 
them  f  >r  the  way  in  which  the  toast  of  the  City  of  Liverpool 
had  been  proposed  and  received.  He  trusted  that  for  a 
long  time  the  chemical  industry  would  be  associated  with 
Liverpool.  The  Lord  Mayor  would  greatly  appreciate  the 
•.  because  he  knew  what  the  chemical  industry  meant 
to  the  world  and  to  that  great  city. 

Sir  Alfred  Dale  said  it  was  a  great  pleasure  to  be 
associated  in  that  way,  and  under  those  conditions,  with 
Mr.  Max  Muspratt.  He  thought  it  was  not  unreasonable 
that  in  the  toast  of  "  The  City  of  Liverpool  "  the 
University  of  Liverpool  should  have  a  part  of  its  own. 
Mr.  Brodie  and  I>r.  Hope  had  done  their  part,  but  there 
remained  something  for  the  University  to  do.  The 
Education  Committee  had  done  its  part  in  establishing 
a  system  of  elementary  schools,  of  which  any  city  in  the 
empire  might  \x-  proud,  and  the  pick  of  the  scholars  had 
passed  on  from  the  elementary  to  the  secondary  schools, 
and  from  the  secondary  schools  to  the  University.  On 
looking  back  over  a  period  of  many  years  he  had  been 
I UT prised  to  find  the  number  of  young  men  and  young 
wom<-rt  who  had  won  distinction  within  their  walls  :  who 
bad  Itarted  at  the  lw,ttom  and  had  risen  to  the  top. 
What    they    had    done    for    literature    they    had    done    for 

nee.    The  University  School  of  Chemistry  owed  much 

to  the  late  J'rofe  tpbeD  Brown.      Hi-  work  had  Keen 

taken    up    and    e;irried    on    by    I'rofessor    P.alv    with    new 

rigour  and  fresh  ideas.    Though   Profc     oi    Donnan  had 
left  them  and  now  reigned  where  Sir  William   Ramsay 
i  -  quite  certain  his  sir         i    Prol 
rould  continne  to  carry  'he  tore),.     Their  need 

was   not    now   for   more    nvn    but   for   lari'er   laboratories, 


and  they  wanted  to  find  some  man  to  do  what  Mr.  John 
Hughes  had  done  tor  engineering  and  Sir  William  Lever 
had  done  for  architecture.  They  had  recognised  from 
the  first  that  their  function  was  not  only  to  make  scholars 
and  students  and  experts,  but  to  make  citizens  and 
patriots  as  well,  and  they  had  to  recognise  that  while 
education  on  the  one  hand  brought  larger  powers,  on  the 
other  hand  it  brought  larger  duties  and  the  demand  for 
larger  and  more  generous  service.  Intellect  and  character 
was  the  double  foundation  on  which  they  were  building, 
and  they  strove  as  far  as  they  could  to  develop  those 
gifts  together.  The  Mersej-  Mercantile  Review  of  the 
previous  week  had  challenged  them  to  build  as  firmly 
and  as  strongly  as  their  fathers  had  built,  and  it  said  that, 
unless  they  so  strove  and  unless  they  so  succeeded,  the 
wealth,  the  pride,  and  the  power  which  were  theirs  to-day, 
would  fade,  dissolve,  and  leave  them.  But  if  they 
could,  in  their  time,  teach  and  train  a  race  of  men,  ardent 
in  noble  causes,  loyal  to  high  ideals  and  obedient  to  the 
vision,  then  the  present  and  the  past  were  leading  them 
on  to  a  still  more  glorious  future  in  the  years  that  were 
yet  to  come.  He  thanked  them  most  heartily  and 
sincerely  for  the  way  in  which  they  had  accepted  the  toast 
to  which  they  had  been  good  enough  to  ask  him  to  respond. 

Mr.  Thomas  Tyrer,  in  proposing  the  toast  of  "  The 
Liverpool  Section,"  said  that  the  fact  remained,  that 
next  to  the  Journal,  the  Sections  were  the  most  important 
part  of  the  Society.  The  Sections  were  as  pieces  of 
machinery  to  keep  the  whole  together.  The  Sections 
contributed  to  what  was  so  beautifully  represented  at 
that  meeting.  The  toast  allotted  to  him  was  light. 
They  had  visited  Liverpool  in  1886,  1893,  and  1902,  and 
he  had  had  the  pleasure  and  gratification  of  proposing 
a  similar  toast  to  that  on  each  of  those  occasions  and  on 
seventeen  other  occasions  in  various  cities  of  the  country. 
Never  had  he  been  more  delighted  to  do  it  than  al  that 
meeting.  He  was  tempted  to  say  that  that  was  the  finest 
meeting  they  had  ever  had.  As  one  associated  with  the 
Society  in  its  early  days  and  as  having  something  to  do 
with  the  secretariat,  he  ventured  to  say  that  that  meeting 
had  been  conspicuous  for  organisation  and  hospitality  of 
the  most  delightful  kind.  Nothing  had  been  omitted 
which  could  contribute  to  the  comfort,  to  the  hilarity 
and  peace  of  the  meeting.  Lancashire  was  the  home  of 
the  Society.  It  was  there  that  the  idea  was  conceived,  out 
of  a  notion  that  was  popular  of  a  Lancashire  Chemical 
Society.  Out  of  that  idea  grew  the  larger  idea,  and  the 
men  whose  names  in  that  district  were  household  names, 
joined  and  were  an  inspiration  to  the  men  who  were 
rising.  The  recollection  of  deeds  of  kindness  done  by 
them  was  a  pleasure  to  that  Society.  He  reminded  them 
of  Muspratt,  Hurter,  Mond,  Carey,  Gamble,  Harg.eaves, 
Campbell  Brown,  and  Roscoe,  all  Lancashire  men.  Mond, 
while  approving  of  the  idea  with  his  great  authority, 
advised  :  "  Whatever  you  do  with  your  organisation  or 
Society,  make  it  on  lines  which  can  become  national." 
Among  the  men  who  initiated  the  Society,  they  had  had 
as  their  Presidents,  Muspratt,  Mond,  Carey,  and  Roscoe, 
Davis  died  or  he  would  have  been  one  of  them.  He 
said  a  Society  which  could  have  such  a  list  as  they  had 
was  honoured  by  the  men  who  had  made  it  a  hobby. 
j  There  could  not  be  any  doubt  that  of  the  Liverpool 
Section,  Dr.  Rule  had  been  the  guiding  and  beneficent 
spirit,  and  he  had  been  aided  in  a  most  hearty  and  efficient 
manner,  by  Prof.  Donnan  and  Prof.  Baly.  He  coupled 
with  the  toast  the  name  of  Prof.  Donnan,  and  wished  him 
,  success  in  his  new  sphere. 

Professor    F.    G.    Donnan    thanked    them    very    truly 

I  for   the   very   kind  and  delightful   things  they  had  said. 

;  Undoubtedly,  in  Liverpool  the  Section  of  the  Society  had 

,  had    a   great   advantage.     As   Mr.    Tyrer    had   said,    the 

Society  was  born  there.     Liverpool  was  the  centre  of  the 

chemical  industry  of  Lancashire.     They  had  Sir  William 

Lever  there,  and  Sir  John  Brunner,  and  then    was  their 

own  very  old  alkali  industry.     In  going  through  Widnes, 

tiny  saw  what  was  doing  there,  and  they  in   Liverpool 

derived  very  great  advantage  from  that.     It  was  one  01 

the   most    important  of  their   industries  and   he  hoped   it 

would  continue  to  flourish  and  to  grow.     He  would  like 

to  extend  a  very  hearty  wf  Icome  to  all  who  had  come  then; 
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that  night.  He  endorsed  everything  that  had  been  said 
about  Dr.  Alexander  Rule.  All  the  success  of  the  meeting 
and  the  organisation  were  due  to  Dr.  Rule  and  the  men 
who  had  worked  with  him. 

The  toast  of  "  Our  Guests  "  was  proposed  by  Sir  William 
H.  Lever,  Bart.      Chemistry,  to  him,  he  said,  seemed 
very,'much  like  hope.      He  had  always  understood  that 
hope  was   disappointment   deferred.     He  did  not  know 
how  long  the   manufacturer   would   be   allowed  to   live 
with  the  discoveries  which  were  being  made.     They  were 
deeply  indebted  in  Liverpool  to  Sir  Edward  Russell  and 
the  Press  of  Liverpool.     The  Liverpool  University  was 
represented  there,  and  they  had  done  right  in  coupling 
the  name  of  Sir  Alfred  Dale,  and  they  had  Mr.  Alsop 
there.     He  did  not  know  whether  the  Liverpool  University 
had    benefited    more    by    manufactures    or   science.     He 
thought  that  there  was  a  missing  link  between  their  univer- 
sities and  their  industries.     If  there  could  be  a  way  by  which 
graduates  from  their  universities  would  be  able  to  express 
a  preference  for  any  walk  of  life  and  be  led  into  ways  in 
which  the  experienced  mind  would  be  of  use,  they  would 
have  attained  a  very  great  result.      He  believed  a  man 
with  a  university  training  was  an  infinitely  better  man  of 
business  than  if  he  had  left  an  elementary  school  in  his 
teens.     The  difference  in  men  in  their  business  houses 
existed  through  the  missing  link  between  the  university 
and  a  business  career.     Many  a  young  man  came  to  look 
on  business  as  something  a  little  lower  than  what  he  had 
aspired  to.     Instead  of  that,  he  should  be  trained  to  the 
view  that  business  was  the  only  proper  sphere  of  activity 
and  the  only  means  by  which  he  could  apply  that  learning 
and  experience  which  he  had  acquired  at  the  universities. 
That  should  be  the  end  of  his  training  and  not  the  wish 
to  be  a  dilettante  amateur.     If  they  could  face  the  fact 
that  devotion  to  the  work  of  supplying  the  wants  of  their 
fellow  creatures  and  the  luxuries  of  life  was  an  end,  and 
that  to  platitudinise  or  to  pose  and  profess  was  not  a 
higher  culture  than  that  of  those  engaged  in  the  daily 
walks  of  life,  that  would  be  a  true  application  of  learning 
and  training. 

Sir  Edward  Russell,  in  responding,  said  that  the  first 
distinguished  man  he  knew  in  Liverpool  had  introduced 
him  to  that  great  hero  of  chemistry,  James  Muspratt. 
He  (Sir  Edward)  had  the  pleasure  of  knowing  his  quality 
and  enjoying  his  friendship  at  the  early  time  of  his  own 
life,  and  at  the  latter  time  of  Mr.  Muspratt's  life.  That 
knowledge  had  left  an  indelible  impression  on  him.  He 
was  very  much  struck  by  the  remarks  of  Sir  William  Lever 
in  proposing  the  toast.  They  fully  justified  the  toast, 
by  their  wisdom  and  their  pregnancy.  It  was,  as  he  saw, 
a  rather  new  thing  for  academic  training  to  be  believed 
in,  in  connection  with  practical  life  and  practical  business 
and  manufacture.  He  agreed  with  Sir  William  that  in 
that  direction  lay  the  routes  of  progress  in  this  country, 
a  route  which  would  bring  it  into  good  competition  with 
every  country  in  the  world,  and  that  competition  would 
be  Justified  by  its  rationality  and  by  experience.  If 
he  was  at  all  familiar  with  anything,  it  was  rather  with 
the  chemistry  of  affairs,  than  with  the  chemistry  of 
physics.  The  President,  on  the  previous  day,  had  referred 
to  the  chemistry  of  affairs  as  being  connected  with  the 
chemistry  of  physics,  and  stated  that  he  looked  with  some 
degree  of  hope  for  a  practical  outcome  of  the  teaching  of 
the  chemistry  of  affairs  with  the  chemistry  of  physics 
through  the  co-operation  of  the  universities.  There 
were  many  signs  in  the  public  mind  and  in  the  public 
intelligence  at  the  present  moment,  which  promised 
greatly  for  progress  in  that  direction.  Their  hopes  were 
founded,  not  on  the  general  knowledge  of  mankind, 
but  on  the  general  intelligent  faith  of  mankind,  and 
mankind  had  an  increasing  faith  in  the  chemists'  pursuits 
and  in  their  aspirations.  Their  consciousness  of  great 
things  would  develop  their  science,  and  before  them  lay 
great  ideas  and  possibilities  of  greater  usefulness  to  the 
world.  There  was  a  rapidly  growing  belief  in  the  science 
of  politics,  the  science  of  economy,  and  the  science  of 
philanthropy,  which  were  being  received  with  more  faith 
than  they  had  received  for  many  years.  It  was  for  them 
who  were  associated  with  such  a  great  organisation  to 
welcome   this   indication   of   a   growing   intelligence   and 


faith  on  the  part  of  the  people,  and  to  be  assured  that 
not  only  would  they  advance  the  prosperity  and  comfort 
of  mankind,  but  that  they  would  increasingly  gather  to 
themselves  the  confidence  of  the  whole  community, 
without  which  there  could  be  no  real  co-operation  of 
soe'ety.  It  was  on  that  that  he  congratulated  them, 
and  it  well  deserved  that  when  they  were  met  for  a  common 
effort  in  the  creation  of  great  hopes,  that  there  should  be 
an  increasing  acceptance  of  scientific  ideas,  in  preference 
to  rule-of-thumb  ideas  ;  in  which  would  be  found  the 
solution  of  many  problems  and  great  progress. 

Mr.  Max  Muspratt  proposed  the  toast  of  "  The 
President,"  which  was  drunk  very  cordially. 

Professor  Bogert,  in  responding,  thanked  the  assembly 
heartily  for  their  expression  of  thanks.  If  they  had  only 
enjoyed  the  meeting  as  he  had  done,  he  was  sure  they 
would  remember  it  for  a  long  while.  At  the  meeting  at 
New  York  they  expressed  the  hope  that  he  might  be  able 
to  be  with  them  some  other  time.  That  hope  had  been 
realised  that  night.  He  wished  to  express  his  gratitude 
to  those  who  had  contributed  to  their  pleasure. 

Friday,  July  18th. 

Excursion  to  Chester. 

Leaders  :     Dr.  Rule,  Messrs.  W.  H.  Roberts  and 
Frank  Tate. 

On  Friday  a  large  party  of  members  and  ladies  visited 
Chester.  They  were  conducted  lound  the  Cathedral 
by  Archdeacon  Barber  and  Mr.  F.  Simpson,  F.S.A.,  and 
then  went  to  the  Townhall,  where  the  Mayor,  Mr.  H.  B. 
Duddon,  showed  them  the  City  Muniments  and  ancient 
silver.  After  luncheon  at  the  Grosvenor  Hotel,  part  of  the 
company  went  to  Eaton  Hall  by  river,  others  to  Bunbury 
Chuich  and  Beeston  Castle  by  motor,  and  the  remainder 
viewed  the  principal  objects  of  interest  in  the  City,  returning 
to  Liverpool  at  six  o'clock. 

Performance  at  the  Repertory  Theatre. 

In  the  evening  the  Chairman  of  the  Section,  Prof.  F.  G. 
Donnan,  F.R.S.,  received  some  500  membeis,  friends,  and 
ladies  in  the  foyei  of  the  Repertory  Theatre,  after  which 
performances  were  given  of  "  The  Twelve  Pound  Look," 
by  Sir  J.  M.  Barrie,  and"  A  Privy  Council,"  by  Major  W.  P. 
Drury  and  Richard  Pryce,  songs  by  Mrs.  Arthur  Carey 
and  Mr.  J.  A.  McFarlane,  and  recitations  by  Miss  Lilian 
Thomson.  During  the  reception  and  the  interval  the 
Repertory  Theatre  Orchestra  gave  a  programme  of  music. 

The  members  and  ladies  then  took  supper  at  the 
University  Club,   Mount   Pleasant. 

Saturday,  July  19th. 

Home     Office     Experimental     Station,     Eskmeals, 
Cumberland. 

Some  fifty  membeis  went  by  train  to  Eskmeals,  near 
Barrow,  conducted  by  Prof.  Harold  B.  Dixon,  F.R.S., 
and  Dr.  Rule.  On  arrival  they  were  received  by  Capt. 
A.  P.  H.  Desborough,  R.A.,  in  the  absence  of  Sir  Henry 
Cunynghame,  K.C.B.,  Chairman  of  the  Executive  Com- 
mittee on  Explosions  in  Mines,  and  by  Dr.  R.  V.  Wheeler, 
chemist  in  charge. 

After  the  party  had  taken  up  its  position  at  the  Observa- 
tion Station,  an  explosion  of  coal  dust  was  shown  in  a 
large  tube  built  of  boiler  plates  about  750  ft.  long  by  8  ft. 
in  diameter,  along  which  coal  dust  was  spread,  at  the  rate 
of  1  lb.  per  lineal  foot  throughout  the  whole  length.  The 
inflammation  was  effected  by  24  oz.  of  blasting  powder 
fired  from  a  cannon  inside,  50  ft.  from  the  closed  end  of  the 
tube.  There  was  no  air  current.  In  this  instance,  owing 
to  the  blowing  out  of  the  closed  end,  the  flame  travelled 
only  some  200  ft.,  and  nothing  but  black  coal  dust  issued 
from  the  open  end.  On  some  occasions,  flame  has  been 
observed  to  issue  as  far  as  200  ft.,  and  bolts  and  nut-  fa 
been  thrown  in  all  directions. 

After  examining  the  power,  giinding.  retort,  and 
chronograph -houses,  the  party  assembled  at  the  safety 
lamp  testing  station  for  a  demonstration  of  Home  Offioe 
tests. 

At  the  laboratories  the  following  demonstrations  wne 
given  by  the  staff : — 
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(1)  Limits  of  inflammability  of  methane  with  air,  effects 
of  agitation,  inflammability  of  different  dusts. 

2)  Apparatus  for  experimenting  on  the  nature  of  coal, 
bomb  for  the  explosion  of  gases  or  inflammable  dusts, 
chronograph  for  measuring  rates  of  detonation  of  high 
explosives.  Cambridge  Scientific  Instrument  Co.'s  tempera- 
tine  recorder. 

An  interesting  exhibit  in  this  department  was  a  scries 
of  photographic  plates  of  coal  sections,  made  by  cutting 
and  polishing  slices  of  coal  ami  merely  laying  them  on 
sensitised  plates  and  afterwards  developing  the  images  so 
formed.  It  has  been  found  that  if  the  coal  be  extracted 
with  pyridine,  no  action  takes  place. 

The  construction  of  a  model  gallery  on  a  large  scale 
for  the  purpose  of  investigating  coal  dust  explosions,  aftei 
being  advocated  by  Prof.  Dixon  and  others,  was  recom- 
mended by  a  Committee  of  the  Royal  Commission  on  Mines 
appointed  in  1900,  and  in  consequence  the  Mining  Associa- 
tion of  Cleat  Britain  installed  a  large  experimental 
ry  about  600  ft.  long,  constructed  of  disused  boilei 
shells  7  ft.  6  in.  diameter,  and  fitted  with  pressure  gauges 
and  other  instruments,  at  the  Altofts  Colliery,  Normanton, 
Yorkshire,  in  the  year  1908. 

Experiments  were  made  here  for  three  years  under  the 
auspices  and  at  the  cost  of  the  Association,  after  which 
period  the  Government  agreed  to  continue  the  experiments 
at  the  public  cost.  The  site  at  Altofts  being  no  longer 
available  the  apparatus  and  plant  were  ultimately  installed 
at  Eskmeals  in  Cumberland,  which  was  chosen  as  being 
remote  from  dwellings,  while  near  a  railway  and  situated 
at  fairly  equal  distances  from  English,  Scotch,  and  Welsh 
Coalfields.  The  works  are  surrounded  by  sandhills,  and 
adjoin  the  gun  range  of  Messrs.  Vickers  of  Barrow. 

The  laree  gallery  has  been  removed  from  Altofts  and 
is  now  800  ft.  in  length.  Branches  with  elbows  have 
been  erected  at  each  end,  while  a  smaller  gallery  3  ft.  in 
diam-ter  and  400  ft.  long  has  been  fixed  alongside,  and 
communicating  with,  the  larger  gallery  for  comparative 
experiments. 

At  the  extremity  of  the  bianch  on  the  eastern  end  of  the 
larL'e  gaDery  is  a  fan  driven  by  a  25  h.p.  engine.  On  a 
sand  hill  overlooking  the  galleries  is  a  splinter-proof  firing 
station,  from  which  the  firing  apparatus  and  recording 
in-truiwnts  aie  controlled.  Adjoining  is  a  small  meteoro- 
logical station,  and  to  the  noith  of  the  galleries  a  chrono- 
irraph  house  and  a  lamp-testing  station,  including  a  gas- 
holder of  1500  c.f.  capacity. 

To  the  south  of  the  galleries  is  the  electric  light  and 
power  house  with  two  25  h.p.  engines  and  two  dynamos 
wit  n  switch  boards  and  measuring  and  recording  apparatus, 
with  a  set  of  accumulators  in  an  adjoining  toom.  Near  the 
power  boose  i~  the  coal-crushing  plant  for  producing  the 
dud  used  in  the  experiments,  and  also  a  gas- making  plant 
and  two  gas-holders.  The  observation  stations  and 
building  ngly  protected,  and  splinter-proof  shelters 

have  been  erected  near  the  galleiies  for  the  protection  of 
the  workmen  during  explosion  exjx-iiments.  The  labora- 
tory has  been  placed  ihout  350  yards  from  the  works,  and 
i-  fully  equipped  with  apparatus  for  physical  and  chemical 
experiments.  A  dwelling  house  for  the  Chief  Chemist 
and  otherlivingaccommodation  has  been  provided  through 
the  generosity  of  the  Mining  Association.  Provision  has 
.  made  for  complete  investigation  *  into  the  initiation 
and  -[.read  of  coal  dust  explosions,  whereby  it  is  hoped 
thai  means  of  preventing  or  limiting  thern  will  be  SSCer- 
tained. 


Manchester   Section. 


The  object  of  this  investigation  was  to  obtain  some 
further  knowledge  of  explosions  in  coal  mines  by  carrying 
out  explosions  on  the  small  scale. 

The  classical  researches  of  Berthelot,  Mallard  and  Le 
Chatelier  and  Dixon  have  thrown  light  on  the  behaviour 
of  explosions  in  various  gaseous  mixtures  in  which  the 
explosion  "  wave  "  is  set  up,  but  little  has  been  done  in 
the  case  of  mixtures  where  the  propagation  is  very  slow. 
Mallard  and  Le  Chatelier  (Annales  des  Mines,"  1883) 
partially  studied  the  explosions  in  mixtures  of  coal  gas 
with  air,  but  the  tubes  they  used  were  never  longer  than 
4  m.  nor  wider  than  30  mm.  They  devised  several  methods 
of  measuring  the  rates  of  explosion,  but  none  were  satis- 
factory for  practical  purposes. 

In  the  explosions  studied  in  this  work,  the  explosion 
wave  is  never  set  up,  and  as  a  rule,  the  flame  travels  at 
such  a  rate  that  it  can  bo  followed  by  the  eye. 

The  coal  gas  was  found  to  vary  in  composition  somewhat, 
from  day  to  day,  but  by  making  sufficient  gas  mixture  for 
each  set  of  comparative  experiments  in  a  large  gas. holder, 
this  variation  did  not  affect  the  results. 

Part  I. 

Apparatus.  The  propagation  of  the  explosions  was 
effected  in  glass  tubes  of  lengths  varying  from  4  to  18  m. 
Such  a  tube  was  made  up  of  shorter  tubes  (1£  m.  long)  all 
of  the  same  diameter,  joined  together  by  rubber  bands. 
For  measuring  the  rate  of  propagation,  the  tube  was  marked 
at  every  metre.  To  time  the  flame  as  it  passed  each  mark 
a  drum  (see  Fig.  1),  round  which  a  piece  of  smoked  paper 
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Fig.  1. 

was  fixed,  was  employed.  A  pointer  attached  to  a  small 
rod  of  soft  iron  which  could  be  attracted  by  a  small  electro 
magnet,  was  adjusted  so  that  the  point  traced  a  tine  line 
on  tie-  paper  when  tho  drum  revolved.  The;  electro 
magnet  wai  connected  with  an  accumulator  by  the  wireHtf, 
■i  tapping  key  being  interposed,  so  that  an  instantaneous 
r 1 1 : . k < ■  or  "break"  could  he  performed  by  pressing 
down  or  releasing  the  tapping  knob.  .  As  the  flame  passed 
each  metre  mark,  the  key  was  momentarily  tapped;  the 
circuit  was  thus  completed,  the.  rod  of  soft  iron  attracted 
and  the  pointer  made  an  upward  mark  on  the  revolving 
drum.  To  insure  that  the  drum  revolved  at  a  constant 
rate,  tie-  times  for  one  revolution  before  and  after  each 
experiment  were  determined  by  means  of  a  stopwatch 
I  i,l<  i  li'  <•  were  the  same  to  within  a  fraction  of  a  »e<  onfl 
the    experiment    was    rejected.     Knowing    the    distance 
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between  the  marks  recorded  by  the  pointer  on  the  drum, 
the  circumference,  and  the  time  for  one  complete  revolu- 
tion, of  the  drum,  the  time  taken  by  the  flame  to  travel 
from  one  metre  mark  to  another  could  be  calculated. 
In  some  experiments  it  was  necessary  that  the  instant  of 
firing  the  gas  mixture  should  be  recorded  on  the  drum, 
and  the  arrangement  to  accomplish  this  is  shown  in  Fig.  1. 
B  represents  the  drum.  The  sparking  wires  in  the  tube 
in  which  the  propagation  takes  place  are  connected  with 
a  Rhumkorf  coil.  The  current  to  produce  the  spark  is 
furnished  by  a  battery,  one  pole  of  which  is  connected  with 
the  coil,  the  other  with  one  of  the  wires  6,  in  the  photo- 
graph. The  other  wire  b,  is  connected  with  the  free 
terminal  of  the  coil.  When  the  switch  c,  is  in  the  position 
shown  the  primary  current  passes  through  the  Rhumkorf 
coil,  the  hammer  of  which  is  arranged  so  that  no  sparks 
pass  across  the  sparking  wires  in  the  tube.  If  now  the 
knob  t,  of  the  tapping  key  A,  is  first  depressed  and  the 
switch  c,  quickly  brought  over  from  the  position  2  shown 
in  Fig.  1  to  the  position  1,  two  things  happen  : — (1)  the 
circuit  through  the  wires  b  and  the  Rhumkorf  coil  is 
suddenly  broken ;  this  means  that  a  spark  passes  across 
the  wires  in  the  firing  tube ;  (2)  the  circuit  through  the 
electro  magnet  M  is  "  made."  This  means  that  the 
pointer  makes  an  upward  mark  on  the  drum.  On  releasing 
t,  the  circuit  through  the  electro  magnet  M,  is  broken  and 
the  pointer  falls.  The  time  between  the  passage  of  the 
spark  which  starts  the  explosion  and  the  registering  of  the 
upward  mark  on  the  drum  is  equal  to  the  time  taken  in 
bringing  the  switch  c,  from  position  2  to  position  1,  and 
may  be  neglected. 

(a)  Experiments  to  determine  the  distance  the  flame  travels 
under  various  conditions. 

The  gas  mixture  used  contained  12-3  per  cent,  coal  gas. 
The  conditions  under  which  the  explosions  were  carried 
out  are  as  follows  : — 

1.  Sparking  near  an  open  end,  the  further  end  being  closed. 
Experiments  were  conducted  in  tubes  of  lengths  3  m.  to 
18  m.  and  of  diameters  12  mm.,  24  mm.,  and  44  mm.,  and 
in  all  these  cases  the  flame  travelled  the  whole  length  of 
the  tube.  In  a  case  where  the  further  end  was  closed 
during  the  experiment,  as  before,  but  the  end  at  which  the 
flame  is  started  was  closed  immediately  after  ignition,  the 
flame  again  travelled  the  whole  length  of  the  tube. 

2.  Sparking  near  an  open  end,  the  further  end  of  the  tube 
being  open.  It  was  found  that  unless  the  tube  was  very 
short  {e.g.,  3  m.,  in  which  case  the  flame  shot  out  of  the 
further  end  of  the  tube),  the  flame  never  travelled  the  full 
length  of  the  tube.  In  a  set  of  experiments  in  which  the 
length  of  the  tube  was  12  m.  the  flame  died  out  at  the  10th 
metre.  The  reason  for  this  is  doubtless  that  as  the  flame 
travels  from  the  starting  point,  gas  issues  from,  and  air 
enters,  the  further  end,  making  a  certain  portion  of  the 
gas  mixture  non-explosive.  If  the  tube  be  short,  the  flame 
reaches  the  end  before  the  gas  has  time  to  escape,  and  con- 
sequently shoots  out  of  the  end  of  the  tube.  If  instead 
of  leaving  open  the  end  near  which  the  gas  was  fired,  it  was 
closed  immediately  after  ignition,  it  was  found  that  the 
distance  the  flame  travelled  was  greatly  diminished. 
Using  a  tube  12  m.  long  and  24  mm.  wide,  the  flame 
travelled  31  m.  only,  under  these  conditions,  whereas 
when  the  end  near  which  the  mixture  was  fired,  was  left 
open  during  the  experiment,  the  flame  travelled  10  m. 

3.  Sparking  near  a  closed  end,  the  further  end  being  closed. 
The  explosions  when  carried  out  under  these  conditions 
were  accompanied  wit  h  some  violence.  The  flame  travelled 
the  whole  length  of  the  tube. 

4.  Sparking  near  a  closed  end,  the  further  end  being  open. 
The  flame  propagated  under  these  conditions  travelled  very 
rapidly.  It  did  not,  except  in  the  case  of  short  tubes 
(e.g.,  4  m.  lone)  travel  the  whole  length  of  the  tube.  Using 
a  tube  12  m.  long  and  24  mm.  wide,  the  flame  died  out  at 
tin'  7th  metre. 

5.  Effect  of  length  and  diameter  of  the  tube  on  tin  distance 
tin  flame  travels,  (i)  Sparking  near  an  open  end,  the  further 
i  ml  being  open.  The  results  show  that  the  increase  in 
length  of  the  tube  means  an  increase  in  the  distance  the 
flame  travels,  although  this  distance  does  not  appear  to 
bear  any  proportionate  relation  to  the  length  of  the  tube. 


Length  of  tube. 

Distance  flame  travels. 

6  m. 
12.0  m. 
17"5  m. 

5'5  m. 
9  m. 
12  m. 

Experiments  show  that  the  effect  of  increasing  the 
diameter  of  the  tube  is  to  somewhat  diminish  the  distance 
the  flame  travels,  under  the  above  conditions. 

Mixture  12  per  cent,  coal  gas,  length  of  tubes  =  12  m. 


Diameter. 

Distance  flame  travels. 

12  mm. 
24  mm. 
44  mm. 

11  m. 
10-5  m. 
9  m. 

(ii)  Sparking  near  a  closed  end,  the  further  end  being  open„ 
The  flame  travels  somewhat  further  in  a  wide  tube  than 

in  a  narrow  one. 

Mixture  10  per  cent,  coal  gas,  length  of  tubes  =  5  m. 


Diameter. 


Distance  flame  travels. 


24  mm. 
37  mm. 
44  mm. 


33  m. 
40  m. 
5"5  m. 


(b)  The   manner   in   ivhich  the   explosions  are  propagated 
under  various  conditions. 

The  tube  used  was  12  m.  long  and  24  mm.  wide. 

The  distance  of  the  sparking  wires  from  end  of  tube  was 
11  cm. 

With  the  exception  of  a  lead  bend  comprising  the  7th 
metre,  the  tube  consisted  of  lengths  of  glass  tubes  joined 
by  rubber  bands  ;  it  was  set  up  so  as  to  be  inclined  from 
the  horizontal.  The  gas  mixture  used  contained  12  per 
cent,  coal  gas. 

The  tube  was  filled  with  the  explosive  mixture  and  the 
explosion  observed  under  each  of  the  following  conditions 
of  the  tube  : — 

1.  Sparking  near  an  open  end,  the  further  end  being 
closed ; 

2.  Sparking  near  an  open  end,  the  further  end  being 
open  ; 

3.  Igniting  by  the  flame  of  a  taper  at  an  open  end.  this 
end  being  closed  just  after  ignition,  the  further  end  being 
closed  during  the  experiment.  (In  the  case  of  the  further 
end  being  open  during  the  experiment,  the  flame  did  not 
travel  a  sufficient  distance  for  its  progress  to  be  traced*) 

4.  Sparking  near  a  closed  end,  the  further  end  being 
open. 

5.  Sparking  near  a  closed  end,  the  further  end  being 
closed. 

I.  Sparking  near  an  open  <  nd,  the  further  end  being  closed. 
A  number  of  experiments  show  that  the  flame  starts  at  a 
uniform  rate  with  a  steady  motion  for  about  4  m.  ;    small 
oscillations  then  begin,  and  the  rate  appears  to  be  slight  ly 
increased.     This  state  continues  to  the  6th  mot  re.     This 
may  be  called  the  Initial  Uniform  Period.     From  the  0th 
to  the   11th  metre  the  oscillations  suddenly  increase  m 
magnitude,    and   the    propagation    is    accompanied    with 
violence  and  a  loud  crackling  noise.     The  rate  of  props 
tion,    too,    is    simultaneously    suddenly    increased.     Tin- 
period  may  be  called  the  Period  <>f  Maximum    Velocity 
At  the  11th  metre  the  flame  assumes  its  original  char* 
travelling  steadily,  and  at  a  uniform  rate.     This  continues 
to  the  end  of  the  tul>e;    this  period   may  be  ,all,-d  t  In- 
Final  Uniform  Period. 

Fig.  2  illustrates  the  progress  "f  th<-  flame  propagated 
under  the  above  condition-.     A  B  represents  the  Initial 
Uniform  Period.  B  being  the  poinl  at  which  the  cecillal 
begin   to   be  apparent     BC   represents   the    Period   oi 
Maximum  Velocity, and  C  I)  the  Final  Uniform  Period. 
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Illustrating  the  uruglSSO  of  the  flume  produced  by  spavkinu 
near  an  open  end  of  the  tube,  the  further  end  of  which  is  oloaed. 
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2.  Sparking  near  an  open  end,  the  further  end  being  open. 
Experiments  show  that  the  flame  starts  at  a  uniform  rate 
as  before,  for  about  4  m.,  small  oscillations  are  then  seen 
which  increase  in  magnitude  and  just  before  the  flame 
goes  out  are  very  violent.  The  period  of  Maximum 
Velocity,  present  in  1,  is  absent.  The  flame  advances  at 
approximately  the  same  rate  throughout.     (Fig.  3.) 

Illustrating  the  progress  of  the  flame  started  by  SDarking 
near  an  open  end  of  a  tube,  the  further  end  of  which  is  open. 
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FIG.  3. 

3.  Igniting  by  the  flame  of  a  taper  at  an  open  end,  this  end 
being  closed  immediately  after  lighting,  the  further  end  being 
closed  during  the  experiment.  The  flame  travels  in  a 
mann'-r  very  similar  to  that  described  in  1,  the  progres-s 
apparently  being  little  affected  by  closing  the  end  after 
igniting  the  gas  mixture. 

4.  Sparking  near  a  closed  end,  the  further  end  being  open. 
The  manner  in  which  the  flame  propagates  itself  is  very 
difft*«Pt  from  that  in  previous  cases.  With  mixtures 
containing  about  12  per  cent,  coal  gas  the  flame  travelled 
at  a  very  rapid  rate  and  was  accompanied  with  considerable 
TiolWMW  It  was  thus  impossible  to  trace  the  progress  of 
the  thuM  metre  by  metre,  even  by  using  mixtures  contain- 
ing a  I---  pan '-ntage  of  coal  gas. 

.">.   SparkiT'ij  i"  nr  <i  rloxed  end,  the  further  end  being  closed. 

Explosions  which  otherwise  are  very  feeble,  under  these 

trtions    become    very   violent,  and   it   was   only  sftei 

iderable  difficulty  that  it  was  ■hows  that  the  flame 

travel-  at  a  great  velocity  for  about  1 1  m.  and  then  fini   hi 

i  to  the  end  of  the  ml*-  with  suddenly  diminished 
velocity.     The  pi oglVM  of  the  flame  is  shown  in  Fig.  4. 

On  the   "Initial    Velocity"   of  the  Flame  produced  in 
mixtures  of  Coal  Oat  ond  Air. 

the  initial  velocity  i-  meant  the  velocity  with  which 
through  that   portion  of  the  Initial 

Uniform   Period,  where  oscillations  have  not   lx-gun.     As 

shown  by  Mallard  and  !>■  Chatelier,  the  duration  of  this 
steady  period  increases  with  increased  length  of  the  tube 


toa  certain  limit.  In  a  tube  12  m.  long,  the  flame  possesses 
this  stead j'  character  for  at  least  3  m.,  but  in  a  tube  of  the 
same  diameter,  and  4  m.  long,  this  initial  period  only  exists 
during  the  first  metre  of  tho  progress  of  the  flame. 

Showing  the  effect  of  sparking  near  a  closed  end  of  a  tube, 
the  further  end  of  which  is  closed. 


12 
10 

5   4 
2 

0  2  4  6 
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Fig.  4. 

Effect  of  diameter  of  the  tube  on  the  initial  velocity.  The 
tubes  used  were  of  the  following  dimensions  : — (1)  Length 
— 11-6  m. ;  diam. — 44  mm.  (2)  Length — 12-0  m.  ;  diam. 
— 24  mm.     Gas  mixture,  10  per  cent,  coal  gas. 

(I)  Sparking  near  an  open  end  of  the  tube,  the  further  end 
being  doted.  The  effect  of  the  diameter  of  the  tube  on 
the  initial  velocity  is  apparent  if  the  gas  mixture  in  the  two 
tubes  is  sparked  at  the  same  instant.  The  flame  in  the 
wider  tube  very  soon  out-distances  that  in  the  narrower 
tube.  To  determine  the  relative  initial  velocities,  the 
flame  in  each  tube  was  studied  separately,  and  was  timed 
at  the  end  of  every  J  m.  interval.  The  results  show  that 
an  increase  in  the  diameter  of  the  tube  causes  an  increase 
in  the  initial  velocity  of  the  flame. 

The  following  table  shows  how  the  time  taken  by  the 
flame  in  travelling  the  first  two  metres,  is  less  in  the  wide 
tube  than  in  the  narrow  one,  and  this  difference  in  the 
initial  velocity  increases  as  the  flame  progresses. 


Distance  in  metres. 


Time  in  seconds. 


Diam.  44  mm. 


Diam.  24  mm. 


0-25 

0-52 

0-57 

0-50 

1-08 

1-23 

0-75 

1-53 

2-02 

1-00 

2-05 

2-70 

1-25 

2-58 

3-40 

1-50 

3-21 

4-14 

1-75 

3-78 

4-80 

2-00 

4-33 

5-86 

(II)  Sparking  near  an  open  end,  the  further  end  being 
open.  Increase  in  diameter  of  tube  means  an  increase  in 
tho  initial  velocity  of  a  flame  started  under  these  con- 
ditions, e.g.  : — 


Time  in  seconds. 

Distance  in  metres. 

Diam.  44  mm. 

Diam.  24  mm. 

0-25 

0-44 

0-66 

0*60 

0-87 

[•28 

0-7.-. 

1  >80 

i  •'.•:. 

MM) 

MX) 

2-57 

l«28 

'.Ml 

3-19 

I-..0 

2-96 

1-07 

1-7.'. 

:M7 

4-80 

2-00 

:;•:.:, 

5-65 
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Effect  of  having  the  further  end  of  the  tube  open,  on  the 
■initial  velocity  of  a  flame  produced  by  sparking  near  an  open 
end. 

Dimensions  of  tube  : — Length — ll-7m. ;  diam. — 24mm. 
Gas  mixture,  10  per  cent,  coal  gas. 

A  set  of  experiments  was  very  carefully  carried  out,  and 
the  results  show  that  the  effect  on  the  initial  velocity  of 
having  the  further  end  closed  or  open,  is  very  slight ;  it 
appears  that  if  the  further  end  is  open,  the  initial  velocity 
is  less  than  if  the  further  end  were  closed.  This  slight 
difference  is  more  pronounced  if  the  tul>e  used  is  shorter 
(e.g.,  4-3  m.). 

Length  of  tube — 11-7  m. 


Distance  in  metres. 


Time  in   seconds. 


Further  end  open. 


Further  end 
closed. 


0-25 

0-85 

0-75 

0-50 

1-80 

1-70 

0-75 

2-75 

2-55 

1-00 

3-55 

3-42 

1-25 

4-35 

4-35 

1-50 

5-25 

5-25 

1-75 

6-20 

6-05 

2-00 

7-05 

7-05 

Length  of  tube — 4-3  m. 


Time  in 

seconds. 

Distance  in  metres. 

Further  end  open. 

Further  end 
closed. 

0-25 
0-50 
0-75 
1-00 

0-55 
1-10 
1-80 
2-70 

0-52 
0-90 
1-40 
2-00 

Effect  of  length  of  tube  on  the  initial  velocity. 

The  tubes  used  were  of  the  following  dimensions  : — 

(I)  Length — 4-3  m.  ;  diam. — 24  mm.  (2)  Length — 
12  m. ;  diam. — 24  mm.  Composition  of  gas  mixture, 
10  per  cent,  coal  gas. 

(I)  Sparking  near  an  open  end,  the  further  end  being  closed. 
The  results  of  several  experiments  show  that  an  increase 
in  the  length  of  the  tube  causes  the  initial  velocity  to  be 
slightly  diminished,  e.g.  : — 


Time  in  seconds. 

Distance  in  metres. 

Length  4-3  m. 

Length  11-7  m. 

0-25 
0-50 
0-75 
1-00 

0-65 
1-50 
2-30 
3-40 

0-80 
1-76 
2-66 
3-60 

(II)  Sparking  near  an  open  end,  the  further  end  being 
open.  Increase  in  length  of  the  tube  has  little  effect  on 
the  initial  velocity  under  these  conditions,  e.g.  : — 


Time  in  seconds. 


Distance  in  metres. 


Length  4-3  m. 


Length  11-7  m. 


0-25 
050 
0-75 
1-00 


0-82 

0-80 

1  -f, 

176 

2-60 

2-77 

3-62 

3-52 

Summary  of  results  on  initial  velocities. 

I.  Increase  in  diameter  of  tube  means  an  increase  injthe 
initial  velocity  of  a  flame  started  by  sparking  near  an  open 
end  of  a  tube,  whether  the  further  end  be  open  or  closed. 

II.  The  effect  of  increasing  the  length  of  the  tube, 
keeping  the  diameter  constant,  on  the  initial  velocity  of  a 
flame  produced  by  sparking  near  an  open  end,  is,  in  the 
case  of  the  further  end  being  closed,  to  cause  a  slight 
decrease ;  in  the  case  of  the  further  end  being  open  the 
length  has  no  effect. 

III.  If  the  flame  is  started  by  sparking  near  an  open  end, 
the  fact  of  the  further  end  being  closed  causes  the  Initial 
Velocity  to  be  slightly  greater  than  it  would  be,  if  the 
further  end  were  open. 

IV.  The  initial  velocity  is  fairly  constant. 

Part  II. 

(a)  Effect  of  diameter  of  tube  on  the  rate  of  explosion. 
Three  tubes,  made  of  glass  throughout,  were  used,  of 
the  following  dimensions  : — 

A.  Diameter — 44  mm. ;  Length — 12-0  m. 

B.  Diameter — 24  mm. ;  Length — 12-0  m. 

C.  Diameter — 12  mm. ;  Length — 120  m. 
Distance  of  sparking  wires  from  end — 11  cm. 

Illustrating  the  effect  of  diameter  of  the  tube  on  the  progress 
of  the  explosion.  Conditions  : — Sparking  near  an  open  end 
the  further  end  being  closed. 

Curve  rf,  12  mm.  diam. 
,,  dlt  24  mm.  diam. 
,,      dl,  44  mm.  diam. 
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Fig.  5. 

(I)  Sparking  near  an  open  end,  the  further  end  being  closed. 

A  consideration  of  the  curves  shown  in  Fig.  5  shows 
that : — 

(i)  The  velocity  is  increased  with  increase  in  diameter 
in  the  Initial  Uniform  Period. 

(ii)  The  period  of  Maximum  Velocity  can  be  eliminated 
by  sufficiently  diminishing  the  diameter  of  the  tube. 

(iii)  In  tubes  where  the  period  of  Maximum  Velocity 
can  exist,  the  position  of  this  period  is  slightly  different 
in  tubes  of  different  diameter,  but  the  duration  of  this 
period  is  not  much  affected. 

A  consideration  of  the  following  figures  shows  that  the 
mean  velocity  during  the  Period  of  Maximum  Velocity  is 
slightly  greater  in  the  44  mm.  tube  than  in  the  24  mm. 
tube. 

Mean  velocity  in  metres  per  sec.  measured  during  the  period 
of  maximum   velocity. 


Experiment. 


Diameter. 


24  mm. 


44  mm. 


(I.) 
(II.) 
(III.) 

(IV.) 
(V.) 


0-82 
i-:>o 
0-88 
1-82 
2-37 


0-..7 

2-50 
(MM 
1-80 

■ 


Average 


1-47 


l>> 
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In  Fig.  6  the  effect  of  diameter  on  the  time  for  the 
flame  to  travel  11  m.  is  shown.  The  time  diminishes 
rapidly  to  a  certain  point  with  increasing  diameter. 


Showing  how  ihe  time  taken  by  the  flame  in  travelling  11  m. 
diminishes  to  a  minimum  with  increase  in  diameter  of  tube. 
Conditions  :  Sparking  near  an  open  end,  the  further  end 
being  closed. 
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Fis.  6. 

With  tubes  less  than  10  mm.  in  diameter,  it  was  found 
experimentally  that  the  flame  goes  out  as  soon  as  started. 

(II)  Sparking  near  an  open  end,  the  further  end  being 
open.  The  tubes  used  were  the  same  as  in  the  case  of  the 
further  end  closed.  The  flame  starts  with  a  steady  flame 
until  it  has  travelled  about  one  half  the  length  of  the  tube. 
Oscillations  of  a  small  but  increasing  size  then  begin,  being 
accompanied  during  the  last  metre  of  the  propagation  by 
some  violence.  In  the  44  mm.  tube  these  latter  vibrations 
are  accompanied  by  a  crackling  noise  ;  in  the  24  mm.  tube 
this  noise  is  not  so  great,  and  in  the  12  mm.  tube  there  is 
no  noise  whatever.  As  illustrated  in  Fig.  7,  the  diameter 
of  the  tube  affects  the  rate  with  which  the  flame  travels, 
very  considerably,  increase  in  diameter  resulting  in  an 
increase  in  the  rate.  If  as  in  Fig.  8,  the  abscissae  represent 
times  for  the  flame  to  travel  9  m.,  and  the  ordinates 
represent  the  diameter  of  the  tube,  it  will  be  seen  that  above 
a  certain  limit,  the  diameter  of  the  tube  has  little  effect  on 
the  rate. 


Illustrating  the  effect  of  diameter  of  the  tube  on  the  rate  of 
exploMon.  Conditions: — Sparking  near  an  open  end  of  the 
tube,  the  further  end  being  open. 

oa,  curve  representing  progress  of  flame  in  tube  of  12  mm.  diam. 
<A>,  „  „  „  „  „        21  mm.  diam. 

oe,  ,,  „  ,,  ,,  ,,        44  mm.  diam. 
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(b)  Wffecl  on  hngth  of  (Jn    tube  on  the  rate  of  explosion. 

spparai  ted  of  a  glow  tube   18  mi'tr^  long, 

which  wan  made  n  of  shorter  lengthi  joined  together  by 
robber  bands.    This  tube  could   be   raried  in  length 
required.     The  diameter  throughout  was  24  nun. 

Comptltitt  expeittneSU   were  carried  out  und<  r  th< 
following  condition.-  : — 


Showing  how  the  time  tnken  by  the  flame  in  travelling  9  m. 
diminishes  to  a  minimum  with  increase  in  diameter  of  tube. 
Conditions: — Sparking  near  an  open  end  of  the  lube,  the 
further  end  being  open. 
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Fig.  8. 

I.  Sparking  near  an  open  end,  the  further  end  being  closed. 
From  a  consideration  of  Fig.  9  the  effects  of  increasing  the 
length  of  the  tube  on  the  progress  of  the  flame  are  as 
follows  : — 

(i)  Effect  on  initial  uniform  period.  Increase  in  length 
of  the  tube  has  practically  no  effect  on  this  portion  of  the 
progress  of  the  flame.  This  does  not  contradict  the 
results  of  the  effect  of  length  on  the  initial  velocity. 
(Part  I.  (c),  )  since  the  results  there  obtained  were  from  a 
careful  study  of  the  initial  velocities  every  J  m.,  whereas 
in  this  portion,  the  object  is  to  observe  the  more  pronounced 
differences.  The  differences  observed  in  Part  I.  (c)  are, 
as  stated,  very  slight  and  are  not  apparent  unless  the 
initial  velocities  are  slow.  It  will  be  noticed  from  Fig.  9 
that  in  the  case  of  a  tube  6  m.  long,  the  period  of  maximum 
velocity  is  not  apparent. 

Showing  the  effect  of  the  length  of  the  tube  on  the  progress 
of  the  flame.  Conditions : — Sparking  near  an  open  end,  the 
further  end  being  closed. 

op,  illustrates  progress  of  flame  in  tube  6*0  in.  in  length. 
oq,         „  „  „  11-7  in.      „      „ 

or,         „  „  „  16*5  in.      ,, 
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Fig.  9. 

(ii)  Effect  on  period  of  maximum  velocity.  The  general 
conclusion  to  be  drawn  from  a  series  of  experiments  is 
that  (i)  the  period  of  maximum  velocity  is  increased  ; 
(ii)  the  average  rate  during  this  period  is  increased. 

Effect  of  length  of  tube  on  maximum  mlocily. 


Velocity  in  metres  per  sec. 

Experiment. 

Length  12  m. 

Length  18  m. 

QA 

(ii  | 
(III  i 
(IV.) 
(V.) 

1-1 
m; 
1-3 
2-0 
1-2 

■•)•:( 
M 
\-i 
84) 
1-4 

Avenge                 W 
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(iii)  Effect  on  the  mean  velocity,  with  which  the  flame 
travels  from  one  end  of  the  tube  to  the  other.  Plotting  a  curve 
with  rates  as  abscissae  and  length  as  ordinates  a  curve 
shown  in  Fig.  10  is  obtained.  This  shows  that  increase 
in  length  of  tube,  causes  the  mean  rate  to  be  increased  to 
a  certain  limit,  after  which  any  further  increase  in  length 
does  not  affect  the  rate. 

Showing  the  effect  of  the  length  of  the  tube  on  the  rate  of 
explosion.  Conditions :— Sparking  near  an  open  end  of  the 
tube,  the  farther  end  being  closed. 


Fig.  10. 

II.  Sparking  near  an  open  end,  the  further  end  being 
open.  Tubes  of  length  120  m.  and  17-5  m.  respectively, 
and  both  of  diam.  24  mm.  were  used,  and  the  gas  mixture 
contained  12  per  cent,  coal  gas. 

In  the  shorter  tube  the  flame  travelled  steadily  for  about 
4  m.,  small  oscillations  then  became  apparent,  these 
increasing  in  size  as  the  flame  progressed. 

In  the  longer  tube  the  flame  behaved  similarly,  but  a 
slight  acceleration  was  observed  between  the  6th  and  8th 
metres. 

The  following  table  shows  how  the  time  increases  as  the 
flame  progresses  in  the  two  tubes,  being  greater  in  the 
shorter  tube  than  in  the  longer  one. 


Time  in 

seconds. 

Distance  in 

metres. 

Tube  12  m.  long.     Tube  17-5  m.  long. 

1 

3-4 

3-2 

9 

6-4 

6-0 

3 

9-2 

8-7 

4 

12-1 

11-4 

5 

15-0 

14-5 

6 

18-0 

16-9 

7 

21-3 

18-7 

8 

24-9 

21-4 

9 

27-1 

24-2 

Increase  in  length  of  the  tube,  therefore,  causes  an 
increase  in  the  rate  of  the  explosion  under  these  conditions. 

(c)  Sparking  near  a  closed  end  the  further  end  being  open  ; 
effect  of  the  distance  of  the  spark  from  the  closed  end  on  the 
rate  the  flame  travels. 


Fig.  11. 

Apparatus.  The  glass  tube  used  was  4-4  m.  long  and 
37  mm.  diam.  At  the  sparking  end,  a  brass  piston  (Fig.  11) 
was  fitted,  which  could  be  moved  close  up  to  tho  sparking 
wires  or  any  distance  away  up  to  50  cm.  The  piston  had  a 
Bush  metal  face,  /,  and  was  fitted  with  a  leather  bnckel 
plunger,  p,  which  was  kept  in  position  by  a  metal  piece,  c, 


screwed  on  as  shown,  and  which  would  expand  or  contract 
with  slight  irregularities  in  the  diameter  of  the  tube,  so  as 
to  be  always  gas  tight.  Before  each  experiment,  the  piston 
was  withdrawn  past  the  side  tube  e,  in  order  to  permit  the 
admission  of  the  gas  mixture,  and  then  pushed  forward  to 
the  required  position.  The  distances  from  the  sparking 
wires  were  indicated  by  a  scale  fixed  on  to  the  tube. 

When  the  explosive  mixture  was  fired,  the  flame  divided 
into  a  forward  movement,  and  a  backward  movement 
towards  the  piston.  This  work  deals  only  with  the  flame 
travelling  in  the  forward  direction.  Two  fixed  points 
were  taken  in  timing  the  flame  (a)  at  the  moment  of  firing 
(this  was  registered  automatically  on  the  drum  by  using 
the  arrangement  described  in  Part  I)  (6)  as  the  flame  passed 
a  mark  on  the  tube.  This  mark  was  at  least  1  m.  away 
from  the  place  where  the  flame  went  out. 

Conditions: — Sparking  near  a   closed  end  of  the  tube,  the 
further  end  of  which  is  open.     Showing  the  effect  of  the 
distance  of  the  closed  end  from  the  sparking  wires  on  the  time 
taken  by  the  flame  in  travelling  2'5  metres. 
Diam.  of  tube  =  37  mm. 
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Fig.  12. 

Observations  were  taken  with  the  piston  close  up  to  the 
sparking  wires,  with  the  piston  50  cm.  away,  and  at  every 
intervening  2-5  cm.  Fig.  12  illustrates  the  results  obtained 
in  a  tube  of  length  4-6  m.  and  diam.  37  mm.  The  abscissae 
represent  the  times  taken  by  the  flame  to  travel  a  fixed 
distance  (2-5  m. ).  The  ordinates  represent  the  distances  in 
cms.  of  the  piston  from  the  sparking  wires.  The  portion 
(a)  shows  the  effect  of  moving  the  piston  from  a  position 
close  up  to  the  sparking  wires  to  a  position  15  cm.  away. 
The  increase  in  velocity  is  very  marked  as  the  piston  is 
withdrawn.  The  portion  (b)  shows  the  effect  of  moving 
the  piston  from  a  position  15  cm.  from  the  sparking  wires 

Conditions  :— Sparking-  near  a  closed  end  of  the  tube,  the 
further  end  of  which  is  open.  Showing  the  effect  of  the 
distance  of  the  closed  end  from  the  spark  on  the  time  taken  by 
the  flame  in  travelling  2-5  metres.     Diam.  of   tube  =  44  mm. 
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to  ■  position  30  cm.  away.  The  increase  in  velocity 
apparent  in  («)  continues,  although  not  so  markedly,  until 
the  piston  is  25  cm.  away,  when  the  velocity  appears  to  be 
unchanged  with  any  further  withdrawal  of  the  piston. 
With  the  piston  at  any  distance  between  30  and  50  em. 
away  from  the  sparking  wires  the  velocity  is  independent 
of  the  position  of  the  piston  as  shown  in  («•).  It  is  con- 
ceivable that  the  position  of  the  piston  may  have  a  different 
effect  on  the  velocity  of  the  name  in  tubes  of  different 
diameters,  and  this  must  be  taken  into  consideration  in 
studying  the  effect  of  diameter  of  the  tube  under  con- 
dition- of  sparking  near  a  closed  end.  Experiments  were 
therefore  carried  out,  using  two  other  tubes  of  the  following 
dimensions  : — (i)  Length— 4-6  m.  ;  diam. — 1-4  mm.  (ii) 
Length — 1-6  m. ;  diam. — 24  mm. 

Fi:>.  12.  13,  and  14  show  the  curves  obtained  from 
results  of  experiments  carried  out  in  the  three  tubes. 
The  general  form  of  each  curve  is  the  same  but,  whilst  the 
effect  of  moving  the  piston  from  a  position  close  up  to  the 
wires  to  a  position  15  cm.  away,  is  very  pronounced  in  the 
44  mm.  tube,  it  is  not  so  apparent  in  the  37  mm.  tube, 
and  is  scarcely  perceptible  in  the  24  mm.  tube.  The 
positions  of  the  piston  which  just  give  the  maximum 
velocity  differ,  too,  in  the  three  tubes.  In  the  44  m.  and 
37  mm.  tubes  these  positions  are  15  cm.  and  25  cm.  res- 
pectively from  the  sparking  wires. 


Conditions :— Sparkinsr  near  a  closed  end  of  the  tube,  the 
further  end  of  which  is  open.  Showing  the  effect  of  the 
cli-tnnce  of  the  closed  end  from  the  spark  on  the  time  taken  by 
the  flame  in  travelling-  2'5  metres.    Diam.  of  tube  =  2-1  mm. 
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Effect  of  the  material  of  the  tube  on  the  rale  of  explosion. 
Experiments  were  carried  out  in  tubes  of  glass  and  of  lead, 
each  being  25  mm.  in  diam.  and  12  m.  in  length.  In  the 
lead  tube  short  glass  tubes  (50  mm.  long  and  25  mm.  wide) 
were  interposed  at  every  metre,  to  act  as  windows,  the 
flame  being  timed  as  it  passed  each  window.  The  flame, 
in  all  ca-<  -.  was  started  by  sparking  near  an  open  end  of 
the  tube,  the  further  end  of  which  was  closed.  The  gas 
mixture  contained  approximately  10  per  cent,  coal  ga.-. 

The  reaolti  point  to  the  conclusion  that  the  general 
character  of  the  flame  in  tin-  lead  tube  j,  the  same  as  that 
in  the  glass  tut*-,  i.e.,  the  Initial  Uniform  Period,  the  Period 
of  Maximum  Velocity,  and  the  Final  Uniform  Period  of  the 
flam<-.  an-  apparent  in  both  tubes.  The  average  velocity, 
however,  appears  to  be  somewhat  greater  in  the  leaden 
tube  than  in  tie  glaa*  tul*\  The  following  are  the  resultc 
of  vari'  i  imenti  : — 

Tim*  in  seconds  for  flame  to  travel  10  m. 


},  x  f>eri  men  t. 

Lead  tube. 

'.lass  tube. 

'I  | 

m.i 

Oi : 

'IV., 

8-3 

.VI 

9-3 
9-2 
6-7 
7-2 

Further  investigation,  however,  on  this  portion  of  the 
subject,  is  necessary. 

Summary  of  Parts  I.  and  II. 

1.  The  conditions  of  the  tube  in  which  the  explosion 
takes  place  greatly  affect  the  distance  the  flame  travels. 

2.  The  state  in  which  the  ends  of  the  tube  are  put  (i.e., 
whether  open  or  closed)  may  change  the  whole  character 
of  an  explosion ;  e.g.,  a  flame  started  near  an  open  end 
of  a  tube  may  be  quite  feeble,  and  the  velocity  slow,  but 
if  the  flame  were  started  near  the  same  end  closed  before 
ignition,  the  explosion  might  travel  with  considerable 
violence  and  velocity.  This  shows  the  possible  effect  of  a 
closed  passage  on  an  explosion  in  a  mine. 

3.  The  initial  velocity  of  the  flame  started  near  an  open 
end  of  a  tube,  is  increased  by  increasing  the  diameter  of 
the  tube,  the  length  of  the  tube  and  the  state  of  the  further 
end  of  the  tube  in  some  cases  affect  the  initial  velocity. 

4.  Increase  in  length  of  the  tube  increases  the  rate  of 
explosion  up  to  a  certain  limit ;  increase  in  diameter  also 
increases  the  rate  up  to  a  certain  limit ;  in  tubes  less  than 
a  minimum  diameter,  the  flame  will  not  propagate  itself. 

5.  Sparking  near  an  open  end,  the  further  end  being 
closed,  the  flame  travels  with  a  somewhat  greater  velocity 
in  a  lead  tube  than  in  a  glass  tube,  although  the  general 
character  of  the  flame  is  unaltered. 
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AN    ILLUSTRATION    OF    THE    PARTIAL    PYRITE 

PROCESS. 

BY    W.    R.    SCHOELLER,    PH.D. 

The  smelting  of  oxidised  copper  ores  with  carbonaceous 
fuel  in  a  shaft  furnace  is  analogous  to  that  of  iron  and 
roasted  lead  ores,  in  that  an  impure  metal  is  obtained  by 
the  reduction  of  its  oxide.  Modern  copper  blast  furnace 
practice  which  has  been  evolved  during  the  past  quarter  of  a 
century  differs  materially  from  the  above,  as  the  resultant 
product  is  a  sulphide  of  copper  and  iron  termed  matte. 
Smelting  for  matte  is  really  a  concentration  process  by 
liquation,  though  much  more  perfect  than  that  of  antimony 
ores,  as  both  the  valuable  sulphide  and  worthless  gangue 
are  liquefied  and  separated  by  gravity.  The  subsequent 
!>'•-, emerizing  of  matte  and  electrolytic  refining  of  the 
resultant  blister  copper  have  revolutionised  the  metallurgy 
of  copper  and  simplified  it  to  a  considerable  extent. 

The  usual  process  in  blast  furnace  work  consists  in 
smelting  imperfectly  roasted  ores  with  coke  and  suitable 
fluxes,  the  residual  sulphur  uniting  with  copper  and  some 
of  the  iron  to  form  matte  while  the  non-metallic  elementl 
are  slagged  off.  The  amount  of  sulphur  left  in  the  ore 
determines  the  amount  and  grade  of  the  matte.  For 
some  time  past  the  practice  has  become  more  and  more 
prevalent  to  abandon  roasting,  and  to  smelt  pyritie  ore 

by  means  of  the  heat  generated  by  the  combustion  of  theif 

tulphur  and  iron.  At  Tilt  Cove  (Newfoundland)  the  ore 
is  smelt.  .I  without  any  fuel  at  all,  while  at  Mt.  Lyel! 
/I.i -mama),  Duektown  (Tenessee),  and  Keswick  (Cali- 
fornia), the  amount  of  coke  added  is  2 — 3  per  cent,  of  the 
charge;  this  constitutes  pyritie  smelting.  The  pro 
is  of  limited  applicability,  being  only  possible  where  massive 
pavable  sulphides  occur. 
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If  an  ore  contains  insufficient  sulphur  and  iron  to  be  self- 
smelting,  the  heat  derived  from  the  oxidation  of  these 
elements  is  supplemented  by  the  addition  of  coke  :  in 
partial  pyritic  smelting  the  amount  added  forms  5 — 12 
per  cent,  of  the  charge.  It  is,  of  course,  kept  down  to  a 
minimum,  not  only  for  reasons  of  economy  in  fuel,  but 
because  the  presence  of  coke  greatly  modifies  the  reactions 
taking  place  in  the  furnace  ;  whereas  in  true  pyritic  smelt- 
ing the  bulk  of  the  material  is  sulphide  of  iron  which  must 
leave  the  furnace  in  the  form  of  ferrous  silicate — hence 
addition  of  acid  fluxes,  the  partial  pyrite  process  uses  a 
poorer  sulphide  ore  rich  in  gangue  which  latter  is  almost 
invariably  acid.  A  basic  flux  is  here  required  in  addition  to 
the  ferrous  oxide  resulting  from  the  oxidation  of  the 
sulphide.  Now,  if  the  amount  of  coke  be  increased  while 
the  charge  remains  otherwise  unaltered,  less  oxygen  will 
be  available  to  convert  iron  sulphide  into  oxide  :  the  slag 
becomes  more  acid  and  less  fusible,  while  the  unaltered 
sulphide  increases  the  quantity  of  matte  and  hence  lowers 
its  quality.  Therefore,  with  the  same  charge  and  blast,  an 
increase  in  coke  causes  decrease  in  the  ratio  of  concentra- 
tion. The  process  generally  gives  a  low  grade  matte, 
unsuitable  for  the  converter ;  the  ore  must  therefore  con- 
tain gold  or  silver  to  make  smelting  profitable,  the  object 
being  to  concentrate  the  noble  metals  in  a  matte  which 
incidentally  contains  copper.  In  remote  and  isolated 
districts  where  fuel  is  dear  and  the  ore  too  poor  to  ship, 
where  local  conditions  militate  against  roasting  or  concen- 
tration, the  partial  pyrite  process  carried  out  on  the  spot 
is  the  best  means  of  producing  an  enriched  sulphide  which 
it  will  pay  to  export. 

I  have  just  mentioned  that  massive  sulphide  ores  are  not 
commonly  met  with  ;  on  the  other  hand,  siliceous  ores  are 
widely  distributed.  Therefore,  true  pyritic  smelting 
will  prove  commercially  less  important  than  partial 
pyritic  smelting.  I  desire  to  illustrate  an  application  of  the 
latter  process  by  the  following  notes  evolved  from  observa- 
tions extending  over  several  months  and  taken  at  a 
smelter  in  the  interior  of  South  America. 

In  this  instance  the  copper  ore  derived  its  chief  value 
from  the  gold  and  silver  content,  while  it  was  rich  in  silica 
and  rather  poor  in  sulphur  and  iron.  To  ship  it  without 
previous  concentration  was  out  of  the  question  on  account 
of  heavy  freight  and  a  long  land  and  sea  journey.  A 
mountain  stream  coming  down  the  high  range  at  the  foot 
of  which  the  smelter  was  located  supplied  sufficient  water 
for  cooling  the  jackets,  and  power  to  drive  the  blowing 
engine ;  but  by  law  the  water  had  to  be  returned  to  the 
stream  to  supply  the  urgent  need  of  irrigation,  which 
made  concentration  impossible.  Hand-picking  proved 
almost  useless  as  ore  rich  in  copper  was  poor  in  gold  and 
silver,  the  noble  metals  being  associated  with  finely 
crystallised  arsenical  pyrites  disseminated  in  the  non- 
metallic  portion  of  the  ore.  The  high  price  of  coke, 
imported  from  England,  made  it  imperative  to  use  as 


little  of  it  as  would  be  consistent  with  effective  working, 
while  roasting  would  have  entailed  additional  expense  in 
coal  which  also  would  have  to  be  procured  from  abroad. 
The  most  economical  method  of  treatment  was,  therefore, 
to  smelt  the  raw  ore  as  it  came  from  the  mine. 

This  was  done  in  a  100-ton  rectangular  watei -jacketed 
furnace  discharging  continuously  into  an  external  fore- 
hearth  in  which  the  separation  of  slag  and  matte  took 
place.  The  blast  was  supplied  by  a  blower  of  the  Conners- 
ville  type,  driven  by  a  dynamo  coupled  to  two  Pelton 
wheels.  A  brick  flue  500  feet  long  provided  with  30  side- 
doors  for  discharging  the  dust  led  to  the  chimney  at  the 
top  of  the  hill  on  the  slope  of  which  the  smelter  was  erected 
on  the  gravity  principle.  A  ropeway  brought  the  ore  from 
the  mine,  and  the  cars  were  turned  out  into  wooden 
bins  provided  with  sliding  doors  at  the  bottom  through 
which  the  ore  was  discharged  into  cars  on  the  charging- 
floor. 

The  composition  of  the  various  materials  used  and 
obtained  in  smelting  is  shown  in  the  accompanying  table. 

Ore.  I  think  it  preferable  to  indicate  the  limits  within 
which  the  constituents  were  apt  to  vary,  as  giving  a  better 
idea  of  their  composition  than  one  or  two  complete  analyses. 
The  figures  for  silica,  alumina,  sulphur,  and  iron,  show 
that  the  ore  is  unsuitable  for  pyritic  smelting.  Though 
the  maximum  for  copper  is  given  as  10  per  cent.,  the 
regular  ore  never  contained  much  more  than  5,  while  at 
times  it  fell  below  3  per  cent.  Of  the  three  valuable  metals, 
gold  was  present  in  most  payable  quantity. 

Coke.  (6922  calories.)  The  amount  of  coke  added 
averaged  8  per  cent,  of  the  charge,  it  being  unsafe  to  go 
below  that  figure,  for  fear  of  freezing  the  charge.  The  coke 
ash  after  ignition  contained  magnetic  oxide  of  iron  as 
shown  in  the  table. 

Flux.  The  flux  used  was  a  highly  crystalline  meta- 
morphic  dolomitic  limestone  of  very  uniform  composition. 
As  will  be  seen  from  the  analyses  of  the  flux  itself  and  the 
slag,  the  amount  of  magnesia  is  one-third  of  that  of  the 
lime.  This  high  magnesia  content  has  a  prejudicial  effect 
on  the  fusibility  of  the  slag,  but  in  this  case  it  was  the  only 
flux  obtainable  in  the  district. 

<S/«j7.  The  complete  analysis  in  the  table  represents  the 
composition  of  a  weekly  sample.  In  addition,  the  follow- 
ing figures  for  silica,  ferrous  oxide,  and  lime  have  been 
calculated  from  more  than  60  daily  assays.  These  three 
constituents  total  84-65,  the  balance  being  made  up  as 
follows  :  magnesia  is  one-third  of  the  lime ;  the  matte 
content  is  one  per  cent,  as  is  also  that  of  the  RO  bases 
(Ba,  Zn,  Mn) :  these  figures  are  taken  from  the  complete 
analysis.  Alumina  is  found  by  difference  which  agrees 
well  with  the  assay  results,  8  per  cent,  being  usually 
found.  These  datas  being  derived  from  a  great  number  of 
determinations,  we  obtain  the  following  figures  for  the 


Limestone. 


C02 

Si02 

A120, 

FeO 

CaO 

MgO 

Alk. 


4230 
3'66 
0'74 
068 
38"88 
1334 
015 


99' 75 

Coke. 

H20 

0-55 

C  +  Vel.) 
matter  ) 

9261 

SiO, 

267 

A1203 

170 

FeO 

162 

Fe,04 

0*20 

MnO 

011 

CaO 

025 

MgO 

020 

99'91 


Ores. 


An      0 

25 — 2  ozs.  p.t 

Ag 

3—12      „ 

per 

cent. : 

Cu 

2"  7—1  02 

S 

2.">— 34 

Fe 

18—25 

SiO... 

16—37 

A1203 

5—15 

BaS04 

05 — 5 

MnO 

005— 02 

fao 

01— 15 

MgO 

005—0-6 

As 

04—4 

Sb 

0'2-l'2 

Pb 

01— 03 

Bi 

0—005 

Zn 

05—2 

Ni 

002—01 

Slag. 


Matte. 


Au 
Ag 

Si02 
A1203 
FeO 
CaO 
MgO 
MnO 
ZnO 
BaO 
Cu 
Fe 
Ni 
S 


002  oz. 
04     „ 


46'76 
8'53 
2071 
1673 
5' 59 
010 
051 
026 
0*20 
050 
002 
0  20 


per 


100- 11 


Shots  of  matte 
in  slag. 


cent- 


Au 

Ag 

Insol. 

Fe304 

S 

Cu 

Fe 

Zn 

Mn 

Ni 

Pb 

As 

Sb 

AH  +  An 


1'69  oz. 
3174    „ 

9"  10 

7'4.-) 
24  1  1 
10- 16 
4400 

180 

025 

023 

010 

005 
trace 

015 

97  43 


Flue-dust. 


Au 
Ag 

Cu 

Fe 

Zn 

Tot.  S. 

Insol. 

CaO 

Coke 


026  oz. 
900  „ 

1104 
18T4 

11 
1563 
263 

41 
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All  Si02---    •'  true  silica"  (by  fusion) 


Au 
Ag 

Cu 
Zn 

\< 
Fe 


009  oz. 
4  40  „ 

2  11 

2*8 

1*78 

21  11 
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1441 
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typical  Blag  produced  in  the  furnace  alter  eliminating  one 
per  cent,  of  matte  : 


3 

Oxygen  equivalent 

1 

o 

Dead- 

to 

2. 

Con- 

Calculated 

Typical 

wood, 

stituents. 

i  as  above. 

slag. 

South 

Dakota* 

Acid. 

Basic. 

SiO.  .... 

4709 

4756 

4S5 

2521 

FeO   .... 

^117 

21-38 

160 

4  80 

c»o  

1639 

1656 

130 

4-71 

MgO  .... 

546 

5  52 

120 

219 

Al.Oj     .. 

7  89 

797 

35 

(3-74) 

RO-bases 

100 

101 

20 

016 

Matte    .. 

100 

— 

— 

ToUl 

100  00 

10000 

1000 

2521 

11-86 

•  Peters,  The  Practice  of  Copper  Smelting,  1911. 

If  alumina  is  taken  as  a  base  the  oxygen  ratio  will 
be  2521  :  15'60=r61.  If  we  leave  it  out  of  the  calcu- 
lation, the  result  is  2521  :  1186  =  212.  I  feel  inclined 
to  adopt  this  latter  figure,  according  to  which  the  slag  is 
even  more  acid  than  that  produced  at  Deadwood  (No.  3), 
the  ratio  of  which  is  1*9  and  which  is  an  unusual  one  in 
copper  s  melting.  Yet  the  slag,  which  requires  a  high  forma  - 
tion  and  flowing  temperature,  gave  no  trouble  and  the 
furnace  worked  smoothly  without  any  occasional  correction 
in  the  composition  of  the  charge.  Thus  I  saw  one  campaign 
lasting  53  days  which  only  came  to  an  end  through  a  break- 
down of  the  blowing  engine. 

The  barium  in  the  slag  is  present  as  silicate  showing  that 
under  the  conditions  prevailing  in  the  furnace  barium 
sulphate  is  broken  up.  The  amount  of  copper  lost  in  the 
slag  (O'l  to  02  per  cent.)  varied  with  the  grade  of  matte 
produced ;    gold  and  silver  were  satisfactorily  recovered. 

Matte.  The  analysis  reproduced  here  is  that  of  a  low 
grade  matte  produced  while  the  furnace  ran  sluggishly, 
which  caused  bad  separation.  The  deficiency  of  2£  per 
cent,  is  due  chiefly  to  oxides  present  in  the  slag  which  were 
not  estimated.  The  following  is  a  partial  analysis  of  an 
average  sample  from  50  consecutive  tappings  : 

16.2  B  26,0 

43.3  Insol.     7,0 


Cu 
Fe 


Total,    94,5 


Thus  matte  was  produced  on  ores  running  about  4-5  per 
cent,  copper,  showing  a  ratio  of  concentration  of  i'5. 
It  is  characteristic  of  the  process,  being  highly  ferruginous 
and  low  in  copper.  The  presence  of  magnetic  oxide  of  iron 
is  an  objectionable  feature,  as  it  increases  the  quantity  of 
matte  and  robs  the  slag  of  a  corresponding  amount  of  iron, 
thus  rendering  it  less  fusible.  The  formation  of  the 
magnetic  oxide  in  the  blast  furnace  has  not  yet  been 
satisfactorily  explained  ;  it  may  possibly  be  due  to  a  high 
temperature  and  too  rnurh  oxygen  above  the  zone  of  fusion, 
when  some  of  the  iron  is  oxidised  to  ferric  oxide,  which 
shows  acid  properties  and  combines  with  ferrous  oxide 
at  a  temperature  at  which  silicic  acid  has  not  yet  become 
active  ;  once  formed,  magnetite  resists  the  action  of  silica. 
If  this  explanation  is  correct  there  is  a  close  analogy 
between  this  action  of  ferric  oxide  and  the  behaviour  of 
alumina  in  basic  slags,  a  compound  of  the  spinel  group 
being  formed  in  both  cases.  The  specific  gravity  of 
magnetite  i-  about  5,  that  of  a  matte  containing  136 
per  cent,  eopper,  4'8 ;  the  former  will  thus  sink  into  a 
low  grade  matte. 

ticaHj  all  the  arsenic  and  antimony  of  the  ore  are 

volatilised,  at  the  matte  it  almost  free  from  them.     This 

is  generally  the  oaM  in  true  and  partial  pyritic  smelting. 

Flue  du.it.    The  figures  under  this  head  give  the  principal 

of  the  coar-er  <lu-t  deposited  in  the  dost- 

chamber  below  the  down-take  flue.     The  dost  is  of  a  dark 

brown  colour  and  itrongly  magnetic  (partially  toasted 
sulphides).    It  Ls  mooh  richer  in  copper  than  the  ore,  from 

which  it  it  derived  whereas  the  gold  and  silver  content   i 
IIOSllj   the  tame.      A  fair  amount   of  lime  it  al-o  carried 

over  through  decrepitation. 

Furry.     Thi-   material   was  taken   below  the  chimney  ; 

it  i-  a  yellowish-grey  corrosive  powder  and  eonsi  I  of  the 
very  fine  dost  mixed  with  the  condensation  products  of 
arsenic,  tnlphnT,  zinc,  and  antimony.     The  point   where 


arsenic  begins  to  condense  in  quantity  is  situated  at  a 
distance  of  about  110  feet  from  the  furnace,  and  condensa- 
tion takes  place  in  increasing  degree  over  four-fifths  of 
the  length  of  the  flue.  Halfway  between  furnace  and 
chimney  the  fume  assayed  10-42  As,  1589  S03,  8'53  uncom- 
bined  sulphur,  3 '5  Zn  and  2*0  Sb. 

We  may  now  summarise  the  smelting  operation  as 
follows  :  The  gold  and  silver-bearing  copper  ore  does  not 
undergo  any  preliminary  concentration,  hand-picking 
or  roasting.  It  is  smelted  with  dolomitic  limestone  and 
coke,  the  latter  forming  8  per  cent,  of  the  charge.  The 
slag  is  very  acid,  low  in  iron  and  high  in  magnesia  and 
alumina,  but  runs  freely  and  the  losses  in  values  are  small. 
Some  iron  escapes  slagging  and  is  found  as  magnetic 
oxide  in  the  matte.  The  latter  is  low  grade  but  rich  in 
gold.  Much  sulphur  and  zinc  and  most  of  the  arsenic  and 
antimony  are  driven  off.  A  concentration  of  about  3'5  :  1 
is  attained. 

Notes  on  slag  assays.  The  samples  were  always  chilled 
by  pouring  into  water,  when  they  were  decomposed  by 
hydrochloric  acid  provided  SiO.,  was  below  49  per  cent. 
The  slag  frequently  ran  48,  49  and  once  or  twice  over  50 
per  cent.  On  one  occasion  a  shortage  in  limestone  occurred 
and  the  slag  assayed  532  SiO,,  201  FeO  and  129  CaO. 
It  ran  very  thick,  but  the  copper  did  not  exceed  0'2  per 
cent. 

I  noticed  when  very  acid  slags  are  decomposed  with 
hydrochloric  acid  the  silica  separates  as  a  sandy  powder ; 
no  gelatinisation  was  noticed.  If  the  silica  fell  below 
47i  per  cent,  the  characteristic  jelly  was  produced. 

The  daily  slag  assay  was  carried  out  as  follows  : 

1.  Copper  :   2  grms.  colorimetric  assay. 

2.  Ferrous  oxide  :  0'75  grm.  is  decomposed  in  a  grad- 
uated 150  c.c.  flask  with  hyrochloric  acid  and  reduced 
with  zinc.     The  volume  was  made  up  and  100  c.c.  titrated. 

3.  Silica  and  lime  :  0-5  grm.  was  decomposed  in  a 
porcelain  dish  and  the  contents  of  the  latter  evaporated 
to  dryness.  The  silica  was  filtered  off,  ignited  and  weighed, 
and  the  lime  precipitated  as  oxalate  in  the  filtrate  without 
eliminating  iron  and  alumina.  (Low,  Technical  Methods 
of  ore  analysis,  1911,  p.  72.)  The  four  determinations 
can  be  made  in  H  hours. 

Discussion. 

The  Chairman  said  it  was  the  first  time  he  had  heard 
of  getting  a  magnetic  oxide  in  the  "  matte,"  and  he  did 
not  know  whether  he  quite  agreed  with  Dr.  Schoeller's 
explanation. 

Dr.  W.  H.  Nichols  said  he  had  never  been  aware  of  the 
fact  that  any  magnetic  oxide  was  present  in  the  "  matte," 
but  that  was  no  reason  why  it  may  not  have  been  there  in 
very  large  proportions. 

Dr.  Schoeller,  in  reply,  said  the  fact  that  magnetic 
oxide  of  iron  was  present  in  mattes  was  very  well-known 
and  had  been  proved  in  many  copper  smelters  in  the  United 
States,  Canada,  and  Mexico.  It  had  been  doubted  in  many 
cases  whether  the  magnetic  oxide  was  formed,  but  it  had 
been  shown  so  often  that  there  could  not  be  any  doubt 
of  it. 

The  Chairman  said  he  had  never  heard  of  it  in  the 
Swansea  district. 

Dr.  Schoeller  replied  that  probably  it  had  not  been 
observed  in  the  Welsh  process.  The  "  Mineral  Industry  " 
(1900,  p.  243)  gave  six  analyses  of  American  mattes  con- 
taining magnetic  oxide  of  iron,  one  of  them  (from  the 
Parrot  smelter,  Mont.)  showing  as  much  as  12-00  per  cent. 


Communication. 


A   RAPID   METHOD    FOR  THE   DETERMINATION 
OF  PHOSPHORUS  IX  STEEL. 

BY    HARIPADA    BHATTACHARYYA,    ,M.\. 

(Ishapore   'inn  and  Shell  Factory,   Bengal.) 

The  yellow  ammonium   phosphomolybdate  precipitate, 

obtained  from  the  steel  in  the  usual  manner,  is  washed 


Vol.  XXXII.,  No.  14.] 


OBITUARY.      Cl.  I.— GENERAL  PLANT  ;    MACHINERY. 


739 


with  1  per  cent,  nitric  acid  until  free  from  iron,  and  the 
nitric  acid  is  washed  out  by  means  of  1  per  cent,  potassium 
nitrate  solution  until  the  washings  are  free  from  acid. 
The  filter  and  precipitate  are  then  transferred  bodily  to  a 
200  c.c.  flask,  20  c.c.  of  N/10  sodium  hydroxide  solution 
and  2  drops  of  phenolphthalein  are  added,  and  the  excess 
of  alkali  is  titrated  with  N/10  hydrochloric  or  nitric  acid 
until  the  last  drop  completely  removes  the  pink  colour. 

The  following  reaction  takes  place  : — 

(NH4)3P04.12Mo03+24NaOH= 
(NH4)3P04+12Na,Mo01+12H20. 

Hence,  1  grm.  of  phosphorus  is  equivalent  to  31  grms.  of 
sodium  hydroxide,  or  each  c.c.  of  jV/10  sodium  hydroxide 
is  equivalent  to  0-000129  grm.  of  phosphorus.  Thus,  when 
working  with  1  grm.  of  steel,  the  percentage  of  phosphorus 
is  obtained  by  multiplying  by  0-0129  the  difference  between 
20  and  the  number  of  c.c.  of  acid  used  in  titrating  the 
excess  of  alkali. 

The  method  has  been  found  to  give  very  accurate  results, 
in  excellent  agreement  with  those  obtained  by  the 
gravimetric  method. 


Obituary. 

JOSEPH    CARTER    BELL. 

Joseph  Carter  Bell  was  born  in  1839.  He  studied 
chemistry  under  Hofmann  at  the  Royal  College  of 
Chemistry  in  Oxford  Street  and  took  the  Associateship 
of  the  Royal  School  of  Mines  in  1865.  After  some 
years  of  practical  work  in  chemical  manufacture,  he 
established  a  consulting  practice  and  became  Public 
Analyst  for  Cheshire,  Salford,  and  other  places.  An 
original  member  of  the  Society,  he  took  great  interest 
in  the  formation  of  the  Manchester  Section,  and 
served  as  its  Hon.  Local  Secretary  from  its  founda- 
tion in  1883  to  1903,  when  he  was  elected  Chairman. 
On  vacating  the  chair  in  1905,  he  was  elected  a 
Vice-President  of  the  Society,  retiring  in  1908.  He 
also  served  on  the  Publication  Committee  from  1900 
to  1910.  He  contributed  several  papers  on  analytical 
and  sanitary  subjects  to  the  Manchester  Section  and 
was  a  man  of  great  practical  experience.  He  died  on 
Julv  3rd,  at  the  age  of  74. 
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Explosions  in  air  compressors.     Times  Eng.  Suppl.,  July  2, 

1913. 

Explosions  in  air  compressors  may  be  due  to  the  presence 
of  gaseous  hydrocarbons  evolved  from  a  lubricating  oil  of 
relatively  low  flash-point  and  retained  for  example  in  a 
valve-pocket  until  an  explosive  mixture  is  produced.  It 
is  probable,  however,  that  they  are  usually  due  to  carbon 
monoxide  produced  by  oxidation  of  a  carbonaceous 
deposit.  The  latter  may  be  derived  from  an  unsuitable 
lubricating  oil  or  from  dust,  or  from  both.  Lubricating 
oils  for  air-compressors  should  be  of  medium  flash-point 
and  viscosity,  free  from  suspended  impurities,  and  should 
not  be  derived  from  petroleum  of  an  asphaltic  character. 
The  ignition  temperature  of  carbon  monoxide  is  relatively 
low  and  may  easily  be  attained  by  the  heat  developed  from 
an  imperfectly  working  valve. — A.  S. 

Patents. 

Evaporating  and  concentrating  in  a  vacuum  ;    Apparatus 

for .     A.    Fernbach,    Paris.     Eng.    Pat.    25,800  of 

1911,  date  of  appl.,  May  17,  1912. 

Cylindrical  or  corrugated  evaporating  tubes  are  disposed 
in  a  vessel  connected  with  a  vacuum  pump  and  are  pro- 
vided at  their  upper  ends  with  an  annular  trough  or  basin 
to  which  the  liquid  to  be  concentrated  is  supplied.  The 
liquid  overflows  from  the  trough  and  trickles  down  the  outer 
surface  of  the  evaporating  tube,  which  is  surrounded  by  a 
jacket  of  wide-mesh  asbestos  fabric.  The  apparatus  may 
be  used  for  the  desulphitation  of  sulphited  fruit  juices. 

— A.  S. 


Heating    and    evaporating    liquid;     Apparatus   for . 

J.  Davie,  Brookfield,  Renfrewshire.     Eng.  Pat.  14,332, 
June  19,  1912. 

The  inlet  and  outlet  ends  of  the  heating  coils  pass  out 
through  the  joint  formed  by  the  two  parts  of  the  evapora- 


ting chamber,  or  between  the  chamber  and  the  cover. 
The  edge  of  the  cover  or  chamber  is  suitably  recessed  to 
allow  the  pipes  to  pass,  and  the  joint  is  formed  by  some 
form  of  stuffing-box. — W.  H.  C. 

Drying  chambers.  C.  Hultgren,  Chicago,  U.S.A.  Eng 
Pat,  12,224,  May  23,  1912.  Under  Int.  Conv.,  Oct.  30, 
1911. 
The  drying  chamber,  A,  has  a  side  flue,  1,  provided  with  a 
heating  coil,  4,  and  communicating  with  the  main  chamber 
at  the  bottom.     The  heat  causes  a  circulation  of  air  as 
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shown  bv  the  arrows  up  the  flue,  1,  and  along  the  flues, 
3,  and  2.  The  two  latter  arc  perforated  BO  that  the  air 
can  re-enter  the  chamber,  A.  Cooling  coils  are  arranged 
as  desired  in  the  positions,  5,  5a,  or  5b. — W.  EL  G 

Kilns  ;    Means  for  supplying  fuel  to  continuous .     F. 

Wattebled,     Hesain-Coapijpy,     Franc.-.       Eng.     Pat, 

12,372,    May    -'4.    1912.     Under    Int.    Conv..    May    87, 

1911. 

In  continuous  kilns  of  tin-  Hoffmann  and  other  types,  a 

fuel-feeding  device  is  arranged  over  each  Bring  hole.     The 
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Fuel-feeding  devices  are  divided  into  as  many  groups  as 
there  arc  transverse  rows  of  tiring  holes,  and  are  connected 
with  a  common  shaft  of  adjustable  speed  in  such  a  way 
that  those  of  eaeh  group  are  operated  at  the  same  speed, 
whilst  the  several  groups  may  be  operated  at  speeds 
varying  within  wide  limits  by  means  of  change  speed  gear 
interposed  between  the  shaft  and  each  group  of  fuel- 
distributors. — A.  S. 

Fitters.     L.  Steinschneider,  Brinm.  and  P.  Porges,  Vienna, 
Austria.     Eng.  Pat.  12,737,  May  30,  1912.     Under  Int. 
iit„  June  7,  1911. 

Is  chamber  fitter-presses  the  filter-plates,  of  the  type  com- 
poaed  of  a  sheet  metal  plate  with  a  strainer-plate  on  each 
side,  are  provided  with  strengthening  frames,  so  as  to  form 
an  annular  channel  around  the  plate.  By  making  the 
•  metal  plate  project  beyond  the  strengthening  frame, 
the  annular  channel  may  be  divided  into  two.  The  filtered 
liquid  from  each  plate  collects  in  the  annular  channel 
and  hence  leakage  between  two  plates  can  be  at  once 
detected. — A.  S. 

Filtering  apparatus.     A.   G.   Leigh,   Chorley.     Eng.   Pat. 
20,899,  Sept.  13,  1912. 

A  rectasgt;lar  tank  with  an  inverted  pyramidal 
bottom  at  the  apex  of  which  is  a  valve  normally  retained 
in  a  closed  position  by  a  weighted  lever,  is  provided,  in  its 
upper  part,  with  a  filter  consisting  of  filter-cloth  or  other 
suitable  fabric  folded  upon  a  framework.  The  liquid  to 
be  filtered  enters  the  centre  of  the  vessel,  the  solid  materials 
collect  in  the  pyramidal  portion  and  the  clear  liquid, 
piling  through  the  filter -cloth,  overflows.  As  soon  as 
the  weight  of  deposited  solids  is  sufficient  to  overcome  the 
pressure  of  the  weighted  lever,  the  valve  opens  downwards 
and  the  solids  are  discharged.  The  inflow  of  liquid  is  cut 
off  by  a  valve  connected  with  the  lever,  and  the  return  flow 
of  liquid  through  the  filter  helps  to  discharge  the  solids. 

— W.  H.  C. 

Botany  filter.  R.  P.  Akins,  Assignor  to  Colorado  Iron 
Works  Co.,  Denver,  Colo.  U.S.  Pat.  1,059,327,  April  15, 
1913. 

A  drum  having  a  perforated  or  slotted  face  covered  by 
suitable  filtering  material,  is  rotated  half  submerged  in  a 
tank  containing  the  material  to  be  filtered.  By  means  of 
a  hollow  axis  the  surface  of  the  drum  can  be  subjected 
either  to  a  vacuum  or  to  pressure.  As  the  surface  of  the 
drum  rises  from  the  tank,  the  deposit  is  washed  with 
weak  liquor,  which  passes  through  and  is  collected  separ- 
ately and  when  after  reaching  the  highest  point  the 
surface  commences  to  descend  again,  the  deposit  receives 
a  fresh  washing  with  water,  which  is  also  collected 
irately.  Just  before  the  surface  re-enters  the  liquid 
in  the  tank,  the  vadium  is  cut  off  and  pressure  is  applied 
from  behind  and  the  washed  and  drained  deposit  is  forced 
off  the  surface  of  the  cloth. — \V.  H.  C. 


Chemical  not  I 

Matthews  and   E. 
Rushgir,   Ireland 

Thk  container,  I, 
by  the  fractionating  column,  2, 
with  the  reaction  vessel  or  cham- 
ber,  3,  which  i-  ■urmounted  by  a 
reflux  condenser,  7,  8,  and  is  pro- 

1  with  openings,  4,  and  6,   for 
the    insertion    of    a     thermon 
and  the  introduction  of  a  gaseous 

■  nt.  The  material  required 
for  the  reaction  is  placed  in  the 
vessel,  1,  and  j-  distilled,  the 
vapour*  nasHo;.'  up  the  fraction- 
ating column,  2,  into  tie-  reaction 
chamUr,  3,  Rfhcn  they  read 
with  the  'j-< -  introduced  through 
'i  Tii'  prodneti  of  the  reaction 
ar<-  condensed  in  the  reflux  con- 
denser,  7,  X,  and  flow  back  to 
,.**,.!,  I.— W.  ft  C. 


Apparatus  for  effecting .     F.  E. 

H.  Strange,  London,  and  C.  A.  Pirn, 
Eng.  Pat.  13,051,  June  3,  1912. 

i-    connect*  '1 


Heat-insulating  materials  and  methods  for  manufacturing 
the  same.  S.  Sokal,  London.  From  Armstrong  Cork 
Co.,  Pittsburgh,  Pa.,  U.S.A.  Eng.  Pat.  13,248,  June  5, 
1912. 

Diatomite  (kieselguhr),  together  with  not  more  than 
30  per  cent,  of  alkaline  earth  (lime)  and  with  or  without 
asbestos  fibre,  is  mixed  with  water  to  form  a  thin  paste, 
which  is  poured  into  moulds,  caused  to  set  by  the  applica- 
tion of  live  steam  at  about  125  lb.  (8£  atmospheres) 
pressure,  and  then  dried.  Separate  claim  is  made  for  the 
product,  in  which  a  portion  of  the  alkaline-earth  is  com- 
bined as  silicate,  and  which,  in  addition  to  the  cellular 
structure  of  the  kieselguhr,  has  a  large  number  of  air  cells 
formed  by  evaporation  of  water  from  the  mixture. — A.  S. 

Distillation  of  liquids  ;    Apparatus  for  the .     W.    R. 

Bousfield,  Hendon.     Eng.  Pat.  14,223,  June  18,  1912. 

The  water  or  other  liquid  to  be  evaporated,  is  contained 
in  the  pan,  A,  and  is  heated  by  any  convenient  means. 
The  open  ended  cylinder,  M,  stands  loosely  in  the  pan,    A, 

and  supports  the 
double -walled  con- 
denser, C,  D,  E. 
The  vapour  rising 
from  A,  passes  first 
through  the  tan- 
gential slots,  U,  in 
the  spray  arrester, 
N,U,  and  thence 
upwards  into  the 
condenser,  and  is 
partly  condensed  in 
the  annular  space 
between  the  double 
walls,  the  condensed 
liquid  flowing  away 
by  the  pipe,  G. 
The  uncondensed  va- 
pour passes  through 
the  openings,  F,  into 
the  annular  cham- 
ber, H,  and  thence 
to  a  secondary  con- 
denser, K,L.  Cool- 
ing water  enters  the 
jacket,  P,  through  the  funnel,  R,  and  overflows  at  S.  If 
water  is  being  distilled  the  overflow  from  S,  enters  the 
pipe,  T,  and  is  delivered  into  the  pan,  A,  to  be  evapor- 
ated, any    excess    passing    away     by    the    overflow,    B. 

— W.  H.  C. 


Dissolving  in  lie/uids  solid  substances  particularly  powder, 

pigments,  dyes  and  the  like  ;   Method  and  device  for . 

E.     Zappert,     London.     From     W.     Loebel,     Leipzig, 
Cermany,     Eng.  Pat.  20,585,  Sept,  10,  1912. 

The  solid  and  the  liquid  are  placed  together  in  a  vessel 
having  a  hemispherical  bottom  and  curved  sides  and  by 
means  of  steam  or  compressed  air  a  portion  of  the  mixture 
is  withdrawn  from  a  point  near  the  surface  and  injected 
into  the  mass  of  the  liquid  near  the  bottom,  thus  setting 
up  a  vigorous  agitation. — W.  H.  C. 

Dissolving -tank.     W.  E.  Lummus,  Lynn,  Mass.     U.S.  Pat, 
1,063,707,  June  3,    1913. 

A  slopisq  tray  is  supported  near  the  level  of  the  solvent 
in  a  tank  and  is  provided  with  openings  through  which 
the  solvent  can  pass  upwards,  and  a  pipe  or  funnel  at  the 
lowest  point  of  the  tray,  through  which  the  solution  can 
pass  to  the  bottom  of  the  tank. — W.  H.  C. 

Hairing  Uouids,  compressing  air  and  the  like  purposes; 

Apparatus  for  automatically .     A.  G.  Leigh,  Chorley. 

Eng.  Pat.  27,354.  Nov.  28,   1912. 

Tmf.  apparatus  consists  of  a  series  of  high-level  or  prei  UTS 
cylinders  communicating  with  a  series  of  low-level  or  air 
cylinders  by  suitable  air  and  liquid  pijM-s  and  valves. 
Water  or  othef  suitable  liquid  under  an  adequate  head 
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conveyed  into  the  first  of  the  upper  series  of  cylinders, 
and  flows  through  the  series,  successively  compressing  the 
air  in  the  lower  series  until  the  sum  of  the  pressures  in  the 
lower  cylinders  is  sufficient  to  overcome  the  head  to  which 
it  is  desired  to  force  liquid  either  from  the  first  upper 
cylinder,  or  from  an  auxiliary  cylinder  filled  from  another 
source  of  supply. — W.  H.  C. 

Cooling  and  heating  or  otherwise  treating  fluids  ;  Apparatus 

for .     A.    J.    Roach-Cuming,    London.     Eng.    Pat. 

28,012,  May  7,  1912. 

In  tubular  apparatus  for  cooling  liquids  or  gases,  in  which 
evaporation  from  the  exterior  causes  the  cooling  of  the 
interior  of  the  apparatus,  the  tubes  are  formed  of  porous 
earthenware,  or  are  covered  with  suitable  fibrous  material. 

— W.  H.  C. 

Pickling  and  other  tanks  for  holding  corrosive  liquids  not 
acting  strongly  on  wood.  W.  Sherratt,  Toronto,  Canada. 
Eng.  Pat,  5814,  March  8,  1913. 

The  tanks  are  formed  of  tongued  and  grooved  planks 
with  a  packing  of  suitable  resilient  material  and  held 
together  by  wooden  tie-rods,  wooden  corner  pieces  being 
fitted  into  the  angles  between  the  sides,  and  between  the 
sides  and  the  bottom. — W.  H.  C. 


Centrifugal  separator.  J.  J.  Berrigan,  East  Orange,  N.J., 
Assignor  to  F.  J.  Arend,  New  York,  and  J.  Bernstrom, 
Stockholm.     U.S.  Pat.  1,062,215,  May  20,  1913. 

A  rotatable  drum  is  divided  into  a  number  of  compart- 
ments by  transverse  partitions  having  central  openings 
therein,  the  material  being  conveyed  from  the  periphery 
of  one  compartment  to  the  opening  leading  to  the  next 
by  spiral  blades  mounted  upon  flat  rotatable  discs  arranged 
parallel   with   and    adjacent   to   the    dividing   partitions. 

— H.  H. 

Separating  solids  and  liquids,  and  washing  or  otherwise 

treating    the    separated    solids  ;     Apparatus    for . 

J.  J.  Berrigan,  Orange,  N.J.,  Assignor  to  F.  J.  Arend, 
New  York,  and  J.  Bernstrom.  Stockholm.  U.S.  Pat. 
1,062,216,  May  20,  1913. 

A  centrifugal  separator  comprises  a  rotating  drum 
divided  longitudinally  into  a  number  of  chambers  and 
having  a  series  of  conveyors  mounted  upon  a  central 
shaft  for  conveying  the  material  from  one  chamber  to 
another  successively.  The  material  is  supplied  to  the 
end  chamber  only,  while  washing  water  may  be  supplied 
from  the  central  shaft  to  one  or  all  of  the  chambers. 
The  liquid  is  drawn  off  from  certain  of  the  chambers 
only.— H.  H. 


Explosive  volatile  liquids;    Commercial  package  for . 

H.  B.  French,  Assignor  to  Smith,  Kline  and  French 
Co.,  Philadelphia,  Pa.  U.S.  Pat.  1,062,565,  May  20, 
1913. 

A  container  for  explosive  volatile  liquids  consists  of  a 
tubular  glass  receptacle  having  a  projecting  neck  sealed 
by  fusing  the  glass,  and  a  covering  formed  of  loosely 
woven  textile  fabric  surrounding  the  body  portion  of  the 
receptacle  and  large  enough  to  provide  a  free  interspace 
between  the  walls  of  the  receptacle  and  the  covering. 

— H.  H. 


Porous  material;    Process  for  the  preparation  of and 

filling  for  vessels  for  storing  explosive  gases.     Champv 
Freres.     Fr.  Pat,  453,353,  Jan.  6,  1913. 

The  porous  material,  for  use  in  storing  explosive  gases, 
particularly  acetylene,  is  manufactured  from  certain 
kinds  of  wood  (preferably  birch)  or  other  organic  matter 
which,  after  having  been  reduced  to  a  convenient  size, 
is  carbonised  by  means  of  superheated  steam.  The 
material  is  claimed  to  possess  the  advantage  of  being  free 
from  moisture  and  ready  for  use  with  no  further  prepara- 
tion or  addition. — W.  G.  W. 


Recovering  volatile  solvents  [from  fabrics] ;    Apparatus  for 

.     C.    F.    Hopewell,    Newton,    Mass.     U.S.    Pat. 

1,063,686,  June  3,  1913. 

The  apparatus  consists  of  a  closed  vapourising  chamber 
into  and  out  of  which  a  strip  of  fabric  is  passed  through 
openings  sealed  by  a  suitable  liquid  to  prevent  access  of 
air  to  the  box.  When  starting,  the  air  contained  in  the 
chamber  is  driven  out  by  steam  through  a  valve.  The 
chamber  is  heated  by  a  coil,  or  other  suitable  means, 
and  the  vapourised  solvent  is  driven  off  and  is  passed 
through  a  condenser,  where  it  is  recovered. — W.  H.  C. 

Constant  and  known  high  temperatures ;    Means  for  pro- 
viding  .     W.     R.     Whitney,     Schenectady,    N.Y., 

Assignor   to    General    Electric    Co.,    New  York.     US' 
Pat.  1,064,037,  June  10,  1913. 

The  apparatus  consists  of  a  jacketed  chamber,  provided 
with  suitable  means  for  heating,  the  jacket  being  filled 
with  some  suitable  material  of  known  boiling  point. 
The  jacket  is  connected  with  a  pump  and  a  condenser 
so  that  the  pressure  under  which  the  material  in  the 
jacket  is  vapourised,  and  consequently  the  temperature, 
can  be  controlled  at  will.  The  vapours  are  passed  through 
the  condenser  and  the  condensed  liquid  is  returned  to  the 
heating  jacket. — W.  H.  C. 


Gas-washing   fan.     H.    E.    Theisen.     Fr.    Pat.    451,055, 
Nov.  27,  1912. 

The  gas  is  introduced  with  a  spray  of  water  into  a 
centrifugal  fan,  the  periphery  of  which  is  surrounded 
by  a  volute  chamber  containing  auxiliary  washing  surfaces 
consisting  of  inclined  or  curved  plates  or  baffles  against 
which  the  gas  and  liquid  particles  are  projected  by  centri- 
fugal force. — H.  H. 


Dehydrating   or   desiccating    air;     Process  for .     W. 

Loebel.     Fr.  Pat,  452,272,  Dec.  21,  1912.     Under  Int. 
Conv.,  Dec.  22,  1911. 

Air  for  use  in  refrigerating  plant  is  dehydrated  by  passing 
it  through  a  conduit  across  which  a  number  of  fine  streams 
of  concentrated  brine  or  other  saline  solution  are  projected. 
The  air  may  be  simultaneously  cooled  by  employing 
brine  at  a  low  temperature. — H.  H. 


Catalytic    masses  ;    Process  for  the   manufacture  of . 

Nitrogen  Ges.  m.  b.  H.     Fr.  Pat.  453,099,  Jan.  13,  1913. 

The  addition  of  substances,  refractor}'  at  the  required 
temperature  and  chemically  inactive  towards  the  mixture, 
is  claimed  to  increase  the  efficiency  and  the  period  of 
activity  of  contact  masses  and  to  avoid  the  possibility  of  a 
reaction  between  the  catalyst  and  the  constituents  of  the 
support  of  the  contact  material.  For  example,  in  the  use 
of  a  mixture  of  copper  and  copper  oxide  as  the  catalyst, 
and  clay  or  other  material  containing  silicates  as  the 
support,  the  addition  of  aluminium  oxide  causes  the  mass 
to  retain  its  activity  for  a  longer  period.  It  is  claimed  to 
have  perfect  porosity,  the  reaction  between  the  copper 
oxide  and  the  silicates  is  prevented  and  the  catalyst  is  so 
finely  distributed  throughout  the  mixture  that  the 
agglomeration  or  fusion  of  copper  cannot  take  place. 


— w.  c;.  w. 


Gases;     Apparatus    adapted    to    chemically    convert 


by  means  of  repeated  contact  at  adjustable  t<»i]i(r<r 
Farbenfabr.  vorm.  F.  Bayer  and  Co.     Fr.  Pat.  4.">X470, 
Jan.  22,  1913.     Under  Int.  Conv.,  Feb.  13,  1912. 

The  apparatus  for  the  catalytic  treatment  of  caseous 
mixtures,  has  two  or  more  contact  and  "  beat-exohai 
chambers,  alternately  superimposed  and  directly  inter- 
communicating, the  pipe  leading  the  gates  t"  the  tir-t 
chamber  being  provided  with  branches  (which  can  be 
closed)  leading  to  several  heat  transmitters,  for  the 
purpose  of  regulating  the  gas  temperatures  of  the  various 
chambers  by  exchange  of  heat  of  the  gases  which  flow 
in  and  out. — W.  <;.  \\ . 
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Drying  matariala  by  employing  vapours  other  than   water 

vapours  ;       Process     for .       E.      R.      Besemfelder. 

Charlottenburg,  Germany.     E112.   Pat.   7975,  April  2, 
1912. 

Su  U.S.  Pat.  l,059.S20of  1913  :  this  J..  1913,  5S5.— T.F.B. 

Drying    kilns.     G.    J.     H.     Petitpierre.     Maldon,    Essex. 
Eng.  Pat.  11,569,  May  15,  1912. 

See  Fr.  Pat.  449.493  of  1912  :   this  J.,  1913,  475.— T.  F.  B. 


Desiccation  ;    Process  of  ■ 


-.     W.   H.   Allen.  Cleveland. 
( ".S.A.     Eng.  Pat.  22,200,  Sept.  30,  1912. 

See  U.S.  Pat.l.040,4S6of  1912;  this  J.,  1912, 1069.—  T.F.B. 

Unsaturated  steam  or  ca pours  at  a  high  temperature  ;  Means 

for  obtaining .     G.     J.     H.     Petitpierre,     Maldon, 

Essex.     Eng.  Pat.  8272  of  1913,  date  of  Appl.,  May  15, 
1912. 

See  Fr.  Pat.  449,493  of  1912  ;  this  J.,  1913,  475.— T.  F.  B. 

Filtering     apparatus.     T.     Breakell,     Wirksworth.     U.S. 
Pat.   1.064,702.  June  17,  1913. 

See  Eng.  Pat.  28,945  of  1909  ;  this  J..  1911,  71.— T.  F.  B. 


Filtration  ;    Process  of- 


-.  The  Chemical  Process  Co. 
Fr.  Pat.  453.611,  Jan.  25,  1913.  Under  Int.  Con  v., 
Jan.  26,  1912. 

See  U.S.  Pat.  1,043,455  of  1912;  this  J.,  1912, 1169.— T.F.B. 

Separation  by  the  action  of  centrifugal  force  ;    Apparatus 

for .     W.  J.  Gee,  Tube  Hill.     U.S.  Pat,  1,065,519, 

June  24,  1913. 

See  Eng.  Pat.  24,803  of  1911;  this  J.,  1912,  1167.— T.F.B. 


Concentrating  solutions  ;    Apparatus  for 


E.  Monti, 


Natural  mm  ;    OUorination   of 


Turin,   Italy.     U.S.   Pat.    1,065,829,  June  24,   1913. 
See  Fr.  Pat.  447,379  of  1912  ;  this  J.,  1913,  302.— T.  F.  B. 

orating  apparatus.     A.  L.  Webre.     Fr.  Pat.  452,841, 
Jan.  3,  1913. 

eeU.S.  Pats.  1,049,424,  1,049,425,  and  1,049,426  of  1913  ; 
r  .   1913,  221.— T.F.B. 

po rating  apparatus.     J.  A.  Power.     Fr.  Pat.  453,442, 
Jan.  21,  1913.     Under  Int.  Conv.,  Jan.  27,  1912. 

See  U.S.  Pat.  1,028,777  of  1912  j  this  J.,  1912, 627.— T.F.B. 

Krtrnrtion  of  liquids  or  xolids  suspended  in  or  combined 
with  gases  or  smoke.  J.  Armstrong.  Fr.  Pat.  452,874, 
Jan.  4,   1913. 

See  Eng.  Pat.  821  of  1912;   this  J.,  1913,  184.— T.  F.  B. 

Compound  metal  plait  tfor  tanht  and  vote.     Eng.  Pat.  1664. 

X. 


II*.— FUEL;      GAS;      MINERAL     OILS     AND 

WAXES. 


was  in  excess,  at  relatively  low  temperatures  and  in 
presence  of  catalysts.  Experiments  woro  also  made  on 
ohlorination  under  the  influence  of  ultra-violet  rays. 
On  passing  a  mixture  of  natural  gas  with  excess  of  chlorine, 
at  a  velocity  of  2-5  litros  per  hour  through  a  tubo  of  Jena 
glass,  1  m.  long,  filled  with  pumice  and  heated  to  400°  C, 
about  2  grms.  (per  litre  of  gaseous  mixture)  of  chlorination 
products  (sp.  gr.  1-635  at  18°  C.)  were  obtained,  containing 
CC1452,C2C149,C2C16  5,  C4Cl9l,andC6Cl6 1-5  percent.  Using 
a  mixture  containing  an  excess  of  natural  gas,  at  a  velocity 
of  5  litres  per  hour,  in  presence  of  pumice  impregnated  with 
cupric  chloride,  at  300°  C,  0-79  grm.  of  liquid  and  0-35  grin, 
of  gaseous  chlorination  products  were  obtained  by  passing 
the  mixture  twice  through  the  reaction  tube.  On  using 
as  reaction  tube,  the  outer  jacket  of  an  Uviol  lamp  con- 
structed like  a  Liebig's  condenser,  no  explosions  occurred 
even  with  a  mixture  of  equal  volumes  of  natural  gas  and 
chlorine,  at  80° — 100°  C.  With  a  mixture  in  the  propor- 
tions 1-2  :  1,  at  a  velocity  of  4  litres  per  hour,  a  double 
passage  through  tho  tube  gave  a  yield  of  1-53  grms.  of 
liquid  and  0-38  grm.  of  gaseous  products. — A.  S. 

Water-gas  ;   Composition  of .     L.    Vignon.     Comptes 

rend.,  1913,  156,  1995—1998. 

Gautier  (this  J.,  1910,  947)  has  shown  that  very  small 
quantities  of  methane  are  produced  by  the  action  of 
hydrogen  on  carbon  monoxide  at  400° — 1200°  C,  and  the 
author  has  observed  that  water-gas  always  contains  a  small 
proportion  of  methane,  less  when  sugar  charcoal  is  used 
as  a  source  of  carbon  than  when  coke  is  used.  Experiments 
with  mixtures  of  coke  and  varying  proportions  of  lime 
showed  that  the  resulting  water-gas  contained  more 
methane,  the  larger  the  quantity  of  lime  added.  In  further 
experiments  carbon  monoxide,  mixtures  of  carbon  monoxide 
and  carbon  dioxide  respectively  with  hydrogen,  and  a 
mixture  of  carbon  monoxide  and  dioxide,  methane  and 
hydrogen,  all  in  the  moist  condition,  were  led  over  lime 
at  about  1000°  C.  The  results  show  that  the  methane  in 
water-gas  is  due  to  the  reactions  : 

(1)  4CO+2H20=3COo+CH4; 

(2)  2CO  +  2H2=C02  +  CH4; 

(3)  C02+4H,  =  CH4+2H20. 

The  lime  present  in  the  coke  plays  an  important  part. 
At  temperatures  below  800°  C.  the  formation  of  calcium 
carbonate  is  an  important  factor  (see  this  J.,  1911,  121, 
488),  whilst  above  900°  C,  i.e.,  above  the  temperature  of 
dissociation  of  calcium  carbonate,  lime  acts  as  a  catalyst 
in  regard  to  reactions  (1),  (2)  and  (3). — A.  S. 


/.    Chlorination   at 

'I  tempera  1  a r*  ■  >//■>/  ■  i,  pretend   of  catalysts.    St. 
Hoosko  and    K.    Kim-..'.     //.   Chlorination   under  the 
in]1  ■■(  rays  from   a    mercury  [Uviol)   lamp. 

Tollo'/.ko.      Abhandl.     Krakauer     Akad.     Wi--.,     1912, 

A.   52,  896—306,   ¥fl     816.     Chem.   Zentr.,   1913,  2, 
98—100. 

•void  explosioni  experiment*  were  made  with 
mixtures  in  which  either  th>-  asA  at  the  chlorine 


Carbon  bisulphide  in  coal  gas;    Decomposition  of- 


by 


hot  purification.  C.  C.  Carpenter.  J.  Gas  Lighting, 
1913,  123,  30—33.  (See  also  this  J.,  1912,  675  and 
Eng.  Pat.  6672  of  1912 ;   this  J.,  1912,  763.) 

By  passing  the  gas  over  reduced  nickel  at  430°  C.  carbon 
bisulphide  is  converted  into  hydrogen  sulphide : 
CS2+2H2  =  2H2S+C,  and  the  hydrogen  sulphide  can  be 
removed  in  the  usual  manner.  The  catalyser  is  prepared 
by  impregnating  balls  of  refractory  material  1  in.  diam., 
with  nickel  chloride,  and  reducing  in  a  current  of  hydrogen. 
An  installation  capable  of  dealing  with  10  million  cub.  ft. 
of  gas  per  day  has  been  put  down  by  the  South  Metropolitan 
Gas.  Co.  The  installation  comprises  5  units  heated  by  a 
single  gas  producer.  The  catalyser  is  packed  in  tubes  in  a 
chamber  heated  to  430°  C.,  and  the  gas,  previously  heated 
to  410"  ('.,  is  passed  through  these  tubes.  The  gas  pa 
first  through  regenerators,  then  through  tubes  in  which 
it  is  farther  heated,  and  then  through  tho  reaction  tul 
Since;  starting  the  installation,  about  650  million  cub.  ft. 

of  gas  have  been  treated.    The  sulphur  in  the  gas  before 

treatment  has  varied  from  36-6  to   141-1    grms.   per   100 
cut),  in.,  and  t  be  proportion  of  sulphur  removed  has  varied 

from   83*6  to  HIM   (average  80-7)  per  cent.      The  oarbon 

deposited  on  the  catalyser  gradually  reduces  its  activity, 

and  after  30  days  working  it  is  necessary  to  remove  the 

carbon  by  combustion.     Fortius  purpose  the  temperature 

runt  l«    reduced  and  the  combustion  spread  over  4  or  5 
davs.— A.  T.  L. 
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Carbon   bisulphide;    Extraction   of from   gas   by   the 

"  Athion' "  process.  F.  Kuckuk.  J.  Gas  Lighting,  1913, 
123,  34.  (See  also  Eng.  Pat.  3043  of  1912  ;  this  J.,  1912, 
526.) 

The  alkali-cellulose  used  for  absorbing  carbon  bisulphide 
is  obtained  by  treating  sulphite  cellulose  with  soda  lye. 
The  material  is  crushed  by  rolling,  and  is  spread  on  grids 
in  a  vessel  similar  to  an  oxide  purifier.  The  gas  is  first 
treated  for  the  complete  removal  of  tar,  ammonia,  and 
hydrogen  sulphide  and  is  then  washed  with  a  solution  of 
potassium  carbonate  which  absorbs  the  carbon  dioxide. 
The  results  of  trials  made  at  Heidelberg  showed  that  with 
gas  containing  30-75  grains  of  carbon  bisulphide  per 
100  cub.  ft.,  75  per  cent,  of  the  caibon  bisulphide  was 
extracted.  Ten  tons  of  the  "  Athion  "  (alkali-cellulose) 
absorbed  1-25  tons  of  carbon  bisulphide,  corresponding  to 
over  35  million  cub.  ft.  of  gas  containing  45  grains  per  100 
cub.  ft.  The  potassium  carbonate  scrubber  removed 
87  per  cent,  of  the  carbon  dioxide :  the  remainder  was 
■extracted  by  a  lime  purifier. — A.  T.  L. 

Petroleum,  benzine,  petroleum,  paraffin  oil,  and  paraffin  as 
sources  of  carbon  and  energy  for  micro-organisms. 
Sohngen.     See  XVIII. 

Patents. 

Coal ;  Process  for  freeing  slack from  water.     C.  Simon, 

Essen-on-the-Ruhr,  Germanv.  U.S.  Pat.  1,063,296, 
June  3,   1913. 

The  coal  is  moved  over  a  draining  support  by  a  chain  or 
belt  in  an  evenly  distributed  layer  having  the  coarse 
particles  at  the  bottom.  The  upper  stratum  is  continually 
loosened  by  passing  against  fixed  rods  or  spikes,  and  air 
laden  with  dried  coal  is  delivered  to  said  layer  and  air 
passed  through  it. — A.  T.  L. 

Fuel  briquettes  ;  Utilisation  of  vegetable  pastes  obtained  by 
the  dissociation  of  the  constituent  elements  of  vegetable 

materials  for  the  production  of by  mixing  the  requisite 

quantity  of  paste  with  coal  dust  and  compressing  the 
mixture.  H.  de  Monpezat.  Fr.  Pat.  452,051,  Mar.  30, 
1912. 

A  binder  for  making  fuel  briquettes  is  prepared  by  heating 
wood,  straw,  etc.,  in  an  autoclave  at  15  atmospheres 
pressure  with  water  containing  1  per  cent,  of  lime,  the  total 
weight  of  lime  used  being  about  25  per  cent,  of  the  weight 
of  the  wood,  etc. — H.  H. 

Coke-ovens.  Stettiner  Chamotte-Fabrik  Akt.-Ges.,  vorm. 
Didier,  Stettin,  Germany.  Eng.  Pat.  3147,  Feb.  6, 
1913.     Under  Int.  Conv.,  Sept.  25,  1912. 

The  claim  is  for  heating  the  coke-ovens  with  a  mixture  of 
coke-oven  gas  and  blast-furnace  or  other  "  poor  "  gas. 
The  poor  gas  is  suitably  preheated  and  is  allowed  to  mix 
with  the  cool  coke-oven  gas  only  immediately  before  they 
enter  the  combustion  flue.  This  is  done  in  order  to  prevent 
the  premature  decomposition  of  the  coke-oven  gas  by 
heat.— W.  H.  C. 


Gas  ;   Process  of  manufacturing  ■ 


central  vertical  water-cooled  shaft  provided  with  stirring 
arms  near  its  lower  end  passes  through  the  hopper  and 
rests  at  the  lower  end  in  a  journal  fortned  in  the  tuvcrc- 
box.— A.  T.  L. 


-.  H.  Pettibone,  New 
Rochelle,  N.Y.,  Assignor  to  The  Power  and  Mining 
Machinery  Co.     U.S.  Pat.  1,063,382,  June  3,  1913. 

Gas  is  made  from  bituminous  fuel  in  a  producer  worked 
with  a  down-draught.  In  order  to  avoid  combustion  in 
contact  with  the  firebrick  walls,  and  to  prevent  the  forma- 
tion of  clinker  thereon,  the  gas  outlet  and  the  air  inlet  are 
arranged  axially,  and  the  fresh  coal  is  fed  in  above  the 
central  air  inlet  and  along  the  side  walls.  Part  of  the  gas 
is  compressed  and  stored,  and  at  intervals  the  working  is 
interrupted  whilst  a  vent-pipe  at  the  top  of  the  producer 
is  opened  and  the  compressed  gas  blown  upwards  through 
the  producer  so  as  to  free  the  fuel  column  from  dust  and 
ashes.— A.  T.  L. 

Gas   producr.     J.    A.    Herrick,    New    York.     U.S.    Pat. 
1,063,540,  June  3,  1913. 

The  producer  is  of  the  up-draught  type,  with  a  centrally- 
arranged  rotating  feed-hopper  resting  upon  the  cover.     A 


Gas ;     Method   of  producing 


O.    H.    Ensign,    Los 


Angeles,    Cal.     U.S.    Pats.    1,064,625    and    1,064,626, 
June  10,  1913. 

(1)  Oil  and  air  are  introduced  continuously  into  a  com- 
bustion chamber,  the  oil  flowing  towards  the  air,  and 
combustion  takes  place  where  they  meet.  The  proportions 
are  so  adjusted  that  the  lighter  constituents  of  the  oil  are 
distilled  off  and  converted  into  fixed  gases  before  reaching 
the  zone  of  combustion,  and  the  heavier  constituents  are 
consumed.  The  mixed  gases,  vapour  and  combustion  pro- 
ducts pass  in  a  circuitous  course  through  firebrick  channels  ; 
the  vapours  are  decomposed  forming  a  deposit  of  carbon, 
which  is  in  turn  taken  up  by  the  carbon  dioxide  in  the 
gases,  with  formation  of  carbon  monoxide.  (2)  Oil  is 
caused  to  fall  within  a  vertical  combustion  chamber,  so 
that  the  lighter  constituents  are  removed  by  gravity  and 
distillation  simultaneously.  The  heavier  fuel  which 
reaches  the  bottom  of  the  chamber  is  partially  consumed 
by  air  admitted  at  the  base.  The  fuel  is  progressively 
dissociated  by  the  heat  of  combustion  of  the  heavier  con- 
stituents, and  the  resulting  gases  are  kept  at  a  high  tem- 
perature whilst  the  gaseous  products  from  the  lighter 
portions  are  kept  practically  free  from  combustion. 

—A.  T.  L. 

Gas  producer.  J.  H.  Hirt,  Nashua,  N.H.,  Assignor  to  Allis 
Chalmers  Co.,  Milwaukee,  Wis.  U.S.  Pats.  1,064,905 
and  1,064,906,  June  17,  1913. 

Fuel,  air  and  steam  are  admitted  to  an  ignition  chamber, 
and  pass  thence  through  a  heating  and  mixing  chamber 
to  a  central  unobstructed  gasifying  chamber.  The  gas 
leaves  the  latter  at  the  lower  end  and  passes  through 
regenerators  to  the  outlet. — W.  H.  C. 

Heavy    hydrocarbons    into    liuhter    hydrocarbons ;     Process 

and  apparatus  for  the  conversion  of .     F.  Lamplough, 

London.     Eng.    Pats.    19,702,    Aug.  28,    and    28,101, 
Dec.  5,  1912. 

A  mixture  of  heavy  hydrocarbon  oil  with  about  10  per 
cent,  of  water  is  pumped  under  pressure  through  a  series 
of  U-tubes,  containing  metallic  nickel  rods,  and  heatid 
to  dull  redness  in  an  oil-fired  furnace.  The  escaping 
mixture  of  vapours  of  unaltered  heavy  oil,  light  hydro- 
carbons, steam  and  permanent  gases  is  passed  through  a 
condenser,  and  subsequently  separated  in  any  convenient 
way.  The  relative  proportions  of  oil  and  water  and  the 
relation  of  the  temperature  of  the  furnace  to  the  amount 
of  oil  treated,  are  maintained  constant  by  gearing  together 
the  oil  and  water  pumps  and  the  pump  supplying  oil  to  the 
furnace.  It  has  been  found  best  to  pass  the  mixture  of 
oil  and  water  through  the  tubes  at  a  fairly  rapid  rate,  as 
this  favours  the  production  of  light  hydrocarbons,  rather 
than  permanent  gas.  After  the  first  passage  through  the 
apparatus  the  unaltered  heavy  oil  is  again  passed  through 
the  apparatus  but  at  an  increased  temperature,  and  so  on 
till  the  whole  of  the  oil  is  converted. — W.  H.  C. 

Fuel  vapour  ;    Method  of  producing  a .     A.  T.  Porter 

and  H.  E.  Rider,  New  York,  Assignors  to  Oil  Utilities 
Co.  U.S.  Pat.  1,064,086,  June  10,  1913. 
Liquid  fuel  is  sprayed  or  atomised  in  a  chamber  with  a 
restricted  supply  of  air,  and  the  atomised  fuel  is  ignited,  bo 
that  the  combustion  of  a  small  part  vapourises  the  whole. 
The  vapour  is  collected  for  use  in  an  internal -combustion 
engine. — A.  T.  L. 

Anthracite    briquette.     Anthradutf    BmokeleM    Fuel     I 

Ltd.     Fr.  Pat.  163,286,  Jan.  17,  1913. 
See  Eng.  Pat.  12,196  of  1911  ;  this  J.,  1912,481.— T.  F.  B. 

Gas-producer.     Q.   Moore,   Clasgow.     U.S.  Pat.   1  ,ot>.">. 3 1.'». 

June  17,  1913. 
See  Eng.  Pat.  5500  of  1912  ;   this  J.,  1913,  353.— T.  F.  B. 
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pnxittctrs.      0.    Mooro.      Fr. 
1913.     Under   Int.    Oonv., 


Pat.    463,490,    Jan.    23, 
March   5,    1912. 

See  Eng.  Pet.  5500  of  1912  ;  this  J.,  1913.  353.— T.  F.  B. 


huretted  hydrogen  from  gases  :    Process  for  removing 

.     K.     Burkheiser,     Hamburg,     Germany.     Eng. 

Pat  16,172,  July  10,  1912.     Under  Int.  Gonv.,  Sept,  20, 
1911. 

See  Fr.  Pat.  44S.72S  of  1912  ;  this  J.,  1913,  413.— T.  F.  B. 


Illuminating  and  other  gasss ;    Process  for  purifying- 
O.  Cuillet.     Fr.  Pat.  463,385,  April  2,  1912. 


See  Eng.  Pat.  1S,597  of  1912  ;  this  J.,  1913,  78.— T.  F.  B. 

Preparation    of  porous    material    and   filling     or     vessels 
for  storing  explosive  gases.     Fr.  Pat.  453,353.     See  I. 

M-.thod   of   icashing   coal   tar,    mineral   or   other   oils,    and 
apparatus  therefor.     Eng.   Pat.    10,385.     Sec  III. 

Production  of  coke  from   wood-tar.     U.S.    Pat.    1,064,350. 

See  III. 

Manufacture    of    ammonium     ^alts.     Eng.     Pat.     14,079. 

See  VII. 

ng    machine   for    cylinder    oils.     Gcr.    Pat.    259,599. 
See  XXIII. 


II b.— DESTRUCTIVE   DISTILLATION; 
HEATING;  LIGHTING. 

Formation   of  acetic  acid  from  wood  gum  on  boiling   with 
water     and     on     destructive     distillation.      Bergstrom. 
V. 

Patents. 

Distilling     wood    or    analogous    products;       Process    and 

apparatus    for .     F.     Sykes.     Fr.     Pat,     453,328, 

Jan.  20,  1913.     Under  Int.  Con  v.,  May  23  and  Sept.  7, 
1912. 

See  Eng.  Pat.  12.257  of  1912;  this  J.,  1913,  691.  An 
apparatus  for  drying  wood,  etc.,  before  carbonisation 
i>  also  described.  It  consists  of  a  long  jacketed  cylinder, 
with  a  steam  inlet  at  one  end,  at  which  the  material  is 
introduced,  and  an  inlet  for  hot  gas  at  the  other  end. 
A  rotating  shaft,  carrying  deflecting  arms,  runs  the  length 
of  the  cylinder.— T.  F.  B. 

Electric     mcaudescenee    lamps;    Eliminating,     by    means 

of  phosphoi  In-i   traces  of  gas   in .     N.    V. 

Philip-     Metaal-Gloeilampeniabriek.     Fr.  Pat.  453,375, 
Jan.  is,  [91&      Under  Int.  Conv.,  Dec.  6,  1912. 

The  filament  itself  is  made  to  carry  the  phosphorus,  by 
plunging  a  reel  of  the  material  into  a  liquid  bith  containing 
phosphorus,  or  by  passing  it  through  th>-  bath  during  the 
wmdmg-on  or  winding-off  process.  The  filament  is 
afterward-  heated  to  neandeeeenoe  uhil-t  in  contact 
with  the  phosphorus. — B.  X. 

for  electric  incandescence  lamps;  Manufacture 

of  d'iriiii    illuminating  bodies  principally  of .     E. 

Becker.     Pr.  Pat.  453,568,  Jan.  24,  1913.  Under  Int. 
i.v.,  Jan.  26,  1912. 

of   tungsten    with   alkaline-earth    or   rare   earth 

tali  are  obtained  by  mixing  tungsten,  or  its  oxkk 

la,  with  suitable  quantitiei  of  the  oxide*  or  salt-   oi 

by  metals.     If  the  compound!  of  t  angsten  are  employed, 

they  ar»-  redaeed  to  metal  by  meant  of  hydrogen,  or  othi  r 

reducing  agent.     The  mixture  is  drawn  into  aire,  and  then 

ted  to  a   white   heat   by  a  contmuoui   current.     Bj 

liberation  of  oxygen,  the  earthy  -  re  liberated,  and 

alloy  with  the  tungsten  J    they  -hould  Ix-  preeenl  in  amount 
a  4  per  cent       B 


Drawing  of  wires,  and  more  particularly  of  tungsten  and 
other  metal  filaments.     Eng.  Pat.  12,469.     See  X. 


III.— TAR  AND  TAR  PRODUCTS. 

Patents. 

Washing  coal  tar,  mineral  or  other  oils ;    Method  of  and 
apparatus   for .     H.    P.    Hird,    Norwood    Green. 

E.  V.   Chambers  and  T.  C.   Hammond,   Huddersfield. 
Eng.  Pat.  16,385,  July  13,  1912. 

Apparatus  for  continuously  washing  a  constituent  or 
constituents  from  coal  tar,  mineral  oil,  etc.,  consists  of 
a  series  of  cylindrical  or  other  vessels,  each  containing  a- 
chamber  reaching  to  the  bottom,  in  which  is  a  pipe,  with 
funnel-shaped  top,  and  extending  to  the  lower  part  of  the 
chamber ;  the  lower  ends  of  the  pipes  communicate  by 
perforations  or  otherwise  with  the  chambers.  Pipes  are 
also  provided  to  convey  steam,  air,  etc.,  to  the  chambers 
for  agitation,  or  mechanical  agitators  may  be  installed. 
Between  each  pair  of  vessels  is  a  pair  of  troughs,  one  of 
which  is  connected  with  the  upper  part  of  one  of  the 
adjoining  vessels,  while  the  other  is  connected  with  the 
lower  part  of  the  other  vessel :  in  these  troughs  revolve 
dippers  which  convey  the  liquid  from  the  trough  into  the 
next  succeeding  vessel.  The  tar  or  oil  to  be  washed  is 
supplied  to  the  funnel-topped  tube  in  the  vessel  at  one 
end  of  the  system,  whilst  the  alkali,  acid,  or  other  washing, 
liquid  is  introduced  at  the  opposite  end,  and  thus  passes 
through  in  the  reverse  direction.  The  washing  liquids 
and  washed-out  constituents  sink  to  the  bottom  of  the 
vessels,  and  are  finally  run  off  from  the  vessel  at  which 
the  tar  or  oil  enters,  whilst  the  washed  tar  or  oil  overflows 
at  the  top  of  the  last  vessel  of  the  system. — T.  F.  B. 

Coke  from  wood-tar  ;    Process  for  the  production  of . 

F.  W.  Lefelmann,  Aue,  Germany.     U.S.  Pat.  1,064,350, 
June  10,  1913. 

The  tar  is  heated  in  a  -.till  until  the  volatile  matters  and 
heavy  oils  have  passed  over,  the  heat  is  then  increased 
until  the  residue  "  rises  by  itself  "  from  the  retort  into  a 
previously  heated  coking  chamber,  where  the  operation 
of  coking  is  completed. — W.  H.  C. 


Carbazole    and 
monosulphonic 


s    N-alkyl    derivatives ;     Preparation    of 
acids    of .     L.     Cassella    und    Co. 


(or.  Pat,  260,898,  April  16,  1912. 

Carbazole  and  its  N-alkyl  derivatives  are  converted 
into  monosulphonic  acids  by  treatment  with  chloro- 
sulphonic  acid  in  presence  of  a  suitable  solvent  or  diluent, 
at  a  low  temperature.  The  yields  are  stated  to  be  almost 
theoretical.  Sulphonation  with  sulphuric  acid  by  the 
usual  method,  at  a  low  temperature,  gives  rise  to  mixtures 
of  di-  and  trisulphonic  acids. — T.  F.  B. 


IV.— COLOURING    MATTERS    AND   DYES. 

Azomethines  and  azo  dyestuffs.  C  G.  Vernet.  Arch.  Sc. 
phvs.  et  nat,  Geneve,  1913,  [4J,  35,  148—172.  Chem. 
Zentr.,  1913,  1,  2130—2132. 

The  author  describes  the  preparation  and  properties  of 
tin  azomthines  from  the  diamines:  diaminodiphenyl- 
amine,  3.3'-diamino<arbazole,  trans-o-  and  p-diamino- 
itilbene  benzidinesulphone,  mononitro-  and  m-dinitro 
benzidine,  and  the  aldehydes  :  benzaldehyde,  p-nitro-  and 
//dim  ithylainino-benzaldehyde,  and  o-vanillin.  By  treal 
ing  cotton  prepared  with  alkaline  /3-naphthol with diazo- 
'ions  from  various  diamines,  the  following  colours 
wets  obtained:  benzidine,  brown;  thiobonzidine,  red- 
brown;  benzidinesulphone,  reddish-brown;  2.2'-  and 
3.3'>dianiinooarbazole  and  p-diaminostilbene,  dark  brown, 
almost  black  ;  2-mononitrobenzidine  and  fmns-o-diamino- 
tilbene,  bright  red;   m-dinitrobenzidine,  bright  orang«  ; 
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o-dinitrobenzidine,  garnet-red ;  and  diaminodiphenyl- 
amine,  red-brown.  Disazo  dyestuffs  wen  prepared  from 
benzidine,  2-mononitro-,  and  o-  and  ?>i-dinitro-benzidine, 
thiobenzidine,  benzidinesulphone,  diaminodiphenylamine, 
3.3'  and  2.2'-diaminocarbazole,  and  p-  and  trans-o- 
diaminostilbene  on  the  one  hand,  and  aminonaphthol- 
disulphonic  acid  H,  chromotrope  acid,  a-naphthol-4- 
sulphonic  acid,  resorcinol,  and  naphthionic  acid  on  the 
other.  With  the  exception  of  those  from  o-diaminostilbene 
and  some  of  those  from  o-dinitrobenzidine,  all  of  them 
dyed  cotton  directly,  and  all  of  them,  without  exception, 
dyed  wool  in  an  acid  bath.  The  shade  is  influenced  more 
by  the  sulphur  atom  in  thiobenzidine  than  by  the  S02- 
group  in  benzidinesulphone  or  the  NH-group  in  carbazole. 
The  nitro  group  appears  to  reduce  tbe  dyeing  power. 

— A.S. 

Azo  dyestuffs  from  phenylisoxazolone.     A.  Mever.     Comptes 
rend.,  1913,  156,  1992—1995." 

A  number  of  acid  and  substantive  azo  dyestuffs  were 
prepared  from  phenylisoxazolone.  The  shades  produced 
by  them  differed  little  in  colour  from  those  obtained  with 
the  corresponding  dyestuffs  derived  from  pyrazolone 
(Tartrazine,  Flavazine  L,  Dianil  Yellow  R,  etc.),  but 
were  considerably  less  fast  to  light. — A.  S. 

Pyronine  and  acridinium  dyestuffs  ;    Action  of  potassium 

cyanide    on .      P.    Ehrlich    and    L.    Benda.     Ber., 

1913,  46,  1931—1951. 

Pyronine  cyanide,  form?d  by  the  action  of  potassium 
cyanide  on  Pyronine  G,  passes  when  heated  into  pyronine 
leucocyanide,  a  colourless  tody  which  on  re-oxidation 
gives  a  deep  blue  dyestuff,  cyanopyronine.  The  change 
is  parallel  with  that  undergone  by  Acridinium  Orange, 
which  gives  a  deep  violet  dj-estuff,  and  in  both  cases 
the  shade  of  the  new  dyestuff  is  more  suggestive  of 
an  oxazonium  or  azonium  dyestuff  than  of  a  pyronine  or 
an  acridine  colour.     This  suggests  that  in  ortho-quinonoid 

CN 

dyestuffs  the  group    f,     is   the    tinctorial    equivalent    of 


the  group  y  \ »  hence  the  shifting  of  the  shade  towards 
the  dark  end  of  the  spectrum.  The  authors,  however, 
think  the  cause  lies  deeper  than  this,  and  that,  in  fact,  the 
change  is  no  less  than  one  from  ortho-  to  para-quir.onoid 
structure  : 

CN  CN 


< 


\/c\/\ 


/\/\v/\/NB* 


Cl  Cl  CHS 

Cyanopyronine  Cyanoacridinium  Orange 

Benda's  "  Trypaflavine "  undergoes  the  same  changes, 
giving  a  safranine-red  dyestuff.  The  new  dyestuffs  show 
interesting  biological  properties  (trypanocides),  and  in 
addition  give  rise  to  a  new  series  of  dyestuffs  of  practical 
value  when  reduced  in  acid  solution.  These  dyestuffs 
belong  to  the  bis-acridinium  and  bisxanthonium  group, 
e.g.,    Bis-trypaflavine — 


H.N 


/NH. 

CH3       Cl 
and   Bispyronine — 


h,nL   \X  Jni 


CH3 


Cl 


Azafrin.     C.   Liebermann  and  W.    Schiller.     Ber.,    1913, 
46,  1973—1986. 

Azafrin  (this  J.,  1911,  531)  is  not  identical  with  Bixin 
as  conjectured  by  van  Hasselt.  In  spite  of  the  similarity 
in  their  reactions  there  is  a  difference  of  one  per  cent,  in 
the  hydrogen  content.  The  author  has  obtained  further 
evidence  of  difference  by  a  series  of  acid  reactions,  especially 
with  the  stronger  organic  acids.  The  acid  reactions  of 
Azafrin  furnish  a  good  example  of  halochromism.  It  was 
also  noticed  that  with  certain  acids  Azafrin  could  combine 
with  one,  two  or  three  molecules  of  the  acid.  Methyl- 
azafrin,  obtained  by  the  action  of  dimethyl  sulphate,  gives 
a  series  of  salts  parallel  with  those  of  the  parent  substance. 
Oxidation  and  reduction  derivatives  and  a  hydrazone  of 
Azafrin  are  described. — J.  B. 

Patents. 


Disazo  dyestuffs  ;    Manufacture  of  ■ 


(CH3).N 


The  latter  is  a  violet  dyestuff,  while  Bisacridinium  Orange 
has  a  rose  shade  of  Rhodamint --like  purity.  The  new 
dyestuffs  show  great  resistance  to  alkalis. — J.  B. 


-.  R.  B.  Ransford, 
London.  From  L.  Cassella  und  Co.,  Frankfort,  Ger- 
many.    Eng.  Pat.  14,125,  June  17,  1912. 

The  diazo  compound  of  2-amino-5-naphthol-7-sulphonic 
acid  is  combined  with  a  suitable  amino  compound  (e.g., 
wi-amino-/>-cresol  ether,  a-naphthylamine,  1.6-  or  1.7- 
naphthylaminesulphonic  acid,  or  2.8.6-  or  2.5.7-amino- 
naphtholsulphonic  acid),  and  the  monoazo  dyestuff  is 
diazotised  and  combined  in  alkaline  solution  with  one 
mol.  of  2.5.7-ammonaphtholsulphonic  acid  or  a  derivative 
thereof,  such  as  the  phenyl  or  benzoyl  derivative.  If  an 
aminonaphtholsulphonic  acid  is  used  as  the  middle  com- 
ponent, the  dyestuff  may  also  be  produced  by  diazotisir.g 
this  aminonaphtholsulphonic  acid,  combining  with  one 
mol.  of  2.5.7-aminonaphtholsulpbonic  acid  or  a  derivative 
thereof  in  alkaline  solution,  and  then  allowing  one  mol. 
of  diazotised  2.5.7-aminonaphtholsulphonic  acid  to  act 
in  alkaline  solution  on  the  product  thus  obtained.  The 
dyestuffs  have  good  affinity  for  cotton.  They  produce  red 
to  blue  dyeings  which,  when  developed  with  ^-nitro- 
diazobenzen?,  give  considerably  deeper  dyeings  of  clear 
violet  to  blue  shade,  fast  to  washing  and  light  and  capable 
of  yielding  pure  white  discharge  effects. — T.  F.  B. 

Azo   dyestuffs;     Manufacture   of and  after  treatment 

of  fibres  dyed  therewith.  P.  A.  Newton,  London.  From 
Farbenfabr.  vorm.  F.  Baver  und  Co.,  Elberfeld,  Ger- 
many.    Eng.  Pat.  19.989,'  Sept.  2,  1912. 

The  tetrazo  compounds  obtainable  from  the  diamino- 
dibenzovldiamino  compounds  described  in  Fr.  Pat. 
426,201"  of  1911  (this  J.,  1911,  948)  are  combined  with 
resorcinol,  w-phenylenediamine,  m-aminophenol,  or  their 
substitution  products.  Yellow  to  orange-red  dyestuffs 
are  thus  obtained.  Fibres  dyed  with  them  may  be 
rendered  very  fast  to  washing  bv  treatment  with  formalde- 
hyde.—T.  F.  B. 

Vat   dyestuffs;     Manufacture   of and   of   intermediate 

products  for  use  therein.  P.  A.  Newton,  London.  From 
Farbenfabr.  vorm.  F.  Baver  und  Co.,  Elberfeld.  Ger- 
many. Eng.  Pat.  21,915"  Sept.  26.  1912. 
Halogen  derivatives  of  2.3-naphthisatins  are  obtained 
(I)  by  treatirg  with  chlorine  the  d-hydiocyanocarbodi- 
naphthvlimine,  C10HT.NH.< .'(CN)  :  N.c"10HT. "  condensing 
the  product  (m.pt.  201°  C.)  by  means  of  aluminium  chloride 
to  the  ohloronaphthalide  of  l-ch]oro-2-3-naphthi»atin, 
and  removing  the  chloronaphthylamine  by  treatment 
with  acid;  (2)  by  converting  l-bromo-2-naphthylamiEe 
into  l.l'-dibiomo"-2.2'-dinaphthylthiourea  by  treatment 
with  carbon  bisulphide  and  hydrogen  peroxide,  i 
verting  this  into  the  dibromohydrooyanocaxbodinaph- 
thylimine,  by  means  of  lead  carbonate  and  potassium 
oyanide,  condensing  the  produot  by  means  of  aluminium 
chloride,  and  saponifying.  The  L-bromo-2.3-naphthisatin 
crvstalusea  in  red  needles  of  rn.pt.  '-'."iti  ('.  Treatment  with 
halogenating  agents  converts  the  products  into  highei 
halogen  derivativss.  When  derivatives  <>f  these  baJo- 
genated  2.3-naphthisatins  (in  which  the  oxygen  oi  the 
a-keto  group  is  replaced  by  eaailj  movable  substituents, 
such  as  halogen,  sulphur,  amino,  or  alkyloxy  groups)  ;>]«• 


r-u> 


Cl.  V.— FIBRES  ;  TEXTILES  ;  CELLULOSE  ;  PAPER. 


[July  31,  1913. 


condensed  with  oomponnda  such  as  4-chloro-l-naphthol, 
o-anthro],  oxythionaphthene.  dibromoindoxyl,  carbazole, 
»tc,  or  when  the  halogenated  naphthisatins  themselves 
are  condensed  with  oxythionaphthene.  indoxyl,  or  similar 
oomponnda  containing  a  CH..CO  group,  or  their  derivatives, 
new  products  an-  obtained  which  dye  cotton  fast  shades 
from  the  hydiosulphitc  vat.  Foi  example,  the  dyestuff 
from  diehloronaphthisatin  chloride  and  4-ehloro-l-naph- 
thol  or  oxythionaphthene  dyes  blue  shades,  that  from 
diehloronaphthisatin  chloride  and  4-methoxy-l-anthrol 
green,  that  from  diehloronaphthisatin  and  oxythionaph- 
thene red,  and  that  from  diehloronaphthisatin  and  indoxyl 
red-violet  shades.— T.  F.  B. 


Sdphide  dyestuffs;    Process  for  producing  ■ 


Farben- 
fabr. vorm.  F.  Baver  und  Co.  Fr.  Pat.  453,026,  Jan.  10, 
1913.     Under  Int*.  Conv.,  Jan.  20  and  Oct.  5,  1912. 

See  Ger.  Pat.  253,239  of  1912  ;  this  J.,  1913,  16.  The 
phthaloperinones  may  be  replaced  by  perimidyl-o- ben  zoic 
acid,  obtained  by  condensing  1.8-naphthylenediamine 
with  phthalic  anhydride. — T.  F.  B. 


Vegetable    colouring    matters  faM   to   acids ;     Process  for 

making .     E.   Hagen.     Fr.   Pat.  453,310,  Jan.   18, 

1913. 

Vegetable  extracts  containing  soluble  colouring  matters 
(e.g.,  those  of  mountain-ash  berries  or  oak-bark)  are 
treated  with  formaldehyde,  and  also  with  a  reducing 
agent,  such  as  zinc  or  magnesium  powder;  it  is  preferable 
to  effect  the  reduction  in  presence  of  a  small  quantity  of  an 
aluminium  salt.  Instead  of  using  a  reducing  agent,  the 
colouring  matter  may  be  treated  with  formaldehyde  in 
oresence  of  an  aluminium  salt  and  an  alkali  hydroxide 
or  caibonatc,  whereby  an  aluminium  lake  of  the  colouring 
matter  is  formed.  For  example,  the  dyestuff  extract  is 
mixed  with  5  to  10  per  cent,  of  alum,  and  then  boiled 
with  10  to  25  per  cent,  of  zinc  powder  until  no  further 
development  of  colour  occurs.  During  or  after  the 
heating,  about  10  per  cent,  of  formaldehyde  is  added. 
The  licpuid  t  hus  obtained  may  be  concentrated  or  evaporated 
to  dryness.  The  products  are  fast  to  acids,  and  may  be 
Deed  "for  colouring  food  products. — T.  F.  B. 


M't'illic  compound*  of  vat  dyestuff 8,  sparingly  soluble  in 
water,    and   suitable  for   use    in   dyeing   and  printing  ; 

Manufacture  of .     R.  Wedekind  und  Co.  G.  m.  b  H. 

Fr.  Pat.  453,427,  Jan.  11,  1913. 

Metallic  compounds  of  leuco-indigo  are  known,  having 

been    obtained     by    treating    Indigo    White     with     (be 

dlic  salt.     It  is  now  found  that   other  vat  dyestuffs 

are  capable   of  forming  leuco  compounds  with  alkaline- 

<irth    and    heavy  metals,  which    are    much    less    stable 

ii  air  than  the  corresponding  calcium  compounds.     The 

magnesium   oomponnda    of   leuco   derivatives   of   indigo, 

gen-indigos,    tbioindigo  dyestuffs,  Hydron  dyestuffs, 

1-benzoylaminoanthraquinones,     are     obtained     by 

reducing  the  dyestuff  in  presence  of  magnesium  hydroxide 

or  a  basic  magnesium  carbonate;    they  are  also  obtained 

•  .  .-.-  g  the  V KM  o-alkali  compounds  with  magnesium 

The  oomponnda  with  other  metals  are  also  obtained 

by  donbil    decomposition    of   the  leuco-alkali  compounds. 

Example:    10  parts  of  tetrabromo-indigo  (40  per  cent.) 

ar<-  triturated  with  8  parts  of  a  50  per  cent,  magnesium 

hydroxide  paste,  *'<  parts  of  hydrosnlphite,  and  2J  parts 

of  wat<r,  without  access  of  air  :  a  greenish  16  per  cent. 
paste  is  obtained.  The  paste*  may  be  diluted,  with 
or  without  addition  of  hydrosulpbiN I,  and   used  directly 

for  dyeing.    Cotton  dyea  beef  in  cold  baths,  wool  in  hot 

bathe,  and  silk  in  tepid  baths.— T.  F.  B. 


otter*  of  the  ant&racen*    tenet ;    Manufacture 

I    i  mjiU/yment    of .     J.     V.     Johnson,    London. 

From  Badiache  Anuin  und  Soda  Fabrik,  Dudwigshaferj 
on  Rhine,  I  .     Eng.  Pat.  23,361,  Oct.  12,  1912. 

See  Fr.  Pat.  451,216  of  1912  ;  this  J.,  1913,  593.— T.  F.  B. 


Anthracene  compounds  and  colouring  matters  and  process 
of  making  same.  0.  Bally,  Mannheim.  Assignor  to 
Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germany.     U.S.  Pat.  1,065,102,  June  17,  1913. 

See  Fr.  Pat,  400,787  of  1909  ;  this  J.,  1910,  621.— T.  F.  B. 

Benzoguinone  derivatives  and  process  of  making  same. 
R.  Maag,  Sindlingen,  and  P.  Jorg,  Assignors  to  Farb- 
werke  vorm.  Meister,  Lucius,  und  Briining,  Hochst  on 
Maine,  Germany.     U.S.  Pat.  1,065,063,  June  17,  1913. 

See  Eng.  Pat.  8886  of  1912  ;  this  J.,  1912,  766.— T.  F.  B. 

Dyestuffs  of  the  triphenylmethane  series  and  process  of 
making  same.  A.  Stock  and  F.  Heim,  Assignors  to 
Farbwerke  vorm.  Meister,  Lucius,  und  Briining,  Hochst 
on  Maine,  Germany.     U.S.  Pat.  1,065,405,  June  24, 1913. 

See  Eng.  Pat.  12,378  of  1912  ;  this  J.,  1912,  809.— T.  F.  B. 

Dyes  of  the  anthraquinone  series.  H.  Friedmann,  Assignor 
to  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germany.     U.S.  Pat.  1,065,440,  June  24,  1913. 

See  Ger.  Pat.  254,745  of  1912  ;  this  J.,  1913,  190.— T.F.B. 

Selenocyanides  of  the  anthraquinone  series.  L.  Gatteimann, 
Freiburg,  Assignor  to  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  U.S.  Pat.  1,065,441, 
June  24,  1913. 

See  Ger.  Pat.  256,667  of  1912  ;  this  J.,  1913,  417.— T.  F.  B. 

Selenocyanides    and    selenophenols    of    the    anthraquinone 

series  ;   Process  for  producing .     Farbenfabr.  vorm. 

F.   Bayer  und  Co.     Fr.   Pat.  453,208,  Jan.    15,   1913. 
Under  Int.  Conv.,  Jan.  24,  1912. 

See  Ger.  Pat.  256,667  of  1912  ;  this  J.,  1913,  417.— T.  F.  B. 

Azimino-compounds  of  the  anthraquinone  series ;  Pro- 
duction of .     Farbenfabr.  vorm.  F.  Bayer  und  Co. 

Fr.   Pat.   453,313,  Jan.    18,   1913.     Under  Int.   Conv., 
Jan.  26,  1912. 

See  Ger.  Pat.  254,745  of  1912 ;  this  J.,  1913,  190.— T.  F.  B. 

Dianthraquinonyl  thio-ethers  ;    Process  for  producing . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat.  453,514, 
Jan.  23,  1913.     Under  Int.  Conv.,  Jan.  29,  1912. 

See  Ger.  Pat.  254,561  of  1912  ;  this  J.,  1913,  188.— T.  F.  B. 

Monoazo  dyestuffs  ;    Process  for  producing  mordant , 

Farbenfabr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat.  453,554, 
Jan.  24,  1913.     Under  Int.  Conv.,  Feb.  1,  1912. 

See  Eng.  Pat.  2956  of  1912 ;  this  J.,  1912,  1073.— T.  F.  B. 

Dissolving  in  liquids  solid  substances,  particularly  powder 
pigments,  dyes  and  the  like.     Eng.  Pat.  20,585.     See  I. 

Manufacture  of  yellowish  green  colour  lakes  [from  triphenyl- 
methane dyestuffs.]    Eng.  Pat.  7757.     See  XIII. 


V.— FIBRES  ;     TEXTILES  ;     CELLULOSE  ; 
PAPER. 

Textile  fibres  ;  Action  of  ozone  on .     C.  Doree.     J.  Soc. 

Dyers  and  Col.,  1913,  29,  205—212.     (See  also  this  J., 

1912,  278;  1913,  482,  695.) 
The  effect  of  treatment  with  ozone  on  the  breaking 
strength  and  elongation  of  cotton,  mercerised  cotton,  ana 
ilk  is  shown  in  the  following  table.  The  cotton 
yarns  were  extracted  ■UCCeaaively  with  alcohol,  alcohol- 
ether,  ether,  and  water,  then  wetted  out,  pressed  between 
a  cloth,  opened  out  and  bung  up  in  a  chamber  through 
which  ozonised  oxygen  ( 1-5 — 2  per  cent,  ozone)  was  pa 
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continuously.     After  exposure,  the  yarns  were  immersed 
in  water,  pressed,  and  air-dried. 


Relative  breaking  strength  (B)  and  elongation  (E)  after 

treatment  with  ozone  for  different  periods.    (Untreated 

material=100). 


hrs. 
0-5 

1 

3 

6 
12 


Egyptian  cotton. 


1/40 


2/80 


Grey 
cotton. 

2/60 


Grey 

cotton, 

2-60, 

mercerised. 


Viscose 
silk, 120 
deniers. 


B 

E 

B 

E 

B 

E 

B 

E 

B 

100 

99 

103 

92 

99 

96 

— 

— 

106 

99 

84 

100 

84 

94 

103 

97 

104 

98 

91 

80 

88 

76 

82 

97 

92 

100 

86 

88 

78 

70 

65 

65 

82 

82 

94 

73 

53 

52 

44 

47 

52 

70 

70 

76 

53 

E 

99 

90 

70 

54 

21 


The  effect  of  ozone  (2  per  cent.)  on  the  chemical  characters 
of  cotton  and  viscose  silk  is  shown  in  the  following  table. 
The  copper  number  was  determined  by  Schwa  lbe's  method 
(this  J.,  1907,  548;  1910,  689),  the  Methylene  Blue 
absorption  by  Vignon's  method  (this  J.,  1897,  908 ;  1898, 
917);  the  loss  of  weight  on  boiling  for  10  mins.  with  a 
10  per  cent,  solution  of  potassium  hydroxide  was  also 
determined. 


Mer- 

Mer- 

cerised 

Viscose 

Cotton 

cerised 

yarn, 

silk, 

wool. 

cotton 

2/60, 

'      120 

wool. 

grey 
(tension). 

deniers. 

» 

a 

<0 

d 

e 

s 

a 

c 

o 

o 

o 

o 

N 

N 

N 

• 

o 

M 

o 

■« 

o 

, * 

o 

S3 

. 

at 

tS 

. 

H 

A 

£ 

A 

c 

A 

E 

A 

M 
O 

•* 

IN 

J 

E 

O 

Si 

£ 

< 

o 

< 

O 

<N 

t4 
45 

Loss  in  weight,  % 

12 

7 

_ 

_ 

,. 

4-5 

44-4 

43-5 

43-2 

43-5 

— 

— 

44-6 

44-4 

Methylene  Blue 

absorption      .... 

0-3 

2-1 

0-4 

3-1 

— 

2-3 

1-6 

1-8 

Copper  number     . . 

1-2 

16-9 

1-7 

24-0 

9-6 

3-0 

15-5 

Loss  in  10%  KOH 

— 

64 

— 

57 

~ -~ 

50 

Flax  was  very  rapidly  attacked  by  ozone,  solid  acids  and 
formic  acid  being  produced.  Air-dry  wool  when  subjected 
to  the  action  of  ozone  in  a  damp  atmosphere  was  scarcely 
affected  after  6  hours,  but  on  more  prolonged  treatment, 
an  increase  in  breaking  strength  was  observed.  When  the 
wool  was  kept  saturated  with  water  during  the  treatment, 
it  became  strongly  acid  and  sticky,  and  a  marked  fall  in 
breaking  strength  and  elongation  took  place.  Silk  when 
slightly  wetted  with  water  was  strongly  attacked  by 
ozone. — A.  S. 


Sulphite    cellulose    and    edge-runner    resin.     E.    Richter. 
Wochenbl.   Papierfab.,   1913,  44,  2486—2490. 

Certain  grades  of  sulphite  cellulose  give  considerable 
trouble  in  the  paper  mill  owing  to  the  formation  of  lumps 
of  pitch  or  resin,  which  is  rubbed  off  the  fibres  by  the  action 
of  the  edge-runner.  For  the  determination  of  the  percentage 
of  resin  in  sulphite  pulp,  a  sample  ot  at  least  20  grms.  of 
pulp  should  be  extracted  in  a  Soxhlet  apparatus  first  with 
pure  ether  for  six  hours  and  then  with  alcohol  for  three 
hours.  The  respective  values  obtained  are  termed  ether- 
resin  and  alcohol-resin,  the  former  always  predominating 
in  quantity.  The  percentage  of  ether-resin  in  normal 
-ulphito  pulps  generally  lies  between  0-7  and  1-1,  whilst 
the  percentage  of  alcohol-resin  may  range  from  009  to 
0-5,  being  most  frequently  somewhere  about  0-2  per  cent. 
On  keeping  samples  of  the  palp  exposed  to  the  air  but  not 
to  th<-  Ughl  for  about  six  months  the  percentage  of  ether- 


resin  decreases  whilst  the  alcohol-resin  increases  but  to  a 
less  extent.  If  the  quantity  of  resin  separated  as  lumps 
in  the  edge-runner  be  determined,  it  is  found  to  be  only  a 
fraction  of  the  total  resin  in  the  pulp.  The  ether-resin 
would  appear  to  be  the  constituent  which  causes  the 
trouble,  but  it  is  to  be  remarked  that  the  tendency  to  form 
resin  clots  is  not  entirely  dependent  on  the  quantity  of 
resin  present.  Pulps  containing  1  per  cent,  of  ether-resin 
may  be  expected  to  give  trouble,  but  some  pulps  containing 
only  0-7  per  cent,  may  also  give  resin  clots,  whilst  others 
which  contain  0-8  may  be  quite  free  from  them.  Some  edge- 
runner  resin  was  collected  on  filter  paper  and  analysed ; 
it  showed  ether-extract,  33-2  per  cent. ;  alcohol-extract^ 
3-7  ;  aqueous  extract,  0-6;  residual  organic  matters,  24-5 
per  cent.,  including  about  5  per  cent,  of  fibre.  Two  deter- 
minations of  ash  in  the  resin  showed  41  and  38  per  cent. ; 
the  composition  of  this  ash  was  similar  to  that  of  the  ash 
of  the  pulp,  but  it  contained  less  silica  and  rather  more 
sulphuric  acid.  A  portion  of  the  organic  matter  is  in 
combination  with  the  bases  of  the  ash  (mainly  iron  and 
calcium)  and  is  not  extracted  by  the  solvents.— J.  F.  B. 


Wood  gum  ;   Formation  oj  acetic  acid  from on  boiling 

with  water  and  on  destructive  distillation.  H.  Bergstrom. 
Papierfabr.,  1913,  11,  759—761.  (See  also  this  J.,  1913,. 
358.) 

Wood  gum  was  prepared  by  extracting  birch- wood  saw- 
dust with  5  per  cent,  sodium  hydroxide  for  24  hours,, 
precipitating  the  gum  with  methyl  alcohol  and  acidifying 
the  precipitate.  About  10  grms.  of  the  air-dry  gum 
(containing  8-9  per  cent,  of  moisture)  were  boiled  with 
40  c.c.  of  water  for  2  hours  under  a  pressure  of  84  lb.  per 
sq,  in.,  which  pressure  was  reached  in  one  hour.  The 
volatile  acids  were  distilled  from  the  extract  and  treated 
with  mercuric  oxide  for  the  separation  of  the  formic  acid. 
There  were  obtained  from  the  wood  gum  0-13 — 0-16  per 
cent,  of  acetic  acid  and  011 — 0-16  per  cent,  of  formic  acid, 
whereas  from  birch-wood  itself  there  were  obtained  3- 13 
per  cent,  of  acetic  and  0-16  per  cent,  of  formic  acid,  calcu- 
lated on  the  dry  materials.  On  destructive  distillation, 
the  wood  gum  yielded  37-2  per  cent,  of  charcoal,  11-1  of 
tar  and  oil,  33-6  of  pyroligneous  acid,  18-1  of  gas,  0-29  of 
acetic  acid  and  0-17  of  formic  acid.  Birch-wood  itself 
yielded  33-0  per  cent,  of  charcoal,  6-3  of  tar  and  oil,  430 
of  pyroligneous  acid,  17-3  of  gas  and  6-9  of  acetic  and  formic 
acids :  from  birch  cellulose  were  obtained  4-2  per  cent, 
of  the  mixed  acetic  and  formic  acids.  The  pyroligneous 
acid  from  the  wood  gum  contained  about  9  per  cent,  of 
furfural.  Thus  it  is  evident  that  wood  gum  yields  only 
inconsiderable  quantities  of  acetic  acid,  contrary  to- 
previous  statements  to  the  effect  that  the  pentoses  of  wood 
yield  more  acetic  acid  than  the  wood  itself.  Similarly 
only  small  quantities  of  acetic  acid  are  obtained  from  the 
wood  gum  of  fir-wood. — J.  F.  B. 

Patents. 

Fibrous  vegetable  and  like  substances  ;  Process  for  treatment 

of .     C.    F.    Kiibler,    Berlin.     Ens:.    Pat,    25,680, 

Nov.  8,  1912.  Under  Int.  Conv.,  Nov.  11,  1911. 
Raw  bast  ribbons  preferably  stripped  from  the  wood  and 
freed  mechanically  from  the  coaiscst  adhering  substances 
are  softened  by  soaking  in  water  or  preferably  in  a  soap  or 
fat  emulsion.  The  liquid  is  drained  off  and  the  bast- 
material  is  subjected  to  a  freezing  process  so  that  the  liquid 
retained  is  frozen  throughout.  The  frozen  material  is  then 
washed  in  hot  water,  preferably  by  boiling  in  water,  in 
some  cases  under  pressure,  and  if  necessary,  with  the 
addition  of  soap,  Turkev  red  oil  or  other  ingredients. 

'  F.  B. 


Flax  and  oth< r  fit>r<  a  :   Preparation  of .     O.  Silberrad. 

Fr.   Pat.   453,348,   Dec.   31,    1912.     Under   Int.   Conv., 
Jan.  17,  1912. 

See  Eng.  Pat.  1372  ot  1912;  this  J.,  lilt,  132.  \ 
solution  of  copper  sulphate  may  be  used  in  plane  ofaaBcylk 
acid,  and  the  treatment  with  formaldehyde  maj  be  pea- 
ceded    by   treatment    With    amnion  T.  F.  B. 
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fishing  iitts;   Process  oj  treating for  increasing  their 

durability.  A.  1.  van  Vriesland,  Aachen,  Germany. 
Eiiir.  l'at.  S6.  Jan.  1.  1913.  Under  Int.  Conv.. 
Jan.  2,  1912. 

It  is  stated  that  the  principal  cause  of  the  deterioration  of 
fishing  nets  is  the  mechanical  abrasion  induced  by  the 
tightening  of  the  knots  upon  one  another  in  course  of  use. 
This  is  prevented  by  impregnating  the  threads,  before  or 
after  netting,  with  a  solution  of  viscose  once  or  several 
times.  This  coating  contracts  and  prevents  swelling, 
whiUt  making  the  knots  smoother  and  more  elastic. 
Catechu  or  oil  may  be  applied  after  the  fixation  of  the 
nsooee  to  increase  the  re>i.-tance  to  water.  Other  soluble 
derivatives  of  cellulose  may  be  u>ed  instead  of  viscose. 

—J.  F.  B. 

Plastic  compositions  ;  Treatment  of  the  seed  of  the  phytelephas 
palm  (vegetable  ivory)  and  analogous  tropical  seeds,  for 

the     manufacture    of .     E.    P.     Harrison,    London. 

Eng.  Pat.  13,691,  June  11,  1912. 

The  seeds  are  ground  to  a  powder,  which  is  rendered 
pla>tic  by  the  addition  of  viscose  and  then  moulded  into 
the  desired  shape,  with  or  without  the  addition  of  colouring 
matter.     The  articles  are  finally  dried. — J.  B. 


Paper    [suction    couch    rolls]; 
.Marx,    London.     Eng.    Pat. 


Manufacture    oj 


R. 


Textile  and  other  fibres,   bands,  films,  etc.,  from   viscose  ; 

Process  for  preparina .     Verein.  Glanzstoff-Fabriken 

A.-G.     Ger.  Pat.  260,479,  Sept.  16,  1911. 

The  precipitating  bath  is  formed  of  a  substance  which 
precipitates  cellulose  directly  from  visco.-e,  together  with 
glucose  or  similar  substance  and  a  small  quantity  of  a 
zinc  salt ;  for  example,  it  may  contain  sulphuric  acid, 
8-5  parts,  glucose,  9,  ammonium  sulphate,  4,  sodium 
sulphate,  12,  zinc  sulphate,  1,  and  water,  65-5  parts  by 
_ht.  The  addition  of  zinc  salts  gives  rise  to  fibres 
which  are  stronger  than  those  otherwise  obtained. — T.  F.  B. 

dllulose  solutions;    Preparation   of  concentrated  cupram- 

ixonium     containing     little     ammonia.     Hanauer 

Kunstseidefabrik  G.  m.  b.  H.     Ger.  Pat.  260,650,  May  19, 
1908. 

Solutions  containing  only  about  1  kilo,  of  ammonia  to 
each  kilo,  of  cellulose  may  be  obtained  by  allowing  con- 
centrated ammonia  solution  and  copper  hydroxide  or  a  basic 
copper  salt  to  act  on  cellulose  in  presence  of  pieces  of  ice. 

— T.  F.  B. 


Artificial  fibres  ;    Process  for  preparing 


-.  L.  Sarason. 
Ger.  Pat.  260,812,  June  14,  1912.  Addition  to  Ger. 
Pat.  258,810  (see  Fr.  Pat.  448,429  ;  this  J.,  1913,  420). 

In  the  process  described  in  the  principal  patent,  a  com- 
pound of  a  metal  i-  added  in  which  the  metal  is  present  as 
anion,  e.g.,  a  salt  of  molybdic  or  tungstic  acid.  The  pro- 
duct! obtained  are  more  viscous,  and  after  drying  are 
tougher  and  more  elastic. — T.  F.  B. 

CeUuloee  acetate  solutions  ;    Process  for  preparing  neutral 

.   Internationale   Celluloseoster-Ges.  m.  b.  H.    Ger. 

Pat.  260,984,  Feb.  14,  1912. 

The  acid  acetylated  mixture-,  obtained  by  the  usual 
method,  are  ddated  with  an  organic  liquid  or  mixture  of 
liquid-,  which  is  not  capable  of  dissolving  the  dry  acetate 
which  l->  precipitated  ;  on  addition  of  a  suitable  base,  the 
acid  i-  precipitated  in  the  form  of  a  -alt  and  filtered  off, 
whilst  the  cellulose  acetate  remains  in  solution.  Tin  e 
solutions  are  capable  of  \x-\nv.  gelatinised,  e\en  when  dilute. 

— T.  F.  B. 

r,  nirdb'strd,  ttc  ;    Process  and  apparatus  Jor  treating 
vith  waterproofing  >i<>iitrial.    A.  Stephen,  Leyton- 

Bng.  l'at.   1  4,24'i,  June  1 H,   1912. 

dboakd  bos  met  ad  in  molten  wax,  >>r  limilai 

material,  and  then  cansed  to  travel  along  a  heated  chamber 
in  order  that  the  cardboard  may  become  thoroughly  imp 

1    and   that    Superfluous    impregnating    material    | 

run  away  and  be  returned  to  the  immersing  bath.    The 

bo  I  i»*  into  the  open  air  wh<-n-  the  wax,  &U    .    •  ' 

—J.  B. 


17,485,    July    27,    1912. 

In  the  construction  of  suction  couch  rolls  it  has  hitherto 
been  the  custom  to  employ  an  effective  gap,  through  which 
the  suction  is  applied  to  the  paper  passing  over  the  roll, 
which  is  relatively  small  (4 — 6  ins.  according  to  the  size  of 
the  roll),  and  to  work  such  a  roll  under  a  relatively  high 
vacuum  (15 — 18  ins.  of  mercury).  It  is  now  claimed 
that  greater  efficiency  or  an  economy  of  power  is  obtained 
by  constructing  the  roll  with  a  relatively  wide  suction  gap 
and  working  under  a  relatively  low  vacuum,  so  that  a 
large  volume  of  air  at  a  lower  velocity  than  usual  is  drawn 
through  the  paper  to  drain  it.  For  instance,  the  gap 
employed  may  exceed  one-sixth  of  the  periphery  of  the 
roll  or  in  any  size  of  roll  may  exceed  10  ins.,  and  a  relatively 
low  vacuum,  corresponding  to  8 — 10  ins.  of  mercury, 
may  be  employed. — J.  F.  B. 

Electric  charges  accumulating  in  fibrous  substances  during 
manufacture  or  treatment ;    Process  for  neutralising  the 

.     Siemens  und  Halske  Akt.-Ges.     Fr.  Pat.  453,196, 

Jan.  15,  1913.     Under  Int.  Conv.,  Jan.  16,  1912. 

See  Eng.  Pat.  1555  of  1912;   this  J.,  1913,  18.— T.  F.  B. 


Artificial  silk  from  viscose;    Manufacture  of- 


-.  G.  B. 
Ellis,  London.  From  Chem.  Fabr.  von  Heyden 
Akt.-Ges.,  Radebeul,  Germany.  Eng.  Pat.  22,436, 
Oct.  2,  1912. 

See  Fr.  Pat.  449,536  of  1912  ;  this  J.,  1913,  482.— T.  F.  B. 

Artificial   silk  ;    Bobbins  for  use   in   connection   with   the 

manufacture     of  .      F.     Kiittner,      Pirna-on-Elbe, 

Germany.     Eng.  Pat.  28,083,  Dec.  5,  1912.     Under  Int. 
Conv.,  Nov.  13,  1912. 

See  Fr.  Pat.  450,818  of  1912  ;  this  J.,  1913,  596.— T.  F.  B. 


Paper  pulp  or  paper  ;   Manufacture  of 


-.  W.  A.  R.  M. 
McRae  "and  TSC.  Malcolmson.  Fr.  Pat.  452,989,  March 
20,  1912. 

See  Eng.  Pats.  14,871  and  26,043  of  1911 ;   this  J.,  1912, 
769.— T.  F.  B. 


Apparatus  for  recovering  volatile   solvents  [from  fabrics]. 
U.S.  Pat.  1,063,686.     See  I. 


Process  of  producing  tanning  extracts.     U.S.  Pat.  1,063,428. 

See  XV. 


Preparing  artificial  gums  from  amylaceous  materials.     Fr. 
Pat,  452,943.     -See  XVII. 

Compound  [combustible]  for  utilising  waste  residue  or  sludge 
from  paper  mills,  sewerages,  and  the  like.  Eng.  Pat. 
2682.     See  XI  Xu. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 

Patents. 


Wool ;    Process  of  bleaching 


-.     A.  Samuel.     Fr.   Pat. 
i:.:5,708,  Jan.  28,  1913. 

I  ••  n  I  w>  of  the  usual  energetic  soaping  before  chlorinatiig, 
the  cloth  is  simply  wetted  out  and  then  pass,  d  through 
a  bath  of  sodium  hypochlorite  containing  about  10  pet 
cent,  of  sodium  sulphate.  The  usual  souring  is  omitted, 
the  cloth  being  pawed  directly  into  a  rinsing  bath,  th<n 
int.,  a  bisulphite  bath,  and  finally  rinsed,  sound,  washed, 
i  dried  as  usual.  The  operation  is  carried  out  iii  a 
machine  with  adjacent  baths,  the  cloth  travelling  at  full 
width.  —J.  1',. 
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Boiling    cloth    under     pressure;       Apparatus     for . 

Erckens  und  Brix.     Fr.  Pat.  453,794,  Jan.  30,  1913. 

An  autoclave  of  elliptical  section  in  which  the  cloth  is 
wound  off  one  roller  on  to  another  during  the  boiling 
process. — J.  B. 


Weighting  silk  and  other  textile  fibres  ;    Process  for . 

E.  Stern.     Ger.  Pat,  261,142,  Aug.  2,  1912. 

The  fibres  are  impregnated  with  solutions  of  the  complex 
acids  or  their  soluble  salts,  which  tungstic  and  molybdic 
acids  form,  for  example,  with  phosphoric  acid,  boric  acid, 
or  silicic  acid  ;  the  acids  are  then  precipitated  on  the 
fibre  in  the  form  of  insoluble  compounds  by  means  of 
soluble  tin.  zirconium,  or  other  suitable  salts  :  the  solutions 
may  be  used  in  the  reverse  order,  if  desired.  The  weighted 
fibres  are  stated  to  be  unaffected  by  light. — T.  F.  B. 

Mordanting  fibres,  leather,  and  analogous  products  ;  Process 

for .     Chem.  Werke  vorm.    Dr.  H.  Byk.    Ger.     Pat. 

260,897,  Jan.  27,  1911. 

Fibres,  leather,  etc.,  are  mordanted  with  the  aid  of  com- 
pounds containing  antimony  and  glycollic  acid  as  auxiliary 
mordants.  The  results  are  as  good  as  those  produced  by 
antimony-lactic  acid  mordants,  without  the  tendency  to 
brown  stain  exhibited  by  the  latter. — T.  F.  B. 


Dyeing    and    padding  fabrics  ;     Apparatus  for  ■ 


-.  S. 
Barlow  and  Co.,  Ltd.,  and  L.  Taylor,  Castleton.  Eng. 
Pat,  17,529,  July  29,  1912. 

An  improvement  on  the  dye-jig  described  in  Eng.  Pat. 
20,291  of  1911.  A  padding  roller  is  adapted  to  swing 
over  from  one  bowl  to  the  other,  according  to  which  is 
being  driven  at  the  moment,  by  means  of  a  lever  and  link 
arrangement  through  which  acts  also  the  weight  which 
secures  th?  "  nip."  The  reversing  gear  is  connected  with 
the  sami  mechanism  so  that  one  movement  revers°  the 
drive  and  at  the  same  time  shifts  over  the  paddmg  rollei 
into  contact  with  the  opposite  bowl. — J.  B. 

Dyeing;     Art    of .     B.    S.    Summers,    Assignor    to 

Summers    Linen    Co.,    Maine.     U.S.     Pat.     1,064,393, 
June  10,  1913. 

Non-sulphtjrised  vat  dyes  are  dissolved  in  a  solutio  n 
containing  sodium  sulphide  and  a  reducing  agent,  su  ch 
as  sodium  hydrosulphite,  the  material  to  be  dyed  being 
treated  with  the  solution. — B.  N. 

Dyeing  machine.  J.  C.  Evenden,  Assignor  to  Klauder- 
Weldon  Dyeing  Machine  Co.,  Amsterdam,  N.Y.  U.S. 
Pat,  1,065^036,  June  17,  1913. 

The  dye-liquor  is  caused  to  ciiculate  horizontally  along 
the  tank  by  means  of  suitable  circulating  mechanism  and 
a  perforated  end-plate,  while  the  yarn,  suspended  vertically, 
is  caused  to  travel  along  in  an  opposite  direction.  The 
mechanism  for  moving  the  yarn  is  a  wheel,  half  immersed 
in  the  liquor,  upon  the  periphery  of  which  are  fixed  the 
yarn  sticks,  so  that  the  yarn  in  its  movement  is  alternately 
immersed  in  and  withdrawn  from  the  liquor.  The  yarn 
sticks  are  mounted  in  sets  with  intermeshed  gear  wheels 
adapted  to  secure  a  regular  rotation  of  the  sticks  simul- 
taneously with  the  movement  of  the  whole  body  of  yarn 
through  the  liquor. — J.  B. 

Tarn  in  hanks  ;  Machine  for  dyeing  and  bleaching  cotton, 
linen  and  jute-- — •.  H.  Vueghs.  Fr.  Pat.  452,902, 
Jan.  6,  1913. 

An  enclosed  machine  with  circulating  pump,  etc.,  in 
which  the  hanks  arc  suspended  vertically  between  pairs 
of  laths,  to  the  upper  of  which  a  vertical  up  and  down 
motion  is  given. — J.  B. 

l)</<in>l  vegetable  fibres.  Read,  Hollidav  and  Sons,  Ltd., 
Fr.Pat.  453,362,  Jan.  10,  1913.  Under  Int.  Conv., 
Dec.  2,  1912. 

The  shade  obtained  in  the  ordinary  way  by  means  of 
a   sulphide   dyestuff    is    improved    by    topping    with   an  | 
oxidation  colour,  obtained  by  treating  the  dyed  material  ! 


in  a  bath  composed  of  an  oxidising  agent  (e.g.,  sodium 
bichromate)  and  a  substance  of  the  type  of  .p-phenyler.e- 
diamine,  ^-amino-^-hydroxydiphenylamine,  ^-ammo- 
phenol,  o-aminophenol,  or  the  condensation  products  of 
^-phenylenediamine  with  naphthols,  phenols,  w-diamints 
etc. — J.  B. 

Calico-printing  ;   Process  for  producing  fast  shades  in 


Farbenfabr.  vorm.  F.  Bayer  und  Co.  Ger.  Pat 
260,848,  May  31,  1912.  Addition  to  Ger.  Pat.  253,293 
(see  Eng.  Pat.  9510  of  1912;  this  J,  1912,  1176). 
Indigoid  dyestuffs  in  general  are  found  to  have  the 
property,  possessed  by  those  mentioned  in  the  principal 
patent,  of  producing  fast  shades  in  calico-printing,  by 
applying  them  to  the  fibre  with  a  metallic  salt,  with  or 
without  addition  of  a  i educing  agent.  The  shades  pro- 
duced  are  yellow,  red,  or  grey,  according  to  the  dyestuff 
used.— T.  F.  B. 

Red  dyeings  on  the  fibre  [by  means  of  azo  dyestuffs] ;  Process 

for  producing .       Farbenfabr.  vorm.    F.  Bayer  und 

Co.     Fr.  Pat.  452,910,  Jan.  6,  1913.     Under  Int.  Conv., 
Jan.  22,  1912. 

See  Eng.  Pat.  2550  of  1912  ;  this  J.,  1912,  918.— T.  F.  B. 

Dyeing  wool,  cotton,  or  silk  in  hanks  ;   Apparatus  for 


L.  Gillet,     Fr.  Pat.  453,237,  Jan.  16,  1913.     Under  Int. 
Conv.,  Jan.  16,  1912. 

See  Eng.  Pat.  8679  of  1912 ;  this  J.,  1913,  422.— T.  F.  B. 

Grey  shades  in  printing  on  fabrics  ;    Process  for  producing 

.     Farbenfabr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat 

453,799,   Jan.    30,    1913.     Under   Int.    Conv.,    Feb.    5, 
1912. 

See  Eng.  Pat,  9510  of  1912 ;  this  J.,  1912,  1176.— T.  F.  B. 

Manufacture  of  azo  dyestuffs  and  after-treatment  of  films 
dt/ed  therewith.     Eng.  Pat.  19,989.     See  IV. 

Preparing  artificial  gums  from  amylaceous  materials.     Fr. 
Pat.  452,943.     See  XVII. 


VII.— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON- 
METALLIC  ELEMENTS. 

Thoria  from  tnonazite  sand;    Extraction  of with  the 

help  of  hypophosphoric  acid,  and  the  detection  of  cerium 
with  an  alkaline  ammonium  tartrate  solution.  F.  Wirth. 
Chem.-Zeit.,  1913,  37,  773—774.  (See  this  J.,  1912. 
814.) 

Formation  of  sparingly  soluble  alkali  double  sulphates  of 
cerium  earth  metals  is  avoided  by  generating  the  anion  of 
hypophosphoric  acid  directly  in  the  acid  liquor  resulting 
from  the  decomposition  of  monazite  sand.  This  is  effected 
by  the  anodic  oxidation  of  copper  phosphide  in  the  solution, 
after  first  neutralising  the  free  acid  present,  so  far  as  to 
leave  the  phosphates  just  dissolved.  With  an  E.M.F.  of 
about  10  volts,  the  hypophosphate  ions  are  at  once  eon- 
verted  into  the  insoluble  thorium  salt.  Oxidisers,  such  as 
hydrogen  peroxide,  which  give  ozone  on  electrolysis, 
facilitate  the  process.  Thorium  may  also  he  precipitated 
by  alkali  hypophosphate  from  feebly  alkaline  solution 
(e.g.,  of  the  tartrate),  and  the  solubility  of  thorium  hypo- 
phosphate in  a  large  excess  of  ammonium  oxalate  may  be 
utilised  for  separating  thorium,  in  alkaline  solution,  from 
trivalcnt  earths,  which  are  insoluble  in  ammonium  oxalate. 
The  thorium  hypophosphate  is  treated  as  already  described 

(loc.  cit.).  Cerium  may  he  detected  in  neutral  solution  by 
adding  5  c.c.  of  10  per  cent,  ammonium  tartrate  solution 
and  5  c.c.  of  dilute  ammonia  ;  the  solution  becomes  yellow 
or  yellowish-brown  on  boiling,  or  in  the  cold  with  0-1 — 0-5 
per  cent,  of  cerium.  Hydrogen  peroxide  gives  a  brown 
precipitate  of  cerium  peroxide  with  concentrated  alkaline 
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.-olutions  Of  o«rk  tartate,  and  a  colouration  may  bedetected 
with  0-000:2  grm.  of  cerium  peroxide  in  100  c.c—  F.  bODK. 

Thorium  cUoro-oxahte.    A.  Oolani.    Comptes  rend.,  1913, 

156.  L907— 1909. 
THORIUM  chloro-oxalate  prepared  by  the  action  of  con- 
centrated hydrochloric  acid  on  thorium  oxalate  (tins  J., 
1913  485)  has  the  formula  3Th(C:,O4).,ThCl4,20H2O. 
When  heated  rapidly  some  thorium  chloride  is  volatili.-ed. 
bat  if  the  temperature  is  raised  slowly  the  product  is  thoria 
doing  practically  no  chlorine.  The  rare  earth  metals 
by  similar  treatment  are  converted  into  oxychlondes.  It 
thorium  oxalate  is  precipitated  from  an  18  per  cent,  solu- 
tion in  hydrochloric  acid,  the  precipitate  is  almost  free  from 
chlorine.*  The  author  gives  figures  showing  the  solubility 
of  the  chloro-oxalate  in  concentrated  hydrochloric  acid, 
and  the  great  diminution  in  this  solubility  produced  in 
the  presence  of  oxalic  acid,  although  the  chloro-oxalate  is 
not  decomposed  by  the  oxalic  acid.  If  treated  with 
hydrochloric  acid  of  less  than  21  per  cent.,  the  chloro- 
oxalate  is  rapidly  and  completely  decomposed  into  oxalate 
and  chloride.— W.  H.  P. 

Sulphides;     Action    of   carbon    dioxide   on   mineral— -. 

X.    D.   Costcanu.     Comptes  rend.,    1913,   156,    198o — 

1987. 
The  author  has  subjected  some  inorganic  sulphides  to  the 
action  of  carbon  dioxide  at  temperatures  below  that  at 
which  dissociation  into  carbon  monoxide  and  oxygen  takes 
place.  It  was  found  that  under  these  conditions  the 
sulphides  of  silver,  copper,  cadmium,  bismuth,  and  anti- 
mony are  not  affected,  and  carbon  dioxide  may  be  used  as 
an  inert  atmosphere  in  the  preparation  of  crystalline  from 
amorphous  metallic  sulphides  by  fusion.  Silicon  su  phi de 
i-,  however,  decomposed  practically  quantitatively  by 
c  irbon  dioxide  at  1100°  C.  : 

2C02+SiS2=2CO  +  2S+Si02. 

The  reaction  takes  place  even  as  low  as  450°  C— A.  S. 

/.   ,,  id  sulphur  dioxide  ;  Photoelectric  phenomenon  exhibited 

,„/ .   J.  Carvallo.   Comptes  rend.,  1913,  156,  1882— 

1884. 
The  experiments  previously  recorded  (this  J.,  1910,  1303) 
on  the  conductivity  of  liquid  sulphur  dioxide  were  carried 
o>it  in  the  dark.  If  the  cell  is  illuminated  when  the  con- 
ductivity has  reached  its  limiting  value  the  illumination 
produces  a  sharp  diminution  in  the  current ;  extinction 
of  the  lamp  is  followed  by  a  sharp  increase  which  is  greater 
than  the  preceding  diminution.  These  changes  the 
author  calls  the  negative  effect.  There  is  also  a  positive 
effect  which  consist*  of  a  slow  rise  from  the  minimum 
r  illumination  and  a  slow  fall  from  the  maximum  after 
extinction.  In  the  author',  experiments  six  illuminations 
;  extinctions  increased  the  current  from  0-37x10  « 
ampere  to  00  /  10"«  ampere,  and  in  48  hours  aftAcrJhc '^j 
eKtinetion  the  current  had  again  fallen  to  0-67x10  » 
ampere  Both  effects  are  produced  in  the  mass  of  the 
electrolyte  and  not  at  the  electrodes,  both  are  due  to 
ultraviolet,  radiation,  and  both  are  produced  simultaneously 
radiations.  The  positive  effect  is  canted  by  the 
- 1  I  ,-,S4-2.S03  which  proceeds  m  the  light  giving 
product-  which  increase  the  conductivity.  In  the  dark 
these  products  are  removed  by  the  current  and  the  con- 
duet  ivity  fall-.      The  negative  effect,  appears  to  be  purely 

i  and  to  depend  on  the  prolonged  passage  of  a 

current. — W.  H.  P. 

nir:     Total  ad  of by  ferric   hydro wide. 

Q   Lockemann  and  F.  Lucius.    %.  physik.  Chem.,  1913, 
83.  7?,r,  -758.     (See  also  this  J.,  1904,  1027  ;  1910, 1202 
and   1911,  802.) 
Wu*n    f'-rric    ammonium    sulphate    ,.     precipitated    with 

ammonia  the  formation  of  rotable  bask  ferric  salts  (iron 
Iroxide  rob)  takes  place  to  an  extent  which  depends 

Israel?   on    the    nature   and   concentration    of     odium    and 

moniom  ucb  «e  pietent.    Bedlam  nitrate  hac 

.mill<-t  inflnenoe   ammonium  sulphate  the  greatest. 

•  he  pre*.  rife  the  most  favourable  conditions  for 


tho  adsorption  of  arsonic  are  given  when  the  quantity  of 
ammonia  necessary  to  precipitate  the  ferric  salt  is  added 
in  two  portions  of  J  and  ji  respectively  at  intervals  of  15 
minutes.  Tho  whole  is  then  allowed  to  stand  15  minutes 
before  filtering.  Adsorption  proceeds  less  readily  (i.e., 
more  ferric  hydroxide  is  required  for  total  adsorption)  at 
higher  temperatures,  particularly  for  small  concentrations 
of  arsenic.  The  total  adsorption  formula  E  =  /3Ap  (where 
E  =  mgrms.  Fc(OH)3,  A  =  mgrm.  As  in  100  c.c.,  ;3  and  p 
both  varying  with  temperature)  requires  relatively  more 
iron  hydroxide  for  small  quantities  than  for  large  quantities 
of  arsenic.  This  behaviour  is  not  however  a  contradiction 
of  the  general  adsorption  law.  The  total  adsorption  con- 
ditions are  not  greatly  influenced  by  the  presence  of  salt?, 
so  that  adsorption  by  ferric  hydroxide  is  applicable  to  the 
purification  from  arsenic  of  strong  salt  solutions  as  well  as 
for  the  determination  of  small  quantities  of  arsenic  in 
nitrate  melts  and  other  solutions.  The  results  obtained 
in  this  work  show  much  less  iron  is  required  for  total 
adsorption  when  simple  stoichiometrical  quantities  of 
ammonia  are  used  than  with  double  these  quantities. 

— W.  H.  P. 


Nitrogen;    An  active  modification  of produced  by  the 

electric  discharge.     V.    R.  J.  Strutt.     Roy.  Soc.  Proc, 
1913,  A.88,  539—549. 

Fob  preparing  and  storing  the  nitrogen  to  be  submitted 
to  the  electric  discharge,  two  15-litre  aspirator  bottles 
are  arranged  as  a  gas-holder  in  the  usual  way,  a  muslin 
bag  containing  chopped  phosphorus  being  suspended 
in  the  gas  space.  The  gas-holder  is  filled  with  commercial 
nitrogen.  All  traces  of  oxygen  are  removed  in  2 — 3  hours, 
and  when  the  fumes  arising  from  the  phosphorus  have 
subsided,  the  gas  is  ready  for  use.  On  its  way  to  the 
discharge  tube  the  nitrogen  is  dried  by  passing  it  first 
through  a  column  of  phosphorus  pentoxide,  30  cm.  X  5  cm 
and  then  through  a  tube  packed  with  copper  gauze  and 
cooled  with  liquid  air.  As  the  gas  is  withdrawn  from  the 
holder  the  water  rises  and  finally  drowns  the  phosphorus, 
dissolving  out  the  oxides  and  leaving  it  ready  for  further 
use.  The  gas-holder  should  be  covered  with  a  black  cloth 
to  protect  the  phosphorus  from  the  action  of  light.  Con- 
trary to  statements  by  other  workeis  (see  Tiede,  this  J. 
1913,  232),  the  phenomena  of  active  nitrogen  are  not  due 
to  the  presence  of  traces  of  oxygen.  Oxygen  in  fact  acts 
unfavourably  and  2  per  cent,  prevents  the  phenomena 
altogether.  Hydrogen  and  carbon  dioxide  are  less 
harmful  than  oxygen,  but  water  vapour,  even  in  tiaces 
is  very  prejudicial.  Active  nitrogen  combines  with  the 
vapour  of  mercury,  cadmium,  zinc,  arsenic,  sodium,  and 
sulphur  to  form  nitrides,  which  are  decomposed  by  water 
or  potassium  hydroxide  solution,  with  evolution  of 
ammonia.  Carbon  bisulphide  yields  polymeric  carbon 
monosulphide  and  a  blue  polymeric  nitrogen  sulphide. 
Sulphur  chloride  gives  ordinary  yellow  nitrogen  sulphide. 
All  organic  compounds  tried,  except  carbon  tetrachloride, 
yield  hydrocyanic  acid  freely,  but  not  cyanogen.  In  the 
case  of  halogen  compounds  cyanogen  chloride  is  formed. 
Benzene  appears  to  yield  cyanobenzene. — A.  S. 

Draft  Regulations  under  Section  79  of  the  Factory  and 
Workshop  Act,  1901  (1  Edw.  7.  c.  22),  for  the  Manufacture 
of  Chromafe  and  Bichromate  of  Potassium  or  Sodium. 
In  pursuance  of  Section  79  of  the  Factory  and  Workshop 
Act,  1901,  the  following  Regulations  have  been  drawn  up  to 
apply  to  all  factories  and  workshops  or  parts  thereof  in 
which  is  carried  on  the  manufacture  of  chromatc  or 
bichromate  of  potassium  or  sodium. 

In  these  Regulations  "  Chrome  process  "  means  manipu- 
lation, movement  or  other  treatment  of  chromatc  en 
bichromate  of  potassium  or  sodium.  "Efficient  exhauti 
draught"'1  means  localised  ventilation  effected  by  heat  or 
mechanical  means,  for  the  removal  of  .steam  or  du  I 
to  prevent  them  from  escaping  into  the  air  of  any  pi 
in  which  work  is  carried  on. 

1.  With  regard  to  every  uncovered  fixed  vessel,  whether 
pot,  pan,  vat  or  other  structure,  containing  any  corn 
liquid  :— {«)  Kach  such  vessel  shall,  unless  its  edge  i-  at 
3  feet  above  the  adjoining  ground  or  platform,  be  securely 
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fenced  ;  (6)  For  the  purposes  of  paragraph  (a)  of  this 
Regulation  no  fencing  shall  be  deemed  to  be  secure  unless  it 
extends  to  a  height  of  at  least  3  feet  above  the  adjoining 
ground  or  platform  :  provided  however  that  Paragraph  (b) 
of  this  Regulation  shall  not  apply — (i)  to  any  vessel  con- 
structed before  1st  January,  1899  ;  or  (ii)  where  a  height  of 
3  feet  is  impracticable  by  reason  of  the  nature  of  the  work 
to  be  carried  on  ;  (c)  No  plank  or  gangway  shall  be  placed 
across  any  such  vessel  unless  such  plank  or  gangway  is — 
(i)  at  least  18  inches  wide  ;  and  (ii)  securely  fenced  on  both 
sides  ;  either  by  upper  and  lower  rails,  to  a  height  of  3 
feet,  or  by  other  equally  efficient  means  ;  (d)  where  such 
vessels  adjoin,  and  the  space  between  them  either — 
(i)  affords  foothold,  and  is  not  fenced  as  in  paragraph  (c)  (ii) 
of  this  Regulation,  or  (ii)  is  less  than  18  inches  in  width, 
clear  of  any  brick  or  other  work  surrounding  them,  a  secure 
barrier  shall  be  so  placed  as  to  prevent  passage  between 
them. 

2.  All  dangerous  places  near  to  which  persons  are 
employed  or  near  to  which  they  have  to  pass,  shall  be 
efficiently  lighted  by  day  and  night. 

3.  Grinding,  unless  done  with  slow  moving  edge  runners, 
and  sieving  the  raw  materials,  evaporating,  and  packing 
shall  not  be  carried  on  except  either — («)  with  an  efficient 
exhaust  draught  ;  or  (6)  in  such  a  manner  as  will  prevent 
escape  of  dust  or  fume  into  the  air  of  any  place  at  which 
work  is  carried,  on. 

4.  No  person  under  18  years  of  age  and  no  female  shall 
be  employed  in  any  chrome  process. 

5.  (a)  Every  person  employed  in  a  chrome  process  shall 
be  examined  by  the  Surgeon  once  in  every  calendar  month 
on  a  date,  or  dates,  of  which  due  notice  shall  be  given. 
The  Surgeon  shall  undertake  any  necessary  medical 
treatment  of  lesions  contracted  in  consequence  of 
such  employment.  (6)  A  Health  Register  containing 
the  names  of  all  persons  employed  in  any  chrome  process 
shall  be  kept  in  a  form  approved  by  the  Chief  Inspector 
of  Factories,  (c)  No  person  after  suspension  shall  be 
employed  in  any  chrome  process  without  written  sanction 
from  the  Surgeon,  entered  ir>  the  Health  Register. 

6.  Requisites  (approved  by  the  Surgeon)  for  treating 
slight  wounds  and  ulcers  shall  be  kept  at  hand  and  be 
placed  in  charge  of  a  responsible  person. 

Regulations  7  to  11  relate  to  the  provision  of  overalls, 
respirators,  lavatory  accommodation,  etc.,  while  regulations 
12  to  20  refer  to  the  duties  of  persons  employed. 

Electro-chemical     and     electromeiallurgical     industries     of 
Lyons.     Chem.  Trade  J.,  July  12,  1913.     [T.R.] 

The  electro-chemical  and  electro-metallurgical  industries 
of  the  consular  district  of  Lyons  continue  to  expand  satis- 
factorily. The  manufacture  of  nitrides  from  bauxite  by 
the  Serpek  process  has  not  yet  passed  out  of  the  experi- 
mental stage,  the  costly  experiments  which  have  been 
carried  on  for  the  last  two  years  not  having  been  so 
successful  as  was  anticipated,  owing  to  difficulties  in 
arriving  at  the  necessary  temperatures  in  the  electric 
furnace.  The  production  of  cyanamide  is  being  carried  on 
at  Notre  Dame  de  Briancon  (Isere),  on  a  small  scale. 
The  output  of  the  various  branches  of  these  industries  in 
the  Lyons  district  in  1912  is  estimated  as  follows  : — 


Articles. 

Quantity. 

Value. 

Tons. 

9,000 
30,000 
15,000 
20,000 

1,500 

£ 
594,000 

Ferro-silicon     

204,000 

Ferro-chrome  and  ferro-manganese 
Calcium  carbide      

270,000 
200,000 

54,000 

Total    

— 

1,322,000 

Alum  mountain  in  New  Mexico.     Chem.  Trade  J.,  June  21, 
1913.  [T.R.] 

The  alum  mountain  near  the  Gila  River,  in  South-western 
New  Mexico,  is  900  ft.  higb,  covering  2  square  miles,  and  the 
United  States  Geological  Survey  finds  it  to  be  so  pure 
that  for  many  uses  it  can  be  marketed  in  the  natural 
•state.     As   a    probable    future   source    of   aluminium   this 


material  has  a  still  greater  value.  Enormous  beds  of  lignite 
near  by  offer  power  at  one-fourth  to  one-half  of  the  cost 
of  hydro -electric  power. 

Errata. 

Graphite  industry  of  Madagascar.     (See  this  J.,  1913,  656.) 

The  exports  of  graphite  during  the  first  quarter  last 
year  were  980,000  kilos.,  in  1912  474,000  kilos.,  and  in 
1911  259,000  kilos.  The  exports  in  1916  are  expected  to 
reach  20,000  metric  tons. 

Arsenic  for  Russia.     See  Trade  Report,  p.  770. 

Determination  of  nitrites  by  means  of  thiourcu  and  the 
interaction  of  nitrous  acid  and  thiourea  in  presence  of 
acids  of  different  strength.  Coade  and  Werner.  See 
XXIII. 


and    apparatus 


Patents. 

Sulphuric    acid ;     Manufacture    of   — 

therefor.     G.  K.  Davis,  Manchester.     Eng.  Pat.  15,459, 
July  2,  1912. 

A  number  of  transverse  shafts  canying  fanners  are 
mounted  within  chambers  of  the  usual  type,  and  each 
chamber  is  divided  by  a  weir  into  two  compartments. 
Rotation  of  the  shafts  causes  the  acid  to  be  sprayed  from 
one  division  into  the  other,  and  circulation  is  secured  by 
arranging  an  external  channel  (preferably  fitted  with  a 
cooling  pipe)  through  which  the  acid  is  returned.  Owing 
to  the  increased  speed  of  reaction,  the  chambers  are  of 
smaller  size  than  is  customary,  and  with  suitable  modifica- 
tions, such  chambers  may  be  employed  for  denitrating 
and  for  absorbing  nitrous  compounds  (see  Eng.  Pat.  2113 
of  1909;    this  J.,  1910,  79).— F.  Sodn.' 


Sulphuric  acid;    Apparatus  for  the  concentration  of - 
A.  Zanner.     Ger.  Pat.  260,655,  Aug.  31,  1912. 


After  a  preliminary  concentration,  e.g.  in  quartz  vessels 
communicating  with  one  another  by  overflow  tubes,  the 
final  concentration  is  effected  in  open  vessels  disposed  in  a 
closed  muffle  heated  over  practically  the  whole  of  its  outer 
surface  by  fire-gases. — A.  S. 


Manufacture     of- 


F.     Perry, 


Ammonium     salts 

Tipton,   Staffs.     Eng.    Pat.    14,079,"  June   17,    1912. 

Mond  or  other  producer,  coke  oven,  illuminating  or  the 
like  gas  is  treated  with  a  solution  of  sulphate  or 
chloride  of  iron,  or  waste  "  pickle,"'  without  subsequent 
purification  of  the  lesulting  liquor  by  oxidation.  A 
precipitate  of  iron  sulphide,  which  may  be  roasted  to 
sulphate  or  oxide,  is  thus  produced,  and  a  solution  of  an 
ammonium  salt. — F.  Sodn. 

Nitrogen   and  carbon  dioxide  ;    Processes  and  apparatus 

for  making .     C.  D.  McCourt,  London,  and  C.  Ellis. 

Montclair,  N.J..  U.S.A.  Eng.  Pat.  25,629,  Nov.  8, 
1912.  Under  Int.  Conv.,  Jan.  26,  1912. 
A  mixture  of  fuel  and  air  is  made  to  undergo  surface 
combustion  in  apparatus  such  as  is  described  in  Eng.  Pats. 
25,808  of  1909  and  4362  of  1910  (this  J.,  1910,  1448: 
1911,  406),  so  as  to  give  a  product  containing  only  traces 
of  unconsumtd  fuel  or  oxygen,  and  the  carbon  dioxide  is 
subsequently  absorbed  from  the  gases  by  a  suitable  liquor 
(such  as  alkali  carbonate)  which  is  made  to  circulate 
through  the  absorption  apparatus  and  is  afterwards 
subjected  to  heat  derived  from  the  combustion  pro.  i 
The  residual  nitrogen,  after  purification,  is  tixid  as 
calcium  cyanamide,  in  a  suitable  convoitcr.— F.  Sodn. 

Calcium    carbide;     Process    of    producing -.     M.    W. 

Murrav,    Assignor   to   G.    H.    Rosenblatt.    New    \ork. 

U.S.  Pat.  1,060,206,  April  29,  1913. 
Very  high  temperatures,  suitable  for  the  manufactUW  of 
calcium  carbide,  carboiundum,  and  the  like,  aw  produced 
by  superheating  and  earburettmg  erploeiT*  miarurei 
of  <*as  (such  as  water-gas)  and  nh.  and  Bubjeetmg  them 
(preferably    under    pressure)    to    surface    coniluM  ion.    tj 
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forcing  them,  for  example,  through  a  bed  of  heated  small 
pieces  .if  magnesia,  below  which  is  a  conveyor  carrying 
the  material  to  be  heated.  Aromatic  and  unsaturated 
hydrocarbons,  and  vapours  of  explosive  substances, 
BUeh  as  picric  acid,  may  be  used  in  carburctting  the 
mixture. — F.  SoDH. 


arsenal  ;    M<thod  of  making 


-.  C.  B.  Sprague, 
Salt  Lake  (Sty,  Utah,  Assignor  to  United  States  Smelt- 
ing. Refining  and  Mining  Co.,  Portland.  Mc.  U.S. 
Pat    1.004,023.  June   10,   1013. 

Material  containing  lead  and  arsenic  is  roasted  in  the 
presence  of  air.  at  a  moderate  red  heat,  and  the  lead 
arsenate  present  is  then  dissolved  by  means  of  a  solution 
of  caustic  alkali  and  subsequently  precipitated  by  neutral- 
ist ion. — F.  Sodx. 

Bromine  or  bromides  ,    Production  of .     F.  I.  du  Pont, 

Wilmington,  Del..  Assignor  to    Internat.  Haloid    Co. 
U.S.  Pat  1.004.400,  June  10,  1913. 

As  aqueous  solution  containing  tee  bromine  is  agitated 
with  carbon  tetrachloride,  or  other  immiscible  solvent 
capable  of  extracting  the  bromine,  and,  after  separating 
from  the  aqueous  layer  (and  preferably  drying),  the 
bromine  extract  is  shaken  with  antimony. — F.  Sodn. 

Sodiutn  nitrate  from  row  material ;    Process  of  extracting 

.     M.   R.   Lamb,  Assignor  to  Allis-Chalmers  Co., 

Milwaukee,  Wis.     U.S.  Pat.  1,065,053,  June  17,  1913. 

The  disintegrated   material    is    mixed  with  water,   and 

rock  and  sand  are  removed  mechanically.     The  remaining 

fine  pulp  is  filtered,  the  solution  is  evaporated  and  the 

lue  mixed  with  mother  liquor  and  heated,  to  induce 

itallisation    of    sodium   chloride,    which    is    removed. 

]|y.  sodium  nitrate  is  separated  from  the  remaining 

liquor. — F.  Sodx. 

Lyes    containing    Sodium    carbonate    and    alkali    borates; 

Process    for    the.    treatment    of .     H.     Foersterling, 

P.    Hovlcr,   and   A.    L.    Gardner.     Gcr.    Pat.   260,993, 
July  9,  1912. 

The  process  is  based  on  the  fact  that  borax  has  the  power 
of  salting-out  sodium  carbonate  from  hot  solutions. 
The  lyes  arc  kept  boiling  and  the  sodium  carbonate  is 
ted  from  the  mother-liquor  either  continuously 
or  in  stages.  In  applying  the  process  to  the  mother 
liquor-  obtained  in  the  process  described  in  Ger.  Pats. 
193,722  and  218,660,  the  treatment  is  restricted  so  that 
a  quantity  of  sodium  carbonate  is  left  in  the  mother- 
liquors  sufficient  for  the  decomposition  of  a  further 
quantity  of  boron  mineral. — A.  S. 

Alkali*  ;    Process  for  obtaining in  the  form  of  nitrates 

from    alkali-bearing    rocks.     Cbem.     Fabrik    Rhenania 
and  A.  Mesaersehmitt.     Ger.  Pat.  201 ,099,  May  24, 1011. 

The  rocks,  especially  those  of  recent  volcanic  origin,  arc 
powdered  and  boiled  with  s  solution  of  calcium  nitrate 
or  other  suitable  nit  rate,  with  or  without  addition  of  lime, 

and  preferably  under  pressure,     it  is  stated  that  by  this 

tod  about  ISO  kilo.-,  ol  potassium  nitrate  and  220  kilo.-, 
'lium  nitrate  can   be  obtained  from   1000  kilos,  of 
phonolith. — A.  S. 

Potatik  "alts  and  the  like;    PfOCi       mid  apparatus  for  the 
0„.    ,hr,/ii, position,    dissolving,    and    purification 
r,f .     k.  Tide.    Oct.  pat.  201, 2lo.  Oct.  is,  1911. 

Thb  material  to  be  decomposed,  dissolved  or  purified  a 
moved  continuously  through  the  apparatua  in  contact 
with  the  decomposing,  dissolving  oi  trashing  liquid. 
In  oidei  to  allow  the  material  to  n  mam  in  contact  w  itbthe 
liquid  for  a  sufficient  time  to  ensure  compb  tecU  <x  mpoail  ion, 
.ion  or  purification,  meant  an  provided  whereby  thi 
ed  of  the  conveying  device  can  be  accelerated  or 
diminished,  or  the  convejror  can  be  stopped,  or  it-  action 
periodically  U  'his  way  the  materia]  can    be 

k<  pt  in  the  np:  tor  the  requisite  time  and  d 

•1  in  tin  ■  the  opposite  direction  u  thi  liquid, 

or  pertly  in  the  d  partly  in  the  opposite  din  ction. 

^     '  '  —A 


Ammonia;    Manufacture  of .     A.  J.   Boult,  London. 

From  Centralstelle  f.  Wissenseh.-technische  Unter- 
suohongen,  Neubabclsberg,  Germany.  Eng.  Pat. 
14,585,  June  21,  1912. 

See  Ger.  Pat.  252,997  of  1912  ;  this  J.,  1912, 1 178.— T.F.B. 

Ammonia  [and  molybdenum-nitrogen  compounds'] ;  Process 

for  producing .     Badische  Anilin  und  Soda  Fabrik. 

Second  Addition,  dated  Jan.  9,  1913,  to  Fr.  Pat.  431,295, 
June  19,  1911.     Under  Int.  Conv.,  Jan.  30,  1912. 

See  Gcr.  Pats.  259,648  and  259,649  of  1912  ;  this  J.,  1913, 
657.— T.  F.  B. 

Ammonium  stdphate  from  ammonium  bisulphite  ;    Process 

for  producing .     Badische  Anilin  und  Soda  Fabrik. 

Fr.  Pat.  452,961,  Jan.  8,  1913.  Under  Int.  Conv.,  Jan. 
27  and  29,  and  June  11,  1912. 

See  Eng.  Pat.  12,845  and  14,114  of  1912;    this  J.,  1913, 
363.— T.  F.  B. 


Salt ;     Method    of    precipitating- 


J.     Hodgkirscn, 


Manchester,  Assignor  to  J.   F.   Scacombe,  East   Ham. 
U.S.  Pat.  1,065,128,  June  17,  1913. 

See  Eng.  Pat.  26,068  of  1008  ;  this  J.,  1910,  24.— T.  F.  B. 

Heating  gases  to  high  temperatures  ;    MOhcd  cf  ai,d  meo%s 

for .     [Production  of  oxides  of  nitrogen.]     C.  F.  R. 

von  Koch,  Stockholm.     U.S.  Pat.  1,065,144,  June  17, 
1913. 

See  Eng.  Pat.  14,528  of  1911  ;  this  J.,  1912,  490.- T.F.B. 

Lime  cartridge  for  mining  purposes.  H.  L.  Storey  and 
J.  Parkinson,  Lancaster.  U.S.  Pat.  1,065,261,  June  17, 
1913. 

See  Eng.  Pat.  10,442  of  1912  ;  this  J.,  1912,  922— T.F.B. 

Separating  liquefied  mixtures  of  gases  [air] ;  Process  for 
.     A.  C.  Morrison.     Fr.  Pat.  452,834,  Jan.  2,  1913. 

See  U.S.  Pat  L056,043of  1913  ;  this  J.,  1913, 426.— T.F.B. 

Chemical    compounds    or    minerals    such    as    phosphates ; 

Process    for     decomposing by    superheated    steam. 

H.   C.   Woltereck   and  J.    Moeller.     Fr.    Pat.   452,993, 
Jan.  9,  1913. 

See  Eng.  Pal.  28,920  of  1911  ;   this  J.,  1913,  85.— T.  F.  B. 

Alkalis  or  alkaline  compounds  and  hydraulic  cement  from 
minerals    or    rocks    containing    alkalis ;     Simultaneous 

manufacture  of .     E.  YV.  Jungner.     Fr.  Pat.  453,401, 

Nov.   15,  1912.     Under  Int.  Conv.,  Jan.  30,  March  7, 
and  May  7,  1912. 

Ski;  Eng.  Pats.  26,497  and  28,970  of  1912  ;   this  J.,  1913, 
534,  480.— T.  F.  B. 


VIII.— GLASS  ;    CERAMICS. 

Fireproof  porcelain.      Heinecke.     Chem.-Zeit.,    1913,   37, 

768. 
I  hi.  so-called  "  fireproof"  porcelain  cooking  vessels  upon 
the  market  can  only  be  regarded  as  fire-resistant,  since 
in  technology  the  term  "fireproof"  is  restricted  to  pro- 
ducts melting  above  Seger  cone  2(>.  The  basis  of  European 
hard  porcelain  is  a  mixture  of  50  parts  of  clay,  25  of 
Eel  par  and  25  of  quartz.  A  body  prepared  from  a  mixture 
of  30  pari  of  Zettlitz  kaolin,  62  of  felspar  and  46  of  alumina 
(burnt  at  Seger  cone  18,  or  preferably  fused  in  an  electric 
furnace)  doe    nol   melt  below  Seger  cone  36  to  36,  bul 

i   it    often    without  melting  at  high  temperatun 
advi  able  to  n  place  fche  felspar  by  an  intimate  mixture 
I    ,,,,,].  of  f.|  par  with  ::  to  6  mo].-,  of  alumina.    Very 
i  ompact  and  fire  re  i  -taut  m. i    e     (melting  al  Seger  i 
37)  may  be  prepared  from  a  well-burnl  mixture  of  alumina 
and  magnesia.-    ''.  V  M. 
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Patents. 

Quartz   masses  for   the   manufacture   of   tubes   of  quartz  ; 

Method    of   fusion    of .     A.     L.     Billon-Daguerre. 

Fr.   Pat.   453,219,  Jan.    16,   1913.     Under  Int.   Conv., 
Jan.  20,  1912. 

Siucious  bodies  containing  spar  and  fluorine,  and  having 
a  melting-point  at  about  2000°  C.  are  heated  in  an  electric 
furnace  to  1800°  C.  till  soft  and  are  fashioned  into  rings, 
the  completion  of  fusion  being  achieved  at  2000°— 2500°  C. 
by  means  of  the  oxyhydrogen  flame.  These  rings  are  then 
used  to  build  up  vessels  of  any  required  shape  in  the 
oxyhydrogen  flame. — H.  H.  S. 


White    enamels;     Manufacture    of - 


-.  Verein.  Chem. 
Fabr.,  Landau,  Kreidl,  Heller  und  Co.  First  Addition, 
dated  Jan.  18,  1913,  to  Fr.  Pat.  438,908,  Jan.  11,  1912 
(this  J.,  1912,  643).     Under  Int.  Conv.,  May  4,  1912. 

The  power  of  hydrates  of  conferring  opacity  was  found  to 
be  most  effective  when  2 — 7  per  cent,  of  alkali  was  present. 
It  is  stated  that  the  content  of  water  of  hydration  influences 
the  covering  power  of  enamels,  and  that  it  is  favourable 
to  opacity  to  increase  the  alkali  content  at  the  expense 
of  the  water  of  hydration. — H.  H.  S. 

Moulds  of  kaolin  for  the  manufacture  of  ceramic  objects. 
Bruder   Mracek.     Fr.    Pat,    452,842,    Jan.    3,    1913. 

The  mould  is  made  of  kaolin  and  fired  at  cone  3. — H.  H.  S. 

Abrasive     material;      Process     for     producing -from 

bauxite.  Soc.  Anon,  des  Produits  Abrasifs  et  Alumineux 
de  Provence.  Fr.  Pat.  453,138,  Jan.  14,  1913.  Under 
Int.  Conv.,  Jan.  26,  1912. 

An  abrasive  material  of  hardness  8  on  Mohs'  scale  is 
produced  by  heating  a  special  bauxite,  containing  at 
least  18  per  cent.  Fe,03,  without  fluxes,  first  to  1200°  C, 
where  the  mass  undergoes  a  modification  shown  by  a 
change  of  tint  to  iron-grey  and  then  to  1800°  C. — H.  H.  S. 

[Quartz]  glass  and  process  of  making  same.  F.  Wolf- 
Burckhardt  and  W.  Borchers.  First  Addition,  dated 
Jan.  30,  1913,  to  Fr.  Pat,  432,786,  July  31,  1911. 

See  Eng.  Pat.  2176  of  1913;  this  J.,  1913,  365.— T.  F.  B. 

Quartz  articles  ;    Process  for  producing  transparent . 

Zirkonglas-Ges.  m.  b.  H.    Fr.  Pat,  453,517,  Jan.  23,  1913. 

See  Eng.  Pat.  2150  of  1913 ;  this  J.,  1913,  427.— T.  F.  B. 


Glass ;      Apparatus    for     drawing 


-.     W.     A.     Jones. 
Fr.  Pat.  453,098,  Jan.  13,  1913. 

See  Eng.  Pat.  628  of  1913;  this  J.,  1913,  535.— T.  F.  B. 

IX.— BUILDING  MATERIALS. 

Patents. 

Cement  blocks  ;   Process  of  forming .     C.  Westergard, 

Everett,  Wash.     U.S.  Pat.  1,063,899,  June  3,  1913. 

Hf.ated  sand  is  mixed  with  asphaltum,  cement  and 
sulphur  are  added,  and  the  mass  is  mixed  with  sufficient 
water  to  make  a  plastic  mass  which  is  pressed  into  moulds. 
The  moulded  articles  are  "  cured "  by  sprinkling  and 
submerging  in  water,  treating  with  steam,  increasing  the 
pressure,  and  intermittently  sprinkling,  after  which  they 
may  be  rapidly  submitted  to  a  high  temperature. — F.  Sodn. 

Waste  gases  of  combustion  from  Portland  cement,  lime,  and 

other  kilns  ;    Process  of  utilising  the .     F.  Schott, 

Heidelberg,  Germany.     U.S.  Pat.   1,064,550,  June   10, 
1913. 

After  separating  the  heavier  particles  of  dust,  the  gases 
are  cooled,  and  the  finer  dust  particles  and  condensed 
potassium  and  ammonium  salts  are  separated  by  filtration. 
The  remaining  gases  may  be  drawn  off  by  suction  and 
passed  into  the  atmosphere. — F.  Sodn. 


Cement ;    Process  of  manufacture  of  an  impermeable • 

A.  M.  H.  Hansen  and  M.  C.  J.  Neve.     Fr.  Pat,  453,751, 
Jan.  29,  1913.     Under  Int.  Conv.,  Jan.  30,  1912. 

Forty  parts  of  fish  oil  or  other  grease  are  boiled  with  10 
parts  of  hydrochloric  acid,  and  this  mixture  is  added, 
whilst  hot,  to  200  parts  of  quicklime,  previously  slaked 
with  300  parts  of  water.  The  resulting  paste  is  allowed 
to  harden,  and  is  then  broken  into  pieces  and  a  suitable 
quantity  added  to  lumps  of  cement  clinker,  and  this 
mixture  ground  and  sifted  in  the  ordinary  way. — W.  C.  H. 

Basalt;    Manufacture  of  articles  of  fused  and  reconstituted 

[devitrified] .     F.  Ribbe.     Fr.  Pat,  453,366,  Jan.  13, 

1913. 

The  process  claimed  in  Fr.  Pat.  418,624  (this  J.,  1911,  88) 
is  extended  so  as  to  include  the  recovery  of  a  quantity 
of  cast  iron  as  a  by-product  in  the  fusion  of 
basalt,  the  separation  of  basalt  and  pumice-like  basalt 
in  a  special  crucible,  by  decantation,  the  production 
of  objects  in  pumice,  covered  with  basalt  without 
complicating  the  moulding  operation,  and  the  decolour  - 
isation  of  articles  of  pumice  or  basalt  by  acting 
on  these  materials  with  air  at  a  high  temperature. 
Devitrification,  without  re-heating,  is  secured  by  using 
sets  of  dihedral  or  square  metal  moulds,  arranged  so  that 
only  a  single  wall  separates  two  objects,  and  by  super- 
posing the  sets  during  cooling ;  the  sets  are  heated  prior 
to  the  first  fusion  and  are  coated  on  the  outside  with  heat 
non-conducting  materials.  In  the  case  of  the  use  of  single 
moulds,  these  can  be  covered  with  a  coat  of  basalt.  Tiles 
can  be  made  automatically  by  using  open  moulds  charged 
with  material  and  passed  under  a  roller,  and  the  objects 
devitrified  without  previous  removal  from  the  moulds. 

— W.  C.  H. 

Artificial  stone,  and  its  process  of  manufacture.     G.  Bois- 
selier  and  E.  Diligeon.     Fr.  Pat.  453,388,  April  2,  1912. 

Building  materials  of  any  shape  or  size  are  made  from  the 
following  ingredients  which  give  rise  to  the  formation  of 
a  hydrated  magnesium  oxychloride.  A  mixture  of  the 
following  solids,  lead  carbonate,  2  parts,  magnesium 
carbonate,  87  parts,  calcined  alumina,  1  part,  powdered 
felspar,  9  parts,  and  caustic  soda,  1  part,  is  treated  with 
a  liquid  composed  of  80  to  100  lities  of  hvdrochloric  acid 
of  25°  B.  (sp.  gr.  1-21),  14  to  16  litres  of  a  solution  of 
magnesium  chloride  of  22°  B.  (sp.  gr.  1-18),  1  to  2  litres 
of  zinc  sulphate  or  basic  lead  acetate  of  12°  B.  (sp.  gr. 
1-091),  and  500  grms.  of  burnt  alum.  Varying  quantities 
of  such  materials  as  broken  crockery,  earthenware,  gravel, 
sand,  earth,  wood  or  stone  sawdust,  etc.,  are  incorporated 
with  the  mass  formed  by  mixing  the  above  compositions. 

— W.  C.  H. 


E. 


Artificial    stone;     Process    of    manufacture    of 

Dumas.     Fr.   Pat.   453,417,  Jan.   21,    1913. 

The  stone  is  made  of  a  mixture  of  white  or  brown  cement 
and  river  sand,  together  with  slag  or  slag  and  tufa. 

— W.  C.  H. 

Building   bricks   made    by   agglomeration    in    the   cold.     1  . 

Chauvot,  L.  Davion  and  E.  Douzal.     Fr.  Pat.  463,663, 

April  9,  1912. 
The  main  constituents  of  the  bricks  are  slaked  lime,  -and 
and  a  small  quantity  of  cement,  which  are  moistened  with 
water  containing  colloidal  iron  oxide.  The  m.i-s  is 
moulded  into  objects  which  arc  then  immersed  for  a  -lioit 
time  in  a  solution  of  an  alkali  silicate,  or  this  ma\  i' 
introduced  into  the  mass  during  the  mixing. — W.  C.  H. 


E. 


Wood  ;    Process  of  injection    [impregnation]  of 

Golorons.     Fr.  Pat.  4;.:{,4:r..  .Ian.    17.   1913. 

The   injection    cylinder    is    provided    with    safety    valvOB. 

A  supplementary  creosote  receptacle  i-  used  to  feed  the 
receptacle  arranged  to  supply  the  cylinder,  and  its  tem- 
perature is  about  the  same  as  that  of  the  latter.      A  raised 

receptacle  is  used  so  that  the  sleepers  may  always  be 
immersed  in  the  creosote,  although  they  alK.,rli  it.  so  that 
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the  time  of  contact  and  amount  absorbed  may  be  the  same 
for  all  the  sleepers.  The  www  is  produced  by  a  steam 
jet  ejector  and  not  by  a  pump.  The  process  aims  at  saving 
%S  to  90  per  cent,  of  the  quantity  of  ereo>ote  required  for 
impregnating  the  sleepers. — \V.  C.  H. 


X.— METALS;    METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 


Iron  ;    Influence  of  phosphorus  on  the  properties  of 
E.  d'Amico.     Ferram,  1913,  10,  289—304. 


SteeU ;      Thermo-electricity     of 


W.      Broniewski. 


Comptes  rend.,  1913,  156,  1983—1985. 

The  author  has  determined  the  thermo-electric  power,  in 
relation  to  copper,  of  five  carbon-steels  containing : 
Mn  up  to  0-09,  Si  up  to  005,  S  up  to  0-022,  and  P  up  to 
0006  per  cent.  The  results  are  represented  graphically 
and  show  that  this  method  is  equal  or  superior  to  the 
other  methods  usually  employed  for  gaining  information 
on  the  critical  poind  of  ateek.  In  the  steel  with  C  007  per 
cent.,  the  critical  point  '/_,  is  at  about  730°  C,  just  as  with 
electrolvtic  iron  (see  this  J.,  1913,  290),  but  a3  is  at  about 
850°  C.  as  compared  with  950°  C.  for  pure  iron.  In  the 
steel  with  C  0-24  per  cent.,  recalescence  («,)  makes  its 
appearance  at  the  critical  point  a.,,  and  a3  is  shown  by  a 
Blight  change  of  direction  below  800°  C.  In  the  case  of 
the  iteeh  richer  in  carbon  (0-44.  0-79,  and  1-12  per  cent. 
respectively),  a,  and  a3  become  merged  in  the  recalescence 
point  (a,),  which  is  shown  by  a  break  in  the  curve  corres- 
ponding to  about  140  microvolts. — A.  S. 

Determination  of inzincores.    L.Schneider. 

Oesterr.  Zeits.  Berg-  u.  Hiittenw.,  1913,  61,  365 — 367. 

Ten  jrrms.  of  finely  powdered  blende  or  calamine  intimately 
mixed  with  .">  u'rm-.  of  quartz,  and  100  C.C.  of  concentrated 
sulphuric  aeid  an-  heated  to  100"— 170  C.  in  a  300 — 400 
Ha-k  placed  in  an  oil  bath,  dry  air  being  passed  through 
the  apparatus      Th<  Mai  a  U-tube  filled  with  small 

dry  quartz  fragment-,  then  a  flask  containing  not  more 
than  100  c.c.  of  water.  A  fre-h  flak  :-  substituted  after 
one  hour:  the  o|x-ration  i~  interrupted  when  silicic  acid 
no  longer  separates.  The  liquid  is  evaporated  to  dryne 
in  a  platinum  dish  after  adding  2  trrni^.  of  potassium 
nitr  leatroy    intphuroui    acid.    The    reaidne    i 

with  water,  l'<  <■.<■.  of  strong  ammonia  added, 
and  the  solution  lK.il*  'I  with  calcium  chloride,  the 
precipitate    O tared    off,    ignited    in    a   platinum    dish, 

tr*-at<d    with     acetic     acid,     evaporated     to     dryness    and 

l  with  hot  water.  The  reaidne  of  calcium  fluoride 
and  rinea  i-  ignited  and  weighed,  the  latter  is  rrrlstihariri 

with  bydroflliorie  acid,  and  after  again  igniting  the  calcium 
fluoride  j.  weighed.  The  fjr^t  weighing  is  useful  as  a  cheek, 
an  the  ratio  of  StO,  (taken  by  difference)  and  CaF(  is  I  i  3-4. 
Thin  fignre  is  empirical.     The  results  are  stated  to  be  low  : 


Three  scries  of  experiments  were  made  on  the  natural, 
annealed,  and  chilled  material  of  12  samples  with  increasing 
phosphorus  content  (0012 — 1-242  per  cent.).  Chemical 
composition,  specific  gravity,  and  metallographical 
characters  are  given.  The  following  conclusions  are 
submitted  : — The  increase  in  hardness  is  nearly  propor- 
tional to  the  phosphorus  content  (about  12  Brinell  units 
per  0-1  per  cent.)  increase.  Elasticity  is  increased  (about 
2-7  kilos,  per  sq.  mm.  per  0-1  per  cent.).  Tensile  strength 
increases  until  0-5  per  cent.  P  is  reached,  beyond  which  it 
decreases.  Expansion  and  contraction  decrease  as  the 
tensile  strength  increases  with  low  phosphorus  contents  ; 
but  with  high  phosphorus  they  are  practically  nil.  Above 
0-24  per  cent.  P  the  metal  is  very  brittle.  The  electric 
luctivity  is  lowered,  but  the  magnetic  properties  are 
influenced  only  by  a  high  phosphorus  content,  the  latter 
counteracting  the  effect  of  the  preliminary  treatment  of 
the  material.  Numerous  tables,  diagrams,  and  micro- 
photographs  are  given. — W.  R.  S. 


about  3*5  per  cent,  of  tho  fluorine  present  appears  to 
escape  estimation. — W.  R.  S. 

Metallurgical  products ;    The  influence  of  "  drawing  "  on 

the   properties   of .     L.    Guillct.     Rev.    Met.,    1913, 

10,  769—777. 

Drawing  has  been  found  to  raise  the  elastic  limit,  increase 
the  brittleness,  and  reduce  the  elongation  of  metals. 
Experiments  made  to  ascertain  the  difference  in  behaviour 
of  annealed  and  rolled  plates  of  pure  aluminium,  and  of 
aluminium  alloys,  in  water,  and  solutions  of  sodium 
hydroxide  (1  per  cent.),  sodium  chloride  (1,  5,  and  10  per 
cent.),  hydrochloric  acid  (1  per  cent.),  and  magnesium 
chloride  ( 1  per  cent.),  showed  that  while  in  general  the  rolled 
plates  were  attacked  to  a  greater  extent  than  the  annealed 
plates,  this  result  was  not  invariable. — T.  St. 

Metals  ;    Electrical  emissivity  of  and  disintegration  of  hot 

.     J.  A.  Harker  and  G.  W.  C.  Kaye.     Roy.  Soc. 

Proc,  1913,  A.  88,  522—538. 

The  metals  were  heated  by  alternating  current,  mostly  in 
nitrogen  at  reduced  pressure.  Positive  electricity  was 
emitted  at  temperatures  from  about  1000°  to  1400°  C,  and 
for  metals  which  melt  within  this  range,  a  sudden  and 
marked  increase  in  the  positive  current  often  occurred  at 
the  melting  point,  probably  owing  to  the  sudden  release 
I  of  occluded  gas.  The  positive  current  appears  to  be 
increased  in  presence  of  oxygen.  Negative  electricity 
predominates  at  higher  temperatures  and  increases  rapidly 
with  the  temperature.  With  carbon  in  air  at  atmospheric 
pressure,  a  negative  ionisation  current  of  3£  amperes 
was  obtained.  At  moderate  pressures  the  negative  currents 
appear  to  be  largely  increased  when  considerable  sputtering 
of  the  metal  occurs  ;  they  are  probably  due  to  a  chemical 
reaction  between  the  metal  and  the  surrounding  gas. 
It  is  considered  that  the  deposits  obtained  in  these  experi- 
ments are  due  not  only  to  volatilisation  and  condensation, 
as  ordinarily  underslood,  but  also  to  straight  line  emission 
of  particles  (compare  Reboul  and  de  Bollemont,  this  J., 
1911,  429,  1262.)  Carbon  becomes  soft  and  plastic,  and 
readily  sublimes,  at  about  2500°  C.  A  metal  tube  cooled 
by  water  was  surrounded  by  a  carbon  tube,  and  the  latter 
was  heated  by  low-voltage  alternating  current  to  about 
2500°  C,  hydrogen  being  passed  between  the  two  tubes. 
After  about  £  hour,  the  metal  tube  was  coated  with  a 
deposit  of  carbon  sufficiently  hard  and  coherent  to  be 
removed  in  short  lengths.  It  is  suggested  that  carbon  of 
high  purity  could  be  obtained  in  this  way  by  fractional 
distillation. — A.  S. 


Electro-chemical  and  electrometallurgical  industries  of  Lyons. 
Chem.  Trade  J.,  July  12,  1913.     [T.R.].     -See  VII. 

Determination   of  small   quantities   of   lead.     Elsden    and 
Stansfield.     See  XXIII. 

Patents. 

Steel  or  other  metals  ;  Method  of  and  apparatus  for  solidifying 

molten in  casting  the  same  into  ingots.     B.  Gerdau, 

Dusseldorf,  Germany.     Eng.  Pat.  21,738,  Sept.  24,  1912. 

The  steel  is  cast  in  a  mould  composed  of  lengthwise 
,  sections,  containing  grooves  in  which  are  placed  metal 
plates  capable  of  bending  as  the  mould  is  contracted. 
These  plates  close  the  joints  or  spaces  between  the  parts, 
and  hold  the  refractory  material  which  is  used  as  filling 
for  the  joints  of  the  mould.  As  the  metal  solidifies,  the 
mould  is  contracted  by  forcing  it  upwards  by  a  hydraulic 
ram  acting  on  its  base,  within  a  ring  which  narrows  in  an 
upward  direction.  Friction  between  the  mould  and 
ring  is  reduced  by  means  of  rollers  or  balls.  Simultaneou-lv 
with  the  contraction  of  the  mould,  a  second  hydraulic 
ram  exerts  pressure  directly  on  the  base  of  the  ingot, 
tending  to  force  it  upwards  inside  the  mould  which  tape! 
from  the  bottom*  The  top  of  the  incjot  is  left  open  and  il 
banted  by  a  gas  burner  during  the  pressing,  thus  enabling 
'  slag  and  other  lighter  parts  of  the  molten  material  to 
beeome  eliminated. — T.  St. 
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Ferro-alloys  ;  Process  of  producing  low-carbon  ■ 


-.     J.  If. 

Morehead,  Assignor  to  Electro  Metallurgical  Co.,  Chicago, 
111.     U.S.  Pat.  1,063,280,  June  3,  1913. 

A  high-carbon  alloy,  produced  by  electrically  smelting 
a  compound  of  the  alloying  metal,  an  excess  of  carbon  and 
a  source  of  iron,  is  heated  electrically  in  presence  of  gaseous 
oxygen  or  an  oxidising  gas  containing  combined  oxygen 
to  such  a  temperature  that  the  affinity  of  oxygen  for  the 
contained  carbon  is  greater  than  its  affinity  for  the  alloyed 
metal.— T.  St. 

Ferro-alloys  [ferrochromium] ;    Process  oj  producing  low- 
carbon .     I.    R.    Edmands,    Niagara    Falls,    N.Y., 

Assignor    to    Electro    Metallurgical    Co.,    Chicago,    111. 
U.S.  Pat.  1,063,341,  June  3,  1913. 

A  compound  of  the  alloying  metal  (chromium)  is  smelted 
electrically  with  an  excess  of  carbon  and  a  source  of  iron, 
and  the  high-carbon  product  so  obtained  is  heated  elec- 
trically in  presence  of  an  oxidising  gas  to  a  temperature 
such  that  the  affinity  of  oxygen  for  the  contained  carbon 
is  greater  than  its  affinity  for  the  alloyed  metal  (chromium). 

— T.  St. 

Steel,  iron,  etc.  ;  Treatment  oj .     Annealing  process,  etc. 

A.  W.  Machlet,  Elizabeth,  N.J.      U.S.  Pats.  1,065.379 
and  1,065,697,  June  24,  1913. 

(1)  The  metal  is  heated  above  redness,  e.g.,  to  a  tempera- 
ture between  900°  F.  (482°  C.)  and  its  melting  point,  in  an 
atmosphere  of  ammonia,  or  a  slow  current  of  ammonia  is 
passed  over  the  heated  metal,  so  as  to  form  a  "shell  or 
coating "  thereon.  (2)  Steel  articles  are  annealed  by 
heating  them  in  a  closed  retort  charged  with  a  mixture  of 
ammonia  and  a  "  carbonous  gas,"  and  then  allowing  them 
to  cool  in  the  same  atmosphere.  The  retort  is  agitated 
during  the  heating. — A.  S. 

Steel ;    Process  for  hardening  superficially.     Vickers 

Ltd.     Fr.  Pat.  453,235,  Jan.  16,  1913. 

Steel  plates,  etc.,  are  superficially  hardened  or  tempered 
by  quickly  heating  and  cooling  the  surface,  using  an 
oxy-acetylene  blowpipe,  or  they  are  submerged  under  a 
thin  layer  of  liquid  which  is  temporarily  displaced  by  the 
blast.  A  hardening  agent  (such  as  ferrocyanide)  may 
be  added  to  the  liquid. — W.  R.  S. 

Metals,  ores  and  other  substances  ;  Concentrating  apparatus 

for   separating  in     wet  recovery    processes.     W.  E. 

Cox,  Lelant,  and  H.  McG.  Morris,  St.  Buryan,  Cornwall. 
Eng.  Pat.  5975,  Mar.  9,  1912. 

The  apparatus,  which  is  particularly  suitable  for  treating 
alluvial  tin  ores,  is  of  the  jig  type.  Ground  ore  is  fed 
by  water  into  open-topped  vertical  chambers,  of  square 
cross-section,  connected  at  the  bottom  with  a  water 
supply  through  a  hollow  cylindrical  rotating  valve.  Long 
narrow  ports  in  the  valve-wall  allow  the  water  to  enter 
the  chambers  in  an  intermittent  manner,  whereby  pulsa- 
tions are  set  up.  A  screen  or  grid  extends  right  across 
each  chamber  about  midway  of  its  height.  A  layer  of  the 
heavier  particles  of  the  ore  forms  on  the  screen,  while 
similar  particles  sufficiently  small  pass  through,  and  are 
drawn  off.  An  opening  shielded  by  a  curved  baffle,  and 
at  a  suitable  adjustable  height,  allows  of  the  heavy  particles 
too  large  to  pass  through  the  screen  to  be  continuously 
discharged,  whereby  the  layer  is  maintained  of  a  uniform 
suitable  depth.  One  wall  of  each  chamber  is  shortened 
so  as  to  form  a  weir  over  which  the  lighter  particles  pass 
into  a  common  discharge  launder.  One  rotary  valve  may 
control  the  pulsations  of  water  in  a  number  of  independent 
separating  chambers. — T.  St. 

Ore    concentration ;    Apparatus    for .     J.     Hebbard, 

Broken  Hill,  New  South  Wales,  Assignor  to  Mineral? 
Separation  Ltd.,  London.  U.S.  Pat.  1,064,209,  June  10, 
1913. 

The  ore  pulp  is  agitated  in  a  series  of  mixing  vessels  by 
rotary  agitators  with  blades  shaped  to  give  an  upward 
■circulation  to  the  pulp.     Connecting  the  mixing  vessels, 


on  the  same  level,  is  a  seiies  of  spitzkasten.  Each  mixing 
vessel  has  a  high-level  outlet  to  the  next  spitzkasten,  and 
each  spitzkasten  a  low-level  outlet  to  the  bottom  of  the 
next  mixing  vessel.  There  is  a  connection  between  the 
several  spitzkasten  to  adjust  the  level  of  the  liquid  therein. 

— T.  St. 

Metallic  tungsten;  Method  of  joining to  copper.     The 

British  Thomson-Houston  Co.,  Ltd.,  London.  From 
The  General  Electric  Co.,  Schenectady,  U.S.A.  Eng. 
Pat.  10,338,  May  1,  1912. 

Copper  purified  by  melting  with  an  oxidisable  boron 
material,  will,  after  casting  in  contact  with  tungsten, 
adher?  to  the  latter.  Or,  the  tungsten  with  the  boron 
material  and  copper,  may  be  subjected  in  a  crucible 
to  a  temperature  several  hundred  degrees  above 
the  melting  point  of  copper ;  or  the  copper  and 
tungsten  may  be  heated  together  in  a  vacuum  furnace 
to  about  1400CC,  and  simply  allowed  to  cool  in  contact 
with  each  other. — T.  St. 

Furnace  for  melting  and  alloying  metals  in  vacuo.     W.  S. 
Simpson,  London.     Eng.  Pat.  12,067,  May  21,  1912. 

A  steel  or  iron  crucible  rests  on  and  within  a  metal  casing 
lined  with  fire-biick,  the  whole  being  mounted  on  trunnions. 
Round  the  upper  edge  of  the  crucible  is  a  tongue  which 
fits  into  an  asbestos-packed  groove  in  the  cast -it  on  cover. 
The  latter  is  held  in  position  by  the  external  air  pressure, 
and  is  provided  with  glass  eye-pieces  and  a  socket  for 
connection  with  the  suction  pump.  A  rod,  to  the  end  of 
which  a  carrier  is  attached,  passes  through  a  gland  in 
the  cover,  and  serves  for  the  introduction  of  mateiial 
into  the  molten  metal  in  the  crucible  without  impairing 
the  vacuum.  The  ciucible  is  heated  by  a  gas  burner, 
outlets  for  the  products  of  combustion  being  provided  in 
the  upper  part  of  the  casing.  (Reference  is  directed  to 
Eng.  Pats.  19,781  and  19,781a  of  1905  and  11,832  of  1910  ; 
this  J.,  1906,  1049  ;   1911,  1020.)— T.St. 

Furnace  for  metal  heating  and  metallurgical  purposes. 
J.  A.  Hill,  Sheffield.  Eng.  Pat.  12,349,  May  24, 
1912.     Addition  to  Eng.  Pat.  1976,  Jan.  26,  1907. 

The  grate  of  a  furnace  used  for  reheating,  annealing, 
puddling,  and  similar  operations,  contains  a  number  of 
conduits  within  which  are  laid  transverse  fire-bais  provided 
with  ribs,  such  that  vertical  spaces  are  formed  between 
the  fiie-bars.  Compressed  air  or  steam  in  regulated 
amount  is  blown  into  the  conduits.  The  products  of 
combustion  pass  into  the  chamber  containing  the  material 
under  treatment. — T.  St. 

Stirring  or  agitating  device  for  use  in  roasting  furnaces 
and  the  like.  M.  van  Marcke  de  Lummen,  Cologne, 
Germany.     Eng.  Pat.  13,551,  June  10,  1912. 

The  cooling  medium  for  the  agitating  arms  is  supplied 
up  the  centre  of  the  hollow  vertical  shaft  carrying  the 
arms,  passes  to  the  end  of  each  arm,  then  back  to  the 
centre,  and  discharges  through  lateral  passages  in  the 
hollow  shaft  in  a  direction  opposite  to  its  inlet. — T.St. 

Puddling  furnaces.     F.  J.  Millard    and    R.  J.  Hadlington, 
West  Bromwich.     Eng.  Pat.  22,073,  Sept.  28,  1912. 

The  secondary  air  supply  is  pi  cheated  by  passing  it 
through  transverse  passages,  open  at  the  bottom,  in 
the  fire-bridge  and  flue-bridge  respectively.  These 
passages  are  open  at  one  end  to  the  atmosphere  and  an 
connected  by  a  longitudinal  flue  in  the  book  wall  of  the 
furnace  which  extends  into  the  back  wall  of  the  fire-grate 
and  is  provided  near  the  crown  of  the  furnace  with  erosa 
ports  through  which  the  heated  air  is  delivered  to  the 
space  over  the  fire-grate. — A.  EL 

Blast  furnace.     R.    Kunz,    Osnabruck,    Germany.     Eng. 

Pat.   26,806,   Nov.     21,    1912.      Under    Int.    Coot., 

Dec.  9,  1911. 
In  order  to  prevent  the  molten  iron  breaking  the  wmlla, 
these  consist  from  the  hearth  upwards  as  far  as  desirtd, 
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of  a  massive  iron  annulus,  down  the  outer  surface  of 
which  cooling  water  is  allowed  to  flow.  The  surface  of 
the  wall  is  preferably  made  oblique,  so  that  the  shaft  at  its 
lower  part  increases  in  diameter  downwards.  The  wall 
is  also  provided  with  a  vertical  Anting,  and  is  surrounded 
at  the  bottom  end  by  a  water-discharge  gutter. — T.St. 

Iturgical  furnaces,  particularly  zinc    muffle  furnaces  ; 

D>  rice  for    mechanically    discharging .    P.    Meguin 

and  Co..  A.-G.,  and  \Y.  Mailer,  Dillingen-Saar,  Germany. 
Eng.  Pat.  494.  Jan.  7,  1913. 

Water  or  steam  is  supplied  by  a  pipe  line  consisting  of 
two  concentric  pipes,  to  a  pointed  bulbous  steam  chamber 
which  is  poshed  into  the  furnace.  Steam  blows  from  the 
chamber  backwards  towards  the  mouth  of  the  furnace  and 
thus  discharges  the  latter.  In  the  case  of  hot  zinc  muffles, 
water  is  supplied  along  the  pipe  line  through  the  annular 
space  surrounding  the  centre  pipe.  A  regulated  amount 
passes  into  the  steam  chamber,  where  it  becomes  tians- 
formed  into  steam  by  the  heat  of  the  furnace.  The  excess 
water  returns  by  the  centre  pipe  and  serves  to  keep  the 
pij>e  line  cool. — T.  St. 

Crucible  furnace.  H.  Wade,  London.  From  F.  Hundt, 
Geisweid  b./Siegen,  Germanv.  Eng.  Pat.  4908,  Feb.  26, 
1913. 

In  an  oil-fired  tilting  crucible  furnace,  the  bottom  of  the 
crucible  shaft  is  spherical  and  fits  closely  into  a  concentric 
spherical  depression  in  the  bed-plate.  The  base  of  the 
shaft  and  the  bed -plate  are  each  provided  with  an  opening, 
the  two  openings  coinciding  in  the  vertical  position  of  the 
crucible.  The  fuel  oil  and  air  blast  enter  through  one 
of  the  trunnions,  and  the  waste  gases  pass  through  the 
openings  at  the  base  into  a  chamber  situated  below, 
whence  they  are  led  away.  The  chief  advantage  claimed 
for  this  arrangement  is  freedom  from  noise. — T.  St. 


Furnace  :     Oscillating    Siemens-Martin 


-.  Atelier  de 
Coastructions  Electriques  du  Nord  et  de  l'Est.  First 
Addition,  dated  Mar.  19,  1912,  to  Fr.  Pat.  436,020, 
Jan.  11,  1911  (this  J.,  1912,  393). 

The  furnace  is  provided  with  an  upper  and  lower  taphole 
and  can  be  tilted  in  opposite  directions. — W.  R.  S. 

Wires;     The    drawing    of and    more    particularly    of 

tungsten  and  utlur  metal  filaments.     C.  Gladitz,  London. 
Eng.  Pat.  12,409,  May  25,  1912. 

In  order  to  obtain  a  pointed  end  to  the  wire  for  inserting 
into  the  draw-plate,  etc.,  the  wire  is  stretched  between 
two  points  in  a  bath  of  a  corrosive  agent  such  as  iron 
cyanide,  and  during  the  passage  of  an  electric  current, 
wherein  the  wire  forms  the  anode  in  the  bath,  the  wire 
is  gradually  withdrawn  vertically.  A  projection  on  the 
rod  to  which  the  stretched  wire  is  attached  stops  the 
upward  movement  at  the  desired  point.  A  lamp  in  series 
with  the  wire  indicates  the  end  of  the  process,  when  the 
wire  breaks. — T.  St. 

Smelting  and  Grazing  with    compressed  gases  ;    Method  and 

apparatus  for .     J.  Knappich,  Augsburg,  Germanv. 

Eng,  Pat.  13,290,  June  5,  1912. 

Thk  oombustibli  tping  under  pressure  Buofca  in  the 

*ary    air    by    injector    action,    the    gases    becoming 
mixed  before  issuing  at  the   nozzle  orifice.      The   BOZZl 
removable,  and  the-  Hame  can  be  given  any  desired    hape 
ire  and  the  shape  of  the  nozzle  orifice. 
(Referenoc  i-  directed  to  Eng.  Pat.  21,724  of  1907.)— T.  St. 


M'tal  plates  for  tat  I  vats;   Compound 


.     L  w. 

Qootd,   Birmingham.      From   Boyt  Metal  Co.,  St.   Loin-, 
Mo  ,  I    >  A.      Eng    I'   •     1664,  Jan.  21,  1913. 

CLAD!  i-  made  for  a  rolled  metal  iheel  for  tank-,  compn 
a  thick  inner  layer  of  commercial  lead  and  a  thin  ontei 
!ov  Mmtaining  at  least  2  per  cent.  Bb, 

led  on  to  the  inner  layer. — A.  B> 


Alkali  metals  from  their  j used  halogen  compounds  :  Apparatus 

for  the  [( lectrolytic]  production  of .     Electrizitatswerk 

Lonza    A.-G.,    Basel,    Switzerland.     Eng.    Pat.    3575, 
Feb.  11,  1913.     Under  Int.  Conv.,  Feb.  15,  1912. 

Tur,  apparatus  comprises  a  furnace  chamber,  in  which 
a  partition  wall  of  insulating  material  structurally  inde- 
pendent of  the  rest  of  the  furnace  and  especially  of  the 
collecting  cathode,  is  pressed  against  the  latter.  In 
consequence  of  the  deflection  of  the  flow  of  current,  which 
keeps  the  electrolyte  fluid,  a  layer  (which  may  be 
strengthened  by  cooling)  of  solidified  salt  is  formed  which 
cements  the  walls  of  the  partition  to  the  cathode.  By 
increasing  the  amperage  of  the  current,  the  layer  can  be 
softened  to  such  an  extent  that  the  partition  wall  can  be 
easily  changed  without  stopping  the  work,  and  without 
interfering  with  the  rest  of  the  apparatus. — B.  N. 


Alkali  metals  ;  Process  for  the  manufacture  of .     J.  E. 

Bucher.     Fr.  Pat.  453,086,  Jan.   13,   1913. 

A  process  for  producing  alkali  metals  by  heating  theiv 
cyanides  with  finely  divided  iron,  iron  carbide  and  nitrogen 
being  also  formed.  The  alkali  metal  is  obtained  by 
distillation.— W.  R.  S. 


Metals  and  alloys;    Process  of  casting  ingots  of and 

apparatus  therejor.     P.  H.  G.  Durville,  Paris.     Eng.  Pat. 
6027,  Mar.  11,  1913.     Under  Int.  Conv.,  Mar.  12,  1912. 

In  order  to  obtain  ingots  free  from  slag  and  blow-holes, 
the  molten  metal  is  not  poured  directly  into  the  mould 
but  is  run  into  a  suitable  reservoir,  and  allowed  to  stand 
in  the  molten  state  until  bubbles  and  slag  have  had  ample 
opportunity  of  rising  to  the  surface.  Scum  and  slag  are 
removed,  the  mould  is  gently  lowered  into  the  metal,  and 
the  whole  is  then  allowed  to  stand  until  the  metal  has 
solidified.  The  reservoir  is  made  in  the  form  of  a  trough 
with  a  refractory  lining  and  round  the  ingot-mould  is  a 
casing  having  the  same  configuration  as  the  reservoir. 
The  space  between  the  mould  and  the  outside  of  the 
casing  is  filled  in  with  sand,  pieces  of  pig  iron,  or  other 
material  to  give  the  necessary  weight  to  enable  the  whole 
to  sink  into  and  displace  the  molten  metal.  Several  such 
moulds  are  supported  in  a  casing  and  lowered  simul- 
taneously into  the  reservoir. — T.  St. 


Copper ;      Recovering from     its     ores.     U.     Wedge, 

Ardmore,   Pa.,   Assignor  to  The   Furnace  Patent  Co., 
Philadelphia,  Pa.     U.S.  Pat.  1,063,629,  June  3,  1913. 

The  ore  is  oxidised  in  presence  of  a  sulphate  of  a  metal 
at  such  a  temperature  that  copper  sulphate  is  formed. 
The  ore  is  moved  through  the  furnace  during  the  process 
and  the  gases  formed  in  the  first  part  of  the  treatment 
are  led  to  a  point  in  advance  of  that  at  which  they  were 
formed  and  there  act  upon  the  paitially  sulphated  ore. 

—A.  T.  L. 


Copper -bceiring     material ;      Method    of    obtaining    values- 

from .     H.    F.    Wierum,    Upper    Montclair,    N.J. 

U.S.  Pat.  1,063,486,  June  3,  1913. 
A  matte  having  been  formed  by  smelting  the  material 
in   a   blast  -furnace,   the    molten    mass    is   subjected   to   a 
"converting"    blast    charged     with    a     silicious     fluxing1 

material — T.  St. 


Cyanide  srjlutions  ;    Process  of  precipitation    "f    mai- 
jrom .    ,;.  w.  Merrill,  Berkeley,  Gal.     U.S.   Pi 

1,063,568  and   1,063,569,  June  :{,   1918. 

(1)    Till,   partially  precipitated  solution   is  passed  through 

a  comminuting  apparatus,    wherein    it   is    brought    into 

OOntaol    with   a    brittle  alloy,   a  constituent    of   which 
precipitant    for    the    metals    in    solution.       (2)    The,    COO 
munition  brought  about  in  tie  comminuting  apparatus  iff 
intensified  by  incorporating  with  the  metallic  precipitani 

an  inert  non -metallic  abrasive  substance. — T.  St. 
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Metals;     Precipitant   for    recovering from    solutions. 

C.    W.    Merrill,    Berkeley,    Cal.     U.S.    Pat,    1,063,570, 
June  3,  1913. 

A  precipitant  for  recovering  metals  from  cyanide 
solutions  consists  of  a  powder  made  from  an  alloy  con- 
taining a  substance  capable  of  effecting  the  desired 
precipitation,  and  an  abrasive  substance. — T.  St. 

Magnetic  separation  of  ores  out  of  slimes.  B.  Schwerin, 
Assignor  to  Ges.  fur  Elektro-Osmose  m.  b.  H..  Frankfort 
on  the  Maine,  Germany.  U.S.  Pat.  1,063,893,  June  3, 
1913. 

The  slimes  are  brought  into  the  colloidal  state  by  addition 
of  an  electrolyte  of  an  electrical  character  opposite  to 
that  of  the  ore  to  be  separated,  and  are  then  subjected 
to  magnetic  separation. — B.  N. 


Zinc ;    Metallurgy  of 


-.  A.  L.  J.  Queneau,  Assignor 
to  Queneau  Electric  Zinc  Furnace  Co.,  Philadelphia, 
Pa.     U.S.  Pat,  1,064,992,  June  17,  1913. 

In  a  rotatory  electric  furnace,  the  lining  is  made  up  of 
longitudinal  courses  consisting  of  equal  numbers  of 
conducting  and  non-conducting  blocks,  so  as  to  equalise 
expansion,  the  conducting  blocks  of  adjacent  courses  over- 
lapping so  as  to  conduct  the  electric  current  from  one  to 
the  other.  Midway  along  the  furnace  the  conductors 
have  a  break  in  their  electric  continuity  and  are  succ<  ssively 
bridged  at  the  bottom  of  the  chamber  across  the  break 
by  the  molten  charge. — T.  St. 

{Uranium,    radium,    and    vanadium.]     Ores;     Process    of 

extracting  values  from .     W.   F.   Blec-cker,  Carons- 

burg,  Pa,,  Assignor  to  The  Standard  Chemical  Co.,  Pitts- 
burgh, Pa.     U.S.  Pat.  1,065,581,  June  24,  1913. 

The  comminuted  carnotite  ore  is  leached  with  a  hot  solution 
of  sodium  carbonate,  whereby  the  uranium  and  part  of  the 
vanadium  are  dissolved.  After  washing,  the  residue  is 
leached  with  an  acid,  other  than  sulphuric  acid,  e.g., 
hydrochloric  acid,  whereby  the  radium  together  with  some 
of  the  remaining  vanadium  are  dissolved.  After  again 
washing,  the  remainder  of  the  vanadium  is  recovered  by 
leaching  with  dilute  sulphuric  acid. — A.  S. 


Vanadium  ;    Process  of  purifying 


-.  W.  F.  Bleecker, 
Canonsburg,  Pa.,  Assignor  to  The  Standard  Chemical  Co., 
Pittsburgh,  Pa.     U.S.  Pat.  1,065,582,  June  24,  1913. 

An  acid  solution  containing  vanadium  and  impurities 
(lead,  aluminium,  calcium,  magnesium,  etc.),  is  treated 
first  with  a  lead  salt  and  then  with  sodium  carbonate;  the 
precipitated  lead  vanadate  is  separated  and  treated  with 
sulphuric  acid,  yielding  lead  sulphate  and  an  acid  vanadium 
solution  free  from  impurities. — A.  S. 

Agglomeration  of  fine,  granular,  or  friable  material  [ores]  ; 

Process  for  the .     V.  A.  Kroll.     Fr.   Pat.  452,631, 

Nov.  28,  1912.     Under  Int.  Conv.,  Dec.  9,  1911. 

Granular  or  powdered  materials,  more  particularly 
ores,  are  agglomerated  by  heating  them  to  incandescence 
and  introducing  air  and  a  combustible,  combustion  taking 
place  without  flame  within  the  pores  or  interstices  of  the 
material.  Ordinary  furnaces  may  be  adapted  for  carrying 
out  the  process  by  fitting  them  with  a  conduit  for  leading 
combustible  gas  into  the  material  or  a  spraying  device 
for  projecting  a  fine  spray  of  liquid  combustible  thereon. 

— rl.  H. 

Silvering  metals  and  alloys.      Auphelle  et  Cic,  T.  Vergnes 
and  H.  Jullien.     Fr.  Pat.  452,886,  March  19,  1912. 

The  product,  employed  for  silvering,  comprises  silver 
nitrate  ( 1  part),  or  other  silver  compound,  together  with 
potassium  cyanide  (2  parts),  and  calcium  carbonate  (4 
put.-,)  or  bicarbonate  or  magnesium  sulphate,  or  the  like. 
Win  ii  used  as  a  dry  powder,  tripoli  is  added  approximately 
in  the  propoition  4  parts  to  10  of  the  mixture.  For  a 
liquid  preparation  sugar  syrup,  glycerin,  gum  arabic 
or  other  neutral  body  is  added.  For  preparing  a  paste, 
soft  soap  and  English  rouge  are  added. — B.  N. 


Steel ;   Manufacture  of 


-.     F.  Thuaud,  Sheffield.     Erg. 
Pat.  27,978,  Dec.  4,  1912. 

See  Fr.  Pat,  447,522  of  1912  ;  this  J.,  1913,  238.— T.  F.  B. 

Ferrochrome   free   from    carbon ;     Process  for    increasing 
the  yield  of  chromium  in  the  aluminothermic  manufacture 

of from  chrome-iron  ore.     The   Goldschmidt   Akt. 

Ges.     Fr.    Pat.    453,205,   Jan.    15,    1913.     Under   Int. 
Conv.,  July  5,  1912. 

See  Eng.  Pat.  18,671  of  1912  ;  this  J.,  1913,  430.— T.  F.  B. 


Steel   ingots  ;     Treatment   of  ■ 


-.  B.  Talbot.  Fr.  Pat. 
453,402,  Jan.  21,  1913.  Under  Int.  Conv.,  March  14, 
1912. 

See  Eng.  Pat,  6391  of  1912  ;  this  J.,  1913,  238.— T.  F.  B. 

Iron;   Process  for  protecting against  corrosion.     S.  0. 

Cowper-Coles.     Fr.  Pat.  453,605,  Jan.  25,  1913. 

See  Eng.  Pat.  26,484  of  1911 ;  this  J.,  1913,  238.— T.  F.  B. 


Metal*  ;     Process    and    apparatus    for    refining  ■ 


-  by 
heatinq.  A.  Helfenstein,  Vienna.  Eng.  Pat.  13,577, 
June   10,   1912.     Under  Int.   Conv.,  June   10,   1911. 

See  Ger.  Pat,  249,032  of  1911  ;  this  J.,  1912,  993.  Refer- 
ence is  directed  in  pursuance  of  Sect.  7,  Sub-sect.  4,  of  the 
Patents  and  Designs  Act,  1907,  to  Eng.  Pats.  25,400  of  1907, 
1676  and  18,523  of  1908,  and  3739  of  1910.— T.  F.  B. 

Ore  concentration.  G.  A.  Chapman,  S.  Tucker,  and  Minerals 
Sepaiation,  Ltd.,  London.  Eng.  Pat.  14,273,  June  18, 
1911'. 

See  Fr.  Pat.  452,299  of  1912  ;  this  J.,  1913,  663.— T.  F.  B. 

Ore  concentration.  \L  H.  Greenway,  Melbourne,  and  H. 
Lavers,  Broken  Hid,  N.S.W.,  Assignors  to  Minerals 
Separation,  Ltd.,  London.  U.S.  Pat.  1,064,723,  June 
17,  1913. 

See  Eng.  Pat.  21,875  of  19)0  ;  this  J.,  191 1, 1263.— T.  F.  B. 

Tin  ;    Process  for  the  purification  or  recovery  of from 

alloys  or  mixtures  containing  smaller  quantities  of  othir 
metah.  P.  Bergsoe,  Copenhagen.  Ensr.  Pat.  21,223, 
Sept.  18,  1912. 

See  Ger.  Pat.  255,748  of  1911  ;  this  J.,  1913,  294.     T.  F.  B. 

Furnaces  for  roasting  ores.  Soc.  Miniere  et  Metalluigique 
de  Penarrova,  Paris.  Eng.  Pat.  3142,  Feb.  6,  1913. 
Under  Int.  Conv.,  Oct.  9,  1912. 

See  Fr.  Pat,  449,186  of  1912  ;  this  J.,  1913,  493.— T.  F.  B. 

Cementation-furnace.  F.  Giolitti,  Turin,  Assignor  to 
Soc  Anon.  Italiana  Gio.  Ansaldo  Armstrong  &  Co., 
Genoa,  Italy.     U.S.   Pat.    1,064,898,  June   17,    1913. 

See  Fr.  Pat.  435,970  of  1911  ;  this  J.,  1912,  393.— T.  F.  B. 

Metallurgical  furnaces,  especially  zinc  retoits  ;    Apparatus 

for  mechanically  discharging .     F.  Meguin  and  Co., 

A.-G.,  and  \Y.  Muller.     Fr.  Pat.  453,245,  Jan.  15,  1913. 

See  Eng.  Pat.  494  of  1913;    preceding.— T.  F.  B. 

Cupola  furnace.  P.  AndeiBOD.  First  Addition,  dated 
Jan.  21,  1913,  to  Fr.  Pat.  435,269,  Aug.  16,  1911.  I  odei 
Int.  Conv.,  Aug.  31,  1912. 

See  Eng.  Pat.  2289  of  1913  ;   this  J.,  1818,  498.— T.  F.  B. 

Metal;     Method  of  plating [with   copp*         J     & 

Rockev   and    H.    Eldridge,    Ne«     iork,      is     ......    ... 

Metallurgical  Research  Co.,  Araona.  U.B.  it- 
1,065,727,  Jui>«-  24,  1918 

SifEFr.  Pat,  434,971  of  1911  ;  this  J..  L912, 841— T.  F.  B. 
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AUoy<  ;       Process      of      manufacturing 


L.      Weiss, 


Berlin-Chariottenbaig,  Germany.     0.8.  Pat.  1,065,855, 
June  24.   1913. 

See  Fr.  Pat  424,056  of  1910  ;  this  J.,  1911,  752.— T.  F.  B. 

U  :       Process     of     producing .     S.     E.     Sieurin, 

II    _  uafts,  Sweden.     U.S.  Pat.   1.01)5.890,  June  24,  1913. 

See  Fr.  Pat.  415,894  of  1910  :  this  J.,  1910, 1316.— T.  F.  B. 


XI.  -ELECTRO-CHEMISTRY. 

Patents. 
trohjte  for  galvanic  batteries  ;   Alkaline  gelatinous- 


Copper  oxidt  plate  Jor  use  in  iltctric  batteries  and  process 
of  producing  the  same.  G.  8.  Engle.  Washington,  U.S.A. 
En.'.  Pate.  2395  and  2396,  Jan.  29,  1913.  Under  Int. 
Oonv.,  Oct.  8,  1912. 

(1)  A  CAUSTIC  alkali  solution  of  28°  B.  (sp.  gr.  1-241), 
is  mixed  with  vegetable  starch,  in  the  proportion  of  about 
1  part  of  starch  to  about  90  parts  of  the  solution  by 
jht.  The  mixture  is  then  raised  to  a  temperature 
not  exceeding  180°  F.  (82c  ('.).  stirred,  and  finally  allowed 
to  cool  until  it  attains  a  consistence  suitable  for  pouring 
into  a  battery  cell.  (2)  A  bar  of  copper  is  heated  and 
>prayed  with  water,  thus  forming  blisters  on  the  metal 
which  are  scraped  off  the  bar  in  the  form  of  flakes  of 
cupric  oxide  mixed  with  a  small  amount  of  metallic 
copper,  and  these  arc  then  treated  with  boiling  water 
to  remove  unctuous  matter.  The  flakes  are  mixed  with 
a  binder  coa-asting  of  a  solution  of  purified  sugar,  the 
man  pressed  into  the  desired  size  and  shape,  and  subjected 
to  the  action  of  heat  in  a  curing  oven  until  the  binder 
i-  reduced  to  a  small  charcoal  residuum.  The  mass  is 
afterwaids  subjected  to  a  high  temperature  in  a  baking 
oven  to  burn  out  the  binder  residuum,  and  convert  the 
metallic  copper  into  cuprous  oxide.  Finally,  the  mass  i- 
again  compressed  whilst  red  hot,  and  allowed  to  cool  in 
the  air. — B.  X. 

Refractory    container    [Electric   furnace.]     E.    Weintraub, 
Lynn,   Haas.,   Assignor  to  General  Electric   Co.     U.S. 
1,083,483,  June  3,  1913. 

A  SMALL  electric  furnace  in  which  material  may  be  heated 
to  over  1700'  C.  in  an  inert  gas,  is  contained  in  an  envelope 
OOneieting  of  compressed  self-bonded  boron  nitride. 
The  envelope  n  surrounded  and  supported  by  a  metal 
Oaall  Such  an  envelop'-  i-  stated  to  be  inert,  infusible, 

and  a  substantial  non-conductor  of  electricity  at  the 
highest  obtainable  temperatures. — T.  St. 


Furnaces;    Rotating  <■/<■ 


-.     Leflaive   et   Cie.     Fr. 
Pat.   4.-.:{,107,  Jan.    13,   1913. 

The  electrod  ed  with  canals,  and  are  provided 

with  entry  and  exit  tubes   for  the  circulating  fluid    for 
cooling    purposes.    The   electrodes   are   connected    with 

mounted  in  cylinders,  the  latter  being  fuini-le  d 
with  ribs  for  increasing  the  cooling  effect.  Rings,  forming 
the   electric    resistance    within   the   furnace,   are    mount.. I 

between   carbon   cylinder!    which   are   attached    to   the 

electrodes,  and  the  latter  may  be  brought  nearer  to  each 
other  in  an  automatic   manner,   according  to  the  amount 

of  wear  and  te;ir  of  the  resistance.     This  i-  accomplished 
by  mean  of  rods  attached  to  the  pistons,  and  subjected 
mtinuouf  premure  by  the  action  of  a  system  of  [even 
and  springs. — B.  N. 


/■    "'     •    •   of  !■,„■/    labli 


Gaseous  reaction  by  a  silent  electric  discharge  ;   Apparatus 

for    producing    a .     Ozonator.     M.     W.     Franklin, 

Schenectady,  N.Y.,  Assignor  to  General  Electric  Co. 
U.S.  Pats.  1,064,064  and  1,064,065,  June  10,  1913. 
( 1 )  The  apparatus  comprises  a  pair  of  concentric  electrodes 
suitably  spaced  apart,  the  inner  one  being  composed  of  a 
series  of  sections,  arranged  to  permit  gas  to  pass  through- 
out the  electrode  and  between  the  successive  sections. 
A  gas  passage  is  disposed  adjacent  to  the  inner  electrode 
on  the  side  opposite  from  the  outer  electrode,  with 
means  for  deflecting  the  gas  in  the  passage  to  the  spaces 
between  the  outer  electrode  and  the  successive  sections 
of  the  inner  electrode.  After  being  subjected  to  each 
discharge,  the  air  is  mixed  with  more  of  the  untreated 
air.  (2)  The  apparatus  comprises  a  base,  with  a  frame 
mounted  thereon  consisting  of  two  similar  members 
provided  with  openings.  Arms  extend  longitudinally 
from  the  top  and  bottom  of  the  frame,  and  plates  provided 
with  openings  are  mounted  upon  the  arms.  Hollow 
units,  comprising  the  electrodes  for  producing  a  gaseous 
reaction  by  a  static  discharge,  are  mounted  between  the 
plates,  so  that  the  units  register  with  the  openings  in  the 
plates.  The  current  is  obtained  from  a  transformer, 
the  core  of  which  is  mounted  in  the  openings  in  the  frame. 

—B.N. 

Electrodes   for    electrolysis.     Soc.    D'Electro-Chimie.     Fr. 
Pat.  453,172,  Jan.  14,  1913. 

For  use  with  fused  electrolytes,  or  in  electric  furnaces, 
the  electrode  is  provided  with  a  metallic  coating  of  appro- 
priate thickness,  obtained  by  casting  the  metal  around 
the  electrode  in  a  suitable  mould. — B.  N. 

Insulating  compound  and  process  of  making  the  same. 
G.  F.  Dreher,  Schenectady,  Assignor  to  General  Electric 
Co.,  New  York.     U.S.  Pat,   1,064:893,  June  17,   1913. 

See  Eng.  Pat.  23,225  of  1909  ;  this  J.,  1910,  1018.— T.F.B. 
Electrode     for     edkeiline     accumulators ;      Negative- 


-.    J.  Zenfleck, 
ngfuhr,    and    K.    Mourner,   Jena,    Germany, 

to  Nor-k  Hydro  Elektrisk  Kvaelatofaktiesel- 
<b,  <"hristiania,  Norway.     [J.8.  Pat.  1,083,700,  June 3, 
1913. 

Tut  I  r  the  production  of  endothermio  <■ 

are  formed  in  an  enveloping  current  of  gas,  which  |< 
a  whirling  motion  brought  a>  tion  of  magnetic 

-B.  S. 


H.  P.  R.  L.  Porsche  and  J.  A.  E.  Achenbach.     Fr.  Pat. 
453,434,  Jan.  16,  1913.     Under  Int.  Conv.,  Feb.  3,  1912. 

See  Eng.  Pat.  29,848  of  1912  ;  this  J.,  1913,  664.— T.  F.  B. 

Furnace;      Electric for     -metallurgy     and     chemical 

industry.      V.  Stobie.     Fr.  Pat,  453,560,  Jan.  24,  1913. 
Under  Int.  Conv.,  Jan.   26,    1912. 

See  Eng.  Pat.  2081  of  1912 ;   this  J.,  1913,  198.— T.  F.  B. 


XIL— FATS  ;    OILS  ;    WAXES. 

Lipase    of    Chelidonium    seeds.     K.    Bournot.      Biochem. 
/.its.,  1913,  52,  172—205. 

Attempts  to  isolate  the  lipase  present  in  (.'helidonium 
majut  seeds  (sec  Fokin,  this  J.,  1906,  994)  proved 
unsuccessful.  The  enzyme  is  almost  insoluble  in  alcohol, 
water,  and  glycerin,  but  dissolves  to  some  extent  in  the 
oil  extracted  from  the  seeds  and  in  a  mixture  of  oleic  acid 
and  alcohol.  The  powdered  seeds  are  most,  active  without 
any  addition  other  than  water.  In  experiments  with 
cottonseed  oil  and  triolein  the  maximum  hydrolysis  attained 
WM  92 — 95  percent.,  and  this  final  condition  of  equilibrium 
WSS    not   affeeted    by    variation    of   temperature    between 

is  and  39  ''..  though  the  speed  of  hydrolysis  tret 
increased  by  rise  of  temperature,  viz.,  3-6  fold  by  a  rise 
from  19°  to  29°,  and  1-4  fold  by  a  rise  from  2!l  to  39  <  \ 
The  enzymic  activity  of  Chelidonium  seeds  is  only  slightly 

reduced  by  beating  the  seeds  for  \  hour  at  100  <'.,  but 

if  the  seeds  freed  from  fat  and  suspended  in  Oil  Or  in  an 
emulsion    of    water   and    oil    be    heated,    en/.vrnie    activity 

■;■■  troyed  in  J  hour  at  160°  or  I00°C.  respectively. 
In  the  ynthesi  of  triolein  the  best  results  (47  50percent. 
of  combined  oleic  acid)  were  obtained  by  m  inp  a  in 
of  glycerin  in  presence  of  not  more  than  20  per  cent,  of 
water.  Bzpenmenti  on  the  synthesis  and  hydrolysis 
of  some  alky]  esters  of  fatty  acid  by  the  enzyme  oi 
Chelidonium    eed    are  de  cribed,  and  a  comparison  "I  'I"' 
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enzvmes  of  Chelidonium  seeds  and  castor  beans  is  made. 
(See  also  Jalander,  this  J.,  1911,  1321.)— A.  S. 


Fats  ,     Influence  of  light  on in  the  complete  absence 

of  air.     H.  Wagner,  R.  Walker,  and  H.  Oestermann. 
Z.  Unters.  Nahr.  Genussm.,  1913,  25,  704—705. 

Fats,  such  as  butter,  lard,  tallow,  margarine,  sesame  oil, 
etc.,  were  filtered,  dried  at  110°  C,  and  filled  into  flasks  : 
nfter  the  small  remaining  volume  of  air  in  the  flasks  had  been 
replaced  by  nitrogen,  the  flasks  were  sealed  hermetically 
and  exposed  to  light  (to  direct  sunlight  as  much  as 
possible)  for  a  period  of  2  years,  the  fats  being  melted  and 
shaken  every  2  or  3  months.  The  fats  were  analysed 
before  and  after  the  exposure  to  light  and  the  results 
obtained  are  recorded.  In  certain  cases  the  acidity  of 
the  fats  increased  distinctly,  for  instance,  with  margarine 
the  acid  value  rose  fiom  50  to  12-2,  whilst  in  other  cases 
the  increase  was  small.  The  iodine  value  diminished  by 
1  or  2  units  for  every  fat,  but  the  other  analytical  constants 
remained  unaltered.  At  the  same  time,  the  fats  were 
bleached  and  had  a  typically  rancid  taste,  showing  that 
air  is  not  essential  to  the  development  of  rancidity  in  fats. 

— W.  P.  S. 

Vegetable  wax  exports  from  Japan.     Board  of  Trade  J., 
July  3,  1913.     [T.R.] 

The  exports  of  vegetable  wax,  which  is  obtained  from  the 
berries  of  a  tree  called  haze,  showed  a  slight  increase  in 
1912  and  amounted  to  7,000,000  lb.  worth  £116,000,  of 
which  the  United  States  took  £35,000  and  the  United 
Kingdom  £23,000,  the  balance  going  to  France  and 
Germany.  The  total  production  is  about  20,000,000  lb., 
but  there  is  a  considerable  consumption  in  Japan,  largely 
for  candle-making  and  also  for  the  preparation  of  a  com- 
pound used  by  Japanese  women  for  keeping  their  hair 
glossy  and  straight.  In  making  candles,  the  unbleached 
green  wax  is  used,  and  these  candles  are  particularly  in 
favour  amongst  jinrikisha  men  for  use  in  their  paper 
lanterns,  because  of  the  little  smoke  they  produce.  Were 
it  not  for  this  special  use  and  for  certain  religious  purposes, 
the  vegetable  wax  candle  would  practically  have  died  out, 
for  in  most  cases  it  has  been  driven  out  of  the  market  by 
the  paraffin  wax  candle.  It  has  recently  been  found  that  by 
a  process  which  entails  the  use  of  benzine  an  additional 
10  per  cent,  of  wax  can  be  obtained  from  the  berry,  and 
several  of  the  wax  works  are  now  adopting  this  system. 

Patents. 

Palm  oil  extracting  machines.  T.  K.  E.  Phillips,  London. 
From  S.  0.  Phillips,  Lagos  W.  Africa,  Eng.  Pat. 
18,370,  Aug.  9,  1912. 

The  barrel  of  the  mill  in  the  machine  claimed  in  Ens. 
Pat.  9733  of  1907  (this  J.,  1907,  881)  has  a  smooth  instead 
of  a  corrugated  surface,  whilst  the  cleaned  palm  nuts  aie 
removed  in  a  strainer.  The  "  tines  "  or  beaters  are  made 
with  a  square  or  angular  section  and  are  arranged  to 
allow  clearance  for  the  nuts. — C.  A.  M. 


Soap ;     Manufacture     of- 


.     F.    W.    Cleveland,    East 
Sheen.      Eng.  Pat.  13,010,  June  3,  1912. 

Crushed  oil  seeds,  etc.,  are  treated  directly  with  an  alkali, 
and  the  lesulting  soap  filtered  or  strained,  while  still 
liquid,  from  the  insoluble  husks  and  debris.  (Reference 
is  directed  to  Ene.  Pats.  21.048  of  1896,  23.546  of  1905, 
6620  ar-d  20.089  of  1909,  and  4262  of  1911  :  this  J.,  1897, 
747;    1906,1226;    1910,889,1214;    191 !,  1 125.)—  C.  A.  M. 


Solutions    of    organic    compounds    giving    emulsion*    with 

water;  Liu  aid  or  solid .     R.  Vidal.     Third  Addition, 

dated  Apiil  10,  1912,  to  Fr.  Pat.  445,053,  Julv  8,  1911 
(see  this  .1..  1912,  1190). 

Organic  compounds  insoluble  in  water  are  dissolved 
in  concentiated  alkali-  or  sulphonated  alkali  compounds  of 
castor  oil,  together  with  a  hydroxy  compound  of  the 
terpene  series,  such  -i-  terpino]  or  terpineoi,  <>i  an  aromatic 

alcohol,  or  sandalwood  oil  or  santalol.  (See  also  this 
•  I..  1913,  150,  498.)— T.F.B. 


Vegetable  oils  ;   Process  and  apparatus  for  the  extraction 

of  .     1.  T.  Hawkins,  London.     Eng.  Pat.  14,138, 

June  17,  1912. 

See  Fr.  Pat.  450,861  of  1912  ;  this  J.,  1913,  612.— T.  F.  B. 

While  oil  and  herring  oil ;    Process  for  the  manufacture 
of  a   product   especially   suitable  for   soap-making   and 

the  like,  from  the  fatty  acids  of .     S.  H.  Goldschmidt 

and  C.  Jorgensen,  Copenhagen.     Eng.  Pat.  20,820,  Sept. 
12,  1912. 

See  Fr.  Pat.  448,517  of  1912  ;  this  J.,  1913,  435.— T.  F.  B. 

Method  of  utilising   wa*te  products   of  canning   industry. 
U.S.  Pat.  1,063,297.     See  XIXa. 

Testing    machine  for   cylinder   oils.     Ger.    Pat,    259,599. 

See  XXIII. 


XIII.— PAINTS  ;      PIGMENTS  ;     VARNISHES  ; 

RESINS. 

Patents. 

Paint.  D.R.Cooper  and  E.  M.  Murley,  New  Plymouth, 
and  J.  V.  Wyborn,  Inaha,  New  Zealand.  Eng.  Pat. 
14,137,  June  17,  1912. 

A  durable,  adherent,  non-inflammable  and  non-toxic 
paint,  which  does  not  form  a  skin  on  standing,  is  made  by 
mixing  crude  petroleum,  "  papa  rock  "'  (a  mudstone, 
marl  or  marine  clay  found  in  New  Zealand  and  elsewhere) 
oi  burnt  clay  or  whiting  (according  to  the  colour  desired) 
with  linseed,  soya  or  tung  oil,  turpentine  and  driers, 
to  which  white  lead,  zinc  white,  red  lead,  iron  oxide,  etc., 
may  be  added.  An  addition  of  common  salt  may  also  be 
made  — C.  A.  M. 

Printing-surfaces,  matrices  and  the  like  ;    Composition   or 

material  for    making .     S.  A.  C.  Kristenson,    Fred- 

ei  iksberg,  Denmark.     Eng.  Pat.  24,652,  Oct.  28,  1912. 

The  material,  which  is  suitable  for  mat i ices  or  moulds  and 
suppoiting  surfaces  for  cliches  and  the  like,  is  produced 
by  melting  resin  in  a  suitable  container,  mixing  about  5 
per  cent,  of  sulphur  therewith,  and  adding  a  certain 
quantity  of  infusorial  earth  heated  to  a  temperature  of 
100°  C,  so  as  to  produce  a  mass  of  the  required  consistence. 

— B.  X. 

Colour   lakes   [from   triphenylmelhune   dyc--tuffs] ;     Manu- 
facture    of    yellowish  green .       Farbwerke      vorm. 

Meister,  Lucius,  und  Bruning,  Hochst  on  Maine,  Ger- 
many.    Eng.    Pat.    7757,    April    2,    1913.      Under    Int. 
Conv.,  Apiil  16,  1912.     Addition  to  Erg.  Pat.  27,636  of 
1910,  dated  Dec.  11,  1909. 
Instead   of   using  ^-chloro-brilliant    green    or  p-chloro- 
malachite  green  as  in  the  principal  patent  (see  Fr.  Pat. 
422,843    of    1910;     this  J.,   1911,  636),  3-nitro-4-chloro- 
brilliant  green  or  3-nitro-4-ch!oro-malachite  green  may  be 
used.     The  lakes  obtained  are  much  more  yellowish-green 
and  of  gieat  purity. — T.  F.  B. 

Plastic  materials  [from  tin   protein  of  maize];    Process  for 

the  manufacture  of  .     .J.  -1.  Geistdorfer,  Boulogne- 

sur-Seine,  France.  Eng.  Pat.  17.S42,  Aug.  1,  1912. 
Under  Int.  Conv.,  Aug.  4,  1911. 

See  Fr.  Pat.  446,840  of  1912;   this  J.,  1913,  151.— T.  F.  B. 

Coating  and  impregnating  substances;    Protest  Jot  making 

.    c.Roth.     Fr.  Pat.  453,876,  Feb.  1, 1913.     Dnder 

Int.  Conv.,  Feb.  8,  1912. 

See  Ger.  Pat.  261,710 oi  L912;thiaJ.,  1912,1190.— T.  F.  B. 

Dissolving  in  liquids  solid  substances  particularly 
pigments,  dyes  and  the  lile.     Eng.  Pat.  20,685.    S«  L 
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XIV.-1NDIA-RUBBER  ;    GUTTA-PERCHA. 


Rubber   latices  ;     Chemical  coagulation  of 


-.     F.  Kaye. 
Indiarubber  J.,  1913.45.  1297—1301. 

BXPBBOODITS  are  described  in  which  the  water  extract 
of  r.wv  rubber  is  dialysed.  Alter  removal  of  the  acid  in  this 
way  protein  ie  found,  which  leads  to  the  conclusion  that 
there  is  chemical  interaction  between  acid  and  protein. 
This  is  continued  by  other  observations,  and  especially 
by  experiments  on  the  residual  acidity  of  a  fresh  Plume  ria 
latex  and//,  pea  latex  preserved  by  ammonia,  after  coagu- 
D  by  various  coagulants.  It  is  concluded  that  the 
action  of  coagulants  is  related  to  molecular  quantities. 

— H.  E.  P. 

Vulcanisation     oj     rubber.     A.  0.  Bourn.     Scient.     Amer. 
Suppl.,   1913,  75,  397— 39S. 

Experiments  with  a  mixing  composed  of  12  lb.  of  dry 
tine  Para  rubber,  6  lb.  of  litharge,  6  lb.  of  whiting,  and  6  oz. 
of  sulphur,  using  the  dry-heat  sir  process,  showed  that  in 
order  to  obtain  physical  vulcanising  effects  as  nearly 
identical  as  possible,  the  time  required  is  doubled  for  each 
dectease  in  temperature  of  11°  F.  (6°  C.)  between  304°  and 
194  F.  i  lol  and  90  C).  Between  400°  and  304°  F  (204° 
and  lol  C.)  the  time  required  is  about  doubled  for  a 
decrease  in  tempeiature  of  25°  F.  (13°  C).  Experiments 
are  also  described  showing  that  vulcanisation  proceeds 
very  slowly  even  at  the  ordinary  temperature  in  rubber 
mixing.-  ami  even  in  the  ca.-e  of  pure  rubber  in  contact 
with  Bulphur.  For  example  a  piece  of  pure  Para  biscuit 
rabbet  embedded  in  flowers  of  sulphur  at  110° — 115°  F. 
(43: — 16*  < !.)  ins  found  to  contain  049  per  cent,  of  com- 
bined sulphur  after  six  months. — A.  S. 

Patents. 

India-rubber  compositions  and  processes  for  manufacturing 
K.  Lambertv     (nee     Kiihl),     Wilmersdorf, 
many.     Ens.  Pat.  20,261,  Sept.  5,  1912. 

■li'tiox  of  raw  rubber  (about  25  per  cent.)  is  mixed 
with  white  of  egg  freed  from  fat  (72"5  per  cent.)  and 
dissolved  Bulphur  (about  2'5  per  cent.).  The  product  can 
be   vulcanised. — C.  A.  M. 

Manufacture  of  .      P.    A. 

irton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
un:  I  .  Klberfeld,  Germanv.  Eng.  Pat.  14,556,  June 
21,  1912. 

Pal       264,672  and   255,129  of   1912;    this  J., 
1913,  372.— T.  F.  B. 

Rub'-  for  producing  a  substance  similar  to . 

Farbenfabr.  vorm.  F.  Baver  und  Co.  Second  Addition, 
dated  Jan.  9,  1913,  to  Fr.  Pat.  419,316,  Aug.  12,  1910. 
Under  Int.  Conv.,  Jan.  25  and  March  12,  1912. 

264, '172  and  255,129  of   1912;    this  J., 
1913,  372.— T.  F.  B. 

lance*  t-  rubber;    Process  for  making 

.     W.  I :.}{■<-•  r.     Fr.  Pit.    j.-,:;.t>:;.-,.  .1 an.   II.  1913. 

Int.  f  on  v.,  Jan.  19,  191.'. 

.  ,912  of  1912;   thi,  J.,  1913,  615.— T.F.B. 

'///<  /-  from  phenol  or  creed  ;   Manufacture 

oj  tubrtances  [rubbei  tes]from .   L.  Colbrdon. 

Pat.     I  Jo.    1913.      [Jnder    Int.    Conv., 

jo.   1912. 

OS  Of  1912;  thin  J.,  1913,  498.— T.  F.  B. 

of and  their  manu- 

facture.  L  CoDardon.  Fr.  Pat.  163,394  Jan.  20, 
1913.    (Jadet  Int.  Conv.,  Jan.  20,  1912. 

Sef.  .fl9l2;   thi-  J.,  1918,  498.— T.  P.  B. 

ICarter.     Fr.  Pat.  4.".::.  lis,  Jan. 
21,  1918.     Under  Int.  Conr.,  Jan.  23.  1912. 

See  t.  1843of  1912;   (hi    •/.,  191$,  446.—  T.  F.  B. 


XV.— LEATHER;     BONE;     HORN;     GLUE. 

Gallic  acid  and  tannin   (tannic  acid);    A    colour   reaction 

of and  its  application.     0.    Schcwket.     Biochem. 

Zeits.,  1913,  52,  271—274. 

If  3  c.c.  of  a  1  per  cent,  solution  of  iodine  in  potassium 
iodide  be  shaken  with  2  e.c.  of  a  1  per  cent,  solution  of 
gallic  or  tannic  acid,  and  then  300 — 500  c.c.  of  tap  water 
or  of  a  very  dilute  solution  of  alkali  carbonate  or  other 
alkaline  salt  (sodium  borate,  disodium  phosphate,  or 
alkali  salts  of  many  organic  acids)  be  added,  a  reddish 
violet  colouration  is  produced.  The  colouration  is 
prevented  by  even  dilute  mineral  acids  but  is  not 
affected  by  dilute  organic  acids.  Caustic  alkalis  and 
alkali  carbonates  in  high  concentrations  give  a  dirty 
brown  colour,  but  the  alkali  salts  of  organic  and  weak 
inorganic  acids  (boric  and  phosphoric  acids)  produce 
the  red-violet  colour  even  in  relatively  high  concentrations. 
The  iodine  must  be  in  excess,  as  excess  of  tannin  itself 
prevents  the  reaction.  By  this  test  gallotannic  acid  may 
be  distinguished  from  other  tannins  (kino,  catechu, 
cinchona  tannins,  etc.),  so  far  as  these  are  free  from  gallic 
acid.  The  reaction  may  also  be  used  for  detecting  gallic 
acid  or  tannin  in  plants  and  pharmaceutical  preparations, 
for  testing  a  solution  in  regard  to  alkalinity,  and  for 
distinguishing   organic   from   mineral  acids. — A.  S. 


Patents. 
Tanning  extracts  ;   Process  of  producing ■ 


-.  G.  Gianoli, 
Assignor  to  Lepetit.  Dollfus  andGansser,  Milan,  Italy. 
U.S.  Pat.  1,063,428,  June  3,  1913. 

Crude  resinous  quebracho  extracts  are  rendered  soluble 
by  treatment  at  95° — 115°  C.  with  a  solution  of  sodium 
lignosulphonate,  obtained  for  example  from  waste  liquor 
from  sulphite  pulp  making  by  treatment  with  lime  water  to 
remove  sulphurous  acid  followed  by  sodium  sulphate 
to  remove  excess  of  lime. — D.  J.  L. 


Leather    board    slock ;    Production    of  ■ 


-.  A.  L.  Clapp, 
Braintree,  Mass.,  Assignor  to  Hide-Ite  Leather  Co., 
Boston,  Mass.     U.S.  Pat.  1,063,958,  June  10,  1913. 

Stock  for  the  manufacture  of  leather  board  is  produced 
by  treating  wood  flour  with  heated  oil  until  a  granular 
mass  is  produced  and  incorporating  this  with  a  mass  of 
shredded  leather. — D.  J.  L. 


Leather  or  leather  substitute  ;    Composite and  process 

of  producing  same..  A.  L.  Clapp,  Braintree,  Mass., 
Assignor  to  Hide-Ite  Leather  Co.,  Brockton,  Mass. 
U.S.  Pat.  1,065,028,  June  17,  1913. 

Lkather  scrap  is  softened  by  treatment  with  ammonia 
and  an  oil  is  then  added.  The  excess  of  ammonia  forms 
a  soap  with  the  oil,  and  this  soap  is  then  rendered  insoluble 
by  the  addition  of  a  suitable  substance. — W.  P.  S. 


Tanning    and    dyeing    skins;    Apparatus    for .     A. 

Billaud.      Pi.  Pat.  453,763,  April  11,  1912. 

The  apparatus  consists  of  a  rotating  drum  fitted  with 
a  door  and  divided,  in  the  interior,  into  two  compartmcni 
in  one  of  which  the  skins  are  placed.  By  the  rotation  of 
the  drum,  the  skins  are  alternately  plunged  into  the  liquid 
and  drawn  out  from  it,  which  permits  of  the  goods  being 
dipped,  drained  or  oxidised  without  removing  from  the 
drum.  One  of  the  sides  of  the  partition  is  movable  to 
facilitate  loading  and  removing  the  goods  and  provision 
is  made  for  heating  the  liquor  to  any  required  temperature. 

1).  J.  L. 


Olut   or  gelatin  ;     Prorcns  of  obtaining 


G.  Upton, 


Salem,  Mass.      U.S.   Pat.   1,063,229,  June  3,   1913. 

Tin;  glue  stock  is  placed  in  a  digester  to  which  steam  is 
admitted,  the  stock  al  the  tame  time  being  agitated.     The 

•_'lii«'  dissolve!  hi  the  condensed  water  and  escapes  immedi- 
ately from  the  digett<  I   by  gravity. — 1).  J.  L. 
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Glue  [mgetable]  and  process  for  obtaining  same.  Perkins 
Glue  Co.  First  and  Second  Additions,  dated  Jan.  11, 
1913,  to  Fr.  Pat,  436,297.  Nov.  11,  1911  (this  J., 
1912,  453). 

Viscous  or  gelatinous  solutions  such  as  colloidal  solutions 
of  starch  in  alkali  and  water  are  rendered  more  fluid  by 
submitting  to  prolonged  agitation  either  continuous  or 
intermittent.  The  process  applies  particularly  to  the 
manufacture  of  vegetable  glue  from  cassava  staich.  The 
alkali  is  added  slowly  and  in  small  quantities  in  order  to 
avoid  swelling  the  mass  of  starch  and  in  such  proportion 
as  to  obtain  the  required  viscosity,  cohesion  and  adhesion 
in  the  finished  product.  As  the  last  quantities  of  alkali  are 
added  the  mass  passes  into  a  semi-fluid  glue  which  may  be 
applied  mechanically,  the  total  quantity  of  water  being 
4  parts  or  less  referred  to  the  weight  of  dry  starch. 

— D.  J.  L. 

Tanning.     C.W.Nance,    London.     U.S.    Pat.    1,065,168, 
June  17, 1913. 

See  Eng.  Pat.  26,040  of  1909  ;  this  J.,  1910,  1216.— T.F.B. 


XVI.— SOILS  ;    FERTILISERS. 

Sterilisation  of  the  soil  ;  Thi  partial by  means  of  caustic 

lime.     H.  B.  Hutchinson.     J.     Agric.     Sci.,     1913,     5, 
320—330.  (See  also  this  J.,  1909,  1213;    1911,  471.) 

The  known  actions  of  lime  in  improving  the  physical 
condition  of  a  soil,  neutralising  acidity,  and  rendering 
plant  foods  available  by  chemical  action  are  not  sufficient 
to  account  for  many  of  the  results  obtained  in  practice  by 
the  application  of  lime.  It  is  now  shown  that  caustic 
lime  in  sufficiently  large  quantities  produces  effects  inter- 
mediate in  character  between  those  produced  by  volatile 
antiseptics  and  those  induced  by  high  temperatures. 
The  larger  protozoa  and  many  bacteria  are  killed,  and 
the  organic  nitrogenous  constituents  of  the  soil  are  de- 
composed. When  all  the  lime  has  been  converted  into 
carbonate,  a  period  of  active  bacterial  growth  ensues, 
with  increased  production  of  plant  food.  Pot  experiments 
gave  results  in  agreement  with  those  of  bacteriological 
and  chemical  analyses.  A  poor  arable  soil,  containing  a 
sufficiency  of  calcium  carbonate,  gave  increased  yields 
after  applicatiorw)f  0*5  per  cent,  of  caustic  lime.  A  rich 
garden  soil  after  the  application  of  lime  (up  to  1  per  cent.) 
gave  decreased  yields  in  the  first  crop,  but  largely  increased 
yields  in  the  second  crop. — A.  S. 


XVII.^SUGARS ;   STARCHES;   GUMS. 

Cane  sugar,  glucose,  and  fructose  ;  Influence  of  acid  a  on  the 

rotatory  power  of .     F.  P.  Worley.     Roy.  Soc.  Proa, 

1913,  A,  88,  439—443. 

Experiments  on  the  inversion  of  cane  sugar  (sucrose)  in 
presence  of  benzenesnlphonic  acid  gave  results  confirming 
those  obtained  previously  with  sulphuric  acid  (this  J., 
1913,  101),  the  latio  of  the  final  rotation  of  the  invert 
sugar  to  the  initial  rotation  of  the  sucrose  becoming  con- 
siderably greater  as  the  concentration  of  the  acid  was 
increased.  Further  experiments  have  now  shown  that 
the  acid  (Ixjnzenesulphonie  acid)  produces  changes  in  the 
specific  rotatory  power  of  all  three  sugars,  causing  a 
decrease  in  positive  and  increase  in  negative  rotation. 
The  effect  is  considerably  greater  in  the  case  of 
laevuloso  than  in  that  of  sucrose  or  dextrose,  but  the 
combined  effects  are  sufficient  to  explain  satisfactorily  and 
completely  the  observed  increase  in  the  value  of  the  ratio 
of  the  final  to  the  initial  rotation  in  the  hydrolysis  of 
sucrose  in  presence  of  acid. — A.  S. 

Lcevulosans ,     Hydrolysis  of  and    its   application    to 

analysis.     P.  L.  de  Vilmorin  and  F.   Levallois.      Bull. 
Soc.  Chim.,  1913,  13,  684—691. 

In  determining  the  yield  of  fermentable  sugars  from  such 
plants  as  Jerusalem  artichokes,  which  contain  inulin  or 


other  substances  yielding  laevulose  on  hydrolysis,  the  use  of 
mineral  acids  or  oxalic  acid  for  effecting  inversion  is 
precluded,  because  these  act  on  the  laevulose.  Concordant 
results  can  be  obtained  with  acetic  acid  as  recommended 
by  Jungfleisch  and  Grimbert  (this  J.,  1889,  295),  but 
hydrolysis  is  rather  slow,  unless  it  be  used  in  relatively 
high  concentrations,  and  then  the  acetate  produced  on 
neutralising  is  a  source  of  inconvenience  in  the  determina- 
tion of  the  reducing  sugars.  The  authors  recommend 
the  use  of  sulphosalicvlic  acid  (0"72 — 43  grms.  per  litre), 
with  which  inversion  is  complete  in  at  the  most  1£ — H 
hours  at  80°  C.  Concordant  results  are  obtained  and  the 
acid  does  not  interfere  with  the  subsequent  determination 
of  the  reducing  sugars  by  means  of  Fehling's  solution. — A.  S. 

Patents. 

Sugar  crystals ;  Process  and  vacuum  pan  for  producing 
crystals,  especially  — — .  O.  Fromm  and  M.  Schodly, 
Schwartau,  Germany.     Eng.  Pat.  28,074,  Dec.  5,  1912. 

Thick  juice  or  syrup  is  boiled  in  a  vacuum  pan  with  a 
conical  bottom,  until  small  crystals  are  formed  ;  a  further 
quantity  of  syrup  is  then  added,  and  the  process  is 
repeated  until  the  pan  is  full.  The  mass  of  crystals  and 
mother  liquor  is  then  pumped  from  the  bottom  of  the  pan 
to  a  chamber  above  the  pan.  This  chamber  contains  an 
ascending  sieve-trough  in  which  a  screw-conveyor  is 
mounted.  The  mass  is  transported  along  the  trough, 
being  subjected  at  the  same  time  to  the  action  of  the 
mother  liquor  which  it  contains,  and  of  the  vapour  ascending 
from  the  pan.  The  small  crystals  are  returned  through  the 
sieve-trough  to  the  pan  whilst  the  large  crystals  are 
discharged  through  a  descending  pipe  leading  from  the 
end  of  the  trough. — L.  E. 


Sugar ;     Process    of   refining  brown 


-.  U.  Lundgren 
and  G.  Gierling,  Brussels."  U.S.  Pat.  1,063,708,  June  3, 
1913. 

Raw  sugar  is  freed  from  adhering  syrup,  and  the  cold 
syrup,  of  about  20°  B.  (sp.  gr.  U162)  is  bleached  with  ozone 
or  ozonised  air.  A  further  quantity  of  raw  sugar  is 
washed  with  a  portion  of  the  bleached  syrup,  and  sugar, 
freed  from  syrup,  is  dissolved  in  another  portion  of  the 
bleached  syrup. — L.  E. 

Gums  ;   Process  of  preparing  artificial from  amylaceous 

materials.     Soc.  Mabboux  et  Camell.     Fr.  Pat.  452,943, 
Jan.  7,  1913. 

100  kilos,  of  starch  suspended  in  80 — 90  litres  of  an 
aqueous  solution  containing  9  kilos,  of  bromine,  are  treated 
with  a  solution  of  4-5  kilos,  of  sodium  hydroxide  and 
the  whole  is  left  for  24  hours.  Alternatively,  the  bromine 
is  replaced  by  chlorine  which  is  passed  into  a  suspension 
of  starch  in  alkali  solution,  or  the  starch  may  be  treated 
with  hypochlorite  or  hypobromite  directly.  The  product 
is  freed  from  liquid  and  traces  of  chlorine  or  bromine, 
treated  with  10—20  kilos,  of  commercial  formaldehyde 
and  boiled  until  it  remains  limpid  and  viscous  when 
cooled ;  the  dried  product  may  be  used  in  printing, 
finishing  and  paper  making. — L.  E. 


Lignocellulose  ;      Apparatus  for  treating 


Standard 


Alcohol  Co.     Fr.   Pat.   452,920,  Jan.   7,    1913.     Under 
Int.  Conv.,  Jan.  29,  1912. 
See  U.S.  Pat.  1,032,449  of  1912 ;  this  J.,  1912,  833.— T.F.B. 

Fermentable  sugars  ;  Process  for  producing .     Standard 

Alcohol  Co.  Fr.  Pat.  452,921,  Jan.  7.  1913.  Under 
Int.  Conv.,  Jan.  29,  1912. 

See  U.S.  Pats.  1,032,443,  1.032.444.  and  1,032,450  of  1912  : 

this  J.,  1912,  832,  833.— T.  F.  B. 

Fermentable  sugar*  ;   Process  Jor  producing .    Standard 

Alcohol  Co.  Fr.  Pat.  4.".:;.  I :!'.».  Jan.  14.  1013.  Under 
Int.  (onv..  June  t'>.  1912. 

Bee  U.S.  Pat.  1,033,064  of  1912  ;tnis  J.,  1912,833.     T.F.B. 
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tsplemts  ;  Process  Jor  extracting  juice  front . 

C  Steffen.     Fr.    Pat   463,822,   Jan.    18,   1913.     Ohder 
Int.  Oonv.,  Jan.  lit.  1912, 

See  Ens.  Pat  1540  of  1912  ;  this  J..  1913,  40.— T.  F.  B. 


Uaginous  products  ;  Manufacture  of- 


-.  The  Gum 
Tragasol  Supply  Co..  Ltd  Fr.  Pat.  453,420,  Jan.  4, 
1913.     Under  Int.  Oonv.,  -Ian.  8,  1912. 

See  Bug.  Pat.  564  of  1912  ;   this  J.,  1913,  206.— T.  F.  B. 


XVIII.-FERMENTATION    INDUSTRIES. 

5'   iat;      Tlu     proldn    substances    of .     P.Thomas. 

Oomptes  rend.,  1913,  156,  2024—2027. 

SrvKTiNG  with  partially  autolvsed  yeast  the  author  has 
•- 1 i'd  two  different  proteins.  The  first  contains  : 
N  16-10— 16-18,  P  1-75—1-83,  and  S  0'3S  per  cent,,  and 
in  its  properties  is  intermediate  between  casein  and 
vitelJin,  but  more  closely  resembling  the  former.  The 
second,  to  which  the  name  cerevisin  is  assigned,  appears 
to  be  a  typical  albumin.  It  contains  :  N  16"3 — 104, 
9  1*89 — 0'94,  and  P  up  to  0"  per  cent. ;  the  phosphorus 
is  probably  present  as  an  impurity  owing  to  imperfect 
purification.  Cerevisin  is  soluble  in  water  and  is  not 
precipitated  by  acetic  acid  or  magnesium  sulphate,  or  by 
addim:  to  its  solution  an  equal  volume  of  a  saturated 
solution  of  ammonium  sulphate.  On  heating  the  neutral 
or  Brightly  acid  solution  it  becomes  turbid  at  about  40°  C. 
and  gives  a  slight  coagulum  at  41°  C.  The  filtered  solution 
remains  clear  up  to  49  C.  and  yields  a  second  coagulum 
at  60°  C.  On  further  heating  abundant  precipitation 
occurs  between  55°  and  58°  C,  and  coagulation  continues 
continuously  up  to  To:  C.  Cerevisin  gives  the  usual  precipi- 
tation and  colour  reactions  ;  the  glyoxylic  reaction  (trypto- 
phan) is  particularly  distinct. — A.  S. 

Alcoholic  fermentation  ;  Catalysers  of .     H.  Euler  and 

H.  CaaaeL     Z.  phyaioL  Chem.,  1913,  86,  122—129. 

Ai.«  OHOLI4  fermentation  by  living  yeast  is  considerably 
accelerated  bysalte  of  aliphatic  and  hydroxy  acids  (ammon- 
ium formate  and  acetate.  BOdium  lactate  and  racemate). 
For  example  in  the  fermentation  of  2  grms.  of  sucrose 
dissolved  in  110  c.c.  of  water,  by  0-25  g:m.  of  yeast, 
th<-  quantities  of  carbon  dioxide  evolved  were  30  C.C. 
in  90  min-.,  .">1  e.C  in  180  rains.,  80'5  c.c.  in  330  rains., 
and  102  c.c.  in  490  mins.,  whilst  in  presence  of 
0*04  -ji  ni.  of  ammonium  formate  the  corresponding  quanti- 

were  33*6,  66,  L20"5  and  180*5  c.c.  respectively.  No 
similar  effect  was  produced  with  dried  yeast  or  expressed 
juice  from  Munich  y  i  t.  The  amount  of  carbohydrate 
ph<»phorii-  eater  produced  as  intermediate  product  in  the 
fermentation  of  dextro  e  by  extract  of  dried  yeast  in 
presence  of  sodium  phosphate  is  not  increased  by  addition 
of  ammonium  formate     Experiments  in  which  dextrose 

tormented  by  living  yeast,  and  the  reaction  followed 
by  determinat  f  both  the  optical    rotation  and  the 

amount  of  carbon  dioxide  formed  (see  this  J.,  1912,  240, 
1112)  radicated  that  ammonium  formate  accelerates  the 
von  ;  hexose-Mntennediate  product  to  a  -freater  degree 
that  it  doe-  the  reaction  :  intermediate  product-Mdcohol 
irbon  dioxide.  Within  the  limit-  tried,  the  accelerating 
effer  •  •  ,x<.  lower  the-  yeaci  concentration,  and  the 

higher  the  concentration  of  the  added  -alt.    The  fermen- 

n  of  mann''  l  only  to  a  considerably 

leaaar extent  than  thai  of  dextrose.  Similar  results  have 
been  obtained  with  sodium  lactate-  and  racemate  and 
ammonium 

hot ic  fermentation  ;    Influence  oj  ■<  »■•  colloid*  <  e . 

N.     L.    Sohngen.    Folia    Microbiologica,     Bollftndische 
•'•    znr  f-eFamt.  MikrobioL,  2,  27  pages.     Chem. 
Zentr.,  1913,  1    2167-  -2108. 

The  author-  experimenU   wave  made  at  38      io   CL,  af 

which  temperature  the-  fermentative  activity  of  the  ■ 

-   not  decrease  during  2  boms,  although  do  growth 

ce.     The  fermentation  wnt  not  appreciably 

by  colloidal  hydroxides  of  iron,  aluminium,  and 


silicon,  or  by  humic  acid ;  it  was  affected  injuriously  by 
alkali  humatc,  and  strongly  accelerated  (to  the  extent  of 
50  per  cent.)  by  bio-colloids  such  as  peat,  filter-paper, 
blood  charcoal,  and  garden  soil.  The  growth  of  yeast  in 
a  culture  medium  containing  a  small  quantity  of  yeast 
(3 — 10  per  cent,  of  dextrose  in  yeast  water)  was  also 
increased  by  about  50  per  cent.  The  bio-colloids  promote 
the  evolution  of  carbon  dioxide  from  the  liquid,  the 
minute  bubbles  forming  on  the  surface  of  the  colloids  by 
surface  tension  growing  to  larger  bubbles,  which  are 
evolved.  Hence  the  supersaturation  of  the  culture 
medium  by  carbon  dioxide  is  prevented  and  it  is  to  this 
that  the  favourable  effect  of  the  biocolloids  is  ascribed. 
The  author's  results  afford  an  explanation  of  Mou fang's 
observations  on  the  catalytic  effect  of  dead  yeast  cells  on 
fermentation  (this  J.,  1913,  303).— A.  S. 

Enzyme  ;   Relation  between  the  active  and  inactive  condition 

of  an and   its  surface  tension.     M.J.  Gramenizky. 

Biochem.  Zeits.,  1913,  52,  142—154. 

The  author  has  shown  previously  (this  J.,  1910,  1403)  that 
certain  enzymes  which  become  inactive  on  heating,  slowly 
regain  activity  when  the  solution  is  allowed  to  stand- 
Experiments  with  purified  Taka  diastase  are  now  described 
showing  that  the  destruction  of  enzymic  activity  is 
accompanied  by  a  pronounced  reduction  of  surface  tension,, 
and  that  on  standing,  the  surface  tension  gradually  increases 
again. — A.  S. 

Petroleum  benzine,  petroleum,  paraffin  oil  and  paraffin  as 
sources    of    carbon    and    energy   for    micro-organisms, 
N.   L.  Sohngen.  Zentr.  Bakter.  u.  Parasitenk.,  1913,  II- 
Abt.,  37,  595—609.     Chem.  Zentr.,  1913,  2,  167. 

The  author  has  succeeded  in  isolating  from  garden  soil, 
dung,  and  ditch-water,  a  number  of  organisms  capable  of 
utilising  petroleum   products   as  sources   of   carbon  and 
energy,    oxidising    them    to    carbon    dioxide    and    water, 
probably  with  formation  of  fatty  acids  as  intermediate 
products.     The     micro-organisms     in     question     can     be 
divided  into  two  groups,   both  widely  distributed  :    (1)> 
fat-hydrolysing  bacteria,  e.g.,  Bac.  ftuoresc.  liquefac,  Bac. 
pyocyaneus,  Bac.  Stutzeri,  Bac.  lipolylicum  a,  /3,  y,  and  S, 
and  Micrococcus  paraffinae  ;  (2)  a  group  of  mycobacteria, 
of  which  six  species  are  distinguished  and  described,  viz., 
Mycobacterium  phlei,  album,  luteurn,  rubrum,  lacticola,  and 
hyalinum.     These  mycobacteria  are  similar  to  the  aetino- 
mycetes  in  many  of  their  properties  ;    they  are  capable  of 
oxidising   a   great   variety   of   substances    in   addition   to 
paraffins  of   b.   pt.  above  00°  C,  viz.,  salts  of  fatty  and 
other  organic  acids,  dextrose,  sucrose,  mannitol,  glycerin, 
peptone,  alcohol,  higher  alcohols,  cetyl  alcohol,  cholesterol,. 
phytosteroL  fats,   caoutchouc,   cellulose,  and  humic  sub- 
stances.    They  slowly  assimilate  sugars  and  fats  without 
secreting    an    enzyme.     They    vary    in    habit   of   growth 
according    to    the    culture    medium,    forming    ordinary 
bacteria    colonies    on    media    rich    in    easily    assimUabU 
substances,  and  mould  like  colonies  on  poor  eidture  media 
They  can  be  distinguished  from  other  kinds  of  bacteria  by 
their   fine  thread-like   growth   on  tap   water  agar   media, 
They  are  affected  injuriously  by  even  0-001   per  cent,  of 
salts  of  heavy  metals  such  as  zinc  chloride,  copper sulph 
and   lead  acetate,  and    by  0*01   per  cent,  of  manganese 
salts.     On    some    media   there    is    more    or    less    pigment 
formation,  this  being  favoured  by  peptone.-,   magnesium 
salts,    nitrates,    and    chemically    active    light    rays.     The 
mycobacteria  are  resistant  to  acid  but  not    to  arid  and 
alcohol  together.     They  are  capable  of  oxidising,  on 
average,  15  mgrnu.  of  petroleum  and  about  8  mgrms.  of 
paraffin   per  2  sq.  dcm.  of  surface  of  culture  medium  in 
21  hours  at  28°  O— A.  S. 

Enzyme  action;    Reversibility  of .     a-Olucosidas<  «nd 

a-methylglucoside.     K.     Bourquelot    and     E.     Verdon. 

J.    I'harm.   ('him.,    1913,  8,    19      21.      (See   (In     J.,    1913, 

251  and  156.) 
\s  aqueous  extract  obtained  by  macerating  bottom 
fermentation  yea  t  was  added  to  separate  Bolutiom  "t 
thylgluco  ids  and  dextrose  in  dilute  methyl  alcohol, 
the  glucoside  and  dextrose  being  in  equivalent  propor- 
tions.    Aft<r  a  number  of  .lays  a  state  of  equilibrium  was 
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reached,  both  solutions  showing  the  same  optical  rotation. 
Hence  the  action  of  a-glucosidase  on  a-methylglucoside 
is  reversible. — F.  Shdn. 

Defection  and  determination  of  salicylic  acid  in  fruit  juices. 
Heintz  and  Limprich.     See  XIXa. 

Reversibility  of  enzyme  action.     a-Glucosidase  and  a-methyl- 
glucoside.    Bourquelot  and  Verdon.     See  XX. 

Patents 

Beer  and   wine  finings.     E.    S.   Spencer,   London.     Eng. 
Pat.  84,  Jan.  1,  1913. 

Isinglass  finings  are  mixed  with,  say,  an  equal  quantity 
(calculated  on  the  dry  substances)  of  moist  gelatinous 
silica  or  silicates,  or  with  a  larger  proportion  thereof  if  the 
product  is  to  be  used  for  fining  beers  of  high  gravity. — L.  E. 

Glycerin  and  cattle  food  ;    Process  of  treatment  of  distillery 

vinasses  for  extracting .     H.  Gouthiere  et  Cie.  and  P. 

Ducancel.  Fr.  Pat.  453,073,  March  25,  1912. 

This  process,  which  is  especially  applicable  to  grain  vinasse, 
differs  from  that  claimed  in  Fr.  Pat.  442,923  of  1911,  and 
Additions  thereto  (this  J.,  1912,  1031  ;  1913,  233),  in 
that  the  nitrogenous  matter  is  recovered  in  a  form  suitable 
as  cattle  food.  A  mixture  of  the  concentrated  vinasse  and 
spent  grains  or  other  residues,  is  distilled  in  a  current  of 
dry  steam  under  reduced  pressure,  the  glycerin  being 
recovered  from  the  distillate.  Part  of  the  residue  is 
mixed  with  further  portions  of  vinasse  and  the  remainder 
is  utilised  as  fodder. — L.  E. 


Digestive  ferment ;    Procfss  of  producing .     H.  Yenjo, 

Nihonbashi-ku,  Japan.     U.S.  Pat.   1,065,575,  June  24, 
1913. 

See  Eng.  Pat,  25,879  of  1911  ;   this  J.,  1913,  42.— T.  F.  B. 


XIXa.— FOODS. 

Storage  butler ;    Factors  influencing  the  change  in  flavour 

in .    L.  A.  Rogers,  W.  N.  Berg,  C.  R.  Potteiger,  and 

B.  J.  Davis.     U.S.  Dept.  Agric,  Bureau  of  Animal  Ind., 
Bull.  162,  April  8,  1913,  69  pages. 

Although  proteins  are  hydrolysed  in  cold  storage  and  in 
strong  salt  solutions  provided  that  very  large  amounts  of 
active  proteolytic  enzymes  are  present,  there  is  no  evidence 
of  an  increase  of  soluble  nitrogen  in  butter  when  kept  for 
a  long  time  at  0°  F.  (— 18°  C).  Butter-milk  from  sweet 
unpasteurised  cream  and  from  sweet  pasteurised  cream 
when  preserved  with  18  per  cent,  of  sodium  chloride 
showed  no  proteolysis  during  a  long  period  in  cold  storage. 
Bacterial  enzymes  kept  in  milk  containing  18  per  cent,  of 
sodium  chloride  gave  some  evidence  of  proteolysis  during 
cold  storage ;  the  action  of  pepsin  and  trypsin  under 
similar  conditions  was  not  entirely  inhibited.  Butter  made 
from  sweet  pasteurised  cream  keeps  much  better  than 
butter  from  similar  cream  without  pasteurisation,  but  the 
changes  in  the  unpasteurised  cream  cannot  be  reproduced 
by  re-inoculating  the  pasteurised  cream  with  the  bacteria 
of  the  cream  before  pasteurisation.  Analyses  were  made 
of  the  gases  contained  in  butter ;  fresh  butter  contains 
about  10  per  cent,  by  volume  of  gas  consisting  of  N2  (by 
diff.)  33  and  02  20  per  cent.,  the  remainder  being  gases  ab- 
sorbed by  sodium  hydroxide  solution.  The  proportion  of 
oxygen  is  materially  less  after  storage.  The  addition  of  iron 
to  cream,  even  in  as  small  quantity  as  1  or  2  parts  per  million, 
has  an  influence  on  the  flavour  of  the  butter ;  there  is  no 
evidence  that  the  nature  of  the  flavour  developed  on 
storage  is  changed,  but  the  rate  of  development  is 
accelerated.  The  action  of  copper  is  similar  but  perhaps 
more  intense,  and  ferrous  salts  are  more  active  than 
ferric  salts.  Aldehydic  or  ketonic  substanoes  appear  to 
be  formed  by  the  action  of  ferrous  salts  on  milk  as  the 
distillate  from  such  milk  yields  a  strong  iodoform  reaction. 

— W.  P.  S. 


Salicylic  acid  in  fruit  juices  :   Detection  and  determination 

of .     W.    Heintz    and    R.    Limprich.     Z.    Unters. 

Nahr.  Genussm.,  1913,  25,  706—717. 

Petroleum  spirit  extracts  a  definite  proportion  of  sali- 
cylic acid  from  aqueous  solutions  containing  varying 
amounts  of  the  acid,  and  on  shaking  a  solution  of  sahc3-hc 
acid  in  petroleum  spirit  with  dilute  solution  of  ferric 
chloride,  the  salicylic  acid  is  obtained  quantitatively  in 
the  aqueous  solution  in  the  form  of  its  violet  iron  com- 
pound. Twenty-five  grms.  of  the  juice  or  syrup  are 
diluted  to  50  c.c.  in  a  250  c.c.  cylinder,  a  few  drops  of 
concentrated  sulphuric  acid  are  added,  and  the  mixture  is 
then  shaken  with  100  c.c.  of  petroleum  spirit ;  50  c.c.  of 
alcohol  are  now  added,  and,  after  again  shaking,  the 
mixture  is  allowed  to  separate  into  layers.  Ten  c.c.  of  the 
clear  petroleum  spirit  layer  are  pipetted  into  a  tube,  mixed 
with  10  c.c.  of  a  0'1  per  cent,  solution  of  ferric  chloride,  and 
the  colouration  obtained  compared  with  standards  pre- 
pared as  follows  : — Fifty  c.c.  of  a  0*1  per  cent,  solution  of 
salicylic  acid  are  acidified  with  sulphuric  acid  and  shaken 
with  petroleum  spirit  and  alcohol  in  the  proportions  given 
above;  quantities  of  0*5,  1-0,  1-5,  2-0,  etc.  c.c.  of  the 
petroleum  spirit  layer  are  then  placed  in  separate  tubes 
and  mixed  with  10  c.c.  of  the  solution  of  ferric  chloride. 
The  method  may  be  applied  to  the  determination  of  sali- 
cylic acid  in  jams,  beer,  and  wine,  provided  that  the 
alcohol  present  is  removed  previously  by  evaporation  in 
the  presence  of  an  alkali.  The  process  described  by 
Vierhout  (this  J.,  1911,  918)  was  found  to  be  untrust- 
worthy.—W.  P.  S. 

lnfluei.ee  of  light  on  fats  in  the  complete  absence  of  air. 
Wagner  and  others.     See  XII. 

Determination  of  ammonia   and   trimdhylamine  [e.g.  fwm 
gluten],     Budai.     See   XXIII. 

Patents. 

Emulsions ;  Means  for  use  in  the  production  of — ■ — . 
[Margarine  manujacture.]  S.  H.  Blichfeldt,  Southall. 
Eng.  Pats.  7498  and  7499,  Mar.  27,  1912. 

(1)  The  water  or  other  medium  of  suspension  is  made  to 
pass  through  a  successhe  number  of  constricted  passages 
between  surfaces  which  are  in  relative  motion  towards 
each  other,  whilst  giadual  additions  of  fat  are  meanwhile 
made.  The  moving  surfaces  may  consist  of  a  series  of 
discs  revolving  upon  a  shaft  within  a  series  of  overlapping 
annular  baffles,  the  distance  of  which  from  the  discs  car  be 
adjusted.  A  distributing  valve  may  be  used  as  described 
below,  and  means  may  be  provided  for  the  preliminary 
mixing   of   the   fat    and    water   prior   to   this   treatment. 

(2)  Liquid  may  be  gradually  introduced  at  different  stages 
of  the  emulsification  (e.g.  of  margarine).  A  special  distri- 
buting valve  claimed  for  this  purpose  consists  of  a  casing 
the  wall  of  which  contains  a  series  of  outlets  connected  by 
means  of  pipes  with  different  parts  of  the  apparatus, 
these  openings  being  controlled  by  a  lotating  disc  in 
which  is  a  slot  or  cavity. — C.  A.  M. 

Waste  products  of  canning  industry ;  Method  of  utilising . 

P.   A.  Singer,   Assignor  to    C.   S.   Mine),  Chicago,   111. 

U.S.  Pat.  1,063,297,  June  3,  1913. 
A  compressed  oil  cake  containing  the  germ  and  bran  of 
sweet  corn  (maize),  characterised  by  a  high  content  of 
corn  sugar,  is  made  by  removing  the  portions  <>f  the 
kernels  which  remain  on  the  cob  after  the  upper  portions 
of  the  kernel  have  been  cut  off  for  canniia',  and  l.y  pressing 
such  portions  of  the  kernels  to  expel  th<  juice,  drying  the 
mass  and  pressing  it  to  expel  the  oil.— A.  T.  L. 

Milk;     Ml  hod    of    diyu.g .     0.    Nioolai,     Vfereen, 

Germany.  U.S.  Pat.  1,063,681,  June  •'{.  1913. 
The  milk  is  thickened  to  about  (i;—  9  B.  (sp.  ->.  1  (Mr.— 
1-0671  byexpoflureto  a  temperature  of  about  65  — 80  C.for 
half  an 'hour  to  one  hour,  and  at  onoe  exposed,  in  a  thin 
layer  to  a  temperature  of  about  80  — 1<*>  C.  for  a  few 
seconds,  whereby  a  wel  mUk  skin  as  thin  as  paper  is 
obtained.     This    product    i<    cooled    and    expOMd    to    a 
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temperature  of  about  65° — 85  C.  tor  half  an  hour  whereby 
it  is  freed  from  water  excepting  the  water  of  crystallis- 
ation of  the  lactose.     The  dried  milk  is  then  cooled. — L.  E. 


Milk;   Process  for  the  aterUiiation  of 


-.  V.  Henri,  A. 
Helbronner,  and  M.  von  Recklinghausen.  Second 
Addition,  dated  Mar.  30,  1912,  to  Fr.  Pat.  442,807, 
Jum.  l>>.  Kill  (this. 1..  1912,  1004;    1913,620). 

Thk  milk  is  heated  for  a  few  minutes  to  55°  C,  then  cooled 
to2°C  and  submitted  at  tins  temperature  to  the  action  of 
ultra-violet  rays. — W.  P.  B. 


MUk;   Sterilised 


A.    Helbronner,    V.    Henri,    and 


M.  von  Recklinghausen.  First  Addition,  dated  Mar.  30, 
1912,  and  Second  Addition,  dated  July  9,  1912,  to  Fr. 
Pat.  442.924,  July  1,  1911  (this  J.,  1912,1004). 

(1)  To  prevent  milk  acquiring  an  unpleasant  odour  when 
subjected  to  the  method  described  in  the  original  patent 
(loc.  cit.),  it  should  be  heated  to  55°  C,  for  a  few  minutes, 
then  homogenised,  and  cooled  to  2°  C.  before  being  passed 
through  the  sterilising  apparatus.  (2)  The  milk  is  frozen 
in  the  form  of  thin  layers  at  a  temperature  of  from  — 10° 
to  — 15'  CL,  exposed  in  this  solid  state  to  the  action  ot 
ultra-violet  rays,  and  then  heated  to  about  60°  C. — W.  P.  S. 

rage  extracts.  W.  H.  Post,  Assignor  to  Postum 
Cereal  Co.,  Ltd.,  Battle  Creek,  Mich.  U.S.  Pats. 
1,064,767  and  1,064,768,  June  17,  1913. 

(1)  A  solid  soluble  extract  is  obtained  by  extracting 
which  have  previously  been  roasted  ov  caramelised. 
■(2)  Dandelion  roots  are  mixed  with  molasses,  the 
mixture  is  roasted  or  caramelised,  and  then  extracted 
with  water,  the  extract  being  next  concentiated  so  as  to 
form  a   powder. — \V.  P.  S. 

Drum  for  treating  granular  materials,  such  as  cereals,  malt, 
seed-,  etc  J.  A.  Topf  und  Solme.  Fr.  Pat.  451.726, 
X  iv.  29,  1912. 

A  DRUM  more  particularly  for  subjecting  grain  to  the  action 
of  a  current  of  ait,  is  provided  with  a  central  air-admission 
pipe  having  fine  perforations  for  the entry  of  ah  on  one  side. 
The  drum  has  similar  perforations  for  the  escape  of  air  on 
the  side  opposite  to  the  perforations  in  the  inlet  pipe,  so 
that  the  air  lias  to  flow  in  a  circular  path  through  the 
contents  of  the  drum. — H.  H. 

Alimentary  product  resembling  milk  from  soy  beans  or 
similar     vegetable     seeds  ;      Process    of     manufacturing 

an .     F.  Gdssel,  Stockheim,  Germany.     Eng.  Pat. 

27^60,  Dec.  3,  1912.     Under  Int.  Conv.,  Dec.  4,  1911. 

See  Fr.  Pat.  451,447  of  1912  ;  this  J.,  1913,  621.— T.  F.  B. 

8oja  ;    Method  of  «<//  imfacturing  [food]  products  from . 

Su    Fing    Li,    Vallees,    France.     U.S.    Pat.    1,064,841, 
June  17.  1913. 

See  Eng.  Pat.  30,275  of  1910  ;  this  J.,  1912,  355.— T.  F.  B. 

Phospho  •protein  Compounds  from  fish  ;   Process  for  making 

.    Naamlooze  vennootachap  Algemeene  Oitvinding 

happij.     Vi.   Pat.  453,729,  Oct.  14, 
1912.      Under  Int.  Conv.,  Dee.  20,    1911. 

Sek    .        Pat.  9624  of  1912  ;  this  J.,  1913,446.— T.  F.  B. 

trm  "i  of  distill*  ry  rnnasset  for  extracting  glycerin  and 
cattle  food.      Fr.  Pat.  453,073.     Set    -Will. 


XI Xe.— WATER  PURIFICATION  ;  SANITATION. 

obt  i  hi  run:  rivet  water  and  in  crude  sewage  ;  Search 

for  certain   pathogenic .     A.  C.  Houston.  Metio- 

politan  \V.               I.     Ninth  Research  Report.  April, 
1912. 

mm  on  the  feasibility  of  isolating 

pathogenic  microbes  from  rirer  iratei  |  »   thi    J.,  1912, 

it h'^r  added  typhoid  and  Gartner  bacilli  in 

small  number*  to  raw  rirer  water  ami  iras  able  to  recover 


them  again,  whereas  from  a  duplicate  sample  of  un- 
inoculated  river  water  none  of  these  microbes  could  be 
isolated.  The  tesults  showed  that  the  tests  were  delicate 
to  the  extent  of  detecting  one  typhoid  bacillus  in  about 
7  c.c.  of  water  and  one  Gartner  bacillus  in  about  25  c.c. 
Similar  experiments  were  made  on  the  feasibility  of 
detecting  the  typhoid  bacillus  in  sewage.  The  number 
of  typhoid  bacilli  added  to  the  sewage  averaged  205  per 
001  c.c,  the  quantity  of  sample  used  for  the  subsequent 
isolation,  and  the  number  of  bacilli  recovered  was  20. 
From  this  result  it  is  deduced  that  if  0-001  c.c.  of  sewage 
should  contain  a  single  bacillus,  then  it  would  be  detected 
by  examining  0'01  c.c.  In  the  duplicate  uninoculattd 
sample  of  sewage  no  typhoid  bacilli  were  detected  in  0  01 
c.c,  so  that  they  were  absent  from  0"001  c.c,  although 
the  sample  contained  1155  excremental  bacteria  in  that 
volume.  It  is  calculated  that  the  Thames  does  not 
contain  a  single  typhoid  bacillus  in  24  c.c.  as  an  average. 
As  the  filtered  water  is  improved  at  least  a  thousand  times, 
it  follows  that  the  consumer  has  very  little  chance  of 
imbibing  a  dose  of  typhoid  bacilli  from  this  source.  It  is 
concluded  also  that  persons  breathing  sewer  air  would  have 
to  inhale  enormous  volumes  before  being  inoculated  with 
a  typhoid  bacillus,  and  that  the  danger  of  an  infection  of 
a  water  is  not  so  much  from  sewage  contamination  as 
from  accidental  contamination  from  an  individual  who  is  a 
"carrier."— J.  H.J. 


Factories   and    Workshops ;    Annual   report   of   the   Chief 

Inspector  oj for  the  i/ear  1912.     [Cd.  6852.]     Price 

2s.  5d. 

Legislation.  There  are  now  fifteen  Acts  of  Parliament  in 
force  under  which  power  gas  must  have  a  distinctive 
and  readily  perceptible  smell,  but  only  under  one  of  these 
has  power  gas  actually  been  sujiplied  and  so  far  no  case  of 
carbon  monoxide  poisoning  has  been  reported.  In  the 
United  States  a  tax  of  2  cents  per  100  matches  is  to  be 
imposed  on  all  white  phosphorus  matches  manufactured 
after  July  1,  1913 ;  the  importation  of  such  matches  is 
prohibited  from  Jan.  1,  1913,  and  exportation  from  Jan.  1, 
1914.  The  use  of  white  phosphorus  matches  in  Mexico 
is  now  prohibited.  The  special  rules  for  the  manufacture 
of  earthenware  and  china  and  for  the  making  of  transfers 
for  pottery  have  been  superseded  by  the  pottery  regulations 
(see  this  J.,  1913,  142),  and  the  special  rules  for  the  manu- 
facture of  bichromates  of  potassium  and  sodium  are  also 
to  be  replaced  by  regulations    (see  page  750). 

Dust  explosions.  Only  seven  minor  cases  of  dust  ex- 
plosions were  reported,  viz.,  one  of  sawdust  in  a  rubber 
works,  two  of  coal  dust  in  a  steamship  and  a  cement 
works  respectively,  one  of  cork  dust  in  a  linoleum  factory, 
and  three  of  shoddy  dust  in  a  rag  carbonising  works.  In 
addition  to  the  experiments  of  Wheeler  on  explosive  dusts 
(this  J.,  1913,  447),  Haydon  has  found  that  dusts  such  as 
occur  in  oil  mills  are  able  to  produce  explosions  when 
present  in  quantities  ranging  from  2  to  25  grms.  per  cb.  ft. 
of  air.  In  the  case  of  coal-dust  as  used  in  cement  works, 
J.  Jackson  found  that  explosions  could  be  produced  with 
7  grms.  per  cb.  ft.  of  air. 

Industrial  poisoning.  The  number  of  cases  of  poisoning, 
together  with  the  number  of  fatal  cases  (in  brackets), 
in  1912  and  1911  respectively  were:  lead,  587  (44),  669 
(37);  arsenic,  5,  10  (1);  mercury,  17,  12;  anthrax,  47 
(0),  64  (11).  In  regard  to  lead  poisoning  experience 
during  the  year  confirms  the  view  that  control  of  the 
sources  of  dust  Ls  most  important.  One  of  the  cases  of 
arsenic  poisoning  was  that  of  a  man  employed  in  a  paper* 
mill  in  dissolving  block  tin,  after  granulation,  in  hydro- 
chloric  acid  :  the  tin  was  found  to  contain  0"03  per  cent, 
ainl  the  arid  0"2  per  cent.  As.  The  Birmingham  inspector 
reports  on  the  use  of  mercury  in  the  manufacture  of  thermo- 
meters, in  gilding,  and  in  the  browning  of  gun  barrels  and 

teal;  four  oasei  of  mercurial  poisoning  occurred  in  ther- 
mometer works  and  seven  in  connection  with  hat-inanu- 
faoture.  Attention  is  drawn  to  two  publications  by 
I'.  E. Tylcote  oi  Manchester  and  by  L.  Teleky  oi  Vienna 
with  respect   to  industrial   poisoning  from   mercury,  with 

pedal  reference  to  felt  hat  making.  There  has  been  a 
further  number  of  cases  of  oarbon  monoxide  poisoning  in 

connection    with  suction  gas  engine  . 
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Dangerous  trades.     Chemical   works. .    A   fatal  case   of 
gassing  by  nitrous  fumes  occurred  during  the  cleaning  out 
of  the  Gay-Lussac  tower  of  a  sulphuric  acid  plant.     In 
Germany  the  following  rule  dealing  with  plant  in  sulphuric 
acid  works  is  enforced  by  the  Chemical  Trades  Association 
under  its  statutory  safety  regulations  required   by  the 
Imperial  Insurance   Office.     "  Where   it  is   necessary   for 
workmen  to  enter  closed  receivers  either  an  efficient  breath- 
ing apparatus  must  be  used,  or  the    receiver    must    be 
connected  with  an  efficient  ventilator  such  as  a  chimney 
stack.     The  breathing  apparatus  must  consist  of  either  a 
respirator  connected  with  a  supply  of  fresh  air  from  the 
outside,    or    an    oxygen    breathing    apparatus."     In    the 
United  Kingdom  there  are  still  some  works  where  folds  of 
flannel   are   used   as   respirators,    although   these    cannot 
ba    satisfactory    where     poisonous     gases     are    present. 
Chemical  manure  works.     The  percentage  invalidity   and 
mortality  appears  to   be  somewhat  heavy  for  chemical 
manure  workers,  and  enquiries  have  been  made  as  to  the 
need  for  exhaust  ventilation  in  grinding  mills  and  phosphate 
dens.    Some  of  the  mill  rooms  are  not  quite  free  from  dust, 
though  localised  exhaust  ventilation  is  generally  installed. 
Reconstruction  and  re-arrangement  of  the  grinding  plant  is 
necessary  in  some  instances  and  also  the  use  of  conveyors 
in  order  to  avoid  unnecessary  handling  of  raw  materials 
and  minimise  the  production  of  dust.     The  covering  of 
open  conveyors,  efficient  enclosing  of  elevators,  covering 
of  open  bins,  and  modern  installations  of  exhaust  plant  with 
dust-collecting  chambers  are  also  needed  in  some   cases. 
In  France  and  Germany  mechanical  devices  are  now  being 
largely  used  for  emptying  the  superphosphate  dens,  and 
these  have  been  installed  in  some  of  the  works  in  this  coun- 
try.    The  following  are  some  of  the  rules  of  the  German 
Chemical  Trades  Association  dealing  with  the  manufacture 
of  artificial    manures,    and   these  rules  have  a  statutory 
obligation  under  the  Imperial  Insurance  Law.     "  The  dens 
must  be  provided  with  appliances  which  prevent  as  com- 
pletely as  possible  the  escape  of  dangerous  or  injurfous 
gases  and  vapours  into  the  workrooms.     Raw  materials 
which  generate  fumes  containing  fluorine,  chlorine  or  nitric 
acid  in  injurious  quantities  must  not  be  discharged  on  the 
open  ground.     The  addition  of  sulphuric  acid  must  be 
so  arranged  that  spilling  or  squirting  is  avoided  as  much  as 
possible.     Goggles  must  be  provided  for  and  used  by  the 
workers.     During  the  process  of  manufacture  care  must  be 
exercised  that  generation  of  injurious  dust  is  prevented  as 
much  as  possible.     Where  it  is  impracticable  to  collect  such 
dust,    the    workers    must    be    provided    with    respirators, 
mouth  sponges,  cloths  or  similar  efficient  means  of  pro- 
tection, the  use  of  which  is  prescribed. "'     Blanket  bleaching. 
Ill  health  and  discomfort  are  caused  by  contact  with  fumes 
from  the  bleaching  of  blankets  by  sulphur  dioxide,  and 
instructions   have  been  issued  that    efficient    means    of 
ventilation  should   be  provided   and  maintained   for  all 
blanket    stoves.     Tar-distilling.     Cases    of    asphyxiation 
during  the  repairing  of  a  tar  still  have  shown  that  the 
precautions  recommended  for  the  cleaning  of  tar  stills 
(disconnection    of   gas    pipes    and    wearing   of    lifebelts) 
should  be  observed  also  in  repair  work.     A  case  is  reported 
from  Cardiff  where  the  life  of  a  man  overcome  by  gas  in  a 
tar  still  was  saved  by  playing  oxygen  from  a  cylinder 
on  to  his  face  until  it  was  possible  to  bring  him  out  of  the 
still.     Chlorate   of  potash.     A   serious  explosion  occurred 
on  April  23,  1912  in  the  drying  shed  of  the  chlorate  de- 
partment of  a  chemical  works  at  Widnes.     A  dryer  consist- 
ing of  a  large  steam-heated  tray,  weighing  about  six  tons, 
had  been  raised,  and  whilst  resting  on  wood  packing,  was 
being   lowered    back    into    position,    when    the    explosion 
occurred.    This  was  probably  due  to  accidental  bumping 
of   the  dryer  on  the  wood  packing,    which  fired   or  ex- 
p'oded  a  mixture  of  chlorate  and   carbonaceous   matter 
under   the    picking.       Since   the    accident     the    flooring 
has  been  concreted    so  that    no  material    can    accumu- 
late under  the  dryers  ;    and  instructions  have  been  issued 
that  all  floors  in  chlorate  houses  should  consist  of  smooth 
concrete  with  a  suitable  fall  to  drain  off  water  :  the  chlorate 
dryers  should  be  raised  to  a  height  of  2  feet  to  allow  in- 
-peetion  of  the  flooring  and  removal  of  dirt  and  chlorate. 
All  workers  in  chlorate  houses  should  wear  boots  without 
metal  on  the  soles,  and  woollen   overalls,   washed   daily. 
Wooden  casks  are  generally  used  both    by  English    and 


foreign  chlorate  manufacturers,  except  the  Swedish  makers,, 
who  use  square  wooden  cases.  It  is  possible  for  an  explo- 
sion to  take  place  if  two  wooden  casks  containing  chlorate 
forcibly  strike  each  other  when  being  rolled.  The 
Bradford  Dyers'  Association  have  adopted  the  following 
rules.  "  Packages  of  chlorate  must  be  very  carefully 
handled  and  must  on  no  account  be  dropped,  as  any  rough 
handling  may  result  in  explosion.  They  must  be  stored 
apart  from  other  goods  and  never  piled  above  3  feet  in 
height,  the  top  and  second  layer  to  recede  from  the  bottom 
one.  In  cases  of  sampling,  an  iron  tool  should  not  be  used 
to  open  the  packages,  but  the  top  should  be  levered  off 
with  a  wooden  appliance."  Diesel  engines.  Several 
cases  of  explosions  in  connection  with  the  use  of  compressed 
air  or  oxygen  in  Diesel  engines  have  occurred. 

Earthenware.  Reference  is  made  to  new  trade  appliances 
likely  to  prove  beneficial  to  the  operatives.  Two  new 
tile-dipping  machines  are  in  use  by  which  handling  of 
glaze  is  reduced  to  a  minimum,  and  the  fettling  and  cleaning 
of  the  glaze  from  the  edge  of  the  tile  is  practically  abolished. 
A  new  tunnel-kiln  has  been  installed  in  a  tile-factory,, 
which,  if  successful,  will  be  of  special  value,  in  that  carrying 
of  heavy  weights  is  reduced,  working  in  hot  kilns  is  done 
away  with,  and  handling  of  clipped  tiles  is  diminished. 

Report  oj  Medical  Inspector.  The  problems  of  poisoning 
by  lead,  anthrax,  and  noxious  fumes,  and  of  the  injurious 
effects  of  dusts  are  discussed  fully. — A.  S. 

Patents. 

Compound  [combustible']  for  utilising  waste  residue  or 
sludge  from  paper  mills,  sewerages  and  the  like.  L.  and 
L.  Towler,  Burnley.     Eng.  Pat.  2682,  Aug.  1,  1912. 

Sludge  from  paper  mills  or  sewage  works  is  mixed  before 
passing  to  the  press  with  combustible  binding  ingredients 
in  the  proportions  approximately  of  1  ton  of  sludge,  1  cwt.. 
of  lime,  \  cwt.  of  powdered  rosin  and  in  some  cases  2  cwts. 
of  coal  dust.  The  mixture  is  pressed  into  cakes,  dried 
and  dipped  in  a  hot  mixture  of  1  gallon  of  creosote,  1  quart 
of  paraffin  or  other  inflammable  oil  and  \  lb.  of  rosin.. 
The  cakes  are  finally  broken  up  for  use  as  fuel. — J.  F.  B. 


Refuse  material ;    Apparatus  for  treating 


-.  J.  M,  W. 
Kitchen,  East  Orange,  N.J.  U.S.  Pat.  1,063,886, 
June  3,  1913. 

The  apparatus  includes  a  platform  on  which  the  refuse 
is  separated  from  water  and  sorted,  and  a  comminutor_ 
The  comminuted  refuse  is  introduced  into  a  pit  in  which 
a  definite  level  of  water  is  maintained  in  order  to  prevent 
escape  of  offensive  gases.  The  pit  is  connected  with  a 
dryer  comprising  an  encased,  endless,  horizontal  con- 
veyor on  which  the  refuse  is  transported  to  a  furnace. 
An  air-blower  serves  to  force  hot  gases  from  the  furnace 
through  the  dryer  ;  the  gases  may  be  withdrawn  from  the 
dryer  by  exhausting  fans,  and  deodourised  by  passage 
through  a  zone  of  intense  heat,  or  they  may  be  with- 
drawn through  a  stack  fitted  with  an  injection  device. 

— L.  E. 

Filtering   material   and  other   substances ;    Apparatus  for 

washing .     J.  Arnold,  Swindon.     Eng.  Pat.  16,036,. 

July  9,  1912. 

Fok  washing  grit,  etc.,  out  of  the  material  used  for  making 
filter-beds   for  sewage,   the   material  is   caused   to   travel 
down  an  inclined  reciprocating  screen,  and  is  washed  by 
jets  of  water  delivered  in  the  opposite  direction.     (Refer 
ence  is  directed  to  Eng.  Pat.  15,789  of  1888.)— A.  S. 

Effluents ;    Method  of  and   means  for  treating  tradi  _ 

E.  V.  Chambers  and  T.  ( '.  Hammond,  H  udders  lickL 
Eng.  Pat.  19,303,  Aug.  23,  1912. 
The  effluent  is  delivered  into  a  small  chamber  provided 
with  two  outlet  pipes,  of  which  one  extends  to  the  bottom 
of  a  conical  tank  containing  lime  whilst  the  other  enters 
the  top  of  this  tank.  The  pipe-  are  provided  with  valve- 
BO  that  the  quantities  of  effluent  delivered  to  the  bottom 
and  top  of  the  tank,  respectively,  may  he  proportionately 
regulated.  The  portion  of  effluent  entering  the  bottom 
of°the   tank   dissolves    a    quantity    of   the    lime,    and    the 


768 


Cl.  XX.— ORGANIC  PRODUCTS;  MEDICINAL  SUBSTANCES;  ESSENTIAL  OILS.      [July  81,  1912. 


solution,  u  it  rises  in  the  tank,  mixes  with  the  main  volume 
of  the  effluent  entering  by  the  upper  pipe.  Partial 
sedimentation  takes  place  in  this  tank,  and  the  clearer 
portion  of  the  treated  effluent  then  Bows  from  the  top 
of  the  tank  into  a  series  of  conieul  Bottling  tanks  ;  mean- 
are  provided  for  withdrawing  the  sludge  from  all  the 
tanks  and  conducting  it   to  a  separate  sludge  tank. 

— W.  P.  s. 

lining  apparatus  for  «■«  with  ultra-violet  rays.  M.  von 
Recklinghausen,  A.  Helbronner,  ami  V.  Henri.  Fr.  Pat. 
153,191,  Mai.  28,  1!>  12. 

A  (J-SHAPBS  mercury  vapour  lamp  in  which  the  electrodes 
are  tit  ted  in  the  ends  of  the  tube,  a  current  of  400  to  500 
volts  being  employed.  The  electrodes  are  cooled  by 
mean-  of  radiating  plates  or  by  means  of  the  liquid  to  be 
Bteribsed.  Devices  for  setting  the  lamp  in  action,  and 
various    forms    of   Bterilising    chambers    arc    described. 

— W.  P.  s. 

Water;     Radio-chnnical    process  for    sterilising- 


Blavinhao.     Fr.  Pat.   453.192,   Mar.   28,   1912. 

The  water  is  treated  with  a  small  quantity  of  calcium 
hypochlorite  and  then  submitted  to  the  action  of  ultra- 
violet rays.— W.  l\  S. 

Water  ;    Process  for  the  removal  of  carbonic  acid,  oxygen, 

and  oth<r  gases  from .     J.  Wetter,  London.     From 

J.  D.  Riedel  Akt.-Ges.,  Berlin.     Eng.  Pat.  6891,  March 
20,  1912. 

See  Fr.  Pat.  441,507  of  1912  ;   this  J.,  1912,  948.— T.  F.  B. 

Slime:  Process  of  draining  and  utilising .     F.  Richter, 

Frankfort   on   Maine,   Germanv.     U.S.   Pat.    1,064,773, 
June  17,  1913. 

See  Fr.  Pat.  421,276  of  1910  ;  this  J.,  1911,  479.— T.  F.  B. 

Emulsion-products  [from  tar,  pitch,  oils,  etc.],  and  process 
for  producing  them.  K.  Albert  and  L.  Berend,  Amone- 
bur<_',  Germany.     Eng.  Pat.  13,586,  June  10,  1912. 

See  Fr.  Pat.  444,739  of  1912 ;  this  J.,  1912,  1173.—  T.F.B. 

Insecticide,  sheep-dip,  vermifuge,  etc.  I.  S.,  I.,  and  S. 
M  DougalL  Manchester.  U.S.  Pat.  1,065,156,  June  17, 
1913. 

See  Eng.  Pat.  10,215  of  1911  ;  this  J.,  1912,  658.— T.  F.  B. 


XX.— ORGANIC  PRODUCTS  ;   MEDICINAL 
SUBSTANCES ;   ESSENTIAL  OILS. 

Alhiloids  ;      MicrotubUmation     of under    diminished 

pressure.  EL  Eder.  Bchweiz.  Woch  Chem.  Pharm., 
191 3.  51,  228—231,  241—245,  253—256.  Chem.  Zentr., 
1913,  2,  91—92. 

At  about  10  mm.  proas  ore  visible  sublimation  occurs  at  the 
following   temperatures    in    the   case   of    pure   alkaloids  : 
ine,    75° — 90    C.J     atropine,    93'— 110    '.;     codemc, 
100    -130°C.j    quinine,  133*— 148°  C. ;    narcotine,  146°— 
C;    bracine,  158— 175  C.j   solanine,  168— 184   C. 
The  alkaloid-  examined  may  be  classified  a-  follows  accord- 
■',  thejr  behaviour  :    A.  Sublime  without  melting.       (1) 
field    ■    'ry-talline    -uUimate    directly:     caffeine,    theo- 
bromine,   emchonme,    tolanine,    and    cantharidine.      (2) 
^  ield  a  depi  ting  <<f  microscopic  amorphous  drop- 

in  which  crystals  form  while  mblimatiorj  i-  proceed- 
injr  :    ttrychnine,  morphine,  apomorphme  hydrochloride, 

ri".  thebaine,  DarOOtine,  pilocarpine  hydrochloride, 
yohimbine,  einchonidine,  qumidine,  quinine,  coniine 
bydrobromide,  areeolme  bydrobromide,  and  byoscyamine. 

(3)    Yield  a  deposit  in  which  either  isolated  I  ry  tali  may 

make  their  appearance  i    cocaine,   brueine,   papaverine, 
piperine,   atropine,  bomatropine,  physoetigmine,  hvdras- 

tine,  or  which   remains   entirely  amorphous  :    icrnmlemhui 
hydrobromide,  aoonitine,     delphinme.      J',.     Sublime   only 

aft'-r   melting,   yielding  amorphou-   deposits  :    nereeine, 
pfloeerph  ttrine,  emetine,   and  colchicine.    C.   Do 


not  yield  sublimates  :  sparteine  sulphate  and  nicotine 
hydrochloride.  It  was  observed  that  the  stability  of  the 
amorphous  droplets  is  smaller  and  crystal-formation  more 
rapid  the  higher  the  vapour  pressure  of  the  alkaloid,  that 
is  the  lower  the  temperature  (below  the  melting  point)  at 
which  it  sublimes. — A.  S. 


Essential   oils ;    Constituents   of 


-.  Eudesmol  and  its 
derivatives  ;  globulol.  F.  W.  Semmler  and  E.  Tobias. 
Ber.,  1913,  46,  2026—2032. 

The  oil  obtained  from  several  varieties  of  Eucalyptus 
contains  the  sesquiterpene  alcohol  eudesmol.  This  is 
bievclic  and  has  one  double  linkage.  The  characters  are  : 
b.  pt.  156°  C.  at  10  mm.,  m.  pt.  78°  C,  sp.  gr.  0-9884  at 
20°  C,  nD  =  1516  at  20°  G,  [a]n  =  +31°  21'  in  chloroform 
at  20°  C.  The  characters  of  the  acetate,  C15H.25OOCCH.„ 
arc:  b.  pt.  165°— 170°  C.  at  11  mm.,  sp.  gr."  0-9933  at 
20°  G,  nD  =  l-49204,  [a]D  =  +  31°.  Dihydroeudesmol  was 
obtained  by  reducing  the  alcohol  by  means  of  hydrogen 
in  the  presence  of  platinum  ;  it  boils  at  155° — 160°  C.  at 
12-5  mm.  and  melts  at  82°  C.  This  reduced  alcohol  was 
boiled  with  formic  acid  when  dihydroeudosmene  was  pro- 
duced ;  this  boils  at  126° — 130°  C.  at  10  mm.,  has  the  sp. 
gr.  0-9067  at  20°  G,  nD  =  l-48762  and  [a]D  =  — 7°.  Elides- 
mene,  Cl5H.,4,  was  obtained  by  a  similar  reaction  from 
eudesmol.  The  characters  are:  b.  pt.  129°— 132°  G.  at 
10  mm.,  sp.  gr.  0-9204  at  20°  G,  nD  =  l-50738,  [a]u  = 
+  49°  at  20°  C.  When  eudesmol  or  eudesmene  Ls  treated 
with  a  solution  of  hydrogen  chloride  in  glacial  acetic  acid, 
the  same  dihydrochloride,  C16H842HCL  is  produced,  which 
melts  at  79° — 80°  C.  after  crystallising  from  alcohol. 
The  dihydrobromide  melts  at  104°— 105°  G  The  essential 
oil  of  E.  globulus  contains  an  alcohol,  globulol,  C1SH2B0^ 
which  boils  at  283°  C.  at  755  mm.  and  has  [a]D=— 35°  29' 
in  chloroform.  When  the  elements  of  water  are  removed, 
two  sesquiterpenes  are  formed.  One  of  these  is  laevo- 
rotafcory  and  its  characters  are  :  b.  pt.  102° — 103°  C.  at 
6  mm.,  247°— 248°  C.  at  748  mm.,  sp.  gr.  0-8956  at  15°  G, 
nD  =  l-49287  at  20°  G,  and  [a]D=— 55°  48'.  The  char- 
acters  of  the  other  sesquiterpene  are  :  b.  pt.  265-5° — 
266°  C.  at  750  mm.,  sp.  gr.  0-9236  at  15°  G,  nD  =  l-50602 
at  20°  G,  [a]D  =  +  58°  40'.— F.  Shdn. 

Sylvestrene.  The  constitution  of  d-sylvestrene  and  its 
derivatives.  W.  N.  Haworth,  W.  H.  Perkin,  jun.,  and 
O.  Wallach.  Chem.  Soc.  Trans.,  1913,  103,  1228— 
1241. 

The  constitution  of  the  dihydrochloride  of  sylvestrene 
(the  torpene  present  in  Swedish  oil  of  turpentine)  may  be 
regarded  as  definitely  established  as  : — 

CH2<^H3)affi>CH.C(CH3),Cl. 


~CH2- 


By  repeated  fractionation  of  the  mixture  of  terpenes 
obtained  by  the  action  of  diethylaniline  on  pure  sylves- 
trene dihydrochloride,  a  product  was  obtained  boiling  at 
175°  C.  at  751  mm.,  aD  =  +  83-18°  at  18°  G,  sp.  gr.  0-8479 
at  18°  C,  np  =  1-4700,  these  characters  agreeing,  except 
for  the  higher  optical  rotation,  with  those  given  by 
Wallach  (Annalen,  1885,  230,  241  ;  1887,  239,  24;  1888, 
245,  272)  for  sylvestrene.  Experiments  on  the  sylvcter- 
pineofa  and  sylvctcrpins  which  result  from  the  action  of 
alkalis  on  sylvestrene;  dihydrochloride  are  also  described, 
and  it  is  concluded  that  the  sylvestrene  fraction  with  the 
characters  described  above  is  still  not  a  single  substance 
but  a  mixture  of   the  A1-8'9'- and  A*8")-  m-menthadientw. 

—A.  8. 


Aromatic  substances  ;   New  method  for  converting into 

iodo-derivalives.     K.     Elba    and     A.    Jaroslawzew.     J. 
prakt.  (hem.,  1913,  88,  92—94. 

Iodine  can  be  readily  introduced  into  aromatic  hydro- 
carbons by  the  simultaneous  action  of  iodine  and  a  per- 

ul|ihate.      for  instance,  20  grms.  of  benzene  and  20  gl 
of  iodine  were  dissolved  in  60  c.c.  of  glacip.l  acetic  acid. 
The   mixture   was   boiled    with   80  yrms.   of  sodium   ]>er- 

olphate  for  15  hours  when  the  colour  of  the  iodine  had 
disappeared.  Mono-  and  di-iodobenzeno  were  formed 
during  the  reaction. — F.  Shdn. 
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Organic  acids;    Regularities  in  the  distillation  of with 

steam.     A.  Stein.     J.  prakt.  Chem.,  1913,  88,  83—89. 

Dilute  aqueous  solutions  of  volatile  organic  acids  were 
distilled  with  steam,  the  pressure  and  temperature  being 
kept  constant,  as  well  as  the  volume  of  liquid  in  the  dis- 
tillation flask.  The  rate  of  distillation  of  the  volatile 
acid  is  expressed  by  the  equation, 

1  a 

c  =  —  log 

v      e  a-x, 

where  c  is  a  constant,  v  the  volume  of  liquid  in  the  dis- 
tillation flask,  a  the  amount  of  acid  originally  present, 
whiLst  x  represents  the  amount  that  ha*  distilled  over. 
Increasing  the  volume  of  liquid  in  the  distillation  flask 
lessens  the  rate  of  volatilisation.  The  values  of  c  for  a 
number  of  organic  acids  are  given. — F.  Shdx. 

Alcohols;     Oxidation    of by    simple    heating    [without 

catalysts].  J.  B.  Senderens.  Comptes  rend.,  1913,  156, 
1909—1912. 

Many  alcohols  are  readily  oxidised  by  air  at  relatively 
low  temperatures  (about  400°  C).  If  a  current  of  dry  air 
(100  c.c.  per  minute)  Is  passed  through  ethyl  alcohol  and 
then  through  a  heated  glass  tube,  it  will  be  found  that 
oxidation  begins  at  about  405°  C,  and  that  all  the  oxygen 
is  removed  at  450°  C.  Isobutylalcohol  Is  more  easily 
oxidised  and  isoamylalcohol  more  easily  again.  The  main 
products  are  carbon  monoxide,  carbon  dioxide  and  water, 
with  much  smaller  quantities  of  aldehyde  and  acid.  In 
the  light  of  this  knowledge  it  appears  that  magnesium, 
zinc  and  aluminium  are  only  very  poor  catalysts,  and  that 
the  action  which  they  were  previously  believed  to  promote 
takes  place  nearly  as  readily  in  their  absence.  Molybdic 
anhydride,  blue  tungstic  oxide,  thoria  and  silica  are  also 
only  poor  catalysts.— W.  H.  P. 

Reversibility  of  enzyme  action.     a-Glucosidase  anda-methyl- 
glucoside.     Bourquelot  and  Verdon.     See  XVIII. 

Patents. 

Ketones  ;     Manufacture   of   cyclic [from   adipic   acid, 

etc.].  P.  A.  Newton,  London.  From  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elberfeld,  Germanv.  Eng.  Pat. 
19,409,  Aug.  24,  1912. 

See  Ger.  Pat.  256,622  of  1911  ;  this  J.,  1913,  450.  Sodium 
sulphate,  sodium-ammonium  phosphate,  boric  acid, 
phosphoric  acid,  or  ammonium  vanadate  may  also  be  used 
to  accelerate  the  reaction. — T.  F.  B. 

2-PhenylquinolineA-carboxylic  acid  ;   Manufacture  of . 

P.  A.  Newton,  London.  From  Farbenfabr.  vorm. 
F.  Baver  und  Co.,  Elberfeld,  Germany.  Eng.  Pat. 
19,844,  Aug.  30,  1912. 

In  preparing  2-phenylquinoline-4-carboxylic  acid  from 
2  mo!s.  of  acetophenone  and  1  mol.  of  isatin  in  presence 
of  aqueous-alcoholic  potash,  a  yield  of  only  65  per  cent,  is 
obtained,  considerable  quantities  of  acetophenone  being 
lost.  It  is  now  found  that  the  product  may  be  obtained 
in  almost  theoretical  yield  by  the  interaction  of  equi- 
molecular  proportions  of  acetophenone  and  isatin,  e.g., 
in  presence  of  aqueous-alcoholic  solutions  of  caustic 
potash.— T.  F.  B. 

Arylntfd  r/uinolinecarboxylic  acids  ;    Process  for  preparing 

esters  of .      Farbenfabr.   vorm.   F.    Bayer  und   Co. 

Ger.  Pat.  261,028,  Nov.  12,  1911. 

Arylated  quinolinecarboxylic  acids  or  their  derivatives 
are  esterified  with  salicylic  acid,  its  deiivatives  or  homo- 
logues.  The  products  are  quite  tasteless  and  arc  easily 
decomposed  in  the  organism  ;  they  possess  antirheumatic 
properties. — T.  F.  B. 

Acetic   acid   esters   of  amyl   alcohol   and   its   homologues ; 

Manufacture    of .     F.    Kaufler,    Briickl,    Austria. 

Eng.  Pat.  2779,  Feb.  3,  1913.  Under  Int.  Conv.,  Feb. 
23,  1912. 

To  obtain  good  yields  of  amyl  acetate  and  to  prevent 
formation   of   much   amylene    in    the    decomposition    of 


chloropentane  with  sodium  acetate,  the  latter  should  be 
very  porous  and  bulky  :  a  small  quantity  of  water  is  not 
detrimental.  To  prepare  such  a  bulky  product,  approxi- 
mately equivalent  quantities  of  anhydrous  sodium  car- 
bonate and  glacial  or  highly  concentrated  acetic  acid  are 
mixed ;  when  the  reaction  is  complete,  the  product  is 
heated  for  8  to  12  hours,  without  being  melted,  the  tem- 
perature being  raised  to  about  140°  CL,  whereby  the  carbon 
dioxide  and  the  greater  part  of  the  water  are  expelled. 
By  heating  72  parts  of  this  acetate  with  100  parts  of 
chloropentane  and  6  parts  of  glacial  acetic  acid  under 
pressure  for  8  to  12  hours  at  195° — 210°  G,  a  yield  of 
65  parts  of  pure  amyl  acetate  is  obtained.  In  a  similar 
manner,  increased  yields  of  hexyl  acetate  or  acetates  of 
higher  alcohols  are  obtained  from  the  corresponding 
chloro-hydrocarbons.- — T.  F.  B. 

Organic   compounds  [olefines]:    Separation  of at  low 

temperatures.     E.  I.  du   Pont  de  Nemours  Powder  Co 
Ft.  Pat.  453,164,  Jan.  11,  1913. 

Mixtures  of  organic  compounds,  e.gr.,  of  defines,  are 
treated  with  a  selective  reagent,  such  as  hydrochloric  acid, 
at  a  low  temperature,  the  portion  which  has  entered  into 
reaction  is  separated  by  distillation  or  otherwise,  and  the 
remainder  is  again  submitted  to  the  action  of  the  reagent 
at  a  higher  temperature.  In  applying  this  process  to  the 
mixtures  of  defines  obtained  from  pentanes,  hexanes.  etc., 
by  chlorination,  the  first  treatment  with  hydrochloric  acid 
at  the  ordinary  temperature  results  in  the  conversion  of 
the  amylene  into  amyl  chloride,  etc.  ;  this  mixture  of 
chlorides  can  then  be  converted  into  the  alcohols.  The 
unconverted  olefines  are  again  treated  with  hydrochloric 
acid  at  a  higher  temperature,  preferably  about  130°  or 
140°  C,  for  10  to  12  hours  :  this  converts  practically  the 
whole  of  the  olefines  into  chloro-paraffins,  which  may  be 
subsequently  converted  into  the  acetates  by  treatment 
with  sodium  or  potassium  acetate. — T.  F.  B. 

Organic   compounds   [olefines,    etc.] ;    Separation  of 


E.  I.  du  Pont  de  Nemours  Powder  Co.     Fr.  Pat.  453. 165, 
Jan.  11,  1913. 

Mixtures  of  olefines  or  other  organic  compounds  are 
separated  by  treating  them  with  a  reagent  such  as  hydro- 
chloric acid,  first  at  a  low  concentration,  separating  the 
portion  which  has  entered  into  reaction  from  the  re- 
mainder by  distillation,  and  then  treating  the  remaining 
portion  with  the  reagent  at  a  higher  concentration,  with 
or  without  addition  of  calcium  chloride ;  the  products  of 
this  second  treatment  are  converted  into  alcohols,  whilst 
the  acid  used  is  again  emploved  for  the  first  treatment 
with  dilute  acid.— T.  F.  B. 

Chlorination  ;    Process  and  apparatus  for .     E.  I.  du 

Pont    de    Nemours    Powder    Co.      Fr.    Pat.   453,406, 
Jan.  21,  1913. 

The  hydrocarbon  or  other  liquid  to  be  chlorinated  is  run 
into  the  top  of  a  tower  made  of  opaque  material,  up  which 
a  current  of  chlorine  passes,  so  that  the  chlorine  is  absorbed 
in  the  absence  of  light.  The  liquid  is  then  drawn  from 
the  base  of  the  tower  through  a  system  of  glass  tubes,  in 
which  it  is  subjected  to  the  action  of  daylight  or  the  light 
from  a  mercury-vapour  lamp;  the  chlorination  is  thus 
e fleeted  in  these  tubes  in  absence  of  any  appreciable 
quantity  of  gas,  and  as  the  action  of  the  light  can  be  regu- 
lated, risk  of  explosion  is  minimised.  No  iodine  or  other 
halogen  carrier  is  used.  The  hydrochloric  acid  produced 
during  the  reaction,  is  passed  through  an  absorption 
tower  and  condenser.  The  process  is  repeated  until  the 
desired  degree  of  chlorination  is  attained. — T.  F.  B. 

Piperacenes  containing  starch  flour  ;    Process  for  obtaining 

the  medicinally -active  conttituenia  of  th< .     H.  Holzi  r 

and  H.  Beck.     Ger.  Pat.  260,713,  April  2,  1912. 

Parts  of  the  plants,  preferably  reduced  to  powder,  are 
heated  with  water,  and  the  starch  is  converted  into  sn 
by  any  suitable  means ;  the  solution  is  finally  freed  bom 
bacteria  by  heating.  During  the  saccharification  the 
greater  part  of  the  resinous  and  gummy  constituents  are 
dissolved.— T.  F.  B. 


rr.s 
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Flu .irinf-glue    compound*  soluble    in    wafer:    Process  for 

pn  paring .     S.     Weissbein.     Ger.     Pat.     260,757, 

fob.  20,  1913. 
Aqvsous  solution  of  glue  or  glue-peptone  are  treated  at  the 
ordinary  or  somewhat  higher  temperatures  with  aqueous 
or  alcoholic  hydrofluoric  acid;  the  products  may  be 
ipitated  from  the  aqueous  solutions  by  means  of 
alooh  ■'.  Aqueous  solutions  of  the  fluorine-glue  compounds 
may  l>e  used  for  subcutaneous  or  intravenous  injection. 

— f .  F.  B. 

r  in  colloidal  and  stable  form  ;   Production  of  pre  pa  ra- 
me  containing .     C.    Kelber    and    A.    Schwarz. 

..  ■■:.  Pu.  260,849,  Jan.  23,  1912. 

Silver   salts   are   reduced    by   means   of  formic  acid,    in 

mic  avid   solution,   in    presence   of  decomposition    or 

id  it  ion  products  of  gluten,  and  the  resulting  colloidal 

solutions  are  evaporated   to  dryness.     The  products  are 

stable  towards  acids,  and  may  be  applied  in  medicine. 

— T.  F.  B. 

Lecithin  ;    Process  for  preparing 


-.  J.  D.  Ricdcl  A.-G. 
Gcr.  Pat.  260,886,  Oct.  12,  1910. 
Dry  egg  yolk,  or  the  lecith -albumin  prepared  therefrom,  is 
extracted  with  methyl  alcohol  at  the  ordinary  temperature. 
It  is  stated  that  the  lecithin  is  extracted  in  a  very  pure 
condition  by  this  means,  since  the  oils  contained  in  the 
. . [-yolk  are  much  less  easily  soluble  (viz.,  about  1  in  700 
at  15°  C.)  in  methvl  alcohol  than  in  ethyl  alcohol  (about  1 
in  40).— T.  F.  B. 

Mercury  compound  of  the  pyrazolone  series;    Process  for 

preparing    a  .     L.    Givaudan    and     E.    Scheitlin. 

Ger.    Pats.   261,081    and   261,082,    Dec.   21,1911,   and 

May  12,  1912. 

(1)  Mercuric  oxide  is  heated  with  l-phenyl-2.3  dimethyl - 

phamino-5-pyrazolone      in     aqueous      solution      or 

-n?i<>n,  until  the  mercuric  oxide  has  almost  entirely 

dissolved.      (2)  Salts    of     l-phenyl-2.3-dunethyI4-sulph- 

amino-5-pyrazolone    soluble    in    water    are    heated    with 

mercuric  salt*.      The    products    contain    more    mercury 

than  those  described  in  the  first  patent,  viz.,  from  65  to 

-  per  cent.— T.  F.  B. 

Tariric   acid  di-iodide  ;     Process  for  preparing 


Hoffmann-La  Roche  und  Co.     Ger.   Pat.  261,211,  July 

10,  1909. 
Aqceocs  alkaline  solutions  of  tariric  acid  are  treated  with 
suitable  quantities  of  iodine-potassium  iodide  solution, 
and  the  product  is  precipitated  by  addition  of  acid,  and 
then  re-crystallised,  either  at  once  or  after  purification  by 
means  of  the  alkali  salt.  Owing  to  its  iodine  content, 
the  product  is  said  to  possess  valuable  therapeutic 
properties1 — T.  F.  B. 


Menthol  titer;    Process  for  preparing  a 


R.  Meyer 


Ger.  Pat.  26 1,228,  July  14,  1911. 
Menthol  is  converted  into  its  aminoacetic  acid  ester  by  the 
1    process    of    estcrification.     The    product    possesses 
powerful  anaesthetic  properties,  and  is  less  toxic  than  the 
menthol  ester  of  diethylaminoacetic  acid. — T.  F.  B. 

//     .-■//    and    isoprep'  ,      Process   for    ottaining- 


•isky,     and      Obstchestvo     proizvodstva     & 
torgorl]    resinovvnii     izdeliami     "  Bogatyr,''     MOSCOW. 
Bug.    P»t  6301,  '.March  13,  1912. 
See  Ft.  Pat.  442,980  of  1912  ;  this  J.,  1912, 1007.— T.  P.  B. 

ttkylbutaditnt  (1.3);        Manufacture      of 


Anilin    und    Soda    Pabrik,    Ludwigshafei 

Rhine,   Germany.     Eng.    Pat.  9471,    April  22,    1913. 
Under  Int.  CoBV.,  .M        II,   1912. 

_    5,717  oi  If)  12  ;  this  J.,  1913,  r,07.—  T.F.  B. 

1    I)  1   >i"  thylbuU  (•'   '.',  ;    Process   of   producing 

.     j  Dinuthylaminobutene-Z  and  pro",,  of  making 

mme.    Q.  Meilmg,   Blberfeld,  and   H.  Kohlei,   Lever- 
kosen,  Assigno  irbeniabr.  rorm.  P.    Baysi   und 

Bberfeld,   Germany.     U.S.    Pats.    1,065,169   and 
1,066,160,  dun.    17,   1913. 

Pat. 264/129  of  1912  ;  this  J.,  1913,  212.—  T.I f.  B. 


Isoprtne ;  Producing .  H.  A.  F.  Staudingei,  Karls- 
ruhe, Assignor  to  Badisehe  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Germany.  U.S.  Pat.  1,065,182, 
dune  17.  1913. 

SBH  Addition  of  duly   15,    1911,  to  Fr.   Pat.  425,885  of 
1911  :    this  J.,  1912,  151.— T.  P.  B. 

Hydrocarbons  with  more  than  one  double  bond  ;    Process  of 

producing .     K.   Gottloh,   Assignor  to  Faibenfabr. 

voim.  F.  Bayer  und  Co.,  Elberfeld,  Germany.  U.S. 
Pat.    1,065,522,   .lime  24,    1913. 

See  Fr.  Pat.  433,322  of  1911  ;  this  J.,  1912,  151.— T.  F.  B. 

Turpentine  or  turpentine  oil ;    Procesu  for  dcpolymcriting 

.     A.  Heine mann.     Fr.  Pat.  453,452,  Jan.  22,  1913. 

Under  Int.  Conv.,  Jan.  24,   1912. 

See  Eng.  Pat.  1953  of  1912  ;   this  J.,  1913,  252.— T.  F.  B. 

Butadiene    and    its    homologues  ;      Manufacture    of . 

F.  E.  Matthews,  E.  H.  Strange,  and  H.  J.  W.  Bliss. 
Fr.  Pat.  453,748,  Jan.  29,  1913.  Under  Int.  Conv., 
Feb.    15,  1912. 

See  Eng.  Pat.  3873  of  1912  ;   this  J.,  1913,  449.— T.  F.  B. 

Urethanes    of    tertiary    alcohols;      Manufacture    of . 

E.  Merck,  Darmstadt,  Germany.  Eng.  Pat.  159, 
Jan.  2,  1913.     Under  Int.  Conv.,  Feb.  28,  1912. 

See  Ger.  Pat.  254,472  of  1912  ;  this  J.,  1913,213.— T.  F.  B. 


XXI. -PHOTOGRAPHIC    MATERIALS    AND 
PROCESSES. 

Patent. 

Kinematographic  films  and   waste  products  of  the   same  ; 

Process  for  recovering  the  material  of  the  support  of . 

H.  Danzcr,  Paris.     U.S.  Pat.  1,065,115,  June  17,  1913. 

See  Eng.  Pat.  14,407  of  1909  ;  this  J.,  1909,  1327.— T.F. B. 


Photographic  images  ;    Process  for  obtaining 


Ncue 


Photographische    Ges.     Fr.     Pat.    453,567,    Jan.    24, 
1913.     Under  Int.  Conv.,  Feb.  6,   1912. 

See  Ger.  Pat.  253,335  of  1912  ;  this  J.,  1913,47.— T.  F.  B. 


XXII.— EXPLOSIVES  ;    MATCHES. 

Patents. 

Explosives  with  liquid  oxygen  as  a  base.  Soc.  L'Air 
Liquide  (Soc.  anon,  pour  l'Etude  et  l'Exploit.  des 
Proc.  G.  Claude).  First  Addition,  dated  March  19, 
1912,  to  Fr.  Pat.  451,265,  Feb.  8,  1912  (this  J.,  1913, 
627). 

In  place  of  the  aluminium  used  in  the  envelope  which 
contains  the  liquid  air,  coal,  or  a  hydrocarbon,  may  bs 
Used.  The  liquid  air  absorbed  by  the  kieselguhr,  being 
in  close  contact  with  the  carbonaceous  matter,  causes 
complete  combustion  on  explosion. — G.  W.  McD. 

Nitration  of  cellulose  ;    Arrangement  of  workroom  for  the. 

.     M.  II.  Ealtenbach.     Fr.  Pat.  453,588,  Jan.  17, 

1913. 
I  •.  the  centre  of  the  loom  is  a  compartment  containing 
the  pots  for  the  mixed  acid,  and  a  transferrer,  attached 
.1.  endless  wire,  foi  convoying  the  guncotton  to  the 
centrifugal  machine,  which  i-  also  inside  the  compartment. 
The  <<>  in  part  merit  has  sir  vent  h<>le,at  the  top  and  bottom, 
the  latter  being  connected  with  an  exhaust  [an.  Small 
openings,  provided  with  sliding  doors,  are  placed  opp 
the  various  parti  oi  the  apparatus.  Air  ia  blown  by  ■  fan 
into  the  main  building  and  passes  out  fioni  the  building 
through  the  holes  at  the  top  of  the  central  compart  mi  ni 
and  the  holes  at  the  bottom.— G.  W.  McD. 
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Explosive   compositions  for  blasting;    Use    of- 


Soc. 


l'Air  Liquide  (Soc.  Anon,  pour  l'Etude  et  l'Exploit. 
des  Proc.  Geo.  Claude),  Paris.  Eng.  Pat.  3102,  Feb.  6, 
1913.     Under  Int.  Con  v.,  Feb.  8,  1912. 

See  Fr.  Pat.  451,265  of  1912  ;  this  J.,  1913,627.— T.  F.  B. 

Lime  cartridge  for  mining  purposes.    U.S.  Pat.  1,065,261. 

.See  VII. 


XXIII.— ANALYTICAL  PROCESSES. 

Lead  ;    Determination  of  small  quantites  of .     A.   V. 

Elsden  and  J.  F.  Stansfield.     Chem.  Soc.  Trans.,  1913, 
103,  1039—1042. 

The  method  proposed  consists  essentially  in  precipitating 
the  lead  in  the  presence  of  ferric  iron  by  means  of  ammonia, 
dissolving  the  precipitate,  and  re-precipitating  the  lead 
as  molybdate  after  the  iron  has  been  reduced  to  the 
ferrous  condition  (see  also  this  J.,  1909,  636).  To  the 
lead  solution  is  added  at  least  ten  times  as  much  iron 
(in  the  form  of  ferric  chloride)  as  there  is  likely  to  be  lead 
present,  ammonia  is  added,  and  the  mixture  is  boiled. 
The  precipitate  is  collected,  dissolved  in  hot  concentrated 
hydrochloric  acid,  the  solution  neutralised  with  ammonia, 
and  AT/2  hydrochloric  acid  added  to  the  extent  of  2  c.c. 
for  every  0-01  grin,  of  iron  used,  with  a  minimum  of  10  c.c. ; 
after  the  addition  of  not  less  than  1  grm.  of  sodium 
sulphite,  the  solution  is  warmed  until  the  iron  is  reduced, 
ammonium  acetate  is  then  added,  and  the  boiling  solution 
is  precipitated  with  ammonium  molybdate  solution. 
The  precipitate  is  collected,  washed  with  hot  water, 
dissolved  in  hot  hydrochloric  acid,  and  the  solution, 
after  the  addition  of  a  small  quantity  of  tartaric  acid 
and  dilution  to  50  c.c,  neutralised  with  ammonia.  The 
solution  is  then  acidified  with  a  few  drops  of  hydrochloric 
acid,  ammonium  acetate  added,  the  mixture  boiled 
for  a  short  time,  and  the  precipitate  collected,  washed 
with  hot  water,  ignited  with  the  filter  paper,  and  weighed. 
When  the  lead  solution  under  examination  contains 
phosphorus,  antimony,  and  tin,  it  is  necessary  to  precipitate 
the  two  latter  together  with  the  lead  by  means  of  hydrogen 
sulphide ;  the  tin  and  antimony  are  then  separated 
from  the  lead  in  the  usual  way  with  ammonium  sulphide, 
and  the  lead  sulphide  is  dissolved  in  hydrochloric  acid 
containing  bromine,  and  determined  as  molybdate. 
The  method  may  be  applied  to  the  determination  of  lead 
in  quantity  not  exceeding  a  few  mgrms.  in  50 — 100  c.c. 
of  solution,  and  also  to  the  determination  of  lead  in  such 
alloys  as  brass,  phosphor-bronze,  etc.,  where  the  amount 
of  lead  does  not  exceed  1  per  cent. — W.  P.  S. 


Reduction  of  ferric  salts  and  their  titration  by  potassium 

permanganate ;      New     method    for .     A.     Leclere. 

Pharm.  Chim.,  June  16,  1913,  587. 

The  ferric  solution  to  be  reduced  is  placed  in  an  Erlenmeyer 
flask  with  a  little  pure  granulated  zinc  and  a  piece  of 
platinum  wire,  and  acidified  with  sulphuric  acid  in  the 
proportion  of  1  to  2  c.c.  per  100  c.c.  of  solution.  2  to  3 
grms.  of  ammonium  sulphate  is  then  added,  the  mouth 
of  the  flask  covered  with  a  small  funnel,  the  liquid  brought 
to  a  gentle  boil  and  kept  bf filing  until  reduction  is  com- 
plete. The  object  of  adding  ammonium  sulphate  Ls  to  form 
ammoniacal  ferrous  sulphate,  which  is  very  stable  in  sul- 
phuric acid  solution.  The  filtered  ferrous  solutionis  titrated 
with  permanganate  in  the  usual  way.  Details  are  given  for 
using  the  method  in  the  case  of  blood,  thus  : — Incineration  is 
effected  in  presence  of  a  few  drops  of  sulphuric  acid,  which 
causes  the  mass  to  swell  and  enables  it  to  be  calcined  with- 
out decrepitation.  The  ash  is  treated  with  a  few  drops 
of  water  and  evaporated.  If  the  residue  adheres  to  the 
-ides  of  the  dish,  5  to  10  grins,  of  potassium  acid  sulphate 
i-  added,  and  gently  heated  to  fusion,  and  this  state  i- 
maintained  until  the  iron  oxide  has  disappeared.  Then 
i-  treated  with  water,  filtered  if  necessary,  and  titrated 
as  described. 


Nickel  ;  Application  of  a-benzildioxime  [a-diphenylglyoxime] 
to  the  detection  and  determination  oj  small  quantities  of 
.     F.  W.  Atack.     Chem.-Zeit.,  1913,  37,  773. 

Ax  alcoholic  solution  of  a-benzildioxime  gives  with  nickel 
compounds  a  bulky  red  precipitate  which  is  insoluble 
in  water,  alcohol,  acetone,  10  per  cent,  acetic  acid,  and 
ammonia :  the  precipitate  becomes  reddish-yellow  on 
boiling.  The  reagent  is  much  more  sensitive  than 
dimethylglyoxime,  showing  1  part  of  nickel  in  5  million 
of  water,  and  the  precipitate  is  readily  filtered  (compare 
Ibbotson  ;  this  J.,  1911,  1317).  Small  quantities  of  nickel 
are  determined  as  follows  : — 150  c.c.  of  a  hot  saturated 
alcoholic  solution  of  the  oxime  are  added  for  every  0-01  grm. 
of  nickel,  the  mixture  is  heated  for  a  few  minutes  on  the 
water-bath,  filtered,  the  precipitate  washed  with  hot 
alcohol,  and  dried  at  110°— 112°  C. ;  it  has  the  formula, 
C28H22N404Ni,  and  contains  10-93  per  cent.  Ni.  Nickel 
may  be  separated  from  cobalt  in  ammoniacal  solution. 
a-Benzildioxime  is  prepared  by  boiling  10  grms.  of  benzd, 
dissolved  in  50  c.c.  of  methyl  alcohol,  with  a  concentrated 
aqueous  solution  of  8  grms.  of  hydroxylamine  hydro- 
chloride, for  6  hours,  washing  the  precipitate  with  hot 
water  and  then  with  a  small  quantity  of  ethyl  alcohol, 
in  which  it  is  only  slightly  soluble.  It  may  be  crystallised 
from  acetone. — F.  Sodn. 


Nitrites  ;    Determination  of by  means  of  thiocarbamide 

[thiourea],  and  the  interaction  of  nitrous  acid  and  thio- 
carbamide in  the  presence  of  acids  of  different  strength. 
M.  E.  Coade  and  E.  A.  Werner.  Chem.  Soc.  Trans., 
1913,  103,  1221—1228. 

When  a  nitrite  is  brought  into  contact  with  a  solution 
of  thiourea  containing  a  strong  acid,  such  as  hydrochloric 
acid,  a  reaction  takes  place  essentially  according  to  the 
equation :  2CSN2H4  +  2HN02  =  C,S2N4H?+2NO  +  2H20. 
The  gas  evolved  contains  a  small  quantity  of  nitrogen, 
but  this  is  of  no  importance  as  far  as  the  gasometric 
determination  of  nitrites  is  concerned,  as  the  volume 
of  the  gas  is  the  same  in  both  cases.  Results  of  experiments 
on  the  action  of  thiourea  on  nitrites  in  the  presence  of 
various  acids  are  also  recorded ;  as  mentioned  above, 
the  gas  evolved  in  the  presence  of  mineral  acids  consists 
almost  entirely  of  nitric  oxide,  but  when  organic  acids 
are  employed,  more  nitrogen  than  nitric  oxide  is  formed ; 
in  the  case  of  p-bromobenzoic  acid  the  gas  evolved  consists 
entirely  of  nitrogen,  but  the  reaction  takes  about  24  hours 
for  completion. — W.  P.  S. 


Ammonia    and    trimethylamine  ;     Determination    of . 

K.   Budai.     Z.   physiol.   Chem.,   1913,  86,    107—121. 

The  aqueous  solution  of  the  hydrochlorides  of  the  two 
bases  is  treated  with  excess  of  formalin,  previously 
rendered  neutral  to  phenolphthalein,  and  then  titrated 
with  JV/10  sodium  hydroxide  in  presence  of  phenol- 
phthalein (compare  Blair,  this  J.,  1911,  397) :  the  number 
of  c.c.  used  (x)  corresponds  to  the  ammonia. 

4NH4Cl+6CH2O+4NaOH  =  (CH,)6X4  +  10H2O  +  4NaCl. 

The  solution  is  now  diluted  with  a  large  quantity  of  water, 
made  strongly  acid  with  sulphuric  acid,  and  concentrated 
to  one-third  of  its  volume  over  a  free  flame.  In  this  way 
the  hexamethylenetetramine  produced  by  the  action 
of  formaldehyde  on  the  ammonium  salt  is  hydrolyscd  into 
ammonia  and  formaldehyde.  The  solution  is  now  made 
alkaline  and  distilled,  the  vapours  being  collected  in 
excess  of  N/10  acid  and  the  excess  of  acid  titrated.  From 
this  titration  the  number  of  c.c.  (//)  of  N/10  alkali  corres- 
ponding to  the  trimethylamine  +  ammonia  is  ascertained, 
whence  that  corresponding  to  the  trimethylamine  is 
obtained  by  difference  (y—x).  The  method  was  applied 
to  a  sample  of  dried  gluten  several  months  old.  The 
gluten  was  BUBpended  in  water,  treated  with  alcohol 
and  magnesia  and  distilled  in  ,11,110.  the  vapour-  1 
;  collected  in  hydrochloric  acid.  The  acid  distillate  was 
1  evaporated  to  dryness  on  the  water-bath  and  then  t. 
by  the  above  method.  The  dried  gluten  wa-  found  to 
yield  0-029  per  cent.  Nil.,  and  0*009  pel  cent  X'1   I1 

— A.  S. 
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Mtthoryl  and  tthoxyl  determinations;    Volumetric  method 

for .     A.   Klemene.     Monatsh.     Chem.,    1913,    34, 

I  -  812. 

The  vapourised  methyl  iodide  or  ethyl  iodide,  produced 
and  split  off  as  in  the  ordinary  Zeisel  method,  is  passed 
through  a  heated  tube,  which  causes  decomposition  with 

the  formation  of  free  iodine  and  a  little  hydriodic  aeid. 
The  ria-k.  with  the  side  tube  in  which  the  substance  Is 
treated  with  hydriodic  aeid  is  connected  with  a  vertical 
condenser.     A  tube  leads  from  the  top  of  the  condenser 

I  small  wash-bottle  containing  water  and  red  phos- 
phorus.    The   latter   is   connected   with   a    tube   of   hard 

-  or  quartz.  25 — 28  cm.  long  and  1-2  cm.  diam.  This 
is  packed  with  broken  pumice.  When  cthoxyl  groupings 
are  present,  part  of  the  pumice  must  be  replaced  by 
platinised  asbestos  and  a  small  plug  made  of  fine  strips  of 
platinum  foil.  The  tube  can  be  heated  by  two  fiat-flame 
Bunsen  burners,  and  is  connected  with  the  absorption 
apparatus  by  a  ground  joint.  During  the  reaction  a 
current  of  air  free  from  carbon  dioxide  is  passed  through 
the  apparatus,  whilst  the  decomposition  tube  is  strongly 
heated.  The  iodine  and  hydriodic  acid  are  retained  by 
a  strong  solution  of  potassium  iodide.  The  contents  of 
the  absorption  apparatus  are  washed  into  a  flask  and 
the  free  iodine  titrated  with  standard  thiosulphate 
solution.  Excess  of  potassium  iodate  is  then  added  and 
the  iodine  set  free  titrated.  A  blank  titration  is  made 
in  a  separate  flask  using  the  same  quantities  of  potas- 
sinm  iodide,  iodate  and  water  as   in  the  determination. 

— F.  Shdx. 

Extraction  oj  thorium  from  monazite  sand  with  the  aid  oj 
hypophospkoric  arid,  and  detection  of  cerium  with  alkaline 
ammonium   tartrate  solution.     Wirth.     See  VII. 

///  'mat ion  of  fluorine  in  zinc  ores.     Schneider.     See  X. 

A  colour  reaction  of  gallic  acid  and  tannin  (tannic  acid)  and 
its  application.     Schewket.     See  XV. 

Hydrolysis  oj  laevulosans  and  its  application  to  analysis. 
Vilmorin  and  Levallois.     See  XVII. 


Detection  and  determination  of  salicylic  acid  in  fruit  juices. 
Heintz  and  Limprich.     See  XIXa. 


P\TKNTS. 


Oelwerke  Stern- 


Cylinder  oils  ;  Testing  machine  for  — 

Sonneborn  A.-G.     Ger.  Pat.  259,599,  April  5,  1912. 

The  machine  Is  of  the  type  in  which  the  oil  is  interposed 
between  two  discs,  one  fixed  and  the  other  rotating.  In 
th<-  example  described,  the  testing  machine  is  driven  by  a 
n  turbine.  Steam  Is  led  into  the  closed  testing 
chamber,  l<eing  mixed  either  in  the  chamber  or  before  it 
eaten  the  chamber,  with  the  oil  to  bo  tested.     The  oil  Ls 

ributed  over  the  t <- -t . ■  and  the  steam  passes  on 

through  a  hollow  shaft  and  serves  to  set  the  turbine  (and 

hence  also  the  testing  discs)  in  motion.     A  part  of  the 

•     uii    from    t|i<     turbine    Lb    led   through   an    oil 

irator.  The  testing  disci  are  provided  with  grooves  for 
the  <d  the  steam,  and  the  quality  of  the  oil  i- 

jndged  from  the  speed  of  the  machine,  the  amount  of 
deposit  from  the  oil  in  the  testing  chamber,  and  the  amount 
of  oil  in  the  oil  separator.    A.  S. 


r.     M.      Arndt,     Aix-la-Chapelle,     Germany. 

■     i  005,651,  June  2J.   r.ii::. 
ft.  Bel  thi   J.,  1909,  -'TO.—  T.  F.  B. 

n'j    amparatu*  fur    air    and   other   ga*<*.     M.    Arndt, 
Aix-la-Chapelle,  Germany.     U.S.  Pat.   1,005,652,  June 

See  Ger.  Pat.  M2£40ol  1911  ;  thi.- J.,  1912,  304.— T.  F.  B. 


Trade  Report. 

Arsenic  for   Russia.      Board   of  Trade  J.,  June  19,  1913. 

H.  M.  Consul  at  Batoum  reports  that  a  South  Russian 
agricultural  Society  requires  a  quantity  of  arsenic  for 
agricultural  purposes,  and  wishes  to  secure  quotations 
from  manufacturers  in  the  United  Kingdom.  The  name 
and  address  of  the  Society  may  be  obtained  by  manu- 
facturing chemists  in  the  United  Kingdom  on  application 
to  the  Commerce  Intelligence  Branch  of  the  Board  of 
Trade,  73,  Basinghall  Street,  London,  E.C. 


Books  Received. 

The  Chemistry  of  Rubber.  By  B.  D.  Parritt,  B.Sc, 
Chief  Chemist  to  the  North  British  Rubber  Company, 
Edinburgh.  Gurney  and  Jackson,  33,  Paternoster  Row, 
London,  E.C.     1913.     Price  ls.  6d. 

Volume  (7£  by  5  in.),  containing  87  pages  of  subject 
matter,  with  Bibliography  of  6  pages,  and  an  alphabetical 
index.  The  text  is  subdivided  as  follows  : — I.  Properties 
of  crude  rubber.  II.  Constitution  and  derivatives.  III. 
Methods  of  vulcanisation.  IV.  Theories  of  vulcanisation. 
V.  Waste  rubber  and  its  utilisation.  VI.  Synthetic 
caoutchouc. 

An  Introduction  to  the  Chemistry  of  Plant  Pro- 
ducts. By  Paul  Haas,  D.Sc,  Ph.D.,  and  T.  G.  Hill, 
A.R.C.S.,  F.L.S.  Longmans,  Green  and  Co.,  39,  Pater- 
noster Row,  London,  New  York,  Bombay  and  Calcutta. 
1913.     Price  7s.  6d.  net. 

Volume  (9|  by  6  in.),  containing  388  pages  of  subject 
matter,  with  diagrams  and  illustrations,  and  an  alpha- 
betical index  of  subjects.  The  matter  Ls  treated  under 
the  following  heads  : — I.  Fats,  oils,  and  waxes.  Phosphat- 
ides. II.  Carbohydrates.  III.  Glucosides.  IV.  Tannins. 
V.  Pigments.  VI.  Nitrogen  bases.  VII.  Colloids.  VIII. 
Proteins.     IX.  Enzymes. 

Die    Apparatfarberei    der    Baumwolle    und    Wolle 

UNTER  BeRUCKSICHTIGUNG  DER  WaSSERREINIGUNG  UND 

der  Apparatbleiche  der  Baumwolle.  Von  E.  J. 
Heuser.  Julius  Springer's  Verlag.  Berlin.  1913. 
Price  M.  8. 

Volume  (9$  by  6|  in.),  containing  295  pages  of  subject 
matter  and  191  illustrations,  followed  by  a  combined 
alphabetical  index  of  names  and  subjects.  The  subject 
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A  CONTRIBUTION  TO   THE   STUDY   OF  THE 
ACTIONS  OF  VARIOUS  WATERS  UPON  LEAD. 

by  harri  heap,  m.sc,  f.i.c. 

Historical. 

The  rusting  and  the  corroding  of  metals  had  been 
observed  in  very  early  times  and  it  seemed  to  be  generally 
•  agreed  that  water  was  the  causative  agent  in  producing 
these  effects.  Reference  is  made  to  it  by  Pliny  in  his 
"Natural  History"  where  he  refers  to  the  fear  which 
people  had  regarding  certain  waters  and  more  particularly 
those  that  had  the  power  of  corroding  iron  and  even  copper. 
In  this  paper  it  is  mainly  to  the  action  of  certain  watery 
solutions  upon  lead  that  I  wish  to  draw  special  attention. 
Although  Belgrand,  on  the  authority  of  Varro,  states 
that  lead  conduits  were  used  in  Rome  to  distribute  the 
water  from  the  Appian  way,  it  was  only  during  the  Middle 
Ages  that  the  action  of  certain  waters  upon  lead  began 
to  attract  special  notice.  This  was  probably  due  to  the 
fact  that  the  supplies  from  central  sources  were  super- 
seding the  custom  of  drawing  and  carrying  in  order  to 
meet  the  needs  of  masses  of  people  congregating  in  certain 
areas  where  the  amount  of  water  from  wells  and  springs 
was  by  no  means  sufficient  to  meet  the  demand  upon  it 
occasioned  by  the  changing  habits  of  the  people.  Along 
with  the  growth  of  the  central  supply  systems  of  water 
distribution  came  the  increasing  use  made  of  lead  no 
doubt  because  of  the  ease  with  which  it  is  worked  and  its 
•comparative  cheapness.  Although  the  occurrence  of 
lead  poisoning  as  a  result  of  the  action  of  water  on  lead 
had  not  been  overlooked  by  early  observers,  it  was  only 
during  the  nineteenth  century  that  the  scientific 
foundations  of  our  present  knowledge  of  the  action  of 
water  on  lead  were  laid. 

There  are,  however,  very  important  differences  in  the 
views  held  by  chemists  on  this  subject  and  of  late  years 
there  has  been  a  tendency  to  attribute  an  important 
role  to  acids  generated  in  peat  by  certain  bacteria.  Since 
1893  many  of  the  water  supplies  of  districts  situated 
■chiefly  in  Lancashire  and  in  Cheshire  have  been  studied 
chemically  and  bacteriologically  in  the  Public  Health 
Department  of  this  University  and  on  the  basis  of  these 
investigations  Professor  Delepine  has  come  to  the  con- 
clusion that  the  acidity  of  moorland  waters  was  rather 
a  concomitant  than  a  causal  factor  in  relation  to  the 
action  of  these  waters  on  lead,  and  the  amount  of  saline 
matter  and  of  gases  present  in  water  appeared  to  him 
to  be  of  greater  importance  with  regard  to  the  action  of 
water  on  lead  than  recent  theories  admitted.  The 
question  apart  from  its  practical  importance  was  one  of 
very  great  scientific  interest  and  for  these  reasons  amongst 
others  Professor  Delepine  advised  me  to  investigate 
systematically  how  pure  lead  was  affected  by  water 
containing  certain  substances  and  gases,  taking  the 
action  of  carefully  prepared  distilled  water  free  from 
gases  and  also  aerated  (that  is  corresponding  to  neutral 
water  under  ordinary  conditions)  as  standards  of  com- 
parison. 

(1)  Short  summary  of  the  work  done  and  theories  held  by 
some  previous  workers. 

A  considerable  number  of  observations  bearing  upon 
the  action  of  pure  water  and  of  water  containing  various 
products  were  made  during  the  nineteenth  century. 

The  most  important  factors  influencing  the  action  on 
lead  had  been  recognised  at  an  early  date  by  P.  Yorke 


(1834);  T.  Graham,  W.  A.  Miller  and  A.  W.  Hofmann 
(1851) ;  P.  Muir  (1872)  ;  J.  B.  Dumas  (1873) ;  M.  Traube 
(1887);  M.  Muller  (1887);  P.  F.  Frankland  (1889); 
and  more  recently  by  U.  Antony  (1896);  S.  Ruzicka 
(1901);  F.  Clowes  (1902);  A.  C.  Houston  (1903);  and 
others. 

Subsequent  observers  have  investigated  very  fully  the 
share  taken  by  some  of  these  factors  in  bringing  about  the 
solution,  corrosion  and  incrustation  of  the  metal.  It  is, 
however,  obvious  that  sufficient  attention  has  not  always 
been  paid  to  the  way  in  which  the  action  of  some  agents 
is  modified  by  the  interaction  of  other  agents,  and  the 
data  given  by  various  writers  do  not  always  allow  one  to 
discover  an  explanation  for  the  divergences  of  opinions 
expressed  in  their  writings. 

In  the  following  short  review  of  the  work  done  before 
1905  (when  our  investigations  were  started)  we  have 
referred  chiefly  to  the  records  of  observations  or  experi- 
ments which  were  tolerably  comparable  and  have  laid 
more  stress  upon  the  points  regarding  which  there  was 
agreement  than  upon  those  about  which  there  was 
disagreement  among  observers,  except  in  those  cases 
where  the  differences  were  of  importance. 

The  earlier  observers  :  Yorke,  Graham,  Miller,  Hofmann, 
and  Dumas,  noticed  that  distilled  water  and  pure  water, 
generally  speaking,  had  a  marked  action  on  lead  when  the 
water  was  aerated,  and  whilst  they  all  attributed  this  action 
to  the  presence  of  oxygen  in  the  water. 

Yorke  indicated  clearly  three  kinds  of  action  : — (1)  The 
formation  of  a  soluble  hydrated  oxide  (8-3  parts  of 
hydrated  oxide  of  lead  are  soluble  in  100,000  parts  of 
water).  (2)  The  precipitation  of  a  less  soluble  product 
partly  crystalline  (oxycarbonate  or  a  mixture  of  carbonate 
and  oxide).  (3)  The  production  of  lamellar  and  do- 
decahedral  crystals  of  anhydrous  oxide. 

Dumas,  moreover,  in  1873,  asserted  that  some  forty 
years  previously  he  had  shown  that  distilled  water  and 
clean  rain  water,  in  the  presence  of  oxygen  or  air  had  a 
remarkable  action  on  lead.  In  the  same  year  these 
remarks  of  Dumas  were  confirmed  by  Le  Blanc,  who 
concluded  that  distilled  water  and  pure  rain  water  would 
attack  lead  and  produce  crystals  of  the  hydrated  oxide 
when  in  contact  with  air  but  that  river  water  had  little 
effect. 

The  investigations  of  Graham,  Miller  and  Hofmann 
showed  that  distilled  water  which  had  been  boiled  still 
attacked  lead,  but  Muller  after  boiling  distilled  water  and 
protecting  it  from  the  access  of  air  while  cooling,  found 
that  the  water  so  treated  had  no  visible  effect  on  lead. 

Muir  observed  that  water  charged  with  carbon  dioxide 
at  ordinary  pressure  and  at  about  6  atmospheres  pressure 
had  different  solvent  effects  upon  the  lead.  Under 
ordinary  pressure  there  was  no  considerable  action, 
but  with  an  increase  of  the  pressure  of  the  carbon  dioxide 
the  solvent  action  was  also  increased.  These  results  of 
Muir  are  probablv  explained  somewhat  by  an  observation 
made  later  by  Muller.  After  boiling  distilled  water  for 
some  time  and  allowing  it  to  cool  rapidly  in  the  presence 
of  air,  he  found  that  the  water  then- held  0-040  c.c.  of 
carbon  dioxide,  0-236  c.c.  of  oxygen,  and  0-514  c.c.  of 
nitrogen  per  100  c.c.  The  water  used  by  Muir  may 
therefore  have  contained  a  fan  amount  of  oxygen.  It  is, 
however,  difficult  to  reconcile  with  the  previous  statement 
another  made  also  by  Muller  to  the  effect  that  water  out 
of  contact  with  air  reaches  its  maximum  action  on  lead 
in  three  days.  Again,  Graham,  Miller,  and  Hofmann 
asserted  that  by  boiling  water  to  rid  it  of  carbon  dioxide 
they  increased  its  action  on  lead.  They  ascribed  a 
protective  action  to  carbon  dioxide  when  present  in 
certain  quantities,  but  were  aware  that  larger  amounts  of 
carbon  dioxide  increased  the  solvent  action  of  t  lie  water. 
More  recent  observers,  viz.:  Cnrnelly  and  Frew,  Clarke 
and  Houston,  agreed  with  the  older  obwrven  U  regards 
the  influence  which  exposure  to  air  has  upon  the  plumbo- 
solvent  action  of  water,  that  it  somewhat  increased  that 
action. 
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Carnelly  and  Frew  estimated  that  aerated  water  is 
four  times  more  aetive  than  water  deprived  of  air. 
According  to  Garrett  soft  water  (presumably  he  also  meant 
pun-  water)  is  able  to  take  up  some  lead  even  in  the  absence 
of  oxygen. 

I  hope  it  will  be  clear  from  the  above  statements  that 
it  is  impossible  to  compare  results  of  experiments  in  which 
•pedal  attention  has  been  paid  to  the  amount  of  gases 
dissolved  in  the  water  used,  with  results  of  experiments 
where  do  account  has  been  taken  of  these  gases.  The 
same  remark  applies  as  will  be  shown  to  experiments  in 
which  the  water  contains  saline  or  other  matter. 

Houston  states  with  regard  to  pure  neutral  distilled 
water  that  it  is  usually  possessed  of  conspicuous  erosive 
power  but  that  the  following  substances  or  conditions  do 
not  seemingly  influence  to  any  mateiial  extent  this 
quality ;  boiling  followed  by  aeration,  exhaustion  of  the 
dissolved  gases  followed  by  aeration,  aspirating  air 
through  the  water,  or  saturation  with  hydrogen  gas 
followed  by  aeration.  He  also  observed  that  distilled 
waters  saturated  with  hydrogen  gas  have  no  erosive 
power,  and  that  distilled  water  loses  its  erosive  power 
if  placed  under  anaerobic  conditions.  It  is  obvious 
that  his  experiments  dealt  with  visual  effects  only.  The 
amount  of  lead  in  solution  was  not  determined. 

Traube  observed  that  although  pure  water  deprived  of 
dissolved  oxygen  has  no  action  on  lead,  the  moment 
water  and  oxygen  act  simultaneously,  oxidation  of  the 
lead  takes  place  and  hydrogen  peroxide  is  pioduced. 

Frankland  further  found  that  distilled  water  saturated 
with  carbon  dioxide  is  very  much  more  active  than  that 
saturated  with  oxygen,  although  much  less  active  than 
distilled  water.  Few  experiments  have  been  made  with 
water  saturated  with  various  gases. 

We  have  so  far  considered  only  the  views  held  regarding 
the  effects  which  aeration  has  upon  the  action  of  pure 
water  on  lead.  Several  observers  have  studied  separately 
the  phenomena  taking  place  when  the  water  contains  only 
oxygen  or  carbonic  acid  or  other  gases  within  the  limits 
possible  or  convenient  in  ordinary  work. 

Graham,  Miller,  and  Hofmann  experimenting  with 
finely  divided  lead  (pyrophorous  lead  prepared  from 
tartrate  of  lead)  found  that  when  water  contained  no 
carbon  dioxide  it  was  rendered  rapidly  poisonous  owing 
to  the  formation  of  the  soluble  oxide.  Water  containing 
3  per  cent,  of  carbon  dioxide  did  not  become  poisonous 
owing  to  the  formation  of  the  comparatively  insoluble 
carbonate  of  lead  (the  solubilitv  in  water  of  carbonate 
of  lead  is  1  iD  4,000,000). 

Muller  after  one  series  of  experiments  concluded  that 
distilled  water  containing  oxygen  but  no  carbon  dioxide 
attacked  lead,  and  Inter  gave  the  apparent  contradiction 
that  distilled  water  freed  from  carbon  dioxide  and  con- 
taining only  oxygen  has  scarcely  any  action  on  lead. 

Clarke's  observations  upon  the  action  of  oxygen  and 
carbonic  acid  were  in  general  agreement  with  those 
previously  mentioned,  and  he  found  that  the  action  of 
distilled  water  was  reduced  to  a  minimum  in  the  absence 
of  carbonic  acid  and  oxygen.  He  concluded  that  the  action 
wa«  to  be  mainly  attributed  to  oxygen  and  carbon  dioxide, 
and  that  oxygen  acts  more  quickly  than  carbon  dioxide. 
According  to  that  ulmn  II I  distilled  water  charged  with 
oxygen  had  a  more  violent  action  on  lead  than  any 
natural  water  had.  An  observation  of  Yorke  may  be 
referred  to  here  :  Yorke  noticed  that  lead  confined  in  an 
atmosphere  loaded  with  aqueous  vapours,  an  "  ozonic 
hy^rometiif;  substance  "  being  present,  became  encrusted 
with  ( arbonate  of  leaf!. 

Reiehardt  also  observed  that  water  takes  up  lead 
rapidly  when  it  comes  in  contact  with  lead  which  is 
alternately  exposed  to  air  and  covered  with  water. 
Houston  appears  to  differ  from  mod  observer-  when  he 
states  that  saturation  of  water  with  pure  oxygen  gas 
delays  or  mdoCM  the  action.  He  makes  the  same  remark 
with  regard  to  the  saturation  of  water  with  pure  hydrogen 
fra»  :  but  he  states  that  pan  neutral  distilled  water 
'_'!v  erode*  lead  and  also  that  aeration  increases 
the  plnmbo-solvent  aetion. 

The  surface  of  bad  ejipcoed  and  the  duration  f,f  the 
exposures  are   obviously   factors   of   importance   but   the 


experiments  bearing  upon  these  points  are  more  suggestive 
than  satisfactory.  Muir  found  that  the  relation  between 
the  surface  of  lead  exposed  and  the  amount  dissolved  was 
not  a  simple  one.  In  the  case  of  distilled  water  to  the 
action  of  which  lead  was  exposed  for  forty -two  hours  there 
did  not  seem  to  be  much  difference  in  the  amount  of  lead 
dissolved  when  the  surfaces  exposed  were  25  sq.  cm.  or 
50  sq.  cm.  respectively,  nor  did  contact  with  air  affect 
materially  the  results.  The  case  was  different  with 
exposures  of  greater  duration.  Thus  after  340  hours  the 
amount  of  lead  dissolved  showed  a  decrease  when  the 
surface  exposed  had  been  increased,  the  experiment 
being  made  in  closed  vessels.  The  reveise  relation  was 
observed,  however,  when  air  was  allowed  to  come  in 
contact  with  the  fluid.  Moreover,  the  liquid  formed 
became  cloudy  on  exposure  to  air  (it  is  possible  that  in 
this  case  Muir's  reference  h  to  the  phenomenon  of  erosion). 

Muir  also  found  that  water  containing  carbon  dioxide 
but  no  oxygen  had  no  effect  on  lead.  In  one  set  of  experi- 
ments Muir  exposed  lead  to  the  action  of  water  containing 
a  constant  quantity  of  oxygen  and  various  proportions 
of  carbon  dioxide  with  the  following  results  : — 

Water  containing  oxygen  035  per  cent.,  and  carbon 
dioxide  0-14  per  cent,  attacked  lead  appreciably,  with 
0-6  per  cent,  more  actively,  and  with  0-0  per  cent,  less 
distinctly.  With  1-5,  2-0,  2-5,  and  30  per  cent,  there 
was  no  visible  action. 

Garrett,  whose  experiments  are  chiefly  useful  as  corro. 
boration,  observed  like  his  predecessors  that  water 
containing  oxygen  is  more  active  than  water  free  fiom. 
oxygen  and  he  made  some  additional  observations  upon 
the  action  of  water  containing  carbon  dioxide  after 
exposures  of  various  duration.  According  to  him,  water 
charged  with  carbon  dioxide  took  up  in — 

3  hours  0-94  m.mg.  of  lead  per  litre  (=     9-4  in   10,000,000). 
10      ,,      2-80      „  ,,  ,,      (=  28-0    ,,  „       ). 

30     „      0-14     ,,  „  „      (=    0-14  „  „       ). 

He  explained  these  results  by  stating  that  in  the  first 
instance  carbonate  of  lead  was  formed  which  was  rapidly 
dissolved  by  the  excess  of  carbon  dioxide  and  that  when 
the  whole  of  the  carbon  dioxide  had  been  used  up  the 
insoluble  basic  carbonate  of  lead  was  finally  deposited. 

Reichardt  conducted  a  short  series  of  experiments,  and 
stated  that  the  presence  or  absence  of  oxygen  does  not 
affect  the  action  on  lead  of  waters  under  pressure,  but  his 
theory  was  contradicted  by  Frankland,  who  found  that 
under  a  pressure  of  90  inches  of  mercury  the  action  of 
lead  upon  water  containing  oxygen  was  diminished,  whilst 
the  action  of  water  containing  carbon  dioxide  was  un- 
changed. It  was  especially  evident  that  the  increase  in 
the  amount  of  lead  dissolved  was  associated  with  the 
increase  of  lead  exposed  when  the  fluid  contained  salts,, 
which  have  the  power  of  increasing  this  lead  solvent 
action  (exposures  of  300  to  500  hours'  duration).  Although 
the  action  of  salts  has  not  yet  been  discussed  it  is  con- 
venient here  to  refer  to  the  following  observations,  for 
which  we  are  also  indebted  to  Muir.  The  amount  of  lead 
taken  up  by  water  containing  carbonates,  sulphates  or 
chlorides  increases  slightly  after  tho  first  twenty-four 
hours  of  exposure,  but  when  the  water  contains  nitrates, 
the  amount  of  lead  dissolved  is  observed  to  increase  with 
the  duration  of  the  exposures  at  any  rate  up  to  a  period 
of  seventy-two  hours'  exposure.  Most  observers  con» 
ducted  their  experiments  at  the  atmospheric  temperature 
then  prevailing,  and  paid  little  or  no  attention  to  the 
influence  of  changes  of  temperature  on  the  action.  Garrett, 
however,  observed  that  the  rate  of  action  is  much  greater 
at  120°  F.  than  at  common  temperature,  and  that  no- 
doubt  up  to  that  point  or  possibly  up  to  a  slightly  higher 
decree,  the  rate  of  action  increased  with  temperature  but 
at  temperature  approaching  the  boiling  point  a  con- 
tinuation of  action  was  prevented.  The  conclusions 
arrived  at  by  the  various  experimenters  can  only  be 
compared  in  general  terms.  In  sonic  cases  there  is  no 
relation  expressed  between  the  volume  of  water  and  the 
surface  of  lead  exposed.  More  than  this  the  volume  of 
water  used  in  one  experiment  often  differed  from  thai 
ii  ed  in  another.  In  some  cases  we  find  commercial  sheet 
lead  or  piping  being  used,  in  other  cases  lead  shot,  pari 
lead  foil  or  wire.  These  difference!  must  have  very 
seriously  affected  the  results,  and  yet  no  account  was 
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taken  of  them  in  formulating  conclusions.  For  instance, 
in  the  case  of  lead  shot  the  surface  exposed  is  not  calculated 
by  some  authors  but  the  apparent  volume  is  given.  In 
almost  every  case  the  effect  of  the  solubility  in  the  water 
of  the  glassware  used  and  its  consequent  effect  upon  the 
experiment  is  neglected. 

A  great  number  of  observations  have  been  made 
regarding  the  influence  which  the  presence  of  various 
products  has  upon  the  action  of  water  upon  lead ;  the 
effects  brought  about  by  these  various  substances  are 
greatly  influenced  by  the  presence  of  oxygen  and  of 
carbonic  acid,  and  except  when  observers  make  special 
reference  to  the  conditions  under  which  their  experiments 
were  conducted  as  regards  the  access  of  air  to  their 
solutions,  it  may  be  assumed  that  the  action  of  the  gases 
of  the  atmosphere  has  not  been  excluded.  It  is  owing  to 
the  difficulties  introduced  by  this  aspect  of  the  question 
that  the  action  of  oxygen  and  carbonic  acid  had  been 
discussed  at  the  outset. 

Yorke  had  noticed  that  small  quantities  of  soluble 
saline  substances  appeared  to  "  reduce  the  affinity  of 
water  for  lead,"  and  under  these  conditions  the  lead  is 
liable  to  become  encrusted.  Muir  observed  that  in  the 
case  of  salts  that  have  the  power  of  increasing  the  plumbo- 
solvent  action  the  maximum  effect  is  produced  when  the 
surface  of  lead  exposed  to  the  dilute  saline  solution  is 
small  in  proportion  to  the  surface  of  solution  exposed  to 
the  air. 

Clarke  found  also  that  the  action  of  various  saline 
solutions  is  always  less  in  the  absence  than  in  the  presence 
of  air.  For  the  sake  of  convenience  the  effects  which  the 
various  substances  have  according  to  some  observers  upon 
the  action  of  water  upon  lead  will  be  given  here  seriatim. 
To  prevent  errors  of  interpretation  except  when  the 
observers  have  described  clearly  the  kind  of  action 
(coating,  erosion  or  solution)  the  general  term  action 
will  be  used. 

Sulphuric  acid  when  in  small  quantity  and  in  the 
presence  of  air  increases  the  action  on  lead  (Allen),  in  the 
presence  of  air  and  of  saline  matter  minute  quantities  of 
sulphuric  acid  increase  the  plumbo-solvent  action  but 
diminish  the  total  action  (Carleton  Williams). 

Silica  diminishes  the  action  of  water  containing  sulphuric 
acid  (Tidy).  Sodium  silicate  dissolved  in  aerated  distilled 
water  reduces  the  action  of  the  distilled  water. 

Ammonia  in  the  absence  of  air  increases  slightly  the 
action  of  distilled  water.  Ammonia  in  distilled  water  in 
the  presence  of  air  is  more  active  than  distilled  water 
alone  (Clarke).  Ammonia  in  distilled  water  free  from 
carbon  dioxide  attacks  lead.  Ammonia  in  distilled  water 
with  carbon  dioxide  does  not  attack  lead. 

Caustic  soda  attacks  lead  in  the  presence  of  oxygen 
and  absence  of  carbon  dioxide  but  when  carbon  dioxide 
is  present  the  lead  is  not  attacked. 

Lime  water  through  which  a  current  of  air  freed  from 
carbon  dioxide  is  made  to  pass  attacks  lead,  the  maximum 
action  being  reached  in  thirteen  hours.  In  the  absence 
of  oxygen  or  in  the  presence  of  carbon  dioxide  lime  water 
does  not  attack  lead  (Muller).  Slaked  lime  has  a  strong 
corrosive  action  on  lead  (Bamberger,  also  Carnelly  and 
Frew).  Calcium  hydroxide  in  the  absence  of  air  reduces 
the  action  of  distilled  water  to  about  one -fifth  (Carnelly 
and  Frew). 

Calcium  salts  restrain  to  a  considerable  extent  the 
plumbo-solvent  action  of  water  (Dumas  and  Le  Blanc). 
Distilled  water  containing  carbonate  of  calcium  and  in  the 
presence  of  air  attacks  lead  less  actively  than  distilled 
water  alone  (Clarke).  Calcium  sulphate  dissolved  in 
distilled  water  and  in  the  presence  of  oxygen  produces  a 
deposit  (probably  a  basic  sulphate)  on  lead  but  in  the 
absence  of  oxygen  the  lead  remains  bright  (Muller). 

Carbonates  reduce  considerably  the  plumbo-solvent 
action  of  water  (Muir).  Carbonates  dissolved  in  carbon 
dioxide  reduce  considerably  the  solvent  action  of  water 
(Graham,  Miller,  and  Hofmann).  Sodium  carbonate 
dissolved  in  distilled  water  produces  a  coating  on  lead 
which  is  not  dissolved  (Muller).  Bicarbonates  of  sodium 
and  of  calcium  act  in  the  same  way  as  carbonate  of  sodium 
(Mulk-r). 

Sulphates  do  not  appear  to  have  uniformly  the  pro- 
tective action  attributed  to  them  (Graham,   Miller  and 


Hofmann).  Sulphates  diminish  the  plumbo-solvent  action 
of  water  (Muir).  Chlorides  may  increase  the  plumbo- 
solvent  action  (Graham,  Miller  and  Hofmann).  Chlorides 
diminish  the  plumbo-solvent  action  (Muir).  Sodium 
chloride  in  the  presence  of  air  diminishes  the  plumbo- 
solvent  action  of  wate:  (Clarke). 

Nitrates  increase  considerably  the  plumbo-solvent 
action  of  water  (Graham,  Miller  and  Hofmann).  Nitrates 
and  more  especially  nitrate  of  ammonium  reach  their 
maximum  action  when  the  surface  of  the  saline  solution 
exposed  to  the  air  is  large  as  compared  to  the  surface  of 
lead  exposed  to  the  solution  (Muir).  Potassium  nitrate 
and  other  nitrates  do  not  increase  the  plumbo-solvent 
action  as  much  in  the  absence  of  air  as  when  the  solution 
is  exposed  to  the  air  (Carnelly  and  Frew).  Nitrates  in  the 
absence  of  air  increased  but  slightly  the  plumbo-solvent 
action  of  the  water  (Clarke). 

Generally  speaking,  Houston's  results  regarding  the 
action  of  various  chemical  substances  agreed  with  those 
of  previous  workers.  Thus  he  found  that  the  following 
substances  delayed  or  reduced  the  plumbo-solvent  action 
of  water :  Ammonium  carbonate,  ammonium  chloride, 
sodium  carbonate,  bicarbonate,  phosphate  and  chloride, 
calcium  bicarbonate,  phosphate,  sulphate,  and  hydroxide, 
magnesium  sulphate,  etc.  Mineral  acids  and  carbonic 
acid  at  certain  dilutions.  He  also  found  that  the  action 
of  water  on  lead  was  delayed  when  the  water  was  saturated 
with  pure  hydrogen  or  pure  oxygen  gas,  or  under  anaerobic 
conditions,  and  that  the  conditions  increasing  the  plumbo- 
solvent  action  of  water  were  aeration,  prolonged  contact 
and  also  the  presence  of  ammonium,  sodium,  or  potassium 
nitrates. 

Several  observers  have  paid  special  attention  to  the 
effects  which  the  presence  of  organic  matter  had  upon  the 
action  of  water  on  lead.  Graham,  Miller,  and  Hofmann 
found  that  water  containing  organic  matter  caused  rapid 
corrosion  of  lead,  and  Muller  attributed  the  same  power  to 
waters  containing  much  organic  matter  and  carbon 
dioxide.  On  the  other  hand,  Carnelly  and  Frew  remarked 
that  the  action  of  water  on  lead  is  reduced  by  the  addition 
of  peaty  soil,  and  Clarke  found  that  organic  matter  added 
to  distilled  water  or  to  a  solution  of  nitrate  of  ammonium 
diminished  the  plumbo-solvent  action  of  these  fluids.  In 
the  above  experiments  the  authors  were  endeavouring  to 
find  some  explanation  of  the  old  idea  that  peat  was  the 
causal  agent  which  made  so  many  moorland  waters 
conspicuous  by  the  ability  which  they  possessed  of 
attacking  lead  to  such  a  great  extent.  Quite  recently 
Houston  has  again  attributed  the  action  of  moorland 
waters  to  their  acidity,  which  he  associated  with  the 
growth  of  certain  acid-producing  bacteiia  in  peat.  Some 
of  the  experiments  which  have  been  made  to  ascertain  the 
combined  action  of  various  substances  dissolved  in  water 
may  be  referred  to  briefly.  Muir  noticed  that  the  solvent 
action  of  water  containing  nitrates  was  considerably 
reduced  when  chlorides,  sulphates,  and  carbonates  were 
also  present.  Carnelly  and  Frew  found  that  the  corrosive 
action  of  ammonium  or  potassium  nitrates  was  prevented 
or  reduced  by  the  addition  of  calcium  carbonate  or  of 
calcium  silicate  or  of  a  mixture  of  calcium  carbonate  and 
sand.  They  also  thought  that  the  action  of  slaked  lime 
was  reduced  by  the  addition  of  sand.  Muller  observed 
that  distilled  water  to  which  minute  traces  of  chloiides, 
nitrates,  ammonia,  and  organic  matter  had  been  added 
acted  upon  lead  like  ordinary  natural  waters.  Frankland 
found  that  the  carbonates  of  calcium  and  sodium,  phos- 
phates, and  silicates  prevented  the  action  of  waters  on 
lead  or  delayed  this  action  and  ammonium  nitrate  certain 
gases  and  increased  pressure  were  all  factors  tending 
towards  increased  activity  upon  lead. 

Antony  and  Benelli  experimenting  with  lead  wire  give 
a  clear  account  of  the  action  of  distilled  water  and  the 
same  water  containing  chlorides  and  sulphates  of  sodium, 
bicarbonates  and  sulphates  of  calcium  under  four  en 
ditions: — 1.  Free  from  air.  2.  Saturated  with  air  by 
agitation.  3.  Saturation  with  air  by  bubbling.  4.  Satur- 
ation with  a  mixture  of  air  and  carbon  dioxide  (carbon 
dioxide  to  the  extent  of  four  parts  in  ten  parts  of  air). 
They  found  that  generally  by  aeration  the  action  was 
increased  and  by  aeration   with  air  and  carbon  dioxide 
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the  action  of  distilled  water  was  diminished.  This  is 
somewhat  difficult  to  understand.  In  waters  containing 
chlorides  the  action  is  increased  but  in  other  cases,  with 
certain  exceptions,  it  is  diminished. 

Ruzieka  using  lead  foil  and  distilled  water  containing 
the  nitrates,  chlorides,  sulphates,  and  carbonates  of 
potassium,  sodium,  calcium,  magnesium,  and  ammonium 
found  that  the  influence  of  these  salts  was  independent  of 
the  base  and  that  whilst  nitrates  increased  the  action  or  in 
certain  concentrations  leave  it  unaltered,  chlorides,  sul- 
phates, and  carbonates  diminished  the  action,  the  effect 
increasing  in  the  order  named.  The  presence  of  the 
mixed  salts  preserved  this  mode  and  order  or  action. 
Free  carbon  dioxide  greatly  diminishes  the  action  of  water 
and  salt  solutions  on  lead  both  when  the  solution  is 
saturated  with  carbon  dioxide  before  contact  or  when 
carbon  dioxide  is  bubbled  through  the  solution  during  the 
course  of  the  experiment.  Infusions  of  grass  leaves  and 
radish  leaves  diminishes  the  action,  whilst  peat  infusion 
increases  the  action. 

The  experimental  evidence  which  has  been  briefly 
summarised  in  the  previous  lines  is  in  general  agreement 
with  observations  on  natural  waters  of  which  a  few  may 
now  be  considered. 

Dumas  remarked  that  the  first  rain  water  which  fell 
over  a  town  after  a  spell  of  dry  weather  had  comparatively 
little  action  on  lead,  while  the  water  which  fell  after  the 
air  had  been  washed  by  the  first  downpour  acted  upon  lead 
as  strongly  as  aerated  distilled  water.  He  attributed  this 
difference  to  the  presence  in  the  dry  air  of  calcareous  dust 
which  was  removed  by  the  first  rain. 

With  regard  to  other  natural  waters  it  will  be  con- 
venient to  consider  first  those  which  have  only  a  slight 
action  upon  lead.  Graham,  Miller,  and  Hofmann  pointed 
out  that  well,  river  and  lake  waters  do  not  usually  attack 
lead  which  non-action  they  attribute  more  to  the  presence 
of  carbon  dioxide  than  to  the  presence  of  saline  matter. 
Muir  remarked  that  natural  waters  which  in  addition 
to  nitrates  contain  also  small  quantities  of  carbonates, 
sulphates,  and  chlorides  had  little  action  upon  lead. 
The  comparative  absence  of  lead  solvent  action  which  the 
water  of  the  Seine,  Ourcq,  and  Dhuis  had  was  attributed 
by  Dumas  to  the  presence  of  lime  salts.  Crookes,  Odling, 
and  Tidy  found  that  waters  containing  much  silica  dis- 
solved lead  less  actively  than  water  containing  less  silica. 
Garrett  was  of  opinion  that  lead  coming  in  contact  with 
hard  water  is  protected  by  the  formation  of  a  coat  of 
lead  carbonate.  Lead  exposed  to  alkaline  water  is  also 
coated  by  a  deposit,  but  this  differs  from  that  formed 
by  lead  carbonate. 

The  following  observations  refer  to  waters  which  attack 
lead  fairly  actively. 

Efoad  Mid  special  attention  to  some  alkaline  waters 
with  high  saline  contents  including  nitrates,  much  nitrates, 
■nlphatM  and  chlorides,  and  which  he  found  to  have  a 
powerful  aetion  on  lead,  he  make-  .-pedal  allusion  to 
alkaline  waters  from  wells  in  the  London  basin  (containing 
and  30-9  grains  of  saline  matter  per  gallon)  and 
which  had  a  corrosive  action  on  lead. 

Garrett  was  of  opinion  that  the  amount  of  lead  dis- 
solved by  acid  water  was  determined  by  the  amount 
of   acid,    but    h<-    itoted    al-o    that    acid    water     carefully 

neutralised  acted  almost  immediately.    The  same  observer 

■howed  that   when  lead  i-  exposed   U)    the  action    of   soft 
•  which  air  has  free  accc--   a  eontinnoof   process 
of  oxidation  takei  place.     Efe  alco  stated  that  tin-  pre 

of   r  .   chlorides,   nitrate-   and  ammonium 

■ed  an  increase  in  the  amount  <>f  lead  held  in 
solution. 

kfoHer  ha    recorded  some  inter  tperimenti  upon 

the  I  driving  off  by  distillation  the  ammonia  and 

ontained  in  water,  hi   experiment  may  be 
follow- : — Waten    belonging  to  two  t 

Ocfcer   u.  tabling   mncb  ammonia. 

B.    "  no   ammonia.     Each     ample 

was  distilled  and  the  distillate  collected  in  three  fracti 
the   plumho -ol-.ent   action  of  each  fraction   being  tested 
with  the  following  results  : — 


A.  Ocker  water. 


1st 
fraction. 

2nd 
fraction. 

3rd 

fraction. 

Ammonia  per  100,000    

Gases — Total  per  100  c.c 

CO» 

o2                 

Nj.    (diff.)     

1-150 
2-040 
1-159 
0-269 
0-612 

Slight 
action, 
slight 
deposit 
on  lead. 
Water 
clear. 

i 

0-100 

1-196 

0-178* 

0-316 

0-702 

Consider- 
able 
action, 
lead  cor- 
roded. 
Water 
turbid. 

0-080 
0-770 
0-025 
0-232 
0-513 

riumbo-solvent    action    (pure 
lead) 

Consider- 
able 
action, 
lead  cor- 
roded. 
Water 
turbid. 

B.   Well-water. 

1st 
fraction. 

2nd 
fraction. 

3rd 

fraction. 

Gases — Total  per  100  c.c.    — 
CO, 

o2 

N2 
Action  of  lead 

2-661 
2-030 
0-198 
0-433 

Slight 

1-312 
0-218 
0-358 
0-738 
Vigorous 

1-047 
0-069 
0-341 
0-637 
Vigorous 

Garrett's  observations  regarding  the  action  of  carbon 
dioxide  appear  to  be  in  disagreement  with  those  of  most 
observers,  for  he  states  that  natural  waters  containing 
carbon  dioxide  attack  lead  but  lose  their  power  after  the 
carbon  dioxide  has  been  driven  out  by  boiling ;  the 
reverse  could  also  be  true.  He  obviously  refers  to  the 
coating  with  carbonate  of  lead. 

Houston's  observations  do  not  appear  to  be  always  in 
agreement  with  those  of  his  predecessors  and  may  be 
for  the  sake  of  convenience  dealt  with  separately.  Accord- 
ing to  this  observer  rain  water  is  generally  neutral,  it  is 
sometimes  slightly  acid.  Pure  rain  or  snow  water  generally 
erodes  lead. 

Neutral  waters  sometimes  erode  lead  in  the  presence  of 
oxygen.  Neutral  moorland  waters  are  not  erosive  unless 
they  have  been  previously  in  contact  with  lead.  Acid 
moorland  waters  so  called  peaty  waters  are  apt  to  possess 
erosive  properties,  but  the  action  is  not  so  rapid  as  that 
of  distilled  water.  They  may  erode  not  only  bright 
but  also  old  coated  lead.  Rain  water  after  stagnating 
in  peaty,  boggy  or  marshy  places  becomes  acid,  this 
acidity  is  greater  than  that  which  rain  water  may  acquire 
before  falling  on  the  ground.  During  storms  and  when 
wet  succeeds  dry  weather  moorland  water  becomes  very 
acid  and  acts  strongly  on  lead.  During  dry  weather 
the  water  draining  from  moorlands  is  generally  neutral 
and  does  not  attack  lead.  Water  draining  from  forma- 
tions rich  in  iron  pyrites  may  bo  acid  and  act  on  lead ; 
the  acidity  of  moorland  waters  is  seldom  attributable  to 
this  cause.  Acid-producing  bacteria  are  found  in  peat. 
Neutral  sterile  dococtioas  of  peat  inoculated  with  fresh 
peat  bocame  acid  and  acquired  the  power  of  attacking 
lead. 

Houston,  without  analysing  so  fully  as  had  been  done 
by  Yorke  and  other  early  observers  tho  different  ways 
in  which  lead  is  attacked  by  water,  distinguished  tin' 
erosive  from  the  plumbo-solvent  action  of  pure  water 
and  of  water  containing  various  substances.  With  regard 
i<i  plumbo-solvency  he  make-  the  following  remarks: — 
Pore  distilled  water  has  no  plumbo-solvent  action.  Neutral 
rain  and  snow  water  have  no  plum  ho  solvent  action. 
Slightly  acid  rain  water  collected  in  the  neighbourhood 
of  towa«  dissolved  lead  appreciably  hut  nothing  like 
peaty  water-.  Distilled  water  acidified  has  a  plumbo- 
solvent  anion  proportional  to  the  acidity.  Aoid  water 
plumbo-solvency  when  neutralised,  boiled, 
aerated  or  stored  in  partly  filled  bottles.  The  dangerous 
,|ii;ilit|.  of  rain  water  as  regards  their  erosive  action 
have  for  Ion'/  heen  reeogni  ed,  hut  their  manner  of  action 
in  every  ca«e  has  not  always  been  well  understood.  Rain 
water  under  ordinary  conditions  is  neutral  and  therefore 
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cannot  dissolve  lead  to  any  marked  extent ;  but  its 
erosive  action  is  extremely  well  marked.  Rain  water 
collected  on  moorlands  situated  near  manufacturing 
cities  were  usually  found  to  be  slightly  acid  and  to  dis- 
solve lead  to  an  appreciable  but  slight  extent.  The 
action  or  the  acidity  in  these  cases  could  not  offer  any 
adequate  explanation  of  the  acidity  or  the  plumbo- 
solvent  ability  observed  in  most  cases  of  moorland  peaty 
waters. 

Stated  in  this  way  many  of  Houston's  statements  seem 
to  be  in  disagreement  with  those  of  well-known  authorities, 
but  a  consideration  of  the  more  complete  experimental 
work  of  older  observers  such  as  Dumas,  Yorke,  Graham, 
Miller  and  Hofmann,  and  Muller,  among  others,  con- 
vinces one  that  the  differences  in  the  way  in  which  the 
various  observers  have  stated  their  case  are  due  to  the  fact 
that  the  early  observers  attached  due  importance  to  the 
gases  dissolved  in  water  while  Houston  was  more  impressed 
by  the  possible  importance  of  the  acidity  due  to  peat 
bacteria. 

Theories  regarding  the  action  of  pure  water  and  of 
water  containing  certain  gases,  salts  and  other  products 
upon  lead. 

Yorke,  who  probably  was  not  aware  of  Dumas'  work 
with  which  he  was  in  agreement,  made  observations 
which  led  him  to  formulate  a  theory  which  is  in  many 
respects  more  complete  than  any  of  those  which  have  been 
proposed  since.  Yorke's  theory  may  be  formulated  as 
follows  : — The  action  of  pure  water  on  lead  is  essentially 
due  to  the  presence  of  gases  dissolved  in  the  water.  With 
oxygen,  lead  forms  in  the  presence  of  water  a  hydrated 
oxide  which  is  comparatively  .soluble  in  water.  When 
carbonic  acid  is  present  a  light  crystalline  mixture  or 
compound  of  hydrate  and  carbonate  of  lead  is  produced. 
Anhydrous  oxide  of  lead  may  also  separate  in  the  shape 
of  lamellar  or  dodecahedral  crystals.  Lead  exposed 
to  a  moist  almosphere  becomes  encrusted  with  carbonate 
of  lead.  The  views  held  by  Graham,  Miller  and  Hofmann, 
by  Muir,  by  Garrett,  by  Clarke  and  others  resemble  those 
advanced  by  Yorke.  Muir  holds  that  the  soluble  lead 
compound  which  is  first  produced  is  converted  by  carbonic 
acid  into  a  hydrocarbonate  which  is  soluble  in  an  excess 
of  carbonic  acid. 

Garrett  develops  Yorke's  theory  in  the  following 
manner : — The  action  of  water  on  lead  is  primarily  due 
to  oxidation,  if  the  supply  of  oxygen  is  limited  the  action 
is  also  limited,  when  the  supply  of  oxygen  is  unlimited 
the  oxidation  is  progressive.  The  oxygen  may  be  derived 
from  the  air,  from  nitrates  or  from  oxidised  organic 
matter,  but  it  does  not  appear  to  result  from  the  elec- 
trolysis of  water.  The  plumbo-solvent  action  is  however 
increased  by  silver  and  copper,  and  reduced  by  aluminium 
tin  and  zinc  couples.  Houston's  views  have  already 
been  alluded. to,  this  observer  believes  that  the  plumbo- 
solvency  of  moorland  waters  (as  distinguished  from 
erosive  action)  is  due  to  acids  derived  from  peat.  The 
production  of  acids  in  peat  is,  at  least  in  part,  associated 
with  the  presence  of  acid-producing  bacteria  in  peat. 

(To  be  continued.) 
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Meeting   held   at   the   Queen's   Hotel,   Leeds,   on   Monday, 
May  5th,  1913. 


ME.    GEOKGE   WAED    IN    THE   CHAIB. 


SYNTANS— NEW  ARTIFICIAL  TANNING 
MATERIALS. 

BY    EDMUND     STIASNY. 

There  arc  few  branches  of  chemical  industry  where  the 
development  during  the  laet  decades  is  so  striking  and 
where  the  possibilities  and  probabilities  of  further  changes 
are  so  hopeful  as  they  are  in  leather  industries. 


To  summarise  in  a  few  words  the  differences  between 
old  and  present  days,  the  old  times  can  be  characterised  by 
handiwork,  by  a  very  few  tanning  materials  in  use,  by 
slow  and  uneconomic  methods,  and  finally  by  a  primitive 
organisation  of  the  works.  To-day  we  see  the  manual 
work  very  largely  displaced  bjr  machine  work ;  we  are 
using  a  much  greater  variety  of  tanning  materials,  our 
methods  are  quicker  and  more  economic,  and  the  organisa- 
tion of  the  works  is  far  more  perfect. 

As  regards  the  number  of  tanning  agents  used  in  olden 
and  modern  days,  the  difference  is  most  striking. 

A  few  hundred  years  ago  oak  bark  was  the  tanning 
material,  and  sumach  was  used  for  light  leathers.  Of 
mineral  tannins  only  alum  was  known,  and  for  fat  tan- 
nages cod  oil  was  the  only  material.  To-day  more  than 
20  vegetable  tannins  are  used  both  in  the  form  of  the 
natural  materials  (bark,  wood,  fruit,  leaves,  etc.),  and  in 
the  form  of  extracts.  Of  mineral  tanning  agents  the 
chromium  compounds  had  a  victorious  career,  and  chrome 
tannage  is  gaining  ground  every  year.  Iron  tannage,  which 
was  the  object  of  much  experimental  work  done  by  Knapp 
in  1858,  seems  at  last  to  have  become  a  practical  process, 
if  one  is  allowed  to  believe  in  the  new  patents  of  Von 
Vietinghoff  and  Bystron,  and  the  salts  of  some  metals  like 
cerium  have  also  been  proposed  for  tanning  purposes. 
As  a  mineral  tanning  agent  sulphur  must  also  be  men- 
tioned, which  not  only  contributes  to  the  characteristic 
properties  of  a  two-bath  chrome  leather,  but  is  also  capable 
of  producing  a  commercial  leather  when  used  alone. 
Besides  these,  we  have  formaldehyde  and  quinone,  tanning 
agents  of  modern  days,  which  both  produce  a  leather 
which  stands  boiling  with  water,  and  which  both  cause  the 
tanning  effect,  even  if  very  small  quantities  of  the  tanning 
agents  are  used.  That  no  weight  can  be  expected  under 
such  circumstances  is  obvious,  but  the  white  colour  of  the 
formaldehyde  leather,  and  the  beautiful  appearance  of 
some  formaldehyde-tanned  flesh  splits  shows  sufficiently 
what  practical  advantages  can  be  expected  by  this  method. 

The  most  important  of  all  is  still  the  vegetable  tannage, 
and  it  is  here  that  we  meet  so  many  unsolved  problems, 
and  so  little  help  rendered  by  science,  that  the  strongly 
empirical  character  of  this  industry  seems  justified.  The 
three  problems  yet  unsolved  are  :  the  chemistry  of  hide, 
the  chemical  constitution  of  vegetable  tannins,  and  the 
nature  of  the  vegetable  tanning  process.  As  to  the 
chemistry  of  hide,  we  are  entitled  to  assume  an  amphoteric 
character  of  the  collagen  molecule,  while  the  great  surface 
energies  of  the  fibre  tissue  must  not  be  forgotten,  when  the 
possible  reactions  between  hide  and  tanning  agents  are 
discussed.  This  problem,  however,  is  the  same  for  all 
kinds  of  tannages,  and  need  therefore  not  be  specially 
dealt  with  here.  As  to  the  next  problem,  the  discovery 
of  the  chemical  constitution  of  vegetable  tannins,  we  are 
just  on  the  threshold  of  a  clear  understanding  of  these 
complex  questions,  and  it  is  only  by  the  latest  work  of 
Emil  Fischer,  Karl  Freudenbcrg,  and  their  collaborators, 
that  the  problem  has  been  solved  for  gallotannic  acid,  while 
the  two  other  substances  of  understood  constitution,  viz., 
ellagic  acid  and  catechin,  can  scarcely  be  called  tannins, 
but  rather  products  derived  from  them.  The  great  bulk 
of  those  tannins  which  are  of  practical  importance  to  the 
leather  manufacturer  are  quite  unknown  to  us,  as  far  as 
their  chemical  constitution  is  concerned,  and  even  the  sharp 
analytical  distinction  between  the  two  classes  of  tannins 
(cate'chol-  and  pyrogallol-tans)  cannot  chemically  be 
explained  in  a  satisfactory  way.  It  is  obvious,  therefore, 
that  questions  of  practical  bearing  like  the  relation  between 
tanning  effect  andchemicalconstitution  cannot  be  answered 
at  all,  and  it  would  be  of  great  value  if  some  light  were 
thrown  on  this  darkness. 

The  practical  tanner  is  well  aware  that  every  tanning 
agent  has  a  characteristic  effect  of  its  own  .hi  hides  and 
skins,  and  that  the  properties  of  the  leather  obtained  differ 
widely  with  the  use  of  different  materials.  The  chemist 
has  only  a  very  few  explanations  for  BUch  difl  :    he 

accounts  for  the  weight-giving  effect   of  some  pyrogallol 
by   the   ellagic   acid   (bloom)   which   ifl    formed   and 
deposited  on  and  between  the  fibres,  he  attributes  to  the 
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phlobaphenes  the  filling  effect  of  some  eatechol  tans 
(hemlock,  untreated  quebracho,  etc.).  and  he  may  partially 
explain  the  characteristic  action  of  gambier  and  myro- 
balans  by  the  presence  of  eatechin,  and  of  chebulinic  acid 
respectively.  But  these  few  teguments  are  quite  insuffi- 
cient to  explain  the  experimental  facts,  and  the  differences 
between  the  action  of  chestnut-  and  oak-wood  tans,  or 
of  quebracho  and  mimosa  and  of  most  other  tannins, 
cannot  be  explained  at  all  scientifically,  nor  have  we  even 
a  vague  idea  of  those  constitutional  reasons  which  are 
responsible  for  the  different  degrees  of  astringency.  It  is 
this  lack  of  knowledge,  and  the  great  difficulties  connected 
with  this  special  branch  of  research,  which  cause  the 
empirical  character  of  vegetable  tanning.  We  therefore 
have  to  wait  until  we  have  got  this  scientific  knowledge 
before  we  can  proceed  in  the  understanding  of  the  nature 
of  the  tannin-'  process  itself.  This  applies  to  both  kinds 
of  general  theories  of  tanning,  viz.,  the  purely  chemical 
theory  and  the  adsorption  theory.  That  any  conception 
of  tanning  as  a  chemical  process  (salt  formation  or  con- 
densation process)  must  start  from  an  exact  idea  of  the 
chemical  constitution  of  both  components,  is  obvious. 
But  even  the  adsorption  theory  necessitates  such  know- 
ledge, because  adsorption  is  only  the  first  phase  of  the 
process,  and  secondary  changes  have  to  follow,  which 
produce  insoluble  products  (by  anhydrisation,  oxidation, 
and  polymerisation,  etc.),  and  which  cannot  be  understood 
without  insight  into  the  constitution  of  the  tannin  molecule 
(while  the  chemistry  of  the  hide  is  of  no  importance  for 
this  theory). 

Considerable  time  will,  however,  elapse  before  the 
chemical  constitution  of  vegetable  tannins  will  be  under- 
stood so  well  that  our  knowledge  of  the  nature  of  the 
tanning  process  can  take  advantage  of  it.  But  the 
question  arises,  is  there  no  other  shorter  way  of  studying 
the  problem  of  the  theory  of  tanning  ?  The  following 
scheme  seems  to  suggest  itself.  If  products  can  be 
synthesised  which  are  similar  to,  if  not  identical  with, 
vegetable  tannin,  and  which  produce  a  commercial  leather, 
and  if  the  constitution  of  such  synthetic  tannins  is  varied 
and  modified  in  a  controllable  way,  then  the  connection 
between  constitution  and  tanning  effect  could  be  studied 
in  a  convincing  way,  and  the  question  could  soon  be 
answered,  how  far  the  differences  in  the  tannin  molecule 
are  responsible  for  differences  in  the  quality  of  the  leather 
produced. 

Such  synthetic  tannins  may  prove  to  be  of  direct 
technical  importance,  if  they  can  be  produced  at  a  reason- 
able price  and  if  the  leather  is  of  sufficiently  high  quality. 

It  is  such  a  solution  of  the  problem  which  has  been  found 
lately  by  the  author,  by  the  production  of  "  Syntans  " 
(synthetic  tannins),  and  one  of  the  products  is  placed  on 
the  market  by  the  Badische  Company,  Ltd.,  under  the 
name  of  Xeradol  D,"  the  word  "  Neradol  "  being  regis- 
tered as  a  trade  mark. 

Syntans  are  condensation  products,  which  can  be  pro- 
duced either  by  beating  phenols  with  formaldehyde  in  a 
slightly  Acid  solution  anil  rendering  soluble  the  resinous 
products  thus  obtained  by  mean-  of  sulphuric  acid;  or 
they  can  be  made  by  first  sulphonating  the  phenols  and 
then  condensing  them  with  formaldehyde  under  such 
conditions  that  only  water  soluble  products  are  formed. 

Though  the  nature  of  the  condensation  process  is  not 

•  ly  studied,  it  seems  very  probable  that  a  diphenyl- 

bane  derivative  i-   formed  frbicfa   by  polymerisation 

molecules  of  considerable  sin  and  consequently 

be  amorphous  character  of  the  product.  The  syntans 
nbie  in  appearance  vegetable  tanning  extracts  of 
•it  colour;  their  analogy  with  natural  tarn  i  evident 
•he   following   behaviour:    the   agueou     tolutioa   of 

syntans   is   of   a   -emi  colloidal  character,   it    only    pa 

■lowly  through  semi-permeable  membranei  and  gives  a 

•in.  Iron  salts  produce  a  deep  bluish 
violet  colouration,  and  a  10  per  cent,  iron  alum  solution 
can  be  used  for  the  control  of  the  course  of  the  Neradol  ]) 
tannage,  byntaining  the  flesh  out  of  the  half  tanned  bid  . 
Lead  acetate  and  aniline  hydrochloride  give  also  precipita- 
tion with  these  syntans. 


The  most  important  analogy  with  vegetable  tannins, 
however,  lies  in  the  fact,  that  Neradol  D  is  capable  of  con- 
verting hide  into  leather  ;  this  has  been  proved  by  a  great 
number  of  experiments  both  on  a  small  and  on  a  com- 
mercial scale,  and  it  seems  that  there  are  great  possibilities 
for  the  application  of  this  tanning  agent,  both  alone  and  in 
combination  with  other  materials. 

If  Neradol  D  is  used  alone  a  soft  leather  of  entirely 
white  colour  is  produced,  and  this  white  colour,  together 
with  considerable  toughness  of  the  fibre,  form  the  most 
characteristic  features  of  this  artificial  tannage.  In  using 
Neradol  D  alone,  one  naturally  cannot  expect  to  obtain 
such  a  variety  of  tanning  effects  as  one  achieves  by  the  great 
number  of  different  vegetable  and  mineral  tanning  agents, 
and  it  mast  be  left  to  the  future  to  find  further  artificial 
products  by  which  a  similar  variety  of  tanning  effects  can 
be  obtained  as  we  do  now  with  our  present  products  and 
methods.  There  are,  however,  distinct  advantages  in 
using  Neradol  D  in  combination  with  both  vegetable  and 
mineral  tannins.  As  regards  the  heavy  leather  tannage 
such  a  combination  may  consist  in  suspending  the  hides 
in  syntan  solutions  for  a  few  days  and  then  continuing  the 
vegetable  tannage  in  the  ordinary  way.  Advantages  of 
such  combinations  are  that  the  grain  is  tanned  gently  with 
syntans,  and  that  such  grain  is  much  more  resistant  against 
subsequent  damages  during  the  tannage  ;  that  lime  blasts 
(spots  of  calcium  carbonate  which  darken  in  contact  with 
tannin  and  air)  are  removed,  and  the  danger  of  cracking 
is  much  diminished  in  the  finished  leather.  A  further 
advantage  is,  that  the  colour  of  the  grain  remains  brighter 
throughout  the  following  vegetable  tannage,  because  the 
syntan  tannage  protects  the  grain  from  being  darkly 
coloured.  If  such  leather  is  exposed  to  light  no  reddish 
discolouration  takes  place  as  in  the  case  of  most  vegetable 
tanned  leather,  and  last,  but  not  least,  the  speed  of  the 
vegetable  tannage  is  considerably  increased  by  such  a 
preliminary  treatment  with  Neradol  D,  while  the  weight 
obtained  is  at  least  as  good  as  in  the  unshortened  tannage. 

Similar  are  the  advantages  in  the  vegetable  tannages  of 
upper  and  light  leather,  and  special  mention  may  be 
made  of  the  retanning  of  East  India  kips,  which  after 
stripping  (partial  removing  of  the  East  Indian  tannage) 
are  treated  with  Neradol  D,  whereby  a  leather  of  very 
good  quality  is  obtained. 

Combinations  of  Neradol  D  with  chrome  tannages  have 
the  advantage  of  bleaching  the  green  colour  of  the  chrome 
tannage,  and  a  very  white  grain  can  be  produced  by 
a  treatment  of  chrome  sole  leather  before  and  after 
impregnating  with  suitable  fats. 

It  is  not  necessary  to  enumerate  all  the  possible  ways 
of  using  syntans  alone  or  in  combination  with  other  tanning 
materials,  and  the  practical  tanner  will  soon  find  out  his 
own  methods  of  using  the  new  material. 

The  experience  gained  up  to  now  in  various  leather 
works  justifies  the  statement  that  the  problem  of  synthetic 
tannins  has  found  both  a  theoretical  and  a  practical  solu- 
tion, and  it  is  to  be  hoped  that  the  further  study  of  this 
problem  will  help  to  solve  the  question  of  the  nature  of 
the  tanning  process  itself. 

Discussion. 

Mr.  B.  Hill  asked  if  any  experiments  had  been  made  to 
test  the  breaking  stress  in  the  heavier  leathers  tanned,  and 
also  if  combination  tannages  had  been  tried. 

Prof.  A.  G.  Grken  asked  if  the  new  material  used  was 
in  the  form  of  the  sodium  salt  or  of  the  free  acid,  and  aLso 
if  the  tanning  process  was  carried  out  in  acid  or  neutral 
solutions.  He  believed  the  substance  tanned  because  it 
was  really  a  "colourless  dyettuff,"  and  all  dyestuffs  were 
really  tanning  agents  if  used  in  large  quantities.  In  the 
production  of  the  substance  phenolic  sulphonic  acids  were 
coupled,  and  it  was  the  hydroxyl  groups  which  brought 
about  combination  with  the  leather.  Acid  dyestuffs 
mast  have  free  acid  in  order  to  react.  Had  the  substance 
any  affinity  for  or  could  it  be  used  for  mordanting  cotton, 
and  did  it  precipitate  basic  dyestuffs  ?  Had  Dr.  Stiasny 
tn  d  direct  aulphonation  of  the  dioxydiphonylmethane  T 
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In  his  opinion  the  resinous  substance  obtained  was  a  more 
advanced  condensation  product.  He  did  not  think  the 
formation  of  the  substance  was  so  simple  as  Dr.  Stiasny 
suggested.  It  was  more  probable  that  polymerisation  did 
not  take  place  at  all,  but  that  higher  condensation  products 
were  formed.  He  thought  o-hydroxybenzyl  alcohols  were 
first  produced,  and  that  these  then  condensed  with  another 
molecule,  and  afterwards  the  process  was  repeated.  The 
proposed  methane  compound  seemed  too  simple  and  a  com- 
pound of  such  constitution  would  probably  only  have  weak 
tanning  properties. 

Prof.  H.  R.  Procter  thought  this  was  one  of  the  most 
important  discoveries  ever  made  in  the  chemistry  of 
tanning.  It  might  be  of  far-reaching  importance,  not  only 
scientifically,  but  also  commercially.  It  was  possible  that 
it  might  compete  with  sumach,  but  a  still  more  striking 
possibility  was  its  use  in  modifying  natural  tans.  Sulphite 
cellulose  or  wood  pulp  liquors  were  waste  products  for 
which  chemists  had  long  been  anxious  to  find  a  use.  Used 
in  combination  with  syntan  they  gave  leather  of  satis- 
factory commercial  value  and  excellent  appearance.  It 
was  difficult  to  say  what  the  full  commercial  importance 
of  the  discovery  might  be.  It  might  cause  the  leather 
trade  to  change  to  different  localities.  He  pointed  out 
the  importance  of  theory  to  the  practical  side  of  leather 
manufacture.  Progress  was  due  to  the  gradual  develop- 
ment of  theoretical  considerations.  This  discovery  might 
throw  an  important  light  on  the  theory  of  the  tanning 
process.  Dealing  with  the  extent  to  which  chemical 
reactions  and  physical  reactions  took  part  in  this  process, 
he  was  in  a  position  to  prove  that  the  action  of  the  acids 
and  salts  in  these  reactions  were  purely  chemical  and 
absolutely  subject  to  the  same  laws  as  any  other  ionic 
reactions. 

Prof.  J.  W.  Cobb  referred  to  the  action  of  certain  sub- 
stances in  increasing  the  plasticity  of  clays.  This  was 
noticeable  in  the  difference  between  secondary  clays  rich 
in  organic  matter  which  were  plastic,  and  pure  primary 
clays  (kaolins)  which  lacked  the  property  of  plasticity. 
Had  the  power  of  the  syntan  in  increasing  plasticity  been 
subjected  to  trial  as  it  might  be  of  industrial  importance  ? 

Mr.  L.  A.  Ingle  asked  to  what  extent  leather  produced 
with  syntan  would  resist  water.  It  seemed  to  him  that 
as  both  tans  and  non-tans  are  necessary  to  make  com- 
mercial leather,  that  the  synthesis  of  the  latter  was  a 
future  problem. 

Prof.  Stiasny,  in  reply,  said  that  the  breaking  strain 
of  leathers  tanned  with  syntans  was  found  to  be  superior 
to  that  of  leathers  tanned  with  vegetable  tannins,  the 
toughness  of  the  fibre  being  one  of  the  valuable  features 
of  this  new  tannage.  It  was  the  free  sulphonic  acid  which 
had  the  specific  tanning  effect,  and  by  neutralising  one 
diminished  gradually  the  astringency  and  the  tanning 
capacity  of  a  syntan  solution.  In  that  respect  syntans 
behaved  analogously  to  vegetable  tannins,  but  syntan 
leathers  were  more  sensitive  to  alkalies  than  were  vege- 
table tanned  leathers.  He  agreed  with  Prof.  Green  that 
Neradol  D  was  in  some  respects  similar  to  colourless  dye- 
stuffs,  and  that  many  tar  dyestuffs  possessed  some  tanning 
capacity,  although  the  leather  produced  by  such  materials 
was  rather  poor  and  not  of  a  commercial  quality.  As 
regards  the  formula  suggested  by  Prof.  Green  for  Neradol 
D,  he  thought  that  the  formation  of  phenol-alcohols  was 
only  proved  when  working  in  alkaline  solutions.  The 
ratio  of  formaldehyde  to  pheno!  as  taken  for  the  production 
of  syntans  is  distinctly  in  favour  of  the  author's  conception 
of  the  condensation  process,  while  Prof.  Green's  view 
would  demand  a  very  different  ratio.  The  free  acids  of 
syntans  gave  a  precipitate  with  basic  aniline  dyes,  but 
they  seemed  to  have  no  affinity  for  cotton.  The  sugges- 
tion of  Prof.  Cobb  re  plasticity  of  clay  seemed  to  be  a  very 
valuable  one,  and  experiments  would  be  carried  out  in  this 
direction. 

Prof.  Green  asked  if  syntans  had  been  tried  in  indigo 
vats  in  order  to  cause  the  artifical  indigo  blue  to  develop 
in  a  suitable  colloidal  form. 

Prof.  Stiasny  said  that  he  had  not  tried  syntans  in  this 
direction. 
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AN    EXTENSION    OF    VIETH'S    TABLE    FOR 
CORRECTING    THE    SPECIFIC    GRAVITIES 
OF   MILK. 

BY   C.    HAROLD    WRIGHT,    B.A.    (CANTAB.),   J.I.C., 

Government  Laboratory,  Port  of  Spain,  Trinidad. 

Vieth's  table  for  finding  the  specific  gravity  of  a  milk 
at  60°  F.  from  the  specific  gravity  at  some  other  tem- 
perature is  largely  used  when  calculating  the  total  solids 
of  a  milk  from  the  percentage  of  fat  and  the  specific  gravity. 
It  has,  however,  the  great  disadvantage  that  the  tem- 
peratures only  extend  from  40  to  75°  F.;  it  is  thus  useless 
in  a  climate  like  that  of  Trinidad,  where  the  temperature 
during  the  day  is  between  75  and  88°  F.,  and  milks  brought 
in  for  analysis  are  at  a  temperature  between  these  limits. 

To  make  Vieth's  table  of  use  to  analysts  in  the  tropics 
I  have  extended  it  by  extrapolation.  The  numbers  in 
each  horizontal  column  of  Vieth's  table  (as  given  in 
Wynter  Blyth's  "Foods,"  5th  Edition,  1903,  p.  216) 
were  plotted  on  the  same  sheet  of  squared  paper  with 
degrees  of  lactometer  as  ordinates  and  temperatures 
as  abscissae ;  in  each  case  a  smooth  curve  was  drawn 
through  the  maximum  number  of  points,  and  continued 
as  far  as  89°  F.  It  will  be  noticed  in  Vieth's  table  that 
the  difference  between  successive  numbers  in  each  hori- 
zontal column  increase  with  rise  in  temperature ;  hence 
the  curves  get  steeper  as  the  temperature  increases. 
Again,  in  each  vertical  column  the  differences  between 
successive  numbers  increase  as  the  degrees  of  lactometer 
increase ;  hence  the  curves  when  plotted  on  the  same 
sheet  of  paper  are  further  apart  as  the  specific  gravity 
increases.  By  reading  the  points  where  the  curves 
intersect  the  ordinates  at  each  degree  from  76  to  89°  F. 
the  figures  in  Table  I.  were  obtained.  As  the  tempera- 
tures of  milks  in  many  laboratories  are  taken  with  a 
centigrade  thermometer  I  give  in  Table  II.  the  correspond- 
ing figures  for  finding  the  specific  gravity  of  a  milk  at 
15-6°  C.  (  =  60°  F.)  from  the  specific  gravity  determined 
at  a  temperature  between  24  and  31°  C. ;  they  were 
obtained  by  converting  these  temperatures  into  their 
equivalents  on  the  Fahrenheit  -cale,  and  then  drawing 
perpendiculars  at  the  temperatures  so  found,  and  reading 
the  points  at  which  these  perpendiculars  intersect  the 
curves.  This  table  is  used  in  the  same  way  as  Vieth's  ; 
if,  for  example,  the  specific  gravity  of  a  milk  is  1-028 
at  28°  C,  its  specific  gravity  at  15-6°  C.  is  1-0311. 

Table  II.  has  been  tested  in  the  case  of  36  milks  by 
comparing  the  total  solids  obtained  by  weighing  with  the 
total   solids    calculated    from    Hehner    and    Richmond's 

formula — 

T.S.=0-25G+l-2  F+0-14. 

In  each  case  the  total  solids  were  determined  by 
evaporating  5  grms.  of  milk  to  dryness  in  a  platinum  dish ; 
the  fat  was  determined  by  the  Leffmann-Beam  method 
and  the  specific  gravity  with  a  lactometer.  The  milks 
were  not  in  any  way  selected — they  were  the  last  36  milks 
in  which  I  determined  the  total  solids,  fat,  and  specific 
gravity  as  explained  above.  They  were  a  very  varied 
collection;  some  were  known  to  be  genuine;  others 
were  obviouslv  watered;  the  percentage  of  fat  varied 
from  5-2  to  1-95  per  cent. ;  the  observed  specific  gravity 
ranged  from  1-032  to  1019  and  the  temperatures  at 
which  these  were  taken  varied  from  26°  to  29°  C.  In 
21  cases  the  calculated  total  solids  are  greater  than  the 
total  solids  found  by  weighing,  the  mean  difference 
being  0-22;  in  15  cases  the  calculated  total  solids  are 
less  than  the  total  solids  found  by  weighing,  the  average 
difference  beng  0-18.  Hence  the  total  solids  calculated 
from  the  formula  differ  from  the  total  solids  found  by 
weighing  on  the  average  by    ±0-2. 

This  is  the  error  one  would  expect.  According  to 
S  H  Collins  (Proceedings  of  the  Univ.  of  Durham  Philo- 
sophical Society,  1909-10,  3,  [4]  191)  the  probable  error 
of  a  single  determination  of  fat  by  the  Gerber  method 
is  ±  0-036  ;  the  probable  error  of  a  single  determination  of 
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specific  gravity  using  a  lactometer  in  which  1°  =  1  mm. 
is  ±  2  degrees,  ami  using  a  lactometer  in  which  1°  =  3  inms. 
it  is  —  0-56  degree. 

In  calculating  from  the  formula 

T.S.  =  0-25G-fl-2F+014 
(error  of  T.S.)2  =  (error  of  0-25G)*+(error  of  1-2  F)2. 

Therefore   using  a   lactometer  in  which  1°=1  mm.  and 
determining  fat  by  the  Gerber  process  the  error  of  TS.= 

-  n/(0-25  \  2)2-r(l-2  \  0-036)2  =  ±  0-5 

3  mm. 


Similarly,  using   a  lactometer  in  which  1 
the  error  of  t.S.= 

±  n/(0-2  x  0-55)2  +  (1.2  x  0-03«)2=  ±  0-14 

Assuming  that  the  error  of  the  Leffmann-Beam  process 
is  the  -a me  as  that  of  the  Gerber  process,  the  above  results 
show  that  the  differences  between  the  calculated  total 
solids  and  those  found  by  weighing — on  the  average 
±  0-2 — are  not  due  to  defects  in  Table  II.,  but  are  the 
results  of  experimental  error  in  finding  the  specific  gravity 
of  milk,  and  to  a  less  extent  in  determining  the  fat. 


supplies  of  seeds  from  Madagascar  have  appeared  on  the 
oil-seed  market  in  Marseilles  (Der  Pflanzer,  1909,  5,  140). 
The  fruit  pulp  of  species  of  Adansonia  has  been  stated 
to  contain  tartaric  acid  and  tartrates,  and  it  was  con- 
sidered advisable  therefore  to  investigate  fruits  and  seeds 
of  the  baobab  tree  forwarded  from  British  East  Afnca 
to  the  Imperial  Institute,  in  order  to  ascertain  whether 
these  were  likely  to  be  of  any  commercial  value. 

The  fruits  consisted  of  a  hard,  brittle  woody  shell, 
about  11  inches  in  length  and  4  inches  in  diameter, 
and  bluntly  pointed  at  the  ends  ;  each  fruit  weighed 
about  1  lb.  The  interior  was  divided  into  nine  com- 
partments by  fibrous  septa ;  each  compartment  contained 
a  mass  of  dry,  buff-coloured,  friable  pulp  surrounding 
and  adhering  to  the  numerous  small  kidney -shaped  seeds. 

The  fruits  were  composed  of :  outer  shell,  41 — 48  per 
cent. ;    pulp,   14 — 17  per  cent. ;    seeds,  36 — -42. 

The  outer  woody  shell  yielded  2-4  per  cent,  of  ash 
containing :  silica,  2-8  per  cent. ;  potash,  47'0-per  cent. ; 
soda,  1-5  per  cent.;  phosphoric  acid,  0-3  per  cent. 


Table  I. 


Temperature  in  degrees  Fahrenheit. 

Degrees  of 

Lactometer. 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

20   

21-8 

21-9 

22-0 

22-2 

22-3 

22-4 

22-6 

22-7 

22-8 

23-0 

23-1 

23-2 

23-4 

23-5 

21    

22-8 

23-0 

23-1 

23-2 

23-4 

23-5 

23-6 

23-8 

24-0 

24-1 

24-2 

24-4 

24-5 

24-7 

22   

23-8 

23-9 

24-1 

24-2 

24-4 

24-5 

24-6 

24-8 

25-0 

25-1 

25-2 

25-4 

25-5 

25-7 

23   

24-8 

24-9 

25-1 

25-2 

25-3 

25-5 

25-6 

25-8 

25-9 

26-1 

26-2 

26-4 

26-5 

26-7 

24   

25-8 

26-0 

26-1 

26-2 

26-4 

26-5 

26-7 

26-8 

27-0 

27-2 

27-3 

27-4 

27-6 

27-8 

25   

26-9 

27-0 

27-2 

27-3 

27-4 

27-6 

27-7 

27-9 

28-0 

28-2 

28-3 

28-5 

28-6 

28-8 

26    

27-9 

L'--I 

28-2 

28-4 

28-5 

28-7 

28-8 

29-0 

29-2 

29-3 

29-5 

29-6 

29-8 

30-0 

27    

29-0 

29-2 

29-3 

29-4 

29-6 

29-8 

29-9 

30-1 

30-2 

30-4 

30-5 

30-7 

30-9 

31-1 

28   

30-1 
31-1 

30-2 
31-3 

30-4 
31-4 

30-5 
31-6 

30-7 
31-8 

30-8 
31-9 

31-0 
32-1 

31-2 
32-3 

31-4 
32-4 

31-5 
32-6 

31-7 
32-8 

31-8 
32-9 

32-0 
33-1 

32-2 

29    

33-3 

30    

32-2 

82-4 

32-5 

32-7 

32-9 

33-0 

33-2 

33-4 

33-6 

33-7 

33-9 

34-1 

34-2 

34-4 

31    

33-3 

33-4 

33-6 

33-7 

33-9 

34-1 

34-3 

34-5 

34-7 

34-8 

35-0 

35-2 

35-4 

35-6 

82   

34-4 

34-6 

34-8 

35-0 

35-1 

35-3 

35-5 

35-7 

35-8 

36-0 

36-2 

36-4 

36-6 

36-8 

Table  II. 


Temperature  in  degrees  Centigrade. 

Degnei  1 1 

Lactometer. 

24 

25 

26 

27 

28 

29 

30 

31 

20   

21-7 

21-9 

22-1 

22-4 

22-6 

22-8 

23-1 

23-3 

21    

22-7 

23-0 

28-2 

23-4 

23-7 

24-0 

24-2 

24-5 

22    

23-9 

24-2 

24-4 

24-7 

25-0 

25-2 

25-5 

23    

24«7 

24-9 

i:,-i 

25-4 

25-7 

26-0 

26-2 

26-5 

24    

:.:.■-, 

26*0 

26-2 

26-5 

26-8 

27-0 

27-3 

27-6 

25   

26-8 

27-0 

_:•.; 

27-5 

27-8 

28-1 

28-3 

28-6 

26    

27-fi 

l-\ 

28-4 

28-6 

28-9 

29-2 

29-5 

29-8 

27    

29-2 

29-4 

29-7 

30-0 

30-3 

30-5 

30-8 

2«    

80-0 

80*2 

:;()•:, 

30-8 

81-1 

31-4 

31-7 

32-0 

29 

81-0 

81«3 

81-6 

31-9 

32-2 

32-5 

32-8 

33-1 

30    

32-1 

32-4 

82*7 

33-7 

33-0 
84-0 

33-3 
34-4 

33-6 
34-7 

350 

34-2 

31    

35-4 

32   

844 

34-fi 

34-9 

35-2 

35-6 

35-9 

30-2 

36-6 

HPoernoH  or  the  fruit  and  seeds  of 

ADAXSONIA    DIG  IT  AT  A. 

BT   E.    O.    PELLY,   ».!.'  ., 

Scientific  and  Technical  Dept.,  Imperial  Institute,  S.W. 

The    baobab    tree    (Adansonia    diffUata,     Linn.,     X.O. 
Mt&rwoem)  Lh  a  lar^<-  tree  common  in  many  parti  of  Africa 

and  >wmg  in    India  and  other  tropica]  count) 

The  ■'/  imi'l'i'i'i.'  <ir>i  a  "In  ;tn<l  .1  .Urn  mlidieri 

have  been  found  to  contain  respectively  about  84  and  42 
per  cent,  of  oil  owitsch,  "Chemi  trj  and  Tech* 

Oology  of  Oils,  Fat«  and  Waxes  "  (4tb  <<l.)  U ■  >  424),  and 


The  seeds  were  composed  of  a  very  tough  husk  enclosing 
a  soft  oily  kernel,  devoid  of  starch.  They  were  examined 
with  the  following  results  : — * 

Per  cent. 

Moisture 12-1 

Ash      8-5 

Oil  11-6 

Protein  (Total  N  x  6-25)  11-2 

Fibre 22-5 

Carbohydrates  (by  difference)   39-1 

The  ash  of  the  kernels  contained  :  potash,  31  0  percent.; 
soda,  7-2  per  cent.  ;    phosphoric  acid,  34-2  per  cent. 

*   Owing  to  Mi<:  tOUgfa  nature  of  the  husk  it  was  extremely  difficult 

t'l  grind  the  leedi  and  mix  the  material  thoroughly  ;  the  analytical 
its  are  therefore  only  approximately  accurate. 
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The  oil  as  extracted  by  light  petroleum  gave  the  following 
results  to  which  are  added  for  purposes  of  comparison 
the  results  of  examination  of  oil  from  seeds  of  A.  digitata 
and  fat  from  seeds  of  A.  Grandidieri  as  quoted  by 
Lewkowitsch  (loc.  cit.,  ii.,  424). 


Oil  from      Oil  from    ;  Fat  from 

Baobab        seeds  of   I    seeds  of 

seeds   from  Adansonia  Adansonia 


East 
Africa. 


digitata. 


Grandi- 
dieri. 


Specific  gravity  at  15/15° 
Saponification  value   .... 


Iodine  value 


0-918 
189-9— 
190-9 

53-9— 

56-8 


*  Hiibl  17  hrs. 

From  the  above  figures  it  is  obvious  that  the  seeds  contain 
too  small  an  amount  of  oil  to  render  them  of  commercial 
value  as  a  source  of  oil. 

The  seeds  are  free  from  alkaloids  and  cyanogenetic 
glucosides,  but  the  husks  are  so  tough  that  the  seeds 
would  require  boiling  to  soften  them  before  they  could 
be  employed  as  cattle  food.  The  seeds,  or  the  ash  from 
them,  which  is  rich  in  potash  and  phosphates,  could  be 
used  as  manure. 

Fruit  pulp.  Specimens  of  the  fruit  pulp  of  species  of 
Adansonia  have  been  investigated  previously.  Slocum 
(Pharm.  J.  1879—80,  10,  series  3,  816)  stated  that  the 
pulp  of  A.  sp.  (probably  A.  digitata)  contained  pectin, 
glucose,  malic  acid,  and  acid  potassium  malate,  etc. ; 
Heckel  and  Schlagdenhauffen  (Pharm.  J.,  1888—89,  19, 
series  3,  246)  recorded  the  presence  of  tartaric  acid  (2  per 
cent.)  and  potassium  hvdrogen  tartrate  (12  per  cent.)., 
etc.;  Millard  (Pharm.  J.,  1889—90,  20,  series  3,  829) 
stated  that  traces  of  tartaric  acid  and  10  per  cent,  of 
potassium  hydrogen  malate  were  present  in  the  pulp 
of  a  species  of  Adansonia,  probably  A.  madagascariensis. 
In  these  investigations  no  attempt  appears  to  have  been 
made  to  isolate  the  acids  in  a  state  of  purity  sufficient 
for  certain  identification,  while  the  species  of  Adansonia 
investigated  is  in  most  cases  uncertain. 

In  the  present  investigation  specimens  of  pulp  taken 
from  different  fruits  yielded  the  following  results  : — 

Per  cent. 

Moisture 15 — 16 

Ash     4-76— 6-10 

Matter  soluble  in  alcohol 16-7 — 18-7 

The  ash  consisted  largely  of  alkaline  carbonates  and 
contained : — Silica,  4-74  per  cent.  ;  lime,  8-88  per  cent.  ; 
potash,  48-90  per  cent. ;  soda,  4-20  per  cent.  ;  phosphoric 
acid,  1-08  per  cent. 

The  greater  part  of  the  pulp  was  soluble  in  water 
yielding  a  mucilaginous  liquid  and  an  insoluble  residue 
of  cellular  tissue.  The  aqueous  extract  possessed  an 
acid  taste  and  reaction.  The  extracts  of  pulp  from 
different  fruits  required  from  40-6  to  46-7  c.c.  of  N/2  KOH 
per  10  grms.  of  pulp,  for  neutralisation  in  presence  of 
phenolphthalein.  The  pulp  consisted  largely  of  pectuso 
matter,  and  considerable  difficulty  was  experienced  in 
separating  the  acids  from  this  matter ;  attempts  to 
separate  the  acids  by  precipitating  the  pectous  matter 


with  alcohol,  as  recommended  by  previous  investigators, 
did  not  give  satisfactory  results.  The  following  methods 
were  adopted  after  numerous  trials. 

Isolation  of  free  acid.  The  air-dry  pulp  on  extraction 
with  hot  alcohol  (95  per  cent,  by  volume)  yielded  an  acid 
extract.  When  this  was  evaporated  to  dryness  and  the 
residue  treated  with  warm  water,  a  brown  resinous, 
insoluble  residue  remained,  amounting  to  about  1-8  per 
cent,  in  the  air-dry  pulp.  The  aqueous  extract  was 
strongly  acid,  and  on  titration  with  standard  alkali  and 
phenolphthalein  the  extract  from  10  grms.  of  different 
samples  of  the  pulp  required  from  9-5  to  12-7  c.c.  of 
N/2  KOH.  Excess  of  lead  acetate  was  added  and  the 
acids  recovered  from  the  precipitate  by  means  of  hydrogen 
sulphide.  In  this  way  a  crystalline  residue  was  obtained, 
which  was  found  to  consist  principally  of  citric  acid. 
The  latter  was  identified  by  means  of  the  calcium  salt 
and  by  the  preparation  of  the  methyl  ester,  m.pt.  77°  C. 
No  indications  of  the  presence  of  tartaric  acid  were 
obtained,  but  small  amounts  of  malic  acid  may  be  present. 
From  the  acidity  of  the  alcoholic  extract  not  more  than 
4-4  per  cent,  of  citric  acid  (C6H807,H20),  can  be  present 
in  the  pulp.  The  large  amount  of  pectous  matter  would 
render  commercial  extraction  of  the  citric  acid  unremunera- 
tive. 

Acids  soluble  in  alcohol.  The  pulp  after  removal  of 
free  acids  by  alcohol  was  still  acid.  It  was  extracted  with 
water,  the  aqueous  liquid  neutralised  and  an  excess  of 
lead  acetate  added.  In  this  way  the  acids  and  pectous 
matter  were  precipitated  together  as  lead  compounds. 
The  latter  were  collected,  washed,  suspended  in  alcohol, 
and  treated  with  hydrogen  sulphide;  no  acids  soluble 
in  alcohol  were  obtained,  and  therefore  such  acids  as 
tartaric,  malic,  or  citric  acids  cannot  be  present  as  acid 
salts  in  the  fruit  pulp.  Parallel  experiments  in  which 
these  acids  were  added  proved  that  they  could  be  recovered 
by  this  process.  The  acidity  must  consequently  be  due 
to  some  substance  insoluble'  in  alcohol.  The  lead  pre- 
cipitate was  therefore  suspended  in  water,  containing 
sodium  chloride  or  hydrochloric  acid  to  prevent  the 
formation  of  colloidal  lead  sulphide,  and  treated  with 
hydrogen  sulphide.*  The  resulting  lead  sulphide  was 
filtered  off  and  on  pouring  the  filtrate  into  alcohol  the  acid 
was  obtained  as  a  flocculent,  gelatinous  precipitate. 
This  yielded  furfuraldehyde  on  distillation  with  hydro- 
chloric acid,  and  mucic  acid,  m.pt.  216°  uncorr.  on  oxida- 
tion with  nitric  acid;  it  is  consequently  an  acid  of  the 
pectic  type,  but  owing  to  lack  of  material  it  is  at  present 
impossible  to  study  it  further. 

The  acidity  of  the  pulp  is  due  therefore  to  (1)  free 
citric  acid  with  possibly  a  small  amount  of  malic  acid, 
(2)  an  acid  or  acids  of  the  pectic  type,  possibly  present 
as  acid  potassium  salts.  It  appears  that  the  presence  of 
considerable  quantities  of  acids  of  the  pectic  type  m  plant 
products  is  a  point  that  may  be  overlooked  in  the  examina- 
tion of  such  products. 

An  aqueous  extract  of  the  pulp  is  used  to  some  extent 
in  East  Africa  for  coagulating  Ceara  rubber  latex;  it 
seems  unlikely  that  it  can  be  of  use  for  any  other  purpose. 

•  The  addition  of  hydrochloric  acid  or  sodium  chloride  was 
necessary  as  the  lead  precipitate  suspended  in  water  alone  ga\e 
on  treatment  with  hydrogen  sulphide  a  thick  black  liquid  which 
resisted  all  attempts  at  filtration. 
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Patents. 

Drying   machine ;    Botary r.     A 

Eng.   Pat.   10,789,  Nov. 

A  horizontal  cylinder  provided  with  lifting  shelves  and 
open  at  both  ends  is  mounted  upon  rollers  supported 


S.    Quick,    London. 
7,  1912. 


on  a  frame  and  rotated  by  suitable  gearing.  \\  ithui  the 
cylinder  an  annular  scries  oi  heating  pipes  IB  arranged, 
fixed  at  each  end  to  a  ring-shaped  steam-chert,  ihc 
heating  pipes  are  fixed  and  the  oylmdei  ifl  rotated  around 
them,     fee    whole    apparatus    is    mounted    on    a    frame, 

bo  that  it  can  he  tilted,  and  the  material  to  be  dried, 

which  is  fed  into  one  end  ot  the  cylinder,  is  lifted  by  the 

-helves  and  dropped  between  the  heating  pipes.     Brnahea 
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are  fixed  on  the  inside  of  the  cylinder,  which  as  they 
rotate  serve  to  keep  the  heating  pipes  free  from  deposit. 

— W.  H.  C. 

Drying;    Process  of tcilh  circulation  of  hot  air.     F 

Hi  m.  b.  H.     Pr.  Pat.  453,278,  Jan.  17,  1913. 

Under  Int.  Conv.,  Jan.  IS,  1912. 

The  invention  relates  to  drying  processes  in  which  the 
drying  is  effected  in  two  stages  by  a  cunent  of  hot  air. 
The  air  leaving  the  final  drying  chamber,  and  charged 
with  dust  of  the  material  being  dried,  is  forced  by  a  fan 
through  the  moist  material  in  a  feed-chamber  discharging 
into  the  preliminary  drying  chamber.  If  the  material 
being  dried  produces  little  or  no  dust,  some  of  the  dried 
material  is  introduced  mechanically  into  the  air  current 
before  this  comes  in  contact  with  the  moist  material. 
This  preliminary  drying  of  the  moist  material  by  dust- 
laden  air  prevents  it  from  adhering  to  the  heating  surfaces 
when  it  enters  the  drying  apparatus. — A.  S. 

Drying  and  mixing  heterogeneous  materials  ;    Machine  for 

.     U.  Ammann.     Fr.  Pat.  453,614,  Jan.  27,  1913. 

Under  Int.  Conv.,  Jan.  29,   1912. 

The  material  to  be  dried  may  be  of  fine  or  large  grain 
while  the  substance  to  be  mixed  with  it,  after  drying,  may 
be  the  same  or  may  be  in  a  liquid  or  semi-liquid  state. 
The  material  to  be  dried  is  fed  into  a  revolving  cylindrical 
dryer  through  which  it  travels  and  in  which  it  comes  into 
contact  with  the  heating  gases  passing  in  a  contraiy 
direction.  The  wet  material  first  passes  through  a  hoppei 
on  to  an  oscillating  table-conveyor  below,  whence  it 
falls  into  the  buckets  of  a  chain  conveyor  which  raise  it 
to  the  cylindrical  dryer  by  way  of  a  charging  hopper 
furnished  with  a  trap  valve  which  closes  after  each  charge, 
thus  avoiding  as  far  as  possible  the  escape  of  dust.  The 
interior  of  the  cylindrical  dryer  contains  a  cylindrical 
basket  which  revolves  with  it  and  occupies  approximately 
its  whole  length.  The  basket  is  formed  of  a  number  of 
ribs  carried  by  rings  ;  the  material,  falling  from  battens 
attached  to  the  dryer  on  to  this  basket,  becomes  spread 
about  and  broken  up.  The  far  extremity  of  the  dryer 
has  a  central  opening  for  the  exit  of  the  material  and 
openings  for  the  entrance  of  the  heating  gases,  and  pro- 
jecting into  the  interior  of  the  heating  apparatus  where 
it  is  joined  to  the  end  of  a  cylinder  which  traverses  the 
heating  apparatus  and  serves  to  transport  the  dried 
material  to  a  mixer.  The  latter  consists  of  a  rotating 
cylinder  furnished  inside  with  means  to  lift  the  material. 
The  apparatus  may  be  used  for  the  preparation  of  tar- 
macadam.— W.  G.  W. 

Absorber  or  stjxirator  for  gate  or  vapours.  J.  Smith, 
H.  L.  Mitchell,  and  W.  H.  Askham,  Ravensthorpe, 
and  H.  Hey,  Dewsbury.  Eng.  Pat.  14,652,  June  22, 
1912. 

The  absorber  is  packed  with  corrugated  plates  so  arranged 

that  the  depresnon  in  one  plate  enters  some  way  into  the 

depreerion  immediately  below,  so  as  to  form  a  liquid  seal. 

absorbing  or   washing  liquid   enter!  the   chamber 

at  the  top  and   paw  -   downward*  over  the  plates.     The 
Ml    Upward*,   the    plat..-    being   either    perforated 

alternately  at  the  highest  ami  low  t  parti  of  the  corruga- 
tions, or  being  attached  at  alternate  ends  to  the  outer 
casing  and  a  rotating  central  shaft. — W.  IF.  ('. 


Met  by  liquids;    Apparatus  for .    J.  A. 

Dejeanae.     Fr.  Pat.  453,793,  Jan.  :io,  I0ia 

The    apparatus    consists    of    a    vertical    cylinder    having 
The   cylindrical    part    is   provided    with  a 

number  of  wiper po*ed  oonieal  mac*  of  the  form  shown 

at  A,  and  the  upper  conical  part  with  inverted  conical 
'he  form  shown  a1  EL  The  jm  eater*  by  a  pipe 
passing  down  the  ;ixi-  of  the  apparatus  to  a  point  below 
the  lowest  disc  and  is  discharge,!  from  the  top  of  t  he  upper 
cone.  The  washing  liquid  enters  at  the  top  and  is  dis- 
charge^ from  the  apex  of  the  lower  cone.  The  conical 
discs,    A,   have   scollopped   edges  and   are   divided    into 


five  sectors,  a,  b,  c,  d,  e,  which  are  perforated  as  shown. 
The  upper  discs,  H,  are  divided  into  sectors,  which  are 
alternately  perforated  and  plain. — W.  H.  C. 

Absorption  machine.  E.  Altenkirch  and  B.  Tenckhoff. 
Fr.  Pat.  453,183,  Aug.  10,  1912.  Under  Int.  Conv., 
Aug.  11,  1911. 

A  system  of  evaporators  and  absorbers  are  so  arranged 
that  the  greater  part  of  the  heat  is  utilised  by  means  of 
counter-current   heat-exchangers. — W.  H.  C. 


Filtering   apparatus.     A.    C.    Fioroni,   Paris.     Eng.    Pat. 
14,764,  June  24,  1912. 

Filter  paper  is  placed  in  a  number  of  concentric  perforated 
funnels,  a,  b,  c,  d.     As  all  parts  of  the  filter  have  separate 


run-off  channels,  j,  j1,  j2,  the  whole  of  the  surface  of  the 
paper  is  utilised  for  filtration. — W.  H.  C. 


Impregnation  of  porous   materials   by  liquid  products  to 
render  them  fireproof  or  impermeable,  or  to  dye  or  tan 

them ;     Process    of   compression  for    the .     A.    B. 

Brunei.     Fr.  Pat.  453,730,  Jan.  29,  1913. 

The  materials  are  placed  in  a  strong  closed  vessel  which 
is  completely  filled  with  the  treating  liquid.  Any  desired 
pressure  is  obtained  by  means  of  a  ram.  The  vessel, 
which  may  be  of  any  convenient  shape,  is  provided  with  a 
cylindrical  branch  into  which  the  ram  is  forced  by  a  screw. 

— W.  H.  C, 


Gases  ;   Apparatus  for  the  chemical  transformation  of • 

by  multiple  contact  action  at  regulalable  temperatures. 
Farbenfahr.  vorm.  F.  Bayer  und  Co.,  Elbcrfcld,  Ger- 
many. Eng.  Pat.  1994,  Jan.  24,  1913.  Under  Tut. 
Conv.,  Feb.  13,  1912. 

See  Fr.  Pat.  453,470  of  1913  ;  this  J.,  1913,  741.— T  F.  B. 

Oases  ;  Producer  of  inert .     H.  von  Eicken,  Freidenau, 

Germany.     U.S.  Pat.  1,066,391,  July  1,  1913. 

See  Fr.  Pat.  432,912  of  1911  ;  this  J.,  1912,  117.— T.  F.  B. 
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Ha.— FUEL;    GAS;   MINERAL  OILS  AND 
WAXES. 

Producer-gas  power  -plant  in  the  United  States  ;    The  com- 
mercial trend  of  the .     R.  H.  Fernald.  Dept.  of  the 

Interior,    Bureau    of    Mines,    U.S.A.     Bull.    55,    1913. 
92  pages. 

This  report,  including  extensive  tables,  comprises  sections 
on  :  opinions  of  manufacturers  of  producer-gas  plants  ; 
present  status  of  producer-gas  plant ;  views  of  owners 
and  operators ;  number  and  distribution  of  producer- 
gas  plants  in  the  United  States ;  blast-furnace  and 
coke-oven  gas-power  plants.  It  is  stated  that  in  the 
United  States  gas-engines  with  an  aggregate  rating 
of  about  200,000  horse-power  derive  their  power  from 
producer  gas,  and  engines  with  an  aggregate  rating  of 
550,000  horse-power  or  more  derive  their  power  from 
blast-furnace  and  coke-oven  gas.  Accompanying  the 
Teport  are,  a  map  showing  the  geographical  distribution 
of  producer-gas  plants  in  the  United  States  and  a  list  of 
publications  on  fuel  technology  issued  by  the  LT.S.  Bureau 
of  Mines. — A.  S. 


Petroleum  oil ;  Nitro -derivatives  of  fractions  of  high  boiling 

point    of .     K.    Charitschkoff.     Chem.-Zeit.,    1913, 

37,  869. 

Machine  oils,  spindle  oils,  etc.,  can  be  readily  nitrated 
by  warm  nitric  acid  (sp.  gr.  1-50),  yielding  syrupy  nitro- 
derivatives  readily  soluble  in  ether,  alcohol  and  benzene, 
but  sparingly  in  petroleum  spirit.  By  fractional  pre- 
cipitation with  water  from  alcoholic  solution  different 
fractions  can  be  separated.  One  of  these  solidified  at 
52°  to  54°  C.  and  had  a  sp.  gr.  of  1103  at  20°  C.  and  the 
following  mean  composition: — C  60-43,  H  7-13, 
N  6-66,  and  O  25-78  per  cent.  Mol.  weight,  290—300. 
These  nitro-derivatives  are  soluble  in  ammonia,  sodium 
carbonate  and  caustic  alkali  solutions.  They  have  a 
slight  acid  reaction  and  with  heavy  metals  and  metals 
of  the  alkaline  earths  form  insoluble  salts,  which  are 
insoluble  in  ammonia  solution  and  are  closely  related 
to  the  nitro-compounds  obtained  by  nitrating  polynaph- 
thenic  acids  and  used  in  the  preparation  of  dyestuffs. 
<See  Eng.  Pat.  9416  of  1902,  this  J.  1905, 621  ;  also  this  J., 
1912,  577.)— C.  A.  M. 


Acid  "  asphaltum  "  obtained  in  the  refining  of  petroleum 
oil.    F.  C.  Thiele.     Chem.-Zeit.,  1913,  37,  841—842. 

In  refining  crude  Oklahoma  petroleum  oil  with  sulphuric 
acid,  from  13  to  16  per  cent,  of  "  asphaltum  "  is  obtained, 
consisting  on  the  average  of  66-5  per  cent,  of  tar  products 
and  33-5  per  cent,  of  free  sulphuric  acid.  The  latter  is 
removed  by  washing  with  cold  water,  and  the  residue  is 
treated  with  sodium  carbonate,  washed  with  hot  water 
until  neutral  and  dried  at  100°  C.  It  is  a  black  solid  mass 
closely  resembling  the  better  qualities  of  asphaltum.  On 
distillation  a  sample  yielded  50  per  cent,  of  oil  with  b.  pt. 
105°— 302°  C,  and  sp.  gr.  at  15°/15°  C,  0-865,  and  50  per 
cent,  of  hard  bitumen  melting  at  149°  C.  The  oil  when 
chilled  to  0°  C.  yielded  about  3  per  cent,  of  paraffin  wax 
(m.  pt.  51°  C).  It  reduced  permanganate  and  ammoniacal 
silver  nitrate  solutions,  and  on  treatment  with  mercuric 
chloride  and  hydrochloric  acid  gave  a  resinous  deposit 
(about  5  per  cent.).  This  resinous  substance  was  insoluble 
in  petroleum  spirit,  but  dissolved  in  chloroform,  benzene, 
carbon  bisulphide,  etc.  The  bitumen  consisted  of  6-3 
per  cent,  of  light  yellow  resin  (soluble  in  hot  acetic  anhy- 
dride), 63  per  cent,  of  yellow  resin  (soluble  in  cold  acetic 
anhydride),  4-5  per  cent,  of  dark  brown  resin  (soluble  in 
cold  benzene),  and  26-2  per  cent,  of  undetermined 
substances. — C.  A.  M. 


Influence  of  nitrous  compounds  in  the  sulphuric  acid  on  the 
colour  of  ammonium  sulphate  from  gas-liquor.  Ceruti. 
See  VII. 


Patents. 


Coke-oven ;     Regenerative 


-.      E.    Coppee.      Fr.    Pat. 
452,845,  Jan.  3,  1913.    Under  Int.  Conv.,  Feb.  13,  1912. 

A  tapered  flue  is  arranged  beneath  the  sole  of  the  oven  on 
each  side  of  the  centre  line,  and  is  so  proportioned  that  the 
suction  on  each  of  the  vertical  flues  acting  as  down- 
draught  flues,  is  the  same.  Dampers  are  provided  in  the 
tapered  flue  to  admit  of  readjustment  of  draught. 

— W.  H.  C. 

Gas-producers  ;  Method  of  regulating  generation  in and 

apparatus  therefor.  L.  C.  Chowning,  Assignor  to  A.  B. 
and  A.  A.  Houghton,  Corning,  N.Y.  U.S.Pat.  1,066,252, 
July  1,  1913. 

A  mixture  of  air  and  steam  is  supplied  to  the  producer  by 
a  steam-actuated  injector.  The  supply  of  steam  is  regu- 
lated by  a  valve  actuated  by  a  diaphragm,  one  side  of 
which  is  exposed  to  the  pressure  in  the  mam  through 
which  the  gas  from  the  producer  passes.  The  diaphragm 
and  the  gas  main  are  connected  by  a  pipe  into  which  clean 
air  is  forced,  so  that  onlv  clean  air  acts  on  the  diaphragm. 

— W.  H.  C. 

Power  and  heating  gas  ;    Process  and  apparatus  for  the 

production  of with  discharge  of  ash  as  molten  slag. 

E.  Servais.     Fr.  Pat.  453,409,  Jan.  21,  1913. 

In  order  to  avoid  the  trouble  due  to  partial  solidification 
of  the  fused  slag,  or  premature  fusion,  the  producer  is  pro 
vided  with  two  sets  of  tuyeres.  One  set  is  arranged  just 
above  the  fire  zone  and  is  supplied  with  steam  or  gas, 
which  by  its  decomposition  reduces  the  temperature.  A 
second  set  of  tuyeres  is  arranged  just  below,  through  which 
the  air  blast  is  forced  into  the  producer.  The  jets  of  this 
second  set  of  tuyeres  are  set  in  an  eccentric  ring,  in  order 
that  a  whirling  movement  may  be  given  to  the  ah.  This 
agitates  the  molten  slag  in  the  crucible  of  the  producer, 
and  rapidly  melts  down  any  solid  lumps.  A  combustion 
chamber  isf  ormed  beneath  the  crucible,  in  which  a  mixture 
of  gas  and  air  is  burned  to  help  maintain  the  temperature 
of  the  crucible  above  the  fusing  point  of  the  slag.  In 
order  to  obtain  an  easily  fusible  slag  the  fuel  is  sprayed 
with  lime  water  or  mixed  with  a  suitable  amount  of  blast- 
furnace slag  containing  an  excess  of  lime. — W.  H.  C. 

Liquefied  lighting  gas  ;   Process  and  plant  for  the  manufac- 
ture of freed  from  poisonous  compounds  and  of  high 

value  and  capable  of  transport.  A.  V.  Lipinski.  Fr.  Pat. 
453,370,  Jan.  15,  1913.  Under  Int.  Conv.,  Jan.  17, 
1912. 
Coal  gas  is  first  purified,  then  compressed  to  get  rid  of 
the  last  traces  of  naphthalene,  and  the  carbon  dioxide 
and  hydrogen  sulphide  are  absorbed  by  water  and  calcium 
hydroxide.  The  gas  is  then  liquefied  and  the  carbon 
monoxide  and  hydrogen  remaining  are  conveited  into 
methane  and  paraffins  by  the  Sabatier  and  Senderens 
reaction.  The  gas  is  then  again  liquefied.  Liquefied  coal 
gas  is  used  as  the  refrigerating  agent. — W.  H.  C 


Mineral  oil  and  other  hydrocarbons;    Conversion   of 

into  products  of  lower  boiling  point.     H.   Zeroing.     Fr. 
Pat.  452,919,  Jan.  6,  1913  (under  Int.   Conv.,  Dec.  13, 
1912),  and  First  Addition  thereto,  dated  Jan.  14,  1913 
(under  Int.  Conv.,  Jan.  6,  1913). 
(1).  The  mineral  oil  is  saturated  with  natural  gas  or  with 
gases  and  vapours  obtained  by  treating  petroleum  or  other 
hydrocarbons    at  a  high  temperature  in  the   present 
suitable  catalytic  agents.     The  catalytic  agent   pre* 
is  water,  which  is  injected,  together  with  the  hydrocarbon 
into  tubes  heated  to  300°— 100°  C.     The  oils  after  treat- 
ment may  be  distilled  and  the  heavier  reridnea  re-treated 
with  gas.     (2).  Gases  obtained  from  organic  labttai 
for  example  by  destructive  distillation,  may  be  used  in  the 
place  of  natural  gas;    and  instead  of  petroleum  or  other 
hydrocarbons,  mixtures  of  oils  and  fats  with  hydrocarbons 
or  alcohols   or   mixtures   of   hydrocarbons  and   alcohols 
may  be  used. — W.  H.  C. 


Ml      Cu  IIb.-DESTRUCTI\'E  DISTILLATION,  Ac.     Cu  IV.-COLOURING  MATTERS,  Ac.     [August  15, 1913. 


Bitumen;    Process  for  ux>rking-up  brown-coal- 


-.  Mon- 
tanwachsfabrik  Gee.  m.  b.  H.  Ger.  Tat.  260,697, 
March  29,    1911. 

The  crude  bitumen  is  freed  from  its  resinous  constituents 
in  the  usual  manner,  and  is  then  distilled  in  a  vacuum,  by 
aid  of  superheated  steam,  at  a  temperature  of  200°— 
500°  0.  In  this  way.  from  each  100  kilos,  of  crude  bitumen 
are  obtained  about  b.~> — 75  kilos,  of  distillate,  which  by 
further  refining  furnishes  a  whit,-,  tasteless,  odourless  wax 
of  in.  pt.  S0°— B5"  C,  and  also  5—10  kilos,  of  pitch.  The 
resinous  portion  also  furnishes  13  to  25  kilos,  of  lesin  and 
- — "  kilos,  of  soft  residue  containing  paraffin,  which  may 
be  further  worked  up. — T.  F.  B. 

Otis  for  lubricating  and  for  protecting  7netah  ;    Procas  for 

preparing    electrically    conductive- .     L.    Ubbclohde. 

Ger.  Pat.  261,070,  March  16,  1913. 

The  alkaline  eaith  or  heavy  metal  salts  of  the  naphthenic 
acids  are  dissolved  in  heavy  mineral  oils.  The  calcium 
salts,  for  example,  furnish  products  which  may  be  used  as 
lubricants  or  as  rustproof  coatings  for  metals,  whilst  the 
copper  salts  may  be  used  in  electrical  work  where  oils 
which  conduct  electricity  are  required. — T.  F.  B. 

Gas  producers.     R.  V.   Farnham,  Skelmorlie.     Eng.  Pat. 
19,635,  Aug.  28,  1912. 

See  Fr.  Pat.  448,454  of  1912  ;  this  J.,  1913,  413.— T.  F.  B. 

Hydrocarbons  ;    Process  for  the  purification  of  liquid . 

Richter  und  Richtcr,  Frankfort,  Germany.  Eng.  Pat. 
18.527,  Aug.  12,  1912.  Under  Int.  Conv.,  Dec.  5,  1911. 
Addition  to  Eng.  Pat.  23,467,  May  12,  1910. 

See  Addition  of  Aug.  10,  1912,  to  Fr.  Pat.  421,277  of  1910  ; 
this  J.,  1913,  224.— T.  F.  B. 

Process  of  obtaininq  purified  ammonia  from  coal  gas.     U  S. 
Pat.   1,065,566.     See  VII. 


Hb— DESTRUCTIVE  DISTILLATION; 
HEATING;  LIGHTING. 

Pyroligneous  acid,  crude  and  rectified.     Frerichs.     See  VII. 

Patents. 

ting  bg  •;  omfjitslion  and  the  like.     W.  A.  Bone, 

Lee'U,  and  ('.    D.  McCourt,  London.     Eng.  Pat.  0732, 
h  19,   1912. 

Tin  fuel  and  the  supporter  of  combustion,  or  both, 

are  pre',  her  before  or  after  mixing,  by  being  passed 

through  a  pipe  embedded  in  the  refractory  material  (see 
Eng.  Pa      -     -  «  and  29,430  of  1909  ;  this  J.,  1910,  1448). 

— \V.  H.  C. 

■inn  process  and  apparatus     Q.  T.  Voorhees,  Boston, 
Mam     (JJS.  Pat.  1,066,348,  July  l,  1913. 

WAMTM  steam  i-  OOmpwod  by  high-pre-sure  steam  so  that 

liquefying  point  is  above  the  temperature  of  a  liquid 
(ammonia  solution)  to  be  vapourised.     'Hie:  compressed 

•  im  and  the  liquid  to  be  evaporated  are  brought 

into  eontael  in  a  suitable  *«ff *  rr^hnnging  apparatus,  so 
that  the  former  is  liquefied  and  the  latter  evaporated 

— W.  H.  C. 

Sodium  flame  with  oil  lamps  <,r  mi  burners  ;   Producing  a 

lasting .     L     \.  ■■'■■■•■ ,/,    Berlin     Eng.    Pat.    3474 

Feb.  11,  1913.     Dnd  i  b  •    '  '  ■        I    ■    26,  1912. 

maun  cone  formed  of  a  mixture  of  lodinm  oxalate 

and/or  bicarbonate  with  aabt  od  a  little  po 

.  carbonate  k  placed  within  the  flam-  of  the  <,j]  lamp 
'  andean  e   the!  tlowlighl  capable 

of  jienetrating  fog. — \V.  H.  '  . 


Incandescence    gas     mantles;      Preparation    of from 

artificial  threads.     W.  Bertelsmann.     Ger.  Pat.  260,993,. 
April  19,  1911. 

The  woven  fabric  impregnated  with  the  nitrates  of  the 
luminescent  earths  and  without  having  been  subjected  to 
any  after-treatment,  is  burnt  off  by  a  flame,  and  then 
shapod  and  hardened  in  the  usual  way. — A.  S. 


Carbon  ;     Acti 


rt- 


and   process   of   making    the    same. 


F.  Richter,  Frankfort  on  Maine,  Germany.     U.S.  Pat. 
1,066,322,  July  1,  1913. 

See  Fr.  Pat.  428,540  of  1911 ;  this  J.,  1911,  1183.— T.  F.  B. 

Production  of  a  boron-tungsten  compound  [for  incandescence 
filaments].     Eng.   Pat.   3525.     See  VII. 


HI.— TAR  AND  TAR  PRODUCTS. 

Patents. 
Tar  and  other  fluids  ;  Apparatus  for  heating 


-.     W.  und 
J.  Scheid.     Ger.  Pat.  261,422,  Nov.  17,  1912. 

The  tar  or  other  liquid  to  be  heated  is  contained  in  an 
upright  cylindrical  vessel,  through  the  lower  part  of  which 
pass  a  number  of  horizontal  steam  pipes.  The  vessel  is 
only  partially  surrounded  by  the  heating  jacket,  but  the 
upper,  exposed  part  is  heated  by  vertical  tubes  which  are 
fed  by  a  horizontal  steam  pipe  within  the  jacket.  The 
tar  is  introduced  into  the  lower  part  of  the  heating  vessel,, 
and  the  hot  tar  is  drawn  off  from  a  higher  point. — T.  F.  B. 

p-Bromo-aminoanthraquinones  in  which  a  bromine  atom  is 

adjacent  to  an  amino  group  ;   Process  for  preparing . 

Badische  Anilin  und  Soda  Fabrik.     Ger.  Pats.  261,270 
and  261,271,  Aug.  29,  1911. 

(1.)  When  a  bromo-a-  or  -/3-aminoanthraquinone,  in  which 
an  amino  group  is  in  the  same  benzenoid  nucleus  as  at  least 
two  bromine  atoms,  is  heated  with  an  unbrominated 
aminoanthraquinone,  the  bromine  in  the  a-position  passes 
into  the  other  anthraquinone  nucleus,  and  takes  up  a 
position  ortho  to  the  amino-group.  Thus,  a  mixture  of 
1  mol.  of  l-3-dibromo-2-aminoanthraquinono  and  1  mol.  of 
2-aminoanthraquinone  furnishes  pure  3-bromo-2-amino- 
anthraquinone.  (2.)  A  ^{-aminoanthraquinone  is  treated 
with  one  mol.  of  bromine  for  each  amino  group,  preferably 
in  presence  of  a  solvent  or  diluent,  first  at  the  ordinary  or 
slightly  higher  temperature,  and  finally  at  a  high  tempera- 
ture. The  bromine  always  enters  a  ^-position  adjacent 
to  an  amino  group. — T.  F.  B. 

Benzoic   acid  from   toluene  ;    Process  for  preparing  ■ 


Chem.  Fabr.  Buckau.     Ger.  Pat.  261,775,  Nov.  18,  1911. 

W'iii.n'  toluene  is  heated  with  chromic  acid  mixture  under 
a  reflux  condenser,  only  traces  of  benzoic  acid  are  pro- 
duced, nearly  all  the  toluene  being  oxidised  to  carbon 
dioxide.  It  is  now  found  that  yields  of  benzoic  acid 
amounting  to  70  to  90  per  cent,  of  the  toluene  used,  can  be 
obtained  by  treating  toluene  in  the  form  of  vapour  with  a 
chromic  acid -sulphuric  acid  mixture ;  the  reaction  may 
bo  effected  in  presence  of  liquid  toluene. — T.  F.  B. 

Nitroamino  derivatives  of  the  anthraquinone  series  ;  Process 

of  making .     A.  Zitscher  and  E.  J.  Rath,  Offenbach, 

Assignors  to  Chem.  Fabr.  Griesheim-Elektron,  Frank- 
fort, Germany.     U.S.  Pat.  1,066,777,  July  8,  1913. 

Si.r.  Fr.  Pat.  450,171  of  1912  ;  this  J.,  1913,  479.— T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 

Indigo  imi,u.H.     W.    Madelung.     Bcr.,    1913,    46,    2259— 
2264.     (See  also  this  .1.,    1913,   693.) 

I  mm'. i)  mono-  and  di  Lmines  can  be  obtained  by  fu 
of  indigo  with  zinc  chloride-ammonia.     For  the  mono- 
iminc  5  ^rnv.  of  indigo  are  added,  in  poi  I  i"n  -,  to  a  melt  01 
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200  grms.  of  zinc  chloride-ammonia  heated  to  200°  C,  and 
the  temperature  is  maintained  at  200°  C.  for  \  hour.  For  the 
di-imine  a  temperature  of  260°  C.  is  used  and  is  maintained 
for  2\  hours.  The  melt  is  treated  with  water  and  a  little 
acetic  acid,  and  after  draining  off  the  solution,  the  residual 
zinc  compound  of  the  inline  is  dissolved  in  dilute  acetic 
acid,  and  the  imine  precipitated  by  ammonia.  The  mono- 
imine  forms  a  soluble  and  the  di-imine  an  insoluble  leuco- 
compound  with  hydrosulphite.  The  imines  can  be  con- 
verted into  indigo  by  hydrolysis,  e.g.,  by  boiling  with  dilute 
acetic  acid.  The  leuco-compounds  can  also  be  hydrolysed. 
If  the  mono-imine  vat  be  warmed,  for  example,  indigo  is 
produced  in  addition  to  the  mono-imine.  Both  imines  in 
dilute  acetic  acid  solution  dye  wool  and  tannin-mordanted 
cotton,  and  if,  as  is  probable,  the  imines  can  be  hydrolysed 
on  the  fibre,  after  dyeing,  this  would  afford  a  method  of 
dyeing  indigo  without  previous  reduction  and  without  free 
alkali  in  the  dye-bath. — A.  S. 

Colour-bases  of  the  quinone-imide  dyestuffs.  F.  Kehrmann, 
E.  Havas  and  E.  Grandmougin.  Ber.,  1913,  46,  2131— 
2138. 

Experiments  with  dyestuffs  of  the  safranine  and  thiazine 
series  have  shown  that  colour  bases  of  quinone-imide  dye- 
stuffs  behave,  in  many  respects,  in  an  analogous  manner 
to  those  of  the  triphenylmethane  dyestuffs  (see  this  J., 
1912,  1073  ;  1913,  16,  479).  The  quinone-imide  dyestuffs 
possess  an  orthoquinonoid  structure,  but  are  readily  con- 
verted into  para-quinonoid  imine-bases  soluble  in  ether, 
on  adding  alkali  to  their  aqueous  solutions,  e.g., 


H,N 


■Ojs 


JNH, 


H..N 


C.H5 


OH 


:XH 


The  imine-base  is  readily  hydrated  by  shaking  its  ethereal 
solution  with  water,  or  by  addition  of  acid,  yielding  again 
the  ortho-quinonoid  azonium  or  thiazonium  base  or  salt. 
Peralkylated  derivatives  of  safranine  and  thiazine  deriva- 
tives behave  differently,  the  azonium  or  thiazonium  form 
being  much  more  stable  ;  transformation  into  the  imine 
base  occurs  only  if  an  alkyl  group  is  split  off,  so  that  the 
imine-base  of  a  dyestuff  with  one  alkyl  group  less  than  the 
original  dyestuff  results. — A.  S. 

Aceanthrenequinone  and   1-Q-anthracene-derivatives  ;   Some 
.     M.  Kardos.  Ber.,  1913,  46,  2086—2091. 

Aceanthrenequinone  (Ber.,  1911,  44,  209)  when  heated 
on  the  water-bath  with  hydroxylamine  hydrochloride  and 
sodium  carbonate  is  converted  into  the  corresponding 
oxime,  which  dyes  wool  in  bright  lemon-yellow  shades  in 
an  acid  bath.  When  subjected  to  the  Beckmann  trans- 
formation by  treatment  with  hydrochloric  acid  gas  in 
presence  of  glacial  acetic  acid  and  acetic  anhydride,  and 
then  heating,  the  oxime  yields  the  imide  of  anthracene- 
1-9-dicarboxylic  acid,  which  dissolves  to  a  yellow  solution 
with  alkaline  reducing  agents  ;  the  solution  dyes  cotton 
in  clear  yellow  shades.  The  imide  can  also  be  obtained  by 
heating  aceanthrenequinone-oxime  with  concentrated 
sulphuric  acid.  When  subjected  to  the  potash  fusion 
process  it  yields  a  green  vat  dyestuff  (Aceanthrene  Green), 
which  gives  a  cherry  red  vat  with  hydrosulphite ;  cotton 
is  dyed  reddish -violet,  changing  to  a  fine,  full  green  shade 
on  exposure  to  air.  Similar  dyestuffs  can  be  obtained  from 
halogen-substituted  aceanthrenequinones. — A.  S. 

Dyestuff*  ;   Absorption  of  ultra-violet  rays  by  some  organic 

in  aqueous  solution.     Massol  and  Faucon.  Comptcs 

rend.,  1913,  157,  206—209. 
The  authors  have  studied  the  absorption  of  ultra-violet 
rays  (wave-length  from  5000  to  2200  Angstrom  units) 
by  the  21  dyestuffs  authorised  by  the  French  Order  of 
June  28,  1912,  for  use  in  the  colouring  of  confection*  r\. 
The  numerical  rcsiilts  and  the  absorption  spectra  observed 
are  given  in  detail  in  the  Bull.  Soc.  Chim.  France  (1913, 
13,  217,  513,  700).  %The  dyestuffs  may  be  divided  into  two 
groups:  (1)  those  which  absorb  only  the  ra\s  of  very 
short  wave-length,  viz.,  Eosine,  Erythrosine,  Rose  Bengale, 


Bordeaux  B,  Crystal  Ponceau,  Bordeaux  S,  New  Coccine, 
Solid  Red,  Ponceau  RR,  Scarlet  R,  Acid  Fuchsin,  Water 
Blue  6B,  Paris  Violet,  and  Acid  Violet  6B  ;  (2)  those  which 
absorb  the  rays  at  both  ends  of  the  portion  of  the  spectrum 
studied  and  allow  the  intermediate  rays  to  pass,  viz., 
Orange  I,  Naphthol  Yellow  S,  Chrysoine,  Auramine  0, 
Malachite  Green,  Acid  Green  J,  and  Patent  Blue.  Certain 
of  the  dyestuffs  show  characteristic  absorption  bands 
which  may  be  utilised  as  a  means  of  identification. — A.  S. 

Colloidal  constituents  of  clays.     [Adsorption  of  dyestuffs.] 
Rohland.     See  VIII. 

Patents. 

Dye    [solutions] ;     Process    of    making    [stable] .     A. 

Moffatt,  Assignor  to  W.  N.  Gates,  Indianapolis.  U.S. 
Pat.  1,066,641,  July  8,  1913. 

Stable  solutions  of  aniline  dyestuffs  are  obtained  by 
dissolving  the  dyestuff  (one  part)  in  an  aqueous  solution 
of  agar-agar  (six  parts) :  the  solution  may  be  subsequently 
gelatinised.— T.  F.  B. 

Condensation  products  of  the  anthracene  series  ;  Process  for 

preparing .     Farbwerke     vorm.     Meister,     Lucius, 

und  Bruning.     Ger.  Pat.  260,662,  Nov.  30,  1911. 

Vat  dyestuffs  of  the  anthracene  group  are  obtained  by 
treating  with  alkali  iodides  an  w-dihalogenmethylanthra- 
quinone  or  a  derivative  containing  one  or  more  (u-dihalo- 
genmethyl  groups,  e.g.,  a  derivative  of  dianthraquinonyl. 
The  products  are  not  iodo-derivatives  but  condensation 
products  ;  thus,  w-dibromo-2-methylanthraquinone  gives 
6i's-2-anthraquinonylethylene. — T.  F.  B. 

Arylidoqxdnones ;  Procesc  for  preparing .  Farb- 
werke vorm.  Meister,  Lucius,  und  Bruning.  Ger.  Pat. 
262,180,  Dec.  1,  1911. 

Arylidoquinones  are  obtained  by  treating  quinol  or 
quinone  with  an  arylarnine  and  oxygen  in  presence  of  an 
oxygen -carrier.  The  products  are  applicable  as  vat 
dyestuffs.— T.  F.  B. 

Dyestuff  containing  selenium  ;  Process  for  preparing  a . 

A.  von  Wassermann  and  E.  Wassermann.  Ger.  Pat. 
261,793,  Dec.  24,  1911. 

Nitrosodimethylaniline  or  its  reduction  product  is 
treated  with  hydrogen  selenide,  and  the  resulting  com- 
pound is  submitted  to  a  mild  oxidation  process,  e.g., 
with  ferric  chloride  or  mercuric  nitrate.  The  dyestuff 
obtained  thus  is  analogous  to  Methylene  Blue. — T.  F.  B. 

Selenocyanides    and    selenophenols    of    the    anthraquinone 

series;    Manufacture  of .     P.  A.  Newton,  London. 

From  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germany.     Eng.  Pat.  23,164,  Oct.  10,  1912. 

See  Ger.  Pat.  256,667  of  1912;  this  J.,  1913,417.— T.  F.  B. 

Gallocyanine  dyestuff  and  its  leuco  derivative;  Manu- 
facture of  a  violet .     G.   B.   Ellis,   London.     From 

Chemical  Works,  formerly  Sandoz,  Basle.  Eng.  Pat. 
7161,  March  25,  1913. 

See  Ger.  Pat,  257,833  of  1912  ;  this  J.,  1913,  481.— T.F.B. 

Azo   dyestuffs  ;    Bed and   process   of  making   same. 

A.  Luther,  Nied,  and  0.  O.  Miiller,  Assignors  to  Farb- 
werke  vorm.  Meister,  Lucius,  und  Bruning,  Hochst  on 
Maine,  Germany.     U.S.   Pat.   1,065,950,  July   1,    1913. 

8n  Addition  of  Juno  29,  1912,  to  Fr.  Pat.  376,888  of  1907  ; 
this  J,  1913,  131.— T.  F.  B. 


V.— FIBRES  ;     TEXTILES  ;     CELLULOSE  ; 
PAPER. 

Calotropis  procera  ;    The  fibre  of .      Bull.   Imp.   Inst., 

L913,  11,  2U»—  206. 

Calotropis  procera,  R.Br.,  IS  a  shrubby  plant  wliuh  or.  on 
abundantly  in  parts  of  India,  the  .Malay  Arobipel*gO  and 
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[August  15,  1913. 


-  hina.  It  also  occurs  in  Persia  and  is  widespread  over 
practically  the  whole  of  tropical  Africa.  The  stems 
contain  liitcx  (compare  this  J.,  1910,  34)  and  yield  a 
valuable  bast  fibre  known  in  India  as  "  Madar  "  fibre  ; 
the  seeds  have  fine  silky  hairs  which  constitute  a  useful 
tloss.  A  sample  of  the  fibre  from  the  Sudan,  where  it  is 
known  as  '"  Ushar  "  fibre  has  been  examined,  with  the 
following  results:  moisture,  7-1  ;  ash,  25  ;  a-hydrolysis, 
l".-s,  5-9;  ^-hydrolysis,  loss,  16-2;  acid  purification, 
toes,  40  ;  cellulose,  843  ;  increase  in  weight  on  nitration, 
611  per  cent.  The  fibre  varied  in  length  from  3  to  5  ft. 
It  is  considered  to  be  equal  in  value  to  Mexican  sisal 
hemp. — A.  S. 


Sulphite    cellulose    process;     Sotcs    on    the .     C.    G. 

-  hwalbe.  Woehenbl.  Papierfab.,  1913,  44,  2786—2788. 

In  preparing  bisulphite  lye  for  laboratory  digestion 
experiments,  if  milk  of  lime  be  poured  gradually  into 
an  aqueous  solution  of  sulphurous  acid,  previously  titrated, 
a  clear  solution  of  known  composition  is  obtained  almost 
instantaneously.  By  operating  always  in  presence  of 
excess  of  acid, "none  of  the  insoluble  calcium  monosulphite 
is  formed.  On  an  industrial  scale  this  principle  may  be 
turned  to  account  for  dissolving  muddy  deposits  of  lime 
and  monosulphite  found  at  the  bottom  of  the  lye  tanks, 
provided  these  are  comparatively  fresh  and  not  coarsely 
crystalline.  Also  monosulphite  may  be  recovered  from 
spent  digestion  lyes  by  neutralising  with  lime,  and  the 
sulphite  so  recovered  may  be  utilised  by  dissolving  it 
in  aqueous  sulphurous  acid  in  which  it  is  freely  soluble. 
In  practice  gas  is  blown  off  from  the  charged  digester 
when  the  temperature  reaches  about  110°  C,  the  object 
being  to  release  the  air  expelled  from  the  pores  of  the  wood, 
in  order  to  avoid  the  possible  formation  of  calcium  sulphate. 
Analysis  of  these  gases  showed  that,  in  quantity,  they 
barely  amounted  to  half  the  quantity  of  air  originally 
present  in  the  charge  and,  moreover,  were  entirely  free 
from  oxygen.  Further,  since  the  quantity  of  calcium 
sulphate  did  not  appreciably  increase,  it  is  to  be  inferred 
that  the  oxygen  so  disappearing  is  entirely  absorbed  by 
the  organic  "matters  of  the  wood.  Incidentally  it  is  noted 
that  the  calcium  sulphate  becomes  unequally  distributed 
between  the  lye  and  the  wood,  so  that  for  its  determina- 
tion, both  constituents  of  the  charge  must  be  extracted 
together  by  digesting  with  dilute  hydrochloric  acid. 
Although  the  removal  of  the  air  has  no  effect  in  preventing 
the  format  if  >n  of  sulphate,  it  is  nevertheless  extremely 
advantageous  from  the  point  of  view  of  penetration  of 
the  chips.  Bj  blowing  off  the  gas,  the  product  is  far 
more  evenly  digested  and  freer  from  splinters.  The  expul- 
sion of  the  air  at  110°  C,  however,  causes  loss  of  sulphur 
dioxide  and,  since  calcium  bisulphite  is  relatively  stable 
tip  to  a  temperature  of  70°  C,  the  author  considers  that 
blowing-off  the  gas  at  this  temperature  would  be  just 
as  effective  and  more  economical  than  at  110°  C. — J.  F.  B. 


Ctlfohftt  ;     Hydrolysis    and    acetolysis    of - 


H.    Ost. 


Annalen,  1913,  398,  313—343. 

I',v  the  action  of  dilute  sulphuric  acid  upon  cellulose, 
hydro* cllulofte  is  very  readily  formed,  but  not  more  than 

ll  one. half  of  the  cellulose  can  be  made  to  undergo 
•  ■  I  hvdrolv.Ms  to  dexfaoae  by  this  means.  Moreover, 
there  appeal  to  be  no  intermediate  products  (dextrins) 
let  ween  hydroeellulose  and  dextrose  when  cellulose  is 
hvdrolv-ed  by  dilute  acids.  According  to  the  author's 
experiment*,  neither  cellulose  nor  hvdrooellnlose  become 
perfectly  anhydrous  when  dried  at  100" — 108"  C.  ;  the 
sample  should  Ik-  faceted  Blowlv  up  to  that  temperature 
and  finally  dehydrated   ef    120°— 12">°  C.     Between  that 

erstnre  end  130*C  or  even  U0*C,  purified  cotton 

eeDnloee    remains    white    and    suffers   no    further    loss    of 

jht,  but  certain  -ample*  of  hydroceHnlose  are  slightly 

decomposed  by  heating  at  125° — 130° C.     HydroceOnloee 

it  than  eeDnloee.     When  both  substances 

are  corrected  for  the  hygroscopic  moisture  expelled  at 
l  jo  |  elementary  analysis  fails  to  show  any  difference 
between  cellulose  and  hydrocellnloee.    The  quantity  of 

mbining  with  tJM  cellnlOM  in  this  first  stage 
of  hydrojyefa  falls  within  the  limits  of  analytical  error. 
When  eHlulose  is  bydroryeed  by  means  of  strong  sulphuric 


acid,  it  forms  the  acid  esters  of  a  series  of  cellulose  dextrins, 
which  by  heating  at  120°  C,  after  dilution,  may  be  almost 
quantitatively  resolved  into  dextrose.  Any  "  amyloid  " 
precipitated  by  dilution  must  again  be  treated  with 
strong  sulphuric  acid  before  it  can  be  completely  hydro- 
lysed.  Sulphuric  acid  of  70  per  cent,  strength  is  a  better 
reagent  for  the  "  sulpholysis  "  of  cellulose  than  the  more 
concentrated  acid.  When  cellulose  is  acetylated  by  a 
mixture  containing  sulphuric  acid  as  a  catalyst,  the 
solution,  on  further  standing,  loses  its  viscosity  and  a 
range  of  dextrin  acetates  is  produced,  terminating  in 
cellobiose  octacetate  and  dextrose  pentacetate.  These 
hydrolysed  products  contain  more  combined  acetic  acid 
than  cellulose  triacetate.  The  author  has  investigated 
the  most  favourable  conditions  for  the  total  acetolysis 
of  cellulose  to  dextrose  acetates.  The  best  results  are 
obtained  with  a  mixture  of  equal  parts  of  acetic  anhydride 
and  glacial  acetic  acid  containing  10  grms.  of  sulphuric 
acid  per  100  c.c.  Cellulose  is  digested  with  about  11 
times  its  weight  of  such  a  mixture  at  18° — 20°  C.  for  4 — 6 
months.  From  the  reaction-product  a  certain  amount 
of  cellobiose  acetate  crystallises  out ;  the  liquid  is  poured 
into  water  and  the  dried  precipitate  is  extracted  with 
ether ;  the  insoluble  matter  contains  cellobiose  acetate 
and  the  acetates  of  intermediate  dextrins.  The  former 
separates  on  crystallisation  from  70  per  cent,  alcohol, 
while  the  dextrin  acetates  are  precipitated  from  the  mother 
liquors  by  water.  The  ethereal  extract  of  the  precipitate 
and  the  ethereal  extract  of  the  portion  of  the  reaction 
product  soluble  in  water  contain  the  dextrose  acetate ; 
a  portion  of  this  crystallises  out  as  pentacetate  and  further 
quantities  of  pentacetate  may  be  prepared  by  subsequent 
acetylation  of  the  residual  syrups  with  mixtures  con- 
taining only  traces  of  sulphuiic  acid.  Of  crystallised 
products,  cellobiose  and  dextrose  acetates,  606  per  cent, 
of  the  theoretical  quantity  have  been  obtained  from 
cellulose,  but  the  residual  syrups,  containing  acetates 
soluble  in  ether  but  rot  crystallisable,  bring  the  total 
yield  of  simple  products  to  over  92  per  cent  of  the 
theoretical.  These  residual  syrups  are  identical  with 
those  obtained  in  the  acetylation  of  dextrose,  and  the 
author  concludes  that  the  cellulose  molecule  is  entirely 
composed  of  dextrose  residues. — J.  F.  B. 

Patents. 

Linen  fibres  ;    Process  of  rendering absorbent  (hydro- 

phile).     A.  F.  G.  Marin.     Fr.  Pat.  453,500,  April  4,  1912. 

Flax  fibres  are  de-gummed  and  bleached  in  the  usual 
way.  The  bleached  material  is  treated  first  in  a 
bath  of  an  alkali  sulphite  and  then  successively  in  two 
acid  baths,  the  combined  action  of  which  produces  an 
absorbent  fibre  similar  to  absorbent  cotton-wool  and 
suitable  for  the  same  purposes.  The  fibres  are  immersed 
for  about  10  minutes  in  a  solution  of  10  parts  of  sodium 
bisulphite  in  100  of  water.  They  are  drained,  washed, 
and  steeped  for  15 — 20  minutes  in  a  2  per  cent,  solution 
of  sulphuric  acid  at  40°  C.  After  again  washing,  the 
material  is  treated  for  about  30  minutes  in  a  1-5  per  cent, 
solution  of  oxalic  acid  at  60°  C. — J.  F.  B. 

Cellulose  acetates  ;    Process  for  modifying  the  solubility  of 

.     Chem.  Fabr.  auf  Actien  (vorm.  E.  Schering)  and 

A.  Loose.  First  Addition,  dated  Jan.  16,  1913,  to 
Fr.  Pat.  452,374,  Nov.  16,  1912  (this  J.,  1913,  652). 
Under  Int.  Conv.,  Nov.  2,  1912. 

The  solubility  of  cellulose  acetates  may  be  modified 
through  a  series  of  changes  by  heating  them  with  aromatic 
amines,  either  in  presence  of  salts  soluble  in  the  aromatio 
amines  or  capable  of  combining  with  them  to  form  salts, 
or  in  presence  of  compounds  which  react  with  the  aromatic 
amines  to  form  ammo-salts.  The  reaction  may  be  carried 
out  tinder  pressure  with  or  without  diluting  ag< 
Example:  10  parts  of  cellulose  acetate  are  boiled  under 
a  reflux  condenser  with  100  parts  of  aniline  with  the 
addition  of  0-2  part  of  diethylamino  hydrochloride  or 
qninoline  ralphate,  or  01  part  of  ethylencdiamine  hydro- 
chloride or  0*8  part  of  zinc  chloride,  the  time  of  boiling 
ranging  from  2  to  3  hours.     The  cellulose  acetate  may  be 
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digested  in  the  autoclave  with  aniline  and  benzene  or 
alcohol  under  a  high  pressure. — J.  F.  B. 

Cellulose   esters   of  organic   acids  ;    Manufacture   of . 

Knoll  und  Co.     Fr.  Pat.  453,835,  Jan.  31,  1913.    Under 
Int.  Conv.,  Feb.  1,  21,  and  28,  April  1  and  Aug.  1,  1912. 

Cellulose  acetate,  prepared  by  a  process  which  yields 
a  product  insoluble  in  acetone,  may  be  converted  into  a 
modification  soluble  in  that  medium  by  heating  either 
the  finished  substance,  preferably  dissolved  in  acetic  acid, 
or  else  the  direct  product  of  the  reaction,  with  catalysers, 
such  as  neutral  or  acid  salts  of  sulphuric  acid,  chlorides, 
nitrates,  etc.,  in  presence  of  not  more  than  one  part  of 
water  to  one  part  of  cellulose  acetate.  When  the  direct 
product  of  the  acetylising  reaction  is  employed,  the 
excess  of  acetic  anhydride  should  be  destroyed  by  the 
addition  of  water,  alcohol  or  glycerin.  In  such  cases  the 
catalyser  which  has  served  for  the  acetylation  serves  also, 
after  the  removal  of  the  anhydride,  for  the  modification 
of  the  solubility  of  the  product.  Examples  are  given 
illustrating  the  use  of  methylamine  sulphate  or  bisulphate, 
zinc  chloride,  etc.  The  temperature  of  the  reaction  of 
modification  may  be  about  70°  C. — J.  F.  B. 

Cellulose  ;   Process  for  the  electrical  treatment  [preservation'] 

of .     A.  L.  C.  Nodon.     Fr.  Pat.  453,111,  March  26, 

1912. 
Cellulose  materials,  e.g.,  fabrics,  railway  sleepers,  wood 
pavement  blocks,  etc.,  are  impregnated  superficially  with 
water  or  a  saline  solution  containing  sodium  sulphate  or 
chloride  or  zinc  chloride  and  packed  uniformly  in  concrete 
vats  having  floors  covered  with  sheet  lead  or  flexible 
metallic  fabric.  The  material  is  covered  with  another 
sheet-lead  electrode,  layers  of  damp  coarse  cloth  being 
interposed  between  the  electrodes  and  the  material  to  be 
treated.  When  a  sufficient  pile  of  alternate  layers  of 
material  and  electrodes  has  been  built  up,  an  electric 
current  is  passed  through  the  whole,  preferably  a  low- 
phase,  alternating  current,  to  avoid  electrolysis.  The 
time  of  treatment  varies  from  10  to  20  hours  according  to 
the  nature  of  the  material  and  the  degree  of  humidity. 
The  treated  product  is  stated  to  be  resistant  to  micro- 
organisms.— J.  F.  B. 

Cellulose  or  paper  pulp  from  fibrous  plants  ;    Method  of 

isolation   or   extraction   of and   apparatus    therefor. 

G.    H.    Rayner.     Fr.    Pat.    453,307,    Nov.    29,    1912. 
Under  Int.  Conv.,  July  5,  1912. 

Cellulose  is  prepared  from  fibrous  materials,  e.g.,  bamboo, 
by  means  of  fractional  digestion.  The  material  is  first 
digested  with  water  alone  at  90° — 100°  C.  in  order  to 
extraet  the  starch  and  other  soluble  matters.  The  water 
is  run  off  and  may  be  evaporated  for  the  preparation  of 
a  cattle  food.  The  material  is  next  treated  with  a  solution 
equivalent  to  7  per  cent,  of  its  weight  of  caustic  soda,  in 
order  to  dissolve  the  pectose  constituents.  The  tempera- 
ture of  this  digestion  also  is  only  90° — 100°  C,  or  even  the 
ordinary  temperature,  if  the  time  of  digestion  be  pro- 
longed. Lastly  the  residue  is  digested  at  about  162°  C. 
with  about  11  per  cent,  of  caustic  soda,  in  order  to  de- 
compose and  dissolve  the  lignin.  Alternatively,  18  per 
cent,  of  caustic  soda  may  be  employed  for  the  decom- 
position of  the  lignin,  and  the  resulting  partially  spent  lye 
employed  for  digesting  the  pectose  in  a  succeeding  charge. 
Two  digesters  are  employed,  the  one  in  which  the  first 
two  operations  are  performed  being  of  such  a  capacity 
that  its  charge  after  reduction  will  fill  the  second  digester. 
The  first  digester  is  provided  with  perforated  plates  both 
at  the  top  and  the  bottom,  so  that  the  liquid  may  be 
discharged  in  either  direction. — J.  F.  B. 

Artificial  silk  from  viscose  ;  Manufacture  of  threads  of . 

F.  Kiittner.     Fr.  Pat.  453,569,  Jan.  24,  1913.     Under 
Int.  Conv.,  Dec.  14,  1912. 

The  bobbins  containing  threads  of  viscose  coagulated  by 
a  bath  of  ammonium  sulphate  are  rotated  in  an  acid 
saline  solution,  preferably  sodium  bisulphate,  or  else  such 


a  solution  is  dropped  or  sprayed  on  the  threads  so  as  to 
impregnate  them.  Any  acid,  mineral  or  organic,  may  be 
employed. — J.  F.  B. 


Artificial  silks  from  viscose  and  nitrocellulose  ;  Manufacture 

of .     C.    Shrager    and    R.    D.    Lance.     Fr.    Pat. 

453,652,  April  9,  1912. 

The  resinates  of  zinc  or  magnesium  are  combined  with 
solutions  of  viscose  or  nitrocellulose  for  the  spinning  of 
artificial  fibres,  but  the  proportion  added  should  prefer- 
ably not  exceed  20  per  cent.  The  threads  are  thereby 
rendered  more  resistant,  both  in  the  dry  and  wet  condition, 
but  their  flexibility  tends  to  be  diminished.  In  order  to 
overcome  this,  there  may  be  added,  together  with  the 
resinates,  highly  oxidised  siccative  oils,  stearin  or  elaldin 
or  a  mixture  of  these  bodies.  For  the  preparation  of  the 
resinates,  resin  is  dissolved  either  in  carbon  bisulphide  or 
in  ether,  according  to  whether  it  is  to  be  incorporated 
with  viscose  or  nitrocellulose.  The  solution  of  resin  is 
shaken  with  the  oxide  or  hydroxide  of  zinc  or  magnesium 
until  the  latter  is  dissolved.  For  the  preparation  of 
viscose,  the  carbon  bisulphide  containing  the  resinate  is 
allowed  to  act  upon  alkali-cellulose  preferably  prepared 
with  alcoholic  instead  of  aqueous  sodium  hydroxide- 
For  the  preparation  of  collodion,  the  ethereal  solution  is 
mixed  with  the  solvent  employed  for  the  nitrocellulose 
If  a  large  proportion  of  metallic  resinates  be  incorporated 
with  viscose  or  nitrocellulose,  hard  substances  resembling 
celluloid  may  be  obtained. — J.  F.  B. 

Artificial- silk  threads  from  cellulose  ;  Manufacture  of  - 


E.  Bechtel,  Hanau,  Assignor  to  Hanauer  Kunstseide- 
fabrik  A.-G.,  Gross- Auheim,  Germany.  U.S.  Pat. 
1,066,785,  July  8,  1913. 

SEEGer.  Pat.  255,549  of  1911  ;  this  J.,  1913,  420.— T.  F.  B. 

Cellulose  or  paper  pulp  from  fibrous  materials  ;    Method 

of  isolating   or   extracting and   apparatus   therefor* 

G.  H.  Rayner,  London.  From  W.  Raitt,  Dehra  Dun* 
India.     Eng.  Pat.  15,779,  July  5,  1912. 

See  Fr.  Pat.  453,307  of  1913  ;   preceding.— T.  F.  B. 

Producing  lustrous  effects  on  paper,  fabrics,  leather  or  the 
like.     Eng.  Pat.  16,156.     See  VI. 

Preparation  of  sugar  cane,  a  new  product  resulting  therefrom, 
and  its  applications.     Eng.  Pat.  5145.     See  XVII. 


VI.— BLEACHING  ;   DYEING  ;  PRINTING ; 
FINISHING. 

Printing  vat  and  sulphur  dyestuffs  on  wool.  H.  Grosheintz 
fils  and  Scheurer,  Lauth  et  Cie.  Sealed  note  No.  1970, 
Jan.  26,  1910.  Report  thereon  by  M.  Battegay.  Bull. 
Soc.  Ind.  Mulhouse,  1913,  83,  285—287. 

The  dyestuff  is  printed  together  with  ammonia,  potassium 
sulphite,  sodium  hydrosulphite  and  British  gum  thickening, 
and  fixed  by  a  four  minutes  passage  at  100°  C.  through 
the  small  Mather  and  Piatt,  followed  by  oxidation,  in  the 
case  of  sulphur  colours,  by  treatment  in  water  at  65°  C. 
for  ten  minutes.  (See  also  this  J.,  1912, 1120,  and  Farber 
Zeit,  1911,  314.)— J.  B. 

Patents. 

Yarn    bleaching,     dyeing    and    washing      machines.      C. 

McFarlane,    Heywood.       Eng.     Pat.    15,396,    July    2, 

1912. 
A  form  of  hank  dyeing  machine  in  which  the  hanks  are 
suspended  from  revolving  reels  is  improved  by:  (1) 
driving  the  reels  at  a  speed  sufficiently  Dlgh  to  cause  the 
hanks  automatically  to  spread  themselves  along  the 
reels  ;  (2)  making  the  tank  movable  so  that  a  succession 
of  operations  can  be  carried  out  in  a  series  of  tanks  without 
removing  the  yarn  from  the  reels. — J.  B. 
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BLick   to   bi:  I    on    cotton  ;     Process  for  producing 

.     A.    G.    Blozam,    London.     From   Chem.    Fabr. 

Grieeheim-Elektron,   Frankfort,  Germany.     Eng.    Pat. 

1678,    April    1,    1913.     Addition   to    Eng.    Pat.    13.766, 
Juno  12.  1912. 

This  process  differs  from  the  earlier  one  (this  J.,  1912, 
915)  in  that  the  goods,  after  padding  with  an  arylamide 

of  2-3-hydroxynaphthoic  acid,  are  not  dried,  but  are 
treated  directly  with  a  tetrazo  compound  of  a  para -diamine. 
A  subsequent  treatment  with  a  hot  copper  sulphate 
solution  reddens  the  shade  and  improves  the  fastness 
to  rubbing.  In  the  examples  given  cupric  chloride  and 
chromic  acid  are  used  along  with  the  tetrazo  compound 
in  the  developing  bath.  Tetrazodianisyl  gives  a  blue 
and  tetrazodiphenyl  a  black  with  the  anilide  of  2-3- 
hydroxynaphthoic  acid. — J.  B. 

Lustrous  effects  on  paper,  fabrics,  leather  or  the  like,  and 
compositions  therefor  ;    Producing .     D.  M.  Suther- 
land, Sunburv  Common,  Middlesex.     Eng.  Pat.  16,156, 
July  10,  1912. 
Gcm  tragasol,  which  readily  absorbs  water,  is  employed 
as  a  binder,  and  is  mixed  with  a  lustrous  powder,  such  as 
powdered   mica,   and,   if   necessary,   water,  the   mixture 
being  applied  to  the  material.     Suitable  softening  agents, 
such   as   glycerin,    may   also   be   added.     The    material, 
coated  with  the  composition,   may  be   made  waterproof 
by  treating  with  aluminium  acetate,  or  by  mixing  this 
with  the  composition. — B.  X. 

Dyeing  tcool  and  the  like  ;  Apparatus  for .     A.  Murray, 

long  West,   Victoria.     Eng.   Pat.    14,740,  June  24, 
1912.     Under  Int.  Conv.,  July  28,  1911. 
SEEFr.  Pat.  445,580  of  1912  ;  this  J.,  1912, 1176.— T.  F.  B. 

Grey  to  black  shades  on  vegetable  fibre  and  process  of  pro- 
ducing them.  R.  Bohn  and  P.  Nawiasky,  Mannheim, 
Assignor  to  Badische  Anilin  and  Soda  Fabrik, 
Lndwigshafen  on  Rhine,  Germany.  U.S.  Pat.  1,066,987, 
July  8,  1913. 

Sek  Got.  Pat.  258,293  of  1912  ;  this  J.,  1913,  484.— T.  F.  B. 

Washing  fibrous  substances  ;    Apparatus  for .     W.  R. 

Kay,  Cottingley.     U.S.  Pat.  1,065,947,  July  1,  1913. 

See  Eng.  Pat.  28,192  of  1910;  this  J.,  1911,  1307.— T.F.B. 

Textile   fnbrirs  ;      Finishing    or    dressing with    soapy 

preparation*.  R.  Weiss.  Kingersheim,  Germany.  Eng. 
Pat.  27,959,  Dec.  4,  1912.  Under  Int.  Conv.,  Aug.  7, 
1!»12.  Addition  to  Eng.  Pat.  26,303  of  1912,  dated 
..  27,  1911. 

See  Fr.  Pat.  448,490  of  1911;  this  J.,  1913,  435.— T.  F.  B. 

Ttrt/ing  machines  for  cryi/fd  webs  of  material.     H.  S.  Hopkins, 
Brooklyn,  U .8  A.     Bog.  Pat.  15,308.  July  1,  1912. 

See  Fr.  Pat.  U5.S47  ol  1912  :  this  J.,  1913,  192.— T.  F.  B. 

Process  of  ci  mprejtsion  for  the  impregnation  of  porous 
mattritth  '"/  liquid  products  to  render  them  fireproof 
<,r  impermeable,  or  to  dye  or  tan  them.     Fr.  Pat.  453,730. 
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METALLIC    ELEMENTS. 


Alkali,    'lr.,    irorl:*  :     For'  tttmuol   n  port  on 


by 


huf  lv*]»rir,r.      I'  during  tht  yean   1012, 

.  pp.   131.     Mm  H£d. 

Tiif.  number  of  work-  regptered  in  England,  Ireland, and 

1308  (mending  73  "alkali"  work*),  end  in 

tlandlM;  thfcmalu  1 8  for  the  United 

Kinpdom.     An  adrai  •'•'!  in  flu  utiheation  of  by- 

octe,  otilphatfr  of  ammonia  work*  having  increfl  ed  by 

11,   and  tar  works  by   16,  whilst  nitri<-  arid  world  have 


increased  by  12,  owing  mainly  to  the  recovery  of  nitrous 
fumes  resulting  from  other  manufacturing  operations. 
The  acidity  of  gases  of  "  all  chimneys  "  was  equivalent  to 
1-21S  grain  S03  per  cb.  ft.,  as  compared  with  1-192  grain 
during  1911,  but  tho  adoption  of  hoods  and  the  extended 
use  of  mechanical  furnaces  has  effected  further  improve- 
ment in  the  escape  of  fume  incidental  to  the  withdrawal 
of  heated  material  from  furnaces.  Proceedings  have  been 
instituted  in  two  instances  in  consequence  of  the  undue 
escape  of  noxious  gases,  and  it  is  pointed  out,  d  propos  of 
a  plea  of  breakdown  in  one  of  the  cases,  that  even  in  caso 
of  unavoidable  dislocation  of  plant,  it  is  still  incumbent 
on  the  owner  of  a  works  to  employ  the  "  best  practicable 
means  "  for  preventing  the  escape  of  noxious  gases  into 
the  atmosphere. 

Although  operations  at  the  alkali  and  copper  (wet 
process)  works  were  seriously  interfered  with  in  the  spring, 
statistics  for  the  whole  year  compare  not  unfavourably 
with  those  of  the  preceding  year.  The  use  of  continuous 
mechanical  furnaces  for  the  calcining  of  burned  cupreous 
pyrites  and  common  salt  has  continued  successfully,  and 
the  number  of  such  furnaces  has  increased. 

A  further  amalgamation  of  interests  has  taken  place  in 
the  cement  industry,  a  considerable  number  of  works,  both 
in  the  south-eastern  district  and  in  other  parts  of  the 
country,  having  been  formed  into  one  organisation,  and 
great  activity  is  reported  during  the  latter  part  of  the  year. 
The  rotary  kiln  continues  to  increase  in  dimensions,  and 
kilns  of  a  continuous  type  are  responsible  for  an  increasing 
proportion  of  the  total  output,  with  a  corresponding 
diminished  production  of  fume  and  black  smoke. 

At  smelting  works  much  improvement  has  resulted  from 
the  use  of  water  sprays  to  assist  in  the  deposition  of  the 
finely  divided  solid  particles  carried  away  from  the  furnaces 
along  with  the  smoke,  but  the  diminution  of  the  amount 
of  acid  gases  sent  into  the  air  from  many  works  of  this  class 
is  regarded  as  a  problem  still  awaiting  a  satisfactory  solu- 
tion. Experience  suggests  that  it  would  be  advantageous 
to  bring  works  in  which  zinc  blende  is  calcined  under  the 
same  regulations  as  now  apply  to  arsenic  works  treating 
ores  containing  a  considerable  proportion  of  sulphur. 
Objections  have  been  raised  to  the  use  of  water  spray  in 
large  flues  or  chambers  for  the  removaf  of  fume,  etc.,  on 
tho  ground  of  the  reduction  of  temperature  involved,  but 
it  is  pointed  out,  as  not  generally  known,  that  the  weight 
of  gas  or  air  removed  by  a  chimney  is  almost  at  its  maxi- 
mum at  a  temperature  of  350°  F.  (175°  C.)  above  the 
atmospheric  temperature,  and  observation  of  the  tempera- 
ture of  the  chimney  gases  is  recommended  as  an  easy  way 
of  controlling  the  amount  of  water  spray  to  be  used. 
Water  spray  jets  should  be  in  such  a  position  that  the  spray 
is  at  once  directed  into  the  full  current  of  the  gases  and 
carried  along  with  them. 

Operations  at  sulphuric  acid  works  were  carried  on 
actively  for  the  greater  part  of  the  year  and  were  less 
interfered  with  than  some  others  by  the  coal  strike.  A 
slow  but  steady  reduction  in  the  number  of  works  is 
recorded,  but  an  increased  aggregate  production,  the  works 
closed  being  generally  of  small  capacity.  The  different 
forms  of  mechanical  burner,  as  also  fans,  came  into  more 
extended  operation  during  the  year,  and  there  is  a  general 
tendency  to  appreciate  the  advantage  of  increased  Gay 
In  ac  tower  space.  In  the  Widnes  District  large  fans, 
running  at  low  speed,  are  said  to  be  moro  in  favour,  and 
are  generally  placed  between  two  Gay  Lussac  towers.  As 
a  striking  instance  of  the  advantage  of  reduced  chamber 
space,   mention  is  made  of  a  works  where  two  chamber 

etc  were  formerly  worked  without  towers,  the  chamber 

pace  of  24—26  ob.  ft.  per  lb.  of  sulphur  charged  per 
day,  whereai  after  denuding  one  set  and  increasing  the 
height  of  the  first  and  second  chambers  of  the  Other 
(3-chamber)  §e1  from  18  to  25  ft.  introducing  towers  of 

libera]  rize,  fan  draught,  and  water  spray  in  lieu  of  steam, 

28  per  cent,  more  acid  hi  been  produced  with  67-7  pa 
cent,  of  the  original  chamber  pare  and  11-4  cb.  ft.  of  | 
j„  i  lb.  of  ulphur  charged  per  24  hours.  A  novel  method 
of  mtrodocing  nitrous  gases  by  praying  nitre  solution 
into  the  Ural  chamber  is  reported  to  have  given  satisfactory 
p  nit-  .it  another  works  and  appears  likely  to  extend. 
The    "  Opl  "  system  referred   to  in  the  last  Report  (this 
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J.,  1912,  716)  has  continued  in  constant  use,  and  a  second 
installation  has  been  put  into  successful  operation.  A 
fatality  caused  by  the  inhalation  of  nitrous  vapours  is 
recorded  ;  this  occurred  during  the  removal  of  coke  pack- 
ing from  a  Gay  Lussac  tower,  although  previously  well 
washed  out.  Means  recommended  for  reducing  to  a 
minimum  the  dangers  associated  with  the  operation  in 
question  are  (1)  washing  the  tower  with  strong  sulphuric 
acid  prior  to  washing  with  water  and  steam,  (2)  the  main- 
tenance of  a  downward  draught,  and  (3)  the  use  of  a 
"  safety  pipe,"  fitting  with  a  pneumatic  pad  against  the 
face  of  the  operator,  as  required  by  the  Special  Rules  of 
the  United  Alkali  Co.  The  use  of  fans  in  place  of  the 
steam  jet  form  of  draught  inducer  in  Kessler  plant  for 
concentrating  sulphuric  acid  is  on  the  increase.  The 
"  cascade  "  system  of  concentrating  continues  to  gain  in 
favour  and  is  now  in  widely  extended  operation,  silica 
and  "tantiron"  evaporating  vessels  being  used. 

Chemical  manure  works  were  kept  actively  in  operation 
during  the  year,  and,  as  with  sulphuric  acid  manufacture, 
the  production  has  expanded  in  spite  of  a  steady  falling 
off  in  the  number  of  works.  The  use  of  mechanical  methods 
for  dealing  with  the  solidified,  freshly  prepared  product 
has  further  extended.  The  quantities  of  manure  materials, 
expressed  in  tons,  imported  into  the  United  Kingdom 
during  the  years  1910-12  were  : — 


1912. 

1911. 

1910. 

Guano      

14,115 
520,270 
123,580 

34,124 
493,413 

128,487 

7,000 

Sodium  nitrate 

450,000 
120,600 

The  exports  of  ammonium  sulphate  in  1912  amounted 
to  287,000  tons,  as  compared  with  an  estimated  home 
consumption  (for  all  purposes,  including  manure  manufac- 
ture) of  90,000  tons.  The  corresponding  figures  for  1911 
were  292,000  and  85,500  tons.  The  anticipated  increase 
in  "  Sulphate  and  Muriate  of  Ammonia,  and  Gas  Liquor 
Works  "  was  only  partially  realised  in  consequence  of  the 
coal  strike,  but  a  further  increase  is  recorded  in  the  amount 
of  ammonia  recovered,  this  (expressed  as  tons  of  sulphate) 
for  the  United  Kingdom  being  : — 


1912. 

1911. 

1910. 

Shale  works    

Coke  oven  works 

Producer-gas  and  carbonising 
works  (bone  and  coal)    

172,094 
17,026 
62,207 

104,932 

32,049 

168,783 
20,121 
60,765 

105,343 

29,964 

167,820 
20,139 
59,113 
92,665 

27,850 

Total    

388,308 

384,976 

367,587 

The  decided  increase  in  the  production  in  gas  works 
is  attributed  to  the  demand  for  gaseous  fuel  at  a  time 
when  solid  fuel  was  scarce.  The  "  direct  "  method  of 
producing  ammonium  sulphate  (see  this  J.,  1911,  890; 
1910,  1364)  is  being  more  extensively  adopted,  and  atten- 
tion is  again  drawn  to  its  advantages  for  small  gas  under- 
takings making  as  little  as  five  million  cb.  ft.  per  annum. 
The  loss  of  ammonia  whilst  handling  and  storing  am- 
moniacal  liquor  is  once  more  emphasised.  No  further 
progress  has  been  made  in  the  production  of  sulphate  from 
gases  containing  ammonia  and  hydrogen  sulphide,  without 
the  use  of  sulphuric  acid,  the  working  of  the  plant  men- 
tioned in  the  Report  for  191 1  (he.  cit.)  having  been  stopped. 
The  oxide  of  iron  purifier  is  most  widely  adopted  for 
dealing  with  the  noxious  gases  evolved  during  the  dis- 
tillation of  gas  liquor,  and  the  heap  purifier  is  gradually 
replacing  the  older  forms.  As  a  rule  it  is  desirable  to  have 
two  or  more  interchangeable  purifiers,  and  frequent  change 
is  of  advantage  in  avoiding  the  formation  of  too 
large  a  quantity  of  sulphided  oxide,  with  consequent  ten- 
dency to  undue  rise  of  temperature  during  revivification  ; 
when  comparatively  small  quantities  of  fouled  oxide  have 
to  be  dealt  with,  revivification  is  facilitated  and  danger  of 
firing  is  reduced.  Further  inquiry  has  been  made  during 
1912  into  the  behaviour  of  oxide  of  iron  during  fouling  and 


revivification  (see  Report  for  1911,  he.  cit.).  The  effect 
of  treating  various  samples  of  hydrated  oxide  with  excess 
of  hydrogen  sulphide  in  a  closed  vessel  has  been  studied, 
under  conditions  which  permitted  the  rate  of  absorption 
and  total  absorption  to  be  measured.  A  sul- 
phuretted hydrogen  burette  "  for  determining  the  exact 
absorptive  power  of  an  oxiJe  for  hydrogen  sulphide  is  des- 
cribed ;  it  consists  of  a  vessel  in  which  a  weighed  quantity 
(about  1  grm.)  of  oxide,  contained  in  a  small  glass  cup 
floating  on  mercury,  is  exposed  to  the  action  of  hydrogen 
sulphide,  a  burette  for  measuring  the  gas  over  mercury 
(on  which  hydrogen  sulphide  has  no  action  at  the  ordinary 
temperature,  in  absence  of  oxygen),  and  generators  for 
hydrogen  sulphide  and  hydrogen  (the  latter  for  rinsing 
purposes).  In  the  event  of  carbon  dioxide  being  evolved 
during  the  reaction,  the  burette  is  so  arranged  that  the 
whole  of  the  gas  may  be  passed  through  a  solution  of 
sodium  hydroxide  and  the  hydrogen  sulphide  determined 
iodometrically,  the  proportion  of  carbon  dioxide  being 
obtained  by  difference,  and,  when  extraction  of  the 
sulpbided  material  with  carbon  bisulphide  is  desired,  ether 
may  be  admitted  to  the  cup  by  a  side  tribe,  prior  to  trans- 
ferring the  cup  to  a  "  hydrogen  filter  "  (also  described), 
in  which  treatment  with  carbon  bisulphide  or  water  may 
proceed  in  absence  of  air.  Experiments  were  made  on 
pure  hydrated  oxide,  Fe203,H20,  prepared  by  precipitating 
ferric  chloride  with  ammonia  and  drying  at  100°  C,  on 
mixtures  of  this  oxide  with  sodium  or  calcium  carbonate, 
and  on  natural  and  artificial  oxides.  The  results,  which 
are  given  in  tables,  show  that  the  rate  of  sulphiding  ia 
rather  less  in  the  case  of  natural  and  spent  oxides  than 
with  pure  oxide,  but  that  an  approximate  measure  of  the 
sulphiding  value  of  an  oxide  may  be  obtained  by  a  4  hours' 
test.  The  "efficiency  "  of  an  oxide,  which  is  denned  as 
the  maximum  volume  of  hydrogen  sulphide,  measured  at 
0°  C.  and  760  mm.,  that  a  given  weight  of  oxide  (dried  at 
100°  C.)  is  capable  of  absorbing,  calculated  per  100  volumes 
of  hydrogen  sulphide  absorbed  by  an  equal  weight  of 
Fe,03,H20  under  similar  conditions,  can  be  accu- 
rately determined  by  a  5-days'  test  and  approximately 
in  a  shorter  time.  The  theoretical  maximum  efficiency  of 
an  oxide  expresses  the  amount  of  Fe201,H20 
present  per  100  pts.  of  oxide,  dried  at  100°  C., 
but  the  actual  efficiency  as  found  by  experiment  is  gener- 
ally much  below  this  theoretical  maximum  deduced  from 
the  percentage  of  iron  present.  Sodium  or  calcium  car- 
bonate, if  present,  tends  to  react  forming  double  sulphides, 
with  the  evolution  of  carbon  dioxide  ;  in  the  case  of  natural 
oxides,  the  amount  of  carbon  dioxide  is  small  and  can  be 
neglected  in  an  approximate  test,  but  with  artificial 
oxides  where  carbonates  are  present,  the  amount  is  large 
and  must  be  allowed  for.  The  series  of  temperature 
experiments  at  oxide  purifiers  begun  in  1911  (he.  cit.),  have 
been  continued  (at  one  English  and  two  Scotch  works) ; 
in  no  case  did  the  temperature  of  the  oxide  exceed  55°  C. 
As  regards  cure  for  "  sourness,"  alternate  treatment  of 
the  moist  material  with  alkali  or  alkaline  earth  and 
exposure  to  air  is  found  effective. 

Chlorine  works  are  reported  as  having  been  active 
during  the  greater  part  of  the  year,  although  production 
was  restricted  for  a  time  owing  to  scarcity  of  fuel  affecting 
the  alkali  works  where  the  bulk  of  the  chlorine  is  produced. 
The  use  of  mechanical  arrangements  for  the  production  of 
bleaching  powder  has  further  extended,  and  improves 
alike  the  conditions  affecting  employees  and  those  in 
fluencing  the  environment  of  the  works. 

A  further  increase  is  noted  in  the  number  of  Tin  Plate 
Flux  works  in  South  Wales,  but,  after  opening  with  great 
activity,  the  year  closed  with  restricted  output  consequent 
on  a  lessened  demand  for  tin  plates.  The  methods  intro- 
duced for  minimising  the  escape  of  hydrogen  chloride  have 
proved  satisfactorv,  the  general  average  escape  falling  from 
"0-219  grain  per"  cb.  ft.  in  1911  to  0170  in  1912,"  but 
ft  is  considered  that  many  operations  carried  out  in  tin 
plate  works  would  well  repay  scientific  investigation.  In 
connection  with  scruff  washing,  it  is  pointed  out  that  the 
masses  of  scruff  must  not  be  excessively  large,  and  wash- 
ing must  be  continued  for  several  days,  the  water  being 
kept  as  near  boiling  point  as  possible  by  the  admission  ol 

Bteam;   furthermore,   there   inu-t    be   S   continuous  Supply 
of  running  water,  for  the  removal  of  soluble  chlorides,  etc., 
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from  the  washing  tank.  A  sumciency  of  subsequent  settling 
space  is  also  necessary.  A  new  method  of  scruff  treat- 
ment, due  to  S.  V.  Bowen  of  Swansea,  is  in  use  at  one 
works  and  has  been  found  satisfactory  ;  the  main  bulk 
of  the  metal  is  liquated,  the  scruff  being  heated  in  a  closed 
retort  ;  oily  material  and  tin  chloride  are  distilled  off  and 
condensed;  the  distillate  separates  on  standing  into  two 
layers,  an  upper  layer  of  oil  and  a  lower  one  containing 
much  tin  chloride  in  solution,  from  which  metallic  tin  can 
be  separated  as  a  spongy  mass  by  means  of  scrap  zinc, 
th«  resulting  zinc  chloride  solution  being  used  to  replace 
part  of  the  tlux  in  the  tinning  pot.  The  residue  from  the 
retort  is  washed  with  water  and  is  then  calcined  at  a  low 
temperature. 

The  number  of  sulphide  works  under  inspection  increased 
from  69  in  1911  to  78  in  1912,  and  attention  is  called  to 
the  fact  that  the  use  of  hydrogen  sulphide  in  a  works  for 
subsidiary  operations,  such  as  the  removal  of  metallic 
impurities  from  a  crude  product,  necessitates  registration 
under  the  Act.  During  the  year,  4  works  in  which  sulphide 
colouis  were  manufactured  were  found  to  require  registra- 
tion in  this  class. 

The  development  of  the  use  of  tar  for  road  surfaces  and 
the  recognition  that  crude  tar  is  not  so  desirable  as  the 
prepared  material,  from  which  water  and  naphtha  have 
been  removed,  have  led  to  a  local  demand  in  many  districts, 
whicli  has  encouraged  the  erection  of  tar  distillation  plants 
to  provide  a  convenient  local  supply  of  suitable  materia!. 

In  Scotland,  the  number  of  works  registered  was  one 

-  than  in  1911.  64,242  tons  of  bones  and  phosphates 
wi -re  dissolved,  as  compared  with  60,284  tons  in  1911,  and 
1  ;^."82  tons  of  pyrites  have  been  buined,  as  against 
133,740  tons  in  1911.  The  production  of  ammonium  salts 
(expressed  as  sulphate)  and  pitch  amounted  to  120,347 
tons  and  151,34;')  tons  respectively,  the  corresponding 
figures  for  1911  being  121,339  and"  165,692  tons.  It  is 
noted  that  the  life  of  lead-work  of  sulphuric  acid  chambers 
is  much  shorter  than  formerly,  even  where  intensive 
practice  is  not  in  force.  Great  activity  is  reported  at  all 
the  shale  works,  owing  to  the  increasing  demand  for  oil. 
The  total  shale  mined  and  quarried  in  Scotland  during 
1912  was  3,184,826  tons,  as  compared  with  3,116,803  tons 
in  1911,  the  yield  of  ammonium  sulphate,  per  ton  of 
shale,  remaining  stationary  at  437  lb.  During  1912  a 
smaller  average  number  of  iron  blast  furnaces  were  in 
operation  than  in  any  year  since  1894,  in  which  year  also  a 
prolonged  coal  strike  occurred.  The  pig  iron  produced  in 
1912  was  1,198,000  tons,  as  compared  with  1,401,000  tons 
in  1911.—  F.  Sodn-. 

Sulphuric     acid     and     sulphuric     anhydride.     H.     Giran. 
Comptes  rend.,  1913,   157,  221—223. 

The  author  has  repeated  and  extended  the  investigation 
of  IV  kt-ring  (this  J.,  1890,  290)  on  the  solidifying  points 
of  mixtures  of  sulphuric  acid  with  water.  Mixtures 
containing  between  68  and  76  per  cent.  H2S04  crystallise 
with  extreme  difficulty  and  only  when  subjected  to 
prolonged  and  very  energetic  agitation.  The  portion 
of  th<-  enrve  corresponding  to  these  mixtures  has  a 
maximum  at  — 3<i  7  C.  fH2SO4,2H20)  and  two  entectfc 
points  at  —46  CL  Oil-:,  p,.r  cent.  H,Sf)4)  and  — 11°  C.  (75 
]*t  eent.  H2S04)  respectively.  Pickering's  results  are 
confirmed.  In  the  case  of  mixtures  of  sulphuric 
anhvdride  and  water,  the  eurve  has  a  maximum  at  35°  C 
fffjS.O.),  a  change  of  direction  at  26°  C.  (8«0,aH,),  and 
two  points  at  —  B  B    C  (85*2  per  eent.  80t)  and 

(')'.i   pet  eent.   SOj).      The  nirve  ends  in  a  "-traight 

line    terminating     at     the     solidifying     point     of     pure 

Iphwk     anhydride     (80*  C).       Ordinary    /9-sulphuric 

anhydride    i-   considered   to  be  a  mixture  of  a  crystalline 

and  an  amorphous  modification. — A.  S. 

Pfnligueout     acid,     crude     and     rffifird.     G.     Frerichs. 
Apoth.-7>it.,   1818,  28,  52.7—526. 

•  i.fH    of    crude    Sflid.    '  orifainirig,     respectively,    acid 
eepoadjpe   to   8-4   and    8  7    jxr   cent,    of   acetic  acid, 

yielded   distillate*  containing  only  3-9  and  42   \«  r  cent. 

of  aeetk  *<  id.     A  pore  are  tic  acid  solution  of  6*3  pel  eent. 

•  'rength   yielded    80   per  ant.   of   distillate   containing 

tier  eent.  Of  arid,  while  a  sample  of  crude  pyroli^rieous 


acid  16  years  old  yielded  a  distillate  with  702  per  cent,  of 
acid.  It  is  concluded  that  crude  pyroligneous  acid  aa 
now  sold  contains  acids  other  than  acetic  acid,  is  of 
inferior  quality  to  that  obtainable  formerly,  or  may 
consist  of  a  waste  product  from  which  much  of  the  acetic 
acid  has  already  been  distilled. — R.  G.  P. 

Ammonium  sulphate  ;    Influence  of  nitrous  compounds  in 

the  sulphuric  acid  on  the  colour  of from  gas-liquor* 

I.  Ceruti.     L'Ind.  Chim.,  1913, 13,  193—194. 

It  is  stated  that  discolouration  of  ammonium  sulphate 
made  from  gas-liquor  is  frequently  due  to  the  presence  of 
nitrous  compounds  in  the  sulphuric  acid  used.  The 
nitrous  compounds  interact  with  volatile  organic  impurities 
from  the  gas-liquor,  with  the  formation  of  coloured 
substances. — A.  S. 

Potassium  ferricyanide  solution  ;    Action  of  various  metals 

on .      G.    McP.    Smith.      Z.   anorg.    Chem.,    1913, 

82,  63—70. 

Potassium  ferricyanide  solution,  when  heated  with 
metallic  iron,  is  reduced,  probably  in  accordance  with 
the  equation,  4K3FeCy6-f-2Fe  =  Fe2(FeCy6)+3K4FeCy)l. 
Nickel  (on  prolonged  heating)  and  zinc  (at  the  ordinary 
temperature)  likewise  effect  reduction,  becoming  coated 
with  a  greenish  deposit,  but  neither  metal  is  dissolved. 
Silver  reacts  in  the  cold  according  to  the  equation, 
4Ag+4K3FeCy6  =  Ag4FeCy6  +  3K4FeCy6,  and  on  heating 
this  change  is  succeeded  by  secondary  reactions,  part  of 
the  silver  going  into  solution  as  a  complex  compound. 
Mercury  is  dissolved,  with  the  separation  of  iron,  apparently 
in  the  metallic  state  ;  the  primary  reaction  is  probably 
in  accordance  with  the  equation,  2K3FeCy6  +  3Hg  = 
3K2HgCy4-f  2Fe.  Gold  slowly  dissolves  in  potassium, 
ferricyanide  solution  with  the  production  of  ferrocyanide 
(compare  Beutel ;  this  J.,  1912,  1123).— F.  Sodn. 

Lithium   sulphate;     Equilibrium    of with    the    alkali 

sulphates  in  the  presence  of  their  mixed  solution  up  to 
100°  C.  C.  Spielrein.  Comptes  rend.,  1913,  157, 
46—48. 

With  a  mixture  of  sodium  and  lithium  sulphates  in  water, 
the  double  salt,  Li2S04,Na2S04,5-5H„0,  can  exist  between 
0°and  16°  C.  Between  16°  and  24°  C.  Li„S04,3Na2S04, 
12H20  exists;  at  28°  C.  4Li2S04,Na2S04,5H20,  and 
between  32°  and  100°  C.  Li2S04,Na2S04,3H20  ,- 
the  maximum  solubility  for  the  last-mentioned  is  between 
53°  and  63°  C.  The  isotherms  for  a  mixture  of  the 
sulphates  of  lithium  and  of  potassium  and  ammonium, 
respectively  gave  indications  of  the  existence  of 
Li2S04,K2S04  and  Li2S04,(NH4)2S04,  up  to  100°  C. 

— F.   Shdn. 

Bleaching  powder  solution  ;    Rate  of  evolution  of  oxygen 

from in  presence  of  small  quantiti\«  of  cobalt  nitrate, 

and  the  influence  of  various  compounds  on  this  decom- 
position. N.  M.  Bell.  Z.  anorg.  Chem.,  1913,  82, 
145—163. 

The  rate  of  decomposition  of  bleaching  powder  solution 
in  the  presence  of  small  quantities  of  cobalt  nitrate  ift 
found  to  be  proportional  to  the  concentrations  of  the 
components,  evolution  of  oxygen  being  very  greatly 
accelerated,  and  the  results  obtained  are  in  accordance 
with  a  unimolecular  reaction.  Further  addition  of 
acids  (hydrogen  ions)  stimulates  the  reaction,  and  alkalis, 
(hydroxyl  ions)  have  a  retarding  effect,  whilst  salts  may, 
like  copper  sulphate,  increase  or,  like  zinc  sulphate, 
diminish  the  rate  of  decomposition,  or  they  may,  like 
sodium  chloride,  exert  no  influence.  The  reaction  is- 
accelerated  by  heating  or  shaking,  and  is  more  rapid  when 
cobalt  nitrate  is  added  to  bleaching  powder  solution, 
than  when  the  solutions  are  mixed  in  the  reverse  order. 
Nickel  sulphate  and  (in  a  feeble  degree)  ferrous  sulphate 
•  behave  like  cobalt  nitrate. — F.  Sodn. 

Hyp  ichlorite.s  into  chlorates  and  hypobromiles  into  bromates  ; 

Spont/intous     transform/] (ion     of    .       J.      Clarens. 

Ccmptes  rend.,  1913,  157,  216—219. 

Evidence  is  brought  forward  showing  that  in  the  trans- 
formation of  hypochlorites  and  hypobromites  into  chlorates* 


Vol. XXXII., No.  15.]      Cx.  VII.— ACIDS;  ALKALIS;  SALTS;  NON-METALLIC  ELEMENTS. 


789 


and  bromates  respectively,  chlorites  and  bromites  are 
formed  as  intermediate  products.  If  chlorite  be  added  to 
a  strongly  alkaline  solution  of  hypochlorite,  it  gradually 
disappears  on  keeping,  but  the  content  of  hypochlorite 
remains  constant.  Only  in  solutions  poor  in  hypochlorite 
does  a  notable  quantity  of  chlorite  remain  undecomposed. 
In  solutions  only  slightly  alkaline,  some  hypochlorite 
disappears  simultaneously  with  the  chlorite.  The  author 
has  detected  appreciable  quantities  of  chlorite  in  old 
commercial  solutions  of  hypochlorite  almost  completely 
converted  into  chlorate. — A.  S. 


Magnesium    carbonate ;      Thermal    dissociation    of  ■ 


R.  Marc  and  A.   Simek.     Z.  anorg.  Chem.,   1913,  82, 
17^9. 

The  dissociation  of  perfectly  dry  magnesium  carbonate 
proceeds  with  extraordinary  slowness,  and  the  longer 
the  carbonate  has  been  heated,  the  slower  does  the  process 
become,  owing  probably  to  surface  change.  Dissociation 
is  much  accelerated  by  a  trace  of  moisture,  especially 
when  this  is  present  in  the  carbonate  and  evolved  with  the 
carbon  dioxide,  and  the  opposite  process  of  carbonate 
formation  is  also  accelerated  by  moisture.  Magnesium 
carbonate  retains  moisture  with  great  obstinacy,  and  its 
presence  probablv  accounts  for  the  dissociation  in  stages 
observed  by  Brill  (Z.  anorg.  Chem.,  1905,  45,  283),  and 
attributed  to  the  formation  of  successive  basic  carbonates, 
as  also  the  discordant  results  of  other  workers.  The 
dissociation  curve  is  given  for  the  interval  330° — 520°  C, 
the  dissociation  pressure  being  1  atmo.  at  402°  C.  Specially 
prepared  rhombohedral  magnesite  was  employed  in  the 
investigation. — F.  Sodn. 


Calcium  hydride  [ ;    Thermal  dissociation  of ].     W. 

Moldenhauer  and  C.   Roll-Hansen.     Z.   anorg.   Chem., 
1913,  82,  130—140. 

Determinations  of  the  dissociation  pressure  of  calcium 
hydride,  heated  in  a  porcelain  tube  lined  with  iron,  have 
given  values  increasing  from  1 1  mm.  at  780°  C.  to  705  mm. 
at  1027°  C.  ;  with  an  unlined  tube,  the  pressures  observed 
are  much  too  high,  owing  to  the  hydride  subliming  and 
attacking  the  walls  of  the  tube.  The  results  indicate  the 
existence  of  a  hydride,  CaH,  in  addition  to  that  already 
known,  and  curves  are  given  showing  the  dissociation 
pressures  of  each. — F.  Sodn. 


Calcium  hydride  ;    Action  of on  sulphates.     E.  Ebler 

and  K.  Herrdegen.     Ber.,  1913,  46,  2264—2266. 

The  authors  recommend  the  use  of  calcium  hydride  as 
an  autogenous  i  educing  agent  (acting  like  aluminium 
in  thermite)  for  the  reduction  of  insoluble  sulphates. 
Barium  sulphate  yields  barium  sulphide  and  lime,  the 
whole  of  the  hydrogen  being  evolved  as  gas.  The 
reaction  would  also  take  place  with  aluminium  (or  calcium) 
but  in  this  case  it  is  almost  explosive,  and  the  residue, 
composed  mainly  of  fused  alumina,  must  be  subjected 
to  a  very  tedious  process  of  pulverisation  before  it  can  be 
extracted  with  acid.  The  residue  from  a  calcium  hydride 
reduction  is  completely  soluble  in  acid,  and  is  easily 
powdered.  The  reaction  will  probably  be  very  useful 
in  dealing  with  the  raie  earths. — W.  H.  P. 

Rare  earth  salts  of  1. 4.2 -bromo.iitrobenzenesulphonic  acid  ; 

Solubilities   of  the .     S.    H.    Katz  and   C.    James. 

J.  Amer.  Chem.  Soc,  1913,  35,  872—874. 

The  lanthanum,  cerium,  praseodymium,  neodymium, 
yttrium, samarium, europium,  gadolinium, erbium,  thulium, 
and  vtterbium  salts  of  1.4.2-bromonitrobenzenesulphonic 
acid  have  been  prepared  :  the  first  four  crystallise  with  8, 
the  next  four  with  10,  and  the  last  three  with  12  mols. 
HjO.  The  solubilities  of  the  salts  (per  cent,  of  anhydrous 
salt)  in  water  at  25°  C.  are  as  follow:  yttrium,  5-739; 
lanthanum,  4-771  ;  cerium,  5-559 ;  praseodymium, 
5-730;  neodymium,  6-762  ;  samarium,  7-272  ;  europium, 
6-310 ;  gadolinium,  5-938 ;  erbium,  6056  ;  thulium, 
6-379  ;  ytterbium,  7-294.— A.  S. 


Carbides  of  the  rare  earths  ;    Action  of  water  on  the . 

A.  Damiens.     Comptes  rend.,  1913,  157,  214 — 216. 

The  carbides  of  cerium,  lanthanum,  neodymium,  praseo- 
dymium, and  samarium  were  prepared  by  Moissan's 
method,  and  their  purity  ascertained  by  metallographic 
examination.  On  decomposition  with  water  the  carbides 
yielded  mainly  acetylenic  hydrocarbons,  together  with 
hydrogen,  ethylene  and  its  homologues,  and  ethane  and 
its  homologues ;  no  methane  was  formed.  By  using 
an  acid  solution  of  ferric  chloride  in  place  of  water, 
and  moderating  the  reaction,  the  acetylenic  hydrocarbons 
unmixed  with  other  gases  could  be  obtained.  The  reaction 
between  these  carbides  and  water  is  represented  thus  : 

C2M+3H20=M(OH)3+C2H2+H2 ; 

ethylene  and  ethane  and  their  homologues  are  formed 
by  hydrogenation  of  the  acetylenic  hydrocarbons. — A.  S. 

Radioactive   substances  ;     Colloidal   solutions   of .     F. 

Paneth.     Kolloid-Zeits.,  1913, 13,  1—4. 

Evidence  is  brought  forward  in  favour  of  the  view  that 
the  concentration  of  polonium  and  radium  E  in  a  nitrate 
solution  by  dialysis  (see  this  J.,  1913,  362)  is  due  to  the 
fact  that  these  radioactive  elements  form  nitrates  which 
are  readily  hydrolysed,  yielding  colloidal  solutions  of  the 
hydroxides. — A.  S. 


Aluminium  nitride;    Reactions  of- 


-.     F.   Fichter  and 
A.  Spengel.     Z.  anorg.   Chem.",   1913,  82,   192—203. 

Aluminium  nitride  prepared  by  heating  aluminium 
powder  in  a  current  of  nitrogen,  powdering  the  product, 
and  renewing  the  treatment  for  1 — 2  hours  at  1100° — 
1200°  C.  (this  J.,  1907,  871),  may  be  purified  by  heating 
for  a  short  time  to  a  red  heat  in  the  presence  of  dry  hydro- 
gen chloride  ;  free  aluminium  and  iron,  which  impart  a  grey 
colour  to  the  crude  nitride,  are  thus  volatilised  as  chlorides, 
leaving  a  white  product.  The  purified  n  itride  is  decomposed 
by  fused  alkalis  or  by  aqueous  solutions  of  acids  or  alkalis, 
with  the  production  of  ammonia,  and  may  be  analysed 
by  fusion  with  potassium  hydroxide,  or  better  by  5 — 6 
hours  gentle  boiling  with  dilute  sulphuric  acid  (1  to  4) 
and  subsequent  distillation  with  alkali.  It  is  slowly 
attacked,  on  heating,  by  dry  halogens  and  more  rapidly 
by  sulphur  chloride  vapour,  giving  aluminium  halide 
and  nitrogen ;  it  is  slowly  oxidised  by  heating  with  air  or 
oxygen,  and  is  more  rapidly  attacked  by  basic  oxidising 
agents  (lead  oxide,  sodium  peroxide,  etc.)  than  by  those 
of  a  neutral  or  acid  character  (potassium  nitrate,  chlorate, 
etc.).  ;  it  is  slowly  attacked  by  sulphur,  carbon  bisulphide, 
or  phosphorus  at  a  high  temperature,  and  on  heating  with 
a  dry  mixture  of  sodium  and  potassium  carbonates  and 
carbon  in  an  atmosphere  of  carbon  monoxide,  at  750° — 
800°  CL,  gives  cyanide ;  ethyl  alcohol,  at  230°  C,  reacts 
to  form  triethylamine.  The  amorphous  nitride  prepared 
by  the  authors'  method  differs  in  specific  gravity  from  the 
commercial  crystallised  product,  but  the  two  are  identical 
as  regards  chemical  properties. — F.  Sodn. 

Nitrogen ;      Fixation    of    atmospheric by    means    of 

boron     compounds.      I.  Reactions     at     high     pressures. 
A.  Stahler  and  J.  J.  Elbert.     Ber.,  1913,  46,  2060—2077. 

The  reaction  between  carbon  and  boric  anhydride  begins 
at  about  1200°  C.  Calcium  borate  does  not  react  with 
carbon  alone  at  temperatures  below  1700°  CL,  but  if 
nitrogen  Is  present  this  gas  begins  to  be  absorbed  at 
1280°  C.  In  the  electrolysis  of  fused  borax,  the  yield 
of  elementary  boron  is  only  about  121  per  cent,  of  the 
theoretical  current  yield,  assuming  that  the  sodium  at  the 
cathodo  reduces  B407*  ions.  Boric  acid  can  also  be 
reduced  by  calcium  carbide  with  the  formation  of  calcium 
boride.  If  boron  nitride  is  heated  in  carbon  vessels  it 
does  not  begin  to  give  off  nitrogen  till  about  2450°  C. 
The  authors  have  devised  and  constructed  a  very  con- 
venient electric  resistance  furnace  which  can  be  used 
for  pressures  up  to  500  atmospheres  and  for  temperatures 
up  to  2500°  C.  In  this  furnace-  starting  with  boric  anhy- 
dride, charcoal,  and  nitrogen  they  find  that  the  best 
yields  of  boron  nitride  are  obtained  at  1600° — 1700°  C. 

c  2 


- 


Cl.  VII.— ACIDS  ;  ALKALIS  ;  SALTS  ;  NON -METALLIC  ELEMENTS.        [August  15,  1313. 


At  ordinary  pressures  they  have  obtained  26  to  28  per 
cent,  and  at  higher  pressures  (about  70  atmospheres) 
thev  were  able  to  obtain  85  per  cent,  calculated  on  the 
amount  of  boron  in  the  trioxide  used.  From  calcium 
borate  (boroealeite),  carbon,  and  nitrogen  starting  at 
about  1800"  and  allowing  the  temperature  to  fall  to  about 
1400  (.'..  a  mixture  is  obtained  containing  both  boron 
nitride  and  calcium  eyanamide.  The  object  of  lowering 
the  temperature  is  to  bring  it  within  the  range  of  stability 
of  the  cvanamide  which  would  be  almost  completely 
decomposed  into  carbide  and  nitrogen  at  1800°  C.  Pressure 
has  very  little  effect  on  the  absorption  of  nitrogen  by 
mixtures  of  boroealeite  and  carbon.  The  amount  of 
nitrogen  absorbed  per  gram  of  boron  in  the  original 
mixture  is  neater  for  calcium  borate  mixtures  at  pressures 
op  to  30  atmospheres,  while  at  higher  pressures  the 
advantage  is  with  the  boron  trioxide. — W.  H.  P. 


Iodine  ;   A  OBM  of  catalytic  action  of 


-.  [Interaction  of 
phosphorus  trichloride  and  sulphur  chloride.]  M.  Kohn 
and  A.  Ostersetzer.  Z.  anorg.  Chem.,  1913,  82,  240— 
241. 
The  reaction,  3PC1,+SX1,=PC15+2PSC13,  is  much 
accelerated  by  iodine,  70  per  cent,  of  the  calculated  yield 
of  phosphorus  pentachloridc  being  obtained  by  boiling 
a  mixture  of  15  grms.  of  sulphur  chloride,  45  grms.  of 
phosphorus  trichloride,  and  0-1  grm.  of  iodine  for  2  hours. 

— F.  Sodn. 

Precipitation  of  gold  by  manganous  salts.     Brokaw.  See  X. 

Patents. 

Sulphuric   acid;    (1)   Process   of  manufacture  of by 

means  of  towers,  on  the  principle  of  lead  chambers.  (2) 
Apparatus  for  concentrating  sulphuric  acid.  A.  G. 
Duron.  Fr.  Pats.  453,733  and  453,742,  Jan.  29,  1913. 
Under  Int.  Conv.,  Feb.  14,  1912. 

(1)  Reaction  towers  take  the  place  of  chambers,  each 
tower  being  fed  with  a  portion  of  the  acid  produced 
in  it,  and  supplied  separately  with  nitrous  products  and 
water.  Other  towers  provide  as  usual  for  concentration, 
denitration,  and  absorption.  (2)  The  floor  of  the  con- 
centrator is  divided  into  three  approximately  parallel 
channels,  along  which  the  acid,  introduced  through  a 
regenerator  column,  flows  in  a  zigzag  path.  Super- 
heated gas  passes  in  the  opposite  direction  along  the  side 
channels  and,  in  the  central  channel,  is  made  to  pass 
through  the  acid,  on  to  which  it  is  conducted  in  a  number 
of  parallel  currents  perpendicular  to  the  direction  of 
flow,  by  m<>am  of  a  series  of  "  blind  "  transverse  channels 
having  walLs  depending  into  the  acid  and  communicating 
alternately  with  each  side  channel.  The  acid  is  thus 
repeatedly  subjected,  as  it  flows  th«ough  the  central 
channel,  to  the  action  of  superheated  gas  in  a  dry  state, 
and  concentration  may  be  carried  to  a  high  degree. 

— F.  Sodn. 

Boron-tungsten   compound  [Jor   incandescensce  filaments]  ; 

Process  for  the  production  of  a .     F.    Hansen  and 

W.   F.  Mohr,  London.      Kng.  Pat.  3525,  July  25,   1912. 

trioxide  i-t  saturated  with  a  solution  containing 
3  grm*.  of  boric  anhydride  in  40  grms.  of  water,  dried,  and 
heated  to  about  70V  C.  in  a  neutral  atmosphere.  The 
resulting  prodnol  i-  redooed  by  heating  with  an  equal 
weigh*  of  zinc  jK.wder  to  ftboo.1  1100°  C.  in  a  neutral 
Mphere,  after  which  the  zinc  is  removed  by  means 
of  and,  and  the  residue  i-  trashed  and  dried.  The  sub- 
Mi-  obtained  h  more  infusible  than  pun-  tungsten 

and  ■  particularly  suitable  for  the  manufacture  "f  inean- 
•  •,   filament-. — O.  R. 


m       m/ilerials  ;        Calcination      of  - 


I. 


Llewellyn,  Qoofe,  and  F\  Spenoe  and  Son-,  Ltd.,  Man- 
•has*  r.     fag,   Cat.  i2.:;o-s.  May  n,   1912. 

np.r.E,  aluminou-  material-  (100  parts)  are 
mixed  with  -mall  ooal  (about  8  part-)  and  calcined  in 
heap*  or  beds,  thi  supply  of  air  and  fuel  being  inch  as 


to  produce  a  slow  and  regulated  calcination  at  a  tem- 
perature below  that  at  which  alumina  becomes  insoluble. 

— 0.  R. 


Aluminium  nitrides  and  the  like  ;  Process  and  apparatus  for 

making .     C.   Ellis,  Montclair,  N.J.,  U.S.A.     Eng. 

Pat.  25,630,  Nov.  8,  1912.     Under  Int.  Conv.,  Jan.  30, 
1912. 

Alumina  is  fed  into  and  through  a  furnace,  and  an  explosive 
mixture  of  air  and  a  suitable  nitrogenous  reducing  gas, 
such  as  producer  gas  or  coke-oven  gas,  is  injected  into 
the  charge  so  as  to  produce  "  surface  combustion  "  and 
a  temperature  high  enough  to  produce  nitrification. 
The  products  of  combustion,  as  well  as  an  additional 
supply  of  combustible  gas  and  air,  are  passed  through 
the  charge  at  a  point  approaching  the  zone  of  intense 
combustion. — 0.  R. 

Salts  ;     Treatment    of   solutions    containing   metallic . 

for    the    removal    of   iron.     A.    W.    Gregory,    Hendon. 
Eng.  Pat.  17,672,  July  30,  1912. 

The  solution  of  the  salt  is  heated  and  treated  with  an 
oxidising  agent  in  presence  of  alkali  sulphate,  when  a 
basic  sulphate  of  iron  and  alkali  metal  is  precipitated. 
The  latter  may  be  used  as  a  pigment,  either  directly  or 
after  calcination,  or  as  a  manure. — W.  R.  S. 


Mother  of  pearl ;  Process  and  apparatus  for  the  manufacture 

of     artificial .     J.     Rosen,     London.     Eng.     Pat. 

17,953,  Aug.  2,  1912. 

Artificial  mother  of  pearl  is  prepared  by  the  alternate 
superposition  of  extremely  thin  layers  of  (1),  collodion 
and  (2),  an  ammoniacal  solution  of  a  lime-alkali  silicate, 
the  latter  preferably  containing  casein  and  being  about 
ten  times  as  thick  as  the  collodion  layer.  A  horizontally 
rotating  disc  or  plate  is  used  for  the  formation  of  the 
layers,  the  disc  being  placed  inside  a  suitable  drying  oven, 
so  that  the  required  temperature  may  be  maintained  for 
liquefying  or  drying  the  substances.  Colouring  matter 
may  be  intermittently  dropped  on  to  the  centre  of  the  disc 
so  as  to  form  coloured  lines,  the  casein  may  be  rendered 
insoluble  by  exposing  the  layers  to  the  action  of  form- 
aldehyde vapour,  and  the  resulting  product  may  be 
subjected  to  hydraulic  pressure  to  remove  any  air  bubbles 
and  thoroughly  unite  the  various  layers. — 0.  R. 

Silicious  material  applicable  as  a  heat  insulator  and  for 
other  purposes.  The  British  Thomson-Houston  Co., 
Ltd.,  London.  From  General  Electric  Co.,  Schenectady, 
New  York.     Eng.  Pat.  19,927,  Aug.  31,  1912. 

A  twenty  per  cent,  solution  of  an  alkali  silicate  is  heated 
to  the  point  of  intumescence  (300° — 400°  C.)  and  the 
puffy  material,  which  has  an  apparent  density  of  0-01 — 
0-03,  is  converted,  either  into  silica  by  the  action  ot 
hydrochloric  acid  and  subsequent  washing  and  heating, 
or  into  an  insoluble  silicate,  such  as  aluminium  silicate, 
by  interaction  with  aluminium  sulphate.  In  either  case 
the  resulting  product  is  pseudomorphic  with  the  light, 
frothy  pellets  of  alkali  silicate  from  which  it  was  prepared. 

— 0.  R. 


Sodium   silicate  ;     Process  for   making   solutions   of- 


or  for  dissolving  anhydrous  crystallised  sodium  silicate 
in  water.     V.  Fortea.     Fr.  Pat.  453,539,  Jan.  24,  1913. 

Finely  powdered  anhydrous  sodium  silicate  can,  it  is 
claimed,  be  dissolved  in  water  without  the  use  of  an  auto. 
clave  or  other  special  apparatus. — F.  Sodn. 

Sulphur    dioxide;     Reduction    of .     M.    Ruthenburg, 

London.     Eng.  Pat.  29,030,  Dec.   17,  1912. 

St'i.i'iit'R  dioxide  is  passed  through  a  column  of  coke  or 
other  carbonaceous  material,  which  is  heated  electrically, 
and  the  sulphur  vapour  and  carbon  dioxide,  which  «re 
formed,  are  condensed  and  washed. — O.  R. 
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Ammonium  sulphate  from  ammoniacal  gases  or  vapours  ; 

Process  of  producing .     H.    Koppers,   Essen-Ruhr, 

Germany.     Eng.  Pat.  834,  Jan.  10,  1913. 

Ammoniacal  gases  are  passed  into  a  saturator  in  two 
streams,  one  of  which  is  introduced  at  a  point  near  the 
surface,  where  there  is  an  excess  of  acid,  preferably  the 
place  where  fresh  acid  and  mother  liquor  enter  the  satur- 
ating vessel,  the  other  stream  being  introduced  into  a 
neutral  zone  of  the  bath  near  the  bottom,  preferably 
close  to  the  point  where  the  ammonium  sulphate  is  with- 
drawn. The  salt  is  thus  obtained  as  neutral  as  possible 
without  loss  of  ammonia. — 0.  R. 

Ammonia  from  coal-gas  ;  Process  for  obtaining  purified 


C.  G.  Tufts,  Syracuse,  N.Y.,  Assignor  to  Semet-Solvay 
Co.,  Solvay,  N.Y.     U.S.  Pat.  1,065,566,  June  24,  1913. 

Crude  ammonium  sulphate  is  rapidly  heated  so  as  to 
drive  off  ammonia  with  its  accompanying  impurities  and 
leave  acid  ammonium  sulphate.  The  evolved  ammonia  is 
then  separated  from  the  volatile  impurities  and  recombined 
with  the  acid  salt  to  form  pure,  normal  ammonium 
sulphate. — 0.  R. 

Compounds  of  nitrogen  and  hydrogen  [ammonia]  and  of 
nitrogen,  hydrogen,  and  oxygen  ;   Process  of  manufacture 

of .     F.  Hlavati.     Fr.  Pat.  453,207,  Jan.  15,  1913. 

Under  Int.  Conv.,  Jan.  15,  1912. 

A  mixture  of  nitrogen  and  hydrogen,  or  of  nitrogen, 
hydrogen,  and  oxygen  (pure,  or  composed  for  the  most 
part  of  these  gases),  is  ionised  by  electric  discharges  and, 
after  cooling,  is  brought  in  contact  with  an  insulated 
catalyst,  consisting  of  indifferent  material  carrying  a 
firmly  adherent  deposit  of  finely  divided  platinum  (or 
other  metal  of  the  platinum  group),  intimately  mixed 
with  titanium,  as  far  as  possible  in  atomic  proportions. 
The  apparatus  is  so  arranged,  by  duplicating,  that  the 
gases  may  be  alternately  submitted  to  the  catalyst,  at  a 
temperature  and  pressure  allowing  of  absorption,  and 
that  the  temperature  may  be  raised  by  reversing  the 
direction  of  flow  through  the  reaction  chambers  or  the 
pressure  reduced,  so  that  the  occluded  gases  are  evolved 
in  the  active  state.  Instead  of  employing  electric  dis- 
charges to  ionise  the  gas,  the  catalyst  may  be  rendered 
active  by  emanations  from  pitchblende  or  the  like. 

— F.  Sodn. 

Nitrogen  and  oxides  of  nitrogen  ;    Process  for  the  simul- 
taneous production  of .     Farbwerke  vorm.  MeLster, 

Lucius,  und  Briining.     Fr.  Pat.  453,845,  Jan.  31,  1913. 
Under  Int.  Conv.,  Feb.  19,  1912. 

A  homogeneous  mixture  of  ammonia  and  air,  containing 
a  relatively  large  proportion  (e.g.,  10 — 14-5  per  cent.)  of 
ammonia  and  only  sufficient  oxygen  to  convert  the 
ammoniacal  nitrogen  into  the  desired  oxides  of  nitrogen, 
is  made  to  undergo  combustion  in  the  presence  of  a 
catalyst,  and  the  oxides  of  nitrogen  and  water  produced 
are  separated  (together  or  successively)  from  the  reaction 
products,  by  means  of  apparatus  for  refrigeration  or 
absorption,  leaving  pure  atmospheric  nitrogen  as  a 
residue. — F.  Sodn. 

Vanadium  ;    Manufacture   of  a   catalyst   containing . 

Conidelon    Soc.    Anon.,    Antwerp.     Eng.     Pat.     5174, 
Mar.  1,  1913.     Under  Int.  Conv.,  Mar.  2,  1912. 

Ferric  chloride  is  added  to  a  cold  solution  of  ammonium 
vanadate,  which  has  been  acidified  with  hydrochloric  acid, 
and  the  precipitate,  which  is  produced  on  the  addition  of 
ammonia,  is  washed,  dried,  and  carefully  ignited.  The 
catalyst  is  for  use  in  the  manufacture  of  sulphuric  anhy- 
dride.—0.  R. 

Hydrogen  peroxide  ;  [Electrolytic]  Manufacture  of .     F. 

Fischer,    Charlottenburg,    Germanv.     Eng.    Pat.    8582, 
April  11,  1913.     Under  Int.  Conv., 'July  26,  1912. 

Hydrogen  peroxide  is  produced  at  the  cathode  by  the 
electrolysis  of  solutions  saturated  with  oxygen  under 
pressure.     Using  a  1  per  cent,  solution  of  sulphuric  acid, 


a  current  of  2  volts  at  a  density  of  5  amps,  per  sq.  dcm., 
and  oxygen  under  a  pressure  of  100  atmospheres,  90  per 
cent,  of  the  theoretical  yield  of  3  per  cent,  hydrogen 
peroxide  may  be  obtained. — 0.  R. 


Hydrogen  peroxide  ;    Manufacture  of  - 


-.  Henkel  und 
Co.,  and  W.  Weber,  Diisseldorf,  Germany.  Eng.  Pat. 
8890,  April  15,  1913.     Under  Int.  Conv.,  Jan.  29,  1913. 

Oxygen,  or  air,  and  hydrogen  are  made  to  act  upon  each 
other  under  pressure  in  the  presence  of  water  and  a 
hydrogen  transmitter,  such  as  palladium.  Pure  hydrogen 
peroxide  solution  is  drawn  off  continuously  and  replaced 
by  a  corresponding  amount  of  water.  (See  also  Eng.  Pat. 
8582  of  1903  ;   preceding. )— W.  R.  S. 

Oxalates ;    Method  for   the   manufacture  of .     L.    W. 

Andrews,     Davenport,     Iowa.     U.S.     Pat.     1,065,577, 
June  24,  1913. 

Sawdust  and  alkali  are  heated  in  a  closed  vessel  by  means 
of  superheated  steam  under  low  pressure,  and  the  tem- 
perature of  the  steam  is  continuously  and  gradually 
increased. — O.  R. 


Zinc  sulphate  ;    Production  of  ■ 


-.     A.  G.  Betts,  Troy, 
N.Y.     U.S.  Pat.  1,066,245,  July  1,  1913. 

Materials  containing  zinc  oxide  are  treated  with  sulphuric 
acid  in  presence  of  an  oxidising  agent,  such  as  per- 
manganate, having  a  stronger  oxidising  action  than  ferric 
sulphate.— W.  R.  S. 

Sulphur  ;    Method   of  producing   reversible   colloidal -. 

Aktiebolaget  Kolloid,  Stockholm,  Sweden.     Eng.  Pat. 
7238,  March  26, 1913.    Under  Int.  Conv.,  March  30, 1912. 

Sulphurous  acid  and  hydrogen  sulphide  are  introduced 
into  AT/10  acid ;  the  colloidal  sulphur,  precipitated  by 
addition  of  sodium  chloride,  can  again  be  dissolved 
coUoidaUy.— W.  R.  S. 

Hydrogen;    Process  for  the  production  of .     Badische 

Anilin  und  Soda  Fabrik.     Fr.  Pat.  453,077,  Jan.    11, 
1913.     Under  Int.  Conv.,  May  14,  1912. 

Steam  is  decomposed  by  means  of  heated  spongy  iron 
which  is  prepared  by  the  reduction  of  minerals  or  oxides 
of  iron  by  means  of  carbon  by  external  heating.  The 
metal  is  regenerated  from  the  oxide  formed  by  the  action 
of  reducing  gases  and  is  said  to  retain  its  porosity  after 
repeated  use.  "  Spongy  Swedish  iron  "  prepared  in  the 
above  manner,  is  specially  suitable. — F.  Sodn. 


Hydrogen  ;     Manufacture    of  ■ 


-.  Soc.  L'Air  Liquide 
"(Soc*.  anon,  pour  l'Etude  et  TExploit.  des  Procedes 
G.  Claude).  Fr.  Pat.  453,187,  March  28,  1912. 
Water-gas  or  analogous  gaseous  mixture  is  partially 
liquefied,  so  as  to  give  pure  hydrogen  and  carbon  monoxide 
containing  hydrogen  in  solution,  and  tho  latter  mixture  is 
submitted  to  the  action  of  heated  slaked  lime  or  other 
material  capable  of  reacting  to  yield  more  or  less  pure 
hydrogen  which  is  added  to  the  water-gas  about  to  be 
treated. — F.  Sodn. 

Sulphuric  acid  ;   Tower  system  for  the  manufacture  of . 

A.  G.  Duron,  Wiesbaden,  Germany.     Eng.  Pat.  2408, 

Jan.  29,  1913. 
See  Fr.  Pat.  453,733  of  J  913  ;   preceding.— T.  F.  B. 

Sulphuric    acid;     Apparatus   for    concentrating .     P. 

Vialleix    and    F.    Perrin,    Volvic,    France.     U.S.    Pat. 

1,066,557,  July  8,  1913. 
See  Fr.  Pat.  420,563  of  1910  ;  this  J.,  1911,  360—  T.  F.  B. 

Manganese  sulphate  ;    Production  of .     A.  »i.   French, 

Nelson,  British  Columbia.  Eng.  Pat.  22,078,  Sept.  28, 
1912. 

See  U.S.  Pat.  1,055,158  of  1913;  thisJ.,  1913,431.— T.F.B. 
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Ammonium  sulphate  ;  Apparatus  for  the  treatment  [grinding] 

of .     J.    Vorraber,    Cologne-Lindenthal,    Germany. 

U.S.  Pat.  1,066,067,  July  1,  1913. 

See  Eng.  Pat.  14,638  of  1910  ;  this  J.,  1911,  955.— T.  F.  B' 

Hydrogen  :  Process  and  apparatus  for  the  production  of . 

A.     Mossorschmitt,     Stolberg,     Germany.     Eng.     Pat. 
12.242,  May  23,  1912.     Under  Int.  Conv.,  July  8,  1911. 

See  Ft.  Pat.  444,105  of  1912  ;  this  J.,  1912,  1126.— T.  P.  B. 
Hydrogen;     Apparatus   for    the    production    of 


Messerschmitt,  Stolberg,  Germany.  Eng.  Pat.  12,243, 
May  23,  1912.  Under  Int.  Conv.,  Feb.  8,  1912.  Addition 
to  Eng.  Pat.  12,242  of  1912,  dated  July  8,  1911. 

See  Fr.  Pat.  444,105  of  1912;  this  J.,  1912,  1126.— T.  F.  B. 


VIII.— GLASS;    CERAMICS. 


Clays  ;   Thermal  analysis  of  - 


-.     R.  Wallach.     Comptes 
rend.,  1913,  157,  48—50. 

Several  varieties  of  clay  were  made  into  a  paste  with 
water  and  heated  slowly  in  an  electric  furnace.  During 
the  heating  the  temperatures  of  the  inside  of  the  furnace 
and  of  the  mass  of  clay  were  continuously  recorded.  The 
results  were  plotted,  the  abscissae  being  the  temperature 
of  the  substance  and  the  ordinates  the  differences  between 
these  temperatures  and  those  of  the  furnace.  Indications 
were  obtained  of  the  temperatures  of  dehydration,  leaving 
out  of  account  the  initial  vapourisation  of  the  water  used 
to  mix  the  clay.  Kaolin  and  a  pure  clay  (terre  de  Cezanne) 
were  dehydrated  between  450°  and  600°  C,  whilst  between 
900°  and  1000°  C.  a  slight  amount  of  heat  was  evolved. 
White  mica  when  finely  powdered  was  fully  dehydrated 
at  8403  CL  Clay  from  Fresnes  showed  two  stages  of 
dehydration.  Glauconite  and  clay  from  Salernes  did  not 
give  any  striking  result. — F.  Shdn. 

Clays  ;  Colloid  constituents  of .  [Adsorption  of  dyestuffs], 

P.    Rohland.     Kolloid-Zcits.,    1913,    13,   62—63.     (See 
also  this  J.,  1913,  209,  244.) 

There  appears  to  be  some  connection  between  the  con- 
stitution of  dyestuffs  and  the  ease  with  which  they  are 
adsorbed  by  colloidal  clay.  For  the  complete  adsorption 
of  0003  grra.  of  dyestufi.  5  grms.  of  clay  are  required  in  the 
case  of  Aniline  Blue,  Victoria  Blue,  Violet,  and  Diamond 
Green,  10  grms.  in  the  case  of  Orange  and  Vesuvin.  and 
30  grms.  in  the  case  of  Metanil  Yellow.  Dyestuffs  derived 
from  azo  aDd  diazo  compounds  are  adsorbed  only  to  a 
slight  extent. — A.  S. 

Patents. 

Class  and  other  substances  ;   Method  of  producing  b  idies  and 

coatings  of .     E.  Morf,  Zurich,  Switzerland.     Eng. 

Pat.  28,001,  Dec.  4,  1912.     Under  Int.  Conv.,  Dec.  18, 
1911. 

Surfaces  are  covered  with  a  coating  of  glass,  metal,  or 
other  fusible  substance,  by  feedinga  solio.,  n  on -pulverulent 
mass  of  the  fusible  substance  towards  a  melting  appliance, 
such  as  a  blowpipe  flame  or  an  electric  aic.  at  the  rate  at 
which  fusion  takes  place,  and  simultaneously  blowing  the 
melted  substance  against  the  surface  to  be  covered  by 
means  of  eompwueo  -iir  or  steam. — O.  R. 

Ovens  suitable  for  use  in  the  manufacture  of  tiles,  pottery 
and  analogous  ware  and  for  <>fh'r  j/urposes.  C.  Dressier, 
London.     Eng.   Pat.  8228,  April    t,    I!tl2. 

J  |  ■  tunnel  kiln,  combustion  chamlxi-,  preferably  of 
curvilir:'  ion,  are  arranger)  longitudinally  within  and 

strueturally  independent  of  the  rnain  chamber,  in  which  a 
wheeled  vehicle  or  truck  carries  the  good*  t<,  be  hurnt, 
supporting  them  in  such  a  manner  that  they  li"  above  or 
mainly  above  the  level  of  the  oombnetioii  chambers.  The 
air,  heated  between  the  outer  sides  of  the  combustion 


chambers  and  the  oven  wall,  flows  amongst  the  goods  in 
the  upper  part  of  the  oven  and  descends,  through  flues 
provided  in  the  truck  itself,  to  horizontal  outlets  under 
the  combustion  chambers,  where  it  is  again  heated 
and  circulated.  The  heat  radiated  from  the  inner  and 
upper  sides  of  the  chambers  is  directed  against  the  plat- 
form of  the  truck  and  is  utilised  by  conduction.  The 
upper  part  of  the  vehicle  comprises  a  number  of  transverse 
walls,  spaced  apart  longitudinally  and  connected  together 
at  their  central  portions  by  vertical  partitions,  thus  form- 
ing a  row  of  vertical  flues  communicating  with  horizontal 
passages  at  their  lower  ends  ;  the  lower  portion  of  the 
truck  is  of  cellular  construction  and  is  rilled  with  loose 
material  which  is  a  bad  conductor  of  heat. — O.  R. 

Fire-resistant   grate   bars ;     Process  for   the    manufacture 

of .     W.    P.   Thompson  and  Co.,   London.     From 

S.  Szonyi,  Budapest.     Eng.  Pat.  26,913,  Nov.  22,  1912. 

Bars  of  fireclay,  with  or  without  the  addition  of  magnesite 
or  kieselguhr,  are  burned  for  2 — 3  days  at  a  moderate 
temperature,  ground,  mixed  with  quartz  and  water, 
moulded,  and  burned  again  at  a  slowly  and  continuously 
increasing  temperature  for  8 — 10  days. — O.  R. 

Ceramic  or  fireproof  material.  E.  Podszus,  Neu-Kolln, 
Germany.  Eng.  Pats.  3138  of  1913,  date  of  appl., 
May  17,  1912,  and  11,771,  May  17,  1912.  Under  Int. 
Conv.,  May  17,  1911. 

(1).  Ceramic  materials  not  containing  clay  are  prepared 
from  rare  earths,  alumina,  quartz,  magnesia,  thoria, 
zirconia,  or  other  sparingly  soluble  oxide,  or  a  mixture  of 
these,  by  grinding  the  mass  to  an  extremely  fine  powder 
of  the  order  of  0005  to  00001  mm.,  mixing  the  powder 
with  at  least  05  per  cent,  of  a  binding  agent,  the  paste  or 
"  slip  "  being  then  moulded  and  fired.  Suitable  binding 
agents  are  organic  materials,  such  as  gum,  gelatin,  and  the 
like,  or  a  salt  of  the  earth  used,  such  as  the  corresponding 
nitrate,  which  decomposes  slowly  on  heating  and  yields 
a  perfectly  pure  product.  (2).  A  colloidal  substance,  such 
as  the  hydrosol  corresponding  to  the  substance  used,  pre- 
pared by  dialysis  or  otherwise,  is  added  to  the  mass  to  give 
it  the  desired  degree  of  plasticity. — O.  R. 

Enamel  from  enamelled  goods  ;    Process  of  removing 


G.  Spitz,  Briinn,  Austria,  Assignor  to  Goldschmidt 
Detinning  Co.,  New  York.  U.S.  Pat.  1,065,401,  June  24, 
1913. 

The  goods  are  heated  with  a  paste  consisting  of  a  mixture 
of  caustic  soda  and  sodium  carbonate,  and  the  soluble 
compounds,  which  are  formed,  are  washed  out  with 
water. — O.  R. 

Ceramic  objects  ;    Process  of  making from  material* 

which  sinter  and  melt  at  the  same  temperature.     Ges.  f. 

Elektro-Osmose  m.  b.  H.,  Frankfort,  Germanv.     Eng. 

Pat,  3434,  Feb.  10,  1913.     Under  Int.  Conv.,*  Feb.  9, 

1912. 
See  Addition  of  June  22, 1912,  to  Fr.  Pat.  426,072  of  1911  ; 
this  J.,  1912,  1180.—  T.  F.  B. 


IX.— BUILDING  MATERIALS. 

Firebricks  ;   Deterioration  of during  service.     G.  Rigg- 

J.  Ind.  Eng.  Chem.,  1913,  5,  549—554. 

The  author  discusses  the  causes  of  the  deterioration  of 
firebricks  during  use  and  concludes  that  other  things  I h 
equal  the  resistance  to  the  action  of  corrosive  slags  ami 
gases  is  greater  the  more  compact  and  close -textured  the 
brick  is.  "  Spalling  "  of  close-textured  brick  is  due  to  the 
use  of  unsuitable  clay,  or  poor  workmanship,  or  both.  I' 
is  possible  to  prepare  close-textured  firebrick  containing 
considerable  amounts  of  coarse  material,  provided  thai 
sufficient  care  be  taken  in  sizing  the  grog,  so  that  the 
interstices  between  the  larger  fragments  shall  be  filled  as 
completely  as  possible  by  smaller  fragments. — A.  S< 
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Patents. 

Cement  or  hydraulic  lime  from  plaster  ;   Process  of  manu- 
facturing   .     L.    P.    Basset,   Montmoreacy,   France. 

Eng.  Pat.   12,027,  May  21,  1912. 

An  intimate  mixture  of  calcium  sulphate  (gypsum,  anhy- 
drite, or  plaster  of  Paris)  and  clay,  with  coal  ( 10  per  cent.), 
and  ferric  oxide  (2  per  cent.)  is  burnt  in  a  rotary  furnace 
and  at  the  same  time  subjected  to  the  action  of  superheated 
steam.  The  products  of  the  reaction  are  cement  clinker 
or  hydraulic  lime  and  sulphur  dioxide. — 0.  R. 


T.    A.    Edison,    Llewellyn 
Pat.    1,065,597,    June   24, 


Kiln  ;     Cement -burning . 

Park,    Orange,    N.J.     U.S. 
1913. 

The  upper  end  of  a  rotary  kiln  is  combined  with  a  settling 
chamber,  which  contains  a  hopper  and  a  conveyor,  so 
arranged  as  to  return  into  the  kiln  any  material  which 
may  be  deposited  in  the  settling  chamber. — 0.  R. 

Artificial  stone  and  other  slabs  and  the  like  ;    Process  and 

apparatus  for  the  continuous  manufacture  of .     A.  P. 

Bock,  Vienna.     Eng.  Pat.  5516,  Mar.  5,  1913.     Under 
Int.  Conv.,  Mar.  18,  1912. 

Slabs,  prepared  from  cement  and  filling  materials,  are 
conveyed  from  the  press  through  connected  chambers, 
in  which  they  are  subjected,  first  to  a  setting  process  in  a 
counter-current  of  hot,  moist  air,  then  to  a  drying  process 
in  a  current  of  hot,  dry  air,  and  finally  to  a  cooling  process 
in  a  sealed  air  chamber.  The  apparatus  is  similar  in  type 
to  a  tunnel  kiln,  the  slabs  being  carried  on  waggons  which 
run  on  rails,  the  circulation  of  the  air  being  effected  by 
means  of  fans,  and  the  heat  and  moisture  which  escape 
from  the  drying  chambers  being  utilised  in  the  setting 
chambers.  A  furnace  situated  above  the  tunnel  provides 
the  heat  required  for  raising  the  air  to  the  required  tem- 
perature.— O.  R. 

Stone.  ;     Manufacture   of  artificial .     J.    A.    Lucardi, 

St.  Veit  an  der  Glan,  Austria.     Eng.  Pat.  6445,  Mar.  15, 
1913. 

A  mixture  of  prepared,  fibrous  material,  preferably 
carded,  with  a  hydraulic  binding  agent,  is  formed  into  a 
paste  and  introduced  into  a  centrifugal  apparatus,  the 
blades  of  which  project  it  on  to  a  rotating  filtering  drum. 
A  layer  of  suitable  consistence  is  formed  on  the  drum, 
from  which  it  is  carried  away  by  means  of  a  travelling 
apron  and  rolled  to  the  required  thickness,  the  slabs  so 
produced  being  finally  pressed  to  the  required  form. — 0.  R. 

Wood;  Preservative  treatment  of .     P.  N.  Stankovitch, 

Washington,  U.S.A.     Eng.  Pat.  14,628,  June  22,  1912. 

The  grain  of  timber  is  cross-cut  by  means  of  zigzag 
passages,  the  inner  end  of  one  passage  connecting  with  the 
outer  end  of  the  next  and  the  whole  series  of  passages 
being  filled  with  powdered  cupric  sulphate. — 0.  R. 


Woods  ;    Process  for  the  scientific  curing  of  - 


-.       F.     A. 

Palen,  New  York.     U.S.  Pat,"l,066,523,  July  8,  1913. 
See  Eng.  Pat.  94  of  1912  ;  this  J.,  1913,  143.— T.  F.  B. 

Machine  for  drying  and  mixing  heterogeneous  materials. 
Fr.  Pat.  453,614.     See  I. 

Process  for  the  electrical  treatment  [preservation']  of  cellulose. 
Fr.  Pat.  453,111.     -See  V. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

[Gold  Wacuum  filtration  at  the  Victoria  Mill  of  the  Waihi 

Gold   Mining   Co.,   New  Zealand.     W.    Macdonald.     J. 

Chem.,  Met.  and  Min.  Soc,  S.  Africa,  1913, 13, 527—539. 

Filter-presses  of  the  Martin  and  Johnson  type  previously 

in    use   were  found  too  cumbersome  and  with  too  high 


working  costs,  and  with  the  large  increase  in  the  output 
of  slime  due  to  the  introduction  of  tube-mills,  Moore 
vacuum  filters  as  modified  by  Banks  were  introduced. 
Descriptions  are  given  of  the  plant,  the  vacuum  filters, 
the  character  of  the  slime  pulp,  the  routine  work  of  the 
plant,  the  washing  efficiencies  and  extractions,  and  the 
labour  and  operating  cost,  together  with  tabulated  results 
and  diagrams.  It  is  concluded  that :  (1).  Ample  settling 
capacity  in  vats  should  be  provided  so  that  a  vacuum 
filtration  plant  is  not  called  upon  to  do  work  which  might 
be  done  to  better  advantage  by  settling  and  decantation. 
(2).  In  a  plant  treating  700  tons  a  day  a  saving  of  0003 
dwt.  of  gold  per  ton  is  of  greater  importance  than  a 
reduction  in  labour  of  one  man  at  8s.  6d.  a  day.  (3). 
Systematic  inspection  of  all  wearing  parts,  especially 
cloths,  is  essential.  (4).  Accurate  and  daily  determinations 
of  the  soluble  gold  left  in  the  residue  must  be  made. 

—A.  H.  C. 


Gold ;    Precipitation  of by  manganous  salts.     A.    D. 

Brokaw.     J.    Ind.    Eng.   Chem.,    1913,   5,  560—561. 

When  solutions  of  auric  chloride  and  manganous  chloride 
are  mixed,  no  reaction  can  be  detected,  even  when  the 
mixture  is  boiled,  but  on  addition  of  a  small  amount  of 
alkali,  and  more  slowly  by  adding  a  crystal  of  Iceland  spar 
(calcium  carbonate),  manganese  dioxide  and  metallic 
gold  are  precipitated.  Manganous  carbonate  is  also 
capable  of  reducing  gold  chloride. — A.  S. 


Argentiferous  lead  ore  from  Southern  Nigeria.     Bull.  Imp. 
Inst.,  1913,  11,  249—250. 

Six  samples  of  lead  ore  (galena)  from  the  Ogoja  and 
Abakaliki  districts  were  examined,  with  the  results  shown 
in  the  following  table  : — 


Ogoja  district. 

Abakaliki  district. 

Origin  of  sample. 

Waran-    Wur- 

Mk- 

Igwenidor . 

kandi. 

kum. 

pume. 

1 

2 

3 

4 

5 

6 

Pb,  per  cent... 

32-97 

60-71 

58-48 

53-69 

65-14 

61-59 

Zn,  per  cent.. . 

trace 

•0-12 

0-20 

0-16 

0-02 

0-19 

Cu,  per  cent.. . 

trace 

0-18 

0-23 

0-18 

0-19 

0-10 

Ag,  oz.  per  ton 

2-6 

98-0 

73-1 

94-6 

112-3 

73-5 

Value   per  ton, 

c.i.f.   Swansea, 

with        "  soft 

foreign "    lead 

at  £16  10s.  per 

ton  and  silver 

at  2s.  5d.  per 

£2  16s. 

£18  7s. 

£15  2s. 

£16  15s. 

£20  13s. 

£15  13s. 

— A.  S. 

Minerals  from  the  Federated   Malay  States.     Bull.   Imp. 
Inst.,  1913,  11,  243—248. 

Cerussile  concentrate  from  Ipoh,  Perak.  Chiefly  ferru- 
ginous cerussite,  together  with  some  tinstone  and  quartz 
and  small  quantities  of  other  minerals.  Pb  41-57  per 
cent.,  Sn  10-99  per  cent.,  Ag  2819  oz.  per  ton.  Value 
about  £12  10s.  per  ton  delivered  Bristol  (Feb.  1913). 
Tungsten  ore  from  Kinta,  Perak.  A  black  coarse  con- 
centrate containing  about  53  per  cent,  of  ilmenite  and 
35  of  wolframite,  together  with  smaller  quantities  of  tin- 
stone and  other  minerals.  Sn02  5-86.  VV03  26- 15,  Ti02 
27-50,  Yt203  etc.  056  per  cent.  Tin-bearing  sands  from 
Kelantan.     Four  samples  of  concentrates  containing  : — 


No.   1. 

So.   2. 

No.   3. 

No.  4. 

Th02          

per  cent. 
18-41 
0-82 
5-15 

2-8 

per  cent. 
16-62 

8-37 

•J-'.'.". 
0-185 

per  eoTit. 
85-83 

1-55 
1-90 
L48 

per  cent. 
72-J 

Cb2Os+Ta205 

Au        

1-10 

2-22 
1-05 

:w 
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The  mixed  bullion  from  samples  2,  3  and  4  contained  897 
parts  of  fine  gold  pel  1000,  the  rest  being  silver.  Cone*  ti- 
trate from  ;it<ir  Kttlim,  S.  Kedah.  Consisted  almost 
entirvlv  of  ilmenite  (39),  monazite  (41)  and  tinstone  (20 
per  cent.).  06,0,,  etc.  2741,  Th02  150.  and  Sn02  1604 
per  cent.  The  inonazite  and  thi  could  be  obtained 
separately  by  electromagnetic  separation.  Mangaiuse  ore 
from  Tambun.  The  sample  was  of  poor  quality  owing  to 
the  inclusion  of  brown  earthy  material  with  the  lump  ore. 
Minerals  from  Kinta,  Ptral.  A  sample  of  a  conglomerate 
consisting  chiefly  of  quartz  fragments  set  in  a  matrix  of 
calcite,  together  with  some  fine-grained  tinstone  and 
•  >ther  minerals,  contained  Sn02  214  per  cent. — A.  S. 

Quhmnited  iron  icire  ;  Inmsligationson .     H.  Fleissner. 

Oesterr.  Zeits.  Berg-  u.  Huttenw.,  1913,  61.  379—384 
and  393—396. 

To  ascertain  the  process  used  in  galvanising,  the  wire  is 
examined  microscopically;  the  presence  of  crystalline 
forms  on  its  surface,  due  to  an  iron-zinc  alloy,  is  considered 
to  be  evidence  of  the  use  of  the  hot  galvanising  process. 

— W.  R.  S. 

Zinc  ;    Effect  of  foreign  metals  on  the  rolling  of .     E. 

Prost  and  A.  Vap  de  Casteele.     Bull.  Soc.  chim.  Belg., 
1913,  27, 175—189. 

Ingots  weighing  40  lb.  were  prepared  by  casting  together 
zinc  alloys  of  various  metals,  with  spelter  containing 
Pb  105— 1-25,  Cd  0076— Oil,  and  Fe  003—0039  per 
cent.  The  following  conclusions  are  drawn  :  Cadmium  is 
harmful  above  0-25  per  cent.  ;  with  0-50  per  cent,  rolling 
is  no  longer  possible.  Arsenic  :  002  per  cent,  markedly 
increases  the  hardness,  and  with  003  percent,  the  metal  is 
too  brittle  for  practical  purposes.  Antimony  is  less 
objectionable  than  arsenic  as  regards  hardness,  as  007  per 
cent,  does  not  increase  the  latter  ;  but  002  per  cent,  is 
sufficient  to  produce  a  striated  surface  on  the  rolled  sheet 
which  makes  it  unsaleable.  Tin  is  objectionable  above  0-01, 
and  prohibitive  at  003  per  cent.  Copper  is  without  hard- 
ening effect  until  it  reaches  008,  and  with019per  cent,  the 
zinc  is  unworkable.  Iron  :  012  per  cent,  is  a  permissible 
maximum,  but  this  is  easily  reduced  in  refining.  Lead  : 
Though  1  — 1*25  per  cent,  does  not  interfere  with  the 
rolling,  a  slight  increase  not  only  seriously  affects  mallea- 
bility but  th<-  excess  of  lead  remains  unalloyed  and  forms 
patches  on  the  sheet.  The  presence  of  two  or  more 
impuriti  i Its  in  a  combination  of  the  in- 

jurious effects  of  each. — W.  R.  S. 

Osmium;  Study  of  [preparation  of  pure] .     A.  Gutbier. 

Chem.-Zeit.,  1913,  37,  857—859. 

The  author  reviews  the  various  methods  of  treating 
osmium  residues  and  of  reducing  osmium  tetroxide  to  the 
rn<  tallic  state.  Residues,  which  an;  usually  contaminated 
with  carbonaceous  impurities,  are  best  heated  to  redness 
in  a  current  of  oxygen  as  suggested  by  von  Knorre  (Z. 
angew.  Chem.,  1902,  15,  393)  and  the  tetroxide  reduced  by 
th'-  method  of  Paal  and  Amberger  by  means  of  a  mixture 
of  alcohol,  ammonia,  and  ammonium  chloride  (Her.,  1907, 
40.  J 378).  The  lohitioa  i-  evaporated  on  the  water-bath, 
the  residue  carefully  reduced  by  means  of  hydrogen,  and 

the  finely-divided  oenrium,  which  is  formed,  i-  stiongly 

in  a  current  <>f  hydrogen  and  allowed  to  cool  in  a 
curr  arbon  dioxide  free  from  oxygen. — 0.  R. 

Action  of  various  metals  on  potassium  ferricya aid*,  solution. 

Smith.    See  VII. 
Patents. 

Iron  nnd  -I'.' I  ;    I'rons*  for  (hi  Ctm/ntnlion  and  hard<  iiinrj 

of .     EL   N  cht,   Switzerland.     Eng. 

M.r.    15,    191*.      Under  Int.  1'oriv.,   Mar.    [5, 

1912. 

The  iron  or  ■teal  article,  after  the  usual  cementation 
prr,  I  eold  at  those  parts  whieh  are  to  be  har- 

dened, with  a  *eii  adhering  earbon  i  ub- 

gtanee.  -ueh  as  horn  or  leather  I'  i-.  thru  heated 

to  the  requisite  temperature  for  forging,  and   while  still 


coated  is  forged  and  finished  off.  It  is  again  coated,  heated 
to  a  suitable  hardening  temperature,  and  quenched  and 
tempered  as  desired.  The  covering  prevents  the  formation 
of  scale  during  forging,  and  by  reason  of  the  lower  tempera- 
tures possible  by  the  process,  distortion  during  hardening 
is  avoided. — T.  St. 


Iron 


and    steel  ; 
C.  Gen  die. 


Process   for    the     cementation    of . 

Fr.  Pat.  453,542,  April  5,  1912. 

The  caiburising  material  consists  of  a  mixture  of  coke  or 
charcoal  powder,  or  the  like,  with  potassium  carbonate 
and  soya  bean,  either  in  the  natural  state,  or  as  an  oil  cake, 
or  in  any  other  form. — T.  St. 

Iron  and  similar  metals  ;  Process  of  removing  sulphur  and 

phosphorus  from .     A.    E.    Greere,    Chicago,    111., 

Assignor  to  American  Electric  Smelting  and  Engineering 
Co.,  St.  Louis,  Mo.     U.S.  Pat.  1,065,605,  June  24,  1913. 

The  process  consists  in  "  subjecting  lime  to  electric  heat 
in  the  presence  of  a  gaseous  reducing  agent,  and  intro- 
ducing the  resultant  vapours  and  gases  into  the  body  of 
the  metal  under  treatment." — T.  St. 

Steel   ingots   and    castings;     Thermal   treatment    of . 

Soc.  Anon.  Italiana  Gio.  Ansaldo  &  Co.  Fr.  Pat. 
453,712,  Jan.  28,  1913.  Under  Int.  Conv.,  Oct.  9, 
1912. 

Piping  and  liquation  of  steel  ingots  are  prevented  by 
heating  the  ingot  externally  progressively  from  the  bottom 
to  the  top  as  solidification  takes  place.  A  hollow  sleeve 
with  a  refiactory  lining,  carrying  the  source  of  heat  (which 
may  be  gas,  oil,  solid  fuel,  or  electricity),  fits  round  the 
mould,  and  is  moved  upwards  from  the  bottom  as  the  ingot 
solidifies.  In  another  form,  the  sleeve  extends  the  whole 
length  of  the  ingot,  and  heat  is  applied  in  sections. — T.  St. 

[Iron  and  steel.]     Metals  ;   Process  of  producing  clad . 

W.  M.  Page,  Philadelphia,  Pa.  U.S.  Pat.  1,066,312, 
July  1,  1913. 

By  oxidation  and  subsequent  heating,  a  superficial  layer 
of  decarburised  iron  is  produced  upon  tbe  iron  or  steel 
base  with  which  a  layer  of  high-melting,  ductile  metal 
(e.g.,  copper)  is  then  united. — W.  E.  F.  P. 

Blast  furnaces.     W.  J.  Foster,  Walsall,  Staffs.     Eng.  Pat. 
12,390,  May  25,  1912. 

The  tapering  bosh  portion  of  the  furnace  is  lined  with 
infusible,  hard-setting,  carbonaceous  material  which  is 
rammed  into  position  (while  wet)  between  moulding 
boards  ar.d  the  interior  brickwork  of  the  bosh.  (Refer- 
ence is  directed  to  Eng.  Pats.  1089  of  1879,  and  2639  of 
1881.)— W.  E.  F.  P. 

Furnace  for  roasting  ores.  J.  B.  L.  Herreshoff,  Assignor 
to  Nichols  Copper  Co.,  New  York.  U.S.  Pat.  1,066,110, 
July  1,  1913. 

Relates  to  means  for  supporting  and  rotating,  from  a 
central,  vertical,  hollow  shaft,  the  detachable  rabble-arms 
of  a  roasting-furnace. — W.  E.  F.  P. 

Furnace  ;    Mechanical  for  the  continuous  roasting  of 

sulphide  ores.  X.  do  Spirlct.  First  Addition,  dated 
Jan.  22,  1913,  to  Fr.  Pat.  415,338,  April  28,  1910  (this 
J.,  1910,  1392).     Under  Int.  Conv.,  Dec.  28,  1912. 

Tin-;  furnace  originally  described  is  modifiod  by  making 
the  superposed  hearths  annular  instead  of  circular,  the 
hearths  being  supported  on  pillars  disposed  in  two  con- 
centric rings.  The  central  space  is  ased  to  create  a  natural 
draught,  whereby  cooling  air  is  drawn  through  channels  in 
t  he  brickwork  of  the  hearths  and  the  project  ions  which  st  ir 
and  move  the  ore.  Some  of  the  hearths  are  provided  with 
•  he  har^e  holes,  so  that  the  ore  can  be  removed  at  t  he  inner 
eir<  umferenee.  Incipient  fusion,  due  to  a  relatively  large 
quantity  of  hot  ore  being  momentarily  concentrated  in  ono 
spot,  such  as  was  the  case  in  the  original  furnace,  Ls  thus 
avoided.— T.  St. 


Vol. XXXII., No.  15.]    Cl.  X.— METALS;  METALLURGY,  INCLUDING  ELECTRO-METALLURGY. 


795 


Furnace  for  the  roasting  of  ores.     C.  Gabrielli.     Fr.  Pat. 
453,808,  April  13,  1912. 

A  cylindrical  vertical  furnace  has  a  continuous  hearth 
consisting  of  horizontal  sectors  alternating  with  helicoidal 
sectors  sloping  at  not  more  than  35°.  Stirring  arms 
provided  with  teeth  are  attached  to  a  central  shaft,  which 
besides  rotating  is  capable  of  vertical  movement,  and  is  con- 
trolled by  a  collar  in  which  is  a  groove  exactly  reproducing 
the  form  of  the  hearth.  The  collar  itself  is  capable  of  a 
vertical  movement  sufficient  to  allow  of  the  shaft  being 
raised  or  lowered  relative  to  the  hearth,  whereby  the  teeth 
on  the  stirring  arms  may  be  lifted  clear  of  the  ore.  The 
shaft  being  in  its  topmost  position,  the  collar  with  the 
shaft  is  lowered  so  that  the  teeth  are  embedded  in  the  ore. 
The  shaft  then  descends  the  arms  rotating  and  working  the 
ore  forwards  and  downwards.  At  the  end  of  the  downward 
course,  the  teeth  are  raised  clear  of  the  ore,  and  the  shaft 
is  rotated  in  the  opposite  direction.  It  thus  rises  until  it 
again  attains  its  topmost  position.  Projections  on  the 
shaft  and  collar  engage  with  suitable  levers  at  the  proper 
positions  to  throw  in  and  out  of  gear  suitable  toothed 
pinions  on  revolving  shafts  to  give  the  central  shaft  and 
collar  their  proper  movements  and  so  make  the  working 
automatic. — T.  St. 


Tantalum  ;    Process  for  the  manufacture  of  heat-refractory 

articles  from .     Siemens    und    Halske    Akt.    Ges., 

Berlin.  Eng.  Pat.  23,050,  Oct.  9,  1912.  Under  Int. 
Conv.,  Oct.  21,  1911. 

Tantalum  or  a  tantalum  alloy  is  plated,  coated,  or 
sheathed  with  platinum.  The  coated  metal  combines  the 
advantages  of  platinum  and  tantalum,  and  is  suitable 
for  all  the  purposes  which  have  up  till  now  been  closed  to 
tantalum  on  account  of  its  property  of  oxidising  when 
heated  in  the  air.  The  improved  metal  welds  very  well 
with  platinum,  copper,  and  a  number  of  other  metals. 

— T.  St. 

Gold  or  other  metals  or  material ;  Process  and  apparatus  for 

the  separating  of  a  solution  containing  from  finely 

crushed  insoluble  substances.  E.  C.  R.  Marks,  London. 
From  D.  W.  Stacey,  Buluwavo,  S.  Rhodesia.  Eng. 
Pat.  23,165,  Oct.  10,  1912. 

The  apparatus  (intended  more  particularly  for  use  in  the 
cyanide  treatment  of  "slimes")  consists  of  three  inter- 
communicating tanks  (preferably  of  inverted  conical  shape) 
the  upper  two  of  which  are  connected  together  in  an  air-  • 
tight  manner.  The  middle  tank  being  filled  with  cyanide 
solution,  the  slimes  are  allowed  to  fall  into  it  slowly  from 
the  upper  vessel  into  which  the  solution  is  thus  caused  to 
ascend.  The  insoluble  residue  is  finally  allowed  to  pass 
into  the  lower,  or  settling,  tank  for  separation  bv  ordinary 
means.— W.  E.  F.  P. 

Gold,  silver  and  platinum  ;    Method  of  manufacture  of  the 

precious  metals .     J.    Picard  and   A.    Verley.     Fr. 

Pat.  453,268,  Mar.  30,  1912. 

Precious  metals  are  stated  to  be  formed  by  treating 
magnetised  steel  with  hydrochloric  acid,  heating  the 
solution  in  an  autoclave,  evaporating,  and  fusing  the 
residue  at  a  bright  red  heat. — T.  St. 

Tin  ores,  and  other  materials  containing  tin,  for  example, 
pyritic  or  other  tin  ores,  tin  ore  concentrates,  tin  waste, 
tin-plate  waste,  stanniferous  slag,  tin  slag,  and  the  like  ; 

Treatment  of .     J.  Rueb,  The  Hague,  Netherlands. 

Eng.  Pat.  27,148,  Nov.  26,  1912. 
The  tin-bearing  material  is  smelted  with  sufficient  iron 
pyrites  or  copper  pyrites  together  with  fluxes,  but  without 
the  addition  of  oxidising  material,  to  form  a  tin-iron  matte, 
or  a  tin-copper  matte,  consisting  essentially  of  a  mixture 
of  sulphides  containing  practically  all  the  tin  as  sulphide. 
The  tin  sulphide  may  be  leached  out  of  the  tin-iron 
matte  by  solutions  of  alkali  sulphides,  but  it  may  be 
preferable  to  roast  the  tin-copper  matte  and  leach  out  the 
copper  before  leaching  for  tin.  The  tin  may  be  recovered 
by  electrolysis. — T.  St. 


Tin  ores  ;    Treatment  of  ■ 


-.     J.  W.   Chenhall,  Totnes, 
Devon.     Eng.  Pat.  1181,  Jan.  15,  1913. 

The  finely  ground  ore  is  mixed  with  finely  ground 
carbonaceous  material  and  heated  in  a  fire-clay  retort  in  a 
current  of  coal  gas  under  pressure.  The  reduced  or 
partially  reduced  mass  is  discharged,  with  exclusion  of 
air,  and  treated  with  dilute  sulphuric  acid,  or  with  a  mixture 
of  sulphuric  and  hydrochloric  acids.  When  sulphuric  acid 
is  used  alone,  and  the  ore  contains  little  or  no  iron,  a 
small  quantity  of  metallic  iron,  from  2  to  12  per  cent.,  is 
preferably  added  to  the  reduced  mass,  as  the  presence  of 
ferrous  sulphate  facilitates  the  extraction  of  the  tin. 
The  solution  is  run  off,  and  the  tin  precipitated  with 
hydrogen  sulphide.  The  tin  sulphide  is  collected,  dried,, 
roasted  to  oxide,  and  reduced.  The  ferrous  sulphate 
solution  is  evaporated  to  dryness,  and  the  residue  may 
be  roasted  to  oxide,  the  sulphur  oxides  formed  being 
used  for  the  manufacture  of  sulphuric  acid,  as  is  also  the 
sulphur  dioxide  formed  when  the  tin  sulphide  is  roasted. 
The  method  is  stated  to  be  profitable  for  the  treatment 
of  tailings,  etc.,  containing  as  little  as  10  lb.  of  tin  to  the 
ton.— T.  St. 

Solder  for  aluminium  and  other  metals  and  method  of  making 
the  same.  D.  Macfarlane,  Glasgow.  Eng.  Pat.  2036,. 
Jan.  25,  1913. 

An  alloy  composed  of  Al  1,  Zn  1,  and  Sn  12,  parts  by 
weight,  approximately ;  part  of  the  tin  may  be  replaced 
by  lead,  and  sulphur  may  also  be  added. — W.  E.  F.  P. 

Ore  crushing  and  concentrating  plants ;    Treatment  for  the 

precipitation  of  ore  values  from  the  effluent  waters  of . 

A.  G.  French,  Nelson,  B.C.,  Canada.  U.S.  Pat.  1,065,678, 
June  24,  1913. 
Mineral  matter  in  suspension  in  the  water  is  precipitated 
by  the  addition  of  1  part  of  a  solution  of  gelatin  and  a 
metallic  sulphate  (1  part  of  gelatin  and  sulphate  in  2500 
parts  of  water)  to  17  parts  of  the  water,  and  stirring. 

—T.St. 

(1)  Lead-copper,  (2)  lead -copper -tin  alloy.  E.  D.  Gleason, 
New  York,  Assignor  to  Plastic  Metal  Co.,  Inc.,  Brooklyn, 
N.Y.     U.S.  Pats.  1,066,403  and  1,066,428,  July  1,  1913. 

Claim  is  made  f  or  :  (1)  a  Pb-Cu-B  allov  and  (2)  a  Pb-Cu-B- 

Sn  alloy.— W.  E.  F.  P. 

Ores  [blende,  etc.];    Furnaces  and  apparatus  fo    roasting 

.     A.  Binard,  Brussels.     Eng.  Pat.  14,637,  June  22, 

1912. 

See  Ger.  Pat.  253,051  of  1911  ;  this  J.,  1912, 1 186.— T.  F.  B. 

Zinc  blende  ;    Method  of  and  apparatus  for  roasting . 

A.    L.    J.    Queneau,    Philadelphia,    U.S.A.     Eng.    Pat. 

15,460,  July  2,  1912.     Under  Int.  Conv.,  July  19,  1911. 
SEEFr.  Pat.  445,233  of  1912  ;  this  J.,  1912, 1186.— T.  F.  B. 

Roasting -furnace.     M.  van  Marcke  de  Lummen,  Cologne, 

Germany.     U.S.  Pat.  1,067,045,  July  8,  1913. 
See  Eng.  Pat.  13,549  of  1912 ;  this  J,  1913, 369.— T.  F.  B. 

Briquelting  fine  ores  and  more  particularly  iron  ore  ;  Process 

for .     E.  C.  R.  Marks,  London.     From  Mascbinen- 

bau-Anstalt  Humboldt,  Coln-Kalk,  Germany.  Eng. 
Pat.  14,896,  June  26,  1912. 

See  Ger.  Pat.  249,085  of  1911  ;  this  J.,  1912,931.—  T.  F.  B. 

Furnaces  for  melting  metals  and  their  alloys  and  for  o!h<  r 

metallurgical  operations  ;  Liquid  fuel .     A.  Etunnc, 

L.  Cauet,  L.  and  H.  Mercier,  Montdidier.  Frame.  Eng. 
Pat.  15,252,  June  29, 1912.  Under  Int.  Conv.,  March  30, 
1912. 

See  Fr.  Pat.  441,951  of  1912  ;  this  J.,  1912,  932.-T.  F.  B. 


Ore  concentration  ;   Apparatus  for 


Minerals  Separa- 


tion, Ltd.,  London.     From  J.    Hcbbnrd,   Broken   Hill, 
N.S.W.     Eng.  Pat.  15,546,  July  3,  1912. 
See  U.S.  Pat.  1,064,209  of  1913  ;  this  J,  1913,  755.—  T.F.  li. 
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Metal;     Thermal    treatment    of in    electrically-heated 

furnaces.     P.      Girod,     Ugincs,     France.     U.S.      Pat. 
1,066,810,  July  8,  1913. 

See  Addition  of  June  7,  1909,  to  Fr.  Pat.  402,758  of  1909  ; 
this  J.,  1910,  361.— T.  F.  B. 


Ores;  Process  for  the  separation  of .     Treating  complex 

ores  or  their  concentrates.  W.  M.  Martin,  Redruth. 
U.S.  Pats.  1,066,828,  1,066,S29,  and  1,066,830,  July  8, 
1913. 

See  Eng.  Pats.  4531  and  9300  of  1909  ;  this  J.,  1910,  825. 

— T.  F.  B. 


XL— ELECTRO-CHEMISTRY. 

Cathode    ray    vacuum   furnace.     E.    Tiede.     Ber.,    1913, 
46,  2229—2233. 

The  vacuum  furnace 
shown  in  the  diagram 
is  capable  of  producing 
temperatures  at  which 
iron,  nickel,  platinum, 
boron,  etc.,  may  be  very 
rapidly  melted  and 
obtained  in  the  massive 
form  free  from  gases. 
Calcium  carbide  can  be 
dissociated,  the  metal 
subliming  on  the  edge 
of  the  crucible.  The 
crucible  itself  does  not 
become  very  hot,  and 
the  radiation  may  be 
directed  to  different 
parts  of  the  charge  by 
means  of  a  magnet. 
The  electrodes  are  of 
aluminium  mounted  in 
brass  tubes,  e,  which 
can  be  kept  quite  cool 
by  running  water.  Glass 
plates,  d,  d,  serve  to 
protect  the  apparatus 
from  sparks  from  c. 
The  length  of  the  quartz 
tube  used  by  the  author 
is  47  cm.  and  the  small 
crucible,  t,  is  3  cm.  high 
and  3  cm.  in  diameter. 
— W.  H.  P. 
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Patents. 

Mica  plates  for  electrical  resistances  and  the  like.  C. 
Fischer,  Porz  am  Rhein,  Germany.  Eng.  Pat.  23,869, 
Oct.   18,  1912. 

Waste  fragments  of  mica  are  sewn  together  by  means 
of  thin  resistance  wire  or  strip.  Or,  the  fragments  may 
be  riveted  together  with  hollow  rivets,  the  resistance  wire 
or  strip  being  passed  between  the  rivets,  or  embedded  as  an 
intermediate  layer  between  tho  pieces  of  mica. — B.  N. 


— .     G.S.Engle,  Washington, 
Feb.    14,   1913.     Under  Int. 


Batteries;  Primary  electric  — 

U.S.A.     Eng.   Pat.  3861, 

Conv.,  Oct.  8,  1912. 
The  electrolyte  consists  of  a  solution  of  sodium  hydroxide 
mixed  with  a  second  similar  solution  containing  zinc 
hydroxide  in  the  hydrosol  form,  and  the  negative  element 
comprises  carbon  mixed  with  a  depolarising  metallic 
oxide,  such  as  copper  oxide,  or  manganese  dioxide. — B.  N. 


Metallic  article  [aluminium  electrode] ;    Film-coated 

and  method  of  making  same.     R.  D.  Mershon,  New  York. 
U.S.  Pat.  1,065,704,  June  24,  1913. 

The  aluminium  electrode  has  on  its  surface  a  dense,  closely 
adherent,  durable  film,  composed  partly  of  aluminium 
in  chemical  combination  with  another  element  or  elements. 
The  film  is  stated  to  possess  high  dielectric  strength  and 
specific  resistance,  and  to  be  capable  of  withstanding 
electrolytic  attack  at  high  temperatures. — T.  St. 

Ozonized    air;     Method    of    producing  .     J.     Todd, 

Sewickley,  Pa.     U.S.  Pat.  1,066,065,  July  1,  1913. 

The  amount  of  air  passing  to  the  ozonizer  is  increased 
or  decreased  in  proportion  to  the  fall  or  rise  in  the 
temperature  of  the  surrounding  atmosphere. — W.  R.  S. 

Ozone  generator.  W.  O.  Freet,  Hackensack,  N.  J.,  Assignor 
to  Steynis  Ozone  Co.,  New  York.  U.S.  Pat.  1,066,484, 
July  8,  1913. 

Several  ring-shaped  hollow  electrodes,  spaced  apart  and 
in  line  with  one  another,  are  held  in  fixed  relationship 
by  parallel  strips  extending  along  and  secured  to  their 
outer  walls.  A  second  set  of  similar  electrodes  alternate 
with  these,  and  are  attached  to  the  strips  by  means  of 
insulators.  Dielectric  ring-shaped  plates,  having  openings 
at  their  centres,  are  interposed  between  the  electrodes, 
and  the  latter  are  provided  with  air  openings  adjacent 
to  their  edges. — B.  N. 

Ozone ;     Production    of .     J.    Steynis,    Assignor    to 

Steynis  Ozone  Co.,  New  York.     U.S.   Pat.    1,066,674, 
July  8,  1913. 

Air  moving  in  one  direction  is  subjected  progressively 
to  a  series  of  electrical  discharges  and  to  the  action  of  a 
cooling  fluid  moving  in  the  opposite  direction.  The 
apparatus  comprises  upper  and  lower  casings  disposed 
opposite  to  each  other,  these  being  divided  into 
separate  compartments.  Several  hollow  electrodes  connect 
together  the  upper  and  lower  comjjartments,  so  that  tho 
air  is  passed  through  the  scries  of  electrodes.  The  hollow 
electrodes  contain  inner  electrodes,  from  which  they  are 
separated  by  dielectric  tubes,  extending  below  both 
electrodes.  Distributing  bars  are  disposed  at  the  ends  of 
the  electrodes,  and  pivoted  connections  extend  from  the 
bars  to  the  inner  electrodes. — B.  N. 


W. 


Deats    and    C.    Scott, 
National    Carbon    Co., 


Conductors  ;     Electrical  — 

Yonkers,    N.Y.,    Assignors    to 

Cleveland,  Ohio,     U.S.  Pat.  1,067,003,  July  8,  1913. 

<'ak Hon  and  metallic  copper,  both  in  a  finely  powd<  n  n 
condition,  are  mixed,  and  subjected  to  a  high  pressure  It 
form  a  solid  block  which  is  then  baked. — B.  N. 

Electrode  for  use  in  electrothermal  processes.  E.  B.  Jewett, 
Clarksburg,  W.  Va.,  Assignor  to  National  Carbon  Co., 
Cleveland,  Ohio.     U.S.  Pat.  1,0(57,031,  July  8,  1913. 

TBS  electrode  consists  of  "carbon  flour  "  agglomerated  by 
coke,    with    relatively    large    particles    of    carbona" 
material  distributed  throughout  its  mass. — B.  N. 
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[Electrolytic]    manufacture    of    hydrogen     peroxide.     Eng. 
Pat.  8582.     See  VII. 
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African  palm  oil  industry  ;    The 


II.     Bull.   Imp. 


Inst.,  1913,  11,  206—221. 

Since  the  publication  of  the  previous  article  (this  J., 
1910,  287)  considerable  progress  has  been  made  in  the 
installation  in  West  Africa  of  machinery  for  the  extraction 
of  palm  kernels  and  palm  oil  under  European  supervision. 
In  the  present  article  the  results  of  the  examination  of 
samples  of  palm  fruits,  nuts,  kernels,  and  oils  from  the 
Gold  Coast,  S.  Nigeria,  Nyasaland,  Uganda,  and  Mozam- 
bique are  given.  It  is  stated  that  recently  "  mixed  "  or 
"  semi-hard  "  oils  have  been  shipped  from  W.  African 
ports  from  which  formerly  only  the  more  valuable  "  soft  " 
oils  were  exported.  The  "  soft  "  oils  yield  more  glycerin  as 
a  by-product  in  soap  manufacture  than  the  "  hard  "  oils. 
An  investigation  carried  out  by  the  Agricultural  Depart- 
ment, Gold  Coast,  1912,  showed  that  when  palm  fruits 
are  allowed  to  ferment  for  a  considerable  period,  they 
yield  a  "  hard  "  oil  of  much  lower  commercial  value  than 
the  "  soft  "  oil  prepared  from  the  fresh  fruits. — A.  S. 

Cohune  nuts  from   British  Honduras.     Bull.    Imp.   Inst., 
1913,  11,  226—230. 

The  nuts  of  the  cohune  palm  (Attalea  Cohune)  have  not 
yet  been  utilised  for  oil  extraction  on  a  commercial  scale, 
owing  to  the  difficulty  of  cracking  the  very  hard  shells, 
but  machines  for  this  purpose  are  now  being  tried  in 
British  Honduras.  Samples  of  cohune  fruits  and  kernels 
have  been  examined.  The  kernels  yielded  from  65-4  to 
71-6  per  cent,  of  a  solid,  white,  crystalline  fat,  resembling 
cocoanut  oil  in  appearance  and  smell,  and  having  the 
following  characters  :  sp.  gr.  at  100°/15-5°  C.,  0-868— 0-871 ; 
acid  value,  1-2—20-4;  saponif.  value,  252-4—256-5; 
iodine  value,  11-0 — 13-7;  solidif.  pt.  of  fatty  acids,  titer 
test,  19-7°— 210°  C. ;  Hehner  value,  87-7  ;  Reichert- 
Meissl  value,  6-8 — 8-3;  Polenske  value,  12-5 — 15-4;  un- 
saponifiable  matter,  0-23 — 0-28  per  cent. — A.  S. 

Rape  oil ;    Method  for  the  detection  of in  mixtures, 

H.  Kreis  and  E.  Roth.     Z.  Untersuch.  Nahr.  Genussm.. 
1913,  26,  38—42. 

For  the  detection  of  small  amounts  of  rape  oil  in  admix- 
ture with  other  oils,  the  following  modification  of  the 
method  suggested  by  the  authors  (this  J.,  1913,  150,  201) 
is  recommended.  The  fatty  acids  obtained  from  20  grms. 
of  oil  by  precipitation  with  1-5  grms.  of  lead  acetate 
are  dissolved  in  100  c.c.  of  alcohol,  boiled  with  a  solution 
of  1  grm.  of  lead  acetate  in  50  c.c.  of  alcohol  and  the 
mixture  allowed  to  stand  overnight.  The  filtrate  from 
the  separated  lead  salts  is  freed  from  alcohol  by  evapor- 
ation and  the  residue  boiled  with  5  per  cent,  hydrochloric 
acid.  In  the  case  of  rape  oil  the  fatty  acids  thus  separated 
melt  at  24° — 25°  G,  whilst  the  acids  from  olive  oil  melt 
at  47°  C.  Mixtures  of  the  two  oils  give  acids  whose 
m.  pts.  are  proportional  to  the  composition  of  the  mixture. 

'  A. 


Cottonseed  oil ;    Bleaching  refined 


-.  F.  Paquin,  E.  R. 
Barrow,  T.  C.  Law,  F.  N.  Smalloy,  and  R.  G.  Warren 
(Chemists'  Committee  of  Interstate  Cotton  Seed 
Crushers'  Assoc.,  U.S.A.).  Oil,  Paint  and  Drug  Rep., 
June  30,  1913. 

The  official  methods  for  the  analysis  of  cottonseed  pro- 
ducts (this  J.,  1911,  906)  have  been  left  unchanged,  but 
the  following  method  for  bleaching  refined  cottonseed 
oil  has  been  added.  300  grms.  of  oil  are  heated  to  120°  C, 
allowed  to  cool  to  105°  C,  treated  with  6  per  cent,  of 
200  sq.  mesh  standard  English  fullers'  earth  (obtained 
from  the  Society  of  Cotton  Products  Analysts),  agitated 
for  5  mins.  at  105°  G,  and  filtered,  about  100  c.c.  being 
returned  to  the  filter  and  the  depth  of  colour  of  the  second 
filtrate  measured.     An  investigation,  in  co-operation  with 


the  U.S.  Bureau  of  Standards,  of  the  Lovibond  tintometer 
glasses  has  not  yet  been  completed,  but  temporarily  the 
complete  set  of  glasses  owned  by  the  Bureau  of  Standards 
and  known  as  set  9940  has  been  adopted  as  a  standard. 

— A.  S. 


Hardened  oils  ;    Analysis  of  ■ 


-.     W.  Normann  and  E. 
Hugel.     Chem.-Zeit,,   1913,  37,  815. 

The  acid  value,  saponification  value  and  amount  of  un- 
saponifiable  matter  are  not  materially  affected  on  hydro- 
genising  an  oil,  but  hydroxyl  groups  are  more  or  less  split 
off.  For  example,  the  hydroxyl  value  of  castor  oil  fell 
from  156  to  102.  Arachidic  and  behenic  acids  are  formed 
(20  per  cent,  and  upwards)  on  hydrogenising  marine 
animal  oils,  whilst  behenic  acid  is  also  formed  on  treating 
rape  seed  oil.  In  applying  the  method  of  Kreis  and  Roth 
(this  J.,  1913,  201)  to  the  detection  of  arachidic  acid  in 
hardened  marine  animal  oils  and  rape  seed  oil  it  is  not 
necessary  to  allow  the  flask  to  stand  for  3  hours  after  the 
addition  of  the  lead  acetate,  but  it  is  sufficient  to  cool  the 
liquid  to  the  ordinary  temperature  (see  also  this  J.,  1913, 
665).— G  A.  M. 


Ricino-stearolic  acid.     G.  Miihle. 

2098. 


Ber.  1913,  46,  2091— 


Ricino-stearolic  acid  di-iodide  was  obtained  by  digesting 
a  solution  of  the  acid  in  carbon  bisulphide  for  two  months 
in  the  dark  with  the  calculated  amount  of  iodine  and 
about  1  per  cent,  of  ferrous  iodide.  The  di-iodide  is 
refractive  to  light.  It  is  readily  soluble  in  most  organic 
solvents,  but  is  sparingly  soluble  in  petroleum  spirit. 
Ricino-stearolic  acid  prepared  from  castor  oil  by  the 
method  of  Hoffmann-La' Roche  (Gcr.  Pat.  243,582  of 
1909;  this  J.,  1912,  398)  melts  at  51°  C,  and  distils 
unchanged  at  260°  C.  under  a  pressure  of  10  mm.  When 
treated  with  petroleum  spirit  it  leaves  an  insoluble  residue 
identified  as  Hazura  and  Griissner's  a-isotrihydroxystearic 
acid.  Contrary  to  the  assertion  of  Krafft  (Ber.,  1888,  21, 
2735)  and  of  Mangold  (Monatsh.  Chem.,  1894,  15,  308) 
ricinoleic  and  ricinelaidic  acids  do  not  yield  a  crystalline 
acid,  C18H3.,02,  when  distilled  under  a  pressure  of  15  mm. 
The  former" distils  unaltered  at  226°  to  228°  C.  and  the 
latter  at  240°  to  242°  C.  under  a  pressure  of  10  mm.,  and 
neither  decomposes  below  a  pressure  of  60  mm.  At  that 
pressure  liquid  but  no  solid  decomposition  products  are 
formed. — C.  A.  M. 

Fluidity    of   butter  fat    and    its    substitutes.     White    and 
Twining.     See  XIXa. 

Patents. 

Fatty  acids  and  their  esters  ;  Method  of  producing  saturated 

from  their  unsaturated  compounds.     A.   de   Kadt, 

Harburg  a/E.,  Germany.      Eng.  Pat.   18,310,  Aug.  9, 
1912. 

The  hydrogenation  of  unsaturated  fatty  acids  and  their 
esters  may  be  effected  by  means  of  hydrogen  in  presence 
of  a  catalyst  consisting  of  a  soap  of  a  heavy  metal  or  of 
a  noble  metal,  made  from  a  fat  or  fatty  acid  having  a 
melting  point  higher  than  that  of  the  saturated  compound 
to  be  produced.  For  example,  the  nickel  soap,  or  prefer- 
ably a  mixture  of  the  nickel  and  iron  or  copper  soaps  of 
the  fatty  acids  of  stearine  or  Japan  wax  is  dried  and 
powdered,  and  can  then  be  intimately  mixed  with  the  oil 
to  be  hydrogenated.  After  hydrogenation  the  oil  is  left 
quiescent  at  a  temperature  above  its  melting  point,  when 
tho  soap  particles  will  agglomerate  and  sottlo  on  cooling. 
If,  however,  the  oil  is  kept  in  motion  and  filtered,  the  soap 
does  not  pass  through  the  filter.  It  is  stated  that  this 
process  is  more  efficient  than  when  metallic  catalysts  are 
used,  owing  to  the  more  intimato  contact  between  the 
catalyst  and  oil  or  fat  which  Is  hero  obtained. — T.  F.  B. 

Fatly  acids  and  their  glycerides  ;    Process  for  .«» turn  ting 

unsaturated by     combining     thnn     with     hytkrofft*. 

E.   Utescher,   Hamburg,   Gernmnv.      Eng.    I'.it.    20,061, 
Sept.  3,  1912.     Under  Int.  Coin.,  Feb.  17.  1912. 

An  unsaturated  fatty  acid  or  a  glycerido  thereof  h  treated 
with  hydrogen   in   presence  of  a   lim-ly-divided  catalytic 
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agent,  and  at  the  BUM  time  the  mixture  is  subjected  to  tho 
action  of  >ilont  electric  discharges.  In  a  description  of 
the  pro*  stated  that  the  silent  discharge  is  prevented 

from  coming  into  actual  contact  with  the  fatty  substance, 
only  the  chemically  active  rays  (t.g.,  from  a  mercury 
vapour  lamp)  being  utilised.  It  is  also  stated  that  the 
process  may  be  effected  by  allowing  the  rays  of  the  silent 
discharges  to  impinge  on  the  surface  of  tho  catalytic 
substance,   which   may   bo   used  in   the  form   of  plates. 

— T.  F.  B. 

S      .rated  fatty  acids  and  their  esters  from  the  corresponding 

unsaturated    compounds  ;     Process  for    producing . 

X  lamlooze    Vennootsehap    Ant    Jurgens'     Vereenigde 
Fabrieken.     Ger.  Pat.  260,885,  Feb.  3,  1911. 

Unsaturated  fatty  acids  and  their  esters  are  hydro- 
genL<ed  by  treatment  with  hydrogen  in  presence  of  a  small 
quantity  of  a  solid  salt  of  a  platinum-metal  (e.g.,  palladous 
chloride,  sulphate,  or  nitrate,  platinous  or  platinic  chloride 
<t  sulphate,  or  a  double  salt),  at  temperatures  below 
100°  C.  If  necessarv,  a  solid  neutralising  agent  may  be 
added.— T.  F.  B. 

Oils  and  fats  ;    Process  for  bleaching  and  thickening . 

F.    Gruner.     Fr.    Pat.    453,664,    Jan.    27,    1913. 

The  oils  or  fats  are  subjected  to  the  action  of  a  silent 
discharge  of  electric  currents  of  very  high  tension  and 
frequency. — W.  H.  C. 

Turkey-red   oil;     Process  for   preparing- 


-.     A.    Griin. 
Ger.  Pat.  260,748,  March  29,  1911. 

Castor  oil  or  other  ester  of  ricinoleic  acid  is  treated  with 
chlorosulphonic  acid,  either  in  solution  or  suspension, 
and  the  reaction  pioduct  is  dissolved  in  water  and  neu- 
tralised. The  products  are  stated  to  have  a  very  high 
content  of  sulphonic  esters  compared  with  that  of  the 
oils  prepared   by  aid  of  concentrated  sulphuric  acid. 

— T.  F.  B. 

■e  ;    Apparatus  for  extracting from  grease-bearing 

material*.     C  R.  Mayo,  London.     U.S.  Pat.  1,066,028, 
July  I,   1913. 

See  Bog.  Pate.  8600,  17,125,  and  22,615  of  1909;  this 
j.f   |910,  'Ml.—  T.  F.  B. 

Composition  and  rubber  substitute  for  waterproofing.     Eng. 
Pat.  14,665.     See  XIV. 
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Ochrr.     H,    Bizet   and    (I.    Joret.     Bull.    Soc.    d'Encour., 
1913,  119,  709—780. 

The  deposit*  of  ochre  in  Yonne,  France,  are  described. 

I    are  given   of  the  different  strata  and  of  crude 

and  refined  ochres  and  the  question  of  the  formation  of 

ochre   is  dimmed.     The   crude   ochre   is  ground,   sifted, 

to  prepare  it  foi   ose.   1  cubic  metre  of 

made  ochre  a*  Brined  weighs  about  2150  kilos,  and  yields 

•f    refaed    Oohxe    of    rn'dium   quality.      Com- 

I  Lai    &ampl<h   of    prepared    Oohie    gave    the    following 

figures  : — 


Colour  of  ochre. 


Y.-llow. 


Bed. 


Brown. 


No.  of  samples 

7. 

2. 

pet 

per  cent. 

pei 

WaW 

J—  3-70 

MO-  6-90 

— 

Loss  on  i.- 

-  ,  _  ;,.)(, 

,•00 

— 

Kan/1  and  tillca 

fio-i 

69-00-  86-80 

86-10    ::7-75 

fi-70 

0     59-71 

18-76—80-20 

AJumiriA 

I«f0—  1 

o-i.-,-  ft-80 

— 

\t;iriX»riev 

— 

— 

■■-  3-80 

Undetermined 

f>l*—  0-&7 

Traces—  0-31 

Although   ochre   is  generally   described   hk    being   of    a 

•   ktme  the  author1-  point  out  that  it  j-  r'-ally  -  il  i'  ions 
and    only    contains    small    amountH    of    alumina.     '1 


classes  of  natural  ochres  are  found ;  yellow,  the  colour 
of  which  is  due  to  hydrated  iron  oxide  ;  red,  containing 
anhydrous  iron  oxide  ;  brown,  the  colour  in  this  case 
being  due  to  anhydrous  iron  oxide  mixed  with  oxide  of 
manganese.  Red  ochres  may  be  produced  by  igniting 
the  yellow  varieties. — .R.  G.  P. 

Copals  from   Mozambique.     Bull.   Imp.   Inst.,    1913,    11, 

221—226. 

The  residts  of  the  examination  of  nine  samples  of  "  recent  " 
copals  (t.e.  from  existing  trees)  are  given.  Most  of  the 
samples  were  of  poor  quality  and  too  soft  to  produce 
satisfactory  varnishes,  but  the  "  Mgeji  "  copal  from  trees 
growing  in  the  Madanda  forest  was  of  good  quality. 
Four  grades  of  this  copal  were  supplied  and  they  were 
valued  at  about  £5,  85s.,  50s.,  and  25s.  respectively. 
They  were  not  completely  soluble  in  alcohol,  ether, 
chloroform,  benzene,  or  oil  of  turpentine,  practically 
insoluble  in  a  mixture  of  benzene  and  oil  of  turpentine, 
but  partially  soluble  in  mixtures  of  alcohol  and  ether, 
alcohol  and  benzene,  and  alcohol  and  oil  of  turpentine. 
They  all  became  soluble  in  oil  of  turpentine  on  "melting" 
for  1£  hours,  and  in  this  process  lost  14,  16,  21  and  30 
per  cent,  respectively  in  weight.  Varnishes  prepared  by 
dissolving  the  "  melted  "  copals  in  oil  of  turpentine  gave 
almost  colourless,  hard  and  glossy  coatings  in  the  case 
of  the  two  more  valuable  grades  and  pale  yellowish-brown 
coatings  in  the  case  of  the  other  two. — A.  S. 

Paints  and  varishes  ;   Preliminary  report  upon  a  practical 

accelerated  test  for .     A.   M.   Muckenfuss.     J.   Ind. 

Eng.  Chem.,  1913,  5,  535—549. 

The  method  consists  essentially  in  exposing  porous  surfaces 
coated  with  the  paint  to  "  artificial  climates "  (water- 
spray,  warm  and  cold  air,  light  from  a  combination  of 
mercury  vapour  and  tungsten  filament  lamps,  etc.)  and 
determining  and  comparing  the  permeability  of  the  paint 
films  after  varying  periods  of  exposure.  The  surfaces 
used  are  of  the  same  material,  as  far  as  possible,  as  the 
surfaces  on  which  the  paint  is  to  be  used  in  practice, 
e.g.  steel  wire  cloth  for  steel,  hardened  paper  for  wood, 
or  cement  and  sand  for  concrete.  The  method  of  deter- 
mining the  permeability  consists  broadly  of  interposing 
the  painted  surface  between  a  receptacle  containing  water 
and  a  water-absorbent,  so  that  vapour  from  the  water, 
in  order  to  reach  the  water-absorbent,  must  pass  through 
the  paint  film.  A  blank  is  run  under  similar  conditions 
with  an  unpainted  steel  wire  screen.  The  results  of  a 
considerable  number  of  experiments  on  different  paints 
and  varnishes  are  given,  together  with  tables  and 
diagrams. — A.  S. 

What  is  white  lead.      Chem.  Trade  Journal,  July  12th, 

1913. 

In  the  King's  Bench  Division,  on  July  8th,  before  Mr. 
Justice  Avory,  a  settlement  was  announced  in  the  case  of 
Thomas  Raban  and  Son,  of  Baldock,  Herts,  v.  Thomas 
Merry  and  Co.,  Ltd.,  of  Suffolk  Street,  Birmingham, 
as  follows: — The  defendants  admitted  that,  on  a  sale  of 
goods  by  or  under  the  description  of  "  White  Lead," 
it  is  the  custom  of  the  trade  that  the  substance  sold  and 
delirered  should  bo  hydrated  oxycarbonate  of  lead, 
and  that  they  supplied  to  the  plaintiff  a  different  pigment, 
viz.  :  sulphate  of  lead.  They  undertook  not  to  offer  in 
future  for  sale  any  pigment  under  the  name  of  "white 
lead"  other  than  the  substance  commonly  known  as 
«  hiti  lead,  viz.,  hydrated  oxycarbonate  of  lead. 

Patents. 

Paint  mills  or  the  like.     T.,  J.  R.,  and  H.  N.  Torrance,  and 

Torrance  and  Sons  Ltd.,  Bitton,  Gloucester.     Eng.  Pat. 

14,733,  June  24,  1912. 

Tiir;    relative    motion    of    two    horizontal    grinding   discs 

of  a  mill  is  arranged  to  be  of  an  undulating  character, 

t  tic  Upper  diM  being  concave  and  stationary,  whilst  the 
lower,  convey  disc  is  given  a  rotary  motion  about  its  axis 
and  is  at  tho  same  t  imc  moved  bodily  in  a  lateral  direction 
relatively  to  the  upjter  disc. — 0.  R. 
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Paints  and  varnishes  for  the  prevention  of  corrosion  and 
fouling.  L.  Collardon.  Fr.  Pat.  453,395,  Jan.  20,  1913. 
Under  Int.  Conv.,  Jan.  20,  1912. 

Carbolic  acid  or  other  phenol  or  cresol  is  condensed  with 
formaldehyde  or  paraformaldehyde  in  presence  of  one  or 
more  organic  or  inorganic  compounds  having  toxic  pro- 
perties, e.g.,  copper  sulphate  or  acetate,  or  compounds  of 
lead,  mercury,  antimony,  arsenic,  zinc,  etc.  The  product 
is  mixed  with  one  or  more  cellulose  esters  of  the  fatty  series, 
e.g.,  formate,  acetate,  butyrate,  palmitate,  a  solvent  such 
as  dichloroethylene,  trichloroethylene,  dichlorobenzene, 
acetone  or  carbon  tetrachloride,  and  a  pigment.  Other 
substances  such  as  jelutong  or  other  rubber  resins  may 
be  added  to  the  phenol  before  condensing  with  formalde- 
hyde. In  the  case  of  the  manufacture  of  a  varnish,  an 
oxidising  bleaching  agent  is  added  with  the  formaldehyde  ; 
such  agents  are  alkali  peroxides,  hydrogen  peroxide,  per- 
borates, alkali  percarbonates,  persulphates  or  other  alkali 
per-salts,  hypochlorites,  sulphur  dioxide,  either  alone  or  in 
combination  with  borax  or  magnesia,  hydrosulphites, 
ozonised  water,  etc. — E.  W.  L. 


Litharge;    Apparatus  for  the  manufacture  of - 


-.  Lind- 
gens  und  Sonne  and  Bergmann  und  Simons,  G.  m.  b.  H. 
Fr.  Pat.  453,489,  Jan.  23,  1913. 

Lead  is  maintained  in  a  liquid  state  in  the  bottom  of  a  tall 
heating  chamber  into  which  heated  air  or  superheated 
steam  or  a  mixture  of  the  two  can  be  blown,  and  is  thrown 
against  the  walls  of  the  chamber  by  means  of  paddles  or 
discs  revolving  rapidly  on  a  horizontal  shaft,  and  dipping 
just  below  the  surface  of  the  lead.  The  finely  divided 
litharge  is  carried  away  in  the  form  of  dust,  any  unburnt 
lead  falling  back  on  to  the  hearth. — E.  W.  L. 


Zinc   while;    Furnace  for   the   manufacture   of from 

zinciferous  products.     P.  Schmidt  und  Desgraz,  G.  m.  b. 
H.     Fr.  Pat.  453,642,  Jan.  27,  1913. 

A  regular  heat  throughout  the  furnace  is  ensured  by 
causing  the  flame  from  a  lower  pair  of  gas-burners,  situated 
at  the  furnace  mouth  below  the  double  bank  of  muffles, 
to  pass  upwards  through  the  first  section  of  muffles  at  the 
top  of  which,  passing  over  a  fire-bridge,  it  meets  the  flame 
from  an  upper  pair  of  burners  and  passes  downwards  with 
it  through  the  second  section  of  muffles.  The  waste  gases 
pass  to  a  regenerator  for  heating  the  in-going  air  at  the 
burners. — E.  W.  L. 


XIV.— INDIA-RUBBER ;  GUTTA-PERCHA. 


Rubber  ;  Oxidation  of  - 


-.     F.  Kirchhof.     Kolloid-Zeits. 
1913,  13,  49—61. 

Experiments  on  the  action  of  atmospheric  oxygen  on  raw 
and  vulcanised  rubber  suggest  that  the  process  is  an 
autoxidation,  in  which  relatively  unstable  peroxides  (e.g., 
C10H1602)  are  first  formed,  while  secondary  reactions 
occur  later,  e.g.,  giving  C10H1(,O  and  C10H,„O3 
(compare  this  J.,  1912,  1103;  1913,  179).  In  the 
case  of  raw  rubber  these  reactions,  accelerated  by  light 
and  heat,  first  result  in  softness  and  then  in  hardness  on  the 
surface,  by  the  formation  of  higher  oxidised  products. 
In  the  case  of  vulcanised  rubber  peroxides  are  also  formed 
first,  and  then  decompose,  making  the  surface  tacky. 
Higher  oxides  are  then  formed  together  with  acid  sub- 
stances and  free  sulphuric  acid.  The  deleterious  action  of 
sulphuric  acid  appears  to  be  due  to  an  oxidation  of  the 
rubber,  with  formation  of  sulphur  dioxide.  Vulcanised 
rubber,  unlike  raw  rubber,  gives  off  water  when  treated 
with  atmospheric  oxygen  at  fairly  high  temperatures  ; 
this  is  apparently  connected  with  the  formation  of  sulphuric 
acid.  When  acetone-extracted  vulcanised  rubber  is 
oxidised,  the  product  yields  a  considerable  amount  of 
extract  to  acetone  and  then  to  alcoholic  alkali.  The 
insoluble  residue  contains  about  §  of  the  combined  sulphur 
present  in  the  original  rubber,  which  strongly  confirms 
the  theory  that  sulphur  adds  on  to  rubber  as  thiozone,  Ss, 


the  S  atom  unconnected  with  a  carbon  atom  being  more 
readily  oxidised  than  the  other  two.  It  is  suggested  that 
this  thiozone  theory  (see  Erdmann,  this  J.,  1908,  934) 
may  be  applied  to  the  ageing  phenomena  of  rubber  goods. 
It  is  shown  that  these  oxidation-products  will  seriously 
interfere  with  determinations  of  caoutchouc  content  by  the 
tetrabromide  method. — H.  E.  P. 

Patents. 

Indiarubber  ;    Extraction  or  coagulation  of from  the 

latex.     S.    C.    Davidson,    Belfast.     Eng.    Pat.    11,470, 
May  14,  1912. 

Latex  prior  to  coagulation  is  treated  with  a  dilute  (1  :  20) 
alkaline  solution  of  creosote  or  carbolic  acid  or  a  mixture 
of  the  two,  in  quantity  just  sufficient  to  render  the  latex 
alkaline  to  test  paper.  A  small  quantity  of  formaldehyde 
may  be  added  in  some  cases.  The  latex  is  then  coagulated 
by  the  addition  of  acetic  or  other  acid  in  the  ordinary  way. 
Heat  may  be  applied  at  any  or  all  of  the  various  stages 
(see  also  Eng.  Pat.  25,256  of  1911  ;  this  J.,  1913,  98). 

— E.  W.  L. 


Rubber  substitute  ;   Composition  and for  waterproofing 

and  the  like,  and  process  for  preparation.     G.  d'Almeida, 
Singapore.     Eng.  Pat.  14,665,  June  22,  1912. 

"  Tang  Iu  "  or  "  Thang  In  "  oil — obtained  from  the  fruit 
of  the  Tang  or  Thang  tree  (Aleurites  Fordi),  indigenous 
more  particularly  to  S.  China,  is  boiled  for  3 — 4  hours, 
and  is  then  mixed  with  5 — 6  drams  per  lb.  of  oil  of  "  Tarn 
Ti "  powder — the  powdered  matrix  of  a  gold-  and  silver- 
bearing  quartz  of  the  Straits  Settlements.  The  "solu- 
tion "  thus  obtained  is  applied  to  fabrics  by  brushing,  etc., 
and  allowed  to  dry,  preferably  in  the  shade.  Or  the  oil 
may  be  boiled  longer  or  more  vigorously  so  as  to  produce 
an  elastic  mass  which  may  be  employed  as  a  rubber 
substitute.  The  "  solution  "  may  also  be  mixed  with 
waste  or  bamboo  paper  and  various  other  materials  for  the 
production  of  a  variety  of  articles. — E.  W.  L. 

Rubber  and  like  gums  containing  resins  ;  Treatment  of . 

E.    S.    Ali-Cohen,    The    Hague,    Holland.     Eng.    Pat. 
18,851,  Aug.  16,  1912. 

Pontianac,  or  similar  gum  is,  if  necessary,  cleaned  and 
dried,  and  is  then  dissolved  in  a  suitable  neutral  solvent 
such  as  petroleum  spirit,  and  mixed  with  two-thirds  of  its 
weight  of  oxidised  linseed  or  other  vegetable  oil.  The 
mixture  is  filtered  or  strained,  if  necessary,  the  solvent 
distilled  off,  and  the  residue  heated  slowlv  to  about  90°  C. 
About  8 — 12  per  cent,  of  sulphur  is  then  added  and  the 
temperature  raised  to  140° — 155°  C.  in  a  closed  vessel. 
After  cooling  the  mass  is  well  worked  in  a  mixing  machine 
with  the  aid  of  heat  and  pressure.  The  product  may  be 
used  without  further  treatment,  or  it  may  be  incorporated 
with  bitumen,  petroleum  jelly,  magnesia,  zinc  oxide, 
fibrous  material,  rubber,  gutta  percha,  etc.  The  oxidation 
of  the  vegetable  oil  is  effected  by  heating  it  to  near  its 
ignition  point  for  a  considerable  time  and  afterwards 
heating  it  with  a  suitable  oxidising  agent  not  containing 
lead.  In  the  case  of  linseed  oil  the  oil  is  first  heated  at 
300°— 325°  C—  conveniently  300°— 305°  C—  for  24  hours, 
then  cooled  to  260°— 275°  *C,  at  which  temperature  it  is 
oxidised  with,  for  example,  manganese  perborate. 

— E.  W.  L. 


Rubber;     Industrial   manufacture   of .     G.    Raynaud. 

Second    Addition,    dated   Maich   12.    I<>Il\  to    Fr.   Tat. 

419,860,  Nov.  6,  1909  (this  J.,  1911.  226,  968). 
In  order  to  free  it  completely  from  sulphuric  arid  and  to 
destroy  its  tackiness,  the  ma^>  obtained  by  the  pn 
described  in  the  original  patent  and  firsl  Addition  dor.  eit.) 
is  mixed  with  10  to  40  pet  cent.  <>f  its  weighl  <>f  lime  and 
5  to  20  per  cent,  of  sulphur,  and  the  mixture  i-  heated  at 

100° 130°  ('.      The   excess   "f   sulphur  anil    the    lime   are 

then  removed,  the  former  by  boding  with  caustic  alkali 
solution,  the  latter  by  treatment  with  hydrochloric  atid, 
and  the  product  is  washed  with  water  and  dried.-  K.  \V.  L 
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[August  15,  1913. 


Vulcanising    indiarubbtr,    unsaturated  fatty   oils,   or   their 

dtriixitiits ;      Process    for .     H.     Klopstock.     tier. 

Tat.  £80,916,  Sept.  21,  1912. 

Indiarubber  may  ho  vulcanised  by  treating  it  with  a 
halogen  compound  of  selenium  or  tellurium.  Similarly, 
fatty  nils,  unsaturated  fats,  lecithin,  and  similar  compounds 
can  he  vulcanised  by  the  selenium  or  tellurium  compounds 
as  with  sulphur  compounds.  Rape  oil  gives  rise  to  a 
factice,  whilst  fats,  lecithin,  etc.,  furnish  products  said 
to  be  suitable  for  use  in  medicine. — T.  F.  B. 

Rubber  or  rubber-like  substances  ;   Manufacture  of from 

halogen  compounds  with  organic  substances.  Obstchestvo 
proizvodstva  &  torgovli  resinovymi  izdeliami 
"  Bogatvr.'and  I.  Ostromislensky,  Moscow.  Eng.  Pat. 
7467,  March  27,  1912. 

See  Ft.  Pat.  442,991  of  1912  ;  this  J.,  1912, 1043.— T.  F.  B. 


Preparing    erythrene    and    isoprene.     Ger.    Pat.    261,876. 

See  XX. 


XV.-LEATHER;    BONE;   HORN;    GLUE. 

Pelt ;  The  differential  staining  of  bacteria  in  the  investigation 
of   tuberculosis    and    it3    application    to    the    qualitative 

examination,   of .     E.    0.    Sommerhoff.     Collegium, 

1913,  377—380. 
Bacterial  cells  are  the  simplest  organized  colloidal 
albumins  which  are  known  and  may  be  regarded  as  a 
permeable  albuminous  membrane  enclosing  the  albuminous 
contents  containing  more  water.  Two  different  kinds 
of  colloidal  albumins  are  distinguishable  by  their  behaviour 
towards  staining  agents,  a,  those  which  swell  in  the  cold 
and  are  easily  stained  with  methylene  blue  ;  these  are 
similar  in  their  properties  to  egg-albumin;  /9,  those  which 
swell  only  on  heating  and  only  then  are  easily  stained  with 
phenol -fuchsin  (1  grm.  of  phenol  and  1  grm.  of  fuchsin 
to  100  c.c.  of  water) ;  these  are  similar  to  fresh  meat 
jillv.  Freshly  precipitated  stannic  acid  may  be  considered 
as  a  mixture  of  a-  and  /3-stannic  acid.  The  colloidal 
a-stannic  acid  is  very  reactive  in  the  cold  ;  by  heating 
it  is  coagulated  and  the  reactions  of  the  much  less  reactive 
^-stannic  acid  may  then  be  observed.  In  a  colloidal 
albumin  solution,  at  ordinary  temperatures,  it  may 
be  assumed  that  there  are  present  a-  and  /3-albumin 
cells  analogous  to  the  two  varieties  of  stannic  acid  ;  in 
some  colloidal  solutions  the  a-cells  predominate  as  in 
egg  albumin,  while  in  others  the  /3-cells  predominate  as 
in  flesh  jelly.  These  voluminous  albumin  cells  will,  in 
th'ir  active  strongly-swollen  condition  (h)drosol  condition) 
take  up  the  colouring  matter  by  diffusion  through  the 
cell  wall  and  the  molecule  of  colouring  matter  will,  in  the 
intracellular  span  .  combine  with  the  albumin  molecule 
to  form  a  complex  molecular  addition  product.  This 
results  in  the  splitting-off  of  a  small  quantity  of  water 
and  the  coloured  albumin  cells  pass  into  the  gel  state. 
With  crystalloidal  dyestuffs,  such  as  picric  acid,  the  cell 
membrane  may  be  ruptured  (coagulation  hy  momentary 
splitting-off  of  water).  If  a  colloidal  albumin  solution 
as  free  as  possible  from  electrolytes,  is  evaporated,  an 
unor-.' MUM  d  skin  is  produced  eompoted  of  a  countless 
numlxr  of  a  and  fi  cells.  If  the  evaporation  is  carefully 
earned   out   and   coagulation  avoided,  the   rirfn   oan    be 

Den  again  with  water  and  the  reaction  of  the  a  and  /3 
mOfl  again  \»-  ob*  rv<d.  In  the  s\v<  llinj.'  of  hide  with  water 
t  hfl  r<-act  ion  hot  fa  of  t  he  a-  and  the  ^-albumin  cells  must  Ik- 

observed  and  these  depend  on  the  temperature.     In  the 

cold  the  a  albumin  cells  are  in  active  hvdrosol  condition 
and  they  can  Ik;  stained  with  methylene  blue  similarly 
to  bacteria.  Regions  of  the  bide  which  an-  strongly 
coloured  with  the  blue  pigment  cap  be  assumed  to  be  rich 
in  a  cells.  The  nurnlxr  of  colli  which  are  coloured  by  a 
quick  immersion  depends  on  its  duration, '  he  concent  rat  ion 
Of  th*  colour  solution  and  the  strength  of  the  chemical 
affinity  of  the  dve.  Of  bacteria  the  strongly  colloidal 
Bf  well  and  the  coagulated  not  at  all  and  fresh  hide 


colours  moro  strongly  than  old.  Hide  may  be  6taincd 
in  warm  phenol-fuchsin  solution  but  the  red  colouring 
has  less  interest  for  the  tanner  than  for  the  glue  maker. 
The  basic  aniline  colours  provide  a  means  of  classifying 
the  colloidal  albumins  which  have,  as  yet,  been  imperfectly 
investigated. — D.  J.  L. 


Logwood  ;  The  tanning  properties  of  ■ 


-.     R.  H.  Wisdom. 
J.  Amer.  Leather  Chem.  Assoc,  1913,  8,  274 — 275. 

A  representative  sample  of  logwood  analysed  by  the 
official  method  of  the  Amer.  Leather  Chem.  Assoc. 
gave  a  tannin  content  of  7-82  per  cent,  and  non-tannin 
content  of  5-83  per  cent.  A  pure  clarified  logwood 
extract  gave  23-9  per  cent,  of  tannin  and  208  per  cent, 
of  non-tannin.  These  results  indicate  that  logwood  might 
reasonably  be  used  for  making  leather  and  the  author 
states  that  an  excellent  quality  of  leather  has  been  prepared 
with  logwood.  It  is  suggested  that  a  certain  proportion  of 
logwood  might  be  used  along  with  the  other  tanning 
materials  for  leather  which  is  subsequently  to  be  dyed 
by  means  of  logwood,  particularly  for  blacks. — J.  R.  B. 

Tannage  of  hide  by  means  of  "  insoluble  "  metallic  jellies 
and  their  influence  on  tannin  analysis.  E.  0.  Sommerhoff. 
Collegium,  1913,  381—382. 

Freshly  precipitated  phosphates,  hydroxides,  sulphides 
and  silicates  of  the  heavy  metals  which  are  completely 
insoluble  in  water  have  a  strong  tanning  action  on  skin. 
The  tanning  action  is  due  entirely  to  mechanical  absorption 
in  contrast  to  the  usual  tanning  process  in  which  chemical 
action  plays  a  part.  A  piece  of  hide  shaken  for  2  hours 
with  precipitated  copper  phosphate  was  completely  tanned, 
the  ash  being  increased  to  13  per  cent,  as  compared  with 
4  per  cent,  in  the  raw  skin.  Similar  results  were  obtained 
with  chromium  hydroxide,  zinc  hydroxide,  copper  sulphide 
and  even  the  completely  insoluble  ultramarine.  The 
insoluble  phlobaphenes  in  tanning  materials  must  take 
part  in  the  tanning  process  by  direct  absorption.  Analysis 
of  tanning  materials  which  neglects  the  insoluble  portions 
must  give  results  not  in  accordance  with  those  obtained  in 
practice,  as  the  tannin  strength  must  always  be  returned  as 
too  low.  It  is  not  important  to  make  a  tanning  extract 
completely  soluble  in  the  cold  as  the  undissolved  tannins 
in  colloidal  suspension  are  capable  of  tanning.  The 
tanning  effect  of  sparingly  soluble  bodies  has  always  been 
considered  as  taking  place  owing  to  a  very  small  quantity 
becoming  dissolved  but  in  the  case  of  copper  phosphate 
and  ultramarine,  where  traces  in  solution  could  easily 
be  found,  this  hypothesis  is  untenable. — D.  J.  L. 


Aluminium;    Applications  of  activated- 


-.  [Precipita- 
tion of  tannin.]  Alumgallins.  E.  Kohn-Abrest.  Bull. 
Assoc  Chim.  Sucr.,  1913,  30,  862—868. 

Amalgamated  or  activated  aluminium  (this  J.,  1912,  645, 
689)  precipitates  a  larger  proportion  of  tannin  from 
solution  than  was  previously  supposed  (this  J.,  1911, 
836),  and  the  products  of  oxidation  of  the  metal  continue 
to  exert  a  precipitating  effect  after  the  metal  itself  has 
been  removed  from  the  solution.  The  precipitates 
obtained  from  various  vegetable  extracts,  when  treated 
with  hydrochloric  or  sulphuric  acid,  yield  yellowish 
products,  which  are  almost  completely  soluble  in  water, 
and  the  solutions  give  all  tho  reactions  of  tannin.  The 
author  terms  these  products  "  alumgallins."  One  such 
product  was  found  to  consist  of :  A1203  13-4,  S03  300, 
tannin  37-62,  and  H20  18-98  per  cent.  It  should  be 
po  Bible  to  obtain  products  of  much  higher  tannin-content, 
and  the  author  suggests  that  they  may  find  industrial 
applications,  e.g.,  as  tanning  materials.  In  tho  purifica- 
tion of  extracts  containing  alkaloids  (this  J.,  1913,  44), 
it  may  be  practicable  to  use  the  precipitate*  for  the 
preparation  of  alumgallins.  For  determining  tannin, 
the  author  recommends  the  following  modification  of 
Wisliccnus's  method  (this  J.,  1904,  765)  :— A  sheet  of 
active  aluminium,  about  1  mm.  thick  and  about  3  grms. 
in  weight,  is  immersed  in  100  c.c  of  the  solution  (con- 
taining 0-5 — 1  per  cent,  of  tannin)  :  the  activation  of 
the  metal  is  effected  by  immersing  it  for  3  minutes  in  a 
1  per  cent,  solution  of  mercuric  chloride,  after  which  it  is 
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rinsed  with  water.  When  all  the  tannin  has  been  thrown 
down  (generally  in  4 — 5  hours  or  in  about  one  hour  if  a 
mechanical  stirrer  is  used),  the  precipitate  is  filtered 
off  under  pressure  and  washed  twice  with  water.  The 
united  filtrate  and  washings  are  evaporated  to  the  original 
volume,  and  equal  portions  of  this  solution  and  of  the 
original  solution  are  evaporated  to  dryness.  If  extreme 
accuracy  is  required,  the  small  quantity  of  alumina  in  the 
treated  solution  must  be  allowed  for ;  this  is  represented 
by  the  difference  between  the  weights  of  the  ignited 
residues. — L.  E. 

Patents. 

American  cloth  ;  Manufacture  of and  the  like  water- 
proof fabrics  and  substitutes  for  leather.  W.  Kaempfe, 
Grossenhain,  Saxony.     Eng.  Pat.  15,965,  July  8,  1912. 

The  linseed  or  other  drying  oil  hitherto  used  in  the  manu- 
facture of  American  cloth  is  replaced  by  an  animal  oil 
such  as  train  oil,  which  has  been  heated  for  about  2  hours 
at  235°—  240°  C,  and  then  directly  subjected  to  dis- 
tillation by  means  of  superheated  steam  at  about  375° — 
400°  C,  until  the  saturated  fatty  acids  have  distilled  over, 
and  the  contents  of  the  still  have  assumed  a  varnish-like 
consistence.  To  produce  a  particularly  strong  varnish 
the  product  is  afterwards  boiled  in  an  open  boiler  at  a 
temperature  up  to  315°  C.  The  varnish  may  be  mixed 
with  varnishes  from  ordinary  drying  oil,  or  with  melted 
resin  or  copal  gums. — E.  W.  L. 

Tanning  hides  and  skins  and  apparatus  therefor.     J.  Durio, 
London.     Eng.  Pat.  15,346,  July  1,  1912. 

See  Fr.  Pat.  448,321  of  1912  ;  this  J., 1913,  438.— T.  F.  B. 

Leather  ;   Process  and  composition  for  the  treatment  of 

and  the  like.  G.  Bork,  Dortmund,  Germany.  Eng. 
Pat,  29,521,  Dec.  21,  1912. 

See  Ger.  Pat.  256,580  of  1911  ;  this  J.,  1913,  438.— T.F.B. 

Leather  and  leather-like  products  ;    Manufacture   of . 

W.  Spalteholz,  Leipzig,  and  K.  Haring,  Assignors  to 
Chem.  Technologische  Studienges.  m.  b.  H ,  Hersfeld, 
Germany.     U.S.  Pat.  1,066,231,  July  1,  1913. 

See  Ger.  Pat.  258,992  of  1911 ;  this.  J.,  1913,  668.— T.  F.  B. 

Agglulinanf.  for  manufacturing  agglomerates.  L.  Penkala, 
Paris.  Eng.  Pat,  3313,  Feb.  8,  1913.  Under  Int. 
Conv.,  Feb.  14,  1912. 

See  Fr.  Pats.  451,522  and  451,523  of  1912  ;  this  J.,  1913, 
618.— T.  F.  B. 

Process  of  compression  for  the  impregnation  of  porous 
mnteriils  by  liquid  products  to  render  them  fireproof 
or  impermeable,  or  to  dye  or  tan  them.  Fr.  Pat.  453,730. 
See  I. 

Producing  lustrous  effects  on  paper,  fabrics,  leather  or  the 
like.     Eng.  Pat.  16,156.     See  VI. 


XVI.— SOILS;  FERTILISERS. 

Ammonium  citrate  solution  ;    Simple  method  for  preparing 

neutral .     A.  J.  Patten  and  W.  C.  Marti.     J.  Ind. 

Eng.   Chem.,   1913,  5,   567—568. 

For  the  preparation  of  a  neutral  solution  of  ammonium 
citrate  for  the  determination  of  available  phosphoric 
acid  in  fertilisers,  the  authors  make  use  of  the  quantitative 
liberation  of  the  acid  from  ammonium  salts  by  the 
action  of  formaldehyde.  A  known  quantity  of  an  acid 
solution  of  ammonium  citrate  is  diluted  and  in  equal 
portions  of  the  diluted  solution  there  are  determined  : 
(1)  the  free  acid  after  treatment  with  formaldehyde, 
and  (2)  the  ammonia  by  distilling  with  magnesia.  The 
difference  between  the  two  results  shows  the  amount  of 
acid  required  to  neutralise  the  citrate  solution.  The 
results  agree  with  those  obtained  by  the  conductivity 
method  (this  J.,  1911,  1079)  in  indicating  that  in  a  neutral 


solution  of  ammonium  citrate  the  ratio  of  ammonia  to- 
anhydrous  citric  acid  is  1  :  3-765. — A.  S. 

Phosphoric  acid  ;    Volumetric  determination  of applied 

to  the  analysis  of  fertilisers.     L.   Ledoux.     Bull.    Soc*. 
chim.  Belg.,  1913,  27,  170—172. 

Pemberton's  volumetric  method  (this  J.,  1894,  176,. 
667;  1895,  511)  consists  in  dissolving  ammonium  phos- 
phoniolybdate  in  excess  of  N/\  alkali  and  measuring 
the  excess  with  standard  acid.  The  composition  of  the 
precipitate  obtained  by  the  ordinary  method  is  not  quite 
constant,  but  by  carrying  out  the  precipitation  in  the  cold 
with  the  help  of  a  mechanical  agitator,  the  author  has 
obtained  uniformly  concordant  results  (compare  this  J.,. 
1913,  738).— W.  R.  S. 

The  production  and  consumption  of  chemical  fertilisers  in- 

the  world. 

A  publication  of  the  Bureau  of  Agricultural  Intelligence 
and  Plant  Diseases  of  the  International  Institute  of 
Agriculture  (Rome)  has  recently  been  issued  entitled 
"  Production  et  consommation  des  engrais  chimiques 
dans  le  monde." 

Some  of  the  data  therefrom  concerning  the    world's 
production  are  given  in  the  subjoined  table :  — 


Production  in  metric  tons. 

1903 

1910              1911 

Phosphatic  fertilisers  : 

Basic  slag   

2,433,779 

2,243,500 

5,130,900 

(56,000) 

301,144 
20,570 

1,466,993 
537,520 

25 

5,344,981 

3.275,845 

9,604,260 

(66,044) 

766,583 
15,581 

2,432.949 

1,045,905 

30,000 

25,000 

6,055,073 
(3,485,500) 

Superphosphates    

Potash  salts  (for  agriculture) : 
Potash  salts  (calculated  as 

pure  potash) 

Indian  salpetre 

Other  potash  fertilisers  (cal- 
culated as  pure  potash) 

Nitrogenous  fertilisers  : 

Sulphate  of  ammonia 

840,000- 
15,273 

40,000 

2,487,000 

1,187,425 

52,000 

50,000 

Total  nitrog.  fertil.  . . 

2,004,538 

3,533,844 

3,786,425 

It  is  believed  that  1,000,000  metric  tons  of  chloride 
of  potash,  corresponding  to  630,000  metric  tons  of  pure 
potash,  could  be  produced  yearly  in  the  United  States- 
from  seaweeds.  It  has  also  been  proposed  in  the  United 
States  to  use  felspars  for  the  extraction  of  potash  in  a 
soluble  form  ;  a  yield  of  400,000  metric  tons  of  pure  potash 
could  thus  be  obtained  yearly.  The  production  of 
sulphate  of  ammonia  has  increased  five-fold  in  twenty 
years.  The  Mond-Frank-Caro  process  would  allow  of 
the  manufacture  of  88  to  176  lb.  of  sulphate  of  ammonia 
per  metric  ton  of  peat.  The  production  and  probable 
consumption  of  synthetic  nitrogenous  fertilisers  has  been 
calculated  for  the  years  1913  and  1914.  The  figures 
which  have  been  estimated  are  enclosed  in  brackets : — 


Calcium  cyanamide. 


Nitrate  of  lime. 


metric  tons. 

metric  tons. 

1903 

— 

25 

1904 

— 

550 

1905 

— 

1,600 

1906 

500 

1,600 

1907 

2,200 

15,000 

1908 

8.300 

i:>.O00 

1909 

16,000 

25,000 

1910 

30,000 

■r>.ooo 

1911 

.VJ.OOO 

(60,000) 

1912 

95,000 

(75,000) 

204.000 

— 

(97,000) 

(140,000) 

1914    

(208,000) 

BOS 
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The  world's  consumption  of  fertilisers  in  1911  represented 
a  value  of  about  £80,000,000,  and  was  made  up  as  follows: — 

metric  tons. 

Lime  phosphates 5,669,000 

Superphosphates  8,604.000 

Basie  stag 3,300,000 

(iimno     70,000 

1'  itssb  salts 4.100,000 

(Pure  ix.tash)    (848.400) 

Nitrate  of  soda     2,313.450 

-   Iphate  of  ammonia     1,100,000 

Synthetic  nitrogenous  fertilisers   ....      100.000 

Data  are  given  on  the  consumption  of  fertilisers  per 
unit  of  area  in  the  different  countries.  Belgium,  Mauritius, 
and  Luxemburg  use  upwards  of  278  lb.  per  acre  of 
■cultivated  area  ;  Germany  and  the  Netherlands  from 
89  to  ITS  lb.  per  acre  ;  Denmark,  United  States  (Southern 
States).  France,  England.  Australia,  Italy,  and  Switzerland 
from  4.">  to  89  lb.  per  acre;  next  follow  the  countries 
consuming  from  9  to  45  lb.  per  acre  of  cultivated  land: 
Austria,  Hungary,  Spain,  United  States  (North-East), 
Norway.  Dutch  East  Indies,  Portugal,  Sweden.  All  the 
remaining  countries  consume  less  than  9  lb.  per  acre  or 
an  unknown  amount. 

Zinc    arsenite    as    an    insecticide.     Schoene.     See    XIXb. 

Soluble  arsenic   in   mixtures  of  lead  arsenate   and    soap. 
Tartar  and  Bundy.     See  XIXb. 

Patent. 

Manure;    Manufacture  of .     L.   von   Alphen,   Soera- 

baya,   Java.     Eng.    Pat.    10,996,    May  9,    1913. 

A  manure  consisting  of  pulverised  peat-dust,  saturated 
with  compounds  of  the  constituents  (ammonia,  potash, 
phosphoric  acid,  etc.),  which  are  drawn  from  the  soil  by 
the  plants  for  which  the  manure  is  intended,  lime  being 
Teplaced  by  ferrous  sulphate. — O.  R. 


XVII.— SUGARS  ;    STARCHES  ;    GUMS. 

Seel  juices  ;    Preservation  of for  analytical  purposes. 

V.   Stanek.     Z.  Zuckerind.  Bohm.,  1913,  37,  501—609. 

Or  the  substances  tried,  mercuric  chloride,  formaldehyde, 
phenol,  chloroform,  and  carbon  bisulphide  either  affected 
the  density  of  the  juice,  or  else  had  a  reducing  action  on 
Fehling's  .solution.  Carbon  tetrachloride  and  thymol, 
whilst  satisfactory  in  other  respects,  were  not  capable  of 
inhibiting  the  alteration  of  samples  for  any  considerable 
period  of  time,  excepting  in  the  case  of  juices  containing 
*n  unusually  small  number  of  micro-organisms. — J.  P.  0. 

■Sugar  ;    A  >n  ilable and  a  systemof  control  in  the  boiling 

house.     X.  I>-i-rr.     Bull.  41,    Expt.    Station,    Hawaiian 
Sugar  Planters'  Assoc,  1913. 

calculating   the   available  sugar  in   the  cane  sugar 

rv   boiling  house,  the  author  suggests  the  following 

formula,   expressing  the   result  as  a   percentage  on   the 

...              ■  ,      *  (i — m) 
SOCaose    in    the    original  matcnal:    -r~i -,  s,  j,  and   m 

)  (s — m) 

being  the  purities  of  the  commercial  sugar,  juice,  and 
■iiolasses  respectively.  With  this  formula  th<- 
sucrose  lost  in  the  pre-,. take  and  by  entrainment  is 
reckoned  as  available.  The  apparent  purity  value-,  found 
from  the  poUrl-.ation  and   I'rix  figures,  may  be  accepted 

a<  U  f  the  calculation  in  place  of  the  true  quotients. 

following  scheme  of  boiling  house  control  i-  recom- 

Beaded  for  practical  work:    (1)  As  entering  the 

boiling  house,  that  found  in  the  mixed  juice  by  double 
polarisation  Is  taken.  (2)  The  value  for  j  is  that  found  for 
the  syrup  (provided  no  prodoi  I  i-  Knotted  in  i'),  and  it  is 
determined   OOCC   daily  on   an  average     ample   diluted    to 

abo'j-  l"-    Brix,  the   yrup  being  need,  and  not  mixed  juice, 

be  finally  purified  product  going  to  the  pans, 

and  -in"-  then-  i-  generally  s  distinct  rise  in  the  purity 


between  clarified  juice  and  syrup.  (3)  The  sucrose  content 
of  the  sugar  is  determined  as  well  as  the  polarisation,  and 
tho  ratio  between  these  two  values  is  ascertained  weekly. 
(4)  The  value  for  s  Is  that  found  for  the  sugar  in  a  dilution 
of  about  15°  Brix,  and  is  determined  weekly.  (5)  The 
value  taken  for  m  is  that  found  for  the  wasto  molasses  in 
a  dilution  of  about  15°  Brix.  Finally,  a  further  control 
based  on  balance  sheets  of  the  dry  substance  and  the  non- 
sugars,  as  well  as  of  sucrose,  is  advocated ;  and  hore  also 
the  apparent  values  and  not  the  true  quotients  are  used, 
corrections  being  made  for  the  suspended  solids  in  the 
mixed  juice  and  for  the  lime  added  in  defecation.  Inver- 
sion or  destruction  of  sucrose  can  thus  bo  readily  indicated 
if  the  non-sugars  show  an  increase;  while  a  loss  by 
entrainment  in  the  evaporators  can  be  deduced  if  the  loss 
shown  in  the  dry  substance  balance  sheet  is  approximately 
the  same  as  that  found  for  the  sucrose  balance. — J.  P.  O. 


[Sugar.]  Carbosulphitation  at  a  low  temperature  ;  Process  of 

.     J.  Robart.     Bull.  Assoc.  Chim.  Sucr.,  1913,  30, 

836—837. 

According  to  this  process  (see  this  J.,  1913,  375),  the 
crude  sugar  juice,  after  treatment  with  lime,  is  re-heated 
to  58° — 60°  C,  carbonated  until  its  alkalinity  is  reduced 
to  0-7—1-3  grms.  per  litre,  then  heated  to  65°— 68°  C,  and 
filtered.  The  filtrate  is  treated  with  more  lime  if  necessary, 
and,  without  being  further  heated,  is  carbonated  until  its 
alkalinity  is  reduced  to  0-15 — 0-35  grin.,  and  sulphitated 
in  the  same  vessel  until  its  alkalinity  (to  phenolphthalein) 
is  reduced  to  0-08 — 0-20  grm.  per  litre.  The  juice,  which 
is  now  at  a  temperature  of  about  60°  C,  is  then  heated 
and  filtered.— L.  E. 

Patents. 

Sugar  cane  ;    Process  for  the  preparation  of ,  a  new 

product  resulting  therefrom,  and  its  applications.  E. 
Disdier,  Malaga,  Spain.  Eng.  Pat.  5145  of  1913,  date 
of  Appl.,  Aug.  21,  1912. 

Sugar-cane  is  cut  up  into  thin  slices  or  shavings,  the  cuts 
being  made  at  an  acute  inclination  to  the  axis  of  the  cane, 
and  these  slices  are  then  dried,  slashed,  crumbled,  and 
pounded  at  a  temperature  of  about  "  300°  C,"  in  an  appar- 
atus of  the  type  described  in  Eng.  Pat.  25,251  of  1911 
(this  J.,  1912,  911).  The  dry,  powdered  product  obtained 
lends  itself  readily  to  diffusion  operations  for  the  extraction 
of  the  sugar,  and  the  diffusion  residue  may  be  used  for 
the  manufacture  of  paper  pulp  or  for  the  preparation  of 
a  fodder.— W.  P.  S. 

Svsjar-crystals ;     Process     and   contrivance  for  production 

■particularly    of in    vacuum.     O.    Fromm    and    M. 

Schodlv,  Schwartau,  Germany.  U.S.  Pat.  1,066,397, 
July  1,  1913. 

See  Eng.  Pat.  28,074  of  1912  ;  this  J.,  1913,  761.— T.  F.  B. 

Starch  ;   Process  of  converting into  derivatives,  dextrin, 

dextrose,  etc.  S.  M.  Lillio,  Philadelphia.  Reissue 
No.  13,592,  Jvdy  8,  1913,  of  U.S.  Pat.  959,237,  May  24, 
1910. 

See  this  J.,  1910,  834— T.  F.  B. 

Gums  ;    Process  for  producing  solutions  of  insoluble . 

E.     Siefert-Schwab,      Neunkirchen,     Austria- Hungary. 

U.S.  Pat.  1,066,852,  July  8,  1913. 
See  Eng.  Pat.  23,629  of  1912  ;  this  J.,  1913,  302.— T.  F.  B. 


XVIII.— FERMENTATION  INDUSTRIES. 

Yeafl  protein  ;  The  complete  hydrolysis  of .     H.  Prings 

heim.    Woch.   Bran.,    1913,    30,   399—400. 
Tiik  author   hydrolyjsed   pressed   yeast  by  hydrochloric 

acid  and  by  sulphuric  aeid  and  distilled  the  volatile  6 

of    the   atninoaeids     According   to    Fischer's    procedure 
(Ber.,  1901,  34,  433;  Z.  physiol.  fhem.,   1901,  83,    Ifilj 
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1902,  36,  268).  It  was  noted  that  the  simplest  members 
of  the  amino-acid  group,  glycocoll  and  alanine,  which  are 
obtained  by  the  hydrolysis  of  almost  all  other  protein 
substances,  were  absent  from  the  products  from  yeast. 
Small  proportions  of  proline,  phenylalanine  and  glutamic 
acid  were  identified,  and  it  is  probable  that  serine  also  was 
present.  The  major  portion  of  the  amino-acicls  distilled 
as  esters  was  composed  of  valine  and  leucine,  and  these 
groups  must  exist  in  yeast  protein  in  proportions  larger 
than  have  hitherto  been  recorded  for  other  proteins. 
According  to  Ehrlich's  investigations  these  two  amino-acids 
are  the  source  respectively  of  isobutyl  and  arnyl  alcohols, 
the  main  constituents  of  fusel  oil.  The  formation  of  fusel 
oil  even  in  pure  sugar  worts,  is  to  be  ascribed  to  the  form- 
ation of  valine  and  leucine  by  the  natural  proteolysis  of 
the  yeast  substance.  The  author  was  unable  to  identify 
any  amino-acid  which  could  similarly  be  recognised  as 
the  mother-substance  of  the  w-propyl  alcohol,  which  is 
always  produced  in  alcoholic  fermentations.  On  the 
other  hand,  the  glutamic  acid  found  might  be  regarded  as 
giving  rise  to  succinic  acid  and  the  tyrosine  of  the  yeast 
protein  to  tyrosol  which  are  always  present  in  spent  wash. 

F.  B. 


Yeast ;    Protein  substances  of and  their  products   of 

hydrolysis.     P.  Thomas  and  S.  Kolodziejska.     Comptes 
rend.,  1913,  157,  243—246. 

On  hydrolysis  with  concentrated  hydrochloric  acid  the 
protein  of  yeast  recently  isolated  (this  J.,  1913,  762)  and 
resembling  casein  in  its  properties  gave  the  following 
results  (referred  to  total  nitrogen) :  ammoniacal  nitrogen, 
6-86,  6-89  ;  humic  nitrogen,  4-02,  2-54  ;  basic  or  diamine 
nitiogen,  26-67,  26-03 ;  monoamine  nitrogen,  60-39, 
60-33  per  cent.  The  yeast  albumin  (cerevisin)  gave  : 
ammoniacal  nitrogen,  5-89;  humic  nitrogen,  1-69;  basic 
or  diamine  nitrogen,  23-69 ;  monoamine  nitrogen,  67-03 
per  cent.  The  results  of  hydrolysis  experiments  with 
sulphuric  acid  and  subsequent  determinations  of  the 
hexonic  bases,  indicated  that  the  yeast  protein  yields 
2-63  per  cent,  of  histidine,  3-58  of  arginine,  and  4-09  of 
lysine  (in  the  form  of  picrate),  whilst  cerevisin  yields  2-02 
per  cent,  of  histidine,  3-95  of  arginine,  and  7-14  of  lysine. 

— A.  S. 


Yeasts  ;   Assimilation  of  maltose  by 


-.     A.  J.  Kluyver. 
Biochem.  Zeits.,  1913,  52,  486^93. 

The  investigations  of  Rose  and  of  Lindner  and  Saito 
(this  J.,  1910,  1221)  appear  to  indicate  that,  of  the  sugars, 
maltose  is  most  generally  assimilated  by  yeasts,  but  the 
author  shows  that  this  is  due  to  impurity  of  the  maltose 
used.  Thus,  a  sample  of  maltose,  which,  unlike  dextrose, 
was  assimilated  by  Endomyces  Magnusii,  Saccharomyces 
exiguus,  Schizotacch.  Pombe,  and  a  yeast  isolated  from 
milk,  was  found  to  contain  nitrogen  equivalent  to  022 
per  cent,  of  protein.  The  same  maltose,  after  two  crystal- 
lisations (whereby  its  protein -content  was  reduced  to 
0-04  per  cent.),  was  not  assimilated  by  these  organisms 
or  only  to  a  very  slight  degree. — L.  E. 

Yeast ;    Formation  of  higher  alcohols  from  aldehydes   by 

.     /.  Conversion    of    valeric    aldehyde    into    amyl 

alcohol.     C.    Neuberg    and    H.    Steenbock.     Biochem. 
Zeits.,   1913,  52,  494—503. 

It  has  been  shown  (this  J.,  1911,  1179,  1465)  that 
aldehydes  are  formed  in  the  fermentation  of  a-keto- 
acid8,  and  more  recently  that  aldehydes  may  constitute 
an  intermediate  stage  in  the  formation  of  alcohols 
by  fermentation  processes.  The  authors  have  now 
investigated  the  action  of  yeast  on  purified,  commercial 
valeric  aldehyde  (a  mixture  of  isovaleric  aldehyde 
and  optically  active  methylethylacetaldehyde)  both  in 
presence  and  absence  of  sucrose.  In  presence  of  sucrose. 
the  aldehyde  was  largely  converted  into  amyl  alcohol, 
the  lowest  yield  being  66-4,  and  the  highest,  84  1  per 
cent.  ;  in  the  latter  case,  the  aldehyde  was  used  in  the 
form  of  its  ammonia  compound.  The  amyl  alcohol  con- 
sisted of  a  mixture  of  isobutyl  carbinol  and  /-methyl'  t  h\  1 
carbincarbinol  in  approximately  the  same  proportions  as 


those  of  the  corresponding  constituents  of  the  valeric 
aldehyde.  In  absence  of  sucrose  also,  amyl  alcohol 
wis  obtained  though  the  yield  was  only  26-1  per  cent. 
According  to  Neubauer  and  Fromherz  (this  J.,  1911,  231), 
keto-acids  are  intermediate  products  in  the  alcoholic 
fermentation  of  ammo-acids  whilst  Ehrlich  had  previously 
suggested  (this  J.,  1909,  848)  that  aldehydes  were  formed. 
In  the  light  of  the  present  and  earlier  investigations,  it 
appears  that  keto-acid  and  aldehyde  represent  successive 
stages  of  this  fermentation. — L.  E. 


Yeast  fermentation  ;    Processes  in 


-.     C.  Neuberg  and 
J.  Kerb.     Bcr.,  1913,  46,  2225—2228. 

Experiments  on  a  much  larger  scale  have  confirmed  the 
statement  made  previously  (Z.  Garungsphysiol,  1912,  1, 
114)  that  in  the  fermentation  of  a  mixture  of  pyruvic 
acid  and  glycerin  by  yeast,  considerable  quantities  of 
alcohol  are  formed.  Alcohol  is  also  formed  in  the  fer- 
mentation of  pyruvic  acid  alone  by  yeast.  (See  also 
this  J.,  1913,  102,  620.)— A.  S. 

Cream  of  tartar  ;   Solubility  of in  wines.     L.  Mathieu 

and  P.  Chauvet.   Bull.  Assoc.  Chim.  Sucr.,  1913,  30, 
845—853. 

The  solubility  of  cream  of  tartar  in  musts  and  wines  is 
diminished  by  addition  of  tartaric  acid.  Hence,  the 
fact  that  addition  of  this  acid  to  must  does  not  increase 
the  acidity  of  the  latter  to  a  corresponding  degree  may  be 
partly  due  to  precipitation  of  some  of  the  cream  of  tartar 
originally  present  in  the  must.  Acetic,  malic,  and  citric 
acids,  on  the  other  hand,  increase  the  solubility  of  cream 
of  tartar.  The  use  of  lime  in  extracting  tartar  from  wine 
lees,  etc.,  serves,  not  only  to  precipitate  free  tartaric  acid, 
but,  by  neutralising  other  organic  acids,  to  dimmish  the 
solubility  of  the  cream  of  tartar. — L.  E. 

Alcohol  from  the  fruit  of  Arbutus  unedo.     G.  Sani.     Atti 
R.  Accad.  dei  Lincei,  Roma,  1913,  22,  I.,  884—885. 

The  ripe  fruits  of  the  strawberry-tree  (Atbutus  unedo) 
contain,  on  the  average,  18-8  per  cent,  of  sugar,  and  on 
fermentation  yield  a  wine  containing  from  9-15  to  10-5 
per  cent,  of  alcohol.  Contrary  to  what  happens  in  ordinary- 
vinous  fermentation,  Sacch.  ellipsoideus  is  the  predominant 
yeast  throughout  the  fermentation.  A  sample  of  the  wine 
gave  the  following  results  on  analysis:  sp.  gr.,  1-030; 
alcohol,  9- 15  per  cent.  ;  total  acidity,  14-1  grms.  per  litre  ; 
potassium  bitartrate,  3-96  ;  tartaric  acid,  006  ;  volatile 
acids,  0-55;  tannin,  0-781;  dry  extract,  102-20  grms. 
per  litre. — A.  S. 

Amyl  alcohol  and  other  aliphatic  alcohols  and  their  esters  ; 

Detection  of .     T.  Takahashi.      J.  Coll.  Agric.,  Imp. 

Univ.,  Tokyo,  1913,  5,  167—177. 

Koshino  (J.  Pharm.  Soc.  Japan,  No.  351)  has  shown 
that  when  using  the  author's  vanillin-sulphuric  acid 
reagent  (this  J.,  1905,  692)  a  blue  colour  is  produced 
with  ethyl  alcohol  alone,  and  that  the  characteristic  colour 
produced  by  fusel  oil  in  the  test  is  not  blue  but  purplish- 
red.  In  order  to  avoid,  as  far  as  possible,  the  interfering 
action  of  ethyl  alcohol,  the  test  is  now  carried  out  as 
follows:  2  c.c.  of  a  solution  of  1  grm.  of  vanillin  in 
200  c.c.  of  sulphuric  acid  of  sp.  gr.  1-84  are  treated  with 
1  c.c.  of  the  liquid  to  be  tested  and  water  is  then  added, 
drop  by  drop,  with  agitation  after  each  addition.  With 
fusel  oil  (a  0-002  per  cent,  solution  in  15  per  eent.  alcohol) 
a  heavy  dark  shade  was  observed  after  addition  of  20 
drops  of  water,  and  a  further  addition  of  1   e.e.  of  water 

produced  a  purplish-red  colour,  which  could  be  observed 
from  the  side  of  the  tube.  The  colour  changes  produced 
on  subjecting  a  number  of  alcohols  and  esters  to  the  test 
under  varying  conditions  are  described.  In  general 
the  higher  alcohols  give  red.  reddish  purple  or  bluish 
purple  colourations,  while  ethyl  alcohol  in  moderate 
concentrations  gives  a  blue  or  greenish  colour;  methyl 
alcohol  gives  a  red  colouration.  Furfural  pyes  a  dark 
colouration  and  should  be  removed  before  applying  tin- 
test.  Esters  and  ethers  behave  very  similarly  to  the 
corresponding    alcohols.     The    colour    changes    produced 
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by  ethyl  aoetoaoetate  (green,  reddish-green,  red,  green, 
blue)  and  methyl  lactate  (green,  dark  green,  reddish 
green,  reddish  blue-green)  are  very  characteristic. — A.  S. 


Patents. 

Mfilt ;  Treatment  of  grain  in  the  production  of .     R.  E. 

Chichester,  Norwich.     Eng.  Pat.  17,904,  Aug.  2,  1912. 

A  perforated  revolving  drum,  furnished  with  a  central 
tube,  is  supported  in  an  air-tight  easing,  and  contains  the 

grain  to  be  treated.  The  centra]  tube  helps  to  mix  the 
grain  which  falls  over  it  during  the  revolution  of  the 
drum.  Air*or  other  gas  i>  admitted  and  passes  over  the 
moving  surface  of  the  grain. — J.  H.  J. 


Mult-drum.    F.  Knuttel,  Charlottenhurg,  Germany.     U.S. 
Pat.  1,064,490,  June  10,  1913. 

A  non-perforated  drum  mounted  bo  as  to  rotate  on 
rollers  is  fitted  inside  with  a  perforated  casing  extending 
from  one  end  to  a  partition  spaced  apart  from  the  other 
end  of  the  drum.  A  central  perforated  pipe  extends 
longitudinally  through  the  drum  and  in  the  ends  of  the 
outer  drum  are  axial  openings  enclosed  by  chambers 
connected  with  air-supply  and  discharge  pipes  respec- 
tively. The  openings  arc  fitted  with  valve-seats  with 
valve-discs  mounted  movably  thereon.  Air  enters  from 
the  air-supply  pipe  at  one  end  into  the  space  between 
the  outer  dram  and  the  inner  perforated  casing,  passes 
through  the  latter  and  through  the  perforated  central 
pipe,  and  escapes  at  the  opposite  end. — A.  S. 

Citric  acid  [from  sugar);    Method  of  producing .     B. 

Zahorski.     U.S.  Pat.  1,066,358,  July  1,  1913. 

A  culture  of  the  fungus,  Sli rigmntocystis  nigra,  is  cul- 
tivated in  a  medium  containing  about  15  per  cent,  of 
citric  acid,  and  a  sugar  solution  is  then  inoculated  with 
this  culture,  the  temperature  being  kept  between  10° 
and  36c  C.  A  small  quantity  of  "  mineral  salts  "  may  be 
added  to  the  sugar  solution.  It  is  stated  that  citric  acid 
i-  produced  as  a  result  of  the  growth  of  the  fungus. — T.F.B. 

Hops  ;    Process  and  device  for  obtaining  extractive  matter 

from .     \V.  Ponndorf  and  J.  ten  Doornkat  Koolman, 

K-  »•],  Germany.     Eng.  Pat.   18,270,  Aug.  8,   1912. 

See  Fr.  Pat.  448,723  of  1912 ;  this  J.,  1913,  444.— T.  F.  B. 
Yoghurt  milk  :  Manufacture  of- 


-.     A.  J.  Boult,  London. 

From     Milchtechmachee    Laboratorium    Dr.     Thomas, 

I>r.  Dalere,  and  Dr.  Bidder,  m.  b.  II.,  Cologne,  Germany. 

En;:.  Pat,  22.551,  Oct.  3,  1912. 

Fr.  Pat.  150,246  of  1912  ;  this  J.,  1913,  504.— T.  F.  B. 
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Butter  f">  and  its  substitutes;    Fluidity  of- 


.     G.   P. 

Whir,    and   R.   H.  Twining.     .).  Ind.  Eng.  Chem.,   1913, 
5, 

The  nscoaiiiei  of  butter  fat  and  some  substitute!  were 
named  in  a  slightly  modified  form  of  the  viscometer 

described  previously  (thk  -J.,  1912.  289),  and  the  re  uli 
given  in  table-  and  eurves.     Unless  large  quantities 
of  liquid  fat.  are  added  (which  can  be  detected  by  chemical 
analy-i.*),  oleomargarine  I  than 

butter   fa».      On    -landing    butter   fat    fir-t    becomei    more 

.  probably  owing  to  loss  of  rolatil  and  then 

'on-  at   putrefaction   begin  .     For  both 
butter  fat   and  oleomaa*garm<    fat  .   tbi     •    co  ity  rai 

rrhat    in    products   from   different    sources,    but    an 
adulteration  of  10  per  cent,  of  oleomargarine  can  be  detected 

by  u-ing  the  mean   value-   for  the  two  kind     of  fat,   viz., 

'      10    I  ',      0-3200    for    butter.    0*3600    for 

margarine;     or   fluidity:     1      3*128    for    butter,    2-857 

for   oleomargarine.     The   fluidities   of   the   mixtures   ai< 

additive,    but    not     tbi  The     fluiditi.        ;,,• 

pra'  * k ally  linear  fun*  tion   of  the  t<  mperature.— A.  S 


Tea;    Determination  of  tannin   in 


H.   L.   Smith. 


Analyst,  1913,  38,  312—316. 

The  cmohonine  method  devised  by  Chapman  (see  this  J., 
1908,  135  ;  1909,  618)  for  the  determination  of  tannin  in 
hops  may  be  applied  to  the  determination  of  this  con- 
stituent in  tea;  it  is  necessary,  however,  to  remove  the 
caffeine  previously,  as  a  portion  of  the  alkaloid  is  carried 
down  with  the  cmohonine  tannate.  Ten  grms.  of  tea 
are  boiled  for  30  minutes  with  800  c.c.  of  water,  the 
decoction  is  filtered  hot,  and  the  leaves  arc  washed  with 
200  c.c.  of  boiling  water ;  after  cooling,  the  solution  is 
diluted  to  1  litre,  and  50  c.c.  are  shaken  with  four  successive 
quantities  of  30  c.c.  of  chloroform  in  order  to  remove 
caffeine.  The  aqueous  liquid  is  then  evaporated  to  about 
one-third  of  its  volume,  and  while  still  hot,  is  treated  with 
50  c.c.  of  a  saturated  solution  of  cinchonine  sulphate. 
After  standing  for  some  hours,  the  precipitate  is  collected 
on  an  asbestos  filter  which  has  been  washed  previously 
with  a  half  saturated  solution  of  cinchonine  sulphate  and 
dried  at  100°  C.  The  precipitate  is  also  washed  with  this 
half-saturated  solution,  then  dried  over  sulphuric  acid 
under  reduced  pressure,  and  finally  to  constant  weight  at 
100°  C.  The  damp  precipitate  must  not  be  heated,  as  it 
fuses  and  it  is  difficult  then  to  get  constant  results.  The 
precipitate  contains  54-9  per  cent,  of  tannin.  The  results 
obtained  by  the  method  are  concordant  and  somewhat 
higher  than  thoso  yielded  by  the  permanganate  process. 

— W.  P.  S. 

Coffee  essence  ;   Composition  of ;  presence  of  pyridine. 

G.    Bertrand    and    G.    Wcisweiller.      Comptos    rend., 
1913,  157,  212—213. 

Five  kilos,  of  freshly-roasted  and  ground  coffee  were 
subjected  to  steam  distillation  and  the  distillate  con- 
centrated so  as  to  obtain  finally  about  20  e.c.  of  liquid 
containing  the  whole  of  the  volatile  constituents  of  the. 
coffee.  This  liquid  consisted  of  a  heavy  oil  (see  Erdmann, 
this  J.,  1902,  871)  and  an  aqueous  layer,  and  from  the  latter 
the  authors  succeeded  in  isolating  pyridine.  The  yield 
of  pyridine  varied  from  200 — 250  mgrms.  per  kilo,  in 
several  samples  of  roasted  coffee.  If  the  part  of  the 
volatile  oil  insoluble  in  hydrochloric  acid  be  added  to 
sweetened  water,  the  aroma  of  coffee  cannot  bo  reproduced 
exactly  unless  a  corresponding  quantity  of  pyridine  be 
also  added. — A.  S. 

Patents. 

Baking  powder ;    Process   of  manufacturing 


-.  Malz- 
und  Nahrpraparateges.  m.  b.  H.,  Munich,  Germany. 
Eng.  Pat.  14,670,  June  22,  1912.  Under  Int.  Conv., 
Oct.  23,  1911. 

The  use  of  per-salts  in  the  manufacture  of  baking  powder- 
is  claimed.  For  instance,  the  baking  powder  may  consist 
of  sodium  percarbonate,  10-5,  sodium  bicarbonate,  17, 
tartaric  acid,  25,  and  starch,  50  grms.  A  modification  of 
the  well-known  Hereford  powder  may  be  prepared  by 
mixing  sodium  percarbonate,  100,  sodium  bicarbonate, 
400,  and  potassium  chloride,  443  parts. — W.  P.  8. 


Coffee  ;    Process  for  the  production  of  an  extract  of 


K.  Baron  von  Vietinghoff,  Berlin.     Eng.  Pat.   10,262, 

May  1,  1913. 
Raw  coffee  beans  arc  treated  with  a  suitable  solvent  in 
order  to  remove  fatty  substances,  and  are  then  extracted 
with    water;     the   aqueous    extract    is   evaporated    under 
reduced    pressure   and    the    dry    residue    is    roasted.     The 

re  idue  <>f  the  raw   beans  remaining  after  the  extraction 

is  dried  separately,  roasted,  extracted  with  water,  the 
extract  i  evaporated,  and  the  dry  residue  is  added  to  the 
fir-t  roasted  residue. — W.  P.  S. 


Albumin  powder  ;   8ohlbU 


R.  Baas,  Kgl.  Weinbt 


Austria.      U.S.   Pat.    1,066,364,  July   I,    1913. 

Cooked  flesh  ii  bydrolysed  with  ammonia  al  a  temperature 

ceding   I07°C.,  and  the  resulting  liquid   brought 

into  contact  with  lime,  either  hot  or  after  coolmg  to  below 

I.".    0.      When    the    reaction    i-    completed,    the   calcium   in 

precipitated  and  the  albumin  prepared  from  the  filtered 
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solution  in  the  usual  way.  Soda  lye  may  be  added  with 
or  after  the  lime,  and  then  neutralised  with  hydrochloric 
acid. — J.  H.  J. 

[Cocoa     mixtures.]     Compressed     masses ;      Process     for 

preparing    durable    ■   from    powders.     P.    Schnuse. 

Ger.  Pat.  260,680,  March  28,  1912. 

The  powders,  especially  cocoa  mixtures  containing  sugar 
or  starch,  are  lightly  compressed,  and  then  subjected 
first  to  moist  steam  for  a  short  time  and  afterwards  to  dry 
heat.  The  masses  before  being  heated  may  be  provided 
with  a  coating  of  sugar  or  the  like. — A.  S. 

Preparation  of  sugar  cane,  a  new  product  resulting  therefrom, 
and   its   applications.     Eng.    Pat.    5145.     See  XVII. 


XIXb.  -WATER    PURIFICATION  ; 
SANITATION. 


Mercuric  chloride  ;  Disinfecting  power  of .     M.  Steiger 

and  A.   Doll.     Z.   Hyg.   u.   Infekt.-Krankh.,    1913,  73, 
324—344.     Chem.  Zentr.,   1913,  2,  290. 

Contrary  to  the  general  belief  a  1  :  1000  aqueous  solution 
of  mercuric  chloride  does  not  kill  pathogenic  germs  in  a 
short  time.  Even  after  contact  for  30  minutes,  about 
0-25  per  cent,  of  the  micro-organisms  are  still  capable  of 
growth.  If  a  mercuric  chloride  solution  holding  microbes 
in  suspension  be  treated  with  hydrogen  sulphide  after  a 
certain  time,  it  is  found  that  the  virulence  of  some  of  the 
germs  (paratyphus  B.)  has  been  reduced  in  a  greater 
degree  than  that  of  others  (pneumococci).  Mercuric 
chloride  is  much  less  effective  as  a  disinfectant  in  presence 
of  albumin. — A.  S. 

Zinc  arsenile  as  an  insecticide.  W.  J.  Schoene.  New  York 
Agric.  Exper.  Stat,,  Tech.  Bull.,  No.  28,  March,  1913, 
1—16. 

Experiments  showed  that  one  part  by  weight  of  zinc 
arsenite  was  as  effective  as  three  of  lead  arsenate.  When 
used  in  conjunction  with  calcium  hydroxide  or  Bordeaux 
mixture,  zinc  arsenite  caused  no  injur y  to  apple  foliage, 
but  more  or  less  spotting  of  apple  leaves  occurred  when  it 
was  used  alone  or  with  lime-sulphur  or  glucose.  Zinc 
arsenite  alone  or  with  glucose  caused  severe  "  burning  " 
of  grape  foliage  ;  laboratory  tests  indicated  that  the  injury 
might  be  due  in  part  to  the  solubility  of  the  zinc  arsenite 
in  carbon  dioxide  contained  in  solution  in  the  moisture 
on  the  leaves.  Zinc  arsenite  or  lead  arsenate  with  Bord- 
eaux mixture,  soap,  or  glue  remained  effective  for  25 
days  ;  either  of  the  substances  alone  or  with  glucose  lost 
its  poisonous  properties  on  exposure  to  weather  and  by 
the  end  of  this  period  had  ceased  to  protect  the  foliage. 
It  was  also  found,  incidentally,  that  lime-sulphur  solution 
does  not  resist  wet  weather  as  well  as  Bordeaux  mixture 
does.— W.  P.  S. 

Lead  arsenate  and  soap  ;  Soluble  arsenic  in  mixtures  of . 

H.  V.  Tartar  and  L.  A.  Bundy.     J.  Ind.  Eng.  Chem., 
1913,  5,  561—562. 

The  use  of  soap  solution  as  a  medium  for  keeping  lead 
arsenate  in  suspension  for  application  as  an  insecticide  has 
been  recommended,  but  practical  triaLs  have  shown  that 
in  some  instances  considerable  injury  is  dono  to  the  foliage 
of  trees  by  mixtures  of  lead  arsenate  and  soap  solution. 
It  is  now  shown  that  whilst  soap  solution  has  little  effect 
on  normal  lead  orthoarsenate,  it  converts  a  considerable 
proportion  of  the  arsenic  of  acid  arsenates  of  lead  into  a 
soluble  form. — A.  S. 

Patents. 

Sewage-treating    installations  ;     Construction 
Haussmann,  Ravensburg,  Germany.     Eng. 
June  11,  1912. 

The  iiwtallation  consists  of  a  covered  circular  apparatus 
containing    a    detritus    and    fat    chamber,    a    collecting 


chamber,  and  a  putrefying  trough,  arranged  in  the  outer 
circumference,  and  inside  these,  and  arranged  around  a 
central  pit,  is  a  percolating  bed.  From  the  putrefying 
chamber  the  sewage  passes  to  a  distributing  gutter  round 
the  central  pit,  which  delivers  it  into  radial  gutters  on  the 
surface  of  the  percolating  bed.  These  radial  gutters  are 
V-shaped  and  along  their  sides  are  provided  with  short 
outlet  tubes  in  the  form  of  hollow  adjustable  screws.  Thd 
inner  mouth  of  each  screw  is  of  triangular  section,  so  as  to 
enable  the  effluent  to  escape  without  head  in  the  form  of 
drops.  The  effluent  from  the  bed  passes  into  a  collecting 
tank  at  the  bottom  of  the  central  pit.  This  tank  has  an 
air  inlet  and  the  air  passes  up  through  the  bed  and  out  at 
the  top  of  the  apparatus. — J.  H.  J. 


Sewage  ;   Treatment  of  - 


R.  England,  London.     Eng. 
Pat.  15,247,  June  29,  1912. 

The  sewage  is  precipitated  by  means  of  calcined  Belgian 
and  French  phosphates  containing  a  large  proportion  of 
lime,  these  phosphates  being  applied  in  such  proportion 
that  the  amount  of  lime  required  for  precipitation  is  fur- 
nished. A  solution  of  phosphoric  acid  or  of  super- 
phosphates is  then  added  to  neutralise  the  lime.  The 
sludge  produced  is  thus  enriched  in  its  phosphatic  contents. 
It  is  pressed  with  addition  of  peat  powder  to  increase  the 
amount  of  nitrogen  present.  The  sewage  after  precipita- 
tion, and  the  sludge  also,  may  be  treated  further  by 
addition  of  more  phosphate,  followed  by  sulphurous  acid 
in  quantity  sufficient  to  neutralise  the  lime,  thus  pro- 
ducing calcium  sulphite  which  acts  as  a  disinfectant. 

—J.  H.  J. 

r 

Clarifying  or  precipitating  chambers  ;    Continuously  work- 
ing   .     Naamlooze  Vennootschap  "  Tymoor  "  Eerste 

Nederlandsche  Ouderneming  tot  het  zuiveren  van  water, 
J.  J.  van  Oorde  and  I.  W.  E.  Opstelten,  Haarlem, 
Holland.     Eng.  Pat,   1840,  Jan.  22,   1913. 

The  liquid  to  be  clarified  enters  at  one  end  of  the  tank  and 
passes  down  and  up  a  baffle-plate,  where  the  heavy  solids 
are  deposited,  into  side  chambers  through  which  it  passes 
downwards  and  then  up  through  the  bottom  of  the  pre- 
cipitation chamber  proper,  which  lies  between  the  side 
chambers  and  is  thus  prevented  from  heat  exchange 
through  the  outside  walls.  The  bottom  of  the  precipitation 
chamber  is  furnished  with  openings  with  flangos  extending 
downwards. — J.  H.  J. 

-.     T.  A. 


Water  ;    Means  for  and  method  of  softening  — 
Venables,  F.  P.  Carroll,  and  W.  H.  Fielding,  London. 
Eng.  Pat.  14,351,  June  19,  1912. 

The  water  to  be  treated,  a  softening  agent  such  as  sodium 
hydroxide  solution,  and  steam  aro  admitted  through 
ported  inlet  plugs  to  a  cylindrical  chamber  mounted  hori- 
zontally in  a  casing.  The  plugs  may  bo  adjusted  so  as  to 
regulate  the  supply  of  the  water,  steam,  etc.,  to  the 
chamber.  The  treated  water  passes  from  the  chamber  into 
a  settling  tank  from  which  it  is  withdrawn  as  required. 
A  ball-float  in  the  settling  tank  is  connected  with  the 
cylindrical  chamber  and  rotates  the  latter,  thereby  closing 
the  ports,  when  the  settling  tank  is  full. — W.  P.  S. 


Refuse  ;    Method  of  burning 


J.  A.  Fried,  Barmen, 


Germany.     U.S.  Pat.  1,065,516,  June  24,  1913. 

A  charge  of  refuse  is  ignited  in  a  furnace  and  a  current 
of  air  under  pressure  is  blown  into  the  mass  until  the 
temperature  reaches  about  1000°  C.  ;  this  supply  of  air 
is  then  restricted,  and  air  is  supplied  abovo  the  burning 
mass  in  quantity  sufficient  to  burn  the  carbon  monoxide, 
the  burning  gases  being  conducted  to  a  heater  and  the 
heat  there  utilised.  The  partially  burnt  refuse  i-  then 
removed  to  a  second  furnace  and  used  to  heat  the  air 
admitted  to  the  top  of  the  first  furnace  after  a  second 
charge  of  refuse  has  been  introduced. — W.  1'.  B. 

Destructor  furnaces.  P.  D.  Canham,  Assignor  to  Power 
Specialty  Co.,  New  Vork.  D.8.  Pata.  1,066,184, 
1,066,185,  and  1,066,186,  July  I.   1913. 

(1).  Tin:  destructor  consists  of  a  combustion  ohambej 

with   a  urate   which   can    l>e   withdrawn   into    in  air-tight 
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ohaabei  outside.  Below  the  grate  is  a  clinker  pit  with  a 
grate  at  the  bottom  to  receive  the  hot  clinker  from  the 
grato  above.     An  air  chamber  is  situated  underneath  tho 

clinker  pit,  and  air  from  t his  chamber  passes  through  the 
hot  clinker  to  the  combustion  chamber.  The  cooled 
clinker  is  discharged  mechanically  from  the  clinker  grate. 
(2).  Tho  destructor  consists  of  a  grate  chamber  with  a 
clinker  pit  below.  This  pit  has  an  opening  in  front  and 
contains  a  clinker-cooling  receptacle  constating  of  a  grate 
enclosed  by  walls  on  three  sides  and  mounted  on  wheels  by 
which  means  it  can  be  easily  drawn  out  of  the  clinker  pit 
to  discharge  the  clinker  when  cooled.  An  air  chamber 
below  the  clinker  pit  permits  of  air  being  passed  through 
the  hot  clinker  in  the  cooling  receptacle  to  the  combustion 
grate.  (3).  The  destructor  consists  of  a  grate  chamber 
from  which  the  clinker  is  discharged  into  a  pit  below  on 
to  a  belt  grate,  which  discharges  tho  clinker  when  cooled 
into  an  outside  receptacle.  The  clinker  is  cooled  by  a 
current  of  air  from  an  air  chamber  below  the  belt  grate, 
the  heated  air  passing  to  the  grate  chamber  above. 

H.J. 
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Carpiline    or    pilosine  ;     Study    of - 


-.     E.    Leger    and 
F.  Roques.     J.  Pharm.  Chun.,  1913,  8,  56—63. 

CARriLiNE  or  pilosine  (this  J.,  1912,  1145)  was  heated  with 
water  to  140°  CL  when  anhydropilosine  was  obtained.  The 
base  is  decomposed  by  heating  to  140°  C.  with  a  strong 
solution  of  potassium  hydroxide,  the  decomposition  pro- 
ducts being  the  same  as  those  obtained  by  distilling  the 
base  with  potassium  hydroxide  solution  (loc.  cil.). 

— F.  Shdn. 

a-  and p-Antiarin  and  the  crystalline  albumin  from  Antiaris 
sap.     H.  Kiliani.     Ber.,  1913,  46,  667—680. 

The  composition  of  a-  and  /3-antiarin  is  more  correctly 
represented  by  the  formula,  C27H40Ol0  than  by  C27H42O10 
as  given  previously,  and  the  composition  of  antiarigenin 
is  C2,Hjg05.  The  two  glueosides  were  hydrolysed  in 
several  ways  and  the  decomposition  products  further 
examined.  The  portion  of  the  sap  precipitated  with 
alcohol  was  extracted  with  weak  acetic  acid.  After 
concentrating  the  extract  a  crystalline  albumin  was 
obtained.  The  composition  is  (('3r,rlrl0N i0HiO1:>).2,  and 
it  has  [a]o= — 152'  in  20  per  cent,  acetic  acid. — F.  Shdn. 

Antiaris  sap.     H.   KilknL     Ber.,   1913,  46,  2179—2188. 

The  sap  "f  Antiaris  (obtained  from  Borneo)  contains 
another  glucosidc,  7-antiarin,  in  addition  to  the  a-  and 
/9-antiarin  which  have  been  isolated  previously  (see 
this  J.,  1911,  107  and  preceding  abstract).  7-Antiarin 
Lh  preeipitstid  from  the  mother  liquors  of  fl-antiarin  by 
means  of  tannic  acid.  Larger  yields  of  the  crystalline 
albuminous  substance  (loc.  cit.)  were  obtained.  Small 
amounts  of  an  unstable  crystalline  acid  were  obtained, 
which  appeared  to  have  the  OOmpoeition,  C,4H1407,  and 
to  be  a  derivative  of  orlihydroxybenzene.  —  V.  Shdn. 

fjfJer<in>/hjl'i>-o<i'l>   ;    SytUlu    it  of by  //<"">.   of  imiilxin. 

Present*  of  iii<  ghuotiit  in  plants.     II.  Bonrqnelot  and 
M.  BrideL    Comptet  rend.,  1913,  157,  72—74. 

s-.i'.r.  was  'I    with    water,   shaken   with    pore 

dextrose  and  left  in  contact  with  emulsm  at  33°  C.  for 
two  month-.  The  mixture  was  filtered,  treated  with 
water  and  the  aqueous  portion  freed  from  geraniol.     This 

aqueous  portion  was  then  subjected  to  the  action  of 
ernul-.in,  when  it  became  optically  active  and  mall 
amounts  of  geraniol  were  liberated.     Using  ■<  mixture  of 

■  >ne  and  water,  a  larger  amount  of  thi    I      ranylgruoo- 

was  prepared.     It  i    -oluble  in  water  and  el  hvl  acetate 

and  has  [o]r,        iS    i'<'  in  aqueous  solution.     Be  ic  lead 

tale  precipitates  the  glucoside.  Indications  were 
obtained  of  the  presence  of  tin  nee  in  fresh  -[lecimens 

of  PewwfOMSM  odomti*$iT>i  . -,.      i\  Sn 


Tyrosine  ;    Preparation    of  ■ 


-.      E.   K.    Marshall,   jun. 
J.  Biol.     Chcm.,  1913,  15,  85—86. 

Tin:  pancreas  obtained  from  a  pig  is  ground  with  water 
anil  digested  at  38°  C.  for  24  hours.  The  liquid  is  filtered 
when  cold  and  casein  added.  Tho  whole  is  made 
slightly  alkaline  with  ammonia  and  digested  at  38°  C. 
for  several  days.  After  filtering,  the  aqueous  portion  is 
concentrated,  when  tyrosine  separates  on  cooling. 

— F.  Shdn. 

Essential  oils  ;    Bisulphite-compounds  of  the  unsaturated 

constituents    of .     J.     Dupont    and    L.     Labaune. 

Wiss.  u.  ind.  Ber.  von  Rou  re -Bert  rand  tils,  1913,  [3],  7, 
3—12.     Chcm.  Zentr.,  1913,  2,  262—263. 

The  reagent  used  was  prepared  by  dissolving  252  grms. 
of  crystallised  sodium  sulphite  in  600  c.c.  of  water,  adding 
slowly  a  cooled  mixture  of  50  grms.  of  sulphuric  acid 
(sp.  gr.  1-84)  and  100  c.c.  of  water,  until  the  solution  was 
acid  to  methyl  orange,  then  making  exactly  neutral  by 
a  few  drops  of  sodium  sulphite,  and  diluting  to  1  litre. 
Besides  aldehydes,  other  unsaturated  compounds,  such 
as  geraniol,  linalool,  and  rhodinol,  dissolve  freely  when 
shaken  for  several  hours  with  the  cold  bisulphite  solution. 
The  reaction  products  are  stable  salts  of  hydrosulphonic 
acids  (Labbe,  Bull.  Soc.  Chim.,  1899,  [3],  21,  1077),  from 
which  the  original  alcohol  cannot  be  recovered  by  making 
the  solution  alkaline.  Tho  maximum  reaction  is  attained 
after  shaking  for  8 — 10  hours.  Esters,  ethers,  and 
hydrocarbons  do  not  react  with  the  bisulphite  solution. 
Of  the  cyclic  ketones,  a-  and  /3-ionone  do  not  react,  but 
mcthylheptenone  dissolves  completely.  Carvonc  dissolves 
almost  completely,  but  pulegone  only  to  a  small  extent. 
Benzalacetone  reacts  but  isoeugcnol  does  not.  Geraniol, 
linalool,  and  rhodinol  dissolve  almost  completely,  but  not 
so  cinnamyl  alcohol.  The  bisulphite-compounds  were 
isolated  in  sevetal  cases  in  the  form  of  vory 
hygroscopic  crystalline  masses.  The  linalool  compound, 
Ci0H,g0,2NaHSOs,  in  concentrated  solution  (12-6  grms. 
in  110  c.c.  of  water),  had  the  rotatory  power,  [a]n  =  +0- 17°. 

— A.  S. 

Ketones  ;   Catalytic  preparation  of with  oxides  of  iron. 

A.  Mailhe.     Comptes  rend.,  1913,  157,  219—221. 

Ferric  and  ferrous  oxides  are  efficient  catalysts  for  the 
preparation  of  ketones  from  acids.  If  ferric  oxide  be 
used  >t  is  converted  in  part  into  ferrous  oxide  during  the 
process.  A  layer,  about  50  cm.  long,  of  the  oxide  is 
placed  in  a  tube  of  Jena  glass  which  is  heated  to 
430° — 490°  C.  The  acid  is  introduced,  drop  by  drop, 
from  a  capillary  tube  at  one  end,  and  the  vapours  escaping 
from  the  other  end  of  the  tube  are  condensed  in  a  water- 
cooled  U-tubo.  The  preparation  of  a  number  of  ketones 
from  aliphatic  acids,  and  mixtures  of  aliphatic  and 
aromatic  acids,  is  briefly  described.  Good  yields  were 
obtained  in  most  cases,  the  poorest  yields  being  from 
isovaleric  and  isobutyric  acids. — A.  S. 

Composition    of    coffee    essence ;     presence    of    pyridine. 
Bertrand  and  Weisweiller.     See  XIXa. 

Patents. 

Diacetone   alcohol;     Process   of  producing   .     W.    F. 

Doerfimger,      Haleoite,     N.Y.       U.S.    Pat.    1,066,474, 
July  8,  1913. 

AfKToNF,  is  converted  into  diacetonyl  alcohol  by  treating 
it  at  about  the  ordinary  temperature  with  an  alkaline 
condensing  agent,  in  presence  of  an  inert  organic  liquid 
which  dissolves  the  condensing  agent  and  is  soluble  ia 
acetone  ;    f.a.,  an   alkali   hydroxide   in    presence  of  an 

aliphatic  alcohol  may  be  used. — T.  F.  B. 


Chloroform;    Art  of  purifying 


-.     V.   C.    Best,   Oak 

Park,  III.      US.  Pat.  1,006,877,  July  8,  1913. 

CbxOROFOBH  is  passed  in  a  state  of  vapour  through  a 
solution  of  a  salt  which  is  capable  of  combining  with 
the  free  ohlorine.  — T.  P.  15. 
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Methyl  ethers  of  alcohols  ;  Process  for  preparing  the . 

J.  D.  Riedel  A.-G.     Ger.  Pat.  261,588,  Dec.  23,  1910. 

An  alcohol  is  treated  with  a  methylating  agent  in  presence 
of  aqueous  alkali,  with  or  without  addition  of  an  indifferent 
solvent,  care  being  taken  that  saponificacion  does  not  take 
place.  When  the  methylation  is  complete,  the  excess 
of  alkylating  agent  is  removed  by  heating  or  by  steam 
distillation  and  the  methyl  ether  is  isolated  and  purified 
in  the  usual  manner. — T.  F.  B. 

Esters  from  alcohols  and  organic  acids  ;   Process  for  prepar- 
ing   .     0.  Hauser  and  A.  Klotz.     Ger.  Pat.  261,878, 

July  21,  1912. 

When  beryllium  compounds  are  used  as  catalysts  in  the 
preparation  of  esters  from  organic  acids  and  alcohols, 
better  yields  are  said  to  be  obtained  than  when  thorium 
or  titanium  oxides  are  used. — T.  F.  B. 

Halogen  -propanes  ;     Process    for  preparing .     H.    J. 

Prins.     Ger.   Pat.   261,689,   March  2,    1912. 

Halogen  derivatives  of  ethylene  of  the  formula,  CX., :  CHX 
or  CHX  :  CHX  (where  X  represents  halogen)  are  treated 
with  a  large  excess  of  a  halogen  derivative  of  methane 
in  presence  of  a  small  quantity  of  aluminium  chloride 
or  bromide  or  other  suitable  catalyst,  at  a  temperature 
not  above  20°  C.  A  suitable  diluent  should  be  added 
to  the  halogen-methane.  The  halogen -propanes  obtained 
may  contain  5,  6,  or  7  atoms  of  halogen,  and 
are  useful  as  solvents  of  sulphur,  resins,  etc.  :  when 
•  treated  with  sulphuric  acid,  diahalogen-acrylic  acids  are 
produced ;  these  have  powerful  antiseptic  properties, 
as  also  have  the  corresponding  acid  amides  or  anilides. 

— T.  F.  B. 

Erythrene,    and    isoprene ;     Process    for    preparing . 

Farbenfabr.  vorm.  F.  Baver  und  Co.  Ger.  Pat.  261,876, 
May  31,  1912. 

When  the  hydrohalogenides  of  l-dimethylaminobutene-3 
or  l-dimethylamino-2-methylbutene-3  (see  Ger.  Pat. 
254,529  ;  this  J.,  1913,  212)  are  heated,  erythrene  or 
isoprene  is  produced. — T.  F.  B. 

Ethereal   oils  ;     Process  for   the   introduction   of into 

bodies  soluble  in  water.  J.  H.  Smith,  La  Garenne- 
Colombes,  France.  Eng.  Pat.  22,634,  Oct.  4,  1912. 
Under  Int.  Con  v.,  Oct.  4,  1911. 

See  Fr.  Pat.  446,570  of  1911  ;  this  J.,  1913,  150.— T.  F.  B. 

Citric     acid-hexamethylenetelramine     tablet ;      Effervescent 

.     H.    Umber,    Assignor   to    J.    A.    von    Wulfincr, 

Berlin.     U.S.  Pat.   1,065,988,  July  1,  1913. 

See  Eng.  Pat.  26,160  of  1911  ;  this  J.,  1912,  458.— T.F.B. 

Producing  citric  pcid  [from  sugar].     U.S.  Pat.   1,066,358. 
-See  XVIII. 
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Chloranol     [photographic     developer] ;      Preparation     and 

properties  of .     A.  and  L.  Lumiere  and  A.  Seyewetz. 

Bull.  Soc.  Franc.  Phot,,   1913,  59,  223—227. 

When  an  aqueous  solution  of  two  mols.  of  methyl-p- 
aminophenol  is  mixed  with  a  solution  of  one  mol.  of 
chloroquinol,  and  sodium  sulphite  is  added,  white  crystals 
are  slowly  deposited  from  the  solution.  They  dissolve  in 
water  to  the  extent  of  2  percent,  at  18°  G,  and  are  soluble 
in  alcohol  and  acetone.  The  product,  called  chloranol, 
m.pt.  99° — 100°  C,  is  very  stable  in  air,  as  also  arc 
its  aqueous  solutions,  even  without  addition  of  sulphite. 
It  is  resolved  into  its  components  by  acids.  Chloranol 
acts  as  an  energetic  photographic  developer  ;  in  solutions 
with  sodium  sulphite  alone  it  is  less  active  Ihan  rneto- 
quinone  (see  this  J.,  1903,  759).  The  best  results  are 
obtained  with  a  solution  containing  chloranol,  5  grms.  ; 


anhydrous  sodium  sulphite,  30  grms.  ;  10  per  cent, 
potassium  bromide  solution,  10  c.c.  ;  anhydrous  sodium 
carbonate,  5  grins.  ;  water,  1000  c.c.  The  sodium  car- 
bonate may  be  replaced  by  10  c.c.  of  acetone,  or  tho 
sulphite  and  carbonate  by  30  grms.  of  foimosulphite. 
For  under-exposure  the  solution  is  diluted  with  0-5  per 
cent,  sodium  carbonate  solution,  and  for  over-exposure 
the  carbonate  is  omitted  and  the  bromide  modified 
according  to  circumstances.  The  contrasts  are  slightly 
stronger  and  the  colour  of  the  reduced  silver  somewhat 
less  blue  than  when  metoquinone  is  used. — T.  F.  B. 

Photographic  toning  baths.  Chem.  Fabr.  auf  Actien, 
vorm.  E.  Schering,  Berlin.  Eng.  Pat.  4513,  Feb.  21, 
1913.     Under  Int.  Conv.,  Oct.  3,  1912. 

See  U.S.  Pat.  1,064,379  of  1913;  this  J.,  1913,  712. 
As  an  example  of  the  preparation  of  such  baths,  the 
following  solution  is  mentioned,  100  grms.  of  sodium 
thiosulphate,  1-5  grms.  of  sodium  selenium  sulphate, 
and  15  grms.  of  sodium  sulphite  in  one  litre  of  water. 

— T.  F.  B. 

Colouring  process  [fcr  photographs].     A.  M.  Sandig,  Chicago. 
U.S.  Pat.  1,067,198,  July  8,  1913. 

Permeable  films  or  the  like  containing  photographic 
images  are  immersed  in  solutions  of  vat  dyestuffs  (e.g., 
in  alkali  and  hydrosulphite)  and  rinsed,  and  the  colour 
is  developed  by  oxidation. — T.  F.  B. 

p-Aminophenol ;      Process    for     preparing     N-monoalkyl 

derivatives    of .     E.     Merck.     Ger.     Pat.     260,234, 

May  18,    1912. 

When  quinol  is  heated  to  a  high  temperature  with  a 
primary  aromatic  amine,  with  or  without  addition  of  a 
condensing  agent,  the  corresponding  alkyl  derivative  of 
p-aminophenol  is  obtained  in  high  yield.  This  process 
affords  an  advantageous  method  of  preparing  "  metol  " 
from  quinol  and   methylamine  hydrochloride. — T.  F.  B. 

Grains  from  coloured  resin  or  other  colloidal  solution  for 

colour  photography  ;  Process  for  producing .     Comp. 

Gen.    des    Etabl.    Pathe   freres    Phonographe   et   Cine- 
matographe.     Ger.  Pat.  261,161,  Nov.   16,  1912. 

The  resinous  or  other  solution  to  be  converted  into  fine 
particles,  is  atomised  in  a  vertically  ascending  stream  of  a 
gaseous  medium,  which  moves  with  decreasing  velocity. 
The  particles  may  then  be  collected  at  different  heights, 
according  to  their  size  or  weight.  Tho  apparatus  may 
consist  of  a  series  of  superposed  vessels,  each  larger  than 
the  one  below  it,  and  each  provided  at  the  top  with  a  funnel- 
shaped  mouth,  above  which,  in  the  next  vessel,  is  a  conical 
distributor.  In  the  lowest  vessel  is  a  suitable  atomiser, 
preferably  provided  with  a  needle-valve  to  permit  the 
regulation  of  the  atomising  process. — T.  F.  B. 

Photographs  in  natural  colours  ;  Preparation  of  a  fdmband 

for  use  in  producing .     Act.-Ges.  f.  Anilinfabr.     Ger. 

Pat.  261,341,  July  19,  1911. 
Coloured  emulsified  droplets  of  suitable  substances  are 
introduced  into  a  centrifugal  machine,  where  they  are 
thoroughly  agitated,  and  in  which  they  continuously  and 
evenly  fall  on  a  suitable,  moving  support,  which  is  pro- 
tected from  tho  direct  centrifugal  action.  The  whole  is 
finally  covered  with  a  silver-halogen  emulsion. — T.  F.  B. 


Colour    photography;     Manufacture    of   screens   for . 

L.  Dufav,  Chantilly,  France.     Eng.  Pat.  15,027,  June  27, 

1912.     Under  Int.  Conv.,  June  30,  1911. 
See  Fr.  Pat.  442,881  of  1911  ;  this  J.,  1912,  1008.— T.  F.  B. 

Photographs    in    natural    colours  ;      Production 
R.    Fischer,    Steglita,    Germany.     Eng.    Pat. 
Juno  27,   1912. 

See  Ger.  Pat.  257,160  of  1911  ;  this  J.,  1913,  674.— T.  F.  B. 
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XXU.-EXPLOSIVES  ;  MATCHES. 

Explosii-ts    usai    fa    engineering    and    mining    operations  ; 

The  selection  of .      C.  Hall  and  S.  P.  Howell.     Dept. 

of   Interior.    Bureau   of   Mines,    U.S.A.     Bull.    48.     50 
pages. 

This  bulletin  deals  with  the  characteristic  features  of  the 
principal  explosives  used  in  mining  and  engineering  opera- 
tions, and  especially  with  the  tests  that  show  the  suitability 
of  different  classes  of  explosives  for  different  kinds  of  work. 
A  rding  to  a  preliminary  report  issued  by  the  Bureau 
of  the  Census,  4t>!l  million  pounds  of  explosives  were 
manufactured  in  the  United  States  during  1909,  and  the 
greater  part  of  this  production  was  used  for  industrial 
purposes.  The  report  embraces  such  investigations  as 
the  gases  and  pressure  produced  on  the  explosion  of  gun- 
powder, granulated  nitroglycerin  powders,  "  straight  " 
dynamites,  low  freezing  dynamites,  ammonia  dynamites, 
gelatin  dynamites,  the  gases  evolved  in  the  burning  of 
explosives,  Bubstances  proposed  for  neutralising  poisonous 
gases,  te^ts  of  electric  detonators,  ballistic  pendulum  tests, 
velocity  of  detonation  tests,  pressure  gauge  tests  and 
comparison  of  explosives  as  to  energy.  The  report  con- 
tains extensive  tabulations  of  the  results  obtained. 

— G.  W.  McD. 


Dust  explosions,  null  the  surface  areas  of  certain  finely 
divided  combustible  solid*.  \\\  R.  Lang.  Chemical 
Society    1'roc.    No.    168,    1911. 

Is  order  to  test  the  liability  to  explosion  of  starch  and 
coal-dust  when  mixed  with  air,  a  glass  cylinder,  about 
a  feet  long  and  four  inches  wide  and  open  at  both  ends, 
•  up  vertically,  wires  from  an  induction  coil  being  led 
through  glass  tubes  into  the  middle  of  the  chamber.  Lyco- 
podium,  starch  and  coal-dust,  when  allowed  to  fall  into 
the  tube  and  a  spark  passed  through  the  mixture,  ignite 
with  explosive  violence,  the  combustion  being  propagated 
throughout  the  length  of  the  tube,  and  the  flames  issue  a 
considerable  distance  from  either  end.  Direct  application 
of  a  lighted  taper  produces  the  same  result.  The  dimen- 
sions of  the  particles  of  the  substances  employed  were 
ascertained  by  a  microscopic  examination,  and  the  surface- 
area  per  hundred  grama  calculated.  In  like  manner, 
"'  pyrophoric  carbon"  and  "  pyrophoric  iron"  were 
examined.     The  results  summarised  are  : — 


Substance. 

Mean  diameter 

i.i  particles  in 

millimetres. 

Total  surface- 
area  for  100 
grains 
substance. 

Lycopodium      

0-028 
0-0122 
(MH2 
04016 

000125 

0-Our, » 

square  metres 
20-92 

■  star'  h     

82*78 

,,    (b)   line     

250-00 

882-00 

15-08 

Patknts. 

Sitro'jlycfrin  ;       Production     of — — .  {Separation     from 

watte  arid.]    A.  J.  Boult,  London.  Prom   Rheimsche 

Dynamitfabrik,  Cologne,  Germany.  Eng.  Pat,  14,586, 
Jons  21,  1912. 

HrDBOfLUOBXC  acid,  or  salts  such  as  sodium  sflicofluoride, 
and  -ilka,  or  silicic  acid,  or  readilj  decompo  able  silicates, 
-u' h  .ts  ■ieeolgnhr,  arc  mixed  with  the  glycerin,  so  as  to 
produce  -ili<  Buoride,  and  accelerate  the   lib*  quenl 

separation  of  the  nitroglycerin  from  the  waste  a'  i'l  .   -B.  N. 


powder.     I'-  Ponnay,  \/>    An  i  :•   .  I       \.     Eng. 
I'  I    Dec.  -'!,  V)Vl.     Under  Int.  (•<,„•..,  I,  b.  10, 

1012. 

I'  •  1,033,927 oi  I912j  tbj    l  ,1012,  7M      T.  F.  B. 


XXIIL— ANALYTICAL  PROCESSES. 

Constant  temperature  apparatus.     F.  H.  and  P.  V.  Dupr6. 
Analyst,  1913,  38,  308—311. 

The  apparatus  comprises  a  boiler  about  one-third  full  of 
water,  a  reflux  condenser,  a  water-jacketed  pressure  bulb, 
and  a  screw  valve.  When  the  latter  is  closed  the  apparatus 
is  absolutely  air-tight.  The  boiler  is  heated  by  a  gas 
Same  and,  when  the  water  boils,  the  air  from  the  boiler 
is  driven  over  into  the  pressure  bulb,  thus  causing  a 
definite  pressure  in  the  latter,  whilst  the  steam  is  con- 
densed and  returned  to  the  boiler.  The  pressure  in  the 
bulb  determines  the  temperature  of  the  steam  evolved  in 
the  boiler  and  this  temperature  remains  constant  as  long 
as  sufficient  heat  is  applied  to  the  boiler  to  keep  the  water 
boiling  without  producing  more  steam  than  can  be  dealt 
with  by  the  condenser.  The  temperature  is  regulated  by 
allowing  air  to  escape  from  the  valve.  Constant  tempera- 
tures as  low  as  27°  C.  may  be  maintained  by  exhausting 
the  air  from  the  apparatus,  whilst  when  working  under 
pressure,  the  temperature  may  bo  kept  constant  up  to 
130°  C,  or  a  little  higher.  The  water  supply  for  the 
condenser  is  first  passed  through  the  jacket  of  the  pressure 
bulb,  and,  provided  that  the  temperature  of  this  water 
remains  constant  (it  is  preferable  to  take  the  supply  direct 
from  the  main)  the  temperature  in  the  boiler  will  not  vary 
by  more  than  ±0-05°  C.,  however  long  the  apparatus  is 
working.  An  illustration  is  given  of  one  form  of  the 
apparatus  which  was  designed  for  the  purpose  of  heating 
test-tubes,  these  being  placed  in  metal  tubes  extending 
into  the  upper  part  of  the  boiler,  but  the  boiler  could  bo 
provided  with  an  inner  compartment  for  containing  the 
substances  to  be  heated  at  a  constant  temperature. 

— W.  P.  S. 


Carbon    dioxide  ;     Determination    of  - 


-.     A.    Dejeanne. 
Ann.  Falsif.,  1913,  6,  335— 339. 

In  the  determination  of  carbon  dioxide  by  absorption  in 
an  excess  of  standardised  barium  hydroxide  solution,  and 
subsequent  precipitation  of  the  excess  of  baryta  as  sulphate, 
magnesium  chloride  solution  is  added,  the  mixture  is 
diluted  to  a  definite  volume,  boiled  and  cooled  before 
filtering  off  the  barium  carbonate.  The  addition  of 
magnesium  chloride  converts  the  excess  of  barium 
hydroxide  into  barium  chloride,  an  equivalent  quantity 
of  magnesium  hydroxide  being  precipitated  and 
removod  together  with  the  barium  carbonate.  Influence 
of  atmospheric  carbon  dioxide  is  thus  avoided. — W.  P.  S. 

Zinc  sulphide  precipitates  ;   Roeisling  of ,  and  a  means 

for  the  rapid  coagulation  of  these  precipitates  from  acid 
solution.  (Simultaneous  precipitation  of  two  colloids, 
applied  to  an  analytical  problem  [determination  of  zinc].) 
K.  Bornomann.     Z.  anorg.  Chcm.,  1913,  82,  216—239. 

In  the  presence  of  a  weak  acid,  zinc  sulphide,  in  the  form 
of  a  fino  suspension  or  colloidal  solution,  may  be  readily 
coagulated  by  means  of  sulphur  in  a  similar  state,  prepared 
by  precipitating  sulphurous  acid  solution  with  hydrogen 
sulphide  in  the  presence  of  a  weak  acid.  For  tho  deter- 
mination of  zinc,  sodium  carbonate  is  added  to  tho  solution 
(containing  0-06 — 0*5  arm.  of  zinc  oxide)  until  a  slight 
precipitate  is  produced,  then  2  c.c.  of  ammonia  (sp.  gr. 
0-92),  11 — 12  c.c.  of  monochloracetic  acid  (400  grins, 
p.  r  litre)  or  40 — 50  c.c.  of  glacial  acetic  acid,  a  solution  of 
0-2  0'3  'jiiii.  of  sodium  bisulphite,  ami  water  to  250  c.c. 
(or  600  0.0.  when  using  acetic  acid)  ;  a  vigorous  current  of 
hydrogen  sulphide  is  passed  through  the  solution  for 
15 — 20  minutes,  and,  after  allowing  to  settle  for  a  few 
minute,  (ol)  61)  minutes,  with  acetic  acid),  the  precipitate 
is  filtered  Ofl  and  WS  led  with  a  1  per  cent,  solution  of 
ammonium    nitrate.      With     monochloracetic    acid    tl 

operation  are  completed  in  [ess  than  an  hour,  and  the 
precipitate  maj  then,  without 'previous  drying,  be  directly 
converted  into  oxide  as  follows  ; — The  filter  and  pre- 
cipitate an-  tran  [erred  to  an  opon  crucible  and  heated  so 
.L  |(,  Incinerate  Mr-  liltcr  paper  at  the,  lowest  po  ible 
temperature  (if  a  platinum  cruoible  be  used,  the.  bottom 
hould  not  l";  heated  above  dull  n  dn<     )■    When  the  filter 
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paper  is  completely  incinerated  and  the  precipitate  has 
lost  any  grey  tint,  the  crucible  is  covered  and  heated 
very  strongly  (preferably  above  935°  C.)  so  as  to  convert 
zinc  sulphate  into  oxide.  If  gas  be  employed  for  the 
last  heating,  care  must  be  taken  that  reducing  gases 
do  not  gain  access  to  the  material.  Under  the  given 
conditions  there  is  no  loss  of  zinc.  In  the  presence  of 
metals  of  the  iron  group,  the  precipitate  is  liable  to  contain 
small  quantities  of  the  corresponding  oxides  ;  these  may 
be  readily  determined  in  the  precipitate  after  weighing. 

— F.  Sodn. 

Detection  of  rape  oil  in  mixtures.     Kreis  and  Roth.     See  XII. 

Analysis   of  hardened   oils.     Normann.     See   XII. 

Applications    of   activated    ahiminium.     [Precipitation    of 
tannin.]    Alumgallins.     Kohn-Abrest.     See  XV. 

Simple    method  for  preparing    neutral   ammonium   citrate 
solution.     Patten    and    Marti.     See  XVI. 

Volumetric   determination   of  phosphoric   acid   applied   to 
the  analysis  of  fertilisers.     Lcdoux.     See   XVI. 

Preservation  of  beet  juices  for  analytical  purposes.     Stanek. 

See  XVII. 

Detection  of  amyl  alcohol  and  other  aliphatic  alcohols  and 
their  esters.     Takahashi.     See  XVIII. 

Fluidity    of   butter  fat    and    its    substitutes.     White    and 
Twining.     See  XIXa. 

Determination  of  tannin  in  tea.     Smith.     See  XIXa. 

"Sulphuretted     hydrogen     burette.'1''     Alkali      Inspectors' 
Report     See  VII. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Patent. 

Liquid  films  ;    Apparatus  for  treating .     C.  V.  Boys, 

London.     Eng.   Pat.   22,886,   Oct.   8,    1912. 

The  invention  relates  to  improvements  in  the  film  carrier 
described  in  Eng.  Pat.  16,732  of  1911  (this  J.,  1912,  260) 
and  consists  in  supporting  the  box  or  cup  on  the  point 
of  a  vertical  flexible  wire,  which  enters  a  wide-angled 
conical  depression  in  the  bottom  of  the  cup.  The  latter 
is  provided  with  vanes  by  which  it  can  be  caused  to 
rotate  by  a  current  of  air. — W.  H.  C. 


*  New  Books. 

[The  Roman  numerals  in  thick  type  refer  to  the  similar 
classification  of  abstracts  under  "Journal  and  Patent  Litera- 
ture "  and  in  the  "List  of  Patent  Applications."] 


Witt,  Dr.  A.  :  Die  Verbrennungsmaschinen.  Mit 
97  Abbildgn.  im  Text  u.  2  (farb.)  zerlegbaren 
Modellen  (Liegende  Viertaktgaemaechine  v.  Gebr.  Korting 
— Dcr  Dicsclmotor).  (S.  93—145  m.  2  Bl.  Erklargn.) 
Hi  g.  v.  H.  Blucher.  Einzclausg.  35.5x26.5  cm. 
Leipzig,   Bibliograph.   Institut.      1913.      M.  4. 

it,  Kohlen-Unlersuchungen  1912.  Im  An  ft  rag  des 
.  Vereins  f.  Fenerangsbetrieb  u.  Rauchbekampfg. 
in  Hamburg  aosgefuhrt  durch  die  thcrmochem.  Priifungs- 
u.  Versuchs-Anstalt  Dr.  Aufhauser,  Hamburg.  (24  S.) 
Lex.  8°.     Hamburg  (Boysen  &  Maasch).     1913.     M.  2. 

Redwood,  Sir  B.  :  Petroleum,  3rd  edition,  revised 
throughout  and  largely  added  to.  3  vols.  8vo,  pp.  400, 
422,   388.     C.   Griffin.     London.     1913.     Not  50s. 


III.    Lindner,   Dr.   J.  :     Die  Konstitution  des   Benzols. 
Entwurf    zur    Stereochemie    der    aromatischen 
Verbindungen.     Mit  19  Abbildgn.    (24  S.)  gr.  8°.    Berlin. 
R.  Friedlander  &  Sohn.     1913.     M.  1. 

V#    Neu,   H.  :     La   chaleur   et   rhumidification   dans   Je 
travail  das  textiles,  26  fig.,  32  tabl.,  in-8°.     Libr. 
generate,  Lille.     1913.     7  fr.  50. 

VI.     Beaumont,  R.  :    Appret  des  tissus  carde.%  peignes, 
mixtes  on  union  et  autres  draps,   trad,  par  P. 
Texier  et  A.  Delage,  151  fig.,  in-8°.     Ch.  Bcranger,  Paris. 
1913.     Cloth   12   fr.    50. 

YI  Le  Chatelier,  H.  :  Vom  Kohlenstoff.  Vorlesungen 
lib.  die  Grundlagen  der  reinen  u.  angewandten 
Chemie.  Uebers.  v.  Herm.  Barschall.  Mit  e.  Vorwort  v. 
F.  Haber.  (XIV,  324  S.  m.  52  Abbildgn.  u.  Bildnis.) 
gr.  8°.     Halle.     W.    Knapp.     1913.     M.   18. 

Lemberg,  H.  :  Jahrbuch  der  deutsehen  Kaliwerke. 
Nach  zuverlass.  Quellen  bearb.  u.  hrsg.  4.  Ausg.  Jahrg. 
1913.  Mit  den  Beteiligungsziffern,  Lieferungsbedinggn. 
usw.  des  Kalisyndikates  u.  dem  Gesetz  lib.  den  Absatz 
v.  Kalisalzen.  '(121  S.)  8°.  Leipzig,  Dr.  M.  Janecke. 
1913.     M.   1.20. 

YI  Eyer,  Ph.  :    Anlagen  u.  Einrichtungen  e.  Email- 

lierwerkes.     (44  S.  m.  65  Abbildgn.)     gr.  8°. 
Berlin.     Kcram.  Rundschau.     1913.     Cloth  M.   3. 

Wahlburg,  V.  :  Die  Schleif-,  Polier-  u.  Putzmittel  fiir 
Metalle  aller  Art,  Glas,  Holz,  Edelsteine,  Horn,Schildplatt, 
Perlmutter,  Steine,  u.s.w.,  ihr  Vorkommen,  ihre  Eigen- 
schaften,  Herstellung.  u.  Verwendung.,  nebst  darstellung 
d.  gebrauchl.  Schleif vorrichtgn.  3.  vollstaendig  umgearb. 
Aufl.  (VIII,  381  S.  m.  96  Abbild.)  Bibliothek,Chemisch- 
Technische.  8°.  Wien,  Hartleben.   1913.  Cloth  M.  5.30. 

IX  Crefcceur,  A.   J.   M.  :    Manuel  theorique  du  con- 

structeur  de  travaux  en  beton  armc,  fig.,  in-8°. 
Ch.    Berangcr.     Paris.     1913.     10  fr. 

X  Carnegie,    D.    and    S.    C.    Glndwyn :     Liquid     Steel, 

its  Manufacture  and  Cost.     8vo.,  pp.  346.     Long- 
mans.    London.     1913.     Net  25s. 

Nicou,  P.  :  Le  haut-fourneau  electrique,  22  fig.,  5  pi., 
in-8°.     Dunod  et  Pinat,  Paris.     1913.     7  fr.  50. 

Sellew,  W.  H.  :  Steel  Rails.  4to.  Constable,  London. 
Net  52s. 

Granigg,  Prof.  B.  :  Ueber  die  Erzfiihrung  der  Ostalpen. 
[Aus :  "  Vierteljahrsschr.  d.  geol.  Reichsanst."]  Mit  1 
(farb.)  Uebersichtskarte,  6  [4  farb.]  Taf.  u.  4  Fig.  ;  Fig. 
1—3  auf  der  Karte.  (37  S.)  Lex.  8°.  Leoben,  L. 
Nussler.     1913.     M.  8.50. 

Malaise,  C.  :  Manuel  de  mineralogie  pratique,  4e  edit, 
rev.  et  augm.,  fig.,  in-8°.  Ch.  Beranger.  Tans.  1913. 
7  fr.  50. 

Band    Metallurgical    Practice,    Text -book    of .     By 

various  authors.     Vol.1.     2nd  ed.  revised.     8vo.     pp.490. 
C.  Griffin.     London.     1913.     Net  21s. 

YTf       Wiltner,  F.  :    Die  Seifen-Fabrikation,  Handbuch. 
*        f.    Praktiker.    7    verm.    Aufl.  (VIII,  256  S.  m. 
52     Abbildgn.)     Bibliothek,      Chemisch-tcclmische.      8°. 
Wien,  Hartleben.     1913.     Cloth  M.  3.80. 

XIII  ^ornor*i    U.  :      La    fabbricazione     delle     vernici, 
*      mastici,     ceralacche,     inchiostri     da     stampa, 

3a  ediz.  riveduta  ed  aumentata.  Milano,  16°,  p.   xxi,  272. 
(Man.  Hocpli).     1913.     Lire  2.50. 

Hurst,  G.  H.  :  Painters'  colours,  oils  and  TarnisheB. 
New  5th  ed.  Phil.,  Lippincott.  526  p.  il.  12°.  1913. 
§3.50. 

XIV  Zimmermann,  Prof.  A.  :  Dcr  Manihot-Kautsohuk. 

Seine   Kultur,  Gewinng.   u.   Prttparatioa     (IX. 
342  S.  m.  151  Fig.)     Lex.     8°.     Jena,  G.  Fischer.     1913. 
Cloth  M.  10. 
XVI      Kohlenberg,   L.,   and   BL   B.    Hart:     Chemistry 

and  it-  relations  to  daily  lif<-;  a  text-book  for 
students  of  agriculture  and  home  eoonomioa  in  secondary 
schools.  N.Y.,  Macmillan.  c.  7  +  393  p.  il.  por.  D. 
1913.     $1.25. 
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XVI  Armstrong.  Dr.  F.  F.  :  Die  amfaehen  Zucker- 
arten  u.  die  Glucoside,  Autoris.  (Jebersetag. 
tier  2.  ohl'I.  Autl.  v.  Bag.  I'nna.  .M it  e.  Vorworl  v.  Emil 
Fischer.  (VII.  190  S.)  8°.  Berlin,  J.  Springer.  1913. 
(loth  M.  5.60. 

XVI      ,    ^>"':-   A«  dal  :     Kb   Obetweinbereitung  nebst 

Obst-  u.  Beembranntwem-Brennerei.  2.  Autl. 

(V11I.    S3!    s.  m.    70  Abbildgn.)     Bibliothek,  Chemisch. 

TechlUBehe.     8°.     Wien.  Hartlcbcn.     [913.     Cloth  M.  5.30. 

XIXB.    r"rk'r-  '*•    ^  -M-  :    Tlu!  Control  of  Water  as 
Applied  to  Irrigation,  Power  and  Town  Water 
Supply  Purposes.     Bvo,  pp.    1,004.     Routledge,  London. 
1913.     Net  21a. 

Tillman*.  J.  :    Water  Purification  and  Sewage  Disposal, 
pp.    100.     Constable,   London.     1913.     Net   7s.   0d. 

XX.  ''""'  "•«  "•  ^.  ^"  ^-  &**&&  :     Synthcso   der 

o-Diorsellinsaure.  [Aus.  :  "  Sitzungsber.  d. 
preuss.  Akad.  d.  Wiss."]  (S.  507—512.)  Lex.  8°. 
Berlin.  G.  Beimer.      1913.     50  Pf. 

u.  M.  Rapnport  :    LTeber  die  Carbomethoxyderivate 

der  Pheookarbonsauren  a.  ihre  Verwendung  f.  Synthesen. 
IX.  [Aus:  "Sitzungsber.  d.  preuss.  Akad.  d.  WL=s."] 
(S.  493—500.)  Lex.  8°.  Berlin.  G.  Rcimer.  1913. 
50  Pf . 

Srhmiedeberg,  Prof.  O.:  Grundriss  der  Pharmakologie 
in  Bezug  auf  Arzneimittellehre  u.  Toxikologie.  7  Aufl. 
Bearb.  unter  Mitwirkg.  v.  Prof.  Dir.  Dr.  E.  St.  Faust. 
(XIV,  043  S.)  gr.  8°.  Leipzig,  F.  C.  W.  Vogel.  1913. 
Cloth  M.  13.40. 

XXI      -*"' ""'"■*<  B-  :    I  moderni  processi  fotomeccanici. 
2a  ediz.  Milano,  16°  fig.,  p.  xi,  321,  con  12  tav. 
(Man.  Hoepli).     1913.     Lire  4. 

XXIII.  Thif*>   F.   H.  :     Ueber   die    Bestimmung   der 

fortschreitenden  Oxydation  mittels  Zellu- 
lose.  Beitrage  zur  Elementaranalyse  auf  nassem  Wege. 
(VII,  40  S.  m.  Abbildgn.  u.  1  Taf.)  8°.  Miinster,  Thcis- 
sing.     1913     M.  1.50. 

XXIV.  tt""'<  (  •  ^  •  :    Seifenblasen,  ihre  Entstehung  u. 

ihre  Farben.  Vorlesungen  iib.  Kapillaritat. 
Autoris.  dcutsche  Ausg.  v.  Prof.  G.  Meyer.  2.,  verm.  Aufl. 
(VIII,  152  S.  m.  79  Fig.  u.  2  [1  farb.,  1  lith.]  Taf.)  gr.  8°. 
Leipzig,  J.  A.  Barth.     1913.     Cloth  M.  6. 

I>'ipre,  Dr.  F.  :  Anorganischo  Chcmio  f.  Ingenicure. 
(VIII,  173  S.  m.  48  Fig.)  gr.  8°.  Leipzig,  O.  Leiner. 
1913.     H  6. 

hmidt.  Prof.  O.  :  Chemie  f.  Tcchnikcr.  Leitfaden  f. 
Ban-  u.  Ma  (  hiiKiit  <  <  hniker.  3,  verm.  u.  vorb.  Aufl. 
(VIII,  168  S.m.  35  Fit:.)  gr.  8°.  Stuttgart,  K.  Wittwcr. 
1913.     Cloth  M.  2.80.' 

"ilh,  Dr.  A.  :  Die  Einfiihrung  in  dio  allgemeino  u. 
anorgani.-'  lie  ('hemic  auf  elementarer  Qrundlage.  2.  Aufl. 
Deutsche  Bearbcitg.  v.  Dr.  E.  Stern.  Mit  e.  Vorwort  v. 
Prot   F.   HalK-r.     (.XVI,  Oil!)  S.  m.   Fig.)     H°.     Karlsruhe, 

I5raun'sche   Hofbuchdr.      1913.     Cloth   M.   9. 

Isjtrhmidt,  J.  :  Konst  itut  ioas-Formcn  der  organise  hen 
'hemic  in  graphificher  Darstellung.  Hrsg.  v.  Rich. 
Aruchutz.  [154  S.  m.  384  Pig.  u.  Hildni-.).  Ostwald's 
Kla- -ik'-r  der  cxakten  Wi-  cnachaften.  8°.  Leipzig, 
W.   Kn-r-lmann.     1913.     f  lot  h  M.  5. 

Rid'jica*/,  R.  :  Color  Standard-  and  Color  Nomenclature, 
with  53  folored  plate.,  and  1115  named  colors.  8vo. 
pp.  44.     We. lev,  I»ndon.      1913.     Net  80  . 

flUafier,  ProL   I'.:    Die   Eydrierung  durch   Katab 

>.  gefc,  am  11.12.1912  in  S'oekholm  bei  der  Empfang- 
nahme  dr»  NoUlprei  <  f.  Chrmie.  (20  S.)  8°.  Leipzig, 
Akadem.   Verlag-ge-e]|-r  haft.      1013.      M.    1.80. 


*  Dissertations. 

[Prices  vary,  ranging  from  two  to  three  -hillings.] 
IV.    t"r','T',''r'h    A.:      I  "i  1  <  r     einige     HalogenderiYStC 

dee   Flavors,    Cfcalkoni    h.    Cumaranona.     1912. 
48  8.     8°. 


V      v.  Allirvrdcn,  K.  :    Studicn  iiber  die  Einwirkung  von 
Chlor  auf    Sehafwolle.     Berlin    (Techn.  Hochtch.). 
1913.     04  S.     8°. 

VI' [    Bmihans,    H.  :     Aetz-    und    Losungsversuche    am 
*     Alaun.      (ireifswald.       1913.      30  S.    mit  4  Fig. 
u.   4   Taf.     8°. 

(•'niadeck,  B.  :  Ueber  Darstellung  u.  Verhalten  des 
Aluminiumkarhids.  Miinehen  (Techn.  Hochsch.).  1913. 
81  S.     8°. 

John,  J.  :  Ueber  Kupferamnioniakbasen.  Berlin 
(Techn.   Hochsch.).     1913.     54  S.     8°. 

Perlick,  A.  Fr.  W.  :  Der  derzeitige  Stand  der  Luft- 
stickstoff-Industric.     Heidelberg.     1913.     20  S.     8°. 

Tauchert,  F.  :  Untersuchungen  iiber  Unterphosphor- 
saure.     Munchen    (Techn.    Hochsch.).     1913.     43  S.     8°. 

X  Eger,  G.  :    Studien  iiber  Konstitution  der  ternaren 

Magnesium- Aluminium-Zink-Lcgierungen.  Dresden 
(Kgl.  Sachs.  Techn.  Hochsch.).  1913.  102  S.  m.  21  Fig. 
u.  23  Tab.     8°. 

Fischmann,  E.  :  Ueber  das  Spiegelsilber.  Bern.  1912. 
37  S.  m.  2  Abb.     8°. 

Lilge,  F.  :  Hochofen-Rcgichtunganlagen  unter  beson- 
derer  Beriicksichtigung  ihrer  Wirtschaftlichkeit.  Berlin- 
Charlottenburg.  1913.  240  S.  m.  96  Fig.,  3  Zahlentaf. 
u.  15  Taf.     8°. 

Rohl,  G.  :  Beitrage  zur  Kcnntnis  der  sulfidischen  Ein- 
schliisse  im  Eisen  u.  Stahl ;  ihre  Erkennung,  Unterscheidung 
u.  Konstitution.  Dresden.  1913.  58  S.  m.  3  Fig.  u. 
VII.  Taf.     8°. 

XI  M oiler,    M.  :      Die    Ozonbildung     durch     Lenard- 

strahlcn.  Ein  Beitrag  zur  Kenntnis  vom 
Bildungsmcchanismus  des  Ozons  bei  der  sogenannten 
"stillen  clektrischen  Entladung."  Danzig.  1913.  45  S.  8°. 

Prziza,  O.  :  Die  elektrolytische  Reduktion  der  Kohlcn- 
saurc  und  des  Kohlenoxydes  unter  Druck.  Berlin- 
Charlottenburg.     1913.     47  S.   m.    10  Tabcllcn.     8°. 

XVI  Ildnrich,     F.  :       Sacchoromyccs     Anamcnsis, 

die    Hefc     des      neueren     Amyloverfahrens. 

Munchen  (Techn.  Hochsch.).    1913.     71  S.  m.  3  Taf.     8°. 

Nolden,  F.  :  Beitrage  zur  Kcnntnis  der  sogenannten 
schwarzen  Hefen.  Munchen  (Techn.  Hochsch.).  1912. 
71  S.  m.  3  Taf.     8°. 

Reese,  H.  :  Der  Einfluss  der  gebrauchten  Nahrlosung, 
des  Zinks  und  des  Mangans  auf  das  Wachstum  von  Asper- 
gillus niger.     Kiel.     1912.     58  S.     8°. 

XX  Fricdrichs,     V.  :      Beitriige     zur     Kcnntnis    des 

I  -p-Tolyl-Azobcnzolthiopyrins,  1-p-Tolyl-Azo- 
bcnzolantipyrins  und  der  1-p-Carbonsaurcn  des  Thiopyrins 
u.  Antipyrins.     Rostock.     1912.     81  S.     8°. 

Meyer,  W.  A.  :  Ueber  katalytischc  Hydricrungen  organ- 
ischer  Vcrbindungen  mit  kolloidem  Palladium  u.  Platin. 
Karlsruhe.     1912.     59  S.     8°. 

Miehr,  W.  :  Zur  Kenntnis  des  Pinans.  Munchen  (Techn. 
Hochsch.).     1913.     05  S.     8°. 

Srhdfer,  A.:  Deber  einige  Derivate  des  l-I'henyl-3- 
Mcthyl-5-Iminopyrazolons.     Rostock.     1913.     60   S.     8°. 

Windisch,    E.  :     Ueber    die    H ydrogonisation   ungesatt- 
i^'ter     organischer     Verbindungen     durch      Platin-      und 
I'allacliiiinwa-serstofT    und    die    ant  ikatalyl  ische    Wirkung 
von     Premdstoffen    auf    den    BydrogenisierungBprozeM 
Erlangen.     1913.    90  S.  m.  I   Fig.    8°. 

XXI  Springer,   L.  j    Ueber    die    gcwichtsanalyl  i.-ehe 

Bestimmung det Kupfers.   Mit  einem  Anhang  : 

Be   timrniing    des     W'assergehaltes     des     K  upfcrvitriols    u. 

der    Diatooiationstemperatur  v.   Kupfersubfat.    Miinehen 
(Techn.  Hochsch.).     1913.     KM  S.  m.  215  VerBUohen,    8°. 

•  Compiled  by  if.  Qrevel  and  Co.,  88,  King  street,  Covent 
Garden,  London,  W.C.,  from  whom  all  the  workn  in  the  preceding 
lintit  can  he  obtained. 


811 


Journal  of  the  Society  of  Chemical  Industry. 


No.  16,   Vol.  XXXII. 


AUGUST  30,    1913. 


No.  16,   Vol.  XXXIi. 


Manchester  Section. 


CONTRIBUTION      TO      THE     STUDY     OF     THE 
ACTIONS  OF  VARIOUS  WATERS  UPON  LEAD. 

BY   HARRI   HKAP,    M.SC. 

(Continued  from  August  15th  issue,  p.  775.) 

Method*  used  for  Ike  determination  of  the  effect  of  water 

upon  lead. 

The  methods  generally  used  are  : — 

1.  Frankland's  method.  Briefly  this  method  is  to  bend 
into  a  U  shape  a  piece  of  half-inch  water  pipe  three  feet 
long.  This  tube  is  filled  with  water,  sealed  at  both  ends 
and  allowed  to  stand  for  24  hours.  The  pipe  is  then 
emptied,  rinsed  with  the  water,  refilled,  and  allowed  to 
stand  with  sealed  ends  for  a  period  of  24  hours.  The 
water  is  removed  from  the  pipe  and  the  amount  of  lead  in 
the  water  estimated.  A  practical  objection  to  this  method 
is  the  large  amount  of  piping  needed  and  the  fact  that 
the  pipes  cannot  be  used  repeatedly,  on  account  of  their 
becoming  coated  in  some  cases  with  insoluble  compounds, 
thus  preventing  the  actual  contact  of  the  lead  and  the 
water.  In  other  cases,  the  surface  of  the  lead  is  so  altered 
by  the  action  of  a  very  pure  water,  that  a  second  water 
submitted  to  a  test  in  this  same  pipe  would  show  a  greater 
activity  than  it  would  in  a  new  pipe  oi  a  piece  of  old  pipe 
which  had  been  treated  with  a  less  pure  water.  Then 
again,  the  strain  on  the  pipe,  produced  in  making 
the  U,  interferes  with  the  constancy  of  the  lead  factor  in 
the  reaction,  due  to  difference  in  potential  between  the 
strained  and  unstrained  portions,  because  it  is  impossible 
to  bend  the  pipes  in  such  a  way  as  always  to  produce  the 
same  degree  of  strain.  In  cases  where  lead  pipes  are  used, 
the  varying  composition  of  the  metal  must  enter  largely 
into  the  question,  although  lead  is  one  of  the  purest  of  our 
commercial  metals. 

2.  Dumas'  method  is  to  allow  the  water  to  act  on  lead 
shot  in  closed  and  open  flasks. 

3.  In  Houston's  method  specially  prepared  shot,  which 
is  all  lead,  is  used.  The  water  is  allowed  to  percolate 
upwards  through  50  c.c.  of  the  shot  contained  in  three- 
quarter  inch  diameter  glass  tubing  and  the  water  collected 
in  50  c.c.  Nessler  glasses,  and  then  tested  for  lead.  The 
length  of  time  the  water  is  in  contact  with  the  shot  is 
governed  by  rate  of  flow  or  by  stopping  the  flow  altogether. 
The  objections  to  this  method  are  very  similar  to  those 
experienced  in  using  Frankland's  method.  The  shot,  no 
doubt,  is  under  various  compression  strains,  and  the  surface 
is  exposed  to  injury  from  friction.  The  surface  of  the  shot 
will  become  altered  by  deposits  from  the  water  examined, 
and  for  further  use  would  then  have  to  be  washed,  which 
procedure  is  very  unsatisfactory  when  conducting  a  series 
of  experiments  for  comparative  purposes,  because  in 
washing  "pitting"  takes  place.  Other  waters  would 
render  the  surface  much  more  liable  to  be  attacked, 
especially  very  pure  waters,  and  the  shot  would  thus  be 
in  ever  varying  physical  states.  The  motion  of  the  water 
over  the  shot  is  an  unsatisfactory  feature,  because  no  doubt 
a  particular  channel  would  be  established  through  the 
shot,  and  thus  the  surface  relation  between  water  and  lead 
would  vary  still  more.  The  cleaning  of  the  shot  prior  to 
experiment  is  also  very  awkward,  and  any  washing  with 
water  introduces  further  difficulty. 

Many  observers  take  no  account  of  the  volume  of  air 
in  contact  with  the  water. 

Another  point  of  importance  is  the  nature  of  the  glass- 
ware need  as  regards  its  solubility  in  the  water.  Garrett 
noticed  this,  and  accordingly  modified  his  experiments. 
Lack  of  attention  to  the  tem]>crature  under  which  the 


experiments  were  made  deteriorates  the  value  of  many 
experiments  which  could  otherwise  be  made  comparative. 

Diffused  daylight  fortunately  has  not  a  very  great  effect 
upon  the  various  reactions  ;  that  is  to  say,  the  quantities 
of  lead  found  in  two  cases,  one  being  made  in  the  absence 
and  the  other  in  the  presence  of  diffused  daylight,  are 
almost  identical,  though  the  one  made  in  daylight  shows 
a  slightly  increased  amount  of  lead  dissolved. 

In  direct  sunlight  the  action  seems  to  increase  further, 
but  no  great  number  of  experiments  was  made  with  a  view 
to  working  out  this  point,  although  it  is  of  much  interest 
in  many  other  directions. 

In  our  experiments  we  used  two  methods:  the  first 
to  observe  what  took  place  in  more  or  less  impure  lead 
pipes  :  the  second  was  used  for  studying  accurately  the 
action  of  water  and  various  solutions  on  pure  lead. 

1.  (a)  The  waters  under  examination  were  allowed  to 
remain  in  ten  yard  lengths  of  coiled  lead  piping,  such  as  is 
ordinarily  used  for  gas  lighting  purposes. 

(b)  In  this  case  the  experiment  was  performed  in  similar 
fashion,  but  the  piping  used  was  ordinary  half-inch  water 
service  pipe. 

2.  (a)  In  this  case  pieces  of  pure  lead  foil  of  definite 
dimensions  were  used.  These  strips  of  lead  had  a  surface 
aiea  of  practically  32  sq.  cm.  and  the  volume  of  water 
exposed  was  120  c.c. 

The  glass  vessels  for  holding  the  water  to  which  an 
exposure  of  lead  was  about  to  be  made  weie  of  a  particular 
kind  in  that,  when  filled  with  water,  the  stoppers  could  be 
inserted  so  as  to  render  the  contents  out  of  contact  with 
the  atmosphere  and  at  the  same  time  enclosing  no  air. 

In  our  experiments  with  lead  pipes  we  found  that  they 
could  not  be  used  continuously  for  a  series  of  comparable 
experiments  with  different  waters;  the  strip  method, 
however,  could  be  used  with  great  advantage,  and  coinci- 
dently  water  tested  by  Frankland's  method  was  found  to 
give  nearly  the  same  amount  of  lead  as  water  tested  by 
our  method,  when  previously  unused  pipes  of  good  quality 
were  used. 

The  influence  of  temperature  on  the  action  could  be 
determined  without  any  difficulty,  by  introducing  the 
vessel  containing  the  water  and  lead  into  a  water  bath, 
or  an  air  oven,  which  could  be  regulated  as  regards  its 
temperature. 

Methods  used  in  experiment*. 

1.  Using  pipes.  A  cylinder  about  4.|  feet  high  and 
18  inches  diameter  had  three  leaden  gas  pipes,  A.,  B.,andC, 
coiled  round  it,  also  one  leaden  water  pipe,  D.  Each  coil 
was  exactly  10  yards  long.  The  arrangement  waB  on  a 
small  scale"  similar  to  that  of  lead  pipe  connected  with  a 
domestic  tap.  The  dimensions  of  pij>es  A.,  B.,  and  ('., 
were:  Internal  diameter,  1-3  cm.;  external  diametei, 
1-7  cm.  ;  thickness  of  lead  wall,  02  cm.  The  dimensions 
of  pipe  D.  were: — Internal  diameter,  10  cm.  ;  external 
diameter,  24  cm.  ;    thickness  of  lead  wall,  0-7  cm. 

Each  pipe  was  fitted  at  its  lower  end  with  a  brass  tap 
and  at  the  upper  end  with  a  rubber  bung.  The  pipes, 
B.,  C,  and  D.,  were  newly  made,  but  pipe  A.  had  been  kepi 
in  stock  some  time  by  the  retailer,  and  had  a  dull  appeax- 
ance,  whereas  the  others  were  quite  liri^ht.  The  capacities 
of   the    pipes   were    measured    by   filling   with   water,   then 

emptying  and  measuring  the  volume  of  the  water.  This, 
of  coins.,  is  not  the  calculated  capacity  of  the  pipe  hut 
somewhat  less,  due  to  the  water  not  draining  out  com- 
pletely.     The  volumes  found  by  filling  and  draining   the 

pipes  were  :  — 

At  10°  (\,  A.  1020  c.c  B.  1070  c.c,  ('.  1050 aa,  l>.  H>7<» 
c.c.  The  calculated  volume*  were  :  A.  B,  and  ('.  1 iss  72 
c.c,  D.  914  40  c.c. 
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These  apparent  discrepancies  Me  probably  due  to  the 
onerenneea  of  the  bore  of  tho  tubes  and  t hi-  temperature 
of  the  water  placed  in  the  pipes  and  also  tho  incompleteness 
of  the  emptying. 

An  experiment  was  made  l>y  tilling  the  pipe  with  the 
water  in  question  and  connecting  it  to  a  further  supply  of 

tho  same  water,  and  running  off  the  water  until  6  litres 
had  passed  through  to  waste.     The  tap  of  the  pip*'  was 

closed  and  the  coupling  at  the  other  end  which  served  to 
connect  the  pipe  with  the  reservoir  of  water  was  removed 
and  the  rubber  hung  pressed  into  this  end  of  the  pipe  and 
secured.  The  water  was  allowed  to  remain  in  the  pipes 
for  a  certain  length  of  time  and  the  temperature  at  the 
beginning  and  at  the  end  of  the  experiment  observed. 
The  teinjH-rature  of  the  cellar  in  which  these  experiments 
were  conducted  was  fairly  constant.  The  acidity  or 
alkalinity  of  the  water  was  determined  prior  to  being  placed 
in  the  pipe  and  afterwards  the  lead  in  the  water  was 
estimated. 

2.  ('sing  had  foil.  In  these  experiments  special  glass 
-Is  were  procured,  cylindrical  in  shape  and  fitted  with 
a  broad  conical  stoppei.  bo  that  by  filling  the  vessel  with 
water  and  inserting  the  stopper,  water  was  displaced  until 
the  stopper  fitted  tightly,  rendering  the  contents  practi- 
cally air  tight.  First  the  bottles  were  well  washed  and 
ped  in  acid,  then  washed  with  distilled  water  and  left 
to  soak  in  distilled  water  until  no  alkali  was  given  up  by 
the  glass.  The  bottles  were  used  only  after  it  had  been 
found  that  water  kept  in  them  for  24  and  48  hours  was 
not  alkaline  and  did  not  contain  lead.  The  volume  of 
liquid  held  by  the  bottles  was  120  c.c.  The  lead  used  in 
these  experiments  was  pure  lead  foil.  On  analysis  we 
found  it  to  be  9981  per  cent,  of  metallic  lead. 

I  have  to  thank  Mr.  J.  H.  Andrew,  of  the  Metallurgical 
Department  of  the  University,  who  kindly  made  an 
analysis  of  the  same  lead  foil  for  me,  and  found  it  to  contain 
9965  per  cent,  of  metallic  lead.  The  lead  was  polished 
brightly  by  vigorous  rubbing  with  well  washed  wash- 
leather.  The  lead  was  cut  up  into  pieces  of :  length,  6-35 
cm.  ;  breadth.  254  cm.  :  thickness,  0012  em.  The  area 
is  practically  3226  square  cm. 

In  making  an  experiment  the  bottles  were  washed  with 
the  water  under  examination,  then  filled  with  the  water 
under  investigation,  and  a  strip  <>f  lead  foil  inserted. 
The  stopper  was  pressed  in  and  secured  and  the  whole 
apparatus  placed  in  an  incubator  kept  at  20°  C  for  a 
definite  j*  nod  of  time,  after  which  the  apparatus  was 
removed  and  the  an|>earance  of  the  water  and  the  lead 
-trip  noted.  The  stopper  was  now  removed,  the  lead 
taken  out,  and  the  water  examined  for  lead.  In  some 
experiment!  the  water  wa.-  placed  under  anaerobic  con- 
dition-. The  gases  were  pumped  off  by  making  use  of 
Adeney's  gas  analysis  apparatus.  This  apparatus  offered 
another  advantage  in  that  various  gases  could  easily  be 
introduced  at  definite  pressurea  to  the  gas-fra  water.  In 
extracts  and  infusions  of  organic  matter  and 
were  made,  some  by  simple  digestion  of  the  matter 
with  water,  others  by  percolating  the  water  through  the 
matter.  The  method  used  for  estimating  the  amount  of 
lead  in  the  water  was  as  follows: — The  water  which  had 
been  kept  in  contact  with  the  lead  was  poured  into  ;i 
N'  islet  glass  up  to  the  50  c.c.  mark  :  0*5  c.c.  of  a  05  pi  i 
•oration  of  acetic  acid  was  added,  and  then  5  c.c.  of 
iterated  watery  solution  of  sulphuretted  hydrogen. 
According  to  the  amount  of  colouiaticv  produced,  it  was 
fudged  whether  the  watei  contained  more  oi  less  than  the 
amount  of  lead  which  on  oaa  estimate  liv  this  reaction. 
In  caw-*  where  the  amount  was  too  mall  the  water  was 
i  if  a  po-itive  figure  was  required  and  where 
the  lead  was  in  too  ^reat  quantity  the  water  was  diluted. 
The  amount  of  colouration  produced,  depending  upon  the 
amount  of  lead  pre  sent,  was  estimated  by  matching  1  h<- 
ir   with   a    standard    solution    of    lead   acetate    and 

bydl  llphide  water.      The  lead  solution  was  made  so 

r it. -lined  the  equivalent  of  0*0001  grat.  of  lead. 
A  Manh  t< -t   was  made  to  compensate  foi   the  natural 

colour  of  the   water   arid    variation   of  iml      which  are  not 
due  to  the  pi  f  lead.     In  caw  i  where  it  was  wished 

to  differentiate  between  had  in  solution  and  lead  in  sus- 


pension the  method  adopted  was  to  estimate  the  total 
lead  and  afterwards  filter  the  liquid  through  asbestos  wool 
and  estimate  the  lead  in  the  filtrate.  The  difference 
would  give  the  lead  in  suspension.  Asbestos  was  used 
because  ordinary  cellulose  filter  papeis  absorb  dissolved 
lead  out  of  certain  solutions.  In  other  cases  the  amount 
of  lead  disappearing  from  the  strip  was  estimated  by  direct 
weighing.  The  reaction  of  the  water  was  determined  in 
most  cases  by  titrating  100  c.c.  with  a  centi-normal 
caustic  soda  or  sulphuric  acid  solution  using  phenol - 
phthalein,  lacmoid,  and  methyl  orange,  as  indicators.  In 
other  cases  more  complete  analyses  of  the  waters  are  given, 
and  all  results  are  expressed  in  parts  per  100,000  parts. 

Theories    which    may   possibly   explain    the   action    of 
water  on  lead. 

1.  The  oxidation  theory.  Dumas  and  Yorke  put  forward 
this  theory  about  the  same  time.  They  explained  the 
action  by  assuming  first  of  all  an  oxidation  of  the  lead, 
then  the  production  of  the  hydrate  which  remains  in 
solution.  This  hydrate  combines  with  the  carbonic  acid 
and  forms  an  insoluble  compound  which  is  precipitated. 
More  lead  is  now  oxidised  with  subsequent  production  of 
hydrate  and  afterwards  insoluble  carbonate  by  the  action 
of  carbonic  acid.  In  the  presence  of  an  excess  of  oxygen 
and  carbonic  acid  the  action  is  progressive. 

2.  The  acid,  theory  of  Grace  Calvert,  put  forth  with 
special  regard  to  iron,  was  that  water  and  oxygen  are  alone 
insufficient  to  cause  corrosion  of  iron,  but  that  carbon 
dioxide  is  also  necessary.  Crum  Brown  supported  this 
theory  in  a  slightly  modified  form  in  that  he  asserted  the 
destruction  of  iron  may  be  due  to  attack  by  any  acid,  but 
that  the  acid  most  generally  observed  to  attack  was 
carbonic  acid.  The  acid  combined  with  the  metal  to 
form  a  carbonate  or  a  bicarbonate  and  the  hydrogen 
liberated  formed  water  with  dissolved  or  atmospheric 
oxygen. 

Lead  carbonate  is  only  slightly  soluble  in  water  but 
the  bicarbonate  is  very  soluble.  Lead  produces  basic 
salts   and   the  reaction   might   be   expressed  : — 

6Pb+4C02+302  +  2H20  =  2(2PbC03.Pb(OH).,) 

If  the  reaction  is  viewed  in  this  light  an  excess  of  carbon 
dioxide  Ls  required  for  a  progressive  reaction.  With  a 
small  quantity  of  carbon  dioxide  the  progressive  reaction 
may  be  expressed  as  follows: — Pb+CO.,  +  0  =  PbC03. 
This  small  amount  of  lead  carbonate  would  dissolve  in  the 
water  and  no  further  action  would  take  place  due  to 
carbon  dioxide  beyond  this  ;  but  supposing  the  lead  car- 
bonate is  acted  on  thus  :— PbCT)3  +  H;0  =  Pb(OH):  +  CO.,. 
Then  a  minimum  of  carbon  dioxide  would  cause  the  action 
to  progress  until  the  water  was  saturated  with  lead 
hydrate.  After  this  stage  the  action  would  proceed  with 
precipitation  of  lead  hydrate  and  probably  form  basic  lead 
carbonate  with  the  carbon  dioxide  which  compound  is 
insoluble  and  this  action  would  now  be  at  a  maximum 
and  so  equilibrium  would  be  established. 

3.  Hydrogen  peroxide  theory.  Traube  assumed  that, 
firstly  the  metal  was  oxidised  by  water  with  liberation  of 
hydrogen  which  combined  with  oxygen  to  form  hydrogen 
peroxide.  This  then  attacked  the  oxide  of  the  metal  to 
form  the  hydrate.  The  excess  of  hydrogen  peroxide 
attacks  any  unoxidised  metal  to  form  water  and  the  oxide 
of  the  metal.  The  oxide  then  combines  with  more 
hydrogen  peroxide  and  forms  more  hydrate. 

4.  The  ionic  theory.  According  to  this  theory,  which 
also  was  put  forth  to  explain  the  corrosion  of  iron  by 
Whitney,  acid  Is  not  necessary.  The  process  is  entirely 
electro-chemical.  The  water  is  assumed  to  be  ionised 
containing  equal  quantities  of  hydrogen  and  hydroxyl  ions. 
On  Introducing  the  metal  into  the  water  a  certain  amount 
pa  '  into  solution  forming  ions  and  the  hydrogen  set. 
free  on  the  surface  of  the  metal  being  in  a  nascent  state 
i  oxidised  by  any  oxygen  which  is  present  to  produce 
water. 

5.  77"  biological  theory-  This  theory  assumes  that 
i  i  i  tain  forms  of  living  matter  produce  substances  which 
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will  attack  the  lead.  Houston  asserted  that  certain 
bacteria  flourishing  in  peaty  substances  produce  acids 
which  dissolve  lead.  Thus  the  biological  theory  accounts 
for  the  action  to  a  limited  extent,  but  as  far  as  the 
mechanism  of  the  reaction  is  concerned,  it  is  dependent 
on  one  of  the  foregoing  or  some  other  purely  chemical 
theory  for  further  explanation. 

Experimental. 

Experiment  I.  A.  The  10-yard  lengths  A.,  B.  andC.  of 
lead  gas-piping  were  filled  with  raw  upland  lake  water, 
and  allowed  to  remain  in  contact  for  certain  periods  of 
time. 

Table  I. 


Expt. 

Pipe  used. 

Exposure  in 
hours. 

Initial  and 
final  tem- 
peratures, "C. 

Lead  found 
parts  per 
100,000. 

a. 

A. 
B. 
C. 

24 
24 
24 

11—11 

0-04 
0-10 
0-10 

b. 

A. 
B. 
C. 

48 
48 
48 

10—10 

0-04 
0-18 
0-16 

c. 

A. 
B. 
C. 

72 
72 
72 

10—10 

0-08 
0-22 
0-22 

d. 

A. 
B. 
C. 

96 
96 
96 

10—10 

0-08 
0-22 
0-22 

e. 

A. 
B. 
C. 

120 
120 
120 

10—10 

0-08 
0-24 
0-26 

t. 

A. 
B. 
C. 

144 
144 
144 

9—13 

0-10 
0-28 
0-28 

V- 

A. 
B. 

C. 

240 
240 
240 

9—13 

nil 

0-28 

0-28 

From  the  experiments  on  the  pipes  A.,  B.,  and  C,  it  is 
seen  that  the  lead  content  of  the  water  increases  the  longer 
it  remains  in  the  pipe  up  to  an  exposure  of  six  days. 
Pipes  which  have  been  kept  for  some  time  are  less  active 
than  new  pipes  :  this  is  an  inference  drawn  from  the 
difference  in  behaviour  of  pipe  A.,  but  it  might  have 
been  due  to  a  difference  in  composition  of  the  lead  or  to 
dust  which  had  accidentally  accumulated  in  the  pipe 
whilst  being  stored  by  the  plumber.  The  latter  inter- 
pretation seems  to  explain  the  difference  best  because  the 

Table  II. 


Expt. 

Pipe  used. 

KxjHisure  in 
hours. 

Initial  and 
final  tem- 
peratures, °C. 

Lead  found 
parts  per 
100.000. 

a. 

B. 
C. 

1 
1 

4-5—10 

0-06 
0-06 

*-. 

B. 
C. 

•> 
•> 

4-5—10 

0-14 
0-14 

c. 

li. 
C. 

4 
4 

4-5—10 

0-18 
0-18 

d. 

B. 
C. 

6 
6 

4-5—10 

0-22 
0-22 

e. 

B. 
C. 

18 
18 

4-5—10 

0-26 
0-26 

f. 

B. 
C. 

21 
24 

4-5—10 

f>26 

0-26 

il- 

B. 

C. 

72 
72 

4-5—10 

0-26 
0-26 

li. 

B. 
C. 

240 
240 

4-5—8 

0-36 
0-36 

pipe  eventually  ceased  to  yield  lead  to  the  same  water 
which  was  contaminated  by  exposure  to  the  pipes  B.  and  C. 
The  pipe  probably  became  coated  by  an  insoluble  coating 
precipitated  upon  the  lead. 

Experiment  I.  B.  Ten-yard  lengths  of  lead  gas-piping 
B.  and  C.  were  exposed  to  the  action  of  raw  upland  lake 
water  for  shorter  periods  of  time.     (See  Table  II.). 

These  experiments  show  that  the  action  proceeds  more 
vigorously  in  the  earlier  period  of  contact  and  that  the 
reaction  approaches  its  maximum  in  about  10  days. 

Experiment  I.  C.  A  10-yard  length  of  ordinary  half- 
inch  water  service  pipe  D.  was  treated  with  raw  upland 
lake  water. 

Table  III. 


initial  and 

Lead  found 

Pipe  used. 

Exposure  in 

final  tem- 

parts per 

hours. 

peratures,  °C. 

100,000. 

1). 

1 

t-5—  7-0 

0-06 

1). 

•> 

4-5—10-0 

0-14 

D. 

3 

4-5—10-0 

0-20 

D. 

4 

4-5—  0-5 

0-23 

D. 

5 

4-0—  8-6 

0-23 

]). 

6 

4-0—  S-0 

0-23 

D. 

21 

4-0—  S-0 

0-24 

D. 

72 

4-5—  8-0 

r>28 

L>. 

240 

4-0—10-0 

0-30 

By  comparing  the  experiments  made  in  pipes  B.  and  C. 
with  those  of  pipe  D.  one  finds  that  the  amounts  of  lead 
are  very  nearly  the  same  and  the  three  pipes  can  be 
compared  as  regards  their  action  in  general  terms.  This 
pipe  shows  the  same  results  as  the  pipes  B.  and  C. 

Experiment  II.  A.  The  10-yard  lengths  B.,  C,  and  L>. 
of  lead  piping  were  filled  with  ordinary  distilled  water 
and  allowed  to  remain  in  contact  for  certain  periods  of 
time. 

Table  IV. 


Initial  and 

Lead  found 

Pipe  used. 

Exposure  hi 

final  tem- 

parts per 

hours. 

peratures,  CC. 

100,000. 

B. 

1 

7—7-5 

0-28 

B. 

2 

7—11 

0-36 

B. 

3 

7—7-5 

0-31 

B. 

5 

7—8-5 

0-32 

B. 

72 

7—8-5 

0-65 

In  the  72  hours'  experiment  in  the  above  table  the 
water  on  exposure  to  the  air  became  "silky."  Whil>t 
these  experiments  were  being  made  the  pipes  C.  and  1). 
were  filled  and  washed  just  as  pipe  B.  was,  in  the  hope 
that  all  three  pipes  would  be  in  the  same  state  for  the 
next  set  of  experiments. 

It  was  found,  however,  on  making  experiments  on  the 
pipes  with  distilled  water  for  longer  periods  that  the  lead 
content  of  the  water  increased  enormously.  This  fool 
was  explained  by  assuming  that  first  of  all  the  pipes  had 
been  coated  to  some  extent  by  the  upland  lake  water  in 
the  previous  set  of  experiments  and  now  this  coating  was 
being  gradually  dissolved  and  the  lead  surface  becoming 
exposed. 

Table  V. 


Pi]«  used. 


Exposure  in 

hours. 


Initial  and 
final  tem- 
peratures,  <'. 


Lead  found 
parte  pel 

loo.oon. 
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Tabic  V.  show.--  the  action  of  distilled  water  on  pipe  B. 
after  making  a  few  experiments  with  distilled  water. 

By  comparing  Tables  IV.  and  V.  it  is  seen  that  distilled 
water  acts  mueh  more  vigorously  than  lake  water.  Also 
that  lake  water  either  eoats  the  pipe  with  some  protective 
i  or  modifies  the  pipe  in  some  way  so  that  distilled 
water  has  a  reduced  .vction  on  the  lead.  After  a  time 
though  the  distilled  water  exerts  an  inereased  action  and 
attacks  the  load  mueh  more  vigorously. 

Pipe-  1>.  and  C.  were  again  tilled  for  a  few  times  with 
raw  upland  like  water,  pipe  1>.  being  rilled  the  same 
number  of  times  with  distilled  water  and  afterwards 
experiments  made  for  certain  periods  of  time,  tilling  pipes 
D.  and  ('."with  raw  upland  lake  water  and  pipe  B  with 
distilled  water  and  estimating  the  amount  of  lead. 

Tabus  VI. 


From  Table  VI.  it  is  seen  that  the  rate  of  action  of  the 
lake  water  is  mueh  slower  than  that  of  distilled  water, 
because  the  maximum  amount  of  lead  is  reached  in  the 
ease  of  distilled  water  in  24  hours,  but  in  the  case  of  lake 
water  the  aetion  Is  still  progressing  after  an  exposure  of 
\'.vl  hours.  In  the  case  of  pipe  C  the  amount  of  lead 
taken  up  by  the  water  was  so  small  that  no  inerease  in 
amount  in  the  series  of  exposures  eould  be  demonstrated. 

P\RT  II. 

Experiment*  with  infusions  of  peat. 

All  the  pipes  WOW  Idled  with  distilled  water  and  allowed 
to  remain  for  a  period  of  time  and  the  water  then  run  off. 
I'll'-  pipes  wire  Oiled  again  with  distilled  water,  and  this 
process  continued  until  all  three  pipe-.  15.  ('.  and  D.,  were 
turning'  out  water  which  turned  "silky"  on  exposure  to 
air.  The  object  of  thi-  was  to  try  to  render  the  pipes  elean 
and  to  make  them  as  nearly  as  possible  equal  as  regards 
their  aetion  on  distilled  water  so  that  the  experiments 
on  the  next  water  would  be  more  comparable.  They  were 
then  filled  with  distilled  water  and  allowed  to  stand  for 
1  hour-.  The  water  was  then  run  off  and  the  lead  esti- 
mated, with  the  following  n-ult  ;  -  Pipe  I',,  H)  parts  of  lead 

per    100,000:    pipe    C    8-8    part-;    pipe    i>.    4-0    parti 
pet  100,000. 

'I*he  pipei  were  now  a-  turned  to  l>e  in  similar  states  and 
mfusiom  of  peal  which  had  been  previously  made  were 
exposed  to  the  pip< 

I.  Two    litre,    of    water    and     40    [_'i  m   .     of     peat     were 

thoroughly  agitated  and  allowed  to  stand  in  a  stoppered 

thoroughly    cleaned    and    tested     bald    jrla         Hi    k     foi     _' I 

hour-.     Thi-  wa-  filtered  through  filler  paper  and  the  first 
riinfcr    rejected.     The    remainder    wa     collected    to    be 
need  in  the  pipe  experim 

II.  Two    litre-    of    water    and    100    ^rrms.    of    partially 

formed  peat  were  mixed  as  in  ca«e  I.  and  the  filtered 
infusion  experimented  with 


Table 

VII. 

Nature  of  water 
and  pipe  used. 

Initial  and 
Exposure  in         final  tem- 
liours.            peraturcs,  °C. 

Lead  found 
parts  per 
100,000. 

s.  Peat  Infusion  I. 
in  Pipe  D. 

2 

10—12 

2-00 

/).  Distilled  water 
in  Pipe  B. 

2 

10—12 

4-00 

c  Infusion  11.  in 
Pi  |Xi  C. 

24 

9—12 

5-00 

</.  Distilled  water 
in  Pipe  B. 

•24 

9—12 

6-00 

40  grms.  of  peat  and  2  litres  of  distilled  water. 
100  grms.  of  partially  formed  peat  and  2  litres 


In  both  eases  the  peaty  waters  showed  less  action  than 
the  distilled  water. 

Five  infusions  of  peat  were  made  as  follows  : — 

No.  I.     5  grms.  of  peat  and  2  litres  of  distilled  water. 

No.  II.  20  grms.  of  partially  formed  peat  and  2  litres 
of  distilled  water. 

No.  III.  5  grms.  of  peat  and  2  litres  of  raw  upland  lake 
water. 

No.  IV 

No.  V. 
of  distilled  water 

The  mixtures  of  peat  and  water  were  thoroughly  well 
mixed  in  hard  glass  flasks  and  then  allowed  to  stand 
covered  at  the  neck  with  an  inverted  beaker  in  the  open 
air  for  45  days.  The  infusions  were  filtered  through  paper, 
the  first  drainings  being  wasted,  and  the  after  portions 
collected  and  tested  with  the  following  results  : — 

Table  VIII. 

Relictions  of  the  various  infusions  bifore  beiwj  placed  in  the 

lead  pipes. 


Reaction  to 

Chlorine 
parts  per 

Infusion 

100,000. 

Phenol- 

Methyl 

phthalein. 

Lacmoid. 

Litmus. 

orange. 

No.    I. 

0-4 

Acid 

Faintly 
acid 

Alkaline 

Alkaline 

II. 

1*6 

Acid 

Alkaline 

Alkaline 

Alkaline 

III. 

0-4 

Acid 

Alkaline 

Alkaline 

A  IK. ->  I  mi- 

IV. 

0-4 

Acid 

Acid 

Acid 

Acid 

V. 

0-4 

Acid 

Acid 

Acid 

Acid 

Table  IX. 
Action  oj  the  various  infusions  on  lead. 


I  illusion 
and  pi|>e  used. 


Exposure  in 

hours. 


Initial   and 

final  tem- 
peratures, "(.' 


Lead  found 

parts  |kt 
100,000. 


11.   No.    1.     Pipe   1).     .  . 

4 

8—10 

1-40 

b.  No.  II.     ripe  1).   .. 

4 

8—10 

1*80 

r.    No.     III.        Pi|>C     1). 

4 

8— 10 

0*85 

ii.  No.  iv.    Pipe  I). . . 

4 

8—10 

1-40 

e.  No.  V.     Pipe  l).    .. 

4 

8—10 

0-90 

In  making  the  above  experiments  the  Pipe  I),  was  (arc- 
fully  prepared  before  being  exposed  to  the  action  of  the 
various  infusions  by  flushing  with  distilled  water.  After 
Bushing  it  was  allowed  to  remain  full  of  distilled  water  for 
a  period  of  24  hours  ;  the  pipe  was  emptied,  re-filled  with 
distilled  water,  and  allowed  to  remain  for  a  further  period 
of  24  hours.  The  pipe  was  now  emptied,  flushed  with 
distilled  water,  ami  filled  with  distilled  water  which  was 
exposed  for  a  period  of  one  hour.  ( )n  emptying  this  water 
should  contain   lead   and   turn  silky  on  exjKwing  to  the 
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atmosphere.  By  adopting  this  course  it  was  hoped  to  get 
a  maximum  action  by  the  lead  upon  the  water  which  was 
exposed  to  it.  From  my  experiments  I  find  that  the 
action  of  the  particular  waters  upon  lead  was  decreased 
by  contamination  with  peaty  matter. 

The.  addition  of  various  substances  to  lake  water. 

The  pipes  before  filling  with  the  various  waters  which 
are  detailed  in  the  following  table  were  prepared  by 
exposing  to  distilled  water  in  the  same  manner  as  was  the 
case  in  the  infusion  experiments.  An  analysis  of  an 
average  sample  of  the  raw  lake  water  used  in  these  experi- 
ments   was   as    follows  : — 

Oxygen  absorbed  from  potassium  permanganate  in 

4  hours  at  27°  C 0-072 

Ammonia ,  free    0-0006 

Ammonia,  albuminoid  0-0010 

Nitrous  nitrogen     None 

Nitric  nitrogen    0-020 

Chlorides 0-90 

Total  hardness    2-00 

The  water  was  odourless  and  yellowish-green  in  colour, 
and  slightly  turbid  but  not  opalescent.  There  was  a  slight 
sediment  and  also  a  slight  quantity  of  suspended  matter. 

Action  of  raw  upland  lake  water  containing  various 
substances. 

Table  X. 


Table  X. — continued. 


Alkalinity  of 

100  c.C.  of  the 

water  to 

Exposure 

Lead  found 

Substance  added  to 

methvl 

m 

parts  per 

the  water. 

orange  m 

centinormal 

terms. 

hours. 

100,000. 

C.C. 

Sodium  carbonate 

1  part  per  100,000 

3-0 

24 

0-08 

2  parts  per  100,000    . . 

4-4 

24 

0-02 

Whiting 

1  part  per  100,000 

2-5 

24 

0-06 

2  parts  per  100,000    . 

3*3 

24 

0-06 

3  parts  per  100,000    . . 

6-8 

24 

0-02 

Calcium  oxide 

1  part  per  100,000 

4-4 

24 

0-0.3 

2  parts  per  100,000    .  . 

7-4 

24 

0-50 

3  parts  per  100,000    . . 

10-6 

24 

0-80 

Calcium  carbonate 

1  part  per  100,000.. 

1-4 

24 

0-06 

2  parts  per  100,000    . 

2-0 

24 

0-08 

3  parts  per  100,000    . . 

2-5 

24 

|         0-12 

Substance   added  to 
the  water. 


Alkalinity  of 

100  c.c.  of  the 

water  to 

methyl 

orange  in 

centinormal 

terms. 


Exposure 

in 
hours. 


Lead  found 
parts  per 
100,000. 


c.c. 

Calcium  sulphate 

1   part  per  100,000.  . 

1-4 

24 

0-2 

2  parts  per  100,000    . 

1-7 

24 

0-24 

3  parts  per  100,000    .. 

2-0 

24 

0-28 

Calcium  nitrate 

1   i>;irt  per  100,000.  . 

1-5 

24 

0-20 

2  parts  per  100,000    . 

1-5 

24 

0-24 

3  parts  per  100,000    . . 

1-5 

24 

0-28 

Calcium  chloride 

1  part  per  100.000. . 

1-2 

24 

0-24 

2  parts  per  100.0(H)    . 

1-5 

24 

0-24 

3  parts  per  100,000    . . 

1-.". 

24 

0-24 

Calcium  acetate 

1  part  per  100.000.  . 

3-0 

24 

016 

2  parts  per  100.000 

3-2 

24 

0-24 

3  parts  per  100,000    . . 

4-0 

24 

0-24 

Magnesium  carbonate 

1  part  per  100,000 

3-1 

24 

0-03 

2  parts  per  100,000    . . 

4-3 

24 

0-04 

3  parts  per  100,000    . . 

7-0 

24 

0-01 

Magnesium  chloride 

1  part  per  100,000 

1-4 

24 

0-12 

2  parts  per  100.000    . . 

1-5 

24 

0-30 

3  parts  per  100,000    . . 

2-0 

24 

0-32 

Magnesium  nitrate 

1  part  per  100.000 

2-2 

24 

0-26 

2  parts  per  100,000    . . 

2-0 

24 

0-28 

3  parts  per  100,000    . . 

2-0 

24 

0-30 

Lake  water  alone    .... 

1-2 

2-1 

0-28 

Thus  the  a4kali  carbonates  have  a  protective  action. 
Sulphates,  nitrates,  and  chlorides  do  not  possess  this 
property  but  exert  a  greater  solvent  action  than  the 
carbonates.  The  amount  of  lead  found  is  but  slightly 
greater  in  the  cases  of  these  salts  than  in  the  case  of  the 
lake  water  alone,  but  calcium  oxide  markedly  increases 
the  action. 

In  experimenting  with  the  pipes  many  difficulties  were 
encountered.  The  pipes  could  not  be  kept  in  such  states 
that  ensured  comparable  figures,  even  when  working  with 
the  same  water  throughout.  The  next  series  of  experi- 
ments was  made  by  using  the  strips  of  pure  lead  and  the 
special  glass  bottles. 

(To  be  concluded.) 


Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows : — 
English—  8d.  each,  to  the  Comptroller  of  the  Patent  Office,  W.     Temple  Franks,  Esq..  Southampton  Buildings,  Chancer;  Use, 

London,  W.C. 
United  States. — Is.  each,  to  the  Secretary  of  the  Society. 
French.— 1   fr.  05  c.  each,   as  follows  :     Patents   dated   1902   to   1907   inclusive,   Belin   el    (ie.,   56,   Rue  des   Francs   Bourgeois 

Paris  (3e.) ;   Patents  from  1908  to  date,  L'Imprimerie  Nationale,  87,  Hue  Vieille  du  Temple.  Parte. 
Oerman.—l  mark  each    with  full  particulars)  to  Kaiserlich  Patentamt,  Berlin.  Germany 
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Bomb  with  stirring  arrangement  for  high  pressures  and 
temperatures  and  a  new  reducing  valve.  L.  Stuckcrt 
and  M.  Enderli.  Z.  Elektrochem.,  1913, 19,  570—572. 
The  diagram  shows  a  reaction  bomb  constructed  for 
reactions  between  gases  and  liquids  at  pressures  up  to  80 
atmospheres  and  temperatures  up  to  200°  0.     The  stirrer 


can  be  worked  at  2100  revolutions  per  minute.  I  he 
ball  bearings,  L,  arc  completely  embedded  in  oil.  win.  h 
also  tills  the  cavities,  H,  and  H2.  The  low.  r  !h  mum. 
is  attached  to  the  spindle,  S,  and  the  upper  one  ■ 
pressed  against  the  core,  K.  The  apparatu-  ■  ">ild(- 
gas-tight  by  accurately  lifting  conical  stopperi   at    the 

top  and  bottom  0fK.  The  material  used  for  packing 
the   joints   is    the  so-called    ••  Klingertt.-        lh.     -tirrcr 
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itself  is  of  the  Witt  type,  with  orifices  at  E  and  in 
the  cylindrical  lover  portion.  Attached  to  the  stirrer 
i-  a  doable  cylinder  of  brass  to  prevent  oil  reaching 
the  liquid  in  the  bomb.  The  valve  has  a  cone,  k.  in 
kting  which  i<  aho  conical  hut  with  a  different  angl  \ 
Pressure  is  released  by  screwing  up  the  handle  which  move; 


the  spindle,  •«.  forward,  thus  pushing  Aaway  from  its  seating. 
The  packing  material,  d,  can  thus  be  replaced  without 
releasing  the  pressure  in  the  apparatus.  The  valve  can 
he  need  for  bombs,  gu  cylinders,  etc.,  and  does  not  need 
a  second  valve  for  tine  regulation. — W.  H.  I'. 

Patents. 

Heating  oran  ular  or  pulverist  d  matt  /nil.,  .    Rotary  apparatus 

for  'iriijormh/ .     T.  L.  G.   Hell.  J^ondon.      Eng.  I'at 

16,906,  duly  8,  1012. 
Tin;  patent  relate!  to  inclined  rotary  kilns  and  similar 
ting  and  drying  apparatus  of  the  type  described  in 
Kng.  fat.  2'.','/)  of  1866,  and  having  "radial  partitions 
divided  into  short  lengths  out  of  ahgnmenl  with  one 
another  for  lifting  the  material  as  tin-  chamber  rotates. 
The  invention  con-i-t-  in  mounting  the  radial  partitions 
on  a  spindle  extending  axially  through  the  drum;  Using 
three  radial  partition!  ''  M  ingle  of  120  formingthe.se  of 
element*  bolted  or  riveted  to  a  ileeve  on  the  shaft ; 
providing  ril^  or  -helve-  both  on  the  partitions  and  on  the 
drum,  and  inclining  the  ribs  on  the  partition*  toward-  the 
axis.— A.  T.  L. 


/.'';       '.'/    or  lotting    liquid*    or   compressing    elastic    fluid*; 

M-ituA  o]  ni"l  apparahu  for .     H.  A.   Humphrey 

Ix»ndon.  and  W.  .(.  Hu-de||,  Diidlev.      Eng,    Pit     (6,086 
July   .'{.    1 01.'. 

■  xplo-ive  rnixtur  the  combo  tion  chamber,  1, 

through  the  valve-,  s,  tod  the  products  of  combustion  are 

barged   through   the   exhaust    valves,   o.    The   com 
pound  piston,  2.  downwards  by  the  explo- 

sion into  the  water  in  the  chamber,  M      lie   rater  entei 


this  chamber  through  the  valves,  28,  and  is  discharged 
through  the  valves.  29.  The  lower  part  of  the  piston,  6, 
is  tilled  with  air  and  weighted  by  water  in  the  chamber, 
4.  ;"».  so  that  the  pressure  of  the  water  on  the  float  piston, 
(').  helps  to  cause  the  return  stroke,  or  in  case  of  stopping 
the  pump,  causes  the  piston  to  return  to  its  upper  position, 


so  that  the  pump  can  be  readily  restarted.  The  return 
of  the  piston  is  further  assisted  by  the  air  cushions  tinder 
the  bell,  15,  and  in  the  chamber,  7,  the  latter  being  twice 
in  communication  with  the  air  through  the  valve,  19,  20, 
during  each  cycle.  Cooling  water  enters  the  cylinder 
through  the  pipe  and  valve,  10,  11,  and  is  discharged 
through  the  exhaust  ports,  9.  One  or  more  discs,  42, 
are    arranged    above    the    piston    to    prevent    splashing. 

— W.  H.C. 


Drying  kilns.  Soc.  de  Constructions  Mecaniques  d'Alais, 
Alais,  France.  Eng.  Pat.  16,262,  July  II,  1912. 
Under  Int.  Conv.,  June  21,  1912. 

Tiik  kiln  comprises  a  cylindro-conical  casing  provided  with 
horizontal  sector-shaped  shelves  and  a  vertical  shaft  to 
which  horizontal  sector-shaped  blades  are  attached.  Hot 
air  is  blown  into  the  bottom  of  the  casing  by  a  fan  and  the 
material  which  is  fed  into  the  top  of  the  casing,  is  swept 
from  shelf  to  shelf  by  the  blades,  which  are  so  shaped  that 
as  they  pass  round,  they  temporarily  close  the  openings 
bet  we.  n  the  fixed  shelves. — W.  H.  ('. 


K.    ('.    Wiley,    Assignor    to 
Lynchburg,    Va.     U.S.    Pat. 


Drying  oven  \for  moulds). 
Lynohbnrg  Foundry  Co, 
1,067,087,  July  fi,  1913. 

Tiik  gases  from  a  furnace  pass  into  a  distributing  chamber, 
the  top  of  which  serves  as  a  support  for  the  mould  to  Id- 
dried.  There  is  a  free  passage  from  the  distributing 
chamber  through  the  mould,  which  thus  acts  as  a  chimney 
or  flue  for  the  furnace. — W.  H.  C. 
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Drying  kiln.     E.  A.,  Assignor  to  M.  B.  Hallam,  Portland, 
Oreg.     U.S.    Pat.    1,067,110,   July   8,    1913. 

The  material  to  be  dried  passes  through  the  drying  kiln 
on  trucks.  By  means  of  shields  or  baffles  the  air  is  made 
to  pass  down  through  a  tubular  heater  arranged  below 
the  trucks,  and  to  be  evenly  distributed  over  the  material 
as  it  rises  from  the  heater. — W.  H.  ('. 

Drying  of  materials,  especially  those  in  the  form  of  small 
lumps    or    of   powder   agglomerated   into   small   lumps  ; 

Process  and  apparatus  for  the  .     F.  C.  W.  Timm. 

Ger.  Pat.  258,230,  Nov.  24,  1911. 

The  material  is  carried  through  the  drying  chamber  on  a 
support  similar  to  a  chain  grate,  which  divides  the  chamber 
into  an  upper  and  a  lower  compartment.  The  lower 
compartment  projects  at  one  end  some  distance  beyond 
the  upper  one,  and  the  extension  is  connected  with  a 
suction  device.  The  wet  material  travels  continuously 
through  the  chamber,  and  Is  dried  by  hot  gases  passing 
downwards  through  it.  When  the  material  enters  the 
extension,  it  Is  not  completely  dry  on  the  under  side,  in 
contact  with  the  support,  and  the  drying  is  completed  by 
air,  which  Is  sucked  through  the  charge  at  a  moderate 
velocity. — A.  S. 

Steam  boilers  ;   Means  for  preventing  pitting  or  corrosion  in 

.     [Composite  boiler  plates.]    B.  Rose,  Birmingham. 

Eng.  Pat.  16,455,  July  15,  1912. 

The  boiler  plates  are  rolled  from  a  composite  ingot,  formed 
by  casting  steel  around  a  slab  of  iron  or  other  metal 
capable  of  resisting  corrosion.  The  ingot  is  divided  into  two 
parts,  the  line  of  section  passing  through  the  embedded 
slab  and  dividing  it  in  two.  Each  half  of  the  composite 
ingot  is  rolled  separately. — W.  H.  C. 

Measuring  gases,  vapours  and  liquids  ;  Apparatus  for . 

H.  Liese,  Hamburg,  Germany.  Eng.  Pat.  23,656, 
Oct.  16,  1912.  Under  Int.  Conv.,  Oct.  16,  1911. 
Addition  to  Eng.  Pat.  27,467  of  1911,  dated  Dec.  9,  1910. 

In  using  the  apparatus  described  in  the  chief  patent  (this 
J.,  1912,  761),  when  it  Is  desired  that  the  quantity  of 
fluid  delivered  shall  not  exceed  a  certain  amount,  the 
inlet  or  outlet  valve  connected  with  the  expansion  chamber, 
is  throttled  as  soon  as  the  movement  of  the  expansion 
chamber  exceeds  a  predetermined  amount.  Two  measur- 
ing apparatus  of  different  capacities  arc  so  connected 
that  when  the  quantity  of  fluid  passing  is  greater  than 
the  capacity  of  the  smaller  or  less  than  the  capacity 
of  the  larger,  one  of  them  is  automatically  shut  off  and  the 
other  opened.  By  arranging  a  flange  and  a  baffle  in  the 
expansion  chamber,  the  supply  of  steam  to  an  engine 
connected  with  the  apparatus  is  throttled  whenever  the 
revolutions  of  the  engine  exceed  a  predetermined  number 
per  minute. — W.  H.  C. 

Liquids  and  gases  or  vapours  ;    Apparatus  for  producing 

interaction      between  .      J.    A.    Hart,      Blackburn. 

Eng.  Pat.  27,654,  Nov.  30,  1912.  Under  Int.  Conv., 
Dec.  4. 1911.  Addition  to  Eng.  Pat.  29,391,  Dec.  17, 1910 
(this  J.,  1912,  177). 

The  stream  of  gas  which  enters  the  tangential  ports  in 
the  casing  as  described  in  the  chief  patent,  is  caused 
to  have  a  component  motion  parallel  to  the  axis,  and 
serves  to  spread  the  washing  liquid,  which  is  fed  into  the 
casing  near  the  bottom,  over  the  interior  surface.  The 
excess  of  liquid  Is  discharged  through  a  series  of  ports 
formed  in  the  upper  part  of  the  casing,  but  facing  in  the 
opposite  direction  to  those  bv  which  the  gas  enters. 

— W.  H.  C. 

Filter  presses  ;   Apparatus  jor  closing .     H.  H.  Davis, 

Ilford,  A.  J.  S.  Hooton,  Romford,  and  S.  II.  Johnson 
and  Co.,  Ltd.,  London.    Eng.  Pat.  28,985,  Dec.  16.  1912. 

Two  co-axial  screw  rams  or  a  screw  ram  and  a  hydraulic 
ram  are  combined  so  that  the  press  is  first  closed  by  :i 
screw  ram  and  then  a  final  closing  pressure  is  applied  by 
the  second  sere*  ram  or  the  hvdraulic  ram. — W.  II.  <'. 


Filtering  apparatus  for  removing  foreign  bodies  f  torn  liquids. 

E.  Babrowski,    Grunberg,    Silesia.     Eng.    Pat.    2118, 
Jan.  27,  1913. 

The  liquid  is  fed  into  a  trough  in  which  a  finely  perforated 
drum  is  rotated.  A  portion  of  the  liquid  passes  through 
the  perforations  leaving  the  foreign  bodies  behind.  The 
latter  are  carried  forward  by  the  flow  of  the  liquid  and  are 
removed  by  a  comb  conveyor. — W.  H.  ('. 

Filtering  gaseous  fluids  ;   Apparatus  for .     0.  Happel, 

Bochum,  Westphalia.     Eng.  Pat.  3948,  Feb.  15,  1913. 

In  filters  which  consist  of  a  number  of  separate  pockets  of 
canvas  or  other  fabric  inserted  into  a  common  chamber 
frame,  a  better  joint  between  the  pocket  and  the  frame 
is  secured  by  providing  the  mouth  of  each  pocket  with  a 
separate  stretching  frame. — W.  H.  C. 

Evaporator.  J.  E.  Dunn,  Santiago,  Cuba,  Assignor  to 
American  Evaporator  Co.,  Philadelphia,  Pa.  U.S.  Pat. 
1,067,010,  July  8,    1913. 

In  a  tubular  evaporator  the  space  below  the  lower  tube- 
plate  is  used  as  a  pressure  chamber  and  Is  provided  with  a 
perforated  distributing  plate.  The  liquid  is  delivered  into 
this  space  and  is  forced  by  steam  pressure  up  the  vertical 
tubes.  The  space  above  the  upper  tube-plate  forms  a 
separating  chamber  into  which  the  upper  ends  of  the 
tubes  project  a  short  distance.  The  upper  ends  of  the 
tubes  are  all  at  the  same  level  and  the  level  of  the  liquid 
separated  is  maintained  below  the  upper  ends  of  the  tubes. 

— W.  H.  C. 

Evaporation     of    brine,    sugar    solutions,      etc.  ;      Vertical 

apparatus  for  the .     Maschinenbau-Akt.-Ges.  vorm. 

Breitfeld,  Danek  und  Co.     Ger.  Pat.  260,801,  Sept.  19, 
1912. 

The  evaporator  has  vertical  tubes,  and  above  the  upper- 
tube  plate,  mounted  on  a  central  shaft,  Is  a  perforated 
plate.  As  this  plate  rotates,  its  perforations  come  inter- 
mittently into  and  out  of  register  with  the  openings  of  the 
tubes,  whereby,  it  is  claimed,  the  circulation  of  the  liquid 
is  so  modified  that  formation  of  incrustations  on  the 
tubes  is  avoided.  Above  the  rotating  plate  are  fixed 
scrapers,  disposed  tangentially  to  the  central  space  around 
which  the  tubes  are  arranged.  These  scrapers  remove 
any  deposit  from  the  upper  surface  of  the  rotating  plate 
and  guide  it  to  the  central  space. — A.  S. 

Lubricants  ;    Process  and  apparatus  for  testing during 

the  working  oj  the  machine.  Allgemeine  Petroleum- 
Industrie-A.-G.  Ger.  Pat.  261,544,  Oct.  24,  1911. 
The  steam  or  other  working  fluid,  mixed  with  the  lubricant, 
issuing  from  the  machine,  is  led  through  a  receptacle,  e.g. 
a  glass  tube  packed  with  filtering  material,  which  retains 
the  oil,  etc.,  and  thus  allows  of  the  quality  of  the  lubricant 
being  judged.  The  oil  can  arfterwards  be  extracted  from 
the  filtering  material  and  examined. — A.  S. 

Drying  fragmentary,  pulverulent,  or  like  materials;   Auto- 

malic  and  continuous  apparatus  for A.  Huillard, 

Suresnes.  France.     Eng.  Pat.  1961,  Jan.  24,  1913. 

See  Fr.  Pat.  442,341  of  1912  ;  this  J.,  1912.  909.— T.  F.  B. 

Separation  of  solids;    Apparatus  for  grariti/  liquid . 

F.  I.  du  Pont,  Wilmington,  Del.     U.S.   l'at.   1.(167,410. 
July    15,    1913. 

See  Fr.  Pat.  419,072  of  1910:   this  J..  1911.  1 '.'<>. -T.F.B. 


II A. —FUEL ; 


GAS;      MINERAL    OILS    AND 
WAXES. 

Methane;     Formation    oj  from     u-at.r     MpOW    <n,<l 

carbon   monoxide,  hi,  cakOgsu.     L.   Vignon.    Oomptea 

rend.,   1913,  157.  131  —  134.     (See   also   this   .1..    1913. 

742.) 

WHEN   carbon    monoxide   and    water    vapour    »W    heated 

together  to  temperatures  ranging  from  8W  CtolfiOCrCt 
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— -  in    gas   producers.    A. 
k.  101 3.  1,  374  —  377. 


with  various  catalyst.* — iron,  nickel,  copper,  silica,  alumina. 
magnesia—there  i^  always  formation  of  methane:  some- 
times in  considerable  quantity.  In  some  cases  there  is 
intermediate  formation  of  carbides,  which  react  with  the 
-team  ;  in  others,  hydrogen  is  produced,  which  in  presence 
of  the  catalyst  reacts  with  the  carbon  monoxide. — J,  T.  1). 


Peat  «    notification    of    moi&l  - 
WihtoL     Feuerungstechni 

I'm:  best  heat  efficiency  is 

attained  by  using  a  pro- 
ducer of  the  kind  shown 
diagrammatically,  in  which 
an  upper  zone  serves  for 
drying  the  peat,  and  the 
air  together  with  the  steam 
anil  volatile  products  from 
the  peat  pass  downwards 
through  zones  in  which  the 
peat  undergoes  carbonisa- 
tion and  then  gasification, 
with  formation  of  carbon 
monoxide  and  hydrogen, 
the  heat  absorbed  in  form- 
ing steam  in  the  drying 
zone  thus  being  recovered. 
In  two  producers  of  this 
ty|>e,  of  223-5  and  300  H.P. 
the  air  supply  was  heated 
by  the  gas  leaving  the  pro- 
ducer, and  also  by  passing 
through  a  jacket  surround- 
ing the  body  of  the  pro- 
ducer. Tested  over  a 
period  of  8  hours,  the 
following  results  were 
obtained  : — 


;223-5  H.P.  300  H.P. 


Composition  of  the  peat 


II 
O 
HjO 

Ash 


per  cent. 


rifle  power  (lower  value),  cal*.  per  kiio 
OtwposlMua  ot  the  gas  :— CH4      per  cent. 

CnH«n  ,, 

H 

CO 

o 

CO.. 
X 
<  ftjoriflr  power  (lower  value),  cals.  per  <:b.  m. 
Wld  of  gas,  eh.  in.  at  0°  C.  and    760    mm 

per  kilo,  of  neat    

Heat  eflktawy  of  the  producer,  per  cent. 


29-06 

3-06 

19-56 

45-54 

2-51 

2360 

0-86 

0-18 

19-25 

14-96 

0-28 

14-74 

49-73 

102.S 

1-73 
75-3 


41-65 

4-10 

26-35 

23-80 

4-10 

3585 

1-35 

0-11 

17-13 

15-85 

1-02 

12-34 

52-20 

1120 

2-59 
80-9 


0a  certain  assumptions  as  to  the  proportion  of  fixed 
-  irbon  in  the  peat,  and  the  heat  losses  by  conduction, 
radiation,  and  through  the  -.-n-ible  heat  of  the  gas  pro- 
duced, it  is  calculated  that  the  efficiencies  should  be 
74  .">  and  h2-3  pet  cent.,  and  the  quantities  of  steam 
imposed  pet  kilo,  of  dry  peat,  0-233  and  0316  kilo. 
respectively.    The    remainder   of    the    moisture    in    the 

peel  i-  not  decompo.-ed,  and  an  outlet  j^  therefore  pro- 
vided at  the  upper  part  of  the  producer  for  leading  awav 
part  of  the  -team. — A.  T.  L. 

Mdkmm      Preparation  mud  analysis  of .     ('.Campbell 

and  A.  Parker.     Chem  Boe.  Trans..  1913,  103    1202 — 
1897. 

AJSOI  r  100  !/rm  .  of  aliiiiiiiiiiiin  carbide  RK  lowred  with 
about    SM  ■    ■      of   previou-ly   Iw.iled   water  at   90    ( '.      The 

impute  gat   evolved   i     pai  ed   through   an  ammoniaeal 

-olution    of    eoproua    chloride    to    remove    acetylene,    and 

through  dilute  sulphuric  aej<|   to  remove  ammonia.     The 

prepared  contains  about  O-.'j  percent,  of  bydrogen  : 

this    impurity   is   determined   and   rather    more    than    the 

equivalent  quantity  of  pure  oxygen  is  added.    'I  he  mixture 
i«  passed  at  the  rate  of  I  litre  pet  hour  through  two  w.    I, 
bottlei  containing  ■uipburfc  acid,  then  through  a  lerie 


of  bulbs  containing  palladium  black  heated  to  100°  C, 
finally  through  potassium  hydroxide  and  alkaline  pyro 
gallol  solutions.  The  apparatus  employed  for  the  analysis 
of  methane  is  essentially  that  of  Bone  and  Wheeler  (sec 
this  .).,  1008,  10).  The  hydrogen  is  burnt  by  means  of 
palladium  black  contained  in  a  small  bulb  heated  to 
100°  C.  Tho  bulb  is  connected  with  a  small  laboratory 
vessel  and  with  the  measuring  vessel,  a  second  bulb  being 
interposed  to  trap  any  mercury  splashed  over  from  the 
measuring  vessel.  Previous  to  the  analysis,  the  apparatus 
containing  the  palladium  must  be  completely  exhausted  ; 
the  gas  to  be  analysed  is  measured,  mixed  with  a  small 
quantity  of  oxygen  and  passed  slowly  over  the  palladium 
two  or  three  times.  The  hydrogen  Is  calculated  from  the 
contraction.  The  method  is  said  to  afford  very  satis- 
factory results. — J.  F.  B. 


Acetylene  ;    Solubility  of  — 

mixtures.     R.     Kremann     and 


in  acetone  and  acetone-water 
H.     Honel.     Monatsh. 


Chem.,  1913,  34,  1089—1094. 

The  saturated  solutions  prepared  from  various  mixtures 
of  water  and  acetone  by  passing  in  acetylene  at  a  constant 
temperature,  can  be  analysed  by  adding  in  excess  a 
known  volume  of  5  per  cent,  alcoholic  silver  nitrate. 
The  precipitate  settles  readily  and  nitric  acid  is  formed, 
which  can  be  determined  by  titration  with  alkali : 
C;!H2  +  3AgN03  =  C.,Ag,.AgN03-r-2HNO:i.  The  authors' 
results  at  0°  and  25°  C,  for  various  mixtures  are  given 
in  tables  and  curves,  and  by  interpolation  the  following 
table  is  obtained  for  atmospheric  temperature  (18°  C). 


Percentage  of 
water  in  solvent. 

•  inns,  of  acetylene 
per  litre  of 
saturated  soluton. 

0 

6 

10 

20 

35 

100 

21 

18-2 

15-0 

9-5 

5-5 

0-125 

— W.  H.  P. 

Acetylene  hydrocarbons  ;  Action  oj  sodammonium  on   the 

true ;     formation     of    ethylene     hydrocarbons.     P. 

Lebeau  and  M.  Picon.  Comptes  rend.,  1913,  157,  137 — 
139. 

In  general,  sodammonium  reacts  with  hydrocarbons  of  the 
acetylene  series,  forming  2  molecules  of  the  sodium  deri- 
vative of  the  hydrocarbon  together  with  one  molecule  of 
the  corresponding  ethylene  hydrocarbon.  There  is  no 
secondary  reaction  and  the  products  are  of  a  high  degree 
of  purity.—  J.  T.  D. 


Carbon  bisulphide;  Removal  of 

agel.      J.    Gasbeleucht.,    1913, 


-from  gases.  Knoeven- 
56,  757—760,  and  J. 
112.     (See  also  this  J., 


(ias  Lighting,    1913,  123,  111 
1913,  743.) 

In  laboratory  experiments,  the  quantity  of  sulphur  in 
lighting  gas  (free  from  hydrogen  sulphide)  was  reduced  from 
99  -115  grms.  (432—502  grains  per  lOOOcb.  ft.)  to  20—24 
grms.  per  100  cub.  m.  (87 — 105  grains  per  1000  cb.  ft.)  by 
passing  the  gas,  freed  from  carbon  dioxide,  through  a 
column  of  alkali-cellulose  32  cm.  in  length  at  the  rate  of 
0-7  sec. /mm.  at  the  ordinary  temperature.  When  the  gas 
was  passed  through  lime-water  for  the  removal  of  carbon 
dioxide,  and  then  through  the  same  column  of  alkali- 
cellulose  for  a  month,  the  latter  remained  porous  except 
at  the  lower  part,  and  retained  its  activity  until  saturated 
with  carbon  bisulphide,  although  the  cellulose  xanthale 
first  formed  undergoes  further  change,  polycellulo-e 
xanthatcs,  cellulose  hydrate  and  sodium  thiocarbonate 
being  formed. — A.  T.  L. 

Petroleum  ;     Fractionation    of  California by   diffusion 

through fuller' s  earth.     J.  E.  Gilpin  and  P.  Nchneeberger. 
Amer.  Chem.  -I.,  1913.  50,  59—100. 
TBI    present     paper   contains    the    results    of   experiments 
with    a    very    heavy    p.troleum    from    California.      It    was 
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found  that  with  oil  of  as  high  a  sp.  gr.  as  0-912  at  20°  C, 
no  fractionation  could  be  effected  at  the  ordinary  tempera- 
ture by  diffusion  through  fine-grained  fuller's  earth,  but 
satisfactory  results  were  obtained  at  70°  C.  The  results 
agreed  generally  with  those  obtained  previously  (this  J., 
1908,  1105;  1909,  831;  1910,  1146),  and  they  can  be 
explained  by  regarding  petroleum  as  a  colloid  of  the 
emulsion  type.  The  fuller's  earth  acts  as  a  dialysing 
septum,  permitting  the  free  passage  of  the  paraffin  oils, 
but  adsorbing  and  coagulating  the  bituminous  con- 
stituents, and  with  them  the  sulphur  and  nitrogen  com- 
pounds and  the  benzene  and  define  hydrocarbons.  The 
determining  factor  in  the  fractionation  is  the  amount  of 
earth  (i.e.,  the  surface)  with  which  the  oil  comes  in  contact, 
the  time  of  contact  being  of  little  or  no  importance.  The 
bituminous  material  undergoes  a  change  of  condition  when 
it  Ls  adsorbed  by  the  fuller's  earth,  for  it  cannot  afterwards 
be  completely  recovered  by  extraction  with  ether  and 
carbon  tetrachloride. — A.  S. 

Petrol  substitutes.     B.  Redwood  and  V.  B.  Lewes.     Times 
Eng.  SuppL,  July  23,  1913. 

Increased  supplies  of  petrol  are  now  obtained  by  com- 
pressing natural  gas  so  as  to  condense  pentane  and  hexane, 
a  very  light  spirit  being  produced  which  is  suitable  for 
mixing  with  heavier  spirit  to  render  it  sufficiently  volatile 
for  use  in  carburettors.  Oils  of  sp.  gr.  0-8  or  a  mixture 
of  such  oil  with  40  to  60  per  cent,  of  petrol  can  now  be 
used  in  special  carburettors  fitted  with  a  supplementary 
feed  tank  containing  petrol  for  starting.  The  heavier 
fractions  of  crude  petroleum  are  converted  into  motor 
spirit  by  "  cracking  "  in  contact  with  iron,  and  an  increase 
of  39  per  cent,  in  the  yield  is  obtained.  The  quantity  of 
benzene  available  for  motor  spirit  from  gas-works  tar  in 
this  country  is  only  50,000  galls,  per  annum,  and  it  is 
doubtful  whether  motor  spirit  can  be  obtained  profitably 
by  distilling  coal  at  low  temperatures  and  "  cracking  "  the 
naphtha  distillates  obtained  from  the  tar.  The  maximum 
yield  obtained  at  present  is  3  galLs.  of  motor  spirit  per  ton 
of  coal  carbonised  in  coke-ovens.  Scottish  shale  oil  yields 
some  petrol,  and  the  amount  could  be  increased  by  "  crack- 
ing "  the  heavier  fractions.  The  only  motor  spirit  obtain- 
able in  unlimited  quantities  is  alcohol,  which  could  be 
made  for  the  purpose  and  sold  at  ls.  per  gallon. — A.  T.  L. 

Hydrocarl>on  motor  fuels.  W.  J.  A.  Butterfield.  Times 
Eng.  Suppl.,  July  23,  1913.  (See  also  this  J.,  1913, 
416.) 

Possible  sources  of  supply  within  the  British  Empire 
are  discussed.  Very  little  crude  petroleum  is  available, 
and  the  chief  sources  are  oil  shale  and  bituminous  coal  or 
cannel.  Oil  shale  is  worked  on  a  large  scale  in  New  South 
Wales  and  in  Scotland,  for  the  production  of  kerosene, 
lubricating  oil,  heavy  fuel  oil,  paraffin  wax  and  ammonia. 
In  order  to  obtain  motor  spirit  profitably  from  shale,  the 
yield  must  be  increased  by  "  cracking,"  and  ammonia 
must  be  produced  so  as  to  reduce  sufficiently  the  cost  of 
production  of  the  crude  oil.  Motor  spirit  could  also  be 
obtained  by  "cracking  "  the  native  petroleum  residues  in 
Canada,  the  East  Indies,  and  Egypt.  From  1£  to  3  galls, 
of  motor  spirit  per  ton  of  coal  could  be  recovered  from 
the  gas  and  tar  made  in  coke-ovens  and  gas-works.  Pro- 
oeases  for  distilling  coal  under  conditions  which  would 
yield  a  greater  amount  of  motor  spirit  depend  for  their 
success  on  finding  a  market  for  the  semi-coke  obtained  at 
tin-  same  time,  at  a  price  not  less  than  75  per  cent,  of  that 
of  coal,  and  25  lb.  of  ammonium  sulphate  per  ton  of  coal 
mast  also  be  obtained.  The  annual  consumption  of  motor 
spirit  in  the  United  Kingdom  is  al>out  100  million  galls. 
The  possible  supply  from  coke-ovens  is  30,  from  coal-gas 
30,  and  from  the  present  output  of  shale,  30  million  galls. 

—A.  T.  L. 


Asphdltuiii  ;  Determination  of  paraffin  in 


-.     J.  Mart-k. 
Z.  anal.  Chem.,   1913,  52,  553—556. 

Richardson's  method  of  purifying  the  fraction  soluble 
in  petroleum  ether  by  means  of  concentrated  sulphuric 
acid  (this  J.,  1902,  690)  is  tedious,  and  the  use  of  animal 


charcoal  is  recommended.  1  grm.  of  asphalt um  is  dis- 
solved in  2  c.c.  of  chloroform,  and  50  c.c.  of  petroleum 
ether  (b.  p.  70°  C.)  are  added.  After  digesting  for  one  hour 
the  liquid  is  filtered  through  40 — 60  grms.  of  the  dry 
pulverised  charcoal  resting  on  cotton  wool  moistened  with 
petroleum  ether,  suction  being  applied.  Washing  is  done 
with  3  to  4  portions  of  30  c.c.  of  petroleum  ether.  The 
bulk  of  the  solvent  is  distilled  off,  the  remainder  expelled 
in  the  oven,  and  paraffin  determined  in  the  residue  by  the 
method  of  Engler-Bohm-Holde  (solution  in  ether  and 
precipitation  with  absolute  alcohol  at  —20°  C).  A  detailed 
de  criptiou  of  the  filter  used  in  thL*  last  operation  is  given. 

— W.  R.  S. 

Determination  of  ammonia  and  nitrogen  [in  gasworks  pro- 
ducts].    Knublauch.     See  VII. 

Patents. 

Coal-dust    and   fire-damp    explosions ;     Method    of,    and 
apparatus  for  preventing  the  spreading,  and  reducing  the 

effect  of .     G.  Kahler  and  F.  Junker,  Gelsenkirchen, 

Germany.  Eng.  Pat.  16,441,  July  13,  1912.  Under 
Int.  Conv.,  Nov.  16,  1911.  Addition  to  Eng.  Pat. 
16,440  of  1912,  dated  Aug.  17,  1911  (this  J.,  1913,  526). 

To  ensure  the  working  of  the  sprinklers  at  every  blasting 
operation,  the  drop  block  described  in  the  main  patent  is 
released  by  an  electromagnet  when  the  circuit  is  closed  for 
firing  the  blasting  charge.  The  vane,  actuated  by  the 
air  wave  of  the  explosion,  serves  for  setting  the  sprinklers 
in  action  if  the  electrical  device  fails,  or  in  ease  of  an 
explosion  other  than  the  result  of  a  shot.— A.  T.  L. 

[Coal]     Fuel  ;    Method  of  and  apparatus  for  making  or 

treating .     W.  Smith,  Langley-on-Tvne.     Eng.  Pat. 

25,698,  Nov.  8,  1912. 
By  means  of  a  series  of  screw  conveyors  of  different 
diameters,  small  coal — alone  or  mixed  with  adhesive 
material — is  caused  to  traverse  the  surface  of  a  bath  of 
molten  lead  contained  in  a  horizontal,  cylindrical  vessel 
and  is  then  compressed  (while  hot  and  plastic)  into  a 
coherent  mass. — W.  E.  F.  P. 

Vertical   retorts  for   the   continuous   carbonisation  of  coal. 

A.  M.  Duckham,  Ashtcad,  Surrev.     Eng.    Pat.   25,342, 

Nov.  5,  1912. 
The  patent  relates  to  the  type  of  retort  in  which  a  vertical 
partition,  which  mav  be  adjustable  (see  Eng.  Pat.  28.388 
of  1910:  this  J.,  1911,  481),  divides  the  upper  part  into 
two  chambers  one  of  which  is  left  free  of  fuel  and  serves 
for  the  exit  of  the  gases.  Separate  flues  are  provided 
around  this  free  space,  with  dampers  for  regulating  the 
temperature  so  that  the  liquid  (condensable)  hydrocarbons 
can  be  converted  into  gases  by  "cracking." — A.  T.  L. 

Coke;    Process  for  the   demlphuriaation   of .     H.    C 

Woltereck.     Ger.  Pat.  261,361.  May  2.  1912. 
The  coke  is  treated  with  a  mixture  <>f  air  and  steam  at  a 
temperature    not    exceeding    400°  ('.     The    operation    is 
complete    when    the    escaping    gases    no    longer    contain 
sulphur  dioxide. — A.  S. 

Gas    producers.     C.    H.    T.    Alston   and    P.    T.    Houston. 

London.     Eng.  Pat.  8056,  April  3.  1912. 
THE    producer,    which    is    suitable    for    bituminous    coal, 
wood  or  peat,  comprises  two  Buperpceed  chambers  con 
nected  by  a  part  oi  reduced  diameter.     Air  is  admitted 

just   above  this  constricted   part,  so  as  to  work   tli.-  ii|»iht 

chamber  with  an  up-draught,  thus  forming  producer 

of  poor  quality  charged  with  tarry  vapours,  and  at  the 
same  time  cokW  the  fresh  fuel.  The  ooked  fuel  descend* 
automatically  Into  the  lower  part  of  the  producer  a-  the 
fuel  therein  is  eonsurhed.  The  gases  from  the  upper  part 
of  the  producer  pass  downwards  behind  an  arched  or 
inclined  wall  in  the  upper  chamber,  ami  together  with 
air  or  air  and  strain,  are  drawn  downwards  through  the 
ooked  fuel  to  a  gaa  ..nil  -t  at  the  has,.  ,,f  the  producer 
The  lower  part  of  the  arched  or  Inclined  wall  may  consist 
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of  a  hollow  ehamhcr  with  openings  for  admitting  air  down- 
w.ud-  to  the  bff«  part  of  the  producer  and  also  in  some 
-     apwawls  to  the  upper  part. — A.  T.  L. 

producer.     H.    L.    Dohertv,    New    York.     U.S.    Pat. 
1,066,717,  July  8,  1918. 

Coal  is  supplied  continuously  to  the  producer  chamber 
through  the  upper  part  of  which  several  tiers  of  horizontal 
Hues  extend,  the  upper  surfaces  of  the  latter  being  adapted 
to  u-tain  {tortious  of  the  coal.  The  flues  of  one  tier 
communicate  at  one  end  with  those  of  the  tier  above 
and  at  the  other  with  those  of  the  tier  below,  the  thus 
<>f  the  appermost  tier  discharging  into  a  common  channel 
communicating  with  a  gas  off-take  ;  the  inlet  ends  of  the 
lowermost  tier  are  connected  by  means  of  a  flue  com- 
municating with  channels  through  which  gas  is  with- 
drawn from  the  chamber.  The  lower  part  of  the  latter 
communicates  with  a  draught-producing  apparatus 
from  which  connections  also  extend  to  the  upper  part 
of  the  chamber  and  to  a  source  of  products  of  combustion. 

— W.  E.  F.  P. 

'•ii-i-prodttor  plant.  C.  O.  Nordensson,  Elkhorn,  Wis., 
Assignor  to  G.  A.  Southwell.  Chicago,  111.  U.S.  Pat. 
1,066.837.  July  8.  1913. 

In  a  gas-producing  system,  communication  between  the 
generator  and  the  scrubber  is  effected  by  means  of  a 
chamber  disposed  at  the  lower  end  of  the  latter  and  in 
which  the  gas  is  caused  to  traverse  a  zig-zag  channel 
the  sides  of  which  are  sprayed  with  water.  The  chamber 
extends  into  a  seal-well  provided  with  vertical  partitions 
by  means  of  which  separate  water  seals  u-e  formed  between 
the  chamber  and  the  atmosphere  and  between  the 
generator  and  the  scrubber. — W.  E.  F.  P. 

Purification  of  gases  ;    Apparatus  for  the .     L.  J.   R, 

Bouhon,  Anvers,  Belgium.     Eng.  Pat.  15,209,  June  29, 
1912.     Under  Int.  Conv.,  June  30,  1911. 

The  apparatus  has  a  rotatable,  vertical,  hollow  shaft 
provided  with  hollow  perforated  blades,  through  which  the 
gas  enters  the  apparatus.  The  reaction  of  the  gas  issuing 
from  the  perforations  against  a  fixed  screen  provides  a 
portion  or  all  of  the  power  required  to  rotate  the  shaft. 
The  lower  portion  of  the  shaft  is  provided  with  spiral 
blades  to  raise  the  washing  fluid  against  the  fixed  screen. 

— W.  H.  C. 

GasJ  find  oiher  gas  ;  Pvrificsition  of .    The  Manchester 

Paint  and  Varnish  Co.,  Ltd.,  and  T.  W.  Jordan,  Man- 
h  r       Eng.  Pat.  1384,  Jan.  17,  1913. 

For  preventing  the  deposition  of  naphthalene  from 
coal  gas  the  latter  is  brought  into  intimate  contact  with 
"  saponified  solvent  naphtha  "  prepared  by  dissolving 
16  lb.  of  soft  soap  in  2J  galls,  of  water  and  mixing  the 
solution  with  ."»  <.'alls.  of  -olvent  naphtha. — W.  E.  F.  P. 


Gas  ;      Apparatus    for    cleaning- 


-.     H.     A.     Brassert, 
Chicago,  III.     U.S.  Pat.  1,066,704,  July  S,  1913. 

The  gaa  is  introduced  tangentially  into  the  upper  part 
of  a  vertical  conduit  to  the  lower  end  of  which  an  expansion 
chamber  and  a  du-t  collecting  chamber  are  successively 
attached.  A  vertical  outlet  pipe  extends  through  the 
conduit  almost  to  the  expansion  chamtwr,  which  latter 
is  separated  from  the  dust-collecting  ehamher  by  a  grid 
spon  which  ih  disposed  an  upright,  perforated  oone  baving 

it*  axis  in  line  with  that  of  the  outlet  pipe.  The  cone  is 
provided  externally  with  baffles  or  other  dust-catching 
means  and  internally  with  means  for  preventing  whirling 
of    the    IBS,— W.  E.  F.  1*. 


'  Ajiji'iriitu-    for    extracting    tar    frt/m 


F.    H. 


Warner,  Assignor  to    The  Bartlett   Hayward  Co.,  Balti- 
more. Md.      U.S.  Pat.   1,067,774,  July  16,    1913. 

A  horizontal  cylindrical  rating  contains   two   concentric 

perforated  dnuni  which  are  rotated  in  opposite  directions. 

the  inner  drum  by  a  dip  pipe  M  as  to  p a 
through     the  wa-hiriL'   honor.      The   ywrforated   wall  of   the 


inner  drum  passes  through  this  liquor,  and  liquor  is  also 
supplied  to  the  wall  of  the  outer  drum,  so  that  both  the 
perforated  walls  through  which  the  gas  passes  are  kept 
wetted  with  the  liquor. — A.  T.  L. 

Mineral,    tar,    and    resi)tou$    oils  ;     Method    of   obtaining 

refined .     M.   Melamid,  Freiburg,   Germany.     Eng. 

Pat.  9856,  Sept,  24,  1912. 

A  crude  mineral,  tar,  or  rosin  oil  is  mixed  with  phosphoric 
acid  and  heated  to  a  temperature  at  which  not  only 
pyrophosphoric  acid,  but  also  metaphosphoric  acid  is 
produced.  For  example,  1000  kilos,  of  crude  mineral 
oil  or  residue  is  mixed  with  100  kilos,  of  phosphoric  acid 
and  heat?d  with  continual  stirring  at  350°— 400°  C.  The 
duration  of  heating  depends  on  the  quantity  of  oil  treated  ; 
thus,  10  to  15  hours  is  sufficient  for  100  to  200  litres, 
whilst  two  days  may  be  necessary  for  20,000  kilos.  (Com- 
pare Fr.  Pat.  443,650  of  1912*  and  Addition  thereto; 
this  J.,  1912,  977;    1913,  415.)— T.  F.  B. 

Lubricant.     W.    Coath,    Birkenhead      Eng.    Pat.    20,387, 
Sept,  7,   1912.     ' 

A  lubricant  which  will  neither  explode  nor  burn  is  made 
by  dissolving  6  oz.  of  starch  in  &  gall,  of  boiling  water 
and  mixing,  when  cold,  with  £  gall,  of  mineral  lubricating 
oiL— A.  T.  L. 

Producer-gas  ;    Method   of   and  apparatus  for   generating 

for    power    and    heating    purposes.     E.    Servais, 

Luxemburg.     Eng.  Pat.  1854,  Jan.  22,  1913. 

See  Fr.  Pat.  453.409  of  1913  ;  this  J..  1913,  781.— T.  F.  B. 

Cases ;    Centrifugal  apparatus  for  purifying,  cooling,  and 

washing .     H.  E.  Theisen,  Munich,  Germany.     Eng. 

Pat,  27,417,  Nov.  28,  1912. 

See  U.S.  Pat.  1,049,31 7  of  1912;  this  J..  1913, 127.— T.F.B. 

Recovery  of  sulphuric  acid  from  waste  acids  [of  petroleum 
refining,   etc.].     Eng.    Pat.    2695.     See   VII. 

Preparation  of  a  pigment  from  desulphurised  spent  oxide 
from  gas  purification.     Ger.  Pat.  261,000.     See  XIII. 

Apparatus  for  automatic  analysis  and  indication  of  gases. 
Eng.  Pat.  16,300.     See.  XXIII. 


IIB.— DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;  LIGHTING . 

Patents. 


.     J.   W.   Lead- 

Pats.     18,587    and 


Peat  ,  Treatment  and  utilisation  of 
beater,  Doncaster,  Yorks.  Eng. 
28,293,  Aug.  13  and  Dec.  7,  1912. 

Tiik  moist  or  air-dried  peat  is  mixed  with  dry  peat,  peat 
dust,    or   sawdust    in    sufficient    quantity    to   reduce   the 
moisture  content  of  the  mixture  to  say  10  to  12  per  cent. 
The  mixture  is  compressed  and  carbonised.     The  tar  is 
distilled  to  obtain  crude  oil,  gas  oil,  creosote  oil,  pitch  and 
crude   paraffin.     The   coke    is    mixed     with     pitch    and 
briquetted,  ami  the  blocks  are  heated  in  a  retort  so  as  to 
remove  all  tar  and  leave  a  pure  carbon  or  charcoal  coke. 
In  order  to  obtain  a  dense    hard  coke  suitable  for  steel 
smelting,  the  peat   before  being  carbonised    is  briquetted 
with  5  to  6  per  cent,  of  a  special  binder  made  by  K-dil 
tilling  the  tar  obtained  from  the  peat,  and  mixing  with  it 
1  pet  <  cut.  of  anthracene  and  3  to  5  per  cent,  of  sulphtim 
acid.— A.  T.  L 

Gas  mantles  ;    Preparation  to  clean,  renovate  and  strengthen 

.     A.   Lang,   London.     Eng.  Pat.   19,668,  Aug.  28, 

1912. 

The    mantles    are    sprayed    with    a    liquid    prepared    by 
d.    olving  J  lb.  of  naphthalene  in  1  gall,  of  methylated 
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spirit,  adding  £  lb.  of  sodium  chloride  dissolved  in  1  pint 
of  water,  and  colouring  the  mixture  with  cochineal. 

— W.  E.  F.  P. 

Carbonaceous     substances  ;      Treatment     oj .     F.     W. 

Burstall  and   W.    G.    Moore,    Birmingham.     U.S.    Pat. 
1,068,314,  July  22,  1913. 

See  Eng.  Pat.  18,148  of  1910  ;  this  J..  1911,  410.— T.  F.  B. 


III.— TAR  AND  TAR  PRODUCTS. 

Pyrogenic      decomposition      oj      butadiene      hydrocarbons. 
Staudinger  and  others.     See  XIV. 


Patents. 


-.     I.  and  S.  McDougall 
Eng.  Pat.  8323,  April  6, 


Tar  acids  ;  Manufacture  oj  — 
and  F.  Howies,  Manchester. 
1912. 

In  place  of  the  usual  process  for  recovering  tar  acids 
from  tar  distillates  by  aid  of  caustic  soda,  it  is  proposed 
to  extract  the  acids  by  means  of  alcohol  mixed  with  a 
suitable  proportion  of  water.  When  treating  a  distillate 
of  high  boiling  point,  commercial  alcohol  to  which  23  to  25 
per  cent,  of  water  is  added  may  be  used,  whilst  for  low- 
boiling  distillates,  such  as  carbolic  oil,  the  alcohol  may  be 
mixed  with  up  to  40  per  cent,  of  water.  Excess  of  water 
prevents  extraction  of  some  of  the  acids,  whilst  excess  of 
alcohol  results  in  some  of  the  hydrocarboas  being  extracted 
with  the  acids.  Two  gallons  of  the  mixture  of  alcohol  and 
water  may  be  added  to  each  gallon  of  the  distillate,  or  the 
mixture  may  be  added  gradually  as  the  extraction  pro- 
ceeds. After  distilling  off  the  alcohol  from  the  extracts, 
the  tar  acids  may  be  separated  mechanicallv  from  the 
water.— T.  F.  B. 

Nitrobenzene-diazonium,     compounds ;  Manufacture     of 

stable  — .  O.  N.  Witt,  Berlin-Westend,  Germanv. 
Eng.  Pat.  11,290,  May  14,  1913.  Under  Int.  Conv., 
Aug.  2,  1912. 

PuREp-nitrobenzene-diazonium  naphthalene -/i-sulphonate, 
though  somewhat  more  stable  than  the  corresponding 
salts  of  mineral  acids,  Is  explosive  in  the  solid  state,  easily 
soluble  in  water,  and  unstable  in  solution  ;  it  cannot  be 
salted  out  of  its  solutions.  It  has  now  been  found  that 
non -explosive,  stable  compounds  may  be  obtained  by 
adding  two  mols.  of  naphthalene-/3-sulphonic  acid  to  a 
freshly  prepared  acid  solution  of  one  mol.  of  an  ordinary 
nitrobenzene-diazonium  salt,  or  by  diazotising  a  j)-nitr- 
aniline  solution  containing  two  mols.  of  naphthalene-/3- 
sulphonic  acid,  and  allowing  the  double  salt  to  crystallise 
spontaneously.  The  sodium  salt,  obtained  by  diazotlsati  on 
by  means  of  sodium  nitrite,  has  the  composition, 
N02.C,8H4.N2.S03C,0H7,NaSO3(,10H7,H,O:  it  forms  lemon- 
yellow  silky  needles,  soluble  to  the  extent  of  5  per  cent, 
in  cold  water ;  its  aqueous  solutions  are  neutral,  and 
can  be  heated  to  80°  C.  without  decomposition.  It  is  a 
true  diazonium  salt,  and  combines  readily  with  /J-naphthol. 
The  potassium  and  ammonium  salts  are  more  easily 
soluble  than  the  sodium  salt.  Solutions  of  these  salts  are 
stated  to  be  indifferent  towards  the  metallic  copper  of 
printing  rollers. — T.  F.  B. 

Indole  substituted  in  the  a-position  ;    Process  jor  preparing 
.      W.  Madelung.     Ger.  Pat.  262,327,  Feb.  9,  1912. 

N-Monoacidyl  derivatives  of  o  methyl  substituted 
aromatic  amines  (excepting  the  formyl  derivatives)  are 
treated  with  alkaline  condensing  agents  which  do  not 
saponify,  such  as  alkaline-earth  oxides  or  alkali  alcoholates, 
at  high  temperatures  (e.g.,  340°— 380°  C.)  and  preferably 
with  exclusion  of  air.  The  free  base  is  obtained  by 
decomposing  the  resulting  metallic  compound  with  water. 
It  Is  stated  that  good  yields  are  obtained  of  u-methylindole 
from  o-acetaminotoluene,  a-ph^nvlindole  from  benzoyl- 
o-toluidine,  etc.— T.  F.  B. 


Anthraquinone-acridinecarboxylic  acid*  ;  Process  for  pre- 
paring — — .  Farbenfabr.  vorm.  F.  Baver  und  Co. 
Ger.  Pat.  262,469,  March  30.  1912. 

Carboxylic  acids  of  anthraquinone-acridine  are  obtained 
by  treating  1-arylaminoanthraquinonecarboxylic  acids 
with  dehydrating  agents  which  do  not  possess  sulphonating 
properties.  When  l-arvlamino-anthraquinone-2-carboxyhc 
acids  are  used,  the  resulting  anthraquinone-acridine  - 
carboxylic  acids  should  be  separated  from  the  acridones, 
which  are  formed  at  the  same  time.  The  products  may 
be  used  for  the  preparation  of  dyestuffs. — T.  F.  B. 

fi-Nitraminei  of  the   anthraquinone    series;     Manufacture 

of -.     A.  G.  Bloxam,  London.     From  C'hem.  Fabr. 

Griesheim-Elektron,    Frankfort    on    Maine,    Germany. 
Eng.  Pat.  25,854.  Nov.  11,  1912. 

See  Fr.  Pat,  450.865  of  1912  ;  this  J.,  1913,  592.— T.  F.  B. 

Xitroamino-dericatices  of  the  anthraquinone  series  ;  Manu- 
facture of .     A.  G.  Bloxam,  London.     From  Chem. 

Fabr.  Griesheim-Elektron,  Frankfort  on  Maine,  Germanv. 
Eng.  Pat.  25,855.  Nov.  11,  1912. 

See  Fr.  Pat.  450,171  of  1912  ;  this  J.,  1913,  479.— T.  F.  B. 

Obtaining   refined   mineral,    tar,   and    resinous   oil".     Eng. 
Pat.  9856.     See  Ha. 


IV.— COLOURING    MATTERS    AND    DYES. 

Stick-lac  ;     The    colouring    matter    of .     O.    Dimroth 

and  S.  Goldschmidt.     Annalen,  1913,  399,  62—90. 

Pure  laccainic  acid  obtained  from  stick-lac  (0-50 — 0-75 
per  cent,  yield)  was  found  to  have  the  empirical  formula 
C20H,4O10.  By  oxidation  with  hydrogen  peroxide  in  the 
pfesence  of  a  metallic  catalyst,  2 J  to  3  atoms  of  oxygen 
are  taken  up  with  the  formation  of  calainic  acid,C18Hl40u, 
a  yellow  substance,  containing  three  carboxyl  groups 
and  one  ketone  group.  Calainic  acid  gives  with  bromine 
a  yellow  substance,  fi-bromolaccain,  and  a  colourless 
substance,  a-bromolaccain.  /i-Bromolaceain  appears  to 
be  analogous  to  the  /3-bromocarmine  obtained  in  the 
same  way  from  earminic  acid,  and,  like  the  latter,  it  gives 
the  reactions  of  a  2-6-dihydroxynaphthalene  and  oxidise* 
to  an  a-ketonic  acid.  When  acted  upon  by  sulphuric 
acid  and  acetic  anhydride  it  give  a  diacctyl  compound 
and  undergoes  anhydride  formation,  all  of  which  point  - 
to  the  formula  (1). 


COOH   f) 


HOOC 
HO 


COOH    CO 

Br/V 
HO 


PBr, 


The  colourless  acid,  a-bromolaccain,  is  formed  by  the 
further  action  of  bromine  on  /3-bromolaecain,  analogous 
to  the  formation  of  a-bromocarmine  and  it  has  the 
formula  (2).  It  has  similar  properties  to  those  of  n-hfomo- 
carmine,  and  by  the  action  of  nypobroinite  is  converted 
into  dibromophenoltricarboxylic  acid. — J.  B. 

Carbomethoxyderiratires     of    phenolcnrboryUc     acids    and 
their  use  for  syntheses.      Fischer  and  Hapaport.      See  X\  . 


Dyestuffs  ; 
Meister, 
Germany. 
Int.  Conv 


Patents. 
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Manufacture. 
Lucius,     und     Binning, 

Eng.    Pat.    5710.    March 
,  April  12,  1911 
o-nitrodiazobenzene    is    t r-  ;i t .  >  1 


Farbwerke 

Hochst    on 

MUX 


vorm. 
Maine, 

I'llder 


\\  Hen    o-nitrodiazobenzene    is    treated    with    potaauUB 
selenocyanide,  e-nitrobenaene-aelenocyanide   ii  obtained, 

which,    when      treated    with    alkalis,     is    oonrerted     into 
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o-nitro^elenophcnol  ;  by  (educing  the  latter,  o-amino- 
n  l.nophenol  may  be  obtained.  The  interaction  of 
this  o-eminoeelenophenoJ  or  a  ilerivative  thereof  with 
triiutroehlorobeniene,  preferably  in  presence  of  a  substance 

capable  of  combining  with  aeiils.  results  in  the  production 
of  intro-derivatives  of  the  scleno-azine,  thus: — 


(1 
SeH  +  NO, 


NH      N0* 
AsaA/N0« 


Cx 


Reduction  and  subsequent  oxidation  of  such  nitroseleno- 

■  tinea  leads  to  the  production  of  dyesturls  which  may  be 
called  "  phenazselenonium  "  dyesturls.  and  which  arc 
stated  to  bt>  of  value  for  therapeutic  purposes. — T.  F.  B. 

I  ii/    [anthracene ]    dyistvffs  ;     Process   for   preparing 


Farhwcrke  voim.  Meister,  Lucius,  und  Briining.  Ger. 
Pat  262,252,  Dec.  29,  1911.  Addition  to  Ger.  Pat. 
244.705  (see  Eng.  Pat.  29.031  of  1911  ;  this  J.,  1912, 
223). 

Dyestiffs  identical  with  those  described  in  the  principal 
patent  may  be  obtained  by  heating  the  anthraquinone- 
acridoins  derived  from  dianthraquinonylaiuines.  with 
metallic  halides  or  acid  condensing  agents. — T.  F.  B. 


Vat  dyestuff  ;    Process  for  preparing  a  green 


-.  Ges.  f. 
f'hem.  Industrie  in  Basle.  Ger.  Pat.  261,557,  June  14, 
1912. 

The  greenish-blue  dyestuff  obtained  according  to  Ger. 
Pat.  243.751  from  2-meth\lbenzanthrone  (see  Eng. 
Pat.  11.422  of  1911  ;  this  J.,  1911,  1204),  is  treated  with 
nitric  acid,  whereupon  a  product  is  obtained  which  dyes 
textile  fibres  pure  green  shades  from  alkaline  vats. — T.F.B. 

Vat  dyestuff*;    Process  for  preparing  grey  to  black . 

I  lea  f.  Chem.  Industrie  in  Basel.     Ger.   Pat.  262,478, 
April  25,  1912. 

Nitro-2-methylbenzanthrone  is  treated  with  alkaline 
condensing  agents.  For  example,  when  it  is  melted 
with  caustic  potash,  and  the  product  converted  into 
a  vat  by  means  of  caustic  soda  and  hydrosulphitc,  a 
violet-red  vat  is  obtained,  in  which  cotton  is  dyed  grey 
to  black  shades  fast  to  washing  and  chlorine. — T.  F.  B. 

Vol    dyeMuff i  ;     Process  for   preparing .     Kalle    und 

Co.,  A.-G.     Ger.  Pat.  2fil,930,  April  19,  1912. 

When  highly  brominatcd  2-indole-2-thionaphthene- 
indigo,  or  its  derivatives  or  analogues,  are  treated  with 
s wines,  new  dyestuffs  are  obtained  which  arc  stated 
to  produce  fast  dyeings,  the  shade  of  which  is  not  altered 
by  soap  or  soda. — T.  F.  B. 

DlVlTOft'saMt  cotton  dyestuffs  ;    Manufacture,  of .      Act.- 

f.    Anilinfabr.,    Treptow,    Germany.     Eng.    Pat. 

22.X38.  Get.  7.  1912.     Under  Int.  Con  v.,  Nov.  29,  I'M  I. 

Fr.  Pat.  449.012  of  1912  ;  this  J.,  1913,  480.— T.  F.  B. 

DimaC   imttnfft  for   cotton  ;     Manufacture   of .      Act.- 

f      Anifiniebr.,    'I'm  ptow,    Germany.     Eng.    Pat. 
22,839,  Oct.  7,  1912.     Under  Int.  Conv.,  Dee.  l,  1911. 

Fr.  Pat.  448.581  of  1912  j  this  J.,  1913,  418.— T.  F.  B. 

1  nt hmrenf.  dyes  and  -ma hi ng  i/n  -iriin  .  H.  Wolff,  Assignor 
to  Radisehe  Anilin  und  Soda  Fabrik.  I.udwigshafcn  on 
Khine,  Germany.      U.S.   Pat.   1,063,000,  May  27,   1918. 

Sn  Addition  of  Oet.  12.  1910,  to  Fr.  Pat.  349,531  of  1904  ; 
this  J.,   1911,  412.— T.  F.  B. 

I  '-  '/y.  B.  Richard,  Assignor  to  Aniline  Color  and 
Extract  Work-,  lonnerfy  John  R.  Qeigy,  Basle.  U.S. 
Pat     1  .OGT.HSl .  July  22^   1913. 

R    !'>•    169,866  of  1912 ;  this  $.t  1913,  593.     T.  F.  M. 

f'njsirrtii/     n to     '!■/'    tttff     COmpOUH&t     for     tfurn /iivlir     u.ie, 

Qer.   Pat.  262,476     8fc  \  \ 


V.— FIBRES  ;     TEXTILES  ;     CELLULOSE  ; 
PAPER. 

Cellulose,    and    other   products  from    resinous    waste    wood. 
A.  Lnttringer.     Papierfabr.,  1913,  11,  884—886. 

A  process  has  been  worked  in  France  on  a  semi-industrial 
scale  for  the  manufacture  of  turpentine  oil,  resin  products 
and  cellulose  from  waste  wood,  e.g.,  larch  stumps  yielding 
30  per  cent,  of  ether-extract,  the  digestion  being  performed 
in  a  single  operation.  The  digestion  lye  is  composed  of 
sodium  hydroxide  and  sulphide,  00 — 100  kilos.  ;  carbonate, 
30  kilos.  ;  sulphate,  50— 200  kilos.  ;  water,  1500— 1800 
kilos.  The  pressure  in  the  digester  is  gradually  increased 
up  to  5 — 7  atmospheres,  the  whole  treatment  occupying 
6 — 12  hours.  During  the  digestion  a  slight  escape  of 
steam  is  permitted  from  the  top  of  the  digester  through  a 
cooling  coil,  so  that  the  oil  of  turpentine  distils  over  and  is 
condensed.  When  the  oil  ceases  to  pass  over,  the  valve 
is  closed  and  the  digestion  of  the  wood  is  continued  until 
complete.  The  spent  lye,  containing  saponified  and 
unsaponifiable  resins,  is  concentrated  and  calcined,  the 
volatile  products  of  the  destructive  distillation  being 
condensed,  whilst  the  residue  is  lixiviated  for  the  recovery 
of  sodium  salts.  The  condensed  liquid  consists  of  an 
aqueous  layer  from  which  methyl  alcohol  and  acetone 
may  be  recovered.  The  tarry  layer  contains  resin  oils, 
phenols,  etc.  Working  with  larch  stumps  on  a  scale  of 
500  kilos,  per  charge,  the  following  quantities  of  products 
were  obtained  per  1000  kilos,  of  wood  :  Cellulose,  315 
kilos.  ;  oil  of  turpentine,  59-9  ;  pine  oil,  11-3  ;  pinolin 
(rosin  spirit),  13-8  ;  light  rosin  oil,  8-7  ;  ordinary  rosin 
oil,  60  ;  oil  containing  retene,  9-2  ;  solid  retene,  24 ; 
alcohol  and  acetone,  5-8  ;  phenols,  15-7  kilos.  The  value 
of  the  oleo -resin  products  exceeds  that  of  the  cellulose 
and  products  of  a  total  value  of  about  £6  8s.  arc  obtained 
from  a  ton  of  stumps. — J.  F.  B. 


Cellulose  ;     Hydrolysis    of  - 


-.     I.     R.    Willstatter  and 
L.  Zechmeister.     Ber.,  1913,  46,  2401—2412. 

Whilst  ordinary  concentrated  hydrochloric  acid  (sp.  gr. 
119)  and  even  acid  of  sp.  gr.  1-196  are  not  capable  of  dis- 
solving cellulose,  complete  solution  can  be  effected  rapidly 
in  fuming  hydrochloric  acid  of  sp.  gr.  above  1  -2  ;  acid  of 
about  41  per  cent,  concentration  (sp.  gr.  1-209 — 1-212  at 
15°  C.)  is  preferably  used.  Cotton  or  filter  paper  dissolves 
in  about  10  seconds  to  a  clear  solution  in  acid  of  sp.  gr. 
1-209.  In  order  to  obtain  concentrated  solutions,  the 
cotton  is  immersed  in  and  kneaded  with  the  acid.  Solu- 
tions containing  7,  12 — 13,  and  about  15  per  cent,  of 
cellulose  were  obtained  with  acid  of  sp.  gr.  1-204,  1-209 
and  1-212  respectively.  The  solutions  are  colourless  and 
clear  at  first,  but  after  1  day  a  slight  flocculent  precipitate 
frequently  appears,  and  after  several  days  the  liquid 
acquires  a  yellow  colour,  and  a  dark  brown  substance 
begins  to  separate.  Solutions  of  dextrose  in  hydrochloric 
acid  behave  in  a  similar  manner.  If  the  solution  be 
diluted  within  30 — 45  minutes  after  preparation,  a  form 
of  cellulose  is  precipitated  quantitatively,  and  the  solution 
has  no  cupric-reducing  power  even  after  prolonged  boiling. 
The  cellulose  precipitated  by  water  is  plastic  and  becomes 
horny  on  drying.  With  iodine  solution  it  gives  a  dark 
coloration  which  is  less  characteristic  than  that  obtained 
with  cellulose  hydrate,  but  resists  washing  better 
than  that  obtained  with  Girard's  hydrocellulose  (this 
J.,  1882,  159,  316).  On  more  prolonged  standing  of  the 
hydrochloric  acid  solution,  the  cellulose  is  hydrolyscd 
and  the  solution  acquires  reducing  properties.  Hydro- 
chloric acid  presents  a  great  advantage  over  sulphuric 
acid  as  an  agent  for  hydrolysing  cellulose  in  that 
hydrolysis  is  complete  in  1 — 2  days  in  the  cold  and  can  be 
followed  from  beginning  to  end  with  the  polarimetcr.  A 
yield  of  06  96  per  cent,  of  the  theoretical  quantity  of 
dextrose  (determined  with  the  polarimetcr  and  by  reduction 
of  Fehlings  solution)  is  obtained,  and  the  problem  of  tin- 
quantitative  saeoharincation  of  cellulose  (and  of  wood) 

can  henOC  !><■  regarded  as  solved.  The  hydrochloric  acid 
Solutions  Of  cellulose  are  optically  inactive  at   first.       With 

a  solution  containing  I  grin,  of  cellulose  in  MX)  c.c,  optica] 
activity  was  first  observed  alter  I  hour  and  then  Increased 
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up  to  the  rotatory  power  of  dextrose  in  the  course  of  24 — 
48  hours  according  to  the  acid  concentration.  Direct 
experiments  showed  that  the  rotatory  power  of  dextrose 
is  enormously  increased  when  it  is  dissolved  in  concentrated 
hydrochloric  acid ;  an  increase  of  [<i]d  from  53°  to  180° 
was  observed.  The  rotatory  power  of  the  hydrochloric 
acid  cellulose  solution  does  not  increase  uniformly  through- 
out the  hydrolysis  ;  after  a  time  it  increases  less  rapidly, 
then  remains  practically  constant,  and  finally  again 
increases  steadily.  This  indicates  that  an  intermediate 
compound,  probably  cellobiose,  is  formed  at  first  and  is 
subsequently  hydrolysed  to  dextrose. 

In  addition  to  cotton  and  filter-paper,  pine  wood  also 
dissolves  rapidly  in  fuming  hydrochloric  acid,  leaving  an 
insoluble  residue  (30  per  cent.)  of  lignin-substanccs,  which 
are  in  a  purer  form  than  when  sulphuric  acid  is  used. 
Concentrated  hydriodic  acid  does  not  dissolve  cotton  in 
the  cold,  but  66  per  cent,  hydrobromic  acid  (sp.  gr.  1-78) 
dissolves  it  readily  and  completely  even  at  0°  C.  Hydro- 
fluoric acid  of  70 — 75  per  cent,  concentration  gelatinises 
cotton  and  rapidly  dissolves  it. — A.  S. 


Cellulose ;    The  benzoyl   esters   of  ■ 


-.     H.    Ost   and   F. 
Klein.     Z.   angew.    Chem.,    1913,   26,   437—440. 

The  authors  have  investigated  the  benzoylation  of  cellu- 
lose by  the  Schotten-Baumann  reaction,  employing  finely 
chopped  cotton.  A  maximum  yield  of  218  per  cent, 
of  product  was  obtained  with  sodium  hydroxide  of  22-4 
per  cent,  concentration  in  the  molecular  proportions  of 
30  of  sodium  hydroxide  to  1  of  cellulose,  while  3  molecules 
of  benzoyl  chloride  were  taken  to  4  of  sodium  hydroxide. 
With  potassium  hydroxide,  a  maximum  yield  of  211  per 
cent,  of  product  was  obtained  with  a  lye  of  31-4  per  cent, 
concentration,  the  molecular  proportions  being  the  same 
as  above.  Up  to  the  alkali  concentrations  mentioned, 
the  yields  of  product  regularly  increased,  without  any 
sudden  rise  such  as  Vieweg  has  observed  (see  this  J., 
1907,  1157),  and  with  higher  concentrations  the  yields 
gradually  decreased.  By  a  second  treatment  similar  to 
the  first  the  yield  of  product  may  be  increased,  for  instance 
a  yield  of  210  per  cent,  was  increased  to  224  per  cent, 
after  a  second  benzoylation.  Fractional  separation  of  the 
constituents  of  the  products  by  solvents  showed  them 
to  be  highly  complex  mixtures.  A  mixture  of  aniline 
and  phenol  dissolves  the  esters  containing  59  per  cent, 
and  over  of  combined  benzoic  acid  ;  aniline  alone  dissolves 
those  containing  61 — 65  per  cent.,  whilst  chloroform 
dissolves  only  the  higher  esters  containing  68 — 70  per 
cent,  of  benzoic  acid.  The  highest  benzoic  ester  obtained 
by  the  Schotten-Baumann  method  with  repeated  benzoyla- 
tion contained  72-6  per  cent,  of  benzoic  acid,  corresponding 
to  a  pentabenzoate  on  the  C12  cellulose  molecule.  Esters 
containing  up  to  77  per  cent,  of  benzoic  acid,  corresponding 
to  a  tribenzoate  on  the  C6  basis,  were  obtained  by  the 
Wohl  method,  by  heating  cellulose  and  pyridine  with 
benzoyl  chloride.  The  highest  esters  were  obtained  by 
working  with  a  slight  excess  of  the  benzoyl  chloride,  e.g. 
in  the  molecular  proportions  K'6HI0O5  +  8C;iH5N  + 
1  -K( ',.  H-COC1,  whereby  the  mixture  became  slightly  acid. 
The  materials  were  heated  for  3  hours  at  120°— 130°  C. 
Such  esters,  however,  gave  brittle  films,  indicating  incipient 
hydrolysis  of  the  cellulose-molecule. — J.  F.  B. 


Patents. 

Fihrcus  product  from   red  beech  wood,  analogous  to  brown 
mechanical  wood  pulp,  and  suitablt   far  paper-making  ; 

I'roccss  for    product  nq    a .      ('.    Braun.     Ger.    Pat. 

261,848,  Sept.    15,   1912. 

Comminuted  red-beech  wood  is  heated  under  pressure  to 
about  150°  ('.  in  a  digester,  with  a  solution  of  calcium 
bisulphite,  to  which  may  be  added  about  30  per  cent, 
of  liquor  which  has  already  been  used  for  the  process. 
The  temperature  is  kept  at  Io0°  ('.  until  the  whole  of  the 
sulphurous  acid  has  been  used,  when  by  reducing  the 
pressure  it  is  allowed  to  fall  to  125°  C,  the  whole  process 
taking  about  six  hours.  The  amount  of  free  sulphurous 
acid  used  is  only  sufficient  to  ensure  complete  decom- 
position  of  the   calcium   monosulphitc   by   the  sulphuric 


acid  formed ;  for  example,  8,  or  at  most  10  kilos,  of 
sulphur  dioxide  is  used  for  each  100  kilos,  of  wood.  By 
this  means,  sufficient  of  the  incrustating  substances 
is  removed  to  produce  a  brown  fibrous  mass  of  specific 
gravity  not  greater  than  that  of  brown  conifer-wood- 
pulp.— T.  F.  B. 

Wool,  skins,  textiles,  and  other  materials ;    Method  of  the 

extraction  of  grease  and  similar  matter  from  .     C.  R. 

Mayo,  London.     U.S.  Pat.  1,067,357,  July  15,  1913. 

See  Eng.  Pat.  13,340  of  1910  ;   this  J.,  1912,  636.— T.F.B. 

Acetylcellulose  insoluble  in  acetic  acid  and  in  chloroform  ; 

Process  for  the  preparation  of .      Knoll  und   Co., 

Ludwigshafen  on  Rhine,   Germany.     Eng.    Pat.   8990, 
April  16,  1912.     Under  Int.  Conv..  April  28,  1911. 

See  Fr.  Pat.  442,512  of  1912  ;   this  J.,   1912,  917.— T.F.B. 

Cellulose  esters  ;   Manufacture  of .     A.  Wohl,  Danzig  - 

Langfuhr,  Germany.     Eng.  Pat.  20,527,  Sept.  9,  1912. 
Under  Int.  Conv.,  Sept.   11,  1911. 

See  Fr.  Pat.  448,072  of  1912 ;   this  J.,  1913,  420.— T.F.B. 

Artificial  silk  and  other  nitrocellulose  products  ;  Manu- 
facture of .     J.   Duclaux,  Paris.     Eng.   Pat.   2465, 

Jan.  30,  1913.     Under  Int.  Conv.,  Feb.  5,  1912. 

See  Fr.  Pat.  439,721  of  1912 ;   this  J.,  1912,  714.— T.F.B. 

Cellulose    compound;     Non-inflammable and    method 

of  making  same.     W.  G.  Lindsay,  New  York,  Assignor 
to  The  Celluloid  Co.     U.S.  Pat.  1,067,785,  July  15,  1913. 

See  Fr.  Pat.  415,518  of  1910  ;  this  J.,  1910,  1299.— T.F.B. 

Sulphite  cellulose  ;  Process  for  purifying  lyes  from  the 
manufacture  of  — — .  M.  Platech,  Frankfort  on  Maine, 
Germany.     Eng.  Pat.    19,600,  Aug.  27,   1912. 

See  Fr  Pat.  447,578  of  1912  ;   this  J.,  1913,  284.— T.F.B. 

Impregnating  material  from  viscose  and  rubber.     Ger.  Pat. 
262,552.     See  VI. 

Obtaining  sulphur  from  sulphite-cellulose  waste  lyes.     Ger. 
Pat.  262.468.     See  VII. 

Road  bed  construction.     [Use  of  sulphite  cellulose  waste  lye.] 
U.S.  Pat.  1,068,048.     See  IX. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 


Indigo  ;    Report  on  the  testing  of 


on  woollen  cloth  and 


other  materials.  A.  G.  Green,  \\ .  M.  Gardner,  L.  L. 
Llovd  and  G.  H.  Frank.  J.  Soc.  Dyers  and  Col., 
1913,  29,  226—241. 

The  problem  is  to  determine  (1)  the  amount  of  indigo 
present  on  the  cloth  ;  (2)  what  percentage  of  the  total 
colour  effect  is  due  to  indigo.  All  the  known  methods 
of  indigo  analysis  were  examined  and  rejected  and  the 
solvent  method  relied  on  exclusively,  the  indigo  being 
recovered  from  the  solvent  and  determined  nravimctricall\ . 
Pyridine,  glacial  acetic  acid  and  a  cm  sol  -hydrocarbon 
mixture  were  found  to  Ik-  the  most  suitable  solvents,  and 
a  special  form  of  extraction  apparatus  was  devised  in  which 
the  condensed  solvent  is  prevented  from  cooling  before  it 
reaches  the  cloth,  as  happens  with  an  ordinary  Soxhlet 
extractor.  If  glacial  acetic  acid  be  used,  the  extract  is 
simply  ooled  and  the  crystallised  indigo  filtered  ofl  and 
weighed  after  washing  with  alkali  and  acid  to  remove  wool 
substance    or    other    impurities.       When    pyridine    is    the 

solvent,  the  extract  is  boiled  down  somewhat,  oooled  and 
precipitation   completed    by   diluting  with  SO   imt  cent. 
alcohol.     The  solvent  used  has  to  !*•  selected  with  rcgaid 
to  the  top  or  bottom  dycstuiTs  present,  '.;/.,  pyridine  da 
composes    iron-tannin    Jakes    fairly    easily.       Pyridine    is 
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recommended  for  dense  or  heavily  milled  cloths.  A  table 
show  b  the  action  of  the  different  solvents  on  the  dyestufis 
loininonly  used  in  conjunction  with  indigo.  Benzaldehyde 
was  found  to  have  ■  rapid  solvent  action  on  indigo,  convert- 
ing it  at  the  Bame  tune  into  ■  yellow  condensation  product, 

whilst  only  a  very  few  of  the  other  colours  won  attacked. 
It  is  reoommended  for  qualitative  work.  When  it  is 
■eoeasssrj  t'>  estimate  the  concomitant  dyestuff,  and  this 
i-  attacked  by  both  pyridine  ami  glacial  acetic  acid,  the 
creaol-hydrocarbon  mixture  (e.g..   100  parts  of  cresylic 

acid  and  30  parts  of  solvent  naphtha,  b.p.  12,">c — 140°  C, 
or.  7.">  parts  of  cresol  and  25  parts  of  turpentine  substitute 
or  heavy  petrol  of  b.p.  155° — 170°  C.)  has  to  be  used. 
The  extraction  in  this  ease  is  carried  out  in  an  ordinary 
Soxhlet  apparatus,  the  temperature  around  the  cloth 
being  kept  at  100° — 105°  C.  The  residual  colour  is 
I  ml  hinted  by  means  of  Lovibond's  tintometer  and  the 
total  colour  units  ( red  +  yellow  +  blue)  are  translated 
into  terms  of  indigo,  the  indigo  equivalent  of  a  given 
number  of  colour  units  having  been  previously  determined 
by  measuring  the  tintometric  value  of  indigo  patterns 
of  known  strength.  The  proportion  of  the  total  depth 
of  shade  which  is  due  to  indigo  alone  is  now  deducted, 
the  percentage  of  pure  indigo  being  known  and  also  the 
indigo  equivalent  of  the  concomitant  dyestuff.  In  the 
case  of  light  shades  it  is  sufficient  to  measure  the  total 
colour  value  of  the  shade  in  tintometer  units  and  subtract 
the  value  of  the  amount  of  pure  indigo  found  gravimctrically. 
The  difference  gives  the  proportion  of  the  total  depth 
due  to  concomitant  dyestuffs. — J.  B. 

Patents. 

Blacking  highly  incnuted  Jibrou-f  substances  by  means  of 

air     or    ox<i<\>  it     m    alkalim    bath-*;     Process  for . 

Luftbleiche  G.  m.  b.    H.,    and    R.    Muller.      Ger.    Pat. 
262,047,  May  20,  1912. 

The  alkali  necessary  for  the  bleaching  is  not  added  at 
once  at  the  beginning  of  the  process,  but  in  small  portions 
at  a  time,  cither  continuously  or  intermittently.  In  the 
continuous  process,  the  alkali  may  be  added  in  an  auxiliary 
apparatus,  connected  with  the  bleaching  bath  in  such  a 
manner  that  the  liquor  can  circulate  through  both  vessels  ; 
in  this  case,  an  oxide  or  hydroxide  of  an  alkaline  earth 
metal,  lead,  manganese,  zinc,  etc.,  may  replace  the  alkali. 
The  air  or  oxygen  is  not  allowed  to  come  in  direct  contact 
with  the  goods.—  T.  F.  B. 

Dying,  blmrhinij  and  washing  iimihiiti  for  artificial  silk, 

rotfon,   or   other   yame    or   fibres;     Hank .     W.    H. 

Duckworth    and    W.    Rovle,    Macclesfield.     Eng.    Pat. 
20,718,  Sept.  11.  1912. 

I  'lit  hanks  hang  from  poles  which  are  rotated  by  means 
of  an  endless  chain  running  taut  beneath  them,  and 
rittini'  into  toothed  wheels  at  the  ends  of  the  yarn  poles. 

"  —J.  B. 

Dyeing  plant.     .1.  Dickie,  Avr.     Eng.  Pat.  21,344,  Sept.  19, 

L912. 

A  i  "Mmu.v,  reversible  -haft  drives  the  agitating  mechanism 
of  a  battery  of  vats,  the  mechanism  in  each  vat  being 
oonneeted  with  the  -haft  through  an  independent  clutch. 

—J.  B. 

/>■/,,„,/    machine,     J.     M.     Payne.    Bnmmerville,    Ala., 
r  to   Perf'ction    Dveing  Machine  (  o.,  Columbus, 
C.S.  Pat.  1,007.1:52.  July  g,  191*. 

A  iioi.i.ow  warp-ix-am,  with  its  periphery  composed  of  slats, 

"'  alternately  adjacent  slat         0.  jug  given  a  radial  to  awl 
fro  motion  by  mean     "f  spiders  and  cam     acting  from  the 
axis  of  the  Ixam. — .7.  B. 


/;•/'""/  .    Prt 


.1.  H.  Skitt,  Assignoi  to  Smith, 
brum  and  Co.,  Philadelphia,  Pa.  U.S.  Pat.  1,067,380, 
July   I.",.   1913. 

Thk   gOOdl    -An-   enclosed    in    a   drum    which    rotates,    half 
imiri'T»«l.  m  th<  'h,  the  dye  liquor  being  agitated 

no   a  t    to    mov<-    to  and  fro    between    the    axis 

of  th'-  drum  and  i*  :. — J.  B. 


Dyeings  on  wool  ;    Process  for  producing  fast  ■.     Earb- 

werk    Miihlheim    vorm.    A.    Leonhardt   und   Co.     Ger. 
Pat,  281,641,  April  20,  1911. 

Wool,  is  dyed  with  the  dyestufis  obtained  from  o-hydroxy- 
arylhydrazincs  and  dihydroxytartaric  acid,  and  is  sub- 
sequently treated  with  a  metallic  salt,  especially  a  chromate. 
This  after-treatment  renders  the  dyeings  fast  to  light 
and  to  fulling.— T.  E.  B. 


Dyeings  on   cotton  ;    Process  for  producing  fast .     R. 

Wedekind   und    Co.    G.    m.    b.    H.  Ger.  Pats.  201,872 
and  201,873.  May  29  and  Oct.  5,  1912. 

(1)  Cotton  goods  prepared  in  the  usual  manner  with 
a-  or  p-naphthol,  are  treated  with  a  neutral  or  feebly 
alkaline  solution  of  a  diazo-diaminoanthraquinone. 
The  dyeings  from  diazo-diamino-l-5-anthraquinonc  and 
a-naphthol  are  brown  and  with  /3-naphthol  red.  Their 
fastness  to  light  and  other  agencies  is  good.  (2)  The 
combination  may  also  be  effected  in  feebly  acid  diazo 
solutions.— T.  F.'fi. 


Dyeings   on  fibres  ;     Process  for  producing 


fast   to 


washing     and     rubbing.     Earbwcrke     voTm.     Meister, 
Lucius,  und  Bruning.    Ger.  Pat.  202,093,  April  18,  1912. 

The  fibres  are  impregnated  with  an  amino  benzoyl  derivative 
of  an  aminonaphtholsulphonic  acid,  diazotiscd,  and 
developed  by  means  of  alkali.  Full  orange  to  claret 
shades,  very  fast  to  washing  and  friction,  are  produced. 

— T.  F.  B. 


Disuzo  dyestuff  s  on  the  fibre  ;  Process  for  producing  blue 


Chem.  Fabr.  Griesheim-Elektron.  Ger.  Pat.  202,094, 
Nov.  17,  1912.  Addition  to  Ger.  Pat.  251,233  (see  this 
J.,  1912,  1117). 

The  dyestuffs  described  in  the  principal  patent  may  be 
produced  on  cotton  yarn  by  impregnating  the  yarn  with 
a  solution  of  an  arylide  of  2.3-hydroxynaphthoic  acid, 
and  then  treating  the  yarn,  without  drying,  with  the 
solution  of  the  tetrazo  compound  of  a  diaminodiphenyl 
dialkyl  ether.  The  shades  arc  rendered  faster  to  rubbing 
and  somewhat  redder  by  treating  the  washed  yarn  with 
hot  copper  sulphate  solution.  Very  level  shades  are  said 
to  be  producecl  by  this  process. — T.  F.  B. 


Bistre-brown  shades   in  dyeing  und  printing  ;    Production 

oj  fast which  can  be  reserved.     H.  Schmid.     Ger. 

Pat,    201,871,   July   0,    1912.     Addition   to   Ger.    Pat. 
250,400  (see  this  J.,  1912,  1122). 

A  small  quantity  of  a  catalytic  agent,  such  as  a  salt  of 
iron  or  other  metal,  may  be  introduced  into  the  dyebath 
or  printing  paste  described  in  the  principal  patent. — T.F.B. 

Printing  textile  and  other  fabrics  ;   Appliances  for  scraping 
and    cleaning  proof  covered  bowls,  fabrics  and  the  like 

used  in .     The  Calico    Printers'  Assoc,  Ltd.,  and 

C.  Roberts,  Manchester.      Eng.  Pats.   18,224,  Aug.  8, 
1912.  and  2853,  Feb.  4,  1913. 

A  suita  ble  form  of  scraper  is  caused  to  act  upon  the  surface 
to  be  cleaned  in  conjunction  with  humid  air,  wet  steam, 
or  other  suitable  liquid  or  gas  which  will  loosen  th(;  wastl 
I  materia],  which  is  then  conveyed  away  by  either  an  air 
blast  or  a  vacuum  or  both. — J.  B. 


Impregnating  material  J rom  viscose  and  rubber  ;  Preparation 
0f  an .     C.  Pose.     Ccr.  Pat.  202,552,  Jan.  12,  1912. 

Tiik  formation  of  viscose  from  cellulose,  alkali,  and  carbon 
bisulphide,  i>  allowed  to  proceed  in  presence  of  rubber  and 
sulphur,  and  the,  product  is  emulsified.  A  metallic 
salt  which  forms  an  insoluble  compound  with  tin-  vi 
li.'J.,  zinc  or  aluminium  sulphate)  may  be  added  to  the 
resulting  solution.  The  goods  to  be  impregnated  are 
immersed  in  the  solutions  obtained  as  described,  and 
[  then  heated  and  submitted  to  pressure,  and  finally  rawed 
to  the  vulcanising  temperature. — T.  F.  B. 
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METALLIC  ELEMENTS. 

Nitrogen  pentoxide  ;  Preparation  and  melting  point  of . 

F.  Russ  and  E.  Pokorny.     Monatsh.  Chem.,  1913,  34, 
1051—1060. 

Nitrogen  pentoxide  can  be  obtained  in  a  single  operation, 
by  fractional  distillation  of  concentrated  nitric  acid  and 
phosphorus  pentoxide,  in  a  current  of  ozonised  oxygen. 
The  ozone  prevents  decomposition  into  oxygen  and  lower 
oxides,  while  to  remove  the  last  traces  of  moisture,  the  gases 
are  passed  through  a  long  phosphorus  pentoxide  tube  before 
condensing.  The  nitrogen  pentoxide  is  almost  completely 
condensed  at  — 80°  C.  The  vapour  pressure  of  nitrogen 
pentoxide  reaches  one  atmosphere  in  the  neighbourhood 
of  34°  C,  while  the  oxide  is  still  solid.  It  is  not  possible  to 
fix  a  definite  melting  point  or  boiling  point  owing  to 
dissociation,  and  the  data  usually  quoted  in  text-books 
are  not  reliable. — W.  H.  P. 


Baryta ;  Technical  preparation  of- 


.  /  V.  Preparation  of 
baryta  by  electrolysis  of  aqueous  solutions  of  barium 
sulphide.  L.  Marino  and  U.  Gigli.  Gaz.  chim.  ital., 
1913,  43,  II.,  1—25.     (See  this  J.,  1913,  655.) 

The  present  communication  deals  with  the  effect  of 
varying  conditions  on  the  production  of  barium  hydroxide 
by  the  electrolysis  of  barium  sulphide  solutions  (Brochet 
and  Ransom,  this  J.,  1902,  54,  352;  1903,  748).  The 
experimental  data,  which  are  given  in  detail,  show  that  the 
best  results  are  obtained  with  copper  electrodes  in  a  solu- 
tion containing  about  20  per  cent.  BaS,  using  a  current 
density  of  1 — 3  amperes  per  sq.  dm.  at  the  anode  and  con- 
tinuing the  electrolysis  for  about  two-thirds  of  the  time 
necessary  theoretically  for  the  decomposition  of  the 
sulphide.  Under  such  conditions  nearly  theoretical  yields 
(90 — 95  per  cent.)  of  barium  hydroxide  are  obtained,  with 
not  more  than  4—5  per  cent,  of  oxidation  products  of  the 
sulphide.  The  concentration  of  baryta  at  the  anode 
increases  continuously  so  long  as  the  sulphide  concentration 
of  the  electrolyte  does  not  fall  below  5  per  cent.  The  form- 
ation of  baryta  is  due  mainly  to  a  chemical  reaction  between 
hydroxyl  ions  and  barium  sulphide. — A.  S. 

Sodium    cyanide ;     Manufacture    of from    vinasse. 

A.  Vasseur.     Bull.  Soc.  Ind.  Nord  de  la  France,  1913, 
41,  445—167. 

Details  are  given  of  a  process  which  has  been  employed 
successfully  in  Germany.  The  vinasse  is  rendered  alkaline, 
concentrated  to  40° — 41°  B.  (sp.  gr.  1-383 — 1-397),  and 
submitted  to  destructive  distillation.  The  evolved  gases, 
which  contain  ammonia,  are  heated  to  1000°  C.  in  special 
superheaters.  Hydrogen  cyanide  is  formed  in  accordance 
with  the  equation  CO-f-NH3  =  HCN  +  H20.  Any  excess 
of  ammonia  is  subsequently  removed  by  sulphuric  acid, 
and  the  hydrogen  cyanide  is  absorbed  by  water  in  suitable 
columns.  The  solution  thus  obtained  is  distilled  and  the 
gas  absorbed  by  sodium  hydroxide  solution,  which  when 
almost  saturated  is  filtered  and  concentrated.  The  by- 
products are  :  (1)  the  saline  mixture  obtained  by  atmos- 
pheric oxidation  of  the  residue  left  in  the  retorts,  (2) 
ammonium  sulphate  and  (3)  Prussian  blue  obtained  from 
cyanides  and  ferrocyanides  present  in  the  aqueous  liquor 
from  which  the  free  hydrogen  cyanide  has  been  distilled. 
After  absorption  of  ammonia  and  hydrogen  cyanide, 
the  gases  from  the  superheaters  are  used  for  heating  the 
retorts. — J.  H.  L. 

Phosphoric  acid  ,    Quantitative  volatilisation  and  separation 

of from  the  metals  of  the  copper  group,  and  from 

aluminium,  zinc,  and  the  alkali  metals.     P.  Jannasch  and 
R.  Leiste.     J.  prakt.  Chem.,   1913,  88,   129—167. 

The  method  described  by  Jannasch  and  Jilke  (this  J., 
1909,  961)  for  the  quant  it  at  ive  decomposition  of  phosphates 
in  a  current  of  carbon  tetrachloride  has  been  extended  and 
made  generally  applicable  to  all  metallic  phosphates. 
The  apparatus  has  been  somewhat  modified  so  that  the 
current  of  carbon  tetrachloride  can  be  immediately 
replaced  by  one  of  carbon  dioxide.     The  reason  for  this  is 


that  it  Is  found  that  intermittent  distillation  leads  to  more 
satisfactory  decomposition  and  prevents  a  re-formation 
of  phosphoric  acid  which  is  otherwise  often  noted  in  the 
cooler  part  of  the  tube.  In  the  case  of  aluminium  and 
zinc  volatile  compounds  containing  both  phosphoric 
acid  and  the  metal  are  formed,  so  that  it  is  found  necessary 
to  add  excess  of  potassium  chloride  which  forms  non- 
volatile double  salts  with  aluminium  and  zinc  chlorides 
and  so  retains  them  in  the  quartz  boat.  By  heating  for 
at  most  2i  hours  at  red  heat  it  is  now  possible  quantitatively 
to  decompose  any  of  the  metallic  phosphates. — W.  H.  P. 

Hypophoxphiles  ;     Determination    of ,     with    note*   on 

commercial  samples.  T.  T.  Cocking  and  J.  D.  Kettle. 
Brit.  Pharm.  Conf.,  1913.  Pharm.  J.,  Special  Issue, 
20—22. 

2-5  grms.  of  the  salt  are  dissolved  in  40  c.c.  of  water  and 
an  excess  of  lead  acetate  solution  added  to  piecipitate 
phosphites  (5  c.c.  of  10  per  cent,  lead  acetate  solution  is 
usually  sufficient).  The  solution  is  made  up  to  50  c.c.  and 
allowed  to  stand.  10  c.c.  of  the  clear  liquid  are  mixed 
with  50  c.c.  of  A'/l  potassium  bichromate  solution  and 
10  c.c.  of  sulphuric  acid.  The  mixture  is  heated  for  an 
hour  on  the  water  bath,  cooled  and  made  up  to  250  c.c. 
The  unused  bichromate  is  determined  by  adding  excess  of 
potassium  iodide  to  50  c.c.  and  titrating  the  free  iodine 
with  thiosulphate  solution.  The  hypophosphorous  radical 
is  completely  oxidised  to  phosphate  by  the  absorption  of 
two  atoms  of  oxygen.  Phosphites  can  be  determined  by 
repeating  the  above  process  without  the  addition  of  lead 
acetate.  One  atom  of  oxygen  is  required  for  the  complete 
oxidation  of  the  phosphite  radical.  In  removing  phosphite 
from  hypophosphorous  acid,  the  acid  must  be  neutralised 
with  soda  before  adding  the  lead  acetate.  There  is  no 
satisfactory  method  of  removing  phosphite  from  ferric 
hypophosphite.  Commercial  ferrous  hypophosphite  consists 
of  varying  quantities  of  ferrous  and  ferric  salts. — F.  Shdn. 

Ammonia   and   nitrogen;     Detei initiation   of- [in   gas- 

works  products].  Knublauch.  Z.  angew.  Chem.,  1913, 
26,  425—431. 

Convenient  forms  of  apparatus  are  described  for  the 
determination  of  ammonia  and  total  nitrogen  in  such 
products  as  spent  oxide,  etc.  Tn  cases  where  the  substance 
is  digested  with  sulphuric  acid  for  the  determination  of 
total  nitrogen,  the  addition  of  merciiry  is  not  alwa\  b 
necessary,  and  it  must  not  be  added  when  thiocyanates, 
ferrocyanides,  and  double  cyanides,  such  asFe-(CN)1K,  are 
present.  The  mercury  may,  however,  be  introduced 
after  the  thiocvanates  have  been  decomposed  by  the  sul- 
phuric acid.  One  grm.  of  the  sample,  dried  at  50°  C,  is 
treated  with  10  c.c.  of  concentrated  sulphuric  acid,  allowed 
to  stand  cold  for  5  minutes,  then  heated  gently  for  20 
minutes,  and  afterwards  boiled  for  10  minutes.  About 
0-25  grm.  of  mercury  or  005  grm.  of  copper  oxide  is  now 
added  and  the  mixture  boiled  for  1  hour.  It  is  necessary, 
in  the  subsequent  distillation  of  the  ammonia,  to  decom- 
pose the  ammonium-mercury  compounds  by  the  addition 
of  a  sulphide  or  zinc  dust,  but  when  the  latter  is  used  a 
distinct  excess  of  sodium  hydroxide  must  be  added.  The 
soda-lime  combustion  process  yields  trustworthy  results 
in  the  determination  of  nitrogen  in  thiocyanates  and 
ferrocyanides. — W.  P.  S. 

Iron  and  manganese  silicates  ;    Heals  of  formation  of . 

S.    Wologdine.     Comptcs   rend.,    1913,    157.    121—123. 

The  molecular  heats  of  formation  from  Fe()  or  MnO  and 
Si02  of  ferrous  and  mancanous  silicates  were  determined 
to  be  :    FeO.SiO,,  5905  ;    and  MnO,Si02,  772.".  cals. 

—j.  t.  n. 

Sclrnioiis     acid:      Detection     of    small    quantities    of . 

J.    Meyer  and   J.    Jannek.     '/.   anal.   Chem..    1913,   52. 

634— 53a 
Sonn-M  hvdroeulphite  reduces  selenioiiB  and  with  forma- 
tion of  colloidal  selenium  :      the  solution  is  coloured  deep 
red.     01   grm.  of  hydrosulphite  is  added  to   1   e.C.  of  the 
weakly  acid  solution!  the  colour  showing  after  a  few  -.    and*, 
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The  solution  is  then  neutralised  with  solid  sodium  car- 
bonate t  i  avoid  liberation  of  yellow  hydroanlphurona  acid. 
Neutral  salts  do  not  interfere  ;    the  limit  of  sensitiveness 

is  1  :  160.000.  Th"  reaetion  can  also  he  used  for  colori- 
netrie  determinations.  When  hyd.dsulnhite  is  adued  to 
concent  rated  sulphuric  aeid  a  milky  precipitate  of  sulphur 
is  produced;  in  presence  of  0-002  per  cent.  ScO»  the 
precipitate  appears  y.-llow.  Ths  authors  confirm  the 
observations  of  SohuM  (this  ,!.,  1911,  1242)  according  to 
which  refined  paraffin  shaken  with  concentrated  sulphuric 
aeid  containing  selenium  acquires  a  reddish  to  dark  brown 
colour. —  \Y.  R.  S. 

Formates  ,  Composition  of  certain .  C.  H.  Hamp- 
shire and  W.  R.  Pratt.  Brit.  Pharm.  Conf.,  1913. 
Pharm.  J.,  Special  Issue,  26—30. 

S  !>ir.M  formate  as  found  in  commerce  sometimes  consists 
of  the  anhydrous  salt  and  sometimes  of  crystals  of  the 
dihydrate.  The  anhydrous  salt  is  of  more  constant 
composition  and  keeps  better  than  the  hydrated  forms. 
Ferric  formate  has  the  composition  Fe3(OH)2,(HCO,)7 
4H.O,  and  not  Fe.,(HC02)6,H,0  as  stated  in  the  Codex. 
The  commercial  salt  has  the  composition  of  the  first 
formula.  Magnesium  formate  has  the  composition 
Ml'I  H('()2),.H,0,  to  which  th?  commercial  salts  corre- 
spond. Calcium  formate  has  the  formula  Ca(HCO.,)2,  as 
stated  in  the  Codex.  Contrary  to  th?  Cod?x,  quinine 
formate  is  not  anhydrous,  but  is  represented  by  the 
formula  Cj0rI.4NJO.,HCOOH,H,O.  Commercial  speci- 
mens were  found  to  agree  very  well  with  this.  Strychnine 
formate  when  freshly  prepared  has  the  composition 
C,1H..N\Oj,HCOOH,2H,0,  but  it  quickly  effloresces. 
Some  commercial  samples  contained  an  excessive  amount 
of  formic  acid.  The  anhydrous  salt  is  readily  prepared 
and  keeps  well. — F.  Shdn. 


C'irbon    monoxide.;     Additive   reactions   between 


-,   and 


other  gases  under  the  influence  of  ultra-violet  rays.  D. 
Boithelot  and  H.  Gaudechon.  Comptes  rend.,  1913, 
157,  129—131. 

The  tendency  of  carbon  monoxide  to  form  compounds 
under  the  influence  of  light  is  most  pronounced  with  the 
lowest  terms  of  series  ;  thus  it  combines  with  chlorine, 
not  with  bromine  or  iodine — with  oxygen  or  water,  not 
with  sulphur  or  hydrogen  sulphide — with  ammonia,  not 
with    phosphine  or  arsine. — J,  T.  D. 

Siiljihur  liberated  by  tht  miction  between  sulphurous  acid 
ncd  iivitrr.  E.  Jungfleisch  and  L.  Brunei.  Comptes 
rend.,  1913,  157,  2f>7— 262.     (See  this  J.,  1913,  697.) 

I.v  the  decomposition  of  hydrosulphurous  acid,  the  sulphur 
appears  to  l>e  first  liberated  in  the  plastic  form,  but  this 
may  undergo  further  transformations,  the  nature  and 
rapidity  of  which  depend  upon  the  temperature  at  which 
separation  occurs.     The  particular  cases  are  described. 

—J.  H.  L. 

Determination    <>f  tungetic   mid   silicic   acids.     Hermann. 
See  XXIII. 

Patk.nts. 
Sulphuric    arid    from     WOtti     arid*    \<if    petroleum    n  fining, 

rir.\;     Recover*    of .     F.     Braunlieh,    Meuselbach, 

Germany.      Em.'.   Pat.  2096,    I '< ■»..    1,   1913. 

WtSTM  sulphuric  acid  containing  organic  matter  (e.g., 
"  black  aeid  ")  is  slowly  poured  into  a  molten  mass  (pre- 
ferablv  agitated)  of  anhydrous   alkali   acid   sulphate,  at  a 

temperature  alx.vc  the  boiling  j>oint  of  sulphuric  acid, 
tlw  acid  Ixinv  added  in  the  same  proportion  as  the  pure 

acid    di-til-   off.   and    a   catalyst,   such   I      copper   sulphate, 

being  present,  if  desired,  to  increase  the  oxidising  action. 
I >i  1  u t «  r|  a<  id   mav  be  directly  treated   bv  the   process. 

— F.  Sons. 


Sulphuric  'irirl      Purification   "/   waett 


carbonate  and  sand  or  the  like,  and  the  precipitate  of 
calcium  sulphate  thus  produced,  together  with  the  sand, 
etc.,  is  heated  in  an  autoclave  with  a  small  quantity  of 
water  so  as  to  obtain  calcium  silicate  and  sulphuric  acid 
or  anhydride. — A.  S. 

Hydrochloric  acid  gas  and  potassium  bisulphati '.;    Process 

for  the  continuous  preparation  of  dry from  potassium 

chloride,  and  sulphuric  acid.  Saccharinfabrik  A.-G. 
vorm.  Fahlbcrg,  List  und  Co.  Ger.  Pat.  261,411, 
Oct.  20,  1911.     Addition  to  Ger.  Pat.  186,398. 

Thk  process  described  in  the  chief  patent  (see  Fr.  Pat. 
384,727  of  1907;  this  J.,  1908,  502)  and  earlier  addition 
thereto  (Ger.  Pat.  238,570;  this  J.,  1911,  1312)  for  the 
manufacture  of  sodium  bisulphate  and  hydrochloric  acid 
can  also  be  used  for  the  manufacture  of  potassium  bisul- 
phate from  potassium  chloride. — A.  S. 

Volatile  acids  ;    Apparatus  for  the  continuous  preparation 

of from  salts  and  stronger  acids.   A.  -G.  der  Chcmisch- 

en  Produktenfabrik  Pommerensdorf  and  G.  Schiiler. 
Ger.  Pat.  261,634,  Sept.  19,  1911. 

The  apparatus  consists  of  a  cylindrical  retort  divided  into 
compartments  by  rotating,  knife-like  screw  surfaces, 
which  force  the  charge  from  t  he  cool  to  the  hot  end  of  the 
retort. — A.  S. 


Perchloric  acid  ;    Purification  of  crude 


Bergbauges. 
Teutonia  A.-G.     Ger.  Pat.   262,465,  Nov.   13,   1912. 

The  crude  acid,  containing  iron  as  an  impurity,  is  treated 
with  excess  of  an  alkaline-earth  sulphide,  e.g.  barium 
sulphide,  the  precipitate  (ferrous  sulphide,  etc.)  filtered 
off,  and  the  excess  of  barium  separated  in  an  insoluble 
form,  e.g.  as  sulphate. — A.  S. 

Caustic   soda   boiler   of  nickel-steel   or  similar  high-grade 
steel.     A.-G.  "  Weser."     Ger.  Pat.  261,103,  July  4,  1912. 

In  order  to  prevent,  as  far  as  possible,  corrosion  of  the 
nickel  steel,  an  easily  replaceable  device  of  wrought  iron, 
e.g.  a  tube  provided  with  slots  along  its  length,  is  disposed 
within  the  boiler,  and  the  caustic  lye  is  caused  to  come 
into  intimate  contact  with  this  device  before  coming  into 
contact  with  the  nickel  steel.  In  this  way  the  con- 
stituents of  the  lye  capable  of  attacking  iron  act  on  the 
wrought  iron  and  action  on  the  nickel-steel  is  largely 
prevented. — A.  S. 

Electrolysis  of   alkali  chlorides  ;    Apparatus  for  the 


E.    Natho. 

Oct-.  Pat.  2<;2.tw;,  Sept.  7,  1912. 

\V\-Tf.     -ulphuri'      acid     contaminated      with      inorganic 

itod   with   equivalent   quantitiei    of  calcium 


with  a  mercury  cathode  muved  by  means  of  compressed 
air.  Bosnische  Eleklrizitats-Akt.-Ges.  Ger.  Pat. 
261,397,  March  19,  1912. 

In  apparatus  of  the  Kellncr  type  each  cathode  chamber  is 
divided  into  two  or  more  compartments  by  one  or  more 
partitions  extending  across  the  full  width  of  the  chamber, 
and  projecting  downwards  into  depressions  in  the  floor 
of  the  chamber  so  as  to  form  mercury  seals.  By  this 
moans  the  cathode  chambers  proper  are  separated  from  the 
mercury  reservoirs  and  scaled  air-tight. — A.  S. 

Salt  blocks  ;  Production  of  commercial .     Gcwcrkschaft 

Martashall.     Ger.   Pat.   262,697,  Dec.   22,   1912. 

CUBKS  or  prisms  are  cut  from  the  blocks  of  rock  salt  as 
obtained  from  the  mine,  and  these  are  then  heated  for  a 
short  time  in  a  kiln  in  order  to  decompose  the  magnesium 
chloride  contained  therein. — A.  S. 

Potash  salts  'i  nil  lln    like  ;    Process  and  apparatus  for  the 

continuous  decomposition,  dissolving,  and  refining  of . 

E.  Hue.     Q«r.   Pat  2<i2,23r>,  Jan.  31,   1912.     Addition 
to  Ger.  Pat.  261,210  (this  J.,  1913,  752). 

In  Ofdet  to  obtain  directly  a  solution  of  potassium  chloride 
of  high  concentration,  without  the  need  of  allowing  the 
solution  issuing  from  the  apparatus  to  settle  and  thin 
re-dissolving  the  deposited  material,  e.g.  potassium 
chloride  sludge,  in  a  separate  vessel,  the  space  between 
tin-  inner  and  outer  drums  of  the  apparatus  is  utilised 
for  dissolving  the  solid  material  carried  mechanically 
by   the    liquid.     The   inner   drum,    which  serves    mainly 
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for  the  mechanical  disintegration  of  the  material,  rotates 
inside  a  fixed  outer  drum  provided  with  inlets  for  the  intro- 
duction of  water  or  dilute  solution.  Any  suspended 
salt  in  the  liquor  issuing  from  the  inner  drum  is  caused 
to  dissolve  in  the  annular  space  between  the  two  drums 
by  the  aid  of  heat  supplied  from  long  straight  steam  pipes 
disposed  in  the  lower  part  of  the  outer  drum. — A.  S. 

Lime ,     Process   of   hydrating  ,     and    utilising    heat 

of  hydration.     H.  L.  Dohertv,  New  York.     U.S.  Pats. 
1,066,718  and  1,066,719,  July  8,  1913. 

(1)  The  process  is  continuous.  The  quicklime  is  trans- 
mitted through  the  slaking  chamber  at  a  rate  greater 
than  that  at  which  hydration  is  effected,  the  unchanged 
material  being  continuously  separated  and  re-treated. 
The  hot  air  leaving  the  slaking  chamber,  passes  into  a 
chamber  containing  water,  where  its  heat  is  utilised  in 
evaporating  water,  and  the  moisture -laden  air  from  this 
chamber  passes  again  to  the  slaking  chamber,  the  lime 
being  slaked  by  a  current  of  air  laden  with  water-vapour. 

(2)  Part  of  the  hot  air  issuing  from  the  hydrating  chamber 
is  utilised  for  the  combustion  of  the  fuel  employed  for 
"  burning  "  the  lime,  the  portion  so  diverted  from  the 
circuit  being  replaced  by  an  equal  weight  of  atmospheric 
air.— W.  E.  F.  P. 

Barium  and  strontium  compounds ;  Process  of  manu- 
facturing   .     A.    W.    Ekstrom,    Los    Angeles,    Cal. 

U.S.  Pat.  1,067,595,  July  15,  1913. 

Barium  and  strontium  compounds  are  reduced,  without 
being  previously  mixed  with  carbonaceous  materials, 
by  heating  them  in  the  presence  of  hydrocarbon  gases, 
generated  from  oil  injected  above  the  compounds,  air 
being  excluded  from  the  containing  receptacle. — W.  C.  H. 

Perborate  preparations  ;  Production  of  easily  soluble,  stable 
— — .  Vereinigce  Fabriken  fur  Laboratoriumsbedarf 
Ges.  m.  b.  H.     Gar.  Pat.  261,633,  Jan.  4,  1911. 

Perborates  are  mixed  with  neutral  salts  of  organic  acids 
capable  of  forming  complex  salts  with  borates  and  of 
which  the  ba^es  have  no  catalytic  action  on  peroxides 
or  persalts,  or  they  are  mixed  with  the  ready  formed 
complex  salts.  Special  claim  is  made  for  mixtures  of 
sodium  perborate  with  aluminium  tartrate,  aluminium 
sodium  tartrate,  sodium  borotartrate,  sodium  borocitrate, 
magnesium  borocitrate,  or  aluminium  borotartrate, 
and  of  magnesium  perborate  with  sodium  or  magnesium 
borocitrate.  The  mixture-  are  much  more  stable  than  the 
pure  perborates. — A.  S. 

Mercuric      chloride,      Process    for      obtaining- from 

mercury  and  chlorine.     E.  Trutzer.     Ger.  Pat.  262,184, 
Oct.   12,   1912. 

Chlorine  is  introduced  under  pressure  into  a  closed  vessel 
in  which  mercury  is  kept  in  motion  in  a  gaseous  or  liquid 
medium,  the  temperature  being  kept  below  the  volatilisa- 
tion point  of  mercuric  chloride.  By  continuous  agitation 
the  formxtion  of  a  coating  of  mercuric  chloride  on  the 
unattacked  mercury  is  prevented.  For  example :  200 
grim,  of  mercury  are  agitated  with  100  c.c.  of  water 
in  a  closed  vessel  at  20°  C,  and  gaseous  chlorine  is  intro- 
duced under  slight  pressure.  In  a  short  time,  the  whole 
of  the  mercury  is  converted  into  chloride. — A.  S. 


Sulphur   and   selenium;     Production    of   colloidal 


■by 


interaction  of  sulphur  dioxide  or  selenium  dioxide  and 
hydrogen  sulphide  or  hydrogen  selenide.  L.  Sarason. 
Ger.  Pat.  262,467,  July  31,  1912. 

The  reaction  is  effected  in  the  presence  of  volatile  solvents 
immiscible  with  water. — A.  S. 

Sulphur  ;   Process  for  obtaining from  gulphiU  ■<<  llulose 

waste    lyes.     R.     von     Walther.     Ger.     Pat.     262,468, 
Jan.  7,  1912. 

The  lye  is  treated  with  a  quantity  of  hydrogen  sulphide 
sufficient  to  de  ompose  the  Bulphurous  acid  and  its 
compounds  present  therein. — A.  8. 


Sulphuric   acid;     Manufacture   of .     A.    Taraud    and 

P.  Truchot,  Paris.     U.S.  Pat.  1,068,021,  July  22,  1913. 

See  Addition  of  Aug.  20.  1910,  to  Fr.  Pat.  425,913  of  1910  ; 
this  J.,  1911,  1381.—  T.  F.  B. 

Ammonia  from    gases    of   dry    distillation  ;     Process  for 

increasing  the  yield  of ■.     K.  Burkhei-er,  Hamburg, 

Germany.     Eng.  Pat.  15,977,  Julv  8,  1912.     Under  Int. 
Con  v.,  Sept.  26,  1911. 

See  Fr.  Pat.  445,556  of  1912  ;   this  J.,  1913,  23.— T.  F.  B. 

Ammonia  from  coal-gases  and  the  like  ;  Method  of  recovering 

.     H.  Rotermund,  Assignor  to  Act. -Ges.  f.  Kohlen- 

destillation,  Dusseldorf,  Germany.     U.S.  Pat.  1,067,843, 
July  22,  1913. 

See  Eng.  Pat.  21,409  of  1910  ;  this  J.,  1911,  1201.— T.F.B. 


Lime  ;    Method  for  slaking 


-.     W.   Schulthess,   Paris. 
U.S.  Pat.  1,067,686,  July  15,  1913. 

See  Eng.  Pat.  2525  of  1911  ;   this  J.,  1912,  229.— T.  F.  B. 

Gaseous    mixtures   [air]  ;     Process  for   separation    of    the 

constituents  of .     G.  Claude,  Assignor  to  Soc.  l'Air 

Liquide,  Paris.     U.S.  Pat.  1,068,219,  July  22,  1913. 

See  Eng.  Pat.  3226  of  1911  ;   this  J.,  1912,  335.— T.  F.  B. 


VIII.— GLASS  ;    CERAMICS. 


Clay  ;      Properties     of  ■ 


-.     G.     Keppeler.     Sprechsaal, 
1913,  46,  445—447. 

Besides  humic  acid  (this  J.,  1912,  775)  fineness  of  sub- 
division is  also  a  factor  affecting  plasticity.  The  author 
measures  this  by  hyrgroscopicity,  the  finer  clay  having 
a  greater  superficial  area.  If  clays,  after  being  dried 
at  110°  C.  and  weighed,  be  exposed  to  clamp  air  in  an 
exhausted  chamber  over  weak  sulphuric  acid  till  they 
arrive  at  constant  weight,  the  figures  for  hygroscopicity 
so  obtained  are  found  to  be  in  the  same  order  as  the 
relative  plasticities.  The  quantities  of  heat  produced  by 
moistening  the  clays,  as  measured  by  Bunsen's  ice 
calorimeter,  are  also  in  the  same  order. 

An  attempt  to  fractionate  clay -substance  by  mechanical 
analysis  was  not  completely  satisfactory.  The  author 
then  proceeds  to  the  reactions  which  take  place  during 
the  firing  of  clay,  and  refers  to  the  work  of  Le  Chatelier 
(Z.  physik.  Chem.,  1887,  1,  396),  Rieke  (this  J.,  1911, 
1383),  Mellor  and  Holdcroft  (tins  J.,  1911,  804),  and 
Sokoloff  (this  J.,  1912.  723).  Le  Chatelier's  heating 
curves  for  halloysite,  allophane,  kaolinite,  pyrophyllite 
and  montmorillonite  and  for  various  clays  are  given, 
and  also  some  of  the  author's  in  which  it  is  apparent  thai 
artificial  mixtures  of  silica  and  alumina  follow  the 
allophane  curve. — H.  H.  S. 


Clays;    Burning  of 


P.   Braesco.     Comptes,   rend., 


1913,  157,  123—125. 

Test-pieces  of  the  clays  and  similar  substances,  gauged 
with  water  and  then  air-dried,  were  gradually  heated  to 
1000°  C,  and  measured  at  intervals.  In  all  eases  there 
was  first  expansion  (to  very  different  extents  with  different 
clays),  followed,  above  a  certain  temperature,  by  con- 
traction. The  temperature  at  which  contraction  began 
for  kaolin  590°  ('..  for  mica  630°  G,  for  various  French 
clays  630°  C.  to  840°  C,  for  glaueonite  620  C.  This 
temperature  shows  BO  relation  to  the  temperature  of 
dehydration  of  the  aluminium  Bilioates. — I.  T.  1). 


Claywares  ;     Magnetic    materiais   in  ■ 


A.    Bopwood. 


Roy.  Soc.  Proc,  1913,  A  89.  21—30. 
It  is  shown  that  white,  cream,  grey,  yellow,  buff,  reel  or 
brown  claywares  are  feebly  or  moderately  magnetic 
owin<*  to  the  presence  of  black  unfused  grains  of  unchanged 
magnetic  mineral-  and  bluish- black  fused  globules  of 
ferruginous  silicates,  whilst  flashed,  brindled  or  blue 
olaywares  are  strongly  magnetic  owing  to  the  presence  of 
ferruginous  Bilioates  and  magnetic  iron  oxide.  The 
magnetic   oxide   appear-    to   be   derived   mainly   from   the 
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precipitated  or  colloidal  oxides,  hydroxides,  or  carbonates 
of  iron  disseminated  throughout  the  clay,  these  being 
reduced  by  the  kiln  gases.  The  fused  globules  of  ferru- 
ginous silicates,  on  the  other  hand,  are  probably  derived 
from  granules  or  concretions  of  ferruginous  minerals, 
which  are  always  present  in  clays.  Easy-fired  white, 
cream,  ney.  yellow,  buff,  red  or  brown  wares  are  less 
magnetic  than  hard-tired  wares  and  considerably  less 
magnetic  than  over -tired  wares  made  from  the  same  clay. 
Black,  blue,  or  brindled  clay  wares  and  also  badly-fired 
grey,  yellow,  buff,  red  or  brown  wares  having  black 
interiors,  speckled  bodies,  or  flashed  surfaces  are  almost 
invariably  strongly  magnetic.  Clay  wares  having  speckled 
bodies,  Bashed  surfaces,  or  black  cores  are  always  much 
more  magnetic  than  corresponding  ones  free  or  relatively 
free  from  these  defects.  The  need  for  great  care  in  the 
choice  of  materials  for  the  construction  of  magnetic 
observatories  and  physical  laboratories  is  emphasised. 

— A.  S. 

Examination  oj  medicine  glasses.     Richter.     See  XX. 

Patents. 

Material  [boro-silicate  glass]  for  the  mirrors  oj  projectors. 

Siemens-Schuckertwerke    Ges.  m.  b.  H.,     Berlin.      Eng. 

Pat.  25,238,  Nov.  4,  1912.     Under  Int.  Conv.,  Nov.  3, 

1911. 
Transparent  glass  having  a  coefficient  of  cubical  expansion 
smaller  than  "  2-5x5/10,"  especially  boro-silicate  glass, 
is  employed  for  the  manufacture  of  concave  mirrors  of 
projectors. — F.  Sods. 

Abrasive  materials  and  process  for  producing  them.  Soc. 
Anon,  des  Produits  Abrasifs  et  Alumineux  de  Provence, 
Marseilles,  France.  Eng.  Pat.  2021,  Jan.  24,  1913. 
Under  Int.  Conv.,  Jan.  26,  1912. 

See  Fr.  Pat.  453,138  of  1913  ;  this  J.,  1913,  753.— T.  F.  B. 
Enamel;      Manufacture    of    white 


-.     Verein.     Chem. 

Fabr.  Landau,  Kreidl,  Heller,  und  Co.,  Vienna.     Eng. 

Pat.  11,754,  May  17,  1912.     Under  Int.  Conv.,  June  8, 

1911.     Addition"  to  Eng.   Pat.    10,418  of   1911,   dated 

June  8,  1910. 
See  Addition  of  June  6,  1912,  to  Fr.  Pat.  429,665  of  1911  ; 
thai  J.,  1912,  1181.— T.  F.  B. 

Enamel;   Manufacture  of  white and  the  like.     Verein. 

('hem.  Fabriken,  Landau,  Kreidl,  Heller,  und  Co., 
Vienna.  Enu.  Pat.  16,787,  July  18,  1912.  Under 
Int.  (  onv.,»,Scpt.  30,  1911. 

See  Fr.  Pat.  450,228  of  1912  ;  this  J.,  1913,  489.— T.  F.  B. 


IX.— BUILDING  MATERIALS. 

Portland  cement ;    New  process  for  the  examination  and 
study  of .     B.    Griinwald.     Chem.-Zeit.,    1913,   37, 

... 

Wiif.n  Portland  cement  is  subjected  to  the  action  of  water 
and  carbon  dioxide  under  pressure,  all  its  free  magnesia 
and  part  of  it',  lime  are  dissolved.  After  titrating  an 
aliquot  portion  of  the  solution,  and  e>timating  the  lime 
paTimefcrieaDy,  the  magnesia  can  be  determined  bv 
difference  ana  controlled  grafiiuetrieally.  Of  the  lime 
whi'h  sxnttl  in  combination  in  various  brands  of  Portland 
eenaent,  about  two-thirds  can  be  extracted  by  the  above 
method,  and  a  proportional  quantity  of  silica  u  invariably 
di--olvrd  with  the  lime,  the  ratio  of  1  grm.-mol.  of  silica 
to  10  irrm  -mols.  of  lime  being  observed  in  the  case  of  three 
different  ample-.  The  experiments  were  carried  out  in 
Id-  or  platinum-coated  Atwater  calorimetrie  bomb, 
in  which  the  materials  were  treated  at  13° — 18°  C.  with 
on  dioxide  at  25 — 28  atmospherei  pre  ure,  ihe  treat- 
•  lasting  for  6 — 12  hours  with  continuous  shaking. 

— O.  K. 

Puzzuolana  ;     hiatftmace/ms    earth    as  — 


mutely:  soluble  silica,  50  ;  insoluble  silica,  20 ;  alumina, 
10;  combined  water,  10;  and  other  constituents,  10  per 
cent,  respectively.  The  material  goes  by  the  name  of 
"  Moler,"  and  is  particularly  suitable  for  replacing 
puzzuolana,  such  as  tiass,  blast-furnace  slag,  and  the  like, 
as  an  addition  to  Portland  cement  in  sea-water  foundations. 
The  best  results  are  obtained  by  mixing  300  parts  by  weight 
of  "  Moler  "  with  700  parts  by  weight  of  cement  clinker 
and  grinding  the  mixture  together.  Mortars  composed  of 
1  part  by  weight  of  Moler-cement  and  3  parts  by  weight 
of  standard  sand  are  only  slightly  inferior  to  the  corres- 
ponding, pure,  cement-sand  mortars  after  28  days,  are 
practically  of  the  same  strength  after  6  months,  and 
are  superior  after  12  months  and  onwards. — 0.  R. 


Plaster ;      Chemical    examination    of- 


-.    A.  Paulsen. 

Tonir.d.Zeit.,    1913,  37,   1132— 1134. 

Thx  author  describe!  ■  Dunks  deposit  of  diatomaceoui 
earth,  the  composition  of  which,  after  drying,  u  epproxi- 


-.     A.    Cavazzi. 
Gaz.  chim.  its!,  1913,  43,  II.,  71—86. 

Simple  methods  are  given  for  the  determination  of : 
the  active  quick-setting  plaster ;  hygroscopic  moisture 
of  raw  gypsum ;  total  water  in  raw  gypsum  and 
plaster  ;  water  absorbed  by  plaster  ;  insoluble  impurities 
in  raw  gypsum  and  plaster ;  calcium  sulphate  in  raw 
gypsum  and  plaster  ;  calcium  sulphide  in  plaster,  and 
organic  matter  in  raw  gypsum.  Hygroscopic  moisture 
is  determined  by  drying  in  vacuo,  or  in  a  water  oven 
between  55°  and  60°  C,  and  the  total  water  by  drying 
for  1  hour  at  150°  C,  and  then  for  1  hour  at  300°  C.  in  a 
current  of  air.  For  the  determination  of  calcium  sulphate 
and  of  insoluble  impurities,  use  is  made  of  the  solubility 
of  calcium  sulphate  in  a  half-saturated  solution  of  sodium 
chloride.  The  organic  matter  is  determined  by  dissolving 
in  dilute  sulphuric  acid  and  then  proceeding  as  in  the 
determination  of  organic  matter  in  potable  waters  with 
permanganate.  Calcium  sulphide  is  determined  by 
treating  the  sample,  mixed  with  water,  with  a  solution  of 
arsenic  trioxide  in  hydrochloric  acid,  dissolving  the  arsenic 
sulphide  from  the  precipitate  in  ammonia,  and  then  re- 
precipitating  it.  For  the  determination  of  the  active 
quick-setting  plaster,  H  grms.  of  the  very  finely  powdered 
material  are  added  to  1^  litres  of  a  solution  of  hydrated 
calcium  sulphate  saturated  at  a  definite  temperature,  the 
mixture  is  shaken  continuously  for  20  mins.  at  this  tempera- 
ture, filtered  through  a  filter  of  at  least  1  litre  capacity, 
and  the  calcium  in  1  litre  of  the  filtrate  and  in  1  litre  of  the 
original  saturated  solution  determined  as  oxalate.  It  is 
stated  that  the  difference  between  the  two  quantities, 
expressed  as  calcium  sulphate,  represents  the  quantity  of 
active  quick-setting  plaster  in  1  grm.  of  the  material. — A.  S. 

Flooring-plaster.     M.  Stoermer.     Tonind.-Zeit.,  1913,  37, 
1094—1096. 

The  addition  of  small  quantities  of  calcium  hydroxide 
to  flooring-plaster  of  inferior  quality,  i.e.,  plaster  which 
has  been  calcined  at  too  low  a  temperature,  is  accompanied 
by  an  increase  in  strength,  especially  the  28-days  crushing 
strength,  so  long  as  the  proportion  of  added  lime  does  not 
exceed  5  per  cent.  The  observed  increase,  however,  is 
far  inferior  to  the  increase  which  is  obtainable  by  calcining 
the  flooring-plaster  at  the  highest  permissible  temperature, 
the  limit  in  the  case  of  the  raw  material  examined  by  the 
author  being  near  Soger  cone  10.  The  plaster  so  prepared 
contained  3  1  per  cent,  of  free  lime  and  possessed  tensile 
and  crushing  strengths  after  28  days  of  33  and  345  kilos,  per 
sq.  cm.  respectively,  the  corresponding  figures  for  the 
underburnt  plaster,  and  for  the  underburnt  plaster  with 
6  per  cent,  of  added  calcium  hydroxide,  being  17-8  and  97, 
and  25  and  188  kilos,  per  sq.  cm.  respectively. — O.  R. 

The  scoria  process  for  the  manufacture  of  fine  ore  briquettes, 
flue-dust  briquettes,  and  slag  bricks  for  building  purposes. 
Stiit  z.     See  X. 

Patents. 

Ilydrating  various  substances  [mixtures  of  sand  or  clinker 

and  lime,  etc.];    Apparatus  for .     E.  R.  Sutcliffe, 

Leigh,  Lanes.     Eng.  Pat.  17,936,  Aug.  2,  1912. 

A  horizontal  cylinder,  which  can  be  rotated  about  a 
oentral   axis,   is   divided   into  compartments   by   vertical 
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partitions  with  central  apertures  provided  with  conical 
flanges.  A  pipe  for  the  supply  of  steam  or  water  may  be 
arranged  along  the  horizontal  axis  of  the  cylinder.  The 
inlet  end  of  the  cylinder  is  provided  with  a  flat  spiral 
feed  device  by  which  the  substances  are  removed  into 
the  first  compartment ;  when  their  level  is  high  enough 
they  pass  into  the  second  compartment  through  the  central 
aperture  in  the  partition. — W.  C.  H. 

Road  making  and  binding  materials  therefor.  E.  A.  Pater- 
son,  Port  Arthur,  Ont.,  Canada.  Eng.  Pat.  23,879, 
Oct.  18,  1912. 

See  U.S.  Pat.  1,042,474  of  1912  ;  this  J.,  1912,  1130.  The 
calcium  carbonate  may  be  replaced  by  barium  or  strontium 
carbonate.— T.  F.  B. 

Road-bed  construction.  [Use  of  svlphite  cellulose  waste 
lye.]  C.  Ellis,  Montclair.  N.J.  U.S.  Pat.  1,068,048, 
July  22,  1913. 

The  road  material  is  incorporated  with  a  binder  consisting 
of  dry  sulphite  waste  liquor  solids  and  a  weighting  material. 
The  binder  mav  also  be  dusted  over  the  road  surface. 

—J.  H.  J. 

Artificial  stone   [from   peat] ;     Process  for   manufacturing 

.     W.  Weiler,  Munich,  Germany.     Eng.  Pat,  3720, 

Feb.  13,  1913. 

Powdered  soluble  glass  and  magnesia  are  added  to  an 
intimate  mixture  of  cement  with  dried  and  cleaned  fibrous 
peat,  and  the  whole  is  soaked  with  lime-water,  until  a 
moist  felt-like  substance  is  produced  and  the  cement  sets. 
The  material  may  then  be  placed  in  moidds  and  a  consider- 
able portion  of  the  moisture  expelled  by  pressure,  after 
which  it  is  allowed  to  dry.  The  stone  produced  is  fireproof 
and  non-hygroscopic.  An  insulating  medium  having 
greater  elasticity  (suitable  for  dishes,  pipes,  etc.)  is  pre- 
pared bv  adding  animal  glue  and  kieselguhr  to  the  mixture. 

— F.  Sodn. 

Stone   and   like   material  ;     Process  for   treating .     H. 

Hemingway,  Hampstead.    U.S.  Pat.  1,007,426,  July  15, 
1913. 

See  Eng.  Pat.  28,284  of  1910  ;  this  J.,  1912,  74.— T.  F.  B. 

Bricks  of  blast-furnace  slag  ;    Process  of  making  light -. 

C.  H.  Schol,  Allendorf,  Germany.     U.S.  Pat.  1,068,396, 
July  22,  1913. 

See  Fr.  Pat.  437,595  of  1911  :  this  J.,  1912,  538.— T.  F.  B. 


X.— METALS;    METALLURGY,    INCLUDING 
ELECTRO-METALLURGY. 


Iron  and  steel  ;    Intercrystalline  fracture  of .     J.  C.  W. 

Humfrey.  Carnegie  Scholarship  Mem.,  Iron  and  Steel 
Inst.,  1912.  Vol.  4.  Collected  Researches  Nat.  Phys. 
Lab.,  1913,  10,  113—135. 

Intekc  rystalline  fracture  in  a  defective  boiler  plate, 
in  pure  electrolytic  iron,  in  a  specimen  prepared  by  melting 
jmtim  reductum  in  a  high  vacuum  in  an  electric  furnace, 
and  in  a  mild  steel  transformer  sheet,  suggested  experi- 
ments with  a  pure  Swedish  iron,  which  showed  a  typical 
cleavage  fracture  through  the  crystals.  These  experiments 
indicated  that  intercrystalline  brittleness  can  arise  in 
pure  iron  through  annealing  above  the  Ar,  point  (670°  C.) 
in  an  atmosphere  containing  a  small  quantity  of  oxygen 
or  carbon  dioxide.  The  brittleness  is  prevented  if  the 
oxidising  gases  are  present  in  sufficient  quantity  to  form  a 
continuous  coating  of  oxide  upon  the  surface  of  the  metal, 
or  if  such  a  coating  be  previously  formed  on  the  metal  by 
heating  in  air.  The  brittle  specimens  may  be  restored  to 
their  original  condition  by:  (1)  heating  above  the  Ar3 
point  and  quenching,  (L)  re-annealing  for  a  sufficient  length 
of  time  in  hydrogeD  above  the  Ar,  point.  The  brittli  n<  Bfl 
is  attributed  to  the  formation  of  very  small  quantities 
of  an  unknown  oxide  of  iron,  which  is  soluble  in  7-iron  but 
insoluble  or  much  less  soluble   in   a-iron,  and   is  hence 


separated  in  the  boundaries  between  the  a-crystals 
when  these  are  formed  on  cooling,  and  causes  lack 
of  cohesion  by  preventing  the  formation  of  the  usual 
strong  amorphous  cement  between  the  crystals  (see 
Bengough,  this  J.,  1912,  134).  The  production  of 
intercrystalline  brittleness  under  the  conditions  des- 
cribed may  afford  an  explanation  of  many  cases  of 
failure,  under  stamping  and  similar  processes,  of  iron  and 
mild  steel  sheets  which  have  been  subjected  to  close 
annealing.  The  paper  is  accompanied  by  photomi- 
crographs and  an  appendix  containing  descriptions  of 
three  small  electric  furnaces  used  in  the  experiments. 
(See  also  this  J.,  1906,  538  ;    1910,  157  ;   1913,  536).— A.  S. 

[X ickel-chrome]  Steels  ;    Discrepancies  between  the  structure 

and  composition  of .     M.   Bres.     Rev.   Met.,   1913, 

10,  797—807. 

Belaiew  (Rev.  Met.,  1912,  9,  647)  has  shown  that  the 
macrostructure  of  a  steel,  in  its  broad  lines,  cannot  be 
modified  by  the  ordinary  thermal  and  mechanical  treat- 
ments after  solidification  :  hot  working  causes  only  deform- 
ation of  crystals,  etc.,  whilst  heat  treatment  produces 
only  local  changes  in  the  structural  constituents.  The 
author  now  shows  from  tests  on  four  medium  hard  nickel - 
chrome  steels,  that  these  conclusions  apply  also  to  the 
microstructure.  The  steels  had  the  following  composi' 
tion  :  (A)  C  0190,  Si  0185,  Mn  0-440,  S  0022,  P  0012, 
Ni  2-53,  Cr  0-63  per  cent,  ;  (B)  C  0190,  Si  01 80,  Mn  0-430, 
S  0024,  P  0013,  Ni  2-67,  Cr  0-55  per  cent.  ;  (C) 
C  0190,  Si  0175,  Mn  0-530,  S  0022,  P  0009,  Ni  2-69, 
Cr  0-64  per  cent.  ;  (D)  C  0-210,  Si  0180,  Mn  0-605,  S  0020, 
P  0010,  Ni  2-71,  Cr  0-74  per  cent.  Steel  A  (tensile  strength 
58  kilos,  per  sq.  cm.)  had  the  characteristic  pearlitic 
structure  of  medium-hard  nickel-chrome  steels.  In  B 
(tensile  strength  74  kilos,  per  sq.  cm.)  the  pearlite  was 
slightly  granular,  the  structure  resembling  that  of  a  hard 
nickel-chrome  steel  such  as  is  used  in  motor  car  construc- 
tion (tensile  strength  75  kilos,  per  sq.  cm.).  Steel  C 
(tensile  strength  100  kilos,  per  sq.  cm.)  had  a  still  more 
abnormal  microstructure,  the  pearlite  being  entirely 
granular  like  that  of  a  very  hard  nickel-chrome  steel  such 
as  is  used  in  the  manufacture  of  certain  projectiles  (strength 
about  100  kilos,  per  sq.  cm.).  Steel  D  had  a  structure 
similar  to  that  of  B.  These  differences  persisted  after 
various  thermal  and  mechanical  treatments,  the  steels 
behaving  like  steels  of  similar  microstructure  but  normal 
chemical  composition.  The  positions  of  the  transforma- 
tion points  on  cooling  in  the  case  of  steels  A  (640"  C). 
B  (600°  C.)  and  C  (490°  C.)  corresponded  with  those  of 
normal  medium-hard,  hard,  and  very  hard  nickel-chrome 
steels,  and  were  thus  in  agreement  with  the  microstructure. 
These  results  show  that  it  is  not  sufficient  to  rely  upon 
chemical  methods  for  controlling  steel  manufacture,  and 
that  metallographie  methods  are  indispensable.  The  lack 
of  correlation  between  the  chemical  composition  and  mien  - 
structure  may  be  due  to  :  (1)  the  temperature  to  which 
the  molten  metal  is  heated  and  the  length  of  time  it  is 
kept  at  a  high  temperature.  (2)  the  temperature  of  pouring! 
and  (3)  the  rate  of  cooling  before  solidification. — A.  S. 


Nickel-chrome    steels  ;     [Electrical    resistance    and    micrr- 

structure  of]  tuK> .     A.  Port.  \  in.      Rev.   .Met..   1913. 

10,  808—810. 
The  author  determined  the  electrical  resistance  of  two  ,  t 
the  steels  (A  and  C)  mentioned  in  the  preceding  abstract, 
and  found  differences  greater  than  could  be  accounted  for 
by  the  slight  differences  in  fin  mical  composition.      \    9 

Steel ;    Gravimetric  determination  of  Umqtlen,  chromium, 

silicon,  nickel,  molybdenum  and  vanadium  in .     S. 

Zinberg.     Z.  anal.  (Ik  in.   1913.  52.  ."-29     534. 

Nickel  is  determined  separately,  all  the  other  oonstitu«rits 
being  estimated  in  the  same  portion  :  1  grin,  is  dissolved 
in  60  c.c.  of  hot  hydrochloric  acid  (I  :4);  tins  leayi 
residue  of  chromium  carbides  and  tungsten.  Tin-  liqui  1 
is  heated  nearly  to  boiling  and  2  3  o.c.  of  strong  nitric 
acid    added.     All    the    tungsten    is    precipitated,    whil-t 

■    -1 
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chromium  and  iron  dissolve.  The  solution  is  diluted  and 
filtered,  the  precipitate  well  washed  with  hydrochloric 
and  (1  :  10).  ignited  in  platinum  and  weighed  as  \VOs  ; 
it  is  free  from  chromium  ami  silicon.  The  filtrate  is 
evaporated  to  fumes  with  t>  e.c.  of  strong  sulphuric  acid. 
After  cooling  the  mass  is  treated  with  water,  heated  and 
filtered,  the  residue  washed  with  hot  water,  ignited  and 
weighed  as  SiOr  The  filtrate  is  concentrated  and  treated 
for  45  minutes  with  hydrogen  sulphide  under  pressure, 
after  which  the  tlask  is  stoppered  and  warmed  on  a  water- 
bath  for  half  an  hour.  The  precipitate  is  filtered  off  at 
once,  washed  with  hydrogen  sulphide  water,  incinerated 
at  a  very  low  temperature  in  porcelain  and  weighed  as 
MoO*  The  tilt  rate  is  concentrated,  oxidised  with  a  few- 
drops  of  nitric  acid  ami  poured  drop  by  drop  into  200  e.e. 
of  boiling  5  per  cent,  caustic  soda  solution  ;  the  solution 
containing  vanadium  and  traces  of  chromate  is  filtered 
and  the  precipitate  of  iron,  nickel,  and  chromium 
hydroxides  washed  with  hot  water.  The  solution  is 
acidified  with  nitric  acid  and  precipitated  with  barium 
nitrate  while  boiling.  The  precipitate  may  be  filtered 
off  at  once,  and  washed  by  decantation  with  boiling 
water:  it  is  free  from  vanadium.  The  filtrate  is  evaporated 
nearly  to  dryness  after  adding  a  few  drops  of  alcohol  to 
reduce  traces  of  chromic  acid,  treated  with  water,  made 
ammoniacal,  boiled  and  filtered,  and  the  chromium 
hydroxide  thus  recovered  added  to  the  bulk  of  the  iron- 
nickel-chromium  precipitate  in  which  the  chromium  is 
determined  by  solution  in  nitric  acid  and  potassium 
chlorate  and  precipitation  with  mercurous  nitrate.  The 
vanadium-filtrate  is  freed  from  ammonia  by  evaporation 
and  precipitated  with  faintly  acid  mercurous  nitrate 
solution  ;  a  few  drops  of  ammonia  are  then  added,  the 
yellow  precipitate  changing  into  black  and  settling  well, 
it  is  filtered  off  and  washed  with  water  containing  a  little 
mercurous  nitrate.  Filter  and  precipitate  are  ignited 
separately  in  platinum  and  the  residue  weighed  as  V205. 
To  determine  nickel,  1  grm.  is  treated  as  before  until 
tungstic  acid  has  been  separated.  The  filtrate  is  concen- 
trated, 2  grms.  of  tartaric  acid  and  a  slight  excess  of 
ammonia  added,  and  nickel  is  precipitated  with  dimethyl- 
glyoxime. — \V.  R.  S. 

[Gold  ore*.]   Mine  samples;  Note-i  on  the  assay  of . 

R.   Duns.     J.   Chem.,  Met.,  and  Min.  Soc.,  S.  Africa, 
1913,  13,  608—611. 

Ix  duplicate  analyses  of  20  different  samples  the  average 
percentage  difference  between  the  results  was  4-38.  The 
average  loss  on  the  cupels  of  inquarted  beads  was  3-1  per 
cent.,  the  Iota  being  practically  all  silver.  It  was  found 
that  inquartation  with  silver  up  to  8  times  the  weight  of 
gold  did  not  cause  the  flattened  beads  to  break  up  during 
ting,  and  with  very  small  gold  beads,  ae  much  as 
20    I  nld    be   adcled.     The   silver   present   in   Rand 

i-,  too  variable  to  permit  of  a  universal  allowance  of 
10  per  cent,  being  made. — T.  St. 

Lmi    refinery;      Ehrtrohjtic at    Trail,     B.C.     J.     F. 

Milhr  and  A.  J.  Me  Nab.     Min.  and  Eng.  World,  July  12, 
1919,51     59. 

Ht.'  est   practice   does   not   differ    materially   from    that 

previously    described    (this    J.,     1909,    529).     Wooden 

tanks  are  in  use,  each  holding  20  anodes  and  21  cathodes. 

electrolyte     contains     12     per     cent.     H^SiF,     and 

I    jx  r    cent.     I'bSiFg.      Addition    01    glue    is    considered 

•.■I  t.,  prevenl  spongy  deposit*.     I">  per  cent,  of  the 

lit  of    the    anodes    is    not    dissolved,    but    is    re-cast 

removing    the    dime    which    contains    the    precious 

metal*  from  the  base  bullion.     Antimony  can  be  recovered 

from    the   latter    if    required,    by   treatment    with    sodium 

Hulphid*  and  el<  with  steel  cathodes. — \V.  R.  S. 

Comet  and  lead,'    The  temperaturt  <>]  certain  operations 

in  tf"  metalturn  <>f •    '■•  H.  Clevenger.     Met.  and 

Chem  Bug.,  1913,  11,  447—449. 

Tn  intermittenl  operation  of  reverberatory  furnaces 
observifj  by  a  !>•  Chatehei  thermo  couple  showed  greater 
variatior  -  m  temperature  than  blast-furnace  work.  Data 
relating  to  roasting  and  refining  are  also  giv<  a. — \V.  R.  S. 


Fine-ore  briquettes,  flue-dust  briquettes,  and  slag  brick  for 
building  purposes  ;  The  scoria  process  for  the  manu- 
facture  of .     E.    Stiitz.    Trans.    Amer.    Inst.    Min. 

Eng.,  1913,  46,  1257—1265. 

Fine  iron  ore  and  flue  dust  are  mixed  in  rotating 
steaming  drums  with  4  per  cent,  of  blast-furnace 
slag  and  4  per  cent,  of  lime,  pressed  into  bricks  and 
hardened  in  cylindrical  kilns  by  high-pressure  steam 
for  8  to  10  hours.  The  use  of  such  briquettes  is 
stated  to  allow  of  the  blast  pressure  being  consider- 
ably reduced.  Combustion  is  more  complete,  and 
working  results  have  shown  a  saving  of  from  15  to  20 
per  cent,  of  coke.  The  plant  can  also  be  used  for  the 
manufacture,  on  similar  lines,  of  slag  bricks.  A  table  is 
given  showing  the  manufacturing  costs  of  various 
briquetting  agglomeration  processes. — T.  St. 


Metallic   oxides  ;    The   reducibility   of as   affected   by 

heat    treatment.     W.     McA.     Johnson.     Trans.     Amer. 
Inst.  Min.  Eng.,  1913,  46,  1137—1145. 

It  is  considered  probable  that  a  double  "oxide,  analo- 
gous to  zinc  ferrite,  that  is,  a  zinc  zincate,  may  be 
formed  when  zinc  oxide  is  strongly  heated,  and  that 
sufficient  energy  must  be  supplied  to  break  up  this 
compound  before  the  reaction  involving  i eduction,  by 
caibon,  can  proceed. — T.  St. 


Melting  points  of  the  refractory  elements.  1.  Elements 
of  atomic  weight  from  48 — 59  [metals  of  the  iron  group, 
vanadium,  and  titanium].  G.  K.  Burgess  and  R.  6. 
Waltenberg.  J.  AVashington  Acad.  Sci.,  1913,  3, 
371—378. 

The  determinations  were  made  mainly  with  the  micro- 
pyrometer  (this  J.,  1913,  162),  the  metals  being  melted 
in  hydrogen  usually  on  platinum  strips  (manganese  also 
on  nickel  strips,  and  titanium  on  iridium  strips).  In 
some  cases  the  metals  were  melted  in  crucibles  in  an 
Arfem  electric  furnace  (this  J.,  1906,  854),  and  the 
melting  point  determined  by  the  method  of  optical 
heating  and  cooling  curves  (Kanolt,  Ttch.  Paper  10, 
Bureau  of  Standards,  U.S.A.,  1912).  The  results  are 
summarised  in  the  following  table  : — 


lf.pt.  with 
Metal.          micropyrometer 

Purity  of 
metal. 

Probable  in.pt. 
of  pure  metal. 

Cobalt 

Manganese   . . 
Chromium    . . 
Vanadium    . . 
Titanium 

°C. 

f  1452* 
(  1449t 
(  1477±2 
(  1478±U 
<  1533±1§ 
t  1528T 

1255 

1520 

1720 

1794±12 

per  oent. 
99-836 

99-95, 

99-98  ±-01 

97-98 
98-99 
97-98 
99-9  + 

°C. 
1452±3 

1478±5 

1530  ±5 

1260  ±20 
1520  to;.- Fe 
1720  ±20 
1795±15 

*  Assumed  value  on  platinum  strip  ;  observed  value  on  iridium 
strip. 

t  Crucible  melts  in  Arsem  furnace. 

J  Crucible  melts  in  Arsem  furnace  ;  also  on  iridium  strip  with 
nucropyrometer. 

§  Five  samples  all  agreeing  to  within  3°. 

— A.S. 


Metals;    Sublimtition  of at  low  pressures.     (I.   \V.  ('. 

Kaye    and    D.    Ewen.     Roy.    Soc.    Proc,  1913,  A  89, 
58—67. 

ExPKiUMKSTH  were  made  with  iridium  (in  nitrogen  at 
20  mm.  pressure),  copper  (in  nitrogen  at  1  mm.),  iron  and 
tungsten  (in  a  high  vacuum,  about  0004  mm.  at  the 
beginning),  and  sensible  volatilisation  was  observed  in  aH 
cases  at  temperatures  considerably  below  the  melting 
points.  In  addition  to  volatilisation  as  ordinarily  under 
t .....  1 ,  there  was  evidence  of  straight-line  emission  of 
particles  of  metal  (see  aim  this  J.,  1913,  754).  The 
data  for  a  number  of  metals,  for  which  information  is 
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available,  are  collected  in  the  following  table  :  the  volatili- 
sation was  detected  mostly  at  low  pressures. 


Boiling  point. 

Volatilisa- 

tion 

M.pt.  at 

Metal. 

detectable 

1  atmos. 

At  1  atmos. 

In  vacuo. 

at: 

°C. 

°C. 

°C. 

°C. 

357 

160 

—39 

—39 

Potassium    

760 

370 

63 

63 

Sodium 

880 

420 

97 

97 

Cadmium      .... 

778 

450 

160 

321 

Zinc 

918 

550 

180 

419 

1420 

1000 

269 

269 

Lead      

1525 

1150 

360 

327 

Silver    

1955 

1400  ? 

680 

961 

Copper     

2310 

1600  ? 

400 

1084 

Tin    

2270 

1700? 

360 

232 

<iold      

2530? 

1800? 

1370 

1064 

Iron 

2450 

— 

950 

1500 

Platinum      

2500? 

~~- 

1200 

1750 

— A.  S. 

Heats    of  formation    of    iron    and    manganese    silicates. 
Wologdine.     See  VII. 

Separation    of    chromium    and    aluminium.     Analysis    of 
chromite.     Bourion.     See  XXIII. 

Determination    of   tungstic    and    ailicic    acids.     Hermann. 
See  XXIII. 

Patents. 

Pig  iron  ;   Method  of  improving  the  physical  nature  of . 

V.  Stobie,  Sheffield.     Eng.  Pat.  16^001,  July  9,  1912. 

The  metal  is  subjected,  in  an  electric  furnace,  to  the 
action  of  a  flux  free  from  iron  (calcium  silicate)  with  which 
it  is  agitated  by  means  of  the  carbon  dioxide  evolved 
from  lumps  of  added  limestone. — W.  E.  F.  P. 


Steei ;     Tempering 


-.     F.     O.     Bvnoe,    London,    and 
H.  Edwards,  Harrow.     Eng.  Pat.  17,014,  July  22,  1912. 

Superheated  steam  of  low  pressure  is  caused  to  impinge 
directly  upon  the  article  to  be  tempered  or  to  flow  around 
a  chamber  enclosing  the  latter,  the  steam  exhausting 
into  the  atmosphere  or  into  a  condenser  giving  only 
slight  back  pressure. — W.  E.  F.  P. 

[Aluminiferous]    Iron    ores;      Method    of    smelting . 

F.     M.     McClenahan,      Maryville,     Tenn.      U.S.     Pat. 
1,066,833,  July  8,  1913. 

In  smelting  aluminiferous  iron  ores  a  fluxing  agent, 
such  as  sodium  chloride,  which  is  volatile  at  the  heat 
of  the  furnace,  is  used.  An  amount  of  flux  equal  to 
one-fifth  to  one-seventh  of  the  alumina  present  is  used. 

— T.  St. 

Wrought  iron  ;    Method  for  making  a  material  having  the 

general  properties   of .     B.    C.    Laulh,    Pittsburgh, 

Pa.,  Assignor  to  T.  S.  Blair,  jun.,  Chicago,  111.     U.S. 
Pats.  1,067,528  and  1,067,529,  July  15,  1913. 

Impure  (blast-furnace)  iron  is  treated  by  the  acid  Bessemer 
process  until  the  resulting  slag  contains  sufficient  iron 
oxide  to  eliminate  the  carbon  and  part  of  the  phosphorus, 
from  the  remaining  metal;  the  purification  of  the  latter 
is  then  completed  by  agitating  the  molten  charge  in  a 
basic-lined  receptacle,  after  the  addition  of  sufficient  lime 
to  render  the  slag  slightly  basic. — W.  E.  F.  P. 


— .     G.  P.  M.  Lee  and 
Pat.    13,746,  June   12, 


Electro-plating  ;  Apparatus  for  — 
W.  A.  Brame,  London.  Eng. 
1912. 

An  apparatus  of  the  rotary  type  in  which  the  containing 
vessel  is  lined  with  non-conducting  material,  except  at  the 
points  constituting  the  cathode  connection,  the  latter  being 
in  the  form  of  a  ring  built  into  the  vessel  and  having  its 
inner  portion  in  contact  with  the  solution  and  its  outer 


part  in  contact  with  the  brush  of  the  negative  lead.  The 
interior  of  the  vessel  is  provided  with  sloping  surfaces  so 
that  the  articles  may  be  continuously  turned  over  during 
rotation.— W.  E.  F.  P. 

Furnaces  for  heating  copper  ingots  and  jor  other  like  uses. 
G.  B.  A.  Gibbons,  Lower  Gornal,  and  R.  Masters, 
Dudley.     Eng.  Pat.  15,283,  July  1,  1912. 

The  furnace  is  heated  with  producer  gas  and  consists  of  a 
circular  chamber  and  a  central  downcast  shaft  leading 
through  the  revolving  floor  into  a  regenerator  below. 
The  producer  Ls  built  at  one  side,  or  in  the  ba<e,  of  the 
furnace. — W.  R.  S. 


Pat. 


S.  N. 
6847, 


and  E. 
March 


R. 

20, 


Furnaces;  Crucible  and  similar- 
Brayshaw,  Manchester.  Eng. 
1913. 

The  furnace  has  a  lateral  hollow  pillar  forming  a  flue  to 
which  an  arm  is  attached  supporting  the  furnace  lid, 
which  it  allows  to  be  tilted  vertically  and  swivelled  hori- 
zontally. This  arm  is  hollow  and  forms  a  short  flue 
leading  through  the  lid  into  the  lateral  pillar. — W.  R.  S. 

Furnaces ;    Forging,  hardening,  tempering,  annealing  and 

similar .     Fletcher    Russell    and    Co.,    Ltd.,    and 

C.  W.  Fletcher,  Warrington.     Eng.  Pat.  11,094,  Mav  10, 
1913. 

A  circular  rotatable  furnace  heated  by  a  central  blast 
burner  projecting  into  the  furnace  either  from  above  or 
below.— W.  R.  S. 


Furnace  ;    Tilling  metallurgical 


-.     W.  W.  Case,  jun., 
Denver,  Colo.     U.S.  Pat.  1,066,995,  July  8,  1913. 

The  furnace  consists  of  a  crucible  chamber  with  a  com- 
municating combustion  chamber  directly  beneath.  The 
latter  is  in  communication  with  an  oil  burner  supplied 
with  air  at  approximately  6  oz.  pressure.  The  lining  of 
the  crucible  chamber  is  provided  with  a  number  of  closely 
spaced  refractory  projections  which  hold  the  crucible  in 
place.  The  contents  of  the  crucible  are  discharged  into  a 
mould  which  is  carried  by  a  framework  mounted  by 
adjustable  bearings  on  a  bracket  which  is  secured  to  the 
furnace,  so  that  when  the  furnace  is  tilted,  the  mould  will 
come  beneath  the  pouring  lip.  The  furnace  cover  is 
carried  by  a  swivelled  bracket  supported  on  a  rod  which  is 
mounted  in  a  sleeve  attached  to  the  furnace.  Means  are 
provided  for  raising  and  lowering  the  rod  in  the  sleeve. 

— T.  St. 


Furnace  ;    Smelting 


-.  C.  A.  Kuenzcl,  Bucna  Vista, 
Colo.,  Assignor  to  The  Kucnzel  Gas  Producer  &  Smelter 
Construction  Co.     U.S.  Pat.  1,067,481,  July  15,  1913. 

A  gas-fired  furnace  of  the  revcrberatory  type  consisting 
of  one  long  hearth  having  a  sloping  roof  upon  which  are 
disposed  a  number  of  smaller  hearths,  the  latter  com- 
municating with  each  other  and  arranged  in  a  series  of 
steps.  The  smaller  hearths  are  provided  with  separate 
heating  and  charging  means  and  are  adapted  to  discharge 
into  the  large  hearth  by  means  of  a  teries  of  vertical 
shoots.— W.  E.  F.  P. 

Zinc-lead  ore  ;    Removal  of  zinc  from  the  ore,  particularly 

.     H.  C.  Woltereck  and  J.  Moeller,  London.     Eng. 

Pat.  16,218,  July  11,  1912. 

A  process  for  removing  zinc  from  roasted  ores  by  means 

of  hot  ferrous  sulphate  solution,  zinc  sulphate  and  ferrous 

hydroxide  being  formed. — W.  R.  S. 


Zinc  ;   Process  of  producing 


—  from  blue  ponder.     W.  F. 
U.S.  Pat.  1,066,787,  Julj  B, 


Bleecker,  Canons  burg,  Pa. 

1913. 
The  blue  powder  is  immersed  in  a  suitable  fused  electrolyte 
and  subjected  to  electrolysis.     The  opting  of  the  |>arti<  I.  - 
of  blue  powder  is  thus  removed,  and  the  uncovered  zinc- 
particles  then  fuse. — T.  St. 

c  3 
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Zinc  and  other  tvlattle  nutals  ;    Prcxiss  for  the  distillation 

of .     \V.    Troeller.     Cur.    Pat.    860,749,    Dec    11, 

1009. 
The  ore  is  mixed  with  fuel  and  moistened  with  water 
or  other  suitable  liquid,  then  charged  into  the  furnaee  to 
sueh  a  height  that  the  air  blast,  whieh  is  forced  through 
the  charge  from  above  downwards,  is  composed  essentially 
only  of  carbon  monoxide  and  nitrogen  when  it  issues  from 
the  furnaee.  The  furnaee  is  narrower  at  the  bottom 
than  at  the  top.  Under  these  conditions,  it  is  stated, 
oxidation  of  the  zinc  vapour  does  not  occur  and  the  residue 
i-  Bartered.  If  the  ore  contains  two  volatile  metals,  e.g., 
one  and  lead,  the  process  may  be  so  regulated  that  the 
zinc  and  bad  vapours  are  collected  separately,  or  the  zinc 
mav  be  volatilised  and  the  lead  retained  in  the  residue. 

— A.  S. 


Zinc  ;    [Electrolytic]  Manujacturc  of with  the  aid  of  a 

bath  oj  liquid  nlsif  F.  Tharaldsen.  Ger.  Pat.  261,188, 
II  uwfa   12.  1912. 

In  order  to  prevent,  as  far  as  possible,  the  formation  of 

dust  (fume),  the  ore  is  fed  into  the  furnace  below  the 

Burface  ol  the  molten  slag. — A.  S. 

Alloys,     compounds,     or     mixtures;      New     metallic . 

H.  A.  Warneck,  Margate.  Eng.  Pat.  17,534,  July  29, 
1912. 


The  addition  of  asbestos  or  hornblende  to  molten  iron  or 
-teel  i-  stated  to  give  various  desirable  properties  to  the 
resulting  metal,  which  can  be  made  hard  and  tough,  or 
non-rusting,  or  white  and  ductile,  according  to  the  tem- 
perature  of  the  operation. — W.  R.  S. 

Tin  from  waste  tinned  metal  and  alloys  ;    Cold  electrolytic 
process  for  the  recovery  of .     A.  L.  C.  Nodon,  Bor- 
deaux, France.     Eng.'  Pat.  24,203,  Oct.  23,  1912. 
Fob  the  recovery  of  the  tin,  the  electrolytic  bath  is  com- 
posed approximately  of  water,  87-5  kilos.,  sodium  fluoride, 
B  0  kii  -  .  Bodinm  pyrophosphate,  0-5  kilo.,  and    hydro- 
chloric  acid  (1   to  2°  B.,  sp.  gr.  1007—1014),  60  kilos. 
The  sodium  fluoride  may  be  replaced  by  the  potassium 
pound,  and  the  pyrophosphate  by  sodium  or  potassium 
Buo-pho3phate,  Buo-borate  or  fluo-silicate. — B.  N. 

'■I'tls;   Process  of  extracting from  their  ores.     H.  B. 

-      .    .    \     ignor  to  K.  B.  Shelden,  Riverside,  Cal.     U.S. 
Pat.   1,066,856,  July  8,  1913. 

■  lition  <»f  -odium  and  ferrous  chlorides  is  treated 
electrorytically,  and  to  the  anode  solution  is  added  sodium 
hydroxide  and  ferrous  hydroxide  obtained  from  the 
.  ithodc  solution.  The  resulting  solution  is  used  for 
lixiviating  the  ores.  It  ■  stated  that  oxidising  com- 
pounds (hypochlorites,  etc.),  are  lormed  in  the  solution, 
that  the  e  oxidise  the  "re,  and  liberate  any  sulphur 
present. — T.  Sr. 

<,,,,,„  r         Apparatus     for     recovering from     its     oris. 

11      M.     Wihox,    Chicago,    111.     U.S.    Pat.     1,066,968, 
duly   B,    1913. 

kbsoTptioa  tr.nk  and  a  measuring  tank  for  a  chemical 

re  connected  together  al  the  top  and  bottom  by 

cond  ipptied   irith   controlling   valves,  and  similar 

,.,„,  Bed  the  eheorptfoa  tank  and  a  precipitating 

boiler     The  latter  ooneiats  of  ■  vertical  cylinder  closed 

lt    the    ends    with    rheets.    Open  ended    tube-    extend 

between  and  ire  lecured  to  tie-  iheete.     A  dome  h  fitted 

the  >ipp<r  end  of  the  cylinder,  forming,  with  the  apper 

mber.    A  double  walled  chamber  is  secured 

•  end  «f  tie-  eylmder,  the  ipace  between  the 

w.ill    being  In  conunnnication  with  th<     pace  between  the 

Cheulating    tubes   arranged    outside    the 

,  vi  .  mmunu  theft    upper  and   lower  ends 

tfa  the  dome  and  the  double  walled  i  hambei  n  pectively. 

— T.  St. 


Copper;     Process  for   obtaining from    sulphide   ores, 

especially  ores  containing  much  carbonate  and  low  per- 
centages of  copper  sulphide.  P.  Schmidt  und  Desgraz 
Ges.  m.b.H.     Ger.  Pat.  261,799,  May  29,  1912. 

The  ore  is  roasted  at  a  low  temperature  with  restricted 
access  of  air,  then  treated  with  a  solution  of  alkali  per- 
sulphate (preferably  ammonium  persulphate)  rendered 
alkaline  with  ammonia  or  ammonium  carbonate,  and  the 
copper  recovered  from  the  resulting  solution  by  electrolysis, 
the  solution  being  simultaneously  or  subsequently  enriched 
in  persulphate  by  electrolysis. — A.  S. 


Previous      metals;      Extraction      of .       Amalgamator. 

W.  W.  Guest,  Alameda,  Cal.     U.S.  Pats.  1,067,022  and 
1,067,023,  July  8,  1913. 

(1).  The  sands  or  ores  are  reduced  to  a  watery  slime  by 
grinding  with  a  solution  containing,  in  approximately 
equal  proportions,  a  nitrate,  a  chlorate,  a  hypochlorite 
and  a  hydroxide  of  an  alkali  metal.  The  precious  metals 
are  then  recovered  by  agitating  and  circulating  the  slime 
in  contact  with  mercury.  Alternative  solutions  contain  a 
nitrate  and  a  hydroxide,  together  with  a  chlorate,  or  a 
hypochlorite  or  a  thiosulphate  of  an  alkali  metal.  (2). 
The  amalgamator  consists  of  a  tub-like  receiver  into  which 
the  slime  is  brought  through  a  vertical  pipe  provided  at 
the  bottom  with  radial  arms,  the  slime  being  discharged 
tangentially  through  discharge  nozzles.  The  pipe  is 
supported  in  ball  bearings  by  a  flanged  tube  which  rests 
on  a  beam  fixed  across  the  top  of  the  receiver,  and  is  thus 
able  to  revolve. — T.  St. 


Nickel ;     Electrolylically    recovering 


-.  H.  L.  Wells, 
New  Haven,  Conn.,  and  T.  C.  King,  East  Orange,  N.J. 
U.S.  Pat.  1,067,698,  July  15,  1913. 

Finely-divided  nickel  matte  is  treated  with  hydrochloric 
acid,  and  the  solution  electrolysed  to  recover  the  nickel. 
The  chlorine  gas,  which  is  also  evolved,  is  treated  with 
hydrogen  sulphide,  and  the  hydrochloric  acid  produced  is 
absorbed  in  water. — B.  N. 


Aluminium;    Process  for  the   manufacture  of  pure- 
ly. Devaucelle.     Fr.  Pat,  453,501,  April  4,  1912. 


The  process  consists  of  two  stages,  viz.,  the  production  of 
crude  aluminium  from  the  ore  and  the  refining  of  the  crude 
metal.  The  crude  aluminium  is  obtained  by  electrolysis 
of  a  fused  electrolyte  which  is  continuously  renewed 
during  the  process  by  addition  of  the  ore,  e.g.,  bauxite. 
The  electrolyte  consists  of  a  double  fluo-sulphide  and 
chloro-sulphide  of  aluminium  and  an  alkali  metal.  It 
may  be  prepared  in  various  ways,  e.g.,  by  adding  sulphur 
to  a  boiling  solution  of  sodium  aluminate,  chloride  and 
fluoride,  and  evaporating  to  dryness.  The  crude  alu- 
minium containing  compounds  of  iron,  silicon,  and 
aluminium  as  impurities,  is  refined  by  an  electrolytic 
process  in  cells  provided  with  variable  adjustable  resist- 
ances so  that  the  temperature  can  be  kept  slightly  above 
but  as  near  as  possible  the  melting  point  of  the  aluminium. 
The  resistances  may  take  the  form  of  perforated  refractory 
partitions  arranged  in  pairs,  one  fixed  and  the  other 
movable  ;  by  suitable  relative  adjustment  of  these  the 
resistance  offered  to  the  current  can  be  varied.  Or,  the 
resistance  may  be  constituted  by  a  fused  salt  or  mixture  of 
salts  of  higher  specific  gravity  than  the  molten  aluminium. 
It  is  stated  that  by  reason  of:  (1)  the  difference  in  the 
velocity  of  migration  of  iron,  silicon,  and  aluminium  ion?, 
(2)  the  electronegative  properties  of  iron  and  silicon  in 
relation  to  aluminium,  and  (3)  the  higher  melting  points 
of  silicon  and  iron,  the  iron  and  silicon  are  separated  from 
their  compounds  and  deposited  on  the  cathode  in  a  solid 

state,  whilst  the  aluminium  remains  fused  and  serves  as  a 
vehicle.     It  is  preferred  to  make  the  process  continuous, 

the  crude  aluminium  entering  at   one  end  and  the  refined 
metal  leaving  at   the  other.      It  is  stated  that  this  refining 

process  nsaj  be  n  ed  for  recovering  pure  aluminium  from 
setup.     A.  s. 
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[Metal*.]     Heterogeneous  materials  :   Process  for  separating 

by    melting    the    more    easily   fusible    constituent. 

W.  Buess.     Ger.  Pat.  260,770,  Feb.  22,  1912. 

Above  the  hearth  of  the  melting  chamber  are  a  number 
of  arms  which  move  the  material  gradually  from  the 
centre  to  the  periphery.  The  more  easily  fusible  metal 
melts,  whilst  the  metal  of  higher  melting  point  is  swept 
over  the  edge  of  the  hearth  by  the  arms. — A.  S. 

"  Red  metal "  (copper-rich  alloys)  and  white  metal  ;  Appar- 
atus   for    separating by    melting    the    more    easily 

fusible    white    metal.     Schaefer    und    Schael,     Metall- 
Hiittenwerk.     Ger.  Pat.  261,262,  April  27,  1911. 

The  material  Is  distributed  on  a  sieve  or  grating  which  is 
moved  to  and  fro  on  rails  in  a  furnace  chamber.  At  the 
ends  of  the  grating,  hinge-like  projections,  which  can  be 
displaced  from  the  vertical  position  only  in  one  direction, 
extend  downwards.  Projecting  from  the  walls  of  the 
furnace  chamber,  on  either  side,  are  pieces  of  similar 
shape  to  the  catches  employed  for  door-latches  and  the 
hinge-like  projections  engaging  with  these  catches  impart 
a  vibratory  motion  to  the  grating,  whereby  the  separation 
between  the   melted  and   unmelted  metal  is   facilitated. 

— A.  S. 

Cementing  (carburising)  material  from  animal  and  vegetable 

refuse  ;      Preparation   of  a  .      E.     Fochtenberger. 

Ger.  Pat.  260,806,  June  20,  1912. 

Dried  fine  sharp  river  sand  or  quartz  sand  is  impregnated 
with  jelly-like  meat  refuse  and  then  mixed  wilh  the  skins 
of  earth  nuts  obtained  as  a  waste  product  in  the  manufac- 
ture of  arachis  oil.  The  product  may  be  dried,  powdered, 
and  mixed  with  other  carburising  agents. — A.  S. 

Cerium  and  cerium  alloys  for  pyrophoric  purposes  ;  Process 

for  hardening .     C.  Dreymann.     Ger.  Pat.  260,843, 

Dec.  20,  1911. 

The  metal  is  heated  in  an  inert  or  reducing  atmosphere 
or  while  embedded  in  an  inert  substance  and  is  then  more 
or  less  rapidly  cooled  according  to  the  degree  of  hardness 
required. — A.  S. 


Mill-scale  ;     Process  for   melting  out 


from    heating 


furnaces    wilh   basic   hearths.     F.    Siemens.     Ger.    Pat. 
261,830,  Dec.  8,  1912. 

The  claim  is  for  the  use  of  a  material,  e.g.,  a  calcium  iron 
silicate  slag,  which  at  a  high  temperature  acts  as  a  solvent 
for  the  mill-scale  but  is  without  appreciable  action  on  the 
basic  hearth. — A.  S. 


Iron  ;    Process  of  converting 


-into  steel      F.  F.   Palli, 
Antwerp. "  Eng.  Pat."  26,203,  Nov.  14,  1912. 

See  Fr.  Pat.  450,638  of  1912 ;  this  J.,  1913,  608.— T.  F.  B. 

Tin  ;    Method  and  apparatus  for  eleclrolytically  recovering 

and    refining .     G.     Michaud     and     E.     Delasson, 

Montreuil,  France.     Eng.  Pat.  20,557,  Sept.  9,  1912. 

See  Fr.  Pat.  435,936  of  1911  ;  this  J.,  1912,  395.— T.  F.  B. 

Ore  concentration.  E.  H.  Nutter,  Berkeley,  Cal.,  and 
H.  Lavers,  Broken  Hill,  N.S.W.,  Assignors  to  Minerals 
Separation,  Ltd.,  London.  U.S.Pat  1,067,485,  July  15, 
1913. 

See  Eng.  Pat.  23,870  of  1910 ;  this  J.,  1912,  31.— T.  F.  B. 

Means  for  preventing  pitting  or  corrosion  in  .<t(<nn  boilers. 
[Composite  boiler  plates.]     Eng.  Pat.  16,455.     See  I. 


XL-  ELECTRO-CHEMISTRY. 

Tantalum  as  a  cathode  material.  G.  Oesterheld.  Z. 
Elektrochem.,  1913,  19,  585—587.  (See  also  Brunck, 
this  J.,  1912,  1135.) 

Tantalum  electrodes  have  a  potential  difference  against 
sulphuric  acid  about  midway  between  those  of  copper  and 
}ead.     They  possess  the  disadvantage  for  many  electrolytic 


purposes,  of  readily  absorbing  cathodic  hydrogen,  which 
produces  a  considerable  change  of  structure  even  when 
less  than  01  per  cent,  is  absorbed.  The  hardness  and 
elasticity  of  the  metal  disappear,  and  it  becomes  uselei-s 
as  an  electrode  material.  The  paper  contains  mcasmc- 
ments  relative  to  the  velocity  of  absorption  of  hydrogen 
and  to  its  influence  on  the  overvoltage. — W.  H.  P. 

Technical  preparation  of  baryta.  V.  Preparation  of  baryta 
by  electrolysis  of  aqueous  solutions  of  barium  sulphide. 
Marino  and  Gigli.     See  VII. 

Testing  of  ebonite  for  electrical  purposes.     Paten  on  and 
others.     See  XIV. 

Patexts. 

Anodes  for  use  in  electrolytic  apparatus.  G.  P.  M.  Lee 
and  W.  A.  Brame,  London.  Ens.  Pat.  16,475,  July  15, 
1912. 

The  anode,  for  use  in  non-rotary  electrolytic  apparatus 
is  made  partially  or  completely  hollow,  and  is  provided, 
on  the  surface  facing  the  cathode,  with  perforations  which 
may  be  furnished  with  insoluble  bushes.  The  electrode 
may  be  supported  in  a  non-perforated  insulating  in>oluble 
frame,  which  forms  a  hollow  compartment  behind  the 
anode,  the  inner  portion  of  the  anode  or  the  hollow  com- 
partment being  connected  with  a  pump  for  circulating  the 
electrolyte. — B.  N. 

Cells ;     Electrolytic 


-.  E.  A.  Allen,  Rumford  Falls, 
Me.,  and  H.  I.  Allen,  Portland.  Me.,  U.S.A.  Eng.  Pat. 
26,169,  Nov.  14,  1912. 

The  anode  comprises  separated  parallel  plates,  spaced 
from  the  top,  bottom  and  sides  of  the  chamber,  with  an 
open  space  between  them  for  the  circulation  of  the  electro- 
lyte. Each  plate  may  be  divided  into  vertically  separated 
sections,  cross-bars  being  provided  for  connecting  together 
the  sections  and  the  plates,  and  one  or  more  vertical  stems 
located  in  apertures  in  the  cross-bars  for  leading  in  the 
electric  current.  The  electrolytic  chamber  is  provided 
with  a  cover,  and  a  tube,  supported  by  and  depending  from 
the  cover  and  closed  above  by  a  luted  cap.  is  attached  at 
its  lower  end  to  a  salt  receptacle  of  a  longitudinally- 
extended  form,  disposed  between  the  anode  plates  in  the 
path  of  the  electrolyte  for  the  continuous  saturation  of 
the  latter.  The  sides  of  the  chamber  are  closed  by  one 
or  more  diaphragms  located  opposite  to  the  outer  surfa.  i 
of  the  anode  plates,  and  one  or  more  cathode  chambers 
containing  catho'es  are  clamped  to  the  outside  of  the 
diaphragms,  with  insulating  material  on  one  or  both  sides 
of  the  diaphragms.  The  cathode  chambers,  together  with 
the  cathodes,  are  each  removable  as  a  separate  unit  for 
replacement  of  the  diaphragms.  The  edges  of  each 
cathode,  consisting  of  wire  gauze  or  similar  material, 
are  turned  outwards  and  secured  to  a  casing  constituting 
the  cathode  chamber.  One  or  more  braces,  the  middle 
portions  of  which  are  adapted  to  bear  against  each  cathode 
and  the  end  portions  connected  to  a  plate  forming  the 
outside  of  each  cathode  chamber,  are  provided  for  the 
purpose  of  supporting  the  cathodes. — B.  X. 

Electro-osmotic     extraction     of     water    from     ntfetofi 

Apparatus  for .     Ges.  "fur  Elcktro-()>nio:  c  in.  b.  H., 

and  G.  B.  Schwerin,  Frankfort-on-Mainc,  Germany. 
En".  Pat.  10.873,  Mav  8.  1913.  Addition  to  Eng.  Pat. 
23,545,  July  17,  1912"  (this  J.,  1913,  200). 
A  s»eies  of  vertical  filter  chambers  eacb  BOBtaining  two 
perforated  hard-lead  electrodes  of  the  same  polarity, 
between  which  a  third  electrode  is  disposed.  The  material 
is  supplied  to  the  spaces  between  the  perforated  electrodes, 
the  inner  sides  of  the  latter  being  provided  with  tiller- 
cloth*.— W.  E.  F.  P. 

Storage  batteries;  .\egatircpole  plate  for— —._  W, 
Morrison.  Des  Moines,  Iowa.  U.S.  Pat.  1,067,437, 
July  15,  1913. 
The  material,  which  is  to  become  active,  i-  applied  to  a 
grid  and  the  plate  is  then  electro-chemically  formed  in  a 
suitable  electrolyte.  A  reagent,  capable  of  j^tro- 
chemically  dissolving  matter  from  the  grid,  in  adderl  to 
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the  pafltod  plate,  the  dissolved  matter  is  precipitated  and 
electro  -chemically  oxidised,  (hereby  forming  between  the 
grid  and  the  active  material  a  binder.  The  plate  is  then 
employed  as  an  electrode  in  a  suitable  electrolyte,  and  an 
electric  current  passed  in  order  to  reduce  it. — B.  N. 

Electrolytic  gases:    Apparatus  jar  the  purification  of . 

A.  E.  Knowlcs,  Wolverhampton.     U.S.  Pat.  1,067,822, 

July  22,   1913. 
See  Eng.  Pat.  21,600  of  1911  ;  this  J.,  1911, 1458.— T.  F.  B. 

Apparatus  for  electrolysis  oj  alkali  chlorides  with  a  mercury 
cathode  moved  by  compressed  air.  Ger.  Pat.  261,397, 
Sec  VII. 


XII.— FATS;    OILS;    WAXES. 

Oils;    Polenske  and  Reichcrl  values  oj  some . 

KUdon   and    H.    Hawley.     Brit.    Pharm.    Conf., 
Pharm.  J.,  Special  Issue,  33. 


G.  D. 
1913. 


Oil. 

Keiehert 
value. 

Polenske 
value. 

Colza   

0-3 
01—0-5 
0-1— 2-3 

0-0 
0-1— 0-4 
0-2—0-5 
0-2—1-0 
0-1—0-4 
0-1—0-2 
0-2—0-8 
0-4—0-5 

12-7 
0-1—0-8 

0-3 
0-3 

0-2 

01 
0-3 

A 1  in<  ni'! 

0-2 

Cotton  seed    

Sesame    

0-4 
0-4 

(  <m1  liver  (Newfoundland)      

0-6 

(Hive    

Croton     

1-2 

0-2—0-7 

The  corresponding  values  for  some  oils  which  had  been 
kept  for  several  years  were  : — 


Oil. 

Acidity 
%  KOH. 

Reichert 
value. 

Polenske 
value. 

4-04 
EMM 

1-02 
2-63 

11-1 

11-0 

4-6 

8-2 

0-6 
0-9 

<  '"1   liver      

()•(> 

0-6 

— F.  Shdn. 

t  :    })< termination  oj in  blown  oils.     W.  Fahrion. 

CbMB.  Pvev.  Fett  Ind.,  1913,  150—152,  177—179. 

The  hydroxy-acids  in  blown  oils  are  only  partially 
<  -t. -rided  in  Twite-hell's  method  of  determining  rosin 
(this  J.,  1891,  804),  and  the  error  thus  produced  is  greater 
than  in  the  author's  modified  method  (this  J.,  1911,  1266). 
In  such  cases  about  5  grms.  of  the  oil  (previously  freed 
from  metals)  may  be  dissolved  in  50  c.c.  of  petroleum 
-p:rit,  and  th"  solution  treated  with  20  c.c.  of  96  per  cent. 
.i|i  oho]  and  neutralised  with  A/1  alkali  solution,  with 
phcnolphthah-in  as  indicator.  It  is  next  diluted  to  an 
alcoholic  strength  of  about  00  per  cent.,  shaken,  and 
allowed  to  -tand  over  nifht,  after  which  the;  soap  solution 
l-  diluted  to  at  lead   200  C.C,  acidified  with  hydrochloric 

\  ari'l  extracted  twice  with  petroleum  spirit.  The 
united  extract-  arc  '  -t'uli'd  with  absolute  alcohol  and 
hydrochloric  acid,  and  the  rosin  determined  as  described 
(this  J.,  )'*1 1,  1266),  with  the  addition  that  traces  of  soap 
removed  from  the  solution  of  esters  by  washing  with 
10  c.c  of  60  jxr  cent,  alcohol,  and  the  washings  added  to 
the  solution  of  the  rosin  soap.  The  fatty  acids  insoluble 
in   petroleum   spirit  arc   more  difficult  to  csterify  in   the 

•  of  oxidised  than  of  nnoxidised  oils.  For  example, 
a  sample  of  rosin-free  blown  linseed  oil  yielded  0*86  per 
of  apparent  rosin  by  this  method.  On  the  other 
hand,  colophony  contains  from  10  to  27>  pcr  cent,  (average 
14  to  it  pet  cent.)  of  neutral  substances  and  hydroxy- 
abietic  acids  which  escape  determination.  The  ratio 
between  the  fatty  and  reain  acids  baa  also  some  influence 


upon  the  esterification.  In  the  author's  test  experimente 
good  results  were  obtained  by  the  use  of  the  following 
corrections.  Amounts  below  1  pcr  cent,  were  ignored  ; 
those  betwoen  1  and  4  per  cent,  were  taken  directly  as 
rosin  ;  whilst  amounts  above  4  per  cent,  were  multiplied 
by  11 7,  the  factor  corresponding  to  the  average  loss  of 
14  to  15  per  cent,  of  neutral  substances  and  hydro xyabietic 
acids. — C.  A.  M. 

Chemical  examination  oj  wheat  germ.     Power  and  Salway. 
See  XIXa. 

Patents. 

Wood  oil ;    Process  jor  preventing  the  coagulation  of- 


when  heated.     A.  Beringer.     Ger.  Pat.  261,403,  Sept.  27, 
1912. 

When  wood  oil  is  heated,  it  tends  to  coagulate,  rendering 
its  use  for  making  varnishes,  etc.,  somewhat  limited. 
It  is  now  found  that  by  adding  to  the  oil  sulphur,  a 
sulphide,  selenium,  or  a  selenide,  either  alone  or  in  mixtures, 
this  coagulation  may  be  prevented. — T.  F.  B. 

Hydrogenaling  fatty  materials.  C.  Ellis,  Montclair,  N.Y., 
U.S.A.  Eng.  Pat.  24,084,  Oct.  22,  1912.  Under 
Int.  Conv.,  Oct.  23,  1911. 

See  Fr.  Pat.  449,668  of  1912  ;  this  J.,  1913,  497.— T.  F.  B. 

Grease;      Method    of    extracting from    grease-bearing 

materials.     C.  R.  Mayo,  London.     U.S.  Pat.  1,068,354, 
July  22,  1913. 

See  Eng.  Pats.  8600.  17,125,  and  22,615  of  1909;    this 
J.,  1910,  941.— T.  F.  B. 

Soap  ;     Process  for   tJie   manufacture   of  [hard] .     J. 

Leimdorfer,  Budapest.     Eng.  Pat.  8332,  April  6,  1912. 
Under  Int.  Conv.,  April  6,  1911. 

See  Fr.  Pat.  442,248  of  1912  ;  this  J.,  1912,  936.— T.  F.  B . 

Soap  in  the  form  of  tablets  or  the  like  ;  Process  of  making . 

M.  Castenholz,  Cologne,  Germany.     Eng.  Pat.  25,221, 
Nov.  4,  1912. 

See  U.S.  Pat.  1,057,931  of  1913  ;  this  J.,  1913,498.— T.F.B. 

Hydrogenated  fatty  food   product.     U.S.    Pat.    1,067,978. 

See  XIXa. 


XIII.— PAINTS  ; 


PIGMENTS  ;    VARNISHES  ; 
RESINS. 


The    colouring   matter   of  stick-lac.     Dimroth    and    Gold- 
schmidt.     See  IV. 

Cellulose   and   other   products  from   resinous   waste   wood. 
Luttringer.     See  V. 

Determination  of  rosin  in  blown  oils.     Fahrion.     See  XII. 


Patents. 


G. 


Carbon    or    lampblack ;     Method    of   producing  — 

Fernekes,    Pittsburgh,    Assignor    to   J.    A.    Snee,    West 
Elizabeth,  Pa.     U.S.  Pat.  1,066,894,  July  8,  1913. 

A  STKEAM  of  methane  at  atmospheric  pressure  is  passed 
into  a  chamber  maintained  at  a  temperature  of  not  less 
than  1300  ( '.,  whereby,  it  is  claimed,  the  gas  is  immediately 
and  completely  dissociated  into  carbon  and  hydrogen. 

— W.  E.  F.  P. 

Pigment  from  desulphurised  spent  oxide  from  gas  purifica- 
tion ;    Preparation  of  a .     C.  J.   H.   Madsen.     Ger. 

Pat.  261,000,  June  11,  1912. 
The   desulphurised    *pcnt   oxide,   without   any   chemical 
treatment,  is  worked  up  into  a  homogeneous  pigment  by 
mechanical  means  (fine  wet  or  dry  grinding  or  the  like  I. 
According  to  the  natuie  and  origin  of  the  spent  oxide, 
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the  pigment  obtained  may  have  a  deep  blue,  olive-green, 
or  brown  colour. — A.  S. 


Shellac  and  its  allied  lacs  ;    Process  of  refining  ■ 


-.     H. 

Cassard,  Baltimore,  Md.     U.S.  Pat.  1,066,794,  July  8, 
1913. 

Shellac  and  its  allied  lacs  are  refined  by  subjecting 
them  to  the  combined  action  of  two  solvents,  an 
alcoholic  solvent  for  the  lac,  and  a  hydrocarbon  solvent 
for  the  wax,  at  a  temperature  above  the  melting  point 
of  the  wax,  i.e.,  from  57°  to  84°  C.  The  vapours  of  the. 
solvents  are  condensed  and  returned  to  the  mixture  being 
heated.  The  mixture  on  standing  at  the  above-named 
temperature  separates  into  layers  which  can  be  run  off 
separately,  and  the  two  constituents  of  the  lac  recovered 
from  them. — E.  W.  L. 

Resin-like  condensation  products  ;  Process  for  the  production 

of .     F.  Pollak,  Berlin.     Eng.  Pat.  13,431,  June  7, 

1912.     Under  Int.  Conv.,  June  7,  1911. 

See  Fr.  Pat.  447,969  of  1912  ;  this  J.,  1913,  436.  Refer- 
ence is  directed  in  pursuance  of  Sect.  7,  Sub-sect.  4,  of  the 
Patents  and  Designs  Act,  1907,  to  Eng.  Pat.  1921  of  1908. 

— T.  F.  B. 

Gluten;    Process  for  the  solution  of in  formic  acid. 

G.  G.  Dlesser,  Zurich,  Switzerland.     Eng.  Pat.  16,615, 
July  16,  1912. 

See  Fr.  Pat.  446,349  of  1912  ;  this  J.,  1913,  151.— T.  F.  B. 

Bodies  obtained  from  solutions  of  albumin  in  formic  acid  ; 
Process  for  increasing  the  elasticity  of — — .  G.  G. 
Diesser,  Zurich,  Switzerland.  Eng.  Pat.  16,616.  Julv  16, 
1912. 

See  Fr.  Pat.  446,348  of  1912  ;  this  J.,  1913,  151.— T.  F.  B. 


Varnishes  ;     Manufacture    of - 


-.     L.    Meunier,    Lyons, 
France.     U.S.  Pat.  1,067,536,  July  15,  1913. 

See  Fr.  Pat.  448,529  of  1911  ;  this  J.,  1913,  436.— T.  F.  B. 

Pine-oil,  turpentine-oil,  and  the  like  ;    Process  for  refining 

raw  unrefined .     J.  Schindelmeiscr,  Dorpat,  Russia. 

U.S.  Pat.  1,068,174,  July  22,  1913. 

See  Eng.  Pat.  4775  of  1912  ;  this  J.,  1912,  784.— T.  F.  B. 


XIV.— INDIA-RUBBER ;  GUTTA-PERCHA. 

Plantation  rubber  ;    Sodium  bisulphite  in  the  manufacture 

of .     C.    Beadle,    H.    P.    Stevens   and   S.    Morgan. 

India  Rubber  J.,  1913,  46,  222—223. 

Pale  crepe  rubber  can  be  and  is  prepared  by  inhibiting 
surface  darkening  through  the  addition  of  from  1  to  6 
parts  of  sodium  bisulphite  to  2400  parts  of  the  latex. 
The  authors  state  that  physical  tests  en  vulcanised 
samples  show  very  little  difference  between  rubbers 
prepared  with  and  without  bisulphite,  the  former  being 
perhaps  slightly  superior.  This  may  be  due  to  the  fact 
that  bisulphite  tends  to  make  the  rubber  dry  rather 
more  slowly.  It  is  concluded  that  bisulphite  preserves 
the  pale  colour  without  damaging  qualify  but  rather 
the  reverse. — H.  E.  P. 


Kickxia  clastica  rubber;     Valuation  of  - 


-.     D.   Spencc 
and  W.  F.  Russell.     Kolloid-Zeits.,  1913,  13,  41—46. 

Authenticated  specimens  of  Kickxia  elaMica  latex  from 
Cameroon  were  coagulated  by  means  of  tannin  and  also 
by  formalin,  both  alone  and  in  presence  of  "  kalaitin  " 
and  hydroxylamine  hydrochloride.  The  resulting  rubbers 
all  appeared  to  be  of  very  high  grade,  the  loss  on  washing 
varying  between  0-65  and  1-3  per  cent.,  whilst  the  amount 
soluble  in  acetone  was  from  918  to  10-6  per  cent.,  calcu- 
lated on  the  washed  and  dried  rubber.  Ash  was  found 
to  the  extent  of  0-38  to  0-69  per  cent.,  whilst  the  nitrogen 
varied  from  10  to  117  per  cent.,  except  in  one  case,  when 


0-48  per  cent,  only  was  found,  in  the  sample  coagulated 
with  formalin  and  hydroxylamine ;  this  sample  also 
differed  from  the  remainder  in  colour,  being  yellow,  whilst 
the  others  were  brown,  and  it  vulcanised  less  rapidly 
than  the  other  specimens;  with  all  the  Kickxia  rubbeis 
vulcanisation  proceeds  less  rapidly  than  in  the  case  of 
Hevea  rubber.  A  number  of  vulcanisation  tests  were 
made  at  141°  C,  using  6  percent,  of  sulphur,  on  the  rubber, 
alone  or  mixed  with  an  equal  weight  of  zinc  oxide,  and  for 
different  periods  ;  the  physical  properties  of  the  products 
differed  considerably  amongst  themselves,  but,  in  general, 
the  best  of  the  products  compared  very  favourably  with 
high-grade  plantation  Hevea  rubbers  (see  also  this  J.,  1911, 
436  ;   1913,  204).— T.  F.  B. 

Ebonite  ;   Xotes  on  the  testing  of for  electrical  purposes. 

C.  C.  Paterson,  E.  H.  Rayner,  and  A.  Kinnes.  J.  Inst. 
Elect.  Eng.,  1913,  50,  Pt.  217.  Collected  Researches, 
Nat.  Phys.  Lab.,  1913,  10,  175—187. 

Fkom  the  results  of  tests  made  at  the  request  of  the 
Admiralty  the  following  specification  has  been  drawn  up 
for  sheet  ebonite  used  in  the  Navy.     The  ebonite  should  be 
made  from  the  best  Para  rubber  without  adulteration. 
Specific  gravity  should  not  exceed   1-21.      Yield  test.     A 
cantilever  of  the  ebonite  25  mm.  (1  in.)  wide  and  10  mm. 
(|  in.)  thick,  supporting  a  1  lb.  weight  152  mm.  (6  in.)  from 
the  support  shall  be  placed  in  an  oven  kept  at  70°  C.     The 
point  of  support  of  the  weight  should  not  drop  more  than 
15  mm.  (about  f  in.)  in  2  hours,  the  distance  dropped  being 
measured  before  and  after  the  test  with  the  weight  re- 
moved.    Electric  strength.     The  electric  strength  measured 
under  the   conditions   described   shall   not   be  less   than 
125,000    volts   per   mm.    (R.M.S.).     For   the   test   metal 
spheres  51   mm.   (2  in.)  diam.,  are  fitted  exactly    into 
machined    spherical    recesses    on    opposite    sides    of    the 
material  so  that  the  thickness  of  ebonite  between  the 
spheres  is  about  0-5  mm.     An  alternating  potential  differ- 
ence with  an  approximately  sine-wave  distribution  is  put 
across  the  spheres,  and  the  voltage  gradually  raised  over 
a  period  of  1  minute  until  breakdown  occurs.     If  the  test 
be  carried  out  under  oil,  a  specimen  100  mm.  (4  in.)  diam. 
will  suffice  to  prevent  sparking  round  the  edges.     At  least 
two  specimens  must  be  tested,  and  if  one  passes  the  test, 
the  material  shall   not  be  rejected.     The  authors'  tests 
showed  that  no  other  ebonite  is  equal  in  electric  strength 
to  that  made  from  pure  Para  rubber  and  sulphur  only. 
Plantation    Para    (obtained   in    1909)   did  not  give  such 
good  results  as  Brazilian  Para  rubber.     Of  the  common 
adulterants,  the  only  one  which  did  not  greatly  diminish 
the  electric  strength  was  French  chalk  (powdered  steatite). 
Whilst  the  test  of  electric  strength  is  the  only  real  criterion 
of  quality  for  ebonite  to  be  used  for  high-tension  insulation, 
the  sp.  gr.  and  yield  tests  are  very  useful,  as  they  will 
serve  to  eliminate  nearly  all  but  the  best  grades  of  ebonite. 

— A.  S. 

Butadiene  hydrocarbons  ;   Pyrogenic  decomposition  of . 

H.  Staudinger,  R.  Endle,  and  J.  Herold.     Ber.,  1913, 
46,  2466—2477. 

When  isoprene  is  led  through  a  tube  heated  to  750°  C, 
it  is  converted  to  the  extent  of  45 — 55  per  cent,  into  a  tar, 
similar  to  coal  tar,  in  which  benzene,  toluene,  naphthalene, 
a-methylnaphthalene,  anthracene,  chrysene,  etc.,  can  be 
detected  ;  butadiene,  hydrogen,  methane,  efhylene,  and 
retort  carbon  are  also  formed.  At  400° — 500°  C.  isoprene 
is  only  partly  decomposed,  yielding  terpene  hydrocarbons 
similar  to  those  formed  as  by-products  in  the  ]>olymeiisa- 
tion  of  isoprene  to  caoutchouc  ;  amylene  is  among  the 
products.  At  600° — 700°  C.  a  mixture  of  unsaturated 
hydrocarbons  resembling  a  crude  petroleum  is  obtained, 
together  with  gases  (ethylene,  propylene,  butadiene).  At 
750°  C.  aromatic  compounds  are  formed  almost  exclusively. 
The  stability  of  isoprene  is  increased  by  dilution,  r.g.,  by 
diminishing  the  pressure;  at  20 — 25  nun.  the  decoxnpoa 
tion  at  700°  C.  is  practically  the  same  as  that  at  about 
500°  C.  at  atmospheric  pressure.  At  15  mm.  nrewore 
isoprene  can  be  distilled  several  times  over  a  platinum 
spiral  heated  to  bright  redness  (see  this  J.,  1911,  1033) 
without  being  notably  decomposed.     These  results  show 
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that  in  the  preparation  oi  isoprene  or  butadiene  by  pyro- 
genk  reactions,  favourable  yields  can  be  obtained  only  if 
strongly  diluted  vapours  be  used,  and  these  be  exposed  to 
-i  high  temperature  for  as  shorl  a  time  as  possible.  Buta- 
diene, dimethylbutadiene,  and  amylene  give  somewhat 
similar  results  to  isoprene  on  pyrogenio  decomposition. 
Amyl  and  butyl  alcohols  yield  no  tar,  but  both  yield  small 
quantities  of  butadiene  :  among  the  products  from  amyl 
alcohol,  ethylene  and  propylene  were  detected. — A.  S. 

Patents. 

Caoutchouc  and  the  like  ;    Process  and  apparatus  for coagv- 

luting  the  viill:  juice  of  plants  furnishing .      W.  Pahl, 

Dortmund.  Prussia.     Eng.  Pat.  24,15(5,  Oct.  22,  1912. 

Carbon  dioxide  from  a  bottle  containing  it  in  the  liquid 
state  i-  caused  to  pass  through  an  injector-like  atomising 
apparatus  which  is  fed  with  latex.  The  latex  is  atomised 
and  complete  coagulation  is  stated  to  be  effected.  (Cf. 
this  J.,   1911,  225.)— E,  W.  L. 

Impregnating  material  from  viscose  and  rubber.     Ger.  Pat. 
262,552.     Sec  VI. 

Treatment  of  hides  and  manufacture  of  rubberised  leather. 
Eng.  Pat.  4488.     See  XV. 

Manufacture  oj  unsaturated  hydrocarbons  and  intermediate 
products.     Eng.  Pat.   13,923.     See  XX. 


XV.— LEATHER;     BONE;    HORN;    GLUE. 

Phenolcarbozylic   acids;     Carbomcthoxy- derivatives   oj 

md  their  use  for  syntheses.     IX.     E.   Fischer   and  M. 
Rapaport.     Ber.,  1913,  46,  2389—2401. 

Pvrogallolcabboxylic  acid  can  be  converted  into  its 
tricarbomethoxy-derivative,  in  good  yield,  by  treatment 
several  times  in  succession  with  methyl  chlorocarbonate 
and  alkali.     The  corresponding  chloride,  obtained  from 
the    carbomethoxy-dcrivative    by    means    of    phosphorus 
pentachloride,    interacts    with    benzene    and    aluminium 
chloride  to  give  a  product,  which  on  hydrolysis,  yields 
2.3.4-trihydroxybenzophenone  (Alizarin  Yellow  A.).     With 
p-hydroxybenzoic  acid  in  alkaline  solution,  the  chloride 
a  product  from  which  by  elimination  of  the  carbo- 
methoxy-groups,     the     didepside,     pyrogallol-carboyl-/>- 
bydroxybenzok  acid,    (HO)3C,H2.CO.O.C6H4(COOH),   is 
obtained.     (Carboyl  is   proposed  as  a  name  for  the  acyl 
ii>  corresponding   to   carbonic   acid.)      By   treatment 
of    the    chloride    of    the    carbomethoxy-dcrivative    with 
dextrose  and  qoinoline  in  chloroform  solution,  in  a  similar 
manner  to  that  previously  described  for  the  corresponding 
gallic  acid  derivative  (this  .J.,  1912,  503),  penta-[tricarbo- 
boxypyrogalloloarboylj-dextrose  was  obtained,  and  this 
on  hydrolysis  yielded  a  tannin -substance,  pentapyrogallol- 
i  irbovUextrose,     C,H»Oi-[(HO)gCgHt.CO]s,      which     is 
road   i-  a  structural  isomcride  of  pcntagalloyldcxtrosc 
{toe  <-,!.).     The  pyrogaHo]  derivative  begins  to  sinter  at 
about  160'  C.  and  mens  at  about  200°  C.  with  evolution  of 
okmration.     It  differs  from  the  gallic 
!    derivative   chiefly    by   its   very  sparing   solubility 
in  i  old  water.      It  di--olvc,  somewhat   more  easily  in  hot 
watf-r,  and  the  -olut  ion  gives  the  ordinary  tannin  reactions. 
r  li  red  thai  the  difference  between  the  pyrogallol 

and  gallic  acid  derivatives  is  in  the  power  of  fo'ming 
■  oDoidal  solutions  with  water  rather  than  in  true  solubility. 
This  difference  extendi  to  the  iron  compounds  of  the 
tannin-,  hence  unlike  thr  iron  compound-  of  fie  taimin 
from  gallic  n<  id,  the  iron  compounds  of  the  ta-nin  from 
pyrogallol  cannol  be  need  for  making  inks.  Two  determina- 
tion- of  the  optical  activity  of  the  tannin  from  pyrogallol 
in  alcoholic  -olut ion  at  1 H' C.  gave  [ajn  = +69-01  and 
•  2.V  ro-fx-etivHy.—  A.  S. 


solutions.  The  relative  effect  of  different  electrolytes 
on  the  swelling  varies  according  to  the  concentration,  e.g., 
in  concentrated  solutions  sodium  sulphate  is  less  active 
than  sodium  chloride  and  may  even  produce  contraction, 
but  in  dilute  solutions  (less  than  0-2  A7)  it  is  more  active. 
If  the  salts  are  dissolved  with  the  gelatin  in  making  the 
original  jelly,  they  diffuse  out  and  behave  in  the  same  way 
as  they  would  if  originally  dissolved  in  the  outer  solution. 
On  the  basis  of  these  and  other  results  the  author  believes 
that  the  swelling  is  not  caused  by  a  single  process,  but 
by  two  or  more,  and  that  a  particular  effect  may  pre- 
ponderate according  to  circumstances.  .The  whole  process 
certainly  cannot  be  explained  on  osmotic  grounds,  though 
osmotic  phenomena  are  not  excluded.  Probably  elcctro- 
endosmese  may  play  a  part,  the  gelatin  being  enclosed  by 
a  polarisable  membrane,  and  the  electromotive  force  coming 
from  diffusion  or  membrane   potentials. — W.  H.  P. 

Patents. 

Belting  ;     Composition  for   treating  .     A.    Vacheron, 

Lyons,    France.     Eng.    Pat,    20,554,    Sept.    9,    1912. 

A  mixture  of  pine  oleoresin  (15  parts),  clarified  cod  liver 
oil  (30),  petroleum  oil  (53),  and  nitrobenzene  (2  parts  by 
weight).— J.  R.  B. 

Rubberised  leather  ;   Treatment  of  hides  and  manufacture  of 

.     J.  Herbert,  London.     Eng.  Pat,  4488,  Feb.  21, 

1913. 

Raw  hides  are  soaked  in  a  solution  of  borax,  then 
"  blubbered,"  depilated  after  liming,  treated  with  alum 
and  placed  in  consecutive  baths  of  (1)  sulphuric  acid,  red 
arsenic,  borax,  asbestos  dissolved  in  sulphuric  acid,  rubber 
solution,  naphtha  and  benzine ;  (2)  naphtha,  borax  and 
rubber  solution. — J.  R.  B. 

Tanning  process  for   the  preparation   of  sole-leather.     P. 

Castiau,  Renaix,  Belgium.     U.S.  Pat,   1,067,796,  July 

22,  1913. 
See  Fr.  Pat,  440,736  of  1912  ;  this  J.,  1912,  830.— T.  F.  B. 


XVI.- SOILS  ;    FERTILISERS. 


Patent. 


O.  K.  Slater,  Chicago, 


ejeirjtn,  :     Swelling   of   —      in    aqueous    tolutions.     R. 
Bhreoberg.    Bfcehem.   Zeits..    1013,   53,   809—990. 

The  author  ha*  carried  out  and  tabulated  the  results  of  a 
Urge  number  of  experiment*  upon  the  »welling  of  10  and 
2<)  per  cent,  gelatin  jellies  in  water  and  in  various  aqueous 


Fertilizer  ;  Process  of  making  — 

111.     U.S.  Pat.  1,067,224,  July  8,  1913. 

A  mixture  of  slag  and  phosphatic  material  is  disintegrated 
by  the  action  of  steam,  and  treated,  while  still  moist,  with 
sulphurous  fumes.  The  product  may  then  be  subjected  to 
the  action  of  ammoniacal  vapours. — E.  W.  L. 


XVII.— SUGARS ;  STARCHES  ;  GUMS. 

Sucrose;    Determination  of by  double  polarisation   in 

[beet]  molasses.  E.  Saillard,  A.  Wohrung,  and  M.  Ruby, 
('ire.  hebd.  Syndic.  Fabric.  Sucre  France.  Nos.  1260 — 
1262,  May,   1913. 

In  the  case  of  beet  molasses  the  usual  double  polarisation 
method  of  determining  sucroso  gives  too  low  results  (cf.  this 
J.,  1911,  62 — 64),  owing  to  the  influence  of  optically  active 
nitrogenous  substances  and  also  to  certain  salts,  which  are 
always  present.  The  error  arising  from  the  optically 
active  nitrogenous  substances  may  be  avoided  by  the 
hydrochloric  acid  and  urea  process  of  acid  din n  I 
polarisation,  but  that  originating  from  the  salts  still 
i  e mains,  and  the  acidity  after  inversion  of  the  pure 
sucrose  solution  used  for  determining  the  constant 
cannot  be  the  name  as  that  of  the  molasses  analysed 
The  sulphurous  acid  polarisation  (this  J.,  1912,  1195) 
is  subject  to  the  same  disadvantage  s,  and,  more- 
over, gives  results  which  are  uncertain  compared  with 
the  true  hydrochloric  acid  polarisation,  differences  ss 
high  as  20  per  cent.,  it  is  stated,  being  possible.  Experi- 
ments  on   the  action  of  the  salts   and  optically    active 
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nitrogenous  substances  present  in  molasses,  and  of  hydro- 
chloric, sulphurous,  and  acetic  acids  on  sucrose  and  invert 
sugar,  have  led  the  author  to  devise  the  following  double 
polarisation  process  of  determining  the  sucrose  in  beet 
molasses  :  52  grms.  of  the  sample  are  defecated  with 
20c.c.  of  basic  lead  acetate,  made  up  to  200  c.c,  and  filtered. 
100  c.c.  of  the  filtrate  are  treated  with  sulphurous  or  oxalic 
acid  to  precipitate  the  lead,  the  excess  of  the  precipitant 
neutralised  by  dry  calcium  or  barium  carbonate,  some 
decolourising  carbon  added  if  necessary,  and  the  liquid 
filtered.  For  the  direct  reading,  50  c.c.  of  the  solution 
are  treated  with  sodium  or  potassium  chloride  containing 
the  equivalent  of  the  chlorine  present  in  the  hydrochloric 
acid  used  for  inversion  (6-5  c.c.  of  solution  of  sp.  gr.  1-188), 
made  up  to  100  c.c,  and  polarised  at  20°  C.  For  the 
inversion  reading.  50  c.c.  of  the  solution  are  hydrolysed 
with  6-5  c.c.  of  hydrochloric  acid  (sp.  gr.  1188)  in  the  usual 
manner,  neutralised  with  sodium  or  potassium  hydroxide, 
cooled,  and  polarised  at  20°  C.  Finally,  the  constant  to  be 
used  in  the  calculation  of  the  percentage  result  is  estab- 
lished under  similar  conditions  to  those  of  the  actual 
determination. — J.  P.  O. 

Hydrolysis  of  cellulose.   I.     Willstatter  and  Zechmeister. 

See  V. 

Patents. 

Sugar    crystals ;     Process    and   apparatus   for    separating 

syrup  from or  for  liquoring  sugar.     W.  Ritter  von 

Proskowetz.     Ger.  Pat.  261,169,  March  1,  1912. 

The  massecuite  is  placed  in  an  upright,  fixed  cylindrical 
vessel  with  perforated  wall,  being  kept  as  near  the  periphery 
as  possible,  and  is  subjected  to  the  action  of  radial 
jets  of  compressed  air  issuing  from  the  rotating 
axis  of  the  cylinder.  The  massecuite  is  thrown  against 
the  wall  of  the  cylinder  by  the  jets  of  air,  and  the  syrup 
passes  through  the  perforations.  By  reason  of  the 
rotary  motion  imparted  to  the  jets  of  air,  fresh  portions 
of  the  massecuite  are  continually  exposed  and  stoppage 
of  the  perforations  is  avoided. — A.  S. 

Starch  ;    Continuous  drying  apparatus,  especially  for ■. 

Sudenburger  Maschinenfabrik  und  Eisengiesserei-A.-G. 
zu  Magdeburg.     Ger.  Pat.  261,259,  April  23,  1912. 

The  drying  chamber  is  divided  into  a  number  of  compart- 
ments, e.g.,  sixteen,  through  which  the  starch,  on  suitable 
supports,  is  conveyed  by  means  of  an  endless  chain. 
A  current  of  air  is  introduced  into  the  last  compartment, 
e.g.,  the  sixteenth,  and  after  passing  through  say  the 
next  two  compartments,  and  cooling  the  dried  starch 
therein,  is  led  out  of  the  drying  chamber  to  a  heater, 
after  which  it  is  returned,  say  at  the  eleventh  compartment, 
and  passes  through  and  dries  the  starch  in  the  compart 
ments  up  to  No.  4,  from  which  it  is  discharged. — A.  S. 


Beetroot  -•  ;  Treatment  of  - 


-.     L.  Dautrebande,  Daussoulx, 
Belgium.     U.S.  Pat.  1,067,976,  July  22,  1913. 

SEEFr.  Pat.  414,329  of  1910  ;  this  J.,  1910, 1222.— T.  F.  B. 
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Hops  ;    The  constituents  of .     F.  B.  Power,  F.  Tutin 

and    H.    Rogerson.     Chem.    Soc.    Trans.,    1913,    103, 
1267—1292. 

Kentish  hops  were  extracted  with  hot  alcohol  and  the 
extract  distilled  in  a  current  of  steam  to  remove  the 
essential  oil.  From  the  portion  of  the  extract  soluble 
in  water  were  isolated  small  quantities  of  choline  and 
I-asparagine.  The  aqueous  liquid  also  contained,  besides 
tannin,  a  quantity  of  potassium  nitrate  and  a  sugar  yielding 
d-phenylgluoosazone,  together  with  an  amorphous 
substanoe  with  an  intensely  bitter  taste.  The  portion 
of  the  alcoholic  extract  insoluble  in  water  consisted  of 
a  dark-green  oily  resin  equivalent  to  141  per  cent,  of  the 
hops.  From  this  were  isolated  :  ceryl  alcohol,  hentria- 
oontane,  a  phytosterol,  a  phytosterol  glucoside,  a  mixture 


of  volatile  fatty  acids,  saturated  and  unsaturated  non- 
volatile acids,  comprising  palmitic,  stearic  and  cerotic 
acids,  a  compound  isomeric  with  arachidic  acid,  cluytinic 
and  linolic  acids ;  a  new  phenolic  substance  humulol, 
C17H1804,  m.  p.  196°  G,  yielding  on  hydrolysis  p-hydroxy- 
benzaldehyde ;  a  new  crystalline  phenolic  substance, 
xanthohumol,  C13H1403,  m.p.  172°  C,  tasteless  and  orange- 
yellow  in  colour.  The  authors  conclude  that  the  bitterness 
of  hops  is  not  due  to  any  single  substance,  such  as 
"  hop  bitter  acid  "  or  "  lupulic  acid,"  but  is  to  be  attributed 
to  a  number  of  products  most  of  which  are  amorphous. 
Some  of  these  substances  are  soluble  in  water,  whilst 
others  are  constituents  of  the  resin.  The  crystalline 
phenolic  substance,  humulol,  possesses  a  bitter  taste. 
The  custom  of  differentiating  the  constituents  as  a-,  /3-,  y- 
resins  is  misleading,  as  the  resinous  material  is  far  more 
complex  in  character  than  the  methods  employed  for 
separating  these  three  resin-fractions  would  indicate. 
The  various  products  obtained  from  hops  by  ordinary 
processes  of  separation,  and  supposed  to  represent  the 
bitter  principles,  are  evidently  of  very  indefinite  nature. 
The  resinous  material  contains  a  large  proportion  of  the 
ordinary  fatty  acids  and  their  esters ;  consequently 
methods  of  valuation  based  on  the  titration  of  extracts 
obtained  by  means  of  petroleum  spirit,  etc.,  must  be  of 
very  doubtful  utility. — J.  F.  B. 

Hops;   The  nitrogenous  constituents  of .     (Preliminary 

note.)    A.  C.  Chapman.     Chem.  Soc.   Proc,  1913,  29, 
182—184. 

In  1910  the  author  (see  Proc.  Intern.  Congress  of  Brewing, 
1,  93)  succeeded  in  obtaining  certain  crystalline  basts 
from  hops.  In  view  of  the  recently  published  paper  of 
Power  and  others  (see  preceding  abstract)  an  account  of 
the  author's  further  investigation  so  far  as  it  has  now 
gone  is  given. 

In  the  first  method  of  working  the  concentrated  aqueous 
extract  of  hops  was  precipitated  with  basic  lead  acetate, 
and  the  filtrate,  after  the  removal  of  the  excess  of  lead, 
was  precipitated  with  phosphotungstic  acid  and  ammonia  - 
cal  silver  solution  used  for  the  precipitation  of  purines. 
Histidine,  betaine,  choline,  and  asparagine  were  isolated, 
together  with  other  substances  not,  at  present,  identified. 

In  the  second  method  the  hops  were  mixed  with  lime, 
boiled  with  water,  and  the  resulting  mixture  evaporated, 
dried,  powdered,  and  extracted  with  alcohol.  This 
extract  was  freed  from  alcohol,  and  precipitated  with 
phosphotungstic  acid.  The  solution  of  the  bases  thus 
obtained  was  precipitated  with  an  ammoniacal  solution 
of  silver  chloride,  and  from  the  resulting  precipitate 
adenine  and  hypoxanthine  were  isolated.  In  the  nitrate 
from  the  purine  precipitate,  betaine  and  choline  were 
again  obtained. 

In  the  third  method  the  hops  were  extracted  with 
ammoniacal  amyl  alcohol,  which  was  in  turn  extracted 
with  water  acidified  with  hydrochloric  acid  and  the  extract 
was  treated  with  phosphotungstic  acid. 

In  order  to  obtain  confirmatory  evidence  as  to 
the  nitrogenous  constituents  present,  a  concentrated 
aqueous  extract  of  hops  was  treated  with  a  mixture 
of  alcohol  and  acetic  acid,  filtered,  the  filtrate  freed  from 
alcohol,  and  the  residue  extracted  with  water.  This 
aqueous  extract  was  then  treated  systematically  with 
various  immiscible  solvents. 

Diastase  modified  by  heat  ;    Action  of  hydrochloric  acid  gas 

on .     IX.    T.    Panzer.     Z.    phvsiol.    Chem..    1913, 

86,  322—339.  (See  also  this  J.,  1913,  41,  441,  547, 
620,  669,  707,  708.) 
The  experiments  on  the  action  of  dry  hydrogen  chloride 
upon  diastase  have  been  repeated,  under  comparative 
conditions,  upon  diastase  previously  rendered  inactive 
by  boiling  its  aqueous  solution  for  5  minutes,  then 
precipitating  with  alcohol  and  drying.  Aa  regards  the 
absorption  of  hydrogen  chloride  and  the  gradual  removal  of 
a  portion  of  the  latter  on  prolonged  expoavre  to  reduced 
pressure,  the  two  kinds  of  diastase  behaved  very  similarly. 
But,  whereas  active  diastase  contains  an  atomic  grouping 
which  absorbs  hydrogen  chloride  without  an  equivalent 
increase  in  acidity,  the  modified  diastase  shows  an  inereas3 
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in  aciditv  equival-nt  to  the  hydrogen  chloride  absorbed. 
In  ordinary  diastase  this  is  the  group  upon  which  its 
enzvnnc  aetrrity  depends;  by  absorption  of  hydrogen 
chloride  the  diastase  loses  its  activity  but  regains  it  when 
exposed  to  reduced  pressure,  whereby  the  hydrogen 
chloride  i.-  partially  removed.  On  Heating,  tins  particular 
group  is  changed.  80  thai  the  heated  diastase  is  no  longer 
active  and  no  longer  combines  with  hydrogen  chloride 
in  the  special  manner  indicated.  The  heated  diastase, 
however,  is  still  capable  of  giving  up  a  portion  of  its 
hydrogen  chloride  under  reduced  pressure,  though  more 
slowly  than  the  original  diastase,  and  in  so  doing  it  recovers 
a  slight  deg.ee  of  ensymk  activity  which  bad  been  totally 
rappreeaed  l>v  the  heating.  it  is  probable  that  the 
hydrogen  chloride  attacks  certain  other  groups  of  the 
inactive  heated  diastase,  so  modifying  th<m  that  they 
up  a  portion  of  the  acid  under  reduced  pressure 
and  are  converted  into  active  groups. — J.  F.  B. 

Diastase  rendered  inactive  by  heating  ;   Action  of  ammonia 

on .     A".     T.    Panzer.     Z.    physiol.    Chem.,     1913, 

86.  401 — MML 
The  experiments  were  similar  to  those  carried  out  with 
active  diastase  (this  J.,  1913,  441)  and  the  results  obtained 
were  practically  the  same.  The  enzyme  remained  inactive, 
and  the  conclusions  previously  drawn  {loc.  cit.)  are  con- 
firmed.— J.  H.  L. 

BrasSS,      /.   Purification     by    treatment     with    acids.     J. 

\|-  im  nht  im<r.  St.  Gambarjan  and  L.  Semper.     Biochem. 

Zeits.,  1913,  54,  108—121. 
The  preparation  of  Bsvertate  from  Buchner's  proceed 
•  jui.  e  i-  more  expeditious  and  yields  a  purer  product 
than  the  n-c  of  yeast  extract  or  autolysed  yeast  juice. 
A  -till  purer  product  is  obtained  if,  before  the  precipitation 
of  the  enzyme  by  acetone  or  alcohol,  the  pressed  yeast 
juice  i>  treated  with  acids  (hydrochloric,  or  better  still 
oxalic  or  sulphuric  acid)  to  precipitate  protein  matter. 
A  large  i  D  i  ■  of  acid  must  be  avoided,  but  the  amount 
■wry  to  remove  all  the  prccipitable  protein  is  usually 
not  Miftic  i<nt  to  injure  the  enzyme.  The  optimum  amount 
of  a<  id  depends  on  the  character  of  the  yeast,  and  is  best 
determined  in  each  case  by  preliminary  tests.  The 
precipitate  thrown  down  by  acids  is  practically  free  from 
invertase,  and  the  hydrolytic  power  of  the  enzyme  subse- 
quently precipitated  by  acetone  or  alcohol  is  50 — 100 
•  greater  than  when  the  acid  treatment  is  omitted. 
The  invertase  mav  be  further  purified  by  the  kaolin- 
treatment   of   Mi.haelis   (this  J.,   1908,  416).— J.  H.  L. 

fimrrtorf  //.  Railing  the  inrrrtanr  content  of  living  yeast. 
F.  Mi  i-enheimer,  St.  Gambarjan  and  L.  Semper. 
Biochem.  Zcit,.,  1913,  54,  122—154. 

Prk-sset)  beef  feast  was  mixed  with  5 — 10  times  its  weight 
of  pan  MS  rose  solution  (10 — 20  per  cent.),  and  after  1—2 
days  fermentation  was  arrested  by  addition  of  ice.  The 
yeast  was  allowed  to  mbside  for  several  hours,  then 
trated  from  the  liquid,  and  a  portion  was  withdrawn 
for  investigation  whilst  the  remainder  was  again  mixed 
with  inerose  solation  and  left  for  ■  few  more  days,  and  so 
on.     The  yeas,  withdrawn  each  time  wa«  tested  by  pre 

tiring  pressed  jmee  from  it.  precipitating  the  invertase 
ne,  and  determining  the  hydrolytic  power  of  the 
The  inverta-e  content  of  the  via  t  -torcd 
in  the  mm  -olution  increased  fairly  uniformly  to  far 
above  the  normal  value  (m  one  OS  <■  an  eight -fold  incn *  < 
wa-  otwerred),  and  finally  appeared  to  fluctuate  about  an 
upper  limit.  At  the  tame  rime  there  was  ■  falling  off  in 
I  it y.  and  the  yessi  eventually  became  autoly  ed. 
The  -ub-titiition  Of  invert   sugar  or  l»vnlose  for  sucrose 

in  these  experiment  equally  good  result*,  win 

th*  infliien-e  of  dextrote  on  the  prod  notion  of  invertase 
w»-  it  l'()  per  cent.    The  treatment  described 

I       •     -.'1  JohanrrOfl  (this  .).,   1912,  245),  appears  to 
produce    a   more   rapid  in   the   inveita;  e-eont<  nt 

♦  than  the  one  now  dettiibed,  bnt  'he  latter  a 

mor»-  convenient   for  the   purpore  of  obtaining   invertase 
preparation*    of    gTeat    activity.—  J.  H.  L. 


Bacillus  lactis  jermentens,  a  spore-forming  crganiim  pro- 
ducing butytcneglycol  from  lactose.  Ruot.  Comptes  rend., 
1913,  157,"  297—299. 

Tins  organism,  of  which  the  cells  measure  3 — 5  p  by 
0-5  /i,  and  the  spores  1-5 — 2  p  by  0-9  p,  is  a  facultative 
anaerobe  and  occurs  fairly  frequently  in  milk,  especially 
in  the  summer.  The  spores  resemble  those  of  B.  subtilis, 
and  withstand  heating  for  5  mins.  at  90°  C.  or  for  half  a 
minute  at  100°  C.  The  organism  forms  greyish  white, 
watery  colonies  on  agar-agar,  and  in  broth  cultures  it 
produces  a  mucilaginous  mass  at  the  bottom  of  the  vessel, 
whilst  the  liquid  remains  clear  but  becomes  viscous.  Tho 
bacillus  reduces  nitrates  to  nitrites,  liquefies  gelatin, 
and  coagulates  milk  with  production  of  gas.  It  ferments 
dextrose,  sucrose,  lactose,  mannitol  and  glycerol,  forming 
in  all  cases  carbon  dioxide,  hydrogen,  alcohol,  2-3-butylcne- 
glycol,  acetylmethylcarbinol,  and  formic  and  acetic 
acids  (see  also  this  J.,  1912,  247).— J.  H.  L 


Wines  ;    Influence  of  the  yeast    on    the    variations    of   dry 

extract     and     glycerol-confent      of  .        J.    Ventre. 

Comptes  rend.,   1913,   157,  304—307. 

Wine  yeasts  show  considerable  differences  in  their  effect 
on  the  dry  extract  of  must.  Yeast  of  champagne,  e.g., 
appears  to  produce  a  diminution  comparable  with  the 
attenuation  produced  by  certain  yeasts  in  brewery  worts. 
Yeast  of  Medoc,  on  the  other  hand,  effects  practically 
no  change  in  the  amount  of  dry  extract  present.  Addition 
of  sulphurous  acid  to  must  diminishes  the  attenuation 
produced  by  certain  yeasts,  notably  by  that  of  cham- 
pagne. These  differences  are  largely  due  to  variations 
in  the  amount  of  glycerol  formed  by  different  yeasts, 
which  in  white  wines  may  range  from  3-2  to  4T  per  100 
parts  of  sugar  originally  present,  or  in  the  case  of  red  wines 
from  3-6  to  4-2  parts.  In  musts  treated  with  sulphurous 
acid  the  quantity  of  glycerol  produced  is  practically  the 
same  in  all  cases  (3-5 — 3-7  parts). — J.  H.  L. 

Manufacture   of  sodium  cyanide  from   vinasse.     Vasscur. 

See  VII. 

Patents. 

Water  for   brewing   and   malting   purposes  ;     Process  for 

improving .     E.    Jalowetz,     E.    Richter,    and    A. 

Schuekher,  Vienna.     Eng.  Pat.  25,582,  Nov.  7,   1912. 
Under  Int.  Conv.,  Nov.  13,  1911. 

The  water  is  heated  in  an  open  tank  and  stirred  vigorously 
in  order  to  cause  precipitation  of  calcium  and  magnesium 
carbonates,  which  arc  then  removed  by  decantation 
or  filtration.— W.  P.  S. 

Milting  drumi.  F.  Kniittel,  and  Borliner  Act.-Ges.  f. 
Eisengiesserei  u.  Maschinenfabr.,  Charlottenburg,  Ger- 
many.    Eng.  Pat.  17,502,  July  27,  1912. 

See  U.S.  Pat.  1,064,490  of  1913 ;  this  J.,  1913, 804.— T.F.B. 

Preparation    of   yeast  for  food   preparations.     Eng.    Pat. 
26,697.     See  XIXa. 


XIXa.— FOODS. 

Wheat    germ  :      Chemical    examination    of .     F.     B. 

Power  and  A.   EL  Salway.     Brit.  Pharm.  Conf.,  1913. 

I'harm.   J.,   Special   Issue,   5 — 8. 
In  addition  to  sitosterol,  the  pmencc  of  the  following 
substances  hi  wheat  germ  has  been  confirmed  :    choline, 
betaine,  allantoin,   sucrose,   dextroie,   and  n  ffinose.     No 
evidence    was    obtained    of    the    pretence    of    atparaginc. 

The  fatty  oil  separated  from  the  alcoholic  extract  amounted 

to  7  per  cent,  of  the  material  Died.  The  fatty  acids 
consist  of  palmitic-,  stearic  and  linolic  acids.  Sinapic  ac  id, 
<  nH,,Or,,  is  present  in  wheat  germ  in  very  unall  amount. 

— F.  Shdn. 


Vol.  XXXII.,  No.  16.] 


Cl.  XIXb.— WATER  PURIFICATION;  SANITATION. 


889 


Bicillus  lactis  fermentens,  a  spore-forming  organism  pro- 
ducing butyleneglycol  from  lactose.     Ruot.     See  XVIII. 


Patents. 
Yeast  for  food  preparations  ;     Preparation    of  - 


-.  E. 
Krause,  Steglitz,  Germany.  Eng.  Pat.  26,697,  Nov.  20, 
1912. 

A  mixture  of  washed  yeast  and  sugar  solution  is  allowed 
to  ferment,  and  when  fermentation  is  complete,  the 
yeast  is  killed  and  is  then  subjected  to  further  treatment 
in  order  to  produce  a  food  preparation  in  the  usual  manner. 
If  desired,  an  excess  of  sugar  may  be  employed  so  that  the 
finished  product  shall  contain  a  small  quantity  of  sugar. 

— W.  P.  S. 

dffie  substitute  ;  Compound  or  beverage  suitable  as  a 


C.   F.   Erikson,   Linkoping,  Sweden.     Eng.   Pat.    1824, 
Jan.  22,  1913. 

Suitable  grains,  such  as  rye,  are  mixed  with  about  15 
per  cent,  of  their  weight  of  juniper  berries,  the  mixture 
is  roasted  and  ground,  and  a  decoction  is  prepared  from 
the  powder.— W.  P.  S. 

Food  product  consisting  of  a  jelly  base.  P.  R.  Boyles, 
Seattle,  Wash.     U.S.  Pat.  1,067,714,  July  15,  1913. 

Two  parts  by  weight  of  pectin  are  mixed  with  1  part  of 
tartaric  acid  so  as  to  form  a  dry  granular  product. — W.  P.  S. 

Beverage  extract.  W.  H.  Post,  Assignor  to  Postum  Cereal 
Co.,  Ltd.,  Battle  Creek,  Mich.  U.S.  Pat.  1,067,938, 
July  22,  1913. 

Prunes  are  roasted  sufficiently  to  caramelise  the  sugar, 
pulped  and  extracted,  and  the  extract  converted  into  a 
solid  form,  which  can  be  dissolved  to  prepare  beverages. 

—J.  H.  J. 

Food  product ;    Hydrogenated  fatly .     C.  Ellis,  Mont- 

clair,  N.J.     U.S.  Pat,  1,067,978,  July  22,  1913. 

Hydrogenated  corn  [maize]  oil  is  combined  with  hydro- 
genated cottonseed  oil  or  other  fatty  material  so  as  to 
form  a  compound  of  lard-like  consistence  which  is  stable 
and  free  from  tendency  to  spontaneous  coagulation. 

—J.  H.  J. 

Fruit  product  ;  Process  of  making  a .     C.  Ellis,  Mont- 

clair,    N.J.,   Assignor   to   Ellis    Foster   Co.     U.S.    Pat. 
1,068,047,  July  22,  1913. 

"Citrus  fruit  culls"  are  expressed  and  the  juice  clarified, 
sterilised  and  partially  neutralised.  At  least  half  the 
water  is  then  removed  under  diminished  pressure  at  a 
low  temperature,  and  the  remainder  by  evaporation  in 
thin  layers  in  contact  with  dry  air.  The  product  is 
obtained  in  a  lamellar  form. — J.  H.  J. 


Butter ;     Process   for    the    manufacture    of  ■ 


-.  Friwi- 
Butterungsverfahren  Ges.  m.  b.  H.  Ger.  Pat.  261,035, 
June  17,  1910. 

The  cream  is  strongly  c»oled,  but  without  freezing,  for 
24  hours,  then  warmed  to  about  18° — 20°  C,  treated  with 
about  10  per  cent,  of  an  acid  "starter,"  and  after  keeping 
for  4—6  hours  at  18° — 20°  C,  a  further  10  per  cent,  of 
acid  "starter"  is  added;  the  mixture  is  then  cooled  to 
about  10° — 13°  C.  and  allowed  to  ripen  for  18 — 20  hours 
at  this  temperature,  after  which  conversion  into  butter  is 
effected  in  the  usual  manner. — A.  S. 

Animal  carcases,  slaughterhouse  refuse,  and  the  like  ;    Pro- 
cess and  apparatus  for  the  treatment  of .     A.  Som- 

mermeyer.  Ger.  Pat.  261,146,  Jan.  6,  1912.  Addition 
to  Ger.  Pat.  258.689  (see  Eng.  Pat.  8898  of  1911  ;  this 
J.,  1912,  200). 

The  material,  preferably  cut  up,  is  introduced  continuously 
into  the  cylinder  described  in  the  chief  patent  (loc.  cit.), 
through  a  pipe  provided  with  a  tapering  portion,  in  which 
works  a  screw  of  similar  shape.  By  this  means  the 
material  itself  forms  a  vapour-tight  seal  and  prevents  a 
lowering  of  the  pressure  in  the  cylinder. — A.  S. 


Egg   albumin  ;     Process  for   increasing   the  froth-forming 

properties  of .     P.  Meyers  berg.     Ger.  Pats.  261,435 

and  261,436,  Nov.  23  and  Dec.  21,  1912. 

(1).  The  albumin  is  mixed  with  pectin  substances  or  gluten 
or  with  collagen  or  products  of  hydrolysis  of  proteins. 
(2).  Starch  or  starch  paste  Is  added  to  the  albumin,  in 
addition  to  the  products  of  hydrolysis  of  proteins.  These 
additions  increase  the  value  of  albumin  for  the  manu- 
facture of  confectionery. — A.  S. 


Confectionery    [from     molasses'] ;      Manufacture     of  ■ 


M.  F.  Hahn,  Hamburg,  Germany.     Eng.  Pat.  21,284, 
Sept.  18,  1912. 
See  Fr.  Pat.  451,352  of  1912  ;  this  J.,  1913,  619.— T.  F.  B. 

Coffee  substitute  from  soya  beans  ;  Process  and  apparatus 
for  the  preparation  of  a .  H.  Buer,  Cologne,  Ger- 
many.    Eng.  Pat,  24,535,  Oct.  26,  1912. 

See  Fr.  Pat.  446,237  of  1912  ;  this  J.,  1913,  157.— T.  F.  B. 
Butter  and  cream  ;    Process  of  manufacturing  sterile 


E.  W.  Kuhn,  London.      U.S.  Pat.  1,067,743,  July  15, 
1913. 
See  Eng.  Pat.  19,298  of  1911 ;  this  J.,  1912,  554.— T.  F.  B. 


XIXb  —WATER  PURIFICATION ;  SANITATION. 

Micro-organisms  capable  of  producing  arsine.  H.  Husz. 
Svensk  Farmaceutisk  Tidskrft,  1913,  No.  16.  Apoth.- 
Zeit.,  1913,  28,  605—606. 

Of  90  different  moulds  investigated,  the  following  were 
feund  to  produce  arsine  from  arsenical  compounds: — 
Penicillium  brevicaule  (two  forms),  Aspergillus  candidus 
and  clavatus  and  three  other  Aspergillus  forms,  termed 
provisionally  A,  D  and  T,  two  of  which  constituted  the 
chief  flora  on  oil  paint  taken  from  the  damp  walls  of  a 
room.  On  the  same  paint  was  found  an  active  Actino- 
myces form  which  appears  to  be  widely  distributed  ;  when 
grown  in  lactose-  or  maltose-agar  cultures  the  colonies 
assumed  a  chalky  white  appearance  after  some  time, 
owing  to  8  pore -format  ion.  Another  active  organism,  not 
fully  characterised,  was  probably  related  to  Penicillium 
brevicaule,  and  possessed  a  chocolate  brown  colour. 

—J.  H.  L. 

Patents. 
Sewage  and  other  liquids;    Centrifugal  treatment  of- 


J.  Bromet,  Tadcaster,  F.  Thorman,  Newton  Kyme,  and 
H.  C.  Wood,  Tadcaster,  Yorks.  Eng.  Pats.  22,836, 
Oct,  7,  and  25,578,  Nov.  7,  1912. 
The  centrifuge  consists  of  three  concentric  pans  with 
vertical  sides  and  flat  tops  and  bottoms.  The  outer  and 
intermediate  pans  differ  only  slightly  in  diameter  but  the 
inner  pan  is  much  smaller.  The  outer  and  inner  pans  are 
driven  from  a  central  shaft,  and  the  intermediate  pan 
independently  from  a  sleeve  on  the  shaft.  The  screened 
sewage,  with  or  without  a  precipitant,  is  added  through  a 
central  funnel  and  passes  to  tho  periphery  of  the  inter- 
mediate pan  on  which  the  solids  are  deposited,  while  the 
liquid  passes  to  the  open  bottom  of  the  inner  pan  and  flows 
upwards  through  it,  and  oscapei  at  the  top  by  pip' 
rigidly  connected  to  the  top  of  the  outer  pan.  When  it  is 
required  to  discharge  the  collected  solids,  the  machine  is 
stopped  or  not  as  desired,  and  valves  in  the  bottom  of  the 
outer  pan  are  opened  bv  link  motioas  worked  by  a  hand 
lever,  to  allow  the  water  held  up  to  escape  ;  then  the  inter- 
mediate pan  Is  fixed,  and  scrapers  on  the  outside  of  the 
inner  pan  remove  the  solids  from  the  face  of  the  inter- 
mediate pan  through  the  open  valves  on  to  a  travelling 
belt  below.— J.  H.  J. 

Water  and  other  liquids;     Apjwratus  for   the   purification 

0f .     M.    D.   Averv.    Kansas   City,    Mo.     I   S.    Tat. 

1,066,570,  July  8,  191*3. 
A  vertical  rotatable  rod  is  fitted  in  a  closed  tank  which 
contains  the  water  to  be  treated  j    plates  having  central 
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openings  and  separated  by  insulators  are  attached  to  the 
central  rod  and  are  clamped  together.  A  current  of 
electricity  i>  Mipplied  to  the  plates,  which  act  as  electrodes. 

— W.  P.  S. 

Water   sterilised  by  meant  of  halogens  or  hypohalogenihs  . 

Process  for  rendering odourless  and  potable.     Farb- 

enfabr.  vorm.  F.  Bayer    und  Co.     Ger.    Pat.    260,653, 
March  16,   1012. 

The  >terilised  water  is  treated  with  hydrogen  peroxide  or 
similar  peroxides  or  per-componnds. — A.  S. 


XX.— ORGANIC  PRODUCTS;   MEDICINAL 
SUBSTANCES ;   ESSENTIAL  OILS. 

Opium  for  pharmaceutical  purposes  ;    Standardisation  of 

.     '"  S'onnat  opium."1     P.   van   der  Wielen.     Brit. 

Pharra.  Conf.,  1913.     Pharra.  J.,  Special  Issue,  2 — 3. 

Fob  the  standardisation  of  morphine  in  opium  the  lime 
method  of  the  British  and  Dutch  Pharmacopoeias  is  to  be 
preferred  to  those  in  which  ammonia  is  used.  Meconic 
acid  can  be  determined  by  a  modification  of  a  method 
proposed  in  1830  by  Ure.  1  grm.  of  opium  Is  macerated 
for  24  hours  with  100  c.c.  of  water  with  frequent  shaking. 
The  liquid  is  filtered  and  25  c.c.  of  the  filtrate  mixed  with 
5  c.c.  of  Goulard's  extract  [basic  lead  acetate  solution]. 
Afterstanding  for  15  minutes  the  precipitate  is  filtered  off, 
washed  with  water  till  colourless  and  dissolved  in  warm 
-V  10  hydrochloric  acid,  the  volume  being  made  up  to 
100  c.c.  This  solution  has  a  yellowish  colour.  50  mgrms. 
of  meconic  acid  are  dissolved  in  N/10  hydrochloric  acid 
and  a  01  per  cent,  solution  of  Orange  G  is  added  in  such 
a  quantity  that  when  the  whole  is  made  up  to  250  c.c.  the 
colour  is  the  same  as  that  of  the  meconic  acid  solution  from 
the  opium.  5  c.c.  of  each  of  the  two  solutions  are  placed 
in  a  small  flask  with  parallel  sides  about  1  cm.  apart  and 
divided  into  two  parts  of  about  10  c.c.  capacity.  One  drop 
of  ferric  chloride  solution  is  added  to  each  liquid.  Water 
i-  then  added  from  a  burette  to  the  darker  of  the  two 
liquids  so  as  to  make  the  colours  of  both  the  same.  The 
quantity  of  meconic  acid  can  then  be  calculated.  The 
author  -  'hat  the  morphine,  narcotine,  codeine  and 

meconic  acid  should  be  determined  in  a  large  number  of 
samples  of  opium.  By  choosing  suitable  proportions  of 
these  and  mixing  them,  it  should  be  possible  to  prepare 
an  opium  containing  standard  amounts  of  the  above  act  iv< 
principles.  There  Is  more  likelihood  of  obtaining  opium 
with  a  uniform  therapeutic  activity  by  this  method.  It 
be  preferred  to  dilution  of  opium  with  starch  or  milk 
ragai  added  in  amounts  sufficient  to  reduce  the  morphine 
font*  nt  to  10  per  cent. — F.  Shdn. 

fllpydhaMN  and  brurinr.  [Action  of  bruviim  on  isostrych- 
vmr]  R.  I'msa  and  G.  Scagliarini.  Gaz.  chim.  ital., 
WIS,  43,  II .,  50—62.     (See  this  J.,  1912,  201.) 

tmiUMUn  (this  J.,  1905,  1123)  when  treated  with 
Viromine  in  glae ial  acetic  acid  solution  yields  a  pcrbromide, 
f',,H,,NBty:  NHK'OOH.  Wh-n  this  is  treated  with 
boiling  alrohnl  for  purification,  the  corresponding  ethyl 
produced.  When  fceeted  physiologically  the 
perbronudc  shows  a  itrongef  curare. like  action  than 
isostrychnine  itvlf,  and  none  <>f  the  characteristic  action 
tryehmne. — A   S 

Itogvinifinr,    n    transformation    product    of    isoqninidfnr 
ooonauinint)  anatogotu  to  quivirinr .     M    Pfannl  and 
I     Vr«feL     Mor.at-h.   Cbem.,    1913,   34,  963— 972. 

Qtmnci*!  i*  a  prodn  I  ■  ric  with,  arid  obtained  from 

qninidinc  by  hretmg  it"  disulphatc  t<>  ]  40'  or  150° CL  As 
one  of  th'-  author  «.  n  (this  •!.,  191  1 .  709),  qoinidine 

■fwled,  f>v\  trfatine  with  concentrated  sulphuric  acid, 
i*oqninidine,  and  it  m  now  *hown  that  isoquinidun 
vieldn  a  prodad  iimilar  to  but  not  identical  with  quinicinc 
Both  are  red  brown  oily  substances  giving  crystalline  salts. 
Their  difference  i*  bent  shown  by  the  specific  rotatory 
powers  of  their  oxalate*,  quinicine  oxalate  giving  [a]p  = 


+  10°,  isoquinicine  oxalate  [a]n  =  — 9°.  The  fact  that 
isoquinicine  is  a  single  substance  was  shown  by  a  fraction- 
ation of  the  oxalate,  which  did  not  affect  the  specific 
rotatory  power. — \V.  H.  P. 

"  Jambulol  "  ;   Identification  of as  cllagic  acid.     F.  B. 

Power   and   T.    Callan.     Pharm.    J.,    1913,   91,    245. 

The  phenolic  substance  isolated  from  jambul  seeds  (this 
J.,  1912,  1051),  which  was  named  "  jambulol,"  and  which 
has  also  been  detected  in  Chinese  rhubarb  (Chem.  Soc. 
Trans.,  1911,  99,  962,  and  Proc,  1912,  28,  96)  and  in 
Euphorbia  pilulifera  (this  J.,  1913,  505),  has  since  been 
identified  as  ellagic  acid,  C14H20«(OH)4. — A.  S. 

Essential   oils ;     Constituents    of .     Reduction    in    the 

sesquiterpene    series.     F.    W.    Semmler    and    F.    Risse. 
Ber.,  1913,  46,  2303—2308. 

When  cudesmene  dihydrochloride  (this  J.,  1913,  766)  is 
boiled  with  alcoholic  potassium  hydroxide  solution,  eudes- 
mene  is  produced.  This  was  reduced  in  glacial  acetic  acid 
by  means  of  hydrogen  and  finely  divided  platinum.  In 
this  way  tetrahydrocudesmene,  C15H,8,  was  produced. 
After  distilling  over  sodium,  it  boils  at  122°— 122-5°  C.  at 
7-5  mm.,  and  has  the  sp.  gr.  0-8893  at  20°  C,  nD=  1-48278, 
and  [a]D=+10°  12'.  When  eudesmol  has  been  carefully 
purified  it  can  be  reduced  under  the  same  conditions  with 
the  formation  of  the  same  hydrocarbon.  If  the  reduction 
is  carried  out  in  ether  instead  of  acetic  acid,  dihydro- 
eudesmol  is  produced  (loc.  cit.).  Purified  guaiol  is  reduced 
in  acetic  acid  by  hydrogen  and  platinum  to  tetrahydro- 
guaiene,  C1SH28,  which  boils  at  118° — 119°  C.  at  7  mm., 
ha*  the  sp.  gr.  0-8806  at  20°  C,  nD  =  l-47840,  and  [a]D  = 
+  10°  36'.  Tricyclic  santalol  (b.  pt.  147°— 148°  C.  at  4-5 
mm.)  was  reduced  in  the  same  way  with  the  production  of 
tctrahydrosantalene,  Cj5H28,  which  is  bicyclic.  Its 
characters  are:  b.pt.  115° — 116°  C.  at  9  mm.,  sp.  gr. 
0-8655  at  20°  C,  nD=  1-46908,  [a]D=+5°  36'.  When 
bicyclic  santalol  (b.  pt.  158° — 158-5°  C.  at  5  mm.)  was 
reduced,  a  hydrocarbon  and  an  alcohol  were  obtained. 
The  hydrocarbon  had  the  composition,  C,5H28,  and  the 
following  characters:  b.pt.  119°C.  at  10  mm.,  sp.  gr. 
0-8550,  nD=  1-4661 2,  [a]D=+2°  48'.  The  composition  of 
the  alcohol  was  C^HjgO  and  the  characters  were  b.pt. 
155°— 160°  C.  at  10  mm.,  sp.  gr.  0-9380,  nD  =  1-48471, 
[a]D=+4°  24'.— F.  Shdn. 

Geranium  oils  :   Proportion  and  composition  of  the  alcohols 

in .     W.  H.  Simmons.     Brit.  Pharm.  Conf.,  1913, 

Pharm.  J.,  Special  Issue,  31 — 32. 

When  citronellol  is  boiled  with  twice  its  volume  of  98 — 100 
per  cent,  formic  acid  for  an  hour  in  a  reflux  apparatus, 
it  is  not  completely  converted  into  the  formyl  ester. 
When  geraniol  is  subjected  to  the  same  treatment  the 
conversion  into  terpene  is  likewise  incomplete.  The 
addition  of  anhydrous  sodium  formate  docs  not  affect  the 
result.  However,  useful  results  can  be  obtained  with 
regard  to  geranium  oils  by  determining  the  total  alcohols 
by  acetylation  and  then  estimating  the  citronellol  by  the 
above  formylation  process.  Examined  in  this  way,  the 
alcohols  from  African  geranium  oil  contain  from  42  to  61 
per  cent,  of  citronellol,  whilst  those  from  Bourbon  geranium 
oil  contain  61  to  73  per  cent. — F.  Shdn. 

Reduction  with  colloid/il  plntinvm  or  palladium  :    Suitable 

apparatus  for .     O.  Stark.   Ber.,   1913,  46,  2335— 

2336.  y 

In  order  to  avoid  the  accidental  introduction  of  air  or 
morcurv  when  reducing  by  means  of  hydrogen  and  colloidal 
platinum  a  special  apparatus  has  been  constructed.  It 
lonsists  ot  n  glass  vessel  with  two  necks,  each  provided 
with  a  glass  stopcock.  A  small  funnel  with  a  stopcock 
is  fused  into  the  tipper  part  of  the  vessel  between  the 
two  necks.  One  neck  is  connected  with  the  source  of 
hydrogen,  the  other  with  a  graduated  gas  burette  and 
mercury  reservoir.  The  substance  to  be  reduced  is  placed 
in  the  glavs  vessel  and  a  current  of  hydrogen  passed  through. 
At  this  stage  the  burette  and  reaervoir  contain  no  mercury. 
The  hydrogen  supply  is  then  cut  off  and  mercury  poured 
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into  the  reservoir  from  which  it  flows  and  partly  fills  the 
burette.  By  lowering  the  reservoir,  a  solution  of  platinum 
or  palladium  can  be  introduced  through  the  funnel  with  the 
stopcock  without  admitting  any  air. — F.  Shdn. 

Absolute    alcohol ;     Application    of    Young's    method   for 

preparing .     G.  Chavanne.     Bull.  Soc.  Chim.  Belg. , 

1913,  27,  205. 

The  author  suggests  that  the  benzene  used  by  Young 
(this- J.,  1902,  721)  should  be  replaced  by  acetylene 
dichloride.  Both  of  the  isomeric  dichlorides  form  binary 
mixtures  with  alcohol,  and  ternary  mixtures  with  alcohol 
and  water,  with  minimum  boiling  points.  The  loss  of 
alcohol  in  the  ternary  mixture  is  about  the  same  as  it 
would  be  with  benzene,  but  the  great  advantage  is  that 
the  boiling  point  of  absohite  alcohol  is  206°  C.  higher  than 
that  of  the  less  volatile  binary  mixture.  It  is  not  likely, 
however,  that  this  method  will  in  practice  prove  superior 
to  dehydration  by  lime. — W.  H.  P. 


Medicine    glasses  ;     Examination    of  ■ 


-.     E.    Richter. 
Apoth.-Zeit.,  28,  1913,  588—589. 

The  results  are  given  of  the  examination  of  a  number  of 
glasses  used  in  pharmaceutical  work,  in  regard  to  the  alkali 
loss.  The  glasses  were  rinsed  with  hydrochloric  acid 
and  distilled  water,  and  tested  for  varying  times  with  a 
01  per  cent,  solution  of  narcotine  hydrochloride,  specially 
prepared  in  a  Jena  apparatus  glass  bottle.  The  quality 
of  the  glasses  was  judged  by  the  time  during  which  the 
liquid  remained  clear  and  did  not  become  cloudy.  An 
ampulla,  and  Jena  normal-glass  16  III.  remained  clear 
more  than  24  hours.  Suprarenin  is  also  very  sensitive  to 
the  alkali  given  up  by  glass  to  liquids,  but  it  was  found 
that  bottles  in  which  synthetic  i-suprarenin  is  supplied 
do  not  withstand  the  narcotine  test  best.  Suprarenin, 
however,  by  itself  has  an  acid  reaction,  which  tends 
to  neutralise  the  alkali  given  up  by  the  glass.  The  testing 
of  glass  for  pharmaceutical  work  is  important,  for  when 
some  of  the  litre  flasks  examined  were  filled  with  distilled 
water,  and  heated  for  1  hour  in  steam,  needles  and  scales 
of  hydrated  silicic  acid  separated  from  the  glass,  and  the 
contained  water  gave  an  alkaline  reaction.  The  scales 
could  be  distinctly  observed  under  the  microscope  against 
a  dark  background,  and  if  present  in  a  sterilised  liquid, 
prepared  for  injection  into  the  human  frame,  would  be 
very  dangerous  in  the  blood  system  owing  to  the  tearing 
effect  of  the  sharp  angles.— W.  C.  H. 

Determination  of  hypophosphites,  with  notes  on  commercial 
samples.     Cocking  and  Kettle.     See  VII. 

Composition   of  certain  formates.     Hampshire  and   Pratt. 

See  VII. 

Patents. 

Unsaturated    hydrocarbons    and    intermediate    compounds  ; 

Manufacture    of .     F.    E.    Matthews,    Blackheath, 

and    H.    J.    W.    Bliss,    Stockwell.     Eng.    Pat.    13,92?, 
June  15,  1912. 

In  the  manufacture  of  hydrocarbons  with  two  double 
linkages  from  dihalogen-hydrocarbons,  the  halogen 
atoms  are,  in  some  cases,  in  a  position  favourable  to  the 
formation  of  allene  or  acetylene  derivatives  rather  than 
those  with  conjugated  double  linkages.  It  is  now  found 
that  the  dichloro-compounds  of  hydrocarbons  may  be 
made  to  undergo  an  intramolecular  rearrangement  by 
heating  to  temperatures  below  the  decomposition  point. 
The  process  is  especially  applicable  to  the  treatment  of  the 
1.2-dichlorohydrocarbons.  with  a  primary  carbon  atom 
ia  the  1-posi'i  m,  whi  h  can  only  \  i  Id  allenes  or  acetylenes  ; 
when  treated  by  the  process  described,  isomeric  dihalogen 
compounds,  convertible  into  compounds  with  conjugated 
double  linkages,  are  formed.  For  example,  1.2-dichloro-3- 
methylbutane  (b.  pt.  144°  C.)  is  passed  in  the  state  of 
vapour  through  a  silica  tube  heated  to  324°— 336°  C, 
the  product  is  condensed  and  run  back  to  the  boiling  flask, 
and  the  circulation  is  continued  for  about  four  hour*: 
by    fractionating    the    prcduot,    nearly    50    per    cent,    of 


fractions  of  b.  pt.  130° — 140°  C,  and  consisting  chiefly 
of  2.3-dichloro-3-methylbutane  (b.  pt.  137°  C.)  is  obtained. 
The  2.3-dichloro-compound  may  be  readily  converted 
into  isoprene. — T.  F.  B. 


Dinitrophenylarsinic  acid  ;    Manufacture  of  a 


Farb- 


werke  vorm.  Meister,  Lucius,  und  Bruning,  Hochst  on 
Maine,  Germany.  Eng.  Pat.  24,667,  Oct.  28,  1912. 
Under  Int.  Conv.,  Nov.  16,  1911. 

2.4-Dinitrophenylarsinic  acid  may  be  obtained  in  good 
yield  by  treating  diazotised  2.4-dinitianiline  with  an 
arsenite  or  its  equivalent  in  presence  of  excess  of  acid. 
The  reaction  does  not  take  place  in  neutral  or  alkaline 
solutions.  The  new  compound  is  readily  soluble  in  hot 
water  and  in  alkali  solutions,  alsc  in  acetic  acid,  methyl 
alcohol,  and  ethyl  alcohol,  but  insoluble  in  ether.  Its 
anucous  solutions  colour  Congo-paper  violet.  It  melts  at 
199°— 200°  G— T.  F.  B. 

Nitro-aminophenylarsinic   acid ;     Manufacture   of  a 


Farhwerke  vorm.  Meister,  Lucius,  und  Bruning,  Hochst 
on  Maine.  Germany.  Eng.  Pat.  24.668,  Oct.  28,  1912. 
Under  Int.  Conv.,  Nov.   16,  1911. 

Nitro-acidylaminophenylarsinic  acids  (As03H2  :  N02  : 
NHAc  =  l:2:4),  obtained  by  the  action  of  arsenious 
acid  on  the  diazo  compound  of  the  acidy Initio  ^-phenyl - 
cnediamine,  can  be  converted  into  a  new  o-nitro -^9-amino- 
phenylarsinic  acid  by  heating  them  with  acid  or  alkaline 
saponifying  agents.  When  heated,  the  product  becomes 
dark  at  240°  C.  and  melts  at  about  258°  C,  with 
decomposition. — T.  F.  B. 

4A'Dihydroxy-3.3' diaminoarsenobenzen?  ;    Preparation  of 

soluble,  stable  compounds  of .     A.  Dering.  Ger.  Pat. 

261,542,   Oct.    19,    1912. 


The   salts  of   the 
acids   are   treated 
protalbinic  acid,  or 
or   of   nucleinic   ac 
products  are  dissol 
the  alkali  salts  are 
precipitation    with 
vacuo.— T.  F.  B. 


dihydroxydiaminoarsenobenzene  with 
with  the  alkali  salts  of  lysalbinic  or 
other  albumin  decomposition  product, 
id  or  cas?in  ;  the  insoluble  addition 
ved  in  alkali  hydroxide  solution,  and 
separated  from  the  solutions  either  by 
ether-alcohol    or    by    evaporation    in 


Nitro-3-aminobenzene-\arsinic  acid  ;   Process  for  preparing 

.     Farbwerke  vorm.  Meister,  Lucius,  und  Bruning. 

Ger.   Pat.   261,643,  Dec.   23,   1911. 

3-Oxai.ylaminobenzene-1-arsinic  acid  is  treated  with  a 
nitrating  agent,  and  the  oxalyl  group  is  subsequently 
eliminated  (compare  Ger.  Pat.  256,343  of  1911  ;  this  j", 
1913,  380).— T.  F.  B. 

Aromatic     stibinic     acids;      Process    for    preparing . 

Chem.  Fabr.  von  Hevden.  Ger.  Pat.  261,825,  Aug.  6, 
1912.  Addition  to  Ger.  Pat.  254,421  (see  Eng.  Pat. 
16,350  of  1912;    this   J.,  1913,  109). 

An  aromatic  amine  is  diazotised  in  presence  of  an  acid  salt 
of  antimony,  or  a  double  compound  of  a  halogen  com- 
pound of  antimony  with  the  diazo  compound  of  an  aromatic 
amine,  whether  isolated  or  not,  is  decomposed  by  means 
of  alkali.— T.  F.  B. 

Pharmaceutical    preparations  ;     Process    of   mamifacturiny 

.     E.    Scheitlin,    Basle,    and    E.    Kunz,    Geneva, 

Assignors  to  L.  Givaudan,  Geneva,  and  E.  Scheitlin, 
Basle.     U.S.   Pat.    1,068,083,  July  22,   1913. 

I-Phenyl-2.3  dimethyl  5-pyrazoi.one       and      acetyl/* 
phenetidine   are   crystallised    together.      A    new   articl. 
claimed,  consisting  of  crystals  of  1  phenyl  2.3 -dimethyl-5- 
pyrazolone,  1  -phen\  1  -.'■'<  dimethyl  4 -sulphamino-5  pyrazo- 
lone,   and   acetyl-^  phenetidine. — T.  F.  B. 

Mercury    substituted    a r t/losy-fatty    acids    and    their    salts  , 
Process  for  preparim/  nudeut  .      Farbenfabr.   vorm. 

F.  Bayer  und  Co.     Ger.  Pat.  261.229.  March  28,  1912. 

NuCEBTJS  SUBSTITUTED    iiki  <  hi  \     derivatives    of    arvloxy- 
fatty  acids  are  obtaint  d  by  heating  the  acid-  R  itfa  mercuric 
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BXida  or  a  mercuric  salt,  or  by  heating  a  mercuric  salt  of  an 
aryloxy-fatty  acid,  with  or  without  addition  of  a  diluent 
or  solvent,  and  subsequently  converting  the  mercury- 
anhydride  OOmpOOnd  into  the  salt  of  the  aeid.  The  new 
products  are  said  to  be  applicable  to  medicine. — T.  P.  B. 

Mercury  compound*  of  aminosu! phonic  acid  soluble  in  icatcr 

and  skiblt    to  alkali*  ;     Proctss  for  pit  paring .     K. 

Hofmann.     Cer.   Pat.   261,460,   May  8.   1912. 

1'iik  alkali  salts  of  aniinosulphonic  aeid  are  treated  with 
mercuric  oxide  or  a  mercuric  salt  in  alkaline  solution, 
l'hc  products  are  soluble  in  water  and  are  not  decomposed 
by  alkalis  or  soaps  ;  the  constitution  of  the  sodium  salt, 
for  example,  is  represented  by  the  formula,  Hi£X.S()3Na. 

— T.  F.  B. 

Stiver  «(//«•  of  mercury-carbon  compound*  ;  Proce**  for 
preparing  soluble  ■ — — .  Farbwnfabr.  vorm.  F.  Bayer 
und  Co.     Qer.   Pat.   201.875.   April  28,   1912. 

The  mImi  -alts  of  mercury  -carbon  compounds  are  allowed 
to  react  with  the  alkali  salts  of  amphoteric  or  feebly  acid 
carbon-nitrogen  comjxiunds.  The  products  are  soluble 
in  water,  and  appear  to  be  addition  compounds. — T.  F.  B. 

Pjuelenol;     Proce**   for    preparing    derivatives    of- 


soluble    in   alkali.     F.    Heinemann.     Ger.    Pat.   261,412, 
Feb.   28.   1912. 

By  treating  derivatives  of  aromatic  o-diamines  containing 
acidic  groups  (hydroxy-,  earboxy-,  sulphonic)  with  selenious 
acid  or  its  salts,  derivatives  of  piaselenol, 

are  obtained,  which  are  soluble  in  alkalis.  They  may  be 
used  for  medicinal  purposes. — T.  F.  B. 

a-BromoiiovaUric     acid     derivatives  ;      Proce**    for     pre- 
paring  .     A.  Liebrecht.     Cer.  Pat.  261,877,  Aug.  30, 

1912. 

When  an  aeid  halogenide  of  a-bromo-isovaleric  acid  is 
allowed  to  react  with  a  primary  aliphatic  amine,  products 
are  obtained  which  are  said  to  possess  powerful  sedative 
and  soporific  properties. — T.  F.  B. 

tire   tfemi  for  cancer  ;    Proce**  for  preparing  a . 

E.  Merck,     tier.  Pat.  262,157,  Mav  1").  1912.    Addition 
to  Qer.  Pat.  257,473. 

i  variation  of  the  process  described  in  the  principal 
patent  and  in  tier.  Pat.  257,474  (see  this  .1.,  1913,  f>07),  the 
internal  organs  of  animals  which  have  been  treated  with 
gaaeous  or  diaaofred  radioactive  substances,  either  by 
subtutan«ous  injection  or  by  internal  administration,  are 
extracted  with  the  serum  drawn  from  the  animals. — T.  F.  B. 

Azo  dyeMuff  cssmpound*  for   th>rn  puttie   use  ;     Proce**  for 

preparing .      K.      J.      Zink.      Ger.      Pat.      262,476, 

March    14,    1912. 

DlAZOnraD  aminoazotoluene  is  allowed  to  react  with  an 
-'f//  ftminobenzok  aeid  or  of  y;-hvdroxvl>cnzoic  Acid. 
The  product  tted  to  possess  anaesthetic-  properties, 

an  well  a-  being  applicable  to  tip  treatment  of  skin  com- 
plaint-      T    F.  B. 


InrhU/rethylfjte  ;      Ma  it  ufarhire    <>f - 

London.      From      Chem.      Fal.r 


<;.  W.  Johnaon, 


Isopenti  nts  ami  homologue*  thereof  ;    Manufacture  of . 

J.  Y.  Johnson,  London.  From  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany.  Eng. 
Pat,   18,653,  Aug.   14,  1912. 

See  Fr.  Pat.  450,461  of  1912  j  this  J.,  1913,  624.— T.  F.  B. 


Remedies  for    beriberi  ;     Process  for  preparing 


0riesneim-E3ektron, 

Frankfort    on    Main.-,    Cermanv.     Eng.     Pat.     16,020, 
July    Hi.    I'll.' 

SEEl.er   Pal    264,069  oi  1911  :  this  J.,  1913,  212.— T.  F.  I'.. 

'maciutital  compound  [from  apoeynaeeae] ;    Mamtf ac- 
re of  m .     P.  A.  Newton.  London.     Prcm  Partx 

fabr.  Bayer   and  Co.,   Elberfeld,  Qenaany. 

Eng    Pat  1-  ti  i  0    1912 

"  <A  1911    thi   J     1913,  ICO      T.  F.  B. 


J. 


Tauzuki,  Suginami,  Japan.     Eng.  Pat.  25,322,  Nov.  5, 
1912. 

See  U.S.  Pat.  1,058,927  of  1913  ;  this  J., 1913, 550.— T.F.  B. 

Bromide   preparation*  for    alimentary   purposes  ;     Manu- 
facture   of .     F.    Hoffmann-La     Roche    und     Co., 

Grenzach,  Germany.     Eng.  Pat,  26,365,  Nov.  16,  1912. 
Under  Int.  Conv.,  April  2,  1912. 

See  U.S. Pat.  1,054,258  of  1913  ;  this  J.,1913,380.—  T.  F.  B. 


Metal   adsorptions  ;     Method   of  producing 


-.  Ges.  f. 
Elektro-Osmose  m.  b.  H.,  Frankfort,  Germany.  Eng. 
Pat.  29,049,  Dec.  17,  1912.  Under  Int.  Conv.,  Jan.  8, 
1912. 

See  Ger.  Pat.  252,372  of  1912 ;  this  J.,  1912, 1201.— T.  J.  B. 

Formaldehyde  ;      Process    for    the    manufacture    of . 

M.  J.  Kusnezow,  Charkow,  Russia,  Assignor  to  Perth 
Amboy  Chemical  Works.  U.S.  Pat.  1,067,665,  July  15, 
1913. 

See  Fr.  Pat.  412,501  of  1910  ;  this  J.,  1910,  1033.— T.  F.  B. 

Ether  ;    Apparatus  for  producing ■.     D.    Annaratone, 

Settimo  Torinese,  Italy.  U.S.  Pat.  1,067,709,  July  15, 
1913. 

See  Fr.  Pat.  408,089  of  1909  ;  this  J.,  1910,  592.— T.  F.  B. 

Preparation  of  mercury  ;    Process  for  producing  an  effective 

.      E.    Scheitlin,     Basle,    Switzerland.     U.S.    Pat. 

1,068,172,  July  22,  1913. 

See  Ger.  Pat.  261,081  of  1911  ;  this  J.,  1913,  768.— T.  F.  B. 
Manufacture  of  dyestuffs.     Eng.  Pat.  5710.     See  IV. 


XXT. -PHOTOGRAPHIC    MATERIALS   AND 
PROCESSES. 

Patent. 

Photographic  reproduction  of  colour*.  E.  C.  G.  Caille,  Paris. 
Eng.  Pat.  15,935,  July  8,  1912.  Under  Int.  Conv., 
July  6,  1911. 

See  Fr.  Pat.  445,787  of  1912  ;  this  J.,  1912,  1202.—  T.  F.  B. 


XXII.— EXPLOSIVES  ;    MATCHES. 

Explosion  ;  Circumstances  attending  an which  des- 
troyed a  guncotton  stove  in  the.  factory  of  the.  British 
Expiomivet  Syndicate,  Ltd.,  at  Pitsea,  Essex,  on  March  28, 
1913.  Captain  R.  A.  Thomas,  H.M.  Inspector  of 
Explosives.     [Cd.  6949.] 

Three  men  were  killed  as  the  result  of  this  explosion. 
There  were  2300  lb.  of  dried  guncotton  in  the  stove,  which 
was  lightly  const rueted  of  wood,  with  brick  foundations 
•  et  in  concrete.  The  roof  was  made  of  sheet  zinc,  and  the 
clone  joined  wooden  floor  was  covered  with  lead.  The 
interior  was  lined  with  sheet  zinc,  and  all  lining  joints, 
joints  with  hot  air  pipes,  and  head-  of  tucks  were  soldered 
to  prevent  dust  from  getting  behind  the  lining.  A  sub- 
stantial clay  mound  3  ft.  thick  at  the  ton  and  9  ft.  at  the 
bottom,  lew-tied  with  corrugated  iron  sheets,  surrounded 
the  building  to  the  heitdit  of  the  eaves.  The  stove  was 
heater!  by  hot  air  whic  h  entered  tin-  building  through  large 
L'hu/c  covered  pipes  at  intervals  round  three  '■ides,  and  on 
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the  fourth  passed  out  through  ventilators  fitted  with 
traps  for  catching  dust.  There  were  no  steam  pipes  in 
the  building.  Loose  wet  guncotton  was  spread  on  trays 
(2  ft.  10  in.  by  2  ft.  3  in.)  made  of  brass  wire  gauze  framed 
in  wood.  The  trays  were  placed  in  wooden  racks  and 
arranged  two  abreast  in  six  tiers.  The  racks,  6  ft.  by  2  ft. 
by  6  ft.  high,  were  not  fixed  to  the  floor  or  walls.  The 
temperature  of  the  stove  was  kept  as  nearly  as  possible 
at  110°  F.  (43°  C).  The  time  taken  for  drying  was  about 
40  hours.  A  large  crater  18  ft.  by  20  ft. 'by  4  ft.  G  in. 
deep  was  formed  near  the  site  of  the  door,  its  centre 
being  the  position  where  filled  bags  of  dry  guncotton  were 
usually  placed.  A  small  crater  was  formed  on  the  opposite 
side  of  the  building  at  what  would  have  been  the  position 
of  the  end  of  one  of  the  passages  between  the  racks.  Many 
of  the  factory  buildings  were  seriously  damaged — in  almost 
all  cases  by  the  force  of  the  explosion,  and  not  by  projected 
deb;  is.  In  the  mixing  house,  93  yards  away,  the 
mixing  machines  were  at  work  on  nitroglycerin  and  nitro- 
cotton  paste.  Windows  were  shattered  and  paraffin  oil 
lamps  and  broken  glass  were  thrown  into  the  building, 
glass  falling  into  all  the  pans.  The  machines  were  injured 
and  the  mixing  blades  were  twisted  and  brought  into 
contact  with  the  bottom  of  the  pans.  They  continued 
to  run,  mixing  the  broken  glass  with  the  explosive. 
Captain  Thomas  considers  that  the  most  probable 
cause  of  the  accident  was  some  act  on  the  part  of 
one  of  the  workmen  in  unloading  the  stove.  The 
following  recommendations  and  suggestions  are  made  : — 
In  buildings  of  the  nature  of  guncotton  stoves  a  "  use- 
list  "  of  all  implements  should  be  kept,  and  the  implements 
systematically  inspected.  The  possibility  of  lamps  being 
blown  into  danger  buildings  from  the  outside,  and  of  glass 
falling  into  machines,  should  be  guarded  against.  Build- 
ings of  such  light  coastruction  as  was  the  case  in  this 
accident  are  considered  not  to  be  entirely  satisfactory, 
since  they  are  neither  proof  against  the  danger  of  pro- 
jecting debris  in  the  case  of  an  explosion  in  the  building, 
nor  are  they  strong  enough  to  resist  heavy  projected 
debris,  distortion  or  fracture,  from  the  force  of  an  explosion 
in  their  vicinity.     (See  also  this  J.,  1913,  626.) 

— G.  W.  McD. 

Patents. 

Explosives  ;   Composition  for  use  with jor  neutralising 

noxious  jumes  therefrom,  after  explosion.  W.  H.  Mawd- 
sley,  Mount  Morgan,  Queensland.  Eng.  Pat.  16,484, 
July  15,  1912. 
Lime  is  slaked  with  a  solution  of  an  alkali  hydroxide,  and 
the  product  is  mixed  with  kieselguhr,  potassium  per- 
manganate or  chlorate  and  sodium  chloride,  made  into 
cartridges  and  placed  in  the  borehole  on  top  of  the  charge. 

— G.  W.  McD. 

Explosives  ;  WaterprooJ  and  damp-prooj  coating  material 
especially  applicable  to .  C.  W.  Hunter,  Barrow-in- 
Furness.     Eng.  Pat.  17,155,  July  23,  1912. 

Collodion  varnish  mixed  with  5 — 20  per  cent,  of  its 
weight  of  tung  oil.— W.  E.  F.  P. 

Explosives.     O.  Silberrad,   Buckhurst   Hill,  Essex.     Eng. 
Pat.  19,381,  Aug.  24,  1912. 

Claim  is  made  for  the  use  of  any  nitrated  alkyl  derivative 
of  naphthalene  or  derivative  thereof.  The  following 
compositions  are  given.  Nitromethylnaphthalene  (20 — 
25  parts)  oxygen -bearing  salts  (50 — 60),  collodion  cotton 
(0—5)  and  wood  meal  (0 — 5  parts).  Nitromethylnaphtha- 
lene (20 — 25  parts),  potassium  perchlorate  (50 — 60), 
nitroglycerin  (15 — 25),  collodion  cotton  (0-5 — 4)  and 
wood  meal  (0 — 10  parts).  Cordite  mark  I.  (50 — 95  parts) 
and  nitromethylnaphthalene  (50 — 5  parts).  Mercury 
fulminate  (90—95  parts)  and  trinitromethvlnaphthalene 
(5— 10  parts)  (see  also  this  J.,  1912,  978, 1055).'— G.  W.  McD. 

Sifting    device  for   priming    and    detonating    compositions 

highly     sensitive     to    friction.     Westfalisch-Anhalti-ehe 

Sprengstoff-A.-G.     Ger.  Pat.  260,405,  Oct.  22.  1912. 

An  upper  coarse-mesh  horsehair  sieve  rests  doit-tight  on 

a  lower  horsehair  sieve  of  closer  mesh,  the  bottom  of  which 


is  inclined.  At  the  lowest  part  of  this  sieve  is  an  opening 
from  which  a  rubber  tube  leads  to  a  box.  Below  the 
inclined  bottom  of  the  sieve  and  fixed  dust-tight  thereto 
is  a  rubber  funnel  the  stem  of  which  extends  downwards 
into  a  receptacle  containing  water,  opening  below  the  level 
of  the  water.  A  charge  of  the  explosive  composition  is 
placed  in  the  upper  sieve,  which  is  then  covered,  and  the 
device  is  given  a  vibratory  motion.  The  material  falls 
through  into  the  lower  sieve.  Here  the  granular  material 
rolLs  downwards  along  the  inclined  bottom  and  is  dis- 
charged through  the  rubber  tube,  whilst  the  dust  passes 
through  the  sieve  into  the  rubber  funnel  and  is  discharged 
into  the  receptacle  below  the  water  level. — A.  S. 

Smokeless  powders  ;   Process  for  the  preparation  of  porcnts 
.     W.  Eberlein.     Ger.  Pat.  260,604,  Feb.  12,  1911. 

Nitkohydrocarbons  are  added  to  the  powder  during  the 
gelatinisation  process,  and  are  subsequently  partially  or 
completely  removed  from  the  finished  powder  by  means  of 
a  suitable  solvent. — A.  S. 

Explosive  compositions  for  blasting  ;     Use  of .     Soc. 

l'Air  Liquide  (Soc.  Anon,  pour  1' Etude  et  1' Exploit, 
des  Proc.  G.  Claude),  Paris.  Eng.  Pat.  3245,  Feb.  7, 
1913.  Under  Int.  Conv.,  March  19,  1912  Addition 
to  Eng.  Pat.  3102  of  1913,  dated  Feb.  8,  1912. 

See  Addition  of  March  19,  1912,  to  Fr.  Pat.  451  265  of 
1912;   this  J.,  1913,  768.— T.  F.  B. 


XXIII.— ANALYTICAL  PROCESSES. 

Volumetric  analysis  ;  Mercuric  oxide  as  a  standard  for . 

L.  Rosenthaler  and  A.  Abelmann.     Brit.  Pharm.  Conf., 
1913.     Pharm.  J.,  Special  Issue,  32—33. 

Mercuric  oxide  in  the  presence  of  sodium  chloride  dis- 
solves in  the  equivalent  quantity  of  hydrochloric  acid  to 
form  the  neutral  compound,  HgCl2,2NaCl.  For  iodometry, 
the  oxide  is  dissolved  in  hydrochloric  acid  and  a  slight 
excess  of  potassium  iodide  added.  The  whole  is  made 
alkaline  and  formaldehyde  solution  added,  causing  the 
liberation  of  metallic  mercury.  The  mixture  is  acidified 
with  acetic  acid  and  excess  of  standard  iodine  solution 
added.  After  shaking,  the  unused  iodine  can  be  titrated 
with  thiosulphate.  The  metallic  mercury  reduced  as 
above  can  be  used  to  standardise  permanganate.  For 
this  purpose  the  mercury  is  filtered  off,  washed  well  and 
shaken  with  the  permanganate  solution  in  the  presence  of 
excess  of  sulphuric  acid. — F.  Shdn. 

Sodium  thiosulphate  solutions.  C.  H.  Hampshire  and 
W.  R.  Pratt.  Brit.  Pharm.  Conf.,  1913.  Pharm.  J., 
Special  Issue,  30 — 31. 
The  authors  found  that  AT/10  solutions  of  sodium 
thiosulphate  remained  unaltered  in  strength  for  many 
weeks  even  when  exposed  to  daylight  in  white  glass 
bottles.  It  is  immaterial  whether  the  pure  re-crystallised 
or  the  ordinary  salt  be  used. — F.  Shdn, 

Iodine-ions  ;    A  reaction  of .     R.  Ciusa  and  A.  TemL 

Gaz.  ehim.  ital.,  1913,  43,  II.,  86—90. 
The  production  of  the  reddish-brown  substance  formed 
in  the  Nessler  test  for  ammonia  may  be  used  for  the 
detection  of  iodides.  The  reagent  is  prepared  by  dissolving 
10  grms.  of  mercuric  nitrate  in  50  B.C.  of  water  acidulated 
with  5  c.c.  of  nitric  acid,  and  then  adding  60  c.c.  of  con- 
centrated ammonia  solution.  1  c.c.  or  more  of  this 
solution  is  added  to  the  solution  under  examination. 
The  reaction  is  more  delicate  than  any  of  those  hitherto 
used  for  the  detection  of  iodides.  Chlorides  give  a  white 
precipitate  which  does  not  interfere  with  the  test.  Bwmtid— 
may  give  a  white  or  yellow  precipitate  according  to  the 
concentration,  hut  if  the  mixture  of  the  solution  and  the 
reagent  be  heated,  the  yellowish  or  hrownish-red  colour 
due  to  iodide  becomes  apparent. — A   S. 
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Chromium  ,   Dilution  of .     A.  Terni.  Gas.  chim.  ital., 

1913;  43.  II.,  63—66. 

The  solution  containing  the  chromium  salt  is  treated 
with  concentrated  nitrie  aeid  and  a  small  quantity  of 
had  dioxide,  heated  to  boiling,  tlien  diluted  with  water, 
and  allowed  to  settle;  the  presence  of  chromium  is 
indicated  by  a  yellow  colour  due  to  lead  eliminate.  In 
the  BMC  of  very  small  quantities  of  chromium,  the  solution 
i>  decanted  from  the  excess  of  lead  dioxide  and  treated 
with  kydrogH)  peroxide  and  ether  in  the  known  manner, 
a  blue  coloration  indicating  the  presence  of  chromium. 
teat  i^  \>rv  sensitive.  In  presence  of  iron  the  yellow 
m.loiir  may  he  BMfcflkfd  :  in  such  cases  the  chromium  may 
he  detected  by  means  of  hydrogen  peroxide  and  ether, 
or  the  lead  eliminate  may  be  precipitated  by  addition 
of  exeeas  of  sodium  acetate.  In  presence  of  manganese, 
after  boiling  with  nitric  acid  and  lead  dioxide,  a  small 
quantity  of  hydrochloric  acid  is  added  to  the  hot  solution  : 
the  violet  colour  due  to  permanganic  acid  is  destroyed 
and  the  yellow  colour  due  to  lead  chromate  becomes 
apparent. — A.  S. 


Chromium  and  aluminium  ;  Quantitative  separation  of  ■ 


Analyst   of  chromite.     F.    Bourion   and   A.    Deshayes. 
Comptes  rend.,  1913,  157,  287—289. 

The  method  described  for  the  separation  of  chromium 
and  iron  (this  J.,  1913.  713)  may  be  applied  also  to  mixtures 
tiromic  oxide  and  alumina.  If  the  mixture  contains 
more  than  20  per  cent,  of  chromic  oxide  it  is  necessary 
to  add  ammonium  sulphate  (loc.  cit.).  The  method 
was  successfully  applied  to  the  analysis  of  a  sample  of 
chromite  containing  oxides  of  chromium,  iron,  aluminium 
and  magnesium,  and  a  little  lime  and  silica.  It  was 
found  necessary  first  to  mix  the  chromite  with  mercuric 
sulphate  and  heat  gradually  to  redness.  The  metals  were 
thus  converted  into  sulphates  which  were  again  partially 
d.  imposed,  but  after  this  treatment  a  complete  conversion 
of  the  metals  into  chlorides  was  attained  in  five  hours. 
The  residue  in  the  boat  consisted  of  the  chlorides 
of  magnesium  and  calcium  and  unaltered  silica,  whilst 
the  chloride!  of  chromium  (insoluble  in  water)  and  of 
iron  and  aluminium  (soluble)  were  volatilised. — J.  H.  L. 


Copper  ,      Dth rm iiiation     of- 


[in    small    gvantUit    | 


by  mp^hanai-smlpkarout  and.     P.  Malvezin.     Bull.  Soc. 
1913.13,721—722. 

The  process  depends  upon  the  decoloration  of 
ammoniacal  solutions  of  copper  by  an  aqueous  solution 
of  in.-thanal -ulphurous  acid  (prepared  by  saturating  a 
40  pel  "nt.  solution  of  formaldehyde  with  sulphurous 
anhydride;  ;  the  latter  is  standardised  against  pure 
eoppof,  1  urrn.  of  which  is  dissolved  in  nitric  acid  and 
dilated  to  100  e.c.  :  the  titration  is  made  upon  1  e.o. 
of  thi-  eolation  after  the  addition  of  1  c.c.  of  water  and 
2  (.<-.  of  ammonia  solution.  For  the  determination  of 
copper,  0  1  gm.  of  the  ■Bbntnnce  i-^  calcined,  the  residue 
*ith  Ditrie  a<id.  tie-  solution  diluted  to  20  c.c. 
!■!(.  i.  d  :     to    10  e.c.   of  the  filtiatc  1  c.c.   of  ammonia 

■oration  are  added,  the  liquid  diluted  to  20  c.c.  and  lilt.n  .1 

,      in  e.e.  of  th>-  bet  filtrate,  after  the  addition  of 

of  ammoaj  ■■  relation,  are  titiaud  as  in  standardising. 

— YV.  K.  P.  P. 


Tungstic  and  silicic  acids  ;    Determination  of .    H. 

Hermann.     Z.  anal.  Chcm.,   1913,  52,  557—568. 

Tunostic  acid  is  quantitatively  precipitated  from  solutions 
of  normal  tungstates  by  nitric  acid  in  the  cold.  Para- 
and  meta-tungstates  must  be  converted  into  normal 
tungstates  by  rendering  the  solution  alkaline  ;  on  adding 
nitric  acid  to  the  cold  liquor  and  evaporating  on  the 
water-bath,  the  whole  of  the  tungstic  acid  separates. 
To  avoid  the  formation  of  soluble  silico-tungstic  acid 
in  a  solution  containing  silicate  and  tungstate  (such  as 
is  obtained  in  the  carbonate  fusion  of  tungsten  ores), 
it  is  acidified,  freed  from  carbonic  acid  by  boiling,  and 
digested  hot  with  excess  of  caustic  soda  ;  this  decomposes 
the  complex  acid  radical.  A  large  excess  of  nitric  acid  is 
then  added  all  at  once  and  after  one  hour  the  solution  is 
evaporated  to  dryness  ;  the  evaporation  is  repeated  twice 
anil  the  precipitate  filtered  off  after  treatment  with 
nitric  acid  and  ammonium  nitrate  as  usual.  Reference 
is  made  to  an  earlier  paper  on  the  estimation  of  silicic 
acid  by  conversion  into  silico-tungstic  acid.  (Z.  anal, 
('hem.,  1912,  51,  736.) 

Luteocobaltic  nitrate  gives  a  characteristic  precipitate 
with  silico-tungstic  acid,  which  may  be  used  as  a  micro- 
chemical  test  for  the  detection  of  silica. — W.  R.  S. 

Tungsten  ;    Separation   of from  thorium,   lanthanum, 

cerium,    erbium,    didymium,    and  silica.     M.    Wunder 

and    A.    Schapira.     Ann.    Chim.  Analyt.,     1913,    18, 
257—260. 

In  continuation  of  a  previous  investigation  (this  J., 
1912,  920),  it  has  been  found  that  tungstic  and  thorium 
oxides  may  be  separated  by  fusing  for  an  hour  with 
sodium  carbonate,  boiling  with  water  containing  sodium 
carbonate  for  20  minutes,  and  filtering ;  the  residual 
thorium  oxide  is  ignited  and  the  tungstic  anhydride 
precipitated  from  the  filtrate  by  mercurous  nitrate, 
in  weak  nitric  acid  solution,  after  neutralising  with 
ammonia.  The  separation  of  lanthanum  and  cerium 
oxides  from  tungstic  acid  is  effected  similarly,  but  with 
erbium  or  didymium  oxide,  the  mixture  is  filtered  cold,  the 
residue,  in  this  case,  being  completely  soluble  in  hot  5  per 
cent,  hydrochloric  acid,  from  which  it  is  reprecipitated  by 
ammonia.  Silica  and  tungstic  acid  are  separated  by 
fusing  with  sodium  carbonate,  treating  with  water,  slightly 
acidifying  with  nitric  acid,  boiling  off  carbon  dioxide, 
and  adding  mercurous  nitrate ;  this  precipitates  the 
tungsten  as  mercurous  tungstate,  and  the  filtrate  is 
evaporated  to  dryness,  the  residue  dried  at  110°C, 
treated  with  acid,  filtered,  dried,  ignited,  and  weighed 
as  silica.  To  a  solution  containing  tungstic  acid,  silica, 
and  alumina,  an  excess  of  ammonium  nitrate  is  added 
to  precipitate  the  alumina,  and  the  precipitate,  which 
contains  part  of  the  silica,  is  ignited  and  weighed  ;  it  is 
then  treated  with  hydrogen  fluoride  and  a  little  sulphuric 
acid,  ignited  again,  and  weighed  as  A1203,  the  co- 
pncipitati  d  silica  being  obtained  by  difference.  Tungsten 
is  precipitated  in  the  filtrate  by  mercurous  nitrate,  and 
this  precipitate  also  is  treated  with  hydrogen  fluoride 
and  sulphuric  acid,  which  gives  by  difference  a  further 
quantity  of  silica.  The  rest  of  the  silica  is  determined 
by  evaporating  the  filtrate  to  dryness,  drying  the  residue 
it  IIHC,  treating  with  water  and  nitric  acid,  filtering, 
trashing,  and  igniting. —  F.  Soon. 

Preparation     and    analysis    of    methane.     Campbell    and 
Parker.    See  IIa. 


ilok/Uet  —  Uive  reaction  for .    A.Komarowsky. 

'  )..  rr,    /.  ,t  ,    1913,  37,  967. 

It  ,  |  •  i. -niiin  in  I  c.c.  of   a     elation 

of  ammonium   i  oniaining  0*90544   gnu.   Mo 

p  r  rihed  by  Ifelifcofl  (thii  J.,  1912, 

1077,.      depending  on      the      foirnation      of      ammonium 

pennolybdat4       1 1 .•  leas    ssnaftire     but     not) 

r»-hi  -"I  one  with  eotioentra&ed  nriphuric 

acid,    and    pn— rum    the    further     advantage     that     t)>< 
ammonium    permol  to   be  deooaipoaed   by    a 

■■  6  foi   the  qualitative   t.     t    t|,u      m..d. 

availableforquar.tr  termination      A 


Determination  oj  paraffin  in  asphaltum.    Marek.    See.  IIa. 

/.  t$na  "j   indigo  on  woollen  doth  and  other  materials. 
Green  and  olhert,    See  VI. 

Quantitatiw  volatilisation  and  separation  of  phosphoric  acid 
from  tin  an  in!  <d  tin  copper  group  and  from  aluminium, 
ziin  unit  tin  alkali  metals,  Jannacch  and  Lefatto. 
Set   vii. 

Determination    <>\    hiipophoxphilex.     Cocking    and    Kettle. 

See  VII- 
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Determination  oj  ammonia  and  nitrogen  [in  gasucrks  pro- 
ducts].    Knublauch.    See  VII. 

Detection  oj  small  quantities  o]  selenious  acid.     Meyer  and 
Jannek.     See  VII. 

Chemical  examination  of  plaster.     Cavazzi.     See  IX. 

Gravimetric  determination  oj  tungsten,  chromium,  silicon, 
nickel,  molybdenum,  and  vanadium  in  steel.  Zinberg. 
See  X. 

[Gold  ores.]     Notes  on  the  assay  oj  mine  samples.     Dures. 

-See  X. 

Determination  oj  rosin  in  blown  oils.     Fahrion.     See  XII. 

Testing  oj  ebonite  jor  electrical  purposes.     Paterson   and 
others.     See  XIV. 

Determination  oj  sucrose  by  double  polarisation  in  [beet] 
molasses.     Saillard  and  others.     See  XVII. 

Standardisation    oj    opium   jor   pharmaceutical    purposes. 
"  Normal  opium."     Van  der  Wielen.     -See  XX. 

Patents. 

Pyrometers,  gas-analysing  apparatus  and  the  like ;  Means 
for    compensating   jor    changes    in    barometric   pressure 

in .     M.    Arndt,    Aachen,    Germany.     Eng.    Pat. 

15,384,  July  1,  1912.     Under  Int.  Conv.,  June  30,  1911. 

The  indicating  or  registering  apparatus  is  provided  with 
a  barometric  compensating  arrangement,  the  pen-carrier 
baing  released  from  its  actuating  mechanism  during  the 
intervals  between  the  measuring  operations  and  supported 
in  an  independent  bearing ;  this  bearing  is  displaced  by 
means  of  a  device  actuated  by  the  changes  of  atmospheric 
pressure,  for  instance,  a  barometer  and  float  or  an  elastic 
aneroid  barometer.  Before  the  registration  again  com- 
mences, the  actuating  mechanism  on  coming  into  contact 
with  the  pan-carrier  carries  the  latter  with  it  at  distances 
from  the  fulcrum  varying  according  to  the  barometric 
pressure. — W.  P.  S. 

Automatic  analysis  and  indication  of  gases;  Apparatus 
jor  — ■ — .  P.  R.  Boulton,  Birmingham.  Eng.  Pat. 
16,300,  July  12,  1912. 

The  apparatus  comprises  a  measuring  pump  which  delivers 
flue  gases  to  a  vessel  containing  an  absorbent,  a  gas  dis- 
charge valve  from  this  vessel  being  closed  for  a  predeter- 
mined period  so  that  the  pressure  attained  in  the  absorption 
vessel  depends  upon  the  proportion  of  gas  absorbed. 
The  discharge  valve  then  opens  the  absorption  vessel  to  a 
second  vessel  from  which  the  gases  pass  to  the  atmosphere, 
and  the  operation  Is  repeated  automatically.  A  pressure 
gauge  is  connected  with  the  absorption  vessel,  and  works 
a  pointer  or  the  pen  of  a  recording  device.  The  pressure 
gauge  may  be  provided  with  an  arrangement  for  compen- 
sating for  the  effect  of  variations  of  pressure  in  the  flue. 

—A.  T.  L. 

Calorimetric  bomb.     C.  Fery,  Paris.     U.S.  Pat.  1,067,908, 
July  22,  1913. 

See  Fr.  Pat.  436,330  of  1911  ;  this  J.,  1912,  461.— T.  F.  B. 


Books    Received. 

Gas  Analysis.  By  L.  M.  Dennis,  Professor  of  Inorganic 
Chemistry  in  Cornell  University.  The  Macmillan 
Company,  New  York.     1913.     Price  9s. 

Volume  (7|  by  5J  in.),  containing  404  pages  of  subject 
matter,  8  of  tables,  and  alphabetical  indexes  of  names  and 
subjects.     There     are     110     illustrations.     The     subject 


matter  is  classified  as  follows  : — I.  Collection  and  storage  of 
gases.  II.  Measurement  of  large  samples  of  gas.  III. 
Measurement  of  gases.     IV.  Determination  of  the  specific 

Savity  of  a  gas.  V.  Arrangement  and  fittings  of  the 
boratory.  VI.  Apparatus  using  water  as  the  confining 
liquid.  VII.  Hempel  apparatus  with  mercury  as  confining 
liquid.  VIII.  Construction  and  connection  of  apparatus. 
IX.  Purification  of  mercury.  X.  Absorption  apparatus 
for  use  with  large  volumes  of  gas.  XI.  Combustion  of 
gases.     XII.    Determination    of    gases    by    combustion. 

XIII.  Properties  and  methods  of  determining  various 
gases.  XIV.  Flue  gas  analysis.  XV".  Illuminating  gas. 
Fuel  gas.     XVI.  Heating  value  of  fuel.     XVII.  Acetylene. 

XVIII.  Atmospheric  air.  XIX.  Analysis  of  saltpetre  and 
nitric  acid  esters  (nitroglycerin,  guncotton),  with  the 
nitrometer.     XX.  The  Lunge  nitrometer. 

Industrial  Poisoning  from  Fumes,  Gases  and  Poisons 
or  Manufacturing  Processes.  By  Dr.  J.  Ram- 
bousek,  Prof,  of  Factory  Hygiene,  and  Chief  State 
Health  Officer,  Prague.  Translated  and  edited  by 
T.  M.  Legge,  M.D.,  D.P.H.,  H.M.  Medical  Inspector  of 
Factories.  London,  E.  Arnold.  1913.  Price  12s.  6d. 
net. 

This  volume  (8|  by  6  ins.)  contains  354  pages  of  subject 
matter,  an  alphabetical  index,  and  59  illustrations.  The 
main  portion  of  the  work  is  divided  into  three  parts, 
followed  by  an  appendix  containing  bibliographic  refer- 
ences. Part  I.  Description  of  the  industries  and  processes 
attended  with  risk  of  poisoning  ;  incidence  of  such  poison- 
ing. (1)  Chemical  industry.  (2)  Recovery  and  use  of 
metals.  (3)  Other  industries.  Part  II.  Pathology  and 
treatment  of  industrial  poisoning.  (1)  Industrial  poisons 
in  general.  (2)  Industrial  poisons  in  particular.  Part  III. 
Preventive  measures  against  industrial  poisoning.  (1) 
General  preventive  measures.  (2).  Preventive  measures 
in  particular  industries. 

Jahresbericht  ueber  die  Leistungen  der  Chemischen 
Technologie  fur  das  Jahr  1912.  58.  Jahrgang. 
Bearbeitet  von  Dr.  P.  F.  Schmidt  und  Prof.  Dr.  B. 
Rassow.  I.  Abteilung :  Unorganischer  TeiL  Verlag 
von  J.  A.  Barth.     Leipzig.     1913.     Price  M.   17-50. 

This  volume  (9£  by  6  ins.)  contains  681  pages  of  subject 
matter,  with  268  illustrations,  alphabetical  indexes  of 
authors'  names  and  of  subjects,  and  a  list  of  the  numbers 
of  German  patents  referred  to  in  the  text.  The  classifica- 
tion adopted  is  as  follows : — I.  Fuels.  II.  Recover}'  of 
metals.  III.  Chemical  manufacturing  industries.  IV. 
Glass,  ceramics,  cement,  lime.     V.  Apparatus. 

Chemistry  in  Daily  Life.  Popular  lectures.  By  Dr. 
Lassar-Cohn.  Translated  by  M.  M.  Pattison  Muir,  M.A. 
Fifth  Edition,  revised  and  augmented.  H.  Grevel 
and  Co.,  London.     1913.     Price  6s. 

A  volume,  8|  by  5£  ins.,  containing  309  pages  of  subject 
matter,  with  24  woodcuts,  and  an  alphabetical  index. 
The  general  scheme  of  the  book  is  the  same  as  in  the  fourth 
edition  (see  this  J.,  1909,  1172),  but  there  are  numerous 
omissions  and  additions. 

Manuale  del  Conciatore.  Dott.  A.  Gansser.  U. 
Hoepli.     Milan.     1913.     Price  L.  4'50. 

Small  volume-  (6  by  4i  ins.),  containing  367  pages  of 
subject  matter,  with  22  illustrations  and  2  coloured  plates, 
and  a  series  of  tables.  The  headings  of  the  chapters  arc  : — 
I.  Leather.  II.  The  hide  and  its  properties.  III.  Defects 
and  diseases  of  the  hide.  IV.  Water  for  tanning.  V. 
Preparation  of  the  hide  for  tanning.  VL  Tanning 
materials.  VII.  Conversion  of  the  hide  into  leather. 
VIII.  Substances  used  after  the  tanning.  IX.  Treatment 
of  the  leather  after  tanning.  X.  Various  treatments  of  the 
tanned  hide.  XL  Finishing  of  leather.  XII.  Adulteration 
(loading)  of  leather.     XIII.   Bleaching  leather  and   hide. 

XIV.  Dyeing  leather.  XV.  Vegetable  tanning.  XVI. 
Tanning  with  alum.  XML  Tanning  with  oils.  XVIII. 
Combined    tanning    with    alum    and    vegetable    tannin*. 

XIX.  Tanning  with  formaldehyde  and  with  quinonc.      X  \. 
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Mineral  tanning.  XXI.  Chrome  tanning.  XXII.  Com- 
bined mineral  and  vegetable  tanning.  XXI II.  Tanning 
action  of  various  substances.  XXI V.  Purification  oi  waste 
tannery  liquors.  XXV.  Analysis  of  tanning  materials. 
XX\  L  Analysis  oi  leather.     XXV11.  yields. 

(TORIES  DEB  Fkkmf.ntmethoden.  Ein  Lebrbuob  fiir 
sfedixmer,  Chemiker,  und  Botaniker.  Von  Prof.  Dr. 
J.  Wohlgemuth.  J.  Springer.  Berlin.  1913.  Price 
If.   !0  :  bound  M.   10  80. 

The  volume  measures  S§  by  5|  ins.,  and  contains  351  pages, 
in  addition  to  an  alphabetical  index.     The  subject  matter 

as  follows: — General  part.  (1)  Nature  and 
properties  of  enzymes.  (2)  General  principles  in  investi- 
gations on  enzymes.  (3)  Preparation  of  solutions  of  and 
isolation  of  enzymes.  (4)  Filtration,  dialysis.  Special 
part.  A.  Enzymes  which  decompose  carbohydrates.  B. 
Lipolytic  enzymes  (lipases,  esterases).     C.  Enzymes  which 

proteins.  D.  Enzymes  which  decompose 
Duclein  and  uuclein  bases.  E.  Oxydases.  F.  Catalasc. 
I         angulation  of  blood. 

AbWEHRFERMENTK  DES  TIERISCHEN  OrGANISMTTS  GEGEN 
KORPER-,  BLCTFLASMA-  fND  ZELLFKEMDE  STOFFE,  IHR 
X.UIIWl.b  UND  IHRE  DIAGNOSTISCHE  BeDEUTUNG  ZUR 
Pr.UEf.VG      DKR     FcNKTIoN      DElt      EINZELNEN     OrGANE. 

Von    E.    Abderhalden,    2.     vermehrtc     Auflage.      J. 

Springer.     Berlin.     1913.     Price   M.   5-60;    bound   M. 

tr; 
This  volume  (8|  by  5$  ins.)  contains  1S3  pages  of  subject 
matter,  with  11  figures  and  1  plate,  and  also  lists  of  refer- 
ences to  investigations  by  the  author  and  by  other  workers. 
The  book  treats  of  the  enzymes  developed  in  the  animal 
organism  as  a  means  of  defence  against  foreign  substances, 
this  J.,  1912,  610.) 

Cyanamid.     Manufacture,  Chemistry  and  Uses.     By 

E.    I.    PRANKS,   B.Sc     The  Chemical   Publishing  Co., 

Easton.   Pa.,   U.S.A.     Williams  and  Xorgate,  London. 

1913.     Price  81  25. 

Volume  (9  by  0   ins.)  containing  106  pages  of  subject 

matter  and  an  alphabetical  index.     It  comprises  chapters 

on: — I.    Discovery  and  manufacture  of  cyanamide.     II. 

Preparation  and  properties  of  cyanamide.     Dicvandiamide. 

III.  Analytical  methods.     IV.  Storage  of  cyanamide.     V. 

tnposition  of  cyanamide  in  tin-  soiL     VI.  Retention 

of  cyanamide  nitrogen  in  the  soil.     VII.  Nitrification  of 

cyanamide  nitrogen.     VIII.   Toxicity  of  fertilisers.     IX. 

Agricultural    use   of   cyanamide.     X.    Fertiliser    mixtures 

with     cyanamide.     XL     Permanganate     availability     of 

cyanamide.      XII.  Fire  and  water  hazard  of  cyanamide. 

ntitativk      Mltali.vrgical      Analysis.      .Selected 

•hods  for  chemical  analysis  of  on  B,  slags,  coal,  iron, 

and    steeL     Arranged    by   C.    P.    Sidenkk,    B.S.     The 

EL  W.  Wilson  Co.,  Minneapolis,  I    8.A.     The  American 

Book  Supply  Co.,  Ltd.,  London.      1912.      Price  5s.  net. 

V", li/me  (T|  by  51  ins.)  containing  110  pages  of  subject 
matter,  an  alphabetical   index,   and  the  table  of  inter- 
national atomic   weights  (1912;.      Descriptions  are  given 
thoi   considers  to  be  the  besf   technical 
.<*!-  for  the  analysis  of  ores  oi  the  common  metals, 

furnaee   produ-  and   coke. 

rs       DIE      Tjii.c.moi.vnamik.        Von       l: 
jtolot.     Aatorisi    '■   I'     '  ■  i-    in  gabe  der  zweiten 
ben    Auflage.     Beaorgl    von   C.    Schorr   und 
P.    Platschek.    T.   Stemkopff.     Dresden   and    Leipzig. 

191  M.    1. 

This  volume  (91   by  6|  ins.;  contains   102  pages  and   ."ill 
ill,,  Tnesubjecl  matter  is  armngedasfollows: — 

1    The  principle  oi  equivalence.    (First  law  of  thermo- 
dynamioa.)      II.   Bpecia]  study  of   gases.     III.   Can 

-    end  law  of  tbennodynamios, )    IV.  Appli- 
cation of  ti  of  thermodynamic       V.   Kmrgy. 

Nation  w.  Phteh  w.  Labohatobt      Report  for  the  year 
1912.     f  rott.    Teddingtoo.     1913.     123  | 


Collected  Researches.  The  National  Physical  Labora- 
tory.    Vols.  IX.  and  X.     1913. 

These  volumes  each  measure  12  by  9J  ins.  Vol.  IX.  (245 
pages)  contains  12  papeis  including: — "Emission  of 
electricity  from  carbon  at  high  temperatures,"  by  J.  A. 
Barker  and  6.  W.  C.  Kaye  (pp.  17 — 35);  "Coefficients 
of  expansion  of  fused  silica  and  mercury,''  by  H.  Donald- 
son (pp.  181 — 190) ;  "  Experiments  on  the  strength  and 
fatigue  properties  of  welded  joints  in  iron  and  steel,'"  by 
T.  E.  Stanton  and  J.  R.  Panned  (pp.  191—217).  Vol.  X. 
(253  pages)  contains  11  papers  including: — "Alloys  of 
aluminium  and  zinc,"  by  W.  Rosenhain  and  S.  L.  Archbutt 
(pp.  1 — 90  ;  see  this  J.,  1912,  493) ;  "  Intercrystalline 
cohesion  in  metals,"  by  W.  Rosenhain  and  D.  Ewen  (pp. 
91 — 111) ;  "  Intercrystalline  fracture  of  iron  and  steel,"  by 
J.  C.  W.  Humfrey  (pp.  113 — 135;  see  also  under  X., 
page  829)  ;  "  Testing  ebonite  for  electrical  purposes,"  by 
C.  C.  Paterson,  E.  H.  Bayner,  and  A.  Kinnes  (pp.  175 — 
187  ;  see  also  under  XIV.,  page  835)  ;  "  Inflammability 
of  flake  charcoal,  decayed  wood,  and  insulating  papers," 
by  W.  Rosenhain  and  VV.  Gemmell  (pp.  207—228  ;  see 
also  this  J.,  1912,  322). 

Colloids  and  their  Viscosity.  Reprinted  from  Tran. 
sactions  of  the  Faraday  Society,  1913.     Price  7s.  6d. 

This  volume  (9f  by  6}  ins.)  contains  a  series  of  papers  on 
viscosity  especially  in  relation  to  colloidal  systems  and 
also  a  general  discussion  on  the  subject.  The  papers  are 
by  Wo.  Ostwald,  V  Henri,  W.  Pauli,  H.  Freundlich  and 
C.  Ishi/.ike,  and  E.  Hatschek,  and  occupy  altogether  75 
pages. 

Bericht  ueber  die  Tatigkeit  der  technischen  Auf- 
sichtsbeamten  der  Berufsgenossenschaft  der 
chemischen  industrie  (deutschlands)  im  jahre  1912. 

This  report,  occupying  55  pages,  with  52  illustrations, 
forms  a  supplement  to  the  issue  of  "  Die  Chemische 
Industrie  "  of  July  15,  1913.  It  is  similar  in  general 
character  and  arrangement  to  the  corresponding  report 
for  1911  (see  this  J.,  1912,  849). 

Mellon  Institute  of  Industrial  Research  and 
School  of  Specific  Industries.  Smoke  Investigation. 
Bulletin  No.  2. 

Bibliography  of  Smoke  and  Smoke  Prevention.  Com- 
piled by  Ellwood  H.  McClelland.  Technology  Libra- 
rian, Carnegie  Library  of  Pittsburgh.  University  of 
Pittsburgh.  Pittsburgh,  Pa.,  U.S.A.  1913.  Price  50  cents. 

Volume  (9  by  6  ins.)  containing  164  pages  of  subject 
matter,  referring  to  the  bibliography  of  the  entire  subject 
under  the  following  heads  : — I.  Patents.  II.  History.  III. 
Serial  publications.  IV.  Combustion  of  smoke.  V. 
Sources  of  smoke.  VI.  Composition  and  properties  of  smoke 
and  soot.  VIT.  Effects  of  smoke.  VIII.  Smoke  preven- 
tion. IX.  Work  of  organisations.  Exhibitions.  X.  In- 
spection. XL  Smoke  problem  in  special  localities.  XII. 
I.  gal  aspects  in  general.  Unofficial  publications.  X. 
Laws  and  ordinances  of  special  localities.  Official  publica- 
tions. 

Tm;  Volatile  Oils.  By  E.  Gildemeister  and  Fr. 
Hoffmann.  Second  edition,  by  K.  GrLDEHEISTEB. 
Written  under  the  auspices  of  the  linn  of  Schimmel  & 
Co.,  .Miltitz,  sear  Leipzig.  Authorised  translation  by 
Edward  Kramers.  First  Volume.  Longmans,  Green 
&  Co.,  39,  Paternoster  Row,  London,  Bombay,  and 
Calcutta.     1913.     Prioe  20s.  not. 

Volume  (91  by  M  ins.),  contains  641  pases  of  subject 
matter  with  75  Illustrations,  numerous  tables,  and  two 
map  .  The  matter  is  classified  according  to  the  following 
plan: — I.     Hi  torioal    introduction.     II.    Production    of 

Bower  perfume.-,  by  extraction,  enfleuraye  and  maceration. 

III.   Principal  constituents  of  volatile  oils,  natural  and 
artificial    perfumes  : — (i),    Hydrocarbons,    (ii),    Alcohols, 
(iii),  Aldehyde  .     (iv),  Ketone,,    (y),  Phenols  and  phenol 
ethei  .    '  ids,  <    tors,  Um  loai  .  oxide  .  compound  con' 
ins  nitrogen  and  mrphur,     IV.  Examination   of   role 

(i).     Determination    of    physical    properties.    (ii)» 
Chemical  methods  of  examination. 
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CONTRIBUTION       TO      THE      STUDY     OF      THE 
ACTIONS  OF  VARIOUS  WATERS  UPON  LEAD. 

BY   HARM   HEAP,    M.SC. 

(Concluded  from  August  30th  issue,  p.  815.) 

PART  III. 

Experiments  using  Lead  Foil. 

Action  of  pure  water  free  from  gases. 

The  laboratory  distilled  water  was  re-distilled  four 
times,  only  the  distillates  free  from  ammonia  being 
collected.  Precautioas  were  taken  to  prevent  contamin- 
ation by  dust.  Of  this  pure  water  120  c.c.  were  placed 
in  the  flask  of  the  modified  Adeney's  apparatus  which 
had  been  previously  washed  out  with  a  portion  of  the 
same  water.  A  strip  of  lead  was  then  placed  supported 
in  the  flask  by  the  glass  rods,  attached  to  the  stopper 
used  for  closing  the  flask.  The  stopper  was  pressed  tightly 
home  and  sealed  with  mercury.  The  flask  was  pumped 
free  from  air  and  the  water  boiled  under  reduced  pressure 
for  a  time,  the  gases  evolved  being  removed.  Boiling  and 
exhausting  were  continued  until  the  apparatus  was  quite 
free  from  gases,  this  being  detected  by  observing  the 
temperature  and  the  pressure  recorded  on  the  barometer 
tube.  When  the  apparatus  is  vacuous  a  characteristic 
metallic  click  is  heard  on  allowing  the  mercury  to  rise 
fairly  quickly  in  the  barometer  tube  by  raising  the  reservor 
of  mercury.  Although  by  this  method  of  exhaustion  the 
last  traces  of  gas  would  not  be  removed  from  the  surface 
of  the  glass,  yet  for  the  purposes  of  the  investigation 
deductions  could  be  made  quite  within  the  limits  of  the 
pretensions  of  this  work.  The  apparatus  being  freed 
from  gases,  the  lead  strip  was  immersed  in  the  water  and 
allowed  to  remain  for  24  hours,  the  lead  was  then  removed, 
and  the  water  tested. 

Other  experiments  were  conducted  in  similar  fashion, 
excepting  that  instead  of  being  made  in  vacuo  certain 
g  ises  were  admitted  at  definite  pressures. 

The  distilled  water  used  had  an  alkalinity  offl-5  c.c.  AT/100 
tested  with  methyl  orange  and  of  0-1  c.c.  with  lacmoid, 
and  an  acidity  of  0-2  c.c.  Ar/100  against  phenolphthalein. 
The  duration  of  exposure  in  each  case  was  24  hours,  and 
the  initial  and  final  temperatures  24°  C.  The  results 
are  shown  in  Tabic  XI.  :  — 

Table  XI. 


Nature  of  water. 

Lead  found 
parts  per 
100,000. 

Appearance  of 
Strip.               Water. 

Distilled  water  free  from 
gases  

0-O1 

Unchanged 

Clear 

Pure     distilled      water 
under  one  atin.  pres- 
sure of  oxygen     .... 

12-0 

Unchanged 

Slightly  sjlky 

Pure      distilled      water 
under  one  atni.  pres- 
sure of  carbon  dioxide 

l-f> 

Unchanged 

Clear 

Pure      distilled      water 
under  one  atni.  pres- 
sure of  hydrogen     . . 

1-6 

Unchanged 

Slightly  silky 

Pure      distilled      water 
under  one  atni.  pres- 
sure of  air    

8-5 

Crystalline 

markings 

Silky 

Action  of  pure  water  exposed  to  the  air  during  the  progress 
of  the  experiment. 

In  a  very  short  time  the  water  assumes  a  cloud}'  appear- 
ance and  a  little  later  becomes  what  we  have  termed 
"  silky."  This  precipitate  gradually  increases  and  collects 
at  the  bottom  of  the  vessel  as  a  mass  of  lamellar  crystals. 
The  amount  of  lead  in  the  liquid,  as  soluble  lead,  is  prac- 
tically constant.  Part  of  the  lead  in  solution  is  precipitated 
by  the  carbon  dioxide  of  the  atmosphere  and  then  more 
lead  from  the  strip  dissolves,  only  to  be  afterwards  pre- 
cipitated by  combination  with  more  carbon  dioxide.  The 
action  under  these  conditions  is  progressive. 

Action  of  ordinary  distilled  water  out  of  contact 
with  air. 

Although  the  experiment  was  made  out  of  contact 
with  air,  the  water  had  previously  been  exposed  to  the 
air  and  so  a  certain  amount  of  dissolved  air  was  present. 
Alkalinity  of  water  to  methyl  orange,  0-6  c.c.  N/100  ;  to 
lacmoid,  0-2  c.c.  ;  acidity  to  phenolphthalein,  0-1  c.c. 
per  100  c.c. 

Table  XII. 


Nature  of  water. 


Initial  and 
final  tem- 
peratures, °C. 


Exposure  in 
hours. 


Lead  fotind 
parts  per 
100,000. 


Ordinary  distilled  water 


18—18 
18—18 
18—18 


3 

4 

5 

24 


1-5 
2-2 
2-0 
4-0 
6-0 
8-0 


In  each  case  the  strip  had  crystalline  markings,  and 
the  water  was  silky. 

Action  of  pure  water  containing  dissolved  atmospheric  gases 
and  various  chemical  products. 

These  experiments  were  made  in  the  bottles.  The 
initial  and  final  temperatures  were  25°  C.  Exposure 
24  hours. 

Table  XIII. 


Pure  distilled  water 
containing  1  grm. 

Lead  found 

expressed  in 

parts  per 

Appearai 

ice  of 

per  litre  of  : — 

100,000. 

Strip. 

Water. 

Magnesium  carbonate 

0-06 

Protective 
coating 

Clear 

Sodium  carbonate  .... 

0-08 

Protective 
coating 

Clear 

Calcium  carbonate 

0-04 

Protective 
coating 

Clear 

Ammonium  nitrate.  .  . . 

50-00 

Crystalline 

markings 

Clear 

Potassium  nitrate   .... 

frOO 

Unchanged 

Slightly 
silky 

Calcium  nitrate   

fi-00 

Unchanged 

slightly 
silkv 

Sodium  nitrite 

6-00 

Unchanged 

Slightly 
silkv 

Ammonium  chloride 

1-20 

Glistening 

surface 

Cleat 

0'8Q 

Glistening 
surface 

Clear 

Magnesium  chloride    .  . 

0-lfl 

Qlistening 

sun 

Clear 

Aluminium  sulphate  . . 

o-GO 

Unchanged 

clear 

Sodium  sulphate      .... 

f>50 

i  nchanged 

Clear 

Ammonium  Bulphate 

0-24 

Unchanged 

Clear 

Calcium  sulphate    .... 

0-7 

Slightly 

Clear 

Magnesium  sulphate   .  . 

1-00 

Unchanged 

Clear 

(  allium  acetate  

OKI 

Protective 
kting 

Clear 

Ammonium  acetate 

BOO 

Unchanged 

Clear 

ll-IO 

Unchanged 

Clear 

Sodium   phosphate  .... 

.None 

t  nchanged 

Clear 

800 

i  rygtallme 

Clear 

in. liking 

U6 
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Thus  phosphates  seem  to  haw  the  greatest  protective 

action    and    rat-Inmates    next.      Nitrates    seed    to    attack 

teed  very  rigorously  and  sulphates,  oMorides,  and  acetates 
only  slightly  with  certain  exceptions.  Certain  ammonium 
eompounds  hada  very  marked  action,  eepeoiaHy  ammonium 

nitrate.  Ammonium  chloride  exerts  a  very  much  less 
notion  ami  ammonium  Bulphate  still  less.  Calcium  oxide 
also  has  a  very  marked  action. 

Actio*  of  pure  water  which  ha*  percolated  through  peat. 

A.  The  water  was  allowed  to  percolate  through  six  inches  depth 
of  peat  just  as  removed  from  the  ground.  The  water  collected 
required  >t\  day?  to  percolate  and  had  a  volume  of  500  c.c,  and 
was  of  a  ilark  brown  colour;  Acidity  per  100  c.c.  : — methyl  orange, 
0-8  c.c.  ;   lacmoid,  2-0  c.c.  ;   phenol  pht  hale  in,  2-4  c.c.  A/100. 

B.  The  wiiter  was  allowed  to  percolate  through  a  six-inch  layer 
of  peat  which  had  been  made  by  pressing  together  smaller  pieces  of 
peat.  500  c.c.  of  the  water  was  collected  after  percolating  through 
the  peat  which  required  a  periodof  four  days.  Trie  water  percolating 
had  a  brownish  colour.  Acidity  per  100  c.c. : — methyl  orange  0-4  c.c. ; 
lacmoid,  1-0  c.c.  ;   phenolphthalein,  1-7  c.c.  .V/IOO. 


Table  XIV. 


Nature  of  water. 

Exposure  in 
hours. 

Lead  found 
parts  per 
100,000. 

24 
48 
72 
96 

1-2 
1-5 
1-8 
2-0 

Water  from  peat  B 

24 

48 
72 
96 

1-0 
1-1 
1-2 
1-4 

Table  XV. 


In  each  case  the  strip  had  a  brownish  coating,  but  the 
water  remained  clear.  The  action  is  most  vigorous  in  the 
initial  stages  of  the  reaction. 

Action  of  pure  water  which  has  stood  for  1   or  3  days  in 
artificial  peat  bogs. 

In  each  case  the  initial  and  final  temperatures  were 
24    ('. 

The  following  abbreviations  are  used  for  indicators  in 
th.  -  nb  equent  tables  : — M.O.,  Methyl  orange,  L.,  Lacmoid, 
P.P.,    Phenolphthalein. 


Reaction  of  100  c.c.  in 

Nature 
of  water. 

ceutinormal  terms. 

Duration  of 

Lead  found 

exposure  m 
hours. 

parts  per 

100,000. 

Indicator. 

Alkalinity. 

Acidity. 

A. 

M.O. 

0-2 

24 

0-70 

L. 

— 

1-2 

48 

0-70 

P.P. 

— 

1-5 

72 

0-80 

B. 

M.O.                                      0-4 

24 

0-80 

L.                      — 

1-3 

48 

0-90 

P.P. 

2-2 

72 

1-00 

96 

1-10 

C. 

M.O. 

0-1 



24 

0-9 

L. 

— 

0-9 

48 

1-3 

P.P. 

— 

1-8 

72    . 

1-3 

D. 

M.O. 



0-5 

24 

1-2 

L. 

1-4 

48 

1-4 

P.P. 

2-2 

72 
96 

1-6 
1-8 

A.  Pure  water  in  deep  bog  1  day. 

B.  Pure  water  in  deep  bog  3  days. 

C.  Pure  water  in  shallow  bog  1  day. 

D.  Pure  water  in  shallow  bog  3  days. 

In  each  case  the  lead  had  a  brownish  coating,  but  the 
water  was  clear.  Contact  of  a  pure  water  with  peat  is 
rendered  less  active  or  the  action  is  delayed  up  to  96  hours' 
exposure ;  carbon  dioxide  does  not  precipitate  the  lead 
in  such  waters. 


Action  of  rain  water. 

Pure  rain  water  has  an  action  approaching  very  nearly 
to  that  of  distilled  water,  but  the  less  pure  rain  waters 
are  greatly  modified  according  to  the  nature  of  the 
atmosphere  in  the  neighbourhood  of  the  place  in  which 
they  are  gathered.  Rain  waters  gathered  in  localities 
where  macadam  roads  are  common  contain  calcareous  dust, 
and  so  this  water  has  very  little  action  on  lead,  the  lead 
becoming  covered  with  a  protective  coating,  but  rain 
water  gathered  in  the  neighbourhood  of  manufacturing 
cities  contains  fairly  large  amounts  of  sulphates,  nitrates, 
chlorides,  and  ammonium  compounds,  and  these  rain 
waters  exert  marked  actions  upon  lead.  This  is  illustrated 
in  the  following  table  : — 


Table  XVI. 


Nature 
of  rain 

'ion  of  100  c.c.  in 
centiuoriual  terms. 

Chlorine, 
parts  per  , 
100,000. 

1 

Initial    and 
final  tem- 
peratures 
°C. 

Exposure 
in  hours. 

Lead 

found, 

parts  per 

100,000. 

Appearance  of 

water 

1 
Indicator.     Alkalinity. 

Acidity. 

Strip. 

Water. 

A. 

I.                                          

P.P. 

04 
14 

2-0 

0-7 

14—14 
14—14 
14—14 

24 
48 
72 

2-40 
3-00 
840 

Crystalline  markings 
Crystalline  markings 
Crystalline  markings 

cloudy 
cloudy 
Cloudy 

B. 

M  ■ .                 0-5 
I.                      — 
P  1'                  — 

0-4 
14 

1-0 

22—22 
22    -22 
22  -22 

24 

48 
72 

2-80 
3-40 
4'0 

Crystalline  markings 
Crystalline  markings 
Crystalline  markings 

Cloudy 
Cloudy 
Cloudy 

C. 

M.O.                0-2 

1.                      — 

P  P 

0-2 
04 

0-4 

20—20 
20     20 
20  -20 

24 
48 
72 

7-0 
7-0 
74 

Crystalline  markings 
Crystalline  markings 
Crystalline  markings 

Silky 
silky 
Silky. 

D. 

M  <) 

i                 — 
i-  P 

0-3 
14 
14 

0-4 

16—16 
16—16 
16—16 
16—16 
16—16 

2 
4 

24 

48 
72 

2-0 

84 
64 

M-0 

104 

Crystalline  markings 
Crystalline  markings 
Crystalline  markings 
Crystalline  markings 
Crystalline  markings 

Slightly  silky 
slightly  silky 
Silky 
Silky 
Silky. 

I    itain  water  collected  In  the  garden  of  the  i  towr-.t.   Laboratory  during  continuous  rainy  weather. 

n  <>1  the  laboratory  In  one  hour  during  a  thunderstorm.       Previously  a  long  spell  of  dry  weather   had  prevailed 
■■>  t»-d  in  a  downpour  during  one  bout  during  oontinuou    rainy  weather  on  the  lummii  ol  Penou  Hill,  Lancashire. 
i>   i    lie  ted  on  an  open  noorlaad  bordering  on  Lani  i  Yorkshire     (Extwistle  Mooi ) 
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Thus  the  rain  water  of  Manchester  either  in  fine  or  wet 
weather  shows  no  very  marked  difference  in  its  action  on 
lead,  although  the  acidity  of  the  water  varies  very  much. 
Both  the  Manchester  rain  waters  show  a  much  less  action 
than  ordinary  distilled  water.  The  moorland  rain  waters 
show  actions  very  similar  to  distilled  water,  but  the 
acidities  of  the  two  waters  were  very  different. 

Action  of- rain  water  percolated  through  peat. 

The  acidity  of  100  c.c.  of  the  rain  water  used  expressed 
in  centinormal  terms  was  as  follows  : — Methyl  orange, 
0-5;  lacmoid,  1-1;  phenolphthalein,  1-5.  After  per- 
colating through  the  peat,  the  water  was  alkaline  (0-5)  to 
methyl  orange,  and  its  acidity  to  lacmoid  was  1-0  and  to 
phenolphthalein  1-5.  Initial  and  final  temperatures  were 
20°  C. 


Exposure  in  hours. 

Lead  found,  parts  per  100,000. 

24 

48 
72 

0-7 
0-8 
0-8 

The  strip  had  a  brownish  coating  after  treatment;    the 
water  was  clear. 

Action  of  raw  upland  lake  water. 

Reaction  of  100  c.c.  of  water  : — Methyl  orange,  alka- 
linity 0-8  c.c.  Ar/100;  lacmoid,  alkalinity  0-4;  phenol- 
phthalein, acidity  0-2. 

Table  XVII. 


Exposure  in  hours. 


Lead  found,  parts  per  100,000. 


-24 

0-12 

48 

0-18 

72 

0-28 

96 

0-28 

120 

0-30 

144 

0-30 

The  initial  and  final  temperatures  were  14°  and  15°  C. 
respectively.  Although  the  water  is  what  is  generally 
termed  an  alkaline  water,  yet  it  has  quite  an  appreciable 
action  on  lead.  The  maximum  amount  of  lead  which  the 
water  will  take  up  seems  to  be  attained  by  an  exposure 
of  about  72  hours.  After  this  very  little  more  lead  is 
dissolved.  The  strip  was  unchanged  in  appearance  after 
the  experiment  but  the  water  was  cloudy. 

Action  of  raw  upland  lake  water  to  which  has  been  added 
various  salts. 

In  the  following  series  of  experiments  lake  water  was 
modified  by  adding  to  it  1,  2,  and  3  parts  per  100,000  of 
various  chemical  substances. 

The  action  of  the  modified  waters  on  lead  was  then 
observed  and  the  results  tabulated  as  follows.  The  last 
column  gives  the  appearance  of  the  lead  strip.  The 
water  remained  clear  in  every  case. 

Table  XVIII. 


led, 
KK). 

Reaction  of  100  c.c.s 

Initial 
and 

lilKll 

"§§ 

expressed  in  centinormal 

Lead 

terms. 

Expos- 

found, 

d 

%  m 

temper- 
atures. 
°C. 

ure  in 
hours. 

parts 

per 

100,000. 

*-• 

-   08 

Indi- 

Alkalin- 

Acid- 

cator. 

ity. 

ity. 

— 

Man 

nexium   c 

arhonate 

1 

MO. 

31 

— 

18—18 

24 

0-04 

L. 

2-0 

— 

18—18 

48 

0-06 

tfi 

P.P. 

0-40 

— 

18—18 

72 

0-10 

'•£ 

18—18 

96 

0-10 

i 

2 

MO. 

4-3 

— 

18—18 

24 

0-02 

o 

L. 

3-0 

— 

18—18 

48 

0-04 

■ 

P.P. 

1-3 

— 

18—18 

72 

0-04 

18—18 

96 

0-06 

V 

3 

MO. 

7-0 

— 

18—18 

24 

0-02 

2 

L. 

6-0 

— 

18—18 

48 

0-02 

P.P. 

2-8 

— 

18—18 

72 

004 

i-  -18 

96 

II-II4 

Table  XVIII. — continued. 
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Reaction  of  100  c.c.s 

expressed  in  centinormal 

terms. 


Indi- 
cator. 


Alkalin- 
ity. 


Acid- 
ity. 


Initial 
and 
final 
temper- 
atures. 
°C. 


Expos- 
ure in 
hours. 


Sodi 

1 


um  carbo  nate 
M.O.  3-0 


L. 
P.P. 

M.O. 

L. 

P.P. 

M.O. 

L 

P.P. 


2-0 


4-5 
4  0 
0-1 

6-5 
5-5 

0-8 


talc 
1 


ium  carbo 
M.O. 
L. 
P.P. 

M.O. 

L. 

P.P. 

M.O. 

L. 

P.P. 


nate 
1-4 
0-6 


2-0 
0-5 


2-5 

0-8 


0-2 


16—16 
16—16 
16—16 
16—16 
16—17 
16—17 
16—17 
16—17 
17—17 
17—17 
17—17 
17—17 


24 
48 
72 
96 
24 
48 
72 
96 
24 
48 
72 
96 


Lead 

found, 

B, 

parts 

ft* 

per 

X! 

100,000. 

0-04 

0-08 

CO 

0-08 

+3 

0-12 

eS 

0-02 

cj 

0-04 

09 

> 

0-04 

0-04 

V 

0-01 

*2 

o 

0-01 

0-02 

0-02 

0-2 


0-4 


0-4 


I  III 

monium 

n  Urate 

1 

M.O. 

1-0 

L. 

0-4 

P.P. 

— ■ 

9 

M.O. 

1-2 

L. 

0-5 

P.P. 

— 

3 

M.O. 

1-0 

L. 

0-5 

P.P. 



0-3 


0-3 


0-4 


16—16 
16—16 
16—16 
16—16 
16—16 
16—16 
16—16 
16—16 
16—16 
16—16 
16—16 
16—16 


24 

0-03 

48 

0-04 

72 

0-04 

96 

0-04 

24 

0-01 

48 

0-04 

72 

0-04 

96 

0-04 

24 

0-01 

48 

0-01 

72 

0-01 

96 

0-02 

16—16 
16—16 
16—16 
16-  16 
16—16 
16—16 
16—16 
16—16 
16—16 
16—16 
16—16 
16—16 


Pota 

1 


ssium  nil 
M.O. 
L. 
P.P. 

M.O. 

L. 

P.P. 

M.O. 

L. 

P.P. 


rate 
1-2 
0-2 


1-2 
0-2 


1-2 
0-3 


Calc 

1 


ium  nitra 
M.O. 
L. 
P.P. 

M.O. 

L. 

P.P. 

M.O. 

L. 

P.P. 


te 


1-5 
0-2 


1-5 
0-3 


1-5 
0-2 
0-2 


Soditum  nitrlt 
M.O. 
L. 
P.P. 

M.O. 

L. 

P.P. 


M.O. 

L. 

P.P. 


1-2 
0-3 


1-2 
0-3 


1-2 

0-2 


0-2 


0-2 


0-3 


0-2 


0-3 


0-2 


0-3 


0-3 


0-3 


18—18 
18—18 
18—18 
18—18 
18—18 
18—18 
18—18 
18—18 
18—18 
18—18 
18—18 
18—18 


17—18 
17—18 
17—18 
17—18 
17—18 
17—18 
17—18 
17—18 
17—18 
17—18 
17—18 
17—18 


24 
48 
72 
96 
24 
48 
72 
96 
24 
48 
72 
96 


0-08 

0-10 

0-2 

0-20 

0-12 

0-14 

r>22 

0-30 
0-08 
0-16 
0-22 
0-32 


24 

48 
72 
96 
24 
48 
72 
96 
24 
48 
72 
96 


0-10 
0-10 
0-12 
0-12 
0-08 
0-16 
0-18 
0-20 

f>18 
0-26 

i  )••_>(•, 
0  28 


o 

H 


24 

0-16 

48 

0-24 

72 

0-3 

90 

0-30 

24 

0-16 

48 

0-24 

72 

0-32 

96 

0-34 

24 

0-26 

48 

0-30 

72 

0-32 

96 

0-36 

OS 


17—18 

24 

0-06 

17—18 

48 

0-12 

17—18 

72 

0-16 

17—18 

96 

0-20 

17—18 

24 

0-10 

17—18 

48 

0-16 

17—18 

72 

0-20 

17—18 

96 

0-24 

17—18 

24 

0-10 

17—18 

48 

0-18 

17—18 

72 

0-24 

17—18 

96 

0-26. 

-3 
« 

3 


- 
55 


em 

e 


tm 

monium 

chloride 

1 

M.O. 

1-2 

— 

18—18 

24 

0*20 

L. 

ll- 



18—18 

18 

0-20 

P.P. 

0-2 

18—18 
18—18 

72 
96 

0-30 

0-40 

? 

M.O. 

1-2 



18—18 

24 

0*80 

L. 

0-2 

— 

18—18 

1- 

0-34 

P.P. 

0-4 

18—18 

is       IS 

72 
06 

0-4(1 
0-410 

3 

M.O. 

1-2 

— 

18—18 

24 

n-40 

L. 

02 

— 

18—18 

18 

0-46 

P.P. 

0-6 

18—18 
18—18 

72 

96 

0-52 

l).;-,6 

— 
- 

1 
— 


I  •-■ 


i50 


llKAl'- ACTIONS   OF   VARIOUS   WATERS    UPON   LEAD. 


[Sept.  16,  1913. 


Table  XVIII. — continual. 
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Moil   Of    100   r.e.S 

expressed  in  osatinormal 

Initial 

and 

final 
temper- 
atures. 
C. 

Lead 

terms. 

Expos- 

lire   in 
hours. 

round, 

parts 

per 

100,000. 

d 

In.ii-      Alkailn- 

Wi.l 

y. 

-£  r 
r.  £. 

iut«.r.           it\. 

ity. 

( './/. 

ium  cfilur  id* 

1 

— 

18—18 

24 

048 

U            o-2 

— 

l-  -18 

48 

f>16 

« 

P.P.           — 

0-2 

is— is 

72 

046 

18— is 

96 

0-26 

•c 

J 

MM                 1-6 

— 

18—  IS 

24 

0-12 

9 

L.                O-G 

— 

1-    1- 

48 

0-16 

y 

P.P.             — 

04 

18—18 

72 

0-24 

,2; 

,  18—18 

96 

040 

a 

0*. 

3 

MM.           14 

— 

'  18—18 

24 

0-12 

L.               0-6 

— 

18—18 

18 

0-20 

3 

P.P.             — 

0-3 

18—18 

72 

0-28 

18—  1 B 

Of. 

(Kill 

_l/<ic/  nettium  eh  loride 

1 

M  0. 

1-4 

— 

17—18 

24 

0-16 

J. 

04 

— 

17—18 

48 

(••24 

<u 

P  P. 

— 

0-3 

17—18 

72 

0-28 

a 

17—18 

96 

0-28 

"n 

- 

M    M 

14 

— 

17— IS 

24 

0-16 

9 

L. 

04 

— 

17—18 

48 

0-22 

tt 

P.P. 

— 

0-3 

17—18 

72 

0-28 

17  — IS 

96 

0-28 

- 

4- 

M   M. 

2-0 

— 

17—18 

24 

0-20 

-*- 

!. 

0-3 

— 

17—18 

48 

0-28 

'— 

P.P. 

"~" 

0-2 

17—18 
17-  18 

72 
Of. 

0-28 
0-36 

~aR 

in  .i,,m,i    Kulphatf 

ci 

i 

\|    0               04 

— 

18—18 

24 

0-8 

L.              — 

o-2 

IS— 18 

48 

0-8 

13 
o 

PP.           — 

14 

IS— 18 

72 

1-0 

18— IS 

96 

1-0 

° 

o 

Mil           M 

— 

IS— 18 

24 

1-4 

c 

L                  — 

04 

18—18 

48 

14 

a> 

1*  P. 

2-4 

18—18 

72 

2-0 

3 

18—18 

96 

0.0 

0 

*        Mi). 

— 

18—18 

24 

i-d 

<a 

I.                  — 

14 

18—18 

48 

2-6 

0 

en 

1-  .P.             — 

3-4 

18—18 

72 

84 

O 

o 

18—18 

Of. 

30 

un   •!///,  ^    ■ 

1 

Mm             1-4 

— 

18—18 

24 

0-08 

1. 

-. 

18—18 

48 

0-10 

. 

P  t               — 

04 

18—18 

72 

014 

"3 

18—18 

96 

0-16 

"3 

M  0            1-7 

— 

18— is 

24 

0-06 

z 

I.                      04 

— 

18—18 

48 

0-14 

P  P              — 

04 

i-     18 

72 

0-18 

>> 

1-  -18 

96 

0-20 

£ 

3 

Mm           2-0 

— 

i-     18 

24 

048 

u 

1.                 IK. 

— 

is— is 

48 

0-16 

vi 

P  P              — 

0-4 

is-   18 
18—18 

72 
Oil 

0-20 
0-30 

'im  'ulfih  u<- 

1 

MM            1-2 

— 

17—17 

24 

0-06 

I. 

— 

17      17 

48 

0-14 

--' 

P  P. 

0-8 

17—17 

72 

0-14 

v 

17      17 

96 

0-18 

z 

! 

2-<i 

— 

17-     17 

24 

046 

L 

— 

17-   17 

18 

0-20 

t 

P  P.           — 

17—17 

72 

0-211 

.« 

17-   17 

96 

0-22 

Z 

MM                84 

— 

17-  17 

24 

0-12 

*7. 

i. 

— 

17      17 

48 

0-16 

H 

P   P                   — 

04 

17-    17 

72 

0-16 

—' 

17       17 

08 

0-20 

Am 
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1 
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18-  18 

24 
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1.                   - 

01 
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18 

0-32 

s 

P  P 

0-4 
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72 

I-      18 

06 

0-35 

___ 
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3j 

MM            1", 

— 
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24 

0-16 
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— 
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1- 
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72 
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w 
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0-32 

3 

M  0          14 

— 
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-i 
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1 

1.            '11 

— 
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IS 

0-1S 
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72 
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Km 
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1 

— 
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on 
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— 
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on 

p  p 

— 

i-     18 

n 

0-18 

c 

i-     ii 

— 

.' 

14 

— 

18 

34 

0-10 

I. 

— 

ij 

i- 

0-80 

p  p 

— 

04 

i-     li 

72 

■£' 

i-     18 

0- 16 

y 

M  0 

i-     i- 

M 

0-1  | 

1. 

i-     11 

i- 

042 

■A 

p  p 

i-     || 

11 

w, 

010 
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Reaction  of  loo  c.c.s 

Initial 
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final 
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terms. 
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hours. 
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-    4, 
ac  a. 

Imli- 

Alkalin- 

Arid- 

■SB 

*  s 
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ium  until 
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ity. 

I '„/,' 

te 

1 

M  0. 

3-0 

18—18 

24 

0-10 

L. 

0-8 

— 

18—18 

48 

0-20 

P.P. 

— 

0-3 

18—18 

72 

0-22 

<u 

18—18 

96 

0-30 

*-> 

2 

M.O. 

3-2 

— 

18—18 

24 

0-10 

o 

L. 

1-4 

— 

18—18 

48 

0-20 

>. 

P.P. 

— 

0-3 

18—18 

72 

0-24 

Zj 

18—18 

96 

0-30 

x: 

3 

M.O. 

4-0 

— 

IS       18 

24 

0-08 

L. 

2-0 

— 

18—18 

48 

0-12 

P.P. 



0-4 

18—18 
18—18 

72 
96 

0-16 
0-24 

Sodi 

um  aceta 

te 

1 

M.O. 

1-7 

— 

18—18 

24 

0-14 

L. 

04 

— . 

18—18 

48 

0-16 

P.P. 

— 

0-3 

18—18 

72 

0-lf. 

18—18 

96 

0-20 

2 

M.O. 

2-7 

— 

18—18 

24 

0-lf. 

U' 

L. 

04 

— 

18—18 

48 

0-20    - 

y 

P.P. 

— 

0-3 

18—18 

72 

0-20 

.a 
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96 
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•> 

M.O. 
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24 

0-12 

P 

L. 

0-5 

. — 

18—18 

48 

0-16 

P.P. 

— 

04 

18—18 

72 

0-16 

18—18 

96 

0-16 
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M.O. 

14 

— 

18—18 

24 

0-20* 

m 

L. 

— 

0-2 
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48 
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o-.-.o  \ 

P.P. 

— 
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72 

M 
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96 

0-50 

a 

2 

M.O. 

2-2 

— 

18—18 

24 

0-70 

B 

L. 

— 
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28 
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P.P. 
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18—18 

72 

1-30    , 

a 

18—18 

96 

140 
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M.O. 

14 

. — 
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24 

0-02 
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48 

0-02 
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— 
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72 

0-02 

9 
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96 

0-02 

CO 
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— 

18—18 

24 

0-02 
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L. 
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— 

18—18 

48 

0-02 

>> 

P.P. 

— 

0-6 

18—18 

72 

0-02 
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18—18 

96 

0-02 

M. 

3        M.O. 

2-0 

— 

18—18 

24 

0-01 

L. 

0-6 

— 

18—18 

48 

0-01 

P.P. 

— 

0-7 

18—18 

72 

0-02 

IS       IS 

Of, 

0-02 

Calc 
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1 

M.O. 

4-4 

— 

18—18 

24 

0-01 

L. 

3-2 

— 

18—18 

48 

0-04 

P.P. 

2-:i 

— 

18—18 

72 

0-04 

18—18 

96 

0-04 

~6 

2 

M.O. 

7-4 

— 

18—18 

24 

0-01 

CD 

1. 

r,-r, 

— 

18—18 

48 

•    0-04 

a 

P.P. 

:V2 

— 

18—18 

72 

0-01 

a 

18—18 

96 

O-Of, 

3 

M.O. 

10-6 

— 

18—18 

24 

0-08 

D 

I. 

9-7 

— 

18—18 

48 

0-08 

P.P. 

84 

18—18 
18—18 

72 
96 

0-10 
0-12 

•  Unchanged. 

From  the  foregoing  table  it  will  bo  soon  that  the  action 
of  the  wator  is  greatly  affected  by  the  addition  of  salts. 
Sodium  phosphate  and  the  alkali  anil  alkaline -earth 
oarbonatee  seem  to  exercise  the  greateef  inhibitiVe  action. 
Tin-  acetates  <>f  the  same  bases  only  Blightly  diminish 
the  act  ion,  whilst  the  nitrates  but  slightly  increase  t  hi- 

action.      The  sulphates  and  chlorides  show  this  increased 
action  a  little  more  markedly,  hut  there  are  certain  OS 
worthy  of  Special  not  i.e.      Compounds  of  aluminium  and 

ammonium  have  greater  actions  than  the  cones  pond  in;' 
compounds  of  the  other  bases.     Ammonium  compounds 

■ill  mioh  more  Btronglj  than  any  others,  except  in».  of 
col-.-,  the  frM  acids.  Ammonium  nitrate,  sulphate, 
chloride,  and  acetate  have  a  greater  action  than  the 
corresponding  salts  of  the  -aim-  acids  with  other  haws. 
Aluminium  sulphate  and  calcium  oxide  have  quite 
appicciahic  action  .     This  fad  is  of  importance  considering 

I  lie   extensive   use    which   is   made   of    these   siihstanccH  in 

purifying  water  for  drinking  purposes. 
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Action  of  raw  upland  lake  water  after  contact  with 
natural  peat. 

Five  hundred  ginis.  of  natural  peat  from  a  moorland 
gathering  ground  were  shaken  up  very  thoroughly  for 
2  hours  with  2  litres  of  the  water.  The  whole  mass  was 
then  filtered  and  the  filtrate  tested  ;  100  c.c.  of  the  raw 
water  had  an  alkalinity  of  08  A'/100  to  methyl  orange, 
and  02  to  lacmoid,  and  an  acidity  of  02  to  phenol- 
phthalein.  Reaction  of  100  c.c.  After  shaking  with 
peat,  the  alkalinity  to  methyl  orange  was  0-5  AT/100,  and 
the  acidity  to  lacmoid  and  phenolphthalein  05  and  TO 
respectively. 

After  24  hours'  contact  with  lead,  the  prepared  water 
had  dissolved  06  part  per  100,000;  after  48  hours,  07 
part  ;   after  72  hours,  07  part  per  100,000. 

Action  of  distilled  water  after  contact  with  peat. 

Five  hundred  grms.  of  the  peat  were  shaken  with  2  litres 
of  distilled  water  as  before.  100  c.c.  of  the  distilled 
water  had  an  alkalinity  of  0-5  A/100  to  methyl  orange 
and  an  acidity  of  0T  and  0-2  to  lacmoid  and  phenol- 
phthalein respectively.  After  shaking  with  peat  the 
respective  figures  were  0-3,  1-2,  and  1-8  A7/ 100.  The  action 
of  these  waters  on  lead  was : — 24  hours,  06  part  per 
100,000;  48  hours,  08  part ;  72  hours,  10  part  ;  96  hours, 
1-2  parts  per  100,000. 

Action  of  rain  water  after  contact  with  natural  peat. 

Five  hundred  grms.  of  the  peat  were  shaken  with  2  litres 
of  rain  water,  as  in  the  last  two  experiments.  The  rain 
water  had  an  acidity  of  05  Ar/100  to  methyl  orange  per 
100  c.c,  11  to  lacmoid,  and  lo  to  phenolphthalein. 
After  being  shaken  with  peat,  the  alkalinity  to  methyl 
orange  was  0-5  Ar/100,  whilst  the  acidity  to  lacmoid  was 
10  and  to  phenolphthalein  1-5  AT/100.  After  24  hours' 
contact,  the  prepared  water  had  dissolved  07  part  of  lead 
per  100,000  ;   after  48  and  72  hours,  08  part. 

Action  of  a    "  naturally  hard   limestone  drinking   water " 
after  contact  with  peat. 

Five  hundred  grms.  of  the  peat  were  shaken  with  2  litres 
of  the  hard  water  as  before.  The  water  had  an  alkalinity 
of  54  AT/100  per  100  c.c.  against  methyl  orange.  After 
contact  with  peat  the  alkalinity  to  methyl  orange  was 
4-8  and  to  lacmoid  30,  whilst  the  acidity  to  phenol- 
phthalein was  0-4  A7/ 100  per  100  c.c. 

Action  of  the  prepared  water  on  lead: — Contact  of  24 
hours  dissolved  033  part  of  lead  per  100,000  ;  48  hours, 
0-40  part  ;  and  72  hours,  050  part.  The  water  coats 
the  lead  strips  with  a  protective  coating  and  is  not  con- 
taminated by  lead  after  a  contact  of  from  one  hour  to 
24  days. 

From  the  foregoing  experiments  it  will  be  seen  that 
generally  the  result  of  bringing  waters  in  contact  with 
peat  is  to  lessen  the  action  of  the  water  on  lead  and  at  the 
same  time  increase  the  acidity  of  the  water. 

In  certain  waters,  especially  those  tending  to  contain  a 
fail  amount  of  dissolved  salts  in  solution,  the  mixing  with 
peat  causes  a  precipitation,  which  increases  the  action  of 
the  water  on  lead.  This  is  especially  evidenced  in  the 
case  of  naturally  hard  waters  which  have  no  action  on  lead 
before  treatment  with  peat,  but  afterwards  they  exert 
considerable  action. 

Action  of  naturally  hard  waters. 

The  action  of  naturally  hard  waters  varies  very  much, 
according  to  whether  the  hardness  is  temporary  or  per- 
manent. Waters  containing  carbonates  or  bicarbonates 
of  calcium  or  magnesium  exert  a  strong  protective  action. 

With  permanently  hard  waters  the  protective  quality  is 
generally  not  so  marked,  and  in  fact  certain  fairly  hard 
waters  attack  lead  with  great  vigour. 

The  following  is  an  analysis  of  a  drinking  water,  typical 
of  this  action  :  — 


Oxygen  absorbed  from  iwtassium  permanganate 

at  27°  C.  in  4  hours     0-015 

Ammonia,  free 0-0004 

Ammonia,  albuminoid      0-0058 

Nitrous  nitrogen    None 

Nitric  nitrogen 0-70 

Chlorides 5-00 

Hardness     17-00 

The  water  was  bluish-green  in  colour,  slightly  turbid 
and  gave  a  slight  sediment.  There  was  no  opalescence :  24 
hours'  contact  with  lead  dissolved  50  paits  per  100,000. 

Action  of  upland  peaty  moorland  rivers. 
Initial  and  final  temperatures,  18°  C. 

Table  XIX. 


Reaction  of  100  c.c. 

in 

centinormal 

Lead 

terms. 

Expos- 

found, 

River. 

ure  m 
hours. 

parts 
per 

Strip. 

Indi- 

Alkalin- 

Acid- 

100,000. 

cator. 

ity. 

ity. 

I. 

M.O. 

15-5 

24 

0-08 1 

L. 
P.P. 

11-0 

0-4 

48 
72 
96 

0-10 
0-12 
0-16. 

Unchanged 

II. 

M.O. 

6-1 

— 

24 

0-08 

L. 

5-5 

— 

48 

0-10 

Slightly 

P.P. 

0-3 

— 

72 
96 

0-14 
0-20 

coated 

III. 

M.O. 

2-8- 

— . 

6 

0-14) 

Loose 

L. 

1-8 

— 

24 

0-24 

flocculent 

P.P. 

0-2 

48 

1-00 1 

2-50' 

coating 

72 

IV. 

M.O. 

6-5 

— 

24 

0-12  \ 

L. 

6-0 

— 

48 

0-12 

P.P. 

0-1 

— 

72 
96 

0-14 
0-20 

V. 

M.O. 

11-5 

— 

6 

0-08 

Slightly 

L. 

10-2 

— 

24 

0-10  > 

coated 

P.P. 

— 

0-1 

48 

0-20 

VI. 

M.O. 

5-5 

— 

24 

0-16 

L. 

4-0 

— 

48 

0-18 

P.P. 

— 

0-2 

72 
96 

0-22 
0-50  ' 

VII. 

M.O. 

1-0 

. — . 

24 

0-28\ 

L. 



0-1 

48 

4-00 

P.P. 



0-3 

72 

5-00 

Loose 

VIII. 

M.O. 

2-0 

— 

24 

0-30  > 

flocculent 

L. 

1-3 

— 

48 

400 

coating 

P.P. 

— 

0-3 

72 
96 

5  00  ; 

5-wr 

IX. 

M.O. 

4-3 

— 

24 

0-18 

L. 

3-7 

— 

48 

0-25, 

Protective 

P.P. 

0-2 

72 
96 

0-25 
0-30 ) 

coat  ing 

X. 

M.O. 

0-5 



24 

0-3  -> 

L. 

— 

0-1 

48 

6-0 

P.P. 

— 

0-5 

72 

96 

7-0 
7-0 

Loose 
flocculent 

XL 

M.O. 
L. 

1-0 
0-4 

24 
48 

0-34 
6-00 

coating 

P.P. 

0-4 

72 
96 

7-00 

8-oo ; 

The  water  remained  clear  in  each  case. 

The  rivers  I.  and  II.  in  Table  XIX.  arc  situated  in 
Lancashire,  Yorkshire,  and  Westmorland.  The  rivers  all 
flow  through  many  miles  of  moorland  in  their  early 
courses  and  vet  at  the  poirts  where  collected  I'll  showed 
alkaline  reactions.  Although  the  waters  were  alkaline  in 
reaction  they  showed  great  lead-dissolving  capacities,  due 
to  the  purity  of  the  waters  and  their  extremely  low  saline 
content.  In  some  cases  when-  the  saline  matter  men 
the  lead  solvent  art  ion  is  diminished,  as  is  illustrated  in 
the  cases  of  the  rivers  I.,  II.,  IV.,  V.,  VI..  and  IX. 

Action  of  w<iter  from  peaty  moorland  streams. 
The  waters  in  these  cases  are  from  small  st  reams  flowing 
through  channels  in  the  peat-moorlands  and  collected  near 
the  source's  of  the  streams  whilst  the  beds  of  the  streams 
are  still  in  the  peal  la  vers.     The  waters  are  for  the  D 
part  acid  in   reaction  and  from  the  nature  of  the  pi 
from   which  they  were  drawn   would  contain  little  saline 

matter.  Their  plumbo-solvent  tffeoti  an  »on»what 
variable  but  not  approaching  to  that  of  pare  dwtflled 
water.     Initial  and  final  temperature*,  1 1    I  \      fafOCUie, 

24  hours. 
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Tabm  XX. 


i.tioi)  of   UK)  0.0. 

Lead 

in  owttaonnal  terms. 

found  ex- 

Stream. 

pnaed  in 

parts  per 

Strip. 

Indicator    Alkalinity 

Acidity 

100,000. 

I. 

M  •  > 

0-3 

1-6 

\ 

L. 

— 

1-6 

Loose 

1'  IV 

— 

8*2 

Booculent 

II. 

MO. 

— 

••.•> 

5-0 

coating 

I.. 

— 

4-2 

P.P. 

— 

5-8 

III. 

MO. 

SW» 

— 

0-12 

^  Slightly 
coated  i 

L. 

1-8 

— 

P.P. 

— 

1-7 

IV. 

MO. 

— 

0-5 

1-6 

L. 

1-5 

Loose 

P.P. 

— 

•  >.•> 

flocculent 

V. 

MO. 

O-o 

— 

1-0 

'  coating 

L. 

— 

0-7 

P.P. 

— 

1-2 

VI. 

MO. 

0-5 

— 

o-t> 

i  Unchanged 

L. 

— 

0-3 

P.F. 

0-6 

The  water  remained  clear  in  each  case. 

Action  of  water  from  the  same  pexity  moorlc.nd  slreatns  vpon 

lead  pipes. 

The  lead  figure  was  determined  by  Frankland's  method. 
The  lead  was  estimated  in  the  water  used  to  prepare  the 
pipe,  as  well  as  in  the  water  placed  in  the  pipe  later. 
Exposure,  24  hours. 

Table  XXI. 


Stream. 

First  filling. 

Second    filling. 

I. 

1-8 

1-4 

II 

5-0 

:;■:> 

III. 

014 

0-12 

IV. 

1-40 

1-60 

V. 

0-80 

10 

VI. 

0-60 

0-08 

From  Tables  XX.  and  XXI.  it  will  be  seen  that  the 
amount-  of  lead  dissolved  as  determined  by  Frankland's 
method  and  by  my  method  are  comparable  and  the 
r>  *ult<-  an    of  the  seUK  "id'  i. 

Influence  of  t>  wjxr>i/ure  on  the  action  of  raw  upland  lake 

water. 


Exposure,   24  hour.-. 


Table  XXII. 


Tempraf  . 

wa>.  | 


GO 

7'. 
100 


i.  1 1  bond,  i 
pei  loo.ooo. 


Appearance  of 

water. 


0-20 
0-fiO 
0-70 

1-00 


i  leu 

Cloudy 

Cloudy 

Cloudy 

Cloudy 


In    <  a<  p.    ease    the    water   was   gradually   raised   to   the 

-■  'l  t.  mperatuie  l>y  placing  the  bottle  which  contained 

i'  in  a  watcr-nvm,  until  the  temperature  was  reached. 

In  one  case  the  water  had  to  Ik-  slightly  cooled,  bul 
«  Met/ting  in  t  hi-  BUM  none  of  the  paten  had  ever  had  a 
higher  temperature  than  that  acquired  in  the  particular 
<  T[«rirri<  nt.  \Vh<  ri  the  water  wan  at  the  required  tem- 
perature the  lead  ht rip  was  inserted  and  the  stopper 
home  in  the  hot  tie.  The  whole  apparatus  was 
in  the  oven  for  the  required  time,  arid  then  removed 
and   the   lead   diesolirr-d    in   the   water  estimated. 

Infltunrt    r,f    I,  mj„  r„  //,,     „,/,,,„    ,,J    tli*t,fhd    T'll'r. 

These  experiments  w m   Bade  just  ai  were  those  in  the 
I  lake  water  in  Table  XXII. 


Table  XXIII. 


Temperature  of 
water  °  C. 


Lead  found,  parts 
per  100,000. 


5 

3-0 

25 

7-0 

50 

U-0 

75 

3-0 

100 

2-0 

Note  — Exposure,  two  hours.  The  water  was  "  silky  " 
in  each  case. 

Action  of  raw  upland  lake  water  and  distilled  water  at  100°  C. 

The  waters  were  allowed  to  boil  in  open  Jena  flasks  and 
after  boiling  for  fifteen  minutes  the  lead  strip  was  dropped 
in.  The  waters  were  kept  boiling  for  one  hour,  and  the 
amount  of  lead  was  then  estimated.  The  initial  volume 
of  the  water  was  120  c.c.  When  boiling  commenced 
distilled  water  was  added  to  both  flasks  drop  by  drop  so 
as  to  keep  the  water  level  constant.  The  drops  were 
allowed  to  dram  on  the  upper  part  of  the  neck  of  the 
flask  so  as  to  be  free  from  air  on  entering  the  water.  The 
amounts  of  lead  found  were  008  part  per  100,000  in  the 
distilled  watei  and  060  part  in  tie  lake  water. 

From  Tables  XXII.  and  XXIII.  it  will  be  seen  that  in 
the  case  of  lake  water  the  action  increases  with  the  tem- 
perature from  5°  C.  up  to  100°  C,  when  the  time  of 
exposure  is  constant ;  in  the  case  of  distilled  water  undei 
the  same  experimental  conditions  the  action  increases 
with  increase  of  temperature  from  5°  C.  up  to  50°  C,  but 
at  temperatures  above  50°  0.  and  up  to  100°  C.  the  action 
diminishes. 

PART  IV. 

General  Summary. 

The  results  of  the  various  experiments  described  in 
this  paper  show  that  pure  distilled  water  specially  prepared 
and  free  from  dissolved  gases,  exerts  but  a  very  slight 
action  upon  lead.  The  amount  of  lead  dissolved  by  such 
water  is  in  fact  so  small  as  to  be  only  just  recognisable 
by  the  method  used. 

Its  action  is,  however,  greatly  modified  when  certain 
gases  are  dissolved  in  it.  Hydrogen,  carbon  dioxide, 
oxygen,  and  air  may  play  a  part  in  causing  the  lead  to 
dissolve,  the  most  potent  being  oxygen.  When  both 
oxygen  and  carbon  dioxide  are  present  a  very  interesting 
reaction  takes  place,  comparable  with  the  actions  of  many 
pure  natural  waters.  This  action  has  been  termed  the 
"  erosive  power  "  of  such  waters,  and  is  not  to  be  explained 
by  the  assumption  that  a  "  scaling  "  of  the  lead  takes 
place  and  that  actual  particles  of  lead  are  "pitted" 
off.  It  is  undoubtedly  due  to  the  fact  that  the  lead 
passes  into  solution  and  is  afterwards  precipitated  by 
carbon  dioxide.  It  is  this  suspension  t)f  the  precipitated 
lead  carbonate  which  has  been  termed  "  eroded  lead." 
If  to  this  "  suspension  of  precipitate  "  an  excess  of  carbon 
dioxide  is  added,  the  precipitate  will  gradually  dissolve 
and  a  clear  liquid  will  result.  The  lead  can  again  bo 
precipitated  from  this  clear  liquid  by  the  passing  of  a 
stream  of  air  free  from  carbon  dioxido  through  it.  This 
solution  will  then  have  the  "  silky  appearance,"  as  it 
is  termed  in  this  paper,  characteristic  of  liquids  containing 
the  so-called  "eroded  lead." 

The  reactions  arc  expressed  as  follows  : — 

=     2PbO 


Pb2  +  02  = 

2PbO+2B  0  = 

2I,I>0>II)2  +  C02  = 
2Pb(0H)s  +  2C02 

2PbOO(+2COt+2%0  -£ 


2Pb(PH)< 

HO.Pb.COiPb.OH+Ha0 

2PbCOi+2H,0 

2PbH2(C03)2 


I)i  tilled  water  made  slightly  acid  and  then  allowed 
to  act  on  lead  produced  a  liquid  which  could  not  be 
rendered  "silky"  by  the  admission  of  carbon  dioxide. 
Two  bote  explain  this:      1.    Lead  carbonate  cannot  exist 

as  an  insoluble  *n  pension  in  acid  solutions.  2.  Carbonic 
acid  does  not  replace  other  arid  radicles  in  load  salts 
under  such  conditions.  The  load  dissolved  in  waters  of 
this  class  is  probably  present  as  a  salt  of  the  type,  PbR,, 
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where  R  represents  the  radicle  of  the  acid  present.  Under 
other  conditions  basic  salts  can  be  produced  of  the  tvpe, 
Pb.OH.  R,  or  polybasic  salts  of  the  type,  R.  Pb.  O.  Pb.  0.  Pb.  R. 
The  experiments  made  with  ordinary  distilled  water 
gave  approximately  the  same  results  as  those  made 
with  very  pure  distilled  water.  The  greatest  difference 
— and  that  but  slight — was  that  ordinary  distilled  water 
took  more  lead  into  solution  than  did  the  very  pure 
distilled  water.  This  was  probably  due  to  the  presence 
in  the  ordinary  distilled  water  of  small  quantities  of 
ammonia  or  of  acids. 

Distilled  waters  containing  dissolved  atmospheric 
gases  attacked  lead  with  increased  activity  as  the  tem- 
perature was  raised  from  5°  C.  to  between  50°  C.  and 
60°  C.  but  at  higher  temperatures  the  action  diminished, 
until  at  boiling  temperature  its  intensity  was  no  more 
than  it  had  been  at  5°  C. 

When  distilled  water  in  which  a  piece  of  lead  foil  was 
suspended  was  left  exposed  to  the  atmospl  ee,  the  pre- 
cipitation of  lead  carbonate  proceeded  as  long  as  any  lead 
foil  remained.  The  explanation  of  this  is  that  the  lead 
hydroxide,  formed  by  the  action  of  the  water  and  the 
oxygen  upon  the  lead,  is  precipitated  as  lead  carbonate 
by  the  atmospheric  carbon  dioxide ;  thus  more  lead 
hydroxide  is  formed,  and  this  in  its  turn  is  precipitated 
and  so  the  action  continues  (other  conditions  remaining 
constant)  so  long  as  the  lead  and  carbon  dioxide  are  in 
excess. 

The  presence  of  free  acids  prevents  this  action,  and 
in  such  cases  the  lead  salts  of  the  particular  acids  present 
are  found  dissolved  in  the  water.  When  the  reaction 
between  the  lead  and  the  acid  has  reached  its  maximum 
it  resolves  itself  into  the  solubility  of  lead  in  a  solution 
of  the  lead  salt  of  that  acid,  of  a  particular  concentration, 
depending  upon  the  amount  of  acid  which  was  originally 
present.  This  partially  accounts  for  the  fact  that  in 
certain  acid  solutions  more  lead  is  dissolved  than  theoretical 
calculations  would  admit. 

The  phosphates  of  calcium  and  sodium  when  dissolved 
in  waters  seem  to  prevent  entirely  any  lead  from  going 
into  solution  ;  ranking  next  to  the  phosphates,  as  regards 
this  preventive  action,  are  the  carbonates  and  bicarbonates 
of  the  alkali  metals  and  the  alkaline  earths.  These  salts 
seem  to  exert  remarkable  protective  actions  upon  lead. 
Solutions  of  certain  chlorides,  sulphates,  and  acetates 
possess  this  preventive  action  in  a  slight  degree  only, 
and  the  nitrates  exhibit  this  power  in  a  still  less  marked 
degree. 

Considering  the  solvent  effect  of  the  various  solutions 
upon  lead,  from  the  point  of  view  of  the  acids  present, 
it  is  found  that  salts  of  phosphoric  acid  exert  the  least 
action,  and  very  slightly  removed  from  them  in  the 
scale  of  activity  are  the  carbonates  and  the  bicarbonates. 
The  sulphates,  chlorides,  and  acetates  cause  increased 
actions  which  are  fairly  similar,  but  the  nitrates  are 
conspicuous  by  a  marked  tendency  to  increase  the  action 
upon  lead  of  the  waters  in  which  they  are  dissolved. 
Ammonium  chloride,  ammonium  acetate,  and  ammonium 
nitrate  in  solution  have  very  marked  actions,  especially 
the  last  named,  which  has  an  action  greater  than  that 
of  distilled  water  containing  a  limited  amount  of  dissolved 
air,  for  equal  durations  of  exposure.  Here  the  amounts 
of  oxygen  and  ammonium  nitrate  present  are  by  no  means 
comparable,  the  ammonium  nitrate  being  present  in 
much  greater  quantity. 

Aluminium  sulphate  and  especially  calcium  oxide 
dissolve  quite  large  amounts  of  lead. 

The  purer  natural  waters,  such  as  rain  water  and  the 
waters  from  streams  (before  they  have  had  the  oppor- 
tunity of  dissolving  much  mineral  or  organic  matter  or 
received  material  amounts  of  spring  waters),  exert  actions 
which  are  comparable  with  the  action  of  ordinary  distilled 
water.  Rain  waters  containing  large  quantities  of  acids 
react  like  distilled  water  containing  acids. 

Moorland  waters  are  generally  very  free  from  dissolved 
mineral  matter,  but  contain  varying  amounts  of  organic 
matter  and  are  usually  very  soft.  Moorland  waten 
may  have  alkaline,  neutral,  or  acid  reactions  :  they 
generally  attack  lead  rather  vigorously  but  seldom  more 
actively  than  distilled  water.  The  waters  gathered  from 
peaty  moorlands  exhibit  at  certain  seaeone  an  increased 


acidity,    but    this    cannot    account    for    the    amount  of 
lead  with  which  they  become  contaminated. 

In  seeking  an  explanation  of  the  action  of  these  peaty 
waters,  various  types  of  water  were  subjected  to  the 
action  of  fresh  peat.  Distilled  water  after  undergoing 
the  above  treatments,  whilst  showing  in  some  cases 
increased  acidity,  yet  exerted  less  action  on  lead  than 
did  the  pure  distilled  water.  This  was  also  the  case 
with  rain  water.  Distilled  water  and  rain  water  showed 
diminished  actions  upon  lead  after  contact  with  peat, 
but  the  reverse  was  the  case  with  a  soft  upland  lake 
water  and  with  a  hard  spring  water. 

Distilled  water,  rain  water,  lake  water,  and  hard  spring 
water  after  treatment  with  peat  all  manifested  actions 
upon  lead  considerably  weaker  than  the  action  of  untreated 
distilled  water.  By  contact  with  the  peat  the  content  of 
soluble  organic  matter  in  the  soft  waters  is  increased, 
and  the  amount  of  soluble  saline  contents  of  hard  waters 
is  reduced.  This  is  probably  why  soft  waters  are  rendered 
less  and  the  hard  waters  more  active  by  this  treatment. 
Certain  hard  waters,  and  especially  those  in  which  the 
hardness  is  permanent,  are  not  rendered  more  active 
by  treatment  with  peat. 

Lake  waters,  which  are  naturally  very  pure  and  contain 
only  small  amounts  of  saline  matter,  exert  a  much  weaker 
action  than  either  rain  water  or  distilled  water.  Their 
action,  though  generally  of  a  low  degree,  is  liable  to 
variation  during  different  seasons. 

In  the  case  of  distilled  water  it  was  found  that  increases 
of  temperature  up  to  50° — 60°  C.  increased  the  amount 
of  lead  passing  into  solution  in  a  definite  time,  but  that 
above  these  temperatures  the  amount  of  lead  diminished 
gradually  as  the  boiling  point  was  approached.  With 
lake  water  the  action  was  different,  the  amount  of  lead 
passing  into  solution  gradually  increasing  as  the  tem- 
perature was  raised  to  the  boiling  point.  The  amounts 
of  lead  found  in  experiments  made  with  lake  water  were 
much  smaller  than  the  amounts  found  when  distilled  water 
was  used. 

The  action  of  lake  water  is  markedly  modified  by  the 
addition  of  various  substances.  The  modifications  are 
very  similar  to  those  which  were  fourd  in  the  distilled 
water  experiments.  In  those  experiments  larger  quantities 
of  the  various  substances  were  dissolved  in  the  waters 
than  in  the  lake  water  experiments.  In  these  latter 
experiments  the  amounts  of  substance  dissolved  would 
interfere  only  to  a  slight  extent  with  the  amount  of  dis- 
solved oxygen  in  the  water,  and  in  some  cases  it  would 
be  more  than  in  otheis,  depending  upon  the  nature  of  the 
substance  dissolved. 

When  lead  is  exposed  to  solutions  containing  electro- 
lytes, probably  a  certain  proportion  of  the  lead  will  pass 
into  solution  in  the  form  of  the  lead  salt  of  the  acid  present. 
The  solution  of  this  lead  salt  will  deciease  the  amount 
of  dissolved  oxygen,  and  as  the  concentration  of  the  lead 
salt  increases  the  amount  of  dissolved  oxygen  will  decrease  ; 
thus  the  action  will  tend  to  increase  up  to  a  certain 
maximum  rate,  afterwards  gradually  diminishing  until 
equilibrium  is  established.  This  accounts  to  some  extent 
for  the  veij  slight  effect  observed  when  sodium  carbonate 
and  calcium  carbonate  are  used  and  the  greater  effect 
of  the  chloiides,  sulphates,  and  nitrates,  in  these  dilute 
solutions. 

The  carbonates  and  bicarbonates  after  a  very  short 
time  produce  coatings  on  the  suiface  of  the  lead,  which 
is  thus  rendered  out  of  contact  with  the  water,  so  that 
any  further  solution  of  the  lend  is  prevented.  The 
chlorides  and  sulphates  after  lone  periods  of  exposure 
also  tend  to  produce  slighl  protective  coalings  upon  the 
lead.  Waters  containing  certain  forme  of  organic  matter 
show,  after  a  short  period  of  contact  with  lead,  n  peculiar 
cloudiness  which,  after  a  time,  develop*  into  a  flocculert 
precipitate  corsisting  of  a  compound  of  the  organic 
matter  with  lend.  This  precipitate  tends  to  deposit 
upon  the  lead  surface  as  a  loosely  attached  protective 
coating. 

The  remarkable  way  in  wbiob  the  ammonium,  salts  and 
especially  ammonium  nitrate  attack  \<n<\  l«  QO  doubt 
due  to  the  fact  that  these  salts  become  largely  hvdroK  -.  d 

in  aqueous  solution,  and  thus  exhibit  the  properties  of  acids 
rather  than  of  neutral  salts.     It  is  to  the  oxygtD  available 
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in  the  nitrates  (for  oxidising  purposes)  to  which  1  would 
ascribe  their  increased  action.  This  affords  a  ready 
HjllailslilSI  oi  the  intense  action  of  aniinoniuin  nitrate. 
Ammonium  compounds  are  very  generalh  present  in  the 
atmosphere  and  m  the  soil,  and  of  all  compounds  present 
in  natural  waters  those  of  ammonia  are  the  mosl  common. 
Ammonium  compounds  are  very  easily  oxidised  to  nitrates 
by  various  agencies,  and  it  is  practically  Impossible  to 
procure  a  natuial  water  which  does  not  contain  some 
trace  of  ammonium  nitrate.  Even  should  the  water 
contain  no  ammonia  cither  mineral  or  organic,  almost 
without  exception  it  would  contain  some  nitrate.  The 
action  of  many  natural  waters  IS  to  be  explained  by  the 
presence  of  varying  amounts  of  ammonium  nitrate. 

Moorland  streams  are  generally  very  pure  waters 
and  contain  small  amounts  of  saline  matter,  thus  approach- 
ing in  character  very  nearly  to  distilled  water.  Thus, 
as  one  would  expect,  the  amounts  of  lead  they  dissolve 
are  very  similar :  but  river  waters,  having  traversed 
stretches  of  rocky  beds  and  dissolved  appreciable  amounts 
of  mineral  matter,  behave  more  like  dilute  saline  solutions 
and  exert  a  very  much  milder  action  upon  lead  than  the 
purer  waters. 

Thus  one  would  expect  to  find  that  spring  waters  and 
hard  waters  had  but  a  slight  action  on  lead.  Generally 
this  is  the  ease,  but  there  are  exceptions,  and  some  very 
hard  waters  attack  lead  quite  vigorously.  Of  the  waters 
characterised  by  the  possession  of  large  amounts  of  saline 
matter,  those  exhibiting  practically  no  solvent  effect  upon 
lead,  arc  those  possessed  of  temporary  hardness,  but 
waters  devoid  of  t hi-  quality,  at  least  certain  of  them 
which  contain  much  permanent  hardness,  show  that 
they  are  eapalilc  of  attacking  lead,  in  some  cases  to  a  very 
appreciable  extent. 

Rkkkkkm  Be. 

M>  Pliny      Natural   History.     Book   :si.     Chapter  1 — 6. 
(2)  K.  Belgrand.    Oomptea  Etendos,  77,  1054. 

Phil    Ma-  .  is:s4.  Series  IN..  6,  81. 
1 4 1  T.   liraham,    W.    A.   Miller,   ami   A.    \V.    llnfmann.     1851.  J. 

4,  400. 
<:.i   M    M    P    stair.     Cbem.  News,  1872,  294.     1876,  235.     1877, 

1 1  ;.  :;.-)l. 
(6)  J.  B.  I>nmas.    Oomptea  Bendos,  77,  1054. 

M    Berthelot.     !/«-.  eit.,  77,  1063. 

M'.ritz  Traube.     Bcr  .   1**:,.  IS,   1877. 

-  tUi  Mailer.    J"nr.  Prakt.  Chemie,  36,  :;17. 

island,  Una  J.,  1889,  8,  J41 . 
M"i  0    Antony.     (J  "28,  2.  135     130. 

Mli  B.    Knzi.ka.     Ar.hiv     Hymene.   1901,  41,  23—45. 
(12)  V   Clowe*.     Proc.  Chem.  Boc.,  1902,  M. 

\    i      Houston.     Supplements  Vols.  I.  A;  II.     Ann.  Reports 
r.t  th-  M  o  H.  to  fh<-  L.G.B.,   1908. 
(14)1     La  Blue.     Comptea  Bendns,  77,  1063 
Mil  T   f'kmelly  and  W.  hew,  tin-   I      1---    7,  1". 

B.  W.  C'Uri        I  i         State    Board  <>f   Health. 

-.11 
fl7>  J    I'  Trans.  7th  Inter.  Congress  of  Hygiene.     Loncl. 

•   \     |.  ;:.   n. 

-  '.    FUirhardt       Ann.  I'hann..  3,  25.      1044      1052. 
•    H   Allen.    Chem   Rewi   46,  --  and  145  -146. 

fjoi  W   r-arleton  William"    thta  •'     1887,  8.  ill. 
rjii  C    M   Tidy,     finr    association,  Birmingham,    p.  583. 
.   H    Bo.ntvr^r      Dine.  1'olyt.  J.,  24S,  35. 

I  T.  Benelll.  1896,  26,  II.,  97—107. 

W    Crookaa,   ff.   Odling,  sod   C.   M.  Tidy.     Report  to  the 
H>i'1<1»r»n«-I'1    Corporation,    !--• 
M    m    Bo  .1      .r   <  hem    -        *,  20 
I    1. r*<.(  livert.     tUnch.  Lit.  .v  Phil.  Boc.,  Jan.,  1871. 
Ci        Brown.    J    Iron  *  Bteel  but      1888    II      p.  129. 
.-     sj    B    Whttaey     .1    amer.  Chess,  Boc,  1903,  25,  894. 

|M    '    1   -sION. 

Mr.  II    I.    Ikmv  observed  that  nothing  had  been 
about  lead  possible    onroe  of  contamination  of 

w»w  rappls  -      Iti  hi-  opinion  this  wa.s  right,  as  despite 
the  action!.,  of  various  eminent  geologists  in  condemning 

•ain    gathering    ground*    bm  I     contiguity    to 

l'-ad  mines  he  tl  do  satisfactory  evidence 

of    lead    poisoning    ari-in^    from    had    ore      in    limestone 

■»a  at  an  He  1       hi   in  -tare  <■  tie    small  town  of 

•     where    the    water    supply    came 

direct,  after  grarel  filtration,  from  the  adit   oi  ■  di   U  ''I 

lead  mine  about  two  miles  away, and  where  botheern    1 1 . - 

and    galena    had    been    mined.     TbJl    smtei    had    always, 

and  fies  from  lead.     Other  Instances  could   be 

thai  lead  tninen  commonly  drank 

wat<  r  from  the  lodes   without   ill  effect.     The  reference 

■»**  important  a*  in  the    •  of  !im<    tone 


the  acidity  produced  by  oxidation  might  easily  piove 
dangerous.  In  Swaledale  he  had  found  crystals  of  pure 
copperas  in  very  old  lead  mine  adits  in  the  Yorcdale 
beds.  The  great  purity  (softness)  of  moorland  water 
was  a  frequent  source  of  trouble  in  mining  operations 
owing  to  its  corrosive  action  on  steel  reservoir  pipes, 
and  he  was  quite  inclined  after  his  experience  of  some 
such  waters  to  agree  with  the  author  that  the  dangerous 
clement  was  the  dissolved  oxygen  rather  than  the  small 
amount  of  vegetable  matter  usually  found  in  solution. 

Mr.  ('.  Rawson  said  that  about  25  years  ago  there  was 
a  good  deal  of  trouble  in  Bradford  owing  to  the  action  of 
water  on  lead,  and  he  had  made  a  number  of  experiments 
and  tested  the  waters  from  several  of  the  reservoirs  feeding 
the  town  ;  the  results  were  recorded  in  the  Journal  of 
the  Society  of  Dyers  and  Colourists  for  April,  1889.  He 
came  to  the  conclusion  that  the  action  of  water  upon  lead 
was  due  to  the  presence  of  free  carbon  dioxide,  and  the 
author  of  the  paper  had  in  a  great  measure  confirmed 
that  opinion.  From  the  figures  put  before  them  oxygen 
seemed  to  have  a  very  great  effect  upon  the  amount  of 
lead  dissolved,  but  he  had  not  taken  that  factor  into 
consideration.  Viewing  the  subject  from  a  practical 
standpoint,  however,  he  was  of  opinion  that  the  action 
was  chiefly  if  not  entirely  due  to  free  carbon  dioxide. 
He  made  his  experiments  in  leaden  water  piping  with 
distilled  water  and  with  ordinary  water  supplied  to  the 
town.  He  took  new  lead  pipes  and  old  lead  service  pipes. 
Each  working  pipe,  sealed  at  one  end,  was  a  yard  in  length 
and  after  pouring  in  the  water  to  be  tested,  the  upper  end 
was  firmly  closed  by  a  cork  so  that  the  water  was 
practically  under  the  same  conditions  as  when  standing 
in  the  service  pipe.  In  1  he  case  of  distilled  water,  J  grain 
of  lead  pel  gallon  was  dissolved  after  being  in  the  tube  24 
hours.  When  the  water  was  boiled  and  cooled  (without 
access  of  air),  in  the  old  lead  pipe  there  were  traces  of 
lead  found,  but  in  the  new  lead  pipe  not  a  trace.  When 
the  water  was  saturated  with  carbon  dioxide  at  the 
ordinary  pressure,  and  put  into  the  tubes,  as  much  as 
4 J  grains  per  gallon  dissolved  in  the  case  of  new  lead, 
and  about  half  that  amount  in  the  old  pipes.  All  the  other 
waters  were  treated  in  a  similar  manner  with  like  results. 
He  found  the  addition  of  calcium  phosphate  to  be  the 
best  means  of  preventing  the  action  of  water  on  lead, 
though  sodium  carbonate  was  nearly  as  good.  In  the 
former  case  no  trace  of  lead  dissolved  cither  in  the  case 
of  an  old  pipe  or  a  new  one.  He  made  tests  with  regard 
to  the  solubility  of  lead  phosphate  which  showed  it  to 
be  less  than  one  part  in  3,000,000.  Referring  to  the  hard 
water  where  five  parts  of  lead  dissolved  in  100,000  he 
presumed  the  hardness  was  due  to  sulphates. 

Mr.  W.  Thomson  said  that  the  silky  looking  lead 
precipitate  shown  might  probably  occur  in  and  be  carried 
by  the  drinking  water.  If  it  were  filtered  out  or  allowed 
to  settle  it  would  probably  show  comparatively  little 
lead  in  solution.  He  wa.s  not  aware  whether  experiments 
had  been  made  with  regard  to  nitrites  as  compared  with 
nitrates,  but  as  some  waters  contain  a  good  deal  of  nitritc6 
they  might  have  more  or  less  action  upon  the  lead  than 
the  nitrates.  Phosphates  had  a  distinctly  deterrent  effect 
on  the  aetion  of  water  upon  lead,  and  it  was  recognised  that 
an  ordinary  animal  charcoal  filter  would  easily  remove 
traces  of  lead  from  water.  Mr.  Heap's  experiment  of 
heating  the  water  to  20"  0.  did  not  seem  quite  natural. 

Mr.  E.  Akdkp.n  asked  whether  the  author  had  entirely 
discarded  the  elect  rolyt  ie  theory  of  corrosion  or  solubility 
of  lead.  He  was  under  the  impression  that  Mr.  Heap, 
an  a  result  of  his  experiments,  had  concluded  that  the 
dilution  of  lead  by  water  was  due  jointly  to  biological 
and  chemical  action,  that  is  to  say,  the  primary  action 
was  a  biological  one,  where  carbonates  and  nitrates  WOW 
produced  by  the  fermentation  and  oxidation  of  organic 
matter,  and  that  the  actual  solution  of  the  metal  was 
purely  chemical  due  to  the  dissociation  or  ionisation  of 
the  salts  thus  produced.  In  a  paper  before  the  last 
meeting  oi  the  section  Mr.  Lambert  had  noted  the  effect 
of  the  presence  of  dissolved  oxygen  on  the  corrosion  of  iron 

and   acoording   to   his  explanation    the  effect    was   purely 

eleotroh  I  ks,  the  oxygen  acting  as  a  depolariser  in  oxidising 

the  film  of  hydrogen  formed  on  the  surface  of  the  metal, 
and   which   in   the  absence  of  oxygen   wag  sufficient  to 
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cause  polarisation  and  thus  prevent  corrosion.  Did 
Mr.  Heap  accept  this  theory  or  did  he  base  the  secondary 
action  upon  a  purely  chemical  theory  ? 

The  Chairman  understood  that  the  experiments  lead 
to  the  result  that  the  whole  question  of  the  solution  or 
otherwise  of  lead  in  water  was  a  matter  of  the  balance  of 
constituents  which  might  be  present.  The  small  amount 
of  saline  matter  made  a  very  great  difference  by  altering 
the  balance  of  the  reaction  which  took  place  at  the  surface 
of  the  lead.  It  appeared  to  him  that  the  great  merit  of 
Mr.  Heap's  work  was  to  correlate  a  great  amount  of  work 
which  had  been  done  before  into  one  fairly  consistent 
whole.  One  or  two  practical  points  had  arisen  which 
it  was  well  that  the  citizens  generally  should  know  some- 
thing about.  One  important  point  was  the  smoke 
problem,  where  one  found  carelessness  in  one  direction 
caused  trouble  in  another.  Smoke  poured  into  the 
atmosphere  of  one  district  may  ba  carried  into  other 
districts,  and  more  or  less  poison  the  water  of  those 
districts:  and  apparently,  from  Mr.  Heap's  observations, 
peat  instead  of  being  an  enemy  was  really  a  friend  by 
protecting  the  water  supply.  It  appeared  to  be  a  point  of 
very  great  importance  which  would  add  increased  force 
to  the  agitation  for  the  suppression  of  smoke.  There  was 
also  the  very  important  question  in  regard  to  the  effect 
of  aluminium  sulphate  being  present  in  water  in  small 
quantities.  A  very  small  mistake  in  the  mixing  of  the 
chemicals  might  apparently  result  in  giving  a  water  which 
attacked  lead  to  a  much  greater  extent  than  would  other- 
wise be  the  case.  This  fact  emphasised  the  need  for  a 
rigid  control  of  waterworks  filters,  not  only  the  ordinary 
slow  sand  filter,  but  also  the  mechanical  waterworks 
filter.  The  corrosion  of  lead  under  certain  circumstances 
might  be  extraordinarily  rapid.  He  had  seen  a  lead  pipe 
used  for  insulating  an  electrical  wire,  not  actually  immersed 
in  sewage  but  just  a  few  inches  above  the  surface  of  the 
sewage  carrier,  and  in  the  space  of  about  six  months 
it  was  reduced  to  a  mass  of  lead  carbonate  owing  to  the 
simultaneous  attack  of  ammonia  and  carbonic  acid. 

Mr.  S.  E.  Melling  said  he  thought  it  had  been  generally 
assumed  in  the  past  that  water  containing  four  to  fivo 
parts  of  temporary  hardness  in  100,000  acted  as  a  protective 
of  lead.  Had  Mr.  Heap  carried  out  any  experiments  to 
show  the  minimum  quantity  of  calcium  carbonate  or 
magnesium  carbonate  which  checked  the  plumbo-sohcnt 
action  of  a  water,  and  had  he  tried  to  show  any  relation- 
ship between  temporary  hardness  and  permanent  hardness 
in  connection  with  this  action  ?  Mr.  Heap  had  shown 
in  one  of  the  tables  a  very  remarkable  difference  in  the 
amount  of  lead  dissolved  by  waters  containing  equal 
quantities  of  calcium  sulphate  and  calcium  chloride. 
It  would  be  interesting  to  know  in  the  case  of  water  con- 
taining, say,  10  degrees  of  temporary  hardness  and  four 
degrees  of  permanent  hardness,  whether  that,  or  any 
similar  other  proportion,  would  be  in  the  direction  of 
minimising  the  action  of  water  upon  lead. 

Dr.  S.  Wolff  stated  that  both  Mr.  Heap  and  himself 
had  had  the  opportunity  of  examining  the  same  kind  of 
waters,  invariably  finding  similar  results  in  their  examina- 
tions. A  point  upon  which  he  wished  to  lay  particular 
stress  was  not  to  attach  too  much  value  to  the  result  of  a 
single  examination  of  a  water  for  lead  solvency,  because 
a  slight  alteration  in  the  condition  of  experiment  might 
introduce  errors  causing  the  water  to  be  condemned. 
Three  to  six  experiments  should  bo  done  on  different 
samples  of  the  same  water  before  a  definite  conclusion 
was  reached  that  the  method  was  right  and  the  water  was 
wrong.  He  himself  had  worked  at  a  temperature  of  about 
18°  C. 

Mr.  H.  J.  Bailey  asked  if  the  author  inferred  that  the 
main  action  was  due  to  dissolved  oxygen,  and  whether  the 
carbon  dioxide  appeared  to  play  merely  the  part  of  a 
precipitant,  so  clearing  the  liquor  of  dissolved  lead.  Did 
the  saline  solutions  form  a  protective  coating  to  the  lead 
which  hindered  the  action  of  the  oxygen  ?  The  very  high 
comparative  results  obtained  with  distilled  water  seemed 
to  point  to  the  conclusion  that  corrosion  must  he  due  to 
something  different  to  bacteriological  action  or  decompo- 
sition of  organic  matter. 

Mr.  Heap,  in  reply,  quite  agreed  that  waters  drawn  from 
lead  mines  as  a  rule  did  not  show  much  contamination 


with  lead.     There  was  the  popular  instance  in  the  Isle  of 
Man.     As  a  rule  lead  mines  did  not  offer  lead  to  the  water 
collecting  round  the  various  strata  in  which  the  pockets 
were  placed  because  the  insoluble  lead  carbonate  was  pro- 
duced rather  quickly,  and  at  that  depth  there  was   not 
much  carbonic  fermentation  going  on,  consequently  there 
was  no  tendency  to  produce  the  bicarbonate,  and  of  course 
the  insoluble  parts  were  left.     He  agreed  with  the  remarks 
made  about  pyrites.     He  did  not  suggest  that  peat  was 
the  medium  by  which  the  particular  acids  under  discussion 
were  generated.     It  might  be  that  in  peat  the  ^wo  bacilli 
of  Houston  did  live  and  propagate  and  produce  certain 
amounts  of  acid ;   it  might  be  that  the  acids  attack  lead, 
but  that  the  amount  of  acid  produced  did  not  account  for 
the  action  of  those  waters  upon  lead.     He  did  not  agree 
that  carbon  dioxide  was  the  causative  agent  concerning 
the  solution  of  the  lead.     He  would  not  like  to  support 
the  carbonic  acid  theory  of  corrosion,  or  the  electrolytic 
or  ionic  theory,  because  he  was  not  in  a  position  to  come 
to  a  proper  decision.     Probably  both  shared  in  the  action. 
He   believed   oxygen   to    be   the   chief   causative   agent. 
Carbon  dioxide  had  a  secondary  action,  to  his  mind,  in 
precipitating  a  part  of  the  lead,  although  in  the  initial 
stage  of  the  reaction  the  atom  of  lead,  or  the  ions  of  lead, 
and  the  ions  of  hydroxyl  or  hydrogen  were  all  acting. 
In  his  opinion  oxygen  had  a  greater  effect  than  carbon 
dioxide.     So  far  as  the  pipes  used  in  the  experiments  were 
concerned     the    experiments    were    anaerobic    with     the 
exception  of  the  gas  dissolving  in  the  water.     He  did  not 
know  why  distilled  water  should   not  dissolve  any  lead. 
It  was  not  his  experience.     Sodium  carbonate  and  sodium 
phosphate  were  good  preventives.     With  regard    to   the 
hard  water  the  hardness  was  chiefly  permanent.     Professor 
Carnelly  had  estimated  that  aerated  water  was  four  times 
more  active  than  water  deprived  of  air.     Professor  Frank- 
land   had  said   that   carbon  dioxide   had  no  action,   but 
Professor    Patterson    Muir,    whilst    working    at    Owen's 
College,  showed  that  carbon  dioxide  had  an  action  which 
increased  with  increase  of  pressure,  working  with  seltzer 
waters  or  syphon  carbonated  waters.     Dealing  with  char- 
coal and  phosphate  filters  he  agreed  that  lead  easily  com- 
bined with  phosphate  salts  to  form  lead  phosphate,  the 
insoluble    compound,    of   course,    being    retained    on    the 
surface  of  the  charcoal.     The  filters,  however,  had  not  a 
very  long  life,  and  if  there  was  a  great  amount  of  lead  in 
the  water  they  soon  became  saturated  with  it  and  lost 
their  action.     The  reason  he,  himself,  had  experimented 
with  water  at  20°  C.  was  because  the  incubator  was  at  the 
same  temperature.     Incidentally  the  effect  of  sunlight  had 
an  increased  action  upon  the  waters.     He  did  not  think 
that  the  cause  of  the  solution  of  lead  was  biological.     As 
far  as  possible  the  solutions  employed  were  sterile.     In 
referring  to  the  organic   matter  of  fermentation   he  was 
really  dealing  with  the  production  of  nitrates.     He  agreed 
that  depolarisation  and  overvoltage  played  quite  a  con- 
siderable part  in  the  reaction.      By  taking  an  ordinary  cell 
and  making  a  lead  plate  the  anode,  and  then  adopting  a 
plate  of  any  other  metal  desired  as  the  cathode,  the  lead 
would    always    disappear.     If    the    lead    pipe    was    kept 
sufficiently  charged  the  lead  would  not  go  into  solution, 
but  if  overvoltage  and  polarisation  occurred  then  it  began 
to  go  into  solution  owing  to  the  current  reversing  and  the 
lead  becoming  the  cathode.     The  same  principle  applied 
to  the  corrosion  of  iron  pipes.     Willi  respect  to  Dr.  Fowler's 
remarks,  of  all  waters  the  purest   non-aerated  water  had 
the  least  action.     Pure  distilled  water  free  from  gases  had 
the  least     action.       Next     came     pure     water    containing 
oxygen  which  showed  the  greatest  action.     Carbon  dioxide 
had  a  slight  action.      If  water  was  saturated  to  a  certain 
extent  with  sodium  sulphate  it  would  not  dissolve  the  same 
amount  of  lead  sulphate  that  it  would  have  done  were  the 
sodium  sulphate  not  present,   because  of  the  equilibrium 
between   the   two.      It    was    all   a    matter   of   equilibrium 
between  the  lead  salt  formed  and  the  salts  present.     In  the 
case  of  rain  the  amount  of  lead  found  was  less    than  with 
distilled   water.     Water  containing   temporary   hardness 

and  no  permanent  hardness  would  certainly  not  attack 
lead,  or  rather  the  lead  would  not   pass  into  solution,  hut 

a  protective  coating  would  be  produced  on  lead.  Water 
containing  permanent  hardness  alone  attacked  lead 
vigorously,  and  broke  up  the  acid  halts  pit  sent,  with  the 
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result  tlmt  one  got  a  lot  of  load,  especially  with  waters 
0<Mttaining  ■  lane  amount  of  nitrates.  It  was  not  possible 
to  make  any  rule  as  everything  depended  upon  the  par- 
ticular nature  of  the  acids  going  into  the  water,  whether 
nitrates  or  sulphates.  Each  water  had  to  be  judged  on 
its  merits.  He  was  of  opinion  that  dissolved  oxygen  had 
■  great  action  upon  lead.  Taking  a  water  with  oxygen 
alone  the  water  quickly  became  saturated  with  lead 
hydrate,  and  the  figure  was  not  high  in  comparison  with 
v  hat  took  place  if  the  water  was  allowed  to  be  in  contact 
with  air,  or  carbon  dioxide  was  always  coining  in  contact 
with  the  water,  when,  of  course,  the  reaction  was  pro- 
sive,  and  the  lead  foil  entirely  disappeared.  From 
that  point  of  view  carbon  dioxide  had  the  greater  action, 
though  under  anaerobic  conditions  he  considered  it  had 
the  smaller  action. 
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NOTES    ON    ALCOHOLOMETRY. 

BY    A.    F.    JOSEPH    AND    W.    N.    RAE. 

(Ceylon  Medical  College,  Colombo.) 

The  following  observations  relate  to  the  determination 
of  the  strength  of  alcoholic  liquids  by  the  distillation 
method,  with  special  reference  to  work  in  a  warm  atmos- 
phere. Considering  the  simplicity  and  frequency  with 
which  the  determination  is  made,  it  is  curious  that  so  little 
definite  information  is  given  in  the  ordinary  works  dealing 
with  organic  analysis  (and  especially  with  alcoholomctry) 
i  the  conditions  under  which  satisfactory  results  can 
be  obtained.  Thus,  for  example,  while  it  is  probably 
well  known  to  analysts,  that  the  usual  tables  accompanying 
Sik>  ~  hydrometer  are  inaccurate  to  the  extent  of  several 
per  icnt.  when  used  at  high  atmospheric  temperatures 
(80 — 100"  F. )  this  fact  is  never  mentioned.  Again,  the 
different  tables  connecting  the  specific  gravity  of  the 
solution  with  its  alcoholic  content  differ  considerably,  so 
that  it  becomes  a  matter  of  considerable  diffculty  to 
interpr'-t  accurately  the  specific  gravity  determinations  : 
the  s;inie  hold*  good  for  the  reduction  of  percentage  of 
alcohol  by  weight  to  percentage  of  proof  spirit.  This  latter 
is  due  to  the  fact  that  there  is  no  authoritative  statement 
as  to  the  exact  pep  outage  of  alcohol  in  proof  spirit,  different 
observers  having  obtained  different  results. 

Works  on  analysis  sometimes  give  the  specific  gravity 
table-,  to  five  places  of  decimals  without  pointing  out 
that  to  obtain  a  result  correct  to  the  fifth  place,  requires  that 
th<-  temperature  should  }*■  adjusted  to  001°  0.  :  it  is 
unlikely  that  many  analytical  laboratories  maintain  a 
thermostat  with  that  degree  of  accuracy,  indeed  the  tables 
themselves  are  drawn  for  B0*  !•'.,  which  is  taken  by  some 
workers  as  16*0  aod  others  as  1  ">■<>'  ('.  It  is  not  necessary 
to  \»-  oorrecl  to  the  fifth  place  in  which  one  figure  only 
f  orresponds  to  about  (MM  per  cent,  of  proof  spirit,  but  we 
do  consider  it  advisable  to  keep  within  five  figures  in  the 
fifth  plaOBf  irbiefa  requires  maintaining  a  constant  tempera- 
ture to  <>  00    '  . 

Our  attention  has  recently  been  drawn  to  two  points  : 
'ho  conditions  as  to  time  of  distillation  and  tempera- 
tare  of  condenser  urates,  necessary  to  obtain  haibfactory 
results,  and,  reooncDy  the  probable  errors  cawed  by  the 
use  of  Nike*'  hydrometer,  and  the  methods  of  reducing 
them.  The  maximum  permissible  temperature  of  the 
condenser  water  i-  a  point  of  practical  importance  in  the 
tropics,  as,  if  it  'fi.it  it    bould  be  below  about 

<  'I.  and  this  causa  much  trouble  and 

k  pet  intents   now  described   were  carried  out  in 

Colombo  during  On-  hot    weather  (March  to  May)  of  this 

•:    during  this  time,  the  usual  temperature  of  the 
laboratory  was  about  88    P.    somewhat  lower  than  usual 

for  t  he  time  of  -.  • 

Mixtures  of  pure  ethyl  alcohol  and  water  wore  prepared 

and  the  alcohol  'h  wan  found  either  by  t he  hydro- 

meter or   by  direct  density  determination.     Tbc  sample 


.  was  then  treated  as  if  it  were  an  alcoholic  liquid  of  unknown 
strength  :  300  c.c.  wore  measured  out  in  a  graduated  flask, 
placed  in  the  distilling  flask  and  distilled  :  after  distillation, 
the  volume  of  the  distillate  was  made  up  to  300  c.c.  and  its 
strength  determined  by  the  same  method  as  before.  The 
apparatus  used  by  which  the  temperature  of  the  inlet  water 
to   the   condenser  could   conveniently   bo  controlled   is 


Outlet 


Inlet 


Fig.  1. 

A.  Tank  containing  long  spiral  for  heating  or  cooling  inlet  water. 

B.  Receiver  fitted  with  guard  tube  containing  a  little  moist  cotton 

wool. 

C.  Small  flask  with  thermometer  for  observing  temperature  of 

inlet  water. 

shown  in  the  figure  and  requires  no  explanation.  In  some 
of  the  experiments  the  bath  was  filled  with  ice-water. 
Solutions  of  three  different  strengths  were  used — about 
90  under  proof,  30  under  proof,  and  a  little  over  proof.  The 
results  obtained  by  altering  the  temperature  of  the  inlet 
water  show  that  between  60°  and  120°  F.  there  is  very  little 
difference  in  the  accuracy  obtained.  In  determining  the 
densities,  a  large  thermostat  was  used  adjusted  to  32-5°  C. 
+  0-02,  the  solutions  being  weighed  in  quartz,  specific 
gravity  bottles.  There,  although  not  so  suitable  for 
work  of  the  highest  accuracy,  as,  e.g.,  Bousfield  pykno- 
meters,  offered  great  advantages  for  our  purposes,  owing 
to  the  ease  with  which  they  aro  cleaned,  dried,  and  filled. 
The  probable  error  in  our  determinations  is  not  more  than 
two  units  in  the  fifth  place. 

The  percentage  of  alcohol  was  calculated  from  the  dcr- 
sities  by  careful  interpolation  of  the  tables  of  Osborne, 
McKclvy,  and  Bcarcc  (this  J.,  1013,  304).  These  do  not 
differ  to  any  important  extent  from  those  in  current  use 
and  have  the  advantage  (in  addition  to  greater  accuracy) 
of  allowing  the  determinations  to  be  made  at  any  tempera- 
ture between  10°  and  40°  C. 

In  making  the  observations  with  the  hydrometers,  we 
were  specially  careful  respecting  the  removal  of  air-bubbles, 
sometimes  a  matter  of  some  difficulty  with  the  brass 
instrument  with  the  more  dilute  solutions. 

Temperatures  were  read  with  an  Anschutz thermometer 
to  01'  C.  and  the  hydrometei  read  to  005  (a  division  being 
0-2)  :  as  for  weak  solutions  1  division  makes  a  difference 
of  0-5  per  cent,  proof  spirit,  it  is  necessary  to  sub-divid» 
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to  this  extent.  As  will  be  seen,  the  condenser  was  of  the 
ordinary  Liebig  pattern,  the  jacketed  part  of  the  inner 
tube  being  2  feet  long,  and  as  the  internal  diameter  was 
half  an  inch,  the  condensing  area  was  about  38  sq.  in.  A 
Davies  condenser  with  a  1  ft.  jacket  would  have  given 
almost  double  this  area,  but  we  preferred  to  use  the  simplest 
apparatus  possible.  The  water  was  passed  at  the  rate  of 
25  litres  per  hour  and  during  its  passage  through  the 
condenser  was  raised  only  a  few  degrees  in  temperature. 
As  stated  above,  300  c.c.  were  taken  for  the  distillation,  this 
being  the  smallest  quantity  which  can  conveniently  be 
used  with  the  brass  hydrometer.  The  distillation  was 
carried  out  fairly  slowly  until  most  of  the  alcohol  had 
passed  over,  which  is  roughly  indicated  by  the  size  of  the 
drops,  and  also  by  the  way  in  which  the  distillate  flows 
down  the  condenser  tube.* 

The  operation  was  then  hastened  and  completed  in 
45  to  50  minutes  for  pure  alcohol-water  mixtures  :  for 
fermented  liquids  which  are  apt  to  froth,  we  found  it 
necessary  to  extend  the  time  to  60  minutes.  The  volume 
of  the  liquid  distilled  varied  according  to  the  strength  from 
150  to  250  c.c. — this  quantity  can  be  passed  over  in  the 
time  stated. 

The  results  are  shown  in  the  table  below ;  the  densities 
(grams  per  c.c.)  are  given  to  the  nearest  half  unit  in  the  4th 
place. 


(H 

=  Hydrometer ; 

D=  Density-grams  per  c.c.) 
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83-7 
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102-2 

60°  F. 
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0-9014 

09018 

102-3 

1020 

60°  F. 

H 

94-05   @  84-9 

94-4     @ 

83-5 

10-7 

10-1 

60°  F. 

D 

0-98335 

0-98405 

14-3 

13-4 

68°  F. 

H 

92-45   @  85-6 

92-9     @ 

81-4 

14-9 

14-5 

86°  F. 

H 

51-35   @  84-9 

50-1     @ 

91 

102-0 

101-5 

86°  F. 

1) 

0-9017 

0-9017 

102-1 

102-1 

86°  F. 

H 

71-2     @  86-7 

70-95   @ 

88-2 

67-3 

67-2 

86°  F. 

D 

0-93995 

0-94015 

69-6 

69-3 

86°  F. 

H 

93-3     @  84-4 

93-4     @ 

85-8 

12-9 

12-3. 

86"  F. 

D 

0-98385 

0-98385 

13-7 

13-7 

104°  F. 

H 

51-15   @  84-6 

50-45  @ 

88-2 

102-4 

102-0 

104°  F. 

D 

0-9440 

0-9440 

65-3 

65-3 

104°  F. 

H 

73-05   @  86-7 

73-2     @ 

86 

63-3 

63-3 

104°  F. 

D 

0-98715 

0-98725 

9-3 

9-2 

104°  F. 

H 

94-45   @  92-4 

95-0     @ 

85-6 

8-5 

8-2 

122°  F. 

H 

72-2     @  86-4 

71-5     @ 

91-4 

65-3 

64-5 

122°  F. 

D 

0-9421 

0-9424 

67-3 

67-0 

122°  F. 

H 

95-0     @   86-5 

94-85   @ 

86-9 

8-1 

8-1 

122°  F. 

1) 

0-98715 

0-98725 

9-3 

9-2 

It  therefore  appears  that  condensation  is  equally  efficient 
at  the  various  temperatures  between  60°  and  120°  F. 

The  second  point  which  occupied  us  was  that  a  com- 
parison between  the  strengths  found  by  density  determina- 

*  The  addition  of  even  a  very  small  quantity  of  alcohol  has  a 
marked  effect  on  the  surface  tension  of  water  (cl.  Duclaux.  Ann. 
('him.  Phys.,  [5],  ii,  233 — 253).  It  is  possible  that  interesting 
quantitative  results  might  be  obtained  from  a  study  of  this, 
and  experiments  have  been  commenced  on  the  subject. 


tions  and  by  the  Sikes  hydrometer,  using  the  ordinary 
tables,  showed  that  there  is  a  very  large  error  in  using  the 
latter.  A  great  improvement  is  made  if  the  tables  com- 
piled by  C.  H.  Bedford  (late  Director  of  the  Indian  Central 
Excise  Laboratory)  are  used  in  conjunction  with  Ocrtling's 
glass  Sikes  hydrometer,  or  even  with  the  ordinary  brass 
instrument,  which,  however,  is  not  so  good.  The  difference 
in  the  two  sets  of  figures  is  shown  in  the  following  diagram, 
in  which  difference  is  plotted  against  hydrometer  reading. 
Except  with  very  dilute  solutions  at  100°  F.  (the  points 
for  which  are  not  shown),  the  strength  as  obtained  from 
Bedford's  tables  is  always  higher  than  that  from  the 
ordinary  ones.  It  will  be  noticed  that  the  greatest 
differences  are  for  the  highest  temperatures  and  when 
the  hydrometer  reading  is  about  80  (corresponding  to 
about  50  under  proof).  At  100°  F.  it  is  as  much  as  6  per 
cent,  of  proof  spirit. 


O"        10     20      30    40      50     60      70      80     90     100 

Hydrometer  reading. 

Fig.  2. 

The  following  table  shows  the  results  obtained  by  deter- 
mining the  strengths  of  nine  solutions  by  density  and  by 
the  glass  hydrometers,  the  reading  of  the  glass  instrument 
being  interpreted  by  both  the  ordinary  and  Bedford's 
tables. 

Percentage  of  proof  spirit. 


Glass. 

True  strength 

By  brass 

Glass,  ordinary 

Bedford's 

by  density. 

hydrometer. 

tables. 

tables. 

102-2 

101-8 

101-8 

102-5 

83-6 

81-9 

82-3 

83-5 

67-5 

65-3 

65-7 

67-8 

56-7 

53-5 

54-2 

57-0 

49-2 

45-1 

45-9 

49-5 

45-2 

42-5 

42-3 

44-9 

34-5 

33-1 

33-0 

34-0 

22-1 

21-6 

21-4 

22-0 

11-1 

9-7 

9-3 

10-6 

The  results  show  how  much  more  satisfactory  Bedford's 
tables  are  than  those  in  ordinary  use,  at  any  rate  within 
the  limits  of  the  above  concentrations.  For  the  nine  deter- 
minations, the  average  error  with  the  former  is  0-3  per 
cent.,  with  the  latter  1-7  per  cent. 


Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows  : — 
English.— 8d.  each,  to  the  Comptroller  of  the  Patent  Office,  VV.  Temple  Franks,  Esq.,    Southampton    Buddings,  Chancery  Lane, 

London,  W.C. 
United  States. — Is.  each,  to  the  Secretary  of  the  Society.  ., 

French.— 1   fr.   05   c.   each,   as  follows:    Patents   dated    1!><>2   to    1907   inclusive,    Belin   et    (ie.,   ."><;.    Hue   des   Franca   Bourgeois, 

Paris  (3e.) ;    Patents  from  1908  to  date,  L'Imprimerie  Nationale,  87,  Rue  Vicillc  du  Temple,  Pans. 
German. — 1  mark  each  (with  full  particulars)  to  Kaiserlich  Patentamt,  Berlin,  C.erniany. 


I.— GENERAL  PLANT  ;  MACHINERY. 

Patents. 

Filters.     A.  J.  Ericsson,  Stooksund,  Sweden.     Eng.   Pat. 
24,027,  Oct,  21,  1912. 

The  superposed  filter  frames,  6,  an  spaced  apart  by  conical 
partition  frames,   c,   both   being   provided   with   central 


openings.  The  outer  edges,  /,  and  inner  edges,  g,  of  the 
partition  frames,  c,  are  turned  respectively  over  the  outer 
edges,  8,  and  the  inner  edges  of  the  filter  frames.  The 
frames  are  farther  supported  by  perforated  bands,  n  and 
a,  and  the  whole  is  provided  with  a  cover,  p, and  keyed 

together  by  the  rod,  y,  and  the  key,  c.  The  filter  i.-  placed 
in  the  outer  vessel,  a,  and  the  liquid  to  be  filtered  is  poured 
into  the  vessel  and  passes  through  the  filters,  along  the 
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upper  side  of  the  partition  frames,  r,  into  the  central 
opening.  A  sleeve,  »,  fits  into  the  upper  end  of  the  central 
opening  and  prevents  access  of  the  un filtered  liquid. 

— W.  H.  C. 

Filtering  apparatus.     W.   Patcrson,  London.     Eng.   Pat. 
2574,  Jan.  31,  1913. 

BouzoiTTAL  filters  of  the  drum  pressure-  type  are  pro- 
vided with  ■  by-pass  valve  between  the  impure  water 
main  ami  thi'  filtered  water  main,  and  also  with  means  for 
admitting  compressed  air  to  the  filtering  material  for  the 
puipowi  of   cleansing  it. — W.  H.  C. 

rotors ;   Centrifugal .     W.  Mauss,  Johannesburg, 

,th  Africa.     Eng.  Pat.  6478,  March  15,  1913. 

I  WO  or  more  drums  open  below  and  provided  with  a 
flange  d  tip  above,  are  mounted  in  a  frame  so  that  they  are 
rotated   about   a   central  axis,  and   also  about    their  own 

The  material  to  be  treated  is  fed  against  the  inside 
of  the  drums  ;  the  liquid  rises  up  and  is  discharged  over 
th<-  lip  and  the  solids  are  carried  round  and  discharged  by 
a  sera]*  r  fixed  at  the  side  near  the  central  axis. — \\\  H.  C. 

trifugal   separators ;     Diachargt    of  liquid   from — — . 
paratorAktk  bolagi  t  Kama.  '  Pr.  Pat,  454,010, Feb.  5, 
1913.     Coder  Int.  Conv.,  fleb.  6,  1912. 

Thi  tabci  through  which  the  skimmed  milk  or  other 
heavier  liquid  is  discharged  are  arranged  parallel  with,  or 

btly  un  lun  d  to,  the  axis  of  the  drum,  in  order  that  the 
points  of  discharge  may  tx   at  ueai  as  possible  to  the  axis 

ha  m  parator. — \V.  II 

Packing  material  for  Bluffing  boa  i  ami  ili<  like.     J.  Sucich, 
na.     Hi..     I        J802,  April  15,  1913.     Dndei   Int. 

I     iiv.  April  Hi,  1912. 

K  MUTUBB of  100  parti  by  weight  of  grains  (not  less  than 
I  mm.  diarn.)  of  "  bearing  metal,'  20  |iaits  of  whiting, 
Spa  raphite  fl  of  acid-free  rape-seed 

or  hnaeed  oil,  with  or  without  the  addition  of  I  or  2  parte 

Of   pine  e,r  like    BOOt.— W.    M.  •'. 

f-urntir,      .i    \\     Brown,  Lakewood,  Assignor  to  National 
wbon    Co.,    Cleveland,    Ohio.     C.8.     Pat.  1,067,705, 

July  22.   191.!. 

A  i  f  >.ti  n  i  hamber  containing  mate  i  ial  w  bicfa  is  heated  by 
irronnded  by  ■  numbci  of  concentric 
annular  <  hamlx  r-  through  ahich  the  m*t<  rial  to  be  tn  ate  el 
■a  paaaed,  and  in  which  it  i  preheatad  by  the  heat  radiated 
from  th<  wall  of  the-  central  i  bamber.-    \V.  H.  C. 


K.  iS.  hmatolla,  N<  w 


Beverhtraton/  funuirc  ;     Heaciicrntire .     H.    Rehmann 

and    14.    Bangert.     Fr.    Pat.   455,094,  Mar.   5,   1913. 

The  pis  conduit  is  directed  obliquely  downwards  towards 
the  hearth  of  the  furnace,  and  the  air  inlets,  on  either 
side  eif  the  gas  inlet,  are  directed  at  right  angles  or  obliquely 
to  the  direction  of  the  gas  inlet.  Cooling  channels  are 
formed  in  the  furnace  walls  between  the  air  and  gas  con- 
duits.—A.  T.  L. 

Retort.     D.     Townsend,     Philadelphia,     Pa.      U.S.     Pat. 
1,008,010,  July  29,  1913. 

THE  "  retort,''  which  is  intended  for  superheating  liquids, 
consists  of  a  base,  1,  provided  with  inlet,  2,  and,  outlet  3, 


Shift  III n-  ,     l'rr*t  fd  — 

York.      I  Mfl   IT.",.  .J„|y  22,    1913. 

Tw<  abaft  kiln*  are  arranged  wit  Inn  a  chamber 

»nd  n»-r*»rate-d  by  a  division  wall  provided  with  <i|ii 
for  the-  introduction  of  a  ga  fuel    Th<-  shaft  I 

»r«-  aai  mounted    by  a   calcining  shaft  of  ereatei  area  of 
•    than  that  of  the  former  together,  thi    latter 
i  ajfain  surmounted  by  •>   preheating  -haft  .,f     till 

-  v-etion. — W.  H.  •'. 


openings,  and  into  which  two  concentric  members,  15,  19, 
are  screwed  so  that  the  size  of  the  annular  space  between 
them  may  be  varied  at  will. — W.  H.  C. 


Evaporator ;     MecJianical 


Soc.    d'Exploitation    des 


Precedes  Evaporatoires  (Systeme  Prache  et  Bouillon). 
Fr.  Pat.  453,995,  Feb.  5,  1913. 

LIQUID  or  gaseous  fuel  is  utilised  in  an  explosion  motor 
and  the  power  developed  is  used  to  withdraw  and  compress 
the  steam  given  off  from  the  evaporator.  The  steam 
is  then  passed  round  the  tubes  of  the  evaporator  and 
serves  to  evaporate  the  liquid  under  the  diminished  pressure 
produced  in  the-  evaporator.  The  liquid  to  bo  evaporated 
passes  first  through  a  heat  interchanger  where  it  is  heated 
by  the  condensed  water  from  the  heating  chambci,  then 
through  a  second  heat  interchanger  where  it  is  further 
heated  by  the  waste  gases  from  the  explosion  motor  and 
then  through  the  jacket  of  the  motor  where  it  is  still 
further  heated  by  the  heat  of  the  explosions.  It  then 
enters  t  he  evaporateu  at  a  t  e-mperat  ure  nearly  equal  to  that 
at  which  evaporation  takes  place. — W.  H.  C. 

Dryer;    Tunnel for  mineral  while  or  other  substance* 

in  the  form  of  sludge.     L.  Hertenbein.     Fr.  Pat.  454,377, 
Feb.   15,  1913. 

TUB  long  drying  chamber  is  divided  into  two  compart  incuts 
by   a    horizontal    partition,  and    the    material   travels   first 

through  thi'  nppei  and  then  through  the  lower  one  in  the 
opposite?  direction  toa  current  of  hoi  gases.  The  material, 
in  the  form  of  sludge,  is  charged  into  Buckets  carried  on  an 
endless  conveyer  in  the  upper  compartment,  and  the 
buckets  discharge'  cakes  of  partially  dried  material  on  to 
an  endless  hand  eonveyer  ie  the  lower  compartment, 
where  the  drying  1   completed.-    A.  S. 

//,//.,  /',.,..         ////r/    apparatus  for    aj>/il>/iny    lif/iiid*    to 

ih  drum      — .     VV.  Btieler.     Fr.   Pat.  454,408,  Feb. 
IT.  1913.     Cnder  Int.  Conv.,  Feb.  17,  1912. 

Tin.  liquid  i  fed  Into  th<-  distributing  Ik>x,  b,  through  th'- 
pipe,  A,  whie  h  extends  the  full  length  of  the  box  and  has 
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discharge  openings  on  its  lower  side.  The  side,  d,  of  the 
box  which  is  next  the  drying  drum,  a,  is  made  of  thin 
flexible  metal  and  is  pressed  against  the  drum  by  a  series 


of  screws,  e.  A  cover,  /,  provided  with  projections  g, 
floats  on  the  surface  of  the  liquid  in  the  box,  b,  and  ensures 
an  even  distribution  of  the  liquid  upon  the  surface  of  the 
drum.— W.  H.  C. 

Drying  chamber  with  special  device  for  the  removal  of  tht 
products  of  evaporation.  J.  J.  F.  Bale<.  Fr.  Pat. 
455,223,  March  7,  1913. 

The  air  is  discharged  from  the  drying  chamber  by  fans 
which  also  serve  to  mix  the  gases  and  equalise  the  tem- 
perature. The  openings  of  the  discharge  pipes  are  placed 
near  the  bottom  of  the  chamber  so  that  only  the  denser 
portion  of  the  air,  i.e.,  the  portion  more  heavily  charged 
with  moisture,  is  withdrawn. — W.  H.  0. 

Converter  for  transforming  saturated  steam  into  a  dry  gas. 
P.    Boute.     Fr.    Pat.    454,401,    Feb.    15,    1913. 

Steam  from  a  boiler  Is  passed  through  a  series  of  horizontal 
pipes  which  are  progressively  heated  in  a  furnace.  The 
pipes  are  of  such  dimensions  that  the  pressure  is  the  same 
as  that  in  the  boiler.  The  superheating  causes  a  partial 
dissociation  of  the  steam  into  hydrogen  and  oxygen.  The 
former  diffuses  through  the  walls  of  the  tubes  leaving 
behind  a  gas  having  strongly  oxidising  properties.  The 
tube.?  may  be  provided  with  longitudinal  porous  dia- 
phragms so  that  the  hvdrogen  which  passes  through  may 
be  collected.— W.  H.  C. 

Drying  matt  rials  with  a  circulation  of  hot  air  ;    Method  of 

and  means  for .     W.    Kiitzleb,   Lennep.   Germany. 

Eng.    Pat.    1479,   Jan.    18,    1913.       Under   Int.    Con  v., 
Jan.  23,  1912. 

See  Fr.  Pat.  453,278  of  1913  ;  this  J.,  1913,  780.— W.  EL  C. 

Drying,  sifting,  or  filtering  substance*  ;    Centrifugal  process 

and  apparatus  for .     J.    Lei^h.     Fr.    Pat.   454,392, 

Feb.  15,  1913. 

See  Eng.  Pat.  4830  of  1912;  this  J.,  1913,  11.— T.  F.  B. 

Concentration  of  syrupy  liquids.     J.   MacOreffor,  Glasgow. 
U.S.   Pat.    1,008,789,   July  29,    1913. 

Sri;  Eng.  Pat.  6866  of  1911  ;  this  J.,  1912,  421.— T.  F.  B. 

Washing  or  separating  coal,  ore,  and  other  granular  or  like 
materials;  Marhine  for — ■ — .  R.  S.  Benson,  Middleton 
St.  George.     U.S.  Pat.  1,069,223,  Aug.  5,  1913. 

SKKEng.  Pat.  22,813  of  1911  ;  this  J.,  1912,  1071.—  T.  F.  B. 

^4ir  ,■      Apparatus    for     producing     dry     heated .     Q» 

Erlwein,  Charlottenburg,  Germany.    U.S.  Pat.  1,069,241, 
Aug.  6,  1913. 

See  Eng.  Pat.  13,613  of  1911  ;  this  J.,  1912.  109.—  T.  F.  15. 


High  vacuums  ;    Method  and  apparatus  for  producing 


W.    Gaecle,    Freiburg,  Germany.     U.S.   Pat.    1,009,408, 
Aug.  5,  1913. 

See  Eng.  Pat,  27,457  of  1909  ;  this  J.,  1910,  1145.— T.  F.  B. 


Raising  or  forcing  liquids  ;    Apparatus  for 


-.  H.  A. 
Humphrey.  Fr.  Pat.  454.915,  March  2,  1912.  Under 
Int.  Conv.,  May  12  and  23,  1911. 

See  Eng.  Pats.  11,527  and  12,449  of  1911  ;  this  J.,  1912, 
626,  707.— T.  F.  B. 


IU.— FUEL;    GAS;   MINERAL  OILS  AND 
WAXES. 

Coal;     Microscopic    examination    of .     A.    Wahl    and 

P.  Bagard.     Comptes  rend.,  1913,  157,  380—381. 

If  the  polished  surface  of  a  piece  of  coal  be  immersed  in 
pyridine  and  heated  on  the  water -bath  for  some  time,  it 
is  attacked,  and  the  degree  of  the  corrosion,  as  observed 
under  the  microscope,  affords  some  indication  of  the 
homogeneity  of  the  coal.  A  similar  method  has  been 
proposed  by  Roush  (this  J.,  1911,  811)  for  the  examin- 
ation of  carbon,  the  process  also  (pyridine  extraction) 
described  by  Bedson  (this  J.,  1908,  147)  for  the  analysis 
of  coal  is  referred  to. — W.  P.  S. 

Oas  manufacture;    South  African  coals  for .     J.   W. 

Brown.     J.     Gas     Lighting,     1913,     123,     367—368. 

The  best  South  African  coals  for  gas  making  are  those 
found  in  Natal,  no  good  gas-making  coal  being  yet  obtain- 
able in  bulk  in  the  Transvaal.  Of  the  Natal  coals,  that 
from  the  Burnside  colliery  is  the  best.  It  yielded  per 
ton,  10,500  cb.  ft.  of  gas  of  16  candle-power,  5i-  galls,  of 
tar,  and  900  lb.  of  excellent  coke  containing  86  per  cent. 
of  Combustible  matter.  The  English  coal  hitherto  em- 
ployed by  the  South  African  Lighting  Association  at 
Port  Elizabeth  (Aldwarke  Main  washed  nuts)  gave  under 
similar  conditions  12,400  eh.  ft.  of  16  candle-power  gas, 
with  10  galls,  of  tar  and  800  lb.  of  coke,  but  costs  38s.  per 
ton  at  the  works.  The  Natal  coals  were  not  washed  or 
picked. — H.  H. 


Petroleum     oil    from     Maikop;      Characteristics     of . 

K.    W.    Charitschkoff.     Chem.-Zeit.,    1913,   37,   986. 

Petroleum  oil  from  a  well  near  Maikop  (Russia)  had  a 
sp.  gr.  at  15°  C.  of  0-855  and  yielded  the  following  frac- 
tions :— Up  to  100°  G,  5- 12  per  cent,  of  sp.  gr.  0-7032; 
100°  to  150°  G,  15-2  per  cent,  of  sp.  gr.  0-746;  150°  to 
200°  C,  29-0  per  cent,  of  sp.  gr.  0-8201  ;  and  residue  50-3 
per  cent,  of  sp.  gr.  0-9305.  The  oil  would  therefore  he 
suitable  for  the  production  of  benzine.  When  distilled 
with  steam,  and  in  vacuo,  at  a  temperature  not  exceeding 
295'  C  the  residue  yielded  fractions  (13-98  per  cent.) 
which  made  a  good  machine  oil,  and  other  fractions 
(1917  per  cent.)  suitable  for  cylinder  oil. — C.  A.  M. 


Oil  fuel ;    Admiralty  Specification  for .     [04   7010.] 

Price   |d. 

The  following  is  the  text  of  the  Revised  Admiralty  Speeili- 
cation  (1912)  for  oil  fuel  :— 

Quality.— The  oil  fuel  supplied  shall  consist  of  liquid 
hydrocarbons,  and  may  lie  either  (a)  -hale  oil  :  or  (//) 
petroleum,  as  may  be  required  ;  or  {<)  a  distillate  or  i 
residual  product  of  petroleum;  and  shall  comply  with 
the  Admiralty  requirements  as  regards  Bash-point,  fluidity 
.it  low  temperatures,  percentage  of  sulphur,  presence  of 
water,  acidity,  and  freedom  from  impurities. 

The  flash-point  shall  not  be  lower  than   IT.".    !•'..  aloee 

test.    Abel    or    IVn>ky. Martens.      (In    the    ea-e    of    oil-    "t 

exceptionally  low  viscosity,  Buch  as  distillates  from  shale. 
the  ftash-poinl    must   not    be  less  than  200     F)     The  pro- 
portion  of  sulphur  contained   in  tin-  oil  shall   not    61 
3-00  per  cent.     The  oil  fuel  supplied  -hall  be  as  free  as 

DO  -ible  from  acid,    and    in  any   OEM    the  quantity   of   an. I 
must    not    exceed   0-06   per   eellt..   calculated   as   oleic   acid 
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when  tasted  by  shaking  op  the  oil  with  distilled  water, 
and  determining  by  titration  with  deci-normal  alkali  t In- 
amount  of  acid  extracted  by  the  water,  methyl  orange 
beam  Bead  as  indicator.  The  quantity  of  water  delivered 
with  the  oil  shall  not  exceed  0-5  ]vr  cent. 

The  viscosity  of  the  oil  supplied  shall  not  exceed  2000 
uds  for  an  outflow  of  GO  cubic  centimetre's  at  a  tem- 
perature of  32*  F.,  as  determined  by  Sir  Boverton  Red- 
wood's standard  viscometer  (Admiralty  type  for  testing 
oil  fuel).  (Banding  settlement  of  this  specification  a 
ricooaity  of  H"tH»  Beconda  was  provisionally  adopted  in 
hU2.)  The  oil  BUpplied  shall  Ir>  free  from  earthy,  car- 
bonaceous, or  fibrous  matter,  or  other  impurities  which 
are  likely  to  choke  the  burners.  The  oil  shall,  if  required 
by  the  inspecting  officer,  be  strained  by  being  pumped 
on  discharge  from  the  tanks,  or  tank  steamer,  through 
filters  of  wire  gauze  having  sixteen  meshes  to  the  inch. 

The  quality  and  kind  of  oil  supplied  shall  be  fully 
described.  The  original  source  from  which  the  oil  has 
been  obtained  shall  l>e  stated  in  detail,  as  well  as  the 
treatment  to  which  it  has  been  subjected,  and  the  place 
at  which  it  has  been  treated.  The  ratio  which  the  oil 
supplied  bears  to  the  original  crude  oil  should  also  be 
stated  as  a  percentage. 

Min>nil  production  of  the  United  Kingdom.     See  under  X. 

Patents. 

Coal  ;   Process  for  drying  the  waste  from  the  wishing  of 

by  the  warm  gases  from  steam  boilers.  J.  Pregardien. 
Fr.  Pat.  454,649,  Feb.  21,  1913. 

Wet  powdered  coal  from  coal  washing  is  spread  upon 
gratings  and  dried  by  flue  gases  from  steam  boilers.  The 
temperature  of  the  flue  gases  is  lowered  by  the  admission 
of  air,  which  may  1m-  injected  on  to  the  layers  of  waste  by 
a  fan  driven  by  the  current  of  air  supplied  to  the  furnaces 
of  the  boilers.  The  dried  waste  may  be  burned  in  the 
furnaces  without  anv  addition  of  coal  of  good  quality. 

— H.  H. 

Treatment    of    roal    or    carbonaceous    uxiste 

BBSJensJi   for    thi     manufacture    of   briquette*    or . 

J.  Wetter,  London.  From  Xaamlooze  Vennootschap 
Briquet  Co.  (  Briket  Maatschappv).  Amsterdam.  Holland. 
bag.  Pat.  MM,  Mar.  4,  1913. 

A  mixti  he  of  coal  with  from  7.1  to  \2\  per  cent,  of  tar  is 
•erl  in  a  heavy  edge-runner  mill  until  it  becomes  suffi- 
ciently dry  to  enable  it  to  be  pressed  and  moulded  into 
briquettes. — H.  H. 

Comfjti-tibb* ;     Protective    waterproof   covering  for    agglo- 
merated  such  m  briquette*,  etc.     E.  Commelin  and 

R.  Viau.      Fr.  Pat.  4532921,  April,  16,  H>12. 

The  briquettes,  etc.,  are  either  powdered  with  a  coloured 
lllic    oxide,    such    as    iron    or    manganese    oxides,    or 
immersed  in  a  bath  of  solium  silicate  admixed  with  the 
metallic  oxide. — H.  EL 

Tract**  fur  nulling  gates  from .    F.  C.  W. 

Timm.  Fr.  Pat.  164,797,  Peb,  26,  1913.  Under  Int. 
I    by.,  1Mb.  27.  1911. 

The  fu  1,  powdl  r>  d  or  in  small  pieors,  is  heated  on  a  grid 

in  a  retort  by  passing  a  current  of  hot  easei  downwards 

through  it.      The  water  or  tai    wlneli  collect  I  beneath  the 
grid  in  the  earlv  f  the  proi  (M  i-  drawn  off  through 

»  h*-*I<  d  pips.    The  beatms  amy  be  producer  gas 

at  990  C.,  or  thi  »y  do  first  at  s  lowei  temp  rature 

which  is  gradually  r  is  to  sfied  (he  distfllation  in 

stage*.     GaiWM  or  heated  air  at    100     to    120    C.    Biay   be 
jMH.-t  d   tir-t   of  all  in  order  to  dry  the  fuel.      The  residue 

of  <  ok.  *t  the  sad  of  the  proeesi  may  be  cook  d  by  pi 

through  it  1 1  sides,  are  In- i rig  fed  to  a  freshly  charged 

■my  be  mist  d  to  1  be  i'  mp<  ra- 

tun-  requind  by  jiartia)  <  ombu-t  ion.      A.  T.  L 


vertically  into  two  parts  w  hiob  arc  then  deflected  sideways 
into  the  discharge  chamber  by  rollers. — W.  H.  C. 

Retort  furnaces.     C.  M.  Stein  et  Cie.     Fr.   Pat.  455,255, 
May  18,    1912. 

The  furnace  comprises  a  battery  of  inclined  or  horizontal 
retorts,  and  is  divided  into  two  compartments  by  a  central 
partition  transverse  to  the  length  of  the  retorts.  The  gas 
is  led  to  two  separate  sets  of  burners  for  heating  the  two 
compartments,  and  the  heating  gases  in  each  compart- 
ment pass  upwards  through  a  series  of  vertical  flues  and 
then  downwards  through  one  vertical  flue.  The  regenerator 
is  divided  into  four  sections,  two  of  which  serve  for  heating 
the  primary  air,  one  for  the  secondary  air  and  one  for  the 
gas.— A.  T.  L. 

Combustion  products  ;    Production  of  a  mixture  of  steam 

and .     O.    Kraus,   New    York,   U.S.A.     Eng.    Pat. 

14,710,  June  24,  1912. 

An  apparatus  for  the  production  of  a  working  fluid  for  use 
in  motors  comprises  a  horizontal  combustion  chamber  for 
binning  a  hydrocarbon  and  communicating  with  a  vertical 
steam-generating  chamber  containing  small  pieces  of  metal 
into  the  centre  of  which  a  regulated  stream  of  water  is  intro- 
duced. The  water  becomes  vapourised  in  contact  with  the 
heated  metal  surfaces  in  the  upper  part  of  the  steam 
chamber  :  any  excess  remaining  unvapourised  flows  to  the 
bottom  of  the  steam  chamber  and  is  led  into  the  passage 
connecting  the  two  chambers,  so  that  the  combustion  gases 
become  laden  with  moisture  before  entering  the  steam 
chamber.— H.  H. 


Gas  producers ;  Suction 


-.     M.  F.  Derrick,  Coatbridge, 
Scotland.     Eng.  Pat.  14,153,  June  17,  1912. 

In  a  suction  gas  producer  of  the  underfeed  type,  the  whole 
of  the  fuel  is  forced  continuously  from  the  lower  to  the 
upper  end  of  the  producer  body  by  a  helical  conveyer 
extending  to  the  full  diameter  of  the  producer  and  pro- 
jecting below  into  a  feed  chamber.  The  ashes  are  dis- 
charged over  the  top  edge  of  the  inner  annular  wall  of  the 
producer  through  water  seals  formed  by  a  dome-shaped 
cover  dipping  into  an  annular  trough  surrounding  the  outer 
wall  of  the  producer.  Air  is  supplied  through  the  spindle 
of  the  helical  conveyer,  and  also  through  openings  in  the 
producer  walls  if  necessary.  The  blades  of  the  conveyer 
are  preferably  made  of  increasing  pitch,  and  the  inner  walls 
of  the  producer  are  tapered,  with  the  widest  diameter  at 
the  top.— H.  H. 

Qas  generators.  H.  Wade,  London.  From  Ehrhardt  und 
Sehmer,  Ges.  m.  b.  H.,  Saarbriicken,  Germany.  Eng. 
Pat.  4294,  Feb.   19,  1913. 

A  gas  generator  is  fitted  with  a  rotary  grate  in  the  form  of 
an  inverted  truncated  cone  revolving  about  a  fixed  ash- 
discharge  pipe  arranged  eccentrically  to  the  axis  of  rot  at  ion 
of  the  grate  and  project  ing  vertically  into  the  lower  central 
opening  thereof.  To  ensure  an  even  blast  of  air  over  the 
whole  area  of  the  charge  of  fuel,  a  number  of  slots  are 
formed  in  the  ash-discharge  pipe  communicating  with  the 
air  chamber  surrounding  the  grate,  so  that  air  enter! 
equally  between  the  bars  of  the  grate  and  through  the 
clinkers  in  the  ash-discharge  pipe. — H.  H. 


Fu/ 1  ;   Process  and  apparatus  for  gasifying 


I '''charging   rertirnl 


II     K'  |  |  pi   .    I    .-( n- 
Ruhr.  flmmsoj      K.       I    •    192171,   Dec,  29,   1912. 

A  WATr.  rrargrd  al  the  low»  r 

».r.fj  of  •  esl   retort   to  ;  [«iit   the  cohimn  of  . 


-.  F.  ('.  W. 
Timm.  Fr.  Pats.* 464,666 "and  464,656,  Feb.  21,  1913, 
Under  Int.  ConvH  Feb.  22,  1912. 

(1).  Tin:  producer  works  with  a  downdraught  and  is 
suitable  for  burning  fine  charcoal,  charcoal  dust,  sawdust, 
small  peat.  etc.  The  working  is  intermittent,  the  pro- 
ducer l«  ii  g  filled  with  fresh  fuel  and  worked  until  the 
oharge  ii  burned  away.  The  gas  is  led  off  from  a  lateral 
outlet  beneath  t  lie  grate,  and  water  and  tar  which  con- 
dense in  the  spaii-  below  the  grate  are  drawn  off  through 
a  hydraulic  seal.  The  gas  formed  from  each  charge  of  fuel 
is  collected  in  two  or  more  stages,  so  as  to  obtain  first  a 
gas  rich  in  ammonia  and  volatile  substances,  and  then  a 
•  t  ood  quality  fn-e  from  condensable  substances. 
Tin  | >      may  bo  interrupted  before  the  chargi  liDurned 
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away,  so  as  to  obtain  coke  as  one  of  the  products.  (2). 
The  producer  works  with  a  downdraught  and  is  tapered 
inwards  towards  the  lower  end.  A  bed  of  small  coke  is 
placed  upon  the  grate  and  the  producer  is  charged  with 
small  or  powdery  fuel  (charcoal,  sawdust,  etc.).  Gas  is 
made  until  the  depth  of  the  fuel  column  is  insufficient  for 
the  reduction  of  the  carbon  dioxide  first  formed.  The 
gases  may  then  be  led  to  the  upper  end  of  another  producer 
which  is  freshly  charged  so  as  to  obtain  a  uniform  ignition 
of  the  charge.  Finally,  the  producer  is  emptied  and  the 
process  is  repeated.  The  grate  is  formed  of  water-cooled 
bars,  and  the  producer  is  mounted  on  trunnions  so  that 
it  can  be  inverted  for  discharging.  The  air  inlet,  gas  outlet 
and  water  connections  are  made  at  the  trunnions.  Valves 
in  the  air  and  gas  pipes  may  be  controlled  by  the  difference 
in  pressure  at  the  inlet  and  outlet  of  the  producer,  so  that 
gas  is  made  at  a  uniform  rate  and  the  process  is  stopped 
when  the  fuel  burns  down  to  a  certain  point. — A.  T.  L. 

Oases  from  coke-ovens  and  like  gases;    Treatment  of  - 


and  recovery  of  products  therefrom.     W.    H.   Coleman, 
Manchester.     Eng.  Pat.  20,900,  Sept.  13,  1912. 

The  gases  are  treated  in  a  scrubber  with  neutral  ferrous 
sulphate  solution  when  ammonium  sulphate,  ferrous 
sulphide  and  iron  ammonium  cyanides  are  formed.  The 
resulting  liquid  is  distilled  and  any  ammonia  and  hydrogen 
sulphide  are  returned  to  the  gas  before  it  enteis  the 
scrubber  along  with  similar  gases  obtained  by  distilling  the 
"  virgin  "  liquor  from  the  condensers.  In  this  way  an 
excess  of  ammonia  and  of  hydrogen  sulphide  is  maintained 
at  the  gas  inlet  end  of  the  scrubber.  An  excess  of  neutral 
ferrous  sulphate  is  maintained  at  the  gas  outlet  end  of  the 
scrubber  to  ensure  the  recovery  of  all  the  ammonia.  The 
liquid  from  the  scrubber  is  heated,  filtered,  and  the  solution 
of  ammonium  sulphate  evaporated.  The  residue,  which 
consists  of  ferrous  sulphide  and  some  cyanogen  compounds, 
is  treated  with  sulphuric  acid  whereby  ferroiis  sulphate  is 
regenerated  which  is  returned  to  the  scrubber  after  filtering 
off  the  insoluble  cyanides.  The  evolved  hydrogen 
sulphide  is  burned  and  used  for  the  manufacture  of 
sulphuric  acid. — W.  H.  C. 


Mixing  gases  of  different  specific  gravities  in  gas  holders  ; 

Apparatus  for .     Berlin-Anhaltische  Maschinenbau 

Akt.-Ges.,  Berlin.  Eng.  Pat.  2281,  Jan.  28,  1913. 
Under  Int.  Conv.,  Sept.  25,  1912. 

To  ensure  that  lighting  gas  supplied  from  a  gas  holder 
in  which  the  gas  has  been  stored  for  several  days  shall  be 
of  constant  composition,  the  gas  is  drawn  off  from  near 
the  bottom  of  the  holder  by  a  blower  and  re-introduced 
into  the  holder  at  great  speed  through  a  pipe  at  a  higher 
level.— H.  H. 

Oils  of  all  kinds,  for  example  mineral  oils,  wax,  tar  and 

other    analogous    materials  ;     Process  for    treating . 

M.  Melamid  and  L.  Grotzinger.  Second  Addition, 
dated  Feb.  22,  1913,  to  Fr.  Pat.  443,650,  May  10,  1912 
(thus  J.,  1912,  977  ;    1913,  415). 

Oils  are  purified  by  passing  them  or  their  vapours  over 
heated  phosphoric  acid  or  an  equivalent  phosphorus 
compound.  Example.  10  kilos,  of  commercial  phos- 
phoric acid  are  heated  to  about  300°  C.  and  1000  kilos,  of 
vapourised  mineral  oil,  tar  or  resin  passed  over  it. — H.  H. 

Hydrocarbons  ;  Process  and  apparatus  for  transformation 
of  high  boiling-point into  lower  boiling-point  hydro- 
carbons.    L.  G.  Leffer.     Fr.  Pat.  454,580,  Feb.  19,  1913. 

The  hydrocarbon  is  carried  into  a  fractionating  chamber 
in  the  form  of  spray  or  mist  by  a  current  of  inert  gas  at  a 
temperature  of  about  400°  ('.,  the  gas  being  forced  through 
a  nozzle  at  the  bottom  of  a  reservoir  which  is  constantly 
supplied  with  hydrocarbon.  The  fractionating  chamber 
is  arranged  above  the  reservoir  and  is  maintained  at  any 
desired  temperature.  The  process  is  regulated  by  varying 
the  pressure  and  speed  of  the  current  of  inert  gas,  and  the 
quantity  of  hydrocarbon  supplied  to  the  vaporizing 
chamber. — H.  H. 


Coke  oven  with  vertical  retorts  and  Iwrizontal  heating  flues 
traversed  by  the  healing  flames  in  a  constant  direction. 
Stettiner  Chamotte-Fabr.  A.-G.  vorra.  Didier.  Fr.  Pat. 
453,956,  Feb.  3,  1913.  Under  Int.  Conv.,  March  14, 
1912. 

See  U.S.  Pat.  1,058,744  of  1913  ;  this  J.,  1913,  526.—  T.F.B. 

Coke  oven  heated  alternatively  by  poor  gas,  rich  gas,  or  a 
mixture  of  the  two.  Dr.  C.  Otto  und  Co.  G.  m.  b.  H.  Fr. 
Pat.  454,172,  Feb.  10,  1913.  Under  Int.  Conv.,  Aug.  31, 
1912. 

See  Ger.  Pat.  258,248  of  1912  ;   this  J.,  1913,  647.— T.F.B. 

Gaseous  fuel;  Apparatus  for  the  production  of — — •.  A.  W. 
Southey,  Mill  Hill.     U.S.  Pat.  1,068,708,  July  29,  1913. 

See  Eng.  Pat.  21,363  of  1911  ;  this  J.,  1912,  1021.— T.  F.  B. 

Gas-prodticer  for    generating    rich    gases.     R.    Lahoussois, 
Paris.     U.S.  Pat.   1,068,788,  July  29,   1913. 

See  Eng.  Pat.  3113  of  1912 ;   this  J.,  1912,  676.— T.  F.  B. 

Gas  producer  with  truncated  funnel-shaped  hearth.  Ehrhardt 
und  Sehmer  Ges.  m.  b.  H.  Fr.  Pat.  455,138,  Feb.  24, 
1913. 

See  Eng.  Pat.  4294  of  1913 ;    preceding.— T.  F.  B. 

Backward  propagation  of  flame  along  a  conduit  conveying 
combustible,    gaseous    mixtures  ;     Means   for    preventing 

the .     A.    C.    Ionides,    jun.,    London.      U.S.    Pat. 

1,068,904,  July  29,  1913. 

See  Eng.  Pat.  14,717  of  1912  ;  this  J.,  1913,  412.— T.  F.  B. 

Combustible     gaseous     mixtures  ;      Means    for    preventing 

backward    propagation     of    flame     in .     Bonecourt 

Surface  Combustion,   Ltd.     Fr.    Pat.   454,066,   Feb.    7, 
1913.     Under  Int.  Conv.,  March  19,  1912. 

See  Eng.  Pat.  6738  of  1912  ;   this  J.,  1913,  412.— T.  F.  B. 

Manufacture  of  briquettes  insoluble  in  water  by  means 
of  sulphite  cellulose  wa$te  lyes.     Fr.  Pat.  455,099.    See  V. 

Extracting  sulphur  and  nitrogen  from  spent  oxide  and 
regeneration  of  the  oxide.     Fr.  Pat.  454,990.     See  VII. 
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Patents. 

Peat ;    Utilisation  [wet  carbonisation]  of .     T.  Rigby, 

Dumfries,    and    Wet  carbonizing,    Ltd.,  London.     Eng. 
Pat.  17,428,  July  26,  1912. 

The  gas  from  the  wet -carbonizing  plant  is  burned  under 
a  steam  boiler  which  is  worked  at  a  pressure  of  about 
300  lb.  per  sq.  in.  The  high-pressure  steam  is  used  in  a 
steam  engine  and  its  pressure  reduced  to  about  LOO  lb. 
per  sq.  in.  The  exhaust  steam  is  then  utilised  in  the 
jacket  of  the  wet  carbonising  plant.  Any  excess  of 
high-pressure  exhaust  steam  may  be  used  in  low-pressure 
steam  engines  and  the  exhaust  from  these  used  in  heat- 
interchanging  apparatus.  The  condensed  water  from 
the  different  parts  of  the  plant  is  returned  by  a  pomp  to 
the  steam  boiler. — W.  H.  ('. 

Combustion  of  combustible  mixtures.  C.  D.  McCourt  ami 
Bonecourt  Surface  Combustion,  Ltd..  London.  Eng. 
Pat.  12,696,  May  31,  1913. 
To  enable  the  proportion  of  gas  and  air  supplied  to  a 
surface  combustion  beating  apparatus  such  as  is  described 
in  Eng.  Pats.  25,808  and  29,430  of  1909  (this  J.,  1910,  I  148) 


J 
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to  be  regulated  to  agree  with  thai  theoretically  required 
d»r  complete  combustion,  ■  --mall  supply  of  the  mixture 
Bowing  to  the  main  heating  apparatus  is  abstracted 
and  burned  in  or  amongsl  granular  refractory  materia] 
contained  in  an  open  oup-shaped  body,  so  that  the  nature 
of  the  combustion  taking  place  therein  tan  be  observed 
and  the  mixtnre  regulated  accordingly.  —  B.  II. 

\llic  filament*  :   Electric  furnaces  for  treating ■.     Q. 

Ludecke    and    The    Brimsdown    Lamp    Works.    Ltd., 
Brimadown.     Eng.  Pat.  6952,  March  20.  1918. 

In  .1  furnace  similar  to  thai  described  in  Eng.  Pat.  8996 
of  1911  (this  .)..  1911,  1264)  a  cage  formed  of  tungsten 
'•r  molybdenum  rods  is  substituted  for  the  cylinder.  The 
filaments  are  hung  upon  hooks  within  the  cage  of  rods 
through  which  the  heating  eiirrent  is  passed. — W.  H.  ('. 

Metallic  filaments;    Process  f>r  rend* ring  ductile  tungsten 

and   analogous    metals  for    manufacture   of .     The 

Westmghouse    Metal    Filament    Lamp    Co.     Fr.    Pat. 
454,083,  fleb.  7.  19  IS.     Under  Int.  Con  v.,  Feb.  9,  1912. 

-:.-v  molybdenum,  uranium  and  other  fragile 
metals  are  formed  into  thin  sheets,  bars,  or  filaments  in 
two  stages.     In  the  6rs1  Btage  the  metal  is  alloyed  with 

I  * »  [M-r  cent,  of  nickel,  copper,  iron  or   .similar  metal 

the  alloy  partially  drawn  or  beaten  out  into  the 
red  form.  In  the  Becond  stage,  the  auxiliary  metal  is 
removed  by  fusion  or  by  dissolving  it.  and  the  resulting 
pun-  metal  is  then  drawn  or  beaten  out  to  the  desired 
thickness.  The  liability  to  breakage  of  a  line  filament 
during  the  removal  of  the  auxiliary  metal  is  thus  avoided. 
The  ingots  of  alloy  may  also  be  coated  with  the  auxiliary 

I  elect rolytically  or  otherwise. — H.  H. 

Heating   '•>/  combustion   of  gaseous   and  other   mixtures,' 

M'thod  nf .     Boneoonrt  Surface  Combustion,  Ltd. 

Fr.    Pa  Feb.    ">.    1913.     Under   Int.   Conv., 

Hareh  19,  1912. 

T.i2  of  1912  ;  this  ■!..  1913,  782.— T.  F.  B. 

lOic  fiJamt  nt  for  elect)  ic  incandescence  lamp* ;   Manu- 
facture of .     Dick,   Kerr  and  Co.,   Ltd.     Fr.   Pat. 

March  7.   1913.     Under  Int.  Conv.,  May  14, 
112. 

•    11,455  of  1912;  this  J.,  1913.  ~>27. —  T.  F.  B. 


III.— TAR  AND  TAR  PRODUCTS. 

Phenols;    X'ir  colour  ruirfion*  of  di-  and  Irihi/drir 

Bioehem.  Zeits.,  1913,  54,  282—284. 


hoL      a   solution  of  0  01    grm.   in    1    e.e.  r.f  water, 

Aith  2—6  drop-  of    I    |ht  cent,  solution  of  iodine 

1111     iodide),    and     then     diluted     with 

wa*  colour  if    •  '.'  ral  drop-  of  6  per  cent. 

im  hydroxide  solution  art  added.     The  liquid  becomes 

Landu      '.r  boiling,  but   the  green  colour 

■-  after  cooli  '.akipg,  or  addition  of  a  little 

n  peroxide.     Neither  reaovcinol  nor  quinol  gives 

colouration  after  treatment  irith  iodine.  PyrogaUol. 

lot  ion  of  6-06  pn.  m  2  <■.<■.  of  water,  treated  with 

of  I  p^r  cent,  iodine  solution,  and  then  diluted 

•    violet   colour  on  addition  of 
f  alkali.      (2)  If  10  c.c.  r,f  an  aomeOUS  solution 

mixed  with  6     16  <■< .  of  alcohol  and  then,  aft.  i  cooling, 
wit  I  of  alkali,  a  colouration  resembling  I 

solution  gradually  develop-.       Hot  h  t  hi    t 

h  pyrog&llo]  from  phloioglucinol, 
«/.     t\)  ooi  L'rm.  dissolved  in  5  c.c.  of  hoi 

kted    with    •"»      10    drop-    of    0.",    pet    cent. 

fat  ion  decolourises  lac  Utter.     Addition  of  a  few 

drops   of   alkali    produces  ■    light    brown   colour   which 

-  to  redd mh  violet  on  boilh  i)  A  little  phloro- 

u\u  c.  of  water  and  then  treat,,!  Ulth 

f  alkali  and  .",     io  drop-  of  hydrogen  peroxide, 

violet  colour  which  ehai  n  d 


and  then  to  yellow  if  the  liquid  is  acidified,  but  reappears 
on  subsequent  addition  of  alkali.  This  test  is  very 
characteristic. — J.  H.  L. 

Patent. 

I  satin    ro  mpov  nds  ,•     Process  for   producing   [halogenated] 

.     Farbenfabr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat. 

453,973,  Feb.  4,  1913.     Under  Int.  Conv.,  Feb.  7  and 
March  18,  1912. 

See  fier.  Pats.  2f).r>,772,  255,773,  255,774,  and  255,775  of 
1912  :  this  J.,  1913,  355.— T.  F.  B. 


IV.— COLOURING  MATTERS  AND  DYES. 

Oxindole    and    thio-oxindole.     C.     Marschalk.     J.    prakt. 
(hem.,   1913,    88,  227—250. 

An  easy  method  for  the  preparation  of  oxindole  from 
isatin,  consists  in  reducing  the  latter  first  to  dioxindole 
with  hydrosulphite,  and  then  to  oxindole  by  means  of 
sodium  amalgam  and  carbon  dioxide  in  dilute  alcohol 
solution.  Another  promising  synthesis  is  from  the 
technically  available  thionaphthenequinone,  the  hydrazide 
of  which  gives  thioindoxyl  on  heating,  with  evolution  of 
nitrogen.  From  oxindole,  thio-oxindole  and  isocumar- 
anone  are  obtained  through  the  intermediate  stage  of 
o-aminophenylacetic  acid  (see  this  J.,  1912,  634  and  Ber., 
1912,  45,  582).  Thio-oxindole  shows  great  analogy  with 
oxindole  in  its  chemical  behaviour.  It  forms  a  sodium 
salt  and  appears  to  be  tautomeric,  like  thioindoxyl  and  like 
its  analogue  isocumaranone  (Annalen,  313,  83).  With 
nitrous  acid  it  gives  thionaphthenequinone-3-oximeand  it 
combines  with  diazo  compounds  to  give  azo  dyestuffs 
which  are  possibly  identical  with  the  hydra-zones  of  thio- 
naphthenequinone (Ber.,  41,  236).  Thio-oxindole,  besides 
giving  condensation  products  of  the  indirubin  type  (this 
J.,  1912,  634),  can  give  iso-indigo  products,  e.g.,  3-thio- 
naphthene-3-indole-indigo  from  isatin.  This  is  a  brown 
substance  incapable  of  giving  a  vat  with  hydrosulphite. 
Its  dsehloro-  and  dibromo-derivatives  are  similar. — J.  B. 

Patents. 
Monoazo  dyestuffs  ;    Manufacture  of  ■ 


■.  P.  A.  Newton, 
London.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elbcrfeld,  Germany.     Eng.  Pat.  17,322,  duly  25,  1912. 

The  diazo  compounds  of  ^-aminosalicylic  acid  or  of  its 
homologies  or  their  substitution  products,  are  combined 
with  acidylaminonaphthols  or  their  sulphonic  acids. 
When  the  products  are  printed  on  the  fibre  in  presence  of 
chromium  salts,  Bordeaux-red,  violet,  or  blue  shades  fast 
to  chlorine  and  soap  are  produced. — T.  F.  B. 

Sulphide,  colouring  matters;    Manufacture  of .     R.  B. 

Ransford,  London.  From  L.  f'assella  und  Co..  Frank- 
fort. Germany.  Eng.  Pats.  22,453,  Oct.  2,  1912,  and 
29,970,  Dec.  30,  1912. 

Si  i.i'iiide  dyestuffs  distinguished  by  their  fastness  to 
chlorine,  are  produced  by  heating  with  sulphur,  at  a  high 
temperature,  and  preferably  in  presence  of  benzidine, 
tolidine,  etc.,  an  acetylaminooarbazole,  or  an  amino  X 

alkyleaibazole,    or    an    acetylated    amino-N-alkyl-   or   -N- 

aralkylcai  hazolc.  Especially  valuable  products  are  said 
to  bo  obtained  if  the  halogen  derivatives  of  these  carbazole 

compound-    are     ii-,d.      The    dycstutl    obtained    from    di- 

act  vldiairiinocailia/.olc,  benzidine,  and  sulphur  by  beating 

to  186  256  ('.  for  10— 14  hours,  rives  cotton  fast  yellow 
-hades.— T.  F.   B. 

Substantivi     [azo]    dyestuffs;      Process    for    making . 

I  uliuolr  \oiin.   tfeister,  Lucius,  und   Bruning.     ft. 

Pat.  454,171,  Feb.  10,  1913.     Under  Int.  Conv.,  Feb.  13, 

1912. 
Sol. r  hi. I   dye-tuffs   of   pronounced   substantive  charaetr  r 

am  obtained  l>y  combining  a  diazosulphonic  acid  or  a 
diazocarboxylic     acid     with     annhobenzoyl-2.5.7-aininO" 
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naphtholsulphonic  acid,  diazotising  the  intermediate 
compound,  and  combining  with  nitro-wt-phenylencdiamine. 
For  example,  the  dyestufi  made  by  this  process,  starting 
with  sulphanilic  acid,  dyes  unmordanted  cotton  bright 
orange  shades  fast  to  acids. — T.  F.  B. 

Disazo  dyestuffs  for  wool  ;  Process  for  -producing  yellow . 

Act.-Ges.  f.  Anilinfabr.  Fr.  Pat.  454,6(51,  Feb.  21, 
1913.     Under  Int.  Conv.,  Aug.  22  and  Sept.  18,  1912. 

Dyestuffs  which  dye  wool  from  acid  baths  bright  yellow 
shades,  fast  to  washing,  are  obtained  by  combining  two 
mols.  of  the  diazo  compounds  of  diaminodiphenylethei  - 
sulphonic  acids  or  their  homologues  or  analogues  with  one 
mol.  of  a  dipyrazolone  of  the  formula, 

/C(CH3) :  N       N  :  C(CH,k 
H,C<                   |          |  >CH„ 

XC0 NXN CO 

where  X  represents  an  aromatic  residue.  Analogous 
dyestuffs  are  also  obtained  by  combining  the  diazo- 
diphenylethersulphonic  acids  with  acetoacetic  ester  and 
condensing  two  mols.  of  the  product  with  one  mol.  of  a 
dihydrazine  (obtained  from  aromatic  diamines  by  the 
usual  process). — T.  F.  B. 

Sulphide  dyestuffs  and  their  production.  Act.-Ges.  f.  Auilin- 
fabr.  Fr.  Pat,  454,782,  Feb.  25,  1913.  Under  Int. 
Conv.,  March  6,  1912. 

Sulphide  dyestuffs  which  are,  in  general,  very  fast  to 
washing  and  to  chlorine,  are  obtained  by  heating  with 
sulphur  or  a  polysulphide  a  mixture  of  an  aromatic  amine 
and  a  p-hydroxydiphenylamine  derivative  in  which  the 
benzene  nucleus  not  containing  the  hydroxy  groups,  eon- 
tains  one  or  several  alkyl  groups ;  the  other  benzene 
nucleus  may  also  contain  substituents.  An  aromatic 
nitro  compound  may  be  used  in  place  of  the  amine,  and  a 
solvent  or  diluent,  copper  or  a  copper  compound,  or 
iodine  or  other  catalytic  agent  may  also  be  present.  The 
dyestuff  from  p'-methyl-;>-hydroxydiphenylaminc  and  a- 
naphthylamine  dyes  cotton  violet-brown  shades,  with 
benzidine  reddish  brown  shades,  and  with  3-aminocarba- 
zole  black  shades. — T.  F.  B. 

Azo  dyestuffs  dyeing  cotton  ;  Manufacture  of — ■ — ■.  Farb- 
werke  vorm.  Meister,  Lucius,  und  Briining,  Hochst  on 
Maine,  Germany.  Eng.  Pat.  18,005,  Aug.  3,  1912. 
Under  Int.  Conv.,  Aug.  14,  1911. 

See  Addition  of  June  29,  1912,  to  Fr.  Pat.  376,888  of  1907  ; 
this  J.,  1913,  131.— T.  F.  B. 

Vat  dyestuffs  of  the  anthraquinone  series  ;    Manufacture 

of .     O.    Imray,    London.     From    Soe.    of    ('hem. 

Industry  in  Basle,  Switzerland.  Eng.  Pat.  12,228, 
May  26,   1913. 

See  Ger.  Pat.  261,557  of  1912  ;  this  J.,  1913,  822.— T.  F.  B. 

Basic    dyestuffs  ;     Process  for   producini/    hrown .      L. 

(  asseila  unci  Co.,  G.  m.  b.  H.  Fr.  Pat.  453,880,  April  15, 
1912. 

See  Ger.  Pat.  258,560  of  1912  ;  this  J.,  1913,  529.— T.  F.  B. 

Thiazoles  of  the  anthraquinone  series  ;    Production  of . 

Badlsche  Anilin  und  Soda  Fabrik.  Fr.  Pat.  454,583, 
Feb.  19,  1913.  Under  Int.  Conv.,  July  30  and  Nov.  28, 
1912. 

See  Eng.  Pat.  21,615  of  1912  ;  this  J.,  1913,  694.— T.  F.  B. 


V.— FIBRES  ;     TEXTILES  ;     CELLULOSE  ; 
PAPER. 

Cotton   goods  ;     Determination   of  small   quantities  of   wool 

in .     P.  Heermann.     Mitt.  K.  MaterialprufungBamt, 

1913,  31,   176—182. 

For  the  determination  of  as  little  as  0-5  per  cent,  of  wool 
fibre  in  cotton  goods,  the  cotton,  previously  freed  from 


fat,  is  dissolved  in  80  per  cent,  sulphuric  acid,  leaving  the 
wool  intact  and,  within  certain  limits,  unmodified.  5 — 10 
grms.  of  the  sample  are  extracted  with  boiling  ether  and 
then  with  96  per  cent,  alcohol ;  the  material  is  then  placed, 
without  fully  drying,  in  20 — 100  times  its  weight  of  80  per 
cent,  sulphuric  acid  at  the  ordinary  temperature  in  a  glass- 
stoppered  bottle  and  thoroughly  shaken  at  frequent 
intervals,  particularly  during  the  first  hour.  After  3  or  4 
hours  at  the  most,  the  cotton  will  be  completely  dissolved  ; 
the  solution  is  poured  into  an  excess  of  cold  water  and  the 
undissolved  wool  fibre  is  collected  on  a  fine  copper  sieve. 
The  residue  is  washed,  treated  with  dilute  ammonia  and, 
after  microscopic  verification,  is  dried  and  weighed.  If  it 
is  weighed  in  the  dry  condition,  a  correction  of  17  per  cent. 
i»  allowed  for  hygroscopic  moisture.  Certain  samples  of 
wool  show  a  gain  in  weight  of  1 — 1-5  per  cent,  after  the 
acid  treatment,  but  with  small  proportions  such  a  small 
alteration  may  be  neglected. — J.  F.  B. 


Wood  cellulose  ;    lasting  the  degree  of  bleaching  of 
B.  Johnsen.     Papierfabr.,  1913,  llr  979—980. 


When  crude  wood-cellulose  in  a  finely  rasped  condition  is 
shaken  for  a  short  time  with  a  1  per  cent,  solution  of 
nitrous  acid  and  then  treated  with  dilute  caustic  alkali, 
a  colouration  is  produced,  dark  brown  in  the  case  of  under- 
boiled  soda  pulps,  lighter  brown  with  ordinary  soda  pulps 
and  vivid  red-brown  in  the  case  of  sulphite  pulps.  The 
colouration  cannot  be  classed  definitely  as  a  lignin  reaction, 
although  it  is  more  or  less  indicative  of  the  extent  of 
digestion.  When  the  pulp  is  bleached,  the  colouration 
produced  by  this  test  becomes  weaker  as  bleaching  pro- 
ceeds, finally  disappearing  when  bleaching  is  complete. 
In  applying  this  test  for  controlling  the  course  of  bleach- 
ing, samples  are  withdrawn  at  intervals,  pressed  off, 
neutralised  with  sodium  bisulphite  and  washed.  The 
fibrous  mass  is  shaken  for  2  minutes  in  a  test-tube  with 
5  c.c.  of  sodium  nitrite  solution  (29-4  grms.  per  litre)  and 
5  c.c.  of  dilute  sulphuric  acid  (20-8  grms.  per  litre) ;  the 
pulp  is  then  drained  off  in  a  Gooch  crucible,  without  washing, 
and  shaken  in  a  test-tube  with  10  c.c.  of  a  2  per  cent, 
solution  of  sodium  hydroxide,  being  then  allowed  to  stand 
for  5  minutes.  If  the  pulp,  after  treatment  with  nitrous 
acid,  be  heated  with  the  alkali,  the  yellow  colouration, 
after  disappearing  when  the  bleaching  process  is  complete, 
re-appears  when  the  action  of  the  bleach-liquor  is  con- 
tinued, owing  to  the  formation  of  oxycellulose. — J.  F.  B. 

Sulphite-cellulose    lyes;     The    testing    of with    iodine. 

G.  von  Zweigbergk,  Papicrfab.,  1913,  11,  1007—1010. 

The  titration  of  the  sulphur  dioxide  in  sulphite  digestion 
liquors,  by  means  of  iodine,  may  lead  to  erroneous  results 
unless  certain  precautions  be  taken.  The  principal  sources 
of  error  are  loss  of  sulphur  dioxide  by  volatilisation,  and  the 
reversibility  of  the  reaction:  SO.,+  HJ0+2I:£2HI-f,S<> ,. 
The  latter  error  is  diminished  by  working  at  high 
dilutions.  If  iodine  be  added  to  a  strong  solution  i  f 
sulphurous  acid  the  reaction  may  also  be  complicated  I  y 
the  liberation  of  sulphur.  Excessive  stirring  and  expos!  re 
to  air  are  to  be  avoided.  The  be<t  method  is  to  dilu'c 
the  sulphite  liquor  to  a  concentration  approximately 
equivalent  to  that  of  the  iodine,  and  to  run  the  sulphite 
solution  into  the  iodine  so  that  an  excess  of  the  latter  i- 
present  until  the  end.  For  the  separate  titration  of  the 
combined  and  free  sulphurous  acid,  the  acid  produced  by 
the  reaction  with  iodine  must  hi'  titrated  subsequently 
with  sodium  hydroxide.  For  the  combined  titration. 
2  c.c.  of  the  sulphite  liquor  are  diluted  with  20  c.c.  of  water 
and  run  in  a  fine  stream  into  1(1  o.C.  <>f  -V  8  iodine  solution  ; 
starch  should  only  be  added  toward.-,  the  end  of  the  titra- 
tion. When  decolouration  is  complete.  2  drops  of  phenol- 
phthalein  are  added  and  the  liquid  is  titrated  with  .V  8 
sodium  hydroxide.  For  the  titration  of  the  sulphur 
dioxide  at  the  end  of  the  boiling  process,  100  c.c.  of  lye 
an-  made  alkaline  with  a  solution  of  lime  and  sugar,  then 
boiled  and  filtered  :  the  precipitate  ia  dissolved  in  hydro- 
chloric acid,  diluted  to  2.")0  CO.,  Mid  25  0.0.  are  taken  for 
titration  with  iodine.  Alternatively,  26  c.e.  of  the  lye 
may  be  distilled  in  an  atmosphere  01  carbon  dioxide  with 
26  0.0.  of  25  per  cent,  acetic  acid  and  250  o.O.  of  water  and 
the  distillate  collected  in  N/10  iodine. — J.  F.  B. 
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Pl'sOM  ;   Th>  romtm  nuil  iiMnufacl  ui  <  of 


-.    H. Jentgcn. 
Fapicrfabr..    1913.   11.  9S4—  985. 

The  bleached  sulphite  wood  pulp  used  fort  ho  manufacture 
of  viscose  silk  must  be  of  exceptional  purity  and  good 
quality.  It  must  be  as  free  as  possible  from  products 
soluble  m  strong  caustic  lye.  100  kilos,  of  palp  only  yield 
76  kilos,  of  silk.  Ovorhleaehod  palp  is  very  poor  in 
quality  ami  yield,  whilst  underbleached  pulp  does  not 
produce  a  satisfactory  viscose.  Freedom  from  calcium 
salts  is  very  important.  Above  all,  uniformity  in  quality 
and  composition  must  be  ensured.  because  many  of  the 
mbseqwent  op.rati.ms  have  to  1h>  adjusted  empirically  to 
suit  the  quality  of  pulp  employed.  The  strength  of  the 
lye  and  the  time  of  steeping  for  the  manufacture  of  the 

alkali-c*' Haloes  depend   primarily  on   the   percentage  of 

soluble  cellulose  present  in  the  pulp.  The  time  of  Steeping 
ranges  generally  from  30  minutes  to  0  hours,  but  some 
mills  allow  as  much  as  2-1  hours.  The  excess  of  soda  lye 
l-  removed  either  by  pro 0800  or  centrifugal  machines; 
the  latter  are  preferable  as  affording  a  more  uniform 
product  if  carefully  loaded,  but  they  are  less  durable  than 
psoases.    The  quantity  of  soda  left  in  the  alkali-cellulose 

Bttat  important  factoi  in  the  manufacture  and  must  be 
adjusted  to  the  quality  of  the  pulp  employed.  The  alkali- 
OMtnloee  is  broken  up  by  passage  through  a  kneading 
machine.  The  treatment  with  carbon  bisulphide  is  best 
performed  in  a  revolving  iron  drum,  the  temperature  of 
the  room  being  preferably  regulated  artificially.     Special 

autions  are  required  in  the  sulphuring  rooms  to  guard 
against  explosions  and  poisoning.  The  process  should 
not  be  carried  beyond  a  certain  well-defined  limit,  and  the 
particles  of  xanthogenate  should  not  be  allowed  to  cake 

ther.  The  xanthogenate  is  dissolved  in  mixing 
machines  with  condensed  water  containing  a  determined 
amount  of  soda  lye,  the  latter  having  the  effect  of  con- 
trolling the   viscosity   of   the   viscose.     In   the   matorial- 

-.  the  precipitating  chemicals  form  the  chief  item, 
neverthelese  it  is  advantageous  to  have  some  subsidiary 
manufacture  in  which  batches  of  viscose  unsiutablc  for 
spinning  may  be  worked  off  without  loss. — J.  F.  B. 


"  Somuil  papers  "  ;    TJu  percentogt  of  ash  in .    W. 

H   -/Ix-rk'.      Mitt.    K.    Materialprufungsamt,    1913,   31, 
182—1 

k  to  1904,  the  Prussian  official  sjx-cification.s  for 
"normal  pap«-r-  itipnlated  certain  maximum  limits  for 
I  ash,  viz.  :  for  stuff-class  I,  3  per  cent.  ; 
for  el*--  II.  ."»  par  cent,  and  for  class  III,  1  ~>  per  cent.  In 
that  year,  all  restrictions  as  to  the  percentage  of  mineral 
were  withdrawn,  owing  chiefly  to  representa- 
tion! to  th'-  effect  that  a  moderate  proportion  of  loading 
facilitate*  the  operation  of  writing  on  the  paj>or.  At  the 
iame  time,  the  specifications  for  breaking  length  were 
m»intain<d,  but  -li^'ht  concessions  were  made  in  the  limits 
f<-r  tchfer  the  first  two  classes  of  paper.     From 

•*•  available  it  would  appear  that  the  allowances 

in  force  prior  to  I 'Hi  4  for  the  different  classes  have  in  no 

case  be.  led   on   the  STerage.      The   normal   jwikts 

lajut    I    have   been    manufactured,   as   before,  entirely 

without   loading,  whil-t   only  in   very  rare  instances  have 

papersof  deal  II  been  found  to  i  ontan  moderate  quant  it  ies 

Ided  mineral  matter-.      It  would  appear  that  in  spite 

'he    removal    of    all    restrictions   as    to    ash,    the    rigid 

m'-'hanieal  ipecifiestioni  in  force  a-  to  tensile  strength, 

folding  have  acted  automatically 
»«  a  (h'i  k  on  the  employment  of  mineral  1  <  .:i<l  j  1 1  •_'- .  SO  I  hat 
ctarer  who  v.  take  advantage  of  his 

■ -i-  the  a.-h  e;m  only  fulfil  the  mechanical    ; 

tests  by  employing  a  better  quality  of  fibrous  material. 

—J.  F.  B. 


VnjfT         I        •  r,f  ihi  fixing  of  ikt  pa  ih<  retitinmu 

of  >,f  H<*  .  1 1    hi/    an i  hi niad    or 

H      Frederkm.'       Ifstt,    K.    Material- 

■fflassfMsat,    WIS,     31.  I '.»."»     F"7. 

harder  the  d  the  i  \o  Bt  thi 

rf  the  paper,  the  more  readily  >re  written,  tv|>c. 
'••I"'i    characten    removed.     .\    striking 


exception  to  this  rule  is  found  in  the  ease  of  parch- 
ment papers,  from  which  characters  in  writing  ink 
can  seldom  be  removed  entirely  without  trace.  Such 
papers,  however,  hardly  fall  within  the  range  of  practical 
application  for  documents.  As  a  guard  against  falsifica- 
tion, document  papers,  shoidd  be  relatively  soft-sized  ; 
papers  sized  with  rosin  are  to  bo  preferred  from  this  point 
of  view  to  papers  sized  with  gelatin,  because  certain  of  the 
chemical  ink-removing  agents  leave  stains  on  rosin-sized 
papers.  The  prejudice  against  type -writing  for  documents 
is  scarcely  justified,  since  many  brands  of  modern  type- 
writer ribbons  give  characters  as  difficult  to  remove  as 
characters  written  in  ink,  sometimes  even  more  resistant. 
The  treatment  of  documents  with  a  protective  varnish  is 
of  little  value  as  a  safeguard  against  falsification  ;  such 
varnishes  cause  the  spreading  of  type-written  or  stamped 
characters  and  are  only  available,  for  documents  written 
in  ink  With  hard  tub-sized  papers,  the  varnish  remains 
on  the  surface  and  is  easily  removed  by  solvents,  whilst 
with  softer-sized  papers  the  protection  afforded  by  the 
varnish  is  so  slight  that  it  does  not  compensate  for  the 
unsightly  appearance  produced. — J.  F.  B. 

Conical  of  tanning  substances   in   waste  sulphilc^cellulose 
lyes.     Stutzer.     See  XV. 


Patents. 
Flax  *traw  and  the  like  ;  Drying  or  treatment  of  - 


.     W.  J. 

Fernie,  Newark,  Notts.     Eng.   Pats.    17,073,  July  22, 
and  24,638,  Oct.  28,  1912. 

The  material  is  loaded  in  a  thinly  spread  condition  on  the 
supports  of  framework  carriers,  each  support  being  first 
inserted  in  the  frame,  and  then  loaded  before  the  next  is 
inserted  ;  the  loaded  carriers  are  then  passed  through  one 
of  a  series  of  drying  chambers  through  which  the  drying 
medium  passes  in  the  opposite  direction.  The  material 
is  transported  mechanically  from  the  retting  tanks  to  a 
platform  with  a  stepped  or  graded  edge  corresponding  to 
the  positions  of  loading  the  carriers.— J.  F.  B. 

Wood  pulp  ;   Production  and  treatment  of  mechanical  ■ 


A.     N.     Andersen,     Hougsund,     Norway.      U.S.     Pat. 
1,068,092,  July  22,  1913. 

The  process  consists  in  cutting  the  wood  into  chips, 
grinding  the  chips  into  small  particles,  suspending  the 
ground  particles  in  water,  separating  the  fine  particles  and 
water  from  the  coarser  particles,  separating  the  fine  par- 
ticles from  the  water,  disintegrating  the  separated  fine 
particles  and  mixing  the  disintegrated  mass  with  the 
water  separated  from  the  fine  particles. — J.  F.  B. 

Plastic  and  plastic  composition  [from  waste  sulphite-cellulose 
lye]  and  process  of  making  same.  J.  S.  Robeson,  Au  Sable 
Forks,  N.Y.     U.S.  Pat.  1,069,031,  July  29,  1913. 

As  a  binding  material  fo.-  finely  divided,  inert  substances, 

claim  is  made  for  a  mixture  of  sulphite  liquor  and  neutral, 

plastic,  clayey  matter  pulped  together.     (See  also   U.S. 

Pats.  1,069,029  and  1,069,030,  IX.,  page  869.) 

"   —  W.  E.  F.  P. 
i 

Sulphite  cellulose  waste  lyes  ;    Manufacture  of  all  kinds  of 

briquette*    insoluble    in    water    by    means    of .     M. 

Platsch  and  Hoesch  and  Co.     Fr.  Pat.  455,099,  March  5, 
1913. 

Tmi.  concentrated  waste  Ives  are  treated  in  the  cold  with 
S  slight  excess  of  sulphuric  acid  and  the  calcium  sulphate 
precipitated  Is  recovered.  It  is  sometimes  necessary  to 
eool  the  lyes  specially,  in  order  to  avoid  coagulation  of  the 
agglutinating  substances  liberated  by  the  acid  before  the 
briquettes  are  made.  The  briquettes  made  with  the 
purified  lyes  are  dried  at  a  temperature  „f  about  100  I 
and  B  reaction  takes  place  whereby  the  agglutinating  nib- 
stances  are  fixed  in  an  insoluble  form,  whilst  the  slight 
exeess  of  sulphuric  acid  is  decomposed  ajad  escapes  as 
ulphur  dioxirle  together  with  the  volatile  organic  acids  of 
the  lyes.  These  acids,  being  driven  off  in  u  concentrated 
form,  may  be  reeovesed — J.  F.  B. 
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Artificial  silk  threads,  etc.,  from  cuprammonium  solutions  of 
cellulose ;  Alkaline  precipitating  baths  for  the  manu- 
facture of .     E.  G.  Legrand.     First  Addition,  dated 

Apr.  23,  1912,  to  Fr.  Pat.  445,896,  Sept.  16,  1911  (see 
Ger.  Pat.  250,357  ;  this  J.,  1912,  1120). 

When  diastase  is  employed,  as  described  in  the  chief 
patent,  the  concentration  of  the  alkali  hydroxide  may  be 
considerably  reduced.  A  dilute  bath  containing  16 — 21 
per  cent,  of  sodium  hydroxide  and  3-5—40  per  cent,  of 
diastase  is  mentioned. — J.  F.  B. 


Threads,  films  or  sheets  {from  viscose]  ;  Manufacture  of . 

Vereinigte     Glanzstoff-fabriken     Act.-Ges.     Fr.      Pat. 
454,011,  Feb.  5,  1913.     Under  Int.  Conv.,  Apr.  13,  1912. 

Coagulating  baths  for  the  manufacture  of  threads,  etc., 
from  viscose  are  prepared  by  adding  lactic  or  glycollic  acid 
to  a  solution  of  the  sodium  salt  of  the  same  acid.  For 
instance,  140  grms.  of  lactic  acid  are  added  to  1  litre  of 
a  saturated  solution  of  sodium  lactate. — J.  F.  B. 


VtSCOfe;    Process  of  precipitating for  the  production 

of  threads,  films,  etc.  L.  Leduc,  H.  Jacquemin  and  Soc. 
Anon,  des  Soierics  dc  Maransart.  Fr.  Pat.  454,061, 
Feb.  7,  1913. 

For  the  coagulation  of  viscose  a  bath  containing  a  metallic 
salt,  other  than  an  ammonium  salt,  and  a  strong  mineral 
acid,  other  than  sulphuric  acid,  is  specified.  Example  : 
a  bath  composed  of  9  litres  of  a  concentrated  solution  of 
sodium  chloride  and  1  litre  of  concentrated  commercial 
hydrochloric  acid. — J.  F.  B. 


Films  or  bands  from  substances  dissolved  in  volatile  solvents  ; 

Manufacture     of .     B.       Borzykowski.       Fr.    Pat. 

454,692,  Feb.  22,  1913. 

The  arrangement  for  manufacturing  films  or  bands  from 
materials,  such  as  celluloid,  dissolved  in  volatile  solvents, 
consists  of  an  endless  supporting  band  on  which  the 
solution  is  delivered  in  a  thin  layer  whilst  the  band  is 
driven  continuously.  The  endless  supporting  band  and  the 
reeling  apparatus  for  the  film  produced  are  placed  in  a 
closed  chamber,  from  which  the  vapours  of  the  solvent  are 
aspirated  by  a  pump  and  recovered  in  condensing  vessels. 

T.  F.  B. 


Threads  or  artificial  products;  Manufacture  of — ■ — from 
cupric  solutions  of  cellulose.  Vereinigte  Glanzstoff- 
fabriken  A.-G.  and  E.  Bronnert.  Fr.  Pat.  454,811, 
Feb.  26,  1913.     Under  Int.  Conv.,  Sept.  2,  1912. 

In  the  coagulation  of  cupric  solutions  of  cellulose  it  is 
possible  to  employ  dilute  solutions  of  sodium  hydroxide, 
such  as  would  otherwise  be  insufficient  to  determine 
satisfactory  coagulation,  by  saturating  the  bath  more  or 
less  with  salts  of  hydroxy  acids  or  incorporating  such  salts 
with  the  cellulose  solution.  For  instance,  2-5  grms.  of 
caustic  soda  are  dissolved  in  100  c.c.  of  a  concentrated 
solution  of  sodium  lactate,  and  coagulation  is  effected 
with  this  solution  at  50°  C— J.  F.  B. 


Cellulose  ;    Manufacture  of  acid  esters  of [modification 

of  solubility].  Verein  fur  Chem.  Ind.  in  Mainz.  Fr.  Pat. 
455,117,  Feb.  7,  1913.  Under  Int.  Conv.,  Feb.  29  and 
Sept.  5,  1912. 

Cellulose  acetate  soluble  in  chloroform  is  heated  in 
solution,  in  presence  of  small  proportions  of  water  and  in 
the  absence  of  substances  with  pronounced  hydrolytic 
action,  until  the  ester  becomes  soluble  in  ethyl  acetate. 
By  prolonging  the  treatment  the  ester  may  be  converted 
into   a    modification   soluble   in   acetone.     Example  :     50 

farts  of  cellulose  acetate  are  dissolved  and  heated  at 
00°  C.  with  500  parts  of  95  per  cent,  acetic  acid  for  about 
20  hours.  Similar  effects  are  obtained  with  90  per  cent. 
acetic  acid  at  105° — 1 10°  C.  or,  in  a  shorter  time,  with 
90  per  cent,  formic  acid  at  100°— 110°  C.  If  the  reaction 
product   of   the   acetylation    be    treated   direct,    without 


isolation  of  the  ester,  it  is  necessary  to  neutralise  the 
catalytic  agent,  e.g.,  by  the  addition  of  sodium  acetate  or 
ammonia,  and  to  add  sufficient  water  to  decompose  the 
excess  of  acetic  anhydride. — J.  F.  B. 

Cellulose;    Treatment   of and   manufacture   of  paper 

and  other  substances  therefrom.     H.  Arledter,  Frodsham. 
Eng.  Pats.  10,085,  July  9,  1912,  and  684,  Jan.  9,  1913. 

The  vac\ium  beating  apparatus  described  in  Ene.  Pat. 
2018  of  1910  (this  .).,  1911,  205)  is  modified  in  such  a  way 
that  the  alternate  application  of  vacuum  and  admission 
of  air  are  effected  automatically  by  suitable  gearing.  The 
cylindrical  vessel  serving  as  the  body  of  the  engine  is 
divided  into  compartments  by  partitions  extending  nearly 
to  the  bottom,  so  that  the  stuff  becomes  uniformly  dis- 
tributed, and  each  compartment  has  one  or  more  separate 
inlets  for  gas  or  liquid,  directed  in  such  a  manner  as  to 
assist  the  mixing  action.  When  a  hydraulic  bed-plate  is 
employed  with  the  beating  roll,  a  connection  is  made  with 
the  interior  of  the  vessel  to  compensate  for  vaiiations  of 
pressure  therein.  Treatment  of  the  pulp  with  a  solution 
of  aluminium  sulphate,  with  the  admission  of  ozonised  air 
induces  a  rapid  conversion  of  the  cellulose  into  a  colloid 
useful  for  sizing. — J.  F.  B. 

Marbled   papers;     Process    of   manufacture    of .     B. 

Zarnowiecki.     Fr.  Pat.  454,217,  Feb    11,  1913.     Under 
Int.  Conv.,  Feb.  14,  1912. 

Marbled  paper  is  prepared  by  means  of  two  or  more  webs 
of  unfinished  paper  produced  indept  ndently,  one  of  the  webs 
being  incised  with  the  patterns  to  be  produced  by  removing 
groups  of  fibres  from  the  web,  then  uniting  either  the 
removed  portions  or  the  remaining  portion  of  the  cut-out 
web  with  the  other  web  of  unfinished  paper.  The  dis- 
turbance of  the  fibres  is  produced  bv  jets  of  liquid  or  air 
directed  from  beneath  the  wire  cloth  on  which  the  layer  of 
fibres  is  being  carried,  and  baffles  may  be  placed  on  the 
other  side  to  re-direct  the  sprays  of  fluid  back  against  the 
outer  side  of  the  web. — J.  F.  B. 

"  Duplex  "  papers  ;    Process  and  apparatus  for  the  manu- 
facture   of .     Farbwerke    vorm.     Meister,    Lucius, 

und  Bruning.  Fr.  Pat.  454,421,  Feb.  15,  1913.  Under 
Int.  Conv.,  March  6,  1912. 

The  wet  felt  of  the  first  press  of  the  ordinary  paper  machine 
is  replaced  by  a  wire  cloth  and,  the  web  of  paper  being 
carried  by  guide  rolls  at  a  higher  level,  pulp  is  fed  on  to 
this  wire  cloth  so  that  a  second  web  of  paper  is  produced 
thereon.  The  wire  cloth  carrying  the  new  wob  of  paper 
meets  the  original  web  of  paper  before  entering  the  first 
press  and  the  angle  of  incidence  is  so  adjusted  by  a  guide 
roll  that  the  two  webs  of  paper  combine  gradually  and 
are  then  united  by  the  pressure  of  the  press  rolls.  Both 
top  and  bottom  rolls  should  be  jacketed  with  felt. — J.  F.  B. 

Cellulose  and  its  products  of  transformation  ;    Process  for 

aceiylaling .     A.    Loose,    Hermsdorf,    Assignor    to 

Chem.  Fabr.  auf  Actien,  vorm.  E.  Schering,  Berlin. 
U.S.  Pat.  1,069,445,  Aug.  5,  1913. 

See  Eng.  Pat.  27,228  of  1912  ;  this  J.,  1913,  530.— T.  P.  B. 

Artificial-silk-spinning  machine.     L.  Morane,  Paris.     U.S. 
Pat.   1,069,456,  Aug.  5,   1913. 

See  Ft.  Pat.  410,267  of  1909  ;  this  J.,  1910,  810.— T.  F.  B. 

Wood  and  other  fibrous  materials  :    Process  and  apparatus  fur 

treating [manufacture     of     cellulose].     B.      Looini.-. 

Ft.  Pat.  454,137,  Feb.  10,  1913. 

Skk  U.S.  Pat.  1,052,675  of  1913  ;  this  J.,  1913,  283.— T.F.  B, 

Cellulose  solutions;    Process  for  preparing — —  by   MMH 
of  sulphuric  arid,   and  tnanujmliin    <>f  CelluloM  products 
from  such  sol ut mas.      E.  lVrl.      Fr.  J'at.  4.">4,7.",.{.  Feb.  24, 
1913.     Under  Int.  Conv.,  June  1(1.  1912. 

See  Ger.  Pat.  259,248  of  1912  ;  this  J.,  1013,  653.— T.  F.  B. 
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VI.— BLEACHING  ;    DYEING  ;  PRINTING  ; 
FINISHING. 


mj  :    Theory  of 

t,r<t  rtrfrtnlr     W.    Reinders.     Kolloid-Zelts.,    1913,   13, 

miakwhn  of  the  distribution  of  a  number  of  dyestuffs 
between  water  and  isobutyl  alcohol  on  the  one  hand  and 
between  water  and  fibres  or  other  solid  materials  on  the 
other,  lends  the  author  to  the  conclusion  that  the  dyeing 
of  fibres  can  be  explained  satisfactorily  in  most  cases, 
by  the  formation  of  ■  solid  solution. — A.  S. 


acid,  and  sufficient  potassium  iodide  to  introduce  about 
t  grins,  per  100  c.c,  warming  to  50°  C.  for  3 — 5  minutes, 
oooling,  and  titrating  the  excess  of  arsenions  acid  with 
N/ 10  iodine  ;   the  periodate  and  iodide  react  in  accordance 

If 


' }!M n f v1 '1""? ■?'!"' "^1W'il       Ulth  M»  equation,  IO/+21'+2H-=I03'+H,0+I2 

pei  sulphate  also  be  present,  approximate  results  may  be 
obtained  by  allowing  the  solution  to  stand  for  24  hours 
in  the  presence  of  caustic  alkali  and  iodide,  before  treating 
as  above  ;  the  persulphate  is  decomposed  according  to 
the  equation,  3Sj08"+r+3HaO=6SO/'+IO'8+6H-  (this 
J.,  1013,280,532).  By  warming  a  mixture  of  sodium  iodalc 
and  persulphate  solutions  in  the  presence  of  sodium 
hydroxide,  basic  sodium  periodate  is  precipitated,  and 
with  the  corresponding  potassium  salts  and  potassium 
hydroxide,  potassium  periodate  is  precipitated  by  care- 
fully neutralising  with  sulphuric  acid.  Persulphate  and 
periodate  are  determined  in  a  solution  containing  no  iodatc 
as  follows : — -Caustic  alkali  (to  normal  strength)  and 
potassium  iodide  are  added,  the  solution  is  boiled  for 
2  minutes,  cooled,  acidified  with  dilute  sulphuric  acid, 
and  the  liberated  iodine  titrated  with  2V/10  thiosulphate. 
This  gives  the  total  periodate  and  persulphate.  Another 
portion  of  the  solution  is  made  alkaline  with  caustic- 
alkali,  granulated  zinc  is  added,  and  the  mixture  boiled 
for  1  hour,  under  a  reflux  condenser,  to  effect  reduction  to 
iodide  and  sulphate  ;  the  solution  is  then  poured  off  from 
the  zinc,  cooled,  acidified  with  dilute  sulphuric  acid,  and 
the  iodide  determined  by  adding  excess  of  iodate  solution, 
followed  by  an  excess  of  bicarbonate  (the  evolved  carbon 
dioxide  being  passed  through  potassium  iodide  solution 
to  prevent  loss  of  iodine),  and  titrating  with  A^/10  arsenious 
acid  ;  5/6  of  the  iodine  found  represents  the  periodate 
originally  present.  A  solution  containing  persulphate 
and  iodate  (without  periodate)  may  be  dealt  with  in  a  similar 
manner. — P.  Sodn. 


Patents. 

Ih/.inij   t'xiil'    materials;     Apparatus  for -.     W.    K. 

Smith.  Buffalo.  X.  V.     Bag.  Pat  294,  Jan.  4,  1013. 

Tmk  apparatus  comprises  a  closed  tank  and  an  air  pump, 

the  inlet  and  outlet  of  the  latter  Ix-ing  connected  respec- 
tively with  the  top  and  bottom  of  the  tank.  Suitable 
pipes  lead  steam  to  the  tank  in  proximity  to  the  outlet 
ends  of  the  air  pipes  for  heating  the  dye  liquor,  and  the 
vapour  rising  from  the  liquor  is  returned  with  the  air  to 
the  Ixittom  of  the  tank.  The  steam  is  also  employed  for 
supplying  fresh  dye  liquor  to  the  tank  in  a  thoroughly 
mixed  condition. — B.  X. 

Prin/iit'i  viacom  on  fabrics.  Calico  Printers'  Assoc.,  Ltd., 
and  K  A  Fourneaux.  Fr.  Pat.  454,826,  Feb.  27,  1913. 
Under  Int.  Coot.,  Jane  28,  1912. 

Bag    Pat.  15,080  of  1012  ;  this  J.,  1013,  284.—  T.  P.  B. 


VII. -ACIDS;     ALKALIS;     SALTS;     NON- 
METALLIC    ELEMENTS. 

Alkali  carbonaU    mlaliona  :    Theory  of  causticising 


P.  P.  Fedotieff.     Z.  anorg.  Chem.,  1013  82,  341—352. 
Int.   available  data  (chiefly  those  of   Walter;    this  .1., 
B7I)    concerning    equilibrium    in    the    reversible 
tion,  N.  »(OH),^2NaOH4-CaCO„  have  been 

-tudii-d  from  the  standpoint  of  the  phase  rule,  and  the 
•  qmlibnum  diagram  i-  given  for  t he-  system  involved, 
for  E*j  |  The  Goldberg  Wangs  curve  for  this  tempera- 
-howirii.'  the  concentrations  of  all  solutions  in 
-  quilibrium  with  \x>\  h  calcium  hydroxide  arid  calcium 
carbonate,  terminates  on  the-  line-  of  equal  sodium  concen- 
tration- corresponding  to  ZNa  5:5  equivalents,  the 
pom'  of  intersection  marking  the:  concentration  of  the 
-olution  (ZOB  4-3.  SCO  "•->  L'rm.  mol.  per  litre)  in 
'•quilibrium   with   the-  -olid    phi  I    .Mill)..   CoCO,,   and 

0  ,2Hf0  (this  .)..  1907,  253)".  With  low 
roneeni rations,  the  composition  of  the  solution  changes 
dun  line    Of   equal    total    Bodium 

m    until   this    line  cuts    the   Guldberg-W 

carve,    and    thi-    curve-    indicates,    therefore,    the-    limit    to 

which  eaostieising  can  Ik-  carried  for  any  given  concen- 

on  in  thai  pari  "f  the-  diagram,  explaining  graphicaDy 

weD-knowa    mcrcasud    yie-lel    with   dilute     lolntions. 

lacking    for    defining    exactly    the-    regions 

'•f    »t ability     <>f     calcium      hydroxide-     ;mc|      pirsBonite, 

-'II    0,     bol     that     c,f    caknum     carbonate      I,;, 
determined,    and    it    i-    ■howfl    that,    with    the-    osna] 

mployed  in  technical  practice  '_'     :>  grm. 
eqarralei  ■    per  litre),  no  double    alt 

i-   ii»bl«    to  be  formed,  even   when  considerable  e<,e,|jn;_' 
•*li  md  filtering.     F.  Bom 

date;  Action  of  and  the  determination 

of  ntriodaU   •>•  thi   presena  of  persulphate.     K.   Mailer 
and  W  Jacob      V.  anorg.  Chem.,  1913,  82.  308     31  I 

PaaiOD  *TE  may  \o-  e|e  t.  rmme-el  in  the-  presence  "f  iewlate-  and 

alkali  hydroxide  by  adding  ebool  twice  as  much  sodium 

quired   to  Iran  form    the    hydroxide 

intei  .  d  volume  of  s   10  ei  enious 


Sodium    bichromate;     Solubility    of in   alcohol.     B. 

Reinitzer.     Z.  angew.  Chem.,  1913,  26,  456. 

Whilst  potassium  bichromate  is  insoluble  in  alcohol,  the 
sodium  and  ammonium  salts,  and  in  a  lesser  degree  the 
magnesium  salt,  are  soluble.  When  an  excess  of  the 
crystallised  sodium  salt  was  shaken  with  absolute  alcohol 
for  10  mins.  at  19-4°  C,  the  filtered  solution  had  the  sp.  gr. 
0*8373  and  contained  5-13  grins.  Na2Cr20-,2H20  per 
100  c.c.  It  became  turbid  after  a  few  minutes,  a  brown 
precipitate  being  formed.  The  anhydrous  salt  also  dissolves 
in   absolute  alcohol,  forming  an   orange  yellow  solution. 

— A.  S. 

Lead  sulphide  and  lead  chromate  ;  Solubility  of .     G.  v, 

Hevesy  and  F.   Paneth.     Z.   anorg.   Chem.,   1913,    82, 
323—328. 

The  solubilities  of  lead  chromate  and  lead  sulphide, 
prepared  so  as  to  contain  a  known  trace  of  radium  D, 
have  been  determined  by  agitating  with  water  at  25°  C. 
and  measuring  the  radioactivity  of  the  solution,  the  ratio 
Pb/RaD  being  assumed  to  remain  constant:  that  of  the 
chromate  is  I  2  X  10~6  and  of  the  sulphide  3  X  10~* 
grm.  per  litre;  the  solubility  of  the  sulphide  in  water 
saturated  with  hydrogen  sulphide  is  l-5xl0~*  grm.  per 
litre. — F.   Sodn. 

M<  nun/  halidet  ;  Solubility  of in  haloid  salt  solutions. 

W.    H.  i/.  and    W.    Paul.     Z.   anorg.   ('hem.,   1913,    82, 
131      437. 

Tabi.ks  are  given  showing  the  solubility,  at  25°  C,  of 
mercuric  chloride  in  .solutions  of  the  chlorides  of  lithium, 
sodium,  potassium,  magnesium,  calcium,  strontium, 
ancl  barium,  e,f  mercuric  bromide  in  solutions  of  the 
bromides  eif  sodiiim,   potassium,  calcium,  strontium,  ancl 

barium,  ancl  of  mercuric  iodide  in  solutions  of  the  iodides 

eif    sodium,    potassium,    calcium.    Strontium,    and    barium. 

— A.  S. 

Refractory  oxides  ;  Fusion  and  vaporisation  of in  the 

electric   vacuum   furnace.     0.    Buff,    II.   Seiferheld  and 
J,  Buda.     Z.  anorg.  Chem.,  1913,  82,  373—400. 

i  ise.  a  furnace  of  larger  dimensions  but  similar  construc- 
tion to  that  described  previously  (this  .).,  1910,  HH0),  the 
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behaviour  of  the  oxides  of  beryllium,  magnesium,  calcium, 
aluminium,  zirconium,  yttrium,  tin,  titanium,  cerium, 
thorium,  niobium,  tantalum,  chromium,  and  lanthanum 
was  studied.  The  results  are  described  in  detail,  but 
except  in  the  case  of  aluminium  oxide,  the  melting  points 
observed  are  really  those  of  mixtures  of  several  oxides,  or 
mixtures  of  oxide  and  carbide  or  oxycarbide.  The  melting 
point  of  aluminium  oxide  (2010°±  10°  C.)  may  be  taken 
as  a  standard  temperature.  For  the  preparation  of 
refractory  vessels  for  use  in  the  electric  vacuum  furnace, 
only  beryllium  oxide  (rn.pt.  about  2525°  C.)  and  zirconium 
dioxide  (rn.pt.  about  2585°  C.)  appear  suitable,  but  mag- 
nesium oxide  (m.pt.  above  2500°  C.)  could  also  be  used  if 
precautions  be  taken  to  prevent  its  relatively  rapid 
volatilisation.  Amorphous  titanium  dioxide  becomes 
coloured  on  heating  to  about  1000°  C,  and  at  1450°  C. 
becomes  converted,  in  the  course  of  a  few  hours,  into  an 
oxide,  2Ti203,3Ti02,  which  has  a  blue  colour  with  a  bronze 
reflex.     (See  also  this  J.,  1911,  1066.)— A.  S. 

Ultra-violet   light ;    Decompositions   effected   by   .     A. 

Kailan.     Monatsh.    Chem.,    1913,    34,    1209—1244. 

When  dilute  (0-5  to  2N-)  solutions  of  acetic,  oxalic, 
malonic,  succinic,  malic  and  tartaric  acid  are  exposed  in 
quartz  cells  to  the  light  of  a  quartz-mercury  lamp,  slight 
decomposition  takes  place.  The  speed  of  decomposition 
of  a  dibasic  acid  was  increased  by  the  introduction  of  an 
alcoholic  hydroxyl  group  into  the  molecules.  No  decom- 
position took  place  under  similar  conditions  in  glass  vessels. 
The  speed  of  decomposition  increases  with  length  of 
exposure,  but  does  not  increase  in  proportion  to  increasing 
concentration  of  the  acid.  Any  dissolved  oxygen  only 
plays  a  subordinate  part,  since  the  acid  solutions  showed 
at  most  only  a  slight  reduction  in  the  speed  of  decomposit  ion 
when  all  air  had  been  expelled.  Iodide  solutions  containing 
about  1/800  mol.  per  litre  of  hydrochloric  acid  were  decom- 
posed more  rapidly  than  neutral  solutions. — 0.  A.  M. 

Mineral  production  of  the  United  Kingdom.     See  under  X. 

Patents. 

Sulphuric  acid  ;    Process  for  the  production  of  a.   contact 

material  capable  of  serving  in  the  manufacture  of . 

P.  Farup.  Fr.  Pat,  454,893,  Feb.  28,  1913.  Under 
Int.  Conv.,  Feb.  29,  1912. 

Ilmenite  or  other  material  containing  iron  and  titanium 
is  treated  with  concentrated  sulphuric  acid  (e.g.,  1 — 2 
parts),  and  the  porous  mass  so  formed  is  used  directly  as  a 
contact  substance  after  or  first  heatipg  to  decompose  the 
sulphates  produced. — F.   Sodn. 

Zinc  sulphate;    Manufacture  of from  liquors  obtained 

by  treatment  of  galvanised  iron  scrap,  zinc  residues,  or 
the  like,  with  sulphuric  acid.  J.  W.  Kynaston  and  The 
United  Alkali  Co.,  Ltd.,  Liverpool.  Eng.  Pat.  26,895, 
Nov.  22,  1912. 

The  liquors  in  question  are  diluted,  and  the  iron  present 
is  oxidised  by  means  of  bleaching  powder,  and  precipitated 
with  calcium  carbonate.  After  settling  and  filtering,  the 
solution  is  evaporated  to  dryness,  with  the  addition  of  as 
much  sulphuric  acid  as  is  equivalent  to  the  zinc  chloride 
present,  and  the  residue  is  dissolved  in  water  and  crystal- 
lised.—O.  R. 

[Ammonium]    sulphite ;     Process    of    oxidising .     E. 

Collett,  Christiania,  Norway.  Eng.  Pat.  3124,  Feb.  6, 
1913.     Under  Int.  Conv.,  Feb.  6,  1912. 

Oxygen  or  a  gas  containing  oxygen  is  caused  to  circulate 
through  a  system  containing  ammonium  sulphite  solution, 
so  that  the  amount  of  gas  passing  through  the  oxidation 
system  or  plant  in  a  unit  of  time  is  greater  than  the  amount 
of  gas  supplied  to  or  withdrawn  from  the  system. — O.  R. 

Salt  ;   Production  of  blocks  of .     T.  Lichtenberger  and 

O.  Kassel,  Heilbrunn,  Germany.  Eng.  Pat.  8903, 
April  16,  1913. 

Salt  Is  fused,  poured  into  moulds,  and  subjected  to  pressure 
whilst  still  in  ft  molten  condition. — O.  R. 


Cyaniding  of  alkali  and  alkaline- earth  metals  ;    Process  of 

.     K.    Kaiser.     Fr.    Pats.    454,237    and    454,238, 

Feb.  11,  1913.  Under  Int.  Conv.,  Aug.  28,  1912,  and 
Feb.  3,  1913. 

(1)  An  intimate  mixture  of  carbonates  or  oxides  of  the 
alkali  or  alkaline-earth  metals  with  carbon  is  heated  at 
900°— 1400°  C.,  for  2  hours,  and  then  allowed  to  cool, 
in  an  atmosphere  of  nitrogen,  which  should  be  as  dry  as 
possible  and  preferably  under  pressure.  The  process 
refers  particularly  to  barium,  and  the  proportion  of 
nitrogen  absorbed  is  said  to  reach  90 — 95  per  cent,  of  that 
theoretically  possible.  (2)  The  process  is  similar  to  the 
above,  but  claim  is  made  for  heating  to  a  red  heat,  during 
a  period  of  not  more  than  3  hours. — F.  Sodn. 

Potash  ;     Process   allowing   of  extracting  from    silicates   of 

potassium,     products     richer     in .     P.     Schneider. 

Fr.  Pat,  454,632,  Feb.  20,  1913.  Under  Int.  Conv.. 
Feb.  21,  1912. 

Material  containing  potassium  silicate  [e.g.,  felspar)  is 
heated  in  a  current  of  air  or  other  gas  to  such  a  tempera- 
ture that  potassium  compounds  are  volatilised,  and 
condensing  apparatus  is  provided  for  collecting  the  pro- 
duct. The  process  may  be  combined  with  existing 
processes,  such  as  the  production  of  iron  in  the  blast- 
furnace, material  containing  potassium  compounds  being 
introduced  with  the  charge  and  the  volatilised  product 
retained  with  the  dust  carried  from  the  furnace,  in  separ- 
ating apparatus  of  the  usual  type  ;  the  collected  dust 
may  be  used  directly  as  a  fertiliser.  The  process  may  be 
aided  by  adding  lime  or  other  suitable  material  to  the 
silicate    and    introducing    acids    into    the    gas    current. 

— F.  Sodn. 

Radioactive   minerals;     Process  for   the   treatment   of 

and  the  preparation  of  radioactive  intermediate,  products. 
E.  Ebler.  Fr.  Pat,  455,189,  March  6,  1913.  Under 
Int.  Conv.,  Dee.  11,  1912. 

Crude  sulphates  from  the  treatment  of  radioactive 
minerals,  or  other  radioactive  materials  containing  salts 
of  oxyacids,  are  submitted  to  a  process  of  reduction  and 
the  product  containing  sulphides  is  exhausted,  preferably 
with  feebly  acid  solutions,  especially  dilute  hydrochloric 
acid,  so  as  to  separate  radium  and  mesothorium  with 
barium,  etc.,  from  lead  sulphide  and  silicic  acid  which 
remain  insoluble.  The  reduction  may  be  effected  by 
intimately  mixing  with  carbon  or  carbonaceous  matter 
and  heating  to  incandescence,  in  absence  of  air,  or  by 
mixing  with  dry  calcium  hydride  (1  mol.  for  each  atom 
of  oxygen)  and  starting  interaction  with  a  suitable  kindling 
mixture.  Further  purification  is  brought  about  by 
converting  into  sulphate  in  the  usual  way,  or  better,  by 
saturating  the  solution  of  crude  chlorides  with  hydro- 
chloric or  nitric  acid,  so  as  to  precipitate  radium  and 
mesothorium  along  with  barium  as  chloride  or  nitrate,  in 
which  case,  by  incomplete  precipitation,  the  ratio  of 
radioactive  element  to  barium  may  be  increased.  Several 
examples  are  given. — F.  Sodn. 


Chromium  formate  solutions  ;    Process  for  preparing  basic 

.     A.    Wolff.     Ger.    Pat.    262,049,   Nov.    20.    1912. 

Addition  to  Ger.  Pat.  244,320  (see  Fr.  Pat.  435.446  of 
1911 ;  this  J.,  1912,  386). 
Chromium  chloride  solution,  preferably  \  to  J-basic,  in 
mixed  with  the  amount  of  sodium  formate  calculated  to 
produce  a  f-basic  chromium  formate,  and  the  excess  of 
acid  is  neutralised  by  addition  of  sodium  carbonate.  To 
avoid  separation  of  sodium  chloride  from  the  resulting 
solutions,  it  is  advisable  to  work  at  a  dilution  corre- 
sponding to  about  10  per  cent,  of  chromium  oxide. — T.  F.  R. 


Nitrous  oxide,  ;   Manufacture  «/ 


C.  Torlev,  Rrussels, 


and  0.  Matter,  Troisdorf,  Germany.      Eng.  Pat.  11.828, 

May  21,  1913. 
A  stream  of  ammonium  nitrate,  either  in  solution  or  in 
,i  BUitable  solid   form,   is   cont  inuously   introduced   into  a 
reaction  vessel,  which  contains  a  filling  material,  such  as 
sand,  shot,   molten   metal,  salts,   or   the   HU.-  ;     the   filling 
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material  is  maintained  above  the  temperature  of  decom- 
pflnHfan  of  ammonium  nitrate  and  is  agitated  by  means 
of  a  stirring  apparatus. — 0.  K. 

Carbon  ;     Method   of  treating -and   apparatus   tin  i< for. 

\V.  A.  Smith,  Assignor  to  Internationa]  Aoheson 
(ir.iplnto  Co..  Niagara"" Falls,  N.V.  I'.S.  Pat.  1,068,707, 
July  29.  1011 

The  carbon  i>  subjected  to  the  aotion  of  heal  developed 
by  induced  electrical  currents  whilst  passim;  downwards 
through  an  annular,  electric  shaft  furnace  provided  with 
a  bottom  discharge.  The  lines  of  current  Mow  are  trans- 
Verse,  to  the  direction  of  travel  of  the  carbon,  and  it  is 
stated  that   a  commercially   uniform  product   is  obtained. 

— W.  H.  C. 

Sulphur    and    nitrogen  ;     Process  for    extracting from 

*ptnt  oxide,  and  regeneration  of  the  oxide.  Soc. 
d'Seburage,    Chauffage    et    Force    Motrice.     Fr.    Pat. 

4.".4. ""<».  March  3,  1913. 

The  Bulphur  i>  first  extracted  bv  means  of  light  tar  oil 
(b.  pt.  150°— 190°  C.)  at  100°  C.  and  is  crystallised  out 
from  the  solution  by  cooling.  The  oil  dissolves  2  to  2-5 
per  cent.  S  at  15°  CL,  and  35  to  40  per  cent,  at  100°  C. 
Sufficient  sulphur  is  left  with  the  oxide  to  transform  the 
ferrocyanidee  into  thiocyanates,  the  necessary  quantity 
of  lime  is  added  and  the  material  is  heated  in  a  current  of 
air  and  -.team,  gradually  to  550°  CL,  whereby  the  whole 
of  the  nitrogen  is  liberated  a>  ammonia  and  an  active  iron 
oxide  is  obtained. — A.  T.  L. 

tic  arid  from  acetate  of  lime  ;   Process  for  the  continuous 

manufacture    of .     M.    Prager,    Berlin.     Eng.    Pat. 

24.327,  Oct.  24,  1912. 

8be  Ft.  Pat.  449,622  of  1912  ;  this  J.,  1913,  486.— T.  F.  B. 


A  m mo n  ia  ;   Ma  n  ufa rt  tire  of  - 


-.  J.  Y.  Johnson,  London. 
Fr-mi  liadiM  he  Anilin  und  Soda  Fabrik,  Ludwigshafen 
oa  Rhine,  Germany.     Eng.  Pat.  22,352,  Oct.  1,  1912. 

8ke  Ft.  Pat.  449,010  of  1912  ;  this  J.,  1913,  487.— T.  F.  B. 

Ammonia  ;    Production  of and  catalytic  agents  for  use 

nVresfc.  ('.  Beach,  A.  Mittasch.and  H.  Wolf,  Ludwigs- 
hafen. and  <!.  Stem.  Mannheim,  Assignors  to  Baclisehe 
Anilin  und  Soda  Fabrik,  LudwigBhafen  on  Rhine,  Ger- 
manv.  U.S.  Pats.  l,068,96ti.  1,068,987,  1,068,968,  and 
1,868369,  .In!;.    29.    11.13. 

Sek  Km.-.  Pat.  6831  oi  L011  ;  this  J.,  1911,  1115.— T.  F.  B. 

Ammonia  from    uiuwtinium    nitride  ;     Process  for   making 

.     S  '>il.-  des   Xitrures.     Yr.   Pat.   454,430, 

April  26,   1912. 

See  I    -  Pat  l  v  in.  139 1  .f  1012 ;  this  J., 19 12,1078. —T.  F.  B. 

Aluminium     nitrid>   .       I'rorexs    for    making .      Societe 

\  i f  / 1 1 1  < •  - .      Km   Addition,  dated  May  18, 
1912, to  Fr.  Pat,  127,109,  May  19,  1910. 

Bib  Eng.  Pat.  22.435  of  I9J2  :  thi,  .1..  1913,  233.— T.  F.  B. 

/         -■  ■  fdroninhiU  ,      Manqfacturt    of .     O. 

Mum  oi  to  ('hem.  Pabr.  Griesheim- 

u.   Kr-inkfort,  Germany.     I'.S.   Pat.    1,088,522, 

Jul}    2'».    I'll 3. 
HBE  Fr.   ,  ;  51  |  of  |0]  |  ;  tin,  J.,  I'tl2,  335.      T.  F.  15. 

*  opj»  r  liquor h  ;   Trent  m*  nt  of 


•  I.  11.  'I'll waiter.  Pater- 
borough.     U.S.  Pat.  1,060,206,  Aag.  6,  1018. 

See  171  of  LOU  ;  this  J.,  1012,  131.—  T.  F.  15. 

,'i'n   and    nkrogen    from    KqueiUd   air;     I'mrpjis  and 
appmrmiui  for  obi  — .        [ndustriega       I 

8«  tickstoff-Aolagaa   pa    b.    H.,   Berlin 

Hag.   Pat.   17,431,  July  96,   1912.     Under   Int.  Cony 
Ann.  :«4   1911. 

Srr.  IV  I','.  »»«;..V;i»of  i'U2:  »hi- J..  1913,142       I.  r    p,. 


Hydrogen  ;  Process  for  the  manufacture  of from  metals 

or  low  metal  oxides  and  water.  P.  Bergius.  Hanover, 
Germany.  Eng.  Pat,  19,002,  Aug.  19,  1912.  Under 
Int.  Conv.,  Oct,  23,  1911. 

See  Ger.  Pat,  254,593  of  1911  ;  this  J.,  1913,  195.— T.  F.  B. 

Hydrogen  ;     Manufacture  of- front,   metals  and   water. 

F.  Bergius,  Hanover,  Germany.  Eng.  Pat.  19,003. 
Aug.  19,  1912.  Under  Int.  Conv.,  July  15,  1912, 
Addition  to  Eng.  Pat,  19,002  of  1912,  dated  Oct.  23, 
1911. 

See  Fr.  Pat,  447,080  of  1912  ;  this  J.,  1913,  364.— T.  F.  B. 

Process  of  electrolysis  and  electrolytic  cell.     Eng.  Pats.  1420 
and   1439.     See  XL 

Electric  furnace  for  fixing  nitrogen  from  the  air.     Eng.  Pat. 
14,871.     See  XL 

Nitrogen  fixation  furnace.     Eng.    Pat,    16,014.     See   XL 

Treatment  of  nighlsoil  and  extraction  of  ammonia  from 
ammoniacal  solutions  in  the  cold.  Fr.  Pat.  454,498, 
See  XIXb. 


VIII.— GLASS;    CERAMICS. 

Patents. 

[Electric]  Glass  furnace  and  process.     P.  L.  T.  Heroult ,  La 
Praz,  France.     U.S.  Pat.  1,069,255,  Aug.  5.  1913. 

Molten  glass  is  treated  in  an  electric  furnace  having  non- 
conducting hearth  and  walls,  and  electrodes  of  metal 
electro-negative  to  the  metals  of  the  glass,  the  furnace 
being  preferably  fitted  with  carbon  terminals  on  opposite 
sides  of  the  hearth,  with  a  molten  metal  electrode  over- 
lying each. — F.  Sodn. 

-.     M. 


Articles  of  glass  and  the  like;    Manufacture  of  - 

Demongeot,  Paris.     Eng.  Pat.   13,922,  June  16,  1913. 
Under  Int.  Conv.,  July  3,  1912. 

See  Fr.  Pat.  446,218  of  1912  ;  this  J.,  1913,  142.— T.  F.  B. 
Quartz    bodies ;     Apparatus   for    producing    hollow 


A.  Voelker,  Bcucl,  and  N.  Meurer,  Cologne,  Germany. 
U.S.  Pat.   1,068,716,  July  29,  1913. 

See  Ft.  Pat.  435,037  of  1911  ;  this  J.,  1912,  336.— T.  F.  B. 
Ceramic  objects  ;   Manufacture  of  porous 


-.     M.  Griinz- 
weig,  Munich,  Germany.     U.S.  Pat.  1,068,762,  Julv  29, 
1913. 
See  Eng.  Pat.  22,613  of  1908  ;  this  J.,  1909,  310.— T.  F.  B. 

Refractory  siliceous  products  ;     Manufacture,   of  - 


— .     J. 
Campbell.     Fr.  Pat.  453,944,  Feb.  3,  1913. 

See  Eng.  Pat.  1066  of  1912  ;  this  J.,  1913,  235.— T.  F.  B. 

Preventive  and  curative  treatment  of  industrial  lead  poisoning. 
Oliver.     See  XIXb. 

Uniting   metals   or  other   electrically   conducting   bodies   to 
quartz  tubes.     Fr.  Pat.  454,431.     See  XXIII. 


IX.— BUILDING  MATERIALS. 

Sand-lime    bricks;     Specifications  for .      E.    Sehleicr. 


Tomnd.-Zeit.,   1918,  37,   1234—1235. 
I     addition  to  a  minimum  (rushing  strength  of  140  kilos. 

Dei     -'|-    cm.,    Standard.-     have    been    specified    I)}'    certain 

authorities  for  sand-lime  bricks  in  respect  of  water  absorp- 
tion,  content  of  soluble  silicu,  and  coefficient  of  porosity, 

y 
the  latter  beinj/  the    value    1—     ,   where  r  is  the  tOlUBU 

t 
weight  and  s  the  Kjx-«iti<-  gravity.      The  ant  hoi  shows  that 
in  the  case  of  27  different   makes  of  sand  dime  bricks,  17. 
which  satisfied  all  te«ts,  possessing  crushing  sth.-ngths  in 
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the  dry  state  of  141 — 258,  and  in  the  water-saturated  con- 
dition of  117 — 219  kilos,  per  sq.  cm.  respectively.  The 
remaining  10  makes  of  bricks,  which  did  not  come  up  to 
specifications  in  one  respect  or  another,  possessed  corre- 
sponding crushing  strengths  of  149 — 235,  and  124 — 207 
kilos,  per  sq.  cm.  respectively.  Specifications  for  water 
absorption,  porosity,  and  soluble  silica  should  therefore  be 
accepted  with  reserve. — O.  R. 

Patents. 

Artificial  stone  ;    Process  of  making ,  and  the.  product 

produced    thereby.     S.    Sborowitz,    Berlin.     Eng.    Pat. 
17,482,  July  27,  1912. 

A  mixture  of  finely  divided  ashes,  sand,  or  the  like  and  a 
binding  medium  dissolved  in  a  volatile  solvent  (such  as 
copal  oil  in  spirit),  with  or  without  the  addition  of  mineral 
fibre  and  mineral  dyestuff,  is  filled  into  closed  moulds, 
which  are  not  quite  gas-tight,  and  submitted  alternately 
to  a  moderate  pressure  and  to  heating  in  an  oven  (the 
compression  being  effected  outside  the  oven),  after  which 
it  is  rapidly  cooled. — F.  Sodn. 

Furnace  linings  ;  Process  of  forming — — .  A.E.Wheeler 
and  M.  W.  Krejei,  Great  Falls,  Mont.  U.S.  Pat. 
1,068,470,  July  29,  1913. 

A  current  of  air  or  oxygen,  or  an  oxidising  agent,  is 
delivered  to  a  "fused,  composite,  metallic  charge" 
contained  in  the  furnace,  with  the  object  of  causing  the 
separation  in  situ  of  suitable  metallic  oxides  which  are 
subsequently  distributed  evenly  over  the  inner  surface  of 
the  furnace—  W.  E.  F.  P. 

Roads,  etc.  ;   Process  of  treating .     J.  S.  Robeson,  Au 

Sable  Forks,  N.Y.     U.S.  Pats.  1,069,029,  and  1,069,030, 
July  29,   1913. 

With  the  object  of  compacting  the  surfaces  of  roads 
containing  clay  or  clay-forming  material,  and  preventing 
the  formation  of  dust  upon  the  same,  the  roads  are  sprinkled 
with  sulphite  waste  liquor,  the  latter  being  used  either  in 
the  raw  concentrated  form,  somewhat  diluted  and  neutral- 
ised, or  combined  with  alumina.  (See  also  U.S.  Pat. 
1,069,031,  V.,  page  864.)— W.  E.  F.  P. 

[Cement.]  Hydraulic  products  ;  Process  of  manufacturing 
.     E.  Dubocquet.     Fr.  Pat.  454,506,  Feb.  17,  1913. 

The  argillaceous  material  usually  employed  (with  lime- 
stone) in  the  manufacture  of  cement  is  wholly  or  partly 
replaced  by  fuel  ash,  the  latter  being  used  in  the  fcrm  of 
finely  divided  cinders  or  similar  waste  and  thus  providing 
a  portion  of  the  combustible  required  for  the  "  burning  " 
operation.— \V.  E.  F.  P. 

Wood  ;     Process  for   destroying   vegetable   parasites   which 

attack and  for    preventing    their    appearance.     M. 

Leger.     Fr.   Pat.  454,670.  Fvb.  21,  1913.     Under  Int. 
Con  v.,  Feb.   22,   1912. 

SEEGer.  Pat.  256,151  of  1912  ;  this  J.,  1913,  428.— T.  F.  B. 

Cement  or  hydraulic  lime  from  plaster  ;  Process  for  makinq 
.     L.  P.  Basset.     Fr.  Pat.  455,062,  May  11,  1912. 

See  Eng.  Pat.  12,027  of  1912  ;  this  J.,  1913,  793.— T.  F.  B. 

Production  of  fertilisers  [and  cement],     Fr.   Pat.  454,336. 

See  XVI. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Mineral  production  in  the  United  Kingdom  in  1912.     [Cd. 

7025.] 

Part  I.  of  the  General  Report  for  1912  on  Mines  and 
Quarries  contains  the  following  statistics  of  the  output  of 
certain  minerals  in  the  United  Kingdom  in  1912,  as 
compared  with  19ll  : — 


1911. 

1912. 

Coal 

Iron  ore   

Tons. 

271,891,899 

15,519,424 

13,835,038 

12,183,355 

6,524,696 

4,884,020 

4,044,907 

2,280,248 

3.116,803 

276,684 

55,231 

44,118 

23,910 

5,869 

17,652 

14,585 

10,516 

10,114 

7,746 

6,007 

4,987 

1,170 

2,144 

3,153 

266 

67 

Tons. 

260,416,338 

13,790,391 

flays  and  shale      

12,808,950 

Limestone  (other  than  chalk).. 

Igneous  rock   

Chalk    

Sandstone     

11,500,660 
6,638,215 
4,285,412 
3,839,567 

Gravel  and  sand     

2,191,451 

Oil  shale 

Gypsum    

Fluorspar     

3,184,826 

285.291 

47,246 

Barium  compounds    

45,377 

Lead  ore 

25,409 

Strontium  sulphate    

Zinc  ore    

19,370 
17,704 

Ochre  and  umber 

Alum  shale      

13,947 
11,258 

Iron  pvrites     

10,522 

Tin  ore  (dressed)    

Bauxite     

8,166 
5,790 

Manganese  ore    

4,170 

Arsenic     .- 

2,450 
2,194 

Copper  ores     

1,787 

Tungsten  ore 

Uranium  ore   

193 
42 

Part    11.     C. 
Steel    Inst., 


Vattier   and 
Sept.     1913. 


Iron   orz   resources   of  Chili. 
N.     Echegarai.     Iron    and 
[Advance  proof.] 

Further  particulars  of  the  iron  ore  deposits  of  Chili,  based 
on  more  recent  prospecting,  are  given.  (See  also  this 
J.,  1912,  985.)— A.  S. 

Iron  ;    The  displacement  of  the  critical  points  of by 

the  addition  of  silicon.  G.  Charpy  and  A.  Cornu. 
Comptes.  rend.,  1913,  157,  319—322.  (See  also  this 
J.,  1913,  537  and  660.) 

The  point  aa  occurs  at  a  slightly  higher  temperature  and 
becomes  less  marked  as  the  silicon  content  rises,  and 
disappears  at  about  1-5  per  cent.  Si.  The  point  at  cccurs 
at  a  lower  tempjrature  as  the  silicon  increases,  but  docs 
not  alter  in  intensity.  In  low-carbon  steels  the  fall  is 
10°  to  12°  C.  for  1  per  cent.  Si.  The  point  »i  rises  slightly 
on  the  temperature  foale  as  the  silicon  increases.  It  tends 
at  the  same  time  to  become  less  marked,  in  consequence  of 
the  transformation  of  the  carben  into  graphite  in  presence 
of  the  silicon,  and  disappears  when  the  silicon  exceeds 
about  5  per  cent.  The  extent  to  which  the  carbon  is 
transformed  into  graphite,  and  hence  the  intensity  of  the 
Oj  transformation,  is  partly  determined  by  the  heat  treat- 
ment. In  steels  with  more  than  3-2  per  cent.  Si,  at  is 
higher  than  a2  on  the  temperature  scale. — T.  St. 


Ferrosilicon  ;    Oxidisability  of  - 


M. 


v.  Schwarz.     Z. 
anorg.    Chem.,    1913,   82,   353—356. 

In  the  presence  of  air  at  850°—  1 100°  C,  finely  powdered 
ferrosilicon  (50  per  cent.)  steadily  increases  in  weight  for 
many  hours,  but  even  with  a  current  of  pure  oxygen, 
oxidation  is  too  slow  to  be  utilised  for  the  purposes  of 
analysis. — F.  Sodn. 


T.  K.  Rose.     Inst,  of  Metals, 
[Advance  proof.] 


Gold;    Annealing  of 

Aug.,  1913. 

Rolled  bar  gold  is  softened  by  annealing ;  the  degree  of 
softening  varies  with  the  temperature  and  time  of  heating. 
Impurities  increase  the  hardness  ;  by  measuring  the  Utter 
withascleroscopeorLudwik'scone,  1 — 2partsot  impurities 
in  100,000  are  readily  detected.  Metallography  al  descrip- 
tions and  photographs  of  annealed  surfaces  are  given. 
1  — W.  R.  S. 

Copper ;     Method   of   improving   the   quality   of  arsenical 

.     F.     Johnson.     Inst,     of     Metals,     Aug.,     1913. 

[Advance  pnof.] 
By  addition  of  fcn\>silic«.n  to  copper  containing  <»•:<     Ul 
per  cent.  As,  a  s.ri.-s  of  tmrs  containing  trom  0-02  to  0-80 
per  cent.  Si  and  04)35  to  0-24  Fe  was  prepared.      It  was 
fjund  that  arsenical  ooppet  is  deoxidised   by  ferrosilicon 
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ami.  to  ■  smaller  extent,  by  iron  alone,  the  resulting 
■MlaJ  yielding  sjund  eastings  and  being  superior  to  the 
inal  copper  as  regards  cold  malleability,  toughness  or 
flexibility,  and  resistance  to  the  influence  of  hydrogen  at 
Inch  temperatures.  Even  some  excess  of  the  added 
elements  wa>  found  to  l>e  without  injurious  effect  upon  the 
metal.      \\.  K.  P.  P. 

Zinc;    Preparation  of  or,  containing ,  for  the  recovery 

of  other  metals  nek  as  silver,  gold,  copper  and  lead,  by 
the  elimination  mid  subsequent  recovery  of  the  zinc  as  a 
tntmicully  pmrt  one  product.  S.  E.  Bretherton.  Trans. 
Amer.  Inst.  Mm.  Eng.,  19.13,  46.  1481—1487. 

Iv  the  process  employed  for  the  preparatory  treatment  oi 
•  ires  oeeorring  in  Shasta  County.  Cal.,  U.S.A..  and  con- 
taining up  to  •"><!  per  cent.  ZnS  with  smaller  proportions 

of  copper  and  lead  sulphides,  the  material  is  successively 
crushed  t<>  30-meeb  size,  subjected  to  a  sulphating  roast, 
'  slimed."  and  agitated  with  a  solution  containing  about 
9  per  cert,  each  of  XH,  and  ('<>_,.  the  time  of  agitation 
tx-ing  usually  about  2(1  hours  but  much  less  when  pressure 
mployed.     After  filtering,  the  copper  is  precipitated 
by  sheet  zinc  and  the  liquid  boiled  to  precipitate  the  zinc 
i-    basic    carbonate,    the    ammonia    anil    carbon    dioxide 
evolved  bein:.'  recovered  :    the  basic  carbonate  is  subse- 
quently  calcined,   the    resulting   zinc   oxide,    it    is   stated, 
being  almost   chemically  pure.      The  insoluble  ore-residue, 
•her  with  the  copper  precipitated  from  the  solution,  is 
melted    for   the    production    of    matte   from   whjch   the 
precious    and    other    metals    are    recovered    by    ordinary 
Prom  ores  containin»  .'$.">,  2.">,  20  and    10-4  per 
•.  Zn  as  sulphide,  together  with  some  PbS  and  CuS, 
extractions  of  90—96,  85— 90.  80—85  and   73—80  per 
eetit.    Zn    respectively   are    stated    to    be   obtained.     The 
process  is  not  suited  to  fused  or  sintered  products  or  to 
•  lining  much  arsenic  or  zinc  silicate.- — W.  E.  P.  P_ 

Patents. 

prore**.     J.     Churchward,     Mount     Vernon,    N.Y., 
•H'li'ir   to   Churchward    International   Steel    Co.,   New 

York.     U.B.  Pat.  1,069,387,  Aug.  5,  1913. 

1 1,  having  a  granular  structure  i>  maintained  at 
approximately  .'1HXI  F.  (1704  C.)  for  such  a  period  that 
upon  solidifying  it  assumes  a  fibrous  structure. — T.  St. 

Iron  and  iron  oxide*  ;  Aggtomt  rating  the  Jim  ///  divided 

obtnui'd.  a-  until  products, from  blast-furnaces,  magnetic 

•rpnrntor*.  fir.  J.  Simon.  Fr.  Pat,  466,166,  Feb.  27, 
IM  13. 

A  MtxTti.K  of  ]i)  jwrts  i,l  th.-  material  with  1  of  Portland 
cement  i-  moistened  with  about  Mi  per  cent,  of  H  ,()  and 
made  into  briquettes  for  smelting.-    W.  E,  P.  P. 

Metals  .     Electro  deposition   of 


-.     X.    II.    M.    TVkker, 
Eng.  Pat.  7328,  of  1913,  date  of  Appl.,  Aug,  I., 

Tut:  electro  of  a  saturated  solution  of  a  sail 

of  the  metal  to  In-  deposited   lumraiiding  the  cathode, 
and,   in   addition,   one   or   more   salts,   which  do   not   give 

i    metallic  depoarJ   during  electrolysis,   may   be  added. 

The  anode,  of  insoluble  material,  dip-  into  water  in  a 
poroM  pet,  the  latter  being  inunemed  in  the  electrolyte. 
The  water  that  formi  an  anode  electrolyte,  adapted  to 
rb  the  whole  of  the  acid  liberated  during  the  deposition 
m  ' I  ■  'lie  principal  electrolyte,  and  decomposition 

of  water  in  the  principal  electrolyte  i-  avoided.     P..  X. 

erols  ;    Mmn*  for  separating —    from  alluvial  imsh. 
''    H  Wil-on  -  Downfall,  X.S.  Wales.      Eng    Pal 

1  I'"',  x  pt  t.  1912.     Under  Int.  Conv.,  Sept.  i.  1911. 

Thk  alluvial  wash  paaiM  along  ■  trunk-way,  the  first   |);i,i 

f  which  la  vertical,  and  the  second  almost   horizontal. 
TV  floor  of  the  second  arm  in  marie  of  overlapping  plat 
»  narrow  tra  bema  left  at  each  {unction.     The 

plate,     immediately     below    the     vertical     arm.     iH 

■d      Below  the  bottom   plate  and  the  dtti 
hopper*  leading  to  discharge  ptpea.     Where  gold  la  pn  i  nt 
in  "  hopper  is  sloped,  and  riffles, 


in  which  mercury  is  placed,  are  provided.  As  the  material 
to  be  treated  is  fed  into  the  vertical  arm,  water  under 
pressure  is  driven  tip  through  the  slits  and  through  the 
bottom  plate.  The  material  is  thus  agitated,  and  while 
the  tailings  pass  on,  the  heavier  mineral  particles  pass  into 
the  hoppers.  The  pipes  leading  from  the  hoppers  have 
a  glass  portion,  at  each  extremity  of  which  is  a  cock.  The 
lower  cock  is  kept  closed  until  the  tube  is  full,  then  after 
an  inspection  of  the  contents  has  been  made  through  the 
glass,  the  upper  cock  is  closed,  and  the  lower  one  opened, 
to  allow  the  collected  material  to  be  discharged. — T.  St. 

Nickel;    Extraction  of , from  mixtures  of  nickel  and 

other  metals.     H.   E.  Eierz,  Basle,  Switzerland,  and  E. 
(alien,  London.     Eng.  Pat.  4249,  Eeb.  19,  1913. 

In  extracting  nickel,  by  means  of  carbon  monoxide,  from 
mixtures  of  nickel  and  other  metals  obtained  by  reducing 
the  mixed  oxides  with  gas  containing  carbon  monoxide, 
the  latter  is  displaced  by  hydrogen  or  removed  by  suction 
from  the  presence  of  the  reduced  metals  while  the  tem- 
perature is  maintained  above  that  at  which  nickel  will 
decompose,  or  combine  with,  carbon  monoxide.  The 
temperature  is  then  reduced  to  that  required  for  the 
formation   of   nickel   carbonyl   and   the   gas   re-admitted. 

— W.  E.  P.  P. 

Nickel  and   its   alloys;     Method,   of  preparation    of . 

J.    B.    M.    E.    Vuigner  and   P.    R.    Pierron.     Fr.    Pat. 
4.r>.r),2.r)3,  May  18,  1912. 

A  nickel-iron  matte  is  smelted  in  an  electric  furnace  with 
alkalis  (lime)  and  carbon  or  a  carbide,  with  formation  of 
carbon  monoxide,  alkali  or  alkaline-earth  sulphide  and 
metal.  In  order  to  avoid  the  earburisation  of  the  metal, 
the  proportion  of  carbon  must  be  carefully  regulated,  and 
the  hearth  of  the  furnace  should  not  be  composed  of 
carbon. — T.  St. 

[Nickel]  Catalysers  ;    Process  for  the.  manufacture  of . 

K.  H.  Wimmer  and  E.  B.  Higgins.     Fr.  Pat,  464,601, 
Feb.  18,  1913.     Under  Int.  Conv.,  Feb.  19,  1912. 

The  primary  material,  e.g.,  nickel  formate,  is  mixed  with 
some  protecting  material  and  is  then  reduced  to  the 
metallic  condition.  The  protecting  material  which  may 
be  a  suitable  oil  serves  also  to  preserve  the  catalyt  ic 
properties  of  the  reduced  substance. — W.  H.  C. 


Separator  ;    Magnetic 


F.  Krnpp  Akt.-Ges.  Gruson- 


wcrk,  Magdeburg- Buckau,  Germany.      Eng.  Pat.  4595, 
Feb.  22,  1913.     Under  Int.  Conv.,  March  15,  1912. 

Several  magnet  poles,  concentrically  arranged,  rotate 
beneath  stationary  rings,  tapering  downwards,  which  form 
an  armature.  Liquid  conveying  the  material  to  be  treated 
runs  into  radial  channels  passing  over,  and  rotating  with, 
t  he  magnet  poles,  and  discharges  into  a  stationary  con- 
centric channel.  Magnetic  particles  are  thus  attracted 
and  lifted  out  of  the  liquid  by  the  armature.  Between  the 
poles  are  rotating  sprayers  arranged  to  play  on  the  arma- 
ture, and  directly  under  the  latter  are  channels  for  the 
reception  of  the  dislodged  material. — T.  St. 

|  Uranium,    vanadium    and    radium.]     Ores ;     Process    of 

extracting  values  from .     W.    F.    Bleecker,   Canons  - 

burg,  Assignor  to  The  Standard  Chemical  Co.,  Pittsburgh, 
Pa.     U.S.   Pat.    1,008,730,  July  29,   1913. 

Ini.  finely  powdered  ore  (oarnotite)  is  successively  treated 
with  (1)  a  solution  of  sodium  hydroxide  and  carbonate,  to 
form  partly  soluble  vanadates  and  insoluble  sodium 
uranete;  (2)  hydrochloric  acid,  to  produce  vanadyl, 
radium  and  iiranyl  chlorides;  (3)  a  solution  of  .sodium 
carbonate,  to  form  sodium  vanadate  (partly  soluble), 
radium  carbonate  (insoluble)  and  sodium  uranyl  carbonate 
(soluble);  (4)  hydrochloric  acid,  lo  produce  radium  and 
vanadyl  chlorides  ;  and  (5)  sulphuric  acid,  to  form  soluble 
vanadyl  sulphate. — W.  E.  F.  P. 

Alloy;     Non-corrosive    metallic .     J.    Coup,    Marion, 

0hk>.      U.S.  Pat.  1,009,113,  Aug.  5,  1913. 
I  mi.  allt.v  consists  of  Co  0913,  Ni  14-81,    Zn  8-04,  1'b  0-58. 

lo  not;,   phosphor-tin  3-ok,  and  Al  3-70  per  cent.-  -T.  St. 


Vol.  XXXII.. No.  17.]     Cl.  X.— METALS;  METALLURGY,  INCLUDING  ELECTRO-METALLURGY. 


871 


Alloys  of  aluminium  and  magnesium ;  Application  of 
in  the.  manufacture  of  mirrors  of  projectors  [search- 
lights, etc.].  Barbier.  Benard  et  Turenne.  Fr.  Pat. 
454,028,  April  18,  1912. 

The  alloy  found  to  give  the  best  results  as  material  for 
projecting  mirrors  consists  of  Al  100  and  Mg  20  parts.  It 
can  be  worked  easily  and  takes  a  high  polish.  After  being 
given  the  desired  shape  and  polished,  the  mirror  is  coated 
with  colourless  varnish  and  dried  in  a  hot  atmosphere 
containing  a  large  amount  of  formaldehyde  vapour. 

— T.  St. 


Zinc  ;  Process  of  recovering 


Process  of  roasting  ores 
and  recovering  zinc  therefrom.  C.  J.  Reed,  Philadelphia, 
Pa.      U.S.  Pats.  1,069,178  and  1,069,179,  Aug.  5,  1913. 

(1)  Material  containing  zinc  is  treated  with  an  excess 
of  sulphuric  acid,  and  the  resulting  solution  is  treated 
with  an  oxidising  agent.  The  solution  is  purified  by  the 
addition  successively  of  a  zinc-containing  substance  and 
metallic  zinc,  and  the  contained  zinc  is  then  recovered  from 
the  purified  solution.  (2)  Finely  powdered  sulphide  ores 
are  mixed  with  a  previously  oxidised  portion  of  similar 
material,  and  heated  in  air,  whereby  the  zinc  is  converted 
into  sulphate.     This  is  dissolved  out  and  the  zinc  recovered. 

— T.  St. 


[Zinc]  Ores  ;    Process  of  treating 


C.  C.  Titus  and 


W.  J.  Barenscheer.  Helena,  Mont.,  Assignors  to  New 
England  Electro-Chemical  Metals  Co.,  Boston,  Mass. 
U.S.  Pat.   1,069,498,  Aug.  5,  1913. 

Sulphide  ores  containing  zinc  and  other  metals  are  coarsely 
ground,  and  heated  with  common  salt  to  a  temperature 
between  the  fusing  and  volatilizing  points  of  zinc  chloride. 
The  mixture  is  then  subjected  to  the  action  of  chlorine, 
whereby  a  fluid  melt  containing  the  chloridized  metals 
is  obtained. — T.  St. 

Zinc  :  Method  and  apparatus  for  the  condensation  of  the. 
vapour*  of  volatile  metals,  and  particularly  those  of  — — •. 
F.  C.  W.  Timm.  Fr.  Pats.  454,399,  Feb.  15,  1913,  and 
454,495,  Feb.  18,  1913.  Under  Int.  Conv.,  Feb.  17, 
1912,  and  Feb.  20,  1912. 

(1)  The  hot  gases  containing  zinc  vapour  are  passed 
downwards  through  a  condensing  charge  consisting  of  small 
pieces  of  porous  material  resting  on  a  grid,  the  condensed 
zinc  collecting  in  vessels  placed  underneath.  The  con- 
densing charge  may  be  made  up  of  smelting  material,  where- 
by the  latter  receives  a  preliminary  heating.  By  suitably 
adjusting  the  temperatures  of  condensers,  a  separation  of 
metals  of  different  vaporizing  points,  such  as  lead  and  zinc, 
may  be  accomplished.  It  is  preferable  to  cool  the  gases 
partially  before  sending  them  through  the  condensers,  by 
passing  them  through  a  spacious  chamber,  where  dust  and 
and  zinc  oxide  are  deposited.  (2)  The  vapours  arc  passed 
upwards  through  the  condensing  charge,  and  better 
condensation  is  brought  about  by  damping  the  charge  with 
water.  The  hot  zone  thus  rises,  the  zinc  condensing 
in  greater  and  greater  quantities  in  the  upper  parts  of  the 
charge,  and  finally  the  zinc  runs  out  at  the  bottom  in 
streams,  and  is  collected.  Any  zinc  remaining  in  a  heated 
condenser  may  be  recovered  by  passing  hot  gases  through 
from  top  to  bottom,  but  if  the  charge  is  composed  of 
smelting  material,  the  immediate  recovery  of  the  zinc  is 
unnecessary,  as  this  latter  merely  enriches  a  succeeding 
furnace  charge. — T.  St. 

Zinc    oxide  ;    Method    and    apparatus   for    the.    extraction 

of from  zinciferous   materials,    especially  from    the 

slags  obtained  in  the.  metallurgy  of  lead  and  copper. 
F.  C.  W.  Timm.  Fr.  Pat.  455,086,  March  5,  1913. 
Under  Int.  Conv.,  March  7,  1912. 

The  zinciferous  substances,  mixed  with  carbon  and  suitable 
fluxes,  are  heated  in  a  shaft  furnace,  the  lower  part  of  which 
is  water-cooled,  as  are  the  bars  on  which  the  charge  rests. 
Air  and  gaseous,  liquid,  or  powdered  fuel  are  introduced 
above  the  charge,  and  the  products  of  combustion,  carrying 
with  them  the  zinc  oxide,  pass  through  the  grate  at  tli<- 
bottom  and  are  drawn  off  to    filters;  etc.     The  rest  of  the 


charge  drops  in  the  molten  state  between  the  bars  of  the 
grate  into  suitable  receivers.  In  order  to  obtain  the  zinc 
as  oxide,  and  to  prevent  the  separation  of  copper,  etc., 
as  metal,  the  atmosphere  Is  made  as  oxidising  as  possible. 
The  charge  may  receive  a  preliminary  heating  in  a  chamber 
placed  above  the  furnace,  the  gases  issuing  from  the 
latter  being  led  through  the  new  charge  to  the  condensers. 

— T.  St. 

[Condenser]  Metallurgical  apparatus.     W.  Mo  A.  Johnson, 
Hartford,  Conn.     U.S.  Pat.  1,069,260,  Aug.  5,  1913. 

A  number  of  inclined  pipes,  enclosed  in  a  vessel,  are  in 
direct  communication  with  a  receptacle  containing  metallic 
vapours,  the  ends  of  the  pipes  remote  from  the  receptacle 
projecting  from  the  enclosure  wall.  The  pipes  are  kept 
at  a  uniform  condensing  temperature  by  circulating  around 
them  the  gases  from  an  independent  furnace.  Movable 
covers  are  fitted  to  the  free  ends  of  the  pipes  to  allow  access 
to  the  interiors,  and  apertures  are  provided  for  the  escape 
of  accumulated  gases.  Means  are  provided  for  recovering 
valuable  products  from  the  escaping  gases,  and  for  with- 
drawing   the    molten    metal   from    the   condenser    pipes. 

— T.  St. 


Copper  ;  Electrolytically  refining 


G.  D.  Van  Arsdale, 


East  Orange,  N.J.     U.S.  Pat.  1.069.305,  Aug.  5,  1913. 

Copper  is  dissolved  from  a  metallic  anode,  and  deposited 
upon  a  cathode  in  an  electrolyte  containing  ammonium 
cuprous  sulphite. — B.  N. 


Furnace  ;    [Electric]  Smelting 


-.     O.  S.  and  0.  J.  D. 
Emberg,  Chicago," 111.     U.S.  Pat.  1,069,326,  Aug.  5, 1913. 

A  crucible  has  a  conical  cover,  which  with  the  crucible 
forms  a  cup  and  cone  arrangement  for  feeding  material 
into  the  crucible.  The  latter  is  supported  between  two 
platforms  which  carry  cooled  electrodes,  the  inner  ends 
of  which  extend  into  the  crucible,  while  the  rear  ends  are 
exposed  on  the  platforms.  The  electrodes  are  composed 
of  jointed  sections,  and  means  are  provided  for  moving 
them  forward  into  the  crucible. — T.  St. 


Furnace ;      Tilting     Martin- Siemens 


Ateliers      de 


Constructions  Electriques  du  Nord  et  de  l'Est.  Second 
Addition,  dated  May  6,  1912,  to  Fr.  Pat,  436.020. 
Jan.  11,  1911  (this  J.,  1912,  393.  and  1913,  756). 

Means  are  provided  for  automatically  closing  the  gas 
conduits  communicating  with  the  hearth  when  the  furnace 
is  tilted  for  pouring.— VV.  E.  F.  P. 

Barytes ;      Method    of    separating from    ores.     C.    J. 

Greenstreet,  Webster  Groves,  Mo.     U.S.  Pat.  1,069,545, 

Aug.  5,  1913. 
The  ore  is  heated  with  sodium  chloride  until  the  latter 
melts  and  dissolves  the  barytes.     The  molten  solution  is 
separated  from  the  ore,  and  the  barytes  then  separated 
from  the  sodium  chloride. — T.  St. 

Soldering;     Process  of ,  in   which  the   metals  forming 

the  solder  are  not  oxidised  at  the.  temperature  employed. 
G.  Klingberg.  Fr.  Pat.  454,776,  Feb.  25,  1913. 
An  Al-Cd  alloy,  in  the  form  of  powder,  is  spread  upon  the 
previously  cleaned  and  heated  metal  surfaces  to  1m-  united, 
the  joint  being  made  by  the  application  of  heat  bnl 
without  the  use  of  a  soldering  flux  or  liquid.— W.  E.  F.  P. 

Tin  plate;  Process  of  stripping .     A.  Drogo.      Fr.  P.it. 

456,162,  March  1,  1913. 
The  material  is  subjected  to  the  action  of  ■  chlorinated 
hydrochloric  acid  solution  of  manganese  chloride,  with 
the  object  of  dissolving  the  tin  and  simultaneously  rendei 
ing  the  iron  passive.  The  tin  is  recovered  l>y  electrolysis, 
the  same  apparatus  being  employed  as  thai  used  f<>r  the 
chlorination  of  the  liquid  j  the  latter  is  purified  from  iron 
by  means  of  carbonate  or  oxid.  oi  manganese,  and  is 
periodically  strengthened  i>\  the  addition  of  hydrochloric 

a.-id.-  W.E.   l'\    I' 


872 


Cl.  XL— ELECTRO-CHEMISTRY. 


[Sept.  15,  1913. 


Briquette*  from  ore  or  blastfurnace  dust  and  organic  binding 

materials    in    solution    in    mil' >  ;      Manufacture    of . 

Getrerkschafl  Pionier,  Walsum  on  Rhine.  Germany. 
Eng.  Pat.  20,952,  Sept.  13,  1912.  Under  Int.  Conv., 
Bept.  16,  1911. 

K.    l':u.  448,276  of  1912 ;  this  J;,  1918, 431.— T.  P.  B. 


Pig  iron  ;    Making  di  jdiosphorisi d  hiijh  grade 


P.  L.  T. 


BerooH,  Sen  York  City.     Eng.  Pat.  25,974,  Nov.  12, 
1912.      Under  Int.  Couv..  July  30.  1912. 
Bmi  Fr.  Pat.  440.1(10  ,.f  1912  :  this  J.,  1913,  492.— T.  F.  B. 


1      '  ;    Process  for  making  cam  nt 


O.  H.  Benjamin. 


Fr.  Pat.  454,682,  Feb.  19.  1913. 
-       D  -   Plat.  1,654,817  of  1913;  this  J.,  1913, 430.  — T.F.B. 

■nd  metallurgical  products;    Process  of  treating 


W.  Troeller,  Frankfort.  Germany.     U.S.  Pat.  1,068,611, 
.Inly  29.    1913. 

Skk  Bag.  Pat.  12.198  of  1909  ;  this  J..  1910.  433.— T.  F.  B. 

Gold    and    tiher ;     Process  for   the    recovery   of from. 

antii/ianial.    arsenical,    and    other   (joldbearing   ores.     ,T. 

Gitaham,   Bfoonee    Ponds,   Assignor   to   Gitsham   Gold 

Extraction  Co.,  Ltd.,  Melbourne.     U.S.  Pat.  1,068,640, 

July  29.  1913. 
Skk  Fr.  Pat.  430.852  of  1911  ;  this  J.,  1911,  1392.—  T.  F.  B. 

Zinc  and  other  oolatik   natal*;    Process  of  recovering 


T.   Huntington,   London,  and  F.  Heberlein,  Frankfort, 
I  ..  i  many.      US.  Pat.  1.069,085,  July  29,  1913. 

Bng.  Pats.  20.896  of  1910  and  8035  of  1911  ;   this  J., 
I'M  i.  1319.— T.  F.  B. 

Ki  miting  an--  and  re*  or,  ri  ng  the  gases  therefrom;    Process 

and apfxiratn* for .      F.  von  Schlippenbach,  Stolberg, 

Germany.     U.S.  Pat  1,069,191,  Aug.  5,  1913. 

Sre  Eng.  Pat.  28,755  of  1909  ;  this  J.,  1910,  1 165.—  T.  F.  B  . 

Ores;     Apparatus  for    roasting   or   sintering .     J.    E. 

GreenawaH.     First  Addition,  dated  Feb.  21,  1913,  to 
Pat.  448,244,  July  IT.  1912. 

Sf.p.  Bng.  Pat.  28.441  of  1912  :  this  J..  1913.  430.— T.  F.  B. 

t'opffr  and  other  mettth  <h>   oxides  of  which  ore  soluble,  in 
aoiutions  of  frfe    or    combined    a  uunonia  ;     Process   for 

dissohing .     P.  Schmidt  und  Dcsgraz  G.   in.   b.    H. 

Pat.    453.941.    Feb.    3,    1913.      Under    Int.    Conv., 

feb.  22.  1912. 
Qer.Fal  I        -t  of  1912  :  this  J..  1913.  199.— T.  F.  B. 

M'tntlir  alloi/s.     E.    Havnes.     FY.    Pat.   454.064.   Feb.    7, 

1913. 

-    Pat.  1.(157.828  of  1913;  this  J.,  1913, 493.— T.F.B. 
f.tad  and  zinr  contained   in  ores  in  the.  form,  of  sulphide  ; 

Process  for   mparatimg~ —     G.   de    Beehi.     Fr.    Pat. 
164£56,  Peb    II.   1  «* i -*J.     Dnder  Int.  Conv.,  April   11, 
1912. 
Bn  •    IB4I  of  1913  ;  this  J.,  1913,  540.— T.  F.  B. 

PnospkaU  'lag'.  Process  for  tin  eompldu  utilisation  of 
bask  ,  M  Naegatl.  Fr.  Pat.  454,462,  Feb.  17, 
1913.     Under  Int.  Conv.,  Feb.  28  and  Sept.  23,  1912. 

;   and    258.709    of    1912  ;     this  J., 
I     P.   B. 

■  r  ,,,  potash  from  silicates  of  pittas- 

Pr.   Pat.    164*622.     8a    VII. 

oil)      a     Iteisf     of    bin  <t  fur  nan     slag. 

Addition  to  Fr.  Pal    152,602.    8ft  XVI. 


XI.     ELECTRO-CHEMISTRY. 

trocXtmieal  indicator  for  oxidising  agents  [fa  tin  ste.rU- 
ieatxon  Radeal  and  Evans.     Btt  XIX v.. 


Patents. 
Nitrogen  from   the  air;    Electric  furnace  for  fixing- 


E.  K.  Seott.  Bromlev,  Kent.     Eng.  Pat.  14,871.  June 
26,  1912. 

The  furnace  utilises  three-phase  alternating  currents 
and  contains  3  horn-shaped  electrodes,  preferably  made 
of  steel  tubes,  through  which  cooling  water  flows  ;  to 
protect  the  main  tubes  from  being  burnt  away,  renewable 
metal  pieces  are  provided,  as  well  as  wedge-shaped  copped 
arc  tips.  A  central  metal  pipe,  forming  the  neutral  point 
of  the  system,  supplies  air  under  pressure  below  the  arc 
flames,  and  cooling  air  to  the  upper  part  of  the  flames. 
Air  may  otherwise  bo  delivered  through  a  duct  in  the  floor, 
cool  air  being  directed  to  the  upper  part  of  the  arc  flame 
through  additional  ducts  in  the  floor,  side,  or  top  of  the 
furnace.  The  arcs  are  started  by  temporarily  pushing 
forward  the  electrodes,  or  by  means  of  a  metal  cone,  which 
may  be  raised  and  lowered  by  levers.  The  upper  part 
of  the  central  pipe  is  surrounded  by  a  piece  of  metal 
tubing  which  can  be  turned  round  so  as  to  allow  fresh 
surfaces  to  be  presented  to  the  arc  flames,  when  desired. 

— F.  Sodn. 


Nitrogen  fixation  furnace.     E.  K.  Scott,  Bromley,  Kent. 
Eng.  Pat,  16,014,  July  9,  1912. 

The  electrodes  of  a  polyphase  electric  furnace  are  so 
arranged  as  to  give  a  concentrated  flame  of  conical  shape, 
when  supplied  with  air  from  beneath.  A  steam  generator 
is  disposed  directly  above  the  electrodes  and  forms  a 
water-cooled  roof  to  the  furnace,  so  that  the  gases  from  the 
arc  come  into  immediate  and  direct  contact  with  the 
adjacent  surfaces  of  the  generator.  A  casing,  surrounding 
the  generator,  collects  the  gases,  which  arc  led  away 
through  a  suitable  conduit, — 0.  R. 

Electric  furnaces  and  process  of  operating  the  same.  The 
British  Thomson-Houston  Co.,  Ltd.,  London.  From  the 
General  Electric  Co.,  Schenectady,  N.Y.,  U.S.A.  Eng. 
Pat,  26,082,  Nov.   13,  1912. 

The  furnace  described  in  Eng.  Pat.  21,667  of  1906  (this  J., 
1907,  1148)  is  improved  by  using  a  stream  of  vapourizable 
metal  (e.g.,  mercury)  as  cathode.    The  charge  is  supported 


in  the  water-cooled  metal  container  and  eleetrode,  6, 
which  is  attached  to  a  base,  4.  The  base  may  he  of  soap- 
stone  if  the  hood,  1,  is  of  metal,  or  may  be  of  metal  if  the 
hoed  is  of  tdass.  The  connection  between  the  two  is  by  a 
mercury  seal,  5.  The  hood  may  be  exhausted  or  filled  wit  h  a 
protective  gas  (hydrogen  or  nitrogen).  The  mercury  stream 
passes  from  a  quartz  jet,  9,  to  the  receptacle,  12,  when  it 
can   lx;   passed  via    13  and   14  back  to  the  reservoir.    10. 

The  arc  may  be  Btarted  by  a  high  potential  discharge,  or 
by  allowing  the  mercury  first  to  come  in  contact  with  tin 
electrode,  6,  and  then  increasing  the  pressure  to  drive  it 
Ihtb  12.  The  furnace  may  be  used  for  such  materials  as 
boron,  silicon,  tungsten,  titanium,  carbides,  and  fcfl* 
like  without  contaminating  them,  and  impure  boron 
product!  mart  be  heated  therein  so  as  to  yield  chemically 
port  Coherenf  boron.     \V.  H.  P. 
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Furnace  ;    Electric 


with 


a  closed  space. 
Pat.    454,195, 


treatment  in 
Hclfenstein-Elektro-Ofen-G.m.b.h.  Fr. 
Feb.  4,  1913. 

The  electrodes  of  the  furnace  traverse  the  hopper  or 
charging  reservoir,  and  at  the  interior  of  the  latter  are 
formed  chambers  or  compartments  of  an  annular,  bell-like 
or  other  suitable  form.  These  serve  to  receive  the  gases  of 
the  reaction,  which  separate  in  the  hopper  and  collect  in 
the  chambers  during  the  working  of  the  furnace. — B.  N. 

Ozone  generators.     F.  de  Mare,  Brussels.     Eng.  Pat.  20,988, 
Sept.  14,  1912. 

The  generator  is  of  the  type  in  which  air  is  drawn  in  at 
the  centre  of  a  rotating  mechanism  and  forced  towards  the 
periphery,  where  it  is  passed  through  an  opening  across 
which  the  discharge  takes  place.  The  rotary  device  is  a 
divided  casing  with  a  circular  and  practically  peripheral 
slot,  between  the  rims  of  which  the  discharge  is  produced. 
The  air  is  discharged  through  the  slot  along  an  intervening 
diaphragm.  The  diaphragm  may  be  fixed  or  movable, 
and  both  parts  or  only  one  part  of  the  shell  may  rotate. 
There  may  be  several  diaphragms  separated  by  metal  rings 
which  may  be  coupled  electricallv  in  series  or  in  parallel. 
In  a  modified  arrangemtnt  the  rotating  member  is  a 
horizontal  fan,  enclosed  in  a  cylindrical  drum,  the  air 
entering  through  a  filtering  arrangement  at  the  bottom. 
The  blades  of  the  fan  are  of  insulating  material  and  they 
carry  a  dielectric  diaphragm,  which  may  be  composed  of  a 
number  of  overlapping  segments.  The  diaphragm  rotates 
in  a  horizontal  plane  between  two  toothed  rings  of  U- 
shaped  cross-section,  each  ring  being  connected  with  a 
pole  of  a  high  current  generator.— W.  H.  P. 

Electrolysis  ;    Process  of and  electrolytic  cell.     H.  M. 

Du  Bois,  Wajne,  Mich.,  U.S.A.     Eng.  Pats.  1420  and 
1439,  Ian.  17,  1913. 

(1)  The  electrolyte,  such  as  sodium  chloride,  is  fed  con- 
tinually into  the  anode  compartment,  the  inflow  of  liquid 
being  so  regulated  that  it  exceeds  the  amount  passing 


through  the  porous  diaphragm,  and  the  surplus  is  forced 
upwards  through  a  space  between  flanges,  forming  a 
gas-proot  seal,  into  the  cathode  compartment.  The  liquid 
thus  passes  across  the  electrolytic  field  in  a.  space  between 
the  cathode  and  diaphragm.  The  gases  are  drawn  off 
separately  on  each  side  of  the  gas-proof  seal,  the  hydro g<  n 
reducing  the  hypochlorite  which  passes  through  the  seal. 
(2)  The  cathode,  A,  consisting  of  several  cylindrical 
segments  bolted  together,  forms  the  outer  cell,  which  also 
clamps  in  position  the  bottom,  B.  The  cathode  is  pr>- 
vid(  d  with  several  vertical  channels,  M,  forming  the  cathode 
compartment  between  the  vessel,  A,  and  the  annular 
diaphragm,  0.  An  annular  piece  of  insulating  material, 
O,  with    the  insulating  tings,  E  and  F,  forms  a  gas-proof 


seal  communicating  with  opposite  sides  of  the  diaphragm. 
The  anodes,  H,  consist  of  a  series  of  carbon  rods  suspended 
from  the  cover.  I,  and  the  latter  is  cemented  to  a  removable 
cap,  J,  the  joint  being  protected  by  a  flange,  L.  Electrolyte 
is  supplied  to  the  anode  compartment  through  the  tube, 
P,  flows  through  the  gas-proof  seal,  and  is  discharged  into 
the  annular  channel,  N,  at  the  bottom  of  the  cathode 
compartment. — B.  N. 


Furnace;    Electric  resistance- 


-.     C.  R.  J.  Louis.     Fr. 
Pat.  454,641,  Feb.  20,  1913. 

The  fused  reaction  products  flow  away  through  a  channel 
in  the  lower  part  of  the  furnace.  The  electric  current  is 
brought  into  contact  with  the  material  to  be  treated  at  the 
upper  portion  only  of  the  fixed  electrodes,  these  being 
separated  from  one  another  by  the  channel  forming 
the  exit  for  the  fused  material. — B.  N. 


Furnace  ;  Electric  resistance 


N.  Korolcff.     Fr.  Pat. 


455,019,  May  9,  1912. 

A  closed  space  is  arranged  in  the  walls  of  the  furnace 
to  receive  a  resistance  in  iron,  nickel,  or  other  inexpensive 
metal  or  alk>3r,  and  a  gas,  or  mixture  of  reducing  gases,  is 
maintained  in  the  space  to  protect  the  resistance  against 
oxidation. — B.  N. 

Cells  which  are  sensitive  to  light,  and  provided  with  aluminium 
electrodes,  and  for  which  acetone  is  used  as  electrolyte. 
C.  Stille,  Berlin.  Eng.  Pat.  9060,  April  17,  1910 
Under  Int.  Con  v.,  April  24,  1912. 

The  cell  has  acetone  as  an  "electrolyte,"  and  one  pole  is 
a  bare  aluminium  plate  and  the  other  an  aluminium  plate 
coated  with  an  alloy  of  gold  and  selenium.  The  coating 
is  produced  by  covering  with  melted  selenium  and  heating 
several  times  above  200°  C.  till  the  selenium  becomes 
silver  grey  and  crystalline.  After  cooling  to  90°  C.  a 
layer  of  gold  leaf  is  laid  on  and  the  whole  is  carefully 
heated  to  about  170°  C.  On  exposure  of  the  plate  to 
light  a  chemical  change  is  produced  which  is  reversed  when 
the  cell  is  closed  and  the  exposure  stopped,  and  thereby 
an  electric  current  is  generated.  The  cell  can  be  used 
in  connection  with  distance  photography  since  the  reactions 
are  proportional  or  nearly  so  to  the  inteasity  of  the  light 
and  the  duration  of  exposure. — W.  H.  P. 


Gases  ;   Method  of  discharge  of  electricity  into .     F.  G. 

Cottrell,  Berkeley,  Cal.,  Assignor  to  International 
Precipitation  Co.,  Los  Angeles,  Cal.  U.S.  Pat.  1 .067,974, 
July  22,  1913. 
Electrode  surfaces  of  different  character  (so  as  to 
promote  a  non-disruptive  charge  in  a  given  direction)  are 
exposed  to  the  gas,  the  negative  potential  (which  is  made 
approximately  as  high  as  possible  without  causing  "  dis- 
ruption of  the  gas  ")  being  applied  at  the  surface  whence 
the  discharge  proceeds.  The  difference  of  potential 
exceeds  that  maintained  when  the  positive  potential  is 
applied  to  the  same  surface.  In  this  way  it  is  possible  to 
separate  suspended  particles  from  the  gas.     C.  A.  M. 

Coating  electric  conductors,   wires  and  cables  ;    Process  of 

and  apparatus  for .     L.    VV.   Chubb,   Wilkinsburg, 

Pa.,  Assignor  to  Westinghouso  Electric  and  Manufac- 
turing Co.  U.S.  Pats.  1,068,410,  1,068,411,  and 
1,068,413,  July  29,  1913. 
(1).  The  conductor  (e.g.,  wire  or  cable)  is  passed  pro- 
gressively through  a  bath,  and  a  current  is  simultaneously 
passed  through  the  bath  and  the  conductor.  The  bath  u 
of  such  a  character  that  it  will  co-operate  with  the  current 
in  producing  an  insulating  coating  on  the  wire  or 
cable.  (2).  The  wire  is  passed  through  iv  series  of  tanks 
containing  liquid  and  connected  together  by  pi]x-s  below 
the  level  of  the  liquid.  The  pipes  are  of  materially  greater 
diameter  than  the  wires,  and  in  order  to  prevent  tin- 
liquids  in  the  various  tank>  from  mixing,  T-oonneotioM 
arc  made  in  the  pipes  through  which  a  gas  may  be  passed 
under  pressure  (3).  A  transformer  comprising  primary 
and  secondary  windings  and  a  core  member  has  the 
latter   at    teas!    partially   Riibrhergea.    The    butt)    i-    "t 
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ammonium  borate  or  some  liquid  capable  of  producing 
an  electrolytic  valve  action.  The  wire  or  cable  is  passed 
through   the  liquid  and   round   the  submerged   portion  of 

the  pore.     A  source  of  alternating  current  is  connected 

«itli  the  primary  winding  and  a  secondary  circuit  is  estab- 
lished through  the  cable  and  the  bath.  A  pair  of  con- 
ductors may  be  passed  through  the  bath  so  as  to  produce 

two  groups  of  turns  round  the  core,  and  sheaves  or  pulleys 
of  conducting  material  may  be  severally  connected  with 
the  cables.   before  they  enter  the  bath,  and  also  with  the 
terminals  of  the  secondary  winding. — W.  H.  P. 

Win*  and  cable*:    Apparatus  for  treating  [coating] — . 

L.  \Y.  Chubb.  Wilkinsburg.  Pa.,  and  H.  R.  Edgecomb, 
Bdgewood  Park.  Pa..  Assignors  to  Westinghouse 
Fleet ric  and  Manufacturing  Co.  U.S.  Pat.  1.0(58.412, 
Inly  »,  IMS. 

Tmk  wire  is  passed  through  a  succession  of  tanks  containing 
liquid,  each  with  an  open  topped  notch  in  its  opposite 
-ides  Bofij  jently  large  to  allow  the  wire  to  pass.  The 
tMittom  of  the  notch  is  l>elow  the  level  of  the  liquid  which 
eoasequently  Bows  out  continuously.  Arrangements  are 
made  for  automatically  keeping  the  level  of  the  liquid 
above  the  bottom  of  the  notch  so  that  the  wires  are 
always  Immersed. — W.  H.  P. 

Insulating  rooting  on  conductors.  Speeialfabrik  fiir 
Aluminium-Spulen  and  Eeitimgen  G.  m.  b.  H.  Fr.  Pat. 
4.->4.L>'.t2.  Feb.  12.  1913. 

The  insulating  coating,  such  as  aluminium  hydroxide,  is 
deposited  electrorrticaDy  on  the  conductor  forming  the 
catho<le  from  a  bath  containing  an  aluminium  and  a 
mercury  salt,  the  anode  consisting  of  lead  with  lead 
peroxide.  During  the  precipitation  of  the  hydroxide,  the 
bath  is  rapidly  stirred  by  meaas  of  a  current  of  air  blown 
into  the  liquid  between  the  anode  and  cathode.  The  air 
may  be  passed  in  through  a  tube,  which  serves  at  the 
same  time  as  a  gtiide  for  the  conductor  of  copper  wire. 

—B.N. 

Pnrttnn    flectroA'*    vith    protective    envelopes  ;     Process  for 

providing .     Gee,     fiir    Teerverwertung    m.    b.    H. 

ft.    Pat.   4.-.4.JT.-,.    Feb.    17.    1913.     Under  Int.   Conv., 
June   18.   1012. 

stun,  material-,  unaffected  by  oxidising  gases  at 
high  temperature-,  are  mixed  with  the  surfaces  of  the 
electrode*  by  pressing,  rolling,  hammering,  etc..  before 
the  electrodes  are  baked.— B.  X. 

Setoff*    for    tht    baUug    of    i In  troth*    of    electric   furnace*. 
M.  Stein  et  Cie.      Fr.  Pat.  455,250,  May  18.   1912. 

The  retorts  are  formed  of  sii|>crposcd  tubular  elements 
a-oembW-d  in  any  convenient  manner.— B.  N. 

Il.<ii,„'i   material  by  dtdrieity ;    Method  of .     W.  S. 

sib  Bethlehem,  Pa.     is.  Pat.  1,068,643, 
•Inly  29.   1913. 

The  material  i^  plsced  in  a  metal  receptacle  with  a  refrac- 
tory lining,  and  i-  pai  ed  in  a  stream  to  a  receiver  which 
may  have  a  similar  lining.  The  metal  portions  of  the 
rUBf  sad  the  original  receptaclei  are  the  terminals  of 
an  •  circuit.      If  the  material  has  a  high   melting 

point   it    mav   be   mixed   with  one  of  lower  melting  ]«>int. 

— W.  II.  P. 

paration    of  l**\ien    it,      Utpetuion   from    (jiixefyus 
fluid-       l'rr*t*.   saw  Wfpamkufor  the .      K.   Mollcr, 

kwede,  G  bg.  Pat.  I7.K40.  Aug.  I.  1912. 

M  I    ■'  .,f  |012;  thi-  .1..  1913.  495.      T.  |\   p,. 
Kltdrieai  accumulator*  ,    Mawufactmn  o 


I*.  .Marino, 

London,     is   pat.  1,060,430,  Jury  20,  1913. 
Sr.K  Kn.  :  iM  of  1911  j  thi.  J..  1912.  39(1.     T.  I     P.. 


.  Jul 


Furnace;    Electric and  process  of  operating  the  same. 

E.  Weintraub,  Lynn,  Mass.,  Assignor  to  General  Electric 
Co..  New  York."  U.S.  Pat.  1,068,615,  July  29,  1913. 

See  Eng.  Pat.  20.082  of  1912;    preceding.—  T.  F.  B. 


Furnace  ;    Electric 


Furnas*  .        V.l'rlnr 


J.     Bally,    Grenoble,    France. 


•  •  -  R68,   July   29.    I'tl.-i 
I  I  ".I  of  )'.||  ;  thi-  .1..  1912.  32.     T.  F.  B. 


-.     A.    Helfenstein,    Vienna.     U.S. 
Pat,    1,009.252,  Aug.  ft,   1913. 

See  Eng.  Pat.  14,104  of  1912 ;  this  J.,  1913,  432.— T.  F.  B. 

Method  of  treating  carbon   and   apparatus   therefor.     U.S. 
Pat.    1,008,707.     See  VII. 


XII.— FATS;  OILS;  WAXES. 

Paint    oils  ;     Drying    rates    of   raw .     A    comparison. 

L.  V.  Redman,  A.  J.  Weith,  and  F.  P.  Brock.     J.  Ind. 
Eng.  Chem.,  1913,  5,  030—030. 

Experiments  were  made  with  two  samples  each  of 
linseed,  soya  bean,  and  China  wood  (tung)  oils  and  four 
samples  of  fish  (menhaden)  oil.  Films  were  painted  on 
glass  and  these  were  exposed  to  a  current  of  filtered  air 
for  20  days  in  diffused  daylight.  The  results  are  given  in 
curve-diagrams  showing  (1)  the  gain  in  weight  of  the  oils, 
.and  (2)  the  daily  variation  in  weight  together  with  the 
variation  in  temperature  and  relative  humidity  of  the  air. 
The  linseed,  soya  bean  and  tung  oils  gave  solid  films  in 
20  days,  but  the  fish  oils  remained  tacky  viscous  liquids. 
The  fish  oils  gained  in  weight  much  more  rapidly,  and 
the  maximum  gain  in  weight  (average,  12-5  per  cent,  on 
the  third  or  fourth  day)  was  greater  than  with  the  other 
oils,  viz.,  linseed  (11-5  per  cent,  on  the  seventh  day),  soya 
bean  oil  (7-7  per  cent,  on  the  sixth  day),  and  tung  oil 
(10-5  per  cent,  on  the  ninth  day).  The  increase  in  weight 
was  most  rapid  on  the  fourth  and  seventh  days  for  the 
lia«eed  oils,  in  the  first  two  or  three  days  for  the  fish  oils, 
on  the  fifth  day  for  the  soya  bean  oil,  and  on  the  fourth 
and  fifth  days  for  the  tung  oils. — A.  S. 

Oil  of  Plukenetia  conophora.  P.  Miihle  and  A.  Hammel- 
mann.  Farbenzeit.,  1913,  18,  217ft.  Chem.  Zentr., 
1913,  2,  587. 

The  nuts  of  P.  conophora  consist  of  about  30  per  cent,  of 
shells  and  70  per  cent,  of  kernels.  The  latter  yield  about 
53-5  per  cent,  of  oil  by  extraction  and  3ft  per  cent,  by 
pressing.  The  yellow  oil  has  an  odour  and  taste  resembling 
that  of  linseed  oil  and  its  characters  are:  sp.  gr.  at  16°  C. 
0-9388;  refractometer  reading  at  25°  C,  84-2;  acid 
value,  34-3;  saponification  value,  191-7;  iodine  value 
(Wijs)  198-3  ;  Hehncr  value,  95-7  ;  unsaponifiable  matter, 
0-21  per  cent.  ;  hydroxy-acids  insoluble  in  petroleum 
ether,  3-01  per  cent.  The  oil  yielded  47-7  per  cent,  of 
hexabromides  of  m.pt.  177° — 178°  C.  by  Eibner  and 
Muggenthaler's  method  (this  J.,  1913,  242).  The  separated 
fatty  acids  melted  at  24° — 25°  C,  and  had  an  iodine  value 
(Wijs),  211-4,  and  mean  molecular  weight,  278 — 280. 
When  heated  the  oil  gelatinised  in  a  similar  manner  to 
Chinese  wood  oil,  setting  taking  place  after  about  0  hours 
at  300°  CL  or  35  hours  at  250°  C.  After  removing  the  free 
acids,  Plukenetia  oil  dries  more  readily  than  linseed  oil. 
The  oil  decomposes  readily  in  the  kernels,  and  hence 
would  have  to  be  extracted  at  the  place  of  origin. — A.  S. 

Kapok  seeds  and  kapok  (til.      H.  Sprinkmeyer.     Z.  Unters. 
Nahr.  Genussm.,  1913,  26,  86—101. 

The  kapok  tree,  K riode.ndron  anfractuosum ,  grows  in  almost 
all  tropical  countries  and  resembles  the  cotton  plant  in 
that  it  yields  a  fruit  containing  fine  fibrous  material  in 
which  the  seeds  are  embedded.  The  East  Indian  tree. 
liornhax  i/iitlaljaxicum,  is  also  known  as  "  kapok  "  and,  in 
commerce,  no  distinction  is  made  between  the  oils  derived 
from  these  two  sources.  The  seeds  contain  about  23  per 
lent,  of  oil  and  yield  about  17  j>er  cent,  by  pressing. 
Fxpre  -ill  oils  yielded  by  kapok  seeds  from  Java,  Fast 
Africa,  Ceylon,  and  Ecuador  hail  the  following  characters  : 
Sp.  gr.  at    15'  C..  (1-9235  to  0-9320  ;    refractometer  reading 
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at  40°  C,  51-7  to  59-7;  iodine  value,  85-24  to  93-78; 
saponif.  value,  189-2  to  194-5  ;  Reichert-Meissl  value,  0-20 
to  0-66  ;  Polenske  value,  0-40  ;  acid  value,  18-5  to  210-2  ; 
insoluble  fatty  acids,  95-60  to  95-76  per  cent.  The  fatty 
acids  had  :  iodine  value,  86-8  to  98-96 ;  saponif.  value, 
199-0  to  202-7;  solidif.  pt.,  26-9°  C.  to  31-8°;  m.  pt., 
32-2  to  34-2°.  The  expressed  oil  from  Bombax  seeds  had  .- 
sp.  gr.  0-9300;  refractometer  reading  at  40°  CL,  57-0; 
iodine  value,  73-59 ;  saponif.  value,  194-3 ;  acid  value, 
30  ;  insoluble  fatty  acids,  95-61  per  cent.  The  fatty  acids 
from  kapok  oil  yield  a  hexabromide  melting  at  112°  to 
114°  C.  Kapok  oil  resembles  cottonseed  oil,  and  gives 
a  strong  reaction  with  Halphen's  reagent ;  it  is  not, 
however,  used  so  extensively  as  cottonseed  oil  for  edible 
purposes. — W.  P.  S. 

Candelilla   wax.     H.    Meyer    and    W.    Soyka.     Monatsh. 
Chem.,  191*3,  34,   1159—1172. 

The  constituent  giving  the  Liebermann-Storch  reaction, 
violet  colouration  and  green  fluorescence  with  acetic 
anhydride,  chloroform  and  sulphuric  acid,  was  separated 
by  repeatedly  boiling  the  powdered  wax  with  96  per 
cent,  alcohol  and  after  cooling,  the  residue  was  collected, 
drained  and  pressed.  The  alcoholic  solution,  when  evapo- 
rated, left  a  soft  yellow  resinous  residue,  from  which  by 
distillation  with  zinc  dust  in  a  current  of  hydrogen,  a 
colourless  sesquiterpene  could  be  obtained.  The  resinous 
constituent  of  the  wax  (18  to  20  per  cent.)  is  probably 
formed  in  the  preparation  of  the  wax.  The  wax,  from 
which  the  resin  had  been  removed,  consisted  largely  of 
normal  dotriacontane,  C8SHM,  m.  pt.  71°  C.  (74  to  76  per 
cent,  of  the  wax),  but  contained  also  an  oxylactone, 
C30H58O3,  m.  pt.  88°  C,  (5  to  6  per  cent,  of  the  wax). 

— C.  A.  M. 

Patents. 

Oil  and  stock  food  from  cotton  seed  ;    Process  of  obtaining 

.     T.  H.  ( \>vev,  Cleburne.  Tex.     U.S.  Pat.  1 ,067,975, 

July  22,  1913. 

The  seed  is  cleansed,  hulled,  rolled  and  cooked,  together 
with,  say,  not  more  than  30  per  cent,  of  the  hulls,  for  a 
given  period  (e.g.,  35  minutes).  The  mass  is  then  pressed 
to  separate  the  oil,  and  the  oilcake  finely  divided.  Steam 
under  a  pressure  of  about  60  lb.  may  be  used  for  the 
cooking. — C.  A.  M. 

Fats  and  oils  ;  Process  (or  the  decomposition  of .      B.  E. 

Renter,  Chicago.     U.S.  Pat.  1,068.079,  July  22.  1913. 

(Jlycerides  are  hydrolysed  by  heating  with  successive 
limited  portions  of  sulphonated  fatty  acids  at  temperatures 
(ff/.,  100°  C.)  insufficient  to  volatilise  the  products  of 
decomposition,  and  at  substantially  atmospheric  pressure, 
air  being  practically  excluded,  whilst  after  each  stage  of  the 
treatment  the  aqueous  glycerin  and  spent  reagent  are 
removed. — C.  A.  M. 

Fats;    Process  of  removing  rancidity  from .     Verein. 

Hiem.  Werke  Akt.-Gcs.  Fr.  Pat,  454,315,  Feb.  13,  r013. 
Under  Int.  Con  v.,  Feb.  26,  1912. 

The  free  fatty  acids  are  esterified  by  means  of  aromatic 
sulpho -acids  after  the  addition  of  a  quantity  of  glycerin 
corresponding  to  the  acidity.  The  process  ma\  be  carried 
out  in  vacuo  or  in  a  current  of  a  neutral  gas,  which  will  also 
effect  agitation  of  th<>  mass. — C.  A.  M. 

Toilet  soaps;     Method   of  preparing .     (.'.    P.    Mayer, 

London.     Bag.   Pat,  23,518,  Oct,    15,   1912. 

MlLK  powder  is  added  directly,  or  in  the  form  of  a  paste,  to 
the  soap  at  any  stage  of  its  manufacture. — C  A.  M. 

Soup;     fnsecticidal .     H.    Gouthierc  et   Cie.,   and    P. 

Oucancel.  Third  Addition,  dated  Mav  18,  1912.  to 
Fr.  Pat.  444.021,  July  27,  1911  (this  *J.,  1912,  1138, 
1190). 

QriN'OLiNE  bases  are  made  to  combine  with  fatty  acids 
(oleic,  sulphoririnic.  etc.)  and  with  resins,  with  or  without 
the    addition    of    copper    compounds.     To    these  soaps, 


toxic  salts,  such  as  arsenites  or  arsenates  of  lead,  sodium 
iron,  etc.,  may  be  added.  Or  mixed  soaps  may  be  obtained 
by  neutralising  the  basic  substance  with  a  mixture  of  fatty 
acid  and  arsenious  or  arsenic  acid. — C.  A.  M. 

Brewers'  grains  and  the  like  ;    Utilisation  of whereby 

detergent  and  other  prodxicts  are  obtained.     J.  C.  Richard- 
son, London.     Eng.  Pat.  16,971,  July  20,  1912. 

The  spent  grains  are  treated  with  caustic  alkalis,  with  or 
without  previous  or  subsequent  separation  oi  refractory 
cellulose  fibre.  The  resulting  magma  is  used  as  a  detergent 
by  itself  or  in  admixture  with  other  detergents.  Any 
volatile  products  resulting  from  the  reaction,  when  carried 
out  under  the  influence  of  heat,  may  be  collected. — C.  A.  M. 

Fatty  acid*  from  soaps;    Process  for  producing .     G. 

Bottaro,  Genoa,  Italy.     Eng.  Pat,  23,663,  Oct.  16,  1912. 

See  Fr.  Pat,  449,392  of  1912  ;  this  J.,  1913,  498.— T  F.  P. 

Unsaturated  fatty  acids  and  their  glycerides  ;    Process  for 

saturating by  addition  of  hydrogen.     E.   Utescher. 

Fr.   Pat.   454,423,  Feb.    15,   1913.     Under   Int.   Conv., 
Feb.   17,  1912. 

See  Eng  Pat.  20,061  of  1912  ;  this  J.,  1913,  797.— T.  F.  B. 

Catalytic  reactions,  particularly  the  conversion  of  vn&attir- 
ated  fatty  acid*  and  their  glycerides  into  saturated  com- 
pounds. Techno-Ohemical  Laboratories,  Ltd.  Fr.  Pat. 
454,702,  Feb.  22,  1913.     Under  Int.  Conv.,  Feb.  24,  1912. 

See  Eng.  Pat.  4702  of  1912  ;   this  J.,  1913,  705.— T.  F.  B. 

Manufacture  of  margarine  and  analogous  substances,  using 
cooling  surfaces  for  cooling  the  liquid  fats  or  emulsions. 
Fr.  Pat,  454,640.     See  XIX  a. 
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Mineral  pigments  in  the  United  Stales  ;  Production  of . 

U.S.  Gcol.  Survey,  1913.     [T.R.] 

The  following  table  shows  the  production  of  various 
mineral  pigments  and  paints  in  the  United  States  during 
1911  and   1912  :— 


1911. 

19 
Quantity. 

12. 

Quantity. 

Value. 

Value. 

Short  tons. 

$ 

Short  tons. 

$ 

Ochre 

11.703 
1,005 

109,465 

26,225 

15,269 
805 

149,289 

Umber  and  sienna 

21,975 

Metallic  paint    . . 

25,599 

181,163 

28,347 

181,352 

Mortar  colours  . . 

7,922 

76,517 

9,272 

87,595 

Ground  slate  and 

shale,  etc 

16,510 

105,451 

20,964 

121,482 

Zinc  oxide,  leaded 

zinc,    sublimed 

white  lead,  and 

sublimed     blue 

lead     

75,611 

7,343,762 

106,497 

9,507,895 

Chemically  manu- 

factured      pig- 

2(H),  747 

23,970,244 

228,13:. 

26,356,232 

'  Includes,  red  lead  (21,250  tons  in  1912).  litharge  (29,111 
tons),  orange  mineral  (545  tons),  lithojmne  (24,220  tons),  and 
Venetian  red  (6306  tons). 


Drying  rates  of  ran-  paint  ails.      .(    comparison. 
and  others.     Set    XII. 


Kcdmaii 


Patents. 


Process  and  apparatus  for  tin    manutaeturt 
Lampblack,  Ltd.,  London,  and  W.  I).  Uenuea, 
Heme  Hill.     Ene.  Pat.  17,223,  July  24.  1912 


Lampblack 

of 


Tot  products  of  incomplete  combustion  from  oil  borner* 

or  sprays  are  condensed  in  a  scries  of  connected  chaml"  1 1, 


Cl.   XIV.— INDIA-RUBBER;  GUTTAPERCHA.      Cl.  XV.— LEATHER;  BONE,  &c.     ISept.  15.  i9l3. 


each  of  which  is  provided  with  moans  for  removing  the 
lampblack.  Those  chambers  may  bo  connected  in  such  a 
way  that  tho  combustion  products  paas  through  thorn  in 
ag  fashion,  and  ma\  have  moans  for  grading  tho 
deposited  lampblack.  Carbon  dioxide  may  be  removed 
from  tho  combustion  products  by  moans  of  lime  water, 
caustic  soda  solution,  etc,  which  may  ho  sprayed  from 
[x-rforatod  pipes  within  the  chamber.  The  spent  gases 
■■iiiinji,  from  the  last  condensation  chamber  pass  into  a 
compartment  where  the}  meet  a  spray  of  fresh  oil.  prefer- 
ably under  pressure,  and  tho  mixture  of  oil  anil  unturned 
rapoar  is  I'd  back  to  tho  burners  to  form  a  fresh  charge. 

— C.  A.  M. 

/.'.  rintmt  substana  i  ;    Manufacture  and  production  of- 


J.  V.  Johnson.  London,  from  Badische  Anilin  und  Soda 
Fabrik.    Ludwigahafen,   Germany.     Eng.    Pat.    23,543, 
L  15,  1912. 

Bolid  odourless  resinous  compounds  of  pate  colour  arc 

obtained  by  acting  upon  dihvdrohenzono  or  homologies 
or  rint:  isomorie  compounds  or  derivatives  thereof  (or 
substances  which  yield  such  compounds)  with  condensation 
its  und»  r  conditions  that  prevent  violent  evolution 
of  heat.  Example:  l-3-dihydrobenzene  (200  parts)  is 
boiled  for  7  hours  with  glacial  acetic  acid  (500  parts) 
and  97  per  cent.  sulphuric  acid  (6  parts),  tho  at  otic  acid  is 
removed  by  distillation  and  the  sulphuric  acid  by  washing 
with  water  and  with  sodium  carbonate  solution. — C.  A.  M. 

betanee*   in   the   residues  from   the  distillation 

of  gmm»  or  turpentines  ;    Process  of  extracting .    C. 

nd.     Ft.  Pat.  453,881,  April  15,  1912. 

Tn  residue  is  extraeted  with  a  solvent  such  as  carbon 
bisulphidi  or  oarbon  tetrachloride,  in  a  manner  analogous 
to  that  used  for  the  extraction  of  oil  from  seeds,  etc. 

— 0.  A.  M. 

Oil  for  u*r  in  making  patte*  of  colouring  matter*  and  other 
mrodmcte,  "I'd  it*  manufacture.  K.  Richter.  Fr.  Pat. 
154.742.   Feb.   24.   1913. 

A  mixti'kk  of  sodium  salicylate,  quinine  hydrochloride, 
ethyl  oarbamie  ester,  and  di-iodo-p-phenolsulphonate  of 
sodium  i>  triturated  with  a  small  quantity  of  water, 
heated,  mixed  with  10  per  cent,  sulphuric  acid  and  then 
with  50  l*r  cent,  acid,  and  finally  heated  :  an  oily  product 
U  obtained.  .«aid  to  possess  the  property  of  absorbing 
m'-talli'-  oxides,  salts,  sulphur,  mercury,  organic  colouring 
ma'  .  forming  bomogeneous  pastes. — T.  F.  B. 

1'nin.u  or  aim/Bat  product        Manufacture  of .     (!.  L. 

■  I  W.  K.  fVmdsor-Riohards.     Fr.  Pat.  453,985, 

b    .".  HM.'i.      Under  Int.  ( ,'oiiv.,  Feb.  6,  1912. 

•t.  NOfl  of  \u\2-.   this  J.,  1913,  604     T.  F.  B. 

I'r-  iratin  treatmt  ni  of  industrial  lead  poisoning, 

Oliver.     ,SV.    XIXb. 


XIV.     INDIA-RUBBER;  GUTTA-PERCHA. 

Vulrti  7    ,'-//      oj      -tilj,hi/r,      and .      H. 


Hon.    India  Rubber  J.,  1913,  46,  251     252. 

-  -<hown  that  migration  of  sulphur  from  one  piece  of 

rub'  ther,    during    rulcaniaatian,    takes    pine 

with  equal  facflrJ  tad  downwards,  and  thai  an 

.;,  rapidly  attained  when  the  ratio  of  fret 

•  hnr  to  rubier  i«  identical  in  each  piece.     'r),c   author 

on,  probably  t >i<-  sulphur  first 
m»dt«,  then  the  rubier  and  slowly  combines 

thcn-with.     It    i  U-d   thai    t li<-   migration    method 

will  \r>-  asefu]  in  cK  termining  the  influence  of  various  fillers 

I  t  wo  nheel  -  of  different  mi 

■     1 1  ion    of    free    EUhphui     in    th<- 

rubier  will  )»•  the  *arne  throughout   the   vulcanisation, 

which  would  parate.      II    I..  I'. 


Patents. 

India   rubber  :    Extraction   or  coagulation  of from  the 

latex.  S.  C.  Davidson,  Belfast.  Eng.  Pat.  16,352, 
July  12,  1912. 

The  latex,  particularly  that  of  Hevea  Brasiliensis,  is 
treated  with  a  '•saponified  oleaginous  substance"  anil 
formaldehyde,  prior  to  coagulation,  with  the  object  of 
obtaining  rubber  free  from  proteins  and  other  impurities. 
An  addition  of  glycerin  or  a  phenoloid  antiseptic  agent 
(e.g..  creosote,  or  carbolic  acid)  may  also  be  made,  prefer- 
ably after  being  made  alkaline.  Or  tho  latex  may  also  be, 
given  a  preliminary  treatment  with  a  soluble  salt  or  salts 
of  sulphur.  After  treatment  by  one  or  more  of  these 
processes  the  rubber  is  coagulated  by  tho  addition  of  a  hot 
or  cold  acid  solution. — C.  A.  M. 

India/rubber  goods  ;  Manufacture  of .     W.  E.  Windsor- 
Richards,  London.     U.S.  Pat.  1,069,508,  Aug.  5,  1913. 

A  mixture  of  waste  indiarubber  and  cellulose  is  treated 
in  a  suitable  mixer  at  a  temperature  of  about  200°  C.  ; 
afterwards    fillers    are   added   and   tho   mass    vulcanised. 

—B.N. 

Benzine  in  admixture  with  rubber  ;   Process  and  apparatus 

for  recovering .     R.  P.  O.  Biizat.     Fr.  Pat.  454,443, 

Feb.  17,  1913. 

The  benzine  (petroleum  spirit)  used  in  the  preparation 
of  rubber  goods  is  recovered  by  evaporation  and  con- 
densation, a  current  of  air  or  an  aspirator  conducting  the 
vapours  that  wou'd  escape,  into  an  apparatus  where  they 
are  submitted  to  iefrigeration. — C.  A.  M. 

Rubbers  ;  Process  for  the  improvement  of  inferior  grade . 

D.  Spcnce,  W.  F.  Russell,  and  The  Diamond  Rubber 
Co.,  Akron,  Ohio,  U.S.A.  Eng.  Pat.  17,667,  July  30, 
1912. 

See  Fr.  Pat,  448,974  of  1912 ;  this  J.,  1913,  499.— T.  F.  B. 

Caoutchouc-like  substance  ;    Process  of  producing  a . 

F.  Hofmann  and  K.  Delbriick,  Assignors  to  Farbenfabr. 
vorm.  P.  Bayer  und  Co.,  Elberfcld,  Germany.  U.S.  Pat. 
1,068,770,  July  29,  1913. 

See  Eng.  Pat,  8065  of  1912;  this  J.,  1913,  35.— T.  F.  B. 

Elastic  substances  ;  Manufacture  of .  Gumrni  (Foreign), 

Ltd.     Fr.  Pat.  454,905,  Feb.  28,  1913. 

See  Eng.  Pat.  26,935  of  J  911  ;  this  J.,  1913,  438.— T.  F.  B. 

Manufacture    of    unsaturated    hydrocarbons.     Eng.     Pat. 

17.234.  See  XX. 

Manufacture  of  butadiene  and  homologues  thereof.     Eng.  Pat. 

17.235.  See  XX. 

Process  for   producing    isoprene.     Addition    to    Fr.    Pat. 
440,130.     See  XX. 


XV.    LEATHER;    BONE;   HORN;    GLUE. 

East     I  ii  din  a.    tanned    hides;     Analysis    of    carious . 

M.  C   Lamb.     Analyst,   1913,'  38,  363—364. 

Im'.o.m  the.  analyses  of  a  large;  number  of  samples  of  East 
Indian    tanned    leather,    the    author    concludes    that    llio 

adulteration  of  Indian  tannages  by  the  use  of  a  large 
excess  of  oil  and  fatty  matter,  by  mineral  weighting 
materials  or  by  an  excess  of  tanning  matter,  is  noi 
i. .Minion  h  has  been  suspected.  The  analyses  compare 
quite  favourably  with  those  of  English  tanned  calf  and 
do  ing  bides,  in  spits  oi  the  faol  thai  the  flesh  side  of 
the  hide  fa  usually  plastered  over  with  a  mixture  con- 
taining a  natural  chalk. — W.  11.  P. 
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Tanning  by  means  of  fatty  and  resinous  acids.     F.  Garelli 
and  C.  Apostolo.     Collegium,  1913,  425 — 428. 

It  has  been  shown  by  one  of  the  authors  that,  in  oil  tannage, 
the  tanning  action  is  due  to  the  fatty  acids,  which  are 
readily  and  strongly  fixed  by  the  skin.     Neutral  glycerides 
have  only  a  mechanical  action,   filling  the  leather  and 
rendering   it  supple.     Aqueous  solutions   of  ammoniacal 
soaps  were  used  in  the  experiments,  the  skin  being  placed 
in  emulsions  obtained  by  neutralising  3  parts  of  fatty 
acid  with  ammonia  and  diluting  with  100  parts  of  water. 
After  agitating  for  5 — 6  hours  the  skins  were  placed  in 
a  0-5 — 1  per  cent,  lactic  acid  solution  to  decompose  the 
ammonium  soap  and  after  drying  out  and  staking,  a  very 
white,  soft  and  supple  leather  resulted,  similar  to  Japan 
leather.     Fahrion  attributed  the  tanning  action  of  fats 
solely  to   unsaturated  fatty   acids   with   more   than   one 
double  linkage  in  the  molecule,  but  the  authors  show  that 
it  is  possible  to  tan,  not  only  with  oleic  acid,  but  also 
with    palmitic,    stearic,    and    caproic    acids,    etc.,    under 
conditions    which    render    it    very   improbable    that    the 
oxidation  phenomena,  indispensable  according  to  Fahrion's 
theory,    take   place.     Insoluble  fatty  acids,   simply  sus- 
pended in  water,  are  fixed  by  skin  and  tan  just  as  effi- 
ciently as  when  dissolved  in  alcohol  or  emulsified  in  water 
with  ammonium  soaps.     Aqueous  solutions  of  ammonium 
soaps    are    hydrolysed   and   contain   free   fatty   acids    in 
colloidal  suspension  which  are  directly  absorbed  by  the 
skin  without  undergoing  solution  (see  this  J.,  1913,  800). 
Aqueous  suspensions  of  fatty  acids  which  will  tan  hide 
are  obtained  as  follows  :    5  parts  of  stearic  acid  are  dis- 
solved in  a  little  alcohol  and  warm  water  slowly  added 
with  constant  stirring  up  to  100  parts.     The  use  of  alcohol 
may  be  avoided  by  simply  pulverising  solid  fattjT  acids  in 
water  or  mixing  oleic  acid  and  other  liquid  acids  in  a 
machine.     The  skins,  prepared  for  tanning,  are  agitated 
in  the  liquor  for  10 — 12  hours.     The  leather  obtained,  is 
perfectly  resistant  to  cold  water  but  less  so  to  hot  water, 
possessing  however  a  coefficient  of  resistance,  by  Fahrion's 
test  (see  this  J.,  1908,  1031),  of  30,  which  is  higher  than 
that  of  alum  leather.     A  part  only  of  the  fatty  acids  is 
soluble  in  ether  and,  after  extracting  ten  times  in  the 
Soxhlet    apparatus,    the    leather    remains    tanned    and 
contains  fatty  acids  not  extractable  by  neutral  solvents. 
Boiling  alcohol  removes   only  the   portion   of   the   acids 
held  mechanically  in   the   pores  of  the  skin.     The  fatty 
acids    extracted    by   warm    alcohol    and    determined    by 
titration  amounted  to  6-7 — 7-2  per  cent.      To  remove  all 
the  fatty  acids,  alcoholic  potash  must  be  used  and  then 
the  leather  returns  to  the  state  of  raw  skin.     The  fatty 
acids  combined  with  the  corium,  that  is,  those  to  which 
the   actual   tannage    is  due,   may   be   estimated    by   the 
method   used  by   Fahrion.     The   leather  is  warmed    for 
about    15   minutes   with   an    excess    of    JV/10    alcoholic 
potash.     The  alcohol  is  removed,   the  soap  dissolved  in 
water,  a  slight  excess  of  sulphuric   or  hydrochloric    acid 
added  and   the  fatty  acids    extracted  with  ether   when 
they  may  be  weighed  and  identified.     Unchanged  stearic 
acid  (from  2  to  2-6  per  cent.)  was  always  found.     Rosin 
behaves   like   the   fatty   acids    but   the   resulting  leather 
is  less  supple  than  that  obtained  with  fatty  acids. 

— D.  J.  L. 


Tanning  of  hides  by  means  of  freshly  precipitated  sulphur. 
C.    Apostolo.     Collegium,    1913,  420—421. 

A  fairly  strong  solution  of  sodium  thiosulphate  was 
decomposed  by  the  gradual  addition  of  lactic  acid,  leaving 
an  excess  of  thiosulphate  in  the  liquor.  A  lamb  skin  was 
introduced  into  the  opaque  solution  and  shaken  for  half 
an  hour  after  which  time  the  solution  was  quite  clear,  all  the 
sulphur  having  been  absorbed  by  the  skin.  A  further 
precipitate  of  sulphur,  produced  by  adding  more  lactic  acid, 
was  also  taken  up  by  the  skin.  Finally  the  whole  of  the 
thiosulphate  was  decomposed,  avoiding  however,  an 
excess  of  acid.  200  c.c.  of  a  20  per  cent,  thiosulphate 
solution  was  used  and  lactic  acid  added  5  c.c.  at  a  time 
till  all  was  decomposed.  On  drying  out  the  pieces  of  skin, 
a  very  white  and  soft  leather  was  produced.  If  the  whole 
of  the  thiosulphate  is  decomposed  at  once  the  leather  is  not 
80  soft.     The  leather  is  not  affected  by  cold  water  and 


yields  only  about  I  per  cent.of  sulphur  to  carbon  bisulphide, 
this  being  probably  only  the  sulphur  mechanically  held, 
as  the  leather  remains  fully  tanned  after  the  extraction. 
The  leather  after  treatment  with  carbon  bisulphide  con 
tains  2-5 — 3-5  per  cent.  S. — D.  J.  L. 


Sulphite-cellulose  lyes;    Content  of  tanning  substances   in 

waste .     A.   Stutzer.     Z.  angew.  Chem.,   1913,  26, 

463-^464. 

For  removing  calcium  compounds  from  the  lye,  the  addi- 
tion of  ammonium  sulphate  before  concentrating  is 
recommended  :  in  this  wav  it  is  possible  to  obtain  a  liquor 
of  30°  B.  (sp.  gr.  1-262)  containing  only  008  per  cent.  CaO 
and  0-84  per  cent,  of  mineral  matter.  The  content  of 
tanning  substances  (substances  absorbed  by  hide  powder) 
in  the  lye  can  be  increased  by  the  addition  of  different 
substances  (sodium  sulphate  and  bisulphate,  salts  of 
aluminium,  zinc,  iron,  manganese  and  chromium, 
phosphoric,  acetic,  and  lactic  acids).  For  example  on 
addition  of  50  grms.  of  74  per  cent,  lactic  acid  (per  litre 
of  original  lye)  to  a  lye  to  which  30  grms.  of  ammonium 
sulphate  had  been  added  before  concentrating  to  30°  B., 
the  content  of  tanning  substances  expressed  as  a  percentage 
of  the  organic  dry  substance  rose  from  49-65  to  62-9  per 
cent.  The  leather  produced  by  the  concentrated  liquor 
was  of  a  light  colour. — A.  S. 


Gallic  acid  and  gallo-tannic  acid  (tannin)  ;    Atmospheric 

oxidation  of in  presence  of  alkalis,  and  a  colour 

reaction  for  lead.     O.  Schewket.     Biochem.  Zeits.,  1913, 
54,  277—281. 

If  10  c.c.  of  a  very  dilute  solution  of  gallic  acid,  mixed  with 
5  c.c.  of  alcohol,  are  treated  with  3- — 10  drops  of  10  per 
cent,  sodium  hydroxide  solution  and  shaken  for  £  min., 
a  green  colouration  is  produced.     Ji  an  excess  of  alkali  is 
used  the  colouration   is  red.     These  colours  correspond 
to  different  degrees  of  oxidation  of  the  gallic  acid,  and 
may  be  observed,  separated  by  a  yellowish  zone,  when  a 
solution  of  gallic  acid  is  poured  carefully  on  to  an  alkaline 
liquid.     Tannin  behaves  similarly,  except  that  it  forms  no 
green    colour.     Colour  lest  for  lead.     Ten  c.c.  of  a  very 
dilute  solution  of  a  lead  salt  are  treated  with  just  sufficient 
sodium  hydroxide  to  redissolve  the  lead  hydroxide  first 
formed.      The  liquid  is  divided  into  two  parts,  to  one  of 
which  1 — 5  drops,  and  to  the  other,  L — 4 c.c.  of  a  1  percent, 
solution  of  gallic  acid  are  added.     In  the  former  case 
a  carmine  colouration  is  produced  (provided  the  amount 
of  lead  present  is  greater  than  that  of  gallic  acid)  and  in  the 
latter  case  a  green  colouration.     The  red  colour,  which 
disappears  on  addition  of  acid,  is  especially  characteristic 
of   lead.     Separation  and   recognition    of  gallic   acid   and 
gallotannic  acid  (tannin).     A  freshly  prepared  solution  of 
0-3  grm.  of  the  solid  mixture  in  25  c.c.  of  water  is  mixed 
with  25  c.c.  of  a  2  per  cent,  solution  of  caffeine  citrate.     The 
precipitate  formed,  which  contains  the  tannin,  is  tiltered  off 
and  washed  three  times.     Three  portions  of   10  c.c.   of 
the  filtrate  are  tested  for  gallic  acid  as  follows : — (1)  Five 
c.c.  of  alcohol  are  poured  on  without  mixing  ;  addition  of 
a  few  drops  of  sodium  hydroxide  solution  then  produces 
a  green  colour  in  the  alcoholic  layer  (distinction  from 
tannin).     (2)  An  aqueous  solution  containing  0-2  per  cent, 
of  crystallised  lead  acetate  and  5   per  cent,   of   sodium 
hydroxide  is  added  drop  by  drop,  the  liquid  being  shaken 
after  each  addition  ;    a  green  colouration  apnearfl  which 
changes  to  a  Bordeaux  red  tint  if  the  liquid  is  acidified. 
Tannin  gives  a  brown  to  reddish  yellow  colour  in  place  <>f 
the  green.     (3)  Addition  of  barium  chloride  followed   by 
a  few  drops  of  sodium  hydroxide  solution  produces  a  blue 
precipitate.     The  caffeine -tannin   precipitate  is  dissolved 
in  hot  alcohol  and  the  cooled  solution  is  tested  for  tannm 
aa  follows: — (1)  Addition  of  a  few  drops  of  sodium  hydrox- 
ide produces  a   reddish  yellow  precipitate  dissolving  on 
slinking  with  water  (gallic  acid  gives  a  green  colouration). 
(2)    A   portion    of   the   alcoholic   liquid,   diluted    with    an 
equal  volume  of  water,  and  treated  with  barium  chloride. 
jjives  a   green  colouration  on  addition  of  a  few  drops  ol 
alkali.— J.  H.  I,. 
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Patents. 

Leather  ;    Mi  t hod  of  Ira informing  bad into  <jood  leather 

>!<iblt  for  (hh>I  t)iaiiiij'tnturi\ctc.  L.  Bogaerts.  Fr.  Pat. 
; ,678,  I- .■!••  23,  1913. 
Li  vthkk  of  pool  quality,  lannal  in  the  usual  way,  is 
immersed  in  a  bath  of  an  clastic  mass  composed  of  nitro- 
■.-vllulo**'.  camphor,  scrap  cellule>sc  or  celluloid  with  oil  and 
sulphur  or  sulphur  chloride,  dissolved  in  volatile  or 
appropriate  solvents,  and  is  then  dried  immediately  at 
l  .—IX  J.  L 

Tmmmimg  agint.     H.  Banner  and  \V.  Moeller.     Ger.  Pat. 
262,333,  July  31,   1912. 

Tiik  so-called  "acid  resin,"  freed  from  sulphuric  acid, 
obtained  in  the  refining  of  mineral  oils  by  means  of  sul- 
phuric acid,  is  claimed  as  a  tanning  agent.  It  is  preferably 
obtained  by  dissolving  the  resinous  mass  in  water  and 
adding  sufficient  alkali  or  alkaline-earth  carbonate  to 
neutralise  the  free  acid,  the  sulphate  being  then  removed 
by  crystallisation.  The  resulting  solutions  may  be 
•  oiucntratrd. — T.  F.  B. 


Tanning  mji  afi  ;   Process  for  preparing 


-.     E.  Stiasny. 
Ger.  Pat.  262,558,  Sept.  12,  1911. 

PutN'i-  "i  phenolsul phonic  acids,  or  mixtures  of  the 
two.  are  condensed  with  formaldehyde  or  its  equivalent 
in  presence  of  sulphuric  acid  or  a  substituted  sulphuric 
•it  id.  under  .-uch  conditions  and  in  such  proportions  that  the 
products  are  wholly  or  almost  entirely  soluble  in  water. 
It  M  especially  desirable  to  avoid  excessive  development  of 
heat .  The  phenol  may  t>c  heated  with  an  equal  quantity  of 
sulphuric  acid  and  the  product  treated  with  formaldehyde, 
or  t hi  insoluble  ocodensation  products  from  phenols  or 
their  siilphonic  acids,  formaldehyde,  and  dilute  sulphuric 
acid  may  be  rendered  soluble  by  treatment  with  con- 
rated  sulphuric  acid  (see  also  Fr.  Pats.  451,875  and 
151,871!  ;    this  J.,  1913,  668).— T.  F.  13. 


Horn  ,    Bhmthing  of 


.     A.    Blazv.     Fr.  Pat.  454,765, 
Fek   25,    1913. 

H"i:s  "f  a  green,  black  oi  yellow  colour  can  be  made  white 
and    Opaque    by   the   deposition    of   sulphur.      The   articles 

-  •  d  m  i  bith  of  20 — 25  kilos,  of  potassium  sulphide 
in  J  00  lit  if  -  of  water,  washed  4 — 5  hours,  and  then  im- 
mersed mi  a  bath  <f  0 — 8  litres  of  sulphuric  acid  in  100 
litres  of  »at«  r  for  1 — :j  flays  according  to  the  thickness  of 
th»  i.    then  will  washed  and  dried  in  the 

air.— I).  •'.  L. 

l.'nihir  ;  Liquid  <iln<  for  »•-'  with — — *  Ago  Le'derkitt 
Industrie  (<•  -.  in.  b.  11.  Fi.  Pat  164*379,  Fr  I,  15,  1913. 
Under  Int.  Coot.,  F.  b.  15,  1912. 

S'.i.i  Ti"">-  of  <<  Union!  in  acetone  and  other  solvents  con- 
fraifff  mon-  than  Mi  — 18  per  cent,  of  the  material  become 

,,tJ.    to    1m-    i mi vi  riiently   applied    as    an    adhesive. 

Tin  tj  is  lessened  by  tncorpoiating  with  the  mixture 

*n  organic  acid,  preferably  oxalic  acid.  A  very  fluid 
-obition  eootaining  a  lar'_'i-  percentage  of  celluloid  is 
.  ired  by  mixin1.'  in  an  iron  ressel  hermeticalh  sealed, 
.;"  l  ilo  .  of  celluloid  ami  05—2 
kilos.  ofoxalk  acid.  The  mixt  are  i-  -t  irred  at  t  he  ordinary 
temperatsue  ff>r   12    21   boors.-    D.  .1.  L. 

/■  for  hardening  '""/   waterproofing  animal 

K.  Bartmann.     It.  Pat.  154,921,  Peb.  28,  1913. 

KM    ami     Bng.     Pat.    J!t,,>'»7    of    1912  • 

I  .  1918,  188,  ».l*.     T.  F.  I',. 
fjil  f'tr  trotting  belting  sad  Other  purposes.     A.  Vacheron 

Fr.     |  871,    May    II.     1912 

Ser  I  of  l!»12  ;  thi-.).,  1913,  7<>7.      I.  F.  B. 

'Hi    '[for    trmlir,,/    Imlhir.     ilr.\       A.     Vaf  heron.       Fi        l';it 

M ••■    1 1,  1912 
■  v,t  of  1912;  thi-  .(.,  1918,  836.     T.  F.  H. 
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Calcium  thioarscnalc  as  a  */>r<u/.     Katz  and  Buckuiinster. 

-See  XIXb. 

Patents. 

Peat  ;    Treatment  of for  wan  u rial  and  other  purposes. 

W.  B.  Bottomley,  London.     Eng.  Pat.  17,487,  Julv  27, 
1912. 

Peat,  or  a  prepared  form  ot  peat,  is  treated  with  water 
containing  soil  micto-oi-ganisms  capable  of  producing 
ammonia,  with  or  without  ni ..roge.i-fixini;  organisms. 
After  some  days,  the  material  is  dried  or  extracted  with 
water,  so  as  to  furnish  a  dry  or  liquid  manure,  or  it  may 
be  used  for  the  manufacture  of  humic  acid  by  adding 
acid  to  the  aqueous  extract.  Suitable  nitrogenous  matter, 
such  as  the  waste  liquor  from  the  boiling  of  bones,  and 
sugar  or  starch  (abcut  OT  p:r  cent,  of  ths  dry  peat), 
dissolved  or  suspended  in  a  little  water,  may  be  added 
to  the  peat.  Before  the  treated  material  is  dried,  it  may 
be  sterilised  and  further  treated  with  nitrogen-fixing 
organisms. — F.  Sodn. 

Fertilisers ;    Manganese ivith  a  base  of  blast-furnace 

slag.     P.  Variot.     First  Addition,  dated  Jan.  20,  191  :i, 
to  Fr.  Pat.  452,602.  Dec.  28,  1912  (this  J.,  1913,  0(i9). 

Claim  is  made  for  drying  the  slag  to  facilitate  grinding, 
and  for  utilisation  in  the  manganese  fertiliser,  of  the 
contained   magnesia,   lime,   and   aluminium   sulphate   as 


additional  fertilising  agents. 


-F.  Sodn. 


Bicaleium  phosphate  ;      Process  for  producing .     The 

Electric  Smelting  and  Aluminium  Co.     FY.  Pat.  454,05b, 
Feb.  6,  1913. 

Powdered  mineral  phosphate,  or  other  material  con- 
taining tricalcium  phosphate,  is  treated  with  hydrochloric 
acid  and  water  (2  mol.  equivalents  of  hydrogen  chloride 
for  each  molecular  equivalent  of  tricalcium  phosphate 
and,  in  addition,  sufficient  acid  to  react  with  other  com- 
pounds present  capable  of  forming  soluble  chlorides), 
and,  after  filtering,  the  product  is  washed  and  dried. 
A  little  sulphuric  acid  may  be  added  to  the  reaction 
mixture  if  desired.  As  a  fertiliser,  the  product  is  said  to 
be  reaelil^  distributed.- — F\  Sodn. 

Fertilisers  [and  cement]  ;  Production  of .     The  Electric 

Smelting  and  Aluminium  Co.     FT.  Pat.  454,336,  Feb.  13, 
1913. 

TRie'ALe'iuM  phosphate  (apatite,  bone-ash,  e'tc.)  is  mixed 
with  potash  felspar  e>r  other  form  »»f  potassium  silie'o 
aluminate  (preferably  1  med.  wt.  of  silica  for  every  2  mol. 
wts.  of  calcium  eixidc  e>r  its  equivalent  anel  2  mol.  wts.  of 
silica  for  each  mol.  wt.  of  calcium  fluoriele1,  aciel  oxides, 
such  as  titanium  oxifle-,  being  reckoned  as  silica),  anel 
the  mixture  is  heated  to  fusion,  e.g.,  in  a  rotary  kiln, 
similar  to  those  used  for  cement,  at  1000°— 1700°  C.  The 
product  is  ground  and  used  directly  as  a  fertiliser,  eir  it  is 
washed  with  acids  (sue'h  BS  sulphuric  aeiel)  e>r  solutions  of 
salts  which  df>  not  form  insoluble-  pheispbates  e>r  aluminati  s, 
so  as  tet  extract  the'  desired  phosphoric  ae-iel  anel  salts  (of 
potassium  anel  aluminium).  The  residual  bicaleium 
silicate  is  utilise-el  for  the  preparation  e>f  a  hydraulic  cemenl 
by  adding  lime  or  calcium  earbonate-  (I  mol.)  anel  heating 
to  incipient  fusion,  or  by  heating  to  a  temperature'  suffie-u  nl 
to  expel  water  of  hydration  and  intimately  mixing  with 
lime-. — F.  Sodn. 

fertilising  agents ;     Manufacture  of  0.    K.  Blrter, 

Chicago,    CS.A.     Bng.  Pat.    7234,   March   26,    1913. 

SkkU.S.  Pat.  1 ,067,224  of  1913;  this  J.,  1913,886.-  T.  F  H- 

Extracting  products  richer  in  potash  from  silicates  «j  polos- 
sivin.     Fr.  Pat.  454,632.    See  VII. 

InsecUcidal  soap.    Addition  to  Fr.  Pat.  444,021.   Set  Ml- 

Acid  ar servile  of  lead.     [Insecticide.]     U.S.  Pat.  1,064,689. 

See  XIXb. 
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XVII.— SUGARS  ;    STARCHES;    GUMS. 


Patents. 


Sugar ;    Process  of  clarifying  raw 


A.  von  Wachtel 
and  C.  Woegerer,  Philadelphia,  Pa.  U.S.  Pat.  1,067,890, 
July  22,  1913. 

The  raw  sugar  is  treated  with  water  containing  in  suspen- 
sion an  alkaline-earth  carbonate,  a  bleaching  agent,  such 
as  calcium  hypochlorite,  and  an  acid,  such  as  phosphoric 
acid,  capable  of  liberating  the  chlorine  of  the  hypochlorite 
and  a  portion  of  the  carbon  dioxide  of  the  carbonate 
while  maintaining  the  bases  in  an  insoluble  condition. 
The  solution,  containing  less  water  than  is  ultimately 
required,  is  starred  and  heated  to  about  150°  F.  (66°  C.) 
and  water  is  added  to  produce  a  liquid  of  density  20° — 25° 
B.  (sp.  gr.  1-162 — 1-320)  when  all  the  crystals  are  dis- 
solved. The  agitation  is  then  stopped  and  the  temperature 
is  raised  to  less  than  212°  F.  (100°  C.) ;  the  lighter  im- 
purities are  removed  as  a  floating  scum  and  the  remainder 
is  allowed  to  settle  as  a  precipitate.— J.  F.  B. 

Sucrose  from  sugar  cane  ;    Process  of  extracting 


-.  H. 
Edson,  Ensenada,  PDrto  Rico,  Assignor  to  Guanica 
Centrale,  Jersey  Citv,  N.J.  U.S.  Pat,  1,068,748,  Julv  29, 
1913. 

See  Fr.  Pat.  441,912  of  1912  ;  this  J.,  1912,  945.— T.  F.  B. 


Sugar  ;   Method  of  producing 


-.  L.  Gathmann,  Wash- 
ington, D.C.,  Assignor  to  Guanica  Centrale,  New  York. 
U.S.  Pat.  1,068,758,  July  29,  1913. 

See  Fr.  Pat.  440,242  of  1912  ;  this  J.,  1912,  740.— T.  F.  B. 

Starch  ;    Process  for  treating to  male  it  suitable  for 

coating    paper.     Casein     Co.     of     America.     Fr.     Pat. 
454,456,  Feb.  17,  1913. 

See  U.S.  Pat.  1,053,719  of  1913  ;  this  3.,  1913,  302.— T.  F.  B. 

Process  and  apparatus  for  the  extraction  of  materials  in 
the  distillery,  sugar  house,  etc.  Addition  to  Fr.  Pat. 
445,976.     See  XVIII. 


XVIII.— FERMENTATION  INDUSTRIES. 

Enzyme  action  ;   Inhibition  of by  lime-softened  waters. 

O.   Bergeim  and  P.    B.  Hawk.     J.  Amer.  Chem.  Soc., 
1913,  35,  1049—1056. 

Water  softened  by  the  use  of  lime  was  found  to  exert 
a  pronounced  inhibitory  influence  on  the  action  of  salivary 
and  pancreatic  amylases.  This  was  due  chiefly  to  adsorp- 
tion of  the  enzymes  by  colloidal  magnesium  hydroxide 
present  in  these  waters.  Using  a  saturated  solution  of 
magnesium  hydroxide  (15  to  20  parts  per  million)  it  was 
found  possible  to  reduce  the  enzyme  activity  by  about 
99  per  cent.  It  was  also  found  that  salivary  and  pan- 
creatic amylases  are  not  identical,  th<-  difference  between 
them  being  indicated  by  the  manner  in  which  they 
respond  to  the  action  of  various  constituents  contained 
in  hard  and  softened  waters. — W.  P.  S. 


Saccharin  in  beer  ;    Defection  of .     [Extraction  appar- 
atus.}   R.  Ledent,     Ann.  Chim.  Analyt.,  1913,  18,  314. 

The  apparatus  described,  has  been  used  for  the  extraction 
of  saccharin  from  beer  for  several  years  with  BUCCess.  It 
consists  of  a  glass  tube  90  cm.  long  and  1-5  cm.  internal 
diam.,  fixed  vertically  and  fitted  by  means  of  corks,  at 
the  top  with  a  stoppered  dropping  funnel,  and  at  the 
bottom  with  a  narrow  »!ass  tube  which  is  bent  round  so 
as  to  pass  up  parallel  to  the  wide  tube  to  a  height  of 
35 — 40  cm.,  at  which  point  it  is  bent  round  and  cut  off  in 
such  a  way  that  liquid  flowing  from  it  can  fall  into  a  flask 
placed  below.  Fifty  c.c.  of  beer  are  run  into  the  wide 
tube,  and  then  so  much  ether  that  the  beer  begins  to  drip 
from  the  side  tube.  The  rest  of  the  beer  is  then  run  into 
the  wide  tube  drop  by  drop.  As  the  drops  fall  into  the 
ether  they  are  broken  up  and  the  saccharin  is  extracted, 


but  there  is  no  formation  of  emulsion  and  it  is  not  necessary 
to  submit  the  beer  to  any  preliminary  treatment  such  as 
defecation.  If  necessary,  the  beer  can  be  passed  through 
the  apparatus  several  times. — J.  H.  L. 


Union  of  South 


Wine,  Spirits  and  Vinegar  Act,  1913. 

Africa. 

Wines  may  be  treated  with  calcium  sulphate  equivalent  to 
not  more  than  140  grains  of  potassium  sulphate  per  gall., 
and  with  potassium  metabisulphite  or  sulphurous  acid 
(in  dry  wines  a  maximum  of  14  grains  total,  or  1-5  free 
SO.,,  and  in  other  wines  25  total,  or  2-25  grains  free  SO,  per 
gall.).  All  brandy  or  whisky  must  be  labelled  brandy, 
wine  brandy  (cognac  type),  grape  brandy,  whisky,  malt 
whisky  or  blended  whisky.  The  addition  of  silent  spirit 
or  of  colouring  or  injurious  matters  to  rum  and  gin  is 
prohibited.  Vinegar  must  contain  at  least  4  per  cent,  of 
acetic  acid.  Spirit-  or  distilled  vinegar  must  not  be 
artificially  coloured.  Vinegar  substitutes  must  be  labelled 
"  vinegarine,"  and  contain  not  less  than  4-5  per  cent,  of 
acetic  acid  but  no  other  acid  or  injurious  substance.  All 
the  products  mentioned  are  defined.  The  Act  takes  effect 
from  Nov.  1,  1914,  for  products  on  order  for  importation, 
from  Apr.  ],  1914,  for  those  actually  imported  before 
June  1,  1913,  and  from  July  1,  1913,  for  other  products. 

—J.  H.  L. 

Patents. 

Mannite  [mannitol]  from  natural  musts  ;    Preparation  of 

.     G.  P.  Guignard,  Melun,  France.     Eng.  Pat,  3261, 

Feb.  7,  1913. 

Natural,  musts  (e.g.,  those  from  grapes  or  beetroots) 
containing  laevulose  or  carbohydrates  which  yield  this 
sugar  on  hydrolysis,  are  hydrolysed  with  acid,  neutralised, 
concentrated  and  sterilised,  and  then  inoculated  with 
mannitic  ferments  which  have  been  accustomed  to  live 
in  musts  of  higher  concentration  than  those  emploj^ed  in 
the  process.  For  the  extraction  of  mannitol  from  fer- 
mented beetroot  musts,  the  alcohol  is  first  removed  by 
distillation  and  the  vinasse  is  evaporated  to  dryness  and 
freed  from  glycerol,  alkali  malates  and  some  nitrogenous 
matter  by  extraction  with  cold  alcohol  saturated  with 
mannitol.  The  dried  residue  is  taken  up  with  water  to 
which  ferrous  sulphate  is  added,  and  after  evaporation 
to  dryness  again,  is  extracted  with  hot  alcohol  which 
dissolves  only  the  mannitol,  the  succinic,  lactic  and  acetic 
acids  remaining  in  the  residue  in  the  form  of  insoluble 
ferrous  salts. — J.  H.  L. 


R.    Wahl,    Chicago,    111. 


Malt ;     Manufacture    of- 


U.S.   Pat.   1,068,028,  July  22,  1913. 

In  the  manufacture  of  malt,  the  husks  of  the  cereal  are  first 
cleansed  from  foreign  organisms  adhering  thereto  and,  at 
a  stage  of  the  manufacture,  a  culture  of  lactic  acid  bacteria 
in  a  liquor  soured  by  the  bacteria  propagated  therein,  is 
added.-^J.  F.  B. 

Malt ;     Closed   germinating   vessel  for  the  preparation    of 

green .     J.  A.  Topf  und  Soohne.     Fr.  Pat.  454,309, 

Feb.  14,  1913. 

Air  is  introduced  into  the  vessel  by  one  or  more  ducts 
which,  entering  near  the  top,  pass  downwards  in  the 
\>>sel  and  open  below  the  false  perforated  bottom  on 
which  the  grain  rests,  so  that  during  aeration  the  fresh  air 
passes  upwards  through  the  grain  and  escapes  by  openings 
at  the  top.  All  the  important  openings  are  situated  near 
the  top  of  the  vessel,  in  order  to  minimise  leakage  of 
carbon  dioxide  between  successive  aerations.  Below  the 
false  bottom  is  a  space  in  which,  when  the  vessel  is  closed, 
air  rich  in  carbon  dioxidi  tends  to  accumulate  ;  and  this 
air  may  be  continuously  withdrawn,  cooled  and  freed 
from  excessive    moisture    by   contact    with  a   cold   suit 

(coil)  and  then  conducted  to  the  upper  pari  of  the  rem  I 
w  here  it  is  distributed  over  the  surf aoe  of  the  grain.  The 
apparatus  by  which  this  circulation  and  cooling  of  the  air 

are  effected,  may  be  disposed  outside  the  vessel,  or  iu.-idc, 
'.g.,  within  the  ducts  mentioned  above. — J.  H.  L. 

n 
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Malt ;   Process  of  manufacture  of with  the  useof  added 

nutrititf  subs/a  nets.       J.   von  der  Rammer.       Fr.    Pat. 
464*634,  Feb.   19,  1913. 

The  barley,  not  prerionBly  steeped,  is  introduced  into  a 
tory   drum,   and    in    the   course   of   30 — 30    hours,   is 
ped  three  or  four  times  in  a  nutrient  solution  for  half 
an    hour    each    time.     The    solution    may    contain,    per 
19,909,  about  1  part  each  of  lime,  nitrogen,  potash,  a  carbo- 
hydrate such  as  sugar,  and  other  suitable  matter.     The 
ii  is  then  kept   in  the  drum  for  a  further  period  of 
6S     hours.      Kxccpt     during    the    introduction    and 
running  off  of  the  liquid,  the  drum  is  kept  in  continuous 
rotation  throughout  the  whole  process.     It  is  claimed  that 
■filiation  and  the  formation  of  enzymes  in  the  grain 
inence  at  a  wry  early  Stage  of  the  process,  that  after 
a  time  germination   is  arrested  whilst    modification  pro- 
is  and  that  the  consumption  of  the  endosperm  during 
germination  is  small  owing  to  utilisation,  by  the  embryo, 
(red  matters  in  the  steeping  liquid.     Claim  is 
made   for   a    rotatory   drum    consisting   of   a    perforated 
cylinder  supported  inside  a  corrugated  cylindrical  casing, 
the  corrugations  in  the  latter  forming  channels  by  which 
liquid  from  the  inner  cylinder  can  be  run  off. — J.  H.  L. 

Sulphited  glycerophosphate,  its  mantifacture  and  its  applica- 
tion in  wine  making.  G.  E.  Jacquemin.  First  Addition, 
dated  Mav  17.  1012,  to  Fr.  Pat.  440,778,  May  10,  1911 
(this.!..  1912,844). 

The  applications  of  sulphited  ammonium  glycerophos- 
phate have  been  extended  as  follows: — It  may  be  added 

-1U0  c.c.  per  hectolitre)  to  the  water  used  for  washing 
bowery  pitching  yeast,  and  also  to  beer  wort  (50 — 75  c.c. 
j*  r  hectolitre),  to  distillery  wort,  and,  in  the  preparation 
of  cider,  to  apple  juice  (30 — 80  grms.  per  hectolitre)  prior 

mentation.  In  malting,  the  water  used  for  washing 
the  barley  may  be  treated  with  75 — 100  c.c.  per  100  kilos. 
of  grain. — J.  H.  L. 

Ilery,  sugar  house,  etc.  ;   Process  and  apparatus  for  the 

trtmction  of  Utah  rials   in  the .     V.    Raisin.     First 

lition,  dated    Feb.   21,    1913,  to  Fr.   Pat.   445,976, 
July  11,  1912  (this  J.,  1913,  106). 

The  additions  made  to  the  original  patent  include:    (1) 
ISC  of  an  end  '.ever  or  a  combination  of  endless 

chain.-  provided  with  blades  for  carrying  the  solid  material 
through  the  .traction  chambers,  (2)  the  use  of 

a  mixing  back  in  which  the  material  to  be  extracted  is 
1    with   the   rich   juice  from  the  last   of  the 
chambers,  and   (3)  the  washing  of  the   material  after  it 
has  pasw-d  through  the  chambers  by  spraying  it  on  per- 

r,  which  is  afterwards  used  for 
extraction  in  th<-  chambers. — J.  H.  L. 


■  Ilntinn   of  alrohrd  by  direct  flame  and  by  Steam,      P. 

do.     Fr.  Pat.  166,108,  Jan.  1 1,  1913. 

i   plant  for  the  distillation  of   wine  and   grape   marc, 

a  fnrn»<  ed   in   which  the   heat    is  conducted   by  a 

minder  of  radiating  channels  to  the  n<  rator,  the 

utill*  and  th  in  which  tartar  i^  extracted  from  the 

mare.     The  apparatus  comprises  stills  heated  by  a  water- 

l-o  an   elongated   form   of  dephlegmator  of 

whieh  the  lower  end  is  vertical  bu1  which  is  bent  over  so 

that   the  it    of    it    inclines  downwards  slightly 

■  nd  remote  from  the  Mill.     This  dephlegmator 

kle  into  comparl  men!  -  for  the  efficient  baffling 

ir.  and  further  dephlegmation  i  in  a 

r. — J.  U.  L. 


A     Otb   U  in.     First 


'/  — 
d    Feb.  Tl.    1913,  t-,   Fr.    Pal     138  185 
Dee.  S3,  1911.     Under  Int.  Coot.,  Feb.  23,  1912. 

I  .97  of  1913  ;  tin-  J.,  1918,  649     T.  F.  B. 

■■</  ihi  1,1 1 .  whereby  n  detergent 
'/   other  art    obtained.     Eni      Pal      I'.  971 

\If.  '      ' 

a  ml  other  liquids     Fng 
P  •.    17,471 


XIXa.— FOODS. 

Mill:;  Chemical  changts  produced  in  coles'1 by  pas- 
teurisation. P.  Rupp.  U.S.  Dept.  Agric,  Bureau  of 
Animal  Ind.,  Bull.  166,  April  22,  1913,  1—15. 

When  milk  is  pasteurised  at  a  temperature  of  62-8°  C. 
(145°  F.)  for  30  minutes,  it  does  not  undergo  any  appre- 
ciable chemical  change.  The*quantitios  of  phosphoric 
acid,  calcium,  and  magnesium  in  milk  pasteurised  at 
68-3°  C.  (155°  F.)  are  practically  the  same  as  in  raw  milk. 
The  albumin  is  not  coagulated  at  62-8°  O,  but  at  65-6°  C. 
(150°  F.)  5-76  per  cent.,  at  68-3°  C.  12-75  per  cent.,  and 
at  71-1°  C.  (160°  F.)  30-78  per  cent,  of  the  albumin  is 
rendered  insoluble.  The  time  required  for  coagulating  the 
casein  by  rennin  is  slightly  less  in  milk  pasteurised  at 
temperatures  up  to  65°  C.  (149°  F.),  than  it  is  in  the  case 
of  raw  milk  ;  at  75°  C.  (167°  F.),  the  time  is  almost 
doubled.  The  acidity  is  slightly  diminished  in  pasteurised 
milk.— W.  P.  S. 

Milk  ;   Influence  of  calcium  chloride  on  the  coagulation  of 
.     L.  Lindet.     Comptes  rend.,  1913,  157,  381—384. 

The  addition  of  calcium  cldoride  to  milk  increases  the 
quantity  of  proteins  in  the  curd  when  the  milk  is  coagu- 
lated. This  is  due  to  the  reaction  between  the  calcium 
chloride  and  the  natural  phosphates  and  citrates  contained 
in  the  milk.  The  author  is  of  opinion  that  milk  contains 
two  caseins  ;  the  one  (/3)  is  present  in  small  quantity,  and 
is  entirely  soluble  in  the  milk  serum,  whilst  the  other  (a) 
is  dissolved  to  the  extent  of  about  10  per  cent,  of  its 
quantity,  the  remainder  being  present  in  colloidal  sus- 
pension.— W.  P.  S. 

Patents. 

Cereal  coffee  or  coffee  substitute.  J.  H.  Kellogg,  Battle 
Creek,  Mich.  U.S.  Pats.  1,069,265,  1,069,266, 1,069,267, 
and  1,069,268,  Aug.  5,  1913. 

(1).  A  decoction  of  "cereal  coffee  "  is  evaporated,  sugar 
is  added,  and  the  syrup  obtained  is  mixed  with  "  cereal 
coffee  "  so  as  to  form  a  coating  on  the  same.  (2).  A 
roasted  cereal,  in  granular  form,  is  coated  with  the  syrup 
obtained  by  concentrating  a  decoction  of  "cereal  coffee." 
(3).  A  mixture  of  malt  and  cereal  grains  is  roasted  and 
extracted  with  boiling  water  ;  the  extract  is  concentrated 
to  a  syrupy  consistence  and  added  to  about  one-half  of 
the  extracted  grains,  the  mass  being  then  dried.  (4). 
"  Cereal  coffee "  is  extracted  with  boiling  water,  the 
extract  is  concentrated,  and  the  "grounds"  are  dried; 
the  latter  are  then  coated  with  the  syrupy  extract,  and 
again  dried. — W.  P.  S. 

Margarine   and   analogous    substances ;     Manufacture    of 

using  cooling  surfaces  for  cooling  the  liquid  fata 

or  emulsions.  E.  Schou.  Fr.  Pat.  454,640,  Feb.  20, 
1913. 

The  liquid,  especially  a  margarine  emulsion  of  the  same 
composition  as  is  desired  for  the  finished  margarine, 
is  applied  to  the  cooling  surface  in  a  thin  film,  and  is 
removed  by  a  scraper  in  the  form  of  thin  soali  S,  which  are 
afterwards  warmed  so  as  tj  soften  th?  fat,  and  agglomerated 
by  pressure  into  a  homogeneous  and  coherent  mass. — A.  S. 

Coffee  beans  ;  Process  of  treating for  the  elimination  of 

deleterious  constituents  thereof.  Gebr.  von  Niessen, 
Berlin.  Eng.  Pat.  23.087,  Oct.  9,  1912.  Under  Int. 
Cony.,  Oct.  9,  1911. 

mi    IV.  Fat.  449,3^3  of  1912  ;  this  J.,  1913,  504.— T.  F.  B. 

Discharge  of  liquid  from  centrifugal  separators.     Fr.   Pat. 
454,010.     Set    1. 


XIXb— WATER    PURIFICATION  ; 
SANITATION. 

Manganese  in  drinking  and  mineral  /raters.    F.  Jadin  and 
A.    Aatruo.    Comptes   rend.,    1913,    157,  338    339. 

From  I  to  3  lit''     "f  each  of  a  number  of  waters  were 
porated,  and  the  mangatu  e  in  the  residues  determined 
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colorimctrically.  Of  the  supply -waters  of  eight  towns 
fojr  contained  no  manganese,  and  the  others  not  more  tl  an 
00015  mgrm.  per  litre.  Six  Vichy  (mineral)  waters  con- 
tained from  010  to  0-20  mgrm.  per  litre,  and  three  Boulou 
(mineral)  waters  had  from  009  to  0-15  mgrm.  per  litre. 

— T.  St. 


Lead ;  The  action  of  an  alkaline  natural  water  on  — — . 
J.  F.  Liverseege  and  A.  W.  Knapp.  British  Association. 
Section  B. — Birmingham,  1913.     (Advance  proof.) 

Ttie  water  supply  of  Birmingham  is  gathered  chiefly  in 
Wales.  The  water  is  slightly  alkaline  :  it  does  not  appre- 
ciably dissolve  lead  (absence  of  "  phimbo-solvency "), 
but  unless  treated  it  corrodes  or  "  erodes  "  bright  sheet 
lead.  To  prevent  any  danger  from  this  action,  a  small  pro- 
portion of  powdered  chalk  is  added  to  the  water  in  Wales. 
This  treated  water  flows  to  Birmingham  through  an 
aqueduct  seventy-three  miles  long.  Lead  jApes. — As  a 
rule  a  pipe  becomes  with  age  less  sensitive  to  the  action 
of  the  water.  Treatment  of  now  pipes  with  a  dilute 
solution  of  potassium  permanganate  gives  them  a  consider- 
able power  of  resistance  to  the  action  of  the  water. 
Sheet  lead. — Many  experiments  were  made  on  the  sheet 
lead  "  erosion  "  test,  and  for  practical  purposes  a  duration 
of  one  day  is  preferred  to  that  of  seven  or  fourteen  days. 
Erosion  appears  to  be  due  to  the  action  of  oxygen  in  the 
presence  of  water.  The  amount  of  lead  eroded  depends 
on  the  distance  from  the  lead  to  the  water  surface,  is 
generally  proportional  to  the  area  of  the  surface  of  the 
lead  exposed,  and  does  not  depend  on  the  volume  of  the 
water.  With  untreated  water,  carbon  dioxide  up  to  one 
per  cent,  by  volume  produced  little  effect  on  the  amount 
of  erosion  ;  when  two  or  more  per  cent,  of  carbon  dioxide 
is  present  erosion  no  longer  occurs ;  the  liquid  remains 
clear,  but  lead  is  dissolved,  in  amount  much  less  than  that 
removed  by  erosion.  Given  sufficient  oxygen,  the  alkalin- 
ity of  the  water  is  the  principal  factor  determining  the 
amount  of  erosion.  The  use  of  (a)  lime  to  prevent  erosion 
was  not  found  satisfactory,  the  presence  of  three  to  nine 
parts  per  100,000  of  water  reduced  the  erosion,  but  smaller 
or  larger  quantities  were  of  little,  if  any,  use.  Four  parts 
per  100,000  of  (6)  calcium  carbonate  gave  protection,  and 
as  little  as  two  parts  per  100,000  of  (c)  calcium  bicarbonate 
were  sufficient  to  practically  prevent  erosion.  (See  also 
Heap,  this  J.,  1913,  771  ;    881.) 


Lead   poisoning ;     Preventive    and    curative    treatment    of 

industrial .      T.    Oliver.      Lancet,   Aug.    23,    1913, 

527—529. 

H.  Lewis  Jones  pointed  out,  1 1  years  ago,  that  the  elimina- 
tion of  lead  from  the  system  in  cases  of  lead  poisoning 
is  facilitated  if  an  electric  current  be  passed  through  a 
single  bath  in  which  the  patient  is  immersed.  The  author 
now  recommends  a  method,  suggested  by  T.  M.  Clague, 
in  which  two  baths  are  used,  the  anode  being  in  one  and 
the  cathode  in  the  other.  Arm  and  leg  baths  made  of 
earthenware  or  wood  are  used,  in  which  several  persons 
can  be  treated  at  once.  The  resistance  of  the  water  is 
reduced  by  addition  of  sodium  chloride,  and  using  an  E.M.F. 
of  16  volts,  a  current  of  from  20— -40  milliamperes  is 
introduced  gradually  through  a  rheostat.  The  electrodes 
arc  of  aluminium,  the  anode  being  placed  in  the  leg  bath 
and  the  cathode  in  the  arm  bath,  so  that  the  whole  of  the 
current  has  to  pass  through  the  body  of  the  patient.  The 
method  has  been  tested  on  workmen  engaged  in  the  manu- 
facture of  white  lead  with  encouraging  results  ;  the  bath 
was  given  for  half  an  hour  daily  or  on  every  second  day. 
Lead  was  always  found  in  the  bath  and  on  the  cathode, 
even  in  the  case  of  a  patient  who  had  not  worked  for  10 
weeks  ;  here  the  lead  could  have  come  only  from  tho 
tissues  of  the  body  and  not  from  a  deposit  on  the  skin. 
The  health  of  the  workmen  improved  under  the  treatment 
and  the  well-marked  blue  line  on  the  gums,  symptomatic 
of  plumbism,  disappeared  much  more  rapidly  than  under 
medicinal  treatment.  The  double  electric  bath  treatment 
is  recommended  not  only  for  curative  purposes,  but  also 
as  a  preventive  measure  in  suspected  cases  before  well- 
marked  symptoms  appear. — A.  S. 


Oxidising  agents  [in  the  sterilisation  of  water] ;    Electro- 
chemical indicator  for .     E.  K.   Rideal  and  U.  R. 

Evans.  Analyst,  1913,  353—363. 
The  authors  describe  apparatus  designed  primarily  to 
indicate  when  sufficient  oxidising  agent  (hypochlorite, 
chlorine  or  ozone)  has  been  added  for  the  sterilisation  of 
water.  The  water  is  passed  at  a  constant  rate  through  a 
narrow  tube  of  copper  which  is  insulated  from  an  axial 
rod  of  platinum.  These  metals  arc  connected  with  the 
poles  of  a  sensitive  galvanometer  of  high  resistance.  When 
ordinary  tap  water  is  flowing  through  the  tube  the  only 
current  which  passes  is  that  necessary  to  replace  the 
hydrogen  carried  away  from  the  platinum  pole  by  the 
flowing  water.  This  is  very  small  in  amount  and  maj  be 
corrected  for  in  the  zero  adjustment  of  the  galvanometer. 
In  the  presence  of  an  oxidising  agent  the  hydrogen  is 
removed  more  rapidly  and  a  greater  current  must  flow 
in  order  to  keep  the  concentration  of  hydrogen  at  the 
platinum  pole  up  to  the  small  polarisation  value.  The 
magnitude  of  the  current  is,  at  small  concentrations,  an 
indicationof  the  amount  of  oxidising  agent  present.  The 
temperature  and  rate  of  flow  must  be  kept  constant  as  far 
as  possible.  With  the  authors'  most  sensitive  ammeter 
1  part  of  chlorine  per  million  gave  a  deflection  of  10  scale 
divisions  on  the  ammeter.  The  measurements  arc  not 
interfered  with  in  the  presence  of  dissolved  salts  such  as  are 
usually  found  in  ordinary  water.  It  will  be  noted  that 
since  the  current  is  only  dependent  on  the  amount  of 
oxidising  agent  passing  within  striking  distance  of  the 
platinum,  it  is  not  greatly  dependent  on  the  resistance  of 
the  circuit,  so  that  the  cell  approximates  more  to  a  constant 
current  generator  than  to  a  constant  E.M.F.  generator. 
When  mineral  acids  are  present  in  the  water  there  is  at 
first  a  big  deflection  owing  to  the  new  equilibrium  con- 
ditions demanded  by  the  greater  hydrion  concentration  of 
the  electrolyte.  As  the  concentration  of  hydrogen  in  and 
around  the  platinum  approaches  the  value  required  for 
the  new  conditions  the  current  sinks,  but  never  quite 
reaches  the  value  for  neutral  solutions.  The  small  residual 
deflection  is  due  to  the  fact  that  when  there  is  more 
hydrogen  in  the  platinum  it  is  more  rapidly  removed  by  the 
flowing  watei,  and  more  current  is  required  to  replace  it. 
With  some  oxidising  agents  (e.g.,  hydrogen  peroxide)  a 
temporary  deflection  in  the  negative  direction  is  observed, 
which  disappears  and  is  replaced  by  a  low  positive  deflec- 
tion. This  is  probably  accounted  for  by  the  fact  that  at 
first  the  peroxide  has  a  greater  power  of  absorbing  h\  clrions 
at  a  copper  surface  than  of  attacking  the  hydrogen 
occluded  in  platinum.  Some  reducing  agents  (e.g.,  phenyl- 
hydrazine  hydrochloride)  cause  a  permanent  negative 
deflection,  probably  because  they  absorb  OH'  ions  at  the 
platinum  pole  and  discharge  hydrogen  at  the  other,  owing 
to  the  superior  catalytic  properties  of  the  platinum. 

Disinfection  of  faeces  and  town  sewage,  and  treatment  of  the 
latter  with  nitrates.  E.  Glaser.  Arch.  Hyg.,  1913,  77, 
165—309.  Chem.  ZentA,  1913,  2,  623—624. 
The  decomposition  of  nitrates  added  to  sewage  is  due  to 
bacteria,  for  whilst  it  proceeds  vigorously  under  non-sterile 
conditions,  it  takes  place  neither  in  the  light  nor  in  the  dark 
after  sterilisation ;  the  decomposition  by  bacteria  is 
accelerated  by  light.  Disinfection  of  Vienna  sewage  was 
effected  within  2  hours  with  bleaching  powder  at  a  concen- 
tration of  1  :  2000,  and  frequently  even  at  1  :  5000.  For 
detecting  variations  in  the  character  of  Bewage,  deter- 
mination of  the  electiical  conductivity  is  considered 
preferable  to  that  of  the  permanganate  consumption, 
but  it  is  not  suitable  for  controlling  the  purification, 
for  the  changes  involved  take  place  mostly  in  the  organic 
substances  which  have  little  effect  on  the  conductivity. 
The  decrease  in  the  content  of  fat  in  the  suspended  matter 
and  in  sewage  sludge  is  attributed  to  t  he  action  of  «n/.\  mes  : 
considerable  quantities  of  lipase  and  smaller  quantiti 
diastase,  pepsin,  and  trypsin  are  present  in  \  ienna  Be* 

— A.  o. 

Cakiuw  thioaraenaie  at  n  aprav.    8.  EL  Kati  and  P.  D. 

Buckminsier.     .1.  In.l.  Eng.  (hem..  1913,  5.  (•' 
Calcium  thioarsenate  solution  was  prepared  by  dJaBolring 
precipitated  arsenic  triaurphide  (25  gnu*,)  in  a  "lime- 
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sulphur  "'  solution  of  >i<.  gr.  1-310  (100  O.O.),  together 
with  a  small  quantity  (Oo  gnu.)  of  gelatin.  The  resulting 
solution,  after  filtering,  had  the  so.  gr.  1-37,  and  on 
exiH>>ure  to  air,  decomposed,  yielding  a  yellow  gel  which 
on  drying    adhered  tenaciously  to  the  underlying  surface. 

Experiments  by  CL  Brooks  on  I'tnieillium  gktucutn  spores, 
with  BOhltions  of  sp,  gr.  10003  to  1-01,  showed  that  the 
thioarsenate  solutions  are  many  times  more  powerful  as 
a  fungicide  than  '"  lime-sulphur  "  solutions  of  the  same 
density.  The  thioar.-enate  solutions  injure  apple  foliage, 
but  may  prove  useful  for  spraying  plants  less  sensitive  to 
arsenic. — A.  B. 

Patents. 

Sewage  sludge  ;  Method  and  apparatus  for  effecting  odourless 
decomposition  of .  K.  Imhoff  and  H.  Blunk,  Essen- 
Ruhr,  Germany.  Eng.  Pat.  9092,  April  17,  1913. 
Under  Int.  Coin.,  April  30,  1912. 

The  sludge  h  pumped  into  an  equalising  chamber  and 
discharged  thence  into  a  tank  in  such  a  manner  that  it 
mixes  with  the  decomposing  sludge  already  in  the  tank. 
Henna  are  provided  for  maintaining  a  constant  level  of 
liquid  in  the  tank  and  for  supplying  a  current  of  water, 
air,  or  gas  to  the  lower  portion  of  the  tank  in  order  to  aid 
in  the  niixiii'.'.  An  alternative  method  consists  in  pumping 
a  portion  of  the  deconipo>ini:  sewage  into  the  pipe  through 
winch  the  fresh  sludge  Ls  introduced.  A  series  of  inclined 
baffle-plates  may  be  fitted  in  the  tank  to  ensure  complete 
mixing  of  its  contents.  When  decomposed  sufficiently 
the  sludge  is  discharged  through  a  pipe  extending  to  the 
bottom  of  the  tank. — W.  P.  S. 

Sightsoil  ;    Process  and  apparatus  for  (he  treatment  of 


and  extraction  of  ammonia  from   ammoniacal  solutions 
in  the  cold.     Soc.   anon.    La  Suburbaine   (Vidangcs  et 
agrafe).     Fr.    Pat.    164,498,    Feb.    18,    1913.     Under 
Int.  Con  v..  Feb.  21,  1912. 

The  ni.-ht-oil  or  other  ammoniacal  liquid,  togother  with 
milk  of  lime,  is  pulven-ed  by  a  turbine  device  and  a  strong 
•  urn-nt  of  air  i>  brought  into  intimate  contact  with  the 
spray.  The  air,  laden  with  ammonia,  then  passes  to  an 
ab*orp'i<>n  <  hamrxr  where  it  is  washed  by  an  acid  in  the 
form  of  -pray.  The  liquid  from  the  first  chamber  may 
lased  to  ■  Meond  chamber,  where  it  is  again  pulverised, 
and  fo  on,  fhfl  -am<-  OUTrenl  of  air  being  drawn  through  all 
the  chamber-  in  -uecession. — A.  >. 

Wul-rjftrif>/ing  plant.     J.  C.  Parr,  .Toplin,  Mo.      U.S.Pat. 
1,009,368*  Aug  5,  1913. 

•.  pped  bairim  an-  filled  with  filtering  material, 
in-  l«iiiL'  inclined  upwards  from  the 
The  filtering  material  extends  above  the 
-kimminz  weir,  over  which  the  water  flows  from  one  basin 
to  the  next  lower  one.  Means  are  provided  for  passing 
a  ck»an.-in'_'  fluid  upwards  through  th<j  filten  and  for 
drawing  off  this  Bum  and  the  sediment  removed  by  it. 

— W.  I'.S. 

■iti'in  and  sterilisation  of  bur  and  other  liquids.     0.  H. 
I,   London.     Bog,    VtA.    17,172,   July   27,    1912 

>'|e   for   the    u-e   of   known    altering   materials 
imy  -  i   with  gim-coiton   in   the   form  of  acetic  acid 

I*  r  i  enl    of  snai-cotton,  and 
geUfirn-e<|  by  immersion  in  water. — J,  11.  I.. 

by    ultra  violet    rays  '     Apparatus  for  . 

linghausen,  A.  Helbronner  and  v.  Henri. 
Addition,  dated  April  20.  1*1 12,  to  Fr.  Pat.  463,191, 
Marrh  tt  1913,  700). 

I>»   u.«ini'   a    U-shaped    lamp,    the    inner   wall   at    the    bend 
ely  heated,  an  tl.  thi    ihorte  I 

path   and    hence   in   paHam;?   round    the    Ixnd   appro*  he 
eJ/MM'  to  the  inner  wall.      In  order  to  avoid  trouble  due  t,, 

■  ansa,  the  inner  wall  i-  Made  thicker  at  thi-  part,  or  is 
I  with  projecting  rib-  which  direct  tie    ire  ;1Way 
wall  of  the  tube.  -A 


Tobacco  preparations  ;    Manufacture  of- 


-.  T.  Oclen- 
heinz,  Karlsruhe,  Germany,  and  A.  A.  van  der  Meulcn, 
Hilversum,  Holland.     Eng.  Pat,  17,037,  July  22,  1912. 

Ready-fermented,  high-grade  tobacco  or  its  constituents 
are  extracted  first  with  alcohol  "  or  a  liquid  of  the  nature 
of  alcohol  "  and  then  with  water,  or  first  with  water  and 
then  with  alcohol ;  the  two  extracts  are  mixed  and  the 
juice  pressed  out  of  the  extracted  tobacco  is  added  to  the 
mixture.  Similar  liquid  preparations  are  obtained  by 
subjecting  the  juice  of  green  tobacco  plants  to  a  process 
corresponding  to  the  fermentation  of  tobacco  leaves  ;  this 
may  be  done  by  gradually  heating  the  juice  to  60° — 70°  O, 
until  a  "  peculiar  aroma  "  indicates  the  end  of  the  process. 
Any  decomposition  products  may  be  removed  from  tho 
preparations  obtained  by  either  process,  by  heating  for 
a  short  time  to  about  80°  C.  during  or  after  the  treatment. 
A  pure  culture  of  the  bacteria  active  during  the  fermenta- 
tion, which  may  be  obtained  from  superior  tobacco,  may 
be  added  to  the  juice  during  or  after  the  treatment  in  the 
second  method  described.  Loss  of  nicotine  may  be 
avoided  by  adding  a  suitable  aoid,  etc.,  to  the  liquid,  or 
the  nicotine  may  be  extracted  by  known  means.  Prepar- 
ations made  in  the  above  manner  may  be  used  in  horticul- 
ture and  agriculture,  or  they  may  serve  for  treating 
low-grade  tobaccos. — T.  F.  B. 


Disinfectants  ;    Manufacture  of  solid 


-.     Chem.   Fabr. 
Vahrenwald,"  Ges.  m.  b.  H.     Fr.  Pat,  453,923,  Aug.  13, 
1912. 

Phenylsulphuric  or  cresylsulphuric  acid  or  homologues 
of  the  same  are  mixed  with  borax  or  zinc  oxide  or  a 
mixture  of  the  two.  The  borax  or  zinc  oxide  may  bo 
replaced  partly  or  completely  by  alkali  sulphates  or 
chlorides.  The  solid  disinfectants  thus  obtained  are 
soluble  in  water  and  may  be  mixed  with  sulphites  or  with 
paraformaldehyde. — A.  S. 

Arsenate   of  lead;    Acid [Insecticide].     C.    H.    Hall, 

Assignor    to    Corona    Chemical    Co.,    Milwaukee,    Wis. 
U.S.  Pat.  1,064,639,  June  10,  1913. 

A  relatively  strong  solution  of  say  disodium  arsenate 
is  added  to  a  very  dilute  solution  of  a  lead  salt  (such  as 
lead  nitrate),  and  the  precipitate  obtained  is  pressed,  dried 
and  powdered.  The  product  is  specially  suited  for  use 
as  an  insecticide  and  is  claimed  as  "  a  dry,  soft,  white, 
bulky  powder,  essentially  acid  arsenate  of  lead  (PbHAs04), 
distinguished  by  the  fact  that,  when  mixed  with  water  in 
the  percentage  of  15  grms.  to  a  total  volume  of  250  c.c. 
and  allowed  to  settle,  the  line  of  demarcation  between  tho 
clear  and  clouded  parts  of  the  fluid  is  not  below  175  c.c.  at 
the  end  of  5  minutes." — F.  Sodn. 


Sewage ;     Apparatus  for   treating 


-.  H.  Fairbrothcr, 
London.  From  Hammond  Engineering  Co.,  Warren, 
Pa.,  U.S.A.     Eng.  Pat.  18,502,  Aug.  12,  1912. 

See  U.S.  Pat.  1,035,797  of  1912  ;  this  J.,  1912,  837.— T.F.B. 

Liquids  ;  Apparatus  for  treating by  means  of  ultra- 
violet rays.  V.  Henri,  A.  Helbronner,  and  M.  von 
Recklinghausen,  Paris.  U.S.  Pat.  1,068,898,  July  29, 
1913. 

Ski;  Eng.  Pat,  12,947  of  1910  ;  this  J.,  191 1,  708.— T.  F.  P. 
Insecticide  soap.     Addition  to  Fr.  Pat,  444,021.    See  XII. 


XX.    ORGANIC  PRODUCTS  ;  MEDICINAL 
SUBSTANCES  ;  ESSENTIAL  OILS. 

Epim  pin  mi-  |  nil i n  n  nl ine]  in  desiccated  suprarenal  glands, 

Culm -i metric  deh  rmination  of .     A.  Seidell.    J.  Biol. 

(he,,,.,  1913,  15.  197—212. 

Tilh  potassium   iodate  method  (Hale  and  Seidell,  Amer.  J. 

Pharm.,  191 1,  83,  551),  the  phoephotungstic  acid  method  of 
Folin  and  Denis  (this  J.,  1913,  169),  and  the  use  of  the  gold 
chloride  reagent  proposed  by  Gautier  (Compt.  rend.  BOO. 
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biol.,  1912,  73,  564)  all  present  certain  disadvantages  or 
defects  when  applied  to  the  standardisation  of  commercial 
suprarenal  glands.  The  author  proposes  a  method  based 
on  the  use  of  manganese  dioxide  (the  commercial  product, 
not  specially  purified)  as  oxidising  agent.  0-01  grm.  of 
the  sample  is  shaken  thoroughly  with  0-005  grm.  of 
manganese  dioxide  and  10  c.c.  of  water,  and  after  standing 
for  1  hour,  the  mixture  is  filtered  into  a  test-tube,  and 
the  colour  compared  with  that  of  a  colour  standard  in  a 
test-tube  of  similar  dimensions.  The  colour  standards 
are  prepared  from  solutions  of  cobalt  chloride  (2  grms. 
CoCl2,6H20  and  1  c.c.  of  concentrated  hydrochloric 
acid  per  100  c.c.)  and  gold  chloride  (0-1  grm.  Au  per 
100  c.c.)  as  shown  in  the  following  table  : — 


Colour  standard. 

Epinephrine. 

Cobalt  solution. 

Gold  solution. 

Water. 

grm. 

c.c. 

c.c. 

c.c. 

0-00001 

MS 

0-70 

8-15 

O-O0UU2 

1-85 

0-95 

7-20 

0-00003 

2-40 

1-10 

6-50 

0-00004 

2-95 

1-25 

5-80 

0-00005 

3-50 

1-30 

5-20 

0-00006 

4-05 

1-35 

4-60 

0-00008 

5-15 

1-55 

3-30 

0-00010 

6-30 

1-75 

1-95 

The  method  gives  somewhat  higher  results  than  the 
phosphotungstic  acid  method. — A.  S. 

Oil  of  cypress.     G.  Zaloue.     Bull.  Soc.  Chim.,  1913,  13, 

752—754. 

The  branches  of  Cupressus  sempervirens  fastigiata  L. 
yielded  about  0-25  per  cent,  of  essential  oil  which  had  the 
following  characters  :  sp.  gr.  0-8744  at  15°  C.  ;  optical 
rotation  +12°  6';  optical  rotation  of  acetylated  oil 
+  14°  16';  soluble  in  3-5  volumes  of  90  per  cent,  alcohol ; 
acid  value  0-7  ;  saponification  value  4-9  ;  saponification 
value  after  acetylation  14-7.  The  amount  of  essential 
oil  obtained  from  the  branches  of  C.  lusitanica  Mill,  was 
about  0-2  per  cent.  The  characters  were  :  sp.  gr.  0-8723  at 
15°  C.  ;  optical  rotation  +9°  10' ;  optical  rotation  after 
acetylation  +8°  36' ;  soluble  in  3  volumes  of  90  per  cent, 
alcohol;  acid  value  1-05;  saponification  value  9-8  ; 
saponification  valae  after  acetylation  26-6.  The  cones  of 
C.  sempervirens  yielded  0-415  per  cent,  of  essential  oil. 
The  characters  were:  sp.  gr.  0-8739  at  15°  C.  ;  optical 
rotation  +29°  52' ;  optical  rotation  after  acetylation 
+  29°  48';  soluble  in  4  volumes  of  90  per  cent,  alcohol; 
acid  value  10;  saponification  value  9-8;  saponification 
value  after  acetvlation  21  0. — F.  Shdn. 


Citral    in   oil    of  lemon ;    Determination   of 


J.  C. 


Umney.     Perfum.  and  Essent.  Oil  Rec,  1913,  4,  269. 

Concordant  results  can  be  obtained  by  different  analysts 
if  the  following  process  be  adopted.  20  grms.  of  oil  are 
boiled  for  30  mins.  under  a  reflux  condenser  with  20  c.c. 
of  2V/2  solution  of  hydroxylamine  hydrochloride  in  80  per 
cent,  alcohol,  8  c.c.  of  iV/1  alcoholic  potash  and  20  c.c. 
of  alcohol  in  a  200  c.c.  flask.  After  cooling,  the  solution  is 
diluted  with  250  c.c.  of  water,  the  hydrochloric  acid 
combined  with  hydroxylamine  is  neutralised  with  alcoholic 
potash,  using  phenolphthalein  as  indicator,  and  the 
hydroxylamine  remaining  uncombined  with  the  citral 
is  then  titrated  with  N  /2  sulphuric  acid,  using  methyl 
orange  as  indicator.  A  blank  test  is  made  without  tbf 
oil  of  lemon,  and  the  difference  between  the  number  rf  c.c. 
of  acid  i-equircd  in  the  two  tests,  when  multiplied  by  0076 
gives  the  amount  of  citral.  Five  independent  analysts 
working  on  similar  samples,  obtained  the  following  results  : 
4,  4,  3-82,  3-8,  and  3-86  per  cent,  respectively,  by  the 
above  method. — A.  S. 

Japanese  peppermint  oil.     Y.    Shinosaki.     J.    Ind.    Eng. 
Chem.,  1913,  5,  6.38—660. 

The  author  gives  a  series  of  tables  showing  ( 1 )  a  comparison 
of  peppermint  plants  of  English,  German,  and  Japanese 
origin  cultivated  at  Hokkaido,  Japan,  and  of  the  oils 
therefrom,   (2)  a  comparison  of  the  oils  from   plants  of 


German  and  Japanese  origin  cultivated  at  Okayama, 
(3)  a  comparison  of  different  methods  of  drying  the 
herb  both  as  to  yield  of  dried  herb  and  of  oil  and  characters 
of  oil,  (4)  characters  of  leaf  oils,  and  (5)  characters  of  com- 
mercial peppermint  oils. — A.  S. 

Eucalypts  and  their  economics  ;    Some  New  England . 

R.  T.  Baker  and  H.  G.  Smith.  J.  and  Proc.  Royal  Soc. 
N.S.  Wales,  1911,  45,  267—291. 

The  ground  covered  by  the  authors  includes  botanical 
descriptions  of  and  the  chemistry  of  the  oils  obtained  from 
several  species  of  Eucalyptus.  E.  acaeiaeformis,  Deane  and 
Maiden,  yielded  0197  per  cent,  of  essential  oil.  This  had 
the  sp.  gr.  0-8864  at  15°  C.  ;  aD=+35-7°,  refractive  index 
1-4713  at  20°  C,  and  was  insoluble  in  10  vols,  of  80  per 
cent,  alcohol.  The  saponification  value  determined  by 
boiling  with  potassium  hydroxide  was  17-41  and  by  2 
hours  contact  in  the  cold  16-21.  A  fairly  large  amount  of 
geranyl  acetate  was  present.  The  leaves  of  E.  Andrewsi 
J.  H.  Maiden  yielded  1-27  per  cent,  of  oil.  The  characters 
wercsp.  gr.  0-8646  at  15°  C. ;  ao= — 41-5°;  refractive  index 
1-4854  at  20°  C. ;  saponification  value  4-3;  insoluble  in 
10  vols,  of  80  per  cent,  alcohol.  The  principal  constituents 
are  Z-phellandrene  and  piperitone.  Oils  from  E.  Bridgesi- 
ana,  R.T.B.  had  the  characters  :  sp.  gr.  0-9223—0-9246  ; 
aD=  +  l-9°  to  +1-8°;  refractive  index  1-4716  to  1-4729 
at  19° — 20°  C. ;  eucalyptol  in  portion  distilling  below 
183°  C,  73—78  per  cent.  The  oil  of  E.  laevopinea  R.T.B. 
consists  principally  of  Z-pinene.  The  chief  constituent 
of  the  oil  of  E.  nova-anglica  is  rf-pinene.  The  oil  of  E. 
campanulata  consists  for  the  most  part  of  phellandrene,  and 
a  vield  of  0-851  per  cent,  was  obtained  from  the  leaves. 

— F.  Shdn. 

Melaleucas  ;    Australian and  their  essential  oils.     Ill, 

and  IV.  R.  T.  Baker  and  H.  G.  Smith.  J.  and  Proc. 
Roy.  Soc.  N.S.  Wales,  1910,  44,  592—615;  1911,  45, 
365—378.     (See  also  this  J.,  1908,  353,  765.) 

M.  trichostachya.  Material  (dry  leaves  and  branchlets) 
from  (a)  Gladstone,  Queensland  and  (b)  Port  Macquarie, 
N.  S.  Wales,  was  examined,  the  yield  of  oil  being 
(a)  1-25  and  (6)  2-58  per  cent,  respectively.  The  oil  is  one 
of  the  richest  in  cineol  (SO — 81  per  cent.)  of  any  known 
essential  oil  and  possesses  the  advantage  over  the  oils 
of  Eucalyptus  globulus,  etc.  of  being  quite  colourless. 
The  characters  of  the  oil  were  :  sp.  gr.  at  15°  C,  (a)  0-9144, 
(6)  0-9153;  aD  =  («)  +2-3°,  (b)  +3-1°;  refractive  index 
at  20°  C,  (a)  1-4636,  (b)  1-4655.  The  oil  is  soluble  in  1-3 
vols,  of  70  per  cent,  alcohol,  and  besides  cineol,  contains 
small  quantities  of  terpinyl  acetate  and  a  high-boiling 
sesquiterpene.  When  dissolved  in  acetic  acid  and  treated 
with  excess  of  bromine,  a  colouration  changing  from  reddish 
through  violet,  to  deep  indigo-blue  is  produced.  This 
colour  reaction  is  due  to  the  sesquiterpene ;  it  is  also 
given  by  the  oil  of  M.  uncinala,  and  less  distinctly  by 
that  of  M.  linariifolia,  but  not  by  that  of  M.  thymifolia. 

M.  bracteata.  The  oil  (yield,  about  1  per  cent.)  has 
the  sp.  gr.  1032—1036  at  18°  C,  aD  =  — 1-4°  to— 3-1°, 
wD  at  20°  C.  =1-5325— 1-535,  saponif.  value,  5-3—20-8; 
acid  value,  0-7 — 1-26  ;  it  is  soluble  in  0-7 — 0-8  vol.  of  70  per 
cent,  alcohol.  The  chief  constituent  is  methyleugenol 
(70  per  cent.),  and  there  are  present  also  eugenol  (0-36 
per  cent.),  cinnamic  acid  (0-33  per  cent.),  oinnamic  aldehyde, 
cinnamyl  cinnamate  (styracin),  and  Z-phcllandrene. 
Methyleugenol  could  probably  be  obtained  more  cheaply 
and  in  larger  quantity  from  this  species  of  Melaleuca 
than  from  any  other  source. 

M.  slyphelioides  yields  only  traces  of  essential  oil. 

M.  genistifolia.  "The  oil  (yield,  0-526  per  cent.)  consists 
mainly  of  i-pinene  (80 — 90  per  cent.). 

M.  gibbosa.  The  yield  of  oil  is  only  0-168  per  cent. 
The  oil  contains  61-5  per  cent,  of  oineol  and  alao  </-pincnc 
and  small  quantities  of  eater  and  sesquiterpene. 

M.  pauciflora.  The  oil  (yield  0-3  per  cent.)  is  free 
from  pinene  ;  it  contains  8-7  per  cent,  of  oineol,  but  the 
principal  oonstii uent  appears  to  be  a  higJa-boiling  sesqui- 
terpene, similar  to  that  present  in  smaller  Quantities  in 

many  other  Melaleuca  oils,  and  to  which  the  chat  act<  i  TBI  to 
colour  reaction  described  for  M.  trichostachya  oil  (sec  above) 
is  due. — A.  S. 
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'.anthtra  ;    A   MM  MMGMt  of ,  and  its  essential  oil. 

K    T.  ii.iki  r  and  11.  G.  Smith.     J.  ami  Proc.  Royal  Soc. 

.\  B.  Wales,  1918,48,  103—110. 

The  Into  <>f  a  new  species  of  Prostanthera,  P.  cineolifera, 

yielded   0*71    pax   cent,    of   oil.     The    characters    were; 

n.  0-9204  at   l.V  CL,  refractive  index  1-4711  at  22°  C.  ; 

soluble  in   1-7  volumes  of  70  per  cent,  alcohol.     The  oil 

-  2-9  per  cent,  of  geranyl  acetate,  and  small  amounts 

of  phenols  and  eiuninaldehyde.     The  principal  constituents 

ari  cineol  (61  per  cent.)  and  cyuiene. — F.   SliDN. 

Phenols;  Xtic  vuthod  of  synthedising  higher- — ■ — .  T.  B. 
Join  boo  and  W.  \Y.  Hodge.  J.  Amer.  Chem.  Soc, 
1913,  35,  1014—1023. 

Mixed  ketones,  containing  hydroxy!  or  ether  radicals 
(OCHJ  in  the  benzene  nucleus,  are  reduced  with  zinc- 
amaL'am  and  hydrochloric  acid,  the  CO-group  being 
converted  into  a  (.'H.-szroup.  Thus  acetylanisole  Yields 
cthvl.misole,  acetvluuinol  vields  ethvlq:iinol,  and  so  on. 

— W.  P.  s. 


ra    of   dibasic  organic   acids  ;    Catalytic  decomposition 

by  alumina.      L.    Michiels.      Bull.   Soc.   Chim. 

Belg..   1913,  27,  227—230. 

Experiments  with  the  ethyl  esters  of  succinic,  glutaric, 
and  adipic  acids  at  temperatures  ranging  from  260°  to 
indicated  t hat  under  the  catalytic  influence  of 
alumina,  e>tcr-  of  this  type  are  decomposed  mainly  into 
ethylene  and  the  corresponding  acid  : 

H-,00  C.(  CH„)x-  COO  C.,H5  = 
HOOC.(CH,)x.COOH+2C;,Hi. 

In  the  case  of  ethyl  succinate,  the  succinic  acid  first  formed 
ti verted  into  the  anhydride. — A.  S. 


Patents. 
Hydrocarbons  ;    Manufacture  of  unsaturated 


:       F.     E. 

'Matthews,   H.  J.   W.  Bliss,  and  H.  M.  Elder,  London. 
17,234,  July  24,  1912. 

-vtcrated  hydrocarbons  are  obtained  from  mono- 
halogenated  hydrocarbons  by  treatment  with  steam  at 
a  suitable  temperature,  with  or  without  the  aid  of  a 
catalytic  agent.  When  dihalogcn  hydrocarbons  are 
with  water  or  with  steam,  with  or  without  a  cata- 
lytic agi-nt,  maturated  hydrocarbons  are  also  obtained; 
in  this  way  to  produce  hydrocarbons  with 
con  louble  linkages  in  a  single  operation. — T.  F.  B. 

nud  homohaues  thereof;    Manufacture  of- 


\V.  If.  I'.rkin,  Manchester,  and  I'.  K.  Matthews,  London. 
Pat  17,236,  -July  24,  1912 

•■ viin  <1  by  heating  any  one  "f  the  following 

••-,  with  or  without  a  catalyst  : — Butylenes  other 

tha:  ne,    butyl   alcohol,    a     bulyl   halirlc,    butyl 

sldphyl'-.    The  homi  i  f  butadiene  an-  produced  by 

in  'In-  corresponding  homologous   hydro- 

J  o  formed  when  ethylene  is 

hea*  i  catarj  tmple,  butyl  alcohol  may 

used  over  a  mixture  of  reduced  copper  and  aluminium 

itc  at  a  red  heal  ;    the  alcohol  vapour  is  preferably 

with  an  inert  -  the   DTOoe  ■    may  In-  carried 

dneed  pressure.     The  butadiene  may  l,.    <  parated 

fractional  I  polymeri  a- 

B.  '     " 


Imrpr.  ■ .        Pro  •        ',r    , 


Badische   Anilm 
und  I  m  t  Addition,  dated  Feb    l!t    1913 

-.  Pat,  140,130,  Feb.  i:j,  1912.     Under  [nt,  Con*., 

•12. 

opropylaeetylene   i     converted    into 

■  renft    wh»'(i    pa  -ed    out    alumina    or    aluminou       Com- 

.  in  a  manner  a'  with  that  de  cribed  in 

i<  al    dimethylallene    in    the 
principal  |  1912,  73.7).      '1     I     V, 


Camphene  and  isobornyl  acetate  ;    Process  for  preparing  a 

mixture,  of from  pinene  hydrochloride  or  oily  mixtures 

containing  it.     C.    Ruder   und   Co.     Fr.    Pat.   453,992, 
Feb.  5,  1913.     Under  Int.  Con  v.,  Feb.  20,  1912. 

In  the  preparation  of  mixtures  of  camphene  and  isobornyl 
acetate  by  heating  pineno  hydrochloride  with  a  fatty 
acid  and  a  zinc  salt  of  a  fatty  acid,  the  zinc  chloride, 
formed  during  the  reaction,  has  a  considorablo  condensing 
effect  on  the  terpenic  compounds,  materially  reducing 
the  yield.  A  small  quantity  of  zinc  chloride  must,  how- 
ever, be  present  to  ensure  effective  dechlorination.  It  is 
now  proposed  to  add  to  the  dechlorinatcd  mixture  a 
second  salt  of  the  fatty  acid  or  a  suitable  metallic  oxido, 
such  as  lead  oxide  ;  part  of  this  addition  (up  to  one  half) 
may  be  made  at  the  commencement  of  the  process, 
although  the  reaction  is  somewhat  retarded  if  this  be 
done.  Example :  172  parts  of  pinene  hydrochloride, 
120  parts  of  anhydrous  zinc  acetate,  and  500  parts  of 
glacial  acetic  acid  are  heated  to  100°  C.  for  four  hours  ; 
98  parts  of  potassium  acetate  is  then  added,  and  the 
acetic  acid  is  removed  by  distillation.  On  washing  the 
residue  with  water,  a  mixture  of  camphene  and  isobornyl 
acetate  free  from  chlorine  is  obtained. — T.  F.  B. 

Compounds  having  the  same  components  as  esters  ;   Process 

for    preparing .     C.    Luckow    and    W.    Dederich. 

Fr.  Pat.  454,183,  Jan.  7,  1913. 

A  mixture  of  a  carbohydrate  with  a  very  small  quantity 
of  an  acid  or  substance  with  acidic  properties  is  dissolved 
in  water.  These  solutions  have  the  power  of  decomposing 
considerable  quantities  of  insoluble  compounds,  such  as 
calcium  carbonate,  phosphate,  or  oxalate,  uric  acid, 
urates,  etc.  Thus,  in  the  case  of  calcium  carbonate, 
the  acid  liberates  the  carbon  dioxide,  and  the  base  then 
combines  with  the  carbohydrate,  leaving  the  acid  free 
to  decompose  further  quantities  of  carbonate.  For 
example,  100  to  300  grms.  of  lactose  and  10  to  50  grms.  of 
casein  may  be  dissolved  in  700  to  800  c.c.  of  water. — T.  F.  B. 


Glycerol ;     Sulphur    derivative    of  - 


-.     A.    L.    F.    Bru. 
Fr.  Pat.  455,124,  Feb.  15,  1913. 

When  anhydrous  glycerol  is  heated  with  powdered 
sulphur  to  a  high  temperature,  a  dark  liquid  is  obtained, 
whilst  hydrogen  sulphide  is  evolved.  On  filtering  tho 
product  a  black  residue  is  left,  which,  when  treated  with 
hot  glycerol,  water,  or  alcohol,  gives  a  solution  having 
properties  resembling  those  of  the  first  filtrate;  the 
residue  consists  of  sulphur  and  an  insolublo  sulphur 
compound.  The  first  and  second  filtrates  consist  of 
solutions  of  a  new  sulphur  compound,  which  appears 
to  bo  a  thionic  acid,  probably  of  tho  formula, 
CSOH.CHOH.CHjOH,  since  it  contains  one  atom  of 
sulphur  to  each  molecule.  Hydrogen  sulphide  is  not 
liberated  when  the  diluted  solutions  are  treated  with 
strong  acids,  nor  are  black  precipitates  formed  with  lead 
salts.  After  a  time,  addition  of  acids  and  heavy  metal 
salts  gives  rise  to  precipitates,  those  with  lead  ami  siiver 
being  brown.  The  solutions  are,  decolourised  by  nitric 
acid.— T.  F.  B. 

Piaselenol ;  Process  for  producing  <h  rivatives  of soluble 

in   alkali.     V.    Beinemann,    Berlin.     Kim.    Pat.    3042, 
II..  5,   1913.      Under  Int.  Conv.,   Feb.  27,   1912. 

SlEGer.  Pat.  261,412  of  1912;  this  J.,  1913,842.— T.F.  15. 

/'/-/  ,  l,  in  J  (I.  rivatives  soluble  in  alkali  ;  Procest  for  /'it"i">  "<«/ 

.     Parbenfabr.  rorm.  F.   Bayer  and  Co.     Pr.  Pat, 

458,148,    Peb.   21,    1913.     Under  Int.  Conv.,    Feb.  27, 
1912. 

Sij.c.t.  I'at.  201,412  of  1912;  thisJ.,  1913,842.-  T.  P.  15. 


Pinacone  ;    Process  "f  producing 


A.  Jonas  and  F. 
Tsehnnkur,  Lever'kusen,  Assignors  to  Parbenfabr. 
vorm.  !•'.  Bayer  und  Co.,  Elberfeld,  Germany.     U.S.  Pat. 

I, mis, 777,  July  29,  1913. 
See  Eng.  Pat.  22,795  Of  1911  ;   this  J.,  1912,  151.-  T.  I.  1: 
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Phenylcinchoninic  acid  ;  Derivatives  of .     R.  Schwabe, 

Assignor  to  Farbwerke  vorm.  Meister,  Lucius,  und 
Briining,  Hochst  on  Maine,  Germany.  U.S.  Pat. 
1,069,296,  Aug.  5,  1913. 

See  Eng.  Pat.  10,352  of  1912  j  this  J.,  1913,  624.— T.  F.  B. 

Beta-gamma-dimelhylerythrene  ;   Process  of  producing 


F.  Hofmann,  K.  Delbriick,  and  K.  Meisenburg,  Assignors 
to  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germany.     U.S.  Pat.  1,069,422,  Aug.  5,  1913. 

See  Eng.  Pat.  1557  of  1912;   this  J.,  1912,  951.— T.  F.  B. 


1.3-Butyleneglycol ;  Process  for  making 


-.  Farbenfabr. 
vorm.  F.  Bayer  und  Co."  Fr.  Pat.  455,205,  March  6, 
1913.     Under  Int.  Conv.,  March  16,  1912. 

See  Eng.  Pat.  940  of  1913 ;    this  J.,  1913,  550.— T.  F.  B- 

Lecithin  from  vegetable  or  animal  products  containing  it ; 

Process  for  extracting  tasteless  and  odourless .     H. 

Buer.     Fr.  Pat.  455,257.  May  30,   1912.     Under   Int. 
Conv.,  Oct.  17,  1911. 

See  U.S.  Pat.  1,055,514  of  1913  ;  this  J.,  1913,  450.— T.F.B. 

Acetic  esters  of  amyl  alcohol  and  its  homologues  ;  Process  for 

making  the .     F.  Kaufler.     Fr.  Pat,  454,275,  Feb.  12, 

1913.     Under  Int.  Conv.,  Feb.  23,  1912. 

See  Eng.  Pat.  2779  of  1913 ;   this  J.,  1913,  767.— T.  F.  B. 

Preparation  of  mannitol  from  natural  musts.     Eng.   Pat. 
3261.     See  XVIII. 


XXL— PHOTOGRAPHIC      MATERIALS       AND 
PROCESSES. 

Patents. 

Colour-screens  ;  Process  for  manufacturing .     C.  Spath, 

Steglitz,   Germany,   Assignor  to   Eastman   Kodak   Co., 
Rochester,  N.Y.     U.S.  Pat.  1,069,039,  July  29,  1913. 

Lines  of  resist  are  applied  to  the  surface  of  a  sheet  of 
"  converted  cellulose "  {e.g.,  nitrocellulose),  the  unpro- 
tected parts  are  then  treated  with  a  solution  of  acetone 
and  alcohol  and  stained  with  an  aqueous  solution  of  a 
dyestuff  containing  a  colloid,  tanned,  washed,  and  partially 
dried  and  the  resist  removed.  A  second  resist  is  now 
applied  to  parts  only  of  the  surface  protected  by  the  first 
resist,  the  exposed  portion  is  again  stained,  the  resist  is 
removed,  and  the  remaining  surface  is  treated  with  a 
solution  of  a  dyestuff  which  will  not  injuriously  affect  the 
dyestuff  previously  used. — T.  F.  B. 

Photographic  paper.     W.  C.  Renfrow  and  F.  G.  Wilcox. 
Fr.  Pat.  454,229,  Feb.   11,   1913. 

A  thin  paper  support  is  provided  on  both  sides  with  a 
Bensitive  emulsion,  and  the  support  or  the  emulsions  arc 
rendered  opaque  to  actinic  light  by  means  of  suitable 
substances,  e.g.,  red  or  orange  dyestuffs,  which  do  not 
greatly  diminish  the  sensitiveness  of  the  emulsions.  It 
is  thus  possible  to  print  on  either  side  of  this  paper  without 
fogging  the  emulsion  on  the  other  side. — T.  F.  B. 

Pltolographic   images  ;     Process  for  toning  and  modifying 

.     Neue  Photographische  Ges.  Akt.-Gcs.     Fr.  Pat. 

454,792,  Feb.  25,  1913. 

Photogbaphio  silver  images  rirc  converted  into  easily 
reducible  silver  compounds,  and  then  treated  with  a 
developing  agent  of  which  the  oxidation  product  i> 
coloured  and  is  fixed  to  the  silver  during  its  formation. 
In  this  way  it  is  possible  to  tone  images  a  number  of 
different  shades.  Examples.  A  black  silver  image  is 
bleached  with  a  solution  containim.'  10  per  cent,  of  alkali 
Eerrocyanide  and  10  per  cent,  of  alkali  bromide,  washed, 
and  developed  to  brownish  yellow  by  means  of  a  solution 

of  01  grm.  of  pyrogallo]  and  2  grms.  of  sodium  carbonate 


in  100  c.c.  of  water.  A  red  image  is  obtained  by  replacing 
the  pyrogallol  solution  by  one  containing  0-5  grm.  of 
carbothioindoxylic  acid,  5  c.c.  of  acetone,  and  2  grms. 
of  potassium  carbonate  in  100  c.c.  of  water. — T.  F.  B. 

Colour    photography ;     Process    for    making    polychrome 

screens   for .     Act.-Ges.    f.    Anilinfabr.     Fr.     Pat. 

454,839,  May  6,  1912. 

See  Ger.  Pat.  254,180  of  1910  ;  this  J.,  1913,  214.— T.  F.  B. 

Cells  which  are  sensitive  to  light,  and  provided  with  aluminium 
electrodes,  and  fcr  which  acetone  is  used  as  electrolyte. 
Eng.  Pat.  9060.     See  XL 


XXH.— EXPLOSIVES  ;  MATCHES. 

Explosives ;      Thirty-seventh     Annual     Report    of    H.M. 
Inspectors  of —  for  1912.     [Cd.  6958.] 

Factories  and  magazines.- — The  number  of  factories  under 
continuing  certificate  was  134  and  101  under  licence, 
246  \isits  being  paid  to  these  factories  during  the  year. 
There  were  87  magazines  under  continuing  certificate  and 
359  under  licence,  and  506  visits  were  made  to  these 
magazines  during  the  year. 

Packing  and  conveyance. — The  laws  in  this  connection 
have  undergone  no  alteration  during  the  year. 

Importation. — The  importation  licences  granted  in  1912 
were  159,  as  against  160  in  1911,  the  importations  being 
as  follows  : — 


1911. 

1912. 

Nitroglycerin  explosives 
Non-nitroglycerin  explosives 

Fireworks 

lb. 

>  » 
»  i 
*  * 

876,850 

15,434 

139,456 

971,950 

605,281 

57,321 

147,610 

876,020 

Of  the  total  number  of  detonators  imported  in  1912, 
20,595  lb.  were  immediately  transhipped  to  other  countries. 

Chemical  adviser's  report. — Messrs.  Dupre  examined  464 
samples  during  the  year,  of  which  70  were  rejected  on  the 
following  grounds  :  failure  of  heat  test  (8),  incorrect 
composition  (25),  exudation  (37).  The  total  number  of 
rejections  was  about  normal,  but  an  unusually  large 
number  of  samples  was  rejected  for  exudation. 

Accidents. — The  total  number  of  accidents  in  1912  was 
456  (as  against  515  in  1911),  viz.,  in  manufacture  25, 
causing  1  death  and  33  injuries, and  79  in  which  no  deaths 
or  injuries  were  caused  ;  in  keeping,  2,  causing  4  deaths 
and  3  injuries,  and  1  accident  hi  which  there  was  no  loss 
of  life  or  injury ;  in  conveyance,  1  accident,  causing  no 
deaths  or  injuries  ;  in  use,  and  miscellaneous,  IMS,  causing 
30  deaths  and  injuries  to  393  persons.  The  number  of 
deaths  (1)  in  the  manufacture  of  explosives  has  brought 
down  the  annual  average  of  deaths  for  the  decade  from 
7-3  to  6-1,  which  result  reflects  creditably  on  the  working 
of  the  Expl  >sives  Act,  the  provisions  of  which  are  enforce  d 
by  local  supervision. 

Cellulose;    Behaviour  of with   pure   nitric   acid.     II. 

C.  Hacussermann.     Z.  angew.  (hem.,  1913,  26,  466. 

In  a  similar  manner  to  cotton  (this,!.,  1910,  ]  151),  sulphite- 
cellulose  is  converted  into  pitro-conrpounds,  with  little 
alteration  of  structure,  by  the  action  of  concentrated  nitric 
acid.  With  acid  of  sp.  gr.  1498  the  product  contains 
11-1  per  tent,  and  with  acid  of  sp.  gr.  1-48,  9(i  pel  cent.  N 
after  3 — 4  days'  action.  Wit  li  a  large  excess  of  acid,  the 
cellulose  is  converted  almost  completely  into  soluble 
products  in  the  course  of  some  mortis.  The  behaviour 
wWtli  concentrated  nitric  acid  of  hydrooelluloaes  prepared 
from  cotton-wool  and  sulphite -cellulose  respectively,  bj 
thoactionofc3ldnrtricacidofsp.gr.  II  for  about  1  year, 
was  also  studied.  The  bydroceuuloBe  was  dissolved  only 
very  slowly  in  the  cold  bul  very  rapidly  on  warming  with 
the  concentrated  acid.  With  acid  of  sp.  pr.  I  •">.  I 
I  18,  and  1*4,  in  the  cold,  the  cotton  hydro-cellulose  yiekh  d 
products  containing    13,  9*6,  8*9  and   2»3    per    cent.   N 
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[Sopt.  15,  1913. 


etivrly.  whilst  the  hydrooeBuloee  from  sulphite- 
eellulose.  with  eeid  of  sp.  gr.  int.").  1-48,  1-45,  and  1-4 
yi  Wed  products  containing  1 1  2.  SS.  t>t>,  and  2-1  per  cent. 
X  r.  >p<  ttiwlv.  Neither  the  highly  nitrated  sulphite, 
cellulose,  nor  the  highly  nitrated  hydroci  lhdose,  was 
ooaepleti  ly  Bofaible  in  acetone, — A.  S. 

Patents. 

Erpla-iiii  compound*.     Q.   W.   Daviea,   Wellington,   New 
il.uui.     Eng.  Pat.  10,203,  Sept.  20, 1912. 

part  of  a  solution  of  aniline  resinate  in  aniline,  is 
inixt  d,  without  heat  ing,  with  six  or  seven  parts  of  potassium 
ehlorate.  The  latter  may  be  wholly  or  partially  replaced 
by  other  oxidising  salts. — T.  St. 


Nitroeethtlott ;    Mtthod  of  prejuinition  of 


-.  Vfrcinigte 
Kwutseidefabrikea  A. -(J.  Fr.  Pat.  455,011,  March  4, 
1913.     Under  Int.  Conv.,  March  5,  1912. 

TfiE  cellulose  is  nitrated  in  vessels  with  perforated  bottoms, 
th--  acid  being  circulated  by  means  of  a  pump.  After 
nitration  is  complete,  the  acid  is  allowed  to  drain  off,  and 
the  nitrocellulose  is  washed  with  cooled  acid  from  a  pre- 
vious nitration  operation.  When  the  nitrocellulose  has 
thus  boon  cooled  sufficiently,  the  acid  is  separated  and  the 
treatment  is  continued  by  the  usual  methods.  It  is 
claimed  that  by  this  treatment  spontaneous  decomposition 
of  the  nitrocellulose  is  prevented. — T.  St. 

Brplanves.     C.     CUosaon.      Berlin.     Eng.     Pat.     29,901, 
Dec.  28,  1912. 

See  Fr.  Pat.  451,925  of  1912  ;  this  J.,  1913,  674.— T.  F.  B. 


XXIII.— ANALYTICAL  PROCESSES. 

T'l-M/uwi  drying;     Volatility  of  sulphuric  acid  when  used 

in .     H.  C.  Gore.     .t.  Biol.  Chem.,  1913,  15,  259— 

ML 

Qsura  200  c.c.  of  95  pf:r  cent,  sulphuric  acid  in  a  Hempel 
d>  -iecator,  the  area  of  the  surface  of  the  acid  exposed 
being  about  188-5  sq.  cm.,  it  was  found  that  in  237  days, 
with  a  vacuum  of  1  mm.,  the  loss  of  acid  by  volatilisation 
was  Q-2\W)  graft.,  or  1-236  mgrm.  per  day.— A.  S. 

Car'x/n  bisvlpkidt  ;    Safe  distillation  of in  the  labora- 

toqf.     A  R.  Myhill.     J.  Gas  Lighting,  Aug.  12, 1913, 440. 

The  heavy  vapour  of  carbon  bisulphide  may  ignite,  even 

in  t'  .fa  flame,  when  distillation  is  effected  by 

means   of   steam   at    100°   G.     The   author   recommends 

ting  the  flask  containing  carlxtn  bisulphide  by  placing 

it  in  hot  wat<T  in  a  hemispherical  copper  basin,  which 

<m  tin-  QfJSSI   top  of  a  double  gauze  cylinder,  and 

makes  a  BOod  fit  th>  n  with.     This  cylinder  comprises  two 

•f  fine  iron  game  similar  to  that  used  in  safety 

lamp*.     A  Bunseri  burner  within  the  gauze  cylinder  serves 

for   heating   the  water,  which  should  not  be  allowed  to 

A.  T.  L 

Corlon    in    organic    xubntancea  ;     DeJermination    of . 

IS    Hart  and  K.  .).  Woo.     .).  Aruer.  Chem.  B  ».,  1913. 
35.  1056    -1061. 

A  method,  which  may  be  applied  to  th<-  determination  of 

oils,    urine,   etc.,    is   described,   consisting   in 

•dram  peroxide  and  titrating 

Six  graft*,   of  sodium    jn  roxide 

from  u  i   to  |  grafts,   of  the  mbstanoe  are   m 

in    a    porosis  hi,    iron,    or    niekel    crumble,    the    latter 

■I   in   another  crucible,   al   0   covered,   arid 

i     heate<|  W'lir-n     the     reaction     has 

subsided,  the  cracibl  ted  f>»r  a  farther  ■>  mint 

I'd  in  a  and  it-  ■  rinsed    into 

a  flank  with  water  fr<-<-  from  earboa  di  >xide.     The  mixture 

in  a-  rithsnlphnri        d    odd    tilled,  about  60  o.e. 

"f  d.  '  Iheted  in  a  receiver  filled  with  beads 

and  ng   10  '  .'■.  of  30  per  cent,  sodium  hydroxide 

tion.  I  h'-   fluid   coi              I   the   reoeirer  are   now 

»»■•'  flask,  pbenolphthalein  is  add  d,  and 

nlpbuik  a^  id  run  in  until  the  c  >)our  b( 


to  change.  The  solution  is  then  diluted  to  250  c.c.  and 
50  c.c.  are  titrated  with  AT/10  sulphuric  acid.  At  the 
neutral  point  all  the  carbon  will  exist  in  the  solution  as 
sodium  bicarbonate,  when  methyl-orange  is  added  and 
titration  continued.  The  number  of  c.c.  of  N/10  acid 
used  for  the  latter  titration  are  multiplied  by  0-0012  to 
givo  the  weight  of  carbon  in  the  50  c.c.  of  solution.  A 
blank  determination  is  advisable  to  ascertain  the  carbon 
dioxide  yielded  by  the  reagents. — W.  P.  S. 

ATeiv  colour  reactions  of  di-  and  tri hydric  phenols.  Schewket. 

See  III. 

Determination  of  small  quantities  of  wool  in  cotton  goods. 
Heermann.     See  V. 

Testing  the  degree  of  bleaching  wood  cellulose.     Johnsen. 

See  V. 

Testing  sulphite-cellulose  h/es  with  iodine.     Von  Zweigbersk. 

'See  V. 

Action  of  persulphate  on  iodate  and  determination  of  pcriodute 
in  the  presence  of  persulphate.  Miiller  and  Jacob.  See 
VII. 

Atmospheric  oxidation  of  gallic  acid  and  gallotannic  acid 
(tannin)  in  presence  of  alkalis,  and  a  colour  reaction  of 
lead.     Schewket.     See  XV. 

Detection   of  saccharin   in   beer.     [Extraction    apparatus.] 
Ledent.     See  XVIII. 

Colorimetric  determination  of  epinephrine  [adrenaline]  in 
desiccated  suprarenal  glands.     Seidell.     See  XX. 

Determination  of  cilral  in  oil  of  lemon.     See  XX. 

Microscopic    examination    of   coal.     Wahl    and    Bagard. 

See  Ha. 

Patent. 

Quartz  tubes  ;   Process  of  uniting  metals  or  other  electrically 

conducting    bodies    to .     G.    Berlemont.     Fr.    Pat. 

454,431,  Apr.  27,  1912. 

A  process  intended  more  especially  for  uniting  platinum 
conductors  to  quartz  tubes.  By  means  of  a  blowpipe 
flame,  a  wire  of  platinum-iridium  is  fused  to  one  end  of 
the  tube,  which  end  is  then  immersed  in  a  solution  of 
platinic  chloride  while  suction  is  applied  to  the  other 
extremity,  to  cause  the  pores  of  the  quartz  to  become 
filled  with  the  liquid.  The  saturated  portion  of  the  tube 
around  the  wire  is  subsequently  fused  again  to  effect  homo- 
geneous jointing  of  the  materials. — W.  E.  F.  P. 


Books  Received. 

Literatur-Reoister  der  Organisciien  Chemie,  oeord- 

NET  NACH   M.    M.    RlCHTERS    FORMELSYSTEM.      HeraUS- 

gegeben  von  dor  Deutschen  Chemischen  Gescllschaft, 
redigiert  von  Robert  Stelzner  (1910 — 1911).  Erster 
Band,  tjmfassend  die  Literaturjaiire  1910  und 
1911,  anschliessend  an  die  dritte  Auflago  von  Ricuters 
Lexikon  der  Kohlenstoff-Verbindungen.  Friedrich 
Vieweg  und  Sohn's  Verlag.  Braunschweig.  1913. 
Price  M.  84;  bound  M.  86. 

Tins  volume  (10|  by  7$  ias.)  consists  of  an  index  to  the 
literature  of  organic  chemistry  for  the  years  1910  and  1911. 
In  the  main  portion,  occupying  1248  pages,  the  arrange- 
ment is  based  on  the  chemical  formula)  of  the  compounds 
referred  to,  and  references  arc  given  both  to  the  original 
sources  and  to  the  abstracts  appearing  in  the  "Chemischen 
Zentralblatt."  The  order  in  which  the  formula;  are 
arranged  is  be  ed  on  :  (1)  the  number  of  carbon  atoms, 
(2)  the  number  of  other  elements  present  together  with 

Carbon  in  t  he  molecule,  (3)  tin;  nature  of  the  elements  other 
than  carbon,  the  e  being  placed  in  the  order  :  H,  O,  N,  CI, 
Br,  I,  l'\  S,  P,  followed  by  any  others  arranged  alpha- 
betically, (4)  the  number  of  atoms  of  each  element  other 
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than  carbon.  This  portion  of  the  work  is  followed  by  an 
alphabetical  index  (38  pages)  of  the  names  of  the  more 
important  compounds,  with  structural  formulae  showing 
the  system  of  nomenclature,  and  of  compounds  of  unknown 
composition.  The  work  as  a  whole  forms  a  supplement 
to  the  third  edition  of  Richter's  "  Lexikon  der  Kohlenstoff- 
verbindungen,"  which  formed  an  index  of  organic  chemist  r y 
up  to  the  end  of  the  year  1909,  and  it  is  stated  that  the 
German  Chemical  Society  intend  to  publish  similar  volumes 
at  intervals  of  two  years  so  as  to  keep  the  work  up  to  date. 

The  Purification  of  Public  Water  Supplies.  By 
George  A.  Johnson.  Department  of  the  Interior, 
United  States  Geological  Survey.  Water  Supply. 
Government  Printing  Office,  Washington.  1913.  [Paper 
315.] 

Volume  (9£  by  5 J  ins.),  containing  82  pages  of  subject 
matter,  with  14  illustrations,  and  an  alphabetical  index. 
The  leading  subjects  treated  are  as  follows  : — I.  Polluted 
wator.  II.  Sources  of  water  supply.  III.  Development  of 
waterworks  in  the  United  States.  IV.  Water  consumption. 
V.  Typhoid  fever  in  the  United  States.  VI.  Water  puri- 
fication. VII.  Sterilisation  of  water.  VIII.  Municipal 
water  softening. 

The  Application  of  Physico-Chemical  Theory  to 
Technical  Processes  and  Manufacturing  Methods. 
By  Prof.  Dr.  R.  Kremann.  Translated  from  the  Germa  n 
by  Harold  E.  Potts,  M.Sc,  and  edited  by  Albert  Mond, 
Ph.D.  Constable  and  Company,  Ltd.,  10,  Orange  Street, 
Leicester  Square,  London,  W.C.  1913.  Price  8s.  6d. 
net. 

Volume  (9  by  5f  ins.)  containing  205  pages  of  subject 
matter,  with  35  illustrations,  and  alphabetical  indexes  of 
names  of  authors  and  subjects.  The  subject  matter  is 
classified  as  follows  : — I.  The  two  fundamental  laws  of 
the  mechanical  theory  of  heat.  II.  Reaction  velocity  and 
catalytes.  III.  Other  special  applications  of  the  law 
of  mass  action.  The  influence  of  temperature  on  the 
equilibrium-constant.  IV.  Dissociation-pressure.  Applica- 
tion of  the  phase-rule.  V.  Application  of  the  phase-rule 
to  solid-liquid  systems.  VI.  Transformation  phenomena 
in  hydraulic  binding  agents.  VII.  Other  applications  of 
the  phase-rule.  The  distribution  law.  Adsorption  com- 
pounds.    Reciprocal  pairs  of  salts. 

Mines  and  Quarries  :  General  Report,  with  Statis- 
tics, 1912.  Part  I.  District  Statistics.  [Cd.  7025.] 
Wyman  and  Sons,  Fetter  Lane,  E.C.     Price  7d. 

This  return,  which  forms  the  first  part  of  the  General 
Report  on  Mines  and  Quarries  for  1912,  contains  statistics 
of  the  number  of  persons  employed,  the  output  of  minerals, 
and  the  accidents  at  mines  and  quarries  in  the  United 
Kingdom,  arranged  according  to  the  inspection  districts. 
(See  also  under  Class  X.,  page  869.) 


*New  Books. 

[The  Roman  numerals  in  thick  type  refer  to  the  similar 
classification  of  abstracts  under  "Journal  and  Patent  Litera- 
ture "  and  in  the  "List  of  Patent  Applications."] 

Marchis,  L.  :    Le  froid  industriel,   104  fig.   (Nouvellc 
collection    scientifique),     in-16.     F.     Alcan.     Pari*;. 
1913.     3  fr.  50. 

Turin,  A.  :  La  chaufferie  moderne.  Les  foyers  de 
chaudieres,  lew  construction,  leurs  accessoiros,  leurs 
services  annexes,  461  fig.,  in-8°.  Dunod  et  Pinat.  Paris. 
19  J  3.     Cloth  21  fr.  50. 

Weber,  R.  :  Die  Fabrikation  dts  Hartgusses.  Mit  19 
Abbildgn.  u.  zahlreichen  Tab.  (VIII.  132  S.)8°.  Berlin,  H. 
Mcusser.     1913.     Cloth  3.50. 

i  Ta     Statist  il:  dee  bohmischen  Braunkohlcn-Verkihrs  im 

*       J.   1912.  44.  Jahrg.    Hrs^r.   v.  der  Direktion    del 

'Ansmg-Tepliteer  Eisenbabn-Geeelleehaft.    (VXXXll,  116 

S.  m.  3  farb.  Taf.)  Lex  8°.    Teplitz-Schonau,  (A.  Becker). 

1913.     M.  2.50. 


JV  Friedlaender,  Prof.  P.  :  Fortschritte  der  Teerfarben- 
fabrikation  u.  verwandter  Industriczweige.  An 
der  Hand  der  systematisch  geordneten  u.  m.  krit. 
Anmerkgn.  versehenen  deut6chen  Reichs-Patente  clarge- 
stellt,  10.  Tl.  1910—1912.  (VII,  1422  S.)  Lex  8°.  Berlin, 
J.  Springer.     1913.     Cloth  M.  75. 

yil.  Oden,   S.  :     Der   kolloide   Sehwefel.      IV,    193    S. 
m.    Fig.    u.    2  Tab.     (Nova  Acta  Regiae  Socie- 
tatis  Scientiarum  Upsaliensis.     Scr.  IV.  Vol.  III.)  Lex  8°. 
Upsala,  Akademischc  Buchh.     1913.     M.  16. 

Rutherford,  E.  :  Radioactive  substances  and  their 
radiations.  N.  Y.,  Putnam.  7  +  699  p.  ill.  pis.  diagrs. 
8°.     1913.     $4.50. 

IX.  ^u^er>  -D.  and  B.  :   Portland  cement,  its  manufac- 
ture,    testing    and    use.       3rd    edition,     revised 
and    enlarged.     8vo.     pp.     470.     Spon.     London.     1913. 
Net  16s. 

Hambloch,  Dr.  A.  :  Graphische  Darstellungen  ub. 
Festigkeit  u.  Dichte  der  in  neuester  Zcit  angewendeten 
Mortel  (Trass-Kalk-,  Trass-Kalk-Zement-  u.  Zement-Trass 
niortel)  nach  langerer  Erhartungsdauer,  nebst  Angaben 
ihrer  hauptsachlichsten  Verwendungszwecke.  (3  farb. 
Taf.)  33x21  cm.  Leipzig,  Siegismund  &  Volkening. 
1913.     M.  1.50. 

J£     Adressbuch   der  Bergwerke,    Hiitten-   u.    Walzwerke 
Deutschlands  nebst  der  Nebenbetriebe.     9  Ausg. 
(VI.   511  S.)  8°.    Leipzig,  H.   A.   L.   Degener.     1913/14. 
Cloth  M.  8. 

Beyschlag,  F.,  P.  Krusch,  J.  H.  L.  Vogt,  Proff.  :  Die 
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STUDIES  ON  OXIDATION.  II.— THE  NATURE  OF 
THE  PROCESS  IN  WHICH  HYDROGEN  PER- 
OXIDE IS  UTILISED.  IRON  SALTS  AS  CATALYSTS. 

BY    C.    S.    MUMMERY,    B.SC. 

(Presented  by  Professor  Armstrong.) 

39.  Although  the  primary  agent  in  all  eases  of  oxidation 
under  natural  conditions  is  atmospheric  oxygen,  if  the  thesis 
originally  advanced  by  M.  Traube,  advocated  in  Part  I. 
of  these  Studies  16*  be  admitted,  it  follows  that  the  oxygen 
is  directly  active  only  as  an  acceptor  of  hydrogen,  being 
converted  initially  into  hydrogen  peroxide  in  the  manner 
represented  by  the  equation  : — 

H     HO.HX.H     0  =  H2OHX     HO 
H     HO.HX.H     6     H20     HX     HO 

40.  Consequently,  in  every  process  in  which  gaseous 
oxygen  is  used  as  the  primary  agent,  hydrogen  peroxide 
is  operative  at  an  early  stage.  But  oxygen  is  not  the 
only  source  of  the  peroxide.  It  is  probable,  that  in  the 
plant,  it  is  also  formed  under  the  influence  of  sunlight, 
through  the  occurrence  of  change  perhaps  in  the  manner 
represented  in  outline  bv  the  equation  : — 

ch      H.HX.OH  HX      HO 

H.HX.OH  "      HX^HO 

Reduced 

Chlorophyll. 

41.  However  produced,  under  natural  conditions, 
hydrogen  peroxide  is  subject  to  change  in  two  ways  : 
either  it  is  resolved  into  oxygen  and  water  or  it  acts  as 
an  oxidising  agent.  In  both  cases  apparently,  the  occur- 
rence of  the  change  is  dependent  on  the  presence  of  a 
catalyst,  as  hydrogen  peroxide,  like  water  and  even 
together  with  water,  is  not  an  electrolyte  and  it  is  doubtful 
if  it  ever  act  as  an  oxidising  agent  by  itself.  Such  cata- 
lysts, at  present  of  unknown  nature,  are  of  common 
occurrence  in  living  structures  and  play  a  dominant  part 
in  vital  processes  :  it  is  therefore  all  important  to  deter- 
mine both  their  character  and  the  precise  manner  in  which 
they  act. 

The  natural  catalysts  which  determine  the  resolution  of 
hydrogen  peroxide  into  oxygen  and  water  are  commonly 
termed  catalases,  whilst  those  which  promote  its  activity 
as  an  oxidising  agent  are  known  as  peroxydases — both  are 
particularly  inappropriate  terms.  It  is  customary  to 
regard  these  catalysts  as  enzymes  ;  though  not  a  few 
arguments  may  be  advanced  against  such  a  view,  it 
would  be  premature  to  discuss  this  question  on  the  present 
occasion;  before  it  can  be  considered,  if  the  complex 
phenomena  attending  oxidation  under  vital  conditions  are 
to  be  unravelled,  it  is  obvious  that  the  functions  of  the 
simplest  catalysts  which  determine  oxidation  must  be 
understood. 

It  is  therefore  essential  that  the  action  of  iron  and 
manganese,  two  recognised  carriers  of  oxygen,  should  be 
thoroughly  inquired  into,  as  these  are  both  at  the  disposal 
of  plants  and  it  is  held  that  the  former  at  least  is  an 
indispensable  agent  of  vital  activity.  The  action  of  iron 
salts  is  the  subject  of  the  present  communication. 

42.  The  oxygen  transferring  power  of  ferrous  salts  was 
Brsl  pointed  out  in  1857  by  S< honbein.16  who  appears  to 
have  been  led  to  the  discovery  by  noticing  that  the 
addition  of  the  red  colouring  matter  of  the  blood  to  a 
dilute  solution  of  potassium  iodide  and  hydrogen  peroxide 
was  immediately  followed  by  the  liberation  of  iodine.  He 
found  not  only  that  ferrous  sulphate  also  produced  the 
effect  but  that  this  salt  at  once  determined  the  appearance 
of  a  blue  colour  in  a  mixture  of  hydrogen  peroxide  with 

•  References  1 — 14  are  in  Part  I. 


a  tincture  of  guiacum  resin  and  the  rapid  disappearance 
of  the  blue  colour  from  a  solution  containing  indigo  and 
hydrogen  peroxide. 

43.  But  the  "  oxyphoric  "  power  of  ferrous  salts  was  not 
properly  appreciated  until  attention  was  drawn  to  the 
use  of  hydrogen  peroxide  in  conjunction  with  ferrous 
sulphate  as  a  powerful  oxidising  agent  by  Fenton's  notable 
discovery,17  in  1894,  of  dihydroxymaleic  arid,  which  he 
prepared  by  merely  adding  the  peroxide  to  a  solution  of 
tartaric  acid  containing  a  ferrous  salt. 

The  method  has  been  successfully  applied  by  Fenton 
and  others  in  a  great  variety  of  cases. 

Ruff  has  shown  that  ferric  acetate  may  be  used  in 
place  of  ferrous  sulphate  but  the  action  is  very  slow  at 
first  and  apparently  the  ferric  salt  is  reduced  to  the  ferrous 
state  at  an  early  stage  :  there  is  no  doubt,  in  fact,  that 
Fenton's  contention  is  correct  that  the  ferrous  salt  is  the 
really  active  agent. 

The  only  explanation  of  its  activity  hitherto  advanced 
by  Fenton  is  that  given  in  the  following  passage18  : — ■ 

"  The  two  non-hydroxylic  hydrogen  atoms  in  tartaric 
acid  may  be  supposed  to  possess  feebly  acid  functions 
owing  to  the  neighbourhood  of  the  C02H-  and  OH- 
groups  and  it  is  possible  that  an  atom  of  divalent  iron 
may  replace  these  two  hydrogen  atoms,  giving  the  com- 
pound CO;2H.C(OH)  Fe  C(OH).C02H.  On  the  addition  of 
the  oxidising  agent,  the  iron  atom  assumes  the  trivalent 
state  and  can  therefore  no  longer  be  'retained.'  The 
result  is  an  unsaturated  acid  and  the  iron  enters  into 
solution  as  a  ferric  salt,  e.g.  ferric  tartrate." 

Not  only  is  this  explanation  unsatisfactory  in  the  case 
of  tartaric  acid  but  it  cannot  well  be  applied  to  the  sugars 
or  to  the  liberation  of  iodine  from  potassium  iodide. 

44.  On  the  other  hand,  it  has  been  suggested  19  that 
the  active  oxidising  agent  is  an  intermediate  compound 
formed  from  the  peroxide  and  the  ferrous  salt  (Brode); 
also  that  the  iron  salt  is  raised  to  a  higher  stage  of  oxida- 
tion, Fe205  or  Fe203.2H202  (Manchot).  Spring,  in  like 
manner,  has  ascribed  the  resolution  of  hydrogen  peroxide, 
by  ferrous  sulphate,  into  oxygen  and  water,  to  the  inter- 
action primarily  of  the  ferrous  salt  and  the  peroxide  ; 
whilst  Bredig  and  von  Berne c,  in  discussing  its  action  as  an 
inorganic  ferment,  have  suggested  that  the  active  catalyst 
is  possibly  a  basic  iron  sulphate  or  a  compound  of  ferric 
hydroxide  with  the  peroxide. 

Considering  the  amount  of  attention  that  has  been 
paid  to  the  subject  by  the  Ostwald  school  and  the  very 
numerous  measurements  that  have  been  made  of  the 
accelerating  influence  of  iron  salts,  it  is  remarkable,  as 
Manchot  points  out,  that  so  little  should  have  been  done 
to  explain  their  effect. 

45.  The  only  significant  experiments  on  the  subject 
on  record  are  those  made  by  .Mane  hot  and  Wilhelms.  I  hi 
adding  to  a  solution  of  ferrous  sulphate  half  a  molecular 
proportion  or  only  a  little  more  of  the  peroxide,  they  were 
able  to  detect  the  presence  of  ferrous  salt  at  the  end  of 
the  operation  but  the  liquid  became  turbid  before  all  the 
peroxide  had  been  added.  Even  when  the  ferrous  salt 
was  gradually  added  to  0;"> — 1-4  molecular  proportions  of 
the  peroxide,  ferrous  salt  could  always  be  detected  at  the 
end  of  the  experiment.  By  operating  at  0°,  instead  of  al 
laboratory  temperature,  they  \\«ic  able  to  detect!  in  the 
mixture  both  ferrous  salt  (by  the  ferrjeyanide  test)  and 
hydrogen  peroxide  (by  the  titanic  acid  t.st):  sven  when 
more  than  1-5  molecular  proportions  of  the  peroxide  was 
added  to  ferrous  sulphate,  by  operating  very  quickly,  it 

was  possible  to  detect  ferrous  salt. 

They  also  found  that  oxygen  was  evolved  in  quantiti  - 
which  varied  according  touthe  way  in  which  the  mixture 

WM  made,  the  teinpcrat  mv  and  the  concentration  of  the 

solutions :  the  amount  of  peroxide  decomposed  on  adding 
the  ferrous  sulphate  to  the  peroxide  varied  between  1  antf 
I  k  molecular  proportions,  more  nearly  the  latte  r.  Mane  hot 
and  Wilhelms  recognised  that  [erne  -ah-  can  be  used 
instead  <>f  ferrous  -alt-  in  promod ing  oxidation  but  pointed 
,,ut  that  the  |.  n  i.  act  far  less  rapidly  than  tin-  ferrous. 
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4d.   Interaction  of  ferrous  sulphate  and  tujdrcxjni  peroxide. 

\\\  own  results,  though  in  general  agreement  with  these 
<>f  M'.mrhot  and  \\  illulms.  are  differenl  in  certain  respects. 
When  hydrogen  peroxide  is  added  gradually  to  a  solution 
of  lemma  sulphate,  the  ferrous  salt  is  completely  con- 
verted into  ferric  salt  when  exactly  one-half  of  a  molecular 
proportion  of  the  peroxide  has  been  added.  As  a  mean 
of  four  experiments,  10  e.e.  of  decinormal  ferrous  sulphate 
requires  10- 1  CO.  of  twentieth  normal  hydrogen  peroxide 
(solutions  of  equal  permanganate  value),  the  same  pro- 
portion of  peroxide  being  required  when  neutral  solutions 
are  need  as  when  a  huge  excess  of  Bnlphurio  aeid  is  present. 

47.  Ferrous  salt  and  hydrogen  peroxide  eould  not  both 
be  recognised  as  existing  together  in  a  solution  even  at 
;id  when  solutions  of  ferrous  sulphate  and 
hydrogen  peroxide  previously  cooled  below  0°  were  mixed 
iii  the  rati,.  H,0,  2:  FeS(>4.  no  ferrous  salt  could  be 
detected  by  the  ferrieyanide  test  even  directly  after 
inixr 

Presumably  Manchot  and  Wilhelms  lost  sight  of  the 
known  faet  that  ferrieyanide  is  converted  by  hydrogen 
peroxide  into  Eerrocyanjde,  which  gives  a  blue  colouration 
with  f.rrie  salts.  On  this  account,  in  testing  for  ferrous 
-alt  by  ferrieyanide  in  presence  of  ferric  salt  and  hydrogen 
peroxide,  it  is  necessary  to  observe  whether  a  blue  colour 
be  produced  at  once  on  adding  the  ferrieyanide  :  if  the  blue 
colour  appear  only  after  several  seconds,  it  is  due  to  the 
action  on  the  ferric  salt  of  ferrocyanide  produced  from  the 
fa  I  icy  ankle  by  the  action  of  the  peroxide. 

When,  instead  of  adding  the  peroxide  to  the  ferrous 
salt,  a  solution  of  ferrous  sulphate  is  gradually  added  to 

■  ■f  hydrogen  peroxide  (10  c.c.  M/20),  the  volume  of 
decinormal  ferrou-  sulphate  which  has  to  be  added  before 
ferrous  salt  remains  in  the  mixture  lies  between  about  G 
and  8  c.c.  (mean  7-2  c.c.) — corresponding  to  about  0-7 
molecular  proportions  of  peroxide  per  molecular  propor- 
tion of  ferrous  salt.  The  actual  amount  required  varies 
according  to  the  rate  at  which  the  ferrous  sulphate  is 
added  and  also  as  the  temperature  varies.  In  this  case, 
therefore,  a  certain  amount  of  peroxide  is  destroyed 
beyond  that  required  to  convert  the  ferrous  into  ferric 
salt. 

To   determine   the   amount  of  hydrogen    peroxide 

■  mposed  in  presence  of  ferrous  sulphate  in  definite 
interval*  of  time,  several  small  flasks  were  each  charged 
with  2  c.c.  decinormal  ferrous  ammonium  sulphate  and 

r ;  and  10  c.c.  twentieth-normal  hydrogen 
peroxide  w.i-  then  introduced  into  each  flask  (i.e.,  2J 
saoleealea  of  peroxide  per  molecule  of  ferrous  salt).  To 
put  a  stop  to  the  aetion,  after  definite  intervals  of  time, 
salphaaic  aeid  was  added  in  excess  and  the  undecomposed 
D  peroxide  was  then  titrated  with  permanganate. 
The  results  obtained  are  represented  graphically  in  Fig.  1a. 


Fk 

1 

5 

^ 

r 

i  , 

— 

A 

i 

a 

r~"~' 

,■--" — '< 

B^ 

t 

r*1 

1 

. 

» 

■ 

. 

1 

* 

- 

I 

A.  F(**owt  S««^»-'C  8.  Fiiwik  Suipmatc 

It  will  rx-  won  that  in  presence  of  thisexcesn  of  hyd 
xi'\f,  ferrou  sulphate  decompose!  slightly  more  than 
three  qi  f   a    molecular   proportion    oi    \»  roxide 

practically  instantaneously ,    the  graph  therefore    tarts 
from  a  point  near  to  tl,  three  quarter!  of 

a  rnolcriiUr  proportion  of  hydrogen  peroxide;  after  this 


point  is  reached,  the  peroxide  is  rapidly  decomposed  but 
the  rate  soon  falls  off  and  a  very  gradual  and  slow  decom- 
position takes  place,  which  continues  until  all  the  peroxide 
is  destroyed. 

50.  The  rate  at  which  this  final  decomposition  takes 
place  decreases  but  very  slowly  as  the  concentration  of 
the  peroxide  is  decreased  ;  in  fact,  it  at  first  appeared  to 
follow  a  linear  course  (Fig.  1a)  but  experiments  carried 
out  over  a  longer  period  showed  that  there  was  a  falling  off 
in  rate  towards  the  end  of  the  interaction  (Fig.  2).  In 
any  case,  this  "  catalytic  "  decomposition  of  the  peroxide 
by  no  means  follows  the  unimoleeular  law  ;  it  would  seem 
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probable  that  the  peroxide  enters  into  combination  with 
the  iron  salt  and  that  the  decomposition  measured  is  that 
of  this  compound.  If  such  be  the  case,  only  a  very  small 
amount  of  the  compound  is  formed  ;  hence  the  decrease 
in  the  amount  of  peroxide  has  very  little  effect  on  the  rate 
of  its  decomposition,  as  there  is  sufficient  peroxide  present 
almost  to  the  end  of  the  interaction  to  form  the  maximum 
amount  of  the  unstable  product.  That  the  rate  does  fall 
off  at  all  is  probably  best  explained  by  assuming  that  the 
interaction  is  reversible. 

51.  On  adding  hydrogen  peroxide  to  a  solution  of  ferrous 
sulphate  a  bright  orange  coloured  liquid  is  obtained  from 
which,  on  standing  and  more  quickly  on  heating,  a  bright 
yellow  solid  is  deposited  which  is  a  basic  ferric  sulphate. 

Weltzien  ascribed  the  formula  2Fe203.S04.6H20  to  this 
yellow  compound,  and  states  that  an  acid  ferric  salt 
remains  in  solution  ;  Dammer  has  suggested20  the  alter- 
native formula— <HO)5Fe2— S04— FeJOH)5  +  H20. 

My  own  analyses  of  the  precipitate  give  approximately 
the  ratio  S04  :  Fe  =  l  :  5. 

When  the  concentrated  mother  liquor  from  tho 
precipitate  is  mixed  with  alcohol,  after  a  time  a  pale 
yellow  solid  is  precipitated  which  becomes  red  on  standing. 
When  a  large  proportion  of  alcohol  is  used  initially  and 
the  precipitate  is  produced  quickly,  it  has  a  deep  crimson 
colour. 

52.  When  excess  of  hydrogen  peroxide  (2\  molecular 
proportions)  is  added  to  a  solution  of  ferrous  sulphate 
containing  a  considerable  amount  of  sulphuric  acid,  only 
one-half  instead  of  rather  more  than  three-quarters  of 
a  molecular  proportion  of  peroxide  is  utilised. 

Also  when  a  mixture  containing  ferrous  sulphate  together 
with  sulphuric  and  titanic  acids  is  titrated  with  peroxide, 
a  yellow  colouration  indicative  of  the  presence  of  the  free 
peroxide  is  apparent  when  just  over  one-half  of  a  molecular 
proportion  of  hydrogen  peroxide  has  been  added  (e.g.,  10-2 
c.c.  N/20  H202  per  10  c.c.  N/10  PeSOA  Heme  the 
presence  of  a  large  excess  of  sulphuric'  acid  does  not  hinder 
the  oxidation  of  ferrous  sulphate  (by  one-half  a  molecular 

f import  ion  of  peroxide)  but  prevents  Subsequent  "  cata- 
ytic  "  decomposition  of  the  peroxide.  The  addition  of 
sulphuric  acid  in  the  series  of  experiments  referred  to 
(§  49),  in  order  to  stop  the  interaction,  has  its  justification 

m  this  circumstance. 

53.  Interaction  of  ferric  tvlphate  and  hydrogen  peroxide. — 
On  carrying  out  a  series  of  experiments  similar  to  those 
described  in  §  49,  using  this  salt  and  hydrogen  peroxide  in 
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the  proportion  of  1  atom  of  ferric  iron  to  2i  molecules  of 
peroxide,  no  sudden  decomposition  of  about  three-quartet  s 
of  a  molecular  proportion  of  peroxide  similar  to  that 
produced  by  ferrous  salt  was  observed  ;  consequently 
the  graph  representing  the  rate  at  which  hydrogen  per- 
oxide is  decomposed  by  ferric  sulphate  (Fig.  1b)  starts 
from  zero  instead  of  (as  in  Fig.  1a)  from  a  point  repre- 
senting about  three-quarters  of  a  molecular  proportion  of 
peroxide,  the  quantity  decomposed  instantaneously  by 
ferrous  sulphate. 

In  other  respects  the  graph  (Fig.  1b)  representing  the 
decomposition  by  ferric  sulphate  is  practically  identical 
with  that  representing  the  action  of  ferrous  sulphate 
(Fig.  1a)  ;  the  slightly  lower  rate  in  the  latter  case  is  due 
doubtless  to  the  lower  concentration  of  the  peroxide — 
owing  to  the  removal  of  about  three-quarters  of  a  molecular 
proportion  at  the  beginning  of  the  interaction. 

54.  Evolution  of  oxygen  from  hydrogen  peroxide  under 
the  influence  of  iron  salts. — When  hydrogen  peroxide  and 
ferrous  sulphate  solutions,  in  the  proportion  of  one -half  of 
a  molecule  of  the  former  to  one  molecule  of  ferrous  salt, 
are  mixed  in  a  vessel  such  as  is  described  in  Part  I.  of  the>  e 
Studies  ( §  5)  but  furnished  with  a  delicate  pressure  gauge 
(the  vessel  being  of  thin  glass  and  immersed  in  a  water- 
bath  to  prevent  temperature  alterations  during  the 
experiment),  practically  no  gas  is  evolved  during  the 
oxidation  of  the  ferrous  salt  by  the  peroxide. 

When  excess  (2-|-  molecular  proportions)  of  hydrogen 
peroxide  is  added  to  ferrous  sulphate,  however,  there  is 
a  sudden  outburst  of  gas  due  to  the  instantaneous  decom- 
position of  the  quarter  of  a  molecular  proportion  of 
peroxide,  which  is  followed  by  a  slow  gradual  evolution 
(Fig.'  1a).  A  series  of  results  are  recorded  in  Fig.  3a. 
A  similar  slow  evolution  of  gas  takes  place  when  hydrogen 
peroxide  is  mixed  with  ferric  sulphate  (Fig.  3b). 
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55.  Evidence  of  the  formation  of  a  ferrous  perhydrol. — 
When  hydrogen  peroxide  is  added  to  ferrous  sulphate  in 
presence  of  Trillat's  agent  (tetramethyl-p.p-diaminodi- 
phenylmethane)  dissolved  in  citric  acid  (I.  §  25),  a  brilliant 
blue  colour  is  produced.  The  action  does  not  take  place, 
however,  if  the  agent  be  added  last  ;  that  is  to  say,  the 
orange  yellow  liquid  formed  by  the  oxidation  of  ferrous 
sulphate  by  hydrogen  peroxide  does  not  give  the  blue 
oxidation  product.  Ferric  salts  and  hydrogen  peroxide 
also  do  not  determine  the  appearance  of  the  blue  colour 
but  give  rise  to  a  brown  colour  instead  of  a  blue.  As 
Fenton  has  shown,  when  hydrogen  peroxide  is  added 
to  a  solution  containing  ferrous  sulphate  and  tartaric 
acid,  the  tartaric  acid  is  at  once  oxidised,  the  oxidation 
product — dihydroxymaleic  acid — in  presence  of  iron  salt 
giving  a  fine  violet  colouration  with  excess  of  caustic 
alkali. 

In  his  original  paper,  Fenton  definitely  states  that 
ferric  salts  do  not  act  as  oxygen  carriers ;  actually, 
however,  as  Ruff  has  shown,  action  takes  place  less  rapidly 
at  first  than  when  ferrous  salts  are  used,  so  that  on 
oxidising  tartaric  acid  by  hydrogen  peroxide  and  ferric 


sulphate  the  violet  colour  is  apparent  on  adding  caustic 
alkali  only  after  a  few  minutes'  interval,  not  immediately 
as  is  the  case  when  ferrous  sulphate  is  the  catalyst. 

Tartaric  acid  does  not  reduce  ferric  sulphate  but  when 
hydrogen  peroxide  is  added  to  a  solution  of  these  two 
substances,  after  a  few  minutes,  ferrous  salt  is  to  be  found 
in  the  solution  by  testing  with  ferricyanide.  It  is  formed, 
doubtless,  from  the  ferric  sulphateby  the  action  of  the 
dihydroxymaleic  acid  which  is  produced  initially,  this 
being  a  powerful  reducing  agent. 

This  behaviour  of  ferrous  and  ferric  salts  towards 
oxidisable  substances,  which  is  comparable  with  their 
action  towards  hydrogen  peroxide  ah.i.e  (Fig.  1),  is  of 
importance  in  connexion  with  the  nguments  advanced 
in  §61—64. 

56.  As  neither  ferric  sulphate  r.or  hydrogen  peroxide 
nor  a  mixture  of  the  two  produces  the  blue  colour  when 
added  to  Trillat's  agent,  it  is  obvious  that  there  is  an 
intermediate  stage  in  the  oxidation  of  ferrous  sulphate 
to  ferric  salt  by  hydrogen  peroxide  at  which  a  ferrous 
compound  is  produced  which  is  a  more  powerful  oxidising 
agent  than  either  the  peroxide  or  the  ferric  salt  alone 
or  this  salt  in  combination  with  peroxiele. 

This  intermediate  ferrous  compound  must  be  the  origin 
of  the  sudden  evolution  of  oxygen  which  involves  the 
instantaneous  elecomposition  of  about  one-ciuarter  of  a 
molecular  proportion  of  hydrogen  peroxiele  in  addition  to 
the  amount  which  is  recjuired  to  produce  it.  In  the 
absence  either  of  hydrogen  peroxide  or  of  an  oxidisable 
substance,  the  intermediate  compound  is  at  once  spon- 
taneously converted  into  a  ferric  salt,  which,  as  has  been 
seen,  is  only  a  comparatively  weak  oxygen  carrier  anel 
catalyst  ;  it  therefore  follows  that  the  outburst  of  oxygen 
is  due  to  the  interaction  of  the  ferrous  intermediate 
compound  and  hydrogen  peroxide. 

57.  It  is  important  to  note  that  the  proportion  of 
hydrogen  peroxide  elecomposeel  in  the  interaction  of  hydro- 
gen peroxide  and  the  intermediate  compound  depends 
upon  the  amount  of  hydrogen  peroxide  present.  In  the 
experiments  described  in  §  49,  in  which  2|  molecules  of 
hydrogen  peroxide  were  used  per  molecule  of  ferroua 
sulphate,  the  amount  of  peroxide  decomposed  at  this  stage 
was  about  one-quarter  of  a  molecular  proportion  ;  but 
when  other  proportions  of  peroxide  were  taken,  it  waa 
found  that  the  amount  of  peroxide  decomposed,  in  addition 
to  the  one-half  of  a  molecular  proportion  required  for  the 
formation  of  the  intermediate  compound,  was  more  oi 
less  than  one-quarter  of  a  molecular  proportion  according 
as  more  or  less  than  two  anel  a  half  molecular  proportions 
of  peroxide  were  used.     The  results  of  a  series  of  experi 
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ments  are  represented  by  Graph  No.  4.  In  these  expi  ri 
meats,  5  c.c  of  decinormal  ferrous  ammonium  sulphate 
were  quickly  introduced  into  the  Mask  containing  the 
peroxide  (total  volume  60  c.c.  in  each  case)  and  as  soon 
as  the  solutions  had  been  mixed  an  exeen  of  ralphoric 
acid  was  added  to  stop  further  ad  ion  ;  the  amount  of 
nndecomposed  peroxide  Waa  then  estimated  by  means  of 
decinormal  permanganate. 

The  results  indicate  th.it   tome  reTeraibk  interaction 
takes  pin  e  at  this  stage. 
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-  Oriittitm  of  formic  acid  in  pnutmtt  of  iron  salts. — 
Fi-iiton  and  Jones'*  have  shown  t hat  formic  aoid  is  readily 
oxidised  by  hydrogen  peroxide  in  preaenoe  oi  a  ferrous 
\-  the  oxidation  products  are  ?e«yaimpleBubatances, 
oerbon  dioxide  and  water,  the  interaction  is  one  which 
can  be  easily  followed. 
On  adding  a  deeinonnal  eolation  of  hydrogen  peroxide 

i  mixture  of  5  aa  oi  deoinormal  solution  of  ferrous 
—imtninm  Bulphate  with  ~>  0,0,  of  a  deoinormal  solution 
of  formic  acid,  nsing  potassium  forrioyanide  aa  an  "out- 
tide  '  indicator,  it  was  aeoeaaary  to  use  between  lj  and  1' 
mninmlar  proportions  of  peroxide  to  convert  the  whole 
of  the  ferrous  salt  into  ferric.  Similar  result*  wereobtained 
in  cold  and  in  hot  solutions.  In  carrying  out  the  experi- 
ments, a  number  of  flasks  were  charged  with  5  o.c.  of 
ferrous  sulphate,  6  oo.  of  formic  arid  and  varying  pro- 
portion-, of  hydrogen  peroxide,  the  volume  of  liquid  being 
kept  <  oiist.uit  :  after  an  interval  of  10  minutes  tin-  residual 
larrooa  Bait  or  hydrogen  peroxide  (it  has  been  shown 
that  both  cannot  exist  together)  was  titrated  with  per- 
manganate, this  method  of  estimating  either  the  peroxide 
ur  ferrous  -alt  being  possible  on  account  of  the  slowness 
with  which  a  oold  solution  of  permanganate  oxidises 
formic  acid  even  in  preaenoe  of  an  iron  salt.  The  results 
are  represented  bj  Graph  5. 
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It  i-  evident  that  all  the  ferrous  -alt  i  oxidised  only 
whan  nearly  one  and  a  half  molecular  proportions  of 
peroxide  are  need  j»er  molecular  proportion  of  ferrous 
-ul|  i  of  formic  acid. 

\-  formic  acid  i-  not  oxidised  by  hydrogen  peroxide 
■    under   condition.*  such  aa  were  maintained    in    the 
.  either  ferric  sulphate  or  the  suggested  inter- 
mediate  compound    formed    by    the    interaction    of   the 
]»r  I  ferrous  nalphatc  mast  be  the  active  oxidising 

f>-rri<-    sulphate    does    not    determine    the 
a  any  way  comparable  with  that  at 
whi<  h  oxidation  take-  place  under  tin-  influence  of  i  ferrous 
:   therefore  it  i-  not  the  ferric  sulphate  hut  the  ferrous 
prodnet  which  i-  the  oxidising  agent. 
Al-o  it  1.  apparent,  a-  the  ferrous  -alt  i-  demonstrably 

irri<r,  that   the  oxygen  of  the  peroxide  is  lir  t 

ed  to  the  ferrous  -alt  ;  if  the  ferrous  salt  were 
verted  into  ferrie  ,;i|t,  no  ferrous  salt  would 
lut  ion  when  just  over  one-half  of  a  molecular 
■•f    hydrogen    peroxide    had    been    added, 

lu  red  by  formic  arid;    actually, 
however,    between    l{    and    I J   molecular   proportions   of 

remove  the  ferrous    .dt. 
All  the  argument*  therefore  favour  the  conclusion  that 
oxidising  agent    (thi  1    intermediate   com* 

d    formed    m    the    Oxidation    of    feriou-    -ulphate    to 
-   a  ferrous  -alt. 

'•"  /  agent — In  any  attempt  to 

idered  in  this  communication 
i.i  which  ferrous  sulphate  and  hydrogen  peroxide  take 
p»rt.  'he  following  facts  moat  !-•  taken  jato  account  \ — 

tion    of   hydrogen    peroxide   and 

ff-rroij.  -iilph»te  ,,  r,r,».  j„   which   initially  a  ferrou     .  om 

1  powerinl  oxidising  agent  ; 


(b)  That  in  the  absence  of  other  oxidisable  material,  this 
compound  is  at  once  transformed  into  ferric  salt,  no 
oxygen  being  evolved  in  this  change; 

(c)  That  the  interaction  of  the-  compound  contemplated 
in  (a)  ami  hydrogen  peroxide  gives  rise  to  an  unstable 
sub-dance  which  at  once  undergoes  decomposition,  oxygen 
being  evolved  and  the  ferrous  converted  into  a  ferric  salt  ; 

(d)  That  apparently  this  last  interaction  is  reversible; 
(e)  that  hydrogen  peroxide  is  also,  though  slowly,  decom- 
posed by  a  ferric  salt  and  that  a  mixture  of  a  ferric  salt- 
wit  h  hydrogen  peroxide  acts  as  a  feeble  oxidising  system 
in  eases  in  which  the  ferric  salt  itself  proves  to  be  in- 
active ;  presumably  therefore  a  ferric  compound  analogous 
to  that  contemplated  under  (a)  can  be  formed  but  is  a  far 
less  active  oxidising  agent  than  the  corresponding  ferrous 
compound  ;  this  ferric  compound  in  turn  may  give  rise 
to  an  evolution  of  oxygen. 

It  is  suggested  that  the  several  interactions  considered 
arc  those  indicated  in  the  following  scheme  : — 

61.  In  view  of  the  marked  tendency  of  sulphuric  acid 

to  behave  as  a  monobasic  acid  and  of  the  retention  of  a 

molecule  of  "  water  "  by  the  isomorphous  sulphates  of  the 

ferrous   sulphate  class,   these  salts   may   be   regarded  as 

SO  H 
he  mi  sulphate  hemihydrols  of  the  form  R"<nji 

The  normal  mode  of  action  of  hydrogen  peroxide  is  that 
involved  in  the  formation  of  barium  hemiperhydrol  from 
barium  hydrate  (dihydrol) — 

yVM      Hn  /O.OH 


Ba 


\ 


OH 


+ 


HO 
HO 


Ba< 


+  OH2 


x     OH 

phc?    the 


readily 


Such    an    interaction    takes    plica    the    mon 
apparently  the  more  "basic"  the  compound. 

The  behaviour  of  the  ferrous  sulphate — hydrogen 
peroxide  system  is  not  that  of  a  persulphate;  conse- 
quently it  cannot  well  be  other  than  a  perhydrol. 

Such  a  pcrhydrol  may  be  represented  as  formed  in  the 
following  manner  : — 


Fc 


\ 


,S04H 
OH 


+ 


HO 
HO 


F« 


/S04H 

<  +OH2 

X). 


.OH 


Fenton's  agent,  from  this  point  of  view,  is  comparable 
with  Care's  persulphuric  acid,  HSOj.O.OH.  Both  com- 
pounds owe  their  activity  as  oxidising  agents  to  the  fact 
that  they  are  perhydrols  and  at  the  same  time  electro- 
lytes; in  other  words,  the  activation  of  hydrogen  peroxide, 
whether  effected  through  the  agency  of  sulphuric  acid  or 
of  ferrous  sulphate,  is  the  consequence  of  its  conversion 
into  an  electrolyte;  rind  it  is  on  this  account  that  ferrous 
sulphate  is  effective  as  a  catalyst  in  promoting  oxidation. 

<>2.  Ferric  salts  as  catalysts. — The  fact  that  ferric  salts 
also  promote  oxidation  may  be  accounted  for  in  the  same 
way — as  the  re.-ult  of  the  formation  of  s  ferric  pcrhydrol, 
e.g.  :— 

/R'        HO  /R' 


F. 


\ 


OH 


HO 


\o.OH 


+  OH2 


The  inferior  value  of  ferric  salts  may  be  ascribed  to  the 
fact  that,  being  less  basic  than  ferrous  salts,  they  give  rise 
to  a  far  smaller  proportion  of  the  pcrhydrol. 

63.  Oxidation  in  presence  of  iron  salts. — When  Fenton's 
agent  acts  as  an  oxidising  agent,  as  it  is  reconverted  into 
ferrous  salt  in  the  process,  it  is  clear  that  it  merely  under- 
goes reduction,  exchanging  oil  fox  II.  It  is  to  be  supposed 
that  the  ferric  perhydrol  behaves  similarly.  In  both  oases, 
however,  the  perhydrol  is  not  to  be  regarded  aa  the  active 

immediate  oxidising  agent   but  as  the  dcpolariscr  whi-h  is 

reduced  by  the  hydrogen  determined  to  it  in  proportion 

.1    the  correlative  OH  ion  of  the  electrolyte  acts  ujion  the 
substance    oxidised — thus  : — 


'      /SOJI      M 

Fe/  + 

O.OH     H 


SO,H 
F.X 
M)H 


I 


.  .   HX   ..  OH 

. .   IIX  ..  OH 

H.O     OH 


-|- ox  {disable  sul>stance= 


+ 


\oxidisa)ile  sub»tance. 
211. \     ()\V 

(it.  Decomposition  of  hydrogen  peroxide  '"/  iron  salts.  —In 
the  absence  of  an  oxidisable  substance,   Fenton's  ay»ut 
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and  hydrogen  peroxide  interact  and  give  rise  to  oxygen 
and  a  ferric  salt ;  it  is  more  than  probable  that  the  oxygen 
is  the  product  of  the  decomposition  of  a  higher  oxide  less 
stable  than  either  agent ;  this  may  be  either  a  higher 
ferrous  perhydrol  or  a  higher  oxide  of  hydrogen.  In 
other  words,  it  is  conceivable  that  whilst  in  the  earlier 
stage  the  peroxide  is  the  oxidising  agent,  in  the  later  it  is 
itself  oxidised.  As  the  ferrous  perhydrol  is  undoubtedly 
an  electrolyte  in  solution,  it  will  unquestionably  be  a  far 
better  oxidising  agent  than  Ls  the  peroxide ;  on  the  other 
hand,  in  view  of  the  fact  that  perbenzoic  acid  is  a  weaker 
acid  than  benzoic  and  persulphuric  than  sulphuric,  the 
ferrous  perhydrol  should  be  even  more  oxidisable  than 
ferrous  hydro] ;  so,  if  the  latter  be  oxidised  by  hydrogen 
peroxide,  it  would  seem  probable  that  the  perhydrol  would 
be  still  more  easily  attacked.  On  all  grounds,  therefore, 
it  appears  to  be  more  logical  to  assume  that  the  unstable 
compound  from  which  the  oxygen  is  eliminated  is  derived 
from  the  salt  rather  than  from  hydrogen  peroxide ;  but 
it  is  conceivable  that  the  action  may  take  place  to  some 
extent  in  both  directions  though  mainly  in  that  represented 
by  the  equation  : — 


Fe 


/S04H 


+  H20.  =  H.:0+Fc 


/ 


SO,H 


:0.,  +  Fc 


,S04H 


M3.0H  X)OOH  H)H 

65.  Formation  of  ferric  mils  from  Fenton's  agent. — 
Although  a  single  molecular  proportion  of  hydrogen 
peroxide  suffices  to  convert  two  molecular  proportions  of 
ferrous  salt  into  ferric  salt,  Fenton's  agent  is  formed  by 
the  interaction  of  a  molecule  of  each  of  its  two  com- 
ponents ;  apparently  therefore  the  formation  of  ferric  salt 
involves  the  interaction  of  Fenton's  agent  and  unchanged 
ferrous  salt.  In  view  of  the  tervalcnt  nature  of  iron  and 
the  colour  and  other  properties  of  the  ferrous  salts,  it  is  not 
improbable  that  these  contain  at  least  two  atoms  of  metal 
in  the  molecule  ;  if  this  point  of  view  be  adopted,  Fenton's 
agent  may  be  represented  by  the  formula  : — 


I^-O.  OH 
J    .-OH 
Fc<SO,H 


It  appear^  probable  that  such  a  compound  would  be 
easily  hydrolyed  and  that  it  would  give  rise  almost 
directly  to  two  molecules  of  '•  basic  fenic  sulphate  "  :— 


Fc<-S04H 
|  ^M).OH 

FK?0H4H 


+ 


H 

OH 


/S04H 
;2FeC  OH 


V)H 


66.  If,  however,  the  change  be  regarded  as  involving 
the  interaction  of  the  sulphate  perhydrol  and  the  hydrol,  it 
may  be  represented  in  the  following  manner  ;— 

/S04H     HS04 


Fe 


<«. 


OH 


+ 


ho/ 


Fe=OH,4SO«H.Fe,O.O.Fc.S04H 


Such  a  product  would  also  give  rise  to  basic  ferric 
sulphate  on  hydrolysis. 

Summary. 

The  facts  brought  forward  in  this  communication  appear 
to  justify  the  conclusion  that  ferrous  salts  promote 
oxidation  by  means  of  hydrogen  peroxide  in  virtue  of  the 

formation  of  a  "perhydrol"  of  the  type  Fe<Q  qjj  tho 

which  salt  is  formed  reversibly,  being  alternately  produced 
from  and  reconverted  into  ferrous  salt  when  an  oxidisable 
substance  is  present  together  with  hydrogen  peroxide. 

The  catalytic  decomposition  of  hydrogen  dioxide  by  iron 
salts  may  be  ascribed  to  the  formation  of  higher  perhydrols 
which  are  to  be  regarded  as  derivatives  of  hydrogen 
trioxide. 

The  advantage  derived  from  the  conversion  of  hydrogen 
dioxide  into  the  ferrous  perhydrol  arises  doubtless  from 
the  fact  that  this  latter  is  an  electrolyte.  From  this  point 
of  view  the  office  of  the  ferrous  salt  is  that  of  a  catalyst  as 
denned  by  E.  F.  and  H.  E.  Armstrong  in  a  recent  com- 
munication to  tho  Royal  Society22,  in  which  they  di-cuss 
the  phenomena  of  catalysis  generally  :  "  the  catalyst  may 
well   be   defined   as    the   agent   which    brings   about   the 


inclusion  of  the  interacting  substances  in  the  (electrolytic- 
circuit  within  which  the  change  takes  place  so  >-oon  as  the 
circuit  is  established,  the  electrolyte  being  the  actual  agent 
by  which  the  change  is  affected." 
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STUDIES  ON  OXIDATION.     III.— THE  OXIDATIVE 

AND     CATALYTIC     ACTIVITY     OF     MANGANESE 

COMPOUNDS. 

PV   H.   T.   COLGATE,    B.80. 
(Presented  by  Professor  Armstrong.) 

67.  In  the  discussion  of  the  action  of  oxidising  agents  in 
Part  I  of  these  Studies  (§  30—34)  attention  is  directed  to 
the  production  of  oxygen  when  either  hydrogen  or  carbonio 
oxide  is  oxidised  by  permanganate  (Victor  Meyer)  and 
to  the  separation  of  oxygen  as  a  result  of  the  decomposition 
of  permanganate  in  presence  of  manganese  dioxide  :  it  is 
suggested  that  in  both  cases  the  oxygen  may  have  been 
derived  from  hydrogen  peroxide  and  equations  are  given 
( §  34)  showing  how  this  substance  might  arise.  In  opposi- 
tion  to  Victor  Meyer's  objection  to  this  explanation,  the 
statement  was  made  ( §  32)  "  That  the  view  taken  involves 
the  conclusion  that  hydrogen  peroxide  would  be  produced 
whatever  substance  were  oxidised."  It  is  neoeeaary  to 
acknowledge  here  that  an  incautious  uae  was  made  of 
"would"  and  to  substitute  for  it  the  conditional 
"  might  "  ;  indeed,  it  will  be  obvious  that  the  subject  WM 
dealt  with  only  in  a  preliminary  way,  especially  M  it  i- 
pointed  out  in  the  summary,  at  the  close  of  the  communica- 
tion, that  much  remains  to  be  learnt  before  the  behaviour 
of  so  familiar  an  oxidising  agent  as  pota  Mk  permanganate 
and  of  oxidising  agents  generally  is  understood. 

The  present  communication  is  an  attempt  to  elucidate  the 
behaviour  of  permanganate  M  an  oxidising  agent  and  to 
explain  the  catalytic  effects  sometime!  produced  by 
manganese  compounds. 
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I  9    v  iter  Price,  in  the  opening  chapter  of  his  monograph 

on  lYracids'-1  and  their  salts,  endeavours  to  draw  a 
distinction  between  true  and  false  peroxides  and  peracidfi 
anil  definei  the  latter  as  cither  formed  by  the  aetion  of 

hydrogen  peroxide  on  the  lover  acids  or  as  giving  rise  to 

this  oxide  under  the  influence  of  dilute  sulphuric  acid  ; 
he  therefore  excludes  permanganic  acid.  But  the  two 
well  known  jK-rsulphuric  acids  are  demonstrably  related 
to  hydrogen  peroxide  in  the  manner  shown  by  the  following 
formula : — 

HSOr<5.0H  HO.OH         HS03.O.O.SO.,H 

Moreover,  the  behaviour  l>oth  of  manganic  and  of 
permanganic   acid   as   oxidising   agents   cannot    well    be 

explained  except  on  the  assumption  that  they  are  more  or 
analogous  in  structure  to  the  persnlphuric  acids  and 
contain  the  radicle  O.OH — in  other  words  that  they  are 
true  derivatives  of  hydrogen  peroxide.  That  they  are 
neither  formed  directly  from  nor  give  rise  to  a  recognisable 
amount  of  hydrogen  peroxide  is  not  surprising,  in  view 
of  their  instability  in  presence  of  this  compound.  (Cp. 
§  88.) 

'tin  structure  of  manganese  compounds. — On 
nnl  of  the  intensity  of  their  colour,  it  appears  not 
improbable  that  their  structure  is  somewhat  complex  : 
hence,  in  view  of  the  success  which  has  attended  recent 
a'tempts  to  correlate  structure  with  crystalline  form,  it  is 
oonsider  the  crystallography-  evidence  bearing 
on  the  structure  of  the  manganese  compounds. 

If  the  valency  volume  of  manganese,  like  that  of  iron  in 
the  ferrous  salts,  approximate  to  thai  of  oxygen,  according 
to  the  Barlow-Pope  hypothesis,  the  space  occupied  by  a 
mar  j  ktOBJ  should  be  very  nearly  that  occupied  by  an 

oxygen  atom.  If  this  view  be  taken,  it  is  to  be  expected 
that  the  crystalline  structure  of  the  dioxide  will  be  that 
<>f  a  closely  peeked  arrangement  of  equal  spheres  :  actually 
Pyrohudte  belongs  to  the  tetragonal  system  and  exhibits 
the  hit'h  d>  pee  of  symmetry  which  would  be  conditioned  by 
h  an  arrangement. 

To.  It  is  more  than  probable  that  manganese  dioxide 
i-  not  .-imple  but  oonaistfl  of  complexes  of  the  type  (Mn02)x 
in  which  the  value  of  x  is  at  least  4  and  may  well  be  some 
multiple  of  this.  The  ei^'ht  oxygen  atoms  in  the  complex 
may  be  pictured  a^  BO  packed  that  they  form  a  cube, 
•i  of  four  faces  of  which  contains  in  addition  a  single 
manganese  atom,  the  four  atoms  being  in  one  plane, 
n  an  arrangement  Is  formulated  in  the  following 
hguro. 


The  acoukdtioa  l.y  snefe  ■  compound  of  acid  properties 
may  be  piston  rohring  the  change  shown  blow, 


H      Q'Mn 

HOU 


OOH 


followed  by  the  opening  out  of  the  complex  thus  : 

H  H 

I     I 
H-O-Mn-O-O-O-O-Mn-O-H 

ll-O-Mn-O-O-O-U-Mn-O-H 

I     I 
H  H 

71.  The  passage  from  such  a  compound  to  potassium 
manganate  or  permanganate  is  accounted  for  without 
difficulty  on  the  assumption  that  these  compounds  may  be 
represented  by  formulas  such  as  the  following  : — 

KK 

I     I 
K-O-O-Mn-O-O-O-O-Mn-O-O-K 

K-O-O-Mn-O-O-O-O-Mn-O-O-K 

Potastium  manganate 
K  0  0  Mn  0-0=0-0  Mn  0  0  K 


-«U 


K  0  0  Mn  0-0=0-0  Mn  0  0  K 
Potasfium  permanganate 

72.  Peroxidation  of  manganous  salts  by  hydrogen  peroxide. 
— Stress  is  laid  in  the  previous  communication26  on 
what  appears  to  be  the  essentially  characteristic  property 
of  hydrogen  peroxide,  viz.,  that  it  tends  to  displace  hydro- 
gen in  the  OH  group  of  hydroxides  generally  and  give  rise  to 
perhydrols  ;  it  is  there  argued  that  ferrous  sulphate  is 
converted  by  its  action  into  the  perhydrol  H0.0.Fe.S04H, 
which  is  a  powerful  oxidising  agent  ( §§61,  62). 

Manganous  sulphate  in  no  way  corresponds  to  ferrous 
sulphate  in  this  latter  respect  and  has  but  little  catalytic 
effect  when  used  in  conjunction  with  hydrogen  peroxide. 
Apparently,  the  presence  of  an  acid  radicle  in  conjunction 
with  the  manganese  has  an  inhibitive  effect,  the  metal 
being  but  slightly  receptive  of  oxygen  unless  this  be 
presented  together  with  a  positive  or  metallic  radicle  or  in 
such  way  as  to  favour  the  production  of  the  dioxide  (cp. 
§§75,76). 

73.  Peroxidation  of  manganous  salts  by  permanganate. — 
This  interaction  is  of  importance  on  account  of  the  use  that 
is  made  of  it  in  determining  manganese.  The  well-known 
method  introduced  by  Volhard  26  involves  the  titration  of 
a  neutral  or  at  most  faintly  acid  solution  of  a  manganous 
salt,  heated  just  to  the  boiling  point,  with  neutral  perman- 
ganate in  presence  of  zinc  sulphate  or  some  other  salt  of  a 
highly  positive  metal  other  than  an  alkali  metal ;  the 
manganese  is  precipitated  as  "  hydratcd  dioxide "  in 
accordance  with  the  equation  : — K2Mn208  +  3MnS04  -+- 
2H,0  =  5Mn02+K2S04  +  2H,S04.  The  precipitate,  which 
settles  rapidly,  contains  the  oxide  of  the  metal  of  the  salt 
used  in  combination  with  manganese  dioxide.  When  no 
such  metallic  salt  is  present,  manganous  oxide  takes 
the  place  of  the  metallic  oxide  derived  from  the  salt : 
consequently  the  result  arrived  at  is  inaccurate  ;  moreover 
the  precipitate  does  not  settle  until  towards  the  close  of  the 
operation  and  the  permanganate  continues  to  disappear 
very  slowly,  as  the  manganese  precipitate  causes  a  "  cata- 
lytio  "  decomposition  of  the  oxidising  agent,  so  that  the 
result  is  uncertain.  The  precipitate  obtained  in  presence  of 
a  salt  of  an  alkali  metal  settles  easily  but  the  action  takes 
place  very  slowly  towards  the  end. 

74.  The  formation  of  manganese  dioxide  from  the  man- 
ganous salt  is  best  explained  by  the  assumption  that, 
like  ferrous  sulphate,  it  is  converted  into  a  perhydrol,  the 
permanganate  acting  as  depolariscr  and  being  itself 
eventually  reduced  to  dioxide  : — 


>804H 

-OH 


Mr< 


OH 

nil. ..H 


H  /S04H 

+  (O)  =  Mn<  +  20H2 

OH 


.OH 


JSOtH  yr 

Mn<  +  OH,  -  Mn<  +  H^O, 

\0.0H  MXOH 
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75.  Apart  from  the  fact  that  permanganate  is  a  more 
powerful  oxidising  agent  than  hydrogen  peroxide,  the 
change  is  probably  promoted  by  the  partial  interaction  of  the 
manganous  salt  and  the  permanganate,  a  salt  being  thus 
produced  which  is  more  oxidisable  than  the  original  salt : 


,S04H  ,S04K 

2Mn<  +  K,Mn,08  =  2Mn< 

M)H  X)H 


+  H2MnX>8. 


76.  On  the  other  hand,  when  acid  is  added  to  the  mixture, 
interaction  takes  place  more  and  more  slowly  as  the 
amount  is  increased  and  ultimately  the  precipitation  of 
the  dioxide  is  prevented ;  the  higher  the  concentration, 
the  greater  is  the  amount  of  acid  required  to  inhibit  the 
formation  of  dioxide.  Evidently,  under  such  conditions, 
the  hydrolysis  of  the  perhydrol  is  prevented  ;  but  it  is  not 
to  be  supposed  that  it  is  not  produced,  as  the  oxidation  of 
oxalic  acid  and  of  hydrogen  peroxide  is  promoted  by  the 
presence  of  manganous  salt.  Presumably  oxidation  is  thus 
effected  by  the  manganese  perhydrol  as  well  as  by  the 
permanganate  ;  in  fact,  to  explain  the  accelerative  effect  of 
the  salt,  it  is  necessary  to  assume  that  the  manganous 
persalt  is  the  more  powerful  agent. 

The  effect  of  acid  is  well  illustrated  by  the  following 
results  obtained  on  titrating  oxalic  acid  with  permanganate 
in  presence  of  varying  proportions  of  sulphuric  acid. 

The  figures  in  Column  I.  of  the  table  represent  the 
quantities  of  the  permanganate  required  to  produce 
a  precipitate  of  the  dioxide  in  presence  of  increasing 
proportions  of  sulphuric  acid. 

20  c.c.  (5  molecular  proportions)  oxalic  acid  so!ution=19-9  c.c. 
(1  molecular  proportion)  jWIO  permanganate  solution. 


I.                            II. 

Oxalic  acid. 
20  c.c. 

Sulphuric  acid. 
Molecular  Pro- 
portion. 

KMnO, 
required  to 

produce 

precipitate  of 

Mn02. 

KMn04 

required  to  give 

permanent 

colour. 

3-0 
3-2 
3-4 
3-8 
4-2 
6-0 
8-0 

19-7 

19-75 

19-80 

19-85 

19-85 

19-9 

19-9 

31-6 
32-4 
32-0 
32-1 
32-2 
32-2 
32-1 

In  each  case  the  precipitate  was  formed  just  before  all 
the  oxalic  acid  was  oxidized.  After  this  point  it  was 
possible,  though  only  approximately,  to  oxidise  the 
manganous  salt  produced  during  the  first  stage,  a 
second  end-point  being  thus  obtained  ;  the  values  of  this 
latter  are  shown  in  Column  II. 

The  following  results  were  obtained  on  using  a  still 
larger  proportion  of  acid  : — ■ 

Sulphuric  acid. 
Molecular 
proportion. 

25  Very  faint  turbidity  on  adding  the  last  drop  of 

permanganate   required    to  oxidise   the   oxalic 
acid  ;    1  c.c.  additional  permanganate  reduced 
in  1  minute. 
27  First   end-point    sharp ;     1    c.c.    additional    per- 

manganate reduced  in  2  min. 
30  First   end-point   sharp  ;     1    c.c.    additional    per- 

manganate reduced  in  4  min. 

The  results  show  that  the  final  end-point  was  arrived  at 
the  more  slowly  the  larger  the  proportion  of  acid  present. 

77.  Evolution  of  oxygen  in  presence  of  a  manganous 
salt. — In  the  previous  communication  (§  64)  it  is  argued 
tbat  the  evolution  of  oxygen  which  takes  place  suddenly 
when  ferrous  sulphate  is  mixed  with  more  than  half  a 
molecular  proportion  of  hydrogen  peroxide  is  due  to  the 
formation  of  a  per-peroxy-salt,  which  cither  loses  oxygen 
directly  or  is  hydrolysed  and  gives  rise  to  a  higher  hydrogen 
peroxide,  this  latter  being  at  once  decomposed.  No  such 
action  takes  place  between  manganous  sulphate  and 
hydrogen  peroxide  but  if  a  hot  solution  of  the  salt  con- 
taining sufficient  excess  of  acid  to  prevent  any  precipitation 


of  manganese  peroxide  bo  slowly  mixed  with  permanganate, 
not  only  does  the  colour  disappear  but  oxygen  is  also 
evolved.  It  is  to  be  supposed  that  the  sulphate,  in  this 
case,  is  converted  into  a  perhydrol  such  perhaps  as  is 

SO  M 
represented    by    the  formula    Mn<Too*OH'  wmc^  ^eu 

undergoes  decomposition  in  one  or  other  of  the  ways 
suggested. 

78.  Peroxidation  of  manganese  dioxide  by  permanganate. — 
In  the  first  of  these  communications,  reference  is  made 
(§  34)  to  experiments  carried  out  by  Morse,  Hopkins  and 
Walker  on  the  decomposition  which  permanganate 
undergoes  in  presence  of  manganese  dioxide  whereby 
it  is  slowly  converted  into  the  dioxide,  pxygen  being 
evolved.  The  equation  representing  the  change  is 
usually  written  as  follows  : — 

K2Mn2O8  +  xMnO2  =  2K2O  +  (x-f-2)MnO2-f30.,/2 
but,  in  point  of  fact,  the  liquid  remains  neutral,  the  whole 
of  the  alkali  being  taken  out  of  solution  with  the  "  dioxide." 

79.  The  explanation  of  the  "catalytic"  decomposition 
of  permanganate  by  manganese  dioxide  offered  by  Morse 
is  to  the  effect  that  the  latter  perhaps  has  the  power  of 
polymerising  and  to  satisfy  this  tendency  takes  molecules 
of  the  dioxide  from  the  permanganate,  thus  liberating 
oxygen  (Olsen)27. 

80.  Though  the  decomposition  occurs  in  neutral 
solutions,  it  is  only  in  acid  solutions  that  it  is  effected 
at  all  rapidly  ;  strange  to  say,  it  takes  place  about  three 
times  as  rapidly  in  presence  of  nitric  as  in  that  of  sulphuric 
acid  (Morse  and  Byers)28.  In  this  connexion,  it  is 
noteworthy  that  the  "  dioxide "  precipitated  from  a 
solution  containing  sulphuric  acid  retains  part  of  this 
acid  with  some  persistence,  whilst  that  precipitated 
from  a  solution  containing  nitric  acid  does  not  retain  a 
trace  of  the  acid  (Olsen  and  White)29.  It  may  be  therefore 
thao  the  greater  decomposition  in  presence  of  nitric  than 
of  sulphuric  acid  is  in  part  at  least  to  be  connected  with 
the  superior  stability  of  manganous  sulphate. 

81.  According  to  Volhard,  a  well  defined  "  pure " 
hydrated  manganese  dioxide  may  be  obtained  by  pre- 
cipitating a  boiling  hot  solution  of  manganous  sulphate 
with  permanganate  in  presence  of  a  large  excess  of  nitric 
acid  :  if  a  small  proportion  of  acid  be  used,  the  precipitate 
is  less  dense  and  contains  more  potassium  ;  the  precipitate 
obtained  in  neutral  solutions  contains  manganous  oxide. 

According  to  Morse,  Hopkins  and  Walker,  the  precipitate 
obtained  in  presence  of  a  moderate  amount  of  nitric  acid 
contains  manganese  and  oxygen  in  the  ratio  1  :  2  so  long 
as  permanganate  Ls  present  in  excess  ;  but  if  the  precipitate 
be  kept  in  the  solution  or  in  a  wet  state,  it  loses  oxygen  : 
this,  however,  may  be  restored  by  digesting  the  precipitate 
with  permanganate ;  the  lowest  value  they  found 
corresponds  to  the  formula  :    MnO  :  40MnO2. 

Later  experiments  by  Olsen  and  White29  show  that  the 
precipitate  mav  contain  an  excess  of  oxygen  above  that 
required  by  the  formula  MnO ,(36-78  per  cent.).  A 
solution  was  made  containing  0-80  gramme  of  potassic 
permanganate  and  sufficient  acid  to  neutralise  the 
potassium  and  leave  1-5  molecular  proportions  of  acid  free 
per  molecular  proportion  of  permanganic  acid  ;  one-fourth 
of  the  permanganate  was  reduced  to  dioxide  by  standard 
oxalic  acid  and  the  volume  made  up  to  60  c.c.  ;  the 
precipitate  was  allowed  to  remain  undisturbed  in  contact 
with  the  liquid  over  night  .-  in  the  morning  it  was  filtered 
Dff  on  asbestos  and  washed  free  from  permanganate. 
The  highest  amount  of  oxygen  (38-91  per  cent.)  was 
found  in  a  precipitate  made  in  presence  of  nitric  acid, 
the  lowest  (36-4  per  cent.)  in  one  obtained  in  presenoo 
of  sulphuric  acid  ;  when  both  acids  were  present,  the 
values  ranged  between  these  extremes.  The  naturo  of 
the  results  obtained  by  Olsen  and  White  is  represented 
by  the  graphs  in  the  figure  below.  That  the  extra 
oxygen  is  held  very  loosely  is  shown  by  the  fact  that  when 
the  precipitate  is"  shaken  with  the  permanganate  and 
then  Bltered  off,  the  amount  of  oxygen  present  was  prac- 
tically that  required  by  the  formula  MnO.. 

82.  The  explanation  of  tbe-c  foots  suggested  by  Olsen 
and  Whito  is  that  manganese  dioxide,  acting  as  a  base 
combines  either  with  "sulphuric  or  permanganic  acid 
and  that  in  the  latter  case  an  unstable  salt  is  formed 
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which  readily  deeocnpcees  int..  oxygen  and  a  polymerised 
iifinmn  peroxide  which  is  very  much  toss  active  then 
the  original  compound. 


HT 

ir 

JIT    SO*  >m  Mm  0* 

n  n. 

.H    M«( 

>, 

I  0 

MnO.  *n 

"On 

i 

86  100*.  HNO, 

^1  go  «o  40  10  »X  H.S04 

On  tin-  assumption,  it  b  difficult  to  understand  the 
.educing  effect  of  permanganate  on  the  precipitate  and 
it  appears  far  more  probable  that  the  "  dioxide  "  hydrate 
i,  tosomeextont  peroxidised.  This  interpretation  appears, 
in  fact,  to  afford  a  rational  explanation  of  the  "  catalytic  " 
imposition  <>f  permanganate  in  presence  of  the  dioxide. 

It  may  l>e  assumed  that  one  or  more  of  the  Mn02 
radicles  contained  in  the  peroxide  complex  is  present  as 

( )H 

(M)..i<l>.  !  "i. in. l  that  the  permanganate  acts 

upon  this  in  the  manner  already  shown  to  be  probable  in 
of  ferrous  and  manganous  salts,  forming  the  salt 
higher  perhydrol  which  readily  lose*  oxygen  : — 

.OH 

.Mn  +0.,. 

M)H 


Mi 


< 


<  »f{      .OH  /OH 

tt.O+Mn/ 


'•••II    .OH 


OOOH 


The  ra'<-  at   which  oxygl  n  ifl  evolved  is  affected  by 

mount  of  acid  present,  as  is  illustrated  by  the  following 

ibtataed  by  con  tantly  agitating,  during  24  hours, 

•V>  i.  .    r.f    a    solution    containing    0*6545    gramme    of 

p*>rman_-  •  r  with  varying  amounts  of  sulphuric 

I.     The  oxygen  evolved  was  mea  ured  directly: 
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Molecular 
proportt 
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TV  fact  th**  the  decomposition  i*  promoted  by  Itti 

of  a- id  may  i"   ascribed  to  the  effect    acid 
ha*  in  b  into!  peroxidiaable  materia]* 

thii  poattfJete  i»  satisfied  by  supposing  that  a  group  f* 


formed  in  the  "  peroxide "  complex  corresponding  to  the 

perhydrol   above   formulated   and   that    the    amount    of 

SO  H 
this  "salt  group"  Mn^^jl  is  increased  as  the  amount 

of  acid  is  increased. 

The  results  of  a  further  series  of  experiments  carried  out 
at  about  97°  aro  represented  by  tho  graphs  shown. 
The  experiments  were  conducted  as  follows.  Manganese 
dioxide  (01  gramme)  and  a  known  quantity  of  acid  were 
weighed  into  a  200  c.c.  Jena  conical  flask  ;  water  was 
then  added  to  make  up  a  volume  of  90  c.c.  This  mixture 
was  heated  in  a  water  bath  to  97°  0.  and  was  mechanically 
stirred.  10  c.c.  of  a  solution  of  potassic  permanganate 
containing  12085  grammes  per  litre  was  then  added 
and  5  c.c.  samples  taken  out  every  10  minutes.  The 
samples  were  delivered  into  a  Soxhlct  tube  fitted  to  a 
pump  flask  containing  a  known  volume  of  N/100  oxalic 
acid  solution  and  an  excess  of  sulphuric  acid.  Ultimately 
the  unoxidised  oxalic  acid  was  titrated  with  iV/200 
permanganate. 

Experiments  were  carried  out  in  presence  of  1,  10,  100 
molecules  of  sulphuric  acid  and  of  10  molecules  of  nitric 
acid  per  molecule  of  permanganate.  The  graphs  above 
show  that  decomposition  takes  place  far  more  rapidly 
in  presence  of  nitric  than  of  sulphuric  acid  but  that 
increasing  quantities  of  sulphuric  acid  do  not  increase 
the  rate  to  any  great  extent. 

84.  Reduction  of  permanganate  by  hydrogen  peroxide. — 
Throughout  this  communication  it  is  argued  that 
permanganate  acts  always  as  the  oxidising  agent  and  that 
it  is  far  superior  in  oxidising  power  to  hydrogen  peroxide. 
It  is  only  rational  to  extend  this  view  to  the  well-known 
interaction  of  permanganate  and  hydrogen  peroxide 
in  presence  of  acid  in  which  ultimately  both  substances 
are  reduced  and  oxygen  evolved.  As  a  matter  of  fact, 
this  explanation  was  put  forward  by  Berthelot30  in  1880 
but  called  in  question  by  Baeyer  and  Villiger31  in  1900. 
The  question  at  issue  is  a  very  narrow  one.  Bert  helot 
states  that  by  operating  at  — 12°  it  is  possible  to  mix 
dilute  solutions  of  potassic  permanganate  and  of 
hydrogen  peroxide  in  sulphuric  acid  and  to  obtain  a 
colourless  liquid  without  oxygen  being  given  off,  decom- 
position setting  in  only  when  the  temperature  of  the 
mixture  is  raised  to  that  of  the  air.  Baeyer  and  Villiger, 
however,  maintain  that  this  is  merely  because  the  liquid 
remains  supersaturated  with  oxygen  and  that  if,  in  making 
the  mixture,  agitation  he  resorted  to  oxygen  is  steadily 
evolved  from  the  beginning. 

As  the  colour  is  not  changed  on  mixing  the  solutions  and 
merely  disappears  eventually,  there  can  be  no  doubt 
that  no  alteration  (other  than  reduction)  takes  place 
in  the  permanganate  :  it  therefore  follows,  apparently, 
that  the  peroxide  is  the  oxidised  substance.  To  explain 
the  formation  of  Oxygen,  it  is  only  necessary  to  assume 
that  hydrogen  trioxide  is  so  unstable  that  it  \s  resolved 
immediately  into  oxygen  and  water  :— . 

H,0.0,OH^O?+H<0, 

The  same  interpretation  may  be  given  of  the  interaction 
in  alkaline  solutions;  but  under  these  condition* 
manganate  iB  formed  :— 

i4KMnO4  +  2KOH+HOOH=2K2MnO4+H,O  +  H000H^ 
2K.,Mn04+Og+2HaO. 

8o.  If  a  dilute  solution  of  hydrogen  peroxide  be  slowly 
added  to  a  solution  of  permanganate  containing  an  exoeM 
of  alkali  (KOH),  tho  solution  becomes  dark  blue  in  colour 
and  finally  green.  By  using  solutions  of  suitable  st  length, 
it  is  possible  to  see  when  tho  permanganate  is  completely 
changed  to  manganate — after  this  point  is  reached, 
further  addition  of  hydrogen  peroxide  diminishes  the 
intensity  of  the  green  manganate  colour  and  mangam  < 
dioxide  if.  precipitated.  It  is  possible  to  see  when  the 
manganate  disappears  completely. 

The  following  experiments  were  carried  out  to  ascertain 
t  he  proport  ions  in  which  the  substances  interacted. 

2  o.e.  of  a  decinoi  mal  solution  of  pei manganate  to  which 

alkali  had  been  added  wen  titrated  with  a  dilute  solution 
of  hydrogen  peroxide  i  the  Volume  of  hydrogen  peroxide 
used  was  noted  when  the  permanganate  colour  had  given 
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way  to  that  of  manganate  ;   it  was  again  noted  when  the 
manganate  colour  had  disappeared. 

The  er.d-points  were  not  very  sharp  but    sufficiently 
so  for  the  purpose. 


1. 

* 

Mean. 

1st  end  point — Manganate 

2nd  end  point— Mn02      

13-0 
41-5 

13-5 
42-0 

13-25 
41-75 

The  permanganate  used  destroyed  in  acid  solution  666  c.c. 
of  the  peroxide  solution  or  5  molecular  proportions  ; 
hence,  in  converting  it  into  manganate,  the  amount  of 
peroxide  used  was  099  molecular  proportions. 

86.  In  the  second  stage,  the  proportion  required  was 
3- 13.  A  few  measurements  of  the  volume  of  gas  evolved 
in  presence  of  alkali  were  also  made,  using  the  apparatus 
described  in  a  previous  communication  (I,  §  5,  fig.  5) 
except  that  a  short  burette  was  substituted  for  the 
dropping  funnel,  so  that  a  known  amount  of  solution 
might  be  let  into  a  50  c.c.  flask. 

Very  nearly  the  theoretical  amount  of  oxygen  was 
obtained,  provided  the  flask  were  well  shaken  ;   thus  : — 

5  c.c.  A710  KMnO4  +  3-0  c.c.  H„02  gave(l)  5-49  c.c.  at  N.T.P. 

(2)  5-49 
+  1-8  c.c.  HoO.,  gave(l)  3-32  c.c.      \\ 

(2)  3-30  c.c. 
+   -6  c.c.  1-1  c.c. 

5  c.c.  A/IO  KMn04  should  give  in  acid  solution  5-55  c.c. 

87.  Oxid/ition  of  hydrogen  by  permanganate. — In  Part  I. 
of  these  studies  (§§  30 — 34),  attention  was  directed  to 
experiments  carried  out  in  Victor  Meyer's  laboratory 
showing  that  hydrogen  and  carbon  monoxide  are  oxidisable 
by  permanganate  and  that  when  an  acid  medium  is 
used  an  amount  of  oxygen  is  given  off  equivalent  to  half 
the  volume  of  the  absorbed  gas.  The  evolution  of  oxygen 
was  attributed  by  Morse  and  Reese38  to  the  reducing 
action  of  tho  manganese  peroxide  produced  by  the 
deoxidation  of  the  permanganate,  an  explanation  which 
was  rejected  by  Meyer  on  the  ground  that  oxygen  was 
more  rapidly  evolved  during  the  progress  of  the  oxidation 
than  subsequently  when  the  permanganate  solution 
was  agitated  in  contact  with  the  precipitated  peroxide 
alone.  While  agreeing  that  the  evolution  of  oxygen  is 
more  rapid  during  the  oxidation  period,  Morse  and  Reese 
were  of  opinion  that  "  the  great  initial  evolution  observed 
when  hydrogen  and  carbon  monoxide  are  absorbed  is 
in  some  way  dependent  on  the  gaseous  character  of  these 
reducing  agents,"  No  further  explanation  of  this 
suggestion  was  offered  but  it  is  noteworthy  that  the 
American  chemists  were  inclined  to  attribute  the  greater 
initial  evolution  of  oxygen  "to  the  greater  initial 
simplicity  of  the  precipitated  peroxide  molecules,"  In 
connexion  with  the  disoussion,  however,  Morse  and  his 
co-workers  carried  out  a  most  valuable  experimental 
inquiry  into  the  general  behaviour  of  permanganate 
solutions,  Victor  Meyer,  using  a  5  per  cent,  solution  of 
permanganate  acidified  with  sulphuric  acid,  arrived  at 
the  conclusion  that  only  a  limited  amount  of  oxygen 
was  evolved  on  agitating  the  acid  mixture  with  air.  This 
result  has  not  been  verified  by  Morse,  who  concludes  that 
the  action  only  comes  to  an  end  when  the  whole  of  the 
permanganate  is  reduced.  My  experiments  show  that 
this  latter  conclusion  is  corrcot. 

88.  When  great  care  was  taken  to  use  solutions  free 
from  suspended  peroxide,  the  rate  at  which  oxygen  is 
liberated  was  found  by  Morse,  Hopkins  and  Walker 
to  depend  on  the  concentration  of  the  permanganate 
and  on  the  proportion  of  acid  present.  It  is  very  note- 
worthy that  whereas,  according  to  their  experiments,  weak 
solutions  undergo  little  or  no  change  in  presence  of 
proportions  of  sulphuric  varying  between  0  and  6  times 
the  amount  required  to  neutralise  the  potassium,  a  not 
inconsiderable  amount  of  oxygen  is  given  off  (in  the 
course  of  150  hours)  from  a  5  per  cent,  solution  of 
permanganate  (20  c.c.) ;   thus  : — 


It  is  difficult  to  explain  these  results  except  on  tho 
assumption  that  the  permanganate  is  hydrolysed  to  an 
appreciable  extent  in  the  more  concentrated  solutions, 
so  that  hydrogen  peroxide  is  set  free.  The  influence 
of  acid  in  promoting  the  decomposition  of  permanganate 
in  presence  of  the  dioxide  is  at  least  in  part  explicable 
from  this  point  of  view. 

89.  In  view  of  the  unsatisfactory  nature  of  the  explana- 
tion offered  by  Morse  and  his  co-workers  and  as  he  had 
made  no  direct  measurements  of  the  amount  of  oxygen 
evolved  during  the  oxidation  of  hydrogen,  at  the  com- 
mencement of  the  inquiry,  when  no  very  definite  opinion 
had  been  formed  as  to  the  nature  of  the  oxidation  process, 
it  appeared  desirable  to  study  the  interaction  in  all  its 
details.  This  was  the  more  necessary  in  view  of  the 
statement  made  by  Francis  Jones,  in  1878,33  that  in  all 
cases  of  oxidation,  including  that  of  hydrogen,  by  perman- 
ganate, oxygen  is  evolved.  That  this  can  only  be  true 
under  certain  conditions  is  clear  from  the  fact  that  per- 
manganate is  regularly  made  use  of  in  estimating  oxalic 
acid,  from  which  Jones  obtained  oxygen. 

90.  To  test  his  statement,  a  quantity  of  permanganate 
solution  containing  acid  was  introduced  into  a  conical 
flask  (150  c.c.)  fitted  with  a  rubber  stopper  carrying  a  drop- 
ping funnel  and  inlet  and  exit  tubes  for  the  passage  of 
carbon  dioxide  ;  the  exit  tube  was  bent  down  so  as  to 
dip  beneath  the  surface  of  strong  potash  solution  contained 
in  a  trough. 

Carbon  dioxide  was  first  passed  through  the  apparatus 
until  the  issuing  gas  was  completely  absorbed  by  the  alkali  ; 
a  solution  of  oxalic  acid  was  then  introduced  gradually 
from  the  dropping  funnel.  The  gas  evolved  was  collected 
over  the  potash  solution  and  when  all  the  oxalic  acid  had 
been  added,  the  gas  remaining  in  the  flask  was  swept  out 
by  a  current  of  carbon  dioxide.  The  unabsorbed  gas 
which  was  collected  in  this  way  was  measured  and  proved 
to  be  oxygen. 

The  results  were  as  follows  :— 


Arj,l  (H2S04) 
molecular  propor- 
tions per  molecular 
proportion 
K2Mn208 

K2Mn208 
grammes. 

Oxalic  acid 
grammes. 

Oxygen 

evolved 

c.c.  (N.T.P.) 

ii 

5-3 
21-2 
30-0 
60-0 

2 
2 
2 
•> 

8 

2 
2 
2 

•> 

8 

0-56 
0-70 
302 
4-63 
15-29 

Proportion  of  acid     O  K 

Volume  of  oxygen  evolved         0  o-2 


K2         K3 
0-55       2-8  c.c. 


Manganese  oxide  was  precipitated  in  all  cases, 

91.  In  all  Jones's  experiments,  a  precipitate  was  formed 
which  he  regarded  as  manganese  Besfluioxide,  actually 
quoting  figures  which  appear  to  justify  this  statement. 
In  view  of  the  conclusions  arrived  at  in  §§82,  84,  it  is 
clear  that  the  evolution  of  gas  is  to  be  attributed  to  the 
presenoe  of  the  "peroxide,"  as  Morse  and  his  co-worker 
have  contended.  It  may  be  added  that  in  estimating  oxalic 
it  is  the  custom  to  add  sufficient  acid  to  prevent  acid, 
any  precipitation  of  the  oxide. 

92.  When  neutral  permanganate  is  used  in  oxidising 
hydrogen,  no  gas  is  evolved  and  the  amount  of  perman- 
ganate reduced  is  in  tho  proportion  of  three  molt  uulea 
of  the  gas  to  one  of  the  oxidising  agent.  The  pan—  il« 
ganate  is  not  decomposed  by  the  precipitated  oxide  under 
such  conditions. 

The  experiments  were  carried  out  in  glass  bulbs,  about 
150  c.c.  in  capacity,  fitted  with  a  ground  glass  stopper 
carrying  a  stopcock.  After  introducing  the  permanganate, 
the  bulb  was  evacuated  and  then  filled  with  hydrogen 
at  atmospheric  pressure.  The  bulbs  were  attached  to 
clamps  at  the  end  of  a  spindle  carried  by  a  pulley  which 
made  one  revolution  in  about  two  Beoonda.  At  the  oloee 
of  the  experiment,  the  gas  was  pumped  <>ut  "f  the  Ha.-k, 
measuri  (i  and  analysed.  SO  c.c.  of  permanganate  1 
taining  0  6545  gramme    of   salt  were  used  in  each  case. 
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The  re.-ults  were  as  follows  : — 


Volume  of   B 
Utidfcnd  at   N.T.T. 

ex. 

Permanganate 
reduced. 

K-.Mn.-0, 

7445 

HI  -22 

47 

0-830 
0482 

0-270 

0-32 
0-33 
0-34 

I        ul. ii  series  of  experiments  was  carried  out  with 
and  solutions  hi  which  the  proportion  of  a<-id  was  varied  : 
o.  of  liquid  containing  0*6545  gramme  of  permanganate 
was  um  d  in  tiich  c;«se. 

The  following  results  were  obtained: — 


moKcnlar 
paoporUoas. 

Time  of 
agitation. 

hours. 

oxidised 
c.c.iN.T.P.) 

Oxygen 

evolved. 

c.c. 

Perman- 
ganate 
used. 
grammes. 

2» 

18 

;>2-;»8 

20-47 

24 

20 

55-73 

21-96 

24 

23 

69-53 

22-42 

0-4958 

... 

•>■» 

46-62 

31-89 

0-5283 

... 

23 

47-88 

32-07 

0-5207 

.-.7 

23 

47-58 

32-29 

0-5201 

4.: 

52-39 

37-34 

It   will  1)0  seen  that  the  hydrogen  was  oxidised  more 

slowly  in  presence  of  the  larger  proportions  of  acid  but  that 

the  amount  of  oxygen  given  off  was  greater  in  the  latter 

My    obsui vationa   therefore    corroborate    those    of 

•    in  showing  that  oxygen  is  not  evolved 

in  proportions  which  arc  equivalent  to  the  hydrogen  but 

lower   when   a   relatively  small  excess  of  acid   is  present 

and  higher  when  the  excess  is  large.     It  should  be  noted, 

however,  that  Morse  and  Reese  have  deduced  incorrect 

values  for  the  amounts  of  oxygen  evolved,  as  they  have 

failed   to  take   into  account  the  permanganate  used  in 

oxidising  the   hydrogen.      Assuming  that  the   hydrogen 

oxidised    in    the    manner    ordinarily    supposed    and 

that  oxygen  ia  erohred  in  accordance  with  the  equation 

I  Mho,  -  H.Mn ,oa=(x+2)MnO,+H10+3/20, 

thf  amount  of  permanganate  used  should  be  that  found  in 
my  exj^-riments.     Thu-i  : — 


calculated   from 

Total. 

Total  perman- 

H    -xidUed 
meg. 

evolved 

grammes. 

ganate  used  in 
experiment. 

-     ' 
._ll 

•'■21i:. 
04010 

027 
04 

04024 
04210 
04 

0-5289 

0-4058 
0-6288 

0-5207 
0-5201 

■'*•   H  1'  sown  by  Morse  and  Reese  thai  oxygen 

rved  -it  a  r<lativ<lv  rapid  rate  during  the  oxidation 

of  hydrogen  in  comparison  with  that  at  which  it  is  given 

off    when    fh<-     i  agitated     merely    with 

manf-anr-/-  dioxide  prepared  fiom  manganont  sulphate, 

'  h.ihlr-  that  the  diflcp  I  "    i     'In'    toll,.      t;,n    of 

peroxide  and  that  at  the  bostairi  "f  it-  formation  it  is 
more  ac  either  mon  readily  oi  atcr 

fate  ike  perhydrpl  -N»n<oVm  which  has 

filiated   a-   >,-»  j r. i.-  the  a.tive  agent  in  the  decom- 
MMAI'.V. 

The  argument"  tddneed  in  thin  communication  fend  to 
•how  that,  in  bo  far  at  they  promote  oxidation  at  all, 


manganous  salts  resemble  ferrous  salts  and  that  a  similar 
explanation  is  to  be  given  of  their  oxyphoric  and  catalytic 
power. 

But  a  more  powerful  agent  is  required  to  effect  the 
oxidation  of  the  manganous  salt — namely,  permanganate 
instead  of  hydrogen  peroxide. 

A  similar  explanation  is  advanced  of  the  catalytic 
activity  of  manganese  peroxide  ;  it  is  argued  that  this 
compound,  in  its  "  hydrated  "  form,  may  in  like  manner 
be  converted  into  a  perhydrol  which  is  either  itself  so 
unstable  that  it  is  at  once  resolved  into  oxygen  and  a 
manganous  compound  or  gives  rise  by  hydrolysis  to 
hj'drogen  trioxide  which  immediately  decomposes. 

It  is  argued  that  permanganate  is  invariably  active  only 
as  an  oxidising  agent  and  in  virtue  of  its  peroxide  character, 
not  as  a  reducing  agent.  The  thesis  put  forward  in  Part  I. 
is  maintained,  however,  that  it  is  not  the  immediate  agent 
of  oxidation  but  acts  as  hydrogen  depolariser,  the  OH  ion 
of  the  electrolyte  being  the  effective  oxidising  agent  when 
it  is  used. 

The  suggestion  put  forward  in  Part  I.  (§  32)  that  hydrogen 
peroxide  is  conceivably  a  product  of  the  oxidation  process  is 
withdrawn  :  the  conclusion  arrived  at  being  that  this 
assumption  is  unnecessary  and  true  perhaps  only  of  oxygen 
itself.  None  the  less,  it  is  probable  that  under  certain 
conditions  permanganate  gives  rise  to  hydrogen  peroxide 
by  hydrolysis,  since  it  is  very  slowly  decomposed  in 
presence  of  sulphuric  acid  apparently  even  in  the  absence  of 
manganese  dioxide. 
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A   RAPID   METHOD   FOR   THE   DETERMINATION 
OF  PHOSPHORUS  IN  STEEL. 

BY   HARIPADA    BHATTACHARYYA,    M.A. 

(This  Journal,  July  31,  1913,  738.) 
Claim  for  Priority. 

Mr.  James  O.  Handy,  writing  from  Pittsburgh,  Pa., 
A.,  claims  that  the  method  described  is  identical 
with  one  devised  by  him  and  published  in  the  Proceedings 
of  the  Engineers'  Society  of  Western  Pennsylvania  in 
1893,  since  which  it  has  been  in  use  in  the  Pittsburgh 
district  under  the  name  of  "  the  Alkalimotric  Method." 
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Obituary. 

SIR    WALTER   NOEL   HARTLEY. 

Sir   Walter  Noel  Hartley,  D.Sc.,  F.R.S.,  who  was 
an  original  member   of   this  Society,  was  for  many 
years  a  leading  figure  in  the  scientific  life  of  Dublin. 
He  occupied  there  with  great  distinction  the  chair 
of  Chemistry  and  was  Dean  of  Faculty  of  the  Royal 
College  of  Science  in  Ireland.     In  1906  he  was  awarded 
the    Longstafi    Medal    of    the    Chemical    Society    for 
researches   in   spectro-chemistry,   and   was    President 
of  Section  B  (Chemistry)  of  the  British  Association, 
1903-4  (this  J.,  1903,   ll08).     He  contributed  many 
papers  on  applied  chemistry  and  metallurgy  to  various 
societies,  among  which  may  be  mentioned,  thermo- 
chemistry of  the  Bessemer  process,  the  drying  and 
bleaching  of  oils,  temperature  of  flames,  constitution 
of  nitric  acid  and  its  hydrates,  and  spectrographic 
analysis.     He  died   at   Braemar   on   September  11th 
in  his  68th  year. 

Edinburgh    University.      He    spent    some    time    at 
Munich    under    Profs.    Kruss    and    Groth,    and    then 
went  to  Ghent,  where  he  studied  under  Prof.  Renard. 
He  was  appointed  to  the  Dundee  Chair  of  Chemistry 
in  1908.     He  was  a  gifted  investigator  and  was  the 
discoverer  of  persulphates  (this  J.,  1891,  1004  ;    1897, 
396).     He  contracted  enteric  fever  on  the  Continent 
and  died   of  pneumonia  in  London  on  September  5th 
last,  aged  45.     He  was  a  man  of  many  activities,  and 
his  untimely  death  is  greatly  to  be  deplored. 

STATUE    TO    THE    LATE    DR.    LUDWIG    MONO, 

F.R.S. 

In  the  presence  of  a  large  gathering  of  those  intimately 
associated  with  Messrs.  Brunner,  Mond  and  Co.,    a    life- 
sized  bronze  statue  of  the  late  Dr.   Ludwig  Mond  was 
unveiled  on  Saturday,  Sept.   13th,  in  Winnington  Park 
by  Sir  John  Brunner,  Bart.,  Chairman  of  the  Company. 
The  statue,  which  is  the  work  of  Prof.  Lanteri,  of  the 
South  Kensington  School  of  Art,  represents  Dr.   Mond 
in  characteristic  attitude  and  dress,  and  faces  Winnington 
Hall,  where   he  resided  for  many  years.     Mrs.   Ludwig 
Mond  and  the  members  of  the  family  were  present,  and, 
in  addition  to  Sir  John  Brunner's  opening  address,  speeches 
were  delivered  by  Mr.   Louis  Solvay,  of  Messrs.  Solvay 
and  Co.,  Brussels,  Mr.  Fred.  Hazard,  of  the  Solvay  Process 
Co.,  Syracuse,  U.S.A.,  and  Sir  Alfred  Mond.     The  Society 
of   Chemical  Industry   was   represented  by  the  Secretary, 
in  the  unavoidable  absence  of  Mr.  Tyrer. 

HUGH    MARSHALL. 

Prof.   Hugh  Marshall,  D.Sc,  F.R.S.,  was  a  native 
of  Edinburgh  and  graduated  as  B.Sc.  at  the.  University 
there  in  1886.     Soon  afterwards  he  became  assistant 
to   Prof.   Crum   Brown,   and  in   due  course  received 
the  D.Sc.  degree.     In  1894  he  was  appointed  Lecturer 
in  Mineralogy,  and  in  1902  Lecturer  in  Chemistry,  in 

Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows  : — 

English. — 8rf.  each,  to  the  Comptroller  of  the  Patent  Office,  W.    Temple  Franks,  Esq.,  Southampton  Buildingr,  Chancery  Lane, 

London,  W.C. 
United  States. — Is.  each,  to  the  Secretary  of  the  Society. 
French. — 1   fr.  05  c.  each,   as  follows  :    Patents   dated   1902   to   1907   inclusive,   Belin   et  lie.,   56,   Rue   des   Francs   Bourgeois 
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Heating    or    cooling    fluids ;      Apparatus 

Whittaker    and    Co.    and    T.    Whittaker,    Accrington, 
Lanes.     Eng.  Pat.  23,789,  Oct,  18,  1912. 

The  apparatus  is  of  the  type  in  which  a  nest  of  concentric 
drums,  having  alternately  plain  and  corrugated  surfaces, 
arc  rotated  about  a  horizontal  axis  and  dip  into  a  liquid 
so  as  to  expose  continually,  fresh  films  of  the  liquid  to  a 
current  of  air  or  gas.  In  order  to  prevent  the  retention 
of  liquid  in  bulk  in  the  rotating  drums,  distance  pieces 
are  arranged  between  the  corrugated  and  the  plain 
surfaces. — A.  T.  L. 

Drying  humid  gases  or  vapours  [of  acids,  etc.] ;    Method 

for .     E.    Collett,    Christiania.     Eng.    Pat.    26,098, 

Nov.  13,  1912.     Under  Int.  Conv.,  Nov.  18,  1911. 

See  Fr.  Pat,  450,448  of  1912  ;  this  J.,  1913,  600.  The 
gases  are  first  washed  with  relatively  large  quantities 
of  drying  agent  of  low  concentration,  and  then  with  smaller 
quantities  of  concentrated  drying  agent. — T.  F.  B. 

Drying  machine.  J.  H.  Lorimer,  Assignor  to  W.  S. 
Lorimer,  Philadelphia,  Pa.  U.S.  Pat.  1,069,342, 
Aug.  5,  1913. 

Hot  air  is  introduced  into  the  top  of  a  drying  chamber 
from    a    heating   chamber   arranged    at    the   side,  pa 
downwards  over  the  material  to  be  dried,  which  is  carried 
upon  endless  band  conveyers  moving  transversely,  and 


is  drawn  off  from  the  bottom  of  the  drying  chamber 
into  a  circulating  chamber  which  encloses  both  drying 
and  heating  chambers.  A  portion  of  the  moist  air  is 
removed,  and  the  remainder,  together  with  fresh  air, 
enters  the  bottom  of  the  heating  chamber  to  be  again 
circulated  through  the  apparatus. — H.  H. 

Drying  apparatus.     J.  Pizzica,  Syracuse,  N.Y.     U.S.  Pat. 
1,070,173,  Aug.  12,  1913. 

A  casing  with  rack  supporting  the  pans  which  hold  the 
material  to  be  dried.  Access  to  the  interior  is  obtained 
by  swinging  back  one  side  of  the  casing,  hinged  for  that 
purpose.  A  current  of  air  is  drawn  through  the  casing  by 
a  fan  arranged  in  a  chamber  at  one  end. — W.  H.  C. 

Evaporating   apparatus.     D.    Cozzolino,    San    Diego,    Cal. 
U.S.  Pat,  1,069,394,  Aug.  5,   1913. 

A  vacuum  evaporator  is  provided  with  a  porous  diaphragm , 
above  the  liquid  and  of  sufficient  weight  to  balance  the 
pressure  of  foam  but  sufficiently  porous  to  admit  of 
evaporation.  The  diaphragm  is  formed  of  wire  netting 
and  cloth  fabric,  and  is  clamped  between  flanges  on  the 
lower  section  of  the  vessel,  the  uppei  section  containing 
the  outlet  to  the  vacuum-producing  device. — II.  II. 

Evaporator.     A.     S.      Morris.      Assignor      to        Ki    tner 

Evaporator  Co.,  Philadelphia,  Pa.     U.S.  Kit.  1,069,504 

Aug.  5,  1913. 

In  an  evaporator  of  tho  typo  in  which  the  liquid  to  bo 

evaporated    passes    into   a'  large     number    of     vertical 
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tine  tubes  from  ■  casing  below,  the  tubes  roach 
ii'Miiy  to  the  l>ottt>ni  of  tin-  casing  and  the  liquid  is  dis- 
tributed  to  thoni  by  means  of  ■  Baud!  number  of  short 
vertical  supply  tubes  entering  the  flatting  from  below  and 
passing  Dearly  to  the  top.  Each  supply  tube  communi- 
!'\  ■  separate  channel  with  the  Uquid  inlet. — H.  H. 

t'ilttr  fir,.-.     V.  s.  Guy  (Assignor  to  S.  C.   Fiddyment, 
okport,    111.)   and    K.    M.    Smith.    Peoria,    111.     U.S. 

!'..  Aug.  .">.  1913. 

A  fii.tkr  press  has  a  oylindrical  body  portion,  one  end  of 
which  is  provided  with  Biota  to  form  a  strainer  while  the 
other  end  acta  a^  a  receptacle  for  the  solid  matter  and  is 
provided  with  a  discharge  device  therefor.  The  material 
to  l>r  treated  i^  supplied  to  the  press  by  a  double  rotary 
conveyer  ritted  outside,  and  is  forced  through  the  press 
by  a  Bingle  helical  screw  rotating  within  the  strainer 
pottioa. — H.  H. 

r.     W.     0.     Hall.     Honolulu,     Hawaii.     U.S.     Pat. 
1,070,249,  Aug.  12,  1913. 

1MB  of  structurally  independent  horizontal  filter 
plate.-  are  arranged  within  a  ve.-.-cl,  a  vertical  rod  passing 
through  the  centre  of  the  plates,  and  serving  to  lift  them 
when  the  filtering  material  is  to  be  cleansed. — W.  H.  C. 

Fwrmmee.      1.  Churchward,  Mount  Vernon,  N.Y.,  Assignor 
hunhward    International    Steel    Co.,    New    York. 
IL&   Tat.    1,068,001,  Aug.  5,  191.'5. 

Tut:  Bpright  furnace  is  lined  with  refractory  material  and 
mounted  -o  that  it  can  bo  rotated  on  a  vertical  axis. 
Alternate  -  ..f  the  refractory  lining  project  somewhat 

into  the  furnace,  and  at  tin    bottom  the  walls  converge  so 

•  form  an  inclined  discharge  trough.  Projecting  into 
the  furnace  from  the  wall  is  a  baffle-plate  adapted  to 
throw  down  and  agitate  the  material  in  the  furnace, 
whibt    keeping    the    upper   surface   of   the    material  sub- 

•  tally  level. — A.  S. 

Stall  ;    Multiph  .     B.  Thoens  and  S.  S.  Shears,  New 

York.     U.S.  Pat.   1,060,829,  Aug.  12,  11)13. 
Int.   -till   consists   of   a   Dumber  of  superposed,   closed 
«  ylindrical  chambers,  surmounted  by  an  open  chamber. 

h  chamber  i-  provided  with  a  tubular  steam  heating 
drum,  provided  with  strain  inlet  and  exhaust  pipes, 
and  l-  connected  with  a  vacuum  pi|>o.     The  heating  drum 

teh  compartment  is  connected  with  that  of  the  chamber 
a  vertical  tube,  from  the  lower  end  of  which  a 
tray  for  coll.,  tin.'  liquid  i     d  pi  nded. — W.  H.  C. 

apparatus;     Multiplex with    vaporising 

i    chamber*    turrcmnding    mn     another. 
Pat.    262,008,    June    22,    1912 
Addition  to  I  0,069  (thi    J.,  1913,  688). 

rm  fl-T  the  partition      operating  the  vaporising 

and  Qoadensmg  ohambei  an  dl  pen  ad  with  and  the 
P*r  thai  by  connecting  piece*   across 

edge*.     Lhrfta-  prelerehly    of    j-shaped 

section  are  i  1  between  the  ends  of  the  partitions. 

— A.  S. 

•■■    hi    high    temperature* {     Process   for 
f/JrtHnq .     p.  Meyer.     Gcr.  Pat.  201,922,  Sept.  24, 

Thk  reacting  iul  c,r  the  rahttaoee  to  be  reduced, 

in  Um  f<,rm  of  ga«,  liquid  or  fine  powder,  are  blown  into  or 
through  a  to-eaTled  reverred  flame.  (Sec  also  thb  J. 
If] 

LiqviH-  rf  H\ffrr.  gravities,    Prof  tSS  for  sr-jmrnting 

.    /.P. Bfteh.    Oei    Pht. 202,468, Hot. 3, 1912. 

Al  ,rf«ce  ,,f  the  mixture  i..|  f ,,r„ 

th*-  remainder  and  ,~  then  diminished  in  area,  ki  thai  the 
'  the  layer  of  lighter  liquid  i-  increeeed,  whereby 

mci  i  in,  cff.     '|  he  apparatus 

• '  m  whic  h  h  i  pyramidal  or 

•  imiUrlv  shaped   chand-  |K,«*d.     For  example,  a 


chamber  of  the  shape  of  a  frustum  of  a  cone,  open  at  the 
top,  is  disposed  within  a  cylindrical  outer  vessel  of  some- 
what greater  height.  When  this  is  immersed  in  the 
mixture  of  liquids,  the  lighter  liquid  rises  within  the  cone 
and  overflows  into  the  outer  vessel.  Or  an  inverted  cone 
olosed  at  the  apex,  but  with  openings  near  its  upper,  wide 
end,  is  disposed  within  a  cylindrical  outer  vessel  open 
below  :  the  lighter  liquid  risc6  in  the  space  between  the 
cone  and  the  outer  vessel  and  overflows  through  the 
openings  into  the  conical  vessel. — A.  S. 

Filling  material  for  reaction  lowers.     E.  Berl  and  A.  G. 
Inncs.     Ger.   Pat.   263,200,  Aug.   29,   1912. 

Tjie  filling  material  consists  of  tetrahedrons  of  wire  gauze 
or  the  like,  the  sides  of  which  can  be  bent  in  somewhat 
towards  the  centre. — A.  S. 

Evaporators,  boiling  pans,  and  the  like.  F.  Schutz, 
Weetzen,  Germany.  Eng.  Pat,  18,296,  Aug.  8,  1912. 
Under  Int.  Conv.,  Sept.  15,  1911. 

See  Gcr.  Pat.  254,486  of  1911  ;  this  J.,  1913, 184.—  T.  F.  B. 

Evaporating  apparatus  with  superposed  compart  men  Is  and 
progressive  level.  C.  L.  Prache,  Assignor  to  Soc. 
d'Exploit.  de  Procedes  Evaporatoire  Systeme  Prache  et 
Bouillon,  Paris.     U.S.  Pat.  1,071,341,  Aug.  26,  1913. 

See  Eng.  Pat.  25,458  of  1912  ;  this  J.,  1913,  275.— T.  F.  B. 

Drying    apparatus.     H.    Haas,    Manchester.     Eng.    Pat. 
20,864,  Sept.   13,  1912. 

See  Fr.  Pat.  450,706  of  1912  ;  this  J.,  1913,  586.— T.  F.  B. 

Extraction  apparatus.     J.  Merz,  Briinn,  Austria  Hungary. 
U.S.  Pat,   1,070,828,  Aug.   19,  1913. 

See  Eng.  Pat.  9736  of  1911  ;  this  J.,  1912,  216.— T.  F.  B. 
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Patent  fuel   [briquettes];     Manufacture  of .     Second 

report  to  Home  Office  on  Draft  Regulations,  bv  A-  H- 
Lush.     Cd.  7051.     Pp.  1—13.     Aug.  12,  1913. 

Dmait  regulations,  having  for  their  object  the  prevention  of 
cancel  (epithelioma),  developing  from  pitch-warts,  among 
workers  in  the  patent  fuel  industry,  provide  for  the  encasing 
of  disintegrators  and  conveyers  so  as  to  prevent  dust, 
and  the  compulsory  use  of  baths,  wash  basins,  overalls, 
and  goggles.  The  first  report  (Cd.  5878,  Aug.  15,  1911) 
recommended  the  adjournment  of  the  inquiry  for  purposes 
of  experiment,  and  it  has  since  been  found  that  washing 
and  bathing  is  not  a  complete;  prevention  of  the  evil,  and 
it  is  doubtful  whether  it  is  in  all  cases  advisable.     Com- 

I)ulsion  appears  impracticable,  but  adoquato  provision 
las  been,  or  will  be  made  at  all  of  tho  largor  factories 
for  tho  voluntary  uso  of  baths  and  wash-basins.     The 

Erovontion  of  dust  is  also  being  undertaken  voluntarily, 
y  tho  uso  of  casings  and  exhausters,  and  tho  enclosing 
of  pitch  sheds.  No  satisfactory  forms  of  either  goggles 
or  overalls  has  been  dovisod.  It  has  been  found 
that  the  evil  arises  from  an  impurity  in  tho  pitch,  probably 
an  amidinc,  which  distils  in  the  samo  fraction  as  anthracene 
oil,  and  the  best  method  of  preventing  pitch-warts  appears 
to  be  the  removal  of  this  impurity.  It  is  therefore  recom- 
mended that  tho  Draft  Regulations  be  withdrawn,  and 
tests  are  shortly  to  be  made  at  one  of  the  factories  with 
pitch  made  from  tar  to  which  formaldehyde  has  been 
added  in  order  to  neutralize  or  destroy  the  noxiouB 
impurity.     (See  aho  this  J.,  1913,  416.)— A.  T.  L. 

Bxplo  imi  :    Gaseous ,  caused  in/  Iht   electric  heating 

of  bitumen  in  ea l, li  houghs.     W.  M.  Thornton  and  J.  A. 
Sin yt he.     J.  Gas  Lighting)  1913,  123,  566—666. 

A  i  atai.  explosion  Ht  Hebbm  n-on-Tync,  whic  h  occurrt  d  in 
an  eleetrio*oaMe  junction-box,  was  due  to  the  production 
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of  gases  from  the  Trinidad  pitch  in  which  the  cable  was 
laid,  owing  to  the  heat  generated  by  a  leakage  of  current. 
The  pitch  had  sp.  gr.  1-24,  and  contained  moisture,  0-8  ; 
volatile  matter,  57-7  ;  fixed  carbon,  70  ;  and  ash,  34-5  per 
cent.  Dry  distillation  under  varying  conditions  gave 
samples  of  gas  containing  methane,  800  to  43-1  ;  unsatu- 
rated hydrocarbons,  71  to  29-8;  hydrogen,  0  to  206  per 
cent.,  together  with  smaller  quantities  of  carbon  monoxide 
and  dioxide,  hydrogen  sulphide,  oxygen  and  nitrogen. 
The  volume  of  air  required  for  complete  combustion  was 
80  to  11-6  times  the  volume  of  the  gas.  The  gas  is 
readily  inflammable,  and  appears  to  be  between  marsh 
gas  and  coal  gas  in  this  respect. — A.  T.  L. 

Petroleum  ;  Formation  of  hydrochloric  acid  in  tlw  distillation 
of .     E.  Pyhala.     Petroleum,  1913,  8, 1603— 1605. 

The  corrosion  of  the  iron  retorts,  used  in  distilling  crude 
petroleum,  is  found  to  be  due  to  the  presence  of  free  hydro- 
chloric acid  in  the  aqueous  portion  of  the  distillate.  The 
quantity  of  acid  was  0107,  0043  and  0026  per  cent.,  with 
samples  of  oil  containing  29,  12  and  7  per  cent,  of  water 
respectively.  Water,  separated  from  the  crude  oil  and 
having  Bp.gr.  11426  at  20°  C,  yielded  033  per  cent,  of 
hydrochloric  acid  when  distilled.  The  acid  was  not 
formed  until  86  per  cent,  of  the  water  had  passed  over, 
the  temperature  being  then  125° — 130°  C.  The  acid  is 
probably  formed  by  the  decomposition  of  chlorides  dis- 
solved in  the  water. — A.  T.  L. 


Patents. 
Peat  ;     Drying   and   heating   of  ivet   carbonised 


T. 


Rigby,  Dumfries,  and    Wetcarbonising,    Ltd.,    London. 
Eng.  Pat.  17,426,  July  26,  1912. 

The  peat  in  a  finely  divided  condition  is  introduced  into 
hot  flue  gases  containing  sufficient  inert  gas  to  prevent 
ignition  of  the  material,  and  is  kept  in  contact  with  the 
gases  until  partially  or  completely  dried,  and,  if  desired, 
further  heated.  Eng.  Pat.  24,748  of  1911  (this  J.,  1913, 
77)  is  referred  to. — H.  H. 

Driguetting  soot  without  a   binding  agent.     K.    Lie;e   and 
W.  Walther.     Ger.  Pat.  262,181,  May  18,  1911. 

The  soot  is  intimately  mixed  with  water  and  the  moist 
material  formed  into  briquettes  by  slight  compression. 

— A.  S. 

Briquetting   with   pitch.     C.    Fohr   and    E.    Klcimchmidt. 
Ger.  Pat.  263,158,  Aug.  3,  1912. 

The  melted  pitch  is  atomised  and  blown  directly  on  to  the 
material  to  be  briquetted,  whereby  the  particles  of  the 
latter  each  become  coated  with  a  thin  layer  of  solidified 
pitch.— A.  S. 

Coke    oven*.      N.    Schuster,    London.      Eng.    Pat.    7938, 
April  4,  1913. 

The  walls  separating  the  carbonizing  chambers  of  vertical 
coke  ovens,  are  formed  with  a  number  of  superposed  pairs 
of  horizontal  heating  flues,  the  upper  and  lower  flues  of 
each  pair  being  connected  at  one  end  by  passages  controlled 
by  dampers.  At  the  other  end,  gas  supply  passages  com- 
municate respectively  with  all  the  upper  and  all  the  lower 
fines,  and  similarly  with  air  supply  passages  leading  from 
two  sets  of  regenerator  chambers  below.  When  gas  i< 
Bupplied  to  the  lower  flues,  the  gas  supply  to  the  upper 
flues  is  cut  off,  heated  air  is  admitted  from  one  set  of 
regenerator  chambers  to  the  lower  flues,  and  the  burnt 
products  escape  from  the  Upper  Hues  through  the  other 
air  supply  passage  to  the  second  set  of  regenerator 
chambers,  the  rale  of  flow  being  regulated  by  the  dampers. 
When  the  action  of  the  apparatus  is  reversed,  the  gas  is 
supplied  from  the-  other  Bupply  pipe  and  the  air  inlet  ami 
waste  gas  outlet  passages  exchange  functions. — H.  H. 

Coke  oven  ;   Recuperatu ■■• 


through  longitudinal  channels  in  the  division  walls  with 
outlets  directed  downwards.  At  the  rear  side  of  the  oven 
each  heating  flue  is  provided  with  inlets  for  the  supply  of 
additional  gas  and  air.  Above  each  division  wall  through 
which  gas  and  air  are  supplied  is  a  partition,  provided  with 
vertical  flues,  which  acts  as  a  distributor  for  the  hot  gases. 
(2).  Between  the  vertical  flues  in  the  lowest  partition  are 
vertical  air  pipes  into  which  nozzles  project  at  different 
heights  for  the  purpose  of  heating  to  a  higher  degree  the 
preheated  air  from  the  recuperator. — A.  S. 

Recuperator  for  coke-ovens  in  which  the  air  is  supplied  to  the 
heating  ft ues  partly  from  below  and  partly  from  the  rear 
side  of  the,  ovens.  T.  von  Bauer.  Ger.  Pat.  262,117, 
Oct.  27,   1912. 

The  air  conduits  of  the  recuperator  are  divided  and  both 
divisions  are  provided  with  dampers  for  admitting  the  air 
to  be  preheated,  in  order  that  preheated  air  may  be  supplied 
to  different  parts  of  the  battery  of  ovens  as  required. — A.  S. 

Vertical  retort  gas  apparatus.  A.  J.  Robus,  Assignor  to 
Evens  and  Howard  Fire  Brick  Co.,  St.  Louis,  Mo. 
U.S.  Pats.  1,068,452  and  1,068,820,  July  29,  1913. 

(1)  Gas  retorts  are  arranged  vertically  in  a  retort  chamber 
which  is  heated  by  producer  gas  admitted  at  the  bottom 
and  is  provided  with  a  number  of  flues  extending  round  the 
retort  chamber  at  different  elevations  for  collecting  the 
waste  combustion  gases.  Regulators  are  fitted  to  control 
the  discharge  of  waste  gases  from  each  flue.  (2)  Vertical 
gas  retorts  are  supported  in  a  retort  chamber  by  means  of 
piers  arranged  between  the  retorts,  and  by  perforated  walls 
connecting  the  retorts  respectively  with  the  piers,  the  walls 
of  the  retort  chambers,  and  the  adjacent  retorts. — H.  H. 


Coke  and  gas  ;   Apparatus  for  making 


-.     T.  von  Bauer.     Ger.  Pats. 
262,116,  July  13,  1912,  and  262,695,  Oct.  27,  1912. 

(1)  The  coking  chambers  and  the  beating  flue-   are   hori- 
zontal, and  air  and  gas  are  supplied  to  the  heating  flues 


-.     W.  M.  Carr, 
Wheeling,  W.  Va.     U.S.  Pat.  1,070*666,  Aug,  19,  1913. 

Retorts  are  carried  in  firing  chambers  mounted  on  truck-, 
and  are  brought,  in  turn,  in  proximity  to  a  stationary 
regenerative  heating  device,  the  retort  outlets  being 
connected  temporarily  with  a  fixed  gas-main  and  the  firing 
chambers  wi:h  the  heating  device. — A.  T.  L. 


Gas  generators.  F.  Krauss,  Vienna,  and  E.  Ludwig. 
Munich.  Eng.  Pat.  1221  of  1913,  date  of  appl.. 
July  19,  1912. 

In  gas  generators  of  the  type  in  which  a  s  olid  material 
capable  of  reacting  with  a  liquid  to  evolve  a  gas.  is  dipped 
into  a  relatively  large  body  of  the  liquid,  the  pressure  and 
volume  of  the  gas  generated,  are  regulated  by  means  of  a 
body  of  the  gas  compressed  to  any  desired  extent  within 
one  part  of  the  gas  generator,  and  acting  in  the  manner  of 
a  spring  to  raise  or  lower  the  solid  relatively  to  the  liquid, 
in  opposition  to  the  pressure  generated  by  the  evolved  gas 
in  another  part  of  the  generator.     H.  H. 

(lai-produci  /■■>•  ,  Method 'of  operating .     H.  L.  Doberty, 

New  York.     U.S.  Pat.  1,069,866,  Aog.   12,  1913. 

The  producer  is  fed  with  a  mixture  of  fuel  and  bask 
material,  other  than  alumina,  added  in  quantity  at  least 
equal  to  the  total  alumina  pre?en1  in  the  coal.  If  neces- 
sary, enough  silica  is  added  to  produce  a  Blag  rasing  l"  Ion 
26(H)-  P. (1427   (".)— W.  H.  ('. 


0M -generating  apparatus.     O.   Oaten,   Perry.   lo\v:i.      I    8 
Pat.   1.070.721.  Aug.    19,    1913. 

Tut:  shell  of  the  apparatus  is  divided  by  vertical  parti- 
tions into    a    producer   chamber,    a  water-seal  chamber, 

a  -clubbing  chamber,  and  a  conden-er  chamlxT.      Tin 

from  the  producer  pasaea  downwards  through  a  tea  led  dip- 
pipe,  and  from  the  top  of  the  water***!  chambei  down* 
wards  through  the  Fcrubber  and  upwards  through  the 
condense]  to  the  outlet.  There  ia  a  constant  water  supply 
to  the  seal  chamber,  with  branches  foj  iprmklen  in  the 
Bcrubbei    >imI  conden  i  i       \    I    I. 
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Meant  for  operating 


-.  H.  E.  Long- 
well,  Assignor  to  The  OoloniaJ  Trust  Co.,  Pittsburgh,  Pa. 
I   &  Pat.  1,070,836,  Aug.  19,  1013. 

Is  suction  gas-plant,  in  which  the  suction  is  maintained  by 
an  azhaoBtor,  ■  salved  by-pasa  is  provided  for  the  exhauster, 
and  the  salve  i>  controlled  by  the  movements  of  a  pressure 

regulator  On  the  delivery  side  of  the  exhauster. — A.  T.  L. 

ComtbmtHUe  metallurgical-furnace  gas  ;   Process  of  trailing 

to  menmet  its  calorific  mine.     H.  L.  Doherty,  New 

York.     U.S.  Pat   1,089,866,  Aug.  12,  1913. 

BisTiBt.E  furnace  gas,  containing  carbon  dioxide, 
is  withdrawn  from  the  furnace  at  such  a  temperature 
that  it  retains  sufficient  sensible  heat  to  balance  the 
heat  required  to  dissociate  the  carbon  dioxide.  It  is 
then  pawed  through  the  fuel  bed  of  a  down-draught 
producer. — W.  H.  C. 

Nitrogen  from  products  of  combustion  ;  Production  of- 


J.  [larger,  Qateacre,  Lanes.    Eng.  Pat.  16,855,  Julv  19, 
1912. 

An  inert  gas,  consisting  principally  of  nitrogen  and  a  little 
carbon  dioxide,  and  intended  for  preventing  or  extin- 
guishing tires  (see  Bag.  Pat.  28,075  of  1911,  this  J.,  1912, 
-  .  is  prepared  by  passing  the  products  of  a  carefully 
dated   oombustion,    first    over  a   catalytic  agent   to 
lies    any    carbon    monoxide,   and    secondly    over   an 
ulibrator   '   to   remove  any   excess  of  oxygen.     The 
-  are  then  compressed  and  cooled  in  the  presence  of 
ctraet  the  greater  part  of  the  carbon  dioxide 
.   are   finally   eookd   by  expansion   in   such  a   manner 
that    most    of    the    residual    carbon    dioxide    is   liquefied 
and  may  he  removed.     A  suitable  catalyst  is  titaniferous 
iron  on-  at  a  temperature  of  not  less  than  200°  C, 
mm   i  mutable  " equinbrator "  consists  of  a  mixture  of 
copper   and    eiiprie   oxide. — O.  R. 

Silrogenou*   compounds   and   combustible   gas  from    nitro- 
gemmufuel;    Prare.it  for  the   simultaneous  production 

of .    <'.  P.  Msule,  Gentofte,  Denmark.    Eng.  Pat. 

722.  Jan.  9,   1913. 

Thf.  temperature  of  the  producer  is  lowered  to   about 
1    .1.'.  eODsiderabry  below  the  igniting  tem- 
perature to  avoi<l  risk  of  explosions,  by  introducing  below 

the  urate,  together  with  the  air,  a  portion  of  the  cooled 
combustible  gaseoul  mixture  produced.  The  portion  of 
gas  -,,   reintroduced   into  the   producer  is  saturated  with 

moisture  and  ha-  it-  temperature  reduced  to  about  150   C. 

This  is  attained  by  using  fuel-,  eg.  peat,  which  contain 
up  to  i,o  per  rent,  of  moisture. — W.  11.  C. 

Okamimg  Afparatma for  and  method  of .    H.  A. 

rt   and    P.    W.   Cousins,  Chicago,  111.      U.S.    Pat. 

I  "  Ml.    1913. 

Maowbtm  particles  an  removed  from  furnaoe  gases  by 
ling  the  gat.,  and  eondenahig  the  moisture.    The 

gas  i-  then  passed  through  a  magnetic  field,  hut  out  of 
with  the   magneto,  the  direction  of  How  being 

char,,  md  leaves  the  vessel  in  which 

rnetk    ti  Id    i-    pr<.dii'.r]       The   gases   are   Buhse* 

qnentty  caused  to  >  spand.     \V.  If.  c. 

(Ur.    W.  Qredrng.    Oer.  Pat.  203,291.  July  12 
1911 

Thf.  pin  f  the  type  m   which  a  cylindrical  screen 

rotate-  through  liquid  contained  in  the  lowei  portion  of 

the  pur,-  •      II.,   screen  i-  i,,,, h  up  ,,f  perforated 

Aire  pause,  or  loose  rod-  pressed  tightly 

.  the  Other,  so  a*  to  form  a  cylindrical   coil  of 

wire  r   the    bke.      The   liquid    i-    foired    <, ut  wards 

by    f<-ntrifiijfal    force    and    being    retainid    by    the    dose- 

nv«h»-d  /auz/-,  form*  an  enclosing  film  or  envelope  around 

ntr  axiallv  through  the  purifier.     The  gauze 

'<■    like    may    be    fixed    between    the    gas-tight    bl 

■*'t  portion  immi  i-.«i  in  the 
I 


Oases;    Apparatus  for  separating  dvst  or  the  like  from  hoi 
.     M.  Neumark.     Ger.  Pat,  2(53,285,  May  1, 1912. 

In  apparatus  of  the  type  in  which  the  gas  is  introduced 
from  above  into  an  upright  dust-separating  chamber, 
the  wall  of  the  latter  is  made  of  corrugated  plate  in  order 
that  a  large  cooling  surface  may  be  piovided  without 
unduly  increasing  the  height  of  the  chamber. — A.  S. 

Combust  ion  of  a  gas  flame  ;   Method  of  producing  a  retarded 

•.     H.  L.  Doherty,  New  York.     U.S.  Pat,  1,009,867, 

Aug.  12,  1913. 

Currents  of  air  and  gas  are  passed  through  horizontal 
parallel  conduits  so  that  they  enter  the  highly  heated 
combustion  chamber  in  substantially  superposed,  parallel 
currents  and   having  approximately  the   same  velocity. 

— W.  H.  C. 

Paraffin  ;  Process  and  apparatus  for  the  continuous  sweating 

of .      S.    Nitsch   and   F.    Winster stein,    Pressburg, 

Austria.     Eng.  Pat,  18,193,  Aug.  7,  1912.     Under  Int. 
Conv.,  Aug.  7,  1911. 

This  apparatus  comprises  a  series  of  sweating  chambers 
through  which  air  is  circulated,  and  is  such  that  at  any 
moment  one  chamber,  being  charged  with  paraffin,  is 
cooled  by  the  admission  of  cold  air,  whilst  an  adjacent 
chamber,  from  which  melted  paraffin  is  being  discharged, 
is  heated  by  a  steam  coil.  The  air  from  the  charging 
chamber  is  caused  to  flow  through  the  steam-heated 
chamber  and  then  successively  through  the  other  chambers 
of  the  series. — H.  H. 

Paraffin ;     Production   of  translucent   uniformly   coloured 

.     J.  Van  Rijn  Van  Alkemade,  PangkalamBrandan, 

Sumatra.  Eng.  Pat.  18,925,  Aug.  19,  1912.  Under 
Int.  Conv.,  Aug.  24,  1911. 

Air  is  removed  from  the  molten  paraffin  by  heating  it 
in  an  exhausted  vessel  or  by  passing  steam  through  it, 
and  the  paraffin  is  allowed  to  cool  nearly  to  its  solidifying 
point  in  the  absence  of  air  before  being  run  into  moulds. 

—A.  T.  L. 

Paraffin  ;     Process  for   separating from  paraffin   oil, 

and  for  fractionating  paraffin.  Triester  Mineralol- 
raffinerie,  and  K.  Opl.     Ger.  Pat.  202,153,  Jan.  17,  1912. 

The  paraffin  oil  or  paraffin  mixture  is  subjected  to  a  pro- 
longed process  of  cooling  and  agitation  in  a  cylindrical 
vessel,  furnished  with  horizontally  rotating  stirring  arms. 
It  is  stated  that  when  this  process  is  used,  the  paraffin 
crystals  of  higher  melting  point  settle  on  the  bottom 
of  the  vessel  in  a  porous  mass,  and  serve  as  filtering 
material  for  the  supernatant  oil  or  soft  paraffin. — T.  F.  B. 

Oils  ;   Reducing  the  viscosity  of to  render  them  suitable 

for  heating  and  lighting  purposes.  J.  McL.  McMurtrie 
and  I.  Roberton,  Glasgow.  Eng.  Pat.  18,460,  Aug.  12, 
1912. 

Tiik  pipe  between  the  storage  tank  and  the  burner  has  a 
U-shaped  portion,  of  which  one  limb  is  connected  with  the 
bottom  of  the  tank  and  the  other  limb  is  provided  with  a 
steam  coil  for  heating  the  oil  passing  to  the  burner  without 
heating  the  oil  in  the  tank.  A  second  coil  may  be  provided 
in  the  tank  in  case  the  oil  should  become  too  viscous 
to  flow  into  the  U-shaped  bend. — A.  T.  L. 

Gasolene  ;    Method  of  making .     E.  W.  Tait,  Bradford, 

Pa.     U.S.  Pat.  1,009,908,  Aug.  12,  1913. 

Natural  gas,  mixed  with  a  higher  liquid  paraffin,  is 
heated  so  as  to  vaporize  the  liquid.  The  vapour  is  then 
condensed,  whereby  a  liquid  of  lower  s|x<ifie  gravity  is 
obtained. — A.  T.  L. 

1'iiroleum;    Refining .     M.  J.  Trumble,  Los  Angeles, 

CaL,    Assignor    to    Trumble    Refining    Co.      I'.S.     Pat. 
1,070,301,  An..'.  12,  1913. 

In  order  to  separate  from  petroleum  an  oil  of  given 
vaporizing  temperature,  the  petroleum  is  heated  to  that 
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temperature  in  a  coil  and  then  delivered  to  the  top  of  an 
evaporating  tower,  which  is  also  maintained  at  that 
temperature.  Steam,  superheated  to  a  higher  temperature, 
is  admitted  to  the  tower  through  which  the  oil  descends 
over  inclined  plates  which  divide  it  and  retard  the  flow. 
The  tower  is  provided  with  outlets  for  the  vapour  and  | 
residual  oil. — A.  T.  L. 


Oil    [Petroleum'] ;     Cleaning    and    refining 


C.    W. 


Furnace  gases  ;    The  cleaning  of  - 


Stone,  Hollywood,  Cal.,  Assignor  to  E.  B.  Gilmore,  Los 
Angeles,  Cal.     U.S.  Pat.  1,070,555,  Aug.  19,  1913. 

Petroleum  is  heated  in  bulk  so  as  to  cause  water  to 
separate  out,  and  the  oil  is  then  drawn  off  and  run 
rapidly  over  heated  metallic  surfaces  kept  at  a  tem- 
perature above  100°  C.  By  this  means,  water  present 
as  emulsion  is  expelled,  together  with  the  fraction  of  the 
oil  volatile  at  100°  C,  and  the  vapours  are  passed 
through  the  coil  for  heating  the  oil  in  bulk.  Finally,  the 
oil  is  allowed  to  stand  for  the  water  to  separate,  and  the 
foam  which  has  been  produced  in  the  second  heating 
process  is  dissolved  in  the  separated  oil. — A.  T.  L. 

Steam  containing  hydrocarbons  for  use  in  combustion  motors 

and    for    other    purposes;      Production     of .     W. 

Taboulewitsch,  St.  Petersburg,  Russia.  Eng.  Pat. 
18,487,  Aug.  12,  1912. 

Water  containing  1  /2000  part  of  its  weight  of  fat,  fatty 
or  mineral  oil  is  vaporized  and  the  vaporized  mixture  is 
superheated,  and  used  as  fuel  for  explosion  motors. 
Reference  is  directed  to  Eng.  Pat.  3154  of  1882  and  189 
of  1905.— W.  H.  C. 

Combustible  mixtures  for  use  in  internal  combustion  engines. 
G.  E.  Heyl  and  T.  T.  Baker,  London.  Eng.  Pat.  4570, 
Feb.  22,  i913. 

Liquid  hydrocarbons  containing  sufficient  hydrogen  in 
solution  to  cause  ready  ignition,  are  vaporized  and 
mixed  with  sufficient  air  to  give  a  mixture  which,  when 
introduced  into  the  cylinder  of  the  explosion  motor,  will 
be  completely  consumed. — W.  H.  C. 

Mixtures  of  heated  gas  or  vapour  and  products  of  combustion  ; 

Processes    and    apparatus   for    the    production    of . 

C.  D.  McCourt,  Streatham  Common,  and  C.  Ellis, 
Montclair,  N.J.,  U.S.A.  Eng.  Pat.  25,627,  Nov.  8, 
1912.     Under  Int.  Conv.,  Jan.  4,  1912. 

See  Fr.  Pat.  450,732  of  1912  ;  this  J.,  1913,  587.— T.  F.  B. 


Hydrocarbons  and  asphalt ;  Process  of  treating  residue  of 
petroleum  distillation  to  obtain  low  boiling  ■ — — .  Eng. 
Pat.  29,862,  Dec.  28,  1912.     See  III. 

Pyrometers,  gas  analysis  apparatus  and  the  like.     Eng.  Pat. 
15,019.     See   XXIII. 

Pyrometer.     U.S.    Pat,    1,069,318.     See    XXIII. 
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-.  R.  Bocking  und 
Co.,  Erben  Stumm-Halberg,  und  R.  Bocking  G.  m.  b.  H., 
Halbergerhiitte,  Germany.  Eng.  Pat.  894,  Jan.  11, 
1913.     Under  Int.  Conv.,  April  6,  1912. 

See  Fr.  Pat.  451,815  of  1912  ;  this  J.,  1913,  688.— T.  F.  B. 


Suspended    matter   in    gases  ;     Device  for   detecting . 

W.  W.  Strong,  Pittsburgh.     U.S.  Pat.  1,070,556,  Aug. 

19,  1913. 
See  Eng.  Pat.  21,199  of  1912  ;  this  J.,  1913,  713.— T.  F.  B. 

Hydrocarbons  of  higher  into  those  of  lower  boiling  point  ; 

Process  for  converting .     L.    G.    Leffer,   Weveling- 

hoven,  Germany.     Eng.  Pat.  19,051,  Aug.  20,  1912. 

See  Addition  of  Aug.  19,  1912,  to  Fr.  Pat.  439,476  of  1912  ; 
this  J.,  1913,  224.— T.  F.  B. 

Hydrocarbons    and    asphalt ;     Process  of  treating  residue 

of    petroleum    distillation    to    obtain    low   boiling  . 

Standard  Oil  Co.,  Whiting,  Ind.,  U.S.A.  Eng.  Pat. 
29,862,  Dec.  28,  1912. 

See  U.S.  Pat.  1,055,707  of  1913  ;  this  J.,  1913,  414.— T.F.B. 

Paraffintvax  or  like  mixtures  of  substance*  which  melt  at 
different   temperatures  ;     Apparatus  for   sweating   crude 

.     D.    Pijzel,    Balik    Papan,    Borneo.     U.S.    Pat. 

1,070,730,  Aug.  19,  1913. 

See  Eng.  Pat.  22,313  of  1910;  this  J.,  1911,795.— T.  F.  B. 


Patents. 


Furnaces;     Liquid   fuel .     E.    Buchholtz,    Harrow, 

Middlesex.    Eng.  Pat.  10,565,  May  3,  1912. 

In  a  furnace  for  the  combustion  of  liquid  fuel,  the  latter 
is  contained  in  a  series  of  superposed  trays  arranged 
within  an  opening  communicating  with  a  mixing  chamber, 
upon  the  rear  wall  of  which  (at  a  slightly  higher  level  than 
the  surface  of  the  liquid  in  the  lowest  tray)  a  nose  or 
bridge  is  disposed  immediately  above  the  exit  nozzles. 
Under  the  combined  influence  of  the  concave  upper 
surface  of  the  bridge,  and  the  curved  roof  and  floor  of  the 
chamber,  a  swirling  motion  is  imparted  to  the  entering 
current  of  air  and  fuel-vapour.  The  flat  under-surface  of 
the  bridge  acts  as  a  baffle,  with  the  result  that  the  com- 
bustible mixture  is  directed  through  the  nozzles  into  the 
adjacent  combustion  chamber.  The  primary  air-supply 
to  the  mixing  chamber  is  regulated  by  sliding-plates 
attached  to  the  bottoms  of  the  oil-containers.  An 
additional  air-inlet  is  also  provided,  this  being  inclined 
downwards,  and  valved,  and  situated  above  the 
opening     in     which     the     oil-containers     are     disposed. 

— W.  E.  F.  P. 

Combustion  ;    Method  of  promoting .     G.  W.  Morgan, 

Hamilton,  Ontario,  Canada.  Eng.  Pat.  26,520,  Nov.  19, 
1912. 
A  heating  stove  is  provided  with  non-adjustable  air 
inlets  for  admitting  to  the  combustion  chamber  the 
minimum  amount  of  air  necessary  for  combustion  of  the 
fuel  on  the  grate,  and  with  adjustable  inlets  for  admitting 
more  air  when  desired.  The  products  of  combustion  are 
led  downwards  through  a  passage  heated  by  the  fire  into 
a  chamber  below  the  grate,  where  the  current  is  deflected 
towards  a  lateral  outlet  leading  to  the  chimney.  An 
adjustable  air  inlet  is  provided  in  this  chamber  for  the 
purpose  of  varying  the  draught  through  the  fire,  this  inlet 
being  so  arranged  that  the  cold  air  does  not  mix  with  the 
products  until  both  enter  the  chimney  flue. — A.  T.  L. 

Regenerators  for  heating  air  or  gases.  O.  Gobbe,  Jumet, 
Belgium.  Eng.  Pat.  5034,  Feb.  27,  1913.  Under  Int. 
Conv.,  Feb.  27,  1912. 

Horizontal  air  or  gas  heating  flues  are  formed  of  long 
hollow  bricks  of  square  or  rectangular  section  laid  end  to 
end.  These  bricks  are  laid  with  their  diagonals  vertical 
and  horizontal,  and  rest  at  the  end  joints  on  inclined 
plates  which  cover  the  butt  joints  and  keep  them  tight 
merely  by  the  weight  of  the  bricks.  These  inclined  plates 
also  form  distance  pieces  and  the  heating-gaaea  pace  up 
or  down  through  the  spaces  thus  left  bel  w  een  t  he  horizontal 
flues.— A.  T.  L. 

Electrodes    for     arc     lamps;      Manufacture     of .     J. 

Roubal,   Prague,  Austria.   Eng.   Pat.    10,210,  April  30. 

1913. 
A  cored  carbon  of  high  emissivity,  which  is  only  slowly 
consumed  when  used  in  an  enclosed  are  lamp,  is  made 
with   10  per  cent,  of  a  binder  consist  in vr  of  sodium  or 
potassium   hvdroxide,    10  parts,  aluminium  hydroxui 
finely  divided  graphite,  10,  and  phosphoric    Mid  (86*    B 
sji.  gr.  i:::{2).  7.".  parte.     The  graphite  may  contain  op  to 

30  per  cent.  Al,(),.  CiO.  MiM>.  "  inaiuraiu-sc.  01  8iOr 
The  material    used    for    the    cure    may    contain    :«>    pel 
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cent,    of  calcium  sao<  hat  ate,  made  bj    mixing    7    pails  ol 
nun  carbonate  with  8   parts   of   sugar   solution   and 
g  to  redness  in  the.  absence  of  air. — A.  T.  L. 

Filament*     of     tungsten      or      molybdenum     for     electric 

tncelampe ;   Manufacture  of .     A.  Lederer, 

Vienna.     DJ5.  Pa*.  1,071,326*  Aug,  2t>,  1913. 

I        Pat.  9020  of  1906  :   this  J.    1907.  42.— T.  V   B. 
I    bodies   of  hmasteM  ;     Manufacture   of- 


\    Pact,  Cleveland,  assignor  lo  General  Electric  Co., 
r  Yori       U.S.  Pat.  1,071,568,  Aug.  26,  1913. 

1781  of  1909;   this  J.,  1910.  1518.— T.  F.  B. 


III.    TAR  AND  TAR  PRODUCTS. 

k'xamlit'ilion    of  j>yridine   boMS   [for   denaturing   duty-free 
sugar].      See  XVII. 

Patents. 
■•nd'  i  nnd  their  derivative*  ;   Manufacture  of  ■ 


\   I     Or*  n.  Let  da.     Eng.  Pat.  26,206,  Nov.  4,  1912. 

Ft  Kazan E  oxides  (o-dinitroso  compounds,  or  o-quinone- 
ime  peroxidee)  of  the  general  formula,   R-N202,  are 
ined   by  treating  o-nitroamines  with  hypochlorites. 
F.ii  example,  Hi  parts  of  o-nitraniline  is  dissolved  in  water 
parts  of  SO  per  cent,  aqueous  caustic  soda 
i<»  added,  and  a  solution  of  sodium  hypochlorite  containing 
6  \»r  cent,  of  active  chlorine  is  --lowly  run  into  the  hot 
■oration  until   it    is  decolourised.     On  cooling,  benzfuraz- 
ane -oxide  separates  out  in  small  yellowish-white  crystals. 
Under  certain  conditions  the  reaction  is  accompanied  by 
further  snbstitntion  :   for  example,  when  an  alkaline  solu- 
tion  of   4-2  .'i-dinitianiline   in   methyl   or  ethyl   alcohol   is 
*  it  h  hypochlorite,  ehloromethoxy-    (or  ethoxy-) 
•  -ir.iz  i r i •  •  - 1 > \ i <  1  •  -  is  obtained. — T.  P.  B. 

•  I,  nnd  otkt  r  rimilar  bituminous  substances  ; 

it    treatment   of .     31.    Q,    ('.    R.    d'Olivier- 

Ifcfn,    I/.ndon.      Frig.    Pat.    2C,426,    Nov.    18,    1912. 
Under  Int.  Oonv.,  Nov.  17,  1911. 

..   tar,    pitch,  and  similar  ■nhetanOBS  are  heated 

tr,   temperatores    below    theii    boiling  points  and  mixed 

with  .i  i mall  quantity  of  an  oxidising  agent  (e.g.,  potassium 

chlorate) ;    the  temperatnm  is  then  raised  and  a  further 

quantity    of    oxidising    agent    added,    the    proeess    being 

d   until   producti   of  the  required  softening   point 

binding  power  are  obtained.     When  using  potassium 

'M'  gent,  jt  is  preferable  to  add,  before 

mill  quantity  of  manganese  dioxide 

a«  well  as  the  chlorate.      Coal  tar  is  *aid  to  require  about 

Dt.  of  chlorate,  bitumen  4-2  to  4~>  per  cent.,  and 

h  3  i*-r  cent.     The  resorting  products  may  be  mixed 

with  '     gravel,    rilieate*,    etc.,     and    used     for    road 

trwt-  '  for  briq netting  purposes.     The -ami-  pro 

may  I*-  applied  to  m  t  nar>d,  gravel,  etc.,  with  tar, 

h,  or  bitumen,  but  in  tin    can    it  i-  advisable  to  add 

a  mixture  of  pot  avium  chlorate  and  mangane  e  dioxide 

of  the  tn  itmeut.     T.  V.  ft. 

A'\d  tar  from   >>••    treatment  of  petroleum   with  tulphuric 

I  i   /--/  '///  tin  H  Lit  gen  werfce 

".     I  us.  12.  1911. 

r,    whlefa    may   or   may   not    I*-    diluted    with 

water,    in    dissolved    in    tar    oik     of     high     boiling  point, 

v   with   the  nui  of   beat,  the  aeid    rotation    i- 

separated,  and  tb*  a<  id  remaining  in  the  tar  oil  sole  t  ion  i 

I   with    raiwti.:    lode    lye.      Tb*    «ar    oil    solution 

.-tilled,  and    th<  <<d    with    -Warn,    leaving 

a  neutral  prod  m 1  of -p.  ur.  |  pheHumand 

il-le  for  use  in  road  cot  a  an<     or  insulating 

and  like  pun  j     II: 


Distillation  or  dehydration  of  hydrocarbons  or  liquids  liktly 
to  form  froth  or  foam.  J.  Rosen,  London.  Eng.  Pat. 
17,954,  Aug.  2,  1912. 

Relates  to  the  distillation  of  coal  tar,  crude  naphtha 
containing  water,  gelatin  solutions,  etc.  The  froth  or 
foam  which  forms  is  directed  by  suitable  partition  walls 
to  the  upper  part  of  the  apparatus,  where  it  is  heated  by  a 
separate  heating  apparatus,  which  may  consist  of  a  number 
of  superposed  tubes  or  other  device  to  provide  a  large 
heating  surface.  Baffle  plates  may  also  be  provided 
above  t ho  surface  of  the  liquid,  to  spread  out  the  foam 
in  a  number  of  layers.  To  encourage  the  formation  of 
foam,  the  liquid  may  be  agitated  by  means  of  a  number  of 
jets  of  steam  or  hot  air.  In  one  form  of  the  apparatus, 
the  agitating  devices  and  the  partition  walls  are  arranged 
so  (hat  the  froth  is  only  formed  from  a  comparatively  small 
surface  of  liquid,  whence  it  is  led  to  the  heating  devices 
in  the  upper  part  of  the  apparatus. — T.  F.  B. 

Benzol ;     Apparatus  for   the   purification    and   distillation 

of .     H.    A.    Gasser,    Wiesbaden,   Germany.     Eng. 

Pat.  3465,  Feb.  10,  1913.     Under  Int.  Conv.,  July  29, 
1912. 

The  invention  relates  to  a  combined  purifying  and 
distilling  apparatus  for  crude  benzol.  The  benzol  is 
introduced  into  the  vessel,  a,  together  with  the  necessary 


—  c=*£Jl  =s 


A 


■--  -*4 


^re^z: 


^Kjfp=»— 


amount  of  sulphuric  acid.     On  rotating  the  hollow  drum, 
r,  the  benzol  il  expelled  from  the  lower  part  of  the  drum. 

between  the  blades,  d.  and  the  aeid  is  drawn  upwards  bj 
tin.    unction    thus    created,    thereby    effecting    intimate 

mixture  of  the  two  liquids.  The  drum,  C,  may  he  di 
pen  r  (I  with  if  the  pipe,  h,  il  used  for  introducing  air  under 
pre  -up-.  The  aeid  is  now  drawn  off  through  r,  and 
dilute  "da  lye  i-  added  :  alter  the  lye  has  been  removed, 
water  is  sprayed  through  the  pipe,  /,  and  after  passing 
through    the   benzol,    i-    run    off    through    e.      The    liquid 

is   then   (Stilled    by   passing  steam   through   the  dosed 
worm.  a,  i,  and  also  through  the  perforated  pipe,   h', 

the  vapour-   being  <  onden-ed   in  the  u-ual  manner  in  the 
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apparatus,  k,  I.  To  prevent  escape  of  benzol  vapour 
through  the  stuffing-box  of  the  driving  shaft,  m,  a  dome,  o, 
is  provided  over  the  stuffing-box,  and  is  preferably  filled 
or  partly  filled  with  oil.— T.  F.  B. 

Benzol   hydrocarbons  from   saturated   [gas]   wash-til,      or 

benzolated  creosote  ;    Method  of  distilling .     C.  Still, 

Recklinghausen,  Germany.     Eng.  Pat.  16,493,  Juh   15, 
1912. 

SEEGer.  Pat.  251,562  of  1911  ;  this  J.,  1912, 1173.—  T.F.B. 

Oil  mixture  suitable  for  lubricating,  impregnating,  or  coating 

purposes  ;     Process  for  preparing  an .     Ger.    Pat. 

263,278.     See  XII. 


IV.— COLOURING  MATTERS  AND  DYES. 


o-Diorse.llinic  acid  ;    Synthesis  of  ■ 


O.CO.OCrL 


-.  E.  and  H.  0.  L. 
Fischer.  Sitzungsber.  Kgl.  Preuss.  Akad.  Wiss.,  1913, 
28,  507—512. 

The  monocarbomethoxy-orcyl  aldehyde  described  by 
Hoesch  (Ber.,  1913,  46,  887)  is  in  all  probability  the  p- 
compound,  as  judged  by  its  method  of  preparation  and 
its  behaviour  towards  ferric  chloride.  It  can  be  readily 
•condensed  in  alkaline  solution  with  dicarbomethoxy- 
orssllinoyl  ohloride,  giving  a  good  yield  of  a  product  to 
which  the  following  formula  is  assigned  : — 

CHO  MO 

H3c/\o' 

CH3O.CO.O  O.COOCH3 

On  oxidation  with  potassium  permanganate,  the  alde- 
toydic  group  is  oxidised  to  the  carboxylic  group,  and  on 
eliminating  the  carbomethoxy  groups  by  means  of  dilute 
ammonia,  the  corresponding  o-diorsellinic  acid  is  produced. 
It  differs  from  lecanoric  acid  in  its  greater  solubility 
in  water,  its  melting  point  (120° — 125°  C.  with  decomposi- 
tion), and  its  behaviour  towards  ferric  chloride,  since  it 
does  not  give  the  violet  colouration  characteristic  of 
tf-phenolcarboxylic  acids.  It  also  differs  materially  from 
natural  gyrophoric  acid,  for  which  the  constitution  of  an 
o-diorsellinic  acid  had  been  previously  suggested. — T.  F.  B. 


Patents. 
Colouring   matters ;     Production   of  black 


-  and  their 
employment  in  dyeing  and  calico  printing.  A.  G.  Green, 
Leeds.     Eng.  Pat.   19,124,  Aug.  21,  1912. 

Nigraniline  is  condensed  with  a  primary  aromatic 
amine  or  amino-acid,  forming  black  products  in  which  one 
■or  more  mols.  of  the  amino  compound  are  combined 
with  one  mol.  of  Nigraniline.  When  primary  mono- 
amines of  the  benzene  or  naphthalene  series  are  used,  black 
•colouring  matters  are  obtained  which,  in  the  form  of  their 
bases  and  free  from  mineral  compounds,  can  be  dissolved 
in  somewhat  diluted  (e.g.,  70 — 90  per  cent.)  acetic  or 
formic  acid  :  these  solutions  may  be  used  in  dyeing  and 
printing  by  applying  the  solution,  thickened  if  necessary, 
to  the  material,  and  fixing  by  drying,  steaming,  or  chroming. 
When  amino-sulphonic  or  -carboxylic  acids  containing 
^sufficient  acid  groups  are  used,  the  products  form  sodium 
salts  soluble  in  water,  which  are  also  suitable  for  use  in 
dyeing  and  printing.  Condensation  is  best  effected  by 
treating  a  finely  suspended  paste  of  Nigraniline  with  a 
slightly  acid  aqueous  solution  of  the  amino-compound  or  of 
a  salt  thereof.  The  reaction  usually  occurs  in  the  cold, 
but  the  application  of  heat  is  sometimes  necessary.  To 
introduce  the  largest  proportion  of  amine  into  the  Nigrani- 
line molecule,  the  first  product  is  reoltidised  by  means  of 
chromic  acid,  etc.,  and  again  treated  with  the  amine,  the 
oxidation  and  condensation  being  repeated  alternately 
until  the  desired  product  is  formed.  The  same  condensa- 
tion product  may  frequently  be  obtained  in  a  single  opera- 
tion by  carrying  out  the  reaction  in  presence  of  a  sufficient 
amount  of  an  oxidising  agent.  The  Nigraniline  may  be 
replaced  by  Pernigraniline  or  by  its  reduction  products, 


Emeraldine,  Protemeraldine,  or  Leucemeraldine,  provided 
that  an  oxidising  agent  is  also  used. — T.  F.  B. 

Chromium  compounds  [of  azo  dyestuffs]  ;  Manufacture  and 

employment  of .     J.   Y.   Johnson,   London.     From 

Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germanv.  Eng.  Pat.  26,460,  Nov.  18,  1912. 
Addition  to  Erg.  Pat.  7892,  Apiil  1,  1912  (see  this  J., 
1913,  226). 

The  chromable  azo  dyestuffs  can  be  converted  into  chro 
mium  compounds,  analogous  to  those  described  iD  the 
principal  patent,  by  heating  such  dyestuffs  containing  at 
least  one  hydroxyl  and  one  sulphonic  group,  or  their  sails 
or  derivatives,  with  a  chromium  salt  in  presence  of  water  ; 
these  compounds  can  be  converted  into  lakes  by  precipi- 
tating on  a  substratum,  or  the  lakes  may  be  formed  at  once 
by  adding  a  substratum  to  the  mixture  of  the  dyestuff 
and  chromium  salt,  and  precipitating  with  an  alkaline 
substance  if  necessary.  Fast  prints  are  obtained  by 
applying  these  chromium  compounds  to  the  fibre  and 
treating  with  steam  or  an  alkaline  agent.  The  dyestuffs 
derived  from  o-aminophenols,  o-aminonaphthols,  anthr- 
anilic  acid,  and  their  derivatives,  and  from  salicylic  acid 
and  its  derivatives,  are  stated  to  be  particularly  suitable 
for  use  in  this  process. — T.  F.  B. 

Anthraquinone-acridones.  A.  Liittringbaus,  Mannheim, 
and  W.  Braren,  Assignors  to  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen  on  Rhine,  Germany.  U.S.  Pat. 
1,067,046,  July  8,  1913. 

1-Chloro-anthraquinone-2-cabboxylic  acid  is  con- 
densed with  3-amino-4-methyl-diphenylketone-2'-carb- 
oxylic  acid  or  with  3-amino-4-chlorodiphenylketone-2'- 
carboxylic  acid,  and  the  product  is  treated  with  a  condens- 
ing agent  in  such  a  manner  that  an  acridone  ring  is  formed  : 
by  this  process  the  second  carboxylic  group  also  enters  into 
reaction,  forming  a  second  anthracjuinone  residue.  The 
products  thus  consist  of  dianthraquinonyl-acridones.  They 
are  soluble  with  difficulty  in  the  ordinary  solvents,  ar.d 
form  deep  violet  vats  with  alkaline  hydrosulphite  from 
which  cotton  is  dyed  fast  reddish-orange  to  yellowish  - 
orange  shades. — T.  F.  B. 

Vat  dyestuffs  of  the  anthracene  series  ;  Process  for  preparing 

.     Badische  Anilin  und  Soda  Fabrik.     Ger.    Pat. 

263,078,  Aug.  13,  1912. 

Halogen  derivatives  of  anthraquinone-acridones,  con- 
taining three  or  more  atoms  of  halogen  in  the  molecule,  are 
heated  at  high  temperatures  with  organic  or  inorganic 
bases  or  salts  of  weak  acids.  The  resulting  compounds 
may  be  used  as  vat  dvestuffs  or  for  the  preparation  of 
other  dyestuffs.— T.  F.  B. 

Azo  dyestuffs  insoluble  in  water  ;    Manufacture  of  yellow 

.     Act.-Ges.    f.    Anilinfabr.,    Treptow,    Germany. 

Eng.  Pat.  6779,  March  19,  1913.  Under  Int.  Conv., 
May  25,  1912. 
When  the  diazo  compound  of  o-nitraniline-p-sulphonie 
acid  is  combined  with  accto-acetanilide  or  a  substitution 
product  thereof,  yellow  dyestuffs  are  obtained,  the  .•■odium 
salts  of  which  are  so  sparingly  soluble  in  water  and  alcohol 
that  they  can  be  used  directly  as  pigments. — T.  F.  B. 


Cotton  [azo]  dyestuffs  ;  Process  for  producing .     Farben- 

fabr.  vorm.  F.  Baver  und  Co.,  Elberfeld,  Germany. 
Eng.  Pat.  8767,  April  14,  1913.  Under  Int.  Conv., 
April  19,  1912. 
Two  mols.  of  the  diazo  compound  of  an  aromatic  acidvl- 
diamine  or  nitroamine  are  combined  with  one  mol.  of  the 
symmetrical  urea  of  2.5.7-aminonaphtholsuIphonic  acid 
or  with  one  mol.  of  5.5'-dihydroxy-2.2'-dinaphthvlamin.-- 
7.7'-disulphonic  acid,  the  acidyl  group  ifl  saponified  or  the 
nitro  group  is  reduced,  and  the  product  is  diazotised  and 
combined  with  two  mols.  of  resoroinol,  m-ftminophenol,  m- 
phenylonediamine.  or  their  substitution  product.-.  The 
resulting  dyestnffa  produce  brilliant  red  to  blue  shades  on 
cotton.— T.'  F.  B. 
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MM   dy<  stuffs    insoluble    in    water  ;     Process  for  pro- 
ducing   .     Faxbenfabr.    vorm.    F,     Bayer    und    Co., 

KlU-rfeld.  Germany.     Eng.  Pat.  13.110,  Juno  5,  1913. 
I'ndcr  Int.   C.>nv..  ,linio  7,    1912. 

1'lRK  i*reenishvellow  dyestuffs  fast  to  light,  and  suitable 
for  the  production  oi  lakes,  are  obtained  by  combining  the 
diazo  compounds  of  halogea  derivatives  of  aniline  or  of  its 
hosnotogues  with  the  condensation  products  from  aceto- 

k  ester  and  alky]  ethers  of  p-aminophenols.  The 
combination  may  be  effeoted  in  presence  of  baryta  or  other 
substeatam.     The  dyestafb  from  o-chloroaniline  and  aceto- 

in  f  anhididfi.  and  from  2.5-dichloroaniline  and  aceto- 
aootic-p-phentidide  are  described. — T.  F.  B 


Mornxizn   dy- stuff t;     Manufacture   of  ytUoic 


-.  A.  G. 
Bloxain,  London.  From  Chem.  Fabr.  Griesheim.- 
Electron,  Frankfort  on  Maine,  Germany.  Em;.  Pat. 
10*549,   .May   ."..    11U3. 

A  antEES  of  yellow  wooldyestnfht,  stated  to  exceed  Tartra- 
zine  in  greenness  of  shade  and  fastness  to  light,  is  obtained 
by  diaaotising  adjaeenl  svxylidine  (CHS  :  NH_,  :  CH3= 
1  :  2  :  3)  or  its  4-  or  5-eulphonic  acid  and  combining  it  with 
an  arylpyrazolone  of  the  benzene  series,  or  a  carboxylic 
or  >ulpbonic  aci^  thereof,  such  as  l-p-sulphophenyl-5- 
pyrazolone-3-carboxyiic  acid  ;  dyestuffs  of  still  more 
greenish  tint  are  obtained  by  using  1-p  sulpho-o-tolyl-5- 
pyr.izolonc-3-carboxylic  acid,  whilst  a  dycstufl  sail  to 
Mrpaas  Quinoline  Yellow  in  greenness  is  obtained  by 
oombining  diaaotised  adjacent  nvxylidine-4-sulphonic  acid 
wi  h  /«->ulpho-o-chlorophenvl-5-pyrazolone-3-carl  oxylic 
acid.  The  sulphonic  acids  of  adjacent  m-zylidine  are 
lined  by  treating  the  base  with  monohydiate  or  fuming 
sulphuric  acid. — T.  F.  B. 

Vol  dytxUiff*  of  the  anthraquinone  series  ;    Manufacture  of 

.     A.    (..    Bloxain,    London.     From    Chem.    Fabr. 

Qfiesheim-Elektron,     Frankfort     on    Maine,    Germany. 
Bog.    Pat,    12,1->L\   .May  24,    1313. 

•  diaminoanthraquinonc  is  treated  with  glyozylic  acid, 
preferably  in  the  proportion   of  two  nook,   to  one  mol. 

1  i  tetion  may  be  effected  by  boiling  the  components 
in  presence  of  acetic  acid.  The  products  dye  cotton  fast 
deep  black  shades  from  the  vat ;  they  appear  to  contain 
no  imina/.rile  grouping,  each  of  the  two  carbon  atoms  of  the 
gtyoxylk  acid  being  probably  united  to  two  nitrogen  atoms 
of  two  anthraquinone  radicals.  (Compare  Ger.  Pat.  210,019, 
Fr.  Pat  399,495,  and  Eng.  Pat  9111  of  1911;  this  J., 
1909,  650,  933;   1912,  426.)— T.  F.  B. 

•  of  ph'nolpht/mlic  acid  and  its  derivative*  ;    Manufac- 

t<irt  of .     p.  A.  Kober,  Hastings  on  Hudson,  N.Y., 

and  .1.  T.  Marshall,  Philadelphia.      U.S.  Pat  1,071.321, 

26,    1913 

l'u':voi.iHTHAi.v.i\  or  a  derivative  thereof  is  treated  with 
an  aqueous  solution  of  an  alkali  to  form  an  alkali  phenol- 
phthabvte,  which  i-  crystallised  from  ihe  solution  by 
lion  in  raojo  ;  the  free  alkali  i~  washed  out  of  the 
luct  and  it  is  dried,  or  it  may  be  converted  into  the 
mom  It. — T.  F.  B. 

Anlhratfutnonf  siriff,  ;   Preparation  of  rondi  nsnlion  products 

of    the    conk  ulphvr.     Farbwerke     vorm. 

M-i  Her,    Lucius,    und    Bruning.     Ger.    Pat.    202,477, 
No-..  7,   1911. 

•  vi.Mi.w  aptans  or  analogoua  compounds, 

M-dianthraquinonyl  disulphides,  n-anthraquin- 

onyi-td[ihinie   acids,   etc.,   are   condensed    with    benzene, 

naphthalene,  or  anthraeene,  or  their  bomologuec  or  -ultsti- 

■n    product*,    in    presence    of    sulphuric    arid.     The 

prod  ted  anthraquinonyl  thjoethen.-    T.  F.  B. 

imtetrnfft  of  <h<   anihraeeiu  tenet      Process  for  jir<- 

voting .     Farbwerke   vorm.    Meister,    Lucius,    und 

f'-r  Pat  262,788,  Aug.  11,  1911.     Addition 

to  Qcr.  Pat  24*>  this  J.,  191 1,  1445). 

Whf,5  aTK>lvanthrirn;'le..  containing  mqre  than  three 
anthraquinonyl     group*,     are     treated     with     aluminium 


chloride,  products  are  obtained  which  produce  fast  grey 
to  olive  dyeings  from  the  vat. — T.  F.  B. 

Sulphinic  acids  of  the  anthraquinone  series  and  their  salts  ; 

Process  for  preparing .     Farbwerke  vorm.  Meister, 

Lucius,  und  Bruning.     Ger.  Pat,  263,340.  July  23,  1912. 
Addition  to  Ger.  Pat.  224,019  (sec  this  J.,  1910,  1295). 

The  chlorides  of  anthraquinonesulphonic  acids  or  their 
substitution  products  are  reduced  by  means  of  alkali 
sulphides  in  presence  of  water  ;  anlhraquinonesulphinie 
acids  and  their  salts  are  obtained. — T.  F.  B. 


Indigo    White;     Process  for   preparing 


-.  Farbwerke 
vorm.  Meister,  Lucius,  und  Bruning.  Ger.  Pat,  262,833, 
Dec.  22,  1911. 

Indigo  is  reduced  to  Indigo  White  by  heating  it  with 
silicon  in  presence  of  alkali  hydroxide.  It  is  stated  that 
the  reducing  power  of  the  silicon  in  this  respect  is  about 
five  times  that  of  zinc,  owing  to  its  low  atomic  weight  and 
its  quadrivalency. — T.  F.  B. 

Azolitmin  from    litmus ;     Process  for    preparing    highly- 
sensitive .     J.  Mayer.     Ger.  Pat,  262,838,  Aug.  15, 

1912. 

Litmus  is  mixed  with  concentrated  sulphuiic  acid,  and 
after  the  mixture  has  become  dry  it  is  powdered  and 
extracted  with  strong  alcohol,  the  extract  poured  into 
water,  and  the  precipitated  aaolitmin  separated  from 
the  liquid.  After  washing  with  cold  water,  the  dycstufl 
is  dried  in  a  water-oven  and  pulverised. — T.  F.  B. 


Vat  dyestuffs  ;    Manufacture  of  - 


-.  0.  Imray,  Londen. 
From  Farbwerke  vorm.  Meister,  Lucius,  und  Briirmg, 
Hochst  on  Maine,  Germanv.  Eng.  Pat.  19,599,  Aug.  27, 
1912. 

See  Fr.  Pat.  447,592  of  1912  ;  this  J.,  1913,  226.—  T.F.B. 

Pentabromindigo.  A.  Schmidt  and  K.  Thiess,  Assignors  to 
Farbwerke  vorm.  Meister,  Lueius,  ur.d  Bruning,  Hoehst 
on  Maine,  Germany.     U.S.  Pat.  1,070,541,  Aug.  19,  1913. 

See  Fr.  Pat.  392,638  of  1908  ;  this  J.,  1909,  17.— T.  F.  B. 


Vat    dyestuffs  ;      Manufacture    of- 


P.  A.  Newton, 
London.  "From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.     Eng.  Pat.  20,267,  Sept,  5,  1912. 

See  Ger.  Pat.  258,258  of  1912  ;  this  J.,  1913,  529.— T.F.B. 

Vat  [anthracene]  dyes  and  process  of  making  same.  F. 
Singer,  Offenbach,  Assignor  to  Chem.  Fabr.  Giiesheim- 
Elektron,  Frankfort  on  Maine,  Germanv.  U.S.  Pat. 
1,070,196,  Aug.  12,  1913. 

See  Eng.  Pat,  8422  of  1912  ;  this  J.,  1912,  766.— T.  F.  B. 


V.— FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 


Flax    retting ;     Studies    on 


-.     T.    Tadokoro.    J.    Coll. 

Agfic.    Tohoku    Imp.    Univ.,    Sapporo,    Japan,    1913, 

5,  31—55. 

In  the  cold -water  retting  of  flax,  as  practised  in  Japan, 
the  loss  of  substance  is  18 — 19  per  cent.,  about  60  |kt 
Cent  "f  this  being  due  to  the  extractive  action  of  the 
water,  so  that  when  the  ret  tint.' -water  is  not  changed  the 
loss  is  reduced  to  14 — 15  percent.  Summarising  the  main 
components  of  the  various  tissues,  eutin  is  the  essential 
constituent  of  the  cuticle,  tannin  being  also  present 
in  the  epidermal  cells.    The   fibres  consist   "f    cellulose 

With  -mall  quantities  of  pectin  compounds  protein  and  a 
fat   like     substance.      The     cell-walls     of      the      cambium* 

epidermis  and  parenchyma  are  eomposed  mainly  of  pectin 
compounds  with  a  small  quantity  of  cellulose.  The 
middle    lamella   of   the    fibres   consists    mainly    of    pectin 
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compounds.  Lignin  is  the  chief  constituent  of  the  cell- 
walls  of  the  xylem  whilst  those  of  the  pith  are  mainly 
pectin  compounds.  In  the  first  stage  of  retting  the 
destruction  of  the  cambium  is  observed,  and  then  that 
of  the  parenchyma,  accompanied  by  the  separation  of 
fibre  bundles.  As  the  retting  proceeds,  the  isolation 
of  the  fibres  and  the  mechanical  detachment  of  the 
cuticle  take  place ;  the  xylem  and  the  pith  remain 
practically  unchanged.  The  greater  portion  of  the 
cellulose  remains  unaffected  after  retting,  but  the  small 
quantity  which  constitutes  the  cell  walls  of  the  cortical 
parenchyma,  cambium,  phloem-parenchyma  and 
epidermis  is  lost  at  the  end  of  the  last  stage.  The  pectin 
compounds  of  the  middle  lamella  of  the  fibres  and  those 
of  the  cell  walls  of  parenchyma,  epidermis  and  cambium 
are  dissolved  almost  completely  at  the  end  of  the  retting, 
and  the  highly  resistant  cuticle  then  falls  away.  Tannin 
is  lost  completely,  and  the  larger  portion  of  the  mineral 
matters,  and  the  glucose.  The  principal  substance  which  is 
removed  during  the  retting  is  the  pentosan  or  gummy 
substance  of  the  bark  region  ;  this  has  been  isolated  by 
extraction  with  cold  sodium  hydroxide  and  found  to  con- 
sist chiefly  of  xylan  with  some  araban  and  a  small  quantit y 
of  a  methylpentosan. — J.  F.  B. 

Cellulose;    Determination  of by  means  of  nitric  acid. 

V.  Rao  and  B.  Tollens.     J.  f.  Landw.,   1913,  61,  237— 
244.     Chem.  Zentr.,  1913,  2,  903. 

The  method  of  Dmochowski  and  Tollens  (this  J.,  1910, 
1003)  has  been  simplified  as  follows  :• — The  material  is 
hoated  with  the  different  liquids  in  the  same  Watten- 
b?rg's  dish  of  200  c.c.  capacity,  and  the  liquid  is  drawn 
off  through  a  funnel,  immersed  therein,  the  large  opening 
of  which  is  closed  by  a  sealed-on  plate  perforated  with 
fine  holes  ;  the  funnel  is  covered  with  linen  or  hardened 
filter  paper.  The  purified  cellulose  is  collected  in  a 
Gooch  crucible,  dried,  weighed,  incinerated,  and  the  ash 
weighed.  The  method  gives  lower  results  than  that  of 
Cross  and  Bevan  (J.  Chem.  Soc.,  1889,  55,  199)  and  the 
factors  necessary  to  bring  the  results  obtained  by  one 
method  into  agreement  with  those  obtained  by  the  other, 
vary  according  to  the  nature  of  the  material  under 
examination. — A.  S. 

Patents. 

Artificial  silk,  fibres,  hair,   horsehair,  etc.,  from  cellulose 

solutions ;     Preparation   of  lustreless .     B.    Borzy- 

kowski.     Ger.  Pat.  262,253,  July  12,  1912. 

Lustreless  cellulose  fibres  may  be  obtained  by  pre- 
cipitating cellulose  solutions  by  means  of  strong  alkali 
hydroxides  to  which  are  added  salts  of  lead,  tin,  or  other 
metals  whose  oxides  are  soluble  in  alkali  hydroxide 
solutions.  Another  method  consists  in  treating  the 
fibres  prepared  in  the  usual  manner  with  alkaline  salts 
of  the  metals  mentioned  above. — T.  F.  B. 

Paper  ;   Process  for  removing  the  printing  ink  from  printed 

by  means  of  petroleum  and  fat -solvents.   A.    L.    de 

Stiirler.     Ger.  Pat.  263,220,  Aug.  30,  1912. 

Printed  paper  is  reduced  to  a  pulp  with  water,  the  water 
is  removed,  and  the  pulp  is  heated  with  "  solid  petroleum," 
benzine,  or  other  hydrocarbon,  preferably  with  the  aid  of 
steam  under  pressure.  It  is  stated  that  the  printing-ink 
is  completely  removed  from  the  paper  by  this  method. 

— T.  F.  B. 

Plastics  ;    Compound  [from  cellulose  esters]  for  and  method 

of  producing .     W.   A.   Beatty,  New   York.     Eng. 

Pat.  18,822,  Aug.  16,  1912. 

See  Fr.  Pat.  447,645  of  1912  ;  this  J.,  1913,  283.— T.  F.  B. 


Artificial  silk  threads  or  the  like;    Manufacture  of- 


E.  G.  Legrand,  Ste.  Adresse,  France.  Eng.  Pat.  5154, 
Feb.  28,  1913.  Under  Int.  Conv.,  April  23,  1912. 
Addition  to  Eng.  Pat.  19,001  of  1912,  dated  Sept.  16th, 
1911. 

See  Addition   of   April  23,  1912,  to   Fr.    Pat.  445,896   of 
1911  ;    this  J.,  1913,  865.— T.  F.  B. 


Artificial  silk  from  viscose  ;   Process  for  the  manufacture  of 

.     F.  Kiittner,  Pirna  on  Elbe,  Germany.     Eng.  Pat. 

27,676,  Dec.  2,  1912.     Under  Int.  Conv.,  Nov.  13,  1912. 

See  Fr.  Pat.  451,276  of  1912  ;  this  J.,  1913,  596.— T  F.  B. 


Pump  for  use  in  connection  with  the  spinning  cf  artificial 
threads.  F.  Kiittner,  Pirna  on  Elbe,  Germanv.  Eng. 
Pat.  28,320,  Dec.  9,  1912.  Under  Int.  Conv.,  April  29, 
1912. 

See  Fr.  Pat.  450,906  of  1912  ;  this  J.,  1913,  596.— T.  F.  B. 


Filaments,  strips,  films,  sheets,  and  the  like,  from  cellulose 

solutions  ;   Process  for  the  manufacture  of .     Ye  rein. 

Glanzstoff-Fabriker.  A.-G..  Elberfeld,  Germanv.  Eng. 
Pat.  2992,  Feb.  5,  1913.  Under  Int.  Conv.,  April  13, 
1912. 

See  Fr.  Pat.  454,011  of  1913  ;  this  J.,  1913,  865.— T.  F.  B. 


VI.— BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 


Aciddyebath  ;  The  mechanism  of  the 


Artificial  silk  and  the  like;    Manufacture  of .     E.  G. 

Legrand,    Ste.    Adresse,    France.     Eng.    Pat.     19,001, 
Aug.  19,  1912.     Under  Int.  Conv.,  Sept.  16,  1911. 

See  Ger.  Pat.  250,357  of  191 1  ;  this  J.,  1912, 1 120.— T.F.B. 


-.    /.     M.  Fort.    J. 
Soc.    Dyers   and    Col.,    1913,    29,    269—277. 

The  author's  view  of  the  specific  preparing  action  of 
acid  dyebaths  on  wool,  is  that  the  latent  basicity  of  the 
wool  is  developed  by  the  acid  and  that  the  combination 
of  the  dyestuft  with  the  fibre  depends  on  the  increase  of 
the  number  of  basic  groups  thus  made  available  by  the 
hydrolytic  action  of  the  acid.  The  amine  groups  of  the 
wool  must  be  supposed  to  combine  with  acids  or  colour- 
acids  to  form  additive  salts,  analogous  to  the  salts  of 
aniline.  The  reactions  taking  place  in  the  acid  dyebath 
may  be  expressed  thus:  (1)  H2S04  +  Na-colour-acid 
^Na2S04-f  free  colour-acid.  On  the  fibre  :  (2)  Wool  -f 
water ^wool- hydrate,  (3)  Wool-hyelrate  +  H2S04^wool- 
basic-hydrate-H2S04,  (4)  Wool-basic-hyelrate.H2S04  + 
colour-acidl^H2S04  +  wool  -  basic  -  hydrate  -  colour  acid. 
Apart  from  colour  or  its  abserlee,  there'  appear  to  be  two 
types  of  acid  as  regards  behaviour  towards  wool:  (1)A 
class  which  rapidly  hydrolases  the  wool  complex,  (hereby 
increasing  the  basic  groups  available,  Bach  acids  being 
usually  removable  by  exhaustive  extraction  with  wat>  r  ; 
these  acids  are  the  ordinary  "assistant  acids  employed 
in  dyeing,  also  picric  acid  which  happens  to  lie  ooloured. 
(2)  Acids  possessing  a  weak  hydrolysing  action  on  the 
wool  substance  and  only  slightly  capable  of  combining 
directly  but  readily  replacing  the  acid  groups  of  the  first 
class  in  combination  with  the  developed  basic  groups 
and  not  readily  extracted  by  water.  This  second  class 
comprises  the  colour -acids  and  certain  othi  re  which  <lo  not 
happen  to  be  coloured.  By  comparing  the  absorption 
of  sulphuric  aciel  alone  and  in  presence  of  the  colour - 
acid,  it  was  founel  that  definite  molecular  ratios  exist 
between  the  two  types  <>f  acid  in  relation  to  the  wool 
and  that,  for  instance,  2  mols.  of  sulphuric  acid  are  replac<  «l 
by  1  mol.  of  Bordeaux  colour-acid  in  forming  additive 
salts  with  wool.  The  function  of  sodium  sulphate  and 
the  Influence  of  the  "  neutral  salt  reaction  "  both  in  dyeing 
and  stripping  has  also  been  studied,  the  effects  being 
resultants  of  equilibria  of  a  reversible  reaction  expressed 
thus  :  Wool-basic-hydrate  --colour-acid -f  Na.S()4  %  wool- 
basic-hyclrate-H2S04  +  Na-ee>lour-salt.—  J.  F.  B. 

c  2 
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Aniline  black-  on  wooL  M.  Prad'homme.  Sealed  note 
N  1392,  May  7.  1903.  Report  thereon  by  M.  Battegay. 
Bull.  Boo.  1ml.  Hothouse,  1913,  83,  371—372. 

[bstsas  of  chlorinating  the  wool  previous  to  dyeing  with 
Aniline  Black,  the  author  oxidises  with  a  mixture  of 
chromic  and  oxalic  acids.  In  the  dyeing  operation, 
aniline  is  used  in  conjunction  with  ferric  chloride,  or  a 
copper  salt.     (See  Fr.  Pat.  333.380,  this  J.,  1903,  1345.) 

LB. 


Silk  dyeing  and  finishing  ;    Defect*  in 


-.  The  neutral 
salt  reaction  with  animal  fibres.  L.  L.  Lloyd.  J.  Soc. 
Dyen  and  Col.,  1913,  29,  259— 2ti:>. 

Bon. IN'-  solutions  of  sodium  sulphate,  alone  or  in  con- 
junction with  dilute  acetic  or  formic  acid,  cause  a  brown 
discolouration  on  silk,  with  loss  of  weight  and  lustre,  and 
the  solution  deposits  a  gelatinous  substance  on  cooling. 
This  effect  is  due  to  the  hydrolysis  of  the  neutral  salt 
in  combination  with  the  silk,  forming  silk-acid  and  silk- 
alkali   compounds,    the    latter    being    the    more   soluble. 

milar  discolouration  is  produced  by  drving-in  a  dilute 
solution  of  sulphuric  acid  at  the  ordinary  temperature. 
The  action  of  potassium  nitrate  is  similar  but  less  pro- 
nounced ;  the  discolouration  is  more  intense  in  presence 
of  acetic  acid  and  strong  if  a  trace  of  nitrite  be  present. 
The  silk-gum  or  sericin,  especially  if  fixed  by  the  previous 

multaneous  action  of  organic  acids,  is  more  liable  to 
the  discolouration,  by  the  formation  of  silk-acid  compound 
with  neutral  salts,  than  the  fibroin  :  hence  the  stains  often 

rvrd  with  unevenly  de-gummed  silks.  The  immediate 
effect  of  the  alkali  halogen  salts  is  far  less  than  that  of  the 
sulphates,  the  initial  loss  of  silk  substance  by  solution 
being  less.  On  storage  or  heating,  however,  a  catalytic 
oxidation,  with  liberation  of  free  halogen  and  production 
of  soluble  nitrogenous  derivatives,  takes  place  ;  the  silk 
is  discoloured  and  tendered  and  the  ultimate  effect  is 
more  serious.  Chlorides  are  particularly  destructive 
and  their  action  is  intensified  by  exposure  to  sunlight  ; 
the  silk  acts  catalytically  as  an  oxygen-carrier  and  the 
action  is  a  continuous  one.  The  baths  used  in  dyeing 
and  weighting  silk  generally  contain  neutral  salts,  often 
chlorides,  frequently  in  conjunction  with  organic  acids 
which  intensify  the  action,  and  the  oxidation  effects  are 
enhanced  in  the  case  of  weighted  silks  by  the  catalytic 
influence  of  salts  of  iron,  copper  or  chromium.  Stains 
on  dyed  silk  may  be  due  to  the  local  formation  of  silk-acid 
compound  by  splashes  of  neutral  salts  or  acids,  and  the 
stain  may  result  not  only  by  the  action  on  the  silk  substance 
but  also  by  the  action  of  free  halogen  or  nitric  acid  on  the 
dyestuff.  A  fruitful  source  of  stains  on  undyed  silk, 
particularly  spun  silk,  is  the  presence  of  residues  of  soap 
from  the  ■couiiug  liquors,  the  soap  being  fixed  by  acids 
or  by  hydrolysis  and  setting  up  secondary  actions  in 
various  ways. — J.  F.  B. 

-    brown    on    cotton  .     Process  for   producing  a . 

Fabr.  de  I'rod.  f'hern.  de  Thann  et  de  Mulhouse.     Sealed 
note  So.  1350,  Oet,  23.  KKi2.     Report  thereon  by  H. 

-   amid.      Bull.  So.-.  Ind.  Mulhouse,  H»I3,  83,  309—371. 

Thk  fabric  is  padded  with  nitroso-#-naphthol  (1  mol.) 
and  p-phenylcnediamiric  'I  16  mol.)  together  with  a 
fixing   ;»  ich   as   chromium   acetate.    The   receive 

!-.ts  of  eodhun  bisulphite  and  ammonium  citrate. 
The  print  i-  bed  by  itoaming  and  finally  loaping.      Other 

amine*   fin    be    employed    besides    p-phenylenediamina 

The  report  itatos  that  the  process  has  been  used  for  a 

numli-T   of   rears,    bed    i-    now    made   obsolete   by  the 

hridation  Browns,'1  especially  referring  to  ';  I'araminc 

*n." — J.  IV 

Patents. 
t-ing  "nd  rinsing  f.ihrirx  ;    AvpOTOtu*  fot .      C.  J. 

r  •. .  London.     From  J.  I'.  Romberg  A.  (',.,  Barmen* 
Ritt'Tihat;  J-      fag,     Pal     1033,    Jan.    20, 

1913. 

With  the  object  of  diluting  and  rinsing  out  the  caustic 

'-■mi  mercerised  cloth,  th'-  'loth  i-  alternately  (teamed 
passed  -lina   rollers.     The   steam   which   has 


penetrated  into  the  cloth  is  thereby  condensed,  the 
condensed  liquor  being  removed  by  squeezing  rollers. 
The  steaming  is  carried  out  in  a  steam  box  free  from  air. 
In  one  arrangement  the  cooling  rollers  are  inside  the  box, 
which  is  fitted  with  water  seals.  In  another  type  of 
machine  the  cooling  rollers  are  fixed  to  the  side  of  the  box, 
the  cloth,  which  passes  over  them,  forming  a  seal  between 
the  steam  chamber  and  the  rollers. — J.  B. 

[Textile]  material ;   Machine  for  treating with  a  liquid. 

F.    Schubert,    Hamburg,    Germany.     Eng.    Pat.    4569, 
Feb.  22,  1913. 

The  machine  consists  of  a  tank,  and  a  conduit  into  which 
the  liquid  and  the  material  pass,  the  conduit  being  brought 
round  to  the  top  of  the  tank  so  that  liquid  and  material 
are  returned  to  the  tank.  Circulation  is  secured  by 
blowing  gases  into  the  conduit  and  heat  may  be  applied 
by  fire  or  by  steam.  The  machine  is  stated  to  be  specially 
useful  for  washing  textiles  at  a  low  temperature. — J.  B. 

Dyeing  apparatus.  B.  S.  Summers,  Port  Huron,  Mich., 
Assignor  to  Summers  Linen  Co.,  Maine.  U.S.  Pat. 
1,069,827,  Aug.  12,  1913. 

The  apparatus  comprises  a  tank  having  a  vertical  partition 
dividing  it  into  a  dye  vat  and  a  plunger  chamber,  these 
being  connected  by  an  opening  in  the  bottom  of  the 
partition.  An  up  and  down  motion  is  given  to  the  liquid 
by  means  of  the  plunger,  while  by  means  of  a  perforated 
bottom  in  the  dye  vat  located  above  the  opening  in  the 
partition,  a  lateral  motion  is  given  to  the  contained 
material.  By  means  of  a  system  of  pipes  and  a  pump, 
the  liquid  is  withdrawn  from  the  bottom  of  the  tank  and 
discharged  into  the  top.  A  storage  tank  is  also  connected 
with  the  system  on  the  suction  side  of  the  pump,  and  there 
is  also  a  connection  from  the  exhaust  side  of  the  pump  to 
the  storage  tank  for  transferring  the  liquid  thereto. — B.  N. 

Finishing   of  textile  fibres.     J.    Gibson,    Heaton    Norr's, 
Lanes.     Eng.  Pat.  19,016,  Aug.  20,  1912. 

Kieselouhr  is  used  as  an  addition  to  the  finishing  prepar- 
ation in  place  of  the  usual  china  clay. — J.  B. 

Sizing  agents  [for  textiles,  etc.];    Production  of  a  product 

for  use  in  making  feelly  acid .     A.  Deckers.     Gcr. 

Pat.  262,551,  June  14,  1910. 

A  material  suitable  for  use  in  preparing  a  sizing  and 
glossing  agent  for  yarns  and  fabrics,  is  obtaired  by  melting 
a  fat  or  fatty  aoid  with  boric  acid  and  mixing  one  of  the 
usual  sizing  salts  with  the  product. — T.  F.  B. 

Dyeing  vegetable  fibre.  Read  Holliday  and  Sons,  Ltd., 
J.  Turnrr,  and  H.  Dean,  Huddeisfield.  Eng.  Pat. 
27,685.  Dec.  2,  1912. 

See  Fr.  Pat.  453,362  of  1913  ;  this  J.,  1913,  749.— T.  F.  B. 


Dyeing    loose    textile    goods ;     Apparatus    for .     W. 

Berger,  Assignor  to  Farbwerke  vorm.  Meister,  Lucius, 
und  Bruning,  Hochst  on  Maine,  Germany.  U.S.  Pat. 
1,071,022,  Aug.  26,  1913. 

See  Eng.  Pat.  2547  of  1912  ;  this  J.,  1912,  770.— T.  F.  B. 

A.  Stiegkr, 


Brown  shades  on  the  fibre  ;  Production  of  — 

Hagenau,  Assignor  to  Badische  Anilin  und  Soda  Fabrik, 
Lndwigshsien  on  Rhine,  Germany.  U.S.  Pat.  1,071,274, 
Aug.  26,  1913. 

Bra  Addition  of  Feb.    15,   1911,  to  Fr.   Pat.  357,472  of 

1905  ;  this  J.,  1911,  952.— T.  F.  B. 


VII.    ACIDS;  ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Sail*  of  the  halogen  acids  and  oxyhalogen  acids  ;   Action  "f 

xodinm  paratanqxtnle  infusion  on .       S.  B.  Kuziru.n. 

Amer.  J.  Bci,  1913,  36,  301—304. 
SuiHCM  paratungstate  can  be  used  for  the  determinat ii  n 
of  the  acid  radical  in  iodides  and   iodates,  just  as  in  lbs 
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case  of  carbonates  and  nitrates  (this  J.,  1911,  800),  the 
mixture  of  the  iodide  or  iodate  and  paratungstate  being 
gently  ignited  in  a  platinum  crucible  for  5 — 10  minutes. 
Chlorides,  chlorates,  perchlorates,  bromides,  bromates, 
fluorides  and  silicofluorides  are  not  decomposed  com- 
pletely by  sodium  paratungstate  under  these  conditions. 
The  action  in  the  case  of  halogen  and  oxyhalogen  salts 
appears  to  be  due  to  the  agency  of  atmospheric  oxygen 
or  moisture,  which  oxidises  the  metal  to  a  basic  oxide 
capable    of    combining   with   the    acidic   tungstic   oxide. 

—A.  S. 


Chlorides,  chlorates,  perchlorates,  bromides,  bromates,  and 
fluorides  ;    Use  of  sodium  paratungstate  and  the  blowpipe 

flame  in  the  determination  of  the  acid  radicals  of . 

S.  B.  Kuzirian.     Amer.  J.  Sci.,  1913,  36,  305—312. 

The  salts  mentioned  in  the  title  are  only  partially  decom- 
posed by  heating  with  sodium  paratungstate  alone  (see 
preceding  abstract),  but  are  completely  decomposed  in 
presence  of  superheated  steam,  e.g.,  that  present  in  the 
products  of  combustion  of  a  blowpipe  flame.  A  sharp, 
thin  blowpipe  flame  is  directed  upon  the  surface  of  the 
fused  mixture  contained  in  a  platinum  crucible.  With 
0-2  grm.  of  sample  and  2  grms.  of  sodium  paratungstate, 
decomposition  is  complete  in  5  mins.  for  perchlorates, 
7 — 10  mins.  for  chlorates,  15 — 20  mins.  for  chlorides, 
9  mins.  for  bromides,  12 — 15  mins.  for  bromates,  and  less 
than  5  mins.  for  fluorides. — A.  S. 


Sodium   silicate   and  ferric   chloride   solutions ;    Reaction 

between .     R.  E.  Liesegang.     J.  prakt.  Chem.,  1913, 

88,  358—360. 

If  a  20  per  cent,  solution  of  ferric  chloride  be  introduced 
carefully  so  as  to  form  a  separate  layer  above  a  solution 
of  sodium  silicate  of  40°  B.  (sp.  gr.  1-41),  the  iron  solution 
penetrates  downwards  solely  at  the  wall  of  the  containing 
vessel  and  finally  forms  an  annular  envelope  around  the 
sodium  silicate  solution.  Between  the  two  there  is  a  thin, 
irregular  but  continuous,  firm  skin  of  silicic  acid  permeated 
by  irregular  veins  of  ferric  hydroxide.  No  trace  of  iron 
silicate  is  formed.  It  is  considered  that  these  phenomena, 
depending  upon  the  hydrolysis  of  ferric  chloride  and 
unequal  diffusion  of  the  products  of  hydrolysis  and  sodium 
silicate,  may  afford  an  explanation  of  some  of  the  results 
obtained  by  Jordis  (this  J.,  1908,  334;  1910,  563)  in 
studying  the  reactions  of  silicates. — A.  S. 


Phosphate  industry  of  Egypt.     Board  of  Trade  J.,  Sept.  4, 
1913.     [T.R.] 

The  exploitation  of  the  phosphate  deposits  in  Egypt 
was  commenced  in  1908,  and  the  growth  of  the  output  of 
phosnhates  since  then  is  shown  by  the  following  fifiruies  : — 
1908^  700  tons ;  1909,  1,000  tons  ;  1910,  2,397  tons  ; 
191 1,6,425  tons  ;  1912,  69,958  tons.  As  there  is  no  factory 
in  Egypt  for  the  manufacture  of  superphosphates,  and 
as  the  local  demand  for  phosphates  as  fertiliser  is  at 
present  negligible,  practically  the  whole  of  the  phosphate 
mined  is  now  exported.  There  arc  many  low-grade 
deposits,  however,  which  may  in  time  become  of  com- 
mercial value  if  a  demand  should  arise  for  raw  phosphate 
as  a  fertiliser. 


Patents. 
Xitric  acid  ;   Process  for  the  continuous  production  of- 


A.  Klages  and  Saccharinfabrik  A.  G.,  vorm.  Fahlberg, 
List  und  Co.,  Salbke-Westerhiisen,  Germany.  Eng. 
Pat.  3264,  Feb.  7,  1913. 

Potassium  nitrate  and  sulphuric  acid  (preferably  in  almost 
equivalent  proportions)  are  poured  simultaneously  upon 
the  surface  of  a  largo  quantity  of  fused  potassium 
I'l-ulphate  contained  in  a  retort.  The  distillate  is  con- 
densed in  the  usual  manner,  whilst  the  fresh  bisulphate 
produced,  which  sinks  to  the  sole  of  the  retort,  is  con- 
tinuously removed  by  an  overflow  device. — F.  Sodn. 


Sodium  bisulphate  in  the  manufacture  of  nitric  acid  ;  Process 

for  obtaining in  a  form  in  which  it  can  be  directly 

calcined.     A.-G.    Dynamit   Nobel.     Ger.    Pat.   263,120, 
Jan.  25,  1913. 

Organic  substances,  preferably  cellulosic  materials  such 
as  sawdust,  peat,  or  the  like,  are  stirred  into  the  fused 
bisulphate  whilst  it  is  solidif ying  :  vigorous  evolution  of 
gas  takes  place  and  a  loose  spongy  solid  product  is  obtained, 
containing  some  carbon,  which  in  the  subsequent  cal 
cinationacts  as  a  reducing  agent  and  is  expelled  as  carbon 
dioxide. — A.  S. 


Ammonia;    Manufacture  of  pure- 


-.  J.  Y.  Johnson, 
London.  From  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen-on-Rhine.  Eng.  Pat.  25,259,  Nov.  4, 
1912. 

Liquid  ammonia,  obtained  catalytically,  is  rendered  free 
from  dissolved  gases  (uncombined  nitrogen  and  hydrogen) 
by  fractional  distillatior,  preferably  under  pressure. 

— F.  Sodn. 


Ammonium  sulphate  ;    Apparatus  for  the  manufacture  of 

.     Soc.     Lorraine     De     Carbonisation.     Fr.     Pat. 

454,246,  Feb.  11,  1913. 

The  lower,  open  portion  of  a  vertical  bell-jar  is  immersed 
in  the  liquor  of  a  saturator  and  is  provided  with  perfor- 
ations, so  that  free  percolation  takes  place  between  the 
inside  and  the  outside  of  the  bell.  Ammoniacal  gases 
pass  through  a  tube  running  axially  down  the  centre  of 
the  bell-jar,  to  an  open  end,  situated  in  the  liquor  slightly 
below  the  end  of  the  jar,  and  also  fitted  with  perforations. 
Unabsorbed  ammonia  rises  into  the  unsubmerged  portion 
of  the  bell  and  meets  a  downward  showei  of  acid,  intro- 
duced by  a  number  of  tubes,  each  fitted  with  a  rose.  The 
waste  gases  are  aspirated  through  a  drying  apparatus 
fitted  with  baffle  plates,  which  retain  traces  of  liquor  and 
ammonium  sulphate,  otherwise  lost. — O.  R. 


Oxides  of  nitrogen  ;    Apparatus  for  forming 


-.     J.   S. 

Island',  Toronto,  Canada.     Eng.  Pat.   11,363,  May  13, 

1912. 
Two  electrodes  (one  fixed  and  the  other  movable)  are  so 
arranged  that  one,  which  is  hollow,  projects  the  gaseous 
mixture  to  be  treated,  in  an  annular  sheet,  and  the  other 
gives  rise  to  an  annulus  of  electric  flame  in  the  plane  of  the 
projected  gas,  which  is  forced  directly  into  the  hottest 
region  of  the  flame  and  thence  through  the  outer  zone, 
so  as  to  ensure  rapid  oxidation  and  fixation  of  the  oxides. 
In  the  apparatus  described,  the  outer  positive  electrode  is 
stationary  and  consists  of  a  hollow  ring  of  triangular  cross 
section,  with  the  apex  directed  inwards  ;  inlet  openings 
for  compressed  air  are  provided  in  the  outer  surface  of  the 
electrode,  and  the  inner  periphery  is  pierced  with  a  number 
of  small  holes  through  which  the  air  is  forced  from  the 
electrode,  radially  towards  the  centre  of  the  ring.  The 
inner  electrode  is  rotary  and  disposed  axially  with  respect 
to  the  ring  electrode  ;  it  is  formed  with  radial  arms  having 
segmental  portions  at  the  ends,  which  are  triangular  in 
section,  and  the  apex  of  the  triangle  is,  in  this  case,  directed 
outwards  so  as  to  be  in  the  same  plane  as  the  inwardly 
turned  apex  of  the  stationary  electrode.  The  electrodes, 
and  also  a  tubular  cooling  chamber,  are  enclosed  within 
a  cylindrical  casing  which  is  provided  with  openings  for 
the  exit  of  the  gases. — F.  Sodn. 

Condensing  towers  with  exhausters  for  nitrous  gu*<  -  .    Sy<h  m 

of .     H.   Kirchhofer.     Ger.   Pat.   262,464,  Nov.   3, 

1912. 
An  exhauster  is  connected  with  the  pipe  leading  to  the  first 
condensing  tower,  and  blows  air  in  the  form  of  ■  jet  into 
this  pipe  in  the  direction  in  which  the  nitron-  in- 
flowing. Just  ov.r  the  place  where  the  inlet  pirn  mU  ra 
the  first  condensmt:  tower  a  helical  partition  bl  diepoeed, 
which  forces  the  gases  to  take  a  spiral  path  apwardfl 
through  the  tower. — A.  S. 
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[Sept.  30,  HM3. 


Ptrbi*'  \tti  .     Process   for  the   ma nufict ure  of 


-.    Chem- 
he  Fabrik  Grunan  Landshofl  and  Meyer,  Aktienges., 
Grunan,    ;\iul    K.    Arndt,    Charlottenburg.     Eng.    Pat. 
12,536,  Hay  29,  191:5.     Dnder  Int.  Conv.,  June  25,  1912. 

A  ra  -  s  claimed,  generally,  for  preparing  a  perborate 
by  electrolysing  a  solution  of  a  borate  and  a  carbonate, 
.in  1  specially  for  preparing  sodium  perborate,  by 
sing  •  current  of  2 — 4  amp.,  per  sq.  cm.  of  anode 
surface,  through  a  solution  containing  150  grins,  of  sodium 
mate  and  < >» »  izrms.  of  borax  per  litre.  The  perborate 
separatee  on  slight  cooling. — F.  Sodh. 

Sulphur    c-wifxntiid    [sodium    polysulphide] ;     Process    of 

miking .    i      K.    Bite,   Burlington,  N.J.,  Assignor 

to  W.'Pincus.  Philadelphia,  Pa.  l.S.  Pat.  1,068,769, 
July  29.   1913. 

ABOUT  equal  parts  by  weight  of  sulphur  and  caustic  soda 
are  treated  with  water  and  heated,  so  as  to  evaporate  a 
portion  of  the  water  without  volatilising  any  appreciable 
amount  of  sulphur.  The  resulting  product,  containing 
practically  no  onoombined  alkali  and  about  37  ]>er  cent. 
of  "unconibined  sulphur,"  is  soluble  in  water. — 0.  R. 

Alkali   sulphides  ;     Process    of   manufacture    of .     H. 

Gouthiere  et  Cie.  and  M.  P.  Ducancel.  First  Addition, 
dated  Hay  IT.  1912,  to  Fr.  Pat.  448,927,  Dec.  9.  1911 
(this  J..  1913,    \S 

The  products  of  dry  distillation  of  coal  are  passed  into 
sat urators containing  milk  of  limeandalkalisulphate,  with 
t  he  product  ion  of  soluble  alkali  sulphydrate  and  a  residue  of 
calcium  carbonate  and  sulphate.  The  latter  mixture  may 
be  briquetted  with  the  raw  materials,  which  are  subjected 
to  distillation,  and  the  residual  calcium  sulphide  and  lime 
used  in  the  Baturators  (thi>  J.,  ](.)13,  42.1),  thereby  recover- 
ing a  portion  of  the  sulphur  of  the  alkali  sulphate  used  in 
th<-  tir>t  absorption. — O.  R, 

Arid/jf>o<ph<it>    chambers;     Apparatus  for   emptying 

A.  Shepanek.  West  Hammond,  111.     U.S.  Pat.  1,070,296, 
..   12,  1913. 

A  TKWEi.i.iN'.  Mipport  comprising  base  and  upright  is 
htt>-d  with  laterally  projecting  scraping  mechanism 
mounted  for  vertical  movement  uj>on  the  upright,  and  there 
are  mean-  for  actuating  the  mechanism  and  for  moving  it 
vertically  (preferably  at  the  same  time).  The  scraping 
hanirm  described  consists  of  arms  which  project  from 
Opposite  sides  of  the  upright  and  upon  each  of  which  is 
mounted  an  endless  travelling  carrier  with  scrapers,  the 
carri-rs  being;  to  driven  that  their  under  sides  move 
sank  th>-  eentre  of  the  machine. — F.  Sodn. 

Sulphnt'   nf  poUut    and  alumina  ;     Manufacture  of  ■ 


H.     V.    Chappell    New     York.      U.S.     Pat.     1,070,324, 
.     12.    1913. 

dum  rock  is  submitted  to  such  a  tempera- 
ture   (800* — I'XMi    ('.),    that    the    aluminium    compounds 
eon  verted   into    insoluble    aluminium    oxide 
and  the  potasanun  compounds   into   jH>tassium   sulphate, 
which  i-«  then  extracted  by  lixrriation. — F.  Sodn. 


()ralnt**  .     pr'.n**  of  making . 

Germany.     U.S.    Pat. 
1913. 


A.   Hempel,  Leipzig- 
1,070,906,    Aug.    19, 


nans  an   gradually  heated  to  360°— 440  C.,  during 

[«a.i«a^R  through   the   material   of   th<-   hot    waste 

lined   fan   the   manufacture   of   formate   from   carbon 

monoxide  and  eeustic  alkali.  —  F.  Sol 

Bmritm  •>•/>■ ,    Manmfscture  of  toktblt .     F.  F   Hunt 

i  fori      i    -    PM    1,070310,  Aug.  19,  1913. 
Matmbul  containing  barium  in  ■  form  soluble  in  acid, 

.  a-  residue*  from  furnacing  bai  i-t.  ned  with 

a  limited  quantity  of  an  acid  forming  a  barium  salt  soluble 
in  water  (ce.,  an  equivalent  quantity  ,,f  bydrochlori<  acid). 
The  semi-liquid  mixture  j.,  firierl  and  heated  to  render 
impurities  insohibfe.  The  produci  u  then  leached  with 
water,  and  the   I  ■  illi  <<|    |  ntrating 

the  leachingi 


Alkaline-earth     sulphates ;      Process    and    apparatus    for 

converting into  carbonates  with  recovery  of  sulphur. 

G.  Teissier.      Fr.  Pat.  454,030,  Feb.  6,  1913 

The  sulphate  of  an  alkaline  earth,  such  as  barium  sulphate, 
is  reduced  at  a  red  heat  with  an  equivalent  quantity  of 

coal-tar,  with  the  formation  of  barium  sulphide  and  carbon 
dioxide.  The  latter  is  led  into  a  receiver  and  brought  into 
contact  with  a  filtered  solution  of  the  barium  sulphide, 
which  enters  the  receiver  in  the  form  of  spray.  Barium 
carbonate  is  formed  and  the  hydrogen  sulphide  evolved. 
is  washed,  lime-purified,  and  sprayed  in  a  second  receiver 
with  aqueous  sulphurous  acid,  to  recover  sulphur. — 0.  R. 

Magnesia  from  magnesian  rocks  ;  Process  of  extracting 


Soc.    Anon.    Des    Produits   Dolomitiques   de   l'Herault. 
Fr.  Pat.  454,162,  Feb.   10,   1913. 

In  the  treatment  of  calcined  dolomitic  rocks  with  water 
and  carbon  dioxide  under  pressure  (^ee  Fr.  Pat.  413,793 
of  1910,  this  J.,  1910,  1105),  sufficient  carbon  dioxide  is 
used  to  carbonate  the  magnesia  only,  this  reaction  being 
completed  before  the  lime  is  attacked,  and  requiring  only 
one-third  of  the  amount  of  carbon  dioxide  necessary  for 
complete  solution.  The  filtered  solution,  allowed  to  stand 
in  closed  vessels  at  a  temperature  not  exceeding  15°  C, 
deposits  the  normal,  crystalline  carbonate  (MgC03,  5H20), 
and  if  exposed  to  the  atmosphere  at  a  temperature  above 
20°  C,  the  carbonate  (MgC03,  3H20).—  0.  R. 

Sodium   ki/pochlorife  ;    Apparatus  for  the   manufacture  of 
.     A.  Champ.     Fr.  Pat.  154,751,  Feb.  24,  1913. 

Two  receivers  are  mounted  one  above  the  other;  the 
upper  one  contains  a  perforated  cage,  in  which  the 
materials  are  dissolved,  and  communicates  with  the  lower 
receiver  by  a  tap,  by  which  liquor  can  be  drawn  off  at  any 
desired  level,  above  the  height  of  the  muddy  deposits 
settling  at  the  bottom  of  the  upper  receiver.  The  tap  is 
a  grooved  spindle  fitting  in  a  bearing  with  a  helicoidal 
groove,  so  that  the  two  grooves  engage  at  a  point,  higher 
up  or  lower  down,  according  as  the  tap  is  turned  one  way 
or  the  other.  By  the  use  of  this  apparatus  clear  solutions 
of  sodium  hypochlorite  are  obtained  without  loss  of 
chlorine  or  excess  of  causticity. — O.  R. 

Chlorides  and  sulphates  of  metals  ;     Preparation  of  snlid 

capable  of  yielding  colloidal  solutions.     L.  Karczag. 

Ger.  Pat.  263,286,  Sept.  9,  1911. 

Salts  of  organic  carboxylic  acids  are  treated  with  thionyl 
chloride,  sulphuryl  chloride,  or  chlorosulphonic  acid. 
Examples  : — 

R.COOMe+SOCl,=MeCl+R.COCl+S02 

2R.COOMe-f-S02Cl,  =  2RCOCl+Me,S04. 

— A.  S. 


Hydrogen  ;  Process  of  manufacturing 


-.     C.  F.  Jaubcrt. 
Fr.  Pat.  454,616,  April  30,  1912. 

To    obtain   a    rapid   and  constant  evolution  of  hydrogen 
by  the   interaction  of  silicon,   aluminium,   or  alloys  con- 
taining the  same,  with  an  alkali  hydroxide,  an  emul.  ion 
of  a  concentrated  solution  of  the  latter  with  a  non-saponj 
liable  oil  or  grease,  such  as  a  paraffin,  is  heated  to  100    I 
with  the  elements  or  alloys  named  in  the  form  of  IH 
powder,   water   being  added  as  fast  as  it  Ls  decomposed, 
and  the  frothy  mass  being  kept  constantly  agitated. — 0.  R. 


Zirconium  oxide  free  from  iron  ;   Preparation  of  ichitt 
B.  Havas.     Ger.  Pat.  262,009,  May  5,  1912. 


Neutral  or  acid  solutions  of  zirconium  salts  mixed  with 
other  salts  are  heated  under  pressure  to  a  temperature 
higher   than    the    boiling  point    of  the  solution   at  atn 

pheric  pressure,  and  the  precipitated  zirconium  oxide  ii 
separated  from  the  impurities  which  remain  in  solution. 
Zirconium  oxide  obtained  by  hydrolysis  from  boiling 
solution,  under  atmospheric  pressure  cannot  1>"  easily 
filtered,  but  by  beating  to  a  higher  temperature,  under 
increased  pressure,  is  converted  into  a  producf  which 
be  readily  separated   by  filtration. — A.  S. 
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Sulphuric  acid  ;   Concentrating  apparatus  for .     A.  G. 

Duron,  Wiesbaden,  Germany.  Eng.  Pat.  3444,  Feb.  10, 
1913.     Under  Int.  Conv.,  Feb.  14,  1912. 

See  Fr.  Fat.  454,732  of  1913  ;    this  J.,  1913,  790.— T.F.B. 

Sulphuric    acid;     Process   for    the    manufacture    of . 

P.  Farup,  Trondhjem,  Norway.  Eng.  Pat.  5079, 
Fel\  28,  1913.     Under  Int.  Conv.,  leb.  29,  1912. 

See  Fr.  Pat.  454,893  of  1913;  this  J.,  1913,  867— T.  F.  B. 

Ammonia  or  other  nitrogen-hydrogen  compounds  ;   Processes 

for  preparing  synthetically  .      F.   Hlavati,   Vienna. 

Eng.  Pat.   1142,  Jan.   15,   1913. 

See  Fr.  Pat.  453,207  of  1913  ;   this  J.,  1913,  791.— T.  F.  B. 

Furnaces  of  the  channel  or  tunnel  type.     A.   H.   Cowles, 
Sewaren,  N.J.,  U.S.A.     Eng.  Pat.  19.606,  Aug.  27,  1912. 

See  U.S.  Pat.  1,040,895  of  191 2 ;  this  J.,  1912, 1 124.— T.F.B. 

Zirconium    oxide  ;     Process    of   producing    white and 

particularly  zirconium  oxide  free  from  iron.  B.  Havas, 
Berlin.  Eng.  Pat.  9153,  April  18,  1913.  Under  Int. 
Conv.,  May  4,  1912. 

See  Ger.  Pat.  262,009  of  1912 ;   preceding.— T.  F.  B. 

Aluminium    nitride  from    bauxite    or    other    aluminiferous 
materials  ;    Process  and  apparatus  for  the  production  of 

.     G.    Giulini,    Como,    Italy.     Eng.    Pat.    25,874. 

Nov.   11,  1912.     Under  Int.  Conv.,  Jan.  29,  1912. 

See  Fr.  Pat.  451,405  of  1912  ;   this  J.,  1913,  600.— T.F.B. 


Aluminous  compounds  ;    Production  of- 


-.  H.  Spence 
and  W.  B.  Llewellyn,  Assignors  to  P.  Spence  and  Sons, 
Ltd.,  Manchester.     U.S.  Pat.  1,070,300,  Aug.  12,  1913. 

See  Eng.  Pat.  3805  of  1912  ;   this  J.,  1913,  363.— T.  F.  B. 

Aluminium  hydrate  ;    Method  of  precipitating .     E.  S. 

Fickes,  Pittsburgh.     U.S.  Pat.  1,070,438,  Aug.  19,  1913. 

See  Fr.  Pat.  451,593  of  1912  ;  this  J.,  1913,  602.— T.  F.  B. 
Nitrites  ;  Production  of  ■ 


-.  F.  Rothe,  Dessau,  Assignor 
to  Elektrochemische  Werke  G.  m.  b.  H.,  Bitterfeld, 
Germany.     U.S.  Pat.   1,070,070,  Aug.   12,   1913. 

See  Fr.  Pat.  441,706  of  1912  ;  this  J.,  1912,  922.— T.  F.  B. 

Catalytic  substances  in  a  minutely-divided  state  ;    Process 

for    the    preparation    of .     H.    Kast,    Berlin.     U.S. 

Pat.  1,070,138.  Aug.  J2,  1913. 

See  Ger.  Pat.  256,962  of  1910  ;   this  J.,  1913,  426.— T.F.B. 
Hydrogen  ;    Process   for  the   manufacture   of  - 


.  G.  F. 
Jaubert.  Paris.  Eng.  Pat.  7494,  March  29,  1913. 
Under  Int.  Conv.,  April  30,  1912. 

See  Fr.  Pat.  454,616  of  1912  ;    preceding.— T.  F.  B. 


Vni.— GLASS;    CERAMICS. 

Glass  manufacture  ;    Application  of  oxides  lets  often  used 

in .     L.  Springer.     Sprechsaal,  1913,  46,  476 — 478, 

495—496,  511—512,  525—527. 

The  introduction  into  glass  of  the  oxides  of  barium,  zinc, 
magnesium,  aluminium,  boron  and  phosphorus  is  regardtd 
from  the  points  of  view  of  history,  raw  material,  pro- 
perties, and  application.  Barium  oxide,  first  used  by 
Dobereiner  at  Jena  in  1829,  is  introduced  generally  as 
carbonate,  less  often  as  sulphate  or  nitrate.  It  increases 
the  specific  gravity,  refractive  index,  elasticity  and 
tenacity  of  glass,  and  imparts  an  attractive  surface,  but 
renders  it  more  difficult  to  work  ;  it  also  let-sens  the 
specific  heat.  Compared  with  calcium  oxide,  it  is  more 
expensive  and  does  not  impart  chemical  resistance,  in  this 
respect  resembling  more  nearly  the  alkali  oxidi  8. 
Barium  classes  fuse  more  quickly  than  similar  lime 
glasses.      Barium    finds    its    chief    application    in    rolled 


glass,  but  is  also  used  in  hollow  ware,  crystal  and  table 
glass,  and  in  special  glasses,  such  as  the  Jena  phosphate 
crown  glass,  which  is  essentially  a  barium  metaphosphate 
containing  28  per  cent.  BaO  and  60  per  cent.  P205.  It 
can  act  as  a  substitute  for  lead  oxide  in  crystal  glassc  s, 
a  suitable  formula  being :  4Xa20,4BaO,4Ca0.36SiOJ. 
In  table-glass  it  can  replace  lime  and  soda.  Zinc 
oxide,  which  was  employed  in  Belgian  factories  in 
the  middle  of  the  last  century,  is  introduced  as  oxide 
under  the  names  of  zinc  white,  snow  white  or  crown 
white  ;  also  as  zinc  blende  mixed  with  Glauber  salt,  and 
as  calamine.  The  power  of  refraction  it  imparts  is  h  ss 
than  that  produced  by  lime  and  much  less  than  by  lead 
and  barium.  It  acts  as  a  basic  oxide  like  magnesia  in 
producing  a  very  low  coefficient  of  expansion,  for  which 
reason  it  is  used  with  boric  acid  in  the  manufacture  of 
flashed  glass.  Zinc  glasses  have  high  tensile  strength 
and  high  resistance,  physical  and  chemical ;  they  tend  to 
crystallisation  and  devitrification.  They  are  used  chiefly 
for  laboratory  and  optical  purposes.  Magnesium  oxide 
is  introduced  as  the  carbonate,  usually  with  lime  in 
dolomite,  but  many  felspars,  granites,  basalts,  etc.,  contain 
as  much  as  10  per  cent.  MgO.  Calcspars,  with  a  magnesia 
content  of  18  per  cent.,  have  been  used.  It  has  thus 
found  application  in  glass  from  the  earliest  times  without 
contemporary  recognition  in  the  literature  of  the  subject. 
It  finds  greatest  employment  in  the  French  factories. 
Magnesia  increases  the  fluidity  and  lowers  the  viscosity  of 
molten  glass  and  does  not  unfavourably  influence  fusibility, 
tendency  to  devitrification,  nor  chemical  resistance  ; 
the  mest  suitable  amount  is  2 — 10  per  cent.  Aluminium 
oxide  renders  glass  difficultly  fusible,  but  prevents  devitri- 
fication. It  is  introduced  as  clay,  bauxite  or  felspar,  but 
the  range  of  raw  materials  was  extended  at  the  end  of 
last  century  to  include  lavas  and  other  similar  aluminium 
silicates.  The  presence  of  alumina  enables  the  lime- 
content  to  be  increased  without  the  glass  becoming 
rough.  It  makes  glass  chemically  resistant.  In 
manufacture  it  assists  the  reactions  between  silica 
and  the  alkalis  and  hinders  the  reducing  and  other 
deleterious  action  of  the  fire-gases,  when  they  come  into 
direct  contact  with  the  melt.  Alumina  is  used  chiefly  in. 
the  manufacture  of  flasks,  acid  receptacles,  etc.,  the 
content  being  4 — 10  per  cent.  Boric  acid,  which  is  found 
to  be  a  constituent  of  old  Venetian  glass,  is  introduced  as 
the  crystalline  hydrate  or  as  borax.  It  imparts  high 
refractiveness,  and  in  the  spectrum  reduces  the  proportion 
of  blue  to  red,  a  relation  which  had  previously  been 
exaggerated  in  flint  and  crown  glass.  Coefficient  of 
expansion,  tendency  to  devitrification,  and  melting  point 
are  lessened  by  high  boric  acid  content.  When  boric  acid  is 
used  in  conjunction  with  other  acid  oxides,  the  glasses,  as 
for  example  borosilicate  glass,  are  very  resistant  to  chemical 
action  if  the  proportion  of  boric  acid  be  not  greater  than 
10  per  cent.  Boric  acid  is  employed  in  crystal  and  optical 
glass.  Owing  to  its  low  thermal  conductivity  it  is  also 
used  in  flashed  glass.  Phosphoric  acid  is  introduced  as  bone 
ash  or  other  phosphate.  It  is  used  for  optical  purpoM  >. 
often  in  conjunction  with  boric  acid.  Phosphor-crown 
glass  may  contain  as  much  as  70  per  cent.  P205.  Arsauc 
and  antimony  are  used  in  glass-making  for  assisting  the 
progress  of  chemical  reactions  and  as  decolourizer-.  Jena 
cylinder  glass  bas  a  high  boric  acid  content  with  4  per 
cent.  Sb./),.— H.  H.  S. 

Charlottenburg    porcelain   factory;     Chemico-t,  cluneal    re- 
search   institute    of    the .     R.     Riekc.     Sprechsaal, 

1913,  46,  491—495. 
The  150th  anniver.-arv  of  the  foundation  of  the  march 
institute  is  marked  by  a  brief  history  of  its  career  and  by 
a  bibliography  of  its  publications  for  the  last   ten  year*. 

— H.  H .  S. 

P  W'KNT. 


Glas.s  article  ;    Manufacture  of 


-.     EL  FritM-h.  Karlsbad, 
Bohemia.  '  Eng."  Pat,    11*837,  May  21.   1913.      Under 

Int.  Conv.,  Sept.  3,  1912. 
Gl\«s  powder  LB  heated    in    moulds    made    "'■    :i    mixtuT- 

of  china    clay,    qnartr    and    felspar    until   the    powder 


912 


Cl.  IX.—  BUILDING  MATERIALS.     Cl.  X.— METALS,  METALLURGY,  &c.     [Sept.  30,  1913. 


fuses,  when  the  moulds  0SH  be  broken  or  scraped  off  the 
articles.  By  this  process  jwrt  of  a  mould  may  be  tilled 
with  class  powder  of  one  colour,  which  is  fused,  then 
the  rvst  of  the  mould  may  be  tilled  with  powder  of  another 
colour  and  rased,  without  intermixture  of  the  coloured 
glasses  taking  place. — W.  C.  H. 


IX.— BUILDING  MATERIALS. 

Patents. 

Cement   plaits:     Manufacture   of .     G.    Oberleithner, 

lUfcl  Schonberg,  Germany.     Ens.  Pat.  23,559,  Oct.  15, 
1912. 

Portland  or  Roman  cement  paste  is  mixed  with  silica, 
pressed  into  plates,  subjected  to  the  action  of  carbon 
dioxide  at  normal  or  increased  pressure,  and  dried  by 
steam  or  hot  air,  whereby  the  formation  of  cement 
"  bloom "  (calcium  carbonate  incrustations)  is  avoided 
and  the  strength  of  the  plates  is  increased. — 0.  R. 

Cemtnt  mixtures  ;    Process  for  the  preparation  of  a  furnace 
charge    in    small  lumps  from   moistened  fine   materials, 

especially the    fuel     being     incorporated     with     the 

charge.     F.  C.  \V.  Timm.     Ger.  Pat.  263,050,  Dec.  15, 
1911. 

W  \ter  in  a  finely-divided  condition  is  added  to  the 
material  and  is  allowed  time  to  soak  in,  whereby  small 
lumps  of  moistened  material  are  formed,  and  the  turning 
over  of  the  mixture  for  the  purpose  of  agglomerating  it  is 
controlled  so  as  to  avoid,  as  far  as  possible, disaggregation 
of  the  firmer  inner  portions  of  these  lumps.  The  turning 
over  is  continued  after  the  addition  of  water  has  ceased, 
so  as  to  effect  a  separation  of  the  firmer  lumps  from  the 
remainder  of  the  mixture,  and  the  latter  is  mixed  with 
a  fresh  quantity  of  dry  raw  material  and  again  subjected 
to  the  treatment. — A.  S. 

Slags  ;     Process  for    causing  fused to    solidify    in    a 

porous    condition.     C.    H.    Schol.     Ger.    Pat.    263,002, 
Aug.  7,  1912.     Addition  to  Ger.  Pat.  252,702. 

The  fused  slag  is  distributed  over  a  porous  bed  of  sand 
containing  air  and  water.  The  water  is  converted  into 
steam,  whilst  the  air  is  strongly  heated  and  hence  exerts 
a  -imilai  action  to  the  compressed  air  which  was  supplied 
separately  according  to  the  chief  patent. — A.  S. 


Wood ;     Process  for    treating    [tinting] 


-.  L.  Doyen, 
Paris.  Eng.  Pat.  1063,  Jan.  14,  1913.  Under  Int. 
Conv.,  Jan.  27,  1912. 

The  surface  of  wood  that  contains  all  its  sap  and 
resinous  matter,  is  exposed  in  an  air-tight  vessel  to  the 
action  of  nitrous  acid  vapours  or  nitrogen  peroxide, 
thereby  acquiring  a  golden   shade  of  variable  intensity. 

—0.  R. 

Acid   tar  from   the   treatment   of  petroleum    with   sulphuric 

a'- id  ;     ProCtU   for    working    up    the .     Ger.    Pat. 

Seem. 
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deposited  irori  ,    Tht  crystallising  properties  of  • 


.].  ¥..  Stead  arid  11    ( .  H.  Carpenter.     Iron  and  Steel 
Inst.,  Bept.  H»n.    [Advance  proof.] 

The   author*   have    found    that      .  .,f    pore    electro* 

deposited  iron  andergo  recrystsUisstion  when  cooled 
from  above  th>-  .V  I  point  t«  below  tAC  Ar.'J  point,  resulting 
in  th»-  production  oi  rerj  la,  btri  that  f»""«1ing 

at   TOO  IOO*C   b;i-   i  t  in  <  oarsi  tring    the 

at™*  ^ultn  are  directly  contrary  to  t] 

obtained  with  wrou.-ht   iron  sad  dd  steel  by  the 


same  treatments.  Moreover,  the  capacity  of  forming 
large  crystals  on  cooling  through  Ar3  is  not  a  general 
property  of  pure  electro-deposited  iron,  but  is  confined 
to  sheets  whose  thickness  dots  not  exceed  about  0011  to 
001 2  of  an  inch.  The  most  striking  results  are  obtained 
at  a  thickness  of  0009  to  001  of  an  inch.  Once  the 
coarse  crystals  are  formed  they  cannot  be  destroyed 
except  either  by  cold  mechanical  work,  or  by  heating 
above  Ac3  followed  by  quenching.  The  authors  consider 
that  at  Ar3  the  iron  changes  direct  from  the  y  to  the  a 
condition,  and  that  a  certain  number  of  a  nuclei  are 
present,  even  after  two  or  three  hours'  heating  above 
Ac3,  which  act  as  centres  of  rapid  crystallisation  when 
the  Ar3  change  occurs.  This  latter  view  is  supported 
by  the  fact  that  very  prolonged  heating  above  Ac3, 
followed  by  slow  cooling,  gives  rise  to  very  fine  crystals. 
The  crystallisation  changes  described  are  illustrated 
by  photographs. — T.  St. 

[Steel]     Critical    points    Arl,   Ac\  ,     A    new  method  for 

the  determination  of  the .     J.  E.  Stead.     Iron  and 

Steel  Inst.,  Sept.  1913.     [Advance  proof.] 

Two  bars  of  the  steel  to  be  tested,  conveniently  measuring 
115x10x5  mm.,  are  supported  out  of  contact  with 
each  other  in  a  short  porcelain  tube,  which  is  then  inserted 
in  the  side  of  a  muffle  furnace,  so  that  while  the  inner 
ends  of  the  bars  are  heated  to  about  1000°  C,  the  outer 
ends  remain  well  below  700°  C.  After  about  30  minutes 
the  temperatures,  which  have  then  become  constant, 
are  ascertained  by  introducing  thin  wires  of  silver, 
aluminium,  zinc,  etc.,  into  the  passage  between  the  bars, 
and  noting  the  points  at  which  the  wires  fuse.  A  scale 
giving  the  temperature  at  each  point  along  the  bars 
can  thus  be  plotted.  The  bars  are  removed,  quenched, 
ground  to  remove  the  decarburised  skin,  immersed  in 
dilute  nitric  acid,  washed  in  water  and  alcohol,  and  dried. 
The  hardened  part  is  then  seen  to  bo  quite  black,  whilst 
the  soft  part  is  gray,  the  plane  of  abrupt  change  indicating 
the  critical  point  Acl.  A  method  of  obtaining  the  points 
Arl  and  Acl  at  the  same  time,  is  to  heat  two  bars  of  the 
same  steel  together,  and  after  the  temperature  is  constant, 
slowly  to  withdraw  one  bar  for  about  15  mins.,  continue 
the  heating  for  15  or  more  minutes  and  tben,  after 
taking  the  temperature  readings,  to  quench  and  etch  the 
bars.  The  withdrawn  bar  will  give  the  point  Arl.  It  is 
stated  that  the  method  gives  results  within  3°  C.  of  the 
truth.— T.  St. 

Carbon  in  a  0-32  carbon  steel ;  Effect  of  heat  treatment  on  the 

colorimetric  test  for .     E.  D.  Campbell  and  F.  D. 

Haskins.     Iron  and  Steel  Inst.,  Sept.  1913.     [Advance 
proof.  ] 

Portions  of  the  same  steel  were  subjected  to  different 
heat  treatments  and  colour  tests  were  applied  in  the  case 
of  each  portion.  The  hardness  of  steel  is  indicated  as 
primarily  due  to  the  presence  of  undissociated  carbides 
of  low  molecular  weight  in  solid  solution  in  7-iron.  The 
solvent  iron  probably  exists  in  two  allotropic  forms, 
having  different  solvent  and  dissociating  powers,  whilst 
the  carbides  constitute  the  solutes,  the  molecular  weights, 
solubilities,  dissociation,  etc.,  of  which  depend  upon  the 
carbon  concentration  and  heat  treatment. — T.  St. 

Manganese    steel,     Heating    and   cooling    curves   of . 

R.    A.    Hadfield.     Iron    and    Steel    Inst.,    Sept.    1913. 
[Advance  proof.] 

Samples  of  manganese  steel,  cast  and  forged,  containing 
C  116  and  1-26,  Si  0-21  and  0-32,  and  Mn  10-88  and 
13-38  per  cent.,  respect  ively,  were  heated  to  1300°— 1355°  C. 
and  subsequently  cooled,  both  slowly  and  rapidly,  to 
about  150°  C.  No  critical  points  of  any  kind  were 
indicated  by  the  curves  obtained,  and  this  circumstance  is 
remarked  upon,  since  it  is  well  known  that  the  physical 
qualities  of  manganese  steel  are  profoundly  influenced 
by  the  rate  of  cooling.  All  the  specimens  employed, 
however,  remained  non-magnetic  during  heating  and 
cooling,  and,  in  view  of  a  recent  investigation  by  B. 
Hopkinson  and  the  author  (as  yet  unpublished)  it  is 
considered  possible  that  a  critical  point  commencing  at 
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about  630°  C.  exists  in  manganese  steel  rendered  magnetic 
by  long  soaking  at  about  450°— 500°  C—  W.  E.  F.  P. 

Gold,     Determination   of in  the  presence  of  iridium 

and  allied  metals  in  materials  such  as  black  sand.  J. 
Gray  and  C.  Toombs.  J.  Cbem.,  Met.  and  Min.  Soc.. 
S.  Africa,  1913,  14,  1—9. 

By  J.  Gray.  0-5  to  2  assay  tons  of  the  material  are 
assayed  in  the  usual  manner  (inquartation  silver  also  being 
preferably  added  to  the  charge)  and  the  lead  button 
cupelled.  The  silver  is  dissolved  in  hot  concentrated 
sulphuric  acid  and  the  residue  of  gold  and  platinum 
metals,  after  weighing,  is  treated  with  aqua  regia.  The 
solution  is  filtered,  made  alkaline  with  sodium  hydroxide, 
and  the  gold  then  precipitated  by  the  addition  of  10  to 
20  c.c.  of  hydrogen  peroxide.  The  precipitated  gold  is 
filtered,  and  after  washing,  is  run  down  in  a  crucible  with 
borax,  litharge,  and  a  reducing  agent,  or  scorified,  and 
the  resulting  lead  button  is  cupelled,  and  the  gold  weighed. 
This  weight  deducted  from  the  first  weight  gives  the 
platinum  metals.  A  blank  test  should  be  made  simultane- 
ously with  pure  gold. 

By  C.  Toombs.  One  assay  ton  of  the  black  sand  is 
roasted  at  a  scarcely  perceptible  red  heat  in  the  muffle 
till  free  from  sulphur,  and  is  then  run  down  with  a  charge 
containing  4  grms.  of  flour.  Inquartation  silver  is  also 
added  to  the  charge.  The  button  is  cupelled  and  the  bead, 
after  rolling  and  annealing,  is  parted  in  dilute  nitric  acid 
(5  of  acid  to  12  of  water).  The  gold  and  iridium  are 
weighed  together,  and  the  gold  is  then  dissolved  out  by 
1  c.c.  of  10  per  cent,  aqua  regia  in  a  long  test  tube.  The 
iridium  is  filtered  off,  ignited  and  weighed.  The  gold  may 
be  taken  by  difference,  or  may  be  precipitated  by  cuprous 
chloride  from  an  alkaline  cyanide  solution,  obtained  in  a 
button,  cupelled  and  parted.  The  sum  of  the  separate 
estimations  of  gold  and  iridium  should  agree  with  the 
first  weighing  within  ±0  02  mgrm.  Blank  tests  with 
pure  gold  should  be  made,  starting  from  the  cupellation 
of  the  button  obtained  from  the  original  black  sand  fusion. 
The  roasting,  followed  by  fusion  with  excess  of  flour  in  the 
charge,  has  been  found  by  the  author  to  give  good  gold 
results,  with  maximum  values  for  iridium. — T.  St. 

Copper  ;  Action  of  sulphur  dioxide  on at  high  tempera- 
tures. C.  M.  Stubbs.  Chem.  Soc.  Trans.,  1913,  103, 
1445—1461. 

The  author's  experiments  on  the  depression  of  the  freezing 
point  of  copper  by  dissolved  sulphur  dioxide  and  on  the 
influence  of  excess  of  cuprous  sulphide  or  oxide  on  this 
depression,  indicate  that  the  dissolved  sulphur  dioxide 
interacts  with  the  copper,  with  the  formation  of  cuprous 
sulphide  and  oxide,  but  that  the  reaction  is  only  70  per 
cent,  complete  at  atmospheric  pressure  (see  also  this  J., 
1910,  1161  ;  1913,  292).  The  work  of  Sehenck  and 
Hempelmann  (Metall  u.  Erz,  1913,  1,  283)  on  the  equili- 
brium between  sulphur  dioxide,  solid  copper,  cuprous 
sulphide  and  cuprous  oxide  has  been  extended  to  tempera- 
tures from  700°  C.  to  near  the  melting  point  and  a  curve 
showing  the  equilibrium  pressures  of  sulphur  dioxide  at 
temperatures  up  to  about  1050°  C.  is  given  :  this  pressure 
rises  from  less  than  1  atmosphere  at  726°  C.  to  nearly 
7  atmospheres  at  1050°  C— A.  S. 

Oxygen  ;    The  determination  of in  copper  and  brass. 

t.  West.  Inst,  of  Metals,  August,  1913.  [Advance 
proof.] 

Oxygen  in  brass  occurs  chiefly  as  zinc  oxide  and  its 
estimation  by  reduction  with  hydrogen  is  unsatisfactory. 
It  ;an  be  satisfactorily  determined  by  reduction  with  a 
quick  stream  of  carbon  monoxide,  the  carbon  dioxide 
formed  being  equivalent  to  the  zinc  oxide  present. 
Carbon  monoxide  prepared  from  sodium  formate  and 
sulphuric  acid  was  used,  and  the  combustion  tube  was  of 
glazed  silica,  resting  in  the  porcelain  tube  of  an  electric 
furnace  fitted  with  water-cooled  ends.  In  making  a 
determination,  the  sample  was  introduced  onlv  after  a 
two-hour  run  with  the  furnace  heated  to  1050°  C.  had  given 
a  blank  not  exceeding  0-0002  grm.  Weights  of  between 
30  and  80  grms.  of  brass  were  taken,  as  the  oxygen  content 


scarcely  ever  exceeded  0-002  per  cent.  Before  introducing 
into  the  combustion  tube,  the  piece  of  alloy  was  carefully 
filed,  washed  in  alcohol,  and  dried  over  quicklime.  The 
method  is  not  applicable  to  brasses  containing  tin  or  nickel,, 
as  in  these  cases  the  carbon  monoxide  is  decomposed  with 
deposition  of  carbon. — T.  St. 

Metals:  Corrosion  of .     Second  Report  to  the  Corrosion 

Committee  of  the  Institute  of  Metals.  G.  D.  Bengough 
and  R.  M.  Jones.  Inst,  of  Metals,  August,  1913. 
[Advance  proof.]     (See  also  this  J.,  1911,  219.) 

The  effect  of  sea-water  under  varying  conditions  has  been, 
investigated  on  brass  tubes  of  the  following  percentage 
compositions  :— (1)  Cu  70,  Zn  30 ;  (2)  Cu  70,  Zn  28,  Pb  2  ;. 
(3)  Cu  61,  Zn  39  ;  (4)  Cu  70,  Zn  29,  Sn  1.  Immersion  in 
stationary  sea-water  at  room  temperature  gave  rise  in  all 
cases  to  general  corrosion,  in  which  both  copper  and  zinc 
were  removed,  but  no  pits  were  formed.  Pieces  of  graphite,, 
coke,  clinker,  etc.,  fastened  to  the  tubes  did  not  give  rise 
to  any  increased  action,  and  flaws  in  the  tubes  did  not 
appear  to  have  any  influence.  A  film  of  cuprous  and  zinc 
oxides  first  formed,  due  to  the  action  of  dissolved  oxygen,, 
and  this  at  once  reacted  with  the  salts  in  the  water  with 
formation  of  basic  chlorides  and  carbonates.  All  the 
copper  and  mosc  of  the  zinc  removed  were  precipitated. 
Immersion  in  stationary  sea-water  at  40°  C.  gave  rise,  in 
addition  to  general  corrosion,  to  dezincification.  It  would 
appear  that,  at  this  temperature,  the  zinc  first  dissolved 
reacts  with  oxygen  to  form  a  basic  oxychloride  which  is 
precipitated  on  the  tube  at  any  point  of  roughness.  When 
once  this  white  salt  has  been  deposited  at  any  point,  the 
action  becomes  localised,  and  it  appears  that  the  salt  exerts 
a  regenerative  action  in  bringing  about  the  transfer  of 
chlorine  from  the  sea-water  to  the  zinc  of  the  brass. 
Tests  made  at  50°  C.  on  tubes  (1)  and  (4)  showed  that 
the  attack  on  tube  (1)  had  become  almost  entirely  confined 
to  the  zinc,  marked  dezincification  taking  place.  Tube  (4)> 
however  was  loss  acted  on  than  at  40°  C,  and  showed  no 
signs  of  dezincification  after  six  weeks'  immersion.  Both 
at  40°  C.  and  at  50°  CL  the  presence  of  foreign  matter  in 
contact  with  the  tubes  appeared  to  have  little  or  no  effect. 
Tests  with  the  four  classes  of  tubes  were  also  made  in  an 
experimental  condenser  plant,  the  same  sea-water  being: 
passed  again  and  again  through  the  tubes,  until  the  total 
chlorides  had  risen  from  3-19  to  4  per  cent.  This  took 
place  during  warm  weather  in  about  six  weeks.  The  sea- 
water  was  then  replaced  by  a  fresh  quantity.  The  plant 
was  run  for  nine  months,  and  was  shut  down  each  night 
and  for  week  ends.  The  tubes  (4)  and  (2)  were  least 
attacked,  whilst  tube  (3)  was  most  attacked.  Temperature 
was  found  to  play  a  most  important  part,  the  hotter  parts 
of  the  tubes  being  in  all  cases  more  strongly  attacked. 
Corrosion  occurred  mostly  along  the  bottoms  of  the  tubes, 
but  was  found  also  along  the  sides  and  occasionally  along 
the  tops.  Tubes  which  had  been  protected  with  iron  slabs 
were  found  to  contain  a  thin  adherent  film  of  calcium 
carbonate,  formed,  it  is  considered,  by  the  decomposition- 
of  the  bicarbonate  by  the  action  of  the  current  in  the  iron- 
sea-water-brass  circuit.  The  electrical  resistance  of  the 
film  of  calcium  carbonate  affords  an  explanation  of  why 
iron  blabs  secured  to  the  tube  plates  can  effect  a  protective 
influence  on  the  centre  parts  of  the  tubes.  The  authors 
consider  that  selective  corrosion,  resulting  in  dezincification. 
and  pitting,  is  an  inherent  pioperty  of  the  alloys  examined,, 
provided  that  sea-water  and  the  requisite  temperature 
conditions  are  present,  and  that  the  best  means  at  the 
disposal  of  engineers  for  hindering  corrosion  appear  to 
be  : — (1).  The  entire  abandonment  of  the  use  of  alloy  (1), 
and  its  replacement  by  either  the  Admiralty  alloy  (4),  or 
Muntz's  special  brass  (2).  (2).  Careful  control  of  the 
temperature  in  condensers.  (3).  The  extended  use  of 
electro-chemical  protection. — T.  St. 

Nickel-brasses.     L.  Guillet.     Rev.  Met.,  1913,  10,  1130— 

1141. 
Nickel  by  reason  of  its  negative  coefficient  of  equivalence 
(t=  —1-3)  is  the  most  efficient  of  the  met  a  Is  yet  examined 
in  raising  the  "  imaginary  percentage  "  <'f  oopper  in  1" 
(see  this  J.,   1906,  540,  813,  where  these  expressions^  are- 
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explained),  i.e..  a  l>r.i-s  containing  a  oertain  percentage 
of  nickel  in  addition  to  copper  and  zinc  La  similar  in 
monhanioal  properties  to  an  ordinary  brass  of  higher 
copper  content  than  would  be  the  case  if  the  nickel 
were  replaced  by  another  metsL  Other  things  being 
equal,  the  addition  of  a  small  percentage  of  nickel  makes 
a  brass  easier  to  work  cold  Tables  are  given  showing  the 
improvement  in  the  mechanical  properties  of  brasses 
effected  by  the  presence  of  up  to  10  per  cent,  of  nickel. 

—A.  S. 

■»r-tii>  ofloys ;    Electrical  conductivity  of .     N.  A. 

Pusohin  ami  A.  V.  Boskov.     J.  Russ.  Phys.-Cb.em.  Soc, 
1913.  45.  7 -Hi—  752. 

The  enrvea  showing  the  variation  of  (1)  the  specific 
resistance  and  (2)  its  temperature  coefficient  with  the 
composition  of  copper  tin  alloy-  indicate  the  existence  of 
a  definite  compound,  Ou3Sn.  The  low  value  of  the  tempera- 
tan  coefficient,  corresponding  with  the  composition 
Cu,Sn.  indicates  the  formation,  not  of  a  definite  pom- 
po-ind,  but  of  a  solid  solution.  The  addition  of  tin  to 
copper  causes  a  very  rapid  inerease  in  the  resistance,  while 
per  produces  but  little  change  in  the  resistance  of 
tin.— T.  H.  P. 

■Copper-aluminium    alloys;     Influence    of   phosphorus    on 

some .     A.  A.  Read.     Inst,  of  Metals,  Aug.,  1913. 

[Advance  proof.] 

Alloys  containing  S  and  10  per  cent.  Al  and  varying 
amounts  of  phosphorus  (003 — ^0-50  per  cent,  for  the  10 
jmt  cent.  Al  and  0-06 — 1-02  per  cent,  for  the  5  per  cent. 
Al  alloy-)  wen  submitted  to  the  following  tests  :  rolling, 
wire-drawintr,  tensile  strength,  alternating  stress,  hardness, 
conductivity,  melting-point,  corrosion,  microscopical  exam- 
ination. Some  of  the  results  showing  the  effects  produced 
by  phosphorus  are  tabulated  below  : — 


zinc  is  oxidised  to  a  much  greater  extent  by  air  in  motion 
than  l>y  still  air. — A.  S. 

Tin  analysis.  Solution  and  oxidation  of  the  metal  in 
dilute  nitric  acid.  C.  Bunge.  Pharm.  Zentralh.  1913, 
845.     Apoth.-Zeit,,  1913,    28,   099—700. 

Whkn  a  drop  of  mercuric  chloride  solution  is  added  to  the 
sample  of  finely  divided  tin,  the  solution  in  dilute  nitric 
acid,  and  subsequent  precipitation  of  the  metal  as 
metastannic  acid,  proceed  more  easily  and  with  less 
violent  evolution  of  gas. 

Metals  ;   I ntercrystalline  cohesion  of  - 


-.  II.  W.  Rosen  - 
ham  and  D.  Ewen.  Inst,  of  Metals,  Aug.,  1913. 
[Advance  proof.  J 
Test  pieces  of  lead,  tin,  aluminium,  and  bismuth  were 
subjected  to  a  constant  load  of  about  72  lb.  per  sq.  in. 
at  temperatures  not  far  below  the  meltir.g  point,  and  in 
all  cases  well-marked  ir.tercrystallir.e  fractures  (photo- 
micrographs of  which  are  given)  were  obtained,  the 
crystals  themselves  showing  no  appreciable  deformation. 
The  temperatures  at  which  intercrystallir.e  fracture  took 
place  under  a  load  insufficient  to  cause  material  elongation 
were  as  follows,  the  melting  points  of  the  metals  being 
given  in  brackets  for  comparison  :  lead,  323° — 324°  C. 
(327°  C);  tin,  223°  (232°);  bismuth,  261°  (268°); 
aluminium,  637°  ((557°  C).  These  results  are  put  forward 
as  strong  additional  evidence  in  support  of  the  authors' 
theory  that  the  crystals  of  a  metal  are  held  together  by 
thin  films  of  an  "amorphous  cement"  composed  of  the 
metal  in  a  condition  analogous  to  that  of  an  undercooked 
liquid  (see  J.  Inst.  Metals,  1912,  8,  [2] ;  also  this  J.,  1913, 
536).  It  is  shown  that  the  results  cannot  be  explained 
by  the  concentration  of  impurities  in  the  crystal  boun- 
daries. Analogous  phenomena  are  exhibited  by  the 
pure  eutectic  alloy  of  lead  and  tin.  (See  also  Humfrev, 
this  J.,  1913,  829.)— A.  S. 
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Cu  90,  Al  10. 


Cu  95,  Al  5. 


Rolling 
Tensile  tests   f  Annealed  .C800-) 


Hirh..  -- 


'  rhill  castings 
(  Annealed 
'  Cold  drawn 


Conductivity 
Wire  drawing 
Melting  [mint 

Cormaton    {i^aTer*' 


Rolled  quite  well 
Yield  point  slightly  raised. 
Yield  point  unaltered. 
Hardness  unaltered. 
Hardness  slightly  raised. 

Diminished. 


0-09%P  :  broke  badly. 

Yield  point  rises  a  little. 

Yield  point  rises  continuously. 

Hardness  unaltered. 

Chill  castings  :  hardness  (above  0-25%) 
raised  considerably. 

Diminished  more  strongly. 
Wires  sound  and  smooth. 
Falls  as  P  increases. 
No  sign  of  corrosion. 
Phosphorus  reduces  corrosion. 


— W.  R.  S. 


Zinr  and  cadmium  ;    Influence  of  temperature  emd  pressure 

on    tin    volatility  of .      T.    K.    Xair   and    T.    Turner. 

■  hem.  Boa.  Tran-.,  1913,  103,  1534—15*3. 

(tempting  to  remove  zinc  by  volatilisation  in  vacuo, 
on  a  practical  scale  from  a  charge  of  about  160  kilos. 
Of  ■  zinc  alloy  (SM  thi-  J.,  1912,  134,  391),  it  was  found 
that  .small  imperfections  in  the  vacuum  considerably 
diminished  the  rate  of  volatilisation.  Laboratorv  experi- 
ments with  zinc  and  with  cadmium  showed  that  at  a  given 
pressure,  appreciable  volatilisation  does  not  take  place 
until  a  definite  critical  temperature  is  attained,  but  from 
thi«  point  the  rate  of  volatilisation  increases  with  rise  of 
temperature  independent  of  the  initial  pressure.  A  rise 
of   temperature   about    90    C.   above   that    required    for    10 

jxt  cent,  volatilisation  will  increase  the  volatilisation  to 
100  per  sent,  in  the  asms  period  of  time.  The  critical 
temperature  i-  raised  by  gaseous  pressure;  air  has  a 
what  greater effed  than  carbon  dioxide  and  t|M  latter 
toanewhal  gn  at<  r  than  hydrogen,  but  at  low  pressures 
the  differences  are  negligible  in  practice.  Down  to  about 
eh  mm.  reduction  of  pr<  .••  i  rases  a  small 
but     equal    lowering    of    the     eritica]     volatilisation     te-m- 

•Mire,  but  at  lower  pressures  th<-  effect  is  much  more 

marked,  and   when   a   perfect   vacuum   i-  nearly  attained, 
a  reduction  of  pressure  of  I  mm.  ha-  an  effect  70  ti 

*<-r  than  at   higher   :  I.      It   was  observed   that 


[Iron]  Ores  ; 
Lanes. 


Patents. 

Reduction  of . 

Eng.    Pat.    17,935, 


E.  R.  Sutcliffe,  Leigh, 
Aug.    2,    1912. 


In  preparing  iron  ores,  burnt  pyrites,  etc.,  for  smelting 
by  partial  reduction  and  subsequent  briquetting,  the  ore 
is  preheated,  partly  reduced  by  carbon  (the  gases  from  the 
reduction  furnace  being  utilised  for  the  preheating), 
and  subsequently  "weathered"  by  exposure  to  the 
atmosphere  for  the  purpose  of  converting  the  mass  into 
hard  lumps  by  the  binding  agency  of  ferric  hydroxide. 

_W.  E.  F.  P. 

Annealinej  magnetic  material  [steel'];    Improved  method  and 

appeirettus    for .     The      British     Thomson-Houston 

Co.  Ltd.,  London.      Eng.  Pat.  25,902,  Nov.  11,  1912. 
Tin.  magnetic  properties  of  silicon-steel  are  improved  by 
annealing  for  a  short  time  in  a  non-oxidising  atmosphere 

at     a  Lout     1000°  C.—W.  11.  8. 

On  -  ;   Twrnaeet  for  roasting,  tmelting  or  otherwise  treating 

.     B.  Buchholtz,  Harrow,  Middlesex     Eng.  Pats. 

10,564,  May  3,  and  27,531,  Nov.   29,   1912. 

A  COKBTirBD  roasting  anel  smelting  furnace  in  which  the 
heat   of   the   gases  lHsuinr.   from   a   horizontal,  rectangular 
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smelting  chamber  (fired  by  means  of  liquid  fuel)  is  utilised 
for  preheating  and  roasting  the  ore  in  a  continuous  series 
of  increasingly  inclined  channels  (or  rotary  cylinders) 
the  lowermost  of  which  is  the  most  inclined  and  forms 
part  of  the  structure  of  the  smelting  chambt  r.  Provision 
is  made  for  regulating  the  temperatures  of  the  various 
sections  of  the  roasting  channel  by  means  of  flues,  dampers, 
etc.,  and  for  supplying  ore  to,  and  withdrawing  the  gases 
from,  the  upper  end  of  the  apparatus. — W.  E.  F.  P. 

■Ores    and    the    like    materials ;     Mechanical  furnaces  for 

roasting  or  roasting  and  drying .     0.   Spinzig  and 

VV.    Hommel,  Clausthal,  Germany.     Eng.   Pat.    15,778, 
July  5,  1912. 

A  horizontal  furnace  contains  a  rabbling  device  which 
propels  the  charge  along  the  hearth  or  muffle-chamber 
in  a  direction  at  right  angles  to  that  of  the  movement 
of  the  rabbling  device.  The  latter  is  water-cooled, 
and  consists  of  a  series  of  removable  bars,  to  which 
V-shaped  scraper-blades  are  hinged  in  the  usual  manner. 
To  prevent  portions  of  the  charge  from  accumulating 
at  the  sides  of  the  chamber,  the  lower  longitudinal  corners 
of  the  latter  are  rounded. — W.  E.  F.  P. 

Boasting  furnaces.  Helsingborgs  Kopparverks  Aktiebolag, 
Helsingborg,  Sweden.  Eng.  Pat.  29,235,  Dec.  19,  1912. 
Under  Int.  Codv.,  Dec.  23,  1911. 

To  effect  downward  gas-tight  feeding  between  the  floors 
of  a  circular  multiple-hearth  furnace,  a  rotary  feeding 
table  or  drum  is  provided  near  the  periphery  ;  the  choking 
of  the  channel  by  the  ore  is  prevented  by  lateral  projections 
adapted  to  the  shaft  of  the  feeding  device,  which  is  driven 
directly  from  the  furnace  shaft  bv  means  of  outside 
.gearing.     (See  also  this  J.,   1912,  287.)— W.  R.  S. 

Furnace  for  roasting  ores  or  other  materials.     J.  Sovignet, 
Paris.     Eng.    Pat.    146,    Jan.   2,    1913. 

A  rotating  tubular  furnace,  the  inclination  of  which  is 
adjustable,  terminates,  at  the  lower  discharge  end,  in  a 
drum  fitted  with  screens  which  classify  the  ore.  Internal 
lifters  serve  to  make  the  charge  fall  through  the  flame. 
Air  and  fuel  are  admitted  at  the  discharge  end,  the  air 
passing  in  ( 1)  through  an  outer  casing  surrounding  the  end 
of  the  furnace,  (2)  through  a  tube  passing  through  the  hot 
roasted  ore,  and  (3)  under  pressure  into  the  middle  of 
the  flame.— T.  St. 

Boosting -furnace.     F.  Laist,  Anaconda,  Mont.     U.S.  Pat. 
1,070,490,  Aug.  19,  1913. 

The  furnace  consists  of  a  series  of  superimposed  hearths 
and  contains  rabbles  attached  to  a  central  rotating  shaft. 
On  the  upper  hearths  the  ore  is  subjected  to  oxidising 
roasting  by  direct  fire,  and  on  the  lower  to  chloridising 
roasting  without  the  further  addition  of  heat.  Means  are 
provided  in  the  topmost  chloridising  hearth  for  removing 
the  fumes  from  the  chloridising  roasting  at  a  rate  sufficient 
to  maintain  a  pressure  differential  between  the  bottom 
oxidising  hearth  and  the  adjacent  top  chloridising  hearth. 

— T.  St. 

Blast  furnaces  ;    Air  heater  for  heating  the  blast  for . 

P.     Pregardien,    Cologne-Lindenthal,    Germany.     Eng. 

Pat.  28,847,  Dec.  14,  1912.     Under  Int.  Conv.,  Dec.  14, 

1911. 
The  air  to  be  heated  is  passed  through  sets  of  vertical 
U-shaped  tubes,  the  branches  of  each  U-tube  being  of 
different  lengths.  The  shorter  inlet  branches  receive  the 
air  to  be  heated  directly  from  the  inlet  chamber,  the 
longer  outlet  branches  passing  direct  into  the  exhaust- 
•chamber  immediately  above. — W.  R.  S. 


Furnaces  ;  Electric  [induction] 


-.  W.  N.  Crafts,  Oberlin, 
Ohio.  U.S.  Pats.  1,069,923,  1,069,924,  and  1,070,017, 
Aug.  12,  1913. 

(1)  The  furnace  comprises  a  basin  containing  molten 
material,  with  an  induction  coil,  consisting  of  a  horizontal 
annular    core    and    a    primary    surrounding    it,    located 


beneath  the  basin.  The  annular  secondary  is  formed  from 
U-shaped  passageways  about  each  leg  of  the  core  contain- 
ing molten  metal,  which  join  at  their  upper  end?  the  molten 
metal  in  the  basin.  (2)  The  furnace  is  made  in  two 
separable  parts,  the  upptr  portion  forming  the  basin  with 
openings  communicating  through  the  bottom  of  the  be  eiy, 
and  the  lower  part  forming  a  base  portion  with  a  U- 
shaped  passageway.  The  two  parts  are  clamped  together 
for  use,  and  released  for  repairs,  the  openings  on  the 
upper  part  communicating  with  the  legs  of  the  U-shaped 
passageway,  and  forming  part  of  the  latter.  Rings  are 
embedded  in  the  adjoining  facts  of  the  upper  and  lower 
portions,  and  surrounding  the  legs  of  the  U,  so  as  to  foim 
a  non-fusible  liquid-tight  joint.  (3)  The  induction  furnace 
is  similar  to  that  described  above  in  U.S.  Pat.  1,069,923, 
but  the  basin  is  surmounted  by  a  shaft  adapted  to  contain 
material  descending  continually  by  gravity,  heat  rising 
from  the  basin  into  the  shaft.  A  suitable  opening  is 
provided  at-  the  lower  part  of  the  secondary  for  tapping  the 
furnace  without  destroying  the  secondary  circuit,  and  the 
entrance  of  the  material  to  the  shaft  is  regulated  by 
suitable   means,  such  as  a  cup  and  cone  arrangement. 

—B.N. 


Furnace ,     Electric 


-.  A.  E.  Greene,  Chicago,  111., 
Assignor  to  American  Electric  Smeltirg  ar  d  Enginee  l  irg 
Co.,  St.  Louis,  Mo.     U.S.  Pat.  1,070,337,  Aug.  12,  1913. 

The  furnace  comprises  a  tilting  chamber  enclosing  mattiial 
for  treatment,  with  a  number  of  electrodes  projecting 
through  one  side  into  the  chamber,  anel  an  enlargcel  tuyere 
containing  a  second  electrode  opening  into  the  chamber 
from  the  opposite  siele  above  the  material.  By  tilting  the 
chamber,  the  material  may  be  brought  into  contact  with 
the  first-named  electrodes  for  starting  the  arc,  and  this  is 
maintained  by  means  of  a  polyphase  current  between  the 
electroeles  and  the  material  anel  between  the  opposite 
electrodes.  A  current  of  gas  is  passed  in  through  the 
tuyere  for  lengthening  the  arcs. — B.  N. 

Basic  hearths  in  metallurgical  furnaces  ;  Process  for  burning 

and    improving    the    surfaces    of .     H.    C.    Hansen. 

Ger.  Pat.  262,484,  Aug.  25,  1912. 

The  fusing  or  sintering  of  the  refractory  basic  material  is 
effected  by  means  of  a  flame  supplied  with  oxygen  ins'ead 
of  with  air. — A.  S. 

Gold  and   silver   ore*;     Treatment   of  refractory- 


Butters,  London.     Eng.  Pat.  18,660,  Aug.  14,  1912. 

A  dilute  solution  (0-3  per  cent.)  of  sodium  hydroxide  is 
mixed  with  the  fluid  pulp  of  ore,  and  the  mixture  agitated 
in  contact  with  metallic  aluminium  or  an  alloy  of  alumi- 
nium. The  ore  thus  acts  as  the  cathode  in  an  electrolytic 
action  which  results  in  the  gold  and  silver  being  liberated. 
When  the  action  is  complete,  the  sodium  hydroxide 
solution  is  separated,  and  the  residue  is  treated  with  a 
suitable  solvent  to  extract  the  precious  metals. — T.  St. 

Solder  for   aluminium.     C.    Willmott,  Smethwiek,  Staffs. 
Eng.  Pat.  19,214,  Aug.  22,  1912. 

This  solder  contains  from  4  to  12  parts  of  tin  to  one 
of  bismuth. — W.  R.  S. 


Thorium  ;    Process  of  obtaining 


-.  M.  Kn-s,  Assignor 
to  Chemische  Fabrik  Gennania  (■'<*.  m.  b.  H.,  Oranicn- 
burg,  Germany.   U.S.   Pat.   1,069,959,  Aug.  12,  1913. 

Monazite,    or    other    material    containing    thorium,    is 

treated  with  sulphuric  acid,  and  the  thorium  precipitate  d 
from  the  solution  by  hypophoaphorio  acid.  The  other 
rare  earths  remain  in  solution  and  are  removed  by  filtra- 
tion.— 1 .  St. 

Copper;     Method    oj    recovering from    U$    ores.     K. 

Schaaf,  St.  Marys,  Mo.,  and  S.  Q.  Martin.  Chicago,  III., 

Assignors  to  W."  0.  Bartholomew,  St.  Louis,  Ma     I  .8. 

pat.  1,069,981,  Aug.  12,  1918. 

A  solution  of  the  copper  content  of  the  ore  i>  heated, 

charged  with  nitrogen  peroxide  and  the  Iowa  oxides  of 
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nitrogen,  anil  then  subjected  to  the  action  of  steam  under 

rare.— T.  Br. 

Method  for  concentration    of .      0.    J.    Adams, 

Grand  Junction,  Colo.     U.S.   Pat.    1.070,313.  Aug.   12, 
1913. 

A  tart  of  the  finer  or  slimed  values  are  separated  by 
mechanical  means,  and  the  remaining  material  is  leached 
with  dilute  sulphuric  acid.  The  acid  solution  is  separated 
from  the  insoluble  substances,  and  is  then  treated  with  the 
slimes  first  obtained,  whereby  the  mineral  dissolved  in  the 
acid  is  precipitated — T.  St." 

s    ''limed  had";      Apparatus  for  producing  L.  S. 

Hughes.  Chicago,  111.     U.S.   Pat.   1,070,688,  Aug.   19, 
1913. 

A  number  of  funuu  <  >.  i  ach  with  an  air  inlet  and  feed  door 
near  the  top,  are  arranged  side  by  side,  and  communicate 
with  a  flue  through  an  intermediate  chamber.  The 
chamber  is  elliptical  in  ground  plan  and  at  one  end  its 
-ides  merge  into  the  sides  of  the  flue.  At  the  other  end 
it  communicates  with  the  furnaces  through  a  draught- 
]>ort,  disposed  opposite  the  feed  doors  of  the  furnaces,  and 
having  approximately  the  same  area  as  the  cross-section 
of  the  chamber. — A.  S. 

Agglomerating  dusty  ores,  burnt  pyrites,  flue-dust  and  the 

like;    Process  for .     G.    Polvsius  Eisengicsserei  und 

Maschinenfabrik.     Ger.  Pat.  262,241,  June  6,  1912. 

The  ore  is  roasted  in  a  rotary  kiln  and  the  roasted  material 
is  discharged  into  two  separate  rotary  agglomerating  kilns, 
a  suitable  device  being  provided  for  distributing  the 
material  between  the  two  kilns  in  the  desired  proportions. 
The  hot  gaw  -  from  the  agglomerating  kilns  are  utilised 
for  preheating  or  roasting  the  ore. — A.  S. 

Iron  or  steel;    Treatment  of to  prevent  oxidation  or 

noting.     F.    R.    G.    Richards,    Coventry.     U.S.    Pat. 
1,069,903,  Aug.  12,  1913. 

Sef.  bg.  Pat.  17,563 of  1911  ;  this  J.,  1912, 1184.— T.  F.  B. 

lb,  alloys,  and  steels  ;   Process  of  treating  melted . 

L.  M.  V.  H.  Baraduc-Muller,  Paris.     U.S.  Pat.  1,071,632, 
Aug.  26,   1913. 

See  Eng.  Pat.  30,198  of  1910  ;  this  J.,  1912,  135  — T.  F.  B. 


,     Treating 


-.  E.  Kej-r,  Pittsburg,  U.S.A.  Eng. 
Pat.  18,598,  Aug.  13,  1912.  Under  Int.  Conv.,  Feb.  8, 
1912. 

D  S.  Pat.  1,082/107 of  1912;  this  J.,  1912,  780.— T.F.B. 


Metals;   Cementation  of  • 


-.     G.  Sirovich,  Rome.     Eng. 
Pat.  19,461,  Aug.  24,  1912. 

ft.  Pat.  447,006  of  1912  ;  this  J.,  1913,  238.— T.  F.  B. 

('i<ibnn\»d  iron  ;    Pror<x*  for  the  removal  of  mr-tallic  zinc 

from .     C   A.    Beringer,  'harlottenburg,  (Jermany. 

■ng     l'>-      19,674,    Aug.    27,    1912.     Under  Int.   Conv., 
•     -">.    1911. 

:  of  191 1  ;  this  J.,  1912,  994.— T.  F.  B. 

Zinr    fjTfs  ;      Apparalu-   fur    If"     ■',,,!, nuous    removal    of   the 

rtsiduiA  from   ih'    refaction   of in  vrtiral  retorts. 

m,  Koln.  sod  W.  Kemy,  Aii'Ihh,  Germany. 
Pat.  732,  Jan.  '•'.  1918.     Dnder  Int.  Cony., Jan.  II 
1912 

•  f  1912  .  thk  J.,  1913,  668.-  I.  F.  B. 

Tung'ttn    and   nv,lybd> nurn    or    allot/-    thereof;     Method   of 

wires,  filament    and  uh  tiki  of     — . 

tinghouse  Metalnaden  GlftUampenfabrik  ('■.  m.  b. 

EL,  Vienna.     Eng.  Pat  8162  i»b.  6,  1913.     Under  Int. 

.-.v.,  y>  b.  '».  1911 

IV.  Pat.  4.-4,083  of  1913  ;  this  J.,  1913,  862.— T.  F.  B. 


Alloy.     A.  L.   Brooke  and  R.  D.  Mackintosh,  Mortlake. 
U.S.  Pat.  1,070,007,  Aug.  12,  1913. 

See  Eng.  Pat.  14,192  of  1910  ;  this  J.,  1911,  961.— T.  F.  B. 


Melting  metals  and  alloys  ;    Method  of- 


-.     R.  S.  Wile, 
Pittsburgh.     U.S.  Pat.  1,070,568",  Aug.  19,  1913. 

See  Eng.  Pat.  27,836  of  1911  ;  this  J.,  1913,  93.—  T.  F.  B. 

Metals  ;    Process  of  extracting from  minerals,  rocks, 

and  other  materials.  K.  Birkeland,  Assignor  to  Norsk 
Hydro-Elektrisk  Kvaelstofaktieselskab,  Christiania. 
U.S.  Pat.  1,071,290,  Aug.  26,  1913. 

See  Fr.  Pat.  451,291  of  1912  ;  this  J.,  1913,  610.— T.  F.  B. 

Combustible  metallurgical-furnace  gas  ;    Process  of  treating 

to  increase  its  calorific  value.     U.S.  Pat.  1,069,865, 

Aug.   12,  1913.  See  IIa. 


XI.— ELECTRO-CHEMISTRY. 


Patents. 

Accumulator  cases  ;    New  material  for .     W.   E.   W. 

Richards,   London.     Eng.    Pat.    223,   Jan.    3,    1913. 

The  material  consists  of  waste  rubber,  or  a  mixture  of  this 
with  new  rubber,  a  fibre  which  resists  the  action  of  acid 
and  the  heat  of  vulcanisation,  such  as  asbestos,  together 
with  a  certain  amount  of  sulphur  for  vulcanising  the 
material. — B.  N. 


Cell ;    Electrolytic  .      T.   Griswold,    jun,   Assignor   to 

The   Dow   Chemical   Co.,   Midland,   Mich.     U.S.    Pat. 
1,070,454,  Aug.  19,  1913. 

The  cell  comprises  two  bipolar  electrodes,  with  a  separa- 
ting member  secured  between  them,  thus  forming  a 
chamber  for  the  electrolyte.  The  electrodes  consist  in  each 
case  of  a  plate-like  carrying  member  of  non-conducting 
material,  with  removable  electrode  elements  of  conducting 
material,  secured  in  the  member  so  as  to  project  on  both 
sides  of  the  same. — B.  N. 

Air  or  gases  containing  dust  or  mist ;  Electrical  purification 
of .     H.  Puning.     Ger.  Pat.  262,882,  Jan.  16,  1913. 

Instead  of  using  fine  metal  points  as  sparking  electrodes, 
thin  jets  of  liquid,  e.g.,  water,  are  used. — A.  S. 


Insulating    layers    or   coatings    on    electrical    conductors ; 

Production     of .     J.      Loewenthal,     Berlin.     Eng. 

Pat.  27,651,  Nov.  30,  1912. 

See  Fr.  Pat.  454,292  of  1913  ;  this  J.,  1913,  874.— T.  F.  B. 

Insulating -coaling    on   electrical   conductors ;     Process  for 

the    production    of    an .     J.     Loewenthal,    Berlin. 

U.S.  Pat.  1,069,151,  Aug.  5,  1913. 

See  Fr.  Pat.  454,292  of  1913  ;  this  J.,  1913,  874.— T.  F.  B. 


bearing   compositions  ;     Process   of  making 


-.  E.  G. 
Gilson,  Schencctadv,  Assignor  to  General  Electric  Co., 
New  York.     U.S.  Pat.  1,071,044,  Aug.  26,  1913. 

See  Eng.  Pat.  27,621  of  1911;  this  J.,  1912, 1187.—  T.  F.  B. 


Oxides  of  nitrogen  ;    Apparatus  for  forming 


Pat.    11,363,  -May   13,  1912.     See   VII. 


Eng. 


Electrical  purification   apparatus  \Jor  sewage].     U.S.   Pat. 
1,069,993,  Aug.   12,  1913.     See  XI Xb. 
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XII.— FATS;    OILS;    WAXES. 

Phytosterol ;    Detection  of in  mixtures  of  animal  and 

vegetable  fats.     R.  H.  Kerr,  U.S.  Department  of  Agric. 
Bureau  Animal  Chem.  Circ.  212,  May  10,  1913. 

From  200  to  300  grms.  of  the  fat  are  melted  and  poured 
into  a  flat-bottomed  flask  of  1  litre  capacity  fitted  with  a 
rubber  stopper  perforated  with  three  holes.  The  flask  is 
set  on  a  steam  bath  and  connected  with  a  reflux  condenser 
and  with  a  700  c.c.  round-bottomed  distilling  flask  con- 
taining 500  c.c.  of  95  per  cent,  alcohol.  A  glass  tube, 
adjusted  so  that  its  lower  end  is  about  one-fourth  of  an 
inch  above  the  surface  of  the  fat  and  the  upper  end  of 
which  is  bent  at  a  right  angle  and  closed  by  means  of  a 
short  piece  of  rubber  tubing  with  pinch  cock,  fills  the 
third  hole  of  the  stopper.  The  whole  of  the  alcohol  is 
now  distilled  over,  the  vapour  being  conveyed  through  the 
fat,  which  it  keeps  in  a  state  of  vigorous  agitation,  to  the 
reflux  condenser,  from  which  the  condensed  alcohol  drops 
back  on  to  the  fat.  The  alcohol  layer  is  next  siphoned 
back  into  the  distilling  flask  through  the  bent  tube 
mentioned  above,  and  the  whole  process  is  repeated  twice 
more.  The  alcoholic  solution  now  contains  practically 
all  of  the  cholesterol  and  phytosterol  originally  present  in 
the  fat.  It  is  distilled  until  about  250  c.c.  only  are  left, 
and  20  c.c.  of  a  solution  of  potassium  hydroxide  (100  grms. 
in  100  c.c.  water)  are  added  to  the  boiling  liquid,  boiling 
being  continued  for  10  minutes  to  ensure  complete  saponi- 
fication. The  cooled  soap  solution  is  thoroughly  shaken 
with  500  c.c.  of  warm  ether,  and  then  after  further  addition 
of  500  c.c.  of  water,  the  whole  is  gently  but  thoroughly 
mixed.  The  soap  solution  is  drawn  off  and  the  ether  layer 
washed  with  water,  evaporated,  and  the  dry  residue 
containing  the  cholesterol,  phytosterol,  and  other 
unsaponifiable  matter  is  collected  in  a  tall  50  c.c.  beaker. 
From  3  to  5  c.c.  of  acetic  anhydride  are  added,  the  beaker 
covered,  and  the  contents  boiled  for  a  few  seconds,  after 
which  the  excess  of  acetic  anhydride  is  removed  on  a 
steam  bath.  35  c.c.  of  hot  80  per  cent,  alcohol  are  added 
to  the  acetylated  residue  in  the  beaker  and  heated  to 
boiling  with  vigorous  stirring.  The  liquid  is  quickly 
filtered  and  the  residue  washed  with  boiling  80  per  cent, 
alcohol.  The  combined  filtrate  and  washings  are 
allowed  to  stand  at  10° — 12°  C.  for  two  or  three 
hours,  when  the  acetates  of  cholesterol  and  phytosterol 
crystallize  out.  They  are  filtered  off,  washed  with  cold 
80  per  cent,  alcohol  and  then  dissolved  off  the  filter  with 
the  smallest  possible  amount  of  hot  absolute  alcohol. 
The  solution  now  has  two  or  three  drops  of  water  added 
to  it  and  heat  applied,  if  not  perfectly  clear.  The  alcohol 
is  allowed  to  evaporate  spontaneously  and  the  crystals 
are  collected  on  a  hardened  filter,  washed  twice  with 
cold  90  per  cent,  alcohol,  and  dried  by  suction,  and 
finally  by  heating  to  100°  C.  for  half  an  hour.  The 
melting  point  determination  after  recrystallising  from 
absolute  alcohol  will  now  indicate  the  presence  or  absence 
of  phytosterol.  If  the  crystals  are  those  of  pure  cholesterol 
acetate,  the  melting  point  should  remain  constant ;  if 
any  phytosterol  acetate  be  present  a  higher  melting  point 
will  appear,  phytosterol  acetate  being  less  soluble  and 
less  fusible  than  cholesterol  acetate. — J.  A. 

Kapok  seeds  and  oil.     H.  Matthes  and  H.  Holtz.     Arch. 
Pharm.,  1913,  251,  376—396. 

The  air-dried  kapok  seeds  contain  25-6  per  cent,  of  fatty 
oil.  The  oil  does  not  become  entirely  clear  till  warmed 
to  28°— 29°  C.  The  sp.  gr.  at  15°  C.  is  0-9218  for  expressed 
commercial  oil  and  0-9198  for  extracted  oil.  The  refract  i\  »• 
index  at  40°  C.  is  1-4630.  When  dissolved  in  toluene,  the 
oil  is  optically  inactive.  In  Engler's  viscometer,  the 
viscosity  is  11-5  at  20°  C.  compared  with  water.  The 
iodine  value  of  the  expressed  oil  was  88-7,  and  93-3  to 
94-5  for  the  extracted  oil.  The  acid  values  were  21-6  for 
expressed  oil  and  3-4 — 4-6  for  extracted  oil.  The  saponi- 
fication values  were  192-3  for  the  expressed  oil  and  196-3 
for  the  extracted  oil.  The  Reichert-Meissl  value  was  0-8, 
and  the  Polenske  value  varied  between  0-14  and  0-34. 
Tho  fatty  acids  melted  at  34° — 35°  C.  and  when  freed 
from  phytosterol  they  melted  at  36°  C.     Characteristic 


reactions  were  obtained  by  the  Halphen,  Becchi  and  nitric 
acid  tests.  The  oil  did  not  show  any  drying  pro- 
perties. It  was  found  to  consist  principally  of  the  tri- 
glycerides of  palmitic,  oleic,  and  linolic  acids.  A  small 
amount  of  a  phytosterol,  m.  pt.  136°  C,  was  isolated. 
A  detailed  anatomical  description  of  the  seeds  is  given. 

— F.  Shdjj. 

Kaya  oil ;   Composition  of  the  fatty  acids  of .     Seiichi 

Ueno.     Chem.  Rev.  Fett.  Ind.,  1913,  20,  208 — 209. 
The  fatty  acids  obtained  from  kaya  oil  (this  J.,    1908, 
454)  consist  of  9  per  cent,  of  a  mixture  of  palmitic  and 
stearic  acids,  19  per  cent,  of  oleic  acid  and  72  per  cent,  of 
linolic  acid  or  an  isomer. — J.  A. 


Enzyme    action ;     Studies    on  ■ .     XXI.     Lipase    III. 

H.  E.  Armstrong  and  H.  W.  Gosney.  Proc.  Roy.  Soc, 
1913,  B  86,  586—600.  (See  also  this  J.,  1905,"  1242: 
1906,  1106.) 

Active  lipase  preparations  are  obtained  by  extracting 
shelled  castor  oil  seed  with  petroleum  spirit  and  ether 
and  digesting  the  residue  for  about  15  minutes  with  80  c.c. 
of  N/10  acetic  acid  to  every  10  grams  of  the  meal.  The 
liquid  is  decanted  and  the  residue  washed,  filtered,  dried 
in  a  vacuum,  ground  and  sifted  through  muslin.  About 
9  por  cent,  of  the  original  weight  of  the  seeds  remains. 
The  hydrolytic  experiments  were  carried  out  in  hard 
glass  flasks  containing  the  enzyme  and  the  oil  which  could 
be  agitated  at  a  constant  temperature.  The  process 
described  sets  free  enzyme  from  the  zymogen.  Lipase  is 
shown  to  be  very  sensitive  to  the  action  of  acids,  though 
acids  are  produced  by  its  action.  The  enzyme  is  interfered 
with  by  dilute  acids  and  easily  iendered  inert  by  excess, 
Its  inferiority  as  a  hydrolyst  of  esters,  other  than  fats, 
and  its  marked  powr  of  hydrolysing  the  complex  natural 
glycerides,  is  due  to  the  fact  that  the  acids,  which  arc 
liberated  from  fats,  are  scarcely  soluble  in  water  and 
very  weak.  Lipase  is  specially  fitted  to  hydrolyse  the 
oily  glycerides  and  is  not  suited  to  act  in  aqueous  solutions. 
The  interaction  must  be  supposed  to  take  place  at  and 
between  surfaces  separated  only  by  a  thin  film  of  water 
at  most.  The  products  of  change,  both  fatty  acid  and 
glycerol,  inhibit  the  interaction  of  enzyme  and  oil.  The 
rate  of  change  has  been  determined  in  several  instances 
and  it  is  probable  that  a  given  amount  of  enzyme  changes 
equal  amounts  of  material  in  successive  equal  intervals  of 
time.  The  observed  departures  from  this  rate  are  due 
to  the  inhibiting  effects  of  the  products  of  change  and  to 
the  destruction  of  the  enzyme.  The  rate  at  which  action 
takes  place  is  dependent  on  the  conditions  at  the  colloid 
surfaces  which  cannot  be  expressed  in  terms  of  the  con- 
centration of  the  solution,  Hence  the  law  of  mass  action 
cannot  be  applied  to  such  cases.  It  is  considered  that 
lipase  contains  a  glycerol  nucleus  attached  to  a  carboxylic 
centre  in  proximity  to  an  acidic  group.  This  determines 
the  hydrolysis  of  a  fatty  molecule  attached  to  the  glycerol 
nucleus. — E.  F.  A. 

PATENT8. 

Unsaturated  info  saturated  compounds  ;  Conversion  of 


E.  B.  Higgins,  Wallasey,  Cheshire.     Eng.  Pat.  18,282, 
Aug.  8,  1912. 

It  is  stated  that  the  conversion  of  unsaturated  fatty  a~ids 
or  their  glycerides,  or  other  unsaturated  compounds  into 
the  corresponding  saturated  compounds,  )>v  means  of 
hydrogen  in  presence  of  finely-divided  nickel  or  other 
metal,  is  accelerated  by  the  presence  of  formic  acid  or 
other  volatile  organic  acid.  From  1  to  2  per  cent,  of 
formic  acid,  calculated  on  the  weight  of  unsaturated 
material,  has  been  found  a  suitable  proportion.  The 
hydrogen  may  be  passed  through  a  ves.-el  containing  'In- 
volatile  acid  before  admitting  it  to  the  mixture  of  un- 
saturated compound  and  metal — T.  F.  B. 

Hydroge  riot  ion     of    vnsaturatfd     subxtanrrs.     R.     Lcssinp, 
London.     Eng.  Pat.  18,998,  Aug.   19,  1011 

The  hydros-nation  of  tdycerides.  fatty  acids,  or  other 
unsaturated  substances  is  effected  by  means  of  hydrogen 
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it  other  hydrogenating  agent  and  a  nu'tallic  c(im]»<>und 
which  is  decomposed  at  the  temperature  used,  with 
Hhcation  of  the  metal.  Thus,  a  metallic  carbonyl, 
i  specially  nickel  carbonyl.  may  be  used.  The  carbonyl 
may  )*■  dissolved  in  the  substanee  to  be  hydrogenated, 
anil  the  solution  sprayed  into  a  heated  vessel  in  which  it  is 
brought  in  contact  with  hydrogen  ;  alternatively,  hydrogen 
containing  carbon  monoxide  is  passed  over  a  mass  of 
reduced  nickel  or  other  metal  in  the  known  manner, 
and  the  mixture  of  hydrogen  and  carbonyl  is  passed 
through  the  heated  substance  to  be  hydrogenated. — T.  F.B. 


Fat    compound  ;     Composite    hydrog*  nnt<d 


-.     C.    Ellis, 
Montciair.  N.J.      U.S.   Pat.   1.070,331.  Aug.  12,  1913. 

DsODOtTSISXn  cottonseed  oil  is  mixed  with  less  than  its 
own  weight  of  a  hydrogenated  oil  in  such  manner  that 
the  latter  remains  undissolved  in  the  oil. — W.  P.  S. 

Oils;     Apparatus   for  treating with   gases   [hydrogen-]. 

('.  Ellis,  Montciair,  N.J.     U.S.  Pat.  1,071,221,  Aug.  26, 
1013. 

The  oil  is  contained  in  a  closed  receptacle  which  can  be 
heated  and  into  which  a  catalyser  can  be  introduced 
without  contact  with  air.  The  oil  inlet  and  outlet  are 
elected  with  the  same  valve  structure  and  are  some 
distance  above  the  bottom  of  the  receptacle  so  as  to  leave 
a  well  for  the  deposition  of  the  catalyser.  Adjacent 
to  the  bottom  of  the  receptacle  is  a  circulating  pump 
enclosed  in  a  casing,  the  upper  part  of  which  is  connected 
with  the  receptacle,  so  that  the  casing  becomes  filled  with 
oil  under  approximately  the  same  pressure  as  that  prevail- 
inir  in  the  receptacle.  The  receptacle  is  fitted  with  an 
in'et  and  an  outlet  for  the  hydrogen,  which  is  circulated 
by  the  pump.  The  pipe  leading  from  the  pump  is  divided 
inside  the  receptacle  into  two  branches  one  with  orifices 
directed  upwards  and  the  other  with  orifices  directed 
downwards.  A  drying  and  purifying  chamber  is  interposed 
in  the  conduit  through  which  the  hydrogen  passes  from 
the  upper  part  of  the  receptacle  back  to  the  circulating 
pump. — A.  S. 

Linseed   oil ;     Process  for   rendering   soluble   the   solid   or 

•<  mi -solid     oxidation     products     of  .      K.     I.     F. 

Fri.demann,  Lofed,  Sweden.     Eng.  Pat.  28,208,  Dec.  6, 
1012. 

Bn  Qer.  Pat.  256,863  of  1912;   this  J.,  1913.  614.     The 
products    may    Ik-    mixed    with    resins,   and    dissolved    in 
hot,  benzene,  chloroform,  etc. — T.  F.  B. 

mixtwt     suitable    for    lubricating,     impregnating,     or 

celling     purposes;       Process    for     preparing     an . 

('hem.  Fabr.  Florsheim  Dr.  H.  Noerdlinger.     Oer.  Pat. 
!      278    •:   •..  v  1908. 

oils  which  have  been  thickened  by  treatment  with 

containing  oxygen,  or  by  other  means,  are   mix«d 

with    mineral   oils  and    heated   to  about    80°  ('.    until   the 

pitchy  and  asphartic  constituents  have  leparated. — T.  P.  B. 

-       -  for  it*  manufacture.     L.  Derschow  and 
¥.(.  .London.     Bng.  Pat.  18,723,  Aug.  15, 1912. 

Sawdust  or  finely  divided   wood  (25  part-)  is  allowed 

n  r  cent,  of  it-  weight  of  petroleum 

milar  hydrocarbon   solvent,  and    i-   then    mixed,   by 
ding,  with  kki  :  odium  nap. — A.  S. 

I  -'sip'      Process  for  preparing  solid,  non  hygroscopic 
.     R.  Worm-.     Oer.  Fat.  282,691,  Oct  I,  1911. 

A    IKAIX  quantity  of  an   un.saponifiabl<-,   liquid   or  semi- 
liquid  ni  bible  in  water,  especially  a  bydro- 
ineorporated  with  the  soap;  the  addition  may 
b«-  |                lore,  during,  or  after  saponification. — T.  F.  B. 

Uions   of  organic   compound*   profl-ning   <»..//  ion      with 

irot'r;    Liquid  or  solid .     R.    Vidal,   Pan-.     Eng. 

Pat.  15327,  July  8,  1912. 

ft.  Pat.  445,053 of  1911  \  this. I.,  1912, 1190.— T.  F.  B. 


Oils  from  fullers'    earth    and   like,   materials ;     Process   of 

extracting .     L.   Fclizat,  Assignor  to  Soc.    Huilerie 

et   Savonnerie   de   Lurian,    Bouches-du-Rhone,  France. 
U.S.  Pat.  1,070,435,  Aug.  19,  1913. 

See  Fr.  Pat.  409,915  of  1909  ;  this  J.,  1910,  830.— T.  F.  B. 

Paraffin    wax   or   like   mixtures   of  substances   which   melt 
at     different     tctnperatures ;      Apparatus    for     sweating 

crude .     U.S.     Pat.     1,070,730.     Aug.     19,     1913. 

See  IIa. 
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Patents. 

Coating  composition  for  protecting  surfaces  against  rust  and 
corrosion.  T.  J.  Stevens,  Birmingham.  Eng.  Pat. 
24,391,  Oct.  25,  1912. 

The  coating  is  prepared  by  incorporating  magnetic  oxide 
of  iron  and  a  small  quantity  of  a  cobalt  salt,  preferably 
the  nitrate,  with  a  suitable  varnish  or  lacquer.  Claim  is 
made  specially  for  a  mixture  of  about  10  per  cent,  of 
copal  or  similar  gum,  35 — 40  per  cent,  of  turpentine, 
0-5 — 1  per  cent,  of  <i  cobalt  salt,  a  quick  drying  oil  in  excess 
of  the  ingredients  mentioned,  and  magnetic  oxide  of  iron. 

— A.  S. 


Zinc  sulphide  ; 
und  Sohn. 


Production  of- 


S.   E.  Goldschmidt 


Ger.  Pat.  262,701,  March  7,  1912. 

Zinc  sulphide,  suitable  for  use  as  a  pigment  and  possessing 
excellent  covering  power,  is  prepared  by  the  interaction 
of  a  solution  of  a  zinc  salt  and  a  suitable  sulphide  at  a 
temperature  higher  than  that  at  which  the  solution  boils 
under  atmospheric  pressure. — A.  S. 

Soots    of    various    origins ;     Process  for    improving  ■ 


O.  Dieffenbach  and  W.  Moldenhauer.  Ger.  Pat,  263,292, 
Feb.  18,  1912. 

Lampbi  ack  or  other  kind  of  soot  is  said  to  be  "  improved  " 
by  treatment  with  an  oxidising  agent,  such  as  an  alkali 
hypochloiite,  permanganate,  chromic  acid,  chlorine, 
bromine,  ferric  chloride,  etc. — T.  F.  B. 

Resins,    especially   bitumen,  from    natural   resin   mixtures 

or  crude  resin  ;  Process  for  obtaining .     C.  Melhardt. 

Ger.  Pat.  263,350,  March  4,  1913. 

Resinous  mixtures  such  as  stick  lac,  or  the  products 
obtained  from  them  or  from  crude  resins  by  extract  ien, 
dry  distillation,  or  volatilisation,  are  dissolved  in  sulphuric 
acid  of  60°  B.  (sp.  gr.  1-71)  and  precipitated  from  the 
solutions  by  diluting  with  water.  It  is  stated  that,  by 
using  acid  of  this  concentration,  the  resins  arc  purified 
without  decomposition,  whereas,  when  acid  of  66°  B. 
(sp.  gr.  1-842)  is  used,  EOluble  sulpho  derivatives  are 
produced,  and  acid  below  60°  B.  has  no  solvent  action. 
The  process  is  especially  applicable  to  the  extraction  of 
bitumen  and  montan  wax. — T.  F.  B. 


Resins  ;     Solvent  for 


-.     Badische    Anilin    und    S<  <!a 
Fabrik.     Ger.  Pat.  263,404,  Sept.  28,  1912. 

Solutions  of  resins,  especially  suitable  for  use  as  varnieh<  ■ 

or  lacquers,  are  obtained  by  the  use  of  cyclic  ketont  s  BB 
solvents,   either  alone  or   mix(  d   with  other  compounds. 

Cyclopontanone   and   cyclohexanone   are    mentioned   es 

especially  suitable,   being  easily  volatile;  and  having  the 
powet  to  dissolve  many  dye  stuffs. — T.  F.  B. 

Condensation  products  [artificial  resins] ;    Process  for  the 

manufacture   of .    F.    Pollak,    Berlin.     Eng.    Pat. 

18,281,  Aug.  8,  1912.     Under  Int.  Conv.,  Sept.  25,  1911. 

See  Fr.  Pat.  447,969  of  1912  ;  this  J.,  1913,  438.— T.  F.  B. 
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Compositions  of  matter  [artificial  resins]  and  methods  of 
producing  same.     W.  A.  Beattv,  New  York.     Eng.  Pat 
18,824,  Aug.  16,  1912. 

See  Fr.  Pat.  447,647  of  1912  ;  this  J.,  1913,  244.— T.  F.  B. 

Decalcomania  material.  E.  Meckbach,  Vohwinkel,  Assignor 
to  Farbenfabr.  vorm.  F.  Bayer  unci  Co.,  Elberfeld, 
Germany.     U.S.  Pat.  1,070,713,  Aug.  19,  1913. 

See  Fr.  Pat.  413,562  of  1910  ;  this  J.,  1910,  1120.—  T.F.B. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 

Patents. 

Gutta-percha,  indiarubber,  and  other  like  gums  ;   Extracting 

and    purifying from    raw    materials.     G.     Hughes, 

London.     From  E.   C.  Larsen,   Hongkong.     Eng.   Pat. 
26,277,  Nov.  15,  1912. 

The  leaves  and  branches  of  the  gutta-yielding  or  like  trees 
are  crushed  mechanically,  the  pulp  mixed  with  15 — 20 
per  cent,  of  gutta  in  small  pieces,  heated  under  pressure 
at  110° — 125°  C,  pulverised,  and  washed  with  cold  water 
on  heated  rollers.  Or,  the  pulp  may  be  boiled  before  the 
addition  of  the  gutta,  and  then,  after  addition  of  the  same, 
washed  in  hot  or  boiling  water  (fresh  or  salt),  and  the 
temperature  of  the  bath  reduced  to  80° — 100°  C.  :  the 
floating  gum  is  removed  from  the  surface  of  the  water, 
and  the  remainder,  which  sinks,  is  washed  by  a  stream 
of  water. — A.  S. 

Rubber    mixings ;      Process    for    preparing  — — .     C.     F. 
Boehringer  und  Sonne.     Gcr.  Pat,  262,563,  May  29, 1912. 

The  resinous  chlorinated  products,  containing  at  least 
20  per  cent,  of  chlorine,  obtained  from  vegetable  or 
animal  oils,  fats,  or  waxes,  resins  and  their  distillation 
products,  mineral  oils,  mineral  wax,  or  montan  wax 
(see  this  J.,  1913,  499,  613)  are  incorporated,  either  singly 
or  in  mixtures,  with  rubber,  and  the  resulting  mass  is 
vulcanised.— T.  F.  B. 


Vulcanising  rubber  articles  and  the  like  ;    Process  for . 

G.  Bernstein.     Ger.  Pat.  262,708,  July  27,  1912. 

Rubber  articles  containing  sulphur,  sulphides,  or  other 
vulcanising  agents,  are  submitted  to  the  action  of  photo- 
chemical light  rays,  especially  violet  or  ultraviolet  rays. 
The  vulcanisation  may  be  effected  under  increased  or 
reduced  pressure,  and  at  the  ordinary  or  high  temperature. 
The  ozone  formed  during  the  process  is  removed  at  once. 

— T.  F.  B. 

Caoutchouc,  and  caoutchouc-like  substances  ;  Production  of 
coloured .  P.  A.  Newton,  London.  From  Farben- 
fabr. vorm.  F.  Bayer  und  Co.,  Elberfeld,  Cermanv. 
Eng.   Pat.   17,830,  Aug.   1,   1912. 

See  Fr.  Pat.  450,567  of  1912  ;  this  J.,  1913,  615.— T.  F.  B. 

Caoutchouc  sttbstance  and  process  of  making  same.  F. 
Hofmann  and  C.  Coutelle,  Assignors  to  Farbenfabr. 
vorm.  F.  Baver  und  Co.,  Elberfeld,  Germany.  U.S. 
Pat.  1,069,951,  Aug.  12,  1913. 

See  Eng.  Pat.  15,254  of  1910  ;  this  J.,  1910,  1215.— T.F.B. 


Caoutchouc  substances  ;    Production  of  - 


.  F.  Hofmann 
and  C.  Coutelle,  Assignors  to  Farbenfabr.  vorm.  F. 
Baver  und  Co.,  Elberfeld,  Germany.  U.S.  Pats. 
1,070,258  and  1,070,259,  Aug.  12,  1913. 

See  Fr.  Pat.  419,316  of  1910  ;  this  J.,  1911,  226.— T.  F.  B. 

Process  of  producing  isoprene.     Eng..  Pat.    13,327.     U.S. 
Pat,   1,070,120.     See  XX. 

Process    of    producing     fi-y-divulhyUryihrene.     U.S.     Pat. 
1,069,423.     See  XX. 


Process    for    preparing    erythrene.     Ger.     Pats.     262  553 
262,884,  etc.     See  XX. 


XV.— LEATHER;    BONE;    HORN;     GLUE.. 

Patents. 

Tanning    agents ;     Manufacture    of    soluble .     J.     Y.. 

Johnson,   London.     From    Badische   Anilin   und    Srda 
Fabrik.     Eng.  Pat.  24,982,  October  31,  1912. 

Condensation  products  of  aromatic  phenols  or  their 
sulphonic  acids,  with  or  without  the  addition  of  formalde- 
hyde, as  obtained  under  Eng.  Pats.  8511  and  24,216  of 
1912  (this  J.,  1912,  668),  are  used  to  render  soluble  the 
insufficiently  soluble  portions  of  vegetable  tanning 
extracts.  Example  :  500  parts  of  quebracho  extract  of 
18°— 20°  B.  (sp.  gr.  1-142— 1-162)  is  treated  with  the 
sodium  salt  of  the  product  obtained  from  formaldehyde 
and  cresol-sulphonic  acid,  dissolved  in  100  parts  of  water.. 
After  stirring  for  a  time,  the  extract,  which  is  at  fir^t 
thick  and  viscous,  becomes  thin  and  is  then  soluble  in 
water.  Mangrove  and  chestnut  extracts  may  also  be 
treated,  with  similar  results. — D.  J.  L. 

Vulcanised  fibre-board  for    use    as    substitute  for    leather,. 

especially  sole  leather  ;     Process  for   impregnating . 

Hanseatische      Vulkanfiber-Gcs.  m.  b.  H.       Ger     Pat 
262,946,  June  8,  1912. 

Vulcanised  fibre-board  is  dried  in  air  and  immersed  in  an 
emulsion  of  five  parts  of  oil  with  two  parts  of  1  per  cent., 
caustic  potash  solution  ;  after  drying  by  aid  of  heat  it  is 
immersed  in  a  mixture  of  50  parts  of 'the  oil  emulsion,. 
45  parts  of  oil,  and  5  parts  of  rubber  resin,  again  dri<  d., 
and  finally  coated  with  a  solution  of  rubber  in  solvei  t 
naphtha.— T.  F.  B. 

Compounds  suitable  for  tanning  ;    Manufacture  and  employ- 
ment of .     J.  Y.  Johnson,  London.     From  Badische 

Anilin    und    Soda    Fabrik,    Ludwigshafen    on    Rhine, 
Germany.     Eng.  Pat.  24,216,  Oct.  23,  1912. 

See  Fr.  Pat,  451,876  of  1912  :  this  J.,  1913,  668.— T.  F.  B.. 


XVI.— SOLLS  ;  FERTILISERS. 

Soil;    Investigations  on  the  protozoa  of - 


-.    T.  Goodcv. 
Brit.  Assn.  Report,  1913.       (See  also" this  J.,  1912,  243")) 

Investigation  indicates  that  ciliated  protozoa  are  only 
present  in  the  soil  in  an  encysted  condition  and  therefore 
cannot  inhibit  bacterial  activity.  Partial  sterilisation  had 
no  effect  on  the  rate  of  development  of  bacteria  in  a  soil, 
kept  since  1846  at  Rothanisted  which  contained  no  protozoa. 
But  a  soil  of  1870,  which  contained  a  few  protozoa,  was 
improved  by  partial  sterilisation,  inasmuch  as  the 
destruction  of  the  protozoa  permitted  the  bacteria  to 
thrive.    Amoeba  and  flagellates  act  as  the  limiting  factors. 

— E.  I".  A. 

Nitrogen   fixation    and    plant    orou-th  :     Kffut    of    tohtbU 

hurnates    on .     W.     B.     Bottomley.     Brit.    A'soc.,. 

Birmingham,  1913.     Sect.  M.     [Advance  proof.] 

The  insoluble  hnmic  acid  present  in  peat  i.<  converted 
into  solublr*  humate  by  the  action  of  certain  aerobic  soil 
bacteria  and  the  treated  peat,  after  sterilisation,  forma 
a  suitable  medium  for  nitrogen-fixing  bacteria  :  it  i* 
inoculated  with  the  latter  and  either  applied  directly  to 
the  soil  or  used  for  the  preparation  of  a  culture  solution. 
The  prepared  peat  not  only  increases  the  fixation  of 
nitrogen  by  the  soil  but  also  has  a  favourable  effect  on 
plant  growth.  Considerably  increased  yields  of  radishes, 
lettuce,  turnips  and  pt>tat*)<rs  kave  been  obtained  with  it  . 

—A.  S. 
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Ammonium    humate    <i«    <i    source   of   nitrogen   for  plants. 

\V.    1>     Bottomley.      Brit.    Assoc,    Birmingham,    1913. 

B  ;.  K.  [Adnu a  proof.] 
Amwmnm  humate  has  been  found  capable  of  supplying 
the  nitrogen  need  of  plants  if  soluble  phosphates  and 
potassium  salts  be  present  :  it  promotes  the  general 
growth  and  has  ■  remarkable  effect  on  the  root  develop- 
ment of  plants.  It  i>  prepared  by  extracting  bacteria- 
treated  peat  (see  preceding  abstract)  with  water,  precipi- 
tating hemic  acid  from  the  solution  by  hydrochloric  acid, 
-and  dissolving  the  washed  precipitate  in  ammonia 
solution. — A.  Js 

Patents. 

JPtnntet  in  the  soil  ;    Process  for  the  destruction  of  animal 

and     m  .     L.     Hiltner,     Munich,     Germany. 

i    8.  l'at.  1,070,808,  Aug.  19,  1913. 

Anthracene  oil  is  introduced  into  the  ground,  together 
-with  a  material,  such  as  humus,  capable  of  accelerating 
■decomposition. — F.  Sodn. 

Xitrolim  [crude  calcium  cyanamide]  ;   Process  for  converting 

into  a  fertiliser  which  is  not  dust;/  and  only  feebly 

caustic,    bu    means   of   sulphite-cellulose   iva-ste    lyes.     M. 
Midler.     Ger.  Pat.  2t>2.473.  Nov.  28,  1912. 

The  nitrolim  is  mixed  with  the  powdered  evaporation 
reaidne  of  sulphite-cellulose  waste  lyes  containing  about 
12  i*>r  cent,  of  water  ;  or  the  completely  dried  evaporation 
residua  may  be  used,  and  the  mixture  then  exposed  to  the 
■air  or  treated  in  another  suitable  way  until  it  has  absorbed 
sufficient  water  to  form  a  product  free  from  carbide  and 
showing  no  tendency  to  produce  dust. — A.  S. 


XVII.^UGARS  ;   STARCHES  ;  GUMS. 

pyridine  bases  [for  denaturing  duty-free  sugar]  ;    Examin- 
ation of [in  Germany].     Vorschrift  aus  den  Zucker- 

steiierAu-sfuhruriL'-lx-timmungen  der  deutschen  Zollbe- 
horde  vom  Aug.  1,  1913.     Chem.-Zeit.,  1913,  37,  1035. 

^1).  Colour.     Should  not  be  darker  than  that  of  a  freshly- 
prepared  solution  of  2  c.c.  of  N/10  iodine  in   1   litre  of 
water.     (2).  Brfvuiour  with  cadmium  chloride.      10  c.c.   of 
lution   containing   10  c.c.   of  the   pyridine   bases  per 
litr>-  are  -haken  vigorously  with  5  c.c.  of  a  solution  of 
-5  gnus,    of   anhydrous   cadmium  chloride   in    100  c.c.   of 
r.      Within   10  minutes  a  crystalline  precipitate  (not 
'tun   2">  ■»'■«    after  drying  at  50° — 70°  C.)  should 
appear.     (3).    Test   with   Xyster's   reagent.     10   c.c.    of   a 
.•ion  of  th<-  pyridine  bases  (see  2)  should  give  a  white 
precipitate  with  5  c.c.  of  Nessler's  reagent.     (4).  Boiling 
point.     At  lea.-.t  50  per  cent,  (by  vol.)  should  distil  at  a 
temperature  not  above  140°  C,  and  90  per  cent,   up  to 
160"'  CL     (5).    Miscibility  with  water.     50  C.c.  should  give 
with  100  c.c.  of  water  a  dear  or  faintly  opalescent  solution, 
without    any    formation    of    layer-,     (<>).     Water-content. 
■  with  SOe.e.  of -odium  hydroxide  solution 

:>.   nr.    1-40;    after  -■  the  upper  layer  should 

am 'unt  to  al  18*8  C.c.     (7).  Titration.     10  c.c.  of  a 

•olution  containing  10  <  c.  of  pyridini   be*  -  jmt  100  c.e., 

•.vi'h  .V  |i)  lalphnrk  acid  till  a  drop  of  the 

liquid   gives  on   Congo   paper  (paper  impregnated   with 

lotion  of  1  yrm.  of  Congo  red  in  1  litre  of  water)  a 
-[*>•  with  a  distinct  bine  border  which  soon  disappears 
again  :    not  less  th.it.   B  B  I   B.  of  acid     bonld  be  required. 

Full  detafli  of  the  mode  of  carrying  out  the  tests  are 

•given. —  I 

•  of  beetroot  \juiu»\and  maiassi       Hertinand. 
XVIII. 

l'\TENT9. 

Sugar  ran*  and  nthtr  sacchariferou*  plants  i    Process  for 
■■itnmg  juiee  frr,m .     0.   Mengelbier.     Qtt.   nit. 

Tvr.  b*Ka*»e.   m   between   two   pri  introdnced 

in*"  a  dosed  receptacle,  in  whieh  it   i«  treated  first  with 
^team,  p  •'  under  preteure,  and  then  with  the  Hi 


sary  quantity  of  sweet-water  or  wash-water.  Or, 
the  bagasse  may  bo  passed  continuously  through  a 
receptacle  divided  into  two  compartments  one  behind  the 
other  :  steam  is  passe.i  into  the  first  compartment  and 
sweet -water  or  wash -water  into  the  second.  One  or 
more  auxiliary  chambers  may  be  disposed  on  either  side 
of  the  receptacle,  in  order  that  any  steam  escaping  owing 
to  leakage  may  be  condensed  on  the  bagasse  entering  or 
leaving  the  receptacle. — A.  S. 

Sugar;     Process  for   denaturing for    the    purpose    of 

preparing  a  ivinter  food  for  bees.     E.  Hcrbst.     Ger.  Pat. 
262,852,  March  2,  1911. 

Bone  oil  (Dippel's  animal  oil)  or  tar  is  used  as  denaturing 
material. — A.  S. 

Itaffinade    (white    sugar)    direct   from    raw    sugar-juices  ; 

Process  for  the  manufacture  of .     A.  Wijnberg  and 

J.    N.    A.    Sauer,    Amsterdam.     U.S.    Pat.    1,070.654, 
Aug.  19,  1913. 

See  Eng.  Pat.  21,204  of  1911  ;  this  J.,  1912, 1047.— T.  F.  B. 

Starch-containing  material  ;  Treatment  of and  products 

obtained   therefrom.     A.    P.    Anderson,    Chicago.     Eng. 
Pat.  18,946,  Aug.  19,  1912. 

See  U.S.    Pats.    1,035,829,    1,035.830,   and   1.035,831    of 
1912  ;  this  J.,  1912,  944.— T.  F.  B. 


Cereal  grains  ;    Treatment  of- 


-.  Treatment  and  drying 
of  cereal  grains.  A.  P.  Anderson,  Chicago.  Eng.  Pats. 
18,947  and  18,948,  Aug.  19,  1912. 

See  U.S.  Pats.  1,035,838  and  1,035,839  of  1912  ;    this  J., 
1912,  944,  945.— T.  F.  B. 

Starch     or     starch-containing     materials  ;      Production     of 

puffed    or    swelled .     A.     P.     Anderson,     Chicago. 

Eng.  Pat.  18,949,  Aug.  19,  1912. 

See   U.S.    Pats.    1,035,835,    1,035,836,   and    1,035,837   of 
1912  ;   this  J.,  1912,  944.— T.  F.  B. 

Starch  and  other  materials  ;    Apparatus  for  the  treatment 

of .     A.  P.  Anderson,  Chicago.     Eng.  Pat.  18,950, 

Aug.  19,  1912. 

See  U.S.  Pats.  1,035,840  and  1,035,842  of  1912;    this  J., 
1912,  945.— T.  F.  B. 


XVIII.— FERMENTATION    INDUSTRIES. 

Diastase  rendered  inactive  by  heating  ;  Action  of  hydrochloric 

acid     and     ammonia     on .     XI.     T.     Panzer.     Z. 

physiol.  Chem.,  1913,  87,  115—121. 

The  experiments  were  carried  out  as  with  active  diastase 
(see  this  J.,  1913,  620)  and  the  results  obtained  were 
substantially  the  same,  but  after  the  treatment  with 
hydrochloric  acid  and  ammonia  the  enzyme  regained 
slight  but  distinct  hydrolytic  activity  (cp.  this  J.,  1913, 
837,  838).— J.  H.  L. 


Alcoholic  fermentation  ;  Catalysers  of  ■ 


-.      II.     H.  Elder. 

Z.  physiol.  Chem.,  1913,  87,  142—144  (sec  this  J.,  1913, 

762). 

The  salts  of  aliphatic  acids,  which  accelerate  fermentation 
by  living  yeast  (loc.  cit.),  arc  not  appreciably  if  at  all 
adsorbed  by  the  outer  membrane  of  the  yeast.  As  very 
slight  adsorption,  not  recognisable  by  chemical  test  . 
might  suffice  to  modify  the  surface  tension  at  the  cell 
wall  and  thereby  influence  fermentation,  the  behaviour 
of  living  yeast  towards  a  number  of  salts  of  organic  dye 
stuffs  was  investigated.  It  was  found  that  whilst  tome 
of  the  latter  wire  readily  adsorbed,  and  some  not  at  all, 
others  were  adsorbed  to  an  extent  depending  on  the 
fermentative  act ivity  of  the  yeast.  Lundberg  (Z.  Garungs* 
physiol.,  1913,  2,  223)  has  observed  that  the  fermentative 
activity  of  yeast  has  also  an  influence  on  its  power  of 
resistance    towards    the    poisonous    action    of   cyelairiine. 

— -J.  H.  L. 
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Alcoholic  fermentation  ;   Influence  of  inorganic  salts  on  the 

course  of .     Salts  of  tin  and  bismuth.     M.  E.  Pozzi- 

Escot,     Bull.  Assoc.  Chim.  Sucr.,  1913,  31,  49—53. 

The  experimental  results  obtained  by  the  author  do  not 
confirm  those  published  by  Gimel  (this  J.,  1909,  34). 
Basic  bismuth  nitrate,  which  according  to  Gimel  accelerates 
fermentation,  is,  when  well  washed  with  hot  water,  quite 
insoluble  in  culture  liquids  and  exerts  no  influence  what- 
ever. Stannous  chloride,  even  in  minute  quantities, 
was  found  to  have  a  retarding  influence,  especially  during 
the  first  few  days  of  fermentation,  and  it  diminished 
the  total  quantity  of  carbon  dioxide  produced  in  six 
days.  Yeast  appears  to  become  to  some  extent  acclimatised 
to  the  presence  of  tin  salts,  but  does  not  then  ferment 
very  vigorously,  and  unless  frequently  revivified  by  culti- 
vation in  normal  media,  it  degenerates  rapidly.  Stannic 
chloride  appears  to  be  more  toxic  than  stannous  chloride. 

—J.  H.  L. 

Beetroot  [juices]  and  molasses  ;  New  method  of  fermentation 

of .     Martinand.     Bull.  Assoc.  Chim.  Sucr.,  1913, 

31,  29—31. 

In  the  manufacture  of  alcohol  from  beetroots,  the  juice 
is  commonly  acidified  with  sulphuric  acid  prior  to  fermen- 
latior,  in  order  to  check  the  development  of  foreign  organ- 
isms. The  author  recommends  the  use  of  sulphurous  acid 
in  place  of  sulphuric  acid.  If  beet  juice  is  treated  with 
sulphurous  acid  (e.g.,  053  grm.  S02  per  litre)  and  yeast 
is  added,  fermentation  commences  rather  slowly  because 
most  of  the  acid  remains  in  the  free  state.  If,  however, 
the  sulphited  juice  is  mixed  with  about  1/3  of  its  volume 
of  juice  already  in  vigorous  fermentation,  a  rapid  and 
satisfactory  fermentation  of  the  whole  is  ensured  ;  the 
greater  part  of  the  sulphurous  acid  enters  into  combination 
with  reducing  sugars  and  acetaldehyde  but  at  the  same 
time  retains  more  or  less  of  its  antiseptic  action  towards 
foreign  organisms.  A  part  of  the  juice  fermented  in  this 
way  may  be  usedf  or  starting  fermentat  ion  in  fresh  sulphited 
juice  ;  the  yeast  remains  pure  and  may  be  employed  foi 
successive  fermentations  without  further  treatment.  The 
same  procedure  may  be  applied  to  the  fermentation  of 
molasses. — J.  H.  L. 

Enzymes  ;   Nature  of and  of  their  action  on  hydrolytic 

agents.     E.  F.  and  H.  E.  Armstrong.     See  XXIV. 

Patents. 

Hops;   Process  for  extracting .     W.  E.  Lake,  LondoD. 

From  Maschinenfabr.  F.  Weigel  Nachf.  Akt.-Ges., 
Niesse-Neuland,  Germany.  Eng.  Pat.  22,039,  Sept,  27, 
1912. 

See  Fr.  Pat.  448,989  of  1912  ;  this  J.,  1913,  503.— T.  F.  B. 

Granular  materials,  such  as  grain,  malt,  seeds,  and  the  like  ; 

Drum  for  the  treatment  of with  liquids  or  gases. 

L.  Topf,  Erfurt,  Germanv.  Eng.  Pat.  23,366,  Oct.  12, 
1912. 

See  Fr.  Pat,  451,726  of  1912  ;  this  J.,  1913,  764.— T.  F.  B. 

Alcoholic  fermentations  ;    Method  of  utilising  volatile  pro- 
ducts of and  apparatus  therefor.     J.  F.  Wittemann, 

New  York.     Eng.  Pat.  15,592,  July  3,  1912. 

See  U.S.  Pat,  1,029,838  of  1912  ;  this  J.,  1912,697.— T.F.B. 

Dealcoholising  beverages  ;  Process  of .     C.  Jung,  Lorch 

on  Rhine,  Germany.  U.S.  Pat.  1,071,238,  Aug.  26, 
1913. 

Se>:  Ger.  Pat.  193,879  of  1906  ;  this  J.,  1908,  464.— T.  F.  B. 


XIXa.- FOODS. 

Patents. 

Mill:  tester.     O.    Schupp,   Langewiesen,  Germany.     Eng. 
Pat.  4088,  Feb.   17,   1913. 

A  lactomktek  for  household  use  is  provided  with  a  paper 
scale,  divided  into  coloured  zones,  indicating  the  quality 
of  the  milk  (whether  pure,  watered,  etc.). — W.  P.  S. 


Milk ;     Manufacture   of  desiccated 


J.  D.  Davies, 
Greenwich,  Conn.,  Assignor  to  National  White  Cross 
Milk  Co.,  Jerscv  City,  N.J.  U.S.  Pat.  1,070,781,  Aug.  19, 
1913. 

Milk  is  concentrated  so  as  to  form  a  powder  containing 
only  a  small  proportion  of  water  and  the  powder  is  pressed 
into  a  block  which  is  then  cut  up  into  fine  shavings.  The 
block  may  also  be  formed  by  adding  cream  or  water  to  dried 
milk  and  pressing  the  mixture. — W.  P.  S. 


Margarine  and   the   like;     Manufacture   of .     E.    Y. 

Schou,  Copenhagen.     Eng.  Pat.  4278,  Feb.  19,  1913. 

See  Fr.  Pat.  454,640  of  1913  ;  this  J.,  1913,  880.— T.  F.  B. 


Sterilising  7nilk  and  other  liquids  ;   Process  and  apparatus 

for .     O.   Lobeck,   Leipsic,   Germanv.     Eng.   Pats. 

14,249  and  11,256  of  1913,  dates  of  appl.,  Aug.  16,  1912. 

See  Fr.  Pat,  447,458  of  1912  ;  this  J.,  1913,  249.— T.  F.  B. 

Coffee-beans  ;    Process  of  treating for  the  elimination 

of  deleterious  constituents  thereof.     F.  Schmidt,  Hamburg, 
Germany.     U.S.  Pat.  1,069,982,  Aug.  12,  1913. 

See  Fr.  Pat.  449,343  of  1912  ;  this  J.,  1913,  504.— T.  F.  B. 


XIXb.— WATER  PURIFICATION;  SANITATION, 

London  waters ;    Chemical  and  bacteriological  examination 

of  the .     A.  C.  Houston.     Seventh  Annual  Report  of 

the  Metr.  Water  Board.     April,    1913.     (See   also  this 
J.,  1912,  355.) 

This  report  covers  the  year  ended  31  March,  1913.  The 
most  notable  event  was  the  opening  of  the  Chingford 
reservoir  on  the  river  Lea.  The  reservoir  has  a  capacity  of 
3000  million  gallons  and  is  supplied  by  Humphrey  pumps 
lifting  180  million  gallons  per  day.  There  was  considerable 
complaint  from  consumers  about  the  unpleasant  "geran- 
ium "  taste  and  smell  of  the  water  from  the  Staines  reser- 
voirs. This  was  found  to  be  due  to  the  excessive  develop- 
ment of  Tabellaria  in  the  reservoirs,  which  rendered  the 
water  almost  undrinkable  at  times,  although  it  was  quite 
innocuous.  As  regards  the  quality  of  the  filtered  water, 
the  author  remarks  that  the  best  month  results  were 
remarkably  good,  in  some  cases  all  the  samples  being  first 
class,  that  is,  containing  no  B.  coli  in  100  c.c,  but  the 
worst  month  results  were  open  to  criticism,  as  frequently 
only  half  the  samples  could  be  regarded  as  first  class. 
Full  tables  with  details  of  the  chemical  and  bacteriological 
results  for  the  raw  and  filtered  waters  throughout  the  year 
are  given.  The  author  considers  the  means  now  adopted 
for  the  purification  of  the  supply  to  be  such  as  to  render  the 
water  reasonably,  if  not  absolutely,  safe  for  drinking 
purposes. — J.  H.  J. 

Mercury  cyanatc,  pure,  and  containing  mercury  cyanide  ; 

Disinfecting  action  of .     H.  Kiihl.     Arch.  Pharm., 

1913,  251,  340—349. 
The  disinfecting  powers  of  mercury  cyanatc  of  99  per  cent. 
purity  and  oi  a  mixture  of  33-3  per  cent,  of  cyanate  with  66-  / 
per  cent,  of  the  much  less  active  cyanide  were  found  to  bo 
practically  identical.  Also,  an  addition  of  1  part  of 
'sodium  chloride  to  2  parts  of  mercury  cyanatc  was  found 
to  increase  the  disinfecting  power  of  the  latter.  It  is  con- 
cluded that  when  a  -all  of  low  bactericidal  powci  i-  added  to 
a  solution  of  a  poison  in  water,  t  he  toxicity  of  t  he  latter  is  not 
always  depressed.  The  hydroxy]  ions  play  an  important 
part'in  the  relations  between  the  poison  and  the  solvent 
and  also  between  the  poison  and  the  protoplasm.  Sodium 
chloride  has  no  disinfecting  power  its.  If.  but  may  favour 
the  absorption  of  the  poison  by  the  protoplasm.  Bacteria 
are  stated  to  havo  more  resistance  towards  disinfecting 
agents  when  under  favourable  conditions  as  to  nutriment. 
6  — F.  Shdn. 
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r  irons. 

Water;      Ttmtmamt     of [softening).     J.     F.     Meyer, 

Bradford.     Bog.  Pat  13,704,  June  11,  1912. 

Thk  water  ■  treated  in  ■  dosed  Teasel  with  a  quantity  of 
inorganic  or  organic  acids,  or  acid-salts,  sufficient  to 
the  salts  constituting'  the  temporary  hardness. 
The  air  is  then  exhausted  from  the  vessel  and  a  current 
of  air  is  passed  through  the  water  in  order  to  remove  the 
liberated  carbon  dioxide.  Finally,  the  water  is  filtered 
through  a  layer  of  natural  or  artificial  zeolites. — W.  P.  S. 


r  ;     Process  for    purifying 


F.    W.    Drechsler, 


Dresden.  Germany.     Eng.  Pat.   1416,  Jan.  17,  1913. 

The  water  is  treated  with  a  quantity  of  ferric  or  aluminium 
sulphate  and  potassium  manganate  or  permanganate 
i-  then  added  while  a  current  of  air  is  blown  through  the 
r.  From  S  to  10  grms.  of  manganatc  or  permanganate 
are  added  to  each  cubic  metre  of  water.  (Reference  is 
directed  to  Enc  Pats.  2H74  of  18(55  :  3038  of  1884  ;  22,132 
of  1895  ;  821  of  ls<>ti  ;  9665  of  1908  ;  and  20,556  of  1911 ; 
this  J.,  1909,  216  :    1912,  508.)— W.  P.  S. 

Wnlfr  ;   Process  for  removing  iron  from .     M.  Wagner. 

r.  Pat.  261,636,  Oct.   15,  1910. 

The  water  is  mixed  with  excess  of  air  and  allowed  to  fall 
v  through  a  tube  into  a  chamber,  from  which  it  is 
forced  upwards  through  a  suitable  mass  of  filtering 
material.  The  water  then  overflows  into  another  tube 
leading  to  a  settling  chamber,  where  the  iron  mud  is 
deposited,  and  whence  the  purified  water  is  run  off. — T.F.B. 

igr  and  thf  like  .    Apparatus  for  the  bacterial  treatment 

of .     E.  J.    M.  Janvier,  Paris.     Eng.  Pat.  29,192, 

Dec.  18,  1912.     Under  Int.  Conv.,  Feb.  6,  1912. 

A  creuminary  separator  or  detritus  tank,  fitted  with  a 
manhole  and  a  flushing  pipe,  communicates  with  a  septic 
tank  by  way  of  a  — j  pipe,  which  also  serves  as  an  aeration 
pipe  and  is  fitted  with  a  water-seal.  The  septic  tank 
comprises  a  cylindrical  chamber,  from  the  bottom  of  which 
a  separating  partition,  provided  with  openings  at  a 
predetermined  height,  rises  almost  to  the  top  of  the 
chamber  in  such  a  manner  that  fermentation  is  localised 
and  liquid  only  is  allowed  to  pass  through  the  openings 
to  the  top  of  the  tank.  The  fermented  liquid  passes  from 
th*  '  ink  through  a  strainer,  containing  sand,  slag, 

eok'-,  or  th*  like,  into  a  sprinkler,  which  delivers  it  over 
th"  surface  of  a  bacteria)  filter.  The  latter  comprises 
a  verti-al  rhamlxr,  in  which  a  number  of  perforated 
tra-.  •  t-.  BOBtaJning  peat,  clinkers,  broken  bricks, 

■■■.•■  Kke,  are  arranged  one  above  the  other,  care  being 

B    that    there    is    no    contact     between    the    filtering 
material  and  the  wall-  of  the  BHei  ore  complete 

aeration.     Thf   entire   apparatus   may   be  constructed  of 
rthomrare,  fibre  eement,  or  sheet-iron. 

— O.  R. 

n/,f*iratu*   \fi,r  teW0Qt\  ',     Ehrtriral .      R, 

W.  A  on,  N.J..  Assignor  to  National  Purifica- 

tion <V,  New  York.     l">.  Pat.  1,069,988,  Aug.  12,  1913. 
Kr.r'TRoi.vTi'  » <  11- ..  parete  compartments 

d  in  a  precipitation  tank  ;  each  cell  ■  provided 
with  a  perforated  netalhc  bottom  which  constitutes 
one  electrode,  the  other  electrode  being  arrant  d  vertically 
in  th*  ee||.  Th<>  electrodes  are  connected  with  a  source 
of     e|ertrierty      and      the  .  d     upwards 

through  the  compartment-  and  ecUa.  Mean-  are  provided 
at    th'    bottom  •    •    r«  novfcaj    precipitated 

substances.— W    I 

Sludg'         FrOCtM  for   'renting .       K.    Stciirr,    .Vustadt 

onlla-    '  .any.      I  P*4    I  .<  >T  I  .:',*,  7,  Aug.  28,  I  913. 

IV.  •:.-'.  1912,744.— T.  P.  H. 

Ozonidc*  ;   Proimetion  of  gattome .     Eng.  Pat.  27,371. 
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Apomorphine  hydrochloride  ;  Formula  of- 


■.     V.  Paolini. 
Atti  R.  Accad.  dei  Lincei,  Roma,  1913,  22,  II.,  121—125. 

Analysis  of  a  number  of  samples  of  different  origin  showed 
that  crystallised  apomorphine  hydrochloride  has  the 
formula,'  C,7H1702N,HC1  +  £H20.  Two  samples  gave 
lower  figures  for  the  percentage  of  water  of  crystallisation, 
but  gave  correct  results  after  liberating  the  base  and 
re-converting  this  into  hydrochloride.  A  determination 
of  the  molecular  weight  of  the  dibenzoyl-dcrivativc  of 
apomorphine  gave  a  result  in  agreement  with  the 
above  formula,  thus  showing  that  the  formula, 
C3«HS,05N2,2HC1,2H20,  proposed  by  Dott  (Pharm.  J., 
1908,  27,  [4],  801)  is  untenable.— A.  S. 

Berberine.  Berberrubine.  G.  Frerichs  and  P.  Stoepel. 
Arch.  Pharm.,  1913,  251,  321—339.  (See  this  J.,  1910, 
715.) 

Good  yields  of  berberrubine  can  be  obtained  by  heating 
berberine  chloride  in  a  flask  in  a  paraffin  bath  at  190°  C, 
the  air  having  been  previously  displaced  by  a  current  of 
carbon  dioxide.  Ethylberberrubinc  iodide  is  converted 
by  boiling  with  alkali  and  acetone  into  the  acetone 
compound,  C21H20NO4,CH2CO-CH3,  m.pt.  159°  C.  When 
ethylberberine  chloride  is  reduced  by  means  of  zinc  and 
sulphuric  acid,  tctrahydroethylberberine  (tetrahydrohomo- 
berberine),  C2lH23N04,  is  produced,  which  melts  at  129°  C. 
Berberrubine  readily  condenses  with  the  ethyl  esters 
of  bromacetic  and  a-bromopropionic  acids.  Oxidation  of 
berberrubine  with  hot  nitric  acid  leads  to  the  production  of 
a  ketone  and  an  acid.  The  former  can  be  reduced  by 
means  of  sulphurous  acid  to  berberrubinol,  Cl8H,3N04. 
Treatment  with  sodium  hypochlorite  produces  cbloro- 
berberrubine,  C19H14C1N04,  from  which  chloroberberine 
is  prepared.  The  corresponding  bromine  compounds 
are  prepared  by  using  sodium  hypobromite. — F.  Shdn. 


Henbane   leaves ;     Commercial 


-.     O.    Anselmino    and 
E.  Gilg.     Arch.  Pharm.,  1913,  251.  367—376. 

An  examination  of  samples  of  henbane  leaves  obtained 
from  various  commercial  houses  was  made.  None  of 
these  corresponded  with  the  requirements  of  the  German 
Pharmacopoeia,  5th  Edn.  Instead  of  the  leaves  stripped 
from  the  flowering  stem,  many  samples  consisted  of  the 
entire  plant,  or  the  first  year's  crown  of  leaves  gathered 
from  the  biennial  Hyoscyamus  niger.  For  preparing  the 
powdered  drug,  the  Hcrba  Hyoscami  is  generally  used. 
In  Belgium  and  Southern  Germany  the  biennial  variety  is 
sown  in  fields,  and  the  crown  of  leaves  cut  off  during  the 
first  year.  When  these  are  dried  artificially  a  drug  with 
a  good  appearance  is  obtained.  This  form,  as  well  as  the 
commercial  entire  plant  or  Hcrba,  should  be  recognised 
by  the  Pharmacopoeia.  The  microscopical  characters 
given  in  the  Pharmacopoeia  for  the  crystals  found  in  the 
leaves  apply  only  to  young  leaves.  Tho  crystal  sand 
there  described  is  too  rare  to  servo  as  a  means  of  identifica- 
tion. The  official  figures  for  alkaloid  content  appear 
to  be  based  on  results  obtained  from  the  herb  and  not  from 
the  leaves. — F.  Shdn. 

Betel  vine   (Piper   belle)  ;     Studies   in   the   chemistry   unrl 

physiology  of  the  leaves  of  the and  of  th<  commercial 

bhaching  of  betel  PtfM  (60060.  II.  II.  Mann,  I).  L. 
Sahasrabuddho,  and  V.  (!.  Pat warrlhan.  Hem.  F ><[>. 
A.'iic.    India,  ('hem.  Series,    1013,  3,   17—68. 

Tin;  main   stems,  branches,  and  leaves  of  the   betel  vine 

contain    considerable   quantities    of    potassium    nitrate; 

in  the  main  vine.  I  lie  a  mount  increases  from  ftboul  0  7  per 

cent,  at  t  he  baaetoaboul  4-5  percent,  ai  t  he  tip,  calculated 

on  the  dry  matter;  the  haves  contain  amounts  Varying 
from  about  0'8  per  cent,  in  t  he  young  leaves  to  about 
2-7  jxt  cent,  in  I  DC    mature  left VeS.      The  const  it  uents  of  the 

leaves,  as determined  by  the  method  of  Brown  and  Blorrii 

(Chem.  Soe.  Trans..  1893,  604)  are  as  follows  :— Reducing 

sugars,  1-41  to  317  per  cent.;  non -reducing  sugars, 
Q-59  to  2-48  percent. ;  starch,  10  to  1*2  percent.;  essential 


Vol.  XXXIL.No.18.]    Cl.  XX.— ORGANIC  PRODUCTS ;  MEDICINAL  SUBSTANCES  ;  ESSENTIAL  OILS.       923 


oil,  0-8  to  1-8  per  cent.  ;  tannin.  097  to  1-30  per  cent.  : 
the  diastatic  activity  of  the  leaves  varies  from  45  to 
14-3  The  younger  leaves  contain  much  more  essential 
oil,  diastase,  and  sugars  than  the  older  leaves.  The 
leaves  are  in  a  suitable  condition  for  bleaching  from 
August  to  October.  The  bleaching  process  consists  in 
moistening  the  leaves  and  allowing  them  to  stand  in  a 
warm,  ventilated  place  in  a  suitable  receptacle,  away 
from  sunlight ;  after  about  eight  days  the  leaves  are 
examined  and  those  which  are  bleached  are  removed,  the 
remainder  being  put  back  and  left  until  the  end  of  ten 
to  twenty  days,  according  to  the  season.  About  one  half 
of  the  leaves  become  bleached,  whilst  the  remainder  rots 
and  does  not  bleach.  During  the  bleaching  process  a 
rapid  loss  of  non-reducing  sugars  occurs  in  the  early 
stages,  but  afterwards  the  loss  is  slight :  the  total  loss 
amounted  to  about  35  per  cent,  in  one  case.  The  reducing 
sugars  remain  constant  or  increase  slightly.  Starch 
decreases  to  about  one-half  the  original  amount,  whilst 
tannin  remains  fairly  constant.  In  the  leaves  which  do 
not  bleach,  essential  oil  remains  constant,  but  in  the 
bleached  leaves  it  increases  very  largely,  e.g.,  from  1-2 
to  4-2  per  cent.  Further,  the  bleaching  is  accompanied 
by  a  large  increase  in  acidity,  whilst  the  diastatic  activity 
falls  to  about  one-half  its  original  value.  The  effect  of 
the  bleaching  process  on  the  nitrate  appears  to  be  very 
small,  except  in  the  case  of  leaves  which  bleach  to  a  yellow 
colour,  when  the  percentage  of  nitrates  is  very  low,  viz., 
004  to  0-20  per  cent.  Experimental  bleachings  carried  out 
in  presence  of  different  gases  indicated  that  the  process  is 
one  of  oxidation.  Conditions  which  prevent  oxidation 
hinder  the  bleaching  and  the  development  of  essential 
oil.  Moreover,  slight  acidity  is  necessary ;  traces  of 
alkalinity  lead  to  almost  complete  destruction  of  the 
essential  oil  and  of  the  leaf. — T.  F.  B. 

Lapachol  from   the    heart-wood   of   Avicennia   tomentosa  ; 

Separation  of .     K.  Bournot.     Arch.  Pharm.,  1913, 

251,  351—354. 

The  powdered  heart-wood  of  Avicennia  tomentosa  was 
extracted  with  ether,  and  the  latter  distilled  off.  The 
residue  was  extracted  with  sodium  carbonate  solution, 
when  lapachol  or  lapacho  acid  was  isolated.  This  is  a 
yellow  crystalline  substance  with  the  composition, 
C15H1403,  and  melting  at  140° — 141°  C.  A  microscopical 
description  of  the  drug  is  given. — F.  Shdn. 

Terpeneless    [essential]    oils.     E.    J.    Parry.     Chem.    and 
Drug.,  1913,  83,  378. 

Lemon  oil  from  which  the  terpenes  have  been  removed 
contains  42 — 48  per  cent.,  and  oils  from  which  both  the 
terpenes  and  sesquiterpenes  have  been  removed,  about 
65  per  cent,  or  more  of  citral.  Specimens  of  so-called 
sesquiterpeneless  oils  of  lemon  with  high  percentages  of 
citral,  examined  by  the  author,  proved  to  be  terpeneless  oils 
to  which  citral  from  lemongrass  oil  had  been  added. 
The  author  considers  that  the  advantage  due  to  the 
higher  citral  content  and  increased  solubility  in  alcohol 
of  the  sesquiterpeneless  oil  of  lemon  is  more  than  counter- 
balanced by  the  loss  in  sweetness  and  aroma  as  com- 
pared with  the  oil  from  which  only  the  terpenes  have 
been  removed.  The  characters  of  a  number  of  oils 
examined  during  the  past  few  years  are  shown  in  the 
following  table  : — 


Sp.  gr.  at  15°  C. 

Optical  rotation 
(100  mm.). 

Terpeneless  oils : — 

Lemon 

Lime*  (distilled) 
Sesquiterpeneless  and  ter- 
peneless oils  : — 

Lemon 

Orange      

0-893—0-899 
0-918—0-922 

0-899—0-901 

0-887—0-891 

0-930—0-9325 

1  OHO— 1-033 

0-878—0-881 

0-893—0-896 

0-935—0-940 

—5°  to  —8°  30' 
—1°  to  —6° 

+  1°  to  —4°  30' 
+  15°  to  +  27°  30' 

Limes  (distilled) 

Bay   

Coriander     

—5°  to  —7° 
inactive 
+  8°  30' to +10°  30' 
—0°  35'  to  —  1°  5' 
—0°  30'  to  0° 

— A.  S. 


Ot7  of  Seseli  Bocconi ;    Constituents  of  the  essential . 

L.  Francesconi  and  E.  Sernagiotto.     Atti  R.  Accad.  dei 
Lincei,  Roma,  1913,  22,  II.,  1 1G — 121. 

Further  experiments  have  shown  that  the  oil  of  Seseli 
Bocconi  (see  this  J.,  1912,  203)  contains,  in  addition  to 
t-a-pinene  and  ti/3-phellandrene,  a  saturated  bicyclic 
aldehyde,  Cl0H16O,  a  saturated,  bicyclic,  primary  alcohol, 
C,0Hl8O,an  unsaturated  secondary  alcohol,  and  tf-methyl- 
ethylacetic,  formic  and  acetic  acids.  On  oxidation  the 
primary  alcohol  yields  an  aldehyde  identical  with  that 
contained  in  the  oil,  whilst  the  secondary  alcohol  yields  a 
substance,  m.pt.  152° — 153°  C,  having  a  camphor-like 
odour. — A.  S. 

Bornylene ;     Oxidation    of with    hydrogen    peroxide. 

Chemistry  of  the  terpenes.     Part  XVI.    G.  G.  Henderson 
and  W.  Caw.     Chem.  Soc.  Trans.,  1913, 103,  1543—1550. 

Bornylene,  dissolved  in  glacial  acetic  acid,  is  slowly 
oxidised  by  30  per  cent,  aqueous  hydrogen  peroxide, 
yielding  camphenanic  and  isocamphenanic  acids, 
C9H15COOH,  m.pt.  95°  and  74°  C.  respectively,  a  liquid 
hydroxy-acid,  C8H12(OH)COOH,  a  mixture  of  esters, 
and  a  trace  of  an  aldehyde,  but  no  ketone.  The  acids 
produced  by  hydrolysis  of  the  esters  consisted  chiefly 
of  acetic  acid,  together  with  smaller  quantities  of  the 
three  acids  mentioned  above,  whilst  the  alcohols  were 
borneol,  epiborneol,  and  two  isomeric  saturated  alcohols, 
C10Hl8O2,  m.pt,  247°— 248°  and  235°— 236°  C.  respec- 
tively.—A.  S. 

Chloroform.     K.  Enz.   Apoth.-Zeit,,    1913,   28,  672—674. 

Some  commercial  samples  of  chloroform  contain  chloral 
alcoholate,  or  other  closely  related  chloral  derivatives. 
On  distilling  these,  the  boiling  point  remains  constant 
at  62°  C,  till  the  last  few  drops  are  reached,  when  the 
temperature  falls  slightly.  Puie  chloroform  should  not 
neutralise  weak  alkaji.  10  c.c.  of  the  sample  of  chloroform 
are  mixed  with  20  c.c.  of  water  and  10  c.c.  of  ..Y/10  potas- 
sium hydroxide.  After  shaking  occasionally  during  15 
minutes,  the  free  alkali  is  titrated,  using  phenolphthalein. 
When  chloral  is  present,  some  of  the  alkali  will  be  neutral- 
ised. Chloroform  free  from  aldehydic  substances  gives 
no  immediate  reaction  with  Nessler's  solution. — F.  Shdn. 

Trichloroacetic  acid;    Decomposition   of by  mercuric 

oxide.  K.  Brand.  J.  prakt.  Chem.,  1913,  88,  342— 
357. 
Mercuric  oxide  dissolves  quietly  in  a  moderately  con- 
centrated aqueous  solution  of  trichloro-acetic  acid,  but 
on  heating  the  solution,  a  vigorous  evolution  of  gas  occurs. 
At  100°  C.  the  reaction  products  consist  mainly  of  carbon 
dioxide  and  monoxide,  mercurous  and  mercuric  chloride  B, 
and  small  quantities  of  chloroform.  At  60°  C.  no  appre- 
ciable quantities  of  carbon  monoxide  and  chloroform  are 
formed,  but  the  other  products  are  similar.  The  formation 
of  chloroform  appears  to  be  due  to  decomposition  of  free 
trichloro-acetic  acid  by  water  :  only  traces  are  produced 
when  an  excess  of  mercuric  oxide  is  used. — A.  S. 

Patents. 

Tuberculosis  ;    Process  for  making  substances  for  curing  or 

preventing .     F.  F.  Friedmann,  Berlin.     Eng.  Pat. 

16,692,   July    17,    1912.     Under   Int.   Conv.,   July    19, 
1911. 
Living  cultures  of  tuberole   bacilli  or  other  bacilli  not 
affected  by  acids,  which  are  non-virulent  to  human  beings 
and  mammals,  or  which  have  been  made  non-virulent,  or 
mixtures  of  virulent  and   non-virulent  bacilli,  are   con- 
stantly  cultivated  for  long  periods  (two  to  four  years)  at 
short  intervals  in  suitable  artificial  culture  media.     The 
non-virulent  cultures  obtained  may  be  repeatedly  patted 
for  prolonged  periods  through  the  bodies  of  Iranian  bi  b 
etc.,  and  then  again  cultivated   in  suitable   media.     The 
solid  or  liquid  media  on  which  the  bacilli  have  grown,  may 
be  freed  from  bacilli  and  used  as  curative  or  immuin- 
agents.     Instead  of   using  the   living   non-virulent    bacilli 
obtained  as  above,  the  bacilli  may  be  killed  before  use. 

— T.  F.  B. 
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Nicotine;     Extraction     of from    green     or     uncured 

iilVtro.     H.  VilliiTs  Stuart.  Dungarven,  Ireland.     Eng. 
1'at.  20.347.  Sept.  6,  1812. 

Green  or  uncured  tobacco  leaves  are  immersed  in  an 

alkaline  solution  in  which  nicotine  is  soluble  (e.g.,  a  solution 
of  caustic  sod*,  ammonia,  or  lime),  and  the  nicotine  and 
other  crystalloids  are  allowed  to  dissolve  in  the  solution; 
the  proeeaa  ma;  be  carried  out  in  a  series  of  cells  containing 
tobacco  leaves,  the  alkaline  solution  being  transferred 
.elv  to  the  various  cells  until  it  contains  nearly 
a-  much  nicotine  M  the  fresh  uncured  leaves.  By  again 
■sung  the  alkaline  solution  from  which  the  nicotine  has 
been  removed,  for  treating  fresh  leaves,  it  is  stated  that 
•  >f  the  crystalloids  other  than  nicotine  is  extracted 
from  the  leaves,  rendering  the  extracted  leaves  more 
valuable  for  earing  or  for  use  as  a  fertiliser.  A  further 
modification  consists  in  immersing  the  leaves  for  a  short 
time  in  the  alkaline  solution  and  then  extracting  the 
nicotine  from  them  by  means  of  a  liquid  hydrocarbon. 
A_  kin,  the  tobacco  leaves  may  be  immersed  in  the  alkaline 
solution  at  a  temperature  of  about  150°  F.  (66°  ('.),  and  the 
solution  separated  from  the  leaves  alter  a  part  only  of  the 
nicotine  has  been  extracted. — T.  F.  B. 


Ozonides  ;     Production    of    gaseous 


-.  W.  J.  Knox, 
New  York  Citv.  Eng.  Pat.  27,371,  Nov.  28,  1912. 
Under  Int.  Conv.,  Dec.  2,  1911. 

BuMTAVi  n  which  are  capable  of  forming  ozonides  are 
converted  into  a  vapour  and  intimately  mixed  with 
ozone.  Pinene  and  cinnamic  aldehyde,  when  treated  in 
this  manner,  are  stated  to  yield  ozonides  in  an  extremely 
fine  state  of  division,  which  remain  suspended  in  the  air 
and  gradually  assume  the  gaseous  form.  The  process  as 
applied  to  the  production  of  pinene  ozonidc,  consists  in 
passing  a  current  of  dry  air  over  pinene  and  mingling  the 
pinene  vapour  with  the  ozone  at  a  point  separate  from 
that  at  which  the  pinene  vapour  is  generated.  Apparatus 
suitable  for  the  purpose  is  described  and  claimed.  The 
u-e  of  dry  air  is  necessary  since  in  presence  of  moisture 
pinene  ozonide  is  decomposed,  with  the  formation  of 
pinoni-  aldehyde  and  pinonic  acid.  The  gaseous  products 
are  suitable  for  medicinal  purposes. — T.  F.  B. 

Dialhalicyanamidf  ;    Method  <>r  process/or  the  manufacture 

of .     Chemische    Fabrik    von    Hevden,    Aktienges., 

Rad.beul.   Baxony.     Eng.    Pat.   5051,   Feb.   27,   1913. 
Under  int.  Cosy.,  May  28,  1912 

CtaXABQDI  and  its  polymerised  forms,  especially  dicyan- 
diamidf,  are  converted  into  dialkalicyanamide,  with 
evolution  of  heat,  by  the  action  of  alkali  metals,  or  their 
alloys,  at    an   elevated    temp  -nature.     For   example,    3-5 

Krt-i  of  dieyandiamide  are  added  in  small  quantities  to 
D  parts  of  a  lead-sodium  alloy  containing  8  per  cent,  of 
sodium,  which  i-  heated  above  its  melting  point,  out  of 
contart  with  air,  the  apparatus  being  so  arranged  that  the 
alloy  is  brought  in  a  constant  current  to  tie  |  in  lace  of  the 
mass. — F.  S'>i>\. 

M'thylhutenol  enter* ;    Monufacturt  of .    J.  Y.  John- 

i.  London.  From  Badia  be  Anuio  and  Soda  Fabrik, 
Ludsrigshafen  on  Rhine,  Germany,  Eng.  Pat.  21,610, 
Bapt    s;.  I'M 2. 

When  a  2  3-dihalo^.-n-2  methylbutane  or  a  2  1  dihalc 
2-m«-thylbiitan<-  i-  heated  with  i   -tit  of  an  organic  acid, 
huch  aa  an  molecular  proportion  of  hydro- 

halogen  acid  i-  removed  with  tie  formation  of  a  double 
linkai/e,  while  th  I  halogen  atom  i    replaced  by  the 

grasp,  O-aeyL  The  product  thus  consist  of  a  mi ■■. 1 1 j ■  •  • 
of  th>-  isomeric  methylbutenol  esters,  which  it  is  difficult 
to  -  tional  distillation.     Instead  of  using 

the  dihalogen- methyl  butanes  alone,  !i    |     possible  to 
mix  fa  a-  IN  produced  by  chlorinating 

Bohalogen  isopentane.  Purther,  a  mixture  of 
rith<-r  of  th'-  above  dihaJogenmethylbutanes  with  chloro- 
methvU  obtained  by  the  action  of  chlorine 

on  •  fle»crib<-d  in  Eng.  Pat.  19,764  of 

1912  (i  when  t,,  ,t.d  i,v  the  above 

pTocf-sn,  is  '  I  entirely  into  methylbutenol  <s-ter. 

— T.  P.  I', 


Isoprene  ;    Manufacture  of .     J.  Y.  Johnson,  London 

From  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen 
on  Rhine,  Germany.  Eng.  Pat.  13,327  of  1913,  date 
of  Appl.,  Sept.  23,  1912. 

Thk  methylbutenol  esters,  prepared  as  described  in  Eng. 
Pat.  21,616  of  1912  (see  preceding  abstract),  arc  easily 
converted  into  isoprene  by  treating  them  at  a  raised 
temperature  and  in  the  state  of  vapour,  with  a  substance 
which  will  eliminate  acid  catalytically,  such  as  alumina, 
barium  chloride,  or  nickel  chloride.  A  good  yield  of 
isoprene  is  stated  to  be  obtained  when  alumina  is  used  as 
the  catalyst  at  a  temperature  of  400°  C.  and  a  pressure 
of  about  50  mm.— T.  F.  B. 

Isoprene  ;    Process  of  producing .     R.   B.   Earle  and 

L.  P.  Kyriakides,  Assignors  to  Hood  Rubber  Co , 
Boston.     U.S.  Pat.  1,070,120,  Aug.  12,  1913. 

/°\ 

The  vapours  of  isoamylene  oxide,  (CH3)2 :  (J CH.CH3, 

are  passed  over  a  heated  dehydrating  catalytic  agent,  such 
as  aluminium  silicate  heated  to  400° — 600°  C,  at  pressures 
less  than  60  mm.  of  mercury.  The  isoprene  formed  is 
separated  from  the  product  by  known  methods. — T.  F.  B. 


fty-  Dimethylerythrene  ;      Process    of    producing 


-.  F. 
Hofmann,  K.  Delbriick,  and  K.  Meisenburg,  Assignors 
to  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germany.     XLS.  Pat.  1,069,423,  Aug.  5,  1913. 

/37-Dimethylerythrene  is  obtained  by  distilling  a 
pinacone  with  a  very  small  quantity  of  a  dehydrating 
acid,  e.g ,  001  per  cent,  of  dilute  sulphuric  acid  (compare 
Eng.  Pat,  1557  of  1912;  this  J.,  1912,  951).— T.  F.-B. 

Erythrene  ;  Process  for  preparing  ■ — — .  Farbenfabr. 
vorm.  F.  Baver  und  Co.  Ger.  Pats.  262,553,  262,884, 
263.016,  and" 263,066,  March  21,  July  26.  June  7,  and 
June  26,  1912. 

(1.)  Cyclopentane  is.  decomposed  by  aid  of  hot  contact 
masses  or  other  hot  surfaces;  the  cyclopentane  may  be 
diluted  with  an  indifferent  gas,  and  other  agents  facilitating 
the  reaction  may  be  present.  The  reaction  may  be 
carried  out  at  normal  or  reduced  pressure.  (2.)  Cyclo- 
hexanol  or  one  of  its  homologues  is  heated  in  an  apparatus 
made  of  quartz,  platinum,  silver,  or  other  material  which 
facilitates  the  reaction.  The  yield  is  stated  to  be  40  to 
50  per  cent,  of  the  calculated  yield.  (3.)  Erythrene  is 
obtained  by  removing  the  elements  of  water  from  crotonyl 
alcohol  by  means  of  potassium  bisulphate,  toluidine 
bisulphate,  anhydrous  oxalic  acid,  alumina,  etc.  (4.)  The 
elements  of  hydrogen  chloride  and  of  water  are  removed 
by  means  of  suitable  catalytic  agents  from  monochloro- 
butyleneglycol  (see  Ger.  Pat.  262,832,  following).  It  is 
advisable  to  work  under  reduced  pressure.  The  following 
reaction  takes  place  :— C8H170,:C1=2C.1H8+2H20  +  H('I. 

— T.  F.  B. 

Monochlorobulyleneglycol ;      Process    for    preparing . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.     Ger.  Pat.  262,832, 
June  25,  1912. 

Wiikn    1.8-butyleneglyool    is   treated    with    hydrochloric 

acid,    it    is   converted   into  a   monochloro  derivative, 

CH,.CHCLCHI.CH2.O.CH2.CHI.CHOH.CH,.— T.  F.  B. 

Trichloroethylene  from  acetylene  tetrachloride  ;  Process  for 
preparing .      ('hem.  Pabr.  <  irie.dieiin- Kloktron.    (ier. 

Pat.  283,457,  Aug.  14,  1912. 
Ann  u  \  1.  tetrachloride  i  1  heated  to  a  high  temperature 

('.'/.,   300°   ('.)  with   the  chloride  of  a   lei  lavalent     metal; 

the  products  are  said  to  be  pure  trichloroethylene  and 
hydrochloric  acid  only.     T.  P.  I'.. 

Suprarenal  glands  ;  Metallic  derivative  or  compound  of  the 
OCtitH    principle  of  the  .     J.    L.   Turner,  Assignor  to 

The    H.    K.    Mulford    Co.,    Philadelphia.     U.S.    Pat, 

1,061,1  IK,  May  6,   1913. 

Si  ruM'.KNM.  elands  are  disintegrated  and  extracted  with 
water  acidified  by  sulphuric  acid,  in  pre.  ence  of  zinc  dust, 
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and  the  residue  again  extracted  with  water.  The  mixed 
extracts  are  filtered,  evaporated  to  a  small  volume 
and  poured  into  95  per  cent,  alcohol.  The  precipitate  is 
removed  and  the  filtrate  is  mixed  with  alum  and  shaken  : 
the  filtrate  is  then  neutralised,  and  the  precipitate  of  the 
new  aluminium  compound  separated  and  washed.  The 
product  is  soluble  in  water  and  insoluble  in  alcohol ;  it 
possesses  the  blood-pressure-raising  and  astringent  pro- 
perties of  the  glands,  and  is  capable  of  forming  stable 
solutions  in  water  which  are  practically  colourless.- — T.  F.  B. 

Organic   anhydrides  ;    Method  of  purifying   non-oxidising' 

.     G.  Ornstein,  Niagara  Falls,  Assignor  to  Hooker 

Electrochemical  Co.,  New  York.     U.S.  Pat.  1,069,168, 
Aug.  5,  1913. 

Organic  anhydrides  which  are  stable  to  oxidation  but 
contain  oxidisable  impurities  {e.g.,  acetic  anhydride),  are 
treated  with  fuming  nitric  acid  or  other  oxidising  agent 
under  suitable  conditions,  and  the   product   is   distilled. 

— T.  F.  B. 

Therapeutic  compounds  [salts  of  opium  alkaloids]  and 
process  of  making  the  same.  E.  Hug,  Grenzach,  Ger- 
many, Assignor  to  Hoffmann-La  Roche  Chemical  Works, 
New' York.     U.S.  Pat.  1,069,954,  Aug.  12,  1913. 

Double  salts  of  opium  alkaloids  with  monobasic  {e.g., 
halogen)  acids  are  obtained  by  dissolving  the  two  salts  of 
the  alkaloid  with  monobasic  acids  in  water,  adding  alcohol, 
and  allowing  the  salt  to  crystalline. — T.  F.  B. 


Keto     compounds ;      Process     of    producing 


-.  Beta- 
acetyltrimethylenetetramethyldiamine.  G.  Merling,  Elber- 
feld,  and  H.  Kohler,  Leverkusen,  Assignors  to  Farben- 
fabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
U.S.  Pats.  1,070,622,  1,071,007,  and  1,071,008,  Aug.  19, 
1913. 

See  Ger.  Pat.  254,714  of  1911;  this  J.,  1913,  380.  /3- 
Acetyltrimethylenetetramethykliamine  is  a  thick  colourless 
oil,  of  b.   pt.   96°— 98°   C.    (16   mm.),  soluble  in  water. 

— T.  F.  B. 


Bromodiethylacelylurea  :    Process  for  preparing 


-.  B. 
Beckmann  Chem.  Fabr.  G.  m.  b.  H.  Ger.  Pat.  262,048, 
Aug.  25,  1912. 

A  good  yield  of  bromodiethylacetylurea  is  said  to  be 
obtained  by  the  action  of  carbamic  chloride  on  bromo- 
diethylacetamide,  preferably  in  presence  of  a  basic 
substance  ;  a  solvent  may  also  be  added,  if  desired.  The 
bromodiethylacetamide  not  converted  into  the  urea 
derivative  remains  unchanged  and  may  be  recovered 
(compare  this  J.,  1910,  1332  ;    1912,  256,  900).— T.  F.  B. 

Nitrohydroxyslibindc  actrfs ;   Process  for  preparing  aromatic 

.     Chem.  Fabr.  von  Heyden.     Ger.  Pat.  262,236, 

July  24,  1912.     Addition  to  Ger.  Pat.  259,875  (see  this 
J.,  1913,  711). 

In  place  of  using  the  nitroaminoarylstibinic  acids  as  in 
the  chief  patent,  the  corresponding  nitrohalogen-aryl- 
stibinic  acids  may  be  heated  with  alkali  hydroxide 
solutions.— T.  F.  B. 


Salicylic    acid   compounds ;     Process   for   preparing 
H.  Weitz.     Ger.  Pat.  262,328,  May  25,  1912. 


SALICYLIC  acid  and  boric  acid  are  condensed  with  formic 
acid  in  presence  of  alkali.  The  product  is  an  active 
antiseptic,  and  may  be  used,  it  is  stated,  in  medicine  as 
a  substitute  for  salicylic  acid  and  its  salts. — T.  F.  B. 


l.l-Dimrthi/li/iiiinine  ;  Process  for  preparing 


-.  Farben- 
fabr.  vorm.  F.  Bayer  und  Co.  Ger.  Pat.  262,470, 
May  11,  lit  12. 

1.7-I)imktiivi  <i  wink,  which  is  a  powerful  diuretic  agent, 
is  obtained  by  the  met hylat ion  of  1-methylguanine.  The 
latter  i>  prepared  by  converting  2.4.5-tiiamino-0-oxv- 
pyrunidine  into  its  5-formy]  derivative  by  means  of  dilute 


formic  acid,  melhylating  this,  and  boiling  the  product 
with  concentrated  formic  acid. — T.  F.  B. 

Valeric  acid  or  bromovaleric  acid  and  therapeutically -active 
alcohols  or  monohydric  phenols ;  Preparation  of  com- 
pounds of .     J.  D.  Riedcl  A.-G.     Ger.  Pat.  263,018, 

June  16,  1912. 

Menthol,  borneol,  isoborneol,  thymol,  and  similar 
hydroxy-compounds  are  combined  with  valeric  acid  or 
bromovaleric  acid  in  such  a  manner  that  acidylated 
carbamic  esters  are  produced.  Thus,  when  the  bornyl 
ester  of  carbamic  acid  is  heated  with  bromoisovaleryl 
bromide  and  dimethylaniline  to  70° — 80°  C,  bromovaleryl 
bornylurethane,  of  m.pt.  138°  C,  is  formed. — T.  F.  B. 


Haemoglobin  ;  Process  for  obtaining 


-.  "  Sicco  "  A.-G., 
Chem.  Fabrik.     Ger.  Pat.  263,057,  June  4,  1910. 

Defibrinated  blood  is  fed  into  the  bowl  of  a  centrifugal 
separator  (suitable  for  use  in  treating  about  250  litres 
of  milk  per  hour)  at  the  rate  of  about  16  litres  per  hour. 
The  separator  is  rotated  at  about  12,000  to  15,000  revolu- 
tions a  minute,  and  the  screw  valve  is  so  regidated  that  the 
proportion  of  serum  to  haemoglobin  liquid  produced  is 
about  2  to  1.  After  a  few  minutes,  serum  passes  from  the 
upper  outlet  tube,  whilst  the  lower  outlet  discharges  a  clear 
haemoglobin  liquid,  which  requires  no  further  clarification. 

— T.  F.  B. 

Dichlorhydrin    from     monochlorhydrin     and     hydrochloric 

acid  ;    Process  for  preparing .     Chem.   Fabr.    von 

Heyden.     Ger.  Pat.  263,106,  March  21,  1912. 

Hydrochloric  acid  gas  is  passed  through  heated  mono- 
chlorhydrin, the  water  formed  being  removed  continuously 
either  by  distillation  under  reduced  pressure,  or  by  means 
of  a  current  of  an  indifferent  gas. — T.  F.  B. 

Carbazoledicarboxylic   acid ;     Process  for   preparing 


Farbwerke  vorm.  Meister,  Lucius,  und  Bruning.     Ger. 
Pat.  263,150,  Dec.  24,  1911. 

When  potassium  carbazole  is  treated  with  carbon  dioxide 
under  pressure  at  temperatures  above  200°  C,  a  mixture 
of  carbazolemono-  and  dicarboxylic  acids  is  produced. 
By  increasing  the  temperature  and  pressure  and  the  time 
of  reaction,  a  greater  proportion  of  the  dicarboxylic  acid 
is  formed.  The  temperature  and  pressure  can  be  so 
regulated  as  to  produce  only  the  dicarboxylic  acid.  When 
mixtures  of  the  two  acids  are  produced,  the  dicarboxylic 
acid  may  be  separated  by  means  of  bicarbonate  solution. 

— T.  F.  B. 

Organic    acid     anhydrides ;     Process   for    manufacturing 

■.     W.   A.   Beatty,  New   York.     Eng.   Pat.    18,823, 

Aug.  16,  1912. 

See  Fr.  Pat.  447,646  of  1912  ;  this  J.,  1913,  253.— T.  F.  B. 

Camphene  and  isobornyl  fatty  acid  esters  from  pinene 
hydrochloride  or  oily  mixtures  containing  pinene  hydro- 
chloride; Processfor  producing  a  mixture  of .     Dr.  ( '. 

Ruder    und    Co.,    Wandabek,    Germany.     Eng.     Pat. 
2488,  Jan.  30,  1913.     Under  Int.  Conv.,  March  28,  1912. 

SEEFr.  Pat.  453,992  of  1913  ;  this  J.,  1913,  884.— T.  F.  B. 


Butadiene  and  derivative*  (hereof;    Producing 


-.     (). 
Schmidt,  Mannheim,  Assignor  to  Badisohe  Anilin  and 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany.     I    B 
Pat.  1,070,294,  Aug.  12,  1913. 

See  Fr.  Pat.  441,619  of  1912;  this. I..  1912,961.-  T.  F  B. 


Urea-hydrogen  pcroxidi    coinpua ml ;    Stabilised 


-.     M. 

Stern,    Assignor   to    Fai  benfubr.    v K.    Bayer   und 

Co.,  Elberfeld,  Germany.     U.S.  Pat.  1.071,1-  20, 

1913. 

Baa  Addition  of  June  17.  1912,  to  IV.  Pat.  436,096  o<  1911  ; 

this  J.,  1912,  1200.     T.  P.  H. 


. 
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XXI.     PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Photographic  papers  and  the  materials  used  in  thdr  pro- 
duction :   Photochemistry  of .    A.  Cobenzl.    Chem.- 

Z,  it ..  1913,  37.  837—838,  886—888,  967   -968,  MO— 991. 

\       -.    i.  vi.  description  is  fovea  of  the  manufacture  and 
m:  of  tin-  various  kinds  of  photographic  paper,  and 
<>f  thf  preparation  and  examination  of  the  materials  used 
in   making  them. — T.  P.  B. 

hid<  toning  of  silrtr  prints.     A.  and  L.  Lumiere  and 
-  vewct/.     Pull.    Soc.    Fran?.     Phot.,     1913,    59, 
•      I 

A  ivr.T  of  the  prolonged  washing  necessary  to  develop 
the  full  tone  of  silver  images  in  the  process  of  toning  by 
Beans  of  colloidal  sulphur  (see  this  .1.,   1913,  110)  may   he 

led  by  omitting  the  washing  after  fixation,  transferring 

the  fixed  print.-  directly  to  the  sulphiding  bath,  and  finally 
in  -  for  about  1^  hours.  Anew  process  of  toning  is  also 
d  in  which  the  addition  of  a  colloid  is  dispensed 
with,  the  Bubstanoe  of  the  til  in  serving  as  such  during  the 
formation  of  colloidal  sulphur.  The  fixed  print  is  trans- 
ferred, without  washing,  to  a  dilute  (e.g.,  1  per  cent.) 
solution  of  hydrochloric  acid  for  30  to  40  minutes  at 
I :,  .     it    i    .  and  finally  washed  in  water  for  1-J  hours. 

— T.  F.  B. 

Patents. 

ng  of  bromide  and  gaslight  papers,  plates,  and  films 

by  a  single  solution;    Process  for  sepia  sulphide 

I  B.  Fenske,  Thornton  Heath.     Eng.  Pat.  18,545, 

._-.  13,  1912. 

On  fluid  ounce  of  a  saturated  solution  of  sodium  thio- 
■arphate  is  added  to  a  solution  of  120  grains  of  potassium 
sulphide  in  16  <•/..  of  water,  and  a  further  4  oz.  of  water  is 
added.  Bromide  or  gaslight  plates,  papers,  etc.,  are 
pia  in  solutions  so  made,  after  filtration,  at  the 
normal  temperature. — T.  F.  B. 

Paper  for  the  reception  of  transferable  pictures;    Method 

of  pre pfiring .     C.   <■•  Schmidt,    Saalfcld  on  Saale, 

rmany.     Eng.  Pat.  1817,  Jan.  22,  1913.     Under  Int. 
.   Jan.  22,  1912. 

izEi>  papei  I  by  means  of  a  -tone  or  a  press 

with  a  dextrin-glycerin  mixture,  obtained  by  boiling  1175 
part*  of  white  dextrin  with  1600  parts  of  glycerin,  adding 
another  280  parti  of  jdycenii,  and  continuing  the  heating 
until  a  rarmah-Hke  mass  is  obtained.  When  this  paper 
is  to  be  used  for  ceramic  transfer  pictures,  10  per  cent,  of 
flux  i-  added  to  the  printing  rarniah,  w  thai  the  ceramic 
i  -ily  worked  and  burnt. — T.  F.  B. 

Iil'iirhout  image*  sensitised  with  thiosinamine  ;    Process  for 

pvAnring .      II   BUfaet     Qer.  Pat.  262,492,  July  12, 

1912, 
rooRAFHic    imagfts    prepared    by    the    bleaching-ouf 

fees,  in  which  thiosinamine  li-i-  been  d  ensitiser 

or  the  dyeetnffa,  arc  waahi  d  with  wat<  i  oi  ah  ohol,  I  n  ated 

with  nitron-  acid,  and   finally  Immersed   m  a   solution   of 

>.      This  treatment    i-  -aid  to  remOTC  all  tj |   the 

thio-inannne. — T.  F.  B. 


lographic  »'/«'/■/  •      Proa  ■■  for  producing  coloured 

.  bleaching-ouL     A.  .1  221,  Peb.  13, 

HI 

the  hlnerhmg  mrl  procees  of  colour  photography  it  is 

proposed  to  om-  an  yellow  sensitive  coloui  i,  t  be  quinoxaline 

■'■-.   and    especially    PWvmduline   (obtained    from 

oesttkreneqwnMMM  and  p^ntmodiphenylamsne).  These 

tuffs  are  stated   to  poesees  photographic   properties 

.  isJ  to  those  of  Hethj  U  oe  Bine  and  Ei  yth- 

.    l    B 


Photographic  silver  pictures  ;  Process  of toning  and  intensify- 
ing  .     R.  Fischer,  Berlin -Stegfita,  Germany.     Eng. 

Pat.  5602,  March  6,  1913.     Under  Int.  Conv.,  March  7, 
1912. 

See  Fr.  Pat.  454,792  of  1913  ;  this  J.,  1913,  885.— T.  F.  B. 


XXIL— EXPLOSIVES ;  MATCHES. 


Explosives    ( Victoria) ;     Report 
(R.  J.  Lewis)  of  — 


of    the    Chief    Inspector 
—  for  1912. 


During  the  year  22  over-sea  ships,  having  2340  tons  of 
explosives  (exclusive  of  service  explosives)  arrived  at 
the  port.  In  no  case  was  it  necessary  to  discharge  a 
ship  at  the  "  outer  anchorage,"  and  it  would  thus  appear 
that  the  limit  of  250  tons  of  commercial  explosives,  lixed 
by  the  Ports  and  Harbours  Department  for  the  "  inner 
anchorage,"  does  not  interfere  with  average  shipments. 
New  arrangements  have  been  made  with  the  importers 
in  connection  with  the  magazine  sites  on  the  Truganina 
Reserve.  The  new  leases  which  have  been  made  out  for 
a  period  of  five  years,  fixing  the  Government  charge  at 
one  shilling  for  every  25  lb.  of  explosives,  include  lighterage 
and  haulage.  The  question  of  a  Commonwealth  Testing 
Station  for  "  Permitted  Explosives  "  is  referred  to.  In 
the  Inspector's  opinion  "  the  establishment  of  such  a 
station  would  be  premature,  costly,  and  liable  to  cause 
considerable  useless  friction  with  over-seas  manufacturers, 
upon  whom  the  Commonwealth  is  dependent  for  the  btdk 
of  its  explosives.  Until  the  Commonwealth  can  produce 
sufficient  quantities  of  explosives  to  meet  the  demands 
in  ordinary  blasting  operations,  the  manufacture  of 
explosives  intended  for  fiery  mines  should  be  left  alone. 
Assuming  a  proper  station  were  erected  reasonable  safety 
in  use  with  "  Permitted  Explosives  "  can  only  be  obtained 
by  keeping  the  composition  and  quality  of  each  cartridge 
in  exact  agreement  with  the  very  limited  number  of 
samples  tested.  This  uniformity,  upon  which  so  much 
depends,  is  largely  a  question  of  the  ripe  experience  of 
the  manufacturer  of  explosives,  and,  until  the  Common- 
wealth has  this  experience,  there  is  a  grave  risk  of  lowering 
the  standard  of  safety,  which  is  assured  by  adopting  the 
"  British  Permitted  List,"  the  explosives  on  which  can 
always  be  obtained  at  reasonable  cost  on  the  Australian 
market." 

Importation. 


Name  of  explosive. 


1912. 


1911. 


Gelignite    

Gelatin  dynamite 
Blasting  gelatin    . 

Abbcite 

Cheddite     

Excellite     

Lig.  dynamite   . . . 

Monobel 

Pitsea  powder  . .  . 

ELendlte 

kmmonia  tiowder 

Dynamite   

EUppKe  

Powder,  fuse 
Powder,  blasting  . 
Powder,  sporting 

Total    ... 
Detonators     


lb. 

803,750 

253,000 

86,700 

5,000 

7,500 

53,550 

71,000 


20,000 

1,000 

2,600 

86,000 

876,600 

60,475 


1,825,975 


Total. 
2,982,500 


lb. 

761,000 

239,100 

sit, ;,i»o 

5,000 

2,500 

65,200 

6,250 

85,000 

2,750 

700 


92,500 

227,000 

66,050 


1,642,550 


Number. 
1,740,000 


In  addition  to  t lie  above,  the  following  quantities  were 
manufactured  in  the  state  :  Gelignite  (106,8601b.), 
gelatin  dynamite  (13,900),  blasting  gelatin  (46,300), 
an. I  dynamite  (38,8001b.). 

Sample*  examined,  A  total  of  1127  samples  of 
explosives  was  examined,  <>f  which  60  were  rejected. 
Included  in  the  total  wen-  552  samples  of  gelignite,  153 
of  gelatin  dynamite  and    lis  of  blasting  gelatin.    The 
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blasting  gelatin  imported  during  the  year  was  satisfactory, 
with  the  exception  of  3050  lb.,  and  there  were  750  lb. 
of  old  manufacture  condemned  and  destroyed.  Two 
consignments  of  gelignite,  30,5001b.,  were  found  to  be 
exuding  and  were  condemned.  Of  these,  20,150  lb.  were 
handed  over  to  the  Ports  and  Harbors  Department  for 
submarine  blasting,  and  the  balance,  10,350  lb.,  obtained 
from  "  sorting-over,"  being  free  from  exudation,  was  passed. 
Also  560  lb.  of  gelignite  of  old  manufacture,  found  in 
country  magazines,  were  condemned  on  account  of  low 
heat  test,  and  were  destroyed.  All  the  gelatin  dynamite 
imported  during  the  year  was  satisfactory. 

The  total  number  of  factories  under  licence  was  six. 
Fourteen  rack-a-rock  and  lithyte  licences  were  issued 
during  the  j'ear.  The  total  number  of  magazines  under 
licence  was  263.  Twelve  Government  magazines  were 
available  for  public  use.  The  number  of  licences  issued 
during  the  year  for  licensed  premises  was   2147. 

— G.  W.  McD. 

Explosives ;     Seventeenth    Annual    Report    of    the    Chief 

Inspector  {E.  A.   Mann)  of for   Western  Australia 

for  the  year  1912. 

The  question  of  the  physical  condition  and  velocity  of 
detonation  of  explosives  is  dealt  with,  and  the  inspector 
submits  a  definite  recommendation  to  the  Government 
that  the  regulations  should  be  amended  so  as  to  specify 
certai.i  minimum  velocities  of  detonation  as  requisite  in 
different  classes  of  explosives.  It  is  pointed  out  that  all 
the  more  advanced  countries  have  erected  Testing  Stations, 
including  South  Africa  and  Canada,  and  that  it  seems 
inadvisable  that  Australia  alone  should  lag  behind  in  this 
respect.  Further  that  it  is  impossible  for  an  inspector 
to  carry  the  necessar\  responsibility  for  the  control  of 
explosives  in  this  direction  unless  he  is  provided  with  the 
most  ample  and  up-to-date  methods  of  investigation. 
Should  the  Government  adopt  the  recommendation  for 
prescribing  physical  tests  this  will,  in  the  inspector's 
opinion,  be  the  first  instance  of  such  a  step  being  taken, 
but  he  does  not  see  that  Western  Australia  should  be 
afraid  to  take  the  lead  in  any  advancement  which  has 
become  very  obviously  necessary.  The  importation  figures 
were  as  follows  : — 


1911. 

1912. 

Value. 

lb. 

3,038,250 

12,500 

245,150 

283,500 

146,150 

9,650 

lb. 

2,779,002 

32,500 

208,500 

241.500 

448,500 

3,946 

3,109,240 

212,027 

£ 
109,457 

1,692 

Gelatin  dynamite   

Powder,  sporting    

Detonators  (No.)    

Fuse  (coils) 

10,671 

13,186 

10,862 

235 

4,983 

3,566 

Fireworks         

163 

Cartridges  and  caps  .... 
Explosives,  N.E.I 

9,014 
84 

£163,913 

The  quantity  and  value  of  explosives  and  accessories 
imported  into  the  States  of  the  Commonwealth  were  as 
follows  : — 


The  total  number  of  samples  tested  was  3094.  Included 
in  this  were  1024  special  investigations,  1307  gelignites, 
431  fuse  samples,  212  blasting  gelatin*,  and  116  gelatin 
dynamites.  There  were  49  explosives  reserves  with  a 
total  area  of  3023  acres.— G.  W.  MrD. 

Patents. 

Explosive.      J.     F.     O'Brien,     Chicago,     111.     U.S.   Pats. 
1,070,836   and    1,070,837,   Aug.    19,    1913. 

(1)  The  explosive  consists  of  potassium  chlorate  and  starch, 
in  the  approximate  proportions  of  three  to  one,  and  silica. 

(2)  The  explosive  consists  of  potassium  chlorate  30,  a 
carbohydrate  10,  silica  up  to  approximately  55,  and  carbon 
(coal  dust)  and  liquid  hydrocarbon  (crude  oil),  together 
5  parts.— T.  St. 


Match-striking  surfaces  ;    Material  for 


-.  W.  A.  Fair- 
burn,  Short  Hills,  N.  J.,  Assignor  to  The  Diamond  Match 
Co.,  Chicago,  111.     U.S.  Pat.  1,070,023,  Aug.  12,  1913. 

The  materia],  designed  for  matches  of  the  safety  strikc- 
on-box  type,  is  composed  of  phosphorus  scsquisulphide, 
asbestos  powder,  inert  substance,  a  binding  agent,  and 
colouring  matter. — T.  St. 


Match-splints  ;   Process  of  treating 


-.  W.  A.  Fairburn, 
Short  Hills,  N.J.,  Assignor  to  The  Diamond  Match  Co., 
Chicago,  111.  U.S.  Pats.  1,070,024,  1,070,025  and 
1,070,026,  Aug.  12,  1913. 

(1).  The  splints  are  subjected  to  a  bath  consisting  of  two 
immiscible  liquids  of  different  specific  gravities.  The 
upper  liquid  is  an  alcoholic  solution  of  a  non-glowing  agent 
for  the  splints,  and  the  lower  one,  an  oil  which  serves  as  a 
flame-carrier.  (2).  The  splints  are  dipped  into  a  flowing 
stream  of  molten  paraffin  wax,  which  contains  admixed 
with  it  a  finely  divided  material,  which  prevents  the 
extinguished  match  from  glowing.  (3).  The  match-splints 
are  treated  in  a  solution  of  an  anti-glowing  sub- 
stance in  alcohol  and  water,  maintained  at  a  tem- 
perature below  that  of  the  surrounding  air.  A  mild 
current  of  air  is  passed  over  the  surface  of  the  bath  so  that 
the  vapours  are  removed  without  the  rate  of  evaporation 
being  materially  increased.  The  treated  splints  are  placed 
in  a  vaporizing  chamber,  the  vapours  from  this  chamber, 
and  also  those  from  the  bath,  being  continuouslv  con- 
densed.—T.  St. 


XXIII.— ANALYTICAL  PROCESSES. 

Mineral  phosphates   and  ashes;     Analysis   of by  the 

carbon  tetrachloride  method.  P.  Jannasch  and  R.  Leiste. 
J.  prakt.  Chcm.,  1913,  88,  273—292. 
The  application  of  the  carbon  tetrachloride  method  (see 
this  J.,  1909,  961  :  1913,  825)  to  the  analysis  of  an  ash 
and  of  the  minerals,  triphyline,  vivianite,  arsenical  pyro- 
morphite,  and  apatite  is  described. — A.  S. 

Determination  of  cellulose  by  means  of  nitric  acid.     Rao  and 
Tollens.     See  V. 


Explosives. 


Western 
Australia. 


N.S.  Wales.  I  Queensland.        Victoria. 


Smith 
Australia. 


Tasmania. 


Nitroglycerin  compounds. 

Blasting  powder    

Sporting  powder    


lb. 
3,261,502 
448,500 
3.946 


3,713,948 


Fuse     

Detonators      .... 
Explosives  N.E.I. 


£ 
3,566 
4,983 
9,261 


Total  value  of  explosives  enumerated  above. 


17,810 


163,913 


lb. 

2,476,350 
1,193,005 

is. '.»-:. 


3,688,340 


£ 

7,126 

4,620 

20,108 


31,854 


16.-..  I  45 


lb. 

862,140 

499,500 

13,250 


1,374,890 


£ 

4,474 

2,850 

18,261 


25,685 


75,117 


lb. 
1,299,180 
460,100 
126,428 


lb. 
838,650 

1. -.2,4  15 
32,377 


lb. 

66,600 

12.57.-. 


1,885,658  1,023,342 


362,675 


£ 

1 . 1 « 1 

4,763 

69,794 


£ 
4.187 

9,981 


3,002 


75, 721 


16,451 


:t.'.iss 


164,127 


i.ii.i-:, 


21,826 


Western  Australia  took  30-82  per  cent,  of  the  total  Commonwealth  imiwrtations  of  explosives. 


Gu   XXIV.— MISCELLANEOUS  ABSTRACTS.     BOOKS  RECEIVED. 


[Sept.  30,  1913. 


Action  of  sodium  paratungstate  in  fusion  on  salts  of  the 
A(i/o;/t  n  acids  and  oxyhalogen  adds.  Use  of  sodium 
paratungstate  and  the  blowpipt  flame  in  the  determination 

of  the  acid  radical*  of  chlorides,  chlorates,   pi  /chlorates, 
bromides,  bromotes,  and  fluorides.     Kuzirian.     Sec  VII. 


mination     of in     copper    and    brass. 

West.     S      V 


Tin  analysis.     Solution  and  oxidation  of  the  metal  in  dilute 
nitric  acid.     See  X. 


Phytoeterol ;    Detection  of- in  nurtures  of  animal  and 

'able  fats.     Kerr.     See  XII. 


Examination   of  pyridine   bases  [for  denaturing  duty-free 
sugar\     Set   XVII. 

Patents. 

fsis  apparatus  and  the  like.  M.  Arndt, 
Aachen,  Germany.  Eng.  Pat.  15,019,  July  1,  1912. 
Under  Int.  Conv.,  June  30,   1911. 

[l  apparatus  of  the  kind  referred  to,  when  a  volume  of 
air  or  g  i<  i<  to  be  pressed  in  periodically  by  means  of  a 
column  of  liquid,  it  is  measured  or  shut  off  by  means  of  a 
float  act  ins  in  a  receiving  chamber.  The  required  volume 
■1  into  the  apparatus  is  equal  to  the  volume  of 
liquid  loreed  into  the  chamber  containing  the  float,  any 
further  quantity  of  the  pressure  liquid  being  prevented 
from  ent<  rinc  the  chamber,  by  means  of  a  valve  operated 
bv  the  float—  W.  C.  H. 


P>irr,),ut(r.     J.  f  hurehward.  Mount  Vernon,  N.Y.,  Assignor 
Churchward    International    Steel   Co.,    New    York. 
D  -    Pa*.   1,069,318,  Amr.  5,  1913. 

Light  ray>  from  a  glowing  body,  at  the  temperature  to  be 

nmasiuud,  are  passed  through  a  medium  of  which  the 

opacity    can    be   adjusted    un'il   only   light  of  a  certain 

tdard  -had'    is  transmitted,  the  degree  of  adjustment 

being  a  measure  of  the  temperature. — H.  H. 

Snmplii.  < .  i„  1 1,,  form  of  fine  powders  or  lie/uids  ; 

1.  for .     T.   Roberts.     Ger.    Pat.   262,896, 

Feb    12,  1**13. 

Thk  apparatus   i-  of  the  type  in  which  the  vessels  for 

bring  tlw   samplec  an-  arranged  on  a  disc  rotated  by 

kwork  and  are  brought  iuccessively  below  a  channel 

through  which  the  material  is  discharged.     The  clockwork 

ted  with  two  electrical  circuit  -  in  one  of  which  is 

an  electromagnet  controlling  the  working  of  a  measuring 

•    ■   the  other  is  an  electromagnet  by  which 

the  rotation  of  the  disc  can  be  stopped  or  varied. — A.  S. 

•'•  for  distilling  liquid*.     T.  Hahn.     Ger.  Pat.  262,897 
3ML    15,    1913. 

Thk  Ha-  U  of  two  portions,  the  lower  one  of  metal 

and    the    Dppef   one    of   glass,    which    are   joined    and    held 

'her  by  a  sealing  material  in  the  enlarged  upper  edge 
of  the  lower  portion,  a  bent  pi'  <■•  placed  on  the  stoppei  of 
the  fU*k  and  two  rings  with  connecting  bolt  .     A.  S. 


[pparatu  for  determining 

■  ;  '//,< r  at,, i,, it  on  roth rs      \V 
Oct.   -'-',    1912. 

Thk  liquid  to  i  applied  to  the  test  paper  at 

deft  of  time  by  meani  of  bent  level  .  which 

od  dip  into  thi  be  ining  th<   liquid, 

whil."t   at   the  other  they  are   linked    iij,  (,,  ;i  common   rod 

which  is  moved  regularly  to  and  fro  by  clockwork.     A.  S. 


■'-  tester.     Eng     I         1088,  Feb,  17,  1913.     See  XIXa 


XXIV. -MISCELLANEOUS  ABSTRACTS. 

Enzymes  ;   Nature  of and  of  tin  ir  action  as  Itydrolytic 

agents.  E.  F.  Armstrong  and  II.  E.  Armstrong.  Proc, 
Rov.  Soc.,  1913,  B  86,  561—586.  (See  also  this  ,J., 
1904,  388,  1165.) 
In  a  summary  of  conclusions  on  enzyme  action  and  (he 
processes  operative  in  solution,  the  "  catalyst  "  is  defined 
as  the  agent  which  brings  about  the  inclusion  of  the 
interacting  substances  in  the  circuit  within  which  the. 
change  takes  place,  the  electrolyte  being  the  actual  agent 
by  which  the  chango  is  effected.  Action  is  not  possible 
between  two  non-electrolytes.  An  enzyme  has  a  double 
function,  (1),  that  of  attracting  or  holding  the  hydrolyto 
and  (2),  that  of  determining  its  hydrolysis.  The  twofold 
action  is  attributed  to  the  presence  in  the  enzyme  of  an 
acceptor  together  with  an  agent.  The  efficiency  of  the 
enzyme  depends  also  on  its  colloid  character.  The 
hydrolytic  activity  of  enzymes  is  not  exercised  in  accord- 
ance with  the  law  of  mass  action.  In  each  successive 
interval  of  time,  the  enzyme  determines  the  hydrolysis 
of  the  same  amount  of  hydrolyte,  the  observed  departures 
from  this  rule  being  due  to  the  influence  of  the  products 
of  change.  Products  having  no  special  eonfigurational 
relationship  to  the  acceptor  section  of  the  enzyme  act 
upon  it  by  neutralising  it,  or  by  converting  it  into  a 
derivative  with  new  functions,  or  by  changing  the  osmotic 
conditions  in  the  solution.  The  enzymes  hydrolysing  the 
glucosides  arc  considered  to  be  glucoproteins  containing 
either  a-  or  /3  -glucoside  radicles. — E.  F.  A. 

Patent. 

Impre/jnating  solid  or  substantially  solid  substances   with 

other   substances   or    agents ;     Process    of .     A.    R. 

Bullock,  Cleveland,  U.S.A.  Eng.  Pat.  18,536,  Aug.  12, 
1912. 

See  Fr.  Pat.  448,191  of  1912  ;  this  J.,  1913,  409.— T.  F.  B. 


Books    Received. 

The  Nickel  Industry — with  special  reference  to 
the  Sudbury  Region,  Ontario.  By  A.  P.  Coleman, 
Ph.D.,  Canada  Dept.  of  Mines,  Ottawa,  No.  170. 

This  report  contains  206  pp.  (10  by  6f  ins.).  In  addition 
to  description*  of  all  the  known  nickel  ore  deposits  in 
Ontario,  there  are  accounts  of  methods  of  mining  and 
smelting  the  ores,  and  of  the  chief  nickel:  regions  of  other 
countries.  A  general  geological  map  and  eight  special 
maps  of  the  more  important  mines  are  included,  together 
with  63  photographic  reproductions,  and  14  drawings. 

Royal  Commission  on  Sewage  Disposal.  Eighth 
Report.  Standards  and  Tests  for  Sewage  and 
Sewage  Effluents  discharging  into  Rivers  and 
Streams.  Vol.  II.  Appendix.  By  Dr.  G.  McGowan, 
Mr.  C.  O  Frye,  and  Mr.  G.  B.  Kershaw.  Wyman  and 
Sons,  Fetter  Lane,  E.C.  [Od.  6943.]  Price  2s.  9d. 
Blue  Book  of  206  pp.,  13  by  7£  ins. 

This  embodies  the  facts  upon  which  arc  based  the  recom- 
mendations of  the  Commission  as  set  out  in  theil  Eighth 
Report.  The  authors  correlate  actual  effects  produced 
by  the  discharge  of  sewage  liquids  or  effluents  into  streams 
with  the,  results  of  chemical  analysis.  As  the  result  of  this 
work,  they  bare  como  to  the  conclusion  that  the  five 
days'  dissolved  oxygen  absorption  test,  taken  along  with 
the  te-t  for  solids  in  suspension,  is  the  best  to  apply 
when    standards    of   purity   are    in   question.      In    Part    I 

the  resoltd  of  the  observations  at  each  place  are  given; 
Tart  II.  deals  with  the  relative  merits  of  various  tests, 
oi,  ervationa  on  the  discharge  of  sewage  anil  effluents  into 
streams,  limiting  figures  of  impurity  for  river  a/atei 
the  collection  of  samples,  the  procedure  to  be  adopted 
In-fore  analysis,  the  composition  and  properties  of  aquatic 
plant     and  river  muds,  and  the  position  of    ewage  and 

effluent  outfalls  and  methods  for  the  gauging  of  river  . 
and  in  Pari  III.  arc  set  out  the  results  of  the.  channel 
experiments. 
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Newcastle  Section. 


Meeting  held  at  Armstrong   College,   on    Wednesday,   May 

Uth,   1913. 


MR.    T.    W.    LOVTBOND    IN    THE    CHAIR. 


THE    COMPOSITION    OF    SUGAR    BEETS    GROWN 
IN    THE    NORTHERN    COUNTIES. 

BY    8.    H.    COLLINS    AND    A.    A.    HALL. 

Mr.  J.  W.  Robertson-Scott,*  quoting  from  Newlands.f 
refers  to  the  Northern  Counties  of  England  as  one  of  the 
districts  likely  to  be  suitable  for  the  growth  of  sugar- 
beet.  In  the  following  communication  the  authors 
propose  to  give  the  composition  of  some  beets  grown 
in  those  counties  during  the  past  two  seasons. 

The  roots  were  grown  at  the  farms  and  weighed  to  find 
the  weight  grown  per  acre.  Of  these  some  50  representa- 
tive  roots    were    sent   in    for   analysis.     On   receipt    the 


so  obtained,  the  percentage  of  dressed  roots,  as  shown 
in  the  accompanying  Tables,  was  found.  Afterwards  the 
beets  were  sliced  and  dried  in  an  oven  at  the  temperature 
of  about  66°  C.  and  the  loss  in  weight  determined,  from 
which  results  the  dry  matter  per  cent,  was  obtained. 
The  dried  beets  were  then  ground  in  a  mill,  bottled  and 
analysed  at  convenience.  That  no  inversion  of  cane 
sugar  takes  place  under  these  circumstances  is  clearly 
shown  by  the  low  proportion  of  invert  sugar.  The  general 
analysis  followed  the  lints  of  the  ordinary  food  analysis, 
the  sugar  obtained  by  polarimeter,  with  Clerget  inversion, 
the  invert  sugar  by  Fehling's  solution  and  the  albuminoids 
by  multiplying  by  fii  the  nitrogen  insoluble  in  lead  acetate. 

All  the  root  crops  analysed  at  Armstrong  College  during 
the  past  15  years  have  been  dried  at  5i>°  C.  and  the 
analyses  here  quoted  are  given  in  the  same  way.* 

When  root  crops  are  dried  at  100°  C.  some  decomposition 
sets  in,  though  with  sugar  beets  this  decomposition  is  less 
marked  than  with  mangels,  swedes  and  turnips.  The 
difference  in  the  moisture  determinations  at  100°  C. 
and  55°  C.  is  with  sugar  beets  0-43  per  cent,  on  the  average. 
The  probable  error  of  a  single  determination  of  moisture 
is  +0T8  per  cent,  with  sugar  beets,  against  +0-29  per  cent, 
with  swedes,  so  far  as  iaboratory  work  goes,  but  the 
errors  of  the  field  work  are  very  much  greater.  There  is 
in  consequence  little  point  in  making  any  correction  for 
different  degrees  of  drying,   but   if  desired  for  purposes 


Table  1. 
Northumberland.     Cockle  Park.     1911. 


Plot     

2 

3 

5 

6 

i         ? 

8 

9 

10 

12 

13 

14 

St.  S.A. 

St. 

St.  Salt. 

St.  Slag. 

St.  S.P. 

0. 

D. 

D.    St. 

D.  St.-X. 

D.  St.-P. 

I).  St.-K. 

tons 

81 

9} 

15 

12 

13 

7 

12 

12 

13 

104. 

m 

Dressed  roots,  per  acre . 

.  tons 

8 

8} 

lift 

101 

10} 

4* 

9J 

91 

9} 

93 

8i 

Dry  matter per 

cent. 

2.V49 

25-40 

26-62 

25-60 

25-79 

24-44 

26-14 

26-01 

25-14 

l'.V::.* 

23-24 

Dressed  weight  . 

91-49 

87-75 

77-27 

85-13 

77-7' 

65-78 

80-00 

81-15 

70-58 

93-47 

76-43 

1  Dirty  root    

.     lb. 

0-89 

0-94 

1-27 

1-04 

1 :36 

0-70 

1-40 

1-33 

1-21 

,,.-. 

0-94 

1  Clean  root    

0-81 

0-83 

0-98 

0-88 

1-06 

0-46 

1-12 

1-08 

0-86 

0-83 

0-72 

Water per 

cent. 

74-51 

74-60 

73-38 

74-40 

74-21 

76-56 

73-86 

73-99 

74-86 

74-r,-j 

76-76 

Amides,  etc 

0-42 

0-44 

0-44 

0-43 

0-62 

0-44 

•61 

0-66 

0-84 

0-84 

0-75 

Albuminoids 

0-85 

0-80 

•96 

•97 

0-92 

0-91 

•82 

0-98 

0-84 

0-84 

0-98 

Case  ragar   

I.')- 4.') 

16-13 

16-69 

15-75 

15-95 

12-78 

15-52 

15-12 

14-74 

14-55 

12-45 

Invert  Su^ar  .... 

0-90 

0-26 

:27 

■23 

0-30 

0-18 

•21 

0-29 

0-22 

0-23 

0-16 

Pectins,  etc 

5-77 

5-44 

5-94 

6-08 

5-78 

7-86 

6-72 

6-45 

6-18 

7-26 

6-33 

Fibre    

1-51 

1-75 

1-72 

1-55 

1-55 

1  -69 

1-53 

1-63 

144 

o-77 

1--.7 

Asb 

,  i 

0-59 

0-58 

•60 

•59 

0-67 

0-58 

0-73 

0-88 

0-88 

0-89 

1-00 

]  00-00 

100-00 

100-00 

10000 

100-00 

100-00 

100-00 

100-00 

100-00 

loo-oo 

100-00 

Nitrogen    per 

cent. 

0-20 

0-20 

0-22 

0-22 

0-24 

0-21 

019 

0-26 

o-J7 

0-27 

0-25 

Manures  St.  Standard  artificials.  D=Dung.  S.A.=  Sulphate  of  Ammonia,  used  in  place  ol  Nitrate  of  Soda.  S  P  Sulphate  of 
Potasb  Instead  of  Muriate  of  Potash.  0=No  manure.  -X.-P.-K.  means  that  nitrogenous,  phosphatic  and  potassic  manures  wen 
i'  i»  i  tivdy  omitted.     F<>i  fmther  details  see  the  Cockle  Park  Guide,  issued  by  the  Northumberland  County  Council. 

In  all  cases  the  percentages  refer  to  parts  per  hundred  of  dressed  roots,  except  the  dressed  routs  per  cent,  which  PBfen  hi  pot-  pel 
hundred  of  roots  as  raised  al  Hie  farm. 


roots  wen-  weighed,  scrubbed  clean  and  the  tops  cut  off 
at  tin-  level  of  the  lowest  bud.  Any  side  roots  and  other 
Worthless  matter  wen-  also  removi  d.  The  beets  wen-  then 
dried   with  a  cloth  and   weighed  again.     From  the  data 


•  Sugai  Beet  by  "  Home  Counties." 

+  "  Sugar  :  A  Handbook  for  Planters  and  Refiners,"  by  J.  A.  R. 
and    1!     I.     a.   Newlands. 


of  comparison,  the  figures  quoted  here  could  lie  adjust  d 
to  conditions  of  drying  al  100   C.  by  adding  0-43  pel  eewl 

to   tile   moisture  and   subtracting  0   13    pel    ..lit.    holii   the 
dry  matter  and  from  tin-  pectins,  etc-. 


•    See  this  Journal.  1902.   p.   1618;   Journal   ol    Agricultural 
Science.    1905.   p.    89:    The    Pi  "i    the    I  niverait] 

Durham  Philoso]  bical  .Si  ei<  tj    1910  p.  809, 
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Table  2. 
Xorthumberland.     Cockle  Park.     1912. 


Plot                         

2 

3 

5 

6 

7 

8 

9 

10 

12 

13 

14 

St.  S.A. 

St. 

St.  Salt 

St.  Slag. 

St.  S.P. 

O. 

D. 

D.  St. 

1>.  St.-N.J).  St-P. 

I).  St.-K. 

4 

4 

4r 

41 

5i 

3i 

51 

51 

61 

7i 

71 

Dressed  roots,  per  acre . .  tons            3} 

3r 

31 

31 

4 

21 

41 

41 

41 

5i 

61 

fitter pur  cent. 

l»res*Hl  weight   . .           ,. 
1  Dirtv  root    lb. 

r per  cent. 

Amides,  etc.     ... 

Albuminoid* ,, 

3   -  ir ,, 

Invert  Sugar  .... 

(IS,   etc 

Alfa 

25-83 
84-25 

0-38 
0-32 

7417 
0-64 
0*80 

16-08 

r>27 

5-64 
1-59 
0-81 

25*83 

86-20 
0-36 
0-31 

74-17 
0-76 
0-86 

15-80 

•     0-23 

5-76 

1-66 

0-76 

25-22 

85-10 
0-54 
0-46 

74-78 
0-76 
0-86 

15-56 
0-33 
5-54 
1-54 
0-63 

25-95 

77-00 
0-52 
0-40 

74-05 
0-64 
0-92 

16-80 
0-23 
5-18 
1-57 
0-61 

25-33 

74-20 
0-62 
0-46 

74-67 
0-53 
0-90 

16-30 
0-23 
5-41 
1-36 
0-60 

26-83 

73-75 
0-38 
0-28 

73-17 
0-65 
0-98 

16-80 
0-22 
5-70 
1-76 
0-72 

25-39 

75-70 
0-82 
0-62 

74-61 
0-70 
0-86 

16-10 
0-21 
5-39 
1-44 
0-69 

24-(>:> 

78-50 
0-84 
0-66 

75-35 
0-37 
1-06 

15-70 
0-22 
5-17 
1-42 
0-71 

25-68 

72-50 
0-80 
0-58 

74-32 
0-82 
0-80 

16-85 
0-25 
4-84 
1-40 
0-72 

25-63 

75-30 
0-81 
0-61 

74-37 
1-00 
0-81 

15-90 
0-24 
5-54 
1-44 
0-70 

25-34 

81-10 
0-74 
0-60 

74-66 
0-96 
0-86 

15-50 
0-20 
5-66 
1-34 
0-82 

100-00    '   100-00 

100-00 

100-00 

100-00 

100-00 

100-00 

100-00 

100-00 

100-00 

100-00 

0-26 

0-26 

0-25 

0-23 

0-26 

0-25 

0-23 

0-26 

0-29 

029 

Table  3. 
Durham.     Raby  Home  Farm. 


1911. 


1912. 


Manure 


Dung  and   Complete  Artificials. 


Seed 

Klein  Wanzlebener. 

Vilmorin  Improved. 

Mixe( 

Seed. 

Small. 

Large. 

Small. 

Large. 

East  Side. 

West  Side. 

151 
13 

16J 
13 

91 

71 

10J 
8 

Dry  matter 

per  cent. 

23-66 

87-17 
0-78 
0-68 

76-34 
0-53 
0-79 

12-80 
0-13 
7-46 
1-28 
0-67 

23-73 

83-89 
2-98 
2-50 

76-27 
0-43 
0-74 

13-31 
0-03 
7-05 
1  -23 
0-94 

26-67 

77-14 
0-69 
0-53 

73-33 
0-75 
0-85 

15-68 
0*21 
7-01 
1-42 
0-75 

22-86 

79-85 
2-43 
1-95 

77-14 
0-54 
0-62 

1352 
0-16 
6-15 
1-09 
0-78 

24-59 

78-40 
1-02 
0-80 

75-41 
0-50 
0-75 

15-95 
0-20 
5-06 
1-40 
0-73 

24-65 

Dressed  weight    

1   DM                  

in  root  

lb. 

j>er  cent. 

74-30 
1-40 
1-04 

75-35 



Amides.  *-u- 

Albuminoid-!    

0-52 
0-85 

15-30 

Invert  ftagar 

0-23 

5 -20 
1-67 



Ash 

0-88 

100-00 

100-00 

100-00 

100-00 

100-00 

100-00 

0-21                   0-19 

I 
0-20 

0-20 

0-22 

A-  1911  was  a  dry  hot  season  and  1912  was  a  wet  (old 

one,  th»-  extremes  <>f  HMOA-inflaeim  wen  likely  to  have 

already    oeearred    in    producing    the    l,.-.t-    used    in    the 
-..-   h>r>-   recorded.     Further  at   Cookk    I'ark 

the  variations  of  manurial  trcatni'  rit   exceed   those  likely 

by    fanners.     Reenltfl    have    aleo    been 

:  from  Durham  and  Cumberland.     Tin-  soils  rued 

growing  the  beet*  have  varied  considerably  as  may  be 

s»»*-n  from  Table  6. 

The    rno^t    important    point    in    the    analyses    given    is 
the  pefenUj/e  •  «>,    vbick    average*    [0*2    pet 


cent,  against  the  European  decennial  average  1 4-2  per  cent .  * 
The  next  most  important  point  is  the  crop  yielded,  which 
averages  7-5  tons  per  acre  of  dressed  roots  against  71  tons 
from    East    Anglia,    10-0    tons    from    Holland,    11-2    tons 

from  Prance  and  11-8  tons  from  Germany.'f 

The  yield  per  acre  is  certainly  small  compared  with  that 
reported  for  the  Midlands  by  Golding  and  Hutchinson,} 
Init  the  percentage  of  sugar  in  the  Northern  Counties 
appear!  to  compare  favourably  with  that  in  the  Midlands. 

•  sugar  licet  by  "  Home  Counties,"  p.  76. 

t  Lor     r,l     J).    5. 

:  Tlii-i  Journal,  1907,  p.  512. 
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It  is  quite  certain  however  that  many  of  the  poorer 
results  obtained  are  due  to  unsuitable  situations  which 
would  be  eliminated  in  practice. 

Further  the  size  of  the  plots  was  small.  At  Raby  Home 
Farm  nearly  one  acre  of  land  was  set  apart  for  beet  growing 
but  the  other  experiments  were  only  small  plots,  varying 
from  1/88  acre  to  1  /16  acre. 

The  percentage  of  invert  sugar  is  low  and  the  percentage 
of  ash  appears  to  be  on  the  low  side.  By  careful  breeding 
on  the  Continent  the  ash  content  of  the  sugar  beet  has 
been  "  diminished  from  3-86  per  cent,  to  2-73  per  cent, 
calculated  on  the  dry  substance  of  the  beets."*  The 
results  here  recorded  show  a  mean  ash  of  2-78  per  cent, 
calculated  on  the  dry  substance. 

The  composition  of  the  beets  considered  generally  is 
remarkably  constant.  The  dry  matter  has  only  varied 
from  22-9  per  cent,  to  26-8  per  cent.,  whereas  the  parallel 
figures  for  swedes  are  9-3  to  15*5  and  for  mangels  8-5 
to  20-4,  all  grown  in  the  Northern  Counties  under  strictly 
comparable  conditions.  The  average  figures  for  com- 
position may  therefore  be  regarded  as  fairly  representing 
the  type  of  beet  likely  to  be  grown.  On  the  other  hand, 
the  figures  for  the  tons  of  crop  yielded  per  acre  are  very 
variable  and  a  good  deal  of  further  work  would  be  needed 
before  conclusions  could  safely  be  drawn  from  them. 
The  proportion  of  dirt  accompanying  the  beets  though 
large  is  no  larger  than  that  found  in  Continental  practice. 
Many  of  the  farmers  of  this  district  are  accustomed  to 
wash  the  potatoes  fed  to  stock  in  a  special  washer  made 
for  the  purpose,  so  it  is  by  no  means  impossible  that  a 
suitable  simple  machine  might  be  made  to  wash  beets 
on  the  farm  and  thus  save  much  useless  carriage. 

From  the  factory  point  of  view  this  district  possesses 
many  advantages.  Coal  is  cheap,  lime  is  plentiful,  and 
railway  facilities  excellent.  From  the  agricultural  point 
of  view  everything  depends  on  finding  suitable  situations 
for  developing  the  industry.  Beet  is  not  likely  to  be 
able  to  compete  successfully  with  either  milk  or  potatoes. 
Beet  however,  as  the  accompanying  figures  show,  might 
easily  replace  mangels  and  perhaps  swedes  and  turnips 
for  feeding  stock.  The  actual  amount  of  dry  food  grown 
per  acre  is  very  similar  whether  beets,  mangels,  swedes 
or  turnips  are  sown.  If  a  sugar  factory  existed  farmers 
would  probably  prefer  the  beet  because  of  its  double 
utility,  they  could  either  feed  the  beets  direct  or  sell  them 
to  the  factory  and  only  feed  the  beet  "  slices." 

Conclusion.  The  most  important  point  to  be  noted 
is  that  sugar  beet,  with  a  fairly  high  percentage  of  sugar, 
can  be  grown  in  the  Northern  counties,  contrary  to  general 
opinion. 

Table  4. 
Svgar  Beets,  1911. 


Bishop  Auckland. 

Penrith. 

Dressed  roots,  per  acre  (tons)    . . 

9} 

72 

19 
1-1  i 

Small.       Large. 

— 

Dry  matter   per  cent. 

Dressed  weight , 

1  Dirty  root    lb. 

1  Clean  root    ,, 

Water  per  cent. 

Amides,  etc ,, 

Albuminoids ,, 

Cane  Sugar    , 

Invert  Sugar    ,, 

Pectins,  etc ,, 

Fibre 

Ash    , 


25-10 

23-54 

78-01 

78-70 

0-63 

1-60 

0-49 

1  »26 

74-90 

76-46 

0-71 

0-56 

0-57 

0-7^ 

16-08 

13-70 

0-29 

0-17 

5-28 

6-34 

1-48 

1-21 

0-69 

0-84 

24-83 

75-94 
1-49 
1-13 

75-17 
0-65 
0-79 

13-90 
0-14 
7-09 
1-62 
0-64 


100-00       10000 


10IMI0 


Nitrogen  per  cent. 


0-20 


0-21 


0-23 


Table  5. — Abstract. 

Composition  of  Sugar  Beets  grown  in  Northern  Counties, 
1911  and  1912. 


Mean. 

Prob- 
able 
Varia- 
tion.* 

Mini- 
mum. 

Maxi- 
mum. 

Yield,  per  acre    tons         9-4 

Dressed  root,  per  acre  . .     ,,           7-5 

Dry  matter    per  cent.      25-2 

Dressed  weight 79-4 

1  Dirty  root    lb.            1-0 

±2-9 
±2-4 
±0-7 
±4-2 
±0-3 
±0-3 

4 

3 
22-9 
65-8 

0-4 

0-3 

19 

14 

26-8 

93-5 
3-0 
2-5 

±0-7 

±01 

±0-1 

±1-0 

±0-04 

±0-06 

±0-1 

±0-1 

73-2 
06 
0-4 

12-4 
0-0 
4-8 
0-8 
0-6 

77-1 

Albuminoids ,,            08 

Amides,  etc ,,             0-6 

Cane  sugar 15-2 

Invert  Sugar ,,             0-2 

Fibre  1-5 

Ash   0-7 

11 
1-0 
16-8 
0-9 
7-9 
1-8 
1-0 

±0-02 

0-18 

0-29 

*  Calculated  from 


Q'85       St. 
VlTVii-l 


Table  6. 
Analysis  of  Soils  used  for  Sugar  Beet. 


Cookie 
Park. 

Bishop 
Auckland. 

Organic  matter  

Ferric  oxide   soluble  in  hydrochloric  acid 
Alumina                         ,,        ,,          ,, 
Lime                                ,,        .,          ,, 
Potash                            ,,        ,,          ,, 
Phosphoric  anhydride  „        ..          ,, 
Silica,  etc.,  insoluble  in  hydrochloric  acid 

Potash  soluble  in  citric  acid   

Phosphoric  anhydride  soluble  in  citric  acid 

994 
3-10 
4-01 
0-67 
0-28 
0-09 
82-09 
0-013 
0-011 
0-179 
0-21 

4 

8 

32 

10 

46 

0-08 
0-15 

0-009 
0-010 

0-15 

Stones,  over  3  mm 

9 

Grits,  0-55  mm.  to  3  mm 

Sand,  0-24  mm.  to  0-55  mm 

5 

Silt,  0-11  mm.  to  0-24  mm 

Sugar  Eeet  by  "  Home  Counties,"  p.  135. 


Obituary. 

JULIUS    LEWKOWITSCH. 

Julius  Lewkowitsch  was  born  at  Ostrowo,  in  Prussian 
Silesia,  in  1857,  and  was  educated  at  Ostrowo,  Breslau. 
Strassburg,  and  Berlin.  He  took  the  degrees  of  Ph.D. 
in  1879,  and  M.A.  in  1881,  at  Breslau,  and  at  first 
intended  to  devote  himself  to  an  academic  career.  He 
carried  out  a  considerable  amount  of  original  investi- 
gation under  Victor  von  Richter  at  Breslau,  then  took  a 
position  as  teacher  of  Mathematics  and  Natural  Science 
at  the  Friedrichs  Real  Gymnasium,  Berlin,  under 
Landolt,  and  afterwards  became  Assistant  to  Motor 
Meyer  at  the  University  of  Heidelberg.  His  first 
published  work  was  concerned  with  the  action  of  nit  no 
acid  on  fatty  acids  and  may  perhaps  l>e  taken  U 
indicating  the  direction  in  which  he  was  attracted  at 
this  early  stage  and  as  opening  the  path  to  Ins  real 
life's  work.  Studies  in  stereo-chemistry  and  the  pre- 
paration of  optically  active  compounds  from  the 
corresponding  racemie  substances  followed,  and  then, 
abandoning  academic  work,  he  became  research 
chemist  at  a  tar  and  petroleum  works,  and,  following 
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this,  managed  for  a  short  time  ,i  tar  distillery  near 
Brunswick.     Finally,   at   about   30  years   of  age,   he 
came  to  England  ami  became  Chemist  ami  technical 
manager  to  Messrs.   Jos.   Watson  and  Sons  at  their 
Leeds  Soap  Work-;,  where  he  was  the  first  to  prepare 
ohemicallj  pure  glycerin  from  soapmakers'  lyes.     Later 
he  became  naturalised  asa  British  subject,  and  in  1895 
he  started  practice  at  Manchester  as  a  consulting  Chemist 
and  Technologist  in  Ods  and  Fats.     In  the  same  year 
he  published  his  l>ook  on  Oils  and  Fats,  which  in  later 
editions    was    known    as    "  The    Chemical  Technology 
and    Analysis    of    Oils,    Fats,    ami    Waxes.''     Though 
founded  on  Benedict's  "  Analyse  der  Fette  and  Wftchfi- 
arten  "   the   work  was  considerably  expanded  by  Lew- 
kowit-eh,   and   the  second   edition,   published  in  1898, 
must    l>e    regarded    as    an    entirely    independent    pio- 
ductinn.     The  book  rapidly  became  the  leading  publi- 
cation on  the  subject,  and  it  grew  to  three  large  volumes, 
BUOCeeaive  editions  being  called  for  in  1904  and  1909, 
in  addition  to  separate   issues  in  French  and  German. 
At  the  time  of  his  death  he  was  engaged  in  the  prepara- 
tion of  yet  another  English  edition.     The  first  volume 
of    this     fifth    edition    has     just     been    issued,    and 
the    second    volume"  is    in    the   press.      He    became 
a    member    of    the    Society    of     Chemical     Industry 
in     1889,    and    in     1890    he    read     his     first     paper 
before  the  Society  on  "The  estimation  of  Glycerine." 
This   was   followed   by  several   "  Contributions  to  the 
analysis  of  Fatr,"  by  "  Attempts  to  convert  Oleic,  Acid 
into  Candle  material  "  ;    "  The  Theory  of  Saponifica- 
tion "  ;    "  Problems  in  the  Fat  Industry,"  and  many 
Others.     .Meantime  he  also  contributed  several  papers 
on   cognate   subjects    to   the   Society    of   Dyers   and 
Colourista,  and  in   1904  delivered  a  course  of  Cantor 

tores  for  the  Society  of  Arts  on  "Oils  and  Fats 
— their  Dses  and  Applications."  To  the  Encyclopaedia 
Britannica  he  contributed  the  article  on  oils  and  fats, 
and  he  also  wrote  articles  on  these  subjects  and  on 

garble  for  the  Dictionary  of  Applied  Chemistry. 
In  Meyer's  "  Jahrbuch  der  C'hcmie  "  also  he  wrote 
the  lection  dealing  with  fats  and  petroleum,  and  in 
Lunge's  '*  Chemieeh-technische  Dntersuchungsmeth- 
octal  "  hi-  dealt  with  oils  and  fats.  He  became  con- 
1  with  the  production  of  the  Journal  of  the  Society 
of  Chemical  Industry  in  1890,  when  he  was  appointed  an 
Abstractor,  but  in  1891  be  ceased  work  as  an  Abstractor 
and  became  a  mender  of  the  Publication  Committee, 
and  for  the  long  period  of  eighteen  years  he  served  on 


that  Committee  with  characteristic  zeal  and  assiduity. 

In  1898  Lewkowitseh  removed  from  Manchester  to 
London,  and  in  1901,  after  having  previously  served 
as  a  Member  of  the  Committees  of  the  Yorkshire  and 
Manchester  Sections,  he  became'  a  member  of  the  Com- 
mittee, of  the  London  Section.  The  following  year  he 
was  elected  to  the  ( lounoiL  and  in  1905  he  became  a  Vice- 
President.  In  1908  he  became  (  'hairman  of  the  London 
Section,  and  his  tenure  of  that  office  was  rendered 
memorable  by  the  Annual  Meeting  of  the  Society 
being  combined  with  the  holding  in  London,  in  1909, 
of  the  Seventh  International  Congress  of  Applied 
Chemistry.  In  1911  bo  became  Foreign  Secretary 
of  the  Society,  and  this  office  he  continued  to  hold 
to  the  day  of  his  death.  From  1901  to  1904  he  served 
on  the  Council  of  the  Institute  of  Chemistry,  and  during 
1902-3  he  was  a  member  of  the  Council  of  the  Chemical 
Society.  He  was  also  a  member  of  the  Council  of 
the  Society  of  Public  Analysts,  and  acted  for  many 
years  as  an  examiner  for  the  City  and  Guilds  of  London 
Institute.  In  1909  he  received  the  Lavoisier  Medal 
as  Conferencier  of  the  Societe  chimique  de  France. 

Julius  Lewkowitseh  was  a  memorable  man.  Physic- 
ally he  was  active  and  robust,  and,  until  within  the 
last  two  years,  his  strenuous  life,  which  left  hiin  no 
time  for  exercise  and  little  for  rest  or  recreation, 
appeared  to  have  no  ill  effect  upon  his  health. 
He  was  an  inspiring  though  exacting  teacher,  and 
many  of  the  younger  generation  owe  their  success  in 
life  to  his  personal  influence  and  training.  As  a  com- 
panion he  was  bright  and  genial,  and  as  a  friend  generous 
and  true.  His  knowledge  and  capacity  were  remarkable, 
and  his  energy  and  industry  prodigious.  Of  German 
birth  and  education  he  spoke  English  with  hardly  a 
trace  of  foreign  accent,  and  wrote  it  with  a  fluency  and 
accuracy  that  many  men  of  British  origin  might  envy. 
At  the  entertainment  given  by  the  London  Section  of 
the  Society  of  Chemical  Industry  to  the  Seventh 
International  Congress  of  Applied  Chemistry  he 
addressed  the  great  gathering  in  English,  German, 
French,  and  Italian.  He  was  a  man  of  forceful 
personality,  striking  ability  and  admirable  character, 
and  among  the  members  of  the  Society  of  Chemical 
Industry  especially  his  memory  will  long  be  cherished. 
He  died  at  Chamonix  on  the  15th  September,  after 
only  two  days'  actual  illness,  leaving  a  widow  and  a 
3'oung  son  and  daughter.  He  was  buried  at  Chamonix 
at  the  foot  of  the  mountains  which  he  loved. 
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Pai  i. nts. 

ding  or  sizing    olid  materials;    Method  and  apparatus 

Jot .    C.   L.   M<  He  ion  and    B.    I'.    Rice,  Colorado 

Borises,   Colo.,    I    -  \      Eng.    Pat.    10,940,   July   20, 
1912. 

The     material     travel*     across     n     "   d«ek,"     to     which 

ritndinal  I    reciprocating   movements  are 

imp  I  e    'I'  Sectors    extend 

Mid  these  have  tran  rerst  corrugations 
h  inclined  -urine. -  ni  dinVient   pitch.     The  denectoi 


and  1  lie  oorrugaf  ions  t  hereon  progresi  ively  decree  e  in  ize 
from  the  feed  to  tin-  discharge  end  of  the  "deck.' 

— W.  M.C. 

Separating  li</lit  or  smaller  material  from  heavier  or  large) 
material  !>//  meant  oj  water  currents,  applicable  in  certain 
and  their  products  and  for  cleansing  fruit  and  seeds,  and 
for  the  separation  of  large  and  -mull  particles  of  mineials 

in  n  granular  state i    Apparatus  for .    J.    rliggin- 

bottom,  Liverpool.     Eng.  Pat.  25,936,  Nov.  12,  L912. 

A  ■  annular  revolving  ring  provided  with  a  sill  or  overflow, 
and  carrying  "  skimmer,  is  arranged  in  the  upper  patf  '•! 
the  apparatus  described  in   Eng.   Pats.  x~<>  ol   1904  and 
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2754  of  1906,  lor  the  purpose  of  collecting  the  lighter  and 
smaller  articles. — W.  H.  C. 

Air  and  gases  ;    Apparatus  for  washing,  or  purifying  and 

cooling .     S.  W.  Cole,  London.     Eng.  Pat.  17,946, 

Aug.  2,  1912.     Addition  to  Eng.  Pat.  21,605,  Sept.  30, 
1911  (this  J.,  1912,  1005).     * 

Apparatus  constructed  according  to  the  earlier  patent  is 
combined  with  a  refrigerating  plant  for  cooling  the  gas, 
the  expansion  coils  of  the  refrigerating  plant  being  placed 
in  the  bottom  of  the  purifier  in  brine  or  glycerin,  which  is 
circulated  through  the  purifier  and  passes  downwards  over 
perforated  plates  or  screens  therein,  whilst  the  air  passes 
upwards  through  the  cold  brine  or  glycerin.  The  coils  for 
cooling  the  compressed  ammonia  of  the  refrigerating  plant 
are  contained  in  a  casing  having  a  water  sprinkler  at  the 
top,  and  the  air  passing  to  the  purifier  may  first  be  passed 
through  this  casing  where  it  receives  a  preliminarv  washing. 

— H.  H. 

Gaseous   -fluids;     Removing   suspended   matter  from . 

H.  L.  Doherty,  New  York.     U.S.  Pat.  1,071,893,  Sept.  2, 
1913. 

The  gas  passes  through  spiral  passages  in  a  cylindrical 
chamber,  being  led  from  th(  periphery  to  the  centre  in  one 
direction  of  rotation  and  then  again  to  the  periphery  in  the 
reverse  direction  of  rotation. — A.  T.  L. 

Gases  ;  Process  of  regulating  the  temperature  for  the  purifica- 
tion of bu  means  of  drying  filters.     E.  Danhardt. 

Fr.  Pat.  455,378,  March  3,  1913. 

To  keep  the  temperature  of  the  gases  entering  the  filters 
constant,  they  arc  previously  passed  in  succession  through 
tubular  heating  and  cooling  chambers,  controlled  by 
dampers. — W.  H.  C. 

Humidifying  and  drying  apparatus.     Lambert  Freres  and 
A.  Papin.     Fr.  Pat.  455,949,  March  15,  1913. 

The  temperature  and  humidity  of  the  air  supplied  to  the 
humidifying  chambers,  is  brought  to  any  desired  degree  by 
passing  it  through  a  chamber  provided  with  a  heating  coil 
and  steam  and  water  sprays. — W.  H.  C, 

Drying   objects   made   of  plastic    materials;    Process   and 

apparatus  for  ■ .     O.    Eberhard.     Fr.  Pat.    455,959, 

.March  26,  1913. 

To  prevent  unequal  drying  the  objects  .have  a  continual 
slow  motion  imparted  to  them,  so  that  fresh  surfaces  are 
continually  exposed  to  the  action  of  the  drying  agents. 

— W.  H.  C. 

Drying  apparatus  with  superposed  floors  and  rotary  agitators. 
C.  Asselbergs,  Breda,  Holland.  Eng.  Pat.  18,442, 
Aug.  10,  1912. 

A  DBYING  apparatus  for  parings,  pulps,  and  other  sticky 
substances  comprises  a  vertical  cylindrical  casing  divided 
into  horizontal  drying  sections  by  heated  partitions,  over 
the  upper  surfaces  of  which  scrapers  fixed  to  a  central 
vertical  shaft  rotate  so  as  to  cause  the  material  to  fall 
alternately  at  the  periphery  and  at  the  centre  from  one 
partition  to  the  next,  whilst  heated  air  passes  upwards  in 
a  contrary  direction.  The  partitions  are  formed  of  flat 
spiral  steam  pipes  with  the  ooile  touching,  so  that  a  rough 
surface  upon  which  material  is  not  liable  to  stick  is  formed, 
and  each  steam  coil  is  supplied  separately  with  steam  so 
that  the  temperature  of  each  drying  chamber  can  be 
made  as  high  as  the  moisture  conditions  of  the  material 
at  that  point  will  allow.  The  material  is  kept  out  of 
contact  with  air,  being  fed  to  the  apparatus  and  withdrawn 
by  means  of  screw  conveyers.— H.  H. 

Desiccating  process.  C.  H.  Brigham,  Brooklyn.  N.Y. 
Assignor  to  Powdered  .Milk  Company  of  America. 
D.8.  Pat.   1,071,692,  Sept.  2,  1913. 

The  liquid  or  semi-liquid  is  blown  by  a  blast  of  com  pi  i  -  -<  d 
air  from  an  atomiser  placed  near  the  apex  of  a  conical 
casing  disposed  horizontally  and  a  blast  of  air  is    blown 


into  the  apex  of  the  casing,  so  that  both  the  atomised 
liquid  and  blast  of  air  have  the  form  of  cones,  diverging 
in  the  same  direction,  the  outer  cone  of  air  enveloping  the 
inner  cone  of  atomised  liquid.  The  liquid  is  evaporated 
and  the  mixture  of  dry  powder  and  moist  air  escapes  from 
a  point  near  the  larger  end  of  the  conical  casing. — \Y.  H.  C. 


Dryer  ;   Centrifugid  ■ 


-.     J.  T.  Psarski,  Cleveland,  Ohio. 
U.S.  Pat.   1,071,956,  Sept.  2,  1913. 

The  dryer  comprises  a  casing  connected  with  an  exhauster, 
and  a  rotating  basket  within  the  casing,  which  receives 
the  moist  material.  The  basket  has  a  non-perforated 
bottom,  and  there  arc  openings  near  the  upper  edge  of 
the  side  wall,  and  near  the  outer  edge  of  the  top.  These 
openings  are  in  contact  with  the  moist  materia),  and  hot 
air  is  delivered  to  the  centre  of  the  cover  of  the  rotating 
basket  and  is  drawn  through  the  material  and  away  from 
the  casing  by  the  exhauster. — A.  T.  L. 


Dryer ,      Rotary 


-.     C.    B.    Smith,    Cleveland,    Ohio. 
U.S.  Pat.   1,072,186,  Sept.  2,  1913. 

A  cylindrical  casing  arranged  to  be  heated  by  the  gases 
from  a  furnace  chamber,  is  rotated  about  an  axis  slightly 
inclined  to  the  horizontal.  The  upper  or  feed  end  of  the 
inclined  cylinder  is  situated  over  the  furnace  chamber  and 
has  perforated  walls.  A  short  inner  cylinder,  which 
receives  the  fresh  charge  of  material  to  be  dried,  has 
annular  walls  forming  a  chamber  through  which  hot  air 
passes  from  the  exterior  to  the  interior. — A.  T.  L. 

Desiccating    apparatus.     0.    E.   Merrell,   Syracuse,   N.Y. 
U.S.  Pat.   1,072,391,  Sept.  2,  1913. 

Air  is  forced  through  an  "air-whirling  "  chamber  into  a 
desiccating  chambci,  and  the  liquid  to  be.  desiccated  is 
discharged  into  the  whirling  air  at  a  point  just  before 
it  enters  the  desiccating  chamber. — W.  H.  C. 

Furnaces  for  boiling  or  melting  purposes.     L.   F.   Tooth, 
London.     Eng.  Pat.  18,523,  Aug.  12,  1912. 

A  gas  furnace  applicable  for  evaporating  liquids  such  as 
sugar  solutions  or  asphaltum  or  for  melting  metal.-  i 
constructed  with  an  annular  heating  chamber  or  flue 
surrounding  a  central  heating  chamber  containing  the  gas 
burners,  the  annular  chamber  being  provided  with  two 
or  more  outlets  arranged  symmetrically  in  order  to  ensure 
an  even  draught.  To  facilitate  construction  and  repair, 
the  annular  flue  is  formed  of  a  number  of  blocks  or  sections 
of  similar  shape.  The  inner  walls  of  the  heating  chamber 
are  sloped  to  fit  a  boiling  pan,  etc.,  and  to  protect  the 
contents  from  burning,  the  part  of  the  pan  which  project* 
above  the  top  of  the" furnace  is  protected  by  a  shield  of 
asbestos.  The  temperature  is  regulated  by  adjusting  the 
position  of  the  burners,  in  an  alternative  construction, 
a  series  of  vertical  flues  communicate  with  the  heating 
chamber  at  the  top  and  are  connected  at  the  bottom  with 
a  ring  or  circular  flue  communicating  with  the  chimney, 
or  a  series  of  up-and-down  flues  as  described  in  Eng.  Pat. 
30,287  of  1910  (this  J.,  1911,  962)  may  bo  used.— H.  H. 


Furnace*  ;       Automatic      charging     apparatus      for 


Ut   f  IIIUi.1     ,  -t*  1HV/MIU  *^/  v.*«.y..-^  "II' 

Chemische  Industrie  Akt.-Ges.  and  L.  Singer,  EJochum, 
Germany.     Eng.    Pat.   6917,   March   20,    1913.     Under 
Int.  Conv.,  March  22,  1912. 
Receptacles  open  at  the  bottom  are  formed  in  'be  rool 
of  the  vertical  cylindrical  furnace  near  the  axis,  and  a  | 
having  an  aperture  is  rotated  beneath,  so  that  the  ret 
tades  are  alternately  closed  and  opened  at  the  bottom. 
The  material  is  discharged   by  rotating  rakes  into  the 

receptacles    and    when    the    aperture    in    the    plate    DOOMS 
underneath  the  vessel,  the  charge  falls  into  the  furnace. 

— \\  .  H.  ( '. 


Expressing    liquids    from    talids ;     Apparatus   for . 

Jf;  J.  Berrigan.  Orange.  N.J..  U.&A.     E  I8.6W 

Aug.  13,  1912.    Under  lm.  Cenr.,  Aug.  --.  nil. 

As   apparatus    for   expressing    liquids   from    solids    and 
more  particularly  for  treating  slime*  and  tht  like,  con.t.w 
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<>f  two  pressing  membam,  i».  11.  pivoted  at  10,  12,  to  two 

n,  ;..  7.  and  having  latches,  16,  by  moans   of  which 

thov  an>  eonneoted  together  after  the  materia]  to  be  filtered 


has  been  introduced  into  a  filter-cloth  bag,  13,  between 
them.  The  levers,  5,  7,  are  hinged  together  at  8,  and  are 
supported  by  links.  2,  3.  attached  to  a  fixed  framework,  1, 
and  by  a  hydraulic  ram,  20.  When  the  ram  is  allowed 
to  descend,  the  prooDOTB,  9,  11,  are  slowly  pressed  together, 
the  expressed  liquid  being  collected  in  a  tray,  19,  beneath. 
It  i^  advantageous  to  allow  the  pressing  action  to  occur 
under  the  action  of  a  weight,  but  auxiliary  pressure  from 
a  ram  or  other  mechanical  device  may  be  used  if  desired 
to  force  the  apparatus  downwards.  The  filtering  medium 
preferably  oonakte  of  cloth  of  differing  degrees  of  fineness, 
the  finer  cloth  being  placed  next  to  the  working  face  of  the 
-iir_'  member,  which  is  grooved  to  allow  filtered  liquid 
to  escape. — H.  H. 

Separating  solid*  and  liquid*  ;   Deivalering  device  or  means 

for .     W.    A.     Hendryx,    New    York.     U.S.    Pat. 

1. "71. 017,  Sept.   2,   1913.  " 

TuE-emi-solid  deposit  is  withdrawn  from  the  bottom  of  a 
conical  settling  tank  by  an  external,  inclined  screw  con- 
veyer, provided1  with  a  double-threaded  screw  at  the 
lower  end  and  rotating  in  a  trough  with  an  adjustable 
outlet.— W.  H.  C. 


nraiion  of  liquids  ;  Apparatus  for  the  fractional . 

i:    X.   Lennox,  London.     Eng.   Pat.   19,573,  Aug.  27, 
1911 

in' lined  tul>c  set  in  a  furnace  and  heated  from 
below,  the  lower  part  of  the  inside  being  provided 
with  a  number  of  weirs  or  partitions,  having  notched 
overflow-*     on     alter)  j. ■-,    in    order    to    cause    the 

liquid  to  take  a  tortuous  path.  The  liquid  to  be 
poroted  is  preheated  by  the  vapours  from  the  still 
in  a  eoanter-current  preheater  M  resembling  a  Field  tube," 
the  upper  end  of  the  inclined  tube.  The  con- 
centrated liquid  flow-  from  the  lower  cud  of  the  inclined 
tube  through  a  U-shaped  cooler. — W.  H.  C 

Method    of — —and    apparaliu    therefor. 
N.    rL    Hiller,  Carbondale,    Pa.     U.S.    J'at.    1,071,740, 
-'.   1913. 

'Jiik    apparatus    eompriaei    a    boiler    generating    steam 

under  pressure,  an  evaporator  and  a  condenser  connected 

r  and  adapted  t.,  work  under  pressure,  a  second 

parator,  and  the  rectifier  of  an  absorption  refrigeration 

.-.     Water  in  the  first  eraporator  is  heated  under 

.  roil,  the    team  ii  condensed  by  a 

cooling  coil  in  the  conden  er,  and  the  water  from  the 

ther  with   that  condensed    in    the    rteerrj 

into  the  second  eraporator  when  it 

the  pn     on  .     Th <•  cooling  coil 

in  th<-  condi  the  heated  cooling  water  of  the 

delivers   the  name,  -till  further  heated,  as 

feed-water  to  the  boiler,  or  to  the  first  evaporator  at  a 

point  near  the  steam-coil.— A.  T.  L. 


Evaporating  apparatus.  D.  P.  J.  Burguieres,  C.  L.  Come 
and  G.  E.  Marshall,  New  Orleans,  La.  U.S.  Pat. 
1,072,307,  Sept.  2,   1913. 

A  c  vlindro-conical  vessel,  in  which  the  liquid  is  heated 
by  a  series  of  radial  manifolds,  spaced  apart  vertically  and 
providod  with  depending  vertical  radiator  pipes.  The 
heating  medium  is  circulated  through  the  manifolds  and 
radiators.— W.  H.  C. 

Non-conducting  coverings  for  boilers,  steam  pipes  and  other 

surfaces;    Method  for  producing .     C.  J.  Cuthbcrt- 

son,  London.     Eng.  Pat.  27,851,  Dec.  3,  1912. 

Sheets  of  non-conducting  material  are  formed  by  alter- 
nately sifting  asbestos  fibre  and  spraying  gluo  or  other 
binder  upon  a  flat  surface  until  a  sheet  of  the  desired 
thickness  is  produced,  and  then  passing  the  material 
through  compression  rollers  having  V-shaped  ribs  thereon 
which  form  grooves  enabling  the  compressed  sheet  to  be 
rolled  upon  a  mandrel  in  cylindrical  or  tubular  form.  Alter- 
natively the  material  may  be  built  up  on  a  revolving 
roller,  mandrel  or  core  similarly  provided  with  ribs. 
The  material  may  be  reinforced  by  lengths  of  asbestos 
or  other  string  incorporated  during  the  manufacture. 

— H.  H. 

Disintegrating,  screening,  and  blending  artificial  manures, 
minerals,    clays,     chemicals,      and     other      substances  ; 

Apparatus  for .     G.    M.    Tyler,    Plymouth.     Eng. 

Pat.  5760,  March  8,  1913. 

The  materials  fall  from  a  hopper  upon  a  number  of 
horizontally  rotating  beaters  arranged  like  the  spokes  of  a 
wheel,  so  that  the  material  is  disintegrated  by  impact, 
and  rubbing  of  one  part  on  another  is  avoided.  An  out- 
ward and  rotary  motion  is  imparted  to  the  broken  particles, 
causing  them  to  traverse  a  number  of  screens  of  different 
mesh  arranged  round  the  beaters.  Particles  falling  down- 
wards between  the  beaters  are  thrown  outwards  on  to  the 
screens  by  a  disc  rotating  below.  The  apparatus  is 
specially  designed  for  dealing  with  deliquescent  materials. 

— H.  H. 

Centrifugal     separators.     A.     R.     Robertson,     Glasgow. 
Eng.  Pat,  11,927,  May  22,  1913. 

In  centrifugal  separators  of  the  type  in  which  sepaiating 
channels  are  formed  between  a  series  of  superposed 
conical  annular  di;cs,   the  discs   are  kept  in  alignment 


C     B 


and  spaced  at  the  requisite  distance  by  means  of  round 
bosses,  C,  formed  in  annular  flanges,  11,  and  adapted  to 
fit  one  within  the  other.  When  slots  such  as  E,  are  formed 
in  the  discs,  these  may  be  kept  in  alignment  by  providing 
say  thice  bosses,  (',  and  nine  slots,  E,  in  each  disc,  so 
that  however  the  discs  may  be  assembled  the  resulting 
arrangement  of  the  slots  Ls  the  same. —  II.  II. 

Separators;    Centrifugal  liquid .    J.  Melotte,  Remi- 

court,  Belgium.     Eng.  Pat,  13,598,  June  12,  1913. 

A  DIBC  having  its  outer  edge  curved  downwards  and 
inwards  is  arranged  in  the  lower  part  of  the  centrifugal 
machine  to  receive  the  separated  liquid,  and  to  guide, 
it  into  the  collector.  The  rounded  edge  of  the  disc  causes 
the  liquid  to  break  up  into  several  streams  and  prevents 
different    parts  of  the  jets  from  meeting  and   producing 

froth.— w.  if.  a 

UUra-fiUersoflarg<  "i/><iti/>/ ;  Syttemof .    G.  Malfitano 

and  L.  Michel,     Fr.  Pat.  456,334,  April  4,  1913. 

The  filters  are  formed  on  a  ficrforated  plato  or  mandril 
support,   by   first  forming  a   layer  of  colloidal   filtering 
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material  of  open  texture,  and  subsequently  forming 
upon  this  an  extremely  thin  layer  of  very  fine  colloidal 
filtering  material. — W.  H.  C. 


Mixing  liquids  with  gases  or  vapours  ;  Device  for . 

Kramer.     Ger.    Pat.    263,202,    June    25,    1912. 

The  liquid  enters  the  apparatus 
under  pressure  through  a,  and 
passes  into  the  distributor,  b, 
which  is  set  in  rotation,  whereby 
a  "  liquid  screw,"  d,  is  produced. 
The  gas  enters  the  mixing 
chamber,  e,  through  c,  and  has 
free  access  on  all  sides  to  the 
surface  of  the  "  liquid  screw," 
and  hence  fills  the  spaces  between 
the  convolutions.  The  ribs,  g,  in 
the  receiver,  /,  cut  the  screw 
surface  into  separate  parts  and 
prevent  the  gas  from  returning 
to  the  mixing  chamber.  By  means 
of  baffle?,  h,  a  whirling  motion 
can  be  imparted  to  the  mixture 
of  liquid  and  gas  in  the  tube, 
i,  whereby  intimate  mixing  is 
ensured. — A,  S. 


W. 


Evaporating  upparatus.  J.  A.  Power,  Babvlon,  N.Y., 
U.S.A.  Ens:.  Pat.  1704,  Jan.  21,  1913.  Under  Int. 
Conv.,  Jan.  27,  1912. 

See  U.S.  Pat.  1,028,777  of  1912  ;  this  J.,  1912,  627.— T.F.B. 

Evaporator.  G.  W.  Hcisserman,  jun.  Fr.  Pat.  455,377, 
Feb.  28,  1913.     Under  Int.  Conv.,  Feb.  29,  1912. 

See  U.S.  Pat.  1,045,023  of  1912;  this  J.,  1913, 11.— T.  F.  B. 

Interaction  between  liquids  and  gases  or  vapours  ;  Apparatus 

for  producing .     J.  A.  Hart,  Blackburn.     U.S.  Pat. 

1,072,849,  Sept.  9,  1913. 

See  Eng.  Pat.  27,654  of  1912  ;  this  J.,  1913,  817.— T.  F.  B. 

Raising    or    forcing    liquids;     Method    of .     H.    A. 

Humphrey,  London,  Assignor  to  Humphrey  Gas  Pump 
Co.,  New  York.     U.S.  Pat.  1,072,852,  Sept.  9,  1913. 

See  Eng.  Pat.  7152  of  1910  ;   this  J.,  1911,  524.— T.  F.  B. 

Separating  out  liquids  from  vapours  and  gases  ;   Apparatus 

for .     P.    Graefe,    Mallmitz,   Germany.     U.S.    Pat. 

1,072,941,  Sept.  9,  1913. 

See  Eng.  Pat.  15,353  of  1912;  this  J.,  1913,  408.— T.  F.  B. 
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Coke ;      The     moisture-    and     ash-content     of  .      A. 

Wagcncr.     Ferrum,    1913,    10,    321—336,    353—369. 

PRESENT  methods  of  sampling  are  criticised  and  the 
following  method  recommended.  Three  fork  loads  arc 
taken  from  each  waggon,  the  pieces  being  placed  by  hand 
on  the  fork,  and  the  whole  mixed,  and  broken  down 
successively,  with  quartering,  to  pieces  egg-size,  walnut 
size,  and  grains  of  10  mm.  The  workman  taking  the 
samples  wears  coloured  spectacles,  so  that  he  cannot 
distinguish  the  dry  from  the  damp  pieces  by  their  colour. 
During  the  crushing  the  coke  may  lose  an  appreciable 
quantity  of  moisture,  and  the  most  accurate  results  for 
the  moisture  estimation  are  obtained  by  breaking  down  the 


large  sample  as  quickly  as  possible  with  a  hammer  to  the 
size  of  the  hand,  and  drying  a  portion  weighing  about 
60  kilos,  for  24  hours  in  a  large  drying  cupboard  heated 
to  about  150°  C.  by  superheated  steam.  In  determining 
the  ash,  ignition  at  750°  C.  gives  the  most  accurate  results ; 
at  950°  C.  values  about  0-2  per  cent,  lower  are  obtained, 
due  chiefly  to  the  loss  of  sulphur  existing  originally  in  the 
coke  as  ferrous  sulphide,  and  to  a  less  extent  to  the 
volatilisation  of  alkalis.  Ashes  obtained  at  both  tempera- 
tures were  found  to  contain  a  little  carbon  (about  0-05  per 
cent.),  which  possibly  existed  in  the  coke  as  silicon 
carbide.  The  method  recommended  is  to  ignite  1  grm. 
of  the  dried  ground  sample  in  a  platinum  crucible  for 
2  hours  at  750°  CL,  the  crucible  being  placed  in  the  cold 
muffle.  Wet  coke  is  not  so  strong  as  dry,  the  difference 
being  greatest  in  those  pieces  which  have  been  longest 
exposed  to  the  action  of  water.  No  connection  appears 
to  exist  between  porosity  and  strength,  and  the  inference 
that  water  acts  on  the  coke  material  was  confirmed  by 
experiments  which  showed  that  solid  matter,  consisting 
chiefly  of  sulphates  and  carbonates,  is  removed  in 
appreciable  quantity  after  two  days'  immersion  of  coke 
in  water. — T.  St. 

Gaseous   mixtures;    Combustion   of and   temperatures 

of    inflammation.     Taffanel    and    Lc    Floch.     Comptes 
rend.,  1913,  157,  469—471. 

Results  are  given  showing  that  the  temperatures  of 
inflammation  of  mixtures  of  combustible  gases  with  air 
vary  according  to  the  experimental  conditions,  being 
higher  for  example  in  small  bombs  than  in  those  of  larger 
capacity  (see  table). 


Propoition  of  combustible 

Minimum  temperatures  of 
inflammation. 

gas  in  mixture. 

375  c.c. 
bomb. 

275  c.c. 
bomb. 

15  c.c.       9  c.c. 
bomb.     bomb. 

Firedamp  (7  per  cent.)  .. 
Hydrogen  (15  per  cent.) 
,,          (20  per  cent.) 
Carbon  monoxide 

(20—70  per  cent.) 

590° 
610' 

675° 

735° 

K25* 
625°          700" 

In  the  case  of  carbon  monoxide  inflammation  occasionally 
occurred  at  about  375°  C,  probably  owing  to  the  presence 
of  traces  of  carbon  formed  by  dissociation  of  the  monoxide. 
The  minimum  temperature  of  inflammation  of  mixtures 
of  acetylene  and  air  was  335°  C.  (40 — 55  per  cent.  C.H.,), 
and  the  size  of  the  bomb  had  no  notable  influence.  In  a 
bomb  of  275  c.c.  capacity,  the  following  minimum 
temperatures  of  inflammation  were  observed  :  ethylene 
(4.5—6-5  per  cent.)  487°,  ethane  (4—8  per  cent.)  560°, 
pentane  (2 — 3  per  cent.)  512°,  commercial  benzeno 
(5  per  cent.)  578°,  motor  spirit  (2-2  per  cent.)  481°, 
denatured  alcohol  (27—38  per  cent.)  450°  C.  In  nearly 
all  cases  a  more  or  less  important  lag  in  the  inflammation 
could  be  detected  (see  this  J.,  1913,  646).  Mixtures  of 
coal  dust  and  air  gave  temperatures  of  inflammation 
ranging  from  590°  to  670°  C— A.  S. 

Coal  dust  ;     Influence  of  gas  upon   the   inflammability  of 

in    air.     W.    M.    Thornton.     Brit.    Assoc,    1913. 

Sect.  B.  [Advance  proof.] 
Curves  arc  given  showing  the  effect  of  the  presence  of 
quantities  of  Newcastle  coal  gas  op  »<>  2  per  rent,  (by  vol.) 
in  the  air  on  the  least  electric  current  capable  of  igniting 
a  cloud  of  coal  dust  (see  also  this  J.,  1910.  868),  when  the 
current  circuit  is  momentarily  broken.  0-2.5  per  cent,  of 
gas  had  little  or  no  effect,  but  higher  tK-roentagea  earned 
a  rapid   increase   in  sensitivciu— -.      Pit    •_  -miliar 

results  ;  methane  was  Bomewhal  ten  active  than  00a]  g 
With  a  voltage  below  200  the  ignition  of  the  duel  cloud  was 
very  difficult  even  in  presence  of  2  per  cent,  of  gas,  and 
tin    may  be  regarded  as  about  the  bighetl  rojtage  which  is 
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relatively  -afe  in  a  "'  gassy  "  and  dust;  atmosphere  where 
the  percentage  of  gas  a  bo1  above  'J  and  where  very  largo 
■  pen  Bashes  are  not  possible.  Coal  dost  is  relatively  more 
dangerous  than  gas  in  regard  to  the  overheating  of  safety 
lamps  and  ri-k  of  ignition  of  dust  elouds  (see  also  Ashworth, 
Iron  and  foal  Trade.  Rev.,  May  23,  1913).— A.  S. 

H'fdrogfn     mitroftm   and   imthane:     Determination   of 

in    gas   bg  combustion    M   a   quartz   lube.      Mathers   and 
I.  I  F.  Gas  Lighting.  1913,  123,  832—833.     (See 

also  this  .).,  1912,  1163.) 
An  apparatus  is  described  in  which  very  accurate  results 
are  obtained  by  panning  the  gas,  together  with  oxygen, 
i'Vi  r  beaked  scrap  platinum  in  a  quartz  tube.  The  tube 
\-  i-  :;o  .">  cm.  long  and  3-38  mm.  bore  and  was  packed 
with  11-1  SO  grins,  of  flattened  out  small  pieces  of  platinum 
wire.  Tin-  tub  was  arranged  between  a  mercury  pipette 
and  a  water-jacketed  burette.  The  quartz  tube  was 
heated  by  a  Bunsen  burner  and  the  gas  raised  slowly 
through  it  twice.  The  p:  reentage  of  carbon  dioxide  found 
in  thi  gas  after  combustion  was  corrected  for  that  left  in 
the  quarts  tube,  and  air  was  passed  through  the  tube 
between  successive  experiments. — A.  T.  L. 


Sa pkthenic  adds  and  their  applications,  E.  Schmitz 
Bull.  Soe.  Ind.  Mulhouse,  1913,  83,  373—389.  (See 
aba  Has  J.,  It08,  799,  1054  ;    1911,  498,  1041.) 

Arrtp.  s  gem  ral  resume  "f  our  know  ledge  of  the  naphthenic 
acids,  the  author  describee  then  various  applications,  the 
mod  important   of  which  is  in  the  manufacture  of  soap, 

i -Lilly  in  Russia.  Other  applications  include  use  as 
an  antiseptic  (e.g.,  in  timber  preserving),  as  a  solvent  for 
vulcanised  rubber,  on  which  there  is  a  devulcanising  action, 
v.lvent  for  resins  (e.g.,  copal),  and  as  a  substitute  for 
Turkey  red  oil  in  dyeing  Para  Red.  The  sulphonaph- 
th'-nic  acids  have  al-o  been  proposed  for  use  in  Turkey 
red  dyeing.  The  aluminium  salts  are  the  most  interesting 
of  the  metallic  Balsa  Solubility  in  benzene,  ether  and 
turpentine  distinguishes  them,  and  the  solution  in  the  last 
Botvent   leaves  on  evaporation  a  colourless  elastic  film 

able  of  wide  application,  e.g.,  in  the  preparation  of 
plastic  masses,  impregnation  of  leather,  cloth,  etc.,  and 
in  the  rubber  and  linoleum  industries.  The  alkaline  earth 
salts  *r<-  soluble  in  vegetable  oils  ami  can  be  used  as 
thickener.-,  while  the  lead  and  manganese  salts  arc  sicca- 
Ihe  coppi  r  -alts  give  a  beautiful  green  solution 
in  Oils  and  could  be  need  as  colouring-matters.  The 
chromium  and  iron  -alt-  might  find  application  as  tanning 
•  nt.-.     The  trlyceridcs  resemble  the  natural 

fatty  glveerides.       Naphthenic  acid  "  i-  identified  by  the 

int'  •  'I  colour  of  the  solution  of  it-  copper  salt  in 

ileum  -pirit  (see  this  J.,  1910,  650]    1912,  601,  804), 

but  the  test  preferred  by  the  author  is  the  characteristic 
ir  of  the  methyl  or  ethyl  ester.     A  method  of  analysis 

:-  described  which  depends  on  the  solubility  of  the  lead 
-m  ether.    The  solution  of  soap  is  precipitated 

with  had  a-  State  and  the  dried  precipitate  extract!  d  with 

•  ther,  which  also  dissolves  lead  oleate<    After  evaporating 

•rf  the  ether  the  M--idUc  is  converted  into  the  free  acid 

which  is  weighed,  the  proportion  of  oleic  acid   present 

being  calculated  from  the  iodine  value.     Nsphtheoia  acid 

rbs  no  Iodine.    In  the  petroleum  refining  works  the 

quantity   of   naphthenic   acid    in    wash    liquors,   etc.,   is 

-mined  by  acidifying  the  map,)  Etracting  the  free  acid 

«|th     U-nz«-ni-     or    ether,    evaporating     the    extract     and 
titrating   the   rettidae   in   alcoholic   solution   with   caustic 
•       The  alkali  in  the  ,-.oap  liquor  is  dHssiniusil  at  the 
J.  B. 


Manufacture  of  agglomerated 


Pans 

' and   preeest   at   making  name.     B. 

Pi     p,»     166,848,    March    10,    1913.     Under 
Int.  OottV.,  Nov.   19,  1912. 

added  to  the  binding  materia]  in  order  to 

h    that    would    |,< 

I   '  ombustion.     Alu- 
minium sulphate  is  a  suitable  flux. — A.  T.  L. 


Furl  [briquettes  | 

Martel.     Fr.   Pat.  456,001,  March  27,  1913. 

In  making  briquettes  with  a  binder  consisting  of  dry 
pitch  together  with  a  small  quantity  of  tar,  the  tar  is 
finely  sprayed  into  the  mixer  containing  the  fuel  and 
pitch,  by  means  of  compressed  air  or  steam. — A.  T.  L. 

Fuel*,  especially  those  of  a  fine-grained  nature  :  Gasification 

of .     F.  C.  \V.  Timm,  Hamburg,  Germany.     Eng. 

Pat.  3035,  Feb.  5,  1913.     Under  Int.  Conv.,  Feb.  13, 
1912. 

The  process  is  suitable  for  making  tar-free  producer 
from  fuels  such  as  slack  coal,  breeze,  peat-dust,  sawdust, 
etc.  The  producer  is  worked  with  a  down-draught,  gas 
being  drawn  by  an  exhauster  from  an  outlet  beneath  the 
grate.  The  grate  is  first  covered  with  pieces  of  clinker,  on 
which  rests  a  layer  of  incandescent  fuel  about  4  ins.  in 
thickness.  The  draught  is  then  started  and  the  fresh 
fuel  is  distributed  as  evenly  as  possible  over  the  incandes- 
cent fuel  in  a  thin  layer,  the  charging  being  as  nearly 
continuous  as  possible.  The  working  is  continued  until 
the  bed  of  clinker  has  increased  to  say  1  m.  in  thickness, 
when  the  producer  is  emptied  and  the  process  started 
afresh.— A.  T.  L. 

Gas  producer  for  all  classes   of  fuel ;    Double-zone . 

L     Carretero.     Fr.     Pat.    455,518,    March    13,     1913. 
Under  Int.  Conv.,  March  14,  1912. 

The  producer  comprises  a  central  chamber  having  walls 
of  refractory  material,  which  is  surmounted  by  a  charging 
hopper  and  is  always  filled  with  fuel.  The  lower  part  of 
the  cylindrical  wall  of  the  hopper  is  formed  by  a  per- 
forated ring  which  can  be  moved  upwards  when  required 
so  as  to  allow  some  of  the  fuel  to  fall  outside  the  central 
chamber  into  an  outer  furnace  chamber.  This  part  of  the 
fuel  is  burned  by  an  up-draught  and  maintains  the  lower 
part  of  the  central  chamber  at  a  high  temperature.  The 
products  of  combustion,  which  contain  an  excess  of  air, 
are  drawn  by  a  steam- jet  from  the  outer  compartment 
into  the  upper  end  of  the  contra]  chamber  and  pass  down- 
wards to  a  gas  outlet  near  the  lower  end.  The  hot  gases 
pass  up  through  a  pipe  in  the  centra!  chamber,  or  through 
the  heating  tubes  of  a  boiler  forming  the  product  r  casing, 
and  the  sensible  heat  is  utilised  in  generating  the  steam 
required  for  the  jet.  The  bottom  of  the  central  chamber 
is  closed  by  a  grate  which  can  be  towered  and  raised  for 
the  discharge  of  ashes. — A.  T.  L. 

Gases;   Apparatus  for  purifying  ■ .     J.  Forder,  Aachen, 

Germany.     Eng.  Pat.  3876,  Feb.  14,  1913.     Under  Int. 
Conv.,  Feb.  17,  1912. 

An  apparatus  for  removing  dust  from  gases  compri  i 

a  rotary  drum,  the  curved  surface  of  which  constitutes 
the  filtering  materia],  and  an  outer  casing  having  an  inlet 
for  the  gas  to  he  filtered  at  the  top  and  outlets  for  the 
filtered  gas  at  the  sides  opposite  the  ends  of  the  drum. 
The  dust  which  collects  on  the  filter  is  removed  from 
time  to  time  by  means  of  a  jet  of  air  from  a  flat  nozzle, 
which  is  loosely  suspended  from  the  drum  spindle  in  such 
a  manner  that  it  hangs  vertically  as  the  drum  rotates  and 
Mows  the  dust  into  a  collector  at  the  bottom  of  the 
casing. — H.  H. 


Gaseous   fucli  ;     Combustion    of - 


.    ('.     I).    MoCourt, 

Streatham    Common,    Surrey,     Radiant-Heating     bid, 
London,  and    R.   Schlialicl,    Merlin.      Kng.   Pats.    19,490, 

Aug.  26,  1912,  and  5114,  Feb.  28,  1913. 

Thj  invention  relate*  to  the  proc<  sg  of  burning  anexpl<   i\  e 
rnixl  ure  of  fuel  (coke-oven  gas,  blast  furnace  gas,  produce] 

.  coal  gas,  oil,  etc.)  and  an  within  a  bed  of  refractory 
material  as  described  in  Eng.  Pats.  25,808  and  29,439  OJ 
1909  (this  J.,  1910,  1448),  and  has  for  its  object  the  pr< 
vention  of  backward  propagation  of  the  flame.  The 
passages  leading  the  explosive  mixture  from  the  supply 
chamber  to  the  combustion  sone  are  made  narrow  oi  of 
iu<  h  shape  that  one  of  the  dimes  Ions  of  the  cross  section 
is  small,  ro  thai  the  cooling  action  oi  the  waifs  quenches 

any  flame  and  dibbipatcb  the  heat,     These  pabsagcb  are 
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formed  in  a  member  made  of  very  refractory  material  at 
the  combustion  end  and  of  good  heat-insulating  material  at 
the  supply  end.  There  may  also  be  good  heat-conducting 
material  behind  the  refractor y  material  at  the  combustion 
end,  in  order  to  lead  away  the  heat  passing  by  conduction 
through  the  refractory  material.  In  the  constructions 
described,  the  passages  for  the  explosive  mixture  may 
consist  of  the  interstices  between  a  bundle  of  small  rods, 
or  they  may  be  small  circular  or  other  passages  formed 
in  a  block  of  suitable  material.  There  may  also  be  passages 
in  the  block  for  the  circulation  of  air  for  cooling. — A.  T.  L. 


Mineral  oil  ;    Apparatus  for  converting 


spirit.  The  New  Oil  Refining  Process,  Ltd.,  London, 
and  R.  G.  Neilson,  Glasgow.  Eng.  Pats.  20,074  and 
20,075,  Sept.  3,  1912. 

The  inventions  relate  to  apparatus  for  treating  oil  by 
passing  the  vapour  together  with  steam  over  iron  in  a 
highly  heated  retort  as  described  in  Eng.  Pat.  13,765  of 
1908  (this  J.,  1909,  133).  (1)  One  or  moie  tubes  or 
retorts  arc  arranged  in  a  furnace  with  a  slight  fall  from 
the  feed  end  to  the  outlet  end,  and  the  outlet  ends  are 
connected,  by  conduits  inclined  downwards,  with  a  de- 
phlegmator,  from  which  the  vapours  are  led  to  a  condenser, 
and  heavy  or  unconverted  oil  is  led  back  to  the  crude-oil 
tank.  The  dephlegmator  forms  the  heating  jacket  of  a 
scrubber-still  in  which  the  oil  from  the  condenser  is 
redistilled,  a  further  heavy  fraction  being  separated  and 
mixed  with  the  crude  oil.  (2)  A  vertical  tube  or  retort 
is  arranged  within  a  furnace  and  a  vapour  outlet  from  the 
upper  end  of  the  retort  is  connected  with  a  condensing 
chamber,  and  a  vapour  outlet  from  this  chamber  is  con- 
nected with  a  second  condenser.  The  oil  condensed  in  the 
first  chamber  is  led  back  to  the  retort,  and  the  heavy 
oil  which  is  not  vaporised  in  the  retort  is  drawn  off  from 
the  lower  end  so  (hat  the  formation  of  pitch  or  coke  in 
the  retort  is  avoided.— A.  T.  L. 


Burner  system,  particularly  applicable  to  apparatus  Jor 
purifying  oils.  R.  A.  Domes.  Fr.  Pat.  456,007, 
June  7,  1912. 

The  apparatus  is  intended  primarily  for  use  in  carrying  out 
the  process  of  purifying  crude  oil  described  in  Ft.  Pat. 
448,658  of  1911  (this  J.,  1913,  415),  and  comprises  means 
for  separating  solid  imparities  and  tar  from  crude  oil, 
vaporising  the  oil  and  generating  superheated  steam, 
mixing  the  vapour  and  steam  and  heating  the  mixture  so 
as  to  obtain  a  fixed  gas  for  heating  the  oil-purifying 
apparatus.  This  gas  is  burned  beneath  a  nest  of  horizontal 
serpentine  tubes  in  which  the  several  steps  of  the  process  of 
making  gas  are  effected.  The  tubes  for  vaporising  the 
oil  run  from  the  front  to  the  back  of  the  apparatus  and, 
returning  to  the  front,  discharge  downwards  into  wide 
vertical  tubes,  in  which  a  separation  of  lighter  and  heavier 
constituents  take-  place,  the  lighter  vapours  from  the  top 
of  each  vertical  tube  passing  into  the  next  horizontal 
vaporising  tube  of  the  series  and  thence  to  the  next  vertical 
tube.  Superheated  steam,  generated  in  another  horizontal 
serpentine  tube,  is  injected  into  the  oil  vapour  in  the  last 
of  the  vertical  tubes  referred  to,  and  the  mixture  passes 
through  a  similar  series  of  horizontal  heating  tubes  and 
vertical  separating  tubes,  successive  heating  tubes  being 
at  higher  temperatures.  In  this  way  a  fixed  gas  is  gener- 
ated, and  this  is  led  to  the  burners  which  heat  the  appara- 
tus, an  auxiliary  oil  burner  being  used  until  gas  is  being 
made.  The  whole  apparatus  is  mounted  on  a  wheeled 
base  and  is  arranged  beneath  the  retort  and  steam-gener- 
ator of  the  oil-purifying  apparatus.  The  burner  apparatus 
is  withdrawn  more  or  less  in  order  to  regulati  the  heating, 
the  burner  orifices  which  are  not  required  being  closed. 
The  movement  is  effected  automatically  and  is  controlled 
by  the  pressure  of  steam  in  the  generator  of  the  purifying 
apparatus. — A.  T.  L. 

Coal  ;   Method  of  and  apparatus  for  draining  or  freeing 


into  volatile 


from  water.     0,   Simon.    Essen-Ruhr,   Germany.     Eng. 
Pat.  20,078,  Sept.  3,  1912. 

See  U.S.  Pat.  1,063,296  of  1913 ;  this  J.,  1913,  743.— T.F.B. 


Chtimber-oven.  A.  Gohmann,  Assignor  to  Stettiner 
Chamotte-Fabrik  Act.-Ges.  vorm.  Didier,  Stettin, 
Germany.     U.S.  Pat.  1,072,223,  Sept.  2,  1913. 

See  Fr.  Pat.  439,178  of  1912  ;   this  J.,  1912,  631.— T.  F.  B. 

Gas-furnace.     P.  A.  J.  Cousin,  Nord,  France.     U.S.  Pat. 
1,072,578,  Sept.   9,    1913. 

See  Fr.  Pat.  438,873  of  1912  ;   this  J.,  1912,  626.— T.  F.  B. 

Gas-producer.     E.     Dor-Delattre,    Liege,    Belgium.     U.S. 
Pat.   1,072,098,  Sept.  2,  1913. 

SEEFr.  Pat.  431,327  of  1911  ;  this  J.,  1911,  1367.— T.  F.  B. 

Acetylene  and  other  gases  ;  Process  and  product  for  purifying 

.     P.    J.    Granjon,    Marseilles,    France.     Eng.    Pat. 

19,838,   Aug.   30,    1912.     Under  Int.   Conv.,  Sept.    12, 
1911. 

See  Fr.  Pat.  431,137  of  1911  ;   this  J.,  1912,  220.— T.  F.  B. 

Petroleum,  its  heavy  lubricating  distillates,  lubricating  mineral 
oils,    paraffin,    and   ceresin  ;     Process  for    treating    and 

refining     crude .     G.     Petroff,     Kuskowo,     Russia. 

Eng.  Pat.  19,676,  Aug.  28,  1912. 

See  Fr.  Pat.  448,207  of  1912  ;   this  J.,  1913,  415.— T.  F.  B. 


IlB.—DESTRUCTIVE  DISTILLATION  ; 
HEATING  ;    LIGHTING. 

Patents. 

Distillation  of  mederi<ds  containing  cellulose  ;    Process  of 

destructive .     Holzverkohlun<*.-  -Industrie     Akt.-Ges. 

Fr.  Pat.  455,345,  March  10,  1913.     Under  Int.  Conv., 
May  24,  1912. 

The  yield  of  products  especially  of  acetic  acid,  is  augmented 
by  increasing  the  quantity  of  heat  supplied  to  the  still 
during  the  period  of  carbonisation  proper,  when  the  known 
exothermic  reaction  takes  place. — W.  H.  ('. 

Peat;  Treatment  of .     Wetcarbonizimi,  Ltd.     Fr.  Pat. 

455,896,  Feb.  26,  1913.       Under   Int.  Conv.  Feb.  26  and 
July  26,  1912. 

In  the  wet  carbonisation  of  peat  (see  Fr.  Pat.  332,600 
of  1903;  this  J.,  1903,  1238)  the  peat  pulp  is  passed  at  a 
high  speed  through  a  concentiic  tubular  heat -inter- 
changing apparatus,  and  is  heated  by  the  heat  contained  in 
the  treated  material,  both  before  it  enters  the  filter  presses 
and  by  the  hot  filtrate.  On  leaving  the  heat-intercnanger, 
the  peat  pulp  passes  at  a  reduced  speed  through  an  agitator, 
in  which  it  remains  long  enough  for  the  reaction  to  be 
completed. — ^V.  H.  C. 

Electrode  for  arc  lamps.  Gcbr.  Siemens  und  Co.  Fr.  Pat. 
456,042,  March  27,  1913.  Under  Int.  Conv.,  March  28, 
1912. 

In  order  to  ensure  a  steady  arc,  carbon  electrodes  are 
made  with  an  admixture  of  fluorspar  together  with  a 
borofluoride,  silicofluoride,  tantalofluoride  or  titano- 
fluoride  of  an  alkali  metal,  potassium  silicofluoride  or 
titanorluoride  being  preferred.  For  lamps  with  enclosed 
arc,  a  tungsten  compound  such  as  calcium  tungstate  1- 
also  added.  An  alkali  carbonate  may  be  included  to 
proteot  the  globe  from  the  action  of  fluorine  compounds, 

—A.  T.  L. 


III.— TAR  AND  TAR  PRODUCTS. 

Patents. 
Aminoanthraquinonesulphnnir  acid  :    Manufacture  of  ■ 


A.  G.  Bloxam,  London.  From  Chem.  Fabr.  Grii*heim- 
Elektron,  Frankfort  on  .Maine.  Germany.  Eng.  Pat. 
15,028,  Juno  30,   1913. 

The  acid  sulphate  of  ^ejnmoantbxaquinone,  prepared  by 

ing  a  mixture  of  the  aminoanthraquinono  with  blight ly 


- 


I  i    IV.-  COLOURING  MATTERS  AND  DYES.      Gb  V.—  FIBRES;  TEXTILES,  &<  .      [Oct.  15,  1013. 


ami  th.m  the  theoretical  quantity  of  dilute  sulphuric  acid, 
averted  into  2-»mino»nthr8quinone-3-sulphonk  acid 
in  very  good  yield  by  heating,  preferably  in  a  vacuum. 
For  example,  the  heating  may  occupy  10  hours  at  a 
tomiHT.it  uro  of  220° — 250*0.  in  a  vacuum.— T.  F.  B. 

otimiiuHinthrti'i'tiiioiir  :     Process  for    preparing- 


Badi-che  Anilin  uml  Soda  Fabrik.     Ger.  Pat.  263,393, 
Jan.  13,  1911. 

1    Hk«'M<>.  AMINOANTIIRAQI'INOXESTTLPHONIO      acids       which 

contain  ■  bromine  atom,  an  amino  group,  and  a  sulphonic 

rp  in  the  same  benzenoid  nucleus  (with  the  exception 

!  -bromo-2-aminoanthraqainono-3-sulphonic    acid)    are 

1   agente  which   will  eliminate  the  sulphonic 

group.— T.  F.  B. 

;     Process  for  simultaneously  oxidising  and 

ng .     S        Anon.  "Cava,"  Montegnee-lcz- 

un.     Eng.    Pat.    29,897,    Dec.    28,    1912. 
I'nder  Int.  Conv..  Dee.  30,  1911. 

Ski  Ft.  Pat.  452,344  of  1912  ;  this  J.,  1913,  649.— T.  F.  B. 

position   containing .     J.    Radcliffe,   East 

Barnet.     U.S.  Pat.  1,071.792,  Sept.  2,  1913. 

Eng.  Pa'<.  4859  and  20,033  of  1911  ;    this  J.,  1912, 
32.3. -T.  K.  15. 


IV.— COLOURING  MATTERS  AND  DYES. 

Patents. 

Manufacture  of .     P.  A.  Newton,  London. 

1  Parbenfabr.    vorra.  P.  Bayer  und  Co.,  Elbcrlcld, 
rmany.     Eng.   Pat.  19,843,  Aug.  30,  1912. 

A  Di  •-.'. mponnd  (<-.g.,  that  of  0-naphthylamine)  is  com- 

biped  with  a  derivative  of  2-amino-5-naphthol-7-8tilphonic 

:  wbi  h  contains  in  the  heteronuelear  side-chain  diazo- 

ble  amino-groops,  and  the  intermediate  compounds  are 

diazotised  and  combined  withieeorcinol,  or  the  intermediate 

from    the    above-mentioned    2.5.7-aminonaphthol- 

.-'i  I  phonic   acid   derivatives   and   resorcinol    are  combined 

with     diaco     compound-..        The    following;     derivatives 

of    aminouaphtholsulphonic     acid    may     be     used  : — m- 

or   p-anuhobenxoyl-2-amino-5-naphthol-7-8ulphomc    acid, 

am;noph<nyl-!.2-naplitluminazoli -."j-hydroxy  -  7- sulphonic 

acid.       5-hydroxy-  L2-amiiK>phenylnapb.thotriazine-7-8ul- 

phooic  acid,  ,-infi  -jmilar  compounds. — T.  F.  B. 

'  [aso]  dyestuffs  ;    Process  for  tl<  production  of 


enfabr.  vorm.   P.    Bayer  und  Co.,  Elberfeld,  Ger- 
many.    Eng.   Pat.   12.217,  May  26,  1913.     Under  Int. 
1912. 

In  tetrazo  compound  of  //<-  or  p-diaminodiphenylurea  is 
combined  with  one  moL  of  a  monosulphonic  acid  of  the 
benzene  or  naphthalene  ieriefl  capable  of  further  diacotisa- 

tion  after  b«iny  combined,  and  the  compounds  thus  pro- 

I  ar«-  diaaotiaed  and  combined  with  two  mole,  of 

r'inol,    m-aminoplir-riol,    or    w  pben vlenediamine,    or 

their   rabstitution    products,   or   mixtures  of  these-  eom- 

pom  The     following     may     be     need     as    middle 

■       r    1.7-naphthylanuneeulphonu   acid, 

i.7-aminonaphtholflulphonic  acid,  aoetyl-1.3- 

phcnylenedianime-4  sulphonic  acid.    The  resulting  dye- 

■tt'.n  directly  reddish-brown  to  violet-Drown 

which  are  rendered  faat  to  waehing  by  subsequent 

•  m>  nt  with  formaldehyde. — T.  I •'.  B. 

Proa      for  producing  basic .     Parben- 
fabr. vorm   I    Bi   ernndlCo.     Pr.  Pat.  456,236,  April  1, 

1913.      Under   Int.   CoBV.,   April   4,    1912. 
Dn  rhfeh  dye  cotton  directly  from  alkaline  baths 

yellow  to  01  ,  •    t..   ira  bing,  and  similar 

•h*dc*   on   artificial   -ilk  SratOT,    are   obtained    by 

irith  phosgene  the  aminoazo  compounds  produced 

by  combining  aromatic  amine-  with  the  diazo  deriva' 


of  basic  compounds,  such  as  m-aminophenyltrialkyl- 
ammonium  chlorides,  NH2.(J6H4.NR3L'l,  or  their  homo- 
loguee,  or  the  chlorides  of  y)-aminobenzylpyridonium  of 
the  constitution, 


N< 


/   \CH2.C6H4.NH2 


Azo  dyestuffs  for  cotton  ;   Process  for  making  ■ 


-T.  F.  B. 


-.  Farb- 
werke  vorm.  Mcistcr,  Lucius,  und  Bruning.  Fr.  Pat. 
455,774,  March  21,  1913.  Under  Int.  Conv.,  April  6 
and  25,  1912. 

A  monoacidylbenzidinesulthonic  acid  is  diazotised  and 
combined  with  a  substance  capable  of  combination,  such 
as  an  amine,  phenol,  or  azo  compound.  The  products  may 
be  further  diazotised,  if  they  contain  free  amino  groups, 
and  converted  into  polyazo  dyestuffs.  In  any  case,  the 
acidyl  group  is  eliminated,  producing  dyestuffs  capable  of 
further  development  on  the  fibre.  The  shades  obtainable 
vary  from  orange  and  red  to  violet  and  blue,  according  to 
the  components  used  ;   they  are  stated  to  be  very  fast. 

— T.  F.  B. 

Direct     [azo]     dyestuffs ;      Manufacture     of .     Read 

Holliday  and  Sons','  Ltd.     Fr.  Pat.  455,802,  March  22, 
1913. 

A  series  of  direct  dyestuffs  which  dye  brown  shades  fast 
to  light  on  vegetable  fibres,  is  obtained  by  combining 
tetrazotised  benzidine,  tolidinc,  or  dianisidine  with  one 
mol.  of  salicylic  acid  and  then  with  one  mol.  of  1.6-  or 
1.7-naphthylaminesulphonic  acid  ;  the  products  are  again 
diazotised  and  combined  with  one  mol.  of  arninonaphthol- 
sulphonic  acid  G  or  J. — T.  F.  B. 


Red 


and    2irocess    of    making 


Wool  [azo]  dyestuff ; 
same.  H.  Wagner  and  J.  Kohlhaas,  Assignors  to 
Farbwerke  vorm.  Meistcr,  Lucius,  und  Bruning,  Hochst 
on  Maine,  Germany.  U.S.  Pat.  1,071,833,  Sept.  2, 
1913. 

See  Eng.  Pat.  21,729  of  1912  ;  this  J.,  1912, 1174.— T.  F.  B. 

-4zo  dyestuffs  insoluble  in  water  ;    Yellow and  process 

for  producing  them.  Act.-Ges.  f.  Anilinfabr.  Fr.  Pat. 
455,312,  March  8,  1913.  Under  Int.  Conv.,  May  25, 
1912. 

See  Eng.  Pat.  6779  of  1913  ;  this  J.,  1913,  905.— T.  F.  B. 

lA-Diaminoanlhraquinonc  compounds  and  their  sulphonic 

derivatives;      Process    for    making .     Act.-Ges.     f. 

Anilinfabr.     Fr.  Pat,  456,155,  June  11,  1912. 

See  Eng.  Pat.  13,019  of  1912  ;  this  J.,  1913,  528.— T.  F.  B. 

Vat    [indigoid]    dyestuffs;     Process   for    producing . 

Farbenfabr.  vorm.  P.  Bayer  and  Co.  Fr.  Pat.  455,629, 
March  17,  1913.     Under  Int.  Conv.,  March  27,  1912. 

See  Ger.  Pat.  258,258  of  1912  ;  this  J.,  1913,  529.— T.  F.  B. 

Trisazo  dyestuffs  ;  Process  for  preparing .     L.  Cassclla 

und  Co.  G.  m.  b.  H.     Fr.  Pat.  456,232,  June  12,  1912. 

See  Eng.  Pat.  14,125  of  1912  ;  this  J.,  1913,  745.— T.  F.  B. 


V.    FIBRES  ;    TEXTILES  ;    CELLULOSE  ; 
PAPER. 

Rag  flock;  Determination  of cMorim  in .    J.  W.  Black. 

Analyst,   1913,  38,  409—413.     (See  also  this  J.,  1913, 

102—407.) 

I'm;  author  has  found  the  following  process  of  extraction 

factor]  :   10  grma.  of  the  nock  are  treated  with  500  o.c. 

of  water  and  the  p"lp  allowed  to  stand  for  some  bom   . 

preferably  overnight.     It  is  then  transferred  to  a  Buohnor 
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funnel  and  pressed  to  a  hard  felt  ;  250  e.c.  of  water  are 
next  poured  on  and,  after  a  few  minutes,  the  mass  is  again 
pressed.  The  operation  is  repeated,  the  washings  being 
made  up  to  1  litre.  For  the  determination  of  the  chlorine, 
the  most  convenient  method  is  Volhard's  (addition  of 
excess  of  silver  nitrate  and  titration  with  thiocyanate). 
500  c.c.  of  the  extract  are  used  and  before  titration  are 
concentrated  to  about  100  c.c.,  a  few  drops  of  Merck's 
perhydrol  (hydrogen  peroxide)  being  added  before  evapora- 
tion to  discharge  the  colouring  matters.  Variations  in  the 
chlorine  content  of  different  bales  of  rag  flock  are  very 
large,  and  a  satisfactory  comparison  with  the  present 
standard  can  only  be  obtained  when  every  bale  of  a  con- 
signment is  sampled  and  analysed  separately. — J.  F.  B. 


Melanin  [Piymcnlum  nigrum] ;  Studies  on .  V.  Com- 
parison of  certain  nitrogen  ratios  in  black  and  white  icool 
from  the  same  animal.  R.  A.  Gortner.  J.  Amer. 
Chem.  Soc,  1913,  35,  1262—12(38. 

Comparative  determinations  of  the  nitrogen  in  different 
forms  of  combination  were  made  with  black  and  white 
wool  taken  from  the  same  animal.  The  only  substantial 
differences  established  were  an  excess  of  3-45  per  cent,  of 
humin  nitrogen  in  the  black  as  compared  with  the  white 
wool  and  a  deficiency  of  2-50  per  cent,  in  the  amino- 
nitrogen  in  the  filtrate  from  the  bases.  The  excess  of 
humin  nitrogen  is  due  to  the  presence  of  pigment  :  there 
is  however  no  necessary  relationship  between  the  lack  of 
amino-nitrogen  in  the  filtrate  from  the  bases  and  the  excess 
of  humin  nitrogen.  The  total  nitrogen  in  the  white  wool 
was  16-27  per  cent.,  that  in  the  black  being  only  15- 11  per 
cent.  The  low  percentage  of  nitrogen  in  the  black  wool 
is  probably  due  to  the  presence  of  melanin  which  contains 
less  nitrogen  than  the  keratin  structure.  The  nitrogen 
of  the  melanin  which  appears  in  the  humin  fraction  can 
only  be  a  portion  of  the  true  melanin  nitrogen  present  in 
the  wool.  Apparently,  therefore,  hydrolysis  with  strong 
acids  breaks  down  the  melanin  molecule  ;  this  is  in  agree- 
ment with  previous  work. — J.  F.  B. 


Cellulose  from  wood  and  textile  fibres  ;   Manufacture  of 

and  utilisation  of  the  waste  liquors.  J.  Konig,  J.  Hascn- 
baumer  and  If.  Braun.  Z.  angew.  Chem.,  1913,  26, 
481—485. 

The  disintegrated  wood  or  other  fibrous  material 
is  steamed  with  4 — 5  times  its  weight  of  a  3 — 5 
per  cent,  solution  of  ammonia  under  a  pressure 
of  2 — 3  atmos.  for  5 — 6  hours.  The  liquor  is  removed 
by  pressing  and  the  residue  is  washed  with  boiling  water, 
the  ammonia  being  recovered  by  distillation  of  the  liquors, 
with  the  addition  of  lime,  if  necessary  ;  resins  and  tannins 
are  obtained  from  the  residue  from  distillation.  The 
digested  material  is  next  steamed  in  a  similar  manner  with 
4 — 5  times  its  weight  of  0-4 — 0-6  per  cent,  sulphuric  acid 
for  6 — 8  hours  under  a  pressure  of  1 — 2  atmos.  The 
liquors  from  this  treatment  contain  sugars,  the  products 
of  the  hydrolysis  of  hemicelluloses  and  pentosans.  These 
liquors  are  neutralised  either  with  the  lime  employed  for 
the  recovery  of  the  ammonia  or  else  with  powdered  lime- 
stone and  evaporated.  The  syrup  obtained  is  separated 
from  the  calcium  sulphate  and  mixed  with  dry  fodder, 
chopped  hay,  brewers'  grains,  bran,  etc.,  and  fed  to  cattle. 
An  alternative  process  consists  in  steaming  with  sodium 
carbonate  solution  instead  (if  ammonia  in  the  first  stage 
and  with  hydrochloric  acid  in  the  second  stage,  and 
mixing  the  waste  liquors  from  each  process  so  that  they 
neutralise  each  other  ;  the  sodium  chloride  thus  formed 
is  not  injurious  to  the  use  of  the  evaporated  syrup  as  a 
fodder.  The  exhaustive  alkaline  and  acid  treatments 
do  not  remove  the  lignin  from  the  wood,  and  the  residue 
still  contains  over  25  per  cent,  of  lignin.  This,  however, 
is  in  a  form  which  is  readily  oxidisable  by  hypochlorite 
bleach  liquor  and  the  fibre  is  treated  in  stages,  preferably 
with  dilute  sodium  hypochlorite,  until  a  residue  of  bleached 
cellulose  is  obtained.  It  is  estimated  thai  100  kilos,  of 
wood  yield  3  kilos,  of  resin  (or  1 — 2  kilos,  of  tannic  acid), 
25  kilos,  of  fodder-extract  rich  in  sugars  and  30 — 45  kilos, 
of  bleached  cellulose, — J.  F.  B, 


Cotton  cellulose  ;   Intermediate  products  of  the  hydrolysis  of 

by  means  of  sulphuric  acid.     C.  G.  Schwalbe  and 

W.   Schulz.     Z.   angew.  Chem.,   1913,  26,  499—501. 

Guignet's  cellulose  is  prepared  by  triturating  5  grms.  of 
air-dry  cotton  wool  in  a  mortar  with  85  c.c.  of  62-5  per 
cent,  sulphuric  acid  for  15  minutes,  digesting  the  mass 
at  the  ordinary  temperature  for  5  hours,  diluting  with  175 
c.c.  of  water,  filtering  off  on  a  cloth  and  washing  the 
precipitate  by  decantation  until  free  from  acid.  It 
gives  colloidal  solutions  which  are  stable  on  boiling  and 
may  be  re-coustituted  after  evaporation  to  dryness,  but 
which  are  coagulated  by  small  quantities  of  acids  and 
sails,  also  on  the  addition  of  alcohol.  It  is  distinguished 
by  its  low  hydrolysis  value  (Schwalbe)  j  it  is  only  coloured 
blue  by  iodine  solution  in  presence  of  sulphuric  acid, 
whereas  vegetable  parchment  gives  a  blue  colouration 
direct. 

Flcchsigs  amyloid  is  prepared  by  treating  5  grms.  of 
cotton  with  a  cooled  mixture  of  30  grms.  of  92  per  cent, 
sulphuric  acid  and  10  grms.  of  water.  The  acid  is  allowed 
to  act  for  1 — 2  hours  at  a  temperature  between  6°  and  30°  C. 
The  sticky  mass  is  coagulated  by  dilution  and  washed  free 
from  acid".  The  washed  product  can  be  dried  at  95°  C. 
without  decomposition  but  not  at  105°  C.  It  is  coloured 
blue  by  iodine  in  presence  of  sulphuric  acid.  It  possesses 
colloidal  properties,  but  in  a  less  pronounced  degree  than 
Guignet's  cellulose ;  it  has  higher  copper  value,  hydrolysis 
value  and  solubility  in  alkali   than  Guignet's  cellulose. 

Parchment ised  cellulose  is  prepared  by  immersion  for 
10 — 30  seconds  in  78  per  cent,  sulphuric  acid.  The  pro- 
perties vary  according  to  whether  lo.jse  cotton  or  filter-paper 
is  treated.  Parchmentised  cotton  wool,  when  boiled  with 
10  per  cent,  sodium  h}Tdroxide  for  15  minutes,  Ls  dissolved 
to  the  extent  of  70  per  cent.,  but  filter-paper  similarly 
treated  loses  only  1 8  per  cent.  It  absorbs  cupric  hydroxide, 
from  Fehling's  solution  and  the  hist  traces  are  removed 
only  with  difficulty  by  acid  ;  the  hydrolysis  value  is  high, 
the  copper  value  is  relatively  low.  It  is  stained  blue  by 
iodine  without  the  intervention  of  sulphuric  acid. 

Ekstr6m,s  acid  cellulose  is  prepared  by  treating  5  grms. 
of  cotton  in  a  mortar  with  18  grms.  of  78  per  cent,  sul- 
phuric acid  for  45  minutes,  then  diluting  with  29  c.c. 
of  water  and  pressing  the  product  between  cloths.  On 
stirring  the  residue  with  a  little  water  a  colloidal  solution 
is  obtained,  but  with  much  water  the  product  is  parchment  - 
ised.  It  is  coloured  blue  by  iodine  without  sulphuric  acid. 
It  has  high  copper  and  hydrolysis  values  and  is  completely 
soluble  in  alkali. — J.  F.  B. 


Rosin  in  paper;    Determination  of- 


■.     C.  F.  Sammet. 
J.  Ind.  Eng.  Chem.,  1913,  5,  732—735. 

The  disadvantages  of  the  current  methods  for  the  deter- 
mination of  rosin  in  papers  are  pointed  out  and  a  method 
Ls  described  which  is  stated  to  give  results  concordant 
to  within  0-20  per  cent.  5  grms.  of  the  paper,  cut  into 
si  rips  and  folded,  are  extracted  with  a  mixture  of  100  e.c. 
of  95  per  cent,  alcohol  and  15  c.c.  of  dilute  acetic  acid 
(5  c.c.  of  glacial  acid  to  100  c.c.  of  water)  in  a  Soxhlet 
apparatus.  The  extract  Ls  concentrated,  treated  with 
25  c.c.  of  ether  and  shaken  with  150  c.c.  of  water  in  "  liieh 
a  small  quantity  of  sodium  chloride  has  been  dissolved  to 
prevent  the  formation  of  an  emulsion.  The  separated 
aqueous  layer  is  washed  with  another  25  0.0.  of  ether,  and 
the  combined  ethereal  extracts  arc  washed  twice  with 
water,  evaporated  to  dryness,  the  residue  dried  for  1  hour 
at  98°— 100°  C,  and  weighod.— A.  8. 

l'\TEXTS. 

Washable   material;    Preparation  of ,   which   it  com 

bustiblt  iriih  difficulty.  A.  Ekhengrun.  Kr.  Pat. 
455,811,  .March  22,  1918.  Under  Int.  Com.,  April  *.». 
1912. 
Tiik  material,  such  as  all  kinds  of  fibrou  suhstai 
papers,  etc.,  is  treated  simultaneously  Of  successively 
with  substances  which  diminish  i»s  oombuetibility,  and 
with  solutions  of  eaters  of  cellulose  with  fatty  acids,  prefer- 
ably mixed  with  softening  materials  which  are  aon> 
inflammable  or  which  diminish  the  combustibility,  Mich 
as  zinc  chloride,  boric  acid,  etc. — B.  N. 


&    71.— BLEACHING ;   DYEING;   PRINTING;   FINISHING. 


|  Oct.  15,  1913. 


•    tnd  analogous  substances  from  liquid,*;   Apparatus 

panting  and  recovering .     E.  V.  Chambers  and 

T.  c.   Hammond.     Fr.   Pat.  155,686,  Marcb   19,   1913, 
Under  Int.  Oonv.,  March  22.  1912. 

f  1912  ;   this  J.,  1912,  837.— T.  P.  B. 

*  cellulose,  it*  conversion  products  and  derivatives  ; 

Process   for    ifn     manufacture    of .     L.    Lilivnfeld, 

\     una.     Bog.    Pat.   12,854,   May  31,   1912. 

Fr.  Fat.  447.971  oi  1912  :   this  J.,  11)J3,  420.— T.  F.  B. 
CtUuiost  esters  solubli  in  ethyl  acetate ;  Manufacture  of  ■ 


Verein  f.  (hem.   Industrie  in  Mainz,  Mainz,  Germany, 
Eng  19,  Feb.  14,  I9ia     Under  Int.  Conv.,  Feb. 

29,  1912. 

See  Fr.  Pat.  455,117  oj  1913  ;  this  J.,  1913,  8(55.— T.  F.  B. 

I'h/'t:      Manufacture    of [from    waste    paper].     J. 

Si  bimek,    Berlin,    and    L.    Kienzle,    Triebcn,    Austria. 
Pat.    19,697,  Aug.   28,   1912.     Under  Int.   Conv., 
N    v.   14.  1911. 

Fr.  Fat.  446,095  of  1912  ;   this  J.,  1913,  133.— T.  F.  B. 

Pa pr.    cardboard,    and    their    equivalents  ;     Process    and 

appaiatus  for  treating with   a   waterproofing  agent. 

Itephen.     Fr.  Pat.  455,871,  Jan.   11,   1913.     Under 
Int.  Conv.,  Juno  18,  1912. 

Pat.  14,24(3  of  1912  ;  this  J.,  1913,  748.— T.  F.  B. 


VI.-BLEACHING  ;   DYEING  ;  PRINTING  ; 
FINISHING. 

effluents  .     Purification    of In/    means    of 

eoUoidal  clay.     H.  Pol*.     Fiirber-Zeit.,  1913,24,395— 

I  mux  on  the  large  scale  oi  Bohlaad's  method  of  purifying 
dyewofks  effluents  by  mean  of  colloidal  clay  emulsions 
mill;  of  lime  (compare  this  J.,  190s,  34;  1911,  150) 
showed  thai  apart  from  its  prohibitive  cost,  the  results 
obtained  by  the  method  wen  unsatisfactory  both  as  regards 
ilourieation  and  deodourisatioD  of  the  effluents. 
Th<  disadvantage   if  the  process,  however,  lay  in 

■  f      limes    which     were    produced, 

ntinuoua  operations  quite  unworkable. — 0.11. 

I'm  K.vrs. 

;■■  -/    .      Machines    employed    for  . 

W      l     and   i.    J.  Craven,  C.    II.    Young,    F.    H.   and 
W   S.  Cb'ffe.     F  156,744,  March  20,  1013. 

The  machine  eompri-c-  •/•  1 1 i r It r i [/  and  <  omprc- -ion  cylinders 
b>r  maintaining  the  material  in  tension  during  the  treat- 
ment  with  iHu-tie  -oda.      The  cylinders   may   \><    '-rooved 

»nd  provided  with  elastic  envelope-. — b.  N. 


•v  ilk  ;     I  i    of 


F.     3.     Knibichler.      Fr,     Pat. 

156,206,  March  31,   1913. 

Tw   -'I!  in    ■    hath   of   tin    chloride,   drained, 

d.  and  finally  treated   with  w»t4 1   i 
producing  .t  partial  fixation  of  the  salt. 


ZO    /<? 


itz^ 


The  series  of  operations  may  be  repeated  after  another 
draining,  and  at  the  end  or  between  the  operations  the 
material  may  he  treated  with  a  phosphate  hath.  For 
the  weighting  operation,  tho  material  is  rolled  on  a 
roughened  horizontal  tube,  which  may  be  rotated,  and  for 
the  washing  operation  it  is  passed  between  tubes  which 
project  water  in  a  series  of  jets  on  to  each  side  of  tho 
material  above  a  bath  of  water,  and  through  which  the 
material  also  passes.  It  is  then  again  washed  between 
a  second  set  of  tubes,  and  afterwards  passes  through  a  bath 
and  between  tubes  projecting  the  liquid  containing  tho 
reagent  for  partial  fixation.  In  an  alternative  form 
the  material,  13,  is  hung  on  rotating  rollers,  14,  and 
passes  through  the  liquid  in  small  baths,  21,  under  each 
toller.  Water  may  be  supplied  through  the  tube,  19, 
to  the  tubes,  23  and  24,  for  projection  on  to  tho  material. 
After  stopping  the  supply  of  water,  the  baths,  21,  are 
emptied  through  the  openings,  22,  into  tho  larger  bath, 
18,  and  the  water  containing  the  fixing  agent  is  then 
supplied  in  a  similar  manner  through  the  tube,  20. — B.  N. 

Dyeing-machine;    Circulating .     W.   W.   Sibson  and 

T.  Allsop,  Assignors  to  The  Philadelphia  Drying 
Machinery  Co.,  Philadelphia,  Pa.  U.S.  Pat.  1,072,662, 
Sept.  9,  1913. 

The  material  is  contained  in  a  cage  divided  into  com- 
partments by  one  horizontal  and  several  vertical  screen 
partitions.  The  cage  is  placed  in  the  dye-vat  and  the 
d3-ediquor  is  circulated  by  means  of  propellers  mounted 
rigidly  on  a  horizontal  shaft  disposed  in  a  chamber  at  one 
end  of  the  vat.  This  chamber  is  formed  by  partitions 
extending  across  the  vat  but  not  reaching  to  the  top 
and  bottom  ;  one  of  the  partitions  is  hinged  in  order 
to  afford  access  to  the  chamber  for  cleaning.  Discharge 
openings  are  provided  in  the  walls  forming  the  top  and 
bottom  of  the  propeller-chamber,  and  these  openings  are 
controlled  by  swing  valves  which  are  held  open  alternately; 
in  the  open  position  tho  valves  servo  to  deflect  the  dye- 
liquor  and  assist  in  producing  uniform  circulation.  Near 
each  end  of  the  propeller-chamber  and  adjacent  to  the 
propellers  are  intakes  communicating  with  tho  passage 
in  the  rear  of  the  chamber,  i.e.,  between  this  and  the 
end  wall  of  the,  vat.  The  shaft  carrying  the  propellers 
projects  through  the  wall  of  the  vat,  and  the  operating 
gear  is  located  outside. — A.  S. 

l)i/es  capable  of  Ik zing  discharged, ;    Process  for  producing 

an  cntton .     Farbwerke  vorm.  Meister,  Lucius,  und 

Bruning.  Fr.  Pat.  455,493,  March  12,  1913.  Under 
Int.  Conv.,  April  11,  1912. 

The  process  consists  in  developing  on  the  lilac  by  means 
of  nitraniline  the  colouring  matters  obtained  by  the 
combination  of  tetrazotised  diamines  with  two  molecules 
of     an     amino- 1-arylpyrazolone     or     its     eulphonic    or 

carboxylic  acids;  or  one  molecule  of  the  latter  or  its 
derivatives  may  be  employed,  and  the  intermediate 
product  combined  with  a  molecule  of  another  azo  com; 
ponent. — 15.  .\. 

J))/<iin)  if  rrr/cttihle  filiris.      Read    Holliday  and  Sons,  Ltd. 
IV.   Pa*.  455,803,  March  22,   1913. 

THE  cotton,  dyed   with  direct    cotton  dyes,  such  as  Titan 

Black  <>r  Chlorazol  Black,  is  treated  in  the  presence  of  an 
oxidising  agent  with  p-phenykmediamine,  p-amino  />■ 
bydroxydiphenylamine,  p-aminophenol,  o-aminophenol, 
or  their  derivatives  or  condensation  products,  Tin- 
material    i      worked    in    (he    bath    for   several   minute     iii 

the  cold,  ami  afterwardi  carried   gradually  to  a  ten, 

perature  of  40*  C.  during  a  period  of  about  half  an  hour, 
oi    the  operation    may   be  conducted  entirely  in   the  COW 

or  at  the  boiling  point. — B.  N. 

Faxlne.i*  lo  light  of  vegetable  fihren  or  other  tissues  dyed 
with  tubstanUvi  dyutuffs ;  Process  for  improving  the 
.     Read  Holliday  and  Son  .  Ltd.     Fr.  Fat.  455.R04, 

M.Mel,  n.    www. 

'I  hi.  materia),  after  dyeing,  it  treated  with  a  solution  of  a 

olubk  thiosulphate. — B.  N. 
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Textile  materials  ;    Wet  treatment  [Dyeing]  of  ■ 


-.     A.  M. 

Scheid.     Fr.  Pat.  455,917,  March  11,  1913. 

The  bath  is  provided  with  two  partitions,  forming  an  inner 
compartment  for  containing  the  material,  and  the  base 
of  this  compartment,  which  receives  a  reciprocating 
motion,  is  furnished  with  valves.  The  latter  open  and 
close  during  the  downstroke  and  upstroke,  respectively, 
of  the  base,  so  that  the  dye-liquor  is  given  a  circulatory 
motion,  upwards  through  the  inner  compartment  and 
downwards  in  the  outer  bath.  In  an  alternative  form, 
a  single  partition  divides  two  compartments,  which  receive 
the  reciprocating  motion.  Each  compartment  is  pro- 
vided with  valves  in  the  base,  one  set  of  valves  opening 
and  closing  during  the  down  and  upstroke,  the  other  set, 
in  the  compartment  where  the  liquor  travels  from  the 
top  to  the  bottom,  being  maintained  continually  open  by 
mechanical  means. — B.  N. 

Dyeing  furs,  hairs,  feathers,  etc.  ;    Process  for .     Act.- 

Ges.  f.  Anilinfabr.  Ger.  Pat.  262,692,  Oct.  20,  1912. 
Addition  to  Ger.  Pat,  255,858  (see  Fr.  Pat.  445,880  of 
1912;    this  J.,  1912,  1176). 

1-Nitro-2.4-phenylenediamine  is  applied  to  the  mor- 
danted or  unmordanted  goods  to  be  dyed,  in  aqueous 
solutions    or   suspensions    containing    oxidising    agents. 

— T.  F.  B. 

Dyeings  and  printings  ;    Production   of  fast .     Farb- 

werke  vorm.  Meister,  Lucius,  und  Briining.  Ger.  Pat. 
263,005,  July  11,  1911. 

Fibres  dyed  with  diazotisable  dyes tuffs  are  diazotised 
and  developed  with  derivatives  of  /3-ketone-aldehydes  in 
which  the  aldehydic  hydrogen  is  replaced  by  an  alky  1,  aryl, 
alkyloxy,  or  arylido  group,  or  the  fibre  is  impregnated 
with  solutions  of  these  substances  and  developed  by  means 
of  diazo  compounds. — T.  F.  B. 

Washing,  rinsing  and  removal  of  acid  from  textile  materials  ; 

Machine  for .     A.  Louis.     Fr.  Pat.  455,570,  March 

14,  1913.     Under  Int.  Conv.,  Feb.  12,  1913. 

The  material  is  submitted  to  the  action  of  rakes  taking 
an  elliptical  or  other  appropriate  path,  the  perforated 
sheets  forming  the  false  bottom  of  the  bath  presenting 
a  curvature  similar  to  the  trajectory  described  by  the 
lower  extremities  of  the  agitators. — B.  N. 


Machine  for  lidding  [textile  and  other]  products  or  articli 
by  means  of  a  liquid.     F.  Schubert.     Fr.  Pat.  4.35,627, 
March  17,  1913. 

See  Eng.  Pat.  4569  of  1913 ;  this  J.,  1913,  908.— T.  F.  B. 

Discharging  by  means  of  snlphoxylates  ;    Process  for 


Fabrics  ;      Process    for     waterproofing .     H.     Oliver, 

London,  and  G.  T.  Oliver,  Walthamstow,  Essex.     Eng. 
Pat.  21,697,  Sept.  24,  1912. 

The  fabric  is  coated  successively  with  a  solution  containing 
equal  parts  of  gum-tragasol  and  water  and  1 J  per  cent,  of 
glycerin,  a  solution  of  ID  grains  of  borax  in  1  gallon  of 
water,  and  an  elastic  varnish,  preferably  made  by  boiling 
gum  arabic  with  linseed  oil  to  a  creamy  consistence,  being 
dried  after  each  coating  operation, — O.  R. 

Textile     materials    impermeable  ;      Process    for    rendering 

tissues  and  other  objects  made  of .     L.   Poutrel  nee 

Louvet.     Fr.  Pat.  456.265,  April  2,  1913. 

The  material  is  treated  in  two  baths  successively,  the 
first  containing  aluminium  sulphate  or  an  alum,  and  the 
second  a  mixture  of  an  alkali  carbonate,  ozokerite  and 
stearine. — B.  N. 

Soapy    liquors    from     laundries;      Treating    waste to 

<  until)    tin  m    to   be    used   again.      E.    W.    Lucas,    Ealing, 
Middlesex.     Eng.   Tat.   1<>,2SI>.  May  1,  1913. 

Tin:  hot  waste  liquor  is  treated  witli  a  decolourising  and 
purifying  agent,  such  as  potassium  permanganate,  filtered, 

and  afterwards  again  used  for  cleansing  purposes,  —  B.  N. 

Dyeings  fast  to  washing  and  eapabh  of  being  discharged; 

Process  for  /traducing  on  tin  fibrt .     Farbwerke  voi  m. 

Meister,    Lucius,     und     Briining.     Fr.     Pat.    455,304, 
March  8,  I'M:!.     Dnder  Int.  Conv.,  April  is.  1912. 

See  Ger.  Pat.  258,384  of  1912    this  J..  1913.  531.     T.  F.  B. 


L.   Cassella  unci  Co.,  G.   m.   b.   H.     Fr.   Pat.  456,158, 
June  11,  1912. 
See  Ger.  Pat.  259.699  of  1912  ;  this  J.,  1913,  654.— T.  F.  B. 


VII.— ACIDS;  ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Sulphuric  acid;     Mechanism   of  the  formation   of in 

lead  chambers.  E.  Briner  and  A.  Kuhne.  Comptes 
rend.,  1913,  157,  448-^50. 
When  pure  dry  sulphur  dioxide  and  nitrogen  peroxide 
are  led  into  the  lower  part  of  a  glass  vessel,  the  lower 
half  of  which  is  immersed  in  a  bath  kept  at  60  °  C,  a  white 
deposit  of  pure  sulphuric  anhydride  appears  on  the  walls  of 
t  he  upper  cooler  part  of  the  vessel.  Nitrogen  peroxide  is  thus 
capable  of  oxidising  sulphur  dioxide  directly  to  sulphuric 
anhydride  (see  also  Reynolds  and  Taylor,  this  J.,  1912, 
367),  and  the  authors  consider  that  in  the  lead  chambers 
the  reaction  takes  place  mainly  in  the  gaseous  phase. 
The  oxidation  of  the  sulphur  dioxide  is  strongly  accelerated 
by  the  water  introduced  into  the  chambers,  because  this 
combines  with  the  sulphuric  anhydride  and  thus  removes 
it  from  the  gaseous  phase.  The  formation  of  sulphur- 
nitrogen  compounds  in  the  chamber  only  occurs  when  the 
reaction  proceeds  abnormally,  owing  to  excess  or  deficit 
of  water. 

Nitrogen  peroxide  is  also  capable  of  oxidising  carbon 
monoxide  to  carbon  dioxide. — A.  S. 

Sulphur  in  burnt  pyrites  ;  Rapid  method  of  determining . 

L.  Sznajder.  Chem.-Zeit.,  1913,  37,  1107. 
The  finely  powdered  material  (2-5  grms.),  mixed  with 
sodium  carbonate  (1  grm.)  and  zinc  oxide  (4  grms.),  is 
maintained  at  a  red  heat  for  half-andaour,  in  an  open  iron 
crucible,  the  mixture  being  occasionally  stirred,  and, 
after  cooling  and  treating  with  boiling  water,  the  whole  is 
made  up  to  250  c.c.  Then  200  c.c.  of  the  filtered  solution 
are  neutralised  (boiling)  with  dilute  hydrochloric  acid, 
in  presence  of  phenolphthalein,  30  c.e.  of  N /5  barium 
chloride  solution  are  added,  whilst  stirring,  and  the  mixture 
is  titrated  hot  with  N /5  sodium  carbonate  solution  (which 
has  itself  been  standardised  at  about  80°  C.  against  the 
barium  chloride  solution,  with  phenolphthalein  as  indi- 
cator). For  x  c.e.  of  carbonate  solution  used,  the  per- 
centage of  sulphur  is  0-16  (30 — x). — F.  Sodn. 

Formic  acid  as  a  solvent.     O.  Asclian.     Chem.-Zeit.,  1913, 

37,  1117—1118. 
Formic  acid  of  95  per  cent,  concentration  can  now  be 
obtained  at  a  price  about  one-half  that  of  glacial  acetic- 
acid,  and  the  author  recommends  its  use  as  a  solvent. 
In  many  cases  it  has  greater  solvent  power  than  acetic  acid 
and  is  superior  to  the  latter  also  in  regard  to  differences 
of  solubility  in  the  hoi  and  in  the  cold.  The  ease  with 
which  it  is  oxidised  and  with  which  it  esterifies  alcohols  are 
disadvantages.  It  is  reduced  by  sodium  iodide,  with 
liberation  of  iodine,  but  not  by  potassium  iodide.  The 
solubilities  of  a  considerable  number  of  inorganic  and 
organic'  substances  in  formic  acid  are  tabulated  Inorganic 
salts  are  mostly  somewhat  less  soluble  in  formic  acid  than 
in  water.  Some  organic  compounds,  Bitch  as  terephthalic 
acid,  indigo,  uric  acid,  and  alizarin,  which  are  practically 
insoluble  in  the  usual  solvents,  dissolve  t,,  a  not  incon- 
siderable extent  even  in  cold  formic  acid  ;  in  boiling 
formic  acid  the  solubilities  of  the  compounds  mentioned 
3-02,  0-16,  Old.  and  0-82  grm.  respectively  in  Kmi  c.e.  ..i 
solut  ion.      A.  S. 

Tungstie     acid;      Quantitatiw     precipitation     of by 

aromatic  amines.      E.    Kafka,     Z.    anal.   Chem.,    1913, 
52.  601—806. 
(Y  \i i disk,    tetramethj  l-^-diaminodiphenylmethane,    and 
t  etramethy  Id  jam  inobenzophenone  behave  like  benzidine, 
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a-naphthylamine.  etc.  (thifl  J.,  1908,  812;  1909,  545),  in 
quantitatively  precipitating  tungstie  acid,  in  combination 
with  the  amine :  with  rosaniline  hydrochloride,  precipita- 
tioa  i>  incomplete.  With  GO  cc  of  a  solution  containing 
prm.  of  Bodium  tungstate,  15  cc  of  pseudocomidine 
solution  (5  •.this,  dissolved  in  10  cc.  of  water  with  6  cc. 
ol  strong  hydrochloric  acid  and  diluted  to  100  cc)  or 
10  cc   of  solution  of  the  diphenylmethane  derivative 

(0  UTin*.  dissolved  in  4  CC  of  strong  hydrochloric  acid 
and  dilated  to  UKl  cc)  or  of  the  phenone  (7-5  guns,  in 
in  c.c  of  hydrochloric  acid  and  made  an  to  100  cc)  are 
added,  the  mixture  i-  repeatedly  stirred  and  allowed  to 
Battle  for  i  —  1  hr.,  the  precipitate  washed  with  the  diluted 
i  nt  (1:80),  and  ignited  in  a  platinum  crucible  to 
oonatant  weight. — F.  Sodn. 


of- 


with     cooled 


mi     hypochlorite  ;      Production 

mode*.     P.  H.  Prausnitz.     Z.  Elektrochem.,  1913,  19, 

•76—680. 
By  using  a  platinum  anode  cooled  internally  by  a  stream  of 
water  a  considerable  advantage  is  gained  in  the  electrolysis 
ol  ."i.V  sodium  chloride  with  the  electrolyte  at  a  temperature 
if  80*  C  and  a  current  density  of  about  1-25  amps,  per 
sq.  cm.  in  the  author's  apparatus  the  concentration 
increased  from  41-6  grins,  of  available  chlorine  per  litre 
under  ordinary  conditions  to  90  grms.  per  litre  with  the 
anode  at  l.V  C.  and  100  grms.  per  litre  with  the  anode  at 
l  C.  The  current  yield  is  remarkably  high  in  the 
earlier  and     diminishes    slowly    as    electrolysis 

proceed-.  Apparently  the  cooled  anode  is  not  favourable 
to  the  discharge  of  ClO'ions.  It  is  found  that  when  there 
i-  no  cooling  and  the  electrolyte  is  at  20°  to 
('.,  the  anode  temperature  rises  to  just  over 
A><  ('.  with  a  current  density  of  l"25  amps,  per  sq. 
em.  If  the  electrolyte  be  warmed  to  47°  to  48°  C, 
but  the  anode  kept  at  about  20°  C.  by  internal  cooling, 
a  high  concentration  of  hypochlorite  (70  guns,  of  available 
chlorine  per  litre)  may  be  obtained  with  a  50  per  cent, 
current  yield  anil  a  20  per  cent,  diminution  in  the  voltage 
of  the  (til.  In  this  way  it  may  be  possible  to  reduce 
iderably  the  expenditure  of  energy  required  in  industry 
to  produce  a  concentrated  bleaching  liquor.  In  A'  /l 
-odium  chloride  the  effect  of  the  cooled  anode  is  almost 
unnotieeable,  and  with  lower  current  densities  in  5iV 
an  chloride  the  effect  is  much  less.  When  the  anode 
i-  platinised  unci  cooled  it  is  possible  to  obtain  00  grms. 
of  available  chlorine  per  litre  at  a  current  density  of  0-47 
amp.  pa  sq.  cm.  from  5.V  -odium  chloride.  The  current 
yield  in  this  case  is  about  7.">  per  cent.,  so  that  the  results 
an-  somewhat  better  than  th<-  best  previously  recorded 
for  this  current  density  using  Turkey  red  oil  and  chromate 
at  a  platinised  electrode.  They  are  no  better,  however, 
than  those  which  can  be  obtained  at  a  smooth  electrode 
with  a  higher  current  density  (1*26  amp.  per  sq.  cm.). 

— W.  H.  P. 

per  sulphaU  •  Preparation  and  properti?*  of  a  basic . 

K.  PbaoB— oi,     J'-ull.  Boc  Chim.,  1013,  13,  816—817. 

A    t  pper   sulphate,   CuSO^CuO,   ean   be   readily 

!,    in   considerable   quantities,    by   adding,   with 

nil  bisulphite  to  a  hoi  saturated  solution 

of  copper  -ulphatc  in  commercial  formalin  holding  some 

per     -ulphatc-     in  on.     A     greenish     white 

tate    i-    formed    winch    can    be-    dried     in     vacuo 
"    '  .      When  exposed  to  the-  air  the-  compound  absOl  bf 

ture,  becoming  greener,  and  i-  finally  converted  into 

the   corresponding   hydrat.d    ialt,   t"uSO,,<"ii(OH)_,.      It  is 
luble    in    cold    and    -lowly   decompo  ed    by    hot    wale  i 

When  heated   it    becomei    yellow,   then   melts   to  a  red 

liquid. 

.  risj,[ir  mid  nirl.it  ,    Action  <>f  a  soluble  ferrocyonidi 

in  tiutions  of riii'l   > I,) nun i ,  it    method 

\'.    Heuriee.     Ann.    Chim.    Analyt., 
!'•!.'.   18.  ::\i    146. 

Turformiibi.Zi  ,  for  the  precipitate  obtained 

■  lotion  of  pot.,    ium  ferrocyanide 

"i    "olution    of    a    rinc      aH  been    verified    by 

adding  a  solution  of    zinc    rhloi  B   known 


amount  of  zinc  to  excess  of  a  standard  solution  of 
potassium  ferrocyanide,  ammonium  sulphate  being  also 
added  to  facilitate  the  settling  of  the  precipitate. 
Alter  allowing  the  latter  to  settle  an  aliquot  portion  of  the 
clear  supernatant  liquor  was  removed  and  the  excess  of 
ferrocyanide  determined  by  titrating  agaiast  standard 
potassium  permanganate  in  presence  of  considerable 
excess  of  dilute  sulphuric  acid.  The  solution  must  be 
very  dilute  in  order  that  the  yellow  colour  oi  the  fcrri- 
oyanide  produced  may  not  interfere.  Under  similar 
conditions,  using  a  considerable  excess  of  ferrocyanide, 
nickel  can.  also  be  determined,  the  precipitate  having  the 
composition,  NiK2Fc(CN)6.  In  the  case  of  copper,  tho 
precipitate  obtained  with  excess  of  ferrocyanide  is  of 
varying  composition. — T.  C. 

Aluminium  hydroxide;  Precipitation  of and.  separa- 
tion of  the  same  from  chromium.  W.  Jakob.  Z.  anal. 
Chem.,  1913,  52,  051— 057. 

Aluminum  hydroxide  is  quantitatively  precipitated  in  a 
very  compact  form  by  adding  freshly  prepared  sodium 
hydroxide  solution  (5  per  cent.),  drop  by  drop,  to  a 
solution  containing  aluminium  (0T — 0-2  grm.  A1.,03  in 
70 — 100  cc),  until  the  precipitate  formed  redissolves, 
heating  to  boiling,  and  adding  excess  of  saturated  bromine 
water,  avoiding  any  fall  of  temperature.  The  reaction 
may  be  applied  to  the  separation  of  aluminium  from 
chromium,  by  adding  20  per  cent,  pure  sodium  hydroxide 
solution,  and  when  the  precipitate  is  redissolved,  intro- 
ducing saturated  bromine  water,  in  the  cold,  until  the 
solution  Is  yellow.  The  mixture  is  then  heated  to  boiling 
and  further  bromine  water  added  to  precipitate  the 
alumina,  after  which  the  supernatant  liquid  is  decanted, 
the  precipitate  boiled  for  some  minutes  with  water  con- 
taining ammonia  and  ammonium  nitrate,  to  free  it  from 
accompanying  chromate,  and  the  precipitate  finally 
washed  with  the  same  solution.  Sulphates  and  borates 
should  not  be  present. — F.  Sodn. 


and  its  use  in  the  fixation 

W.   H.   Ross.     J.   Ind.   Eng. 


Felspar  ;   Decomposition  of - 
of  atmospheric   nitrogen. 
Chem.,  1913,  5,  725—729. 

When  a  mixture  of  felspar  and  carbon  is  ignited  in  a 
current  of  nitrogen  at  1400°  C,  only  a  very  small  pro- 
portion of  nitrogen  is  fixed,  but  if  calcium  carbonate  or 
lime  be  added  to  the  mixture,  the  potash  of  the  felspar  is 
liberated  and  volatilised  and  a  much  larger  proportion 
of  nitrogen  is  fixed.  For  example,  using  a  mixture  of  4 
grms.  of  felspar,  2  grms.  of  carbon,  and  4-3  grms.  of  calcium 
carbonate,  and  heating  at  about  1400°  C,  the  whole  of  the 
potash  was  volatilised  and  6T0  per  cent,  of  nitrogen 
(reckoned  on  the  weight  of  felspar)  was  fixed  in  1  hour 
and  7-44  per  cent,  in  2  hours.  This  is  a  larger  proportion 
of  nitrogen  than  corresponds  with  the  aluminium  of  the 
felspar,  assuming  the  nitrogen  to  be  fixed  as  aluminium 
nitride.  The  reaction  product  evolves  ammonia  very 
lowly  when  boiled  with  water  and  only  slowly  even  when 
Loiled  with  BOdium  hydroxide  solution. — A.  S. 

Thorium  ;    Production  of  radio-active,  substances  from . 

I-.     Glaser.     Chem.-Zeit.,     1913,     37,     1105—1108. 

Tin:  precipitation  of  thorium  X  from  a  thorium  solution 
obtained  from  mona/.ite  sand  with  sulphuric  acid  (this  J., 
1913,  485)  is  conditioned  by  the  presence  of  lead  which,  as 
lead  sulphate-,  adsorbs  thorium  X,  and  thorium  X  may  be 
eparated  from  any  thorium  solution  containing  sulphuric 
acid    by  the  addition  of  a  little  lead  acetate.      Other  lead 

^alts  do  not  behave  like  lead  sulphate  in  this  respect,  re 
that    by    treating    the    radio, uliw      lead    sulphate    with 

sodium  carbonate  rotation,  dissolving  the  warned  residue 
in   hydrochloric  acid,  and   precipitating  with   hydrogen 

sulphide,   the   lead   may   be-  separated  as  sulphide,   leaving 
thorium  X  in  solution.-     I'.  Soon. 

Bromine;    Characteristic   and   delicate   reaction  for ■. 

///.     [.  GuareschL     Z.  anaL  Chem.,  I  it  1 3,  52,  007— 01  6. 

In  continuation  <>f  woik  already  published  (this  .).,  1912, 

1149),  bromine  ha    been  detected,  by  means  of  magenta 
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decolourised  by  sulphur  dioxide,  in  the  purest  commercial 
magnesium  chloride  and  potassium  chloride  and  in  the 
ash  of  many  plants.  The  author's  reaction  has  served  to 
demonstrate  the  decomposition  of  metallic  bromides  (even 
the  most  stable)  on  heating  and  the  liberation  ot  bromine 
from  many  organic  derivatives  on  heating  or  exposing  to 
light,  as  also  the  replacement  of  bromine  by  iodine  in 
bromates  and  bromides.  Hydrobromic  acid,  even  in 
presence  of  iodine,  gives  only  a  trace  of  bromine  on 
heating.  Hypobromites,  when  acidified,  behave  towards 
the  reagent  like  bromine. — F.  Sodn. 


Air  to  be  liquefied;    Drying  of by  refrigeration.     G. 

Claude.     Comptes    rend.,    1913,    157,    466—469. 

For  the  removal  of  moisture  by  refrigeration  from  air 
which  is  to  be  liquefied,  the  author  recommended  previously 
(this  J.,  1910,  24)  the  addition  of  a  small  quantity  of  alcohol 
in  order  to  prevent  the  water  from  freezing.  A  method 
has  now  been  devised  whereby  the  moisture  can  be 
removed  without  addition  of  any  other  substance.  The 
compressed  air  is  circulated  around  the  outside  of  the 
tubes  of  the  heat-exchanger  of  the  liquefying  apparatus, 
instead  of  inside  as  formerly,  and  the  expanded  air  passes 
through  the  tubes.  The  compressed  air  enters  the  lower 
part  of  the  apparatus  and  passes  gradually  upwards, 
being  caused  to  take  a  sinuous  course  by  suitable  baffles. 
The  moisture  is  condensed  partly  as  liquid  which  flows 
downwards  and  is  run  off  periodically,  and  partly  as  hoar 
frost  on  the  tubes  of  the  exchanger.  At  intervals,  before 
the  deposit  of  hoar  frost  is  sufficient  seriously  to  impair 
the  efficiency  of  the  apparatus,  the  exchanger  is  replaced 
by  a  fresh  one.  It  is  stated  that  in  this  way,  fm  an 
apparatus  with  a  capacity  of  50  cb.  m.  of  oxygen  per  hour, 
it  is  necessary  to  increase  the  working  pressure  by 
only  1  atmosphere  in  order  to  dry  the  air.  The  principle 
is  being  applied  to  plants  now  in  course  of  erection  in 
Austria,  Canada,  United  States,  and  Japan  for  the  pro- 
duction of  pure  nitrogen  for  the  manufacture  of  calcium 
cyanamide. — A.  S. 


Hydrolytic  processes  as  causes  of  error  in  the  determination 
of  iodine  and  bromine  in  mineral  deposits  and  waters. 
Kaschinsky.     See  XXIII. 


Recovery  of  iodine   f  sodium-   iodide]  from    residues.     Gill. 
See   XXIII. 

Patents. 

Ammoniacal  liquor  or  other  fluids  ;   Still  for  the  distillation 

of .     G.  Pettigrew,  Thornaby-on-Tees.     Eng.  Pat. 

24,267,  Oct.  24,  1912. 

Steam  is  passed  through  the  liquor  contained  in  a  series  of 
enclosed,  shallow  trays,  resting  one  on  the  top  of  another  ; 
each  tray  is  composed  of  two  parts,  the  one  covered  by 
a  hood  forming  passages  for  ammonia  and  steam,  and  the 
other,  which  is  uncovered,  being  in  the  form  of  a  dish- 
shaped  trough  with  sides  falling  away  from  the  hoods  and 
gas  passages.  The  sludge  formed  by  the  deposition  of 
solid  matter  in  the  liquor,  falls  to  the  bottom  of  the  troughs, 
whence  it  is  transferred,  as  required,  through  suitable  plug 
and  socket  valves,  to  a  sludge-cock  at  the  bottom  of  the 
still.  The  values  are  operated  by  a  series  of  metal  rods, 
each  of  which  passes  through  all  "the  trays  and  through  a 
stuffing-box  on  the  cover  of  the  still. — 0.  R. 


Zinc  salts  from  zinc  sulphite  solution  ;    Recovery  of . 

W.  D.  Jones,  Swansea.     Eng.  Pat.  4454,  Feb.  21,  1913. 

Zinc  bisulphite  solution  is  made  to  flow  over  a  series  of 
steps  which  form  the  floor  of  a  chamber  sloping  at  an  angle 
of  40°.  The  steps  may  be  of  fireclay  or  iron  and  are 
covered  with  loose  cast  iron  troughs  ;  they  are  evenly 
heated  by  means  of  hot  gases  passing  below  through  a 
separate  chamber  running  parallel  with  the  first.  The 
deposited  zinc  salts  are  removed  through  doors  in  the  roof 
of  the  chamber. — F.  Sodn. 


Barium  sulphide  from  barium  sulphate ;  Manufacture 
of .     G.    von   Staszewski,   Saarbriicken,   Germanv. 

•  Eng.  Pat.  17,104  of  1913,  date  of  Appl.,  Aug.  31,  1912. 
Under  Int.  Conv.,  Sept.  2,  1911. 

Hot  furnace  gases  are  passed  over  a  mixture  of  barium 
sulphate  and  coal,  travelling  down  a  rotary,  cylindrical 
furnace  in  the  same  direction  as  the  furnace  gases,  a 
part  of  the  carbon  monoxide,  which  is  generated,  being 
returned  to  the  furnace  and  consumed. — O.  R. 


Sulphur  and  iron  ;    Xew  industrial  process  or  particular 

combination  of obtained  from  pyrites  and  capable  of 

allowing  the  sulphur  of  the  said  pyrites  to  combine  with 
hydrogen.  Production  of  hydrogen  sulphide.  \V.  A. 
Hall.  Fr.  Pats.  455,474  and  455,475,  May  24,  1912,  and 
455,905,  June  4,  1912. 

(1)  Pyrites  is  heated  to  500°— 800°  C.  with  5—20  per 
cent,  of  lime,  or  other  alkaline  earth,  an  alkali,  alkali  salt, 
charcoal,  sawdust,  or  other  substance,  whereby  a  molecular 
change  is  induced  in  the  pyrites,  which  renders  its  contained 
sulphur  reactive  towards  hydrogen  when  the  material  is 
treated  with  a  dilute  acid  or  steam.  (2)  The  product 
obtained  as  described  above  is  treated*  with  a  dilute  acid, 
with  steam,  or  with  a  mixtuie  of  steam  and  reducing  gases 
at  a  temperature  not  exceeding  800°  C.  (3)  Pyrites  is 
subjected  to  the  combined  action  of  a  reducing  flame 
and  steam  in  an  ordinary  roasting  furnace. — O.  R. 


(1)  Atmospheric  air  ;  Process  of  oxidation  of by  means 

of  the  electric  arc.  (2)  Process  of  concentration  of  dilute 
nitric  acid.  (3)  Process  for  the  concentration  of  nitric 
acid  by  means  of  dehydrating  agents,  sulphuric  acid  for 
example.  C.  Rossi.  Fr.  Pats.  455,530,  455,531,  and 
455,532,  Mar.  11, 1913.     Under  Int.  Conv.,  Mar.  12, 1912. 

(1)  Atmospheric  nitrogen  is  oxidised  through  the  agency 
of  electric  arcs  formed  between  electrodes  (which  may  be 
dissimilar)  of  aluminium,  zinc,  or  other  metals  capable 
of  emitting  ultra-violet  rays  or  electrons.  By  covering  the 
walls  of  the  apparatus  with  zinc,  the  emission  of  electrons 
may  be  increased.  (2)  Dilute  nitric  acid  is  brought  into 
contact  with  heated  air,  in  such  manner  that  the  tempera- 
ture of  the  air  and  vapours  leaving  the  apparatus  is  below 
100°  C.  A  75 — 80  per  cent,  yield  of  60  per  cent,  acid  may 
be  obtained  in  a  single  operation.  (3)  The  acid  to  be 
concentrated,  together  with  a  dehydrating  agent  (such 
as  sulphuric  acid),  is  made  to  travel,  in  suitable  apparatus, 
in  a  direction  opposite  to  that  of  a  mixture  of  steam 
and  air.  A  relatively  small  proportion  of  sulphuric  acid 
is  sufficient  (15  parts  per  part  of  nitric  acid),  and  very 
pure  acid  of  any  strength,  up  to  998  per  cent.,  may  be 
produced. — F.  Sodn. 


Nitrogen;     Fixation   of 


-.     J.    E.    Bucher.     Fr.    Pat. 
455,79"9,  Dec.  24,  1912. 

Atmospheric  nitrogen  is  passed  over  a  heated  mixture  of 
alkali  carbonate,  carbon,  and  iron,  the  latter  acting  as  a 
catalyst,  at  a  temperature  preferably  above  7s0°  C. 
and  below  the  eutectic  point  of  iron  and  carbon.  The 
iron  and  carbon  are  used  in  a  fine  .state  of  division  and 
spread  over  a  large  area,  so  as  to  offer  ample  contact 
surface  to  the  nitrogen  and  the  alkali  metal,  which  is 
formed  in  an  intermediate  stage  of  the  reaction,  the  final 
product  being  alkali  cyanide.  Using  sodium  carbonate, 
the  process  may  be  used  for  the  continuous  production 
of  ammonia  from  atmospheric  nitrogen,  by  firsl  preparing 
sodium  cyanide  as  above,  then  cooling  down  to  a  suitable 
temperature  and  passing  steam  over  the  cyanide  which 
has  been  formed.  The  products  of  tin-  last  .named  reaction 
are  sodium  carbonate,  ammonia,  oarbon  monoxide,  and 
hydrogen.  The  two  last  gases  may  lie  burnt,  and  the 
carbon  dioxide  formed,  together  with  the  residual  nitn 
and  the  ammonia  of  the  previous  operation,  may  he  pam  .1 
into  sodium  chloride  solution   to  form  sodium   oerbouate 

by  tin-  Solvav  process,  the  escaping  nitrogen  h<  m._-  then 

nine  enough  to  be  used  in  the  tii-t  cy<  k  ot  opt  rati 

F  — O.  R. 
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[Oct.  15,  1*11 


Oaleimm   earbonaU  :     Manufacture   of  pun 


.     E.    K. 

Cnidune.      Fr.    Pit.  456,056,   -Mar.   27,    1913. 

I.ime.  washed  free  from  Boluble  impurities,  is  brought  into 
contact  with  a  solution  of  a  neutral  ammonium  salt,  and 
the  resulting  liquor  containing  calcium  salt  and  free 
ammonia  ia  separated  from  excess  of  lime  and  impurities 
(magnesia,  Bilioa,  etc.),  and  treated  with  carbon  dioxide. 
Pure  calcium  carbonate  is  thus  precipitated,  and  the 
ammonium  salt  is  regenerated. — P.  Sods; 


.4 /</-  h  1/W1V   d<  rivatwu  [fonnahh hyd\  -srdphoxylatt  s] ,•    Pre- 

partition     of .     Fabrique     de     Prod.     Chimiques, 

Rohm  1  .t  Cfe.       Ft.  Pat.  466,161,  Mar.  2").  1913. 

A  MixTrRF.  of  formaldehyde-zinc  bisulphite,  zinc  formate, 
and  sine  chloride  is  heated  to  a  temperature,  above 
Iini  ( '..  depending  on  the  proportion  of  zinc  chloride 
need  :  for  example,  280  parte  of  formaldehyde-zinc 
bisulphite,  320  of  zinc  formate,  130  of  zinc  chloride,  and 
300  of  wat.  r  are  heated  at  1:24  C.  The  saltsof  the  aldehyde 
derivative-  produced  are  less  soluble  than  the  corres- 
ponding formaldehyde  bisulphites. — F.  Sodn. 

hi    ndphite   and   ammonium    chloride;     Preparation 

of .     R.     Friedrich    and     F.     Hirsch.     Ger.     Pat, 

263,244,  July  o.  1912.     Addition  to  Ger.  Pat.  228,538. 

In  the  preparation  of  sodium  sulphite  by  the  interaction 
of  sodium  chloride,  dissolved  m  suspended  in  water,  with 

ralphur  dioxide  and  ammonia,  as  described  in  the  chief 
patent  -  Eng.  Pat  11,123  of  1909;  this  J.,  1909,  1034), 
th>-  ammonia  gas  may  be  replaced  partly  or  completely 
by  ammonia  solution  of  sp.  gr.  0-910  or  0-886,  the  heat 
(.f  the  reaction  being  sufficient,  it  is  stated,  not  only  to 

tin--  the  separation  of  anhydrous  sodium  sulphite  hut 
also  to  evaporate  the  water  of  the  ammonia  solution. — A.  S. 

[Boron.]    Refractory  materials;   Process  and  apparatus  for 

sintering .     ('•.    Weintranb   and    H.    Rush,    Lynn, 

Mi->..  Assignors  to  doners]   Electric  Co.,  New  York. 
-    Pat  1,071,488,  Aug.  26,  1913. 

Parth  I.f.s  of  boron  are  placed  in  a  strong  container 
provided  with  a  lining  composed  of  refractory  material 
of  )i\jh  electric  insulating  properties  An  electric  current 
Bumci-nt  to  -often  the  particles  is  then  passed  through 
the  boron,  and  at  the  -aim-  time  pressure  is  continuous)) 
applied.  The  boron  is  thus  sintered  into  a  solid 
homogeneous  mass  of  high  density,  and  having  the  shape 
of  the  <  out  liner.— T.  St. 

tfaetion  ami  separation  of  difficultly  conde:isablegaseov< 

mixtures,  especially  air, by  meant  of  an  expansion  ruin. 

adiabatic  <>     /."    Me,  with  counter-current 

■  Una  hj  the  oast  ■  t  ni<  ring  the  apparatus  b*i  thost  leaving  ; 

Process  for  the .     R.    Mewes.     Fr.   Pat.    156,027, 

March 26,  I'M.;. 

Thk  mixture  of  compre  aed   gases,  e.g.,  air,  enters  the 

column  at  a  point  intermediate  between  the 

top  and  the  bottom  and  undergoes  repeated  fractional 

llation,  bo  thai  the  more  easily  conaensahli   gas,  i.e., 

oxygen,  in  the  ca  •<■  of  air,  <  oil.  ft-  in  t  )i.  lower  pari  of  t  he 

appi  th<     more    difficultly  condensable    gas, 

i.e.,   nitrogen,  <  >.ll'  •  ■  I    pure  state   in   the 

m  <  h  imb*  r.     W.  II.  » '. 

:   Preparation  of .     A.  t/L     ei  chmitt     Ger. 

Pat  263,391,  July  2d.  1912. 

of  hydrogen  by  the  oxidation  of  iron 
with    t'.im.  vith  Mibaequenl  reduction  of  the  iron  oxide 

I'tion    i-    carried    out    in    a 
in  t be  walls  of  which,  at  dim  n  r ■  t  heights,  heat inp 
ovided ;    the  gas  and  air-nozzk     an 
■o*«-<J  that  the  heating  gases  sre  di  d  tangentialh 

whereby  local  overheating  of  tin   in  d  i 
avoided.     The  oxidised  iron  ■  r ■  the  different  zones  of  the 
fun  .  redact  <!  sad  beati  d,  t  !■• 

from  m  being  burned  by  the  aid  of  a  blast    of  aii 

in  a  hi  -i 


Alkali-metal     hydroxides;      Process    of    producing 

directly  from   alkali-metal  chlorides.    J.   Kenton,   Del- 
bruok,  Germany.    U.S.  Pat.  1,072,010,  Sept.  2,  1913. 

See  Ger.  Pat.  255,1588  of  1911 ;  this  J.,  1913, 424.— T.  F.  B. 

Cyanogen  compounds  and  the  like  ;    Process  of  producing 

.     ('.    E.    Acker,   Ossining,   N.Y.,   Assignor  to  The 

Nitrogen  Co.,  New  York.     T.S.  Pat.  1,072,373,  Sept.  2, 
1913. 

See  Fr.  Pat.  425.099  of  1910  ;   this  J..  1911,  950.— T.  F.  B. 

him1,  cartridges  used  in  working  mines,  quarries,  etc.  H.  L. 
Storey  and  J.  Parkinson.  Fr.  Pat.  455,442,  March  11, 
1913.'    Under  Int.  Conv.,  May  2,  1912. 

See  Eng.  Pat,  10,442  of  1912;   this  J.,  1912,  922.— T.F.B 

Mercuric  chloride  from  chlorine  and  mercury  ;   Continuous 

process  and  apparatus  for  preparing .     Saccharin- 

Fabrik  A.-G.  vorm.  Fahlberg,  List  unci  Co.     Fr.  Pat, 
455,585,  Oct,  8,  1912. 

See  Eng.  Pat,  19,601  of  1912  ;  this  J.,  1912,  1125.— T.F.B. 

Hydrogen  or  mixtures  of  hydrogen  with  other  gases  ;  Process 

for     obtaining     pure .     C'hem.     Fabr.     Griesheim- 

Elektron.     Fr.  Pat.  455,658,  May  29,  1912. 

See  Eng.  Pat.  13,049  of  1912  ;  this  J.,  1913,  278.—  T.  F.  B. 

Sulphur;    Process  for  preparing  reversible  [colloidal] . 

Aktieholagct  Kolloid.     Fr.  Pat.  456.058,  March  27,  1913. 
Under  Int.  Conv.,  March  30,  1912. 

See  Eng.  Pat.  7238  of  1913 ;   this  J.,  1913,  791.— T.  F.  B. 

Process  and  product  [decolourising  carbon]  for  the  purifica- 
tion of  liquids  [sugar  juice].  Fr.  Pat,  455,408.  See 
XVII. 


Process  for  working -up  wine  lees  and  recovery  of  the  potash. 
Ger.' Pat.   263.394.     See  XV 111. 


VIII.— GLASS  ;    CERAMICS. 

Report   of  Principal   Chemist   of  Oovernnn  nt    Laboratory. 
[Lead  glazes  and  leadlcss  glazes.]     See   XXIV. 

Patents. 

01/188  absorbing  ultra-violet  rays  and  process  for  manv- 
factoring  it.  Banoskop  Glas  Ges.  Fr.  Pat.  466,294, 
April  8,    1913.     Under  Int.   Conv.,   April  4,    1912. 

I.kmit  waves  of  length  less  than  350  pp  are  injurious  to 
the  eve  and  epidermis.  Most  heavy  metals  absorb  the 
ultra-violet  rays  hut  modify  lie-  chemical  and  mechanical 

properties  of  glass  too  much  to  he  capable  of  use.  The 
rare  earl  hi  (cerinm,  thorium,  etc.)  are  therefore  employ*  d 
for    absorbent     purposes,    and    heavy    metals    added    as 

deoolouri  ing  or  colouring  materials. — H.  H.  S. 

Kilns  or  on  ns  for  firing  earthenware,  china,  ami  tin  lib 
articles.  S.  Bevington,  Hanley.  Eng.  Fat.  4337. 
August   21,    1912. 

\  i  nan .i.  chamber  urrounded  by  a  Hue  pace  i  enclo  i  d 
by  a  doable  casing,  between  the  parts  of  which  i  packed 
a  filling  of  non-conducting  material  (preferably  coal  ash). 
The  chamber  and   inner  ca  ing  are   built   of  refractory 

l,i  I)  pi  a  i  oil  together  without  hind  ing  means,  the  top  of  the 
i  h  i  inin  r  being  compo  ed  of  curved  members,  each  forming 
,i  .  ompk  te  arch,  wnil  I  the  parts  of  the  outer  ca  ing  are 
(irmly  jointed  together;  thus  by  rea  on  of  the  packing 
and  of  spacing  pieces  between  the  chamber  and  innei 
ing,  thi  part  of  these  latter  are  held  in  place.  Doable 
doors  allow  the  ga  e    from  the  furnace  to   pa      in  front, 
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as  well  as  at  the  back  and  sides  of  the  chamber.  The 
construction  allows   of  rapid   heating  and  drawing. 

— F.  Sodn. 

Kilns  for  burning  or  firing  bricks,  tiles  or  other  earthenware, 
fireclay  or  like  goods  ;  Continuous .  J.  W.  Bottom- 
ley,  Leeds.     Eng.  Pat.  24,921,  Oct.  31,  1912. 

The  saturated  products  of  combustion  from  the  chambers 
•containing  the  green  bricks  are  separated  from  the  drier 
gases  from  the  chambers  in  which  the  bricks  are  being 
burnt  by  the  employment  of  two  main  flues.  Each 
chamber  of  the  kiln  is  provided  with  conduits  controlled 
by  a  damper  so  that  the  gases  may  be  made  to  pass  into 
either  main  flue,  the  speed  of  exit  being  contiolled  by  fans. 
The  main  flues  communicate  either  with  the  atmosphere 
•or  with  a  drying  tunnel. — H.  H.  S. 


■Ceramic  and  other  surfaces  ;  Metallizing 


-.     Q.  Marino, 
London.     Eng.  Pat.   12,642,  May  29,  1912. 

A  solution  of  copper,  tin,  cadmium  or  cobalt  or  of  more 
than  one  of  these  metals,  in  the  form  of  fluoride,  is 
applied  to  the  prepared  surface.  Reduction  i«  then 
effected  by  applying  or  blowing  on  an  appropriate  metallic 
powder,  or  by  rubbing  with  a  brush  made  of  or  coated  with 
such  a  metal,  or  by  a  reducing  atmosphere  such  as  that 
of  coal  gas. — H.  H.  S. 

Slag    as    material  for   ceramic    and    industrial   pusposes. 
M.   Chiapponi.     Fr.    Pat.    455,381,   March   3,    1913. 

Furnace  slag,  cooled  suddenly  from  a  temperature  of 
1000°  O,  furnishes  an  impermeable  material  resistant 
to  heat,  acids  and  alkalis,  and  a  good  thermal  and  elec- 
trical non-conductor. — H.  H.  S. 


Knamel-s  ;    Production  of  ivhite  and  opaque 


-.  Chem. 
Fabr.  Giistrow,  Hillringhaus,  and  Heilmann,  Giistrow, 
Germany.  Eng.  Pat.  11,749,  May  20,  1913.  Under 
Int.  Conv.,  June  1,  1912. 

A  mixture  of  1  part  by  weight  of  titanium  dioxide  and  3 
parts  by  weight  of  zirconium  oxide,  or  of  materials  con- 
taining the  corresponding  quantity  of  zirconium  oxide,  is 
used  for  the  production  of  white  and  opaque  enamels. 

— 0.  R. 

Enamels  ;  Materials  for  producing  opacity  in  the  manu- 
facture    of     white  .     Vereinig.     Chem.     Fabriken 

Landau,    Kreidl,    Heller    und    Co.     Fr.    Pat,    456,335, 
April  4,  1913.     Under  Int.  Conv.,  May  14,  1912. 

Oxides  or  silicates  of  tin,  zirconium  and  other  bases 
used  as  materials  for  producing  opacity  are  compounded 
with  phosphoric  acid  or  other  analogous  acid,  the  latter 
being  present  in  very  small  molecular  quantities.  The 
effect  of  these  products  can  be  greatly  augmented  by  com- 
bination with  water  of  hydration  or  with  alkalis  or  alkaline 
earths.  With  a  decreasing  content  of  phosphoric  acid,  the 
hydration  or  alkali  content  should  be  increased.  If  both 
combined  water  and  alkali  be  present,  it  is  best  to  reduce 
phosphoric  acid  and  alkali,  and  increase  hydration. 

— H.  H.  S. 

Class  absorbing  the  ultra-violet  rays  and  process  for  pro- 
ducing it.  Sanoscop-Glas-Ges.  m.  b.  H.,  Berlin.  Eng. 
Pat.  7864,  April  3,  1913.  Under  Int.  Conv.,  April  4, 
1912. 

See  Fr.  Pat.  456,294  of  1913 ;    preceding.— T.  F.  B. 

Tiles,  pottery,  and  other  similar  products  ;   Furnace*  for  use 

in    making and  for   other    purposes.     C.    Dressier. 

Fr.   Pat.   456,319,   April  4,    1913.     Under  Int.   Conv., 
April  4,  1912. 

See  Eng.  Pat.  8228  of  1912 ;   this  J.,  1913,  792.— T.  F.  B. 

Obtaining    photographic    enamels    on    glass,    opaline,    and 
similar  supports.     Fr.   Pat.   455,885.     See  XXI. 


IX.— BUILDING  MATERIALS. 

Concrete  ;    Action  of  various  substances  on 


R    K 
Meade.  J.  Indi  Eng.  Chem.,  1913,  5,  723—725. 

Experiments  with  test-briquettes  prepared  from  cement- 
sand  (1  :  3)  mixtures  are  described,  which  show  that  the 
addition  of  barium  compounds  or  iron  compounds  (red 
brick  dust,  etc. ;  see  this  J.,  1909,  6)  are  ineffective  for 
preventing  or  appreciably  retarding  the  disintegrating 
action  of  magnesium  salts  and  sulphates  on  concrete. 
Disintegration  is  retarded  somewhat  by  application  of 
various  waterproofing  materials,  especially  lime  soap  and 
lime  soap  and  alum.  Cements  of  low  alumina-content 
withstand  the  action  of  magnesium  sulphate  solution 
much  better  than  those  containing  more  alumina.  Experi- 
ments with  mineral  oils  showed  that  no  destructive  action 
is  likely  to  take  place  where  cement  is  used  for  floors  in 
machine  shops  and  engine  rooms. — A.  S. 

Patents. 

Limestones  ;    Method  of  burning  or  calcining  low  percentage 

.     G.  von  Staszewski,  St.  Johann,  Germany.     Eng. 

Pat.  19,911,  Aug.  31,  1912.     Under  Int.  Conv.;  Sept,  2, 
1911. 

See  Fr.  Pat.  448,718  of  1912;  this  J.,  1913,  428.  The 
material  and  the  calcining  gases  are  passed  through  the 
kiln  in  the  same  direction. — T.  F.  B. 

Cement  ;    Apparatus  for  burning .     J.  W.  Dreisbach, 

S.  E.  Flexer  and  E.  A.  Slagle,  Union  Bridge,  Md.     U.S. 
Pat.  1,071,303,  Aug.  26,  1913. 

A  rotary  cylindrical  kiln,  slightly  inclined  to  the  hori- 
zontal, is  closed  at  the  lower  end  by  a  stationary  hood, 
through  which  hydrocarbon  fuel  and  a  limited  amount  of 
air  are  admitted.  The  cement  material  is  supplied  at  the 
upper  end,  which  is  in  communication  with  a  draught - 
inducing  flue.  Intermediate  between  the  ends  are  radial 
tuyeres  through  which  additional  air  is  forced,  the  tuyeres 
discharging  towards  the  upper  end  of  the  kiln. — T.  St. 


Lime,   cement,   etc.  ;     Kiln  for   burning 


-.  A.  Anker. 
1st  Addition,  dated  March  8,  1913,  to  Fr.  Pat.  443,745, 
May  13,  1912.     (See  this  J.,  1912,  1034.) 

Instead  of  the  circulation  of  the  air  in  the  furnace  being 
regulated  by  registers  affixed  to  each  pipe,  the  chimney  is 
disposed  in  the  centre  of  the  kiln,  the  opening  being  adjust- 
able by  means  of  a  plug. — H.  H.  S. 

Cement  or  hydraulic  lime  from  plaster  ;  Ma  nufacture  of  ■ 


L.  P.  Basset.  1st  Addition,  dated  Oct.  21,  1912.  to 
Fr.  Pat.  455,062,  May  11,  1912.  (See  Eng.  Pat.  12,027, 
May  21,  1912,  this  J.,  1913,  793.) 

The  process  described  in  the  original  patent  is  carried  out 
in  two  phases,  the  first  being  the  formation  of  calcium 
silico-aluminate,  the  second  the  addition  of  more  lime  to 
this.  The  waste  heat  from  the  second  firing  evaporates 
the  water  used  in  mixing  the  components  for  the  first 
phase. — H.  H.  S. 

Cooler  for  cement  and  other  rotary  kilns.  Xouvelle  Soe. 
Anon,  des  Ateliers,  Forges  et  Fondcries  de  Slousticr-sur- 
Sambre.  Fr.  Pat.  456,986,  March  2.">.  1913.  Under 
Int.  Conv.,  March  27,  1912. 

The  clinker  is  made  to  follow  a  spiral  jmth  round  the  kiln, 
and  the  air  for  combustion  traverses  the  same  route  in  tin- 
opposite  direction. — H.  H.  S. 

Cement;    Application  of  by  products  from  preparation  of 

caustic    soda    to    manufacture    of .     J.    SI.    Vielaju-. 

Fr.  Pat.  456,020,  Slareh  26,  1913. 
The  calcium  carbonate  obtained  after  canst  icisin^  sodium 
carbonate  with  lime  is  mixec,  either  by  wet  or  dry  mctkods. 
with  clay  in  the  proportion!  of  21  par  tent,  of  elaj  '• 
per  cent',  of  chalk.      The  product   after  milling  and  tiring 
is  suitable  for  use  as  cement.  —  H.  H.  S. 
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Wood  .•     ZYocsm    of   impregnating 


L.    Dautreppe. 


Kr.    Pat.   455,656,   Mar.    14.    1013.     Under    Int.   Conv., 
-.   1^.  1012. 

Wood,  previously  heated  to  60°  C,  for  1 — 3  hours  under 

reduced   pressure,  is  successively  impregnated   in   three 

separate  autoclaves  with  alkali  silicate  solutions  of  15°  B. 
1-116),  30°— 35°  B.  (sp.gr.  115—  1- 175),  and  40°— 

'..  (sp.  gr.  12 — 1*225)  strength  respectively,  at  a 
temperature  of  90°  C.  and  at  a  pressure  of  8 — 12  kilos. 
jht  sq.  em.,  eaoh  treatment  lasting  about  24  hours.  The 
miterial  is  then  dried  in  a  series  of  chambers  at  tempera- 
tures increasing  progressively  from  30°  to  100°  C,  sub- 
jected to  the  aetion  of  earbon  dioxide  at  a  pressure  of 
5  kilos.  i*-r  sq.  em.  for  24  hours  in  an  autoclave,  and  finally 

.ed  and  dried.  The  fibres  of  the  wood  become  covered 
with  a  deposit  of  silica  and  a  certain  amount  of  alkali  bicar- 

kte,  being  thereby  rendered  proof  against  fire,  decay, 
and   insects.     In   the   case   of   resinous  woods,  the  alkali 

tte  Bolution,  which  becomes  saturated  with  resins  after 
the  tirst  impregnation,  is  recovered  and  used  as  a  fireproof 
paint.— O.  R. 

Wood  articles  ;    Process  for  the  preservation  and  restoration 

of .     S.  Endrodi.     Fr.  Pat.  455,751,  Mar.  21,  1913. 

Under  Int.  Conv..  Aug.   19.  1912. 

WOOD  articles,  previously  diied  and  heated,  are  introduced 
into  h  bath  of  molten  waxes  ;  the  bath  is  heated  for  some 
time  to  I < m t  ( '..  allowed  to  cool  and  solidify,  re-heated 
t<>  the  point  of  liquefaction  and  the  wood  articles  removed 
and  freed  from  adhering  wax  by  means  of  a  solvent.  A 
suitable  mixture  of  waxes  consists  of  100  parts  by  weight 
of  paraffin,  m.pt.  40°  C,  5 — 20  parts  by  weight  of  paraffin, 
m.pt.  74  CL,  and  5 — 10  parts  by  weight  of  Japan  wax. 
Suitable  cleansing  solvents  are  carbon  tetrachloride,  tri- 
chlorethylene,  chloroform,  and  ether. — O.  R. 

Artificial  stones  and  plates  of  fibrous  matter  and  hydraulic 

binding  agent  ;   Process  for  makinq .     J.  A.  Lucardi. 

Kr.  Pat.  465,913,  March  10,  1913. 

See  Eng.  Pat.  6445  of  1913  ;   this  J.,  1913,  793.—  T.  F.  B. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

phorus  in  stn-l ;     Volumetric  determination  of by 

Maeafmo'i   method.      H.    Wdowiszcwski.     Chem.-Zeit., 
1913,  37,  1069—1071. 

M  v<  kOXO'S  method  (see  Blair's  "Chemical  Analysis 
of  Iron  ")  for  estimating  phosphorus  in  steels,  as  at  present 
ried  out,  gives  only  approximate  results  owing  to 
incomplete  removal  of  nitric  acid  from  the  phospho- 
molybdate  precipitate  and  to  the  incomplete  reduction 
of  the  molylwlie  acid  by  metallic  zinc,  as  well  as  to  re- 
oxidation  by  the  air  before  titration  with  permanganate. 
The  author   hat   obtained   reliable   results   by   working  as 

foil-  j  .   of   metal  are  dissolved   in  30  c.c.  of 

boiling  nit ri  p.  gr.  1-2),  with  the  addition  of  5  c.c. 

I    per  cent,  permanganate  solution.     The  solution  is 

boiled  until  a  precipitate  of  manganese  dioxide  it  formed, 

which  is  then  redissorved   by  the  addition  of   1    c.c.   of 

aatu  lution   of   ammonium   oxalate.     The   flask    is 

Mod   *s  c.e.   of  strong  ammonia  added   with  gentle 

■baking     Then  26  c.c.  of  nitric  acid  (sp.  gr.  1-2)  are  added 

'he  liquid  boiled  till  the  ferric  hydroxide  j,  dissolved, 

when   the   phosphorui   i-    precipitated   with   60  e.o.   of 

ammonium     molylxla'e    solution.      After    standing    in    a 

warm   place  for   10  min.  the  precipitate  is  filtered  off, 
bed  with  1   per  cent,  nitric  acid  till  free  from  iron, 
then     with     eold     water    till     all     the    nitric     acid 
is  removed.      UnleM   'hi-   is  done  the  nitrie  acid  is  BUDse 
quentlv    redneed     tO    nitrous    seid    and    affect!    the     pei 

mar  titration.    The  precipitate  a  dissolved  on  the 

filter  in  dilute  ammonia,  and  the  filter  well  washed  with 
hot  water.  98  to  I'M)  <■.<■.  of  dilute  M  ■  4)  sulphuric  acid 
and  10  jtu\-.  of  pure  granulated  zinc  are  now  added  to  the 
filtrate,  and  the  whole  i*  kept  at  about   100    ('.  for  46—60 


,  minutes.  This  completely  reduces  the  molybdate  to- 
green  Bcsquioxide.  The  solution  is  poured  off  from 
the  zinc  into  an  excess  of  standard  permanganate, 
the  flask  and  the  residual  zinc  being  washed  with  dilute 
(1  :  10)  sulphuric  acid.  The  excess  of  permanganate  is 
then  titrated  back  with  oxalic  acid.  In  this  way  the 
molybdic  acid  is  completely  reduced,  re-oxidation  is. 
avoided,  and  the  results  obtained  compare  satisfactorily 
with  those  given  by  the  gravimetric  method.  If  any 
attempt  is  made  to  remove  the  zinc  by  filtration,  the 
molybdenum  sesquioxide  will  rapidly  absorb  oxygen  from 
the  air  and  become  brown,  and  the  subsequent  titration 
will  give  a  low  result. — W.  H.  P. 

Vanadium  in  steel ;  [Determination  of ]  by  the  hydrogen, 

peroxide  colour  method.     C.  R.  McCabe.     J.  Ind.  Eng. 
Chem.,  1913,  5,  736—737. 

For  steels  containing  titanium  or  molybdenum,  or  a  small 
amount  of  vanadium  in  presence  of  much  chromium,  the 
method  previously  described  (this  J.,  1911,  1310)  must 
be  used,  but  for  many  commercial  vanadium  steels,  the 
following  simplified  methods  may  be  used :- — In  absence 
of  chromium.  2  grms.  of  the  steel  are  dissolved  in  40  c.c. 
of  nitric  acid  of  sp.  gr.  1-2,  the  solution  is  digested  for 

2  mins.  with  01  grin,  of  potassium  permanganate,  treated 
with  sufficient  dilute  ammonium  bisulphite  to  render  the 
liquid  clear,  heated  till  all  sulphur  dioxide  is  expelled, 
and  cooled.  2  grms.  of  a  steel  free  from  vanadium  are 
treated  in  a  similar  manner.  The  two  solutions  are 
brought  to  the  same  volume,  each  is  mixed  with  1  c.c.  of 

3  per  cent,  hydrogen  peroxide,  and  a  standard  vanadium 
solution  (1  c.e.  =00002  grm.  V)  added  to  the  control 
solution  until  its  colour  matches  that  of  the  test  solution, 
the  latter  having  been  diluted  with  a  similar  volume  of 
water.  In  presence  of  chromium.  2  grms.  of  the  chrome- 
vanadium  steel  and  2  grms.  of  a  carbon  steel  plus  a  quantity 
of  potassium  bichromate  solution  corresponding  to  the 
chromium  content  of  the  other  steel  are  each  heated  with 
80  c.c.  of  sulphuric  acid  (1  :  3),  and  solution  completed 
by  adding  25  c.c.  of  strong  nitric  acid  and  heating  for  a 
further  10  mins.  After  bringing  the  solutions  to  the  same 
volume  and  comparing  to  make  sure  that  the  tints  corre- 
spond, the  determination  is  completed  just  as  when 
chromium  is  absent. — A.  S. 


Cobalt    and    uranium    in    steel ;     Determination    of  - 
H.  Konig.     Chem.-Zeit.,  1913,  37,  1106—1107. 


Cobalt.  1  grm.  of  the  steel  is  treated  with  aqua  regia,  any 
tungstic  acid  separated,  the  chlorides  converted  into 
sulphates  by  evaporating  with  sulphuric  acid,  and  iron, 
cobalt,  and  nickel  are  deposited  together  elect rolytically 
from  ammonium  oxalate  solution  and  weighed.  The 
deposit  is  dissolved  in  hot  dilute  sulphuric  acid  and  the 
iron  titrated  with  permanganate,  nickel  sulphate  being 
added  to  mask  the  rose  colour  due  to  cobalt.  Nickel  is 
determined  by  treating  a  further  2  grms.  of  steel  :  tungstic 
acid  is  separated,  most  of  the  iron  removed  by  shaking 
with  ether,  the  residual  ether  evaporated,  the  solution 
reduced  with  sulphurous  acid,  excess  of  this  boiled  off,  the 
solution  neutralised  with  potassium  hydroxide,  a  5 — 10 
per  cent,  solution  of  potassium  cyanide  added,  and  the 
whole  diluted  to  200  c.c.  and  filtered  ;  100  c.c.  of  the  filtrate 
are  boiled,  allowed  to  cool,  and  treated  with  bromine 
water  ;  the  precipitated  nickelic  hydroxide  is  filtered  off, 
washed,  dissolved  in  dilute  hydrochloric  acid,  chlorine 
boiled  off,  and  the  nickel  precipitated  with  dimethyl- 
glyozime  in  the  usual  way.  The  weight  of  cobalt  is  thin 
obtained  by  difference.  Uranium.  2  grms.  of  steel  are 
treated  for  the  separation  of  tungstic  acid,  the  hydro- 
chloric acid  filtrate  evaporated  with  sulphuric  acid,  the 
residue  treated  with  hot  water  and  some  dilute  sulphuric 
aejd,  the  excess  of  acid  neutralised  by  ammonia,  and  iron 
deposited  eleet  rolytically  from  ammonium  oxalate  solu- 
tion, electrolysis  being  continued  until  the  excess  of 
ammonium  oxalate  is  decomposed.  The  solution  is 
concentrated  to  100  c.c,  filtered,  and  the  precipitate 
washed  with  water  containing  ammonium  chloride.  The 
precipitate  is  dissolved  in  dilute  hydrochloric  acid,  adding 
a  little  alcohol  to  reduce  any  chromic  acid  present,  the 
solution  oxidised  with  nitric  acid,  and  the  faintly  acid 
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liquid  treated  cold  with  an  excess  of  ammonium 
carbonate.  Ammonium  sulphide  is  added  and  the  mix!  un- 
allowed to  stand  for  12  hours  in  a  closed  flask,  after  which 
it  is  filtered,  the  filtrate  acidified  with  acetic  acid,  boiltd, 
and  the  precipitated  vanadium  sulphide  filtered  off.  The 
filtrate  is  again  oxidised  with  nitric  acid,  heated  to  boiling, 
and  the  uranium  precipitated  with  ammonia.  The  pre- 
cipitate is  washed  with  water  containing  ammonium 
chloride,  and  finally  ignited  to  the  oxide,  U308,  or,  in 
hydrogen,  to  the  dioxide. — F.  Sodn. 


Gold  and  silver  ;   Retarding  effects  on  the  dissolving  of 

in  aqueous  cyanide  solutions.       J.    J.    Andre  jew.       Z. 
Elektrochem.,  1913,  19,  667—672. 

In  a  0-25  per  cent,  solution  of  potassium  cyanide,  the  rate 
of  solution  of  gold  is  increased  by  very  dilute  ozone  (electro- 
lytic), but  is  markedly  decreased  by  more  concentrated 
(3  to  4  per  cent.)  ozone.  The  cause  of  the  decrease  is 
the  formation  of  a  visible  layer  of  oxide.  A  similar 
phenomenon  is  exhibited  by  hydrogen  peroxide,  although 
a  large  excess  of  peroxide  or  a  mixture  of  the  two  oxidising 
agents  increases  the  rate  of  solution.  This  increased  rate 
is  accompanied  however  by  a  decomposition  of  the 
oxidising  agent  with  evolution  of  oxygen.  In  more  dilute 
cyanide  solutions  (0-01  to  005  per  cent.)  even  atmospheric 
oxygen  will  produce  the  film  of  oxide  and  cause  the  rate 
of  solution  to  be  much  lower  than  would  otherwise  be  the 
case.  In  the  case  of  silver  there  is  no  reduction  in  the  rate 
of  solution,  but  a  steady  rise  to  a  maximum  as  more 
hydrogen  peroxide  is  added.  Ozone  alone  has  a  very 
slight  effect,  but  in  combination  with  hydrogen  peroxide 
it  increases  the  effect  of  the  latter. — YV.  H.  P. 


Aluminium  ;    Chemical  analysis  of  - 


-.     J.  Czochralski. 
Z.  angew.  Chem.,  1913,  26,  501—503. 

Lead,  arsenic,  tin,  manganese  and  magnesium  are  rarely 
present  in  metallic  aluminium  and  then  only  in  traces ; 
copper  is  often  present,  iron  and  silicon  always.  Tor  the 
analysis  of  aluminium  or  an  alloy  rich  in  aluminium, 
2  grms.  of  the  metal  borings  are  dissolved  in  a  mixture  of 
40  c.c.  of  water,  40  c.c.  of  concentrated  sulphuric  acid  and 
2  c.c.  of  nitric  acid  (sp.  gr.  1-48),  300  c.c.  of  water  are 
added,  the  solution  is  digested  at  80°  C.  for  some  time, 
and  the  silica  is  filtered  off,  incinerated,  weighed,  then 
tested  with  hydrofluoric  and  sulphuric  acids.  If  arsenic 
and  bismuth  are  present,  the  metals  of  the  hydrogen 
sulphide  group  must  be  separated  in  the  usual  way, 
otherwise,  the  copper  and  traces  of  lead  are  determined  by 
electrolysis.  To  the  filtrate  from  this  group,  20  grms.  of 
ammonium  tartrate,  dissolved  in  100  c.c.  of  water,  are 
added  and  the  liquid  is  made  alkaline  with  ammonia,  and 
colourless  ammonium  sulphide  added.  The  filtrate  from 
this  is  concentrated,  made  strongly  ammoniacal,  and  the 
magnesium  is  precipitated  by  sodium  phosphate  and 
ammonium  chloride.  The  ammonium  sulphide  precipitate 
is  ignited,  dissolved  in  strong  hydrochloric  acid,  the  solution 
oxidised  by  bromine  and  the  iron,  nickel  and  manganese 
precipitated  by  sodium  hydroxide.  The  filtrate  is  acidified 
with  hydrochloric  acid,  boiled  and  made  alkaline  with 
sodium  hydroxide ;  1 — 2  grms.  of  potassium  cyanide  are 
added  and  the  zinc  precipitated  electrolytic-ally  in  a  copper- 
plated  platinum  dish.  The  precipitate  from  the  sodium 
hydroxide  is  dissolved  on  the  filter  with  hot  dilute  sulphuric 
acid,  oxidised  by  bromine  and  the  iron  and  manganese 
precipitated  by  ammonia  ;  the  filtrate  from  this  is  acidifi.  d, 
boiled,  treated  with  ammonia  and  ammonium  sulphate 
and  the  nickel  deposited  electrolytic-ally.  For  the  deter- 
mination of  silicon,  iron  and  zinc  only,  the  metal  may  be 
slowly  dissolved  in  sulphuric  aeid  without  nitric  acid,  the 
iron  titrated  by  permanganate,  the  silica  filtered  off  and 
the  zinc  precipitated  as  sulphide  from  the  filtrate  nearly 
neutralised  by  ammonia. — J.  F.  B. 

Suspended  solids ;    Distribution  of between  two  liquid 

phases,  and  its  practical  importance.  YV.  Reinders. 
(hem.  Weekblad,  1913,  10,  700—709.  Chem.  Zentr., 
1913,  2,  1097—1098. 

In  the  experiments  a  liquid   holding  a  solid  substance 
in  suspension  was  shaken  with  another  immiscible  liquid, 


the  systems  studied  being  water-paraffin  oil,  wattr-amyl 
alcohol,  water-carbon  tetrachloride,  water-benzene,  and 
water-ether,  and  the  solid  substances  kaolin,  calcium 
fluoride,  calcium  sulphate,  barium  sulphate,  magnesium, 
lead  oxide,  malachite,  zinc  blende,  galena,  mercuric  iodide, 
graphite,  selenium,  and  sulphur.  The  results  of  the 
experiments  are  tabulated.  The  tendency  of  the  solid  to 
pass  from  the  water  into  the  second  liquid  increased  in  the 
direction  kaolin  to  sulphur  and  ether  to  paraffin  oil  in  the 
case  of  the  systems  studied.  Salts  and  oxides  of  the  light 
metals  appear  to  be  readily  retained  by  water,  only  small 
quantities,  at  the  most,  being  found  at  the  surface  of 
contact  between  the  two  liquids.  Compounds  of  heavy 
metals,  especially  the  sulphides,  and  also  non-metallic 
elements  (sulphur,  selenium,  and  carbon)  pass  readily  from 
water  to  the  non-aqueous  liquid  or  to  the  surface  of  contact 
between  the  two  liquids.  The  bearing  of  the  results  on 
ore-flotation  processes,  on  the  preparation  of  white  lead, 
and  on  the  detergent  action  of  soaps  is  pointed  out. — A.  S. 

Seamless  zinc  pipes  for  water  supply.     Wittus.    See  XIXb. 

Erratum. 
This  Journal,  Sept.  30,  1913,  p.  912,  col.  2,  line  36  from 
bottom,  for  "  15  mins."  read  "  15  mm." 


Iron  ;    Alloy  of - 


Patents. 

.  J.  R.  Speer,  Trappe,  Md.,  and 
W.  L.  Forster,  Rochester,  Pa.,  Assignors  to  Pittsburgh 
Iron  and  Steel  Foundries  Co.,  Midland,  Pa.  U.S.  Pat. 
1,071,364,  Aug.  26,  1913. 

The  alloy  contains:  Si  01 — 2  (preferably  0-70),  S  not 
more  than  0-5  (0033),  P  not  more  than  012  (004),  Mn 
not  more  than  0-45  (0-25),  total  C  1-25— 3-50  (1-88), 
Ni  0-25—  1  00  (0-50),  Cr  0-5— 1-5  (0-90),  and  Fe  approxi- 
mately sufficient  to  complete  the  100  per  cent. — T.  St. 

[Iron  and  steel.]    Metal ;  Process  for  surface-hardening . 

J.  H.  McCormick,  Columbus,  Ohio.     U.S.  Pat.  1,071,937, 

Sept.  2,  1913. 
Iron  or  steel  of  suitable  carbon  content  is  exposed  to  a 
flame  of  sufficient  intensity  to  heat  the  surface  of  the 
metal  rapidly  to  the  hardening  temperature,  "  before  the 
subsurface  metal  has  been  so  affected,"  the  surface 
being  then  rapidly  chilled. — AY.  E.  F.  P. 

[Iron   and  steel.]     Case-hardening,   etc.     A.    YV.    Machlet, 
Elizabeth,  N.J.     U.S.  Pat.  1,072,134,  Sept.  2,  1913. 

The  articles  are  charged  into  the  projecting  end  of  a 
horizontal  retort,  the  latter  being  disposed  within  a  furnace 
and  provided,  at  the  opposite  end  and  outside  the  furnace, 
with  a  closed,  rotary  drum  for  receiving  the  finished 
products  ;  the  feeding  device  is  operated  by  the  rotation 
of  the  drum.—  YV.  E.  F.  P. 


Steel ;  Case-hardening  of- 


Case-hardened  steeL   A.  F. 

Shore,  New  York.     U.S.  Pats.  1,072,660  and  1,072,661, 
Sept.  9,  1913. 

A  steel  plate  comprising  a  face  portion  of  greater  hardness 

and  less  thickness  than  the  body,  and  with  the  two 
portions  having  interlocking  spaced  sections  extending 
one  into  the  other,  is  product d  by  subjecting  a  number 
of  relatively  small  areas  of  the  surface  of  the  steel  to  direct 
shallow  carburisation  and  the  remainder  of  the  surface 
to  deep  carburisation  and  then  hardening  the  earburiscd 
laser.  For  example,  carburisation  may  he  effected  in 
two  stages,  in  one  of  which  portions  of  the  surfaoe  an 
covered  with  carbon-resisting  material  and  in  the  other 
they  are  not  so  covered.— A.  S. 

Stetl  ■     Manufacture   of .     Kombachcr    Huttenwerki 

and  J.  1.    Bronn.    Pr.  Pat.   166,399,  Dee.  2.  1911 

In  order  to  introduce  a  special  element  such  aa  vanadium, 
manganese,  carbon,  etc.,  into  a  charge  of  Thomas,  Bern  m<  r, 

or   Martin  steel,  the  necessary  amount    of  the  el.  ment    i- 

tirst  introduced  into  a  relatively  small  quantity  of  iron  "f 

.'real    purity,   iu.lt.  (1  separately,  in  a  small  furnaec.     The 

resulting  alloy  is  then  run  into  ■  ladle  and  added  in  the 

molten  state  to  the  main  steel  charge.-     T.  St. 

(     i 
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Curhon  ;    Hapid  method  and  apparatus  for  the  determination 

of  the  content  of Ml  charges  of  steal  and  iron  alfalfa 

during  vumufacturt ,  with  the  object  of  controlling  the 
ctrhon  content  of  the  final  product.      E.  S/aisz.     Ft.   Pat. 

465,138,  March  80,  1913.  Under  Int.  Conr.,  April  15, 
1911. 

Dkili.im;>  of  tin-  sample  are  burnt  in  a  current  of  oxygen 
in  a  combustion  tube  in  which  the  free  space  is  reduced 
to  the  greatest  possible  extent.  The  carbon  dioxide 
formed,  together  with  oxygen,  is  passed  first  through. a 
tube  cooled  by  water,  and  then  into  a  measuring  burette, 
a  total  volume  of  about  200  c.C.  being  collected.  The 
carbon  dioxide  is  then  absorbed  in  an  absorption  pipette 
and  the  remaining  oxygen  again  measured.  It  is  stated 
that  a  determination  can  be  made  in  8  to  12  minutes. 

— T.  St. 

'    iron    of  high    ientik    strength ,'     Production    of . 

C.     Helming.     Ger.    Pat.    262,083,    Nov.    30,    1911. 

Instead  of  using  white  iron  or  steel  for  mixing  with 
ordinary  cast  iron  in  order  to  obtain  iron  of  high  tensile 
strength,  iron  which  has  been  subjected  to  a  decarburising 
and  oxidising  process  until  for  example  its  carbon  content 
has  been  reduced  to  0-2  per  cent,  or  lower  is  used.  This 
iron  may  be  mixed  with  the  iron  in  the  hearth  of  the 
blast-furnace,  being  applied  in  a  manner  similar  to  that 
adopted  in  lining  the  hearth. — A.  S. 

77/i,  gold  and  otfn  r  on  -  :    Saving  or  recovery  of ,from 

tand  or  otkt  r  on  -Inuring  ground.  T.  H.  Martvn,  Bodmin, 
1  rnwall.  Bag.  Pats.  19,346,  Aug.  23,  1912,  and  4187, 
Feb.  is.  1913. 

ALLUVIAL,  dredi_'ings  or  other  material  is  subjected  to 
"we*"  concentration  in  an  apparatus  consisting  of  a 
number  of  inclined  saving-tables  or  shallow,  open-topped 
boxes  each  subdivided  or  not  into  narrow  compartments 
and  provided  with  one  or  more  rakes  adapted  to  agitate 
only  the  surface  of  the  charge.  Two  series  of  saving- 
tables  may  be  arranged  one  on  each  side  of  a  rotary 
Kreen  beneath  which  a  saddle-like  deflector  is  situated  and 
to  which  water  is  supplied. — W.  E.  F.  P. 


Tif.      Protest    and   apparatus  for   extracting 


from 


■  and  drosses.     J.  C.  Villcmin.     Fr.  Pat.  456,380, 
April  7.   191:!. 

The  material  is  subjected  to  the  reducing  action  of  an 
electric  arc  (formed  between  two  adjustable  electrodes) 
in    a    cl  iphite    vessel    provided    with    a    vertical 

condenser  (for  volatilised  metal)  and  witb  openings  for 
tapping  the  sla-.'  and   metal  separately. — W.  E.  F.  P. 

Tin;   }{"<>■' r.f  of from  tinned  scrap.     W.  Tatarinoff. 

Pat.    156,310,   June    14,    1912. 

Tut  material  i-  heated,  out  of  contact  with  air,  flame  or 
products  of  combustion,  to  a  temperature  above  the 
melting  joint  of  tin  and   Hubjccted  to  centrifugal  action. 

— W.  E.  F.  P. 


Alumni  i '/  iii  ;     .  1  tfaff*    of  - 


.     T.    A.    Baylies,    Warwick, 
I:  '.    Clark,  London.     Eng.  I'at.  19,452,  Aug.  24, 
1912. 

CLAIM      i-      mads      for      malleable      Al-Zn-Cd      alloys     of 

the  following     percentage     compositions :— (a)  (general) 
^>— 99,  Z     '»ooi      19-999,  Cd  0001      10;    (»)  Al  91, 
2b  8,0*1;  (c)  Al  >s>.  2m  10,  Cd  2.     \\\  B.  v.  P. 

Al'"  aUou.     W.    A     IfeAdams,    Bay   Bhore,   X.V. 

U.fl    Pat     1.072.017,  Sept.  2,   1913 

The  alb  ?  Al  25  parte,   '/,,  ;,.  ;iM,|  c„    |    .,art 

by  w.-i2h't.  — w.  B    9    P. 

Aluminium;     Manufactun  of            from    ''-    compound* 

[shaiw]   b'i              <  ■>■    carbon,    preferably   n>    « 

(liulmi.     Pi  Pal     156,290,  April  3,  Mil:! 

let  Int.  I                       ;  1612 

The  mixture  ,,f  alumina  and  carbon   i-   heated   to  I    ten 
■  •     effect  the  distillation  of  the  redno  -I 


metal,  and  under  conditions  (reduced  pressure)  ensuring  the 
continuous  removal  of  the  gaseous  products  of  the 
reaction  ;  by  this  means,  it  is  claimed,  the  secondary 
formation  of  cvrbide  and  oxide  of  aluminium  is  obviated. 

— W.  E.  F.  P. 


Alkali   an tuls;     Production   of  ■ 


■  by  the  electrolysis  of 
molten  alkali  compounds.  G.  W.  Johnson,  London. 
From  Deutsche  Gold  and  Silber-Schcide-Anstalt,  vorm. 
Rossler,  Frankfort-on  -Maine,  Germany.  Eng.  Pat. 
1933,  Jan.  23,   1913. 

For  the  production  of  alkali  metals  in  the  Castner 
apparatus,  the  collecting  vessel  is  provided  with  a  coating 
of  a  material  capable  of  resisting  the  action  of  chlorine. 
This  may  consist  of  asbestos  rope,  soaked  with  a  thin 
pulpy  mixture  of  water-glass  and  asbestos  meal,  the 
prepared  rope  being  wrapped  round  the  vessel. — B.  N. 

Furnaces  particularly  applicable  for  metal  heating  and 
metallurgical  purposes.  J.  A.  Hill,  Sheffield.  Eng.  Pat. 
2489  of*  1913,  date  of  appl.,  May  24,  1912. 

The  furnace  is  provided  with  two  combustion  chambers, 
the  first  being  adapted  for  the  direct  admission  of  air 
heated  in  the  crown  of  the  furnace,  whilst  the  second, 
which  opens  directly  from  the  first  and  is  also  adapted 
to  serve  as  a  heating  chamber,  is  provided  with  transverse 
projections  across  its  base  and  roof  ;  a  second  heating 
chamber  extends  from  and  below  the  second  combustion 
chamber  and  is  provided  with  a  roof  adapted  to  deflect 
the  heated  gases  upon  the  material  under  treatment. 

— W.  E.  F.  P. 

Crucible  and  melting-pot  furnaces.  L.  F.  Tooth,  London. 
Eng.  Pat.  8474,  April  10,  1913.  Addition  to  Eng.  Pat. 
30,287,  Dec.  30,  1910  (this  J.,  1911,  962). 

The  furnace,  fired  tangentially  by  ono  or  more  burners, 
is  composed  of  concentric,  cylindrical  members  spaced 
apart  by  ribs.  Claim  is  also  made  for  modifications 
in  the  arrangement  of  the  flues  with  a  view  to  rendering 
the  latter  accessible  for  cleaning  purposes  and  facilitating 
rapid  heating  of  the  crucible  chamber.- — W.  E.  F.  P. 

Roasting -furnace.     F.  A.  Curnow.  Pittsburg,  Kans.     U.S. 
Pat.   1,072,920,  Sept.  9,  191 3. 

In  a  roasting  furnace  in  which  the  ore  is  stirred  and  with- 
drawn by  a  rake  operated  mechanically,  means  are  pro- 
vided whereby  the  rake  is  stopped  automatically  and 
then  started  again  after  a  predetermined  interval. — A.  S. 


Wire;    Annealing  and  winding  fine 


-.     G.    H.    May, 
Glasgow.     Eng.  Pat.  1 1,938,  Jan.  1,  1913. 

A  number  of  the  wires  are  passed  together  through  a 
long  heated  tube  the  bore  of  which  is  no  larger  than 
necessary.  Before  entering  the  tube  (which  is  heated  for 
about  three-quarters  of  its  length)  the  metal  is  sprinkled 
with  talc  for  the  purpose  of  decreasing  the  air-space  and 
preventing  the  heated  wires  from  adhering  together. 

— W.  E.  F.  P. 

Electroplating    hollow   tapes,    ribbons   or   bands ;     Process 

and  apparatus  for  producing  and .     F.  A.  Feldkamp, 

Newark,    N..1.,   Assignor  to    Electrolytic   Products   Co. 
U.S.  Pats.  1.071,036  and  1,071,037,  Aug.  26,  1913. 

(1)  Hollow  tajxs,  ribbons  or  bands,  provided  with 
tubulai  staying  studs,  arc  produced  by  passing  a  perforated 
band  of  readily  -fusible  metal  through  an  electrolyte 
in  a  tank.  Wires,  acting  as  the  anodes,  are  passed  into 
and  through  the  electrolyte  on  opposite  sides  of  the  bund 

..  ml  in  reverse  diiections.  A  shell  of  metal  is  thus  deposited 
electrolytically  uj>on  the  excised  surfaces  of  the  band  of 
fusible  metal  which  forms  the  cathode.    The.  electroplated 

band   is   withdrawn   from   the   opposite  end  of   the   tank, 

ted  mi'.  -'  <  tions,  and  tin-  fusible  metal  removed  from 

lie-  inside  of  the  shell  by  fusion.      The  anode  and  cathode 

are   moved   into,  through,  and  out   of  th''  tank  at  different 

peeds.     (?)  The  electrolytic  tank  is  divided  by  a  partition 
into  longitadmal  compartments,  communicating  at  the 

•  nl-,  and  adapted  to  contain  an  elect  ml  yte,  with  agitatm;' 
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devices  located  therein  for  continuously  circulating  the 
electrolyte.  Means  are  provided  for  drawing  the  cathode 
band  and  anode  wires  continousty  into,  through,  and 
out  of  the  tank,  and  a  cutting  means  is  provided  for 
severing  the  electioplated  band  into  sections. — B.  N. 

[Tungsten.]    Refractory  metals;    Process  of  working 


M.  von  Pirani,  Wilmersdorf,  and  H.  Pohl,  Charlotten- 
burg,  Germany,  Assignors  to  General  Electric  Co., 
New  York.     U.S.  Pat.  1,071,174,  Aug.  26,  1913. 

Sufficient  nickel  is  added  to  tungsten  to  render  the  mass 
workable,  and  the  alloy  is  then  drawn  through  a  succession 
of  dies,  until  a  fine  wire  is  obtained.  The  material  is 
heated  as  it  enters  each  die,  sufficiently  to  expel  a  portion 
of  the  nickel,  so  that  the  final  wire  consists  of  tungsten 
only.— T.  St. 

Tungsten ;    Manufacture  of  homogeneous  masses  of  pure 

metallic of    any    desired    shape.     O.     Voigtlander. 

Ft.  Pat.  455,313,  March  8,  1913.  Under  Int.  Conv., 
March  23,  1912. 

A  mixture  of  tungstic  oxide  and  aluminium  in  a  container 
of  the  desired  shape,  is  heated  in  a  furnace.  The  heat 
of  the  reaction  combined  with  the  heat  of  the  furnace, 
causes  the  separation  of  molten  tungsten,  thus  yielding 
a  homogeneous  mass  having  the  shape  of  the  container. 

— T.  St. 

Ore-pulps,  slimes,  and  the  like  ;  Apparatus  for  treating . 

B.      MacDonald,     Guanajuato,     Mexico.     U.S.      Pat. 
1,071,447,  Aug.  26,  1913. 

The  pulp  is  contained  in  a  tank,  inside  which,  near  the 
walls,  are  vertical  pipes,  extending  from  the  bottom  of 
the  tank  to  above  the  surface  of  the  pulp.  The  pipes  are 
open  at  both  ends,  and  means  are  provided  for  forcing  the 
pulp  into  and  up  the  pipes.  The  pulp  is  discharged  from 
the  upper  ends  of  the  pipes  in  a  direction  substantially 
parallel  to  the  walls  of  the  tank,  and  a  helical  whirling 
motion  is  thus  imparted  to  the  contents  of  the  tank. — T.St. 


Slag  ;  Treatment  of .      G.  L.  Danforth,  jun.,  Chicago, 

111.     U.S.  Pat.  1,071,605,  Aug.  26,  1913. 

Sufficient  molten  slag  is  poured  into  a  receptacle  to 
form  a  thin  layer,  and  a  cooling  liquid  is  then  added  which 
cools  and  disintegrates  the  slag.  Successive  layers  are 
added  and  disintegrated  in  the  same  manner. — T.  St. 

Ore-treating  process.  T.  J.  Lovett,  Assignor  to  Copper 
Process  Co.,  Chicago,  111.  U.S.  Pat.  1,071,763,  Sept.  2, 
1913. 
Ore  (in  lumps)  containing  ductile  metal  in  fine  particles 
is  subjected  to  a  prolonged,  "rub-rolling  action,"  in 
changing  directions  and  under  progressively  increasing 
pressure  (in  the  presence  of  flowing  water  or  not)  with 
the  object  of  disintegrating  the  gangue  and  converting 
the  metal  into  "  slugs  "  or  pellets  which  can  be  readily 
concentrated.— W.  E.  F.  P. 


[Silver,  etc.]     Ores  ;   Process  of  treating  [chlorinuting] . 

F.  W.   Pugsley,  Pittsford,  N.Y.     U.S.   Pat.   1,071,791, 
Sept.  2,  1913. 

The  finely  divided  ore,  suspended  in  an  inert  liquid,  is 
siihjected  to  chemical  action  and  Mechanical  agitation 
by  fine  streams  of  chlorine  gas  under  pressure,  whereby 
the  precious  metals  are  converted  into  insoluble  and 
the  base  metals  into  soluble  compounds. — W.  E.  F.  P. 


Metal-bearing  solutions;  Treatment  of  - 


-.  [Extraction  of 
zinc.]  E.  A.  Ashcroft,  Balestrand,  Norway.  U.S.  Pat. 
1,071,856,  Sept.  2,  1913. 

Calcium  cyanamide  is  added  to  liquors  containing  zinc, 
and  the  mixture  is  heated  under  pressure,  when  In  the 
zinc  is  obtained  in  the  form  of  an  insoluble  compound. 

— O.  R. 


Zinc  ;    Method  of  avoiding  the  fortiuition  of  fumes  in  the 

s?nelting  of in  vertical  muffles.     A.  Roitzheim.     Fr. 

Pat.    455,726,    March    20,    1913.     Under    Int.    Conv., 
April  15.  1912. 

A  water-  or  steam-cooled  metal-receiver  is  suspended 
so  as  to  form  a  prolongation  of  the  lower  end  of  the  muffle. 
The  incandescent  residues  are  discharged  through  the 
receiver,  and  thus  become  cooled  to  such  an  extent  before 
coming  into  contact  with  the  air,  that  no  oxidation  of  zinc, 
sulphur,  or  lead,  takes  place,  and  consequently  no  fumes 
are  formed. — T.  St. 

Zinc  vapour;   Proas*  for  liquefying in  zinc  furnaces. 

C.  V.  Thierry.     Fr.  Pat.  456,180,  Mar.  31,  1913.     Under 
Int.  Conv.,  July  19,  1912. 

The  bottom  of  the  closed  electric  or  reverberatory  zinc 
furnace  is  composed  of  bricks  clamped  together,  but  not 
cemented,  the  interstices  serving  as  outlets  for  the  gaseoui 
products  and  as  a  condenser  for  the  zinc  vapour. 

— W.  E.  F.  P. 


Copper ;     New  process    of    refining    niolten 


Comp. 


Francaisc  pour  l'Exploit.  des  Proc.  Thomson-Houston. 
Second  Addition,  dated  Mar.  14,  1913.  to  Fr.  Pat. 
422,441,  Oct.  26,  1910,  (this  J.,   1911,  553). 

Boric  anhydride  is  employed  instead  of  the  boron  used  in 
the  original  process. — W.  E.  F.  P. 

Ores  ;  Flotation  separation  of  ■ — —  under  the  action  of  a  gas. 
K.  Takeda.     Fr.  Pat.  455,430,  March  11,  1913. 

The  powdered  ore  is  ultimately  mixed  with  an  oil  and 
with  an  alkali  carbonate,  and  the  mixture  is  then  immersed 
in  a  dilute  solution  of  sulphuric  or  sulphurous  acid,  which 
is  heated  and  agitated  by  steam.  The  bubbles  of  carbon 
dioxide  attach  themselves  selectively  to  the  particles  of 
ore  having  a  metallic  lustre,  which  thus  rise  and  become 
separated. — T.  St. 

Ores  ;   Agglomeration  of in  the  rotary  furnace.     F.  L. 

Smidth  &  Co.  Fr.  Pat.  455,644,  March  18,  1913. 
Under  Int.  Conv.,  May  23,  1912. 

Friable  iron  ores  and  blast-furnace  dust  are  mixed  with 
10  to  12  per  oent.  of  coke,  and  heated  in  an  enlarged 
portion  of  a  rotary  furnaco  to  about  800°  to  900°  C.  On 
passing  from  the  enlarged  zone,  the  charge  is  met  by  a 
healed  current  of  air,  which  lapidly  oxidises  the  reduced 
particles  of  iron.  The  heat  ci  the  reaction  causes  the 
material  to  soften,  and  bind  into  lumps,  and  at  the  same 
time  supplies  heat  to  the  furnace,  so  that  it  is  only  necessary 
to  employ  fuel  for  periods  of  about  half  an  hour,  at  intervals 
of  four  to  six  hours. — T.  St. 

[Lead,  zinc,  etc.]  Sulphides  ;   Process  for  tin  treatment  and 

separation   of  complex ,    contained    in    ores.     T.  R. 

Forland.  Fr.  Pat.  456,063,  Mar.  27,  1913.  Under  Int. 
Conv.,  Mar.  29,  1912. 

The  ore  is  heated  in  a  current  of  chlorine  to  produce 
volatile  metallic  chlorides,  the  latter  being  either  formed 
separately  in  order  of  decreasing  volatility  or  produced 
together  and  separated  by  fractional  condensation. 

— W.  K.  K.  I'. 

Iron    and   steel;     Rijinnnj    p  >r by    intuit*    of 

ferrochrowiu.ni       allot/.     J.       Biichel.       Wenuern  Ruhr. 
•Germany.     U.S.  Pat.  [,071,873,  Sept.  2.  1918. 
Si II  fag.  I'at.  SIT'lof  1912;    thi-  -I..  1913.  368.  —  T.  F.  B. 

Iron  surface*  ;    I  far  protaeHng     —  from  corrosion. 

S.  O.  Cowper-Coles,  Westndaster.     U.S.  I'a'.  Ut72.ic.il. 

Sept.  2,  1913. 
s,  i.  fag.  Pat. 26,484 of  1911  ;  this  J.,  1818,288,     T.  F.  H. 

Iron,  steel,  or  tht  lib  ;   Rnet  prootna  A.  Dentsmi, 

Assignor  to    Bontempi   Rnsl    Proofing  <  H     I      ^  ork. 

i    -   I'at.  1,078,004,  &  pt.9,  1018 

See  Fr.  Pat.  484,780  of  1911;    this  J.,  1918, 841.     T.  t,  B. 
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Proa  m  for  extracting from  residues  containing 

t»i  .7//1/  slag,  in  reverberatory  furnaces.     A.  H. 

Desgras,    Hanover,    Germany.     U.S.    Pat    1,072,200, 
Sept  2,  1913. 

-  Ger.  Pat  248,17901  1911  ;  this  J.,  1912,823.— T.  F.  B. 

Boasting  furnace,  especially  for  roasting  ores.  Nichols 
Copper  Co.  Fr.  Pat  456,699,  March  15,  1913.  Under 
Int.  Conv..  April  12,  1912. 

-  l/.S.  Pat.  I,066,110ofl913;  this  J.,  1913, 794.— T.F.B. 


Murgical  furnaces.  The  Morgan  Crucible  Co.,  Ltd. 
Fr.  Pat.  465,939,  March  12,  1913.  Under  Int.  Conv., 
March  19,  1912. 

Pat  0808  of  1912  ;   thi<  J.,  1913,  492.— T.  F.  B. 

furnace  Jor  heating  copper  ingots  and  for  similar  purposes. 
l:  Masters.  Fr.  Pat.  455,974,  March  25,  1913.  Under 
Int.  Conv..  March  25,  1912. 

Bn  Eng.  Pat.  7203  of  1912 ;   this  J.,  1913,  294.— T.  F.  B. 


XL— ELECTRO-CHEMISTRY. 

Production    of    sodium    hypochlorite    with    cooled    anodes. 
Praasnitz.     See  VII. 

Patents. 

trie  conductivity  of  liquids  ;    Apparatus  for  measuring 

the .     M.     C'oplans,     Leeds.     Eng.     Pat.     19,113, 

Aug.  21,  1912. 

The  electrodes  of  the  apparatus  are  movable,  the  move- 
ments being  controlled  by  the  temperature  of  the 
liquid  to  b<-  tested  bo  that  if  the  temperature  is  higher 
or  lower  the  electrodes  are  respectively  separated  or 
brought  closer  together.  The  variations  in  temperature 
may  aLso  be  recorded,  and  the  time  of  such  variation 
indicated. — B.  X. 


Oil  'in ploy d  a*  transformer  oil  and  the  like  for   use  for 

electrical    purposes:      Regeneration     of .     Siemen-- 

hnekerl  Werke,  <'-.  m.  1).  H..  Berlin.     Eng.  Pat  8130, 
April  7,  1913.      Under  Int.  Conv.,  April  6,  1912. 

Thj  oil  i-  ihaken  with  acetone,  and  the  lower  layer  of 
aerated  oil  with  some  dissolved  acetone  is  distilled 
•  parate  the  latter. — B.  N. 

-■'■         Electrolutit .    Bchott    and    Gen.,    Jena, 

Germany.     Eng.    Pat    17,769,   Aug.    2,    1913.     Under 
Int.  Conv.,  Aug.  21,   1912. 

Thj  metallk  1  ondoctor,  connected  with  a  carbon  electrode, 

ed  with  glass  whilst  the  latter  is  in  the  soft  state, 

the  prote»  ting  glasi  body  1  ngaget  with  a  recess  in 

the  electrode,  th    reo       being    0  formed  that   the  two 

lrodi<    .ire  insepuably  connected  together. — B.  N. 

\rodes  for  tUetnhfsia.     Boc.   d  Electro-Chimie.     Fu  I 
idinon,  dated   Mar.    I*.    1913,  to  Fr.    Pat   463,172 
Jan.  14,  1913  (thj    J.,  1913,  768). 

i"»-  metallk  1  aring  1-  made  independently  of  the  elei  ferodc 

and  fixed  labaeqoently.     Jt  1    al  0  extended  to  the  nppci 

■  ..f  the  electrode  and  makes  direct  contact  with  tie 

orient       I  .  v  •  , 

I  urge,  Niagara  Fall  ,  X.Y.     l.'.s.  Pal 

1,071,476     I        26,   1913 

<ompn-«      .1  <  .1  ing  which  con  titutet  one  ol 
made  in  two  separable  boUon  |>;i r  1 
through  which  a     •         pa    ad.     A  f'unit   >       tractnri 
whi  h  ■  .f  .mother    electrode     ealed  in    betwi 


dielectrics,  is  clamped  and  spared  between  the  parts  of  the 
casing,  so  as  to  provido  discharge  gaps  on  each  side  of  tho 
""  unitary  stru.ture,"  thus  supplying  an  air  space  within 
which  the  ozone  may  bo  generated.- — B.  N. 

Electrochemical  process  \for  the  treatment  of  gases].  J.  L.  R. 
Haydcn,  Schenectady,  N.Y..  Assignor  to  General 
Electric  Co.     U.S.  Pat.  1,072,945,  Sept.  9,  1913. 

The  process  consists  it)  producing  a  chemical  change  in  a 
gaseous  mixture  by  passing  it,  preferably  at  low  pressure, 
1  hrough  a  short  low-temperature,  low-voltage  arc  produced 
between  an  anode  and  an  easily  vaporizable  cathode,  e.g., 
through  a  mercury  arc. — A.  S. 

Accumulators  ;  Chemical  compositions  for .     Tho  Cook 

Railway  Signal  Co.     Fr.  Pat.  455,955,  March  20,  1913. 

See  U.S.  Pat.  1,000,832  of  1913  ;  this  J., 1913,61 1.—  T.  F.  B. 

Electric  arcs  for  treating  gaseous  substances  at  high  tempera- 
tures ;    Process  for  producing  long ,  and  apparatus 

(furnace)  for    use    therewith.     F.    H.    A.    Wielgolagki. 
Fr.  Pat.  456,227,  April  1,  1913. 

See  U.S.  Pat.  1,061,892  of  1913 ;  this  J.,1913,  665.— T.  F.  B. 

Treatment  of  hides  and  skins  prior  to  and  during  tannage. 
Eng.  Pat.  19,239.     See  XV. 

[Electrolytic]  process  and  apparatus  for  purification  and 
sterilisation  of  faecal  matters.  Fr.  Pat.  455,327.  See 
XIXb. 

Preparing  dihydroxydicarboxylic  acids.     Fr.  Pat.  455,972. 

See  XX. 

Preparing  glyoxylic  acid  or  glyoxylatcs.     Fr.  Pat.  456,156. 

See  XX. 


XII.— FATS;    OILS;    WAXES. 

Hickory  nuts  and  hickory  nut  oil.  G.  O.  Peterson  and 
E.  H.  S.  Bailey.     J.  Ind.  Eng.  Chem.,  1913,  5,  739—740. 

Shellbark  hickory  nuts  (Carya  ovata)  yielded  15-8  per  cent, 
of  oil  by  cold  pressing  and  a  further  2  per  cent,  on  pressing 
after  heating  to  50° — 60°  C.  Swamp  hickory  nuts  (C. 
amara)  yielded  22-1  and  3-8  per  cent,  of  oil  under  similar 
conditions.  The  oiLs  from  the  two  species  are  practically 
identical,  and  are  very  similar  to  cottonseed  oil.  The 
characters  are  :  Sp.  gr.  at  24°  C,  0-9119  ;  refractive  index, 
1  -4699  at  20°  C. ;  iodine  value,  106  ;  saponification  value, 
190;  Reichert-Meissl  value,  0-48;  Hehncr  value,  95-7. 
The  oil  retains  the  flavour  of  the  hickory  nut,  and  could  be 
used  as  an  edible  oil.  Largo  quantities  of  the  nuts  of 
C.  amara  and  C.  porcine  (pig  nuts)  arc  at  present  not 
utilised  except  as  food  for  hogs  and  squirrels. — A.  S. 

[Vood[lung]oil ;  Examination  of .     |  Detection  of gurj  tin 

balsam  and  sesame  oil.\  Utz.  Farbenzeit.,  1913,  18, 
2631—2633.     Chem.   Zentr.,   1913,  2,   1170. 

FOK  the  detection  of  gurjun  balsam  in  tung  oil,  .r>  drops  of 

the  sample  are  dissolved  in  ~>  0.0.  of  glacial  acetic  acid  and 

shaken  vigorously  with  2  c.c.  of  stannous  chloride  solution. 
In    pre  enee  of  as  little  a*  5  per  cent,  of  gurjun   balsam 

a  pink  to  red  colour  is  quickly  produced.     In  presence  of 

6  ameoila  red  colour  is  produced  only  if,  after  addition  of 

the  stannous  chloride  and  allowing  to  settle,  the  containing 

tube  be  placed  in  a  boiling  water  bath  so  that  only  tho 
stannous  chloride  solution  is  heated. — A.  S. 

Glycerol  esters  of  benzoic  and  myristic  adds  and  partial 
taponification  "J  triglycerides.  A.  Lipp  and  P.  Miller. 
.».  pra'kt.  Chem,,  1913,  88.  361—394. 

Thj  author-  prepared  the  pure  mono-,  di-,  and  tri-glyoei 

id<  of  benzoic  and  myristic  acids  and  treated  the  tri- 
•/Ivccride     in  alcoholic,  acetone,  and  aqUOOUl    media  with  •' 

quantity  of  alkali  insufficient  for  complete  saponification  ; 
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in  the  experiments  in  alcoholic  solution,  the  quantity  of 
alcoholic  alkali  used  was  such  that  the  unsaponitied 
glyceride  was  not  completely  converted  into  the  ethyl  ester. 
In  all  cases  conclusive  evidence  was  obtained  that  the 
saponification  proceeds  in  stages  with  intermediate  forma- 
tion of  the  mono-  and  di-glycerides  ;  in  most  cases  both 
the  mono-  and  di-glycerides  were  isolated  from  the  reaction 
products.  The  monoglyceride  of  benzoic  acid  was  separ- 
ated by  the  aid  of  its  solubility  in  water,  and  the  mono- 
glyceride of  myristic  acid  by  its  sparing  solubility  in  cold 
petroleum  spirit.  Thedi-  and  tri-glycerides  were  separated 
by  fractional  crystallisation  from  alcohol  in  both  cases. 
The  tri-glyceride  of  benzoic  acid  melts  at  76°  C,  and  the 
lower  melting  points  cited  by  other  workers  are  those  of 
mixtures  of  the  triglyceride  with  small  quantities  of 
diglyceride.  The  mono-,  di-,  and  tri-glj derides  of  myristic 
acid,  crvstallised  from  a  solvent,  melt  at  68°,  64-5°,  and 
56-5°  C/respectively.— A.  S. 

Distribution  of  suspended  solids  between  two  liquid  phases. 
Reinders.     See  X. 

Patents. 

Fats  of  all  kinds  ;  Process  for  bleaching  solid  and  semi-solid 

.     Process  for  purifying  and  bleaching  wax  of  all 

kinds.     F.  Richter,  Frankfort,  and  L.  von  Orth,  Berlin. 
U.S.  Pats.  1,072,034  and  1,072,035,  Sept,  2,  1913. 

See  Eng.  Pats.  20.649  and  20,650  of  1910;  this  J.,  1911, 
1222.— T.  F.  B. 


Manufacturing   margarine   or   other   alimentary    fats.     Fr. 
Pat.  455.781.     See  XIXa. 


Process  for  hydrogenising  unsaturated  compounds.     Eng. 
Pat.  28,754.     See  XX. 


Xm.— PAINTS ; 


PIGMENTS  ;      VARNISHES  ; 
RESINS. 


Distribution  of  suspended  solids  between  two  liquid  phases. 
Reinders.     See  X. 


Patents. 


Lead  oxides  ;  Production  of  - 


-.  O.  W.  Brown  and  A.  R. 
Nees,  Bloomington,  Ind.  U.S.  Pat.  1,072,205,  Sept.  2, 
1913. 

Red  lead  or  orange  mineral,  of  low  specific  gravity  and 
amorphous  nature,  is  produced  by  heating  the  "starting 
material  "  for  3— 3£  hours  at  3255-^40°  C— O.  R. 

Resinous  compositions.  Resinous  condensation  products. 
The  British  Thomson-Houston  Co.,  Ltd.,  London. 
From  General  Electric  Co.,  Schenectady,  N.Y.,  U.S.A. 
Eng.  Pats.  23,776,  Oct.  17,  and  24,059,  Oct.  21,  1912. 

( 1 )  The  inf usible  resinous  condensation  product  of  phthalic 
anhydride  and  a  polyhydric  alcohol,  such  as  glycerol 
(see  Watson  Smith,  this  J.,  1901,  1075),  is  comminuted, 
caused  to  swell  by  absorption  of  a  suitable  volatile  liquid 
(acetone  or  chloroform),  the  resulting  soft  flexible  material 
moulded  under  pressure,  and  the  volatile  liquid  evaporated 
by  a  current  of  hot  air  or  the  like.  (2)  A  fusible  resinous 
condensation  product,  soluble  in  acetone,  is  produced  by 
heating  together  equimolecular  proportions  of  camphoric 
acid  and  glycerol.  The  acetone  solution  may  be  used  for 
impregnating  fibrous  material  such  as  tapes  or  the  like  for 
electrical  insulation,  and  the  product  may  be  mixed  with 
the  similar  condensation  product  of  malic  acid  and  glycerol 
(see  following  abstract).  By  heating  the  fusible  condciu  a- 
tion  product  for  some  time  below  its  melting  point,  it  is 
rendered  infusible  and  insoluble.  Similar  products  may  be 
obtained  by  using  glycol,  mannitol  and  other  polyhydric 
alcohols  in  place  of  glycerol. — A.  S. 


Resinous    or    gummy    compounds ;     Synthetic .     The 

British  Thomson-Houston  Co.,  Ltd.,  London.  From 
General  Electric  Co.,  Schenectady,  X.Y.  Eng.  Pat. 
24,060,  Oct.  21,  1912. 

.Malic  acid  is  heated  with  a  polyhydric  alcohol,  such  as 
glycerol,  in  substantially  equimolecular  proportions. 
until  a  product  melting  at  about  100°  C.  is  obtained. 
An  infusible  insoluble  condensation  product  is  produced  by 
continuing  to  heat  the  material  at  a  temperature  below  its 
melting  point,  The  product  may  be  employed  for 
electrical  insulation  by  impregnating  fibrous  material, 
such  as  tipc,  and  may  be  mixed  with  the  resinous  con- 
densation product  of  glycerol  and  phthalic  acid  (see 
preceding  abstract). — B.  N. 

Colour  lakes  [from  aw  dye-stuffs].  H.  Wagner  and  .1. 
Kohlhaas,  Assignors  to  Farbwerke  vorm.  Meister, 
Lucius,  und  Briining,  Hochst  on  Maine,  Germany. 
U.S.  Pat.  1,071.832.  Sept.  2,  1913. 

See  Eng.  Pat,  23,427  of  1912  ;  this  J.,  1913,  97.— T.  F.  B. 


XIV. -INDIA-RUBBER  ;    GUTTA-PERCHA. 

Caoutchouc    in    raw   rubber;    Determination   of .     B. 


Marquis   and    F.    Heini.     Bull.    Soc.    (him..    1913,    13. 
862—866. 

One  grm.  of  the  rubber,  after  extraction  of  the  resin, 
is  dissolved  in  chloroform,  the  solution  made  up  to  100  c.c, 
and  50  c.c.  withdrawn  by  decantation  or  filtration,  and 
agitated  vigorously  with  8  grms.  of  concentrated  sulphuric 
acid  for  3 — 5  minutes.  The  resulting  clear  yellow  solution 
is  poured  into  200  c.c.  of  alcohol,  and  the  flocculent 
white  precipitate  produced  is  filtered  off  with  the  aid  of 
suction,  washed  with  alcohol  and  dried  at  100°  C.  Its 
weight  is  stated  to  correspond  exactly  to  the  weight  of 
pure  caoutchouc  in  the  50  c.c.  of  solution,  differences 
ranging  from  — 025  to  —056  per  cent,  being  found  in 
test  experiments  with  pure  caoutchouc.  The  constitution 
of  the  precipitate  has  not  yet  been  definitely  settled,  but 
the  substance  is  free  from  sulphur  and  the  analytical 
figures  for  carbon  and  hydrogen  agree  approximately 
with  the  formula,  (C10Hl6)10,H2O. — A.  S. 


Sulphur  in  rubber;    Determination  of .     E.  Deussen. 

Z.  angew.  Chem.,  1913,  26,  494—496. 

The  extremely  delicate  test  for  sulphur  previously 
described  (this  J.,  1910,  979)  may  be  applied  colour i- 
metricallv  for  quantitative  estimations,  e.g.,  in  the  case 
of  rubber,  after  treating  the  substance  with  specially 
purified  nitric  acid.  About  0-03 — 005  grm.  of  the  finelj 
chopped  sample  is  treated  with  40  drops  of  nitric  acid 
free  from  sulphur  in  a  porcelain  crucible  covered  with 
a  watch-glass.  The  mixture  is  heated  to  40  ('.  to  start 
the  reaction  and  the  temperature  ia  later  raised  to  60c 
and  finally  80°  C.  until  no  more  red  fumes  are  produced. 
The  excess  of  nitric  acid  is  evaporated  of!  at  60  C.  until 
onlv  traces  remain  and  the  content-  of  the  crucible  are 
treated  with  6—8  c.c.  of  water  and  02  gnn.  of  sodium 
carbonate;  afterwards  0-2  grm.  of  small  fragment-  ..1 
pure  filter  paper  is  added.  In  two  othei  crucibles,  two 
equal  quantities  of  dilute  standard  solution  of  sodium 
sulphate  are  similarlv  treated  with  the  same  amount- 
of  water,  sodium  carbonate  and  filter  paper  and  all  three 
an-  heated  at  about  90°C  until  the  content!  are  dry. 
The   contents  of  each  separately   are   then    mixed    with   a 

further  0-1  grm.  of  dry  sodium  carbonate  and  tian- 
ferred  to  a  strip  of  filter  paper  10  em.  long.  The  whole 
is  rolled  up  into  a  packet  and  wrapped  round  with  nickel 
wire  Eacn  packet  is  then  incinerated  in  she  inner  flame 
„f  ii  soldering  lamp,  oharged  with  pure  benzene,  to  in<  ipi<  ul 
fusion  The  packet  containing  the  caoutchouc  nitrosite 
mu8t  be  ignited  gradually.  The  melts  are  dissolved  in 
water  and  the  solutions  filtered  into  graduated  tesl  tul 
being  diluted  to  a  definite  volume  (15  <>i    Is  I  '»<• 

solutions  are  ta  atod  with  alkali. i<  ilution  (0  B  grm. 

,,t  lead  acetate  and  S  gran    of  potassium  hydroxide  « 


Cl.  XV.— LEATHER;  BONE;  HORN;  GLUE. 


[Oct.  15,  1913. 


i-.).     In  the  first  place,  measured  quantities  of  the  two 

-tnul.mls  are  thus  toted  aftor  dilution  with  Water, 
and  if  they  arc  not  equivalent  then  the  one  which  gives 
tlif  darker  colour  is  employed  for  exact  comparison  with 
the  solution  from  the  robber,  a  yellow  to  brownish-yellow 
tint  being  the  most  suitable. — '.  P.  B. 

V  vn'\T. 
Rubbfr    waste;     Process  for    reclaiming    vulcanised- 


B.    Heller.    Barberton,     Assignor     to    The    Moore 
Lrchitectura]    and     Engineering     Co.,     Akron,     Ohio. 
Reissue  No.  13,613,  Sept.  9,  1913,  of  U.S.  Pat.  978,584, 
Dec  13,  1910. 
Skk  this  J..  1911,  99.— T.  F.  B. 


XV.— LEATHER;    BONE;    HORN;    GLUE. 

Tunning  extracts  ;    Th>  rendering  soluble  of by  means 

of  sugar  and    sodium    bisulphite.     E.    0.    Sommerhoff. 
Collegium.  1913,  484— 487. 

The  author  has  found  that  quebracho  extract  may  be 
rendered  soluble  by  the  same  methods  as  used  for  the 
purpose  on  fruit-pulp,  dextrin,  celluloses  and  albumin  in 
the  manufacture  of  preserved  fruit.  A  quebracho  extract 
treated  with  a  warm  concentrated  solution  of  sugar  is 
more  soluble  than  in  pure  water  but  much  darker  in  colour. 
The  sugar  solution  has  a  swelling  effect  on  green  hide 
-  not  -uitable  for  use  in  quick  drum-tanning,  but  in 
preliminary  tinning  where  a  strong  swelling  of  the  hide 
i-  desirable,  the  addition  of  a  small  quantity  of  molasses 
to  a  quebracho  extract  may  be  made.  The  action  of 
suear  is  intermediate  between  that  of  acids  and  alkalis. 
A  _rood  quebracho  extract  may  be  compared  with  a 
fre-hly-reduced  banc  salt  solution  of  a  metal.  In  order 
to  prevent  a  too  sudden  colloidal  precipitation  of  the 
basic  metal  salt  in  mineral  tanning  or  to  hasten  the 
diffusion  into  the  hide,  a  crystalloid  is  added,  i.e.,  an 
emily  diffusing  electrolyte  without  strongly  swelling 
properties  such  as  sodium  chloride.  Sodium  chloride  in 
mineral  tanning  plays  the  game  part  as  sodium  bisulphite 
in  quebracho  tinning.  In  the  old  tanning  processes, 
using  very  weak  liquors,  the  electrolytes  were  supplied 
by  the  magnesium  and  calcium  salts  in  the  water;  according 
to  this  theory  a  pure  s(,ft  water  is  not  the  most  suitable 
for  tannery  USB.  The  sulphites  in  quebracho  extract 
prevent  oxidation  and  a  fundamental  reaction  takes  place 
between  them  and  the  quebracho.  It  is  not  known 
how  far  the  quebracho  i-  able  to  reduce  the  sulphite  to 
colloidal  sulphur  but  the  author  has  shown  that  part  of  the 
tanning  action  of  sulphite-cellulose  liquors  is  due  to 
•  olloid-il  sulphur.  By  mixing  freshly  precipitated  sulphur 
with  quebracho  extract  and  warming,  the  solubility  of  the 
extract  was  improved.  After  boiling  for  a  long  time 
sulphur  dioxide  was  evolved  and  on  standing  in  the  cold, 

hydrogen  sulphide  was  produced,  probably  owing  to 
b  tween  the  sulphur  and  the  tonnin.  No  sulphur 
i-  produced  on  treating  bisulphites  with  a  reducing  acid 
such  as  lactic  acid,  but  the  conditions  are  different  in  the 
concentrated  colloidal  quebracho  solution.  Sodium 
bisulphite  may  act  in  three   ways  on  the  system  quebracho 

iet-hide:  l\)  as  an  electrolyte  assisting  the  diffusion 

pro  CMS  in  the  fajde  and  acting  similarly  t.,  the  -odium 
chloride  in  mineral  tanning,  (2)  ■>--  a  lulphrte  containing 
sulphur  which  increases  the  attraction    of  the  iude  for 

tannin.  big  and   decolourizing  agent   for 

the   extract,   die  duemg    properties.     Leathei 

•  d  by  the  old  «low  prOCeai  iii  cold  liquors,  in  which  the 

oxidatio  listinguisbed  from  leather  tanned 

Idy  in  warm  liquor-  made  from  rnlphited  quebracho 
by    showing   a    much    more    shining   or   alfl 
•  ction.      \>.  .1.  L. 

Neradol  I);    Th<  solvent  effect  of-      -on   phboaphei 

im,   1913,  478—  481. 

Wtn  !ol    l)  i-  added   m   progressively  increasing 

qu»i  qrebinhsi  «-xtrart.  tie-  eontenl  ■■(  tannin 


in  the  solution,  as  determined  by  the  "  shake  method," 
is  greater  than  that  calculated  from  the  tannin  contents 
of  the  two  materials  separately.  The  increase  of  tannin 
(calculated  to  100  grms.  of  quebracho  extract)  was  11-8 
per  cent,  in  a  mixture  containing  50  per  cent,  of  Neradol  T) 
and  can  only  be  due  to  the  solution  of  the  phlobaphenes 
of  the  quebracho  extract;  the  maximum  increase  (15-6 
percent,  in  a  mixture  containing  70  percent,  of  Neradol  D) 
corresponded  almost  exactly  with  the  percentage  of 
insoluble  matter  in  the  original  extract.  The  same  effect 
was  found  in  mixtures  containing  sulphite-cellulose  liquor, 
which  generally  has  the  effect  of  lessening  the  tannin 
in  mixtures  by  precipitation.  In  one  case  in  which 
the  tannin  in  a  mixture  had  been  diminished  by  9-3  per 
cent,  by  the  addition  of  sulphite-cellulose  liquor,  the 
addition  of  Neradol  D  had  the  effect  of  increasing  the 
tannin  by  17-3  per  cent.,  which  was  equivalent  to  a  total 
gain  of  2(5-3  per  cent,  of  tannin.  The  effect  was  a  com- 
bination of  the  action  of  the  two  properties  of  Neradol 
of  dissolving  phlobaphenes  and  preventing  precipitation 
of  tannin  by  sulphite-cellulose.  By  the  use  of  Neradol  1), 
completely  soluble  liquors  may  be  made  with  raw  Argentine 
quebracho  extract,  20 — 40  per  cent,  of  the  former  being 
required.  A  cheaper  method  would  be  to  render  the 
extract  soluble  in  the  usual  way  with  sulphite  and  to 
neutralize  the  sulphite  with  Neradol  D,  in  which  case  only 
a  small  quantity  of  the  latter  would  be  necessary.  An 
analysis  of  leather  tanned  with  Neradol  D  alone  gave  the 
following  result : — water  15-5,  ash  0-9,  fat  1-2,  extractable 
matter  00,  tannin  36-9  and  hide  substance  45-3  per  cent., 
yield-value  220  and  density  0-642.— D.  J.  L. 


Sulphur  in  leather;    Determination  of  "free" by  the 

process  of  Balland  and  Malijean.     Jalade.     Ann.  Falsif., 
1913,  6,  435—446. 

The  so-called  "  free  sulphur  "  in  leather,  i.e.,  that  which 
may  give  rise  to  the  formation  of  sulphuric  acid,  is  usually 
determined  by  some  modification  of  the  method  of  Balland 
and  Malijean  (this  J.,  1895,  49<3),  but  conflicting  results 
are  frequently  obtained  by  different  workers.  The 
author  examined  the  influence  of  varied  conditions  on  the 
results,  and  found  that  it  is  possible  to  obtain  concordant 
results  if  the  method  of  preparing  the  sample  and  the 
volume  of  potassium  carbonate  solution  be  standardised. 
The  process  recommended  is  as  follows  :  5  grms.  of 
leather  cut  into  thin  pieces  by  means  of  a  plane,  dried, 
and,  if  necessary,  freed  from  fat,  are  treated  in  a  dish  of 
8  cm.  diameter  with  40  c.c.  of  a  1  per  cent,  solution  of 
potassium  carbonate,  and  evaporated  to  dryness  on  the 
water-bath.  After  drying  at  110°  C,  the  residue  is 
incinerated  by  leaving  the  dish  for  about  30  mine,  in  a 
gas  muffle  near  the  mouth.  The  sulphur  in  the  residue  is 
determined  as  barium  sulphate. — A.  S. 


Patents. 

Hides  and  skins;    Treatment  of prior  to  and  during 

tannage.     L.    A.    Groth,    London.     Eng.    Pat.    19,239, 
Aug.  22,  1912. 

Hides  and  skins  are  washed,  sterilized,  softened,  limed, 
unhaired,  delimed  and  plumped  by  suspending  them  in 
luitablc  BOlutions  and  keeping  them  in  horizontal  edge- 
wise and  reciprocating  motion,  and  the  processes  may  be 
accelerated  or  perfected  by  the  aid  of  electricity.  Tanning 
is  carried  out  in  the  same  way  by  electrically  combining 
two  or  more  tank*  into  "  batteries  "  and  the  "  batteries 
into  "  blocks  "  anil  when  used  on  the  same  circuit,  electric- 
ally connecting  the  tanks  in  series.  The-  batteries  and 
blocks  may  be  placed  in  parallel,  enabling  the  current  to 
from  tank  to  tank,  preferably  entering  the  tank 
containing  the  weakest  liquor  and  the  raw  hides  or 
skins  and  offering  the  greatest  resistance.  The  hides  or 
skins  are  fastened  to  metal  frames  or  chains  and  hooks, 
tie-  chains  being  threaded  on  metal  rods  which  are  in 
direct  contact  with  tin-  Bource  of  electricity.  The  cum  m 
is   passed   by   tie-  combined    means  of  fluid  and  solid  COU 

doctor  ,  pa    in"  from  one  electrode  through  t lie  preparing 

or    tanning   liquor   and    through    t  lie    bides    to    the   second 

electrode  and  thence  to  tin-  return  circuit. — D.  J.  L. 
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Alumgallins  ;     Manufacture    of and    their    industrial 

application.     E.    Kohn    dit.    Kohn-Abrest.     Fr.     Pat. 
455,670,  March  18,  1913. 

The  preparation  of  alumgallins  (see  this  J.,  1913,  800) 
and  their  use  as  tanning  or  loading  materials  or  for  mor- 
danting or  dyeing  arc  claimed.  Example  :  20  litres  of  an 
aqueous  extract  of  chestnut  wood  containing  about  460 
grms.  of  dissolved  matter  are  subjected  to  the  action  of 
plates  of  activated  aluminium  until  all  the  tannin  is 
precipitated.  The  precipitate  is  dried  at  40°  C.  and 
treated  with  405  grms.  of  sulphuric  arid  of  65-9°  B.  (sp. 
gr.  1-84)  diluted  in  1500  c.c.  of  water.  After  evaporation 
a  mass  weighing  1050  grms.  is  obtained,  of  the  following 
composition :  A1203  13-4,  SOr,  30-0.  tannin  37-6  and 
H20  18-9  per  cent.  The  product  is  almost  completely 
soluble  in  water  and  behaves  like  a  tannin  solution 
towards  ferric  chloride. — D.  J.  L. 


Quebracho   extract   and   other   substances  ;     Apparatus    for 

dissolving .     C.    Friz    et    Cie.     Fr.    Pat.    455,734, 

March  20,  1913. 

The  apparatus  consists  of  an  open  vat  on  the  bottom  of 
which  rests  a  heating  coil  to  which  steam  is  admitted 
through  the  centre  and  escapes  with  the  condensed  water 
at  the  periphery.  The  material  to  be  dissolved  is  placed 
in  two  perforated  metal  baskets  which  are  suspended  in 
the  water  in  the  upper  part  of  the  vat.  Solution  is  aided 
by  circulation  of  the  water  effected  by  a  revolving  central 
screw  bearing  paddles  at  different  heights. — D.  J.  L. 


Leather;     Manufacture   of  artificial .     L.    Lilienfeld. 

Fr.   Pat,   456,261,   April  2,    1913.     Under  Int.   Conv., 
April  6,  1912. 

Textile  tissues  or  paper  are  coated  with  a  mixture  of 
nitrocellulose,  celluloid  or  their  equivalents  with  phenol 
esters  which  remain  liquid  at  0°  C.  The  layers  may  be 
alternated  with  coatings  of  a  mixture  of  products  prepared 
with  Chinese  wood  oil  and  aromatic  amines  mixed  with 
crude  or  purified  viscose  in  the  presence  of  a  condensing 
agent.  Other  materials  may  be  incorporated  for  the 
purpose  of  softening,  agglomerating,  filling  and  colouring 
the  product, — D.  J.  L. 


Glues  and  animal  gelatins  ;   Product  for  rendering  insoluble 

and  method  of  obtaining  and  using  the  same.     C.  P. 

Heidenger.     Fr.  Pat.  456.182,  March  31,  1913. 

The  wood,  bark  or  green  outer  shells  of  the  nuls  of  the 
walnut  tree  are  finely  divided  and  extracted  in  a  closed 
vessel  at  a  temperature  of  13° — 25°  C.  with  chloroform, 
ether,  benzene  or  other  hydrocarbons  for  18 — 30  houis 
and  the  extract  filtered  clear  with  the  aid  of  kieselguhr  or 
the  like.  The  articles  impregnated  or  coated  with  glue  or 
gelatin  are  immersed  in  the  extract,  whereby  the  glue  is 
rendered  insoluble  without  losing  its  flexibility.  The 
liquid  may  also  be  used  to  render  cinematograph  films 
non-inflammable. — D.  J.  L. 


XVI. -SOILS;  FERTILISERS. 

Basic  slag  ;    Determination  of  the  citric -acid -soluble  phos- 
phoric, acid  in .     M.  Popp.     Chcm.-Zeit.,   1913,  37. 

1085—1087. 
Determinations  of  the  soluble  phosphoric  acid  in  a 
number  of  slags  were  made  by  the  direct  method,  by  the 
• '  new  iron  citrate  "  method  (see  this  J.,  1912,  831  and  941), 
and  by  removing  silica.  The  results  showed  that  when 
to  100  parts  of  soluble  silica,  more  than  50  parts  of  soluble 
iron  are  present,  the  direct  method  is  satisfactory.  Other 
comparative  determinations  by  different  methods  shoved 
that  together  with  the  Naumann  method,  and  the  silica- 
separation  method,  the  "  new  iron  citrate  "  method  pi\  ■•- 
the  most  reliable  results. — T.  St. 


Calcium  pyrophosphate.     [Manufacture  of  superphosphate. 
A.  Menozzi.     L'Ind.  ('him.,  1913, 13,  201—262. 

According  to  a  process  being  tried  by  the  Soc.  Anon.  E. 
Giana,  tricalcium  phosphate  (phosphorite)  is  heated  with 
moist  sulphur  dioxide  in  presence  of  air,  whereby 
it  is  converted  into  a  fine  white  powder  consisting  of 
a  mixture  of  calcium  sulphate  and  pyrophosphate  : 
Ca3(P04)2  +  SO.i  +  0  =  CaSO?  +  Ca2P207.  The  product  is 
slightly  alkaline,  practically  insoluble  in  water,  and  contains 
20-5  per  cent.  P205.  The  solubility  in  2  per  cent,  citric  acid 
Ls  about  3-3  per  cent.  Pg06,  but  this  is  increased  to  over 
6  per  cent,  if  the  product  be  first  subjected  to  prolonged 
treatment  with  water  saturated  with  carbon  dioxide.  It 
is  stated  that  when  used  directly  as  a  fertiliser  the  product 
gives  results  equal  to  tho.-e  given  by  ordinary  super- 
phosphate and  by  basic  Blag.  It  is  proposed,  however,  to 
convert  the  pyrophosphate  into  superphosphate  by  treat- 
ment with  about  one-quarter  of  its  weight  of  sulphuric 
acid.  The  product  thus  obtained  contains  20-4  per  cent, 
of  total  Po05,  15-35  per  cent,  soluble  in  water,  15-4  per 
cent,  soluble  in  citric  acid,  and  18-75  per  cent,  soluble  in 
ammonium  citrate  solution.  The  chief  difference  from 
ordinary  superphosphate  is  the  lower  degree  of  acidity, 
corresponding  to   150  c.c.  of  AT/1   alkali  per   100  grins. 

— A.  S. 

Report  of  Principal   Chemist   of  Government   Laf>oratory. 
[Examination  affertilist  rs.  etc.]  See  XXIV. 

Patents. 

Manure  from  house,  town  and  other  refuse,  ;    Manufacture 

of .     A.   D.   Furse,   Beckenham.     Eng.   Pat.   5847. 

March  10,  1913. 

The  refuse,  which  may  be  mixed  with  other  fertilizing 
ingredients  before  treatment,  is  passed  through  a  series 
of  centrifugal  disintegrators  each  of  which  Ls  fitted  with 
a  screen  having  holes  or  slots  smaller  than  those  of  the 
previous  one.  The  product  obtained  consists  of  a  fine 
uniform  fertilizing  powder  containing  little  or  no  moisture, 
with  powers  of  ready  assimilation,  and  leaving  no  residue 
to  be  disposed  of  by  burning. — D.  J.  L. 


Fertiliser  [a7id  pest  preventive]  ;    Manufacture  of  a 


P.  C.  Berthon.     Fr.   Pat.  455,732,  March  20,   1913. 

Lime  is  slaked  with  a  solution  of  iron  and  copper  sulphates, 
then  sifted,  and  intimately  mixed  with  flowers  of  sulphur. 
The  product  is  styled  "  Engrais  Forezien." — F.  Sodn. 

Phosphatic  fertilisers  ;   Production  of  enriched starling 

with  phosphates  poor  in  phosphoric  acid.  H.  Xacgell. 
Fr.  Pat.  455,926,  March  12,  1913.  Under  Int.  Conv.. 
April  26  and  Oct.  29,  1912. 
Natural  low-grade  phosphate  minerals  are  treated  with 
volatile  dissolving  agents,  such  as  a  solution  of  sulphurous 
acid.  which  dissolves  th<-  calcium  phosphate  while 
1  vrcising  little  or  no  influence  on  the  impurities  present, 
and  the  solution  is  so  treated,  preferably  by  boiling  under 
reduced  pressure,  that  the  sulphur  dioxide  is  recovered 
and  bicalcium  phosphate  precipitated.  The  precipitate, 
after  heating  at  a  low  temperature  under  oxidising  con- 
ditions, may  then  !><•  converted  into  monooalonuo  phos- 
phate by  reaction  with  sulphuric  acid  (1  equivalent). 
The  bicalcium  phosphate  obtained  as  above  contax- 
first    little   admixed   sulphite,   bu1    complex   compounds 

()f  bicalcium    phosphate  and  calcium  sulphite  (soluble   111 

citrate)  are  deposited  on  further  boiling  the  mother 
liquors  (not  necessarily  under  reduced  pressure)  until 
sulphur  dioxide  is  eliminated,  and  these  may  be  con- 
verted into  monooaleium  phosphate  by  treating  with 
chlorine  in  the  presence  of  water.  Any  phospl 
materia]  containing  more  than  :<  mols.  of  calcium  oxide 
permol.  of  phosphoric  acid  may  be  used  for  the  preparation 

of  the  double  salts.      P.  Soon. 

Fertilisers;     I'  '     making .      <>.     K.     Slater. 

Fr.  Pat.  406,216,  April  1.  1913. 
SxxU.S.  Pat.  1,067,224  of  1911 1  thisJ.,  i'.n:t.s:u;.    T.F.B. 


".4 


.  i     XVII.— SUGARS;    STARCHES;    GUMS. 


[Oct.  15,  3!H3. 


XVII.- SUGARS  ;  STARCHES;  GUMS. 

Diffusion   Uitttry  ;    J!, turn  of  I fit    mist,    waters  to    the 

[in   bttt   sugar   manufacture"].     II.    claassen.     Deutaoh. 

Zuckerind.."  1913,  38.  815  Sis. 
In  order  to  avoi.l  difficulties  involved  in  the  disposal 
of  the  diffusion,  waste  waters  (drainage  and  press  liquors) 
of  the  boot  sugar  factory,  the  author  has  devised  a  system 
of  utilising  these  by  returning  them  to  the  batter;  in  place 
of  fresh  water  for  extraction  (this  J..  1906,  328;  1907. 
704;  and  1910,  228).  Replying  to  criticisms  made  by 
Moller  and  others,  he  maintains  that  under  equal  con- 
dition* as  to  the  amount  of  diffusion  juice  drawn  off, 
the  loss  .'f  sugar  is  not  higher,  nor  the  efficiency  of  the 
rs  leas,  than  in  the  ordinary  procedure.  Experiments 
by  Battut  and  Kohler  have  shown  that  in  the  Claassen 
proof  SB  the  juices  are  denser  and  purer  than  in  the  usual 
method.  If  a  diminution  in  the  efficiency  of  the  battery 
is  observed,  this  can  always  be  traced  to  some  mechanical 
defect,  a*,  for  example,  a  decrease  of  pressure  due  to  the 
presence  of  tine  pulp  in  the  liquors.  It  is  necessary  in  the 
new  system  to  draw  off  somewhat  more  juice  than  formerly, 
and  the  volume  should  not  be  less  than  105  litres  per 
1 « m i  kilos,  of  roots  sliced.  Under  the  new  conditions 
fermentation  does  not  occur,  the  greater  amount  of  acids 
formed  originating  from  the  action  of  water  on  the 
fibre  of  the  tine  beet  pulp.  The  iron  parts  of  the  vessels 
may  be  attacked  to  some  extent  owing  to  the  higher 
acid  content  of  the  returned  water,  but  this  trouble  can 
be  obviated  by  making  the  exposed  parts  of  bronze  or  of 
brass,  and  by  neutralising:  with  lime.  Experience  in  the 
Dontagen  factory  has  shown  that  the  quality  of  the 
famished  sugar  is  not  impaired,  the  colour  and  grain  of  the 
granulated  sugars  both  remaining  satisfactory. — J.  P.  O. 

Cranulatfd  sugar  ;     Manufacture   of from  cane  juice 

and  raw  -niri'ir  by  the  Wrinrirh  dry  lime  process.  J.  J. 
Eastiek  and  J.  P.  Ogilvic.  Intern.  Sugar  J.,  1913,  15, 
409—412. 

If  lime,  preferably  in  the  form  of  powdered  quicklime,  be 
i«M'  .ncentrated  solution  of  a  sugar  product,  such 

as  a  syrup  or  m"  much  more  energetic  clarification 

L«  attained  than  when  a  dilute  solution  is  used.  In 
applying  this  principle  according  to  the  Wcinrich  process, 
raw  -u.'ir  i-  employed,  the  presence  of  the  crystals  being 
immaterial,  and  about  SO  per  cent,  of  the  colour  and  50 
per  cent,  of  the  impurities  an-  removed  without  destroying 
any  of  the  "glui  The  method  is  most  suitable  for 

■rie-    making    white    granulated    sugar.     The    second 
.   third   products  obtained   from  the   Byrup  are  incor- 
porated in  a  suitable  mixer  with  cane  juice  and  caustic 
lime,  the  lime  being  added  before  it  has  completely  slaked. 
Thi  i    i-    discharged    into   a   carbonatation   tank, 

in  which  some  raw  juice  lias  already  been  placed.  Car- 
bonatation is  commenced  soon  after  the  magma  begins  to 
How  into  the  tank,  aft«r  which  the  procedure  is  the  same 
as  in   the   1  ,r  factory.     I'    i-   estimated   thai    for 

a  mill  working  1000  tons  of  Cane  per  (lay,  the  total  value 
of  the  products  when  making  raw  9t>'  sugar  by  the  ordinary 
defecation  process  would  be  £1,087  5s,  In. I.,  whilst  when 
using  the  Wemrichpi  i  the  production  of  granulated 

"agar,  the  SOnesponding  value  would  be  £1,947  1  Ms.  Id.. 
that  allowing  '»d.  for  the  greater  working  costs 

the  Weinrich  pro*.--,  the  ret   advantage'  of  the  latter 

Wnutd  h  9.1.  ,^r  HHH)  ton-  of  cane.-    J.  |'.  O. 


product*  .     Analysis  of  - 


may  be  prepared  from  partially  refined  cane  sugar  giving 
values  within  the  limits  for  genuine  maple  syrups. — A.  S. 

Starch  ;   Detnineralisation  and  solution  of  ■ 


I .  An  electrical  con- 
fer purity  of  maple  Kyrvp.    J.   p,  Snell. 
•    «'hem..   I'D:;.  5,  740     717. 

The  determination   of  the  eleetrica]   conductivity   of  a 

nurture  of  the  syrup  with  twice  itH  volume  of  watei   i 

rnmenderi  sin  a  rapid  method  of  detecting  adulteration 

'*'  ''  ip  with  com  mi  rcial  pun-  cane  m/ar.     Expert 

umber  of  genuine  maple  syrupi  ihowsd 

r] activity  of  a  mixtun  of  I  vol.  of  syrup  with 

f  water  r  m  I  10  to  200,  and  sample-  giving 

y»l"  may    be   at    one.-   rejected. 

-i   normal  conductivity  value   must,  how- 

f*T*T.   ™  to   further  examination,  rup 


.  M.  Samec 
and  F.  von.  Hoefft,  Kolloidchem.  Beihefte,  1913,  5, 
141—210. 

A  comprehensive  comparison  of  demineralised  starch 
prepared  by  the  methods  of  Wolff  and  Fernbach  (compare 
Tanret,  this  J.,  1909,  847)  and  Malfitano  and  Moschkoff 
(this  J.,  1910,  506,  1402)  showed  that  the  properties  of 
these  starches  correspond  closely  with  those  of  a  solution 
of  ordinary  starch  modified  by  "ageing."  The  facts 
afford  strong  additional  confirmation  of  the  view  that  the 
characteristic  properties  of  starch  are  due  to  the  presence 
of  an  amylophosphoric  acid  or  analogous  complex 
compound  (see  this  J.,  1913,  102),  probably  of  the  type, 
RCrI,0-P0(0H)2.  In  agreement  with  this  conception 
t  he  transformations  of  starch  may  be  explained  as  follows  : 
The  raw  starch  granule  contains  a  certain  quantity  of 
amylophosphate  and  possibly  also  free  amylophosphoric 
acid  (the  amylopectin  of  Maquenne  and  Roux  and 
Gruzewska  ;  this  J.,  1905,  630  ;  1906,  192  ;  1908,  415). 
In  the  technical  preparation  of  starch,  the  amylophos- 
phoric acid  is  partially  neutralised,  with  formation  of 
primary  and  secondary  amylophosphates,  and  sparingly 
soluble  secondary  and  tertiary  phosphates  may  be  pre- 
cipitated within  the  starch  granule.  Prolonged  dialysis 
with  distilled  water  can,  at  the  most,  only  remove  a  part 
of  these  precipitated  phosphates.  Treatment  with 
hydrochloric  acid  brings  any  insoluble  phosphates  into 
solution  and  liberates  the  amylophosphoric  acid  or  con- 
verts secondary  amylophosphate  into  the  primary  salt ; 
acid  also  strongly  accelerates  the  decomposition  of  amylo 
phosphoric  acid  in  solution,  so  that  solutions  of  Wolff 
and  Fernbach's  demineralised  starch  soon  become  quite 
free  from  amylopectin,  and  gradually  acquire  the  properties 
of  soluble  starch.  The  sudden  increase  of  electrical 
conductivity  when  a  starch  granule  becomes  "swollen" 
in  water,  indicates  that  the  phenomenon  is  due  to  the 
amylophosphate,  and  solution  of  the  starch  is  accom- 
panied by  gradual  hydrolysis  of  the  amylophosphoric  acid 
or  its  salts,  with  consequent  decrease  of  viscosity  and 
increase  of  electrical  conductivity.  In  the  ageing  of 
starch  solutions  both  the  amylphosphatc  and  the  remaining 
constituents  of  the  starch  (amyloses)  play  a  part.  The 
amyloses  formed  by  the  hydrolysis  of  the  amylophosphate, 
and  other  amyloses  already  present,  tend  to  flocculate 
and  precipitate,  and  carry  down  amylopectin  with  them, 
whilst  on  the  other  hand  the  amyolopectin  acts  as  a  pro- 
tective colloid:  conditions  of  temperature  and  con- 
centration mainly  determine  which  action  predominates. 
In  the  diastatic  degradation  of  starch,  saccharification 
takes  place  only  after  decomposition  of  the  amylophos- 
phoric acid. — A.  S. 


Patents. 
[Sugar.]     Separating    apparatus;     Centrifugal- 


-.      H. 

Edenborough,  London".     Eng.   Pats.   21,947,  Sept,   26, 

and  28,729,  Dec.  13,  1912. 
The  inner  surface  of  the  basket  of  a  continuously  acting 
centrifugal  machine  is  constructed  so  that  it  is  "para- 
boliform  "  in  vertical  section,  and  the  liquid-discharge 
openings  in  the  basket  are  formed  as  a  continuous  spiral 
or  as  a  number  of  annular  slots  of  adjustable  width. 
The  object  is  to  facilitate  the  passage  of  the  massecuite 
over  the  inner  surface  of  the  basket.  The  massecuite  is 
delivered  into  the  bottom  of  the  basket,  which  can  be 
rotated  at  different  speeds  as  desired  ;  the  molasses  passes 
through  the  apertures  in  the  sides  and  the  sugar  crystals 
rise  up  within  the  basket  and  are  finally  discharged  over 
its  Upper  edge.  They  are  washed  as  they  pass  upwards 
by  jets  of  steam  and  fine  water  spray. — W.  II.  C 

Liquids  [sugar  juice]  ;    Process  and  product  \  decolourising 

"irhr,,,\  for   tin    /unification  of and   method  of  pre- 

/siring  the  /,roilu<t.  I'..  EL  \h-Kee.  Fr.  Pat.  455,408; 
March   II,  1918.      Under  Int.  Conv.,  March  27,  1912. 

THI  insoluble  residue,  consisting  chiefly  of  carbon,  which 

i    obtained  when  "black-ash      u  extracted  with  water. 
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may  be  employed  as  a  decolourising  agent  for  sugar 
liquors,  etc.  Before  use,  however,  the  residue  must  be 
extracted  with  hot  dilute  hydrochloric  acid,  and  then 
heated  to  redness  in  a  closed  vessel. — W.  P.  S. 

Sugar  juices ;     Process   of  combined   sulphitalion   within 

definite    limits,    for    purifying    and    decolourizing . 

J.  Weisberg.     Fr.  Pat.  455,936,  June  5,  1912. 

Priou  to  defecation  with  lime  and  carbonatation.  the  raw 
juice  is  treated  with  sulphur  dioxide  ;  the  alkalis  present 
in  the  juice  are  thus  converted  into  sulphites  which  prevent 
colouration  of  the  juice  during  concentration  and  promote 
crystallisation  of  the  sugar.  If  the  raw  juice  is  deficient 
in  alkali,  the  requisite  quantity  is  added  before  sulphita- 
tion.  The  process  may  also  be  applied  in  working  up 
second  jet  sugars  and  mother  syrups. — L.  E. 

Sugar ;    Process  for  purifying  and  decolorising  solutions 

of .     F.     Tiemann,     Berlin.     Eng.     Pat.     22,048, 

Sept.  27,  1912.     Under  Int.  Conv.,  Dec.  12,  1911. 

See  Fr.  Pat.  448,842  of  1912  ;  this  J..  1913,  441.— T.  F.  B. 


XVHL— FERMENTATION    INDUSTRIES. 

Fermentation;    Researches  on  the  organisms  of- 


:       1. 

Some  new  species  of  Pichia,  and  observations  on  specific 
descriptions  of  the  Saccluiromycctes  in  general.  A. 
Klocker.  Comptes  rend.  Trav.  Lab.  Carlsberg.,  1913, 
10,  207—226. 

The  author  describes  the  characters  of  four  new  species 
of  Pichia  yeasts,  112.,  P.  suaveolens,  alcoholophila,  poly- 
morphs and  callipjiorce,  the  first  three  of  which  were  found 
in  Danish  soil  and  the  fourth  in  a  fly  (Callipkora  erythro- 
cephala)  caught  in  the  Carlsberg  gardens.  When  culti- 
vated in  liquid  media  under  suitable  conditions,  they  all 
produce  surface  films  and  "yeast-rings"  :  they  ferment 
dextrose  more  or  less,  but  maltose  and  lactose  scarcely  or 
not  at  all.  The  following  are  their  most  distinctive 
characters  : — P.  suaveolens  produces  a  fruity  odour  during 
fermentation,  and  its  spores  frequently  assume  the  shape 
of  a  segment  of  a  sphere  :  it  appears  therefore  to  be  a 
transitional  form  between  the  genera  Pichia  and  Willia. 
P.  alcoholophila  does  not  form  a  film  on  wort  free  from 
alcohol  unless  air  lias  very  free  access  (see  below).  The 
cells  of  P.  polymorpha  assume  a  great  variety  of  forms. 
The  author  discusses  in  turn  the  most  important  characters 
which  serve  to  distinguish  different  species  of  yeasts,  viz., 
formation,  shape  and  germination  of  spores,  temperature 
limits  of  sporulation,  shape  of  cells,  temperature  limits  of 
vegetative  growth,  formation  of  surface  films,  appearance 
of  giant  colonies,  and  action  on  various  sugars.  Absence 
of  fermenting  power  and  formation  of  hemispherical 
spores  should  no  longer  be  classed  among  the  strictly 
generic  characters  of  the  Pichia  yeasts  (see  this  J.,  1912, 
404).  The  formation  of  a  film  on  sugared  culture  liquids 
is  common  to  Pichia  and  Willia  yeasts,  but  certain  epecies 
do  not  readilj  produce  a  film  on  alcohol-free  liquids  except 
in  presence  of  a  large  volume  of  air.  When  film  tests  arc 
carried  out  in  small  vessels  such  as  Freudenreieh  flasks, 
the  wort  employed  should  be  treated  with  2 — 4  drops  of 
alcohol  per  10  e.c.,  as  this  greatly  facilitates  film  formation 
in  the  case  of  certain  yeasts. — I.  H.  L. 

Alcoholic  fermentation  ;   Influence  of  respirat ion -chromogens 

on .     W.     Palladin    and    S.     Lvoff.     Z.     Garungs- 

physiol.,  1913,  2,  326  ;  Woch.  Bran.,  1913,  30,  511—512. 

The  fermentation  of  expressed  plant  juices  by  dead  yeast 
(zymase)  in  presence  of  air  is  accompanied  by  oxidation 
of  respiration-chromogens  ("  Atmungschromogene")  to 
|.  rinents.  which  influence  adversely  the  fermentative 
-<  n..n  of  v'le  zymase,  possibly  by  oxidising  the  hydn 
required  for  one  of  the  final  steps  in  the  fermentation 
process  (cp.  Kostytsehew.  this  J.,  1913,  207).  In  boiled 
juice,  where  the  conversion  of  pro-chromogens  to  cluomo- 
gens  and  oxidation  of  the  latter  to  pigments  can  no  longer 
take    place,    fermentation    proreeds    vigorously.     In    the 


manufacture  of  wine,  the  interaction  of  various  products 
formed  on  the  one  hand  by  the  yeast  and  on  the  other  by 
the  natural  enzymes  of  the  must,  may  give  rise  to  sub- 
stances which,  especially  in  presence  of  oxygen,  retard 
fermentation,  and  some  of  which  may  be  responsible  for 
the  colour,  aroma  and  flavour  of  the  wine. — .1.  H.  L. 

Brewery  masher  ;  Use  of  Bacillus  Delbruclci  for  the  acidifica  - 

tion  of ,   and  the   influence  of  acidification   on  the 

composition  of  the  wort.      W.    Windisch  and  J.   Klein. 
Woch.  Brau.,  1913,  30,  501—504. 

The  authors  investigated  the  effects  of  acidification  of 
mashes  by  Bac.  Delbriicki  before  and  after  saccharification. 
The  acidity  aimed  at  was  about  11  grm.  (reckoned  as 
I  actic  acid)  per  100  grms.  of  extract,  and  was  attained 
by  inoculating  the  mashes  with  a  small  quantity  of  a 
specially  prepared  "  acid  mash  "  and  then  maintaining  the 
temperature  for  about  2-i — 3\  hours  at  45° — 50°  C.  It 
was  found  that  acidification  prior  to  saccharification  (1) 
did  not  unduly  retard  the  latter  process,  (2)  raised  the 
percentage  yield  of  extract  from  the  malt  by  1-5 — 2  per 
cent.,  and  (3)  increased  the  proportion  of  nitrogen  in  the 
wort  from  0099  to  011  per  cent.  Acidification  after 
saccharification  had  no  influence  on  the  nitrogen-content 
of  the  wort,  and  only  raised  the  yield  of  extract  by  less 
than  0-5  per  cent.  Within  practical  limits,  acidification 
had  no  influence  on  the  degree  of  attenuation  of  the  fer- 
mented wort.  The  author  concludes  that  Bac.  Delbriicki 
is  well  suited  for  systematic  use  in  breweries  for  conferring 
the  right  degree  of  acidity  on  mashes.  The  organism 
grows  well  in  unsaccharified  mashes,  and  the  control  of  the 
degree  of  acidity  produced  offers  no  difficulty.  Par- 
ticulars are  given  respecting  the  cultivation  of  the  organism 
and  the  preparation  of  the  "acid  mash,"  and  further 
experiments  on  a  technical  scale  are  promised. — J.  H.  L. 

Beer ;    Changes  in  the  constitution  of  the  protein  in , 

produced    by    heating    and    by    cooling.     O.    Fiirnrohr. 
Z.  ges.  Brauw.,  1913,  36,  429^31,  438—439. 

When  beer  is  pasteurised  the  protein  undergoes  more  or 
less  change  ;  it  becomes  "  denatured  "  and  under  certain 
conditions  precipitated.  These  changes  occur  more 
readily  in  faintly  acid  than  in  strongly  acid  liquids,  and 
in  some  cases  may  be  brought  about  simply  by  shaking 
or  by  the  action  of  salts  derived  from  beer  bottles  during 
pasteurisation.  The  "denaturing"  of  the  protein, 
whether  caused  by  heating  or  by  strong  cooling,  is  associated 
with  a  diminution  of  the  acidity  of  beers.  Thus,  the 
acidity  of  a  pale  beer  was  reduced  from  00918  grm. 
(calculated  as  lactic  acid)  per  100  c.c,  to  00882  <!rm.  by 
pasteurisation  ;  precisely  the  same  effect  was  produced  In- 
cooling  to  —1°  or  —  2°C,  and  in  this  ease  subsequent 
pasteurisation  further  reduced  the  acidity  to  f>0844  L'rm. 
Determinations  of  the  amounts  of  protein  preoipitable  (1) 
by  zinc  sulphate  (albumoses).  (2)  by  phospbotungstio  boh] 
(albumoses  and  peptones),  and  (3)  by  boiling  (eoagulabk 
protein),  showed  that  the  most  pronounced  chain." « 
occurred  in  the  coagnlable  protein,  which  was  increased  by 
pasteurisation  from  6-17  to  11-1  per  cent,  of  the  total 
protein  present.  Cooling  to  —1°  or  —  2°  ('.  raised  it  from 
617  to  8-33  per  cent.,  and  subsequent  pasteurisation 
further  increased  it  to  8-8  per  cent.  (The  ohilling  of  h.,;. 
prior  to  pasteurisation,  is  therefore  a  partial  safeguard 
against  the  formation  of  protein  turbidity.--.!.  If.  L. 

Report  of  the  Principal  Chemist  of  Oovernmenl  l.nhumlory 
[Examination  of  beer,  brewing  materials,  merayinM 
spirit,  etc]    Set    X  XIV. 

1'  \T1   NTS. 

Drying  Hhu  <n,d  th  lib  [for  hops,  etc\     1:    Tana  r  and 
if.  Biggleston,  Canterbury.     Sag.  Pat  81,0»,  S»p*  16, 
1912 
Hops    eta,  are  supported  above  the  floor  of  .1  drying 
chamber  by  a  frame  adapted  «<•  I*-  rawed  -t  snj  .1. 
period  of  the  drying  operation,  in  such    1  l     •!.- 

tribute  <he  hops  anifonnly  and  loosely  on  the  dryuig  Boor 
I,  ,,,  ,ti,       \fter  bint;  raised  horiaoi  I  dl 
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hIk>vi-  the  drying  floor,  and  after,  the  whole  of  the  hops 
bam  passed  through,  thf  frames  are  folded  bade  on  hinges 

at  the  sides  >o  thai  they  lie  against  the  walls  of  the  drying 
chamber,  thus  leaving  a  clear  outlet  for  moisture,  ami  easy 
auv.«  n>  the  ill  vinir  rtoor. — H.  H. 


minium;    Process  for  assisting 


-   and   apparatus 

leere/or.     \V.  Scott,  Birmingham."    Eng.  Pat.     21. -tin. 
Sept  21,  1912. 
The  apparatus  for  rousing,  or  rousing  and  aerating  liquids 

in  fermentation  consists  of  a  closed  preBsure  vessel  eon- 
neeted  with  a  supply  of  compressed  air  or  carbon  dioxide  ; 
thi>  is  worked  in  oombination  with  one  or  more  closed 
fermenti!  Is   with  a  pipe  extending  from   the  top    ! 

of  the  fermenting  vessel  to  the  pressure  vessel  and  another 
pipe  leading  from  the  bottom  of  the  pressure  vessel  to  the 
bottom  of  the  fermenting  vessel,  the  arrangement  being 
such  that  the  yeast  rises  from  the  fermenting  liquid 
through  the  first  pipe  and  is  collected  in  the  pressure  vessel. 
being  subsequently  transferred  by  means  of  air  pressure 
through  the  pipe  leading  to  the  bottom  of  the  fermenting 
l.-^T.  R  B. 

Ftrmtntation  rat.   0.  Wehrlc.    Fr.  Pat.  455,451,  March  12, 

1913. 

<  1  vim  is  made  for  a  jointless,  iron  fermentation  vat  of 
approximately  rectangular  shape,  the  corners  being 
rounded  and  the  walls  and  bottom  .slightly  curved  out- 
wards. The  upper  edsjes  of  the  walls  are  curved  over  to 
form  a  rim,  the  vat  thus  being  rendered  more  rigid. — L.  E. 

F'  run  nlation  and  distillation  of  molasses  and  other  ferment  - 
able  liquids.  A.  Molhant.  Fr.  Pat.  455,483.  May  25, 
1912. 

The  nee  of  sulphuric  acid  for  acidifying  molasses,  et?., 
prior  to  fermentation,  leacL-  to  incrustation  of  the  evapora- 
ting apparatus.  According  to  the  present  invention,  the 
molaw-  is  neutralised  or  slightly  acidified  with  hydro- 
chloric acid,  danger  of  infection  with  foreign  organisms 
being  prevented  by  the  use  of  yeast  which  has  been  suc- 
'.v]y  cultivated  in  media  containing  formaldehyde 
and  hydrochloric  acid  respectively. — L.  E. 

M aizt  .    Process  of  treatment  of in  the  distillery,  with 

rational   utilisation   of  all  by-products.     E.    A.    Barbet. 
Fr.    Pat.  466,163,  dune   11,    1912. 

BSXLT  ground  maize  is  boiled  for  2\ — 3  hours  with 
water  or  vinasse  acidified  with  5 — 6  per  cent,  of  hydro- 
chloric arid,  and  the  product  is  filtered  through  metal 
Ike  whole  of  the  starch  is  thus  rendered  soluble, 
and  the  maize  germs  are  thoroughly  disintegrated  and 
pa**  through  the  sieves,  carrying  with  them  the  whole  of 
the  maize  oil.  The  spent  grain.-  can  be  utilised  as  fodder 
directly.  The  filtered  syrup  is  boiled  under  a  pressure  of 
about  3  kilo-.,  neutralised,  diluted,  fermented,  and  distilled. 
The  oil  ■  extracted  by  suitable  means  from  the  dried  pi 
cake  obtained  from  the  distillery  vinasse,  and  the  residual 
sake  serves  as  fodder     The  glycerin  may  be  recovered 

from    the    filtered,    concentrated    vinasse    bv    the    pro. 

rihed  in  Fr.  Pat.  449,901  of  1912  (this  J.,  1913,  503). 
A  variant  of  the  pro.  . -t-  in  filtering  the  boiled  and 

neutrdi  e<|  -yrup  tir-t  obtained,  the  pre-s-cake  being  then 

•  aded  hi  clear  I  ■  water  to  extract   the  sugar, 

and   tillered  again.      In  this  case,  the  liquors     cut   to  the 

fermentation  vat  being  perfectly  clear,  Dressed  yeast  of 

•  llent    quality    may    l»e   obtained.      Fully    half   of    tin 
illery  vinasse  may  be  used  for  extracting  the  pre--  -cake, 

the  volume  of  vinasse  from  which  th<-  grycerm  ■  to  be 
red  ix-ini.'  thu-  considerably  reduced. — L.  E. 

•  lUry  vinimses  ;    txtrOOtio*  <'j  <jl *r  •  i  <  •■  " /"/  "Unr  useful 

j,r-  n .     G    P.  Guignard,  Melnn,  end 

EL    I.     A.    M     VPatrigant,    Lille,    Prance.     Eng.    P 

87,  1912.     Under  Int.  Gout.,  Aug.  21,  1912. 

Tirr.    vina---  kporated    tO   dlVUeSI    and    treated    with 

a  quantity  of  sulphuric  acid  sufficient   to  liberate  the 

Is,    particularly    main    acid,    from    their  sail 

ma«s  is  then  extracted  with  strong  alcohol  or  other 


solvent  of  glycerin,  and  the  insoluble  matter,  consisting 
mainly  of  sulphates  and  nitrogenous  substances,  is  separated, 
Prom  the  soluble  portion,  consisting  of  glycerin,  malic  acid 
and  soluble  nitrogenous  bodies,  the  malic-  acid  is  precipitated 
as  calcium  malate  and  the  alcohol  is  recovered  by  distilla- 
tion. The  glycerin  residue  is  dissolved  in  water  and 
employed  for  the  treatment  of  further  masses  of  vinasse 
until  it  becomes  sufficiently  enriched,  when  the  glycerin  is 
finally  extracted  by  absorbing  it  in  hot  a niyl  alcohol,  which 
is  then  separated  from  the  glycerin  by  cooling. — J.  F.  B. 


Wine  lees;    Process  for  working-up 


-  and  recovery  of 
the  potash,  (hem.  Wcrke  vorm.  Dr.  H.  Bvk.  Ger.  Pat. 
263,394,  Aug.  11,  1910. 

Wine  residues  are  mixed  with  a  sufficient  amount  of 
alkaline-earth  to  combine  with  the  tartaric  acid,  and  the 
mixture  is  treated  with  carbon  monoxide  under  pressure  at 
a  high  temperature,  e.g.,  100° — 150°  V.  The  product  is 
filtered,  the  residue  is  treated  with  dilute  sulphuric  acid 
to  recover  the  tartaric  acid,  and  the  potassium  acetate 
is  separated  from  the  filtrate. — T.  F.  B. 

Hops  ;    Method  of  leaching in  the  production  of  beer. 

H.   Schneider,   Essen  on  Ruhr,  Germany.     Eng.   Pat. 
9146,  April  18,  1913. 

See  Fr.  Pat.  447,382  of  1912  ;  this  J.,  1913,  248.— T.  F.  B. 


XIXa.— FOODS. 

Manufacture,  of  cellulose,  from  wood  and  textile  fibres,  and 
utilisation    of    the    waste    liquors.     Konig    and    others. 

See  V. 

« 

Report  of  the  Principal  Chemist  of  Government  Laboratory. 
[Examination  of  dairy  products,  feeding  stuffs,  etc.] 
See  XXIV. 


Patents. 


Tea  leaf;    Drying  of - 


-.     J.  N.  F.  and  A.  F.  Grieg, 
Aberdeen.     Eng.  Pat.  19,195,  Aug.  22,  1912. 

Hot  furnace  gases  pass  through  a  casing  surrounding  a 
rotating  inclined  cylinder  containing  the  leaves ;  the 
latter  then  pass  directly  into  the  centre  of  a  second-stage 
dryer  and  thence  fall  on  to  the  surface  of  a  rotating  cylinder 
through  which  cold  air  passes  to  the  furnace-heater.  This 
air,  when  heated,  is  conducted  through  the  second  dryer 
and  then  through  the  first  dryer. — W.  P.  S. 


Food  products  ;     Predigested  ■ 


-  and  processes  for  pro- 
ducing the  same.  H.  Watkins-Pitchford.  Wevbridge, 
Surrey.     Eng.  Pat.  19,431,  Aug.  24,  1912. 

Finely-divided  lean  meat  is  extracted  with  water  or 
dilute  alkali  solution,  and,  after  the  extractives  have  been 
thus  removed,  is  submitted  to  digestion  at  40°  ('.  with 
papain  (the  ferment  present  in  papaw  fruit,  Carica  Papaya) 
in  the  presence  of  very  dilute  hydrochloric  acid.  Equal 
part-  by  weight  of  the  meat  fibre,  fruit  pulp,  and  dilute 
hydrochloric  acid  (a  few  drops  of  the  acid  per  10  lb.  of 
water)  may  be  employed.  At  the  end  of  about  3  hours, 
the  mixture  fa  heated  to  boiling,  filtered,  and  the  filtrate 
J  concentrated  to  a  syrup,  or  dried  completely  to  form  a 
powder. — W.  P.  S. 

flour   mid   hn  nd  ;     Manufacture   of .     C.    W.    Chit  t  y  . 

Dover.  W.  Jago,  London,  and  Woodlands  Ltd.,  Dover. 
Eng.  Pats.  21.012,  Kept.  14, 1912,  and  6WS,  March  10, 
1913.  Additions  to  Eng.  Pat.  2778,  Feb.  3,  1911  (this 
J.,  1912,  251). 

The  flour  or  dough  is  mixed  with  a  small  proportion  rf 
potassium  persulphate  and  s<  dium  thiosulphate  or  sulphite, 
Trithionic  or  tetrathionie  acids  or  their  salts,  or  mixtures 
of  the  -aim,  mas  also  be  employed  either  alone  or  in 
admixture  with  persulphate,  sulphate,  thiosulphate, 
•    sulphite,  and  malt  preparations. — W.  P.  »S. 
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Flour  ;    Method  of  improving  the  condition  of .     J.  A. 

Wesener,  Chicago,  111.  U.S.  Pat.  1,071.977,  Sept.  2, 
1913. 

The  flour  is  brought  into  intimate  contact  with  anhydrous 
chlorine  gas  diluted  with  an  inert  gas  :  1  lb.  of  chlorine  is 
used  per  5000  to  10,000  lb.  of  flour.— W.  P.  S. 

Food,  commodities ;  Method  of  freezing  or  refrigerating 
easily  damaged .  A.  J.  A.  Ottesen,  Thisted,  Den- 
mark.    Eng.  Pat,  24,244,  Oct,  23,  1912. 

The  freezing  or  refrigerating  is  effected  by  means  of  a 
cooled  liquid,  e.g.,  brine,  containing  ice.  It  is  claimed  that 
in  this  way  penetration  of  salt  into  the  material  being 
refrigerated  is  prevented. — A.  S. 

Protein  compounds  from  fish  ;    Process  for  the  manufacture 

of  soluble .     Naamlooze   Vennootschap  Algemeene 

Uitvinding  Ezploitatie  Maatschappij,  Amsterdam.  Eng. 
Pat.  7700,  April  1,  1913.  Under  Int.  Conv.,  Nov.  6, 
1912. 

One  hundred  kilos,  of  cleaned  fish  are  boiled  in  water  for 
3  hours,  then  washed  with  hot  water,  and  ground  in  a  mill 
with  lime  sludge  (about  10  kilos,  of  calcium  oxide  slaked 
to  a  thick  sludge).  The  mixture  is  stirred  occasionally 
for  about  48  hours,  or  until  the  largest  possible  quantity 
of  soluble  protein  has  been  formed,  then  diluted  with  500 
litres  of  water  and,  after  the  addition  of  500  c.c.  of  40  per 
cent,  ammonia,  carbon  dioxide  is  passed  into  the  liquid 
until  the  lime  is  precipitated  completely  as  calcium  car- 
bonate. The  whole  is  now  heated  to  boiling,  filtered,  and 
the  filtrate  concentrated  under  reduced  pressure  to  a 
syrupy  consistence,  the  syrup  being  then  dried  com- 
pletely in  a  suitable  vac\ium  apparatus. • — W.  P.  S. 

Coffee,  substitute  ;    Process  of  producing  a  ■ .     A.  M.  S. 

Dannebjerg,  H^jslev,  Denmark.  Eng.  Pat.  9970. 
April  28,  1913.     Under  Int.  Conv.,  May  1,  1912. 

A  mixttjke  of  grains  (for  instance,  1  part  of  wheat  and 
2  parts  of  rye),  is  heated  to  100°  C.  in  a  closed  vessel  for 
some  hours  until  a  "  brown  coloured  aromatic  fragrant 
fluid  or  film  "  is  formed  on  the  surface  of  the  grains.  The 
mixture  is  then  cooled  in  the  vessel,  and  roasted,  prefer- 
ably after  the  addition  of  sugar  and  a  small  quantity  of 
raw  or  half-roasted  coffee  berries.  The  powder  obtained 
on  grinding  the  roasted  grains  may  be  mixed  with  a  small 
amount  of  cocoa  or  coffee  substitute. — W.  P.  S. 

Milk  and  other   liquids  ;    Process  and  apparatus  for  the 

sterilisation    of .     H.    Dolter.     Fr.    Pat.    455,694, 

March  19,  1913. 
The  liquid  is  conducted  under  pressure  through  a  spiral 
tube  arranged  in  a  steam-heated  vessel,  having  received 
a  preliminary  heating  in  a  spiral  which  is  surrounded  by 
another  spiral  serving  for  the  discharge  of  the  hot  liquid 
leaving  the  main  heating  spiral.  Electrically  controlled 
valves  are  fitted  on  both  the  inlet  and  outlet  of  the 
apparatus  so  that  the  flow  of  liquid  is  interrupted  should 
the  temperature  or  pressure  diminish  during  the  operation. 
Means  are  also  provided  for  passing  a  current  of  sterilised 
water  under  pressure  through  the  apparatus  before  it  is 
used.— W.  P.  S. 

Margarine  or  other  alimentary  fats  ;  Process  of  manufactur- 
ing  .     A.    Kaufmann    Sonne.     Fr.    Pat.    455,781, 

March  21,  1913. 

A  quantity  of  less  than  0-5  per  cent,  of  a  fruit  acid,  such 
as  citric  acid,  is  added  to  the  fat  or  to  the  milk  with  which 
the  fat  is  churned,  or  to  a  mixture  of  the  fat  and  milk. 

— W.  P.  S. 


555 ;  1913,  158),  it  is  not  necessary  to  use  dimethyl- 
aminoazobenzene  as  indicator,  for  although  in  presence  of 
humic  substances  it  is  difficult  to  get  a  sharp  colour  change 
with  methyl  orange,  satisfactory  results  can  be  obtained 
by  adding  a  slight  excess  of  _Y/10  acid  in  presence  of 
methyl  orange  and  then  titrating  back  with  ,Y/10  potas- 
sium hydroxide  in  presence  of  phenolphthalein.  The 
alcoholic  solution  of  potassium  palmitate  may  be  replaced 
by  an  aqueous  one.  In  order  to  obtain  stable  solutions 
the  palmitic  acid  must  be  free  from  stearic  acid;  the 
commercial  pure  acid  should  be  crystallised  a  few  times 
from  alcohol  before  use.  Potassium  palmitate  solution 
may  be  used  for  the  determination  of  magnesia  in  the  final 
liquors  from  the  manufacture  of  potassium  salts  :  1  c.c. 
of  the  liquor  is  diluted  with  400  c.c.  of  water ;  the  degrees 
of  hardness  (German)  found,  when  divided  by  1-4  give  the 
quantity  of  magnesium  oxide  in  1  c.c.  of  the  liquor. 
Blacher's  method  is  capable  of  such  wide  application  that 
it  will,  in  the  author's  opinion,  eventually  completely 
displace  the  soap  solution  method. — A.  S. 

Hydrogen  sulphide  in  natural  waters  ;    Determination   of 

small    quantities    of- •.     L.    W.     Winkler.     Z.    anal. 

Chem.,  1913,  52,  641—645. 

The  reagents  necessary  are  (a)  a  solution  of  10  grms.  of 
crystallised  sodium  potassium  tartrate,  10  grms.  of 
ammonium  chloride,  and  0-1  grm.  of  lead  acetate  in  suffi- 
cient 5  per  cent,  ammonia  to  make  100  c.c.  and  (b)  a  freshly 
prepared  solution  made  by  dissolving  pure  sodium  sulphide 
(0-1  grm.  per  100  c.c.)  in  concentrated  sodium  nitrate 
solution,  with  the  addition  of  a  little  ammonia.  A 
stoppered  flask  (about  100  c.c.)  is  filled  with  the  water 
to  be  examined,  5  c.c.  of  reagent  «  are  introduced  by 
means  of  a  long-stemmed  pipette  reaching  to  the  bottom 
of  the  flask,  and,  the  flask  being  closed,  the  whole  is  well 
mixed.  The  colour  is  then  matched  by  adding  the  sodium 
sulphide  solution  from  a  burette  to  a  mixture  of  100  c.c.  of 
distilled  water  and  5  c.c.  of  reagent  a.  1  grm.  of  sodium 
sulphide  (Na„S,9H20)  corresponds  to  92-26  c.c.  of  hydrogen 
sulphide  at  6°  C.  and  760  mm.  A  control  experiment  is 
made  in  which  the  volume  of  sidphide  solution  already 
found  is  at  once  introduced  below  the  surface  of  the 
mixture  of  distilled  water  and  reagent  a  in  a  flask  similar 
to  that  containing  the  natural  water.  The  determination 
should  be  made  as  rapidly  as  possible. — F.  Sodn. 

Lithium  in  mineral  waters  ;  Determination  of .     L.  V* . 

Winkler.     Z.     anal.     Chem.,     1913,     52,     628—640. 

Lithium  chloride  is  readily  soluble  in  primary  isobutvl 
alcohol,  and  for  the  separation  of  lithium  from  sodium 
and  potassium  this  solvent  is  to  be  preferred  to  the  more 
disagreeable  amy]  alcohol  used  in  Gooch'a  method.  The 
correction  to  be  made  in  the  ultimate  weight  of  sulphate 
obtained,  due  to  the  slight  solubility  of  sodium  and 
potassium  chlorides,  is  0-5  mgrm.  for  10  c.c.  of  the  alcohol 
employed.  The  water  to  be  examined  is  diluted,  if 
necessary,  so  as  to  reduce  the  "lime-hardness  "  to  100°. 
and  calcium,  magnesium,  etc.,  are  then  precipitated  by 
adding  alkali  hydroxide  and  carbonate.  The  precipitate 
thus  obtained  always  contains  a  portion  of  the  lithium. 
and  it  is  therefore'  dissolved  in  hydrochloric  acid,  the 
solution  made  up  to  the  original  volume,  and  the  pre- 
cipitation repeated.  A  preliminary  concentration  of 
lithium  in  the  alkali  chloride  residue  obtained  by  evapor- 
ating the  combined  filtrates  with  hydrochloric  acid  is 
effected  by  treating  this  with  absolute  alcohol.  The 
lithium  chloride  is  finally  converted  into  sulphate  hv 
repeated  evaporation  with  ammonium  sulphate  solution, 
the  residue  each  time  being  gradually  hcat.-d  to  redness. 

F.   Sonv 


XIXb.— WATER  PURIFICATION;   SANITATION. 

Water  ;    Determination  of  the  hardness  of by  Blachir's 

method.  W.  Pflanz.  Mitt.  Kgl.  Landesanst.  f.  Wasser- 
hyg.  zu  Berlin-Dahlem,  1913,  [17],  141  —  148.  Chem. 
Zentr.,  1913,  2,  1164—1165. 

In  using  potassium  palmitate  solution  for  the  determin- 
ation of  the  temporary  hardness  of  water  (this  J.,  1912, 


Zinc    pipes  ;     Seamless for 

J.  Casbeleucht.,  1913.  56.  936 
1912,508.) 

The  pipes  are  made  from  pure. 

diam.  up  to  80  nun- 


water    supply.     Witt  us. 
«i37.     (See  auo  this  .T., 


hard  "  zinc  and  ha\ 
They  can  be  tin-lined  if  required 
Two  pipes  can  be  joined  in  the-  aaual  manner  bj  widening 

the  end  of  "lie  and  inserting  tin-  end  o]  tin-  other,  ..i 

covering  the  adjacent  end-  with  a  ileen  ring. 
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Tin  solder  is  used,  preferably  with  a  stearine  flux.  The 
Baanufacturc  of  the  pipes  is  simple,  and  their  bending  is 
easy.  The  pipes  are  as  useful  for  water  supply  as  lead 
pipes  ami  have  the  advantage  of  being  much  safer  from 
a  hygienic  standpoint,  as  no  injury  lias  been  found  to  arise 
from  the  traces  of  sino  which  are  dissolved  by  water. 
Zinc  is  cheaper  than  lead  for  this  purpose,  and  on  account 
i>f  its  lightness  the  pipes  do  not  require  sueh  strong  wall 
supj*>rts  SB  lead  pipes.  A  pressure  of  500  atmospheres  is 
required  t>>  hurst  the  pipes.  These  pipes  cannot  be  used 
fur  a  hot  water  supply  on  account  of  the  great  expansion  of 
line- J.  H.  .1. 

Colloid*  in  ifflumts  ;  Colon  rinu  trie  mtihodfor  the  determina- 
tion of .     P.  Rohland.     Z.  anal,  ("hem.,  1913.  52. 

857— 6M. 

The  author's  method  (this  J.,  1913,  209)  is  applicable 
t  •  the  determination  of  colloids  in  the  waste  water  of 
towns  and  in  factory-effluents. — F.  Sodn. 

Purification  oj  dye  works  effluents  by  means  of  colloidal  clay. 
Polz.     See  VI. 


Hudrolmtie  processes  at  causes  of  error  in  the.  determination 
of  iodiw  a  ad  bromine  in  mineral  deposits  and  ivaters. 
Kaschinsky.    See  XXIII. 

Patents. 

ing  or  clarifying  basins  or  the  like  for  the  purification 
of  wast*    imtir,  irith  or  without  the  recovery  of  grease,  or 
the  Hie.     EL  Seubert.  Miinchen,  Germany.     Eng.  Pat. 
\    v.   lfi,  1912. 

The  settling  chamber  consists  of  a  spiral  channel  situated 
uv.-r  a  sediment  chamber  ;  the  walls  forming  the  spiral 
•  on  an  inclined  bottom,  slits  being  provided  in  the 
walls  and  bottom  for  the  passage  of  the  sediment  into  the 
chamber  below.  These  slits  may  be  placed  in  the  inclined 
bottom  in  front  of  the  spiral  walls,  angle-iron  guajds 
placed  below  the  slits  preventing  the  caked  sediment  from 
rising  into  the  spiral  chamber.  An  annular  grease  catcher 
and  channel  may  surround  the  spiral  chamber,  and  a 
•  rake  mav  be  fitted  in  contact  with  the  inclined 
b  ttom.— W.  P.  S." 


Water;    Purification  of .     L.  Drevet  and  A.  Lebigre, 

.-.     Eng.   Pat.   9199,  April   19,   1913.     Under  Int. 

Conv.,  April  23,    1912. 

The  wat-  •  heated  by  means  of  steam  jets  and  then 

passes  into  a  cylindrical  vessel  from  which  it  is  siphoned 
periodically.  The  action  of  the  siphon  operates  ball- 
•  and  valves  by  means  of  which  a  definite  quantity  of 
a  w correcting  solution"  is  mixed  with  the  water.  The 
through  mixing  and  settling  tanks 
and  of  filter-. — YV.  P.  8. 

Al-iminoiilirate  compounds  for  Ike  j/urificalion  of  water  ; 

f'rryri  tt  (,f  m/innfarinring .     P.  do  Briinn.     Fr.  Pat. 

»",.:{<» I.  March  io.  1913.     Under  Int.  Conv.,  Sept.  27, 
ItJi 

■i.i  tion  of  ■odium  silicate  is  added  to  a  solution  of 
un  alun  onteming    odium  chloride,  sulphate, 

phosphate,  the  mixture  is  boiled,  and  the  precipitate 
which  foi  'fleeted,  washed,  dried,  and  calcined. 

— W.  I',  s. 

[Electrolytic]  Process  and  apparatus  for 

ih'    pmrijkation    and  on    of .     L.    ('.    I,. 

nd  M.  Andreaon      I  i.  Pat.  455,327,  Mav  21, 

nut  i»  of  the  effluent  obtained  on  submitting  the 
•n.i  r,t  in  .i  septk  tan!  .  oi  to  nitrifies 
ti«.n.  it  passed  throng]  oi  electrolytic  cell*  contain!  d 

in  a  -uitih-  Each  cell  consists  of  a  wall  which 

form*  th<-  anode,  th<-  cathodes  being  suspended  within  s 
porowa  Teasel  fa  the  cell    Thepoi  be  made 

«.f  carbon  and  H  thode,  in  which  • 

is  applied  abort  t h.  surface  of  tin-  liquid  is  the 
sonrpartmenl       Iftet  eleetrofysfs,  tlu    acid  liquid 


is  removed  from  the  anode  compartment  and  mixed  with 
the  portion  of  the  effluent  which  has  not  been  subjected 
to  electrolysis. — W.  P.  S. 

Disinfectants;     Method   of  producing   solid .     Chem. 

Fabr.  "  Vahrenwald,"  Hanover,  Germany.     Eng.  Pat. 
19,368.  Aug.  23,  1912. 

See  Fr.  Pat.  453,923  of  1912;  this  J.,  1913,  882.  The 
use  of  mixtures  of  phenol  or  cresol  with  sulphuric  acid, 
and  not  phenol-  or  cresol-sulphonic  acids,  is  here  claimed. 

— T.  F.  B. 

Water  sterilised  by  means  of  halogens  or  salts  of  hypohalogen 

acids  ;  Process  for  rendering  tasteless  and  odourless . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat.  455,350, 
March  10,  1913.     Under  Int.  Conv.,  March  14,  1912. 

See  Ger.  Pat.  200,653  of  1912  ;  this  J.,  1913,  840.— T.  F.  B. 

Apparatus  for  determining  the  amount  of  poisonous  or 
inflammable  gases  in  the  air.  Addition  to  Fr.  Pat. 
437,585.     -See  XXIII. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 


Alkaloids  in  plants;    Formation  of .     G.   Ciamician 

and  C.  Ravenna.     Chem.-Zeit.,  1913,  37,  1156—1157. 

Br  inoculating  tobacco  and  Datura  plants  with  different 
organic  substances  the  alkaloid  content  of  the  plants  can 
be  considerably  increased  (see  this  J.,  1911,  1029).  The 
normal  content  of  nicotine  in  the  green  tobacco  plants 
used  in  the  experiments  was  about  0- 1 5  per  cent.,  and  after 
inoculation  with  different  substances  this  was  increased 
as  follows  :  with  pyridine  tartrate,  0-22  per  cent. ;  aspara- 
gine.  025  ;  dextrose,  0215  ;  and  with  benzoic  acid  and 
quinol,  up  to  04  per  cent. — A.  S. 

Belladonna-root    analysis.     J.     C.     Umnev.     Chem.    and 
Drug.,  1913,  83,  436. 

In  the  sale  of  belladonna-root  according  to  the  results  of 
analysis,  discrepancies  of  01  per  cent,  (corresponding  to 
a  difference  in  value  of  about  20  per  cent.)  are  quite 
common,  and  greater  differences  are  sometimes  met  with. 
This  is  probably  due  to  inefficient  sampling.  In  view  of 
the  great  variation  in  alkaloidal  value  of  belladonna -root, 
it  is  recommended  that  in  the  case  of  a  shipment  say  of 
10  bales,  a  sample  of  several  pounds  at  least  should  he 
taken  from  diffen  nt  parts  of  each  bale. — A.  S. 

Gentiana  acaulis  L.  ;  Application  of  the,  biochemical  method 

to    the    study   of .     A    new   glycoside,    gentiacauliv. 

M.  Bridel.     J.  Pharm.  Chim.,  1913,  8,  241—250. 

The  entire  plant  Gentiana  acaulis  L.  was  extracted  with 
alcohol.  When  the  extract  was  subjected  to  the  action 
of  invcrtase  and  emulsin,  changes  were  produced  in  the 
optical  rotation  indicating  the  presence  of  a  glucoside, 
which  was  afterwards  separated  in  a  pure  condition. 
Gentiacauliv.  has  a  strong  yellow  colour  and  the  compo- 
sition C47Heo029.  It  is  readily  soluble  in  water,  hut 
dissolves  with  difficulty  in  alcohol.  In  aqueous  solution 
it  has  |a]n~  — 63-84°,  and  1  grm.  has  the  same  reducing 

fowcr  towards  Fehling's  solution  as  0-27  79  g]  m.  of  dextrose, 
t  is  not  bydrolysed  by  emulsin.  When  heated  with  dilute 
sulphuric  acid,  genttacaulein,  and  a  pentose,  probably 
xylose,  are  produced.  The  former  substance  crystallise* 
from  alcohol  and   water  in  yellow  needles,  is  phenolic  in 

character,  and  unit    ;>t  177   <'.     P.  Shi>n. 

Patents. 

Hydrogenising  unsaturated  compounds;    Prongs  for . 

A.    Bkita,    Karlsruhe,    Germany.     Eng.    Pat.    28,754. 
Aug.  19,  1912.     Addition  to  Eng.  Pat.  IH.d'if;  of  nil'.'. 

dated  Sept.   IK,  1911. 

I-,  the  examples  of  the  procc  d<  cribed  in  the  principal 
patent   (  •'•   l'i     Pat.   447,420  of   1912;    thii    J.,   1913,  253) 
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the  use  of  a  small  quantity  of  dilute  acid  is  mentioned. 
This  is  not  always  necessary,  since  in  many  cases  the 
reaction  can  be  carried  out  by  passing  hydrogen  through 
a  mixture  of  the  substance  to  be  reduced  and  a  solution 
of  the  salt.— T.  F.  B. 

Calcium  salt  of  acetylsalicylic  acid  ;   Process  for  the  manu- 
facture of  a .     N.  V.  Koninklijke  Pharniaceutische 

Fabriek,  voorheen  Brocades  en  Stheeman,  Meppcl, 
Holland.  Eng.  Pat.  390,  Jan.  6,  1913.  Under  Int. 
Conv.,  Nov.  12,  1912. 

When  acetylsalicylic  acid  is  treated  with  calcium 
hydroxide  in  presence  of  water,  at  low  temperatures, 
a  calcium  salt  of  acetylsalicylic  acid  separates  from  the 
liquid.  After  drying  and  powdering,  a  product  containing 
about  5  per  cent,  of  water  and  13  to  13-5  per  cent,  of 
cabium  oxide  is  obtained;  it  is  nearly  odourless,  and 
possesses  a  slightly  acid  reaction. — T.  F.  B. 

Diethylbromoaeetylurea  ;    Process  for   producing 


Hefti,     Altstetten,     Switzerland.     Eng.     Pat.     13,433, 
June  10,  1913.     Under  Int.  Conv.,  Aug.  23,  1912. 

Diethylbromo-acetylcyanic  acid  is  obtained  by  the 
action  of  mercury  or  silver  cyanate  on  a  halogenide  of 
diethylbromo-acetic  acid,  e.g.,  by  heating  in  presence  of 
benzine :  it  is  converted  directly  into  diethylbromo- 
acetylurea by  treatment  with  ammonia. — T.  F.  B. 

Betaine   hydrochloride  ;     Manufacture   of .     Act.-Ges. 

f.  Anilinfabr.,  Treptow,  Germany.     Eng.  Pat.   15,161, 
July  1,  1913.     Under  Int.  Conv.,  Oct.  16,  1912. 

The  hydrochloride  of  the  methyl  ester  of  aminoacetic 
acid  is  converted  into  betaine  hydrochloride  by  heating 
with  methyl  alcohol.— T.  F.  B. 

Esters  of  polyhalogen  compounds  with  therapeutically  - 
active  acids.  R.  WolfTenstein,  Berlin.  U.S.  Pat. 
1,072,289,  Sept.  2,  1913. 

The  trichlorobutyl  ester  of  salicylic  acid  is  produced  by 
heating  salicylic  acid  chloride  with  tertiary  trichlorobutyl 
alcohol,  treating  the  product  with  dilute  soda  solution 
and  with  petroleum  spirit,  and  allowing  the  ester  to 
crystallise.  It  is  a  crystalline  compound  of  rn.pt. 
81'°— 82°  C,  b.pt.  170°  C.  with  slight  decomposition, 
soluble  in  alcohol,  ether,  and  petroleum  spirit,  and  sparingly 
soluble  in  water. — T.  F.  B. 

Acetaldehyde  from  acetylene  ;    Process  for  prejxiring . 

Consort,  f.  Elektrochem.  Industrie  G.  m.  b.  H.     Fr.  Pat. 
455,370,  Feb.  22,  1913. 

The  most  favourable  condition  for  the  formation  of 
acetaldehyde  from  acetylene,  mercuric  oxide,  and  sulphuric 
acid  is  found  to  be  attained  if  the  sulphuric  acid  is  employed 
in  the  dilute  state,  and  not  concentrated,  as  formerly 
supposed.  The  liquid  should  contain  not  more  than 
60  grms.  of  S04  per  litre,  and  the  temperature  should 
be  kept  above  the  boiling  point  of  the  aldehyde,  e.g., 
about  70° — 80°  C.  The  yield  is  stated  to  be  almost 
quantitative,  whilst  the  mercury  is  recovered  in  the 
form  of  metal,  and  can  be  converted,  after  the  reaction, 
into  oxides  by  anodic  oxidation  in  an  alkaline  electrolyte  ; 
the  mixture  of  oxides  thus  formed  is  treated  with  dilute 
sulphuric  acid  and  used  for  a  fresh  operation. — T.  F.  B. 


at  temperatures  not  exceeding  40°  C,  and  an  energetic 
circulation  of  the  liquid  should  be  maintained.  Relatively 
dilute  solutions  of  glyoxylate  should  be  used,  containing, 
for  example,  10  to  20  per  cent,  of  potassium  glyoxylate. 

— T.  F.  B. 

Glyoxylic  acid  or  glyoxylatcs  ;    Process  for  pupating 


Dihydroxi/dicirboxylic  acids;    Process  for  preparing . 

Royal  Baking  Powder  Co.     Fr.  Pat.  455,972,  Juno  6, 
l'.U2. 

In k  reduction  of  glyoxylic  acid  or  a  glyoxylate  to  a 
dihydroxydicarboxylic  acid  (tartaric  or  raccmic  acid) 
is  effected  elcctrolytically,  in  a  cell  in  which  the  anode 
and  cathode  compartments  are  separated  by  a  porous 
diaphragm.  The  solution  in  the  cathode  compartment 
is  neutral  or  alkaline,  and  may  contain  besides  t  he  gl yoxylic 
acid,  other  electrolytes  of  higher  conduct  ivity,  e.g., 
potassium  sulphate.  The  solution  in  the  anode  com- 
partment contains  an  inorganic  compound,  preferably  an 
acid  or  salt,  such  as  a  chloride.     The  reduction  is  effect)  'I 


Royal  Baking  Powder  Co.     Fr.  Pat.  456,156,  June   11, 
1912. 

Oxalic  acid  or  an  oxalate  is  reduced  to  glyoxylic  acid  or  a 
glyoxylate  by  means  of  an  amalgam  of  an  alkali  or 
alkaline-earth  metal,  which  may  be  produced  elcctro- 
lytically in  one  compartment  of  a  cell  and  used  in  the 
other.  Sodium  or  potassium  amalgam  appears  to  give 
the  best  results.  The  process  may  be  carried  out  in 
presence  of  free  acid.  It  is  advisable  that  the  temperature 
should  not  exceed  20°  C,  and  that  the  concentration 
of  the  solution  should  not  be  greater  than  25  grms.  of 
oxalic  acid  per  100  c.c.  ;  it  is  also  advantageous  to 
circulate  and  agitate  the  mixture  during  the  reaction. 
Example  :  800  c.c.  of  a  solution  containing  90  grms.  of 
anhydrous  oxalic  acid  and  100  grms.  of  sulphuric  acid 
is  introduced  into  the  reduction  cell ;  400  c.c.  of  a 
solution  of  a  potassium  compound  (e.g.,  150  grms.  of 
potassium  hydroxide)  is  introduced  into  the  electrolytic 
cell  and  submitted  to  a  current  of  about  12  amperes. 
The  amalgam  formed  is  caused  to  circulate  towards  the 
reduction  chamber,  where  the  oxalic  acid  is  rapidly 
reduced  ;   the  reaction  is  complete  in  about  5£  hours. 

— T.  F.  B. 

i-Ketones  of  the  quinoline  series  ;  Process  for  obtaining 

A.  Kaufmann.     Fr.  Pat.  456,254,  April  2,  1913. 

When  4-cyanoquinoline  or  a  derivative  thereof  is  treated 
with  Grignard's  reagent  (organo-magnesium  iodide), 
a  violent  reaction  takes  place ;  the  products  are  decom- 
posed by  water,  ammonia  being  liberated  and  a  quinobne- 
4-ketone  produced.  The  preparation  and  properties  of 
4-methylquinolylketone,  4-phenylquinolylketonc,  and 
4-methvl-6-methoxyquinolylketone  are  described. 

— T.  F.  B. 

Amines  from  the  corresponding  nitro  compound*  ;    Process 

for  preparing .     Badische  Anilin  und  Soda  Fabrik. 

Ger.  Pat.  263,396,  March  29,  1912. 

Vapours  of  the  nitro  compound  to  be  reduced  arc  passed, 
together  with  hydrogen  or  a  gas  containing  hydrogen, 
over  a  citalyst  consisting  of  silver  or  gold,  either  alone  or 
mixed,  or  in  mixtures  with  other  metals,  with  or  without 
the  use  of  a  contact  support.  By  using  the  metals  in  ■ 
finely  divided  condition,  it  is  stited  that  reduction  can 
b>  effected  at  a  lower  temperature  (e.g.,  2001 — 250  C.) 
than  with  copper,  for  example.  The  yield  of  pore  amino 
compound  is  said  to  be  almost  quantitative. — T.  F.  B. 

Compounds    containing    antimony    and    glytoUic    acid ; 

Process  for  preparing .     ('hem.  Werke  vorm.  Dr.  H. 

Byk.     Ger.   Pat.  263,466,  .Ian.   27,   1911. 

(mm i-M i  m>s  containing  about  30  per  cent,  of  antimonj  are 
obtained  by  evaporating  to  dryness  or  crystallising  the 
solutions  produced   by  the  action  of  aqueous  solutions 

of  glyeollio  acid  or  its  salts  on  antimony  aad  its  com- 
pounds.— T.  F.  B. 


(h. 


in. 


Allyl   compounds;     Proem   for    preparing  — 

Fahr.  auf.  Acticn.  vonn.  K.  Sobering.  Ger.  Pal 
263,456,  June  29,  1912. 
j  A  moho-  or  diglyoeride  of  the  type,  (',11  "II  0  \' .  >-i 
C,H§(OH)(OAc)„  where  Ac  represents  an  acid  residue, 
is  treated  with  formic  acid,  preferably  in  presence  ol  ■< 
.ii  'lytic  agent,  such  as  oxalii  acid  or  ammonium  chloride 
The  acidic  groups  are  partlj  or  wholly  eliminated 

ing  to  the  amount  of  formic  acid  u.-ed.       When  the  prodtu  t 

is  heated,  allyl  formate,  or  ;i   mixture  of  ally!  format 
frith  th"  e-t   I  <d  allyl  alcohol  ooi responding  t<>  the  acyl 
group  in  the  glyoeride,  is  obtained:    allyl  aloohol  it- II 
may  also  he  present  m  the  distillate,  the  conotiturnl 
irtuoh  ■  m   !•     -  parated  bj    In*  tkmatioa      1    I    B. 


cl  xxi.— photographic  materials,  cl.  xxiii.— analytical  processes.   [Oct.  is,  ioia. 


!>ui,,,ii>oA\'-iiiht/(iro.r!/<ir.<tiiob<»:tn<  :    Preparation  of 

mrmttal  derivatives  of sohiM*  in  u-attr.    Farbwerke 

rm.  Meister,  Lucius,  and  Briining.     Ger.  Pat.  263.400, 

April  2.  1912.     Addition  to  Ger.  Pat.  245.756  (see  this 

J.,  1918,  tu>4). 

:;  Nitko-   or   3^mino-4-hydroxybenaene-l-arsinio  acid  is 

heated  in  aqueous  solution  with  the  amount  of  formalde- 

hyde-sulphoxyiate  necessary  for  the  reduction  and  for 

the    formation    oi    the  sulphoxylate  derivative  ;     hydro - 

ralphtta  may  also  be  added.     By  this  modification  the 

nation  of  the  easily  decomposed  dwminodihydroxy- 

oobensene  is  avoided. — T.  F.  B. 

Dihudroxudiearboxylk  acids  and  their  compounds;    Pro- 

,tl.iU     0j .     Janson     Cohb,     Pearson     and     Co., 

Bdon.     From  A.  Cox.  New  York.     Eng.  Pat.  12,467, 
Ha]  85,  1918- 
See  Fr.  P.t.  456,978  of  1912;    preceding.— T.  P.  B. 

,w/i,  acid  and  Ut  salts  ;   Production  of .    Janson 

raon  and  Co..  London.     From  A.  Cox,  New 

k,     Bng.  Pat  12.40S.  .May  2.3,  1912. 

Bai  Fr.   Pat  456,106  of  1912:    preceding.     Reference  is 

directed   in   pursuance   of    Scot    7.   Sub-Sect.   4,   of  the 

nts  and  Designs  Act,  1907,  to  Eng.  Pat.  3090  of  1896. 

— T.  F.  B. 

Alkaloid-  «f  the  opimm  group  :  Process  for  the  manufacture 

o  halogen  acid  double  salts  of .     R.  C.  Ade, 

and  The  Hoffmann  Lb  Roche  Chemical  Works,  Ltd., 
London.     Bng.  Pat  3402,  Feb.  10,  1913. 

SkkI/.S.  l'at.  1.069.954  of  1913;  this  J.,  1913, 925.—  T.F.B. 

Pharmaceutical     [eopper-Jectrainl     compound.      M.     von 

oen,  Bonn.  K.  Meissen.  Hohenhonnef,  and  A.  Strauss, 

•nun     Assignors    to    Farbenfabr.    vorm.    F.    Bayer 

and   Co.,    Hberfeld,   Qennany.     U.S.    Pat.    1,072,745, 

..    1913. 

8       Bng.  Pat.  8850  of  1913  ;  this  J.,  1913,  672.— T.  F.  B. 

JJkumnUy-uTon^phosphorus  compounds  and  a  process  of 
malting  same.  K.  Preiswerk,  Assignor  to  Soc.  of  Chem. 
[ndustry  in  Baale,  Basle.  U.S.  Pat  1,072,989,  Sept.  9, 
1913 

-   0  of  1912  ;  this  J.,  1913,  108.— T.F.B. 

Vitnks  ■   Process  for  producing .    Farbenfabr.  vorrr. 

F.  Ba'v.r  and  Co,  Fr.  Pat  456.086,  March  28,  1913. 
Under'  Int.  Conv.,   April  4,    1912. 

86f,8i3  and  969,864  of  1912;    this  J., 
873.— T.  F.  B. 


XXI.     PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

I'M  I.MS. 

i  nameh  on  flat  .  opaline,  and  similar  supports, 
ily  on  cot  faces  ;  Process  for  obtaining . 

K   I'   i  Pat 46    386, Feb.  23,  1913.  Under 

],,t  I  ..  1912. 

raph  i-  printed  in  the  osnal  manner  on  a  flat 

gU»-  oi  other  support  coated   with   Mchromated  gum, 

after   developn*  dusted    with   enamel    colour: 

and  vitnfi«-d  ah  u«ual  ;    tin-  papperl  is  then  transferred 

tabk  avoid,  when  k ted  to  nearly  ite  melting 

■  1  to  the  di  tired  shape.-   T.  I'.  B. 

andlfu  lite.     A.  \V.  Ifathys,  London. 
■•  ofrov  and  1    0.  Wilcox,  Kan  a    CKy, 
M-.  Ei  .    Hi    8676,  Feb.   I.  1913. 

hEK  Yx.  l'*t.  ».,«. 229  of  1913;    thi-.I.,  1913,  885.— T.  F.  B. 

logrophu  "  papers;    Toning   bath 

for — — .    Chem.  Fabr.  aui  Action, 

Bering.  19,    1913 

»    8,   1912. 

1918;  thi-.f.,  1913,712.—  T.F.15 


XXII.— EXPLOSIVES  ;    MATCHES. 

Patents. 

Explosives;     Manufacture   of  primary .     R.    Calvet, 

Baroelona,   Spain.     Eng.   Pat.   9597,   April    23,    1913. 
Under  Int.  Conv.,  June  11,  1912. 

The  detonating  composition  consists  of  potassium  chlorate 
or  perchlorate  (2i — 3  parts)  and  a  sulphocyanogcn  com- 
pound (1  part).  The  following  compounds  are  men- 
tioned:— Persulphocyanic  acid,  disulphocyanic  acid,  or 
suitable   derivatives,   such  as  the   copper   or  lead   salts. 

— G.  W.  McD. 

Explosive.     J.     F.     O'Brien,     Chicago,     111.     U.S.     Pat. 
1,071,949,  Sept.  2,  1913. 

Claim  is  made  for  the  following  mixture  : — Potassium 
chlorate  (87  parts),  naphthalene  (6i),  asphalt  (6£),  crude 
oil  distillate  ( 1  i),  and  silica  (44  parts).  Powdered  charcoal 
and  potassium  ferrocyanide  may  also  be  added. 

— G.  W.  McD. 


Priming  or  fulminating  compositions  ;  Preparation  of  - 
C.   Claessen.     Fr.   Pat.  455,369,  Feb.   21,   1913. 


Nitrogen  sulphide  is  used  alone,  or  in  combination  with 
oxidising  substances  such  as  potassium  chlorate,  lead 
peroxide,  barium  nitrate,  lead  nitrate,  potassium  per- 
manganate, etc.,  in  primers  and  percussion  caps.- — T.  St. 

Match-boxes  ;    Manvfacture  of  the  coating  for  the  striking 

surfaces    of .     J.    Nartowski.     Fr.     Pat.    455,578, 

March  15,  1913. 
Claim  is  made  for  the  following  compositions: — (1)  For 
matches  with  red  phosphorus  and  with  "nitromanite  "  : 
potassium  chlorate  4,  catechu  2,  emery  2,  finely  powdered 
bearberry  leaves  1,  water  about  30  parts.  (2)  For  all 
matches  without  red  phosphorus ;  potassium  chlorate  4, 
catechu  2,  emery  2,  red  antimony  sulphide  1,  finely 
powdered  bearberry  leaves  1,  red  phosphorus  0-55,  water 
about  30  parts.  In  both  compositions  the  catechu  may 
be  replaced  by  an  equivalent  amount  of  logwood  extract. 

— T.  St. 

Explosives.     H.  P.  Bostaph,  Detroit,  U.S.A.     Eng.  Pat. 
8583,  April  11,  1913.     Under  Int.  Conv.,  April  11,  1912. 

See  U.S.  Pat.  1,038,275  of  1912;  this  J.,  1912, 955.— T.F.B. 

Explosive.     F.  Raschig,  Ludwigshafen  on  Rhine,  Germany. 
U.S.  Pat.  1,072,032,  Sept.  2, 1913. 

See  Eng.  Pat.  29,696  of  1912  ;  this  J.,  1913,  454.— T.  F.  B. 

Explosive.  F.  Raschig.  Fr.  Pat,  455,902,  March  5,  1913. 
See  Eng.  Pat.  29,696  of  1912  ;  this  J.,  1913,  454.— T.  F.  B. 


XXIII.— ANALYTICAL  PROCESSES. 

Iodine  and  bromine  in  mineral  deposits  and  waters  ;  Hydro- 
lytic  processes  as  causes  of  error  in  the  determination 

of .     P.  Kaschinsky.      Z.  angew.  Chem.,  1913,  26, 

492—491. 

In  the  analysis  of  mineral  waters  containing  iodides  and 
bromidee  in  presence  of  magnesium  salts,  a  considerable 

or  even  total  loss  oi  these  halogens  may  occur  during  tin 
ignition  of  the  dried  residue  owing  to  the  hydrolysis  of  the 
magnesium  sail  thus:  MgX2  +  2H20-Mg(()H),  +  21l\. 
Tin  .  fact  ha  been  confirmed  by  the  author  who  has  studied 
I  Ik-  results  obtained  under  different  conditions  of  heating. 

It  i-  necessary  therefore  to  remove  the  magnesium  hy 
precipitation  before  proceeding  to  the  determination  oi 

the  Iodine  and  bromine.      Two  litres  of  water  were  treated 

before  evaporation  with  a  quantity  of  potassium  hydroxide 
more  than  sufficient  for  the  complete  precipitation  of  the 
magnesia.  The  water  was  evaporated  to  a  volume  of  50 — 
100  e.e.,  Ihm  filtered,  the  precipitate  washed,  and  the 
filtrate  and  frBshittgS  evaporated  until  a  solid  dep 
began  to  separate,  then  treated  with  two  or  three  times 
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its  volume  of  95  per  cent,  alcohol  and  allowed  to  stand 
for  about  12  hours ;  the  deposit  filtered  off  and  washed 
with  alcohol.  The  filtrate  and  washings  were  evaporated 
and  the  precipitation  with  alcohol  repeated  five  or  six 
times,  5  drops  of  20  per  cent,  potassium  hydroxide  solution 
being  added  each  time  before  evaporating  the  alcohol. 
When  the  residue  finally  obtained  was  gently  ignited  no  acid 
fumes  were  evolved,  as  was  the  case  when  the  magnesia  had 
not  been  previously  separated,  and  normal  values  for 
iodine  and  bromine  were  obtained. — J.  F.  B. 

Iodine  [sodium   iodide] ;    Recovery  of ■  from  residues. 

H.  W.  Gill.     Analyst,  1913,  38,  409. 

If  sodium  iodide  be  used  instead  of  potassium  iodide  in 
preparing  iodine  solutions  for  iodometric  analysis,  the 
whole  of  the  iodine  present  as  sodium  iodide  can  subse- 
quently be  recovered  by  evaporating  to  dryness  and 
extracting  the  dried  residue  in  a  Soxhlet  apparatus  with 
absolute  alcohol,  in  which  sodium  iodide  is  soluble. — A.  S. 

Palladium  ;  Separation  of from  gold,platin urn,  rhodium 

and  iridium.  Applicability  of  dimethylglyoxime.  M. 
Wunder  and  V.  Thiiringer.  Z.  anal.  Chem.,  1913,  52, 
660—664.     (See  also  this  J.,  1912,  663,  920  ;   1913,  111.) 

From  hydrochloric  acid  solution  gold  is  completely  pre- 
cipitated in  the  metallic  state  by  boiling  with  dimethyl- 
glyoxime.  It  may  be  separated  from  palladium  by  adding 
ammonium  oxalate  to  the  chloride  solution,  warming 
for  some  hours  at  a  temperature  not  above  60°  C,  adding 
dilute  sulphuric  acid,  and  filtering  off  the  precipitated 
gold.  The  filtrate,  after  neutralising  with  ammonia, 
is  acidified  with  hydrochloric  acid,  heated  to  boiling, 
treated  with  dimethylglyoxime,  and  allowed  to  cool,  the 
precipitate  being  then  washed  with  warm  water,  and  the 
palladium  reduced  in  a  current  of  hydrogen  and 
allowed  to  cool  in  a  current  of  carbon  dioxide.  Platinum 
is  separated  from  palladium  by  evaporating  the  solu- 
tion, containing  no  free  acid,  to  small  bulk,  saturating 
with  ammonium  chloride,  allowing  to  stand  for  two  days, 
and  washing  the  precipitate  with  saturated  ammonium 
chloride  solution  ;  palladium  is  then  precipitated  as  before 
in  the  filtrate.  A  solution  containing  palladium  and 
rhodium  or  iridium,  as  chlorides,  is  treated  with  a  little 
hydrochloric  acid,  heated  to  boiling,  and  treated  with 
dimethylglyoxime  to  separate  the  palladium  ;  the  filtrate 
is  then  evaporated  to  small  bulk,  treated  with  hydrochloric 
acid  and  a  little  sodium  chlorate,  to  decompose  excess  of 
the  glyoxime,  and  reduced  with  magnesium.  Dimethyl- 
glyoxime is  far  more  sensitive  than  ammonium  chloride 
as  a  reagent  for  platinum ;  even  with  traces,  it  gives,  on 
boiling,  a  characteristic  bronze -coloured  flocculcnt  precipi- 
tate.— F.  Sodn. 

M<rcury;     Determination    of   small    quantities    of in 

organic  substances.  S.  Lomholt  and  J.  A.  Christiansen. 
Biochem.  Zeits.,  1913,  55,  216—223. 

The  method  consists  in  decomposing  the  organic  matter, 
precipitating  the  mercury  as  sulphide  in  the  presence  of 
copper  salts,  dissolving  the  mixed  sulphides,  and  electro- 
lytically  depositing  the  mercury  on  gold-foil.  Solid 
organic  substances  are  destroyed  by  treatment  with  fuming 
nitric  acid ;  when  much  fat  is  present,  the  mixture  may 
be  cooled,  the  liquid  portion  separated  from  the  fattv 
layer  and  the  oxidation  completed  by  means  of  perman- 
ganate. The  clear  oxidised  solution  is  neutralised  partially 
with  ammonia,  005  grm.  of  crystallised  copper  sulphate  is 
added,  and  the  solution  is  saturated  with  hydrogen 
sulphide.  The  mixed  sulphides  are  collected  on  an  asbe-tcw 
filter,  washed,  and  dissolved  in  hydrochloric  acid  containing 
a  small  quantity  of  nitric  acid.  After  washing  the  asbeetos 
filter  from  which  the  sulphides  have  been  dissolved,  the 
solution,  measuring  about  40  c.c,  is  submitted  to  electro- 
lysis. The  anode  consists  of  a  platinum  wire  and  the 
cathode  of  a  piece  of  gold-foil  1  by  2  cm.  in  area  ;  a  current 
of  1-5  volts  and  1  milliampcrc  is  employed  and  the  electro 
lysis  is  continued  for  about  18  hours.  The  "old  cathode 
is  then  rinsed  with  water,  dried  over  sulphuric  acid,  and 
weighed;  it  is  next  heated  strongly  in  a  glass  tube  in  a 
current  of  hydrogen  (to  prevent  oxidation  of  traces  of 


copper  which  are  deposited),  cooled,  and  again  weighed. 
The  difference  between  the  two  weights  gives  the  quantity 
of  mercury  present. — W.  P.  S. 

Moisture  and  ash  content  of  coke.      Wagener.     See   11  a. 

Dzterminat ion  of  hydrogen,  nitrogen,  and  methane  in  gas  by 
combustion  in  a  quartz  tube.     Mathers  and  Lee.     See  IIa. 

Determination  of  chlorine   in   rag  flock.     Black.     See   V. 

Determination  of  rosin  in  paper.     Sammet.     See  V. 

Rapid    method   of  determining   sulphur    in    burnt   pyrites. 
Sznajder.     See  VII. 

Quantitative   precipitation    of   tungstic    arid    by    aromatic 
amines.     Kafka.     See  VII. 

Action  of  a  soluble  ferrocyemide  in  excess  on  solution*  of 
zinc,  copper,  and  nickel,  and  volumetric  methods  based 
on  same.     Meurice.     See  VII. 

Precipitation    of  aluminium   hydroxide   and   separation   of 
the  same  front  chromium.     Jakob.     Sec  VII. 

Characteristic  reaction  for  bromine.      Cuareschi.     See  VII. 

Volumetric   determination   of   phosphorus    in    steel   by    the 
method  of  Macagno.     Wdowiszewski.     See  X. 

[Determination    of]    Vanadium    if    steel    by    tfu     hydrogen 
peroxide  colour  method.     McCabe.     See   X. 

Determination    of   cobalt    and    uranium    in    slid.     Konig. 

See  X. 

Analysis  of  aluminium.     C'zoehralski.     See   X. 

Examinution    of    wood    [tuna]    oil.     Detection     of   gurjuu 
balsam  and  sesame   oil.     Utz.     Sec    XII. 

Determination  of  caoutchouc  in  raw  rubber.     Marquis  and 
Heim.     .S'ee  XIV. 

Determination  of  sulphur  in  rubber.     Deussen.     Set    A  IV. 

Determination  of  the  citric  acid  soluble  phosphoric  acid  in 
basic  slag.     Popp.     See  XVI. 

Analysis  of  maple products.     I.     An  electrical  conductivity 
lest  for  purity  of  maple  syrup.     Snell.     See  XVII. 

Determination  of  the  fuirdncss  of  water  by  Bluchers  method. 
Ptlanz.     See    XIXn. 

Determination  of  small  quantities  <>f  hyarogen  svlfhUk   in 

natural  waters.     Winkler.     Si  •    X  1  X  m. 

Determination   of  lithium    in    minimi    waters.     Winkler. 
See  XIXn. 

Golourimitrii  di  termination  of  colloids  in  effliti  nt*.     Rnhlaiul. 
See  XIX  it. 

Belladonna  root  analysis.      I  'inney.      8«    XV 

Patents. 

Oxygen  in  a  gaseous  mixture  .    Methods  and  apparatus  for 

ascertaining  tin    proportion  of      -  .1.  < 'alaf.it    J    l...>n, 

Madrid.     Ing.  Pat.    nil.   K.I..    Is.   1918. 
Use  is  made  of  the  fact  that  the  temperature  <>f  ■  Same 

is  dependent    Oft  the   proportion   ol  Oxygen  in  the  an   -up- 

Dorting  combustion.  A  thermometer  of  special  form 
;  mpfoyed,  the  bulh  being  surrounded  by  spongj  platinum 
wires  which  act  as  the  burner.  The  aii  b  paaeed 
wool,  and  pumice  saturated  rith  methyl  aleohol,  and 
combustion  commences  «rhen  K  i  omea  In  eontaef  with  the 
spongy  platinum.    ,;  ff-  HOD. 


Cl.  XXIV.- MISCELLANEOUS   ABSTRACTS. 


[Oct.  15,  1913. 


Outical   uisuuiufiiri      F.    Lagoutte,    Brussels.     Eng.    Pat. 
711. July  H,  HU3.     Under  Int.  Conv.,  July  22,  1912. 

Ihstkau  <'f  having  the  translucent  discs  mounted  in  a 

scope  they  arc  mounted  on  a  movable  carrier  attached 

lamp,  bo  that  any  desired  plate  can  be  illuminated  by 

the  lamp.    The  worker  can  thus  watch  the  pyrometer 

and  the  furnaoe  at  the  Bame  time. — G.  W.  McD. 


MWW  or  iiifitifiivmhlt  gases  in  the  air  ;    Apparatus  for 

tiling    the    amount    of .     A.     Ouasco.     First 

Wditi.m.  dand  Feb.    12.   1913,  to  Fr.   Pat.   437,685, 
B,   1011  (this  J.,  1912,  560). 

Tut:  differential  thermometer  is  arranged  so  that  when 
the  bulbs  are  at  the  same  temperature  the  indicating  liquid 

boDy  within  the  bulb  coated  with  catalytic  material. 
and  the  graduated  scale  begins  at  the  connection  of  this 
bulb  with  the  capillary  tube.  By  this  means,  shoidd  the 
besting  be  sufficient  to  drive  the  whole  of  the  liquid  into 
the  cooler  bulb,  the  liquid  will  always  return  to  the  initial 
position  when  the  bulbs  are  at  the  same  temperature.  : 
In  a  modified  construction  which  effects  the  same  object, 
the  scale  begins  at  an  enlargement  of  the  capillary  tube 
which  normally  contains  the  whole  of  the  indicating 
liquid,  and  a  second  enlargement  is  provided  beyond  the 

.  of  sufficient   capacity  to  contain  the  whole  of  the 
liquid. — A.  T.  L. 

Dauit*  of  gate*  ;    Process  and  apparatus  for  determining 

.     F.  E.  Wolf.     Fr.  Pat.  456,295,  April  3,  1913. 

Dnder  Int.  Conv.,  April  15,  1912. 
Thk  density  is  determined  by  measuring  the  pressure 
required  to  force  a  given  volume  of  gas  through  an  orifice 
in  a  green  time,  or  the  volume  of  gas  which  flows  through 
the  orifice  in  a  given  time  under  a  given  pressure.  The 
pressure  or  volume  measured  is  proportional  or  inversely 
proportional  to  the  density,  and  the  apparatus  is  calibrated  i 
with  hydrogen  or  other  gas  of  known  density.  In  the 
form  of  apparatus  described,  two  gases  whose  densities   j 

.  be  compared  are  forced  in  equal  quantities,  by  two 

-iinilar  pumps  driven  from  the  same  shaft,  through  separate 

rvom  baring  discharge  orifices  of  equal  size.    The 

-voirs    are    connected    with    a    differential    pressure 

^hich   indicates   the   difference    in    the    pressures 

rired  to  discharge  the  gases  at  the  same  rate. — A.  T.  L. 

Empid  method  and  apparatus  for  the  determination  "j  carbon 
leei  am)  iron  alloys.     Fr.  Pat.  455,738.     Sec  X. 


XXIV.     MISCELLANEOUS  ABSTRACTS. 

fme-umteui  "J  th>    leaves  oj  Salts   caprea.    1.  Bolin. 
7.    phyaioL  Chem.,  1918,  87,  182—183. 

Lbatm  of  Balix  tapna,  gathered  in  l!»12,  were  found 

il.le  of  hydrolyamg  amygdalin  and  salicm  but   at  it  In  i 

a    nor  p-methylglucoside,  whereat  Icavei  from  the  same 

1911  hydrolystd  all  except    a-metbylglucoside. 

Thr   author  roiiclud'-   that    (1)  the   leaves  may  contain 

at  least  three  enzymes,  viz.,  emygdalase,  eahcase    si  d 

espsMc   r,f  decomposing    fl-methylglucoside, 

■    ••    ■  r  /.Vine,  ;ij,d  (3)  the  eiiy.wne  content 

of  the  lea  differ  from  year  to  year.     (Cp.  Armati 

i  ,  1912,  9s6y-  J.  if.  L. 

tosorafory ;    Report  <j  'I"   Principal  Chimiil 
„j  ■'■  ■>■  tit   work  "J  if"    Laboratory  for  (he  y<<>r 

led  Monk  31,  L911.    [Cd.  7091.] 

hit:  total  number  of    earnles  analysed  and  examined 

m   •  branches    of    the    Government    Lsboratory 

during  the  195,170  for  the 

In  addition,  I  15,267    amples  were  dealt 

with  at  the  '  in   the  provin' 

Beer,  material   used  in  brewing,  etc.     N  rople 

i    to  the  pri  •■ '  barin, 


saponin,  and  like  substances,  but  no  deleterious  or  illegal 
substance  was  detn  cted  in  any  of  the  samples.  Out  of  815 
samples  of  beer  and  brewing  materials  examined,  only  16 
were  found  to  contain  arsenic  in  excess  of  the  limits  laid 
down  by  the  Royal  Commission  on  Arsenical  Poisoning  : 
of  434  samples  of  malt  and  sugar,  2  contained  an  excess 
of  arsenic,  the  amounts  being  one-fiftieth  and  one-eightieth 
of  a  grain  per  gallon,  respectively.  The  limit  was  excccch  d 
in  5  out  of  242  samples  of  wort  and  beer,  but  in  no  case 
was  the  amount  of  arsenic  more  than  one-fort y-fifth  of  a 
grain  per  gallon.  In  the  case  of  9  miscellaneous  samples, 
the  excess  of  arsenic  was,  with  one  exception,  com- 
paratively small.  Many  so-called  non-alcoholic  cideis 
were  found  to  be  entirely  free  from  fermented  apple 
juice  and  to  consist  of  solutions  of  sugar  which  had  been 
aerated,  flavoured,  and  coloured.  The  use  of  any  name 
for  such  beverages,  which  suggests  that  they  consist  of 
fermented  apple  juice  or  cider,  is  an  infringement  of  t he- 
Merchandise  Marks  Act. 

Methylated  spirit.  The  number  of  samples  of  wood 
naphtha  submitted  during  the  year  for  approval  was  881, 
anel,  with  2  exceptions,  all  were  approved  as  suitable  for 
inethylating  purposes.  Of  209  sample  s  of  mineral  naphtha 
for  use  in  conjunction  with  wocd  naphtha  for  denaturing, 
only  2  were  regarded  as  unsuitable.  The  quantity  of 
petroleum  spirit  used  in  mixtures  of  methylated  spirit 
for  the  manufacture  of  felt  hats  showed  a  decided  reduction 
during  the  year,  oidy  57  samples,  representing  3245  galls., 
being  submitted  as  against  93  samples,  representing  3806 
galls.,  in  the  preceding  year.  With  the  object  of  pre- 
venting the  illegal  use  of  methylated  spirits  in  making 
tinctures,  essences,  perfumes,  etc.,  49  samples  of  these 
preparations  were  examined  in  addition  to  those  taken 
under  the  Tincture  Regulations.  For  the  purpose  of 
controlling  the  use  of  methylated  spirits  in  connection 
with  manufacturing  operations,  200  samples  of  spirits 
recovered  from  operations  where  the  use  of  stills  is  per- 
mitted, 59  samples  of  preparations  made  with  methylated 
spirits,  and  57  samples  of  industrial  and  mineralised 
methylated  spirits,  finishes,  and  methyl  alcohol,  were 
sent  for  examination. 

Imported  dairy  products.  The  following  numbers  of 
samples  were  examined :  Milk,  79 ;  condensed  milk 
(sweetened,  unsweetened,  and  powder),  137 ;  butter, 
1223  ;  margarine,  598 ;  cheese,  65.  All  the  samples  of 
fresh  milk  were  genuine  anel  were  free  from  preservatives 
and  colouring  matters,  but  one  sample  of  sterilised  milk 
was  deficient  in  fat  and  non-fatty  solids.  The  butters 
we-re  all  genuine  ;  19  of  the  samples  contained  more  than 
16  per  cent,  of  water.  Five  of  the  samples  of  margarine- 
contained  amounts  of  water  in  excess  of  the  limit. 

Lead  glazes  and  leadless  glazes.  Fifty-eight  sample  s  of 
glazes  were  taken  from  we>rks  whe-re  lead  poisoning  had 
occurred,  and  in  most  of  the  samples  practically  the  whole 
of  the  lead,  frequently  amounting  to  30  per  cent.  PbO, 
was  readily  soluble  in  hydrochloric  acid  of  a  strength  equal 
to  that  usually  present  in  the  gastric  juices.  "  Leadli  ss 
glazed  pottery  frequently  contains  traces  of  lead,  but 
in  only  a  few  of  the  samples  purporting  to  be  lead  lew 
was  the  amount  of  lead  found  in  the  glaze  of  the  finished 
ware  bo  great  as  to  leave  no  doubt  that  ordinary  had 
glaze  had   been  used  in  their  manufacture. 

Sale,  of  Food  and  Drugs  Arts.  Ninety-two  samples  were 
referred  by  magistrates  under  the  provisions  of  lh<  - 
Acts;  the  samples  comprised  milk  (74);  butter  (H), 
ginger  beer  (3),  vinegar  (2),  and  brandy,  cream,  cream  of 
tartar,  flour,  rice,  and  whiskey  (I  sample  of  each).  1" 
five  cases  the  results  of  the  analysis  in  the  Goverhmenl 
Laboratory  differed  from  those  certified  by  the  public 
analyst. 

Fertilisers  and  Feeding  Stuffs  Act.    Twentj  bvesamplei 
wen  .submitted  by  the-  Board  e.f  Agriculture  and  Fish* 
in  connection  with  applications  fen  consent  to  take   pro 
oeedinga  against    the-    vendors.     A   sample-  described 
"dissolved  bone"  was  found  to  consist  of  mineral  phos- 
phates  mixed   with   nitrates,   whilst    an   article  sold 
barley    meal    contained    a    considerable    proportion    of 

unel    weed    seeds   and    see  el   husks;     another   sample  of 

Barley  meal  contained  over  3  per  cent,  e.f  sand.  Beveral 
of  the  feeding  meal-  were  deficient  in  oil,  anel  e.thers  con- 
tained an  excess  of  sawl  and  earthy  matter. — W.  P.  S- 
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Lime  Cultivation  in  the  West  Indies.  Imp.  Dept. 
of  Agriculture  for  the  West  Indjfs.  No.  72. 
Price  9d. 

This  pamphlet  of  135  pp.  (7J  by  4J  ins.)  replaces 
Pamphlet  No.  53  now  out  of  print.  Part  I.  deals  with  the 
lime,  its  cultivation,  pests  and  diseases,  Part  II.  with 
lime  products,  the  jrop  and  methods  of  disposing  of  it, 
and  the  appendices  with  the  limes  required  to  produce 
a  pipe  of  concentrated  juice,  the  testing  of  lime  juice, 
and  the  fuel.  A  small  bibliography  concludes  the  work. 
In  Part  II.  will  be  found  information  of  a  precise  character 
concerning  the  preparation  of  lime  juice  and  citrate  of 
lime. 

Department  of  Agriculture.  Federated  Malay 
States  : — Bulletin  No.  15.  Camphor  from  Cinnamomum 
Camphora.  (The  Japanese  Camphor  Tree.)  Cultivation 
and  Preparation  in  the  Federated  Malay  States. 
By  B.  J.  Eaton,  F.I.C. 

Bulletin  No.  17.  Preparation  of  Plantation  Para 
Rubber.  By  B.  J.  Eaton,  F.I.C.  Kuala  Lumpur, 
Federated  Malay  States.  Feb.,  1912.  Malay  States 
Information  Agency,  88,  Cannon  Street,  London,  E.C. 
(Application  for  free  copies  of  Bulletins  to  be  addressed 
to  the  Director  of  Agriculture,  F.M.S.,  Kuala  Lumpur.) 

Chemical  Technology  and  Analysis  of  Oils,  Fats,  and 
Waxes.  By  Dr.  J.  Lewkowitsch,  M.A.,  F.I.C.  Fifth 
edition,  entirely  re-written  and  enlarged.  In  three 
volumes.  Vol.  I.  Macmillan  and  Co.,  Limited,  St. 
Martin's  Street,  London.     1913.     Price  25s. 

This  volume  (8f  by  6|  ins.)  contains  668  pages  of  subject 
matter  with  59  illustrations,  and  numerous  tables.  The 
subjects  treated  of  in  the  various  chapters,  are  as  follow  : — 
I.  Classification  of  oils,  fats,  and  waxes.  Physical  and 
chemical  properties  of  oils,  fats,  and  waxes.  II.  Saponifi- 
cation of  fats  and  waxes.  III.  Constituents  of  tats  and 
waxes.  IV.  Preparation  of  the  fatty  matter  for  examina- 
tion. Preliminary  tests.  V.  Physical  methods  of  examin- 
ing oils,  fats,  and  waxes.  VI.  Chemical  methods  of 
examination.  Quantitative  tests.  VII.  Qualitative  tests. 
VIII.  Examination  of  mixed  fatty  acids.  IX.  Examina- 
tion of  unsaponifiable  matter.  X.  Detection  and  quantita- 
tive determination  of  rosin.  XI.  Application  of  foregoing 
methods  to  the  systematic  examination  of  oils,  fats,  and 
waxes.     XII.  Examination  by  strictly  scientific  methods. 

A  Text-Book  of  Rand  Metallurgical  Practice  (in 
two  volumes,  each  complete  in  itself, and  sold  separately), 
by  Ralph  Stokes,  Jas.  E.  Thomas,  G.  0.  Smart, 
W.  R,  Dowling,  H.  A.  White,  E.  H.  Johnson,  Dr. 
W.  A.  Caldecott,  A.  McArthur  Johnston,  and  C.  0. 
Schmjtt.  Charles  Griffin  &  Co.,  Ltd.,  12,  Exeter 
Street,  Strand,  London,  W.C.  Vol.  1,  price  21s.  net. 
Vol.  2,  price  21s.  net. 

Volume  1,  466  padres,  8  in.  by  5  in.,  containing  128  illus- 
trations and  124  tables,  deals  with  Introduction  (The 
Witwatersrand  and  its  Mines),  Sorting  and  Breaking, 
Stamp-milling,  Tube-milling,  Treatment  of  Sand,  Slime, 
Precipitation,  Clean-up  and  Smelting,  Assaying,  Testing, 
and  Chemistry  of  Banket-ore  Treatment.  Volume  2, 
438  pages,  containing  455  illustrations  and  33  tables,  deals 
with  General  Considerations,  Plant  for  Sorting  and  Break- 
blg,  Crashing,  Amalgamating.  Mill  Cleaning-lip  and 
Cyanide,  Power  Supply,  Estimation,  Costs,  and  Transport 
of  Materials. 

A  Treatise  on  Quantitative  Inorganic  Analysis  with 

special  reference  to  the  analysis  of  clays,  silicates,  and 

related  minerals:     being  Vol.    I.   of  a   treatise   on   the 

ceramic   industries.     By  J.    W.    Mellor,  D.Sc.     Chas. 

Griffin  and  Co.,  Ltd.,  Exeter  Street,  Strand,  London. 

1!)13.     Price  30s.  net. 

Volume  (9 \  by  61  ins.),  containing  736  pages  of  subject 

matter  with  206  illustrations,  and  with  indexes  of  names 

and    subjects.     The    subject    mutter    is    subdivided    and 

classified    as    follows: — I.    General;     referring    to    the 


general  operations,  methods  and  technique  of  quantitative 
inorganic  analysis.  II.  Typical  silicate  analyses. 
Clays.     III.    Analysis   of   glasses,   glazes,   colours, 

AND  COMPLEX  SILICATES.       IV.  SPECIAL  METHODS.       BASES. 

(i.)  Special  methods  of  determination  of  :  molybdenum, 
tungsten,  columbium,  and  tantalum,  (ii.)  Of  gold,  and 
selenium,  (iii.)  Of  aluminium  and  beryllium,  (iv.)  Of 
iron  compounds,  (v.)  Chromium,  vanadium  and  uranium, 
(vi.)  Zirconium,  thorium,  and  the  rare  earths,  (vii.) 
Barium,  strontium,  calcium,  and  magnesium,  (viii.) 
Alkalis  and  their  salts.  V.  Special  methods.  Acids  and 
Non-metals,  (i.)  Carbon,  free  and  combined,  (ii.)  Water, 
(iii.)  Boron  oxide,  (iv.)  Phosphorus,  (v.)  Sulphur,  (vi.) 
Halogens,  (vii.)  Rational  analysis  of  clays.  VI.  Appendix 
Tables.  The  library  (set  of  suggested  works  most  suitable 
for  the  library  of  a  laboratory  connected  with  the  ceramic 
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SOME  OBSERVATIONS  ON  THE  ABEL  HEAT   TEST. 

BY  BERTRAM  JAMES  SMART,  B.SC. 

The  widespread  use  of  the  Abel  test  as  an  indicator  of  the 
stability  of  explosives  and  the  difficulty  so  often  experienced 
in  interpreting  its  results,  have  focussed  attention  on  the 
mechanism  of  the  test,  and  as  a  consequence  many  new 
facts  have  recently  been  brought  to  light. 

The  recent  work  of  Egerton  (this  J.,  1913,  331)  is  to  be 
welcomed,  since  the  author  has  brought  a  number  of  fresh 
facts  and  good  reasoning  to  a  subject  much  clouded  in  vague 
statements  and  illogical  conclusions.  In  some  details 
Egerton  does  not  fully  agree  with  the  joint  work  of 
Robertson  and  Smart  (this  J.,  1910,  130);  but 
these  points  of  difference  in  the  writer's  view  may  serve 
to  elucidate  further  the  working  of  the  test. 

The  most  important  requirement  of  a  good  stability 
test  is  that  it  should  be  capable  of  affording  information  in 
a  short  time  as  to  : — 1.  Whether  a  new  explosive  consists  of 
stable  material ;  2.  How  far  decomposition  has  proceeded 
in  an  explosive  after  storage. 

The  Rcacthn. — One  of  the  most  important  points  to  be 
remembered  in  the  Abel  test  which  distinguishes  it  from 
a  true  test  for  nitrous  acid,  is  that  iodine  is  liberated  by  a 
process  of  oxidation  in  accordance  with  the  equation, 
2KI+0  +  H20=2KOH+I.,.  This  reaction,  however,  is  com- 
plicated by  a  further  reaction,  2KOH+I.,=  KI+KOI+H20 
(Taylor,  J.  Chem.  Soc,  1900,  77,  725 ;  Foerster  and 
Gyr.  Z.  Elektrochem.,  1903,  9,  1).  The  latter  reaction  is 
a  reversible  one,  and  it  is  obvious  that  if  the  potassium 
iodide  is  oxidised  sufficiently  slowly,  no  iodine  will  be 
liberated.  The  reversible  character  of  the  reaction  is 
shown  by  placing  in  an  empty  tube  a  paper  coloured  by  the 
Abel  test,  when  the  iodine  colour  gradually  disappears. 
For  this  reason  the  Abel  test  magnifies  differences  of  con- 
centration as  shown  by  Egerton's  curve  III.,  which  the 
writer  has  confirmed  for  several  other  indicators  ;  and 
with  gelatinised  explosives,  as  Egerton  shows  (Table  3), 
it  gives  a  much  wider  range  between  good  and  bad. 

Relation  between  concentration  and  time — The  higher 
vahi"  for  K  obtained  by  Egerton  in  the  equation,  TC=K, 
is  to  be  attributed  to  the  size  of  the  vessel.  If  the  quantity 
of  N02  absorbed  by  the  indicator  bears  any  significant 
relation  to  the  total  quantity  present  in  the  vessel,  the 
concentration  must  fall  all  the  time,  ann1  consequently  in  a 
small  vessel  the  initial  concentration  will  be  higher  than  in  a 
large  vessel  for  the  same  test  time.  The  large  box  was  used 
after  experimenting  with  2,  4,  and  20  litre  vessels  which 
always  showed  depletion. 

The  force  of  thir,  argument  is  admitted  by  Egerton 
(this  J.,  1913,  337)  in  following  Robertson  and  Smart's 
method  for  the  estimation  of  the  total  quantity  of  N02 
absorbed  by  the  paper. 

Moreover,  the  reactivity  of  the  glass  in  small  vessels 
cannot  be  neglected,  since  the  exposed  alkaline  surface 
is  proportionally  much  greater,  and  this  will  tend  to 
increase  the  value  of  K. 

Strictly  speaking,  with  the  Abel  paper  the  curve  cannot 
be  a  perfect  hyperbola,  since  for  very  low  concentrations 
the  reaction  outlined  above  shows  that  no  colour  will  be 
produced.  The  true  law  would  appear  to  be,  Tx(C  -a)=K, 
where  a  is  a  very  small  value  representing  the  concentration 
which  just  liberates  as  much  iodine  as  can  be  converted 
into  hypoioditc  in  the  same  unit  of  time. 

It  should  be  noted  from  Egerton's  curve  Tlf.  the  law 
for  the  naphthylamine  drop  is  by  no  means  hyperbolic. 
Heat  test*  of  guncotton. — Egerton  asserts  that  it  is  in  the 
form  of  nitric  acid  that  guncotton  absorbs  "  easily  r<  mov- 
able nitrogen  peroxide."  If  this  were  so,  such  nitric  acid 
would  be  exceedingly  difficult  to  remove,  and  would  cata- 
lyse the  d"comnosition  of  the  truncotton  even  in  the  Will 
test.  Secondly,  the  water  which  nitrocellulose  takes  up 
is  clearly  constitutional,  since  the  percentage  depend* on 
the  nitrogen  content,  as  shown  by  Will.  On  the  contrary, 
the  facts  point  to  th<-  probability  that  the  NO.,  and  « 
arc  eliminated  together  as  vapour. 


Continuous  teals. — The  behaviour  of  the  naphthylamine 
drop  in  a  continuous  test  cannot  be  considered  without 
taking  into  account  the  vast  difference  between  the 
reactions  which  underlie  this  as  distinguished  from  the 
Abel  test.  In  the  latter  the  essential  requirement  is 
oxygen,  and  this  can  be  furnished  by  either  XO.,.X.,03, 
nitrous  acid  or  nitric  acid.  Further,  a  small  quantity  of 
NO  can  act  indefinitely  as  a  carrier  of  oyxgen. 

Although  on  the  basis  of  a  calculation  Robertson  and 
Smart  showed  that  there  was  good  agreement  between  the 
calculated  and  observed  heat  tests  of  guncotton,  this  only 
shows  that  the  order  of  things  is  consistent  with  decom- 
position during  the  test.  No  one  would  assert  that  the 
reaction  is  one  limited  to  N02,  indeed  Robertson  has  found 
that  a  fair  portion  of  the  N02  goes  to  oxidise  the  guncotton 
with  liberation  of  NO.  It  is  this  very  point  which  must 
cause  a  great  difference  between  the  behaviour  of  guncotton 
under  the  Abel  test  and  the  naphthylamine  drop,  the  latter 
depending  on  the  diazo  reaction.  If  the  nitrogen  is  elimin- 
ated as  N203  then  2  molecules  of  nitrous  acid  are  formed, 
whilst  ii  it  is  eliminated  as  N02  the  result  is  1  molecule  of 
nitric  acid  and  1  molecule  of  nitrous  acid. 

If  great  caution  be  observed  a  study  of  the  two  tests 
side  by  side  should  throw  much  light  on  the  mechanism 
of  decomposition. 

The  continuous  tests  given  by  Egerton  prove  that  after 
several  minutes  heating  the  concentration  of  nitrous  acid 
is  not  rising  so  rapidly  as  at  the  beginring  of  the  test. 
This  can  be  accounted  for  in  two  ways  : — 

1.  Some  removable  nitrous  acid  was  stored  up  in  the 
guncotton,  a  possibility  disposed  of  by  Robertson  and 
Smart. 

2.  The  guncotton  contains  a  small  quantity  of  adherent 
material  which  is  oxidised  rapidly  by  N02,  and  for  the 
first  few  minutes  decreases  the  N02,  and  consequently 
increases  the  nitrous  acid  produced. 

But  although  with  the  iodide  paper  this  explanation 
may  hold  to  a  much  smaller  extent,  there  can  be  no  doubt 
that  drying  of  the  paper  plays  a  very  important  part. 

Absorption  of  N02by  guncotton. — There  is  no  contradiction 
in  the  two  statements  by  Robertson  and  Smart,  as  asserted 
by  Egerton  (p.  3351  By  placing  a  little  dry  guncotton  in  an 
atmosphere  of  NO,  it  is  easily  shown  that  the  guncotton 
is  actually  deliquescent  to  N02,  the  gas  passing  into  solid 
solution,  but  of  course  in  air  containing  no  NO.  such 
absorbed  NO.,  must  be  easily  removable. 

In  the  case  of  nitroglycerin  comminuted  on  silica  wool 
it  would  appear  that  though  the  liquid  may  dissolve  N02 
its  great  surface  will  facilitate  the  evolution  of  the  dissolved 
gas.  The  guncotton  fibre  is  in  a  different  physical  state 
to  liquid  nitroglycerin  spread  out  on  silica  fibres. 

Equilibrium  pressure. — Egerton's  contention  on  page  339 
that  the  conditions  of  the  heat  test  arc  comparable  with 
those  of  the  dissociation  pressure  of  copper  sulphate  is 
scarcely  an  exact  statement  of  the  case.  If  equilibrium 
were  obtained  on  heating  a  tube  of  guncotton  there  could 
have  been  no  liability  to  spontaneous  ignition.  Putting 
aside  catalysis,  the  decomposition  could  proceed  to  com- 
pletion in  the  heat  test  tube,  whereas  in  the  dissociation 
of  copper  sulphate  and  probably  of  copper  nitroxyl  the 
reaction  is  reversible,  and  ceases  when  the  dissociation 
pressure  is  reached. 

In  the  case  of  uncomminuted  nitroglycerin,  the  hrat  test 
is  a  measure  of  the  solution  pressure,  but  even  this  must 
rise  continually  as  decomposition    proceeds. 

In  conclusion,  it  should  once  again  lie  emphasised  that  in 
applying  the  Abel  test  to  explosives  the  physical  condition 
must  never  be  lost  sight  of  :  that  with  guncotton  we  1 
a  solid  filtmiis  substance  containing  water  <•(  const itut ion, 
that  with  nitrolgycerin  we  are  dealing  with  a  liquid  which 
does  not  readily  permit  the  dissolved  gas  produced  by 
decomposition  to  be  evolved,  and  thai  with  gelatinised 
explosives  we  hive  solid  1"  dn-  «  ii  h  only  ..  'inut<  d  lurfi 
containing  Bubstanoes  which  react  with  N<>:.  which 
may  easily  oontem the  accumulation  of  past  decomposition, 
and  which  may  .1  ••  or  partially  volatilise  durmf  tie 

process  of  preparation  f"r  tin-  test. 
If  these   points   wen  constantly   borne   in   mind,   the 
died  vagaries  of  the  .\i.,  I  i.-'   would  oease  to  bo  a 
matter  for  surprise. 
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THE  TATLAMETER  :    A  SLMPLE  APPARATUS  FOR 
THE  RAPID  ESTIMATION  OF  VOLATILE  OILS 
IX  AROMATIC  PLANTS.   DRUGS,  AND  SPICES. 

BY    PROBODHA    C.    CHATTOPADHYAY,    M.A. 

Tin  amount  of  volatile  oil  in  a  sample  of  aromatic  drug 
or  .spiee.  or  any  other  oil-bearing  substance,  is  usually 
estimated  by  distilling  a  weighed  quantity  of  it  with  steam 
(superheated  or  otherwise)  and  collecting  the  distillate, 
from  which  the  oil  is  extracted  by  shaking  with  ether  or 
other  suitable  solvent,  the  latter  being  afterwards  removed, 
and  the  resultant  product  weighed.  As  this  procedure 
takes  a  comparatively  long  time,  and  as  it  is  somewhat 
expensive  to  extract  the  volatile  oils  by  means  of  ether  in 
tropical  place-  (especially  in  India,  where  ether  boils  at  the 
atmospheric  temperature),  I  designed  the  present 
apparatus  for  quickly  estimating  the  percentage  of 
volatile  oil  in  any  sample  without  the  use  of  ether, 
p-troleum  ether,  or  other  volatile  chemicals. 

The  construction  of  the  apparatus  is  very  simple.  It 
consists  of  a  long-necked  flask,  the  neck  of  which  is 
graduated  into  10  c.c.  in  1  /10  divisions  and  to  the  bottom 
nf  which  a  swan  Deck  wit  h  stopper  is  fused  (see  illustration).* 
The  capacity  of  the  flask,  when  the  stopper  is  closed,  is 
500  c.c,  including  the  10  c.c.  graduation  on  the  neck.  The 
apparatus  has  been  named  Tailameter,  from  Sanskrit 
Taila,  oil,  and  metre,  I   measure. 

The  apparatus  i-  used  as  follows.  In  the  usual  pro- 
cess   of     estimating     the    volatile    oil    by    steam    distil- 


•Ttie  apparatus  may  be  obtained  from  Messrs.  A.  GaUenkamp 
and    •  of    London,    and    from  Mr.  V.  A.  Kuehnlenz,  of 

Fr.iuenwa'.d  (Thuringia;.  'Germany. 


hit  ion,     the     distillate     is    collected    in    the  Tailamoter 
and  the  excess  liquid,  which  may  be  collected  separately, 

is  allowed  to  run  off 
through  the  bent  tube  by 
opening  the  stopcock. 
When  the  distillation  is 
finished,  the  stopcock  is 
closed  and  the  oil  collected 
in  the  apparatus  is  brought 
within  the  graduated  part 
by  the  addition  of  more 
distillate,  if  necessary,  and 
the  volume  of  oil  is  noted. 
From  this  the  percentage 
of  oil  is  readily  calculated. 
If  100  grms.  were  taken 
for  analysis,  then  the 
reading  on  the  instrument 
is  the  percentage.  The 
result  is  correct  to  one  place 
of  decimals.  If  1000  grms. 
be  taken  for  analysis,  the 
result  will  be  correct  to  two 
places  of  decimals,  and  so 
on. 

One  source  of  error  is 
possible,  namely,  that  due 
to  the  solubility  of  the  oil  in  water,  but  in  the  majority  of 
cases  this  is  so  very  slight  that  it  can  be  neglected.  In  some 
cases,  however,  it  may  be  appreciable,  and  then  the  solu- 
bility can  be  determined  once  for  all,  and  the  amount  of 
oil  dissolved  in  the  total  distillate,  obtained  by  multiplying 
the  total  volume  of  distillate  by  a  solubility  factor,  is 
added  to  the  volume  measured  in  the  Tailameter  to  get 
accurate  results. 

This  apparatus  is  especially  useful  for  those  who  have 
to  assay  commercial  samples  of  spices,  etc.,  and  report  the 
oil-content  in  a  comparatively  short  time.  It  will  also 
be  found  to  be  useful  in  laboratories  where  routine  work 
is  carried  out  on  the  estimation  of  oils  in  sandalwood, 
ajwan  (Ptychotis),  cloves,  etc. 
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F'lrii'in  i  i,j tl<  r<  ■ ' reibU  regenerativt  type.  A.  Reynolds, 
London.  Bng.  Pats.  12,991,  Jun<  3,  15,688,  July  4, 
ami  16,546,  July  15,  1912. 

rative  fnrnai  ipplied   with  air 

by    several  ble   air  o 

arrauir-'l  thnt  highly  heated  aii  ran  be  supplied  to  tin 
inlet  end  of  ;  •  ,  and  lens  highly  (cat..! 

air  '  et  ei      to  i  m  plef     the  <  ombustion, 

of  h    I  in  tin-  n  generate 
Or  heal  tted  by  one  air  - 

rtly  burro  d  1.  tore  it  on! 
hamb  r.     W.  H  I 

A'./-.     '     I!  wk,  V  go, Ohio,     i    8    i'  '    I  '•:  ;'il.',  S-  | 

I 0  I .'{. 

The  floor  offhe  kiln  is  built  upon  a  system  of  Sue*, through 
which  peas  the  hoi  of  furnaces  situ 

without  the   kiln   b  low   th<-   floor    level.      Thrf 


from  the  flues  into  the  body  of  the  kiln,  through  apertures 
in  the  floor.  A  second  series  of  furnaces  built  along  the 
exterior  of  the  kiln  wall,  above  the  floor  level,  communicate 
directly  with  the  kiln.  A  series  of  stacks  corresponding 
to  the  furnaces  are  built  without  the  opposite  wall  of 
the  kiln,  each  stack  having  two  arched  connections  with 
the  kiln,  placed  one  above  the  other,  above  the  Boor  level, 

— W.  H.  (J. 

Drying  out  Bolide  hi  Id  in  suspension  or  solution  ;    Method 

of .    P.    K.    Beeton,   New    Southgate.     Eng.    Pat. 

13,505,  .Tunc  s,  id 1 2. 

Tin-:  liquid  U    pi  iyed  into  a  chamber, which  may  haves 

conical    shape    to   coin  -pond    with    the   diverging   cone    of 

spray,  at  such  a  rate  thai  the  solid  particles  are  sufficiently 
dried  before  thej  touch  tin  sides  of  the  casing.  A  vacuum 
or  partial  vacuum  i  maintained  within  the  chamber, 
which  is  heated  i  it  her  by  a  jacket  or  by  coils  of  elect  rically 
heated  wire.  Superheated  expanded  steam  or  othei 
vapour  may  In-  blown  into  the  chamber  to  assisl  the 
drying,  and  the  dried  ohd  particles  are  withdrawn 
through  ■  collecting  chamber  provided  with  mean  i"r 
preventing  loss  of  vacuum. — W.  H.  ('. 
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Dryer.  E.  B.  Ayres,  Assignor  to  The  Philadelphia  Textile 
Machinery  Co.,  Philadelphia,  Pa.  U.S.  Pat.  1,074,034, 
Sept,  23,  1913. 

A  casing  is  divided  by  a  vertical  partition  into  a  heating 
and  a  drying  compartment,  and  air  is  circulated  from 
the  heating  compartment  through  the  drying  compartment 
by  means  of  fans.  The  drying  compartment  is  provided 
with  an  endless  chain  conveyor  which  runs  in  a  series  of 
vertical  loops  over  wheels  at  the  top  and  bottom  of  the 
compartment.  The  chain  carries  a  number  of  trays 
pivoted  to  it  so  as  to  remain  horizontal  ami  the  material 
is  placed  on  these  trays.  For  drying  and  smoking  fish, 
there  may  be  a  firebox  open  to  the  interior  of  the  casing. 

—A.  T.  L. 

Absorber  or  separator  for  gases  or  vapours.  J.  Smith, 
H.  L.  Mitchell  and  W.  H.  Askham,  Ravensthorpe,  and 
H.  Hey,  Dewsbury.     Eng.  Pat,  28,510,  Dec.  10,  1912. 

In  gas  cleaning  or  absorbing  apparatus  a  continuous 
relative  reciprocating  motion  is  imparted  to  the  plates, 
between  which  the  gas  flows,  or  to  the  bells  beneath  which 
it  bubbles  through  the  washing  liquid.  This  is  effected 
by  attaching  one  set  of  plates,  or  the  bells,  or  the  dishes. 
to  the  casing  of  the  apparatus  and  the  other  set  to  a 
rotating  or  non-rotating  shaft,  to  which  a  reciprocating 
movement  is  imparted  by  means  of  a  cam. — W.  H.  C. 

Drying  apparatus  for  use  with,  materials  such  as  wood-chips, 
saw-dtist,  grain,  peat,  and  the  like.  F.  Svkes,  Bideford. 
Eng.  Pat,  20,448,  Sept,  7,  1912. 

SEEFr.  Pat.  453,328  of  1913;  this  J.,  1913,  744.—  T.  F.  B. 
Separation   of  materials ;    Process  for  effecting   the 


R.   Jaffe,  Frankfort  on   Maine,   Germanv.     Eng.   Pat. 
22,114,  Sept.  28,  1912. 

See  Ger.  Pat,  255,531  of  1911  ;  this  J.,  1913,  351.— T.  F.  B. 

Evaporators.     C.   F.   Eckart  and  W.   G.   Hall.  Honolulu, 
Hawaii.     Eng.  Pat.  26,558,  Nov.  19,  1912. 

See  U.S.  Pat,  1,053,017  of  1913  ;  this  J.,  1913,275.— T.F.B. 


Decanting   or   settling   liquids  ;     Apparatus  for  ■ 


-.  R. 
Korner,  Niederlossnitz.  Germanv.  U.S.  Pat.  1,073,146, 
Sept.  16,  1913. 

See  Eng.  Pat.  14,644  of  1912  ;  this  J.,  1912,949.— T.  F.  B. 


Liquefying    gaseous    mixtures:     Apparatus  for 


-.  H. 
Blau,  Auasburg,  Germanv.  U.S.  Pat.  1,074,094, 
Sept.  23,  1913. 

SEEFr.  Pat.  433,948  of  1911  ;  this  J.,  1912,  220.— T.  F.  B. 

Fluid  enveloped  vacuum  chambers  }or  tanning  hides,  evapor- 
ating liquids,  etc.     Eng.  Pat.   15,345.     See  XV. 
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Goal;     Volatile    constituents    of ■ 


-.  Part  III.  A.  H. 
Clark  and  R.  V.  Wheeler,  (hem.  Soc.  Trans.,  1913, 
103,  1704—1715.    (See  also  this  J.,  1910, 1291,1911,606.) 

The  results  of  further  experiments  support  the  view  put 
forward  previously  (he.  cit.)  that  coal  i-  essentially  a  con- 
glomerate of  (1)  degradation  products  of  celluloses,  and 
(2)  partly  changed  nsins  and  gums  of  the  plants  from 
which  the  coal  was  derived.  The  former  yield  hydrogen 
and  the  latter  paraffins  as  the  main  gaseous  product  of 
thermal  decomposition.  Pyridine  effects  only  a  partial 
separation  of  the  two  constituents.  The  pyridine  extraet 
slowlv  yields  about  one-third  of  its  weight  to  chloroform 
or  benzene  when  treated  therewith  in  a  Soxhlef  extractor. 
The  substance  removed  is  a  sepia-coloured  solid  which 
softens  at  90°  and  melts  partially  at  102°  ('.  It  contains 
80  per  cent,  of  volatile  matter  and  on  destructive  dis- 
tillation yields  43 — 645  per  cent,  of  tar  (mainly  paraffin 


hydrocarbons)  together  with  gases  consisting  chiefly  of 
paraffin  hydrocarbons  and  hydrogen.  The  portion  of  the 
pyridine  extract  insoluble  in  chloroform  is  similar  in 
properties  to  the  portion  of  the  original  coal  insoluble  in 
pyridine,  and  the  authors  consider  that  extraction  with 
pyridine,  followed  by  extraction  of  the  pyridine  extract 
with  chloroform,  will  effect  a  complete  or  nearly  complete 
separation  of  the  resinous  constituents  from  the  degradation 
products  of  the  celluloses.  Russell  (this  J.,  1908,  959)  has 
shown  that  rosin  has  an  action  on  the  photographic  plate 
in  the  dark  and  that  coals  have  a  similar  action  at  about 
50°  C.  It  is  now  shown  that  whilst  the  portion  of  coal 
insoluble  in  pyridine  and  the  portion  of  the  pyridine 
extract  insoluble  in  chloroform  have  no  perceptible  action 
on  a  photographic  plate,  the  total  pyridine  extract  pro- 
duces a  distinct  image,  and  the  portion  of  the  pyridine 
extract  soluble  in  chloroform  produces  a  strongly  marked 
image  surrounded  by  an  extensive  halo. — A.  S. 


Coal;  Volatile  constituents  of  - 
inflammabilities  of  coal  dusts. 
Soc.  Trans.,  1913,  103,  1715— 


R 

1722. 


Pari  IV.     Relative 
V.  Wheeler.     Chem. 


The  results  of  experiments  are  tabulated  showing  that 
there  is  a  relation  between  the  percentage  of  matter 
soluble  in  pvridine  in  a  coal  and  the  inflammabilitv  of  the 
coal  dust  (see  this  J.,  1912,  1170).— A.  S. 


Coal  dust  explosion  tests  ;  First  series  of in  the  experi- 
mental mine  [United  States].  G.  S.  Rice,  L.  M.  Jones, 
J.  K.  Clement,  and  W.  L.  Egy.  U.S.  Dept.  Interior, 
Bureau  of  Mines,  Bull.  56,  1913,  115  pages. 

The  experimental  underground  mine  is  in  the  Pennsylvania 
coal  district,  and  comprises  two  main  parallel  roads, 
about  700  ft,  long,  each  9  ft.  wide,  with  a  41  ft.  pillar  of 
coal  between  them,  and  crosscuts  between  the  roads 
every  200  ft.  ;  a  diagonal  heading  connects  the  air  course 
with  a  third  opening.  No  appreciable  amount  of  methane 
was  found  in  the  mine,  the  maximum  amount  at  the  face 
of  the  heading  being  only  0-06  per  cent,  even  after  the 
mine  had  been  sealed  for  14  hours.  In  three  experiments 
records  were  obtained  of  five  pressure  waves  that  were 
clearly  "impulse"  waves  started  by  the  igniting  shot. 
Two  of  these  were  registered  when  no  coal  dust  was  in  use. 
The  average  velocity  recorded  was  1 120  ft.  per  sec.  When 
a  blown-out  shot  was  fired  the  impulse  waves  raised  the 
coal  dust  in  the  vicinity  into  the  air  and  the  flame  ignited 
the  dust.  At  first  there  seemed  to  be  merely  quiet  com- 
bustion, but  if  the  coal  dust  was  inflammable,  pressure  was 
gradually  developed  and  the  pressure  waves  started.  In 
one  of  the  tests,  the  period  of  developing  pressure,  including 
the  time  of  traversing  the  first  300  ft.,  occupied  2}  sees, 
from  the  time  of  ignition.  When  the  pressure  wave 
reached  the  300  ft.  point  it  was  far  behind  the  shock  wave 
caused  by  the  blown-out  shot.  The  manometers  indi- 
cated a  retardation  between  the  stations  at  600  ft.  and 
700  ft,  from  the  origin.  The  records  of  flame  velocity,  in 
some  of  the  tests,  show  that  for  the  first  200  ft.  the  velocity 
is  relatively  low,  averaging  less  than  200  ft.  per  sec.  In 
the  case  of  explosions  showing  the  least  violence,  the 
velocitydid  not  materially  increase  u  ith distance, although, 
in  one  instance,  it  reached  400  ft.  per  see.  This  velocity 
was  attained  about  60  ft.  beyond  the  end  of  the  coal  dust 
zone,  but,  as  a  large  amount  of  coal  dual  would  be  carried 
forward  by  the  wave  itself,  there  would  be  no  lack  of  fuel  for 
a  considerable  distance.  In  another  of  the  teste  the  flame 
appeared  to  travel  at  the  start  more  slowly  than  the  front 
of  the  pressure  wave.  At  2*3  sees,  after  ignition  the 
flame  was  225  ft.  behind  the  front  of  tin  pn  ssure  wi 
at  2-1  Bees,  it  was  260  ft.  behind,  and  at  this  point  it  began 
to  travel  faster  than  the  pressure  wave.    Two  samples  of 

afterdamp    taken    1 5  minutes  after  an  explosion  at   po 
150  ft,  and   200  ft,   from   the   mouth  of  the   main  entry 
showed,    as    their    main    feature,    a    high    ratio    of    carbon 
monoxide   to  carbon   dioxide  (1—1*61  and  1—  1-38)  which 
indicates  that  at  the  time  of  the  explosion   tin  in 
great  i  SOBM  of  cat  lion  in  the  air.     In  nearly  all  the  .  rata  i 
mente  a  -,■  atilating  current  of  air  with  a  relooity  of  ui 
Kio  linear  feel    i"i    minute  was  employed,  the  current 

travelling  in  the  sanu  direction  as  the  explosion.      In  most 
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of  the  experiments  the  humidity  of  the  air  was  high  and 
the  loot  was  kept  moist  in  order  to  prevent  the  dust  of 
the  track  ballast  from  being  brought  into  the  air  and 
ting  the  explosion.  The  coal  dust  in  all  cases  was 
dry  and  hid  been  placed  in  position  on  the  shelves  only  a 
ma  previous  to  the  experiment. — G.  W.  MiT). 


Coal ;      Oxyyni     absorption      by 


-.     T.     F.      Winmill. 
Times  Eng.  Suppl.,  Oct.  1.  1913. 

Thk  rate  of  oxidation  of  coal  dust  kept  at  30°  C.  was 
:  mined  by  laboratory  experiments  with  coal  taken 
from  different  parts  of  the  Barnsley  seam.  Very  rapid 
oxidation  of  freshly  got  coal  takes  place  during  the  first 
few  hours,  the  amount  absorbed  being  roughly  propor- 
tional to  the  amount  and  character  of  carbonaceous  matter 
in  the  coal.  The  rapid  reaction  ceases  in  48  hours,  when  0-1 
D  i -ah -orbed  by  1 00  grms.  of  coal  per  hour,  but 
und  in  conditions  the  temperature  of  the  coal  may 

be  raised  by  this  rapid  initial  oxidation  so  as  to  increase 
dangerously  the  velocity  of  the  normal  slower  reaction. 
The  initial  oxidation  cannot  be  stopped  by  merely  reducing 
the  percentage  of  oxygen  in  the  air.  The  rate  of  oxidation 
was  reduced  only  by  28  per  cent,  when  coarser  dust 
having  only  1/4-00  of  the  surface  was  used  for  the  experi- 
ments. The  rate  of  oxidation  increased  rapidly  with 
increasing  temperature. — A.  T.  L. 

OH;    Heavy as  fuel  for  internal-combustion  engines. 

L  C.   Allen.     U.S.    Dept.   Interior,    Bureau  of  Mines, 
Technical  Paper  37,  1913,  36  pages. 

pokt,  based  on  numerous  recent  publications,  dealing 
with  the  available  supply  of  heavy  oils  in  America,  the 
advantages  of  the  heavy  oil  engine,  more  particularly  of 
the  Diesel  type,  the  present  development  of  these  engines 
and  the  various  kinds  of  oil  which  can  be  used  in  them. 
Tentative  specifications  are  given  for  fuels  and  lubricants 
for  •  -,  but  it  is  concluded  that  the  engine  is 

not  yet  fully  developed,  and  that  it  is  too  soon  to  lay 
down  definite  specifications.  The  future  of  the  engine 
and  the  utilization  of  asphaltum  liquid  fuels  and  of  liquid 
fuels  obtained  as  by-products  from  coal  and  wood  are 
considered  to  be  assured. — A.  T.  L. 

Iron  pentacarbonyl.     Stoffel.     See  VII. 
Patents. 
H  tukmg  coal  and  the  like  ;    Apparatus  for 


-.     Clifton 
and   Kei  .1   Co.,   Ltd.,    H.   V.    Hart-Davis  and 

•l.  Qwwnhsjgh,  Manchester.     Kng.  Pat.  12,913,  June  4, 
I'.i  13. 

Thk  tailing  from  the  usual  vibrating  screen  are  passed 
into  a  box  containing  a  stationary  screen  :  the  lighter 
part  carried  over  the-  edge  by  the  pulsating  move- 

ment  of  water  in  the  box,  whil-t  the  heavier  particles  fall 
the  bottom  and  arc  removed  hv  a       i  ijei   conveyor. 

— W.  H.  C. 

Peal;     Trt>  ■,( .     J.    S.     Whitaker,    Dumfries, 

and  Wetcarbonizing  Ltd.,  London.     Eng.  Pat.  19,847, 

•   J 

ribed  in  Eng.  Pat.  13,391  of 

WW  .   1911,   I2W),  a  machine  for  separating  roots, 

.,     I*  fore     the     peat     cnt.-i.-     the    di- 
ned on  ■  pontoon  in  the  bog  and  receives 

from     tie-     |  fcoT.      It     OOmpri  I 

hopper  beneath  which  an  two  parallel  rotating  -hafts, 

tdtal    blades  of  T  m  scion. 

rotated    fal    the    same   direction    and    the 

■    pass   in  tween  the  i    on   the  other. 
Sormn  :(,,.  blades  of  th 

the    disintegrator.     <>  H    is 

driven    from    the   Other   through   ■   friction   otutofa     0   that 

wh-  •  ••nt  of  the  on   set  of  Mad  trusted 

'.  becoming  jammed  between  the  oppo  Ll 

ift     remains    at     i.-t     whil-t      thl 

upwarrlly     moving     blades    throw    tj,<-    obstruetion    out 

through  a  lateral  door.      In  s  modification  tl.  .  i, 

ar'-  -rnt i',n  of  stationary  guide-bai 

with    th'-    rotatSI  of    |    -in-_-!.     -|,;,ft        AT.  L. 


Peat  fuel ;     Mechanical  ]>rocess   of  making .     F.    T. 

Warburton,  London.     Eng.  Pat.  29,429,  Dec.  21, 1912. 

Macerated  peat  pulp  is  discharged  into  a  box  which 
rests  on  a  plate  forming  a  temporary  bottom.  The  box 
is  then  moved  laterally  over  a  set  of  small  moulds  so  as 
to  fill  them  with  the  peat  pulp.  When  the  peat  blocks 
are  dry  enough  to  stand  alone,  the  moulds  are  lifted  off 
by  hand.  For  this  purpose,  a  loose  plate  which  forms  the 
bottom  of  the  set  of  moulds  is  withdrawn.  This  plate  is 
normally  secured  to  the  moulds  by  right-angled  clasps 
which  can  be  readily  removed. — A.  T.  L. 

Combustion  of  coal,  oil  or  similar  fuels  in  a  furnace  system  ; 

Automatic    means    for    securing    the    correct .     A. 

Reynolds,  London.     Eng.  Pat.   13,566,  June  10,  1912. 

The  supply  of  gaseous  fuel  (derived  from  coal,  coke, 
etc.),  to  the  furnace  and  of  the  correct  amount  of  air  for 
its  combustion  is  controlled  by  a  pair  of  valves  coupled 
to  act  together  and  so  loaded  that  the  resistance  offered 
by  them  completely  masks  any  variation  in  resistance 
which  may  occur  in  the  rest  of  the  furnace  system. — W.H.C 


Solid   fuel ;     Process    of    burning .     0.     B.    Evans, 

Lansdowne,  Pa.,  Assignor  to  The  United  Gas  Improve- 
ment Co.,  Philadelphia,  Pa.  U.S.  Pat.  1,073,668, 
Sept.  23,  1913. 

In  order  to  prevent  the  formation  of  clinkers  when  burning 
solid  fuel  with  forced  draught,  the  blast  is  admitted 
partly  through  the  grate  and  partly  at  a  higher  level 
in  the  fuel  column.  The  upper  part  of  the  fuel  column 
forms  the  hotter  zone,  but  agglomeration  of  fused  ash  in 
this  zone  is  prevented  by  the  presence  of  unburnt  carbon, 
which  is  afterwards  burnt  away  in  the  lower  and  cooler 
zone. — A.  T.  L. 


Coke  and  gas;    Apparatus  for  making .     H.  Nelsen, 

Essen-Riittenscheid,     Germany.     Eng.      Pat.      14,376, 
June  19,  1912.     Under  Int.  Conv.,  June  26,  1911. 

In  a  coke-oven  of  the  type  in  which  the  annular  coke 
chamber  is  heated  from  both  the  outer  and  inner  walls, 
the  bottom  of  the  chamber  is  closed  by  a  sliding  conical 
ring  which  makes  a  gas-tight  joint  when  in  its  upper 
position  and  allows  the  free  discharge  of  the  contents  of 
the  retort  when  in  its  lower  position.  A  layer  of  "  pearl 
coke  "  or  similar  material  is  introduced  at  the  bottom 
of  the  chamber  before  the  latter  is  charged  with  coal,  for 
the  purpose  of  (1)  preventing  the  sliding  ring  from  being 
corroded  by  contact  with  the  hot  coke,  (2)  preventing  the 
bottom  layer  of  coal  from  being  insufficiently  heated 
by  the  hot  gases,  and  (3)  starting  the  sliding  of  the  coke 
during  the  discharge  of  the  oven. — H.  H. 

Gas  producers  and  retort  settings  ;    Regulation  of  the  air 

supply  to .     T.    Brooke,   Birmingham.     Eng.    Pat, 

18,705,  Aug.  15,  1912. 

To  maintain  a  regulated  supply  of  air  independently  of 
variations  due  to  changes  in  the  direction  and  velocity 
of  the  wind,  chimney  draught,  or  in  the  amount  of  resist- 
ance to  the  passage  of  air  through  the  fuel  or  flues,  a  vane 
is  freely  pivoted  in  a  continuous  length  of  the  Hue.  An 
arm  projects  from  the  plane  of  the  vane  and  is  fit t <  ( ! 
with  an  adjustable  weight,  so  that  the  si/..-  of  the  air 
opening  and  the  amount  of  movement  of  the  vane  due  to 
changes  in  pressure  or  vacuum  can  be  adjusted  at  will. 
Excessive  oscillation  of  the  vane  is  prevented  by  a  spring 
plate  bearing  on  the  back  of  the  hinge. — H.  H. 


Oas producers.     ('..  II.  Bentleyand  E.  <;.  Appleby,  London. 
Eng.  Pat,  20,616,  Sept.  10,  1912.  ' 

Tin;   charging    hopper    ij   carried    by   an   annular   pi 
mounted  on   hall   hearings  and  rotating  aboul    tie-  axil 
of  the   producer,   leakage  of  gas   1"  in"    prevented  by  a 
water-seal.     A  number  of  vertical  pokers  ate  journalled 
in   bearings  on   the  rotating   plate  and  sngcdto 

reach  to  different  depths  in  the  upper  part  <.|  th'  fuel 
column,  the  shortest  one  serving  as  a  Spreader.  Kaeh  of 
these  pokers  carries  a  gear  wheel  at  the  upper  end  • 

with  a  fixed  internally  toothed  wheel  concentric  with  the 
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axis  of  the  producer,  so  that  as  the  plate  rotates  and 
carries  the  pokers  with  it,  the  pokers  are  also  rotated  about 
their  own  axes.  The  producer  is  also  provided  with  an 
eccentric  conical  grate  which  is  rotated  in  the  opposite 
direction,  the  motion  being  derived  from  the  same  driving 
shaft.  The  pokers  may  be  hollow  and  water-cooled,  the 
water  supply  and  discharge  being  bv  way  of  fixed  annular 
troughs.— A.  T.  L. 

Vaporisers  for  suction  gas  producers.  J.  Dallas,  Barrow- 
in-Furness,  and  1.  H.  Store v,  Ambleside,  AVestmoreland. 
Eng.  Pat.  2349,  Jan.  29,  1913. 

A  float  regulator,  controlling  the  water  supply,  is  placed 
in  a  small  tank  connected  with  the  main  vaporiser  chamber 
by  a  pipe  having  a  restricted  passage,  so  that  momentary 
changes  of  level  in  the  vaporiser  do  not  appreciably 
affect  the  level  in  the  float  chamber. — H.  H. 

Gas-producer.     H.  F.  Wallmann,  Chicago,  111.     U.S.  Pat. 
1,072,536,  Sept.  9,   1913. 

The  producer  has  an  upper  distillation  chamber  and  two 
lower  combustion  chambers.  The  fuel  in  the  distillation 
chamber  is  distilled  by  the  hot  gas  from  one  of  the  lower 
chambers,  which  passes  through  it,  and  carries  the  dis- 
tillation products  through  the  hot  zone  of  the  other 
combustion  chamber.  The  course  of  the  gas  is  reversed 
from  time  to  time.  The  residue  of  distillation  passes 
into  one  or  other  of  the  combustion  chambers,  which  have 
upper  and  lower  air-inlet  ports  and  intermediate  gas  outlet 
and  distillate  entry  ports. — W.  H.  C. 

Gas   producer.     J.    A.    Herrick,    New    York.     U.S.    Pat. 
1,073,124,  Sept.  16,  1913. 

The  feed  hopper  is  provided  with  a  number  of  discharge 
orifices,  the  siz^  of  which  can  be  regulated  by  an  adjustable 
plate.  A  vertical  rotating  shaft  passes  axially  through 
the  hopper  and  is  provided  with  an  arm  to  break  up  any 
coal  which  lodges  in  the  discharge  orifices,  and  with  a 
fuel -distributor  which  uncovers  the  discharge  orifices 
in  turn  and  deflects  the  greater  part  of  the  fuel  towards  the 
periphery  of  the  fuel  column. — A.  T.  L. 

Gas-producer  ;   Rectangular 


-.  R.  B.  Mildon,  Wilkins- 
burg,  Pa.,  Assignor  to  The  Colonial  Trust  Co.,  Pitts- 
burgh, Pa.     U.S.  Pat,  1,073,919,  Sept.  23,  1913. 

The  producer  works  with  an  up-draught  and  comprises 
upper  and  lower  sections,  the  upper  section  being  of 
smaller  area  in  plan.  Two  removable  vaporizers  are 
secured  by  flanges  on  the  opposite  sides  of  the  lower 
section  at  its  upper  end,  and  the  upper  section  is  carried 
on  the  vaporizers. — A.  T.  L. 

Carburctted  water-gas  :  Generation  of  ■ 


-.  J.  Stephenson, 
Salisburv  and  Firth,  Blakeley,  Sons  and  Co.,  Ltd.,  Dews- 
bury.     Eng.  Pat.  26,916,  Nov.  22,  1912. 

The  duration  of  the  heating  and  gas-making  periods  is 
controlled  automatically  by  means  of  continually  rotating 
valves,  which  are  geared  together.  The  invention  is  des- 
cribed as  applied  to  the  water-gas  process  of  Eng.  Pat. 
6849  of  191 1  (this  J.,  1912,  377).  The  generator  is  charged 
at  fixed  intervals  by  a  hollow  plug-valve  at  the  outlet  of 
the  feeding  hopper,  which  measures  the  charge,  and  a 
sliding  valve  beneath  it  which  is  opened  at  the  required 
time  for  say  J  minute  by  means  of  broken  toothed  gearing. 
A  valve  for  admitting  "the  air  blast  and  a  valve  between 
the  generator  and  the  carburettor  are  rotated  say  once  in 
10  mins.  and  are  open  for  3  mins.  during  each  rotation. 
About  10  sees,  after  these  valves  are  opened,  a  second  air 
valve  admits  air  to  the  top  of  the  carburettor  so  as  to  burn 
the  carbon  monoxide  formed  in  the  generator,  and  air  is 
also  admitted  at  the  same  time  at  the  bottom  of  the  super- 
heater. When  these  valves  have  closed,  the  gas-making 
period  of  7  mins.  is  begun.  For  this  purpose  strain  U 
admitted  to  the  generator  from  a  valve  which  rotates  onoe 
in  30  mins.  and  i*  open  for  the  last  7  of  each  10  mins.  ■  the 
blast  passes  twice  upwards  and  once  downwards  through 
the  fuel,  the  corresponding  gas  outlets  being  controlled  by 
a  valve  rotating  once  in  30  mins.  During  each  gas-making 
period  a  rotating  oil  valve  admits  oil  to  the  carburettor, 
the  oil  being  sprayed  by  means  of  water-gas. — A.  T.  L 


Ammonia  and  sulphur  compounds  from  \coal]  gas  ;   Process 

for  the  extraction  of .     J.  W.  Cobb,  Leeds.     Eng.  Pat . 

13,141,  June  4,  1912. 
Coal-gas,  or  gases  from  coke  ovens,  producers,  blast- 
furnaces, and  the  like,  containing  ammonia  and  hydrogen 
sulphide,  are  treated  with  zinc  and  /or  manganese  sulphate 
at  about  80°  C,  with  the  precipitation  of  the  corresponding 
sulphides  and  the  formation  of  ammonium  sulphate. 
After  filtration,  the  ammonium  sulphate  is  crystallised 
out,  and  the  separated  sulphides  are  roasted  at  about 
500°  C.  in  a  controlled  current  of  air,  with  the  production 
partly  of  sulphates  and  partly  of  an  insoluble  residue, 
which  still  contains  sulphides.  This  residue  is  suspended 
in  water  and  treated  with  air  and  the  sulphurous  gases  of 
a  previous  operation  for  the  regeneration  of  sulphates. 

— O.  R. 

Hydrogen  sulphide  from  gases  ;    Process  for  removing 

using  alkali  solutions  as  absorbents.  K.  Bu.kheiser. 
Ger.  Pat,  263,593,  Aug.  28,  1912.  Addition  to  Ger.  Pat, 
262,979  (see  Fr.  Pat.  448,728;  this  J.,  1913,  413). 
The  coal  gas  or  other  gas  is  passed  through  a  suspension 
of  ferric  hydroxide  in  ammonia  solution,  the  temperature 
of  which  is  regulated  in  such  a  manner  that  it  always 
contains  a  quantity  of  ammonia  corresponding  to  the 
amount  of  hydrogen  sulphide  to  be  absorbed.  A  tempera- 
ture of  40° — 50°  C.  is  generally  suitable.  The  tar  may  be 
separated  from  the  gases  whilst  hot,  and  the  warm  gas 
introduced  into  the  purifier. — T.  F.  B. 

Coal    gas  ;     Method    of    removing    impurities   from . 

G.     H.     Hultman,     Stockholm,     Sweden.      U.S.     Pat. 

1,073,605,  Sept.  23,  1913. 
Sulphur    compounds,    benzene,    naphthalene,    etc.,    are 
absorbed  bv  washing  the  gas  with  alcohol  cooled  to  0°  C. 
3  — A.T.  L. 

Dust  or  other  impurities  from  gaseous  fluids  ;    Apparatus 

for  the  extraction  of .     C.   E.  Jeffcock  and  W.   H. 

Yardley,  Sheffield.  Eng.  Pat.  21,000,  Sept,  14,  1912. 
An  improved  form  of  the  apparatus  described  in  Eng.  Pats. 
15,748  of  1907  and  22,184  of  1908.  The  heavier  particles 
of  dust  are  deposited  in  a  preliminary  cleaning  chamber 
and  the  finer  particles  separated  in  a  secondary  chamber 
provided  with  a  series  of  perforated  baffle-plates.  Strips 
of  metal  or  other  suitable  material,  twisted  spirally,  are 
passed  through  the  aligned  perforations  in  the  plates. 
Water  may  be  sprayed  on  to  the  metal  strips. — W.  H.  C. 

Blast-furnace  and  other  gases  ;    Purifying and  freeing 

them  from  dust  particles.  A.  H.  Smith,  D.  Bagley,  and 
M.  E.  Feilmann,  London.  Eng.  Pat.  10,341,  .May  2, 
1913. 
Dust  is  separated  from  gases  by  means  of  bands  of  textile 
material  circulating  across  the  casing  or  flue  at  right  angles 
to  the  direction  of  flow  of  the  gas,  and  passing  outside  the 
flue  through  gas-tight  slots  into  proximity  with  vacuum 
dust  extractors  which  continuously  remove  the  filtered 
dust  from  the  bands.  A  magnetic  separator  may  be  com. 
bined  with  the  apparatus  for  separating  metallic  particles 
before  the  gases  pass  through  the  filters. — H.  H. 

Gas-scrubbing   apparatus.     E.    F.    Lloyd.    Detroit,    Mich. 

U.S.  Pat.  1,073,259.  Sept.  Iti,  1913. 
A  VERTICAL  cylindrical  casing  with  a  gas  inlet  at  the  lowi  r 
end  and  an  outlet,  at  the  top.  is  divided  into  eompartmi 
by  horizontal  annular  partitions  forming  liquor  trot, 
A   rotating    shaft    passes    up   through    the    centre    of  the 
casing,  and  carries  a  non-perforated  plate  in  each  oom] 

ment  with  » pa  for  throwing  the  liquor  upwards  against 

the  onder  sides  of  the  partitions.     An  upwardly  directed 
flange  on  each  plate  t  brows  up  t  be  liquor  which  is  p 
outward*  bj  oentrifugal  foroe,  and  a  depending  fl 
each  partition  directs  the  liquor  back  on  to  a  perforated 
outer  portion  of  the  plate.    -A.  T.  L. 

Gases  ■   Proem  of  bunting  natural  and  other ■     B.  I  • 

Eldnd,     Uronxville.     NY..     Assignor    to    Combustion 

utilities  c,    as.  p»t.  uo.i  •".  m*. 

To   obtain   diffused    heating   with  Of    high    c.il.  ritic 

owe.,  the]   are  diluted  *  it  h  hot    product*  of    cunhu-t  ion, 
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mixed  with  air.  ami  the  slow-burning  flame  of  the  dilated 
gases  brought  into  contact  with  heated  refractory  material 
-  to  ensure  complete  combustion. — A.   T.   L. 

Petroleum  ;    Process  of  and  apparatus  for  distilling- 


J.  \V.  Van  Dyke  and  W.  M.  Irish,  Assignors  to  The 
Atlantic  Refining  Co.,  Philadelphia,  Pa.  U.S.  Pat. 
1,073,648,  Sept.  16,  1 1*13. 

Petroleum  containing  at  least  40  per  cent,  of  a  lubricant, 
or  lubricant-  and  wax-yielding  fraction,  is  heated  above 
ISO  F.  ;  2->2  ' '.  |  bo  as  to  distil  hydrocarbons  with  boiling 
points  above  the  temperature  at  which  cracking  com- 
mences, and  the  vapours  are  cooled  first  to  a  temperature 
above  400°  F.  (204c  CL)  but  more  than  50°  F.  (28°  C.)  below 
the  temperature  of  the  oil  in  the  still.  The  oil  which  con- 
denses at  this  Stage  is  returned  to  the  still,  and  the  vapours 
are  then  condensed  separately.  This  process  is  continued 
until  the  oil  in  the  still  contains  not  less  than  25  per  cent. 
by  volume  of  the  lubricant,  or  lubricant-  and  wax-yielding 
fraction,  after  which  a  distillate  is  collected  from  each 
•  the  condensing  process  until  a  substantial  quantity 
of  oil  is  obtained  having  a  high  viscosity,  e.g.,  65  sees,  at 
100;F.  (37-8  C.)  in  Saybolt's  viscosimeter  (see  Archbutt 
and  Deeley.  'Lubrication  and  Lubricants,"  2nd  edit.  1907, 
p.  149),  the  vapour-  forming  this  distillate  having  a 
temperature  which  is  nearer  to  the  temperature  in  the 
>till  than  in  the  case  of  the  first  distillate. — A.  T.  L. 

ml  oils,  coal  tar  hydrocarbons,  and  analogous  products  ,• 
Process  for  obtaining  solid  substances  which  decompose 

u-hrn     malted,    from  .      J.     Buraczewski     and     T. 

Kozniewski.     Fr.  Pat.  455,503,  March  13,  1913.     Under 
Int.  C'onw,  Maich  15,  1912. 

A  mineral  oil  or  hydrocarbon  from  coal  or  lignite  is  heated 
with  concentrated  sulphuric  acid  and  then  with  formalde- 
hyde solution,  or  first  with  formaldehyde  and  then  with 
-ulphuric  acid,  or  with  a  mixture  of  the  two  :  the  amount 
of  formaldehyde  used  should  not  exceed  15  per  cent,  of  that 
of  the  sulphuric  acid,  whilst  from  0-5  to  5  per  cent,  is  suffi- 
cient in  many  cases.  The  products  are  solid  and  can  be 
easily  powdered  :  they  decompose  when  fused.  The 
waste  sulphuric  acid  (from  refining)  may  be  used  in  the 
proce--.  Example  :  100  parts  by  volume  of  benzine  is 
mixed  with  100  parts  of  concentrated  sulphuric  acid, 
previously  heated  on  the  water-bath,  and  15  parts  of  40 
per  cent,  formaldehyde  solution  is  gradually  stirred  in. 
The  product  is  treated  with  water  and  the  solid  substance 
filtered,  washed,  and  diied  ;  the  quantity  obtained  is  said 
to  be  50  per  cent,  or  more  of  the  weight  of  benzine  used. 

— T.  F.  B. 

Charge  liquid  particularly  adapted  for    explosion-motors  ; 

Process  for  obtaining  a from  liquid  hydrocarbons. 

R.  Hen-e/hnrlottenburg.  Germany.  U.S.  Pat.  1,073,233, 
Sept.   16,  Ifll 

See  Fr.  Pat.  384,946  of  1907  ;  this  J.,  1908,  494.— T.  F.  B. 

Illuminating  liquified  gas  and   method  of  treating  gases. 
H.    Han,  AngsWf  any.     U.S.    Pat.   1,073,843, 

•    23,  191& 

Fr.  Pat.  I  ) of  1911;  this. J.,  1912,  220.— T.  F.  B. 

■"■     C.H.T.  Alston, Chester, and  P.  T.  Houston, 
London.     U.S.  Pat.  1,074,032,  Sept.  23,  1913. 

Sep.  b      Pat,  BOM  of  Ktl2;  thkJ.,  1913,  819. — T.  P.  B. 


IIb.- DESTRUCTIVE  DISTILLATION; 
HEATING  ;    LIGHTING. 

P  STENTS. 

Apporatui  for  treating and  preparing 

'■    't'-ir1  ji'nt     or  !;.     Loomis, 

Hartford,  Conn.,    '  I  tilization   Co. 

296,  Jvly  I,  1913. 

t  or  san  charred  in  two  chambers  by  passing 

thr<.  hot    bla  I  furnace   ga  e  .    wine), 

are  thereby  freed  from  dual  and  enriebed  by  the  volatile 


products.  When  the  volatile  constituents  have  been 
driven  off  from  the  material,  the  blast-furnace  gases  are 
superheated  and  their  direction  of  flow  through  the 
chambers  is  reversed.  The  charred  product  is  suitable 
for  smelting  iron  ore,  or  for  briquette- making. — A.  T.  L. 

Filaments  for  electric  lamps;    Manufacture  of .     The 

British  Thomson-Houston  Co.,  London.  From  General 
Electric  Co.,  Schenectady,  N.Y.,  U.S.A.  Eng.  Pat. 
27,433,  Nov.  28,  1912. 

Carbon  filaments  before  "  metallizing  "  bv  the  process 
described  in  Eng.  Pat.  6959  of  1904  (this  J.,  1905,  882)  are 
soaked  in  a  solution  of  a  boron  compound,  instead  of  a 
metallic  chloride  as  in  Eng.  Pat.  5416  of  1908  (this  J., 
1908,  1197).  Preferably  a  solution  containing  0-1  to 
1-0  per  cent,  of  sodium  borate  is  used. — A.  T.  L. 


III.— TAR  AND  TAR  PRODUCTS. 

Catalytic  reactions  at  high  temperatures  and  pressures. 
\Hydrogcnation  of  indene.]  W.  Ipatiew.  J.  Rubs. 
Phys.-Chem.  Soe.,  1913,  45,  994—995. 

Padoa  and  Fabris  (this  J.,  1908,  1083)  showed  that  at  the 
ordinary  pressure  indene  is  not  capable  of  combining  with 
hydrogen  in  presence  of  reduced  nickel  at  300°  C,  but  that 
at  250°  C.  two  atoms  of  hydrogen  are  taken  up.  with 
formation  of  hydrindene  and  a  small  proportion  of  con- 
densation products.  The  author  finds  that  in  presence  of 
nickel  oxide,  indene  unites  with  hydrogen  at  250° — 260°  C. 
and  110  atmospheres,  yielding  the  hydrocarbon 
indanoctohydrindene  (or)  octohydroindenc, 

CH2-CH2-CH-CH„V 

I  I  ">H2, 

e'H2-CH2-CH-CH/ 

which  is  a  liquid  boiling  at  165°— 166°  C— T.  H.  P. 


Patents. 
Carbnzolemlphon  ic  acids ;  Manufacture  of  - 


-.  Farbwerke 
vorm.  Meister,  Lucius,  und  Briining,  Hbchst  on  the  Maine, 
Germany.  Eng.  Pat.  9960,  April  28,  1913.  Under  Int. 
Conv.,  April  27,  1912. 

Products  consisting  substantially  of  monosulphonic  acids 
are  obtained  by  treating  carbazole  or  its  N-alkyl  or  N-aryl 
derivatives  with  sulphuric  acid  or  chlorosulphonic  acid  in 
presence  of  an  indifferent  solvent  or  diluent,  e.g.,  nitro- 
benzene. The  sodium  salt  of  carbazolemonosulphonic  acid 
is  fairly  easily  soluble  in  water,  from  which  it  crystallises 
in  the  form  of  needles. — T.  F.  B. 

\-Hulogen-2.Z-naphthisatins        and       their       a-V -halogen 

naphthalides  ;    Process  for  preparing .     Farbenfabr. 

vorm.  F.  Bayer  und    Co.     Ger.  Pat.  264,265,  Aug.  10, 
1912. 

An  aa'-dihalogcn-/3/3'-hydrocyancarbodinaphthylimine  is 
treated  with  anhydrous  aluminium  chloride  in  presence 
of  an  indifferent  solvent  or  diluent,  the  product  is  mixed 
with  water,  and  the  resulting  a-l'-halogen-naphthalide  of 
l-halogen-2.3-naphthisatin  is  converted  into  the  corre- 
sponding l.halogen-2.3-naphthisatin,  for  example  by 
beating  with  dilute  acid. — T.  F.  B. 

Obtaining    solid    substances   from    mineral    oils,    caul    tar 
hydrocarbons,   etc.     Fr.    Pat.   455,503.     <S'ee  Ha. 


IV.     COLOURING  MATTERS  AND  DYES. 


Indigo  syntheses  ;    Areu>  ■ 


\\ .  Madelung.     /.  angew. 
Chem.,  1913,  26,  557. 

The  author  deasribei  the  synthesis  of  indigo  derivatives 

from    indole    and    di-indyl,    the    lattei     substance    being 

produced   from  oxal-o-toluide   by  the  action   of   M.dium 

etliylatc    or    amylate    through    loss    of    1    mo),    of    watei 
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Di-indyl  forms  mono-  and  di-nitroso-compounds,  which  on 
reduction  give  mono-  and  di-aminoindyl.  Indigodioximc 
is  formed  as  an  intermediate  product  in  the  reduction  of 
the  dinitroso- compound.  Diaminoindyl  gives  on  careful 
oxidation  indigodi-imine,  identical  with  the  product 
obtained  by  treating  indigo  with  zinc  chloride  and  ammonia 
(this  J.,  1913,  782).  Indigo  is  readily  obtained  from  the 
di-imine  by  hydrolysis.  /3-Amino-indole  (obtained  by 
reducing  the  nitroso-compound)  also  gives  indigodi-imine 
by  oxidation,  analogous  to  the  formation  of  indigo  by 
the  oxidation  of  indoxyl. — J.  B. 


,    (this  J.,   1905,   724)   might  be  represented  by  the  type 
formula  : — 


F.  Kehrmann, 
Ber.,    1913,    46, 


Azine  dye-stuffs  ;  Colour-salts  of  the  — 
E.  Havas  and  E.  Grandmougin 
2802—2808.     (See  also  this  J.,  1913,  783.) 

An  investigation  of  the  colour  changes  which  take  place 
during  salt  formation  with  different  concentrations  of 
acid,  particularly  in  the  safranine  group,  showed  that 
the  transformation  of  a  basic  amino  group  to  the  salt  form 
is  accompanied  by  a  change  of  colour  and  the  number  of 
colours  which  a  dye-stuff  can  give  corresponds  to  the 
number  of  amino  groups  present  in  the  molecule,  these 
groups  apparently  possessing  different  degrees  of  basicity, 
thus  enabling  the  salt  formation  to  proceed  in  phases. 
The  explanation  is  the  nullification  or  diminution  of 
the  auxochrome,  character  of  the  amino  group,  which  takes 
place  when  the  nitrogen  passes  from  the  trivalent  to  the 
quinquevalent  condition.  In  general  it  is  found  that  the 
second  salts  of  diamino-compounds  hare  the  same 
colour  as  the  salts  of  the  mono-amino-compounds,  and, 
with  a  sufficiently  high  acid  concentration,  all  the  dyestufis 
give  the  same  red-brown  colour  of  the  di-salt  of  the 
parent  substance,  phenazi.ie.  This  general  rule  makes  it 
possible  to  determine  with  certainty  the  number  of 
salt-forming  groups  and  the  order  in  which  salt  formation 
takes  place,  and  it  should  be  of  use  in  the  dyestufi  classes 
of  which  the  constitution  is  not  certain  (azoxincs,  thionines, 
pyronines,  acridines,  etc.).  When  the  rule  is  not  followed 
exactly,  a  change  in  constitution  is  indicated,  as  in  the  case 
of  phenosafranine,  the  mono-salt  of  which  appears  to  be 
p-quinonoid,  corresponding  in  colour  with  the  undoubtedly 
p-quinoooid  Indamine.  A  noteworthy  fact  is  the  very 
low  basicity  of  all  the  amino  groups  with  the  exception 
of  the  one  which  gives  the  normal  salt.  The  formation 
of  the  higher  salts  only  takes  place  in  very  strong  acids. 
This  is  especially  the  case  with  ammo  groups  para  to  the 
azine  nitrogen  (3-  or  6-positions).  An  amino  group  in  the 
2-position  (meta  to  the  azine  nitrogen),  on  the  other  hand, 
possesses  strong  basic  properties.— J.  B. 


seventeenth    isomerides 
Cordone.     Ber.,  1913, 


Rosinduline  ;     The    sixteenth    and 

of .     F.  Kehrmann  and  M. 

46,  2974—2979. 

The  acetyl  compounds  of  these  two  isomerides  have  been 
obtained  in  10  per  cent,  yield  by  acting  on  3-acetylamino- 
1.2-naphthoquinone  with  phenyl-o-phenylenediamine  : — 


CCH5  Cl 

A 


CH,CO 


Cl    (AH, 


(1) 


NH     IN 

CO-CH3 

(2) 


The  compound  (2)  is  easily  saponified  to  form  the  yellow  ieh 
green  iso-rosinduline  No.  16.  It  was  not  found  possible 
to  saponify  compound  (I)  without  its  undergoing  further 
change. — J.  B. 


Quinoline  dyestuffs  ;    A  new  class  of .     E.  Besthorn. 

Ber.,  1913,  46,  2762—2770. 

Tub  dyestuffs  formed  by  the  interaction  of  quinoline-a- 
carboxylic     acid     chlorides     and     quinoline     compounds 


assuming  one  of  the  nitrogen  atoms  to  be  quadrivalent. 
A  symmetrical  formula  is  inadmissible  since  the  dyestufi 
produced  from  quinaldinic  acid  chloride  and  7-phenyl- 
quinoline  is  different  from  that  produced  from  7-phenyl- 
quinaldinic  acid  chloride  and  quinoline.  The  dyestuffs 
of  this  class  are  the  most  sensitive  to  light  of  all  known 
dyestuffs,  being  rapidly  decolourised  in  benzene  solution 
by  sunlight,  although  the  solution  is  quite  stable  in  the 
absence  of  air.  In  the  case  of  the  dyestufi  obtained  from 
quinaldinic  acid  chloride  and  7-phenylquinoline, 
7-phenylcarbostyril  was  isolated  from  the  decolourised 
solution. — J.  B. 


Quercetin;    Mcthi/lation  of .     A.   G.   Perkin.     Chem. 

Soc.  Trans.,  1913,  103,  1632—1638. 

It  is  generally  stated  that  on  employing  methyl  iodide  and 
alkali  for  the  methylation  of  compounds  containing 
hydroxy!  groups,  a.  hydroxyl  adjacent  to  a  carbonyl  group 
is  unaffected.  The  author  "finds  that  such  compounds  yield 
fully  methylated  derivatives  when  a  considerable  excess  of 
methyl  iodide  and  alkali  is  employed.  Thus  quercetin, 
prepared  from  quercitron  bark,  when  heated  with  a  con- 
siderable excess  of  methyl  iodide  and  potassium  hydroxide 
during  two  days,  yielded  quercetin  pentamethyl  ether, 
and  a  small  quantity  of  methylquercetin  tetra-  and 
penta-methyl  ethers. — G.  H.  F. 


Quinone-benzidineandits  transformation  product.     K.Bicss. 
Ber.,  1913,  46,  2902—2906. 

An  addition  product  of  2  mols.  of  benzidine  with  1  mol. 
of  bonzoquinone  is  produced  on  mixing  hot  solutions  of  the 
components  in  anhydrous  toluene.  It  crystallises  in  bluish- 
black  leaflets  which  melt  at  118°  C.  On  continuing  the 
heating  the  product  solidifies  again  and  then  decomposes, 
with  sublimation  of  quinone.  It  decomposes  on  exposure 
to  air  or  light  and  more  rapidly  on  boiling  with  alcohol, 
benzidine  being  separated  and  a  dark  brown  insoluble 
substance  containing  1  mol.  of  benzidine  to  1  mol.  of 
quinone  beingformed.  When  heated  thissubstance  decom- 
poses without  melting.  It  gives  with  hydrosulphite  an 
orange-yellow  vat  from  which  cotton  is  dyed  in  brown 
shades  fast  to  washing.  A  condensation  product  of  2  mols. 
of  b3nzidinc  and  2  mols.  of  chloranil  can  also  be  obtained 
by  heating  the  components  together  in  anhydrous  toluene 
solution.  It  forms  a  greenish-yellow  hydrosulphite  vat. 
from  which  cotton  is  dyed  in  brown  shades,  fast  to  washing, 
and  somewhat  lighter  "than  those  produced  by  the  quinone 
derivative. — A.  S. 

Anilidoquinones  ;  Oxidation  of to  benzidine  derivatives. 

II.  K.  Brass.  Ber.,  1913,  46,  2907—2912. 
1-ANlLlDOANTilRAQflNONEcan  beoxidised  with  111 U 
dioxide  and  concentrated  sulphuric  acid  in  a  similar 
manner  to  anilido-n-naphthoquinonc  (this  J..  1912,  1023), 
yielding  X,X'-bis-anthraquinonyl-l-bi  nzidine.  which  forme 
a  red  hydrosulphite  vat  from  which  cotton  is  dyed  in  \  iok  t 
shades  quite  fasl  to  washing  :  the  colour  becomes  brighter 
on  treatment  with  boiling  soap  solution  1  Anthranilido- 
antbraqninone,  when  oxidised  in  a  similar  manner,  yields 
N,N'bis-[anthraquinonyl-l]-b<'nzidine-o-di<;iitM.\\lu     acid, 

and  when  the  latter  is  heated  with  concentrated  Bulpburic 
acid,    ring-formation    ocean    and    di-anthraqamone-2'1 
acridone  is  produced.     This  gives  ■  dark  violet  hydrosul- 
phite   vat,    from    which    cotton    is   dyed    in    viol,  t -blown 
shades  perfectly  fast  to  washing. — A.  S. 

Colouring  rubber  with  organic,  dyes.     Ditmar.     Sn    XIV. 
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[Oct.  31,  1913. 


Patents. 

Indophenolsulphonic   adds   and   leuco-compounds   thereof; 

M  ui ufiut u n  of .     Farbwerke  vorm,  Bieister,  Lucius, 

und  Bruning,  Bochst  on  Maine,  Germany.     Eng.  Pat. 
10,876,  May   s.  1913.     Under  Int.  Coin..' .May  8,  1912. 

The  monosulphonic  aoids  of  carbaxole  or  of  its  N-alkyl  or 

N     rvl   derivatives  (3ee    Bog.    Pat.   9900   of    1913;'    ee 

may  be  condensed  with   p-nitrosophenol   or 

minophenol  or  a  halogen  derivative  thereof  to  form 
indophenolsulphonic  acids,  which  arc  converted  into 
leueo-compounds  by  the  asnal  reduction  process.     Similar 

lucts  are  obtained  by  treating  with  oxidising  agents 
a  mixture  of  such  a  monosulphonic  acid  and  p-amino- 
phenol  or  a  halogen  derivative  thereof. — T.  F.  B. 

Azo  dye.  P.  Hauptmann,  Lcverkusen,  Assignor  to 
Farbenfabr.  verm.  P.  Bavcr  und  Co.,  Elbeifeld,  Ger- 
many.    1".^.  Pat.  1,073,754,  Sept.  23,  1913. 

Sef.  Fr.  Pat.  444.1 13  of  1912  ;  this  J.,  1912, 1073.— T.  F.  B. 

Azo  dyes.  P.  Julius  and  C.  Immerhciser,  Assignors  to 
Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen 
on  Rhine,  German  v.  U.S.  Pats.  1,073,902,  1,073,903, 
1,073,904,  and  1,073,905,  Sept.  23,  1913. 

See  Eng.  Pat.  15,140  of  1912;  this  J.,  1913, 480.— T.  F.  B. 

Azo  dye.  L.  Blangey,  Mannheim,  and  C.  Immerhciser, 
A  -  to  Badiaohe  Anilin  and  Soda  Fabrik-,  Ludwigs- 

hafen    on     Rhine,    Germany.     U.S.     Pat.     1,073,951, 
-     :.  23,  1913. 

See  Eng.  Pat.  15,147  of  1912  ;  this  J.,  1913,  593.— T.  F.  B. 


V.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Cellulose;    Mdhylation  of .     W.   S.   Dcnham  and  H. 

Woodhouso.     Chem.    Soc.    Trans.,    1913,    103,    1735 — 
1742. 

""  Madder  bleached  calico  "  wet   beaten    to    a    fine    pulp 

and    then   dried,    and    cotton    wool    were    used    in    the 

experiment.-.  The  cellulose  was  converted  into  alkalicellu- 

ment  with  rather  more  than  2  mols.  of  sodium 

hydroxide  and  was  th<  B  treated  with  a  considerable  excess 

.  thyl  sulphate.     The  product  was  washed  successively 

With  cry  dilute  alkali  and  acid  and  then  again  with 

water,     it.-,   oompoaition  corresponded  with  the  formula 

l,,0,.OCH3.     On   subjecting   it    to  a   second   methvl- 

ation    in  a   similar   manner,   a   product   of  the  formula, 

C(HtO«.OCHSl    irai   obtained,   and   a   thud    methylation 

a  product  of  the  composition,  C24H3;0,5((JCH3)5. 

thylated  oelk  re  fibrous,   but   become  more 

and  more  horny  in  appearance  with  incna-;;  ee  of 

product   dissolves    readily,   the 

.,  in  cuprammonium  solution,  and    only 

the  first  appears  to  b<  soluble  in  ■  solution  of  zinc  ohloride 

in  bydrochL  They  can  all   be  aoetylated,  the 

tng  rotable  in  chloroform  and  bearing 

aoiri  ....     they   contain 

bon,  hydrogen  and  methoxyl  than  would co  d  to 

pletely  ted    derivatives    of    the    methylated 

duct,  CiHfO«.OCH„  i  inverted 

into  a  santhatc  by  n,  dram  hydroxide  solution  and 

phide.     The  methylated  celluloai  i.  d 

from  th'  filfc  ition  of  the  aanthate  contains  slightly 

leas  met  boxy  I  than  1  I  , 

■     'TJ  :    tb     .1  .  19 

niilar  manner. — A.  8. 

ihod     Dettrmina- 

' •     •'  I..    K.    Walt..       Papier- 

fabrikant,    1913,   \\,    |  1 79-    1183. 

crucible 

•ely  fitting  filt. ■■.  AU  U])  between  two 

The  wood,  finelj  re  pi  d,  b  graded 

so  that  the  particles  pass  through  a  No.  I.ut   not 


through  No.  110.  About  1  grm.  of  wood  is  placed  in  the 
crucible  and  the  latter  is  partially  immersed  in  a  bath  of 
hot  alcohol  until  the  resin  is  extracted.  The  crucible  is 
then  mounted  on  a  suction-flask  and  the  contents  are 
washed  ;  a  rubber  stopper  with  leading-in  tube  is  fitted  into 
t  he  mouth  of  the  crucible  and  dried  air  is  aspirated  through. 
When  t  he  fibre  is  semi-moist  the  leading-in  tube  is  connected 
with  a  supply  of  washed  chlorine  gas.  After  ohlormation 
ami  washing,  the  crucible  is  suspended,  partially  immersed, 
in  a  hot  3  per  cent,  solution  of  sodium  sulphite  and  digested 
for  1  hour  on  the  water-batb.  The  fibre  is  washed  and 
chlorination  repeated  as  before.  Four  chlormation  treat- 
ments of  20,  15,  15  and  10  minutes'  duration  respectively, 
with  intermediate  extractions  with  hot  sodium  sulphite, 
suffice  to  give  a  cellulose  free  from  lignin.  The  final 
product  is  bleached  with  permanganate,  purified  and  dried. 

-^J.  F.  B. 


Wood  2>ulps  ;    Strength  values  of and  their  alteration 

through   bleaching.     A.  Frohberg.     Wochenbl.     Papier- 
fab.,  1913,  44,  3599—3601. 

Several  samples  of  sulphite  pulps,  produced  under  differ- 
ent conditions,  were  treated  for  15  minutes  in  a  laboratory 
beater  and  made  into  sheets  of  paper  on  the  hand  mould. 
The  same  pulps  were  also  similarly  treated  after  bleaching 
with  known  quantities  of  bleaching  powder.  Sheets  were 
then  tested  for  tensile  strength,  stretch  and  resistance  to 
folding.  Taking  the  unbleached  pulps  it  would  appear 
that,  other  conditions  being  equal,  a  high  percentage  of 
calcium  in  the  bisulphite  liquor  gives  a  stronger  pulp  than 
a  more  acid  lye,  but  a  tougher  pulp  may  be  produced  by 
stopping  the  digestion  at  a  less  advanced  stage,  even  when 
the  percentage  of  calcium  is  low.  The  loss  of  strength 
produced  even  by  normal  bleaching  is  very  considerable. 
The  resistance  to  folding  is  most  profoundly  affected,  being 
sometimes  reduced  by  as  much  as  42  per  cent.  The  tensile 
strength  is  also  reduced,  but  in  a  less  degree,  viz.,  up  to 
11  per  cent.  A  very  slight  over-bleaching,  resulting  from 
the  consumption  of  only  2  per  cent,  of  bleaching  powder  in 
excess  of  the  normal  quantity  required,  produces  a  still 
greater  loss  in  resistance  to  folding,  differences  of  52  and 
78-5  per  cent,  being  shown  between  the  folding  qualities  of 
normally  bleached  and  over-bleached  pulps  ;  the  tensile 
strength  is  also  materially  affected  by  over-bleaching.  The 
author  proposes  to  utilise  this  result  of  over-bleaching  for 
the  manufacture  of  specially  soft,  opaque  papers  having  a 
cotton-like  character,  by  bleaching  with  about  2  per  cent. 
excess  of  bleaching  powder  and  raising  the  temperature 
slightly  above  the  safe  limit  in  order  to  promote  its  action. 
The  weakening  of  the  fibre,  owing  to  the  formation  of 
oxycellulosc,  enables  this  particular  type  of  soft  paper  to 
be  easily  manufactured.  Where  great  resistance  to  folding 
is  desired  the  digestion  of  the  pulp  should  be  stopped  at 
an  earlier  stage  than  usual  and  bleaching  only  carried  to  a 
"  three-quarters  white." — J.  F.  B. 

Maize  starch  in  paper  manufacture  ;    Application  of . 

H.  Wrede.     Papier-Zeit.,  1913  j  through  Z.  Spirit  usind., 
1913,  36,  407. 

For  the  engine-sizing  of  writing  and  printing  papers  1 1 » •  - 
author  recommend--  a  mixture  of  starch  and  water-glass 
heated  with  water  until  incipient  thickening  occur* 
When  starch  paste  alone  is  treated  with  alum,  it  is  not 
completely  precipitated  and  when  sodium  silicati 
treated   with  alum  the   precipitate,   On   drying,   is  readily 

fri;i  die.  On  t  he  ot  her  hand,  t  he  compound  paste  of  starch 
and  silicate  (see  this  J.,  1912,  381),  when  treated  with 
alum,  gives  a  gelatinous  precipitate  enclosing  the  whole 
of  the  starch,  and  this  precipitate  dries  to  a  horny  ma 
For  writing  papei  20  30  kilos,  of  starch  are  swollen 
with  8  9  liilos.  of  water-glass;  for  printing  papers  20  - 
30  kilos,  of  water-glass  are  employed  with  the  .-.one 
quantity  h  :   these  amount  -  are  heated  with  about 

130  litn  -  "t  water.     For  writing  papers,  it  is  neci 

employ  a  eertain  proportion  of  rosin  size  in  add  it  ion  to  th<' 

i  h  lilicate  paste.     A-  a  filling  material  for  papers  and 

board  the  itarch  maj  be  heated  with  water  alone  just  to 
the  point  at  which  a  few  of  the  crannies  are  burst,  whilttt 
the    rest    remain    whole.      A      lubstitutec    for  glue   i"  tuh- 
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sizing,  special  soluble  (modified)  starches  are  recom- 
mended. The  solution  is  prepared  by  boiling  a  5 — 7  per 
cent,  suspension  of  starch  in  water  until  it  becomes 
clear ;  this  is  mixed,  to  the  extent  of  about  one- 
third,  with  the  usual  glue  and  alum  solution.  Soluble 
starch  is  also  employed  as  a  total  or  partial  substi- 
tute for  casein  in  the  preparation  of  surface-coated  "  art  " 
papers.  Ordinary  and  modified  starches,  also  a  form  of 
starch  soluble  in  cold  water  ("  amidex  "),  are  employed  as 
adhesives  in  the  manufacture  of  paste  boards. — J.  F.  B. 

Patents. 

Wood-pulp,  papier-mache   or  mixtures   of  wood-pulp   and 
other  fibrous  material ;    Treating  [impregnating]  slabs  and 

objects    of .     J.    Feldschmid,    Vienna.     Eng.    Pat. 

3403,  Feb.  10,  1913. 

The  slabs  or  articles  are  immersed  for  a  few  minutes  in  a 
boiling  mixture  of  boiled  oil  and  Syrian  bitumen  with  an 
addition  of  about  10  per  cent,  of  driers  ;  then  immediately 
dried  at  100°— 125°  C.  for  at  least  24  hours  and  pressed 
whilst  warm.  The  proportions  of  boiled  oil  to  bitumen 
may  vary  from  2  :  1  to  1:2,  according  to  the  degree  of 
hardness  required  ;  a  portion  of  the  bitumen,  up  to  one- 
half,  may  be  replaced  by  colophony. — J.  F.  B. 

Xyloline  or  textilose  yarn  or  goods  made  thereof ;    Manu- 
facture   or    treatment    [softening]    of ■.     E.    Claviez, 

Adorf  in  Vogtland,  Germany.  Eng.  Pat.  11,000,  May  9, 
1913. 

Yarn"  or  fabrics  of  xyloline  or  textilose  made  from  soda- 
cellulose  papers  are  treated  in  a  bath  containing  agents 
which  dissolve  the  size  from  the  paper  and  so  make  the 
goods  softer  and  more  voluminous  ;  at  the  same  time 
bleaching  agents  may  be  applied  to  improve  the  colour. 
A  suitable  bath  for  both  purposes  is  composed  of  Castille 
soap,  500  grms.  ;  calcined  sodium  carbonate,  200  grms., 
and  barium  sulphate,  500  grms.,  or  china  clay,  1  kilo. 
The  goods  are  treated  in  the  warm  bath  for  15 — 15  minutes, 
rinsed,  wrung  out,  dried,  calendered  damp  and  then 
dried.— J.  F.  B. 

Viscose  ;    Production   of  artificial   objects  from .     B. 

Borzykowski,  Charlottenburg,  Germanv.  Eng.  Pat. 
12,090,  May  23,  1913.  Under  Int.  Conv.,  Dec.  21, 
1912. 

Articles  or  threads  are  manufactured  from  viscose  by 
coagulation  in  neutral  or  acid  saline  solutions  containing 
in  addition  an  organic  nitroso-base,  e.g.,  p-nitrosodimethyl- 
(or  diethyl-)  aniline  or  their  salts  and  subsequently  treating 
the  coagulated  product  with  a  weak  alkaline  solution,  e.g., 
sodium  sulphide.  A  suitable  precipitating  bath  consist  - 
of  100  parts  of  water  containing  15  parts  of  sodium  chloride, 
10  parts  of  ammonium  sulphate  and  0-5  part  of  p  nitroso- 
dimethylaniline,  the  last  being  previously  dissolved  in 
sulphuric  acid.  The  coagulated  threads  are  transferred  to 
a  spool  rotating  in  a  solution  containing  10  parts  of 
ammonium  sulphate  and  0-5  part  of  sodium  sulphide  in  100 
of  water,  heated  at  60°— 70°  C— J.  F.  B. 


Acetylcellulosc  ;     Treatment    of .     Chem.     Fabr.     auf 

Actien,  vorm.  E.  Scherins,  Berlin,  and  A.  Loose,  Herms- 
dorf,  Germanv.  Eng.  Pat,  2178,  Jan.  27, 1913.  Addition 
to  Eng.  Pat.  27,227,  Nov.  26,  1912. 

See  Addition  of  Jan.  16,  1913,  to  Fr.  Pat.  452,374  of  1912  ; 
this  J.,  1913,  784.— T.  F.  B. 

Artificial  lustrous  thread*,  bands,    and  filaments ;    Pr 

of  manufacturing .     F.  Dietler,  Assignor  to  Verein. 

Kunstseidefabriken  A.-G.,  Kelsterbach  on  .Maine, 
Germany.     U.S.  Pat.   1,073,891,  Sept.  23,  1913. 

See  Fr.  Pat.  438,718  of  1911  ;  this  J.,  1912,  584.— T.  F.  B. 

Cellulose  esters;    Articles  composed  of .     H.  S.    Mork, 

Assignor  to  Chemical  Products  Co.,  Boston.  U.S.  Pat. 
1,074,092,  Sept.  23,    1913. 

SEEFr.  Pat.  416,752  of  1910:  this  J.,  1910.  1371.— T.  F.  B. 

Water  softening   material  from    sulphate   lyes,     Eng.    Tat. 
9867.     See  XI  Xii. 


VI.— BLEACHING  ;  DYEING;  PRINTING; 
FINISHING. 

Dyeing  of  silk  with  basic  dyestuffs ;  Quantitative  investiga- 
tion of  the .     H.  Salva terra.     J.  prakt.  (hem.,  1913, 

88,  502—504. 

Taking  a  series  of  closely  related  dyestuffs  and  dyeing 
them  on  silk  under  exactly  the  same  conditions,  the 
author  finds  that  the  amounts  of  colour  taken  up  vary  in 
the  same  manner  as  the  molecular  weights  of  the  colour 
bases.  This  supports  the  theory  of  salt  formation  betw<  en 
the  colour  base  and  the  silk.  The  following  triphenyl- 
methane  dyestuffs  were  employed  :  p-Fuchsin.  Fuchsin, 
New  Fuchsin,  Crystal  Violet  and  New  Solid  Green  3B. 
The  amount  of  dyestuff  taken  up  was  estimated  by 
titrating  the  bath  with  titanous  chloride  before  and  after 
dyeing.- — J.  B. 


VII.- ACIDS;  ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Acetic  acid;    Displacement   of from  solutions   of  its 

salts  by  carbon  dioxide  at  high  pressure.     W.   Ipatiew. 
J.  Russ.  Phys.-Chem.  Soc,  1913,  45,  992—994. 

The  author  has  investigated  the  action  of  carbon  dioxide 
under  a  pressure  of  50  atmospheres  on  aqueous  solutions 
of  various  acetates,  both  at  the  ordinary  temperature 
and  at  90°  C.  With  a  12  per  cent,  solution  of  calcium 
acetate,  crystalline  calcium  carbonate  was  precipitated 
in  some  cases  but  not  in  others  ;  in  one  instance,  1  grm. 
of  the  carbonate  was  obtained  from  50  c.c.  of  the  acetate 
solution  after  7  days  at  90°  C.  In  a  similar  manner 
barium  acetate  yields  the  carbonate  and  copper  acetate 
the  basic  carbonate,  CuCO<,Cn(OH)s,HlO,  but  no  pre- 
cipitate was  obtained  from  nickel  acetate,  even  after 
several  months. — T.  H.  P. 

Nitrous  arul;    Simple  mrthod  for  the  detection  of in 

presence  of  nitric  acid.     A.  Leclere.     J.  Pharm.  Chim., 
1913,  8,  299. 

Nitrous  acid  is  liberated  from  its  salts  by  the  addition 
of  a  syrupy  solution  of  citric  acid,  and  detected  by  the 
formation  of  the  brown  ring  at  the  surface  of  contact  of 
a  superimposed  ferrous  sulphate  solution.  Nitrates  not 
being  decomposed  by  citric  acicl  do  not  respond  to  the  test. 
1  -G.  F.  M. 

Oxidation  of  nitrogen  ;    Influence  of  various  conditions  on 

the inthe  vollaicarc.     A.  Saposchnikov,  A.  Goudima 

and  V.  Koutovski.     J.  Russ.  Phvs.-Chcm.  Soc,  1913, 
45,  1076—1091. 

Experiments  with  an  arc  passim:  between  carbon  i 
trodes  show  that,  as  the  air-supply  V  (cub.  metres  per 
hour)  is  increased,  the  ratio  of  A'  to  the  power  consumed. 
KW,  also  increases.  The  yield  of  nitrio  acid  per  kilowatt- 
hour  at  first  increases  to  a  maximum  of  05-3  grms.  for 
V:  KW=  about  1,  then  diminishes  somewhat  and  finally 
increases  again  to  78  grms.  pel  kilowatt. hour  for  a  value 
1-90  of  the  ratio  V:  KW.  With  both  dry  air  and  air 
saturated    with    moisture,    the    percentage   of    nitric   oxule 

in  the  issuing  gases  increases  to  a  maximum  and  then 
decreases  as  the  air-supply  is  increased,  but  the  moid 
air  cives   the   higher   yields   in  all  cases,  the  differ 

ill  yield   diminbhini-'   as  'I"'  air-Mipply  ineiea  rbon 

electrodes    are    preferred.    They   give   a    rery   constant 

arc,    require    no    OOOnng  arrangement   ami    allow    of    the 
ready  introduction  into  the  arc  of  extraneous  substani 
they  hum  away    rapidly    unless    coated    aleetrolytically 
with  nickel,  for  instance,     of  metallic  electrodes,  copper 
are  the  best,  whilst  platinum  ones  an  not  recommended. 

— T.  H.  1'. 

Nitric   oxide;    A- Hon   of  finely-divided   nickel  on  . 

i:    8.  Felgal  .     Chem  News,  1918,  108.  I7& 
Nitric  o\ale  was  oirt  ulated  through  hot  wafc  i  oontaini 
m  suspension,  finely-divided  nickel  prepared  bj  redni 
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the  dry  precipitated  hydroxide  by  hydrogen.    The  nickel 
rapidly  oxidised  and  nitrogen  was  formed.     Colloidal 
nickel   prepared  by  Bredig'a  method  of  electrical  disin- 
tion  failed  to  produce  a  similar  result. — A.  S. 

K<lp  and  other  sources  of  potash.    F.  K.  Cameron.    J. 
Franklin  Inst..  1913, 176,  347—383. 

\  kvikw  of  the  prospects  of  the  commercial  production 
of  potassium  Baits  in  the  United  States.  The  sources 
likely  to  prove  of  most  importance  are  alurite  (this  J., 
J8  ...  deposit  in  California  (this  J.,  1912,  431), 
felspar  when  osed  as  a  raw  material  for  cement  manufac- 
ture, the  potash  being  recovered  in  the  flue  dust  (this  J., 
1912,  1077),  and  kelp  (this  J.,  1912.227,  1177).— A.  S. 

M-rcuric  chloride  ;    Reduction  of by  sodium  formate. 

A.  Findlav  and  M.  J.  P.  Pavies.     Chcm.  Soc.  Trans., 

1913,  103."  1560—1664 
Liebf.n  'this  J.,  1894,  288}  showed  that  the  determination 
of  formic  acid  and  formates  by  reduction  of  mercuric 
chloride  (Sella,  this  J.,  1893,  69)*is  accurate  only  if  five  or 
-  i  times  the  theoretical  quantity  of  mercuric  chloride  be 
employed  and  the  mixture  heated  for  6 — 8  hours  on  the 
water-bath.  The  complete  reaction  is  represented  by  the 
equation  :  2Hu<'h~Hro:Xa=,2HgCl+NaCl  +  HCl+CO,, 
but  determinations  of  the  velocity  of  the  reaction  showed 
that  it  is  bimolecular,  and  hence  it  must  take  place  in 
— A.  S. 


.1/.  i  curie  oxide  ;    Dissociation  of- 


■.     G.  B.  Taylor  and 
L  Hulett.     J.  of  Phys.  Chcm.,  1913, 17,  565—591. 

The  decomposition  of  mercuric  oxide  is  catalysed  by 
platinum  and  certain  metallic  oxides  (ferric  oxide,  cadmium 
oxide  and  manganese  dioxide).  Platinum  occludes  both 
mercurv  and  oxygen  so  it  cannot  be  used  for  quantitative 
experiments,  but  by  using  the  metallic  oxides  as  catalysts, 
th<-  authors  have  been  able  to  obtain  measuremerts  of  the 

ciation  pressure  of  mercuric  oxide  at  temperatures 

.  with  the  following  results  :    360°  C, 

30  mm.  :    400*  C  77  mm.  ;    440°  C,  214  mm.';    480°  C, 

mm.     It  can  be  calculated  that  the  oxygen  pressure 

.  would  be  0- 1  mm.  and  at  25°  C.  about  1-9  X  10  8 

mm.,  showing  that  the  oxide  is  perfectly  stable  in  the 

of  a  little  mercury  in  air  at  these  temperatures. 

•lry  can  oxidise  under  atmospheric  conditions,  and 

foimation  of  oxide  is  merely  a  question  of  reaction 
velocity  which  i-  evidently  markedly  affected  by  catalysts. 
This  fact  i-  of  importance  in  considering  the  "  tailing  "of 
mercury  used  for  experimental  purposes.  The  dissocia- 
tion of  the  yellow  oxide  is  identical  with  that  of 
the  red  form.— W.  ft  P. 

hnr  monoehloride  ;   Action  of on  certain  minerals. 

ft  &  Lokeofc     J.  Amer.  (hem.  Soc.,  1913,  35,  1464— 

1469. 

Finely  ground  samples  of  the  minerals,  contained   in  a 

•     were  heated  to  temperatures  up  to  750°  C. 

in    a   current    of   sulphur    monoehloride    vapour.      Of   the 

mire  -I,  viz., felspar, garnet, garnet  (pyrope),  zireon, 

tourmaline,  hornblende,  pyroxene,  -pun  I,  rhodo- 

M.rnorphite,  only  those  containing  a  consider* 

abb-    amount    of    efementi    of    which    the    chlorides    are 

vols  til"  in  tulphui  monoehloride  vapour  srerc  acted  upon 

•    notable    extent.  (pyrope),    sphene,    and 

pvromorphit"  were  completely  decomposed  at   700'    ('., 

ely.     Iron  was  com- 
,  from  zircon  by  heating  in  sulphur  mono* 
vapour  at  701  method  could  be  used 

for  preparing  pure  i  from  the  mineral. — A.  S. 

Iframke.     ft   s.    Lukens.    J. 
Amer.  Cham  Boa,  1913,86,  1 170—1472. 

Mc;  ■  >:  1910,  I00H:  1912,720 

J.,  1910, 1066)  has  shown  that  wolframite 
/  nnwald  contained  lufBcient  scandium 
them  a  productive  louroe  of  thii  element.     The 
r'l    methods,   has    mceeeded 
Irarn  oxide  from  American  woMrai 


residues  from  Colorado.  About  1-6  grms.  of  crude 
scandium  oxide  were  obtained  from  3-2  kilos,  of  the  residues. 

— A.  S. 

Radium  and  mesothorium  ;  Application  of  calcium  hydride 
to   the   "autogenous   reduction"   of  "crude  sulphates" 

in  the  preparation  of .     E.  Ebler  and  W.  Bender. 

Z.  anorg.  (hem.,  1913,  83,  149—158.     (Compare  Eblei  ; 
this  J.,  1913,  867.) 

An  intimate  mixture  of  the  dry  and  very  finely  powdered 
"  crude  sulphates  "  with  calcium  hydride  is  pressed  into  a 
crucible  and  kindled  as  in  the  aluminothcrmic  method 
(see  this  J.,  1913,  789).  The.  reaction  occupies  a  few 
minutes,  and  the  cooled  product  is  finely  powdered  and 
introduced  in  portions,  without  delay,  into  hot  dilute 
hydrochloric  acid,  the  resulting  hydrogen  sulphide  being 
expelled  by  boiling  as  quickly  as  possible.  Any  lead 
present  remains  insoluble  as  sulphide,  together  with 
silica,  whilst  barium,  radium,  calcium,  and  iron  dissolve 
as  chlorides.  The  whole  of  the  radium  is  then  separated 
as  pure  radium  barium  chloride  by  evaporating,  if  neces- 
sary, and  treating  with  hydrogen  chloride  gas  until  about 
three-quarters  of  the  barium  has  deposited  (this  J.,  1913, 
656).  A  total  recovery  of  75—86  per  cent,  of  the  radium 
is  effected.  Sufficient  calcium  hydride  is  employed  to 
reduce  the  sulphates  present,  in  accordance  with  the 
equation :  MeS04+4CaH2  =  MeS+4CaO  +  4H2,  a  slight 
excess  being  allowed  in  the  presence  of  much  silica,  which 
is  attacked  to  a  small  extent.  The  reduction  of  the 
sulphates  is  very  complete  ;  it  is  probably  brought  about 
by  the  vapour  of  a  hydride,  CaH,  more  volatile  than 
metallic  calcium  or  the  hydride,  CaH.,  (Moldenhauer  and 
Roll-Hansen;    this  J.,  1913,  789).— F.  Sodn. 

Hydrazine  and  Us  inorganic  derivatives.  1.  Hydrazine 
nitrite  and  its  decomposition  products.  F.  Sommer. 
Z.  anorg.  Chem.,  1913,  83,  119—137. 

Normal  hydrazine  nitrite,  N2H5N02,  has  been  prepared 
by  the  interaction  of  barium  nitrite  and  normal  hydrazine 
sulphate  in  ice-cold  solution;  it  is  a  deliquescent  crystalline 
solid  which  explodes  on  percussion  and  decomposes 
vigorously,  but  not  explosively,  when  suddenly  hcattd  to 
500°  C.  The  decomposition  of  this  compound  does  not 
follow  the  course  indicated  bjr  Dey  and  Sen  (this  J.,  1911, 
1011),  but  proceeds  in  accordance  with  the  equation: 
N,H5NOi!=NH3  +  N20  +  H20.  The  reaction  is  cataly- 
tically  accelerated  by  nitrous  acid,  in  an  enormous  degree, 
and  attempts  to  isolate  the  bisnitrite,  N2H6(N02)2,  have 
failed.  The  bisnitrite  yields  a  variable  mixture  of  nitrous 
oxide  and  nitrogen,  owing  to  the  secondary  formation  and 
decomposition  of  some  ammonium  nitrite,  and  the  method 
of  Dey  and  Sen  for  the  determination  of  nitrites  (loc.  cit.) 
is,  therefore,  incapable  of  giving  accurate  results; 
especially  so  since  azoimide  is  also  produced  under  the 
suggested  conditions.  Hydrazine  may  be  determined 
in  the  presence  of  nitrous  acid  by  titrating  with  iodine 
after  adding  bicarbonate,  and  the  amount  of  nitrous  acid 
may  then  be  fouzd  by  introducing  potassium  iodide, 
displacing  oxygen  by  carbon  dioxide,  adding  dilute  sul- 
phuric acid,  and  titrating  with  thiosulphate.  The  detect  ion 
of  nitrate  in  the  presence  of  nitrite  (Sen  and  Dey  :  this  J., 
1912,  206)  gives  reliable  results  only  when,  after  destroying 

the  nitrite,  the  excess  of  hydrazine  is  removed  ('.f/.,    by 

permanganate  in  sulphuric  acid  solution)  before  testing 
with  diphen  via  mine.  Hydrazine  nitrite  is  less  stable 
than  ammonium  nitrite,  but  the  reverse'  is  true  ol  their 
aqueous  solution-,  sine,  with  the  former,  the  ammonia 
produced  by  decomposition  hinders  the  production  of 
nitroua  acid  by  hydrolysis.  Normal  hydrazine  sulphate, 
i  \  ll, i  804,H«0,  has  been  prepared  as  a  cr  rtallin<  Bait, 
perfectr  table  in  the  air;  contrary  to  previous  state- 
ments, it  forma  well  denned  alums.    (See  also  Eodgkinson, 

tUfl  J.,   L913,  519),     F.  Soon. 

Iron  pentacarbonyl.     A.  StoffeL     Het  Gas,  1913,  5,  I" 

L98.     Waster  and  Gas  1913,  4,  21—22. 
In f .   velocity  of  formation  of  iron   carbonyl  dimini  bei 
rapidly  as  the  temperature  uses  above  40—60  C.  and 
.   rapidly  with  diminution  in  partial  pressure  of  the 


Vol.  XXXII.,  No.  20.] 


Cl.  VIII. —GLASS;   CERAMICS. 


977 


carbon  monoxide.  A  small  amount  of  carbon  bisulphide 
in  the  carbon  monoxide  has  a  great  retarding  effect  on  the 
formation,  and  the  presence  of  oxygen  forms  a  coating 
of  oxide  and  gradually  renders  the  iron  inactive.  In 
addition  to  this  the  carb.myl  itself  forms  a  film  on  the  iron 
which  is  not  permeable  to  carbon  monoxide,  so  that  there 
is  very  little  danger  of  the  small  amount  of  carbon  monoxide 
in  illuminating  gas  having  anv  appreciable  effect  on  iron 
distributing  pipes.     (See  also  this  J.,  1911, 1380.)— W.H.P. 

Carbon;      Oxidation     of at     moderate     temperatures. 

K.  A.  Hofmann,  K.  Schumpelt  and  K.  Ritter.     Ber., 
1913,  46,  2854—2864. 

Amorphous  carbon  is  readily  attacked  by  a  sodium 
chlorate  solution  which  has  been  rendered  active  by  a 
little  osmium  tetroxide.  The  reaction  proceeds  at  100°  C, 
yielding  carbon  dioxide,  mellogen  and  mellitic  acid.  It  is 
accelerated  by  the  addition  of  1  per  cent,  of  acetic  acid 
or  of  mono-sodium  phosphate.  With  sugar  charcoal 
about  70  per  cent,  of  the  theoretical  quantity  of  carbon 
dioxide  is  evolved  along  with  appreciable  quantities  of 
carbon  monoxide  and  formic  acid.  Calcium  hypochlorite 
(Griesheim)  in  dilute  aqueous  solution  also  attacks 
amorphous  carbon  with  similar  results,  and  the  evolution 
of  carbon  dioxide  and  steam  is  so  violent  th  t  the  authors 
suggest  that  it  may  be  used  as  a  source  of  mechanical 
power.  Diamond  is  also  attacked  by  the  hypochlorite, 
yielding  a  white  suspensoid.  Amorphous  carbon  is  readily 
attacked  by  caustic  soda  at  120° — 150°  C.  in  the  presence 
of  air  yielding  dark  brown  or  red  colloidal  substances, 
then  formate  and  oxalate  and  finally  carbonate.  Apart 
from  certain  differences  in  the  initial  velocities  of  reaction, 
all  the  various  forms  of  amorphous  carbon  exhibit  similar 
behaviour.—  W.  H.  P. 

Patents. 

Salt ;  Apparatus  for  dissclving and  filtering  or  straining 

the  solution.     R.  W.  Curry,  London.     Eng.  Pats.  20.066, 
Sept,  3,  1912  and  4682,  Feb.  24,  1913. 

Ax  open  barrel  contains  a  detachable,  perforated,  earthen- 
ware diaphragm  covered  by  a  filtering  cloth,  and  a  draw- 
off  tap  bdow  the  diaphragm  for  the  delivery  of  the  filtered 
brine. — O.  R. 


Ammonium  sulphite  in  solution  ;  Process  of  oxidising 


E.  Collett,  Christiania,  Norway.     Ens.  Pat.  3123,  Feb.  6, 
1913.     Under  Int.  Con  v.,  Feb.  6,  1912. 

Ammonium  sulphite  solution  is  treated  with  oxidising  gases 
in  a  tower,  the  oxidising  gases  and  the  liquor  both  travers- 
ing the  tower  in  the  same  direction. — O.  R. 


Ammonium  sulphate;   Production  of- 


-.  T.  H.  Easter- 
aeld,  Wellington,  New  Zealand."  U.S.  Pat,  1,072,840, 
Sept.  9,  1913. 

Ammoxiacal  liquor  containing  ammonium  carbonate  is 
treated  alternately  with  calcium  sulphate  and  with  gases 
containing  ammonia  and  carbon  dioxide,  the  calcium 
carbonate  precipitated  after  the  first  operation,  being 
removed   before  proceeding  with  the  second. — O.  R. 

Hydrosulphites  ;  Electrolytic  production  of .     Act.-Ges. 

f.  Anilinfabr.,  Berlin.     Eng.  Pat.  13,901,  June  10,  1913. 
Under  Int.  Conv.,  July  6,  1912. 

A  solution  of  a  bisulphite,  to  which  a  neutral  salt,  such 
as  a  sulphite,  chloride,  or  sulphate  has  been  added,  is 
electrolysed  at  a  low  temperature,  preferably  below 
!•">('.  Sulphur  dioxide  may  be  introduced  into  the 
cathode  liquid  at  a  rate  corresponding  with  the  reduction 
Of  tip-  bisulphite,  and  the  process  may  be  made  roll- 
tinuous  by  circulating  the  liquor  through  a  supply  tank 
and  a  number  of  electrolytic  cells,  the  bisulphite  con- 
sumed l  generated  as  above,  and  the  electrolysis 
continued  until  the  liquor  contains  the  desired  proporti<  a 
of  hydiosulphite.  To  prevent  Losses  of  sulphite  and 
hydrosulphite  by  migration  of  ions,  it  is  advantageous  to 
produce  a  flow  of  liquid  through  tin-  diaphragm-  towards 
the  cathodes. — O.  R. 


[Xitric  oxide  ;    Production  of ,  from  atmospheric  air.] 

Chemical  reaction  by  means  of  an  electric  arc.  J.  L.  R. 
Hayden,  Schenectady,  N.Y.,  Assignor  to  General 
Electric  Co.     U.S.  Pat.  1,066,272,  July  1,  1913. 

In  a  process  primarily  intended  for  the  production  of 
nitric  oxide  from  atmospheric  air,  the  gaseous  mixture 
(air)  is  caused  to  pass  rapidly  through  an  electric  arc  in  a 
direction  parallel  to  that  of  the  arc  stream,  one  of  the  two 
electrodes  being  hollow  and  provided  with  a  funnel- 
shaped  extremity  through  which  the  gaseous  stream  is 
passed  (by  suction  or  pressure)  into  a  cooling-pipe  (to 
prevent  reversal  of  the  reaction)  and  thence  into  a  series 
of  absorption  chambers.  By  this  means,  it  is  claimed, 
a  current  of  low  voltage  (50 — 150)  may  be  employed 
and  a  high  efficiency  obtained. — W.  E.  F.  P. 

Potash    salts   from   felspar ;     Process    of    obtaining 


H.    P.    Bassett,    Assignor   to   The   Spar   Chemical   Co., 
Baltimore,  Md.     U.S.  Pat.  1,072,686,  Sept.  9,  1913. 

One  part  by  weight  of  sodium  chloride  and  two  parts  of 
felspar  are  heated  to  a  yellow  heat  in  the  presence  of  air 
but  without  the  addition  of  any  calcium  compound  ; 
the  hot  mass  is  treated  with  water  and  potassium  salts 
are  recovered  from  the  solution. — O.  R. 

Granular  carbon  ;   Preparation  of .     J.  C.  Lee,  Brook- 
line,  Mass.     U.S.  Pat,  1,071,442,  Aug.  26,  1913. 

An  upper  and  a  lower  chamber  are  connected  by  a  relatively 

narrow  throat  containing  electrodes  adapted  to  cause  an 
electric  current  to  act  upon  the  carbon  as  it  passes  from 
the  upper  to  the  lower  chamber,  the  length  of  time  during 
which  it  is  subject  to  the  current  being  dependent  upon  the 
rate  at  which  the  granular  carbon  is  discharged  from  an 
opening  in  the  lower  chamber. — H.  H. 

Sulphuretted  hydrogen  ;    Process  for  the  production  of  ■ 


\\.   A.  Hall,  New  York.     Eng.   Pat.  20,757,  Sept.    II. 
1912.     Under  Int.  Conv.,  June  4,  1912. 

See  Fr.  Pat.  455,905  of  1912  ;  this  J..  1913,  943.— T.  F.  B. 


Sulphurous    acid;      Manufacture    of 


L.    Nbnnet, 


Brussels.     Eng.  Pat.  26,999,  Nov.  23.  1912. 
See  Fr.  Pat.  450,804  of  1912  ;  this  J.,  1913,  602.— T.  F.  B. 

Sulpliate  of  ammonia  from  ammoniacal  gases  or  vapours  , 
Process  of  producing — — .  H.  Koppera,  Essen  on 
Ruhr,  Germany.     U.S.   Pat.    1,073,247,  Sept.    16,   1913. 

See  Eng.  Pat.  834  of  1913  ;  this  J.,  1913.  791.— T.  F.  H. 

Metallic  salts  ;  Deposition  of from  solutions  containing 

them.     H.     J.     Rees,     Llansamlet,     Glamorgan.      I    v 
Pat.  1,073,363,  Sept.  10,  1913. 

See  Eng.  Pat.  25,919  of  1911  ;   this  J.,  1913.  30.— T.  F.  B. 

Fluorescent  substances   [basic   zinc   silicate];     Process  for 

the    manufacture    of .     G.     Rupprecht,     Eambu 

Germany.     U.S.  Pat.  1,073,932,  Sept.  23.  1913. 

See  Fr.  Pat.  437,746  of  191 1  ;  this  J..  1912.  536.— T.  F.  B. 

Removing  hydrogen  sulphide,  from  gases  using  alkali  solutions 
as  absorbents.     Ger.  i'at.  263,593.     Sn   Ha. 


VIII.— GLASS;    CERAMICS. 

Glass  ;  Contribution  towards  a  bibliography  of  tin  art  of . 

//.  Bt  L.  Solon.     Trans.    Eng.  Ceram.  Soa,   1913,  12, 

285—324.     (See  this. I.,  1913,  W7.) 

The    present     instalment    deals    with    the     teohnol 
description  and  reproduction  of  painted  and  stained  glass. 

—11.  11 

Firebricks  .     Specific   heats   of at   high    tempi 

S.  T.  Wilson,  A.'l).  Boldorofl  and  .1.  \\.  .Mellor.      Tran-. 

Eng.  Ceram.  Boo.,  1  *» 1 3.  12,  279    284 

I'm    assumption  of  a  constant  0*2  tor  roeoino  heat   in 
calculating  the  efficiency  of  ovens  is  not  justified  ej 


- 
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.    a  narrow  range  of  temperature.    Glaaer's  eleotrio 

Metallurgie,  1904,  1,  106)  for  specific  heats  was 

'..  and  the  data  are  summarised  in  the  formula  :   mean 

I  193     OO0006*.     It     is     deduced     from 

m  asuv.  f  100  tons  of  ooal  oonsumed  in  firing 

i   china    biscuit    ov.n.    only    1-5   tons  go   to   raisin-     the 

temperature  of  the  ware. — II.  H.  S. 


Chromium   red   <//</:<  ;     Study  of .     C.    E.    Ramsden. 

rrana    Bug.   Coram.  Soc,   1913,   12,  239 — 2«H>. 

Frevious  papers  (see  this  J.,  1912,  3S6  and  1913,  195) 
acemed  with  the  production  of  the  most  stable 

ted  stain  of  strong  colouring  power.  The  present 
communication  deals  with  the  best  glaze,  maturing  at  the 

•d  temperature,  which  will  develop  and  display 
the  tint  imparted  by  the  stain.     The  presence  of  lime  is 

.■ill    to    prevent    decomposition    of    stain    by    glaze. 
Though  f  lime  over  0-2  CaO  is  unnecessary,  its 

nt  should  never  drop  below  0-1  CaO.  The  basic  oxides 
should  consist  Largely  of  lead  oxide,  which  helps  to  form 
■  translucent  yellow  glass  imparting  a  blood-red  tint  to  the 
crimson  stain.  A  small  amount  of  alkali  oxide  is  useful  to 
produce  translucency,  but  the  proportion  R.,0  :  RO 
should  not  be  greater  than  1:4;  the  stain  is  soluble  in 
alkaline  -    and   borates ;     both   potash   and   soda 

impart  a  violet  or  lilac  tint.  Alumina  destroys  the 
crimson  colour  if  in  greater  proportion  than  0-3  A1203. 
If  not  fritted  with  the  glaze  mixture,  as  much  as  0-5 
Al,Oj  may  be  introduced  to  obtain  a  pink  ;  any  excess  over 
0*1  AlgOj  diminishes  the  red  tint.  Boric  acid  imparts 
translucency  while  possessing  only  a  slight  tendency  to 
communicate  a  lilac  shade  :  the  most  favourable  quantity 
appears  to  l>e  equimolecular  with  the  lime  content, 
the  trreater  the  lime  the  more  boric  acid  being  possible 
wi'hout  attacking  the  stain.  Zinc  oxide  brightens  the 
and  may  be  introduced  up  to  half  the  molecular 
tent  of  lim  •.  More  than  0-3  BaO  destroys  the  colour  ; 
E  ■  impairs  the  tint  ;  magnesia  should  be  excluded 
entirely.  Silica  may  vary  from  1-5  to  2  equivs., 
according  to  the  time  and  temperature  of  firing  ;  glazes 
rich  in  silica  tend  to  acquire  a  green  tint.  The  author 
arranges  oxides  into  two  classes,  according  to  their 
influence  on  the  crimson  glaze  at  cone  05  and  in  the  order 
of  their  apparent  effect  on  the  colour,  beginning  with  that 
having  th'-  greatest  effect  :  Favourable — CaO,  Bi203, 
I,  Bfi„  8iO„  Xa20,  K20,  Al2Os;  Injurious— 
Sbt03,  MgO,  P205,  SrO,  ZnO,  BaO,  A1203.— H.  H.  S. 

('hromf-rrd   glazes.     A.    Heubach.     Sprechsaal,    1913,    46, 

597—599. 

The  basic  portion  was  kept  constant  at  0-9  PbO,  01  CaO, 
reference  being  mad-  to  the  previous  work  of  Berge  (this 
J.,  1911,  12.-.4)  and  of  Buttnor  (J.,  1911,  1386).  Of  each 
plaze,  trials  were  Bred  at  cones  010,  06  and  02.  The 
Deposition:  0-9  PbO,  01  CaO,  0-3  A1203, 
BKOf,  '">'<  ''r203,  gave  the  best  results  at  the  highest 
temperature,  cone  02,  and  was  used  for  further  trials  in 
which  th<-  proportions  of  alumina  and  chromic  oxide 
wc-rc  varied.      These  resulted  in  th<-  production  of  crystalline 

ehroflss-nd  glaaei  when  th<-  Cr2()3  was  0-02  and  A1203 
0-3.     Biittner's  statement  that  metallic  lead  separate! 
in  idaz'-n  rich  in  alumina  is  not  confirmed. — H.  H.  S. 

Panares. 
Rsfroriorr/  bodies  required  tc  withstand   high  temperatures. 

\>  sfcCourl  and  Radiant  Beating,  Ltd.,  London, 
and  R.  Sehnabcl,  Berlin.  Eng.  Pat.  21,345,  Sept.  L9, 
I'M  2. 

A    METAU.I'     skeleton    of    wire,    wire    gauze    or     netting, 
I    metal   or   the   !ik<-,   constructed,   for  example, 
■n  or  nickel,  is  formed  into  td<  shape  of  the  refractory 
rx.d  ind   then   coated,   plastered  or  othei 

with  refractory   material,  consisting  of  a    mixture 

rcent.  of  finely  ground  bauxite,  previously 
1   in  an   electric   fur:  I    50  to    15   per  cent,    of 

r    with    a    mixture    of    finely 
ind   burnt   fireclay  and   nnburnt    fireclay. — \V.  0.  EL 


Silicon  article.  T.  B.  Allen,  Assignor  to  The  Carborundum 
Co..  Niagara  Falls,  X.Y.  U.S.  Pat.  1,073,560,  Sept.  16, 
1913. 

Claim  is  made  for  a  cast  article  composed  mainly  of 
silicon,  substantially  free  from  silicon  dioxide  and  from 
nitrogenous  and  oxygenous  impurities,  of  a  fine  crystalline 
structure,  and  of  practically  uniform  density  throughout 
its  mass. — A.  S. 


IX.— BUILDING  MATERIALS. 

Portland  cement  ;    Grippitig  power  ["  Einschlicsskraft"]  of 
.     H.  Luftschitz.     Tonind.-Zeit,,  1913,  37,  1491. 

The  setting  of  Portland  cement  is  assumed  to  be  due  to 
the  formation  of  a  gel,  which  ultimately,  stiffens  to  a  lime- 
aluminate-silicate  mass  and  forms  a  close-fitting  network 
around  any  embedded  inert  material.  With  concrete, 
such  a  network  surrounding  angular  gravel  or  sand  woidd 
be  stronger  than  one  enclosing  rounded  grams,  and  the 
strength  attained  with  washed  sand  would  be  greater  than 
with  unwashed,  since,  in  the  latter  case,  the  intervening 
layer  of  soft  clay  prevents  the  surrounding  network  from 
directly  gripping  the  grains  of  sand.  Similarly  with 
ferroconcrete,  rust  is  detrimental  as  preventing  close 
contact  between  the  iron  and  surrounding  gel. — F.  Sodn. 

Patents. 

Plaster-cement ;      Manufacture     of .     W.      Brothers, 

Whaley  Bridge,  Derby.     Eng.   Pat,   20,789,  Sept.    12, 
1912. 

Calcium  sulphate  (gypsum)  is  heated  with  steam  in  a 
closed  vessel  at  a  pressure  of  about  100  lb.  per  sq.  in.  and 
a  temperature  of  328°  F.  (164°  C.)  with  the  production  of 
a  hard-setting  plaster-cement.  The  apparatus  used  is  the 
same  as  is  described  in  Eng.  Pat.  5853  of  1904  (this  J., 
1905,  443).— 0.  R. 


.     J.  Eisner. 

Addition   to  Ger. 


Ger. 
Pat. 


Slag  cement  ;  Process  for  preparing 
Pat.   263,179,   Sept.    7,    1911. 
250,433. 

Slag  is  finely  ground  and  sifted,  and  mixed  with  an 
aqueous  solution  of  a  "contact  salt"  (e.g.,  an  alkali 
chloride,  or  an  aluminium  or  magnesium  salt),  the  amount 
of  salt  used  being  about  3  per  cent.  The  pulp  is  then 
introduced  into  the  kiln  and  burnt  with  a  current  of  air 
at  a  temperature  not  exceeding  1000°  0.  When  using 
highly  sulphurous  slags,  steam  may  be  introduced  towards 
the  end  of  the  burning  process  to  assist  the  removal  of  the 
sulphur.— T.  F.  B. 

[Concrete.']  Transparent  waterproofing.     A.  C.  Horn,  New 
York.     U.S.  Pat.  1,073,129,  Sept.  16,  1913. 

Claim  is  made  for  a  shaped  mass  of  concrete  or  other 
masonry,  a  portion  at  least  of  the  surface  of  which  is  coated 
with  a  continuous  layer  of  a  transparent  waterproofing 
medium  composed  of  aluminium  stearatc  together  with 
some  "  aluminium  tungate."  The  appearance  and  porosity 
of  the  coated  concrete  arc  stated  to  be  identical  with  those 
of  ordinary  concrete,  but  the  coating  being  water-rejK'llent, 
"  the  porous  surface  although  seemingly  of  a  capillary 
nature  exerts  no  capillary  action  on  water." — A.  S. 

Stone;    Artificial and  the  like.     W.  Palmer,  London. 

Eng.  Pat.  21,161,  Sept.  17,  1912. 

A  mixture  of  crush»d  shell  (except  mother  of  pearl)  and 
cement  (other  than  lime  carbonate  or  lime  sulphate  waste) 
IS  formed  into  block*  of  artificial  stone,  or  may  be  used  as. 
a  coating  on  a  bed  or  COB    "f  Portland  or  other  cement. 

— W.  C.  H. 


\\'<i'>d  ;    Process  of  bleaching 


-.  A.  Franck -Philip 
Jackson,  Midi..  Assignor  to  Franck -Philipson  and  Co., 
Chicago,  HI-  U.S.  Pat.  1,068,580,  July  29,  1913. 
WOOD  is  treated  in  a  bleaching  lutli  composed  of  water, 
in  put  i,  g.vol.  hydrogen  p*  roxide,  8  parts ;  dibit,  sodium 
iilicate(l :  8)  I  part,  which  is  allowed  to  act,  with  moderate 
heating  until  tin-  surface  of  the  wood  \<  penetrated  and 
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partially  bleached.  The  formation  of  nascent  oxygen  is 
then  accelerated  by  adding  in  small  portions  at  a  time,  one 
part  of  a  2  per  cent,  solution  of  potassium  permanganate. 
The  rate  of  liberation  of  oxygen  and  its  influence  on  the 
wood  is  governed  by  the  rate  at  which  the  permanganate 
solution  is  added.  If  desired,  an  excess  of  permanganate 
may  be  added .  Continuously  and  the  wood  withdrawn 
before  the  action  of  the  permanganate  on  the  peroxide  is 
complete,  so  that  the  formation  of  oxygen  takes  place 
outside  the  solution. — J.  F.  B. 

Artificial  stone;    Process  of  making 


-.     M.    Hartung, 
Berlin.     Eng.  Pat.  13,564,  June  10,  1912. 

See  Fr.  Pat.  437,662  of  1911  ;  this  J.,  1912,  538.— T.  F.  B. 
Building  cement;    Manufacture  of- 


The 


H.     C.     H. 


Copper -antimong     equilibrium  : 

Carpenter.     Int.  Zeits.  Metallog.,  1913,  4,  300—322. 

Although  a  considerable  amount  of  work  has  been  done 
on  the  alloys  of  copper  and  antimony  (see  this  J.,  1897. 
506,615;  1898,1111;  1903,744;  1904,  986),  doubt  exists 
as  to  the  degree  of  mutual  solubility  of  the  two  metals  and 
the  equilibrium  conditions  in  alloys  containing  Cu  65 — 80 
atoms  per  cent.  The  author's  results  differ  in  some  im- 
portant respects  from  those  of  Baikow  (this  J.,  1903,  744  ; 
1901.  986).  The  two  eutectic  points  of  the  equilibrium 
diagram  are  at  646°  C.  (82-5  atoms  per  cent.  Cu)  and  530°  C. 
(65  atoms  per  cent.  Cu).  There  are  five  cons'. i'.uents,  but 
one  (£)  erists  only  above  430°  C,  and  undergoes  a  poly- 
morphic transformation  into  y  at  450° — 430°  C.  The 
boundaries  of  the  phase  fields  and  the  nature  of  the  con- 
stituents of  the  alloys,  after  annealing  at  400°  C,  are 
shown  in  the  following;  table  : — 


Constituent.       Constitution. 


Atomic 

percentage  of 

copper. 


a  +  7 

1  +  d 

c 


Solid  solution 
of  Cu3Sb  in 
copper 


Mainly  Cu3Sb 


(\1jS1) 


Golden  brown 


Greenish  grey 
Purple  lilac 


Nearly  pure 
antimony.  , 


White 


100—96 

96— 81 

81—75 

75—666 

66-6 

66-6  to  about  1 

Not  more  than  1 


-.  A.  G.  Bloxam, 
London.  From  H.  F.  Boersma,  The  Hague.  Eng.  Pat. 
24,035,  Oct.  21,  1912. 

See  Fr.  Pat.  449,642  of  1912  ;  this  J.,  1913,  489.  Refer- 
ence is  directed  in  pursuance  of  Sect.  7,  Sub-sect.  4,  of  the 
Patents  and  Designs  Act,  1907,  to  Eng.  Pats.  12,353  of 
1906  and  24,775  of  1911.— T.  F.  B. 

Acid-  and  fire-proof  bodies  consisting  of  pure  silicic  anhy- 
dride ;    Process  of  manufacturing .     I.  Schlossbcrg, 

Hamburg,  Germany.     Eng.  Pat.  6949,  March  20,  1913. 

See  Ger.  Tat.  258,683  of  191 1  ;  this  J.,  1913, 605.— T.  F.  B. 


X.— METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

Copper  precipitate  ;    Electrolytic  refining  of .     W.  F. 

Burns.     Min.  and  Eng.  World,  Sept.  13,  1913,  469—470. 

Anodes  obtained  by  smelting  copper  precipitate  in  a 
reverberatory  refining  furnace  average  99-4  per  cent. 
Cu  and  0-40  per  cent.  As+Sb  ;  the  slag  amounting  to 
46  per  cent,  of  the  charge  and  containing  16-86  psr  cent. 
Cu.  Notwithstanding  the  high  arsenic  content  of  anodes 
and  electrolyte  (the  latter  being  used  until  it  contains 
55  grms.  As  per  litre)  the  resulting  metal  contains  0003 
per  cent.  As-f  Sb  and  is  of  wire-bar  grade  when  using  a 
current  of  17 — 18  amp.  pi-r  sq.  ft.  :  witli  a  current  density 
of  33 — 35  amp.  a  metal  of  99-85  per  cent.  Cu  and  0-006 
per  cent.  As-f  Sb  is  obtained. — W.  R.  S. 


— A.  S. 


Bearing  metals  ;  Electro-analysis  of  white  — — .  I.  Com- 
pagno.  Atti  R.  Accad.  deiLincei,  Roma,  1913,  22,  II., 
221— 22>. 

One  grm.  of  the  alloy  is  treated  with  20  c.c.  of  nitric  acid 
of  sp.  gr.  1-4,  the  solution  diluted  to  80 — 90  c.c,  and  the 
metastannic  and  metantimonic  acids  filtered  off,  and 
washed.  The  filtered  solution  is  concentrated  to  200  c.c. 
and  should  remain  clear,  otherwise  the  filtration  must  be 
repeated.  Copper,  lead,  arsenic,  iron,  zinc,  etc.  in  the  solu- 
tion are  determined  by  known  methods.  The  nvta stannic 
and  metantimonic  acids  are- removed  from  the  filter,  and 
dissolved  by  addition  of  a  slight  excess  of  sodium  hydroxide, 
80  c.c.  of  sodium  monosulphide  solution  (sp.  gr.  1-225)  and 
about  0-5  grm.  of  potassium  cyanide,  the  latter  being  for 
the  purpose  cf  keeping  in  solution  the  small  quantity  of 
copper  always  retained  by  the  precipitate.  After  boiling 
for  a  few  minutes  the  antimony  (and  copper)  is  deposited 
electrolytically  (see  this  J.,  1912,  495)  ;  the  deposit  is 
dissolved  in  dilute  nitric  acid  containing  tartaric  acid,  the 
solution  evaporated,  the  residue  treated  with'  water  and 
then  with  caustic  soda,  Roehelle  salt,  and  dextrose,  and  the 
precipitated  cuprous  oxide  separated,  dissolved  in  nitric 
acid,  and  the  copper  determined  electrolytically  :  the 
antimony  is  then  obtained  by  difference.  The  liquid  left 
after  deposition  of  the  antimony  is  heated  to  boiling  and 
120  c.c.  of  hydrochloric  acid  of  sp.  gr.  1-19  added  gradually. 
After  the  tin  sulphide  is  completely  decomposed, 
the  solution  is  concentrated,  heated  for  a  few  minutes 
with  one  or  two  drops  of  hydrogen  peroxide,  treated  with 
20  grms.  of  oxalic  acid,  diluted  to  500  c.c,  and  the  tin 
deposited  electrolytically  at  60° — 65°  C.  A  simple  form 
of  apparatus,  with  rotating  anode,  is  described. — A.  S. 

Alloys  ;    Thermal  investigations  on  the  transformations  of 

easily  fusible in  the  solid  state.     D.  Mazzotto.     Int. 

Zeits.  Metallog.,  1913,  4,  273—296. 

The  results  of  quantitative  experiments  on  the  evolution 
of  heat  which  certain  easily  fusible  alloys  exhibit  during 
transformations  in  thf  solid  state  (compare  Stoffel,  this 
J.,  1907,  472;  Mazzotto,  this  J.,  1911,  1065)  are  given. 
In  the  case  of  four  tin  allovs  (Bi  1,  Sn  1  part  ;  Bi 1,  Sn  4 ; 
Pb  2,  Sn  1;  and  Sn  3,  Tl  2  parts  by  weight), 
the  phenomenon  can  be  explained  as  being  due  to  the 
separation  of  one  component  from  a  solid  solution  saturated 
at  the  eutectic  temperature,  the  solution  becoming  super- 
saturated as  it  cools  and  separation  taking  place  at  a 
lower  temperature.  /3-Tinhasa  lower  solvent  power  than 
■y-tin  for  other  metals,  and  the  /S-y-transformation  of 
tin  is  regarded  as  playing  an  important  part  in  causing 
the  phenomenon.  In  the  case  of  the  alloy  Sn  1,  Cd  1  part 
by  weight,  the  effect  is  localised  to  a  small  temperature 
interval  and  is  influenced  but  little  by  thermal  treatment. 
This  may  be  due  to  the  solid  solution  not  becoming  super- 
saturated until  the  moment  of  the  ^S--y-t in  transformation. 
The  maximum  heat  evolutions  observed  were  :  Bi  1,  Sn  1 
part,  0-99  Cal.  per  kilo.  :  Bi  1,  Sn  4,  114  Cals.  :  Pb  2,  Sn  1, 
1-87  Cals;  Sn  3,  Tl  2,  1-47  Cals.  ;  and  Sn  1.  Cd  1  part. 
1-16  Cals.  per  kilo.  No  evolution  of  heat  after  solidifica- 
tion could  be  observed  with  the  allovs  Bi  2-7.  Tl  1  part  ; 
Sn  2,  Zn3;  Sn  3,  Zn  2,  and  Bi   1.  Pb    1   part   by   weight. 

— A.  S. 

Platinum  ;     Effect   of   ultra-violet   light    upon   the   catalytic 

activity  of  colloidal .     C.  J.  Farmer  and  F.  Parker, 

jun.     J.    Amer.   Chcm.   Soc,    1913,   35,    1524—1527. 

The  catalytic  activity  towards  hydrogen  peroxide  of 
colloidal  platinum  solution,  prepared  by  Bredlg's  method 
of  electrical  disintegration,  is  increased  by  a  short  exposure 
to  ultra-violet  light  (from  a  mercury  vapour  lamp),  but  is 
completely  destroyed  by  a  more  prolonged  exposure 
(varying  according  to  the  depth  of  the  layer  of  liquid 
exposed  to  the  light),  the  platinum  being  deposited 
black   flocculenl    precipitate.      A.  S. 

Mercury;    Action  of  ndphidea  of  On  nihil  group  on  had 
amalgam  <n,,l  [Complete  purification  of  mercury.) 

If.  \.  Banerjee.     Z.  anorg.  Chem.,  191S,  83.  IK!     I 

MEKCTTRY    is   rendered    entirely   free   from    lead    and    Other 
impurities   by  ruMiiiiL'   in   a    mortar   with  the   juice  of  the 
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garlic  (allium  sativum).     The  effect  is  duo  apparently  to 
higher  allyl  sulphides  ;  those  convert  any  lead  present  into 

aide  which  adheres  to  the  mortar. — F.  Soon. 

Patents. 

Cobalt,    nickel,   and   silrer;     Process  of  treating   ores   ami 

siting     products     containing .     Gebr.     Borehexs, 

slar  am  Han,  Germany.     Eng.  Pat.  18,270,  Aug.  8, 
P.U2.     Under  Int.  Conv.,  Aug.  8,  1911. 

ri.EX  combinations  of  cobalt,  nickel,  and  silver,  are 
first  treated  with  an  alkali  bisulphate  at  a  temperature 
below  800'  d,  and  then  roasted  at  600°  to  700°  C.  in  an 
oxidising  at  mosphere.  The  mass  is  allowed  to  cool,  crushed 
if  n<  sprayed  with  sulphuric  acid,  and  the  treatment 

repeated  until  the  metals  have  been  sufficiently  converted 
into  soluble  form.  The  mass  is  then  drawn  out  of  the 
furnace,  allowed  to  cool,  and  lixiviated.  Very  refractory 
-  ire  first  heated  one  or  more  times  with  carbon  at  below 
red  heat,  and  in  presence  of  enough  air  to  burn  the  carbon. 

— T.  St. 


-  ,-    Eltctroly'ic  pickling  of  ■ 


-.     P.  Marino,  London. 
Eng.  Pat.  20,180,  Sept.  4,  1912. 

An  electrolytic  pickling  bath  particularly  designed  for  iron 
or  steel  surfaces  which  are  to  be  subsequently  electro- 
plated, is  prepared  by  dissolving  from  one  to  three  parts 
.  of  boron  fluoride,  potassium  or  sodium  fluoride,  and 
tin  fluoride,  in  100  parts  of  water  and  one  to  two  parts 
of  commercial  hydrofluoric  acid.  The  articles  are  first 
made  to  form  the  anode,  and  afterwards  the  cathode. 
A  irrent  density  of  2  amperes  per  15  sq.  in.,  and  2  to  4 
vi  ilts  should  be  employed.  As  anodes  the  surfaces  are  freed 
from  sand  and  films  of  oxide,  and  as  cathodes  they  receive 
a  firmly  adhering  coating  of  tin,  which  renders  them 
suitable  for  subsequent  treatment. — T.  St. 

J— nnlinj  ftirnfinrir  R.  B.  Thomas,  Wimbledon,  Surrey, 
and  T.  F.  Davies,  Abercarn,  Man.  Eng.  Pat.  22,144, 
-   pfc.  30,  1912. 

The  products  of  combustion  from  a  fire  box  are  led  into 

annealin<_*  chamber  (1)  through  openings  at   the   fire- 

!.   and  (2)  through  longitudinal  and  cross  flues 

below  the  level  of  the  floor  of  the  chamber,  by 

if  openings  in  the  floor,  midway  of  the  length  of 

chamber.     The   wall   adjacent  to  "the  stack   flue  is 

provided  with  a  number  of  "  pigeon-hole  "dike   openings 

through  which  the  hot  gate  out   of  the  chamber. 

All  th«-  inlet  and  outlet  holes  are  controlled  by  dampers, 

whereby  th'-  hoi  g  »  -  may  be  concentrated  in  any  desired 

portion  of  the  chamber. — T.  E 

•see  for  nnn' filing  and  tempering  metals.      C.  J.  Beaver, 
Bale,    ami    Bi    A.    Claremont,    Hi<rh   Legh,    Cheshire. 
.-.  90,048,  Dee.  31,  1912. 

The  annealing  chamber  is  elongated  and  inclined  down- 
war,  ih  ends,   the   copper  or  other   metal   to   be 
annealed  Ix-iiiL'  conveyed  through  the  chamber  by  means 
uuL     Oxidation  is  prevented  by  keeping 
the  chamlf-r  full  of  "  iteam  or  other  non-oxidLsing  gas." 
aled   by  dipping  into  water  or  other 
liquid,  but    the  inlet  end   i-  open   to  the  air,  for 
••  in  feeding  in  the  metal.     The  slight  loss  of 
steam  by  diffusi  ad  i-  made  ap  by  a  slow 
led  into  the  chamber  near  the  outlet  end. — T.  St. 

Treatment   of .    J.    BJch,    Lyndora,    Pa., 

I.   :    v  :;.  1012. 

Yf.kv  hard  ■  copper  i^  produot  d  by  melting  a 

i'l  about    IS;    part  -   of  a 

mixture,   in  equal    proportions,   of   th<-   following,    finely 

i     thorou  mixed     together  :■   -"  Welding 

■   .  powdered  bones,  fen 

■  .    and     limestone.     The     "welding 

of  boric  anhydride  60,  iron  oxide  15, 

.••.  •  itt     I .".,  and    ■  im  carbonate  2M  per 

Oth  >'■•■  obtained  with  1 1 ),  H7A 

md  12J  :  i  mixl  ore  of  limestone  I, 

1,  and  ferrosilioofl  -  parts;    (2),  7."> 

par'  ppet    and     2".    j.;rt-    of    a    mixture     in    equal 


proportions  of  "  welding  compound,"  ferrous  sulphate, 
copper  sulphate,  ferrosilicon,  potassium  carbonate,  lime- 
stone, ferromanganese,  and  yellow  phosphorus;  (3),  84| 
parts  of  copper  and  15J  parts  of  a  mixture  in  equal  pro- 
portions of  ferrosilicon,  potassium  carbonate,  yellow- 
phosphorus,     "  welding     compound,"     and     limestone. 

— T.  St. 

Case-hardening    materials ;      Method    of    preparing 


H.  Rodman,  Edgewood,  Pa.,  U.S.A.  Eng.  Pat.  8596, 
April  11,  1913. 

Powdered  carbonaceous  matter,  mixed  with  other 
materials,  is  moistened  with  a  solution  of  molasses  (or 
glucose  or  starch)  in  water,  formed  into  small  masses,  and 
coked.  The  pebbles  thus  formed  do  not  adhere  to  each 
other,  and  individually  are  structurally  strong.  The 
following  mixtures  are  given  : — (1),  finely  powdered  coking 
coal  100,  sodium  carbonate  10,  calcium  carbonate  20 
parts ;  (2),  finely  powdered  coking  coal  50,  Portland 
cement  100,  barium  carbonate  20  parts.  The  second 
mixture,  after  wetting  with  molasses  and  water,  is  allowed 
to  harden  in  large  masses,  which  are  then  crushed  and 
screened.  Instead  of  using  coking  coal,  dense  molasses, 
asphaltum,  or  tar  may  be  used  with  mixtures  containing 
finely  ground  charcoal,  to  form  both  the  initial  and  final 
bonds,  as  these  materials  coke  when  heated. — T.  St. 

Bullets  and  other  projectiles.  Kings  Norton  Metal  Co., 
Ltd.,  T.  A.  Bavliss,  and  H.  W.  Brownsdon,  London. 
Eng.  Pat.  8820/  April  15,  1913. 

Bullets  and  the  driving  bands  of  projectiles  are  first 
roughened  by  sand-blasting,  and  then  coated  with  a 
solution  of  sodium  silicate  in  water  containing  kaolin 
powder  in  suspension.  A  hard  cementitious  coat  is  left 
on  drying,  which  does  not  rub  off  on  to  the  barrel  of  the 
fire  arm,  nor  prevent  the  projectile  from  taking  the  rifling. 
After  the  cement  has  dried  on  the  bullets,  these  are  given 
a  protective  coating  of  paraffin  wax  or  shellac  varnish. 
If  in  addition  to  the  cement  coating,  the  bullets  receive 
a  thin  coating  of  a  lubricant  such  as  beeswax,  the  bores 
of  rifles  become,  after  continued  firing,  even  more  highly 
polished  than  a  new  barrel. — T.  St. 

Zinc  oxide;    Recovery  of from  zinciferous  materials, 

especially  slags.  F.  C.  W.  Timm,  Hamburg,  Germany. 
Eng.  Pat.  10,376,  Mav  2,  1913.  Under  Int.  Conv., 
May  6,  1912. 

The  zinciferous  materials  (slags  from  lead  and  copper 
furnaces,  etc.)  are  melted  in  a  cupola  furnace  on  a  layer 
of  such  materials  as  will  cause  or  facilitate  the  liberation 
of  zinc  (carbon,  lime,  iron,  etc.).  The  heating  gases 
traverse  the  charge  in  a  downward  direction.  The  de- 
zincing  layer  rests  on  a  grate,  which  preferably  consists  of 
water-cooled  pipes.  The  atmosphere  is  maintained  as 
oxidising  as  possible,  so  that  the  heat  required  for  reduction 
becomes  practically  nil,  and  separation  of  iron  is  pre- 
vented. Fuel  may  be  added  with  the  zinciferous  materials, 
and  air  for  its  combustion  introduced  just  above  the  de- 
zincing  layer.  If,  then,  a  part  of  the  gases  of  combustion 
are  led  upwards,  the  charge  becomes  preheated  before 
reaching  the  melting  zone.  In  general  working  the 
methods  are  similar  to  those  described  in  Eng.  Pat.  5438 
of  1013.     (See  also  this  J.,  1013,  871.)— T.  St. 

[Zinc,  etc.]     Ores  ;   Furnace  for  smelting  and  refining . 

\V.  M.  Bowles  and  C.  O.  Allen,  Shawnee,  bkla.  U.S. 
Pat.  l,073,4<is.  Sept.  10,  1018. 

The  furnace  h  healed  by  a  series  of  electric  arcs,  above 
which  the  ore  is  introduced,  and  oommunioatei  with  an 
inclined   oond  bested    by   mean-   of  an   air-jacket. 

The   condenser   js   provided   with  a  screw  conveyer   by 
whist  the  oondensed  product  is  scraped  from  the  n 
and  discharged     W.  K.  F.  P. 

Organic  and  inorganic  materials;   Process  of  tooting . 

[ /',  ion    of   metals.]     Method   of  treating 

metals.     J.  A.  McLarty,  Toronto,  Canada.     U.S.  P 
1.1)72,751  and  1,073,076,  Sept.  0,  1013. 
(I)  To  harden,  and  prevent  the  corrosion  of  metals,  these 
are  subjected,  in  a  closed  vessel,  to  the  action  of  the 
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gases  and  vapours  evolved  by  heating,  out  of  contact 
with  air,  a  mixture  including  sawdust  and  crude  petroleum, 
the  mixture  being  also  out  of  direct  contact  with  the 
metals.  (2)  The  metals  are  placed  in  a  container  capable 
of  b?ing  closed,  and,  whilst  maintained  at  a  temperature 
below  red  heat,  are  exposed  to  the  vapours  formed  by 
heating  a  mixture  of  water,  an  oily  carbon  compound, 
and  a  carbohydrate.  After  a  period  of  such  exposure, 
the  vapours  are  ignited  whilst  still  in  contact  with  the 
metals,  which  are  then  left  for  a  suitable  time  exposed 
to  the  gaseous  products  of  the  ignited  vapours. — T.  St. 


Ores  ;  Process  for  treating  ■ 


Casting;  Process  of  ■ 


-.  J.  A.  McLarty,  Toronto, 
Canada.  U.S.  Pats.  1,072,752  and  1,072,753,  Sept.  9, 
1913. 

(1)  Ores  and  other  substances  containing  metals  are 
reduced  by  heating  them  to  a  temperature  below  red 
heat,  out  of  contact  with  air,  in  a  sealed  container,  and 
exposing  them  to  the  gases  and  vapours  formed  by  heating 
a  mixture  of  a  hydrocarbon  and  a  carbohydrate  to  a 
temperature  materially  below  red  heat,  in  a  separate 
chamber.  (2)  The  vapours  and  gases  formed  by  heating 
a  mixture  of  a  hydrocarbon  and  a  carbohydrate  to  about 
100°  C.  are  ignited,  and  the  ore,  which  is  contained,  at  a 
temperature  materially  below  red  heat,  in  a  separate 
compartment,  is  treated  with  the  products. — T.  St. 

Metals;    Electric   deposition   of ,    by  fusion.     A.    P. 

Strohmcnger,    Assignor   to    Slaughter   and    Co.,    Ltd., 
London.     U.S.   Pat.    1,073,543,  Sept.    16,    1913. 

An  electric  arc  is  produced  between  the  object  under 
treatment  and  one  end  of  a  bar  of  the  metal  to  be 
deposited  ;  the  latter  is  coated  with  "  insulating  material 
adapted  to  form  a  slag  when  fused."  The  end  of  the  bar 
from  which  the  arc  starts  is  pressed  down  upon  the  object 
during  the  passage  of  the  current. — W.  E.  P.  P. 

Metallic  alloy  and  method  of  its  manufacture.  H.  O. 
Ormiston.  Fr.  Pat.  455,617,  March  17,  1913.  Under 
Int.  Conv.,  Dec.  24,  1912. 

Aluminium  alloys  possessing  mechanical  properties 
superior  to  those  of  aluminium,  are  prepared  in  the 
following  manner  :  A  mixture  of  borax  60,  magnesium 
sulphate  5,  copper  sulphate  10,  copper  nitrate  7,  mercery 
sulphate  1,  cadmium  sulphate  2,  nickel  sulphate  15  per 
cent.,  is  heated  in  a  crucible,  and  whilst  ebullition  is 
active,  3  parts  of  nickel  and  3  of  copper  are  added.  When 
ebullition  has  ceased,  Sn  3,  Pb  1,  and  Al  90  parts,  are 
added,  and  the  mixture  stirred.  The  alloy  thus  formed 
is  the  "  stock  "  metal  which  is  used  as  a  basis  for  different 
alloys.  Thus  a  soft,  ductile  alloy  is  obtained  by  melting 
together  "  stock  "  metal  20,  Sn'  9,  Pb  2,  Al  169  parts  ; 
and  a  very  hard  alloy  is  obtained  with  "  stock  "  metal  30, 
Cu  20,  Al  50  parts.  Another  haid  alloy  is  obtained  by 
adding  slowly  to  100  parts  of  the  above  mixture  of  salts, 
during  ebullition,  Cu  5,  and  Ni  30  parts,  and,  when  ebiilli- 
tion  has  ceased,  adding  Al  57,  Sn  6,  and  Pb  2  parts.  A 
solder  suitable  for  use  with  these  alloys  is  composed  of 
one  part  of  tinman's  solder  (Pb  66,  Sn  34  per  cent.)  and 
two  parts  of  one  of  the  alloys  described. — T.  St. 

Refractory  metals  and  alloys  ;   Processes  for  the  manufacture 

of  articles    of .     P.    Schwarzkopf,    S.    Burgstaller, 

and  Wolfram-Laboratorium   Dr.    Ing.    P.    Schwarzkopf 
G.  m.  b.  H.,  Berlin.     Eng.  Pat.  13,282,  June  5,  1912. 

See  Fr.  Pat,  448.229  of  1912  ;  this  J.,  1913,  431.— T.  F.  B. 

Gold  alloys.  A.  G.  Bloxam,  London.  From  Dr.  Richter 
and  Co.,  Pforzheim,  Germany.  Eng.  Pat.  21,164, 
Sept.  17,  1912. 

See  Fr.  Pat.  448,407  of  1912  ;  this  J.,  1913,  431.— T.  F.  B. 

Sintering  of  metallurgical  and  similar  products.  J.  Savels 
berg,  Papenburg,  Germany.  Eng.  Pat.  24,565,  Oct.  26, 
1912.     Under  Int.  Conv.,  Nov.  23,  1911. 

See  Fr.  Pat.  449,8%  of  1912  ;  this  J.   1913,  494.— T.  F.  B. 


-.  H.  Wade,  London.  From  The 
Liquid  Forged  Steel  Co.,  Cleveland,  Ohio,  U.S.A. 
Eng.  Pat.  412,  Jan.  6,  1913. 

See  U.S.  Pat.  l,061,760of  1913;  this  J.,  1913,662.—  T.F.B. 

Annealing    apparatus.     H.     Hillebrand,    jun.,     Werdohl, 
Germany.     U.S.  Pat.  1,073.235,  Sept.  16,  1913. 

SEEGer.  Pat,  257,716  of  1911  ;  this  J.,  1913,  540.— T.  F.  B. 

Electrolytes  for  use  in  the  deposition  of  a  metal  or  metallic 

alloy  ;   Process  of  preparing .     P.  Marino,  London. 

U.S.  Pat.  1,073,432,  Sept.  18,  1913. 

See  Eng.  Pat.  24,562  of  1911  ;  this  J.,  1913,  93.— T.  F.  B. 

Lead  and  zinc;    Process  for  the  separation   of .     J. 

Babe,  Honfleur,  Fiance.     U.S.  Pat.  1,073,461,  Sept.  16, 
1913. 

SEEFr.  Pat.  428,707  of  1910  ;  this  J.,  1911, 1167.— T.  F.  B. 

Sulphide  ores  ;    Procss  and  apparatus  for  treating . 

E.  E.  Banes,  Strathfield,  N.S.W.     U.S.  Pat.  1,073,462, 
Sept.  16,  1913. 

SEEFr.  Pat.  431, 2S0  of  1911  ;  this  J.,  1911, 1397.— T.  F.  B. 


Sodium   alloys;     Manufacture   of - 


-.  E.  C.  Rossiter, 
Birmingham,  Assignor  to  The  British  Cyanides  Co., 
Ltd.,  London.     U.S.  Pat.  1,073,523,  Sept.  16,  1913. 

See  Eng.  Pat.  14,254  of  1912  ;  this  J.,  1913,608.— T.  F.  B. 

Siemens- Mart  iv  furnace.     K.  Albert,  Wiesbaden.  Gerruanv. 
U.S.  Pat.   1,073,653,  Sept,  23,  1913. 

SeeFi-.  Pat.  451,797  of  1912  ;  this  J.,  1913,662.— T.  F.  B. 

Crucible-furnace.     H.  Koch,  Dietikon,  Switzerland.     U.S. 
Pat.  1,073,912,  Sept.  23,  1912. 

See  Eng.  Pat.  28,567  of  1911  ;  this  J.,  1912,994.— T.  F.  B. 


XI.— ELECTRO-CHEMISTRY. 

Influence  of  various  conditions  on  the  oxidation  of  nitrogen 
in  the  voltaic  arc.    Saposchnikow  and  others.    See  VII. 

Electro-analysis     of    white     bearing     metals.     Compa<nio. 

See  X. 

Electrolytic  deposition  of  antimony.     Chaney.     See  XXIII. 

Patents. 

Ozonisers.     J.  C.  A.  Henderson,  London.     Eng.  Pat.  1166, 
Jan.  15,  1913. 

The  ozoniser  is  provided  with  an  electrode  composed 
of  a  sheet  of  expanded  aluminium. — B.  N. 

Electrolysis  of  aqueous  solutions.  Ges.  fur  Chemische 
Industrie  in  Basel,  Basle,  Switzerland.  Eng.  Pat. 
11,872,  May  21,  1913.     Under  Int.  Conv.,  Dec.  9,  1912. 

The  cathode  is  enclosed  in  a  comparatively  narrow 
chamber  constructed  of  a  materia]  permeable  to  the 
electrolyte,  the  upper  part  of  the  chamber  being  contracted. 
The  escaping  hydrogen  produces  on  the  surface  of  the 
electrolyte  a  froth  consisting  of  bubbles  of  gas,  eneli 
in  films  of  alkali,  and  the  froth  is  delivered  into  a  receivw 
in  which  the  gas  and  alkali  separate. — B.  N. 

Electrostatic  separation  of  comminul'd  WuUttialt  i  Pro- 
gressive  .      H.    M    Sutton,    and    W.     I.,    and    K.    (.. 

Steele,  Dallas,  Tex.     U.S.  Pat.  1,073.1  •»•"..  B  pi  23,  1913. 

A  dbvtcx  reciprocating  across  the  norma]  jwth  of  the 
material  is  provided  for  establishing  and  subject  in'.;  the 
material  to  a  series  of  electro-static  fields  of  varying 
densities,  with  an  arrangement  for  energising  the  recipro- 
cating device  during  its  movement  in  one  direction,  and 
de-enorgising    in    the    levacfe    direction.     The    parti 
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thu*  deviate  from  the  line  of  normal  movement  according 
to    their    olirtrio.il    susceptibilities,    and    are     collected 
irately. — B.  N. 

Primary -battery- 


,    J.  H.GuglerandG.W.Colles, 

Milwaukee".  Wk.      D.S.   l'at.   1,073,677,  Sept.  23,  1913. 

The  depolarising  liquid  contains  a  chlorate,  and  at 
or  near  the  top  of  the  liquid  is  a  carrier  of  sheet  metal 
with  a  perforated  bottom,  means  being  provided  for 
raising  and  lowering  the  support.  A  quantity  of  frag- 
ment arv  material  rests  OB  the  carrier  and  supports  a 
quantity  of  undissolved  chlorate. — B.  N. 

<?  vapours  :    Apparatus  for  the  electrical  treatment 

of .     W.   T.    Hoofnagle,  Glen  Ridge,  N.J.,  U.S.A. 

log.  Pat.  80,    -  pt.  13,  1912. 

i   i    44<01!)of  1912;  this  J.,  1913,  432.—  T.  F.  B. 

Itesising     gases;      [Electrical]     device    for .     YV. 

Siebert.  RhVinfelden,  Assignor  to  Elektrochemische 
\\ ".  rke  G.m.b.H.,  Berlin.  U.S.  Pat,  1,073,823,  Sept.  23, 
1913. 

See  Addition  of  March  31,  1909,  to  Fr.  Pat,  389,112  of 
I;    this  J.,  1909,  1144.— T.  F.  B. 

Ozone:     Process    of   and    apparatus   for    producing . 

J.  Bteynis,  New  York.  Eng.  Pat.  3769,  Feb.  13,  1913. 
Under  Int.  Conv.,  Feb.  13,  1912. 

Sn  Fr.  Pat.  451,484  of  1912  ;  this  J.,  1913,  611.— T.  F.  B. 

Ebc'rolysis  ;      Process     of and     apparatus     therefor. 

K.  S.  Guiterman,  New  York.  Eng.  Pat.  8352,  April  9, 
1913. 

-       US.  Pat.  1,062,966  of  1913  ;  this  J.,  1913,  703.— T.F.B. 
Electrolytic  gases  ;    Apparatus  for  the  purification  of- 


A.  E.  Knowlee,  Wolverhampton.     U.S.  Pat,  1,073,246, 
-   pt.  16,  1913. 

Ens.  Pat.  21,600  of  1911  ;  this  J.,  1911,  1458.— T.F.B. 

'roli/tic  cell.  E.  A.  and  H.  I.  Allen,  Assignors  to 
Electron  Chemical  Co.,  Portland,  Maine.  U.S.  Pat. 
1,073,559,  Sept.  16,  1913. 

Bng.  Pat.  26,169  of  1912  ;  this  J.,  1913,  833.— T.  F.  B. 

El"-lrohjtic    apparatus,     M  Perrenr-Lloyd,  Boulogne-sur- 
Sefne,  France.     U.S.  Pat.  1,073,868,  Sept.  23,  1913. 

See  Fr.  Pat.  441,044  of  1912  ;  this  J.,  1912,  932.— T.  F.  B. 
Furnarr  ;     Elf  trie 


-.    J.  Hess,  Assignor  to  Bosnische 
E!.ktri<itats-Act..Ges.,    Vienna.     U.S.    Pat.    1,073,684, 
•    28,  1013. 

Fr.  Pat.  490,678  of  191 1 ;   this  J.,  1912,  499.— T.  F.  B. 

El"-trt>hjtir      pro'hirtion      of     hydroxnlphites.      Eng.      Pat, 
13,901.     Set  VII. 

Chemical  rmetiSHi  by  imanx  of  an  electric  arc.     [Production 
of  nitric  oxide.]    U.S.  Pat.  1,066,272.     SeeVTJ. 

Preparation    of    granular    c/irbon.     U.S.     Pat.     1.071,442. 

■    VH. 
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Linseed   oil;     Decrease   of  acidity   on    heating 


-.    w. 

Fahrion.      F-irl,  BOZl  it.,    1013,    18,    2111—2112.     Ch(  m. 

/  itr.,  1913.  2,  1260. 

Tnfatt  :,<•  valnf  176,  acid  value  192-7,  saponi- 

fication value  106*2)  separated  from  ■  oonunercia]  sample 

of  linseed  oil  were  h'-ats-d  in  ■  plowed  tube  for  10  hour 

whereby  the  iodine  value  f.  n  t„  166-8,  the  acid 
vali.  n  value  to  172-1.     A 

:n  A  r   t.  i  -  of  phytosterol 
formed,  hot  the  decrease  of  acidity  most  be  dne  mainly 

to  nome  i /nation  can  be  rever   ■  'I 

bj  treatment  with  hydrochloric  acid.     The  change  appears 


to  be  due  in  some  way  to  the  phytosterol,  possibly  acting 
as  a  catalyst,  for  it  is  produced  only  to  a  very  slight  extent 
in  the  case  of  linseed  oil  fattv  acids  free  from  phytosterol. 

— A.J5. 

East    Indian   beeswax.     H.    Fischer.     Z.    offentl.    Chem., 
1913,  19,  351—358. 

Certain  misprints  and  errors  which  occurred  in  a  previous 
article  (see  this  J.,  1913,  665)  arc  corrected.  The  suppo- 
sition that  the  figures  for  genuine  East  Indian  beeswax 
must  fall  between  the  limits  of  5  and  7-5  for  acid  value 
and  86  and  92  for  saponification  value  is  now  shown  to  bo 
incorrect.  Analyses  by  Schulten  of  24  commercial  samples 
of  pure  wax  showed  the  following  variations — acid  value 
6-3 — 6-7,  saponification  value  93-9 — 103-1,  ratio  number 
13-0—15-1 ;  Weinwurm  test  (this  J.,  1897,  939)  negative 
in  all  cases.  Analyses  of  50  samples  of  adulterated  wax 
are  also  given  ;  in  all  cases  except  one  these  gave  a  positive 
result  in  the  Weinwurm  test ;  the  one  sample  which  gave 
a  negative  result  in  this  test  gave  such  abnormal  analytical 
figures  as  to  leave  no  doubt  that  it  was  adulterated.  The 
most  common  adulterant  is  paraffin  wax  ;  vegetable  fats 
and  Japan  wax  are  also  used,  less  often  tallow  or  animal 
fats  are  added. — R.  G.  P. 

Biochemical  studies  of  cholesterol.     Hepburn.     See  XX. 

Patent. 

H ydrogenaling  unsaturated  substances  [fats,  etc.  ].     Erg.  Pat . 
16,283.     See  XX. 


XIII.— PAINTS 


PIGMENTS ; 
RESINS. 


VARNISHES 


Rinman's  green.  A.  Hedvall.  Arkiv  for  Kemi,  Min.  och. 
Geol.,  5,  No.  6,  27  pages.  Chem.  Zentr.,  1913,  2,  1274— 
1275.     (See  also  this  J.,  1912,  732.) 

Further  experiments  have  shown  that  the  composition 
of  Rinman's  green  varies  according  to  that  of  the  charge 
used,  and  that  the  product  is  a  solid  solution  of  the  two 
components,  cobalt  oxide  and  zinc  oxide.  The  pigment  is 
produced  even  at  a  red  heat,  but  much  more  rapidly  at 
higher  temperatures.  The  presence  of  a  flux  (potassium 
chloride)  is  not  essential  and  the  production  of  the  pigment 
without  a  flux  affords  a  good  example  of  rapid  diffusion  of 
solids. — A.  S. 

Patents. 

Paints,  enamels,  varnishes,  and  the  like  and  their  manu- 
facture. J.  B.  Gall,  Eltham  Park,  Kent.  Eng.  Pat. 
20,206,  Sept.  5.  1912. 

The  oil  or  other  paint  vehicle  is  emulsified  with  water  con- 
taining one  or  more  metallic  salts  or  compounds  in  solution 
or  in  the  form  of  a  precipitate,  or  in  both  forms.  The 
neutral  or  slightly  alkaline  aqueous  solution  or  mass  con- 
stitutes about  one-third  of  the  finished  product  and  con- 
tains 10 — 25  per  cent,  of  its  weight  of  the  metallic  salts  or 
compounds.  For  example  lead  chromate  is  produced  by 
using  solutions  of  lead  acetate  and  potassium  bichromate, 
or  a  mixture  of  barium  sulphate  and  iron  oxide  by  using 
solutions  of  baryta  and  iron  sulphate.  The  vehicle  is 
preferably  emulsified  successively  first  with  one  and  then 
with  the  other  solution.  Owing  to  the  fine  state  of  division 
of  the  precipitated  pigment,  a  paint  of  superior  covering 
power  is  said  to  be  produced. — A.  S. 

Paint  composition  and  procesx  of  making  the  same.     A.  S.  B. 

Little,  Nashville,  Tenn.     U.S.  Pat.  1,072,476,  Sept.  0, 

1913. 
A  SOT.1  BOH,  in  50  lb.  of  turpentine,  of  5  lb.  of  red  lead 
and  5  lb.  of  litharge  which  hare  been  heated  with  •"><)  lb.  "f 
In:-,  (i  «,il  until  the  mass  solidities  on  cooling,  is  added  to 
a  solution  of  50  lb.  oi  m  in  m  60  lb.  of  benzine.  A  pig 
merit,  together  with  a  quantity  of  a  metallic  chromate 
(sine  chromate  given  a  example)  forming  about  i  percent. 
of  the  entire  mixture,  may  also  be  added. — E.  W.  L. 
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Points  and  products  with  an  aluminium  red  ["minium 
d"  aluminium  "]  6a.se.  L.  L.  Allegre.  Fr.  Pat.  455,764, 
June  1,  1912. 

Aluminium  red  has  the  following  average  composition  : — 
alumina,  52  ;  iron  oxide,  30  ;  silica,  3  ;  titanic  acid  and 
other  impurities  not  determined,  3  ;  and  loss  on  ignition, 
12  per  cent.  Paints  prepared  with  this  pigment  as  hase 
offer  certain  advantages  over  red  lead  and  iron  oxide 
paints,  amongst  which  are  their  permanency  under 
atmospheric  influences,  and  their  non-poisonous  nature. 
By  subjecting  the  aluminium  red  to  a  preliminary  treat- 
ment with  hydrochloric  acid  and  potassium  ferrocyanide 
a  range  of  colours  from  green  to  blue  may  be  obtained  in 
place  of  the  original  reddish-brown.  800  grms.  of  alu- 
minium red  are  heated  with  1600  grms.  of  water  and  300 
grms.  of  hydrochloric  acid  (22°  B.,  sp.  gr.  1-18)  on  a  water 
bath  for  about  an  hour.  A  solution  of  80  grms.  of  potas- 
sium ferrocyanide  in  400  grms.  of  water  is  then  added  and 
stirring  continued  for  a  quarter  of  an  hour.  The  green 
precipitate  obtained  is  separated  and  washed  by  decanta- 
tion,  dried,  ground  and  sifted.  By  varying  the  propor- 
tions of  the  reagents  the  tint  of  the  pigment  may 
be  varied  between  green  and  blue. — E.  W.  L. 


Pigment ;  White to  replace  white  lead  and  its  substi- 
tutes, and  method  of  manufacture.  H.  Callewaert  and 
Co-operative  Patents  Ltd.  Fr.  Pat.  455,909,  Mar.  6, 
1913. 

The  pigment  consists  of  a  mixture  of  zinc  sulphide,  barium 
carbonate,  and  double  silicate  of  aluminium  and  barium, 
the  proportion  of  double  silicate  varying  between  25  and 
30  per  cent.  It  is  prepared  by  precipitating  zinc  sulphide 
from  a  solution  of  zinc  chloride  by  means  of  barium 
sulphide,  and  adding  to  the  suspension  of  zinc  sulphide  in 
barium  chloride  solution,  sodium  carbonate  and  sodium 
silicate,  subsequently  adding  aluminium  silicate,  obtained 
by  the  action  of  aluminium  sulphate  on  sodium  silicate  in 
hot  solution.  The  quantities  of  the  reagents  are  calculated 
so  as  to  produce  a  pigment  of  the  following  composition  : 
zinc  sulphide,  30  ;  barium  carbonate,  35 ;  and  double 
silicate  of  aluminium  and  barium  (containing  10  per  cent. 
of  aluminium  silicate)  35  per  cent.  The  absence  of  barium 
sulphate  from  the  pigment  prevents  the  formation  of 
b  irium  sulphide  by  reduction  on  exposure  to  sunlight,  and 
the  consequent  darkening  in  colour  of  the  paint. — E.  W.  L. 


White  pigment.     E.  Rcinie.     Fr.   Pat.  457,630,  Julv  17, 

1912. 

A  white  paint,  "  Blanc  de  Xorvege,"  is  prepared  by  mixing 
2  parts  of  zinc  oxide,  1  part  of  "  sulphides  and  silicate  of 
zinc,''  and  7  parts  of  alabaster  and  plaster  of  Paris,  with 
boiled  linseed  oil. — A.  S. 


Blue  pigment  not  attacked  by  acids  and  only  slightly  attacked 

by  alkalis  ;    Manufacture  of  a .     A.  Caubel  and  P. 

Gounon.     Fr.  Pat,  457,884,  July  23,  1912. 

(1).  Ten  parts  of  ferric  chloride,  2  parts  of  cobalt  chloride, 
and  1  part  of  stannous  chloride  are  dissolved  in  500  parts 
of  water,  and  the  filtered  solution  is  triturated  with  250 
parts  of  kaolin  which  has  been  passed  through  a  No.  180 
sieve.  The  mixture  is  heated  to  boiling  for  20 — 30  minutes, 
with  the  addition  of  more  water,  if  necessary,  then  a  solu- 
tion of  8  parts  of  alkali  ferrocyanide  and  5  parts  of  alkali 
ferricyamde  in  500  parts  of  water  is  added,  and  a  vigorous 
current  of  air  is  passed  through  the  mixture  until  the 
desired  blue  tint  is  produced.  The  resulting  pigment  is 
stated  to  be  a  combination  of  an  alumino -ferric  silicate  with 
a  complex  ferrocyanide  of  iron,  cobalt  and  tin.  A  specimen 
has  withstood,  without  alteration,  the  action  of  30  per  cent, 
sulphuric  acid  for  2  months.  (2).  Fifty  parts  of  lithia  mica 
(lepidolite)  passed  through  a  No.  200  sieve,  and  1  part  of 
cobalt  nitrate  or  chloride  are  mixed  to  a  paste  with  water, 
dried,  and  heated  to  about  1500°  C,  with  access  of  air 
and  with  agitation,  until  a  violet  tint  is  produced.  The 
product  forms  a  good  substitute  for  ultramarine.  It  is  not 
affected  by  most  chemicals,  but  is  attacki  d  by  fused 
alkalis  and  alkali  carbonates. — A.  S. 


Linseed  oil  or  oil  varnish  ;  Process  of  obtaining  a  substitute 

for .     W.  Kaempfe.     First  Addition,  dated  April  1, 

1913,  to  Fr.  Pat,  445,565,  June  29,  1912  .see  En<'.  Pat. 
15,965  of  1912  ;  this  J.,  1913,  801). 

Fish  oil  is  subjected  to  fractional  hydrolysis  by  heating 
with  water,  with  or  without  addition"  of  a 'small  quantity 
of  manganese  sulphate,  under  pressure  in  an  autoclave, 
and  then  the  saturated  and  unsaturated  acids  are  immedi- 
ately distilled  over  by  means  of  superheated  steam,  with 
or  without  the  use  of  a  vacuum,  as  described  previously 
(loc.  cit.).—A.S. 

Resinous  matters  ;  Process  for  the  extraction  of con- 
tained in  the  waste  products  or  residues  from  the  distillation 
of  resins  or  turpentines.  C.  Grand.  First  Addition, 
dated  March  25,  1913,  to  Fr.  Pat.  453,881,  April  15, 
1912  (this  J.,  1913,  876). 

Solvents  other  than  those  mentioned  in  the  principal 
patent,  viz.,  carbon  bisulphide  and  carbon  tetrachloride, 
may  be  used  for  the  extraction  of  the  resinous  matters. 
Such  solvents  are  alcohols,  benzol,  light  petroleum, 
essential  oils,  etc.  A  separation  of  the  different  resins 
may  be  effected  by  taking  advantage  of  their  different 
solubilities  in  these  solvents.  For  example,  pale  yellow 
colophanes  which  are  soluble  may  be  separated  from  the 
accompanying  red  or  brown  resins  which  are  insoluble 
in  light  petroleum.  By  carrying  out  this  separation  at 
a  temperature  below  the  melting-point  of  the  dark- 
coloured  resins,  and  by  the  employment  of  a  vacuum,  the 
separation  of  the  pale  resins  is  rendered  more  efficient. 

— E.  W.  L. 

Condensation  products  [from  phenols  and  formaldehyde]  ; 

Process  for  the  manufacture  of  insoluble .     F.  Pollak, 

Berlin.     Eng.  Pat.   18,287,  Aug.  8,   1912.     Under  Int. 
Conv.,  Dec.  6,  1911. 

See  Fr.  Pat.  447,969  of  1912  ;  this  J.,  1913,  436.-  T.  F.  B. 
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Caoutchouc  ;  Detection  of  a  Coring  in  normal  kind*  of . 

C.    Harries.      Ber.,    1913,    46,    2590—2595. 

The  assumption  of  the  presence  of  a  C8-ring  in  normal 
kinds  of  caoutchouc  has  hitherto  been  based  only  on 
physico-chemical  data.  The  author  has  now  succeed<  d 
in  "confirming  this  assumption  by  chemical  means.  The 
caoutchouc  regenerated  from  the  halogen-addition  com- 
pounds of  natural  caoutchouc  by  mean;  of  pyridine 
(this  J.,  1913,  372)  was  ozonised,  and  the  ozonidc  decom- 
posed. Examination  of  the  decomposition  products 
showed  that  the  regenerated  caoutchouc  was  a  mixture 
of  at  least  three  different  kinds.  The  abundant  formal  ion 
of  lsevulinic  aldehyde  and  acid  shows  that  a  large  portion 
of  the  caoutchouc  is  regenerated  in  its  original  form,  hut 
other  decomposition  products  are  also  formed,  of  which 
the  most  important  is  cyelo-octam dione  (1.  ">),  accom- 
panied by  formic  acid. — A.  8. 

Rubber;     Colouring with   organic    dyes.     R.    Ditmar. 

Z.  angew.  Chem.,   1913,  26,  563—665. 
The  author  tested  a  large  cumber  of  organic  dyes  with 
regard  to  their  suitability  for  use  as  oolouring   materials 
in  rubber  mixings.     A  standard  rubber  mixing  oompoaed 
of  (Vylon  Para  rubber,  2.V6  kilos.  :    magnesta   tula,  4-3 

kilos.';    zinc  sulphide.  68-8  kilos.,  and  sulphur,   11-4  ki 

was  used,  and  vulcanisation  was  effected  at  pressures  up  to 
7   atmospheres   for    H    hours.      Mo>t    of    t he    dye-    (.uled 
completely    to   withstand   the   vulcanisation   oonditii 
hut    satisfactory  results  wen   obtained   with   vat    d 
anthraqumone  dyes,  and  other  dyes  possessing  limflar 
properties,   •.g-.  high   mokwulu  weight    and  consequent 
tendency  to  form  colloidal  solution-,  sparing  solubility, 
hi'di  resistance  to  chemical  action,  etc     The  ■Ubilitj 
organic  dyes  in  rubber  mixings  is  diminished  when  metis 
(rubber  substitute)  is  present.     A-  i  lampies  it  is  stat.d 
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tint  a  blue  robber  can  be  obtained  with  Indanthrene 

.  Ceres  Blue  V  base,  and  Ceres  Violet  base,  a  bluish- 

.   with  Indanthrene  Blue  BS,  a  violet-blue   with    1.8- 

dianilidoanthraqiiinonc.  a  ml  with  Thioindigo  Scarlet  It, 
a  junk  with  Algol  Brilliant  Orange  Fit,  diaminoauthra- 
quinone,  and  "  Stammalgolrot,"  a  yellow  with  l-pyridone- 
4-bromoanthraquinone,  a  reddish-brown  with  l-p-toluido- 
anthraqninone,  a  brownish  yellow  with  Pyranthrone,  a 
yellowish  brown  with  Sirius  Yellow,  and  a  green  with 
Indigo  K.2B.— A.  S. 


[Rubber.]  Protective  catting  for  tin  hulls  of  ships,  which 
afio  penetration  by  projectiles  icill  close  against  the  in- 
rushing  water.  It.  Ditmar.  Z.  angew.  Chem.,  1913, 
26. 

It  is  stated  that  coatings  composed  of  rubber  mixings 
(raw  or  semi  vulcanised)  prepared  from  low-grade  rubbers 
rich  in  resin,  and  preferably  containing  large  proportions 
of  facti.s  (rubber  substitute)  and  inorganic  fillers,  when 
pierced  by  a  projectile  will  close  over  the  hole  and  so  prevent 
the  inrush  of  water.  The  coating  may  be  made  more 
resistant  to  water  by  the  addition  of  tar.  It  is  laid  on  or 
. .  mented  to  the  hull  of  the  ship  and  painted  in  order  to 
protect  it  from  attack  by  marine  animals. — A.  S. 


Rubber  mixings  ;   Determination  of  filling  materials  in 
H.  Loewen.     Gummi-Zeit.,  1913,  28,  7. 


In  estimating  tilling  materials  by  extraction  with  hot 
paraffin  oil.  too  high  results  were  obtained  for  certain 
white  mixings.  This  was  found  to  be  due  to  the  separation 
of  rubber  in  the  insoluble  form,  on  heating  its  solution. 
Experiments  on  pure  Crepe  rubber  showed  that  the 
rubber  separated  completely  from  a  solution  in  paraffin 
oil  after  heating  to  230°  C.  for  a  few  hours.  Considering 
that  camphor  oil,  when  used  as  a  rubber  solvent,  can 
dissolve  certain  filler,  the  author  concludes  that  results 
obtained  by  the  method  of  extraction  with  a  very  hot 
rubber  solvent  are  probably  only  accurate  in  many  cases 
through  oompensal  ion  of  the  above  errors. — H.  E.  P. 


Patents. 

Binhber  ;  Apparatus  for  coagulating,  smoking  and  manufac- 
turing  .     H.  Hawthorn,  Blast  Sheen,  Surrey.     Eng. 

Pat.  20,049  :.  1912. 

Lvtf.x  i-  allowed  to  flow  from  reservoirs,  in  which  it  can 
be  heated  by  means  of  steam  coils  to  95°— 113°  F.  (35°— 

' '. ),  down  a  fan-shaped  shoot  OO  to  a  steam  heated 
revolving  cylinder,  contained  in  a  oloeed  chamber  into 
whieh  smoki  ed  from  a  smoke-producing  furnace. 

This  fir-t  cylinder  acts  as  a  drying  roller,  and  from  it  the 
rubber  paws  on  to  a  parallel  collecting  roller  on  which  it 

raduaHy  built  up  into  a  thick  sheet,  the  ends  of  tin- 
roller  travelling  on  "bogeys"  so  as  to  allow  for  the 
incn  of  the  aheet   of  rubber  between  the 

two  roller-.  The  whole  apparatus  comprises  a  series  of 
chamber*,  and  each  chamber  may  contain  several 
pairs  or  sets  of  rollers.  Ill  ana  are  provided  for  removing 
the   cylinder   of   rabbet   from   the   chamber   when   it    has 

bed  the  deah  -EL  W.  L. 


Protest    for    reclaiming from    waste.     E. 

/        -      London.     Eng    Pat  .   26,006,   Nov.   1,   1912, 
and    \»li    I'  b.  2'i.  \'.t\ 3. 

(1)  I'omjiisitf.ii  rubber  waste,  with  or  without  fabric,  is 

ted    in    a   closed    vessel    with    approximately    equal 

athiea  by  volume  r,f  mrphurk  acid  and  •>    olvent  oil, 

j  braatatemperatureof  310°F.  (164'  <".). 

vent    oils    are    the    distillates    from    vegetable 

pro-:  -he  like.     The  product  is  drained  or 

and   washed,  and   form-  an   almost   sulphur-free 

I    -]>.    gr.     1-160    '        1*004.      (2)   It    is    claimed 

the  oil  of  -p  gt  0*96  obtained  by  distillation 

from  the  wood  or  needles  of  conifers,  and  freed  from  re  hi 
and  turpentine  by  prolonged  distillation  at  a  temperature 


above  150°  C,  removes  a  much  higher  percentage  of 
combined  sulphur  from  the  rubber  than  any  other  known 
solvent.— E.  W.  L. 


Rubber;     Process    of  autogenous    welding   of and  its 

applications.  A  Pidoux  and  P.  de  Carsalade.  Fr. 
Pat.  456,104,  Mar.  29,  1913.  Under  Int.  Conv.,  May  11, 
1912. 

The  edges  of  the  pieces  of  rubber  to  be  united— such  as  a 
pneumatic  tyre  and  a  patch — are  cleaned,  bevelled  and 
buffed  ;  they  are  then  moistened  with  a  terpenc  hydro- 
carbon solvent,  such  as  pinene  or  turpentine,  or  with  a 
volatile  hydrocarbon  such  as  xylene  or  toluene,  and  the 
joint  is  gripped  in  the  jaws  of  a  vice,  the  temperature  being 
preferably  raised  to  60°— 100°  C.  for  10—20  minutes. 
A  steam  jet  or  a  current  of  hot  air  or  oxygen  may  be 
applied  with  advantage. — E.  W.  L. 

Rubber-like  substances;    Production  of .     D.   Spcnce, 

A.  P.  Clark,  and  The  Diamond  Rubber  Co.,  Akron, 
Ohio,  U.S.A.     Eng.  Pat.  21,173,  Sept,  17,  1912. 

See  Fr.  Pat.  448,520  of  1912  ;   this  J.,  1913,  437.— T.F.B. 

Caoutchouc  substance  and  process  of  making  same.  C. 
Harries,  Kiel,  Assignor  to  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  U.S.  Pat.  1,073,116, 
Sept,  16,  1913. 

See  Eng.  Pat.  1125  of  1911  ;  this  J.,  1912,  241.— T.  F.  B. 
Elastic  plastic  composition ;   Process  for  producing  an 


T.    S.    Wennagel,   and   The    Wenjacit-Ges.    m.   b.   H., 
Hamburg,  Germany.     Eng.  Pat.  20,986,  Sept.  14,  1912. 

See  Fr.  Pat.  448,330  of  1912  ;  this  J.,  1913,  438.— T.  F.  B. 


Rubber  ;  Substitute  for 


J.  B.  Scammell,  Assignor  to 


Rubber    Substitute    (1910)    Ltd.,    London.     U.S.    Pat. 
1,073,527,  Sept.  16,  1913. 

See  Eng.  Pat.  9633  of  1910  ;   this  J.,  1911,  437.— T.  F.  B. 


XV.— LEATHER;    BONE;      HORN;    GLUE. 

Patents. 

Tanning  hides,  evaporating  liquids,  etc.  ;    Fluid  enveloped 

vacuum  chambers  for .      J.  Dennis  and  W.  L.  Fidler, 

Sydney,  N.S.W.     Eng.  Pat.  15,345,  July  1,  1912. 

A  reinforced  concrete  chamber  is  fitted  with  a  removable 
door  secured  by  means  of  a  clamping  screw,  in  connection 
with  a  bridge-piece  suspended  by  supporting  hangers ; 
the  joint  is  sealed  by  a  flexible  strip  fitting  in  channel 
iron,  against  which  the  door  flange  is  held  by  means  of  the 
screw.  Pipes  enter  the  chamber  for  the  purpose  of  (1) 
supplying  and  removing  tanning  liquid,  etc.,  (2)  creating 
and  maintaining  a  vacuum,  and  (3)  heating  the  liquid 
by  means  of  a  steam  (oil.  All  joints  are  surrounded  by 
liquid  with  the  object  of  preventing  ingress  of  air  during 
exhaustion.  The  flange  joint  of  the  door  is  surrounded 
by  a  flexible  containing  vessel  for  this  purpose. — E.  VV.  L. 

Plastic   material  for   the   preparation   of  moulded   objects  , 

Manufacture  of  a .     Naaml.  Venn.      "  Holland  ohe 

Protefne     Mij."     Fr.     Pat.    457,130,    April    25,     1913. 
Under  Int.  Conv.,  May  2,  1912. 

Moulded  objects  prepared  as  described  in  Fr.  Pat. 
431,062  of  1911  (see  Qer.  Pat.  236,908  of  1910;  this  J., 
1911,  1060)  are  difficult  to  dry,  and  the  traces  of  alkali 
retained  by  them  have  a  prejudicial  effect.  These  dis- 
advantages arc  overcome  by  incorporating  with  the 
protein  used  at  raw  material,  after  treatment  with  ammonia, 
oxyoellulose  prepared  by  the  action  of  dilute  nitric  acid 
.,n  cellulose.   -A.  S. 
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XVI.— SOILS  ;  FERTILISERS. 

Patent. 

Superphosphate  ;    Process   of  producing   enriched   or   con- 
centrated   ■.     H.  G.  C.  Fairweather,  London.     From 

H.   V.   Dunham,  Bainbridge,  N.Y.,  U.S.A.     Eng.   Pat. 
13,350,  June  6,  1912. 

A  "  set  "  superphosphate  is  leached  with  water,  and  the 
resulting  solution  of  monocalcium  phosphate  is  con- 
centrated to  a  sp.  gr.  of  about  1-35,  and  mixed  with  low 
grades  of  superphosphate  or  other  inert  material,  whereby 
soluble  di-calcium  phosphate  is  produced. — 0.  R. 


XVII.— SUGARS;  STARCHES;  GUMS. 

Sulphites  ;   Transformation  of into  sulphates  [in  sugar 

manufacture].     E.  Saillard.     Circ.  hebd.  Syndic.  Fabr. 
sucre,  No.  1279,  September,  1913. 

In  the  sulphitation  of  juices  or  syrups,  the  amount  of 
sulphurous  acid  oxidised  does  not  depend  solely  upon 
the  percentage  of  air  present  in  the  sulphur-burner  gases. 
The  rate  of  oxidation  decreases  as  the  concentration  of 
sucrose  increases,  and  is  directly  proportional  to  the 
temperature.  Hence,  sulphitation  should  always  be 
carried  out  before  heating  when  sulphur  burner  gases 
are  used.  Invert  sugar,  asparagine,  aspartic  acid, 
glutamic  acid,  and  potassium  lactate  all  decrease  the 
rate  of  oxidation  in  direct  proportion  to  the  amount 
present,  which  bears  out  the  experience  that  molasses 
is  the  most  stable  product  in  the  factory  in  this  respect. 

"  P.O. 


Lead;    Quantity  of remaining  in  solution  in  impure 

beet  or  cane  sugar  liquors  after  treatment  with  basic 
or  normal  lead  acetate  [for  polarimctric  analysis].  H. 
Pellet.     Sucr.  Beige,  1913,  42,  3—10. 

To  50  c.c.  of  a  normal  sugar  weight  solution  of  beet  or  cane 
molasses  different  amounts  of  basic  or  normal  lead  acetate 
solution  were  added,  the  volume  made  up  to  100  c.c, 
and  the  lead  remaining  in  the  nitrate  determined.  After 
the  precipitation  of  all  the  impurities  capable  of  being 
removed  in  this  way,  it  was  found  that  the  amount  of  lead 
remaining  in  solution,  expressed  as  a  percentage  of  that 
added,  was  with  (a)  basic  lead  acetate  (French  Codex), 
and  {b)  normal  lead  acetate  (300  grms.  per  litre)  as  follows  : 
for  beet  molasses  (a)  55,  (6)  88-3  ;  and  for  cane  molasses 
(a)  44,  (b)  693  per  cent.  To  eliminate  all  impurities 
capable  of  being  precipitated,  the  volume  of  basic  lead 
acetate  necessary  averages  33  c.c.  for  beet  molasses,  and 
100  c.c.  for  cane  molasses  per  100  grms.  of  the  sample. 
When  using  the  double  polarisation  method,  if  5  c.c.  of 
concentrated  hydrochloric  acid  (sp.  gr.  1-188)  are  employed 
for  the  inversion  of  50  c.c.  of  a  normal  sugar  weight 
solution  of  beet  molasses  defecated  with  basic  lead  acetate 
at  the  rate  of  33  c.c.  per  100  grms.  of  sample,  there  remains 
only  1-6  c.c.  of  free  hydrochloric  acid,  since  1-9  c.c.  is 
neutralised  by  the  lead,  and  1-5  c.c.  by  the  salts  in  solution. 
Under  the  conditions  prescribed  by  Herzfeld  this  amount 
of  acid  is  sufficient  for  the  complete  hydrolysis  of  all  the 
sucrose  that  may  be  present.  In  the  case  of  cane  molasses, 
however,  defecation  must  be  at  the  rate  of  100  c.c.  per 
100  grms.  of  sample,  and  the  lead  remaining  in  solution 
neutralises  4-6  c.c.  of  the  hydrochloric  acid  used  for 
inversion.  Consequently  in  the  analysis  of  the  cane 
product  care  must  always  be  taken  to  work  with  a  lesser 
concentration  than  the  normal  sugar  weight,  6-5  grms. 
per  100  c.c.  being  a  convenient  amount  to  employ. — J.  P.  O. 


Molasses  ;    Extraction   of  l-glutimic   acid  from ,   and 

a  contribution  to  the  knowledge  of  the  acids  of  molasses. 
V.  Stanek.  Z.  Zuckerind.  Bohm.,  1913,  38,  1—7. 
In  a  former  paper  (this  J.,  1912,  1001)  the  presence  of 
i-glutimic  acid  was  shown  only  indirectly,  the  acid  being 
much  more  slowly  extracted  by  ether  than  other  acids 
present.  This  property  has  now  been  utilised  for  its 
extraction,  after  removing  the  readily  soluble  acids  in 


presence  of  sulphuric  acid  by  a  relatively  short  extraction- 
The  residue  was  subjected  to  prolonged  extraction  with 
ether,  acid  being  added  only  in  small  portions  to  avoid 
hydrolysis.  The  barium  salt  from  the  final  extract  was 
converted  into  the  zinc  salt  which  was  obtained  in  crystals 
after  concentration  in  vacuo.  The  zinc  salt  gave  [a]rj  = 
— 20-8andm.pt.  162° — 163°  O,  and,  on  elementary  analysis, 
results  corresponding  to  the  formula  ZnC,0HIoN2O6,2H,O. 
The  acid  prepared  from  this  salt  melted  at  162° — 163°  C. 
after  recrystallisation  from  alcohol.  The  molasses  used 
contained  2-29  per  cent,  of  nitrogen,  1-48  per  cent,  was 
found  in  the  residue  and  0-726  per  cent,  in  the  extracts, 
the  remainder,  0-084  per  cent,  being  due  to  experimental 
errors,  and  partly  to  nitrates. — L.  J.  de  W. 


Starch  ;       Chemistry     of 

dextrins.     II.     H.    Printrsheim   and    F.    Eisslcr 


Schardinger's     crystalline 
Ber., 


1913,  46,  2959—2974.     (See  this  J.,  1911,  439;    1912, 
1001.) 

Particulars  are  given  of  a  third  crystalline  dextrin, 
formed  together  with  dextrins  (a  and  fi)  but  in  smaller 
quantities,  by  the  action  of  Bac.  macerans  on  starch.  It 
was  obtained  by  Schardinger  (this  J.,  1911,  439)  as  a  paste 
of  fine  crystals.  When  acetylated  it  yields,  like  dextrin -o, 
a  diamylose  hcxa-acetate.  It  resembles  dextrin-a  rather 
than  dextrin -/3.  These  three  dextrins  are  intercon- 
vertible, e.g.,  dextrin-a  is  partially  transformed  into  the 
other  two,  when  heated  in  a  glycerin  solution  for  h  hour  at 
200°  C.  If  in  the  acetylation  of  dextrin-a  or  -/3,  sulphuric 
acid  is  used  as  catalyst  instead  of  zinc  chloride,  and  the 
temperature  rises  to  115°C,  acetates  are  obtained  which 
on  hydrolysis  yield  "  isodiamylose  "  and  "  isotriamylose.'" 
These,  unlike  the  isomeric  di-  and  tri-amylosc  (see  this  J., 
1912,  1001),  reduce  Fehling's  solution.  They  arc  con- 
verted into  dextrose  by  emulsin  but  are  not  attacked  by 
diastase  or  yeast.  Di-  and  tri-amylose  arc  not  attacked 
by  maltase,  ptyalin.  pancreatin,  or  emulsin,  but  taka- 
diastase  transforms  them  into  dextrose.  Attempts  to 
|  obtain  dextrin-a  and  -/3  by  the  direct  acetylation  e>l  starch 
were  unsuccessful,  but  a  non-reducing  compound 
(C9HloO0)12,  was  prepared  which  on  furthei  acetylation 
gave  rise  to  reducing  substances.  Bac.  macirans  acts  on 
the  amylopcctin  and  amylose  of  Maquenne  and  Roux  (see 
this  J.,  1905,  630)  producing  dextrins  (a  and  /3)  from  both 
in  approximately  the  same  proportions.  Possibly  in  all 
eases  dextrin  /3  is  formed  first  and  dextrin-a  is  a  s^condary 
procluct. — J.  H.  L. 


XVni.— FERMENTATION    INDUSTRIES. 

Barky:  Proteins  of .  in  tht  grain  itself  and  during  the 

brewing  processes.     III.     Transformation  of  the  prot<>»< 

during  mashing,  boiling  of  wort,  and  fermentation.     H. 

Schjerning.     Comptes  rend.  Trav.  Lab.  Carlsberg,  1913, 

9,  237—396.     (See  also  this  J.,  1906,  1109  ;    1910,  5S3.) 

The  following  are  some  of  the  conclusions  drawn  from 

experiments  described  in  this,  the  third  and  but  memoir 

of  the  series.     Transformation  of  the  proteins  of  bark] 

takes  place  chiefly  during  germination,  and  a  deficiency 

at  thip  stage  cannot  be  completely  rectified  during ma  abing. 

The  brewing  value  of  barley  depends  on  the  facility  with 

which  proteolysis  proceeds  daring  germination,  bul  this 

facility  is  by  no  means  in  inverse  proportion  to  the  nitrogen- 

content    of    the    grain.     Protein    transformation    during 

mashing  is  onlv  slightly  affected  by  the  degree  of  fim 

of  the  malt  grist.      Tin'-  concentration  of  tin-  m»sh  ev.t- 

a  marked  influence  on  the  quantitative  composition  of  the 

extract,  since  the  maximum  formation  of  I  xtrut   (tl 
formation  of  carbohydrate-)  is  obtained  at  tttration 

of  about    1    part  of  malt   in  6   parts  of  water.  wheNM  the 

maximum  solution  of  nitrogenous  matter  takes  i  I 

con  centra 'ion  of  about  1  part  of  malt  in  1?  parts  of  water. 
As  the  mash  concentration  i-  diminished,  the  quantity  of 
protein  dissolved  diminishes  almoal  in  proportion,  alburom 
conversion  (i.e.,  albumin  II.  to  albumin  I.),  peptic  action 
(conversion  of  albumin  I.  into  denuclein,  proteose  and 
peptone)  and  trvptie  action  (conversion  of  dcnuel 
proteose    and    peptone    into    amine-amide    compound- 
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[Oct.  81,  1913. 


diminish  rather  mora  markedly,  whilst  there  is  also  a  slight 
falline  off  m  t!u  facility  of  el irilieation  of  the  wort,  and 
the  rate  of  running-off.  "The  folio  win;;  temperature  optima 
wen-  deduced  : — transf ormation  of  carbohydrates,  about 

I '.  :  transformation  of  mineral  const  ituents  45°— 55°  ; 
formation  of  acid,  solution  of  protein  and  conversion  of 
albumin  II.  into  albumin  1..  45°;  peptic  action  55°; 
tryptic  action  45°  :  peptide  cleavage  38° — 45°  ;  peroxidase 
HC't;        j  baa  aetion    10° — 45'  ('.     All  the  protein 

nearly  attain  their  maxima  alter  30  mins. 
„n.  i",  C.    Salts  present  in  the  mashing  water 

•  little  influence  on  proteolysis  except  (#s  they  modify 
the  acidity  or  the  concentration  of  hydrogen  ions.  The 
Utt  may  affect  to  a  considerable  extent  all  the 

proteolytic  ohangee  except  the  product  ion  of  ammonia;  the 

dmom  effect  requires  a  concentration  of  hydrogen  ions 
rior  to  0-122  l"-5  and  the  minimum  effect  requires 
inferior  lo  0-122XKT*.     As  regards  the  boiling  of 

\  the  maximum  precipitation  of  protein  is  attained 

i,  and  the  wort  then  clarifies  well.     There  is  no 

.•ulation  of  albumin  II.  or  conversion  into 

i min  I.  daring  boiling  with  or  without  hops.  Albumin  I. 

irtly  coagulated  and  partly  decomposed  into  peptic 
products  (denuclein.  proteose,  peptone).  The  amount  of 
]>eptic  products  almost  always  decreases  because  tryptic 
cleavage    is    more    intense    than    peptic.     Hops    promote 

•  on  of  albumins,  peptic  cleavage,  and  precipitation 
..f    peptic    products,    but    diminish    albumin    conversion 

to  I.)  and  tryptic  cleavage  :    they  do  not  affect  the 
ition  of  ammonia.     The  action  of  hops  on  proteins  is 

•  it  a  pressure  of  latin.  (101°  C),  so  far  as  coagula- 
tion, precipitation  and  peptic  cleavage  are  concerned  ;  but 
tryptic  cleavage  and  liberation  of  ammonia  become  more 
marked  at  higher  temperatures.  The  action  of  oxygen 
during  boiling  improves  clarification,  and  tends  to  promote 
coagulation  and  precipitation  (of  peptic  products  by  hop 
tinnins)  and  to  check  the  peptic  and  tryptic  decomposi- 
tions, whilst  it  does  not  affect  the  liberation  of  ammonia. 

I  kinds  of  hops  do  not  differ  much  in  their  in- 
fluence on  proteolysis.     Transformations  of  protein  during 
f>  rm-ntatiop  are  determined  by  the  following  processes  : — 
coagulation  of  albumins  I.  and  II. ;  condensation  of  tryptic 
peptic   products   (tryptic   condensation)   and    of   the 
latter  to  true  albumins  (peptic  condensation);    cleavage, 
•ly  of  a  peptic  and  paruy  of  a  tryptic  nature  ;  liberation 
of  ammonia  from  amine-amide  compounds  ;   assimilation, 
i  n  which  ammonia  contained  in  the  cell  produces  nitro- 
genous organic  compounds  ;    peptide  cleavage,  consisting 
in  on<-  or  more  peptide  linkages  in  the  molecules  of  nitro- 
>us  matt-  r  being  broken.     Fermentation  experiments 
re  carried  out  with  S.  rnensis,  S.  Paslorianus  I., 

8.   api>  Torula    II   (Brettanotnyces)   and    Monilin 

Mo,    T  .  have  very  differently  towards 

nitrogenous    matters  and    probably   produce   cleavage   of 
different  I  in  the  molecules.     The  oxygen  of  the 

air  favours   th  tive    propagation    of   the   aerobic 

•  nisms  and  impair-  th<-  vital  or  chemical  power  of  the 

ill  the  protein  transformation 
propagation  may  take  place  even 
if  the   i  .quid  does  not  contain  any  such  nitro- 

genous substances  as  can  be  used  by  the  organism  for 
:i  ;    in  this  ca-<    the  newly  formed  Bells  contain  a 
toplasm   practically  free  from  nitrogen,  and  are  in- 
capable of  i;  doohohc fermentation.    The  influence 
tecondary  fermentation  upon  the  composition 
of  beer  is  inconsiderable.     The  amount  of  alcohol  and  the 
increase  slightly  at  first,  and  later  there  occurs  a 
formation  of  The  amount  of  peptide- 
increase!)  a  little. — J.  H.  L. 

budding  fungi  ;  Infiuena  of  iMf.ru  on . 

H    Will  kt.,  1913,  II,  36,  613. 

/.    Bi.rbrau.  n.  Malzfabr.,   1913,  41.   199 

eajMBm  with  wort  cultures  of  23  Organisms  showed 

By  a  bout  2  p<  i 
pronounced  mhibrttve  action, 
which  increa«  *  in  proportion  to  the  i  ration.     \ 

of  the  <  the  other  hand,  spp 

rather  to  have  a  stimulal  u,  BOSK  cases  slight 


inhibition  was  followed  by  stimulation,  as  if  the  organisms 
1>  eune  adapted  to  the  presence  of  the  ester.  In  general, 
those  organisms  which  themselves  produce  esters  are  less 
sensitive  than  others,  but  the  quantities  produced  are 
much  too  small  to  have  any  injurious  action  on  other 
yeasts,  and  the  authors  conclude  that  ester  formation 
cannot  in  such  cases  be  protective.  Amyl  acetate  behaves 
very  similarly  to  ethyl  acetate  but  is  more  toxic  ;  at  a 
concentration  of  1  percent,  it  arrests  completely  the  growth 
of  most  yeasts.  In  the  absence  of  other  sources  of  carbon, 
both  esters  may  be  assimilated  by  all  the  organisms 
studied  except  the  Apiculutus  forms;  however,  growth 
is  not  vigorous  under  these  circumstances,  and  the 
organisms  arc  more  readily  injured  by  the  esters  than 
when  cultivated  in  wort. — J.  H.  L. 

Betaine  ;    Biochemical  transformation  of into  glycollic 

acid.     F.  Ehrlich  and  F.  Langc.,  Ber.,  1913,  46,  2746— 
2752. 

Neither  brewery-  nor  distillery-yeast  assimilates  betaine, 
but  film-forming  races  and  many  mould  fungi  decompose 
it  readily  in  a  manner  analogous  to  the  conversion  of  simple 
amines  into  alcohols  by  the  same  organisms  (see  this  J., 
1912,  506).  For  the  study  of  this  decomposition  Willia 
anomala  was  employed  in  a  liquid  containing  ethyl  alcohol 
as  source  of  carbon.  Of  the  two  primary  products  of  the 
decomposition,  glycollic  acid  and  trimethylamine,  only  the 
former  was  detected  in  the  fermenting  liquid,  and  that  not 
in  large  quantities  because  it  is  assimilated  by  Willia 
anomala.  The  trimethylamine  appears  to  have  been 
decomposed  at  once  into  methyl  alcohol  and  ammonia 
and  the  latter  employed  in  protein  synthesis,  for  neither 
of  these  nitrogenous  products  could  be  detected. — J.  H.  L. 

Amylases.  V.  Purification  of  the  amylase  of  malt.  H.  C. 
Sherman  and  M.  D.  Schlesinger.  J.  Amcr.  Chem.  Soc, 
1913,  35,  1617—1623. 

The  essential  features  of  the  method  of  purification  were 
as  follows  :  The  ground  malt  was  extracted  at  about  10°  0. 
with  2£  times  its  weight  of  cold  water,  dilute  alcohol,  or  a 
very  dilute  sodium  monophosphate  solution,  the  filtered 
extract  was  dialysed,  again  filtered,  treated  with  an  equal 
volume  of  alcohol  or  acetone,  the  precipitate  separated, 
and  the  solution  treated  with  a  further  quantity  of  alcohol 
or  acetone  so  as  to  bring  the  concentration  up  to  65 — 70 
per  cent.  The  precipitate  thus  obtained  was  dried  in  a 
partial  vacuum  over  sulphuric  acid  at  10°  C.  Of  a  number 
of  specimens  of  malt  amylase  prepared  in  this  way,  13  had 
diastatic  powers  of  800 — 1200  on  the  authors'  scale  (this 
J.,  1910,  1173),  corresponding  to  1200—1800  on  Lintner's 
scale,  and  7  gave  values  corresponding  to  1800 — 2300  on 
Lintner's  scale,  these  values  being  much  higher  than  the 
highest  hitherto  recorded  for  malt  amylase  (Osborne, 
this  J.,  1896,  44),  but  lower  than  that  of  purified  pan- 
creatic amylase  (this  J.,  1911,  973).  The  purified  malt 
amylase  is  a  yellowish-  white  substance  which  shows  the 
typical  protein  reactions  and  has  the  appearance  of  a 
colloid  under  the  ultra  microscope.  It  coagulates  when 
heated  in  aqueous  solution  :  the  coagulum  gives  a  violet- 
blue,  and  the  solution  a  rose-red,  biuret  reaction.  In 
general  the  more  active  preparations  have  higher  nitro- 
gen contents  :  the  most  active  specimens  contained  about 
14  fjer  cent.  N. — A.  S. 

Beer  ;   Production  of with  artificial  acidification  of  the 

mash    hi/    liarillus    Delbrucki.     W.     VVindisch.     Woe!,. 
Rrau.,  1913,  30,  521—524.     (See  this  J.,  1913,  966.) 

AOIDIFICATIOB   of  the,   mash  by   means  of    liar.    Delbr&cki 
(loc.  cit.),  has  been  applied  with  success  on  a  technical 
scale.     In  one  case,  immediately  alter  mashing  in,  tb 
mash    was   inoculated    with   a    small    quantity   of    "acid 
h  '  (prepared  by  8  hours  cultivation  of  Bac.  Ddbr&cki 
in  a. stenle  mash)  and  maintained  at  '>(>'  C.  foi  -".  hi 
During  this  time  the  acidity  of  the  mash  reached  Mix  p*  r 
cent.,  and  the  mashing  process  was  then  prooeeded  with. 
The  running-ofl  of  the  wort  occupied  rather  longer  than 
usual  and  the  first  portions  did  not  run  quite  clear,  "' 
to  th'-  presence  of  dead  bacilli  in  suspension.    Thi   draw- 
back was  largely  remedied  by  use  of  a  mash  filter.     En  all 
other  respects,  however,  the  wort  and  the  beer  product  d 
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from  it  were  much  more  satisfactory  than  when  acidifica- 
tion of  the  mash  was  omitted,  and  the  yield  of  extract  was 
higher  by  1-8  per  cent.  Very  good  results  were  obtained 
also,  by  inoculating  about  J  of  the  main  mash  with 
"acid-mash,"  and  leaving  it  for  24  hours,  by  which  time 
it  had  developed  such  an  acidity  (about  1  per  cent.)  that 
when  added  to  the  main  mash  no  further  development  of 
the  bacilli  was  necessary,  and  mashing  was  conducted  as 
usual,  after  a  short  "  rest  "  at  50°  0.  for  proteolysis.  In 
this  case  the  yield  of  extract  was  0-9  per  cent,  higher  than 
in  similar  brews  without  acidification,  and  the  running-off 
of  the  wort  was  rather  more  satisfactory  than  in  the  case 
mentioned  above. — J.  H.  L. 

Chemistry  of  starch.     Schardi7iger's  crystalline  dextrins.   I  J. 
Pringsheim  and  Eissler.     See  XVII. 


Patents. 
Malt    liquors ;     Production    of- 


-.  G.  L.  Mackeson, 
Hythe,  Kent.  Eng.  Pats.  20,183,  Sept,  4,  1912,  and 
5318,  March  3,  1913. 

Whey,  concentrated  whey,  whey  powder  or  "  synthetic 
whey  "  is  added  to  malt  liquors  at  a  suitable  stage  of 
their  manufacture  when  there  is  water  present,  or  it  is 
added  to  the  water  used  for  mashing.  The  "  synthetic 
whey  "  is  prepared  by  mixing  the  constituents  of  whey 
in  such  proportions  that  the  finished  malt  liquor  may 
contain  any  desired  relative  quantities  of  these  con- 
stituents.— J.  H.  L. 


Acetone  and  higher  alcohols  ;    Fermentation  processes  for 

the    production    of from    starch,    sugars    and    other 

carbohydrate  materials.     A.  Fernbach,  Paris,  and  E.  H. 
Strange,  London.     Eng.  Pat,  21,073,  Sept.  16,  1912. 

A  mash  is  made  of  25  lb.  of  potato  meal  with  1000  lb.  of 
water  and  to  it  is  added  a  quantity  of  modified  yeast 
extract  containing  h  lb.  of  nitrogenous  matter  not  capable 
of  precipitation  by  tannin.  The  mixture  is  sterilised  by 
digestion  under  a  steam-pressure  of  40  lb.  per  sq.  in.  for 
4  hours  and  is  then  cooled  to  30°— 35°  C.  The  sterile 
mash  is  sown  with  a  pure  culture  of  the  butylic  bacillus  of 
Fitz,  tyrothrix  tenuis,  fermentation  being  carried  out  in 
absence  of  air.  The  vessel  is  connected  with  an  exhausting 
apparatus  so  that  the  pressure  is  reduced  to  such  a  degree 
that  the  acetone  and  a  portion  of  the  higher  alcohols  are 
distilled  over  during  fermentation  and  condensed.  The 
extract  of  yeast  may  be  prepared  by  digesting  yeast  with 
water  at  150°  C.  for  24  hours  or  by  the  action  of  the 
tyrothrix  bacillus  for  a  long  period. — J.  F.  B. 

Glycerin    from     vinasses ;      Process    for     extracting 


Watrigant    Freres   et    Cie.,    Lille,    France.     Eng.    Pat. 
21,060,  Sept.  16, 1912.     Under  Int.  Con  v.,  Sept,  16, 191 1. 

See  Fr.  Pat.  445,895  of  1911  ;  this  J.,  1912,  1196.— T.  F.  B. 
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Wheat  flour  ;  Conditions  which  affect  the  activity  of  the 
amylolytic  enzymes  in  — — .  C.  O.  Swanson  and  J.  W. 
Calvin.     J.  Amer.  Chem.  Soc,  1913,  35,  1635—1643. 

Exr-BRIMENTS  were  made  to  determine  the  most  favour- 
able conditions  for  the  saccharification  of  the  starch  of 
wheat  flour  when  the  flour  is  digested  with  water.  These 
conditions  were  found  to  be  :  temperature,  about  65°  C, 
and  the  use  of  4 — 10  parts  of  water  to  1  part  of  flour.  The 
transformation  takes  place  mainly  during  the  first  hour, 
more  than  two-fifths  of  the  weight  of  the  flour  being 
converted  into  reducing  sugars  (reckoned  as  maltose). 
Addition  of  small  quantities  of  sulphuric  acid,  sodium 
hydroxide,  dipotassium  phosphate  and  sodium  chloride 
to  the  water  showed  that  the  amylolytic  power  of  the  flour 
is  injured  by  all  these  substances  above  certain  concen- 
trations; hydroxy]  ions  have  a  relatively  greater  effect 
than  hydrogen  ions,  and  lower  grade  flours  are  less  affected 
than  those  of  higher  quality. — A.  S. 


Patents. 

Cocoa    and    by-products ;     Preparation    of .     K.     B. 

Edwards,  Berkhamsted,  Herts.     Eng.  Pat.  8805,  April 
15,  1913. 

The  whole  beans  are  freed  from  fat  by  means  of  solvent, 
and  then  subjected  to  the  action  of  supeiheatcd  steam,  in 
order  to  render  them  digestible  and  destroy  the  spores  of 
fungi,  winnowed  to  remove  shells  and  germs,  and  roasted 
without  alkali.  The  roasted  nibs  are  ground  and  sifted. 
The  fat  extracted  by  the  solvent  is  heated  to  150°  C.  to 
remove  traces  of  solvent  and  to  destroy  fungus  spores,  and 
then  refined.  The  yield  of  fat  is  increased  by  this  process 
and  the  cocoa  is  produced  at  a  less  cost  than  by  the 
methods  in  use. — J.  H.  J. 


Cocoa  derivative  and  process  of  separating  constituents  of 
the  cacao-bean.  R.  N.  Riddle,  Rahway,  N.J.,  Assignor 
to  H.  A.  Loeb,  New  York.  U.S.  Pat,  1,073,441,  Sept.  16, 
1913. 

A  roasted  and  ground  cacao  mass  is  mixed  with  hot 
water,  moulded  into  suitable  shapes,  dried,  and  the  fat 
and  alkaloids  extracted  by  means  of  a  solvent,  e.g.,  chloro- 
form, which  is  subsequently  recovered  from  the  extract, 

— A.  S. 


Cream  separators  ;    Centrifugal 


-.     H.  Todt,  Lensahn, 
Germany.     Eng.    Pat.    15,946,    July    10,    1913. 

To  prevent  the  formation  of  froth  in  the  skimmed  milk 
discharged  from  the  tubes  in  the  head  of  the  centrifugal 
drum,  a  disc  is  attached  to  the  top  of  this  head,  having 
passages  which  form  continuations  of  the  tubes  for  the 
skimmed  milk,  the  passages  leading  to  a  peripheral  recess 
on  the  disc  into  which  the  skimmed  milk  is  conducted. 
Thence  it  is  withdrawn  by  means  of  a  scoop-like  tube 
dipping  into  the  recess  but  fixed  on  the  stationary  part 
of  the  apparatus  ;  this  tube  is  provided  with  a  non- 
return valve. — J.  F.  B. 

Dairy  residues  ;  Manufacture  of  a  salutary  drink  from 


A.  Jolles,  Vienna.     U.S.  Pat.  1,073,135,  Sept.  16,  1913. 

Whey  or  other  milk  residue  is  treated  cold  first  with  an 
acid,  e.g.,  hydrochloric  acid,  capable  of  sterilising  it,  then 
with  wood  charcoal  and  bone  black,  filtered,  and  the  clear 
liquid  treated  with  sodium  carbonate. — A.  S. 

Fodder    and    method    of   making    same.     V.    Christensen, 
Mexico.     U.S.  Pat.  1,073,591,  Sept.  23,  1913. 

The  concentrated  saccharine  juice  of  the  Agave  is  mixed 
with  nitrogenous  and  cellulose  substances,  and  the  mixture 
dried  and  ground  to  form  a  "  conservable  complete  fodder. " 

—J.  H  J. 


Beans  ;  Decaffeinating  natural  ■ 


-.     N.  Rosewater,  ("k  vc- 
land,  Ohio.     U.S.  Pat.  1,073,929,  Sept.  23, 1913. 

The  beans  are  sterilised  by  dry  heat  and  at  the  same  time 
agitated  with  one  another,  whereby  they  arc  decorticated  : 
then  they  are  macerated  first  in  cold  water  several  times, 
and  afterwards  in  hot  water  to  extract  the  caffeine  and 
other  xanthines,  dried,  made  to  absorb  the  cold  water 
extract  obtained  in  the  preceding  treatment,  and  finally 
again  dried. — J.  H.  J. 

Flour ;      Method    and    apparatus    for    treating .     C 

Herendeen,    Chicago,    111.     U.S.    Pats.    1,073,985    and 
1,073,986,  Sept,  23,  1913. 

The  flour  is  temporarily  suspended  in  a  finely-divided 
condition  in  the  atmosphere,  and  while  in  this  condition 
is  subjected  to  the  action  of  steam,  Afterwards  the  flour 
is  pressed. — J.  H.  J. 

Soup  or  broth-like  substances  qf  liquids  ;  Production  of . 

G.  Braun.  Munich, and  H.  V.  Luithlen  and  \V.  Neumann, 

Andcrnach,  Germany.     U.S.   Pat.   1.073,392,  Sept.   16, 
1913. 
See  Eng.  Pat.  22,052  of  1912  ;  this  J.,  1913,  621.— T.  F.  B. 
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XIXf.     WATER   PURIFICATION;  SANITATION. 

■from  water;  Process  for  removing .     P.  Schmidt. 

v.  h.  Hyg.,  1913,  80.  62— 7a     Chem.  Zentr.,  1913,  2, 

Tiik  had  contained  in  top  water  is  present  as  hydroxide  or 
basic  carbonate  in  the  form  of  a  suspension  or  colloidal 
solution.  On  standing  for  a  few  days  in  tall  cylinders, 
th"  upper  layer-  of  the  water  are  found  to  be  richer  in 
lead.  In  tti;'  case  of  water  which  has  been  boiled  for  a 
B  time,  the  lower  layers  become  richer  in  lead  on 
■  »  « >n  dialysis  of  water  containing  lead,  no  lord 
cm  1>  •  found  in  the  outer  water  even  in  presence  of  excess 
nf  carbon  dioxide.  In  accord  with  these  facts  showing 
that  had  i>  present  in  the  form  of  colloidal  solution,  it 
ht-  been  found  that  the  lead  can  be  completely  removed 
by  passing  the  water  through  a  Berkefeld  filter  or  through 
a  rapid  filter  of  porous  porcelain  ("  candle  filter  ").— A.  S. 


Patents. 
'■  :it>   lyes;    Water  softening  material  from 


.     W. 
it  her.  Kassel,  Germany.     Eng.  Pat.  9867,  April  26, 
1913. 

The  waste  lye  is  evaporated  at  a  low  temperature  and  in 
thin  layers  in  a  vacuum,  with  the  result  that  the  organic 
subetano  -  an-  nut  destroyed  and  the  proportions  of  the 
Da]  Bubst  re  maintained.     The  stability  of  the 

dry  product  is  increased  by  fixing  the  free  alkali,  preferably 
vaporating,  by  means  of  carbon  dioxide,  cither 
th^t  in  the  air  or  that  in  hot  gases. — J.  H.  J. 

I  by  means  »J  halogen  or  salts  of  hypohalo- 

■   adds;    Process  for  rendering tasteless  and 

odour!" -.  Chi  m.  Werkc  vorm.  Dr.  H.  Bvk.  (harlotten- 
burg,  ( Sermany.  Eng.  Pat.  3529,  Feb.  1 1,  1913.  Under 
hit  ■  Ii  It.  1912. 

0,653  of  1912  ;  this  J.,  1913,  840.—  T.  F.  B. 


XX.    ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Morpkim  :    Causes  r>f  error  in  the  determination  of . 

Debourdeaux     J.  Pharm.  (him..  1913,  8,  301—304. 

The  following  externa]  factors  are  given  as  influencing 

th-    r< -ult  of  morphine  determinations  in  preparations  of 

opium  :    (1)  If  the  pn  pa  rat  ion  contain  alcohol,  then,  after 

.ddition  of  the  lime,  more  ammonium  chloride  will  be 

led  f"r  th<-  complete  precipitation  of  morphine  than 

d  b    required  if  th<-  alcohol  were  previously  removed. 

of  notable  quantities  of  added  starch  in 

opium  extracts  in  presence  "f  excess  of  lime,  a 

.      U     amount    of    morphine   to    he    mechanically 

retained.     Thi-   moat  be   leparated  from  the  starch  by 

bing   with   dilute   acid.     Sugars   and   gums   act   in    a 

limilar  mnnnrr     (3)  Acid  preparation-    of    opium    after 

th"  addition  of  ■  f  lime    require    more    ammonium 

chloride  for  the  complete   precipitation   of  the   morphine 

th=»ri   neutral   preparations,  the  addition  of  the  usually 

i  quantity  giving  low  resulte.     H)  Th-  temperature 

affects   the    r«  -ult   owing   to   the    varying   solubility   of 

morphir  tends,  rd  ttrmprrratiin  of  16  C.  is  suggested. 

— G.  f.  M. 


timet;  Tkt  rt  moj — .     P.  Carles.    J.  Pharm. 
•  him..  1913,  8,  250—253. 

Tin  •  olubk  matter  left  when  the  soft 

•  m  extr-v  ted  with  ten  tun'      t    weight  of  cold 

water  *-  pr  i       . ),  <  '.,<i<  %.    This  resit 

mat*  oxidation  product  for  if  in  the  preparation 

Qtratkm    DC   effected    at    40'— 80      ' 

■     bed  pi  •  •  tract  is  pra< 

nlly   free   from   insoluble    matter,    whereat    the   extract 

quantity  of  "  resin  " 
I  75  per  cent,  of  the  original  opium.  T!  • 
down  with  H  ible  quantity  of 

morphine  and  narcotinc — A.  S. 


Tetrahydropapaverine;    Action   of  acetal   upon .     A. 

Pictct  and  S.  Malinowski.     Ber.,  1913.  46,  268S— 2697. 

A  solution  of  tetrahydropapaverine  in  hydrochloric  acid 
was  heated  in  a  reflux  apparatus,  small  portions  of  acetal 
b:Mng  added  from  time  to  time.  Condensation  took  place 
with  the  formation  of  two  bases  structurally  isomeric  with 
corydaline.  o-Coralydine,  which  is  produced  in  larger 
amounts,  crystallises  from  alcohol  in  lustrous  leaflets, 
m.  pt.  148°  C.  Its  hydrochloride  melts  at  254°  ('..  and 
the  piorate  at  134°  ('.  When  heated  on  the  water-bath 
with  an  alcoholic  solution  of  iodine,  dehydrocoralydine  is 
produced,  of  which  the  hydriodidc  melts  at  263°  C.  and 
the  hydrochloride  at  230°  C.  a-Coralydinc  was  oxidised 
with  permanganate  with  the  formation  of  w-hemipinic 
acid  only,  showing  that  this  base  has  the  constitution  : 

CH, 
CH3O^Y^\CH2 

cH,or 1xy^ 

HCl  III  |CHCH3 
H2C\/\ 

T^J0CH3 
OCH3 

differing  from  that  of  corydaline  only  by  the  position  of 

one  of  the  mcthoxyl  groups  in  the  ring  IV.  /3-Coraly- 
dine  melts  at  115°C.  after  crystallising  from  alcohol  and 
yields  dehydrocoralydine  when  oxidised  by  means  of 
iodine. — F.  Shdn. 

Gitonin,  a  new  Digitalis  glucoside.     A.   Windaus  and   A. 
Schncckenburger.     Ber.,  1913,  46,  2628—2633. 

Specimens  of  digitonin  obtained  from  Digitalinum  ger 
manicum  and  on  the  market  were  found  to  contain  a  new 
glucoside,  gitonin.  It  was  separated  from  digitonin  by 
means  of  its  smaller  solubility  in  95  per  cent,  alcohol.  It 
decomposes  at  272°  C,  and  has  [o.]d= — 5069°  in  pyridine. 
When  hydrolysed  by  treatment  with  acids,  gitogenin. 
galactose,  and  a  pentose  are  produced.  Gitogenin, 
CjeH^O.,  or  CjgH^O.,,  melts  at  272°  C,  and  forms  a 
diacetyl  compound  melting  at  243° — 244°  C. — F.  Shdn. 

Iron  in  Syr.  Ferri  I'hosph.  Co.  and  other  pheirmacculical 

preparations  ;  Determination  of .  N.  Evcrs.  Analyst, 

1913,38,447—449. 

The  iron  present  in  pharmaceutical  preparations  con- 
taining organic  matter  which  interferes  with  the  usual 
volumetric  or  gravimetric  methods  can  frequently  be 
determined  colouri metrically  with  sufficient  accuracy  as 
thiocyanate.  For  the  total  iron,  a  portion  of  the  diluted 
syrup  is  oxidised  with  nitric  acid,  whilst  for  the  ferric  iron, 
the  colourimetric  comparison  is  made  directly  with  the 
diluted  syrup,  the  amount  of  iron  (as  thiocyanate)  necessary 
to  match  the  slight  tint  due  to  cochineal  being  determined 
in  a  control  test. — A.  S. 


Pine   needle  oil;    Examination   of- 


-.     H.    Helch.     Z. 
angew.  Chem.,  1913,  26,  579—580.     * 

On  distillation,  nine  needle  oil  should  not  yield  more  than 
10  per  cent,  boiling  below  165  ( '.  The  optical  rotation  of 
5° — 10°  as  required  by  the  British  and  Swiss  Pharma- 
copoeias is  somewhat  too  stringent,  as  many  genuine 
commercial  specimens  show  higher  rotations.  The  optical 
rotations  of  the  original  oil  and  of  the  fraction  boiling  below 
165°  0.  should  be  alike  with  a  pure  oil.  The  content  of 
bornyl  acetate  and  esters  should  be  utilised  in  judging 
the  genuineness.  The  bromine  value  is  influenced  by  the 
terpen"  content,  but  is  too  small  to  be  of  use  fei  t<  lie 
purposes. — F.  Shdn. 

Bavensara  oil ;   Essential .     Perraud  and  Bonnafous, 

Bull    Sei.    Pharmacol.,    HH3,    20,    403—405.    Chem. 
Zentr.,  1913,  2.  1302     1303. 

The   leaves    and    young   twigs   of  the   tree,     Ravensara 
aromatica  J.  F.  GmeL.,  Lauraceac,  which  grows  in  Mads 
gascar,  yield   an   essential  oil  having  an  odour  similar  to 
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that  of  eucalyptus  oil.  The  oil  distils  mainly  between 
170°  and  175°  C,  the  chief  constituent  being  a  terpene, 
C„H20,  b.  pt.  171°— 172°  C,  sp.  gr.  08809  at  15°  C., 
«2U2  =  1-4616.  A  small  portion  of  the  oil  distils  between 
260°  and  2S0°  C.  This  has  a  green  fluorescence  and  a  pro- 
nounced eucalyptus-like  odour. — A.  S. 


Proteins  ;    Soluble  metallic  co7npounds  of  sulphurised 

especially    copper    compounds.      R.     Uhl.     Z.     physiol. 
Chem.,  1913,  84,  478—496. 

The  proteins  (Witte  peptone,  casein,  etc.)  were  converted 
into  sulphur  compounds  by  treatment  in  alkaline  solution 
with  carbon  bisulphide  (see  Ger.  Pats.  192,344  and  238,843) 
and  were  then  treated  with  an  arnmoniaeal  solution  of 
copper  acetate,  an  arnmoniaeal  silver  solution,  or  an 
alkaline  potassium-mercuric  iodide  solution.  Clear  solu- 
tions were  obtained,  from  which  metallic  compounds  of  the 
sulphurised  protein  were  precipitated  by  acetone.  The 
products  are  soluble  in  water  or  in  very  dilute  alkali 
and  do  not  respond  to  the  ordinary  reactions  for  the 
metal  (copper,  silver,  mercury)  ions.  They  have  a  very 
faint  taste,  at  first  bitter,  afterwards  sweetish.  They  will 
not  diffuse  through  an  animal  membrane,  and  are  decom- 
posed with  difficulty  by  proteolytic  enzymes  in  vitro. 
The  copper  compound  has  a  relatively  slight  toxic  action. 
Its  bactericidal  action  on  Staphylococcus  pyogenes  aureus  is 
considerably  greater  than  that  of  mercuric  chloride. — A.  S. 

Cholesterol ;    Biochemical  studies  of- 


-.     J.  S.  Hepburn. 
J.  Franklin  Inst.,  1913,  176,  405^52. 

The  paper  is  accompanied  by  a  bibliography  and  includes 
a  review  of  previous  work  on  cholesterol  in  addition  to  the 
author's  own  results.  Pure  cholesterol  was  prepared  from 
sheeps'  brains  and  from  gall  stones,  and  different  specimens 
and  mixtures  of  the  same  all  melted  between  147-4°  and 
149-1°  C,  showing  the  identity  of  the  cholesterol  from 
the  two  sources.  Cholesterol  cannot  be  estimated  volu- 
metrically  by  the  iodine  absorption  method  :  the  iodine 
values  obtained  vary  within  wide  limits  according  to 
the  experimental  conditions  and  are  always  higher  than 
the  theoretical  value  of  65-7,  assuming  one  double  linkage 
in  the  molecule.  Of  the  gravimetric  methods  in  which 
cholesterol  is  determined  as  the  free  alcohol,  Cappen berg's 
process  (this  J.,  1909,  1100)  is  the  best,  the  different 
modifications  of  Ritter's  method  (this  J.,  1901,  1147  ;  1902, 
643  ;  1912,  239,  826)  yielding  discordant  and  inaccurate 
results.  Determination  as  cholcsteryl  benzoate  (Rov. 
Soc.  Proc,  1908,  B80,  227)  gives  low  results.  The  most 
accurate  and  satisfactory  method  is  that  of  Windaus, 
(Z.  physiol.  Chem.,  1910*65,  110),  the  cholesterol  being 
determined  as  digitonin  cholesteride  :  the  results  corre- 
sponded to  from  93-63  to  10302  (average  97-37)  per  cent, 
of  the  cholesterol  taken.— A.  S. 

Nitroform ;     Preparation    of :     a    caution.     A.    K. 

Macbeth.     Chem.  World,  1913,  2,  328. 

Nitroform  (trinitromethane)  is  prepared  by  adding  a  thin 
paste  of  sodium  ethylateand  alcohol,  in  small  portions,  to 
tctranitrom  thane,  the  latter  being  cooled  by  shaking  the 
containing  vessel  in  cold  water.  In  the  author's  experi- 
ment the  reaction  proceeded  normally  at  first,  but  aft  cl- 
one of  the  intervals  of  cooling  which  followed  each  addition 
of  sodium  ethylate  paste,  a  very  violent  explosion  took 
place  on  the  next  addition  of  a  small  quantity  (about  0-5 
grm.)  of  the  paste. — A.  S. 

Mercury  compounds  of  ethylene  and  carbon  monoxide  ; 
Complex — — .  W.  Schoeller.  W.  Schrauth,  and  W. 
Essers.    Ber.,  1913,  46,  2864—2876. 

W'kkx  a  solution  of  mercuric  acetate  in  methyl  alcohol 
is  shaken  with  ethylene,  the  latter  is  absorbed  with 
th'  formation  of  mercuric  acetate  ethvlmethvl  ether, 
CH,,COOHg-CH,-C!H,-OCH8,  and  free  aeVtie  acid.  After 
distilling  off  the  alcohol  and  acetic  acid  under  reduced 
pressure,  the  residue  can  be  crystallised  from  light  petro- 
leum in  the  form  of  white  needles,  m.pt.  42°  C.  The 
corresponding  chloride  can  be  formed  by  the  careful 
addition  of  hydrochloric  acid,  but  excess  of  acid  causes 
the    liberation    of    ethylene.     The    substance    is    stable 


towards  the  oxygen  acids  and  alkalis,  but  is  decomposed 
by  ammonium  sulphide  and  stannous  chloride.  The 
bromide  melts  at  58°  C.  Mercuric  acetate  diethyl  ether, 
CH3-COO-HgCH2CH2-0-C2H5,  is  produced  by  carrying  out 
the  above  reaction  in  ethyl  alcohol  in  place  of  methyl 
alcohol.  It  melts  at  36°  C.  The  corresponding  chloride 
is  formed  by  treatment  with  sodium  chloride  in  methyl 
alcoholic  solution,  and  crystallises  from  light  petroleum 
in  white  needles,  m.pt/ 92°  C.  Carbon  monoxide  is 
absorbed  by  a  solution  of  mercuric  acetate  in  methyl 
alcohol  with  the  production  of  the  methyl  ester  of  mercuric 
acetate  formic  acid,  CH3COOHgCOOCH3.  After 
crystallising  from  chloroform  and  light  petroleum,  it 
melts  at  110°  C.  with  decomposition.  The  substance 
dissolved  in  methyl  alcohol  was  treated  with  sodium 
chloride,  when  the  methyl  ester  of  mercuric  chloride 
formic  acid,  HgCrCOOCH3,  separated,  m.pt.  110°  C.  The 
bromide  melts  at  127°— 128°  C.  The  ethyl  ester  of 
mercuric  acetate  formic  acid  decomposes  completely  at 
125°  C,  and  the  chloride  melts  at  88°  C.  When  the  acetate 
compounds  are  treated  with  iodine,  esters  of  chloroformic 
acids  are  formed,  together  with  mercuric  iodide.  The 
ethyl  ester  of  formic  acid  was  obtained  by  reducing  the 
ethyl  ester  of  mercuric  acetate  formic  acid  by  means  of 
aluminium. — F.   Shdn. 

Patents. 

Medicinal  preparations  for  human  use  [from  casein  glycero- 
phosphate and  hydroxyquinolines\  H.  Belart,  Hudders- 
field.     Eng.  Pat.  23,097,  Oct.  10,  1912. 

Glycerophosphates  of  casein  or  other  albuminous 
substances  are  combined  with  a  hydroxyquinoline  or  a 
mixture  of  two  or  more  hydroxyquinolines,  or  a  derivative 
thereof.  Combination  may  be  effected  by  condensation 
with  mineral  acid. — T.  F.  B. 

Reduction  of  organic  compounds.     E.  B.  Higgins,  Wallasey. 
Eng.  Pat.   23,377,  Oct.   12,  1912. 

The  catalytic  reduction  of  organic  compounds  is  effected 
by  using  a  reagent  which  itself  contains  the  hydrogen 
necessary,  and  at  the  same  time  serves  as  the  catalyst 
or  source  of  the  catalyst  :  for  example,  salts  of  formic  acid 
or  other  organic  acid  may  be  used  for  the  purpose.  When 
nickel  formate  is  used,  it  serves  both  as  reducing  agent 
and  as  catalyst  ;  with  zinc  formate,  addition  of  a  known 
catalyst,  such  as  palladium  chloride,  is  desirable.  The 
temperature  used  is  preferably  about  20°  C.  below  that 
at  which  the  formate  would  decompose  into  the  oxalate 
at  the  pressure  existing  during  the  operation. — T.  F.  B. 

Hydrogenised   organic  substances   or   compounds  ;     Manu- 
facture of .     Verein.  Chininfabr.  Zimmer  und  Co., 

Frankfort    on    Maine,    Germany.     Eng.    Pat.     10,204, 
April  30,  1913.     Under  Int.  Conv.,  May  9,  1912. 

Hydrooenation  of  organic  compounds  may  be  effected 
by  adding  a  finely  divided  metal  of  the  platinum  group 
to  a  mixture  of  the  organic  compound  with  formic  acid. 
By  using  palladium  black,  for  instance,  decomposition 
of  the  formic  acid  commences  at  once,  carbon  dioxide 
being  liberated.  Example  :  100  parts  of  2  per  cent. 
formic  acid  solution  is  added  to  20  parts  of  quinine  bi 
sulphate,  and  then  0-4  part  of  palladium  black  is  introduce  d. 
When  evolution  of  carbon  dioxide  has  ceased,  the  liquid 
is  filtered  and  neutralised  with  ammonia  ;  hydroquinine- 
sulphate  separates  from  the  solution  on  cooling. — T.  F.  B. 

Hydrogenating   unsaturated  substances  ;     Proa**  for . 

A.    Skita,    Karlsruhe,    Germany.     Eng.     Pat.     16,283, 
July  15,  1913.     Under  Int.  Conv.,  July  15,  1912. 

Colloidal  solutions  of  hydroxides  of  metals  of  t  he  plat  inum 
group,  obtained  by  treating  a  solution  of  a  salt  of  the 
metal  with  sodium  carbonate  in  presence  of  gum  trabio, 
are  found  to  be  efficient  hydrogen  carriers  in  the 
hydrogenation  of  unsaturated  compounds,  the  reaction 
being  possible  even  in  neutral  solutions.  In  this  manner 
it  is  stated  that  a-  or  |9-ionone  is  readily  reduced  to  ti  tra- 
hvdro-ionone,  quinine  is  converted  into  dihvdroquinine, 
and  unsaturated  fatty  acids  or  fats  can  lx-  hydrogenated 
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my  degree.  For  example,  a  hard  fat  is  obtained  by 
passiv.i;  hydrogen  at  a  pressure  of  seven  atmos.  into  a 
mixture  of  BO  grina  of  araohi<i  oil  and  80  gnus,  of  a  colloidal 
•oration  of  palladoos  hydroxide,  containing  about  0-07 
grm.  of  tlu-  hydroxide,  at'a  temperature  of  60°  C. — T.  F.  B. 

Xorhydrohydnirtiiiinc  ;    Manufacture  of  N-homologues  and 

drrimlirt?   of   X  honwlogues    of .     P.    A.    Newton, 

London.     From  Parbenfabr.  vorm.  F.  Baver  and  Co., 
feld.  Germany.     Bog.  Pat.  29,504,  Dec.  21,  1912. 

Homologtos  of  aorhydrohydraetinine  or  their  derivatives 
of  the  general  formula, 

/o- 


\o- 


CH, 

N^R 


R' 


where  R  represents  alkyl  and  R'  hydrogen,  alkyl,  or  aryl, 
obtained  (1)  by  alkylating  norhydrohydrastinine  or 

mbstrtntion  products;  (2)  by  alkylating  the  primary 
condensation  products  of  homoj>iperonylaminc  with  alde- 
hydes, and  converting  the  products  into  the  N-homologues 
of  norhydrohydrastinine  or  of  its  derivatives,  e.g.  by 
treatment  with  20  per  cent,  hydrochloric  acid;  (3)  by 
condensing  alkylated  homopiperonylamine  with  aldehydes 
and  converting  the  primary  condensation  products  into 
the  N-homologues  of  norhydrohydrastinine  or  its  deriva- 
.— T.  F.  B. 


b-hiiix   or   it*   talis  ;     Manufacture  of - 


■.  Act.-Ges.  f. 
Anilinfabr.,  Treptow.  Germanv.  Eng.  Pat.  15,162, 
•Tiily    1.    1913.     Under  Int.   Conv.,  Oct.  24,   1912. 

A  yr antitativk  yield  of  betaine  is  Baid  to  be  obtained 
by  th«-  action  of  trimethylaminc  on  an  alkali  salt  of  mono- 
chloroaoetic  acid,  preferably  in  aqueous  or  alcoholic 
solution  and  under  pressure.  The  product  may  be 
evaporated  to  dryness  and  the  betaine  extracted  from  the 
toe  by  means  of  absolute  alcohol.  To  prepare  a  salt 
of  betaine,  the  necessary  acid  is  added  to  the  liquid  before 
or  during  evaporation. — T.  F.  B. 

Betaine  salt*  ;    Manufacture  of .     Act.-Ges.  f.  Anilin- 

Eabr.,  Treptow,  Germany     Eng.  Put.  1G,710,  July  21, 
1913.     Under  Int.  Conv.,  Jan.  30,  1913. 

The   nvthyl  ester  of  dinw  thylaminoacetic  acid   is  con- 
torted by  treatment  with  a  methyl  halidc  into  the  methyl 
riding  halogen  salt  of  betaine.     When 
saponified  by  heating  its  aqueous  solutions, 
either  alone  or  in  pi  "f  a  mineral  acid,  the  corres- 

ponding   betaine    salt    is   obtained    in    nearly   quantita- 
\i>  Id.  •_'•  of  the  process  may  be  carried 

out  in  |  of  benzene  or  other  solvent. — T.  F.  B. 

Chloride*  of  th>  oxy-acids  ;  Process for  the  production  of- 


E.    1.  ■  i,    Mannheim,   and    L.    Karczag,    Berlin. 

Pat.   21  *  pt.   6,    1912.     Under  Int.   Conv., 

B,  1911. 

8«r  227  of  1912  ;  this  J.,  1913,  507.— T.  F.  B. 


Itoprenr  ;    Manufacture  of- 


.     J.  Y.  Johnson,  London. 
he  Anilin  nnd  Soda  Fabrik,  Ludwigshafen 

on  I  Germany.     Eng.  Pat.  976,  Jan.  13,  1913. 

19,  1913,  to  Fr.  Pat.  440,132  of  1912; 
J  .  1919,  >>•>»     T  f.  v, 

Erythrf  i  n  for  producing .     P.    A.    Newton, 

From  Parbenfabr.  vorm.  F.  Bayer  nod  Co., 
!.  Germany.  Pal  2777,  Feb.  3,  1913. 

Hi}  .    ,     Bof  1912;  this  J.,  1913, 924.     T.  F.  B. 

i  of  di-iodo  fatty  acid*}. 
W.   Uiemenz  and  L.  Tanb,  Parbenfabr. 

r  ond  Co.,   Elberfeld,  Germany.     U.S. 
Pat.  1.'  •    2::.  1913. 

I  of  I'tll  ;  t hi-  J.,  1912,701.-  'I.  I     B. 


J'liannacciilical  product  [mercury -phenol  compounds}.  L. 
Tanb,  Assignor  to  Parbenfabr.  vorm.  P.  Bayer  und  Oo., 
Elberfeld,  Germany.      U.S.  Pat.  1,073.9-12.  Sept.  23, 1913. 

SEBGer.  Pat.  250,746  of  1911  ;  this  J.,  1912,  1054.—  T.F.B. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patents. 

Gelatinous  reliefs ;    Production  and  treatment  and  use  of 

.     F.     W.    Kent,    Clapham.     Eng.     Pat.    20,555, 

Sept.  9,  1912. 

A  silver  image  on  a  non -pigmented  gelatin  support 
is  treated  with  a  dilute  (e.g.  3  to  5  per  cent.)  solution  of  a 
soluble  chroma te  or  bichromate  to  render  insoluble 
the  gelatin  which  is  in  intimate  admixture  with  the  silver 
image  ;  the  soluble  portions  of  the  gelatin  are  now  removed 
by  treatment  with  a  concentrated  (saturated)  solution 
of  sodium  bichromate  at  a  low  temperature,  and  the  silver 
is  dissolved,  locally  or  entirely,  from  the  film  by  means 
of  sodium  thiosulphate,  alone  or  mixed  with  ferricyanide. 
The  clear  gelatin  relief  prints  thus  formed  may  be  stained 
with  a  dye  or  coloured  by  local  staining,  with  or  without. 
the  use  of  a  mordant.  The  coloured  reliefs  may  be  used 
for  preparing  cinematograph  films  or  for  colour  printing, 
whilst  the  clear  relief  pictures  may  find  a  use  as  resists 
in  sand  blasting  or  etching. — T.  F.  B. 

Diapositives  or  kalapositives ;    Producing  and  combining 

colour  elements  for .     F.  W.  Kent,  Clapham.     Eng. 

Pat.  20,556,  Sept.  9,  1912. 

A  silver  print  is  produced  and  toned  on  a  flexible  base 
saturated  or  surfaced  with  resin,  rubber,  ozokerite,  or 
like  material  impervious  to  water  and  softened  by  heat 
or  by  a  solvent.  The  print  is  now  cemented  to  a  final 
support  of  glass,  celluloid,  etc.,  which  may  also  hold  a 
gelatin  relief  obtained  as  described  in  Eng.  Pat.  20,555 
of  1912  (see  preceding  abstract)  and  the  flexible  base 
is  removed.  When  several  transfers  are  to  be  superimposed, 
they  are  cemented  together  by  means  of  a  mixture  of 
water-glass  and  albumin. — T.  F.  B. 

Colour  photography.  0.  S.  and  H.  E.  Dawson,  Wanstead, 
and  Cinema  Ha  lies,  Ltd.,  London.  Eng.  Pat.  6903, 
March  20,  1913. 
A  "  photographic  base  "  for  use  in  colour  photography 
is  obtained  by  producing  on  the  sensitive  coating  of  a 
film,  plate,  etc.,  different  physical  states  by  two  separate 
operations,  which  may  be  performed  either  simultaneously 
or  consecutively  ;  thus,  the  two  operations  may  consist 
of  simultaneous  or  consecutive  exposures  of  unequal 
time  through  two  screens  or  negatives,  or  two  separate 
exposures  through  one  negative.  The  photographic  base 
thus  produced  is  selectively  coloured.  Colour  trans- 
parencies may  be  produced  by  first  making  a  colour  screen 
positive  transparency,  and  then  building  on  this,  one  by 
one,  the  colours  of  the  multicolour  screen  by  means  of  the 
working  screens  or  their  replicas  used  for  making  the 
multicolour  screens.  In  making  colour  transparencies 
from  continuous  tone  negatives  or  positives,  a  sensitive 
film  or  plate  is  given  unequal  exposures  through  two  such 
negatives  or  positives  and  then  selectively  coloured 
To  produce  colour  prints  on  opaque  bases,  the  sensitised 
base  is  given  two  unequal  exposures  through  two  con- 
tinuous tone  negatives  or  two  printing  screens,  and  then 
selectively  coloured.  Three-colour  photographs  are 
produced  by  re-Sensitising  a  two-colour  base  obtained  as 
above,  and  selectively  colouring  with  the  third  colour. 

— T.  P.  B. 


XXII.-  EXPLOSIVES;  MATCHES. 
Bluck  powder  and  dynamite;    Analysis  of 


.  w.  0. 
Bnclung  ond  C.  G. 'Storm.  I'.s.  Dept.  Interior,  Bureau 
of  Mines,  Bull  51,  1913.     so  pag< 

I>ks<  kii'tions  of  the  methods  of  sampling  and  analysis 
of  dynamites  and  black  powder  used  by  the  U.S.  Bureau 
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of  Mines.  Dynamite  : — Gravimetric  density.  Determined 
by  the  displacement  method  using  sand  which  has  been 
sifted  through  a  60-mesh  sieve  as  medium.  Exudation. 
In  addition  to  the  test  in  which  the  explosive  is  kept  at 
40°  C.  for  six  days,  a  centrifugal  test  is  used.  8  grms. 
of  the  sample  are  placed  in  each  of  two  Gooch  crucibles 
suspended  above  two  non -perforated  crucibles  in  which 
cotton  is  placed.  The  crucibles  are  rotated  around  a 
spindle  at  a  speed  of  600  revolutions  per  minute  for 
5  mins.  at  20°  C,  the  circle  of  rotation  of  the  bottoms 
of  the  crucibles  being  14  cm.  in  diam.  ;  the  loss  of  weight 
should  not  exceed  5  per  cent.  Stability.  The  Abel  heat 
test  is  used  (see  Storm,  this  J.,  1910,  177).  Methods 
are  given  for  the  determination  of  the  constituents  of 
dynamite,  gelatin-dynamite,  ammonia-dynamite,  low- 
freezing  dynamite,  granulated  nitroglycerin  powder, 
and  black  powder.  Moisture  in  black  powder  is  determined 
by  drying  a  2-grm.  portion  of  an  80-mesh  sample  for 
3  hours  in  a  sulphuric  acid  desiccator. — A.  S. 

Nitrocellulose,?  ;  Examination  of in  the  polarisation- 
microscope.  H.  Ambronn.  Kolloid-Zeits.,  1913,  13, 
200—207. 

The  results  of  the  examination  of  nitrocelluloses  of 
different  degrees  of  nitration  in  the  polarisation-microscope 
are  given.  It  is  shown  that  with  rising  nitrogen  content 
the  double  refraction,  at  first  positive,  diminishes  to 
zero,  and  then  again  increases  but  is  now  negative  in 
relation  to  the  longitudinal  direction  of  the  fibre.  With 
monochromatic  light  of  wave-length  435  up.,  the  character 
of  the  double  refraction  changes  at  about  11-8  per  cent.  N, 
and  at  somewhat  higher  nitrogen  contents  for  light  of 
greater  wave  length.  Examination  of  individual  fibres 
showed  that  the  nitration  was  uniform  throughout  the 
length  of  the  fibre,  but  the  several  fibres  in  a  sample  of 
the  same  material  sometimes  exhibited  differences 
indicating  that  some  fibres  were  nitrated  to  a  greater 
extent  than  others.  These  results,  showing  that  there 
is  a  relation  between  the  nitrogen  content  and  the  optical 
properties  of  nitrocelluloses,  indicate  that  the  use  of  the 
polarisation-microscope  may  prove  of  great  service  in 
the  nitrocellulose  industry. — A.  S. 


Cellulose  nitrate  solutions;    Viscosity  of- 


-.     F.  Baker. 
Chem.  Soc.  Trans.,  1913,  103,  1653—1675. 

The  author  determined  the  viscosities  of  solutions  of 
nitrocelluloses,  mostly  of  concentrations  not  exceeding 
2  per  cent.,  in  different  solvents.  The  nitrocelluloses 
used  were  selected  samples  of  products  prepared  on  a 
large  scale,  viz.,  (a)  blasting  soluble  nitrocellulose,  as 
used  in  the  manufacture  of  blasting  gelatin,  11-85  per 
cent.  N,  completely  soluble  in  ether-alcohol ;  (b)  highly 
soluble  nitrocellulose,  as  used  in  ballistite,  1238  per 
cent.  N,  solubility  in  ether -alcohol,  97-4  per  cent.  ;  (c) 
guncotton  prepared  for  the  manufacture  of  cordite, 
12-98  per  cent.  N,  solubility  in  ether-alcohol,  9-6  per  cent. 
The  solvents  were  acetone,  ethyl  formate,  methyl,  ethyl, 
prop\l,  and  amyl  acetates,  ethyl  butyrate,  acetoethyl-o- 
toluidide,  ethyl-o-tolylethylcarbamate,  ethyl  phthalate, 
alcohol-ether,  methyl  alcohol-ether,  benzylalcohol-ether, 
and  msthyl  alcohol -anisole.  The  ethyl  -o-tolylethyl  carba  ma  te 
(tolylethylure thane)  was  prepared  by  the  action  of  ethyl-o- 
toluidine  on  ethyl  chloroformate  :  it  is  a  colourless  oil 
boiling  at  257°  C.  at  755  mm.  Phenylethylurethane 
(b.  pt.  249°  C.  at  760  mm.)  was  prepared  in  a  similar 
way.  Both  compounds  readily  dissolve  the  "  soluble  " 
kinds  of  nitrocellulose.  The  viscositieR  were  determined 
in  a  series  of  viscometers  of  theOstwald-Poiseuille  type  and 
the  results  are  given  in  tables.  The  variation  of  viscosity 
with  the  concentration  of  the  solution  is  shown  to  follow 
the  law  :  ;/  =  n0  ( I  +ac)k,  where  n  and  no  »W  the  viscosities 
of  the  solution  and  the  solvent  respectively,  c  is  the 
concentration,  and  a  and  k  are  constants  dependirg 
on  the  nature  both  of  the  solute  and  the  solvent.     For 

comparing  different  solvents  the  value  of — ,  —  - was  found 

most  convenient.  The  variation  of  this  constant  with 
different  solvents,  using  the  same  nitrocellulose,  indicated 
that  the  better  the  solvent  the  lower  the  viscosity  of  the 
solution.     Nitrocelluloses     prepared      from      mercerised 


cellulose  have  a  much  lower  viscosity  than  those  from 
normal  cellulose,  and  the  similarity  of  the  viscosities  of 
cuprammonium  solutions  of  mercerised  cellulose  and 
normal  cellulose  respectiveh%  observed  by  Ost  (this  J., 
1911,  1247)  cannot  be  due  to  chemical  identity  of  the 
two  products,  as  suggested  by  him,  but  probably  to  a 
change  in  normal  cellulose  preceding  or  accompanying 
its  solution  in  cuprammonium. — A.  S. 

Explosion      of     detonator     composition ;      Circumstances 

attending  an which  occurred  at  the  factory  of  Messrs. 

Kynoch,  Ltd.,  at  Holford  Mills,  near  Birmingham, 
Staffs,  on  July  29,  1913.  Major  T.  H.  Crozier,  H.M. 
Inspector  of  Explosives.     [Cd.  7090.  ] 

The  first  explosion  appears  to  have  occurred  at  the  priming 
machire,  and  was  probably  caused  by  some  action  of  the 
workwoman  in  connection  with  this  apparatus.  It  was 
possible  that  a  small  quantity  of  fulminate  composition 
might  have  adhered  to  the  underside  of  the  platv.,  or  the 
guides  for  the  block,  and  that  it  might  have  been  fired 
by  the  action  of  sliding  the  block  into  position.  The 
camel's  hair  brush  used  for  spreading  the  composition 
over  the  tray  was  a  flat  one  with  a  light  wooden  handle. 
The  metal  socket  holding  the  hair  was  bound  round 
carefully  with  indiarubber  tape,  and  the  brush  had  been 
in  use  nearly  a  fortnight.  It  was  perhaps  possible  that  a 
blow  from  the  wooden  handle  might  be  sufficient  to 
explode  a  thin  film  of  fulminate  composition.  The 
second  explosion  was  caused  by  the  first,  which  shook 
down  the  cement  lining,  bringing  with  it  a  cupboard 
containing  a  bowl  of  fulminate  composition,  and  this 
bowl  exploded  on,  or  near,  the  floor  below  the  position 
of  the  cupboard.  The  inspector  considers  that  the 
explosion  was  entirely  accidental  and  that  no  blame 
could  be  attached  to  any  person  in  connection  with  it. 
Work  was  proceeding  in  a  regular  manner  and  the  only 
suggestion  made  is  that  the  brush  employed  for  spreading 
the  composition  on  the  tray  of  the  priming  machine 
should  have  some  form  of  handle  other  than  wood.  A 
handle  either  of  buff  leather  or  indiarubber  would  be 
preferable. — G.  W.  McD. 

Coal  dust  explosion  tests  in  the  experimental  mine  [U.S.A.], 
Rice  and  others.     See  IIa. 

Patents. 

Explosives.  F.  L.  Nathan,  W.  Rintoul,  and  F.  Baker, 
Ardeer,  Scotland.  Eng.  Pats.  (1)  12,742  and  12,744, 
(2)  12,743,  (3)  12,745,  and  (4)  12,746,  May  30,  1912. 

Claim  is  made  for  the  replacement  of  the  5  per  cent,  of 
mineral  jelly  (vaseline)  added  as  a  stabilising  agent  to 
cordite,  by  certain  organic  compounds  which  possess  the 
property  ol  combining  or  reacting  with  the  decomposition 
products  of  nitric  esters,  and  thus  preventing  them 
from  havina  any  accelerating  influence  on  the  decom- 
position of  these  esters.  The  substances  of  which  the 
use  is  claimed  in  the  several  patents  are  :  (1)  Simple  or 
mixed  non-volatile  ethers  containing  an  aromatic  radical, 
e.<y.,  diphenyl  ether,  phenylbenzyl  ether,  ethyl -/3-naph thy  1 
ether  and  phenanthryl-methyl  ether.  (2)  The  esters  of 
substituted  carbaminic  acids  containing  one  or  more 
aromatic  radicals,  such  as  methyl -phenyl -urethnne. 
(3)  Derivatives  of  urea  in  which  one,  two,  or  three 
of  the  hydrogen  atoms  are  replaced  by  an  organic 
radical  of  which  at  least  one  is  an  aromatic  radical, 
such  as  ethyl-phenvl-urea.  (4)  Derivatives  of  organic 
acid  amides  in  which  one  of  the  hydrogen  atoms  of  the 
NHj  group  is  replaced  by  an  aromatic  radical,  such 
as  nhenylacetanilide.  (Reference  is  directed  to  Eng.  Pat. 
17,456  of  1888  ;   this  J.,  1890,  105.)— G.  \V.  .M<  I  >. 

Liquid  explosives  ;    New  and  useful  syxttin  or  arrow/-  n 

for   elevating  and  transporting from  one   operating 

place  to  another,     8.    View,    Dinnnuta,   Mexico.     Eng. 
Pat,  10,895,  May  8,  1913. 

The  nitroglycerin  is  drawn  by  suction  from  the  filter 
t  nk  to  a  receptacle  on  top  of  the  mound,  from  which 
it  flows,  by  gravity,  to  the  other  houses.  The  filter  tai  k 
and  the  other  houses  can  consequently  be  on   the  nun 
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1,-n.I    am)    oomraunioating    tunnels    between    the    hlter 
tink  ami  the  other,  buildings  ate  dispensed  with. 

— 0.  W.  MoD. 

Explotitr.    J.     F.     O'Brien,    Chicago,     111.     U.S.     Pat. 
1,073,279,  Sept.  Hi.  1013. 

\    mixtvkk  of   potassium  chlorate  and  sodium  nitrate 
j), liquid dinitrotoluene(  16),  andsawdust  (5  parts). 

t;.  W.  McD. 


Priming  composition.     M.  R.  Swope,  Alton.  111.     U.S.  Pat. 
1.073.941.  Sept  23.  1913. 

A    MixTir.K  of   20    parts   of   <4imcotton    and   5   parts    of 
amorphous    phosphorus,    both   dry.    is    mixed    with    37-5 
in  chlorate  and  37-5  parts  of  antimony 
sulphide. — H    N 

i  m-thtib  iflrip-mxidc-diamine  ;    Process  for  preparing 

.     t  J.  P.  von  Girsewald.     C.er.  Pat.  263,459.  Sept,  14, 

1912. 

A     hood     yield     of     hex  ■imethylenctriperoxidc-diamine, 

\      B    O.O.CH,)jX,  is  obtained  by  the  action  of  hydrogen 

a  dt  of   hexamethylenetetramine    with   an 

nic  or  inorgaric  acid  (e.g.,  citric  acid),  in  concentrated 

tkra.     The   yield   may   b;?   increased   by  addition   of 

ink    solvents    or    other    substances    which    prevent 

reposition  of  the  hydrogen  j>eroxide. — T.  P.  B. 
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Fluorine  ;     Volumetric  determination   of  ■ 


-.     A.   Greeff. 
Ber.,  1913,  46,  2511—2513. 

The  method  depends  on  the  fact  that  when  a  neutral 
aqu>  .tion  of  ferric  chloride  is  added  to  a  solution  of 

ii    fluoride,     a    white   precipitate   of    a    composition 
analogous  to  that  of  cryolite  is  produced,  e.g., 

BNaF     l'<  !3  =  Xa8(FeF6)+3NaCl. 

■  I  substance  is  dissolved  in  25  c.c.  of  hot  water, 
the  cooled  solution  (which  must  be  neutral  to  phenol- 
phthalein)  in  treated  with  20  gnuSL  of  sodium  chloride  and 

ution  ( 100  grms.  dissolved 
in  500  c.c.  of  water)  and  titrated  with  a  standardised  solu- 
tion of  f.-rric  chloride  (100  c.c.  =about  1  grm.  NaF)  till  a 
yellow  colour  is  produced.  10  c.c.  of  alcohol  and  10  c.c.  of 
ether  are  now  added,  the  whole  shaken  vigorously,  and  the 
titration  continued  until  the  ether  layer  is  permanently 
I  red.  In  the  case  of  commercial  sodium  fluoride, 
which  usually  contains  some  acid  fluoride  and  silico- 
fluorid'-,  theSS  are  converted  into  fluoride  by  titration 
with  alkali  in  pri  f  phenolphthalcin,  and  then  the 

J    fluoride    i-    dt -'er mined    as    described    above.     The 
.   fluoride  i.i  determined  alone  by  titrating  with  alkali 
a  portion  of  the  sample  in  aqueous  alcoholic  solution,  in 
•    of  potassium  chloride,  which  converts  the  *ilico- 
fluonde  into  in-oluble  potassium  silieofluorid". — A.  S. 

Radium  in  radioactive  substances;    Determination  of . 

A.  L  Hsiaher.     I'hil.  Mag.,  1913,  26,  074— 077. 

A  MALI,  fragment  (001     -0-0001  «rm.)  of  the  mineral  or 

Halt  ift  placed  in  a  hollow  in  a  thin  rod  of  arc  carbon  clamped 

reen   terminal,  connected   with   a   source   of  electric 

cum  ■,'.     The  rod   in  disposed   inside  a  clflaod   chamber 

provided  with  inlet  and  i, ut let  tabea     it  is  heated  by 

pa**a_"    of  n  current  of  about    10  amperes  pet  sq.  mm.  of 

■    8000      1000*  C.  for  10    SO  seconds  and  the 

emanation  u transferred,  by  way  of  t  ub<  -  containing  calcium 

chl'  phorns  pentoxide  and  ootton-wooJ, 

■  ]»■  which  has  been  exhausted,   re-filled, 

■    •    '.      ■  d    sad  tht  a  placed  in  oornmuni- 

•*ith  the  beating  chamber.    Concordsuat  result-  an 

obtained      Intfr  I    orations, an accurately measured 

ssaall  qaaajtJty  of  the  relatively  concentrated  solution  u 

-l^in  rod,  and  t  be  detennbist  ion  mole  after 

I  month.     BxperimeosU  with  pttchhiende  ■howad  that  the 

<-m»n»li(in    wm   evolved    only    very    slowly    up     to   about 

a*Wea    the    amount    liberated     inert 

rapidly  with  rif  ure.      A.  S. 


Antimony  ;   Electrolytic  deposition  of  ■ 


-.     N.  K.  Chant*  v 
J.'Amer.  Chem.  Soc,  1913,  35,  1482—1490. 

Antimony  can  be  deposited  quantitatively  from  an 
ammonium  polysulphide  electrolyte,  if  the  ammonia  and 
ammonium  sulphide  are  gradually  expelled  by  boiling,  as 
electrolysis  proceeds.  The  ammonium  polysulphido  solu- 
tion is  prepared  by  saturating  concentrated  aqueous 
ammonia  with  hydrogen  sulphide  in  presence  of  excess  of 
powdered  sulphur,  filtering  after  prolonged  shaking,  and 
adding  1  part  of  the  solution  to  6  parts  of  a  concentrated 
ammonia  solution  which  has  been  saturated  with  hydrogen 
sulphide.  This  polysulphide  solution  is  added  gradually 
to  the  antimony  chloride  solution  (about  0-2  grm.  Sb)  till 
a  clear  solution  is  obtained  and  after  diluting  to  125  c.c, 
electrolysis  is  effected  at  the  boiling  point  with  an  initial 
voltage  of  3-5  and  a  current  of  N.D100=1  ampere.  With, 
the  anode  rotating  at  400  revolutions  per  minute,  the  anti- 
mony is  completely  separated  in  1  hour  as  a  polished  white 
metallic  deposit.  Towards  the  end  the  E.M.F.  is  raised 
to  4  volts.     Tin  is  also  deposited  under  similar  conditions. 

— A.S. 


J.    L.    Osborne. 


Barium    sulphate;     Filtration    of  — 

J.  of  Pbys.  Chem.,  1913,  17,  629—631. 

Krak  (Chemist  Analyst,  1912,  26)  has  shown  that  if  the 
supernatant  liquid  be  poured  off,  a  precipitate  of  barium 
sulphate  can  be  granulated  by  stirring  it  with  a  saturated 
slightly  acid  solution  of  ammonium  acetate,  so  that  it  may 
readily  be  filtered  by  suction.  There  is  no  such  action  if 
the  supernatant  liquid  is  not  removed.  Ammonium 
chloride  and  hydrochloric  acid  do  not  disintegrate  the 
granular  precipitate  when  once  it  is  formed.  If  the 
barium  sulphate  is  originally  precipitated  cold,  much  longer 
action  of  the  ammonium  acetate  is  necessary  to  give  the 
easily  filterable  granules. — W.  H.  P. 

Organic  substances  ;  Cerium  dioxide  as  contact  substance  in 

the  analytical  combustion  of .     J.  Bekk.     Ber.,  1913, 

46,  2574—2579. 

Experiments  are  described  showing  that  cerium  dioxide 
gives  good  results  when  used  as  a  contact  substance  in  the 
analysis  of  organic  substances  by  combustion.  Good 
results  have  been  obtained  for  carbon,  hydrogen,  nitrogen, 
and  halogens,  using  slight  modifications  of  the  methods 
described  by  Dennstedt  (this  J.,  1897,  765;  1898,  276; 
1908,  357,  1043),  but  with  asbestos  impregnated  with 
cerium  dioxide  as  contact  substance.  The  latter  is  pre- 
pared by  soaking  purified  asbestos  in  a  concentrated 
solution  of  cerous  nitrate,  and  then  igniting  it. — A.  S. 

Determination  of  cellulose  in  wood  by  Cross  and  Bevan's 
method.     Sieber  and  Walter.     See  V. 

Detection  of  nitrous  acid  in  presence  of  nitric  acid.     Leclere. 

See  VII. 

Reduction  of  mercuric  chloride  by  sodium  formate.     Findlay 
and  Davies.     See  VII. 

Electro-analysis     of     tohite     bearing     metals.     Compagno. 

See  X. 

/>■  ti ,  initiation  of  filling  materials  in  rubber  mixings.  Loewen. 

See  XIV. 

Quantity  of  lead  remaining  in  solution  in  impure  bed  <M 
cane  sugar  liquors  after  treatment  <r'i>i  baste  or  normal 
I  mil  acetate.     Pellet.     See  XVII. 

Causes  of  error  in  the  determination  of  morphine.     Debour- 
tleaux.     See  XX. 

Determination  of  iron  in  Syr.  Ferri  PhoSph.  Co.  and  other 
pharmaceutical  preparations.     Evers.     See  XX. 

Analysis    of  black   powder   and    dynamite.     Snelling    and 
Storm.     See,  XXII. 
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Liverpool  Section. 


Meeting  held  at  the  University  on  Wednesday,  April  23rrf, 

1913. 


PROF.    F.    G.    DONNAN    IN    THE    CHAIR. 


DISCUSSION  ON  ELECTROLYTIC  ALKALI 

PROCESSES  AND  THEIR  FUTURE 

IN  THIS  COUNTRY. 


Mr.  J.  B.  C.  Kershaw  said  that  diaphragm  cells,  with 
a  moving  electrolyte,  the  flow  of  which  through  the  cell 
•counteracted  the  effects  of  convection  currents  and  of  the 
ionic  migration  which  was  constantly  occurring,  were 
now  the  most  efficient  type  of  electrolytic  cell  for  the 
production  of  alkali  and  chlorine  compounds,  and  of  that 
class  of  cell,  the  Billiter -Siemens  cell,  which  had  been 
described  above,  was  one  of  the  most  successful.  Table  I. 
showed  the  figures  for  the  current  and  energy  efficiencies 
of  the  best  known  electrolytic  alkali  processes,  and 
supported  the  statement,  for  the  Billiter-Siemens  and 
Finlay  cell  were  seen  from  that  table  to  possess  the  highest 
energy  efficiencies.  The  Finlay  cell  was  handicapped, 
however,  by  the  low  concentration  of  the  caustic  liquor 
produced,  and  that  explained  the  fact  that  no  commercial 
•development  of  the  cell  had  yet  occurred. 

The  examination  of  the  cost  figures  for  the  Billiter- 
Siemens  cell  proved,  however,  that  unless  electric  power 
could  be  generated  or  supplied  at  a  lower  cost  than  0-5d. 
per  k.w.  hr.,  the  commercial  prospects  for  the  develop- 
ment of  the  diaphragm  processes  in  the  United  Kingdom 
were  not  very  favourable.  The  electric  supply  costs  and 
records  published  by  the  "  Electrical  Times  "  provided 
"useful  information  as  to  the  costs  of  generating  electricity 
by  steam-power  at  various  centres  in  this  country.  The 
figures  in  Table  II.  were  the  lowest  costs  for  the  districts 
named.  Most  of  those  returns  related  to  the  year  1911, 
and  the  price  of  coal  had  risen  considerably  since  that  date. 
The  costs  given  were  therefore  minimum  works  costs, 
by  the  present  methods  of  generating  electric  power 
from  coal. 

From  the  above  figures  of  costs  it  could  be  seen  that 
only  two  authorities,  Stalybridge  and  Coventry,  were 
generating  electricity  in  1911  at  a  cost  under  0-4d.  per 
k.w.  hr.  and  that  in  the  majority  of  large  towns  the  cost 
was  over  0-od.  per  unit.  It  was  doubtful,  however, 
whether  any  small  independent  plant  could  generate 
electricity  as  cheaply  as  those  selected  towns,  with  their 
large  plant  and  enormous  output.  Seeing  that  at  Niagara 
Falls  the  k.w.  hr.  cost  only  one-sixth  penny  for  plants 
taking  1000  k.w.  and  only  one-twelfth  penny  for  5000  k.w., 
and  that  in  Switzerland  and  Norway  the  cost  of  electric 
power  was  considerably  lower  than  at  Niagara  Falls, 
it  would  be  understood  that  many  processes  might  succeed 
abroad,  which  would  only  fail  if  tried  in  this  country, 
under  the  present  conditions  of  power  generation  and 
supply.  In  the  course  of  time  it  was  quite  possible  that 
electric  power  might  be  generated  much  more  cheaply 
by  the  gasification  of  the  coal  at  the  pit's  mouth  or 
underground,  followed  by  the  use  of  this  gas  in  gas-engines 
of  large  size  for  driving  dynamos.  The  peat  resources 
of  Ireland  and  Scotland  would  also,  no  doubt,  be  exploited 
in  a  similar  manner,  before  the  end  of  the  present  century, 
and  the  utilisation  of  the  waste  gases  from  coke-ovens 
and  blast-furnaces  would  also  in  time  cheapen  the  supply 
of  electric  power  in  the  districts  that  supported  large 
iron-smelting  and  coke-oven  plants.  It  was  quite  probable, 
therefore,  that  as  time  passed  on  it  might  be  possible  to 
obtain  supplies  of  electricity  for  industrial  purposes  in 
this  country  at  much  lower  rates  per  k.w.  hr.  than  any 
shown  in  Table  II.,  and  that  electrolytic  processes  which, 


if  introduced  here  to-day,  would  only  meet  with  failure, 
might  then  become  practically  and  economically  successful. 
In  the  meantime  the  older  Le  Blanc  and  Solvay  processes 
of  alkali  manufacture,  which  still  provided  the  larger 
portion  of  the  chemicals  required  for  the  soap,  textile, 
paper  and  glass  industries  of  the  world,  would  continue  to 
exist  and  to  prosper.  But  those  who  had  the  management 
and  control  of  these  old-established  processes  of  alkali 
and  bleach  manufacture,  would  be  wise  to  develop  to  the 
fullest  extent  the  manufacture  of  by-  and  secondary 
products,  upon  their  output  of  which  they  would  have 
to  depend  more  and  more  for  their  profits,  in  the  years 
before  them. 

Table  I. 

Current  and  energy  efficiencies  of  various  electrolytic  alkali 

processes. 


Name  of  process 

Efficiencies 

per  cent. 

Concen- 
tration of 
soda  liquor. 

or  cell. 

Current. 

Energy. 

Authority. 

Castner-Kellner 
Hargreaves-Bird 
Aussig  "  bell  " 

91 
80 

87| 

52-3 
54-0 
40-9 

? 
1 

Kershaw 
do. 
do. 

Griesheim 

Billiter-Siemens 
Billiter-Leykam 
Townsend 

75 
92 
95 
94 
98 

48 
68 
59 
45 
75 

1  to  2  A' 

3  A* 
3  to  4  AT 

■is 

Allmand 
do. 
do. 
do. 
do. 

Note. — A  concentration  of  1  A"  is  equivalent  to  40  grins,  of  XaOH 

per  litre. 

Table  II. 

Lowest  costs  of  generating  electricity  by  steam-power  in  the 
United  Kingdom. 


Name  of  company  or 
local  authority. 


Annual 
output  in 
B.T.  units 


Capacity  of 

plant  in 

k.w. 


Total 
working  costs 
per  k.w.    hr. 
In  pence. 


Stalybridge , 

Coventry , 

Leeds    , 

Sheffield    

Newcastle       District 
Electric  Power  Co. 

Central  London 

Manchester 

Birmingham     

Glasgow    

Liverpool      


14,662,000 

7,500 

10,473,339 

9,000 

17,841,572 

15,440 

14,254,291 

11,400 

13,122,792 

9,000 

18.102,440 

12.930 

83,308,848 

47,300 

40,190,547 

24,040 

40,823,690 

37,478 

37,765,203 

37,000 

0-32 
0-33 
0-44 
0-48 

0-49 

0-54 
000 
0-62 
0-64 


Professor  F.  G.  Donnan  referred  to  the  table  of  power 
costs  which  Mr.  Kershaw  had  presented.  The  vast 
majority  of  the  cases  quoted  were  municipal  supply 
undertakings.  It  was  well  known  that  in  such  cases  the 
load-factor  was  very  unfavourable,  generally  about  20  per 
cent.,  instead  of  the  100  per  cent,  load-factor  of  an  electro- 
lytic alkali  works.  For  that  reason  municipal  power 
engineers  had  installed  steam  t  nrbo-generators,  on  account 
of  the  lower  capital  costs.  There  was  also  the  question  of 
interest  on  the  capital  expended  in  the  supply  mains. 
The  power  costs  of  such  undertakings  must  therefore  be 
ruled  out  in  dealing  with  the  question  of  the  cost  of 
power  for  electrolytic  alkali  works. 

If  modern  gas-producers  and  gas-engines  were  employed, 
usinL'  fuel  with  a  reasonable  percentage  of  nitrogen  and 
working  with  an  effioienl  sulphate  and  tar  recovery,  he 
was  of  opinion  that  an  electrolytic  alkali  works  in  England 
at  the  present  time  should  )»■  able  to  generate  its  power 
at  a  cost  of  Old.  per  unit,  so  that  there  was  no  reason 
whatever,   so   far  as    the  cost  of   power   was   concerned, 
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whv  successful  electrolytic  alkali  processes  could  not  be 
Iced    here.     With    regard    to    the     figures    given     by 
lh.irlt.  which  Mr.  Kershaw  had  quoted,  the  lower 
estimate  ol  about  a  farthing  per  unit  for  the  cost  of  power 
Professor  Donnan  s)  opinion,  a  quite  sufficiently 
r.ui-  one,  so  t  hat  if  t  he  ot  her  figures  given  by  Engelhardt 
lerning  the  capita]  and  ironing  costs  of  the  Billiter 
Siemens    cell    were   equally    reasonable,    it   was    evident 
that  th.it  electrolytic  process  could  produce  alkali  and 
bleach  at  ■  handsome  profit .     The  extension  of  the  process 
OB  the  Continent  at  the  present  time  was  good  evidence 
o|    the       rrectneos    of    that    conclusion.     If,    therefore, 
il  electrolytic  alkali  processes  could  be  worked 
at  the  present  time  in  Germany  and  Austria,  he  entirely 
failed  to  see  why  that  could  not  be  done  in  England. 
Kershaw   had  said  that   it   would  be  necessary  for 
'.ish  alkali  manufacturers  to  put  their  houses  in  order, 
and  prepare  for  the  future.     He  (Professor  Donnan)  was 
<>f  the  opinion  that  it  was  a  question  not  of  the  future 
hut  of  the  present.     English  alkali  manufacturers  might 
goon  find  that  instead  of  preparing  for  the  future  it  would 
be  their  lot  to  mourn  for  the  past.     Referring  to  the 
Finlay  cell,  of  which  he  had  had  some  personal  experience, 
-aid.  as  was  well  known,*  it  was  a  double  diaphragm 
cell    with    doubly    counter-flowing    electrolyte.     By    an 
ingenious  i-  filter-press  "  arrangement  the  thickness  of  the 
•rolvte  was  reduced  to  a  minimum,  whereby  both 
economy  of  power  and  space  were    secured.     Working 
with  purified  brine  and  a  current  density  of  4  amperes 
per   square   decimetre   of    diaphragm,    the    Finlay    cell 
lid  produce  8  per  cent,  caustic  liquor  at  a  voltage  not 
exceeding  3  volts  and  with  a  cathodic  current  efficiency 
■  >f  98 — 99  per  cent.     Later  (unpublished)  results  obtained 
l>y  Mr.   Finlay  showed  that  12  per  cent,  caustic  could 
be    produced    with    practically    the    same    energy-    and 
current -efficiency.     In  the  Finlay  cell  there  was  a  constant 
difference  of  hydrostatic  pressure  at  every  point  of  the 
diaphragm,   so   that    uniform    percolation    of   the    brine 
was   —cured.     If   the   brine   was    purified,   the    vertical 
diaphragms  could   be  used  for  sufficiently  long  periods 
of  time  without  becoming  choked  or  disintegrated.     The 
-   as   now   used  by   Mr.    Finlay  were   provided  with 
automatic    brine   supply    and    automatic   withdrawal    of 
acolyte  and  catholyte,  so  that  a  large  installation  can  be 
run  with  low  labour  charges  for  supervision.     Three  1000 
ampere   units   were   being  operated  at   present   by   Mr. 
Finlay    in    Belfast    with    very    satisfactory   results.     In 
conclusion   he   said  that   the    apparent   failure    of    the 
Har.  Bird  cell  in  England  was  no  evidence  that 

diaphragm  cells  could  not  be  worked  successfully  here. 
Th»>    Hargreaves-Bird  cell   made  carbonate,  not  caustic, 
and  ww   therefore   handicapped  from  the  very  outset. 
r,  the  Billiter,  Finlay,  and  Townsend  cells  con- 
zed  v.-ry  great  advances  in  the  theory  and  practical 
construction    of    diaphragm    cells,    and    their   successful 
operation  on  the  Continent  and  in  America  bore  striking 
•he  reality  of  these  advances. 
Speaking    generally,    as    regards    the    question    of   the 
employment  of  electrolytic  alkali-chlorine  cells  in  England, 
he  believed  that  with  modern  efficient  power  plant  and 
the  efficient  cells  that  already  existed,  success  could  be 
confidently  predi'  tt  d. 

\uf.  agreed  wi»h  Prof.  Donnan  that  it  was 

■jsetos  to  consider  the  coats  at  which  electric  power  was 

supplied   by   KnglUh  municipalities  as  a  basis  on  which 

ilculate  the  oosl  ol  electrolytic  alkali  in  this  country. 

■ihaw's  own  figure*  showed  that  in  one  case  the 

•  was  bared  on  a  10  p<T  cent,  load  factor,  whilst  in  an 

hemical  works  the  load  factor  was  usually  nearly 

100  per  c*nt.     He  was  quit.-  convinced  that  power  could 

be  produced  in  this  country  at  0-2d.  p<  r  unit  and  perhaps 

.'.   'he  plant   was  as  large  as  2000  horse  power 

.in*-«   with  ammonia  recovery   were  used.     It 

w»s  not  only  '.f  groat  importance  that  a  cell  should  have 

a  hiah  power  efficiency,  but  also  that  the  power  efficiency 

should,  a*  far  a*  fall  off  only  -lowly  with  increase 

In  explanation  of  thi-  point  )«■  read 

the  following  : — 


'ia/nple,  Ailmand's  "  Principles  of  Applied"  Electro- 
SMBHStrr,"  p.  M0. 


Dttermination  of  the  current  density  ut  which  an  alkali- 
chlorine  cell  should  be  run  to  give,  the  greatest  economic 
efficiency. 

As  the  current  density  varies  the  cost  per  ton  of  caustio 
will  also  vary.  If  the  total  cost  per  ton  is  divided  into  its 
constituent  items  it  is  found  that  some  of  these  costs 
(per  ton)  increase  and  some  decrease  when  the  current 
density  is  increased.  For  example,  the  cost  (per  ton  of 
caustic)  for  power  will  increase  as  the  current  density 
increases  for  the  power  efficiency  will  fall  off.  The  costs 
for  stores,  repairs  and  electrodes  will  usually  increase, 
also,  with  increase  of  current  density,  whilst  the  labour 
and  capital  costs  will  generally  decrease,  and  the  cost 
for  raw  materials  remain  constant. 

The  author  is  unable  to  give  the  actual  figures  lor  any 
particular  case,  but  in  Fig.  1  are  given  curves  showing 
the  way  these  costs  might  be  expected  to  change  with  the 
current  density.  As  the  output  of  a  given  plant  varies 
directly  with  the  current  density  the  values  of  the  output 
(e.g.,  in  tons  per  week)  are  plotted  as  abscissae  against  the 
costs  per  ton  of  caustic  scda  as  ordinates. 


Oujpuf  in  Jons  per  "wee A  . 

FiOi  1. 

The  relative  values  of  the  costs  of  the  various  items 
have  been  obtained  from  a  paper  by  Engelhardt,  which 
is  quoted  above  by  Mr.  Kershaw,  power  being  taken  at 
0-3d.  per  unit.  From  this  figure  the  cost  per  ton  of 
caustic  at  any  given  output  may  be  determined  by 
measuring  the  sum  of  the  ordinates  at  any  given  point  on 
the  abscissa.  From  the  cost  thus  obtained  must  be 
subtracted  the  value  of  the  chlorine  produced  which  may 
be  plotted  on  another  curve  drawn  to  the  same  scale. 
The  value  of  the  chlorine  produced  per  ton  of  caustio 
usually  falls  with  increase  of  output  as  at  a  higher  current 
density  the  anodic  current  efficiency  is  lower.  f 

In  Fig.  2  is  given  the  cost  per  ton  of  caustic  (obtained 
as  described  above)  plotteel  against  the  output  in  tons  per 
week.  The  selling  price  per  ton  of  caustic  is  also  given. 
It  will  be  seen  that  the  cost  per  ton  of  caustic  soda  reaches 
a  minimum  at  (q)  and  that  this  minimum  corresponds 
to  a  point  (q)  on  Fig.  1  where  the  cost  for  power  (per  ton)  is 
by  no  means  at  its  minimum — that  is  to  say  that  the  lowest 
price  per  ton  of  proeluct  is  at  a  greater  current  density 
than  that  at  which  the  current  efficiency  is  near  its 
maximum.  The  profit  per  ton  corresponeling  to  the 
various  outputs  is  given  by  the  lengths  of  the  lines,. 
hh1,  00*!  etc.  The  total  profit  per  week  is  the  product 
of  the  profit  per  ton  multiplied  by  the  output  in  tons  per 
week;  at  the  various  outputs  this  total  profit  is  therefore 
equal  to  the  products  ab  X  bb1,  acxec1,  adxad1,  ct<\. 
that  is  the  total  profits  for  a  given  output  is  proportional 
to  the  area  of  the  corresponding  rectangles,  ab1,  ac*, 
ad1,  etc.  are  examples  of  these  rectangles.  The  rectangle 
with  the  greatest  area  will  not  necessarily  be  that 
corresponding  to  the  output  (q)  at  which  the   profit  per 

ton  is  greatest.  If  that  portion  of  the  curve  (showing  the 
do  I  per  ton  of  caustic)  which  lies  to  the  right  of  q  makes 
an  angle  of  less  than  4.T  with  the  axis  of  x  the  rectangle 
of  maximum  area  will  be  that  corresponding  to  an  output 
which  is  greater  than  q.     The   curve   of  total  profit  peir 
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week  shows  the  area  of  these  rectangles  plotted  against 
the  output  per  week;  it  is  drawn  on  a  smaller  scale  than 
the  other  two  curves.  The  maximum  of  this  curve  is  seen 
to  be  at  the  point,  r.  The  point,  r,  therefore  corresponds 
to  the  output  per  week  at  which  the  profits  are  a  maximum. 
It  will  be  noticed  that  this  output  (r)  is  greater  than  that  at 
which  the  cost  of  production  is  a  minimum  (q)  and  this 
latter  output  is  greater  than  that  at  which  the  power 
efficiency  is  the  greatest.  If  the  power  efficiency  of  the 
cell  only  falls  off  very  slowly  as  the  current  density  (out- 
put) is  increased,  the  cost  of  power  curve  (Fig.  1)  is 
flatter,  the  point  at  which  the  cost  curve  is  a  minimum 
(q)  corresponds  therefore  to  a  greater  output  and  the  cost 
curve  is  flatter.  The  maximum  of  the  total  profit  curve 
will  therefore  lie  still  further  to  the  right.  That  is  to  say, 
the  output  for  maximum  profits  will  be  greater  and  the 
profits  themselves  will  be  greater. 


a             \        Selling   price    per    2on    of  causlic. 
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Mr.  A.  Cahey  said  that  the  question  of  power  was  the 
most  vital  question  in  determining  the  difference  between 
the  electrolytic  and  the  older  processes  for  alkali  pro- 
duction. His  own  impression  led  him  to  agree  with  Mr. 
Kershaw  rather  than  with  Professor  Donnan  as  to  the 
cost  of  power.  He  would  like  to  know  when  and  where 
Professor  Donnan's  one-tenth  of  a  penny  unit  was  a 
practical  working  one  with  coal  at  the  present  price, 
even  with  a  100  per  cent,  load  factor. 

Mr.  John  Gray  said  that  on  the  question  of  power  cost 
he  agreed  with  Mr.  Carey  and  Mr.  Kershaw  rather  than 
with  Professor  Donnan.  He  could  only  wish  that  Professor 
Donnan  could  put  them  in  the  way  of  obtaining  power  at 
one-tenth  of  a  penny.  He  understood  that  Mr.  Kershaw's 
figures  on  the  screen  referred  to  cost  at  the  switch-board. 
He  knew  of  one  installation ;  one  of  the  most  recent 
working  at  full  output,  as  near  100  per  cent,  as  possible, 
and  the  cost  was  about  0-25d.  per  unit.  That  was  one 
of  the  lowest  figure  which  he  believed  has  been  reached 
in  this  country. 

Mr.  H.  E.  Potts  said  that  he  believed  there  was  one 
direction  in  which  they  might  expect  to  obtain  cheap 
power.  There  had  lately  been  brought  out  an  improve- 
ment in  the  Hodgkinson  process  of  salt  production.  A 
very  considerable  saving  in  power  was  effeeted  by  the  use 


of  the  by-products,  and  if  the  process  was  capable  of 
successful  practical  working,  there  was  a  possibility  of  a 
cheap  power  supply. 

Mr.  Caeeuthers  Thomson,  speaking  as  an  engineer, 
expressed  the  opinion  that  much  as  he  would  welcome 
the  introduction  of  power  at  one-tenth  of  a  penny,  at 
present  they  had  to  consider  that  they  were  doing  very 
well  if  they  got  it  at  £d.  Even  when  theoretically  one- 
tenth  of  a  penny  would  be  possible,  practical  tests  generally 
revealed  a  loss  and  consequent  raising  of  the  price.  He 
noticed  that  all  the  figures  on  the  table  Mr.  Kershaw  had 
shown  were  cither  almost  £d.  or  considerably  over  that 
figure. 

Mr.  W.  Gordon  Carey  said  that  an  electrolytic  alkali 
plant  which  he  had  had  the  privilege  of  starting  and 
controlling,  consisted  of  144  cells  of  the  rocking  Castner 
type,  measuring  6  feet  by  4  feet  internally,  and  containing 
200  lb.  of  mercury.  With  a  current  of  560  amperes  at 
4  volts,  using  Acheson  graphite  anodes  and  iron  cathodes 
each  cell  made  about  0-75  gallon  of  20  per  cent,  caustio 
soda  per  hour.  In  working  the  cells  care  had  to  be  taken 
to  prevent  undue  hydrogen  formation  in  the  anode 
chamber,  due  to  concentration  of  amalgam,  and  to  inter- 
action of  brine  and  amalgam.  A  constant  watch  was  kept 
on  that  by  means  of  gas  analyses  otherwise  serious 
explosions  might  occur.  Mercury  taken  from  cells  during 
cleaning  was  purified  from  disintegrated  graphite  and 
from  other  foreign  matter  by  mechanical  means,  and  by 
dilute  nitric  acid.  The  total  loss  of  mercury  should  be 
under  2  per  cent,  per  annum.  With  current  produced  at 
0-3  of  a  penny  per  unit  and  taking  into  account  the  40  tons 
of  bleaching  powder  made  per  week,  the  whole  process 
became  a  paying  proposition,  allowing  interest  on  the 
heavy  capital  cost  of  mercury,  etc.,  and  also  taking  into 
account  wages,  and  depreciation  of  plant  at  10  per  cent, 
per  annum. 

Dr.  ALLMANndiscussedthe  advantages  and  disadvantages 
of  horizontal  and  vertical  diaphragms,  and  the  corres- 
ponding cell  constructions  necessary.  He  was  of  the 
opinion  that  the  internal  heating  arrangement  employed 
for  the  brine  in  the  Billiter-Sifmens  cell  was  quite  as 
important  a  feature  of  the  cell  as  the  diaphragm, 
the  voltage  being  thereby  considerably  lowered.  Loaded 
diaphragms  were  discovered  and  used  about  the 
same  time,  independently  of  Dr.  Billiter,  by  both 
Finlay  and  Baekeland.  He  described  one  or  two  minor 
defects  of  the  cell  which  led  Billiter  to  the  subsequent 
design  of  the  Billiter-Leykam  cell.  The  fact  that 
magnetite  anodes  were  used  was  new  to  him.  They  were 
stated  to  have  only  been  produced  in  cylindrical  form,  and 
he  thought  that  electrodes  of  such  a  shape  could  only  be 
adapted  with  difficulty  to  cells  of  the  horizontal  diaphragm 
type. 


A  NEW  DIAPHRAGM  PROCESS  FOR  THE  MANU- 
FACTURE   OF    ALKALI    AND    CHLORINE 
COMPOUNDS    BY    ELECTROLYSIS. 

BY    J.    B.    C.    KERSHAW,    F.I.C. 

The  Billiter-Siemens  process  of  alkali  production  bv 
electrolysis  of  brine  in  a  bell-type  of  cell  is  protected  by 
British  Patent  No.  7757  of  1907  (see  this  J.,  1907,  1015, 
and  1908,  166)  and  was  described  by  Allmand  in  a  paper 
before  the  Faraday  Society  (November,  1912),  and  in  his 
text  -book  on  "The  Principles  of  Applied  Electrochemistry.'' 
During  the  five  years  that  have  elapsed  since  the  1001 
patent  was  granted  to  Billiter,  the  eell  has  been  thoroughly 
tested  on  a  practical  scale,  at  the  Kaliwt  rke  Asehcrsleben, 
and  the  patent  rights  for  Europe  have  passed  into  the 
hands  of  Messrs.  Siemens  and  BsJske  of  Berlin.  There 
are  now  five  works  in  operation  using  the  Billiter  process 
for  the  manufacture  ox  alkali  and  chlorine  compom  ds. 
Three  of  these  may  be  classed  as  chemical  work-,  linoe 
they  sell  the  caustic  aikali  and  chlorine  products,  obtain*  d 
from  the  cell.  Of  the  remaining  two,  one  i-  a  papei  works, 
and  the  other  is  a  textile  works,  the  chlorine  production 
of  the  electrolytic  plant,  in  thesi  oases,  being  used  in  the 
works,  and  not  sold. 

(Details  of  these  works  are  given  in  Table  I.) 
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Kaliu\rl<   AtchvtMtn  A.-G.,  at  Aschersleben,  Saxony. 

This  plant   is  designed  for  the-  production  of  caustic 

soda  or  potash  and  of  chlorine  gas,  by  the  decomposition 

dhun  or  potassium  chloride.     The  cells  are  long,  narrow 

trough-  with  granite  Bids-walls,  held  together  by  corner 

nor  blocks  and  long  iron  rod*,  and  are  designed  to 

Utilise   a   current    of   20(H)—  2500   amperes.     Each  cell   is 

provided  a  it  li  an  iron  bottom,  and  rests  upon  iron  I-shapcd 

_-ird<rs  which  are  insulated  from  the  ground.     The  -Hire 

•e  cathodes  rest  upon  this  iron  bottom  inside  the  cell, 

and  in   this   way   make  contact   with  the  current  leads. 

■rs  of  each  cell  are  made  of  earthenware,  and  are 

provided   with   the    necessary   openings   for   the   anodes 

and  for  the  pipe*  which  carry  away  the  chlorine  gas,  and 

akw  for  the  salt  and  the  heating  solutions. 

The  main  supply  pipes  for  the  brine  and  heating  solutions 
are  placed  underneath  the  alls  in  a  wide  channel  in  the 
rloor  of  the  cell  room  :  vertical  branches  lead  from  these 
to  the  cells.  At  Aschersleben  the  chlorine  gas  is  employed 
in  the  chemical  works,  but  for  what  purpose  is  not  stated. 
The  caustic  alkali  solution  is  collected  from  the  cells  bv  a 
pipe  running  in  a  floor-channel  underneath  the  cells,  and 
is  led  to  a  collecting  chamber,  whence  it  is  pumped  into 
the  concentrating  pans,  and  is  sold  either  as  strong 
caustic  liquid,  or  as  solid  caustic.  The  hydrogen,  which 
B  liberated  in  the  cathode  compartment  of  the  cells,  is 
not  used  at  the  Aschersleben  works  at  present,  but 
arrangements  exist  for  its  collection  and  storage,  ana  it  is 
pmbable  that  it  will  either  be  compressed  and  sold  for 
balloon  purposes,  or  utilised  for  the  synthetic  manufacture 
of  ammonia.     In  this  connection  it  is  interesting  to  note, 


II. — Plant  at  the  paper  tcorks  of  Spiro  und  Sohne  at 
Krummau  a.-d.  Moldau,  Bohemia. 

This  firm  produces  sulphite  cellulose  for  paper  manu- 
facture, and  the  electrolytic  plant  which  was  erected  in 
1910,  comprises  32  Billiter-Siemens  cells,  utilising  a  current 
of  500  amperes,  at  115  volts,  and  producing  chlorine 
equivalent  to  1000  kilos,  of  bleach  per  day  of  24  hrs 
The  chief  difference  between  this  and  the  earlier  plant 
erected  at  Aschersleben,  is  in  the  form  and  construction 
of  the  cells.  These  are  reduced  considerably  in  size 
and  are  now  constructed  of  boiler-plate  provided  along 
the  four  inner  sides  of  the  cell  with  a  thick  lining  of  cement, 
in  order  to  confine  the  current  to  the  iron  bottom  which 
is  in  contact  (as  before)  with  the  negative  wire-gauze 
electrode.  Each  cell  contains  12  graphite  anodes  which 
are  connected  in  parallel — the  cells  themselves  are 
connected  in  series.  The  other  details  of  the  plant  are  as 
already  described.  The  chlorine  produced  at  this  plant 
is  absorbed  by  milk  of  lime,  and  is  used  as  calcium 
hypochlorite  for  bleaching  purposes  in  the  other  depart- 
ments of  the  works.  It  is  noteworthy  that  Messrs. 
Siemens  und  Halske  have  now  convinced  themselves, 
by  actual  trials,  that  this  system  of  using  the  chlorine 
produced  by  the  electrolysis  of  chlorides,  is  more  efficient 
and  economical  than  its  use  for  the  production  of 
hypochlorites  in  the  Kcllner  or  any  other  type  of  hypo 
chlorite  cells  The  disposal  of  the  caustic  liquors  obtained 
as  a  by-product  is,  however,  a  difficult  problem  in  small 
plants  where  no  use  can  be  found  for  these  liquors  in  the 
works,  and  they  have  to  be  placed  on  the  open  market  fo: 
sale. 


Table  I. 
Locality  and  capacity  of  xoorks  employing  the  Billiter-Siemens  diaphragm  cell. 


Title  of  firm  or  company. 

Locality  of  works. 

No.  of  cells. 

Capacity  of  cells 
in  amperes. 

Kilowatts  utilized. 

Kaliwerke  A<rher>leben 
Bowifcu-he  Bektricit&tfl  Akt.-fies. 
Ignaz  Spiro  und  Sohne 
>'arbwerke   EUcM 
>'ueara  Alkali  Co. 

Aschersleben,  Saxony 
Briickl,  Austria 
Krummau,  Bohemia 
Hfichst,  Germany 
Niagara  Falls 

10 
64 
32 

50 

2000 

2500 

500 

? 

3000 

100 
650 

65 

? 

1000 

'  several  of  the  electrolytic  alkali  works  arc  turning 
their  attention  to  the  utilisation  of  their  hitherto  wasted 
hydrogen  for  t  hi--  new  manufacture. 

\n  ovi-rhead  travelling  crane  is  provided  in  ths  cell 

n,  and  by  it-  means  the  cover  of  each  cell,  with  its 

:>1>  ment    of   connecting    pipes   and   graphite   anodes, 

can  l»-  quickly  raised  in  the  air  clear  of  the  cell,  and  any 

r:  iruuneu  in  »h<-  interior  of  tlv  cell,  can  then  be  carried 

with  a  minimum  of  trouble  and  loss  of  time. 

The  electric  current  i-  conveyed  to  the  cells  by  bare 

ton  laid  on  insulating  blocks,  and  the  cells 

with  an  K.M.F.  of  between  3-5  and  4-2 

;<•  r  a  M.  and  a  rn'  an  current  intensity  of  2000  amperes. 

Th  ting  leads  between  the  cells  are  so  arranged 

tha'  ■   be  out  out  without  disturbing  the  work 

oj   t}.     ..  rn  urid'T.      At   the  trial   of  this    plant,   made   in 

April,  1909,  th'-  following  result     were  obtained: — 

'••nt  int<  000  amp 

II. 
i  7  per  cent. 
i  oi  cathode  liquor,  130  gTams  NaOH  per 

Chi'  tained  117  pet  cent,  carbon  dioxide, 

■ 

The  consumption  of  -alt  required  with  the  Milliter  oau 

*  little  above  that  required  by  theory,  rinoe  tie- 

■nairj»  undecompo  ad  i    fl  bed  out  during  tie- 

'i<-  liquor  ,  and  i   returned  to  the 

with  th>-  fresh  brine,     lie    i  .  Si'  n 

'.•'IH  that  one  kilo,  of  active  chlorine 

with  an  expenditure  of 

"i  al  power  between i  >  u  'I  1  0  k.w.  hn-:.  and  with  a 

I   -■•  .  .    1-8  kilo*,    of  salt.     The  theoretical 

-—  for  WjO  !■  -  v,  are  1-7  k.w.  hrs.  and 

kiloa.na!'.. 


III. — Plant  at  the  work*  of  the  Niagara  Alkali  Co.,  the 
successors  of  the  Roberts  Chemical  Co.,  Niagara  Fall*,  U.S.A. 

This  plant  was  erected  in  1910,  and  consists  of  50  cells 
of  the  long-trough  type,  already  described  under  the 
Aschersleben  heading. 

The  cells  a/e  of  3000  amperes  capacity,  and  work  with  a 
current  efficiency  of  95  per  cent.  The  other  details  of 
the  plant  are  similar  to  those  at  Aschersleben.  The 
Niagara  Alkali  Co.  produce  caustic  potash  in  solid  or  liquid 
form  ;  also  liquid  chlorine,  liquid  bleach,  and  bleaching 
powder,  according  to  the  requirements  of  its  customers. 
Pure  hydrochloric  acid,  made  by  the  direct  combustion 
of  the  chlorine  and  hydrogen  from  the  electrolytic  cells,  is 
another  speciality  of  this  firm,  which  manufactures 
carbon  tetrachloride,  tin  chloride,  zinc  chloride,  and 
chloroform  amongst  its  other  products. 

The  present  capacity  of  tho  plant  is  3000  tons  90  per 
cent,  caustic  potash  per  annum,  with  a  power  consumption 
of  1000  k.w.  Writing  on  January  4th  of  this  year,  the 
manager  of  the  company  informed  the  author  that 
extensions  of  the  works  are  in  progress  which  will  incn 
the  number  of  cells  to  150,  and  the  output  of  caustic 
potash  to  9000  tons  per  annum. 

Concerning  the  other  two  works  where  the  Tiillitcr 
Siemens  cell  is  in  operation,  no  details  of  the  plant  are 
available  for  publication  beyond  those  given  in  Table  I. 

Yields  and  costs. — As  regards  the  yields  and  costs  of 
t  his  new  cell  and  process,  tin  most  reliable  figures  available 
are  those  given  in  a  lengthy  article  upon  "  Die  Betrii  b 
kosten  det  Chloralkalielektrolyse  "  by  Dr.  V.  Eng'lhardt 
in  the  "Chemiker-Zeitung  "  in  19)1.  From  this  article 
the  following  figures  are  taken.  These  estimates,  it  n 
be  explained,  are  based  on  the  supposition  (1)  that  both 
the  chlorine  and  caustic  alkali  produced  in  the  cell  an 
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worked  up  into  solid  form,  and  sold  as  35  per  cent,  bleach 
and  73  per  cent,  caustic  soda,  and  (2)  that  the  plant  is 
of  large  size  and  is  fully  equipped  with  all  the  necessary 
accessory  plant  for  carrying  on  the  process.  The  first 
estimate  is  based  on  the  provision  of  electric  power  at  a 
cost  of  0-235  penny  per  k.w.  hr.  the  second  at  a  cost  of 
0-587  penny. 

Details  of  power  requirements. 

1200  k.w.  for  electrolytic  cells  ;  30  k.w.  for  the 
bleaching  powder  plant ;  30  k.w.  for  the 
caustic  concentrating  plant ;  20  k.w.  for 
pumps  and  fans  :  70  k.w.  for  lighting  and 
miscellaneous  purposes.  T.ital,  1350  k.w. 


Output  of  finished  products.  Tons  per  ann. 

Caustic  soda  73  per  cent I  3560 

Bleaching  powder  35  per  cent *8690 

Capital  required.*  £ 

Electrolytic  cells      '  25,000 

Chemical  plant    j  27,000 

Buildings,  etc |  2:3,500 

Working  capital i  7,500 

Total  i  £83,000 


Running  Costs. 


Raw  materials.  Marks. 
Salt  5505  tons  at  12  M.  per  ton. ......       66,060 

Lime  6086  tons  at  18  M.      , 109,548 

Coal  6000  tons  at  18  M.        , 108,000 


£  Sterling. 


Total 


283,608  =  13,826 


Power. 

Estimate  1. — 1350   k.w.    for  8000  hrs. 

at  -235d.  per  k.w.  hr 

Estimate  2.— 1350  k.w.  for  8000  hrs. 
at  -587d.  per  k.w.  hr 


10,530 
26,325 


Maintenance  and  repairs. 

Electrodes  

Concentrating  pans  and  pots 
Bleaching  powder  apparatus 

Diaphragms    

Electrolytic  cells   

Miscellaneous  repairs    


56,000 
28,000 
17,500 
8,000 
5,000 
25,500 


Total    i    140,000=6,825 


Wages. 

58  process  men  at  28-8  M.  per  week 

3  foremen  at  57-6  M.  per  week  

Extra  help      


87,000 
9,000 
4,000 


Total 


100,000=  4,875 


Cleaning  materials,  oil,  etc. 


24,000=  1,170 


Packages,  etc. 

Caustic  soda 

Bleaching  powder 


28,000 
80,000 


Total    

108,000=  5,265 

General  expenses. 

Salaries    

25,000 

Office  and  laboratory  

Insurance    

12,000 
10,000 

Total 


47,000=  2.292 


*  In  the  author's  opinion,  this  estimated  yield  is  too  high, 
and  a  ratio  of  2-1  tons  35  per  cent,  bleach  to  1-0  ton  of  73  per  oent, 
caustic  soda  would  have  been  more  correct.  The  annual  productio  n 
of  bleach  by  this  plant  would  thus  be  7476  tons,  or  14  per  cent, 
less  than  Engelhardt's  total.  The  conversion  of  costs  is  based 
upon  the  ratio  20  M.  (German)  equals  19s.  6d.  (English).  It  will 
be  noted  that  the  Capital  account  does  not  include  cost  of  land, 
and  that  the  Running  costs  do  not  allow  anything  for  royalty 
on  the  process  used. 


Depreciation  of  plant  and  machinery. 

Estimated  at  7  per  cent,  on  capital         114,000=  5,558 


Interest  charges. 

Estimated    at    5    per    cent, 
capital  employed 


on    total 


85,000=  4,144 


(A  Summary  of  these  costs  is  presented  in  Table  II.) 
Assuming  that  Engelhardt's   estimate  of  the  yield  of 
bleaching  powder  for  this  plant  is  too  high,  and  that  the 
ratio  of  bleach  to  caustic  soda  is  only  2-1  to  1-0,  the  total 
receipt  from  sales  would  be  as  follows  : — 


Caustic  soda — 3560  tons  at  £9  15s.     . . 
Bleaching  powder — 7476  tons  at  £5  7s. 


6d. 


£34,710 
40,183 


Total 


£74,893 


If  these  estimates  be  accepted  as  correct,  the  profits 
that  can  be  earned  by  the  Billiter-Siemens  diaphragm 
cell,  or  by  any  other  type  of  diaphiagm  cell,  depend 
chiefly  upon  the  question  whether  the  electrical  power  for 
working  it  can  be  obtained  for  less  than  5  pfg.  (or  0-587d.) 
per  k.w.  hr. 

The  author's  thanks  are  due  to  Messrs.  Siemens  und 
Halske  of  Berlin,  and  to  the  Niagara  Alkali  Co  of  U.S.A. 
for  information  and  photographs  relating  to  the  develop- 
ments of  the  Billiter  process  in  Europe  and  America. 

The  paper  was  illustrated  by  lantern  slides. 

Table  II. 

Summary  of  costs  for  a  Billiter-Siemens  electrolytic  plant 

prodiiciny  3560  tons  73  per  cent,  caustic  soda  and  8690 

tons  35  per  cent,  bleach  per  year. 

No.  1. — Estimate,  with  power  at  2  pfg.  or  0-235d.  per 
k.w.  hr. 

No.  2. — Estimate,  with  power  at  5  pfg.  or  0-587d.  per 
k.w.  hr. 


No.    1. 


No.  2. 


£ 

Baw  materials 13,826 

Power     10,530 

Maintenance  and  repairs    6,825 

Packages,  etc 5,265 

Wages     4,875 

General  expenses      2,292 

Oil  waste,  etc 1,170 

Depreciation  charges   5,558 

Laterest  charges    4,144 

Total  £54,485 


£ 
13,826 
26,325 
6,825 
5,265 
4,875 
2,292 
1,170 
5,558 
4,144 


£70,280 


Taking  the  prices  of  73  per  cent,  caustic  soda  and 
bleaching  powder  at  the  maker's  works  in  South-Weal 
Lancashire  on  March  15th,  1913,  at  £9  16s.  ami  £6  7s.  (id. 
per  ton  respectively,  the  value  of  the  ontpal  of  tins  plant 
would  be  as  follows  : — 


Caustic  soda — 3560  tons  at  £9  15s 

Bleaching  powder — 8690  tons  at  £5  7s.  6d. 


£:U.7I0 
46,708 


Total 


£81,418 


Discussion. 

Dr.  Aixjiavd  described  the   Bflliter-Leykun  cell,  an 

improved  form  of  the  bell-jar  cell,  using  cathodes  hood  d 
in  asbestos  and  placed  underneath  t lie  anodes.  !!•  .u.l 
that  the  cell,  workir-  at  86°, furnished  12-  L6 pei  cent. 
NaOH  at  a  current  efficiency  of  92  percent,  using  i'2  volts 
and  employing  onpurified  brine,  and  was,  in  his  opinion, 
the  most  efficient!  non-mercurj  cell  working  on  a  teehi 
scale.  1'-  "iily  drawback  was  the  -mail  amperage  per 
unit  of  floor  space. 

Mr.  Kkhsii  aw  in  reply  to  qu-t  ions,  said  that  the  falling 
off    in   intensity    was    due  to  the  higher  concentration. 
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When  barium  sulphate  was  used  for  the  diaphragms, 
the  precipitation  \\a>  beel  when  the  liquor  was  hot,  with  a 
load  of  6  to  7  amperes  per  square  decimetre.  Disintegra- 
tion set  in.  with  higher  loads  at  these  high  temperatures 
than  this.  With  a  tl  normal  solution  the  efficiency  is 
f(  per  eent..  but  the  production  of  chlorine  gas  falls 
from  99  per  eent.  to  12  per  eent. 


Sydney  Section. 

Meeting  held  at  Sydney  on   Wednesday.   16//)  July,  1913. 


SIR.    LOXLEV    MEOOITT    IX    THE    CHAIR. 


THE 


<  OMPOsrnoN    of   Australian 
milk. 

by  a.  a.  ramsay. 
Abstract. 


(N.S.W.) 


The  average  composition  of  the  milk  from  a  herd  of 
over  bO  cows  at  the  Hawkesbury  Agricultural  College 
is  given  in  the  following  table,  the  analyses  having  been 
commenced  in  February,  1911,  and  continued  every  week 
until  the  end  of  January,  1912  : — 


Morning  milk. 

Evening  milk. 

Average. 

Total  solids  . . 

Fat      

Solids-not-fat 

per  cent. 
12-70 
3-76 
8-94 

per  cent. 
13-08 
4-21 

8-87 

per  cent. 
12-90 
3-99 
8-91 

In  the  case  of  the  morning  milk,  the  highest  percentage 
of  fat,  namely,  4-58,  was  found  on  July  25,  whilst  the 
lowest  amount,  3-09,  occurred  on  April  18 ;  for  the 
evening  milk,  the  highest  amount  of  fat,  5-00,  was  found 
on  April  21,  and  tho  lowest,  3-40,  on  Nov.  29.  The 
average  difference  in  the  quantities  of  fat  present  in  the 
morning  and  evening  milk  was  0-44  per  cent.  On  only 
one  occasion,  May  9,  did  the  solids-not-fat  fall  below 
8-50  per  cent.  ;  in  this  instance  the  morning  milk  contained 
8-37  percent. 

From  October  onwards,  the  quantities  of  casein, 
albumin,  lactose,  and  ash  were  determined  in  the  weekly 
samples,  the  results  obtained  lying  within  the  following 
limits  : — Morning  milk  :  lactose,  4-58  to  4-99  ;  casein, 
2-77  to  3-54  ;  albumin,  0-22  to  0-53  ;  ash,  0-67  to  0-72  per 
cent.  Evening  milk :  lactose,  4-58  to  4-99 ;  casein, 
2-87  to  3-39  ;  albumin,  0-15  to  0-57  ;  ash,  066  to  0-75  per 
cent. 
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I.— GENERAL  PLANT  ;    MACHINERY. 

Patents. 

r  and  otht.r  liquids  by  means  of  compressed  air 

or    steam;     Method    and    apparatus  for .     W.    H. 

Barker.  London,  and  Drvsdale  and  Co.,  Ltd.,  Glasgow. 
1'.'.  18,854,  Aug.  16,  1912. 

The  working  of  liquid  elevators  is  facilitated  by  arranging 
a  trip  weight  and  lever,  actuated  by  the  compressed  air  or 
:    rate  the  exhaust-,  air  inlet-  and  liquid  outlet  - 
valve*..— \V.  II 

Pump  for  cor  A.  Ferraris.     Fr.  Pat.  457,936, 

May  16,  1913. 

A  LAYZB  or  eu-hion  of  mercury  or  of  a  suitable  oil,  is  inter- 
posed between  the  plunger  of  the  pump  and  the  acid,  to 
he  former  from  corro-ion. — \V.  EL  C. 

porating  liquids  by  meant  of  steam  ;  Appar- 

<  for .     ]>    B.  Morison,  Hartlepool.    Eng.  Pat. 

23.403,  Oct.  14,  1912. 

Passages  for  the  Introduction  of  Mcam  and  discharge 
of  condensed  water,  and  provided  frith  coupling  pieces, 
are  formed  in  the  wall  of  t  >i«-  evaporator  in  such  manner 
that   rl.  oj|   can   be  inserted   tan- 

iallv  jr.-  ropling    '  by   taming  the  coil 

axially—  \V.  B 

Lfryingrr  '     1*,   Kirk  and  0.  J.  HobsOO,  Portland, 

O-       '  '       372,  Jan.  6, 1913. 

'Jiff,  material   i  d  on  tray.-,  mounted  one  above 

the    ot:.  ■    truck   within  the  drying  chamber,  and 

heat'-d  air  parsing  through  th.    chamber  i     deflected  over 
by  a  series  of  adjo  tab  i   baffle  plates,  .-imilar  to 
of  a  Venetian  blind,  arranged  on  either  side. 
The  traya  an  mounted  ao  that  they  t  '"I  to  either 


side.  A  flue  is  provided  at  the  back  of  the  drying  cham- 
ber for  returning  the  moisture-laden  air  to  the  air-heating 
apparatus. — W.  H.  C. 

Dryer-kiln.  F.  W.  Ballard,  Cleveland  Heights,  Assignor 
to  The  Sherwin-Williams  Co.,  Cleveland,  Ohio.  U.S. 
Pat.  1,074,485,  Sept.  30,  1913. 

The  main  drying  chamber  communicates  with  an  auxiliary 
chamber  containing  heating  coils.  The  ascending  current 
of  hot  air  may  pass  directly  into  the  upper  part  of  the  main 
drying  chamber,  or  it  may  first  be  humidified  and  cooled, 
so  as  to  cause  it  to  descend  in  this  chamber.  The  lower 
part  of  the  auxiliary  chamber  may  be  made  to  com- 
municate either  with  the  main  chamber  or  with  the 
exterior. — F.  Sodn. 


Drying  apparatus.     E.  J.  M.  Martini.     Fr.  Pat.  457,298, 
July  8,  1912. 

A  DRYING  chamber  which  can  be  heated  is  connected  by- 
two  pipes  with  a  tubular  refrigerator,  and  the  two  vessels 
arc  exhausted.  The  rarefied  air,  saturated  with  moisture 
in  tho  drying  chamber,  is  deprived  of  its  moisture  in  the 
refrigerator,  and  then  returned  to  the  drying  chamber. 

— W.  IL  0. 


J.   F.    P.   Kestner. 

Under  Int.  Conv., 


Air -filter   having   concentric   drums. 

Fr.  Pat.   167,604,  March  29,  1913. 

March  29,  1912. 
'I'm.  filtering  material  is  stretched  upon  two  or  more 
concentric   onus  shaped    frames.    The   surface   of   the 

filtering    material    may    be   cleaned    during    the    working 

operation  of  the  filter  by  scrapers  or  by  nozzles  through 

which  suction  is  applied  and  which  are  displaced  vert  ieally, 
either     upwards     or     downwards,     after    each    complete 
round  the  drum  surface. — W.  H.  C. 
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Reactions  between  gases  or  liquids  on  the  one  hand  and  gases, 

liquids  or  solids  on  the  other  ;  Process  for  producing . 

E.   W.   Andersen.      Fr.   Pat,    457,569,    May    7,   1913. 
Under  Int.  Conv.,  May  14,  1912. 

The  use  of  "  porous  metals "  as  catalysts  is  claimed. 
These  "metals,"  which  may  comprise  alloys,  are  described 
■as  composed  wholly  or  chiefly  of  iron,  uranium,  tungsten, 
etc.— W.  H.  C. 

Filter  ;   Centrifugal for  dust  and  smoke.     E.  F.  Cote. 

Fr.  Pat.  458,037,  July  27,  1912. 

The  air  laden  with  smoke  or  dust  enters  a  chamber  within 
which  a  vertical  drum  of  wire  gauze  is  rapidly  rotated, 
and  passes  through  the  drum  to  the  axial  outlet.  The 
particles  of  dust,  etc.,  are  arrested  by  the  wire  gauze,  and 
being  thrown  off  by  centrifugal  force,  collect  in  the 
lower  part  of  the  outer  casing. — W.  H.  C. 


and  machine  for  making  the 


Filter-presses  ;    Cloth  for  - 

same.     F.  E.  Carman.     Fr.  Pat.  457,953,'May  16,  1913. 
Under  Int.  Conv.,  May  17,  1912. 

The  longitudinal  threads  forming  the  warp  are  formed 
of  suitable  flexible  material,  and  the  transverse  threads 
forming  the  weft  of  a  rigid  materia!  such  as  wood. 

— W.  H.  C. 

Extracting  various  substances  with  volatile  solvents  ;  Appar- 
atus for .     C.  Bonneau.     Fr.  Pat.  457,905,  May  14, 

1913.     Under  Int.  Conv.,  May  24,  1912. 

The  material  is  extracted  in  a  closed  vertical  cylinder, 
and  is  discharged  through  a  manhole  near  the  bottom, 
the  discharge  being  facilitated  by  a  slanting  perforated 
false  bottom.  Means  are  provided  for  the  introduction  of 
hot  air  or  superheated  steam,  and  for  the  condensation  of 
the  evaporated  solvent. — C.  A.  M. 

Separating  solid  substances  from  solutions  by  evaporation  ; 

Process    of .     G.    Jebsen    and    C.    Finckenhagen, 

'Christiania.     U.S.  Pat.   1,074,264,  Sept.  30,   1913. 

See  Fr.  Pat.  443,977  of  1912  ;  this  J.,  1912,  1112.— T.  F.  B. 

Classifier  for   solid   material.     R.    E.    Trottier,    Puteaux, 
France.     U.S.  Pat.  1,074,301,  Sept.  30,  1913. 

SEEFr.  Pat.  420,117  of  1910;  this  J.,  1911,  1240.— T.  F.  B. 

Crushing    or    pulverising    materials ;      Process    for . 

C.  Dietz  and  E.  Gofferje,  Leverkusen,  Assignors  to 
Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Ger- 
many.    U.S.  Pat.  1,074,847,  Oct.  7,  1913. 

See  Eng.  Pat.  11,078  of  1910  ;  this  J.,  1911,  604.— T.  F.  B. 

Drying   apparatus  ;      Continuous with    vertical   axis. 

Soc.  de  Constructions  Mecaniques  d'Alais.  Fr.  Pat. 
456,575,  June  21,  1912. 

See  Eng.  Pat.  16,262  of  1912  ;  this  J.,  1913,  816.— T.  F.  B. 
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WAXES. 

Coals  ;  Improved  combustion  and  blending  of .     W.  H. 

Patterson.     Brit.  Assoc,  Sept.,  1913.     Sect.  B.     J.  Gas 
Lighting,  1913,  123,  844—845. 

Bituminous  coal,  in  the  presence  of  water,  will  absorb, 
on  the  average,  0-1  per  cent,  of  chlorine  (see  Eng.  Pat. 
23,080  of  1910;  this  J.,  1911,  1042),  and  the  treated  coal, 
it  is  stated,  yields  considerably  less  ash  than  the  un- 
treated and  also  gives  better  results  than  the  latter  in 
practical  burning  tests  under  boilers,  although  the  calorific 
value  determined  in  the  bomb  calorimeter  remains  prac- 
tically unaltered.  The  treated  coal  when  burned  yields 
a  larger  proportion  of  nitric  acid  than  the  untreated  coal ; 
It  burns  more  slowly  and  yields  less  soot. 


As  an  example  of  the  beneficial  effect  of  blending 
different  coals  in  some  cases,  the  following  results,  obtained 
with  two  coals  (A  and  B)  separately  and  with  a  mixture 
of  the  two  in  equal  proportions  (C),  are  given  : — 


Moisture,  per  cent 

Ash,  per  cent ' ' 

Net  calorific  value,  cals. 

Water    evaporated    from    and  '  at 

.212°  F.  (100°  C),  lb 

Time  to  burn,  hours ' 

Boiler  efficiency,  per  cent.     ...... 


A 

f 
B 

10-44 

4-08 

5-10 

3-57 

6524 

7351 

8-87 

10-56 

2-6 

4 

73 

77-1 

10-54 
3-75 
81-6 


-A.  S. 


Combustion  of  gaseous  mixtures.     Taffanel  and  Le  Floch. 
Comptes  rend.,  1913,  157,  595—597. 

The  velocities  of  combustion  of  a  mixture  of  fire-damp 
and  air,  containing  6-5  per  cent,  of  methane,  were  measured 
at  different  temperatures,  with  the  following  results,  the 
"  velocities  "  being  given  in  parts  of  methane  burnt  per 
100  parts  of  the  mixture  :— 535°  C,  0-00075 ;  560°, 
00016;  575°,  0-0025;  600°,  00037  ;  615°,  00075  ;  620°, 
0-0145  ;  630°,  0017  ;  635°,  0021  ;  640°  C,  0050.  From 
these  figures  formulae  are  deduced  for  calculating  the 
velocity  of  reaction  from  the  temperature  within  the 
limits  of  550°  and  680°  C,  for  mixtures  containing  up  to 
12  per  cent,  of  methane.  A  further  series  of  tests  was 
made  to  determine  the  limits  of  inflammability  of  similar 
mixtures  of  fire-damp  and  air.  The  following  are  the 
figures  obtained  : — 


Initial  temperature  of 
reaction 

Limit  amount  of 
methane,  per  cent. 

Temperature  of  in- 
flammation      

Temperature  of  com- 
bustion (calculated) 


20° 

175° 

237° 

312° 

555° 

5-80 

5-25 

4-75 

4-30 

3-40 

675° 

675° 

685° 

690° 

700° 

1320° 

1350° 

1300' 

1280° 

1300° 

690° 

3-00 

705* 

1330* 


— T.  F.  B. 


Natural  gas  ,    Methods  for  the  examination  of for  the 

production  of  gasoline.     E.  S.  Merriam  and  J.  A.  Birchbv. 
J.  Ind.  Eng.  Chem.,  1913,  5,  824—828. 

A  simple  test  for  ascertaining  the  probable  yield  of 
gasoline  obtainable  from  natural  gas  by  compression  and 
cooling,  consists  in  shaking  100  c.c.  of  the  gas  with  1  c.c. 
of  kerosene  for  3  mins.,  then  shaking  another  100  c.c.  of  gas 
with  the  same  1  c.c.  of  kerosene,  and  noting  the  decrease  in 
volume  of  the  gas  after  each  operation.  In  the  first 
operation  the  kerosene  will  be  saturated  with  methane 
and  probably  nearly  saturated  with  ethane,  but  not  with 
the  heavier  hydrocarbons,  and  the  decrease  in  volume  in 
the  second  operation  will  therefore  be  approximately 
proportional  to  the  amount  of  the  latter.  The  ratio  of  the 
volumes  absorbed  in  the  two  operations  will  afford  some 
indication  of  the  character  of  the  heavier  hydrocarbons 
present  and  further  information  is  gained  by  determining 
the  mean  molecular  weight  (calculated  from  the  weight 
and  volume)  of  the  vapours  absorbed  by  a  solvent,  e.g., 
olive  oil.  The  maximum  yield  of  gasoline  obtained  from 
a  given  gas  under  definite  conditions  of  cooling  and 
pressure  can  be  ascertained  by  moans  of  a  small  com- 
pressor. The  authors  use  a  pair  of  cylinders  of  brass 
tubing  (4  by  10  ins.),  each  fitted  with  a  bronze  cap  screwed 
on  and  soldered.  Each  cylinder  is  provided  with  a  piston 
and  with  a  copper  capillary  outlet  tube  leading  to  a  con- 
denser. Hot  water  jackets  surround  the  cylinders  to 
prevent  condensation  therein.  The  pressure  is  produced 
by  a  pump,  with  hot  water  as  the  medium  of  transmission. 
The  gas  is  passed  slowly  from  ono  cylinder  through  the 
condenser  to  the  other  under  a  given  pressure,  then 
returned,  again  passed  through  at  a  higher  pressure,  and 
so  on  for  any  desired  Dumber  of  times,  the  volume  of 
gasoline  condensed  being  noted  each  time. — A.  S. 
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Lubricating  and  transformer  oils;      Evaporation   test  for 

mineral .     C   B.  Waters.     U.S.  Dept.  of  Commerce 

and  Labour.  Bureau  of  Standards,  Techn.  Paper  No.  13, 
Jan..  1.  1!>  13.     13  pages. 

tliu.'s  method,  which  consists  in  saturating  a  dry  filter 
pap  r  ■  it  h  the  oil  to  he  tested  and  heating  the  *>il  on  the 
filler  paper,  gave  concordant  results  with  the  less  volatile 
IUUH  of  oil.  luit  not  with  the  more  volatile  one.  Experi- 
ments with  open  tubes  of  different  diameter  showed  that 
ooanarative  results  sen  only  be  obtained  if  the  same  weight 
of  oil  is  always  heated  in  vessels  of  the  same  size  and 
>hape.  Brass  vessels  are  recommended,  5  cm.  in  diameter 
and  3  em.  deep,  5  crins.  of  od  being  taken. — A.  T.  L. 

Destructive  distillation  of  coal     Beilby.     See  IIb. 


Wood  for  gas   manufacture   in    Australia;     Use   of- 
Times  Bag.  Suppl.,  Oct.  29,  1913.     [T.R.] 


Is  a  paper  read  before  the  Victorian  Gas  Association, 
it  was  stated  that  wood  is  largely  used,  in  admixture  with 
coal,  for  gas  making  in  Australia,  the  proportion  of  wood 
frequently  reaching  25  per  cent.  Box  and  red  gum  wood 
have  been  found  the  most  suitable,  yielding  about 
12.000  cub.  ft.  of  gas  per  ton,  having  a  calorific  power  of 
about  4.50  B.Th.U.  It  was  stated  further  that  the  use  of 
wood  ha-  prevented  the  deposition  of  naphthalene  in  the 
gas  plant  and  reduced  the  amount  of  "  scurf  "  adhering  to 
the  retort  walls. 


Qas    rdoits  ;      Corrosion    of  - 


.     Zinck.     Times    Eng. 
Suppl.,  Oct.  29,  1913.     [T.R.] 

Attention  i-  drawn  to  the  corrosion  of  gas  retorts  due 
to  sodium  chloride.  During  the  carbonisation,  the 
caustic  soda  formed  combines  with  the  silica  of  the  retort 
lining,  thus  materially  reducing  its  life.  Experiments 
carried  out  at  a  coke-oven  plant  showed  that  the  use  of 
"•143  pet  cent,  of  salt  in  the  water  for  washing  the  coal 
ruins  a  retort  in  three  years,  whilst  0036  per  cent,  renders  a 
refractory  substance  of  little  value  after  five  years. 

Patents. 

'  and  like  muddy  substances  ;     Process  and  apparatus 

for    fixating preparatory    to    mechanically  draining 

the  mini.     (J.  Woken,  Bochum,  Germany.     Eng.  Pat. 
•;.  Feb.  3,  1913. 

The  heating  vessel  i-  divided  into  a  series  of  chambers, 
through  which  th<-  peat  pulp  is  caused  to  pass  by  blades 
mounted  on  a  rotating  shaft,  and  having  scoops  of 
table  shape  at  their  .rids,  f,r  by  gravity,  the  heating 
m<dium  e.g.,  injected  iteam  or  steam  obtained  by  heating 
the  pulp  itself  in  th<-  exit  chamber,  passing  in  the 
opp^ite  direction.  The  peat  pulp  in  its  passage  through 
vessel  i-  ■abjected  to  progressively  increasing 
temperature  and  pn—lliu — \V.  H.  C. 

Ag'jlomfrnUd  fuel   [Briquette*];     Manufacture    of    . 

M.    I'.o.-,.     ft.    i'.,t.    }.-,7,7h:{,   Mav   13,    1913.     Under 
v.,  Jane  h,  1912. 

Tub  material  k  submitted  to  the  action  of  carbon  bi- 
sulphide vapour.  Bj  t),i-  means  bit  urninon  eoall  can 
be  briqurtted  without  th<-  use  of  a  binder,  and  charcoal 
with  only  a  «mall  proportion  of  binder. — A.  T.  L. 

Hnjmr , 


-.    Boo.  i  lenerale  de  Fours 
■  Lf-cocq.).      IV.    Pat.   457,074,  May  8, 
l»13.      I  ...   n,  |;(|2. 

T">  ''''»■-  beneath  the  oven  chambers  are  arranged 

m  '•'  lion  cl  the  length  oJ  •  n  chamber  and 

ln  ' "  I  n  about  hali  the  L  ngth  of  a 

of  each    c1  are  divided  by  a 

ibdivide  the  be  i 

d  Into  s  number  of  vertical  arched  oi 

trength  t    obtained.    The 

J2*  "}"'  flui  •'  '•>■*  '"  reduce  the  total 

"fy1    '  ru'turc.      for     t},,       purpose     two    sole- 

fioea  ar.  provided  rxmath  each  oven  chamber,  extending 

'h'-  wh'  "f  'he  ohamber.    Between  each  pah 


of  sole-flues  and  at  a  somewhat  lower  level  is  a  flue   in 
communication  with  one  of  the  subdivided  regenerators. 
One  pair  of  sole-flues  is  thus  connected  with  two  regenerators- 
of  one  set,  and  the  next  pair  with  two  of  the  other  set. 

—A.  T.  L. 

Carbonaceous    materials;     Methods    of  and  apparatus  for 

treating for  the  production  of  coal  and  like  gases 

and  water  gas.  E.  R.  Royston,  Liverpool.  From 
General  Reduction  Gas  and  By  Products  Co.,  New  York. 
Eng.  Pats.  19,100  and  19,101,  Aug.  20,  1912. 

(1.)  The  powdered  material  is  heated  in  a  single  rotating 
jacketed  inclined  cylinder  as  described  in  Eng.  Pat. 
15,964  of  1911  (this  J.,  1912,  864),  through  which  it  passes 
in  the  opposite  direction  to  the  flow  of  heating  gases  in 
the  jacket.  The  interior  of  the  cylinder  is  provided 
with  longitudinal  and  transverse  ribs  so  that  the  material 
is  lifted  and  falls  in  showers  as  the  cylinder  rotates.  The 
feed,  and  the  removal  of  the  treated  material,  are  effected 
by  screw  conveyors  which  discharge  through  conical 
nozzles  so  as  to  form  the  material  into  a  plug  which  pre- 
vents the  passage  of  gas.  Roller  thrust  bearings  are  pro- 
vided for  the  cylinder,  and  a  lifting-jack  is  arranged  at  the 
upper  end  for  varying  the  inclination.  (2)  Water-gas  is 
made  continuously  in  a  rotating  cylinder  such  as  described 
above,  steam  or  water  being  admitted  at  the  feed  end  or  at 
about  the  middle  of  the  length  of  the  cylinder.  Unburnt 
fuel  is  discharged  through  a  water-seal.  The  annular 
luxating  flue  is  formed  between  segmental  blocks  which  line 
the  casing  of  the  cylinder,  and  an  inner  wall  of  .efractory 
brickwork  which  is  spaced  from  the  lining  by  arranging 
some  of  the  blocks  to  project  inwardly.  The  flue  is  heated 
by  a  ring  of  fixed  burners  at  one  end. — A.  T.  L. 

Suction   gas  plant.     R.    Kershaw,   Mytholmroyd,   Yorks. 
Eng.  Pat.  29,934,  Dec.  30,  1912. 

In  a  suction  gas  plant  using  wood  or  waste  fuel, 
the  hot  gases  leaving  the  producer  are  sprayed  with  water 
to  remove  dust,  etc.,  before  entering  the  scrubber  or  tar  ex- 
tractor. The  water  is  sprayed  into  a  box  arranged  just 
above  the  gas  outlet,  which  is  formed  by  an  upturned 
bell-mouthed  pipe  leading  to  a  verticle  downpipe  connected 
with  the  usual  scrubber.  The  spray-box  is  open  to  tho 
interior  of  the  producer  just  above  the  bell-mouthed  pipe,, 
and  is  also  connected  with  the  top  of  the  down-pipe. 
The  suction  thus  acts  through  the  spray-box  as  well  as 
through  the  bell-mouthed  pipe  and  the  hot  gases  pass 
through  both.  A  hand-operated  scraper  is  provided  for 
keeping  the  gas  outlets  free  from  dirt. — A.  T.  L. 

Mineral,   tar,   and  resinous   oils ;      Method  of  obtaining; 

refined .     M.    Mclamid,  Freiburg,  Germany.     Eng. 

Pat.  5484  of  1913,  date  of  appl.,  Sept.  24,  1912. 

The  oils  are  treated  with  pyrophosphoric  or  metaphos- 
phoric  acid  or  other  oxidation  products  of  phosphorus  at 
150°  to  200°  C.;  subsequently  the  temperature  is  raised 
to  .'{00°  to  400°  C.  (See  also  Eng.  Pat.  9856  of  1912;  this 
J.,  1913,  820.)— W.  H.  C. 

Bituminous  matter  ;    Manufacture  of .     L.  Landsberg. 

Fr.  Pat,  457,054,  April  5,  1913. 

Tin:  acid  tar  obtained  in  refining  heavy  mineral  oils 
with  sulphuric  acid,  are  treated  with  a  solvent,  such 
i  petrol  or  petroleum,  so  as  to  extract  t  lie  oil  and  leave 
a  resinous  product  soluble  in  water.  After  waslung,  the 
resinous  substance  is  dissolved  in  water  and  repn  cipitatcd 
by  the  addition  of  salt,  etc.  When  dried  it.  is  solid  and  can 
be  powdered.  A  strong  aqueous  solution  of  the  soluble 
resin  may  be  mixed  with  petroleum  residues,  tar,  creosote, 
etc.,  -I,  as  to  form  an  emulsion,  from  which  a  homogeneous 
a  jihaltic  solid  is  separated  I,  y  addition  of  calcium  chloride 
or  other  salts.  The  solution  of  resin  can  be  used  as  a 
binder  in  making  briquettes  and  also  for  impregnating 
wood,  the  resin  being  afterwards  rendered  insoluble 
by  means  of  calcium  chloride  The  powdered  resins  may 
be  mixed  with  oxygen-yielding  salts,  to  form  explosives, 
as  also  may  the  products  obtained  by  treating  the  soluble 
i'    m  with  nitric,  nitro-sulphuric,  or  a  mixture  of   n/tr  i 
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and  glacial  acetic  acids.  Oils  obtained  from  the  resins 
by  destructive  distillation  may  be  nitrated  to  form  explo- 
sive substances,  or  may  be  heated  with  sulphur  in  the 
presence  of  a  catalytic  agent  at  170°  to  180°  C.  to  form 
insoluble  sulphur  compounds  which  may  be  sulphonated 
and  the  sulphonic  acids  used  in  making  sulphur  soaps 
and  pastes.  Solutions  of  the  resin  may  be  precipitated 
with  salts  of  copper,  nickel,  iron,  etc.,  and  the  precipitates 
heated  so  as  to  obtain  the  metal  or  oxide  in  a  finely 
divided  state. — A.  T.  L. 


E. 


H.     Vidstrand 
457,174,    April 


Liquid  fuel;    Manufacture    of  — 
and   H.  B.  and  F.  Hultgren.     Fr.  Pat 
26,  1913.     Under  Int.  Conv.,  Aug.  7,  1912. 

Hydrocarbon  gases,  or  the  gases  obtained  by  the  dry 
distillation  of  peat  or  coal,  are  heated  to  2000°  C.  whereby 
heavier  hydrocarbons  arc  produced  which  condense  on 
cooling,  yielding  a  volatile  liquid  fuel  which  can  be  used 
in  place  of  petrol.  Instead  of  hydrocarbon  gases,  a  mixture 
of  carbon  monoxide,  carbon  dioxide  and  hydrogen  can 
be  used.  The  heating  is  effected  in  regenerative  retorts 
or  by  passing  the  gases  through  an  electric  arc.  By 
treating  a  mixture  of  1  part  of  hydrogen  and  13  to  15  parts 
by  weight  of  acetylene,  a  liquid  is  obtained  of  sp.  gr. 
0-723  and  b.  pt.  85-5°  C— A.  T.  L. 

Hydrocarbons  soluble  in  or  emulsifiable  with  water  ;  Process 

for  preparing .     Chem.  Fabrik  Westend.     Ger.  Pat. 

263,353,  Feb.  8,  1912.     Addition  to  Ger.  Pat.  256,764. 

The  products  prepared  according  to  the  principal  patent 
(see  U.S.  Pat,  1,042,915;  this  J.,  1912,  1173)  are  con- 
verted into  products  of  higher  viscosity,  and  suitable  for 
use  as  lubricants,  by  treating  them  with  bases,  especially 
alkali  or  alkaline-earth  hydroxides  or  carbonates,  and 
removing  the  excess  of  water. — T.  F.  B. 

Peat,  slime,  and  like  substances  ;   Process  for  treating . 

G.  Wolters,  Weitmar,  Germanv.     U.S.  Pat.  1,074,400, 
Sept.  30,  1913. 

See  Eng.  Pat.  2766  of  1913 ;   preceding.— T.  F.  B. 

Dust  in  [coal]  mines,  tunnels,  and  other  places  ;  Treatment 
of .     H.  Belger.     Fr.  Pat.  456,482,  April  9,  1913. 

See  Eng.  Pat.  6343  of  1913 ;  this  J.,  1913,  690.— T.  F.  B. 

Gases  ;    Composition  for  purifying .     P.  J.  Granjon, 

Marseilles,  France.     U.S.  Pat.  1,074,501,  Sept.  30,  1913. 

See  Fr.  Pat,  434,137  of  1911  ;  this  J.,  1912,  220.— T.  F.  B. 

Porous  material  for  filling  receptacles  intended  for  storing 

explosive  gases  ;    Process  of  preparation  of .     N.  G. 

A.  M.  J.  and  L.  P.  A.  G.  Champy,  Antwerp.     Eng.  Pat. 
21,850,  Sept.  25,  1912. 

See  Fr.  Pat.  453,353  of  1913  ;  this  J.,  1913,  741.— T.  F.  B. 

Burners  and  furnaces  ;    Liquid  fuel .     The  Oil-Flame 

Furnace  Co.,  Ltd.     Fr.  Pat.  456,531,  April  11,  1913. 

See  Eng.  Pat.  10,565  of  1912  ;  this  J.,  1913,  903.— T.  F.  B. 

Heavy  hydrocarbons  ;   Process  and  apparatus  for  converting 

into  lighter  hydrocarbons.     F.  Lamplough.     Fr.  Pat. 

457,877,  April  24,    1913.     Under  Int.   Conv.,  Aug.   28 
and  Dec.  5,  1912. 

See  Eng.  Pat.  19,702  and  28,101  of  1912;   this  J.,   1913, 
743.— T.  F.  B. 

Apparatus  for  automatically  testing  and  sampling  liquids 
[ammoniacal  gas  liquor  waste].  Eng.  Pat.  21,313.  See 
XXIII. 

Apparatus  for  screening  and  washing  gold,  sand,  coal,  etc. 
Eng.  Pat.  28,675.     See  X. 

Manufacture  of  ammonium  chloride  from  ammoniacal 
liquors  from  the  carbonisation  of  coal,  ])cat,  etc.  Fr.  Pat. 
457,681.     See  VII. 


Producing   coke  from    wood   tar,    especially   leafwood  fr** 
Ger.   Pat.   263,693.     See  III. 


Hb.-  DESTRUCTIVE  DISTILLATION ; 
HEATING  ;    LIGHTING. 

Coal;     Destructive    distillation    of .     G.    T.    Beilby. 

Brit,  Assoc,  Sept.,  1913.     Sect.  B.     J.  Gas  Lighting, 

1913, 123,  838—840. 
The  author  gives  the  results  of  an  experimental  investiga- 
tion of  the  low-temperature  carbonisation  of  coal  under- 
taken in  conjunction  with  H.  N.  Beilby  and  G.  Weller, 
the  object  being  to  devise  an  apparatus  in  which  coal 
could  be  exposed  in  thin  layers  to  the  action  of  heat. 
The  mechanical  difficulties  to  be  overcome  were  serious, 
but  an  apparatus  was  evolved  capable  of  carbonising  15 
tons  of  coal  per  day.  It  consisted  of  a  column  heated 
externally  to  400° — 450°  C.  in  a  gas-fired  oven.  Small 
coal  was  fed  in  mechanically  at  the  top  and  passed  down 
gradually  in  the  form  of  layers,  2 — 2\  ins.  in  thickness, 
over  a  series  of  sloping  shelves  jolted  mechanically.  The 
time  required  was  \\  hours  and  the  coked  residue  passed 
out  through  a  cooling  chamber.  At  present  only  non- 
caking  coals  could  be  used.  A  considerable  proportion 
of  the  residue  was  no  larger  than  coke  breeze,  but  it  had 
been  used  with  good  results  in  water-gas  producers  worked 
with  a  reduced  air-blast.  Some  of  the  coke  had  also  been 
briquetted  with  7  per  cent,  of  pitch  and  yielded  a  satisfac- 
tory domestic  fuel,  which  could  be  easily  kindled  and 
burned  almost  without  smoke.  The  gas  had  a  thermal 
value  of  850  B.T.U.  per  cb.  ft.  and  the  tar  was  of  a 
similar  character  to  that  observed  by  other  workers  in  the 
case  of  tars  from  low-temperature  carbonisation.  It  is 
emphasized  that  whilst  the  production  of  fuel  oil  and 
motor  spirit  are  of  great  importance,  the  fundamental 
points  in  low-temperature  carbonisation  are  the  develop- 
ment of  a  mechanically  perfect  apparatus  and  the  pro- 
duction of  a  domestic  or  industrial  fuel  from  the  coked 
residue. — A.  S. 


Surface  combustion   appliances;    Design   of  — 
Lucke.     J.  Ind.  Eng.  Chem.,  1913,  5,  801- 


C.    E. 


-824. 


A  detailed  illustrated  account  of  the  development  of 
commercial  appliances  for  flameless  surface  combustion. 
In  order  to  obtain  localised  combustion  it  is  necessary  tc- 


R0UND 
SQUARE 


no.  i. 


Fig.  2. 


supply  the  mixture  of  gas  and  air  (in  the  requisite  propor- 
tions for  complete  combustion)  at  a  rat,  greater  than  tin- 
rate  of  propagation  of  flame  ami  t  hen  n  duce  thei  eloeity  oi 
t  h,-  gas  mixture  unt  il  t  be  two  rates  are  approximate!}  equal 
This  may  be  accomplish)  d  by  enlarging  the  f< •<  d  tube  and 
placinc  a  baffluig  device  in  the  enlarge  men!  t"  counter*  t 
thetendency  rfthejd  of  gas  to  resist  expansion  sidewiae. 
Two  of  the 'most  effective  devices  of  this  kind  are  shown 
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in  Fig.  1.     These  have  proved  useful  for  rapidly  heating 

nee  radiating  screens  placid  a  short  distance 

above.     For   moderately   high  temperatures,   perforated 

I    •  Nichrome  11  "  (Ni  56-4—59-9,  Cr  10-6—10-8, 

J.  Mil  2-1  -2-3  per  cent.)  and  "  Excello " 
(Ni  -  .  14-72,  Fe  1-30  per  cent.)  proved  satisfactory 

;s.  whilst  for  higher  temperatures  diaphragms  of 
bonded  granular  ahuulum  (fined  alumina)  gave  the  best 
results.  A  bed  of  loose  granular  refractory  material  will, 
how  both  as  a  baffle  and  aa  a  radiating  screen  and 

U  preferable  for  general  use.  To  obtain  uniform  com- 
bustion  over  the  whole  surface  of  the  bed  when  the  gas 
mixture  i-  supplied  at  a  low  velocity,  it  is  necessary  to  use 
groups  of  narrow  bore  feed  orifices  of  the  requisite  length 
to  prevent   back-firing.     A   burner  for  a  muffle  furnace 

gned  on  these  lines  is  shown  in  Fig.  2.  The  gas  mix- 
ture i>  supplied  through  96  holes  moulded  in  ahindum 
cement  in  a  cast  iron  easing,  and  combustion  takes  place 
over  a  bed  of  loose  granular  white  alundum.  Working  at 
a  pi  f  3  ins.  of  water,  the  gas  consumption  of  this 

burner  was  2SS  cb.  ft.  per  hour  per  sq.  ft.  of  bed.     Burners 

similar  type  have  been  devised  for  crucible  furnaces, 
for  hnating  steam  boilers,  and  for  various  domestic  pur- 
poses. In  later  tvpes  of  burners  the  holes  have  been 
formed  in  tubes  or  in  ribs  to  permit  of  independent  air 
cooling,  and  thus  allow  of  reducing  the  length  of  the  feed 
holes  and  the  height  and  weight  of  the  burner.  In  a 
burner  for  a  muffle  furnace  with  the  main  feed  holes 
disposed  in  two  separate  ribs  and  with  a  few  separate 
tubes  placed  at  the  side  and  front  to  equalise  the  tem- 
perature as  desired  throughout  the  muffle,  it  was  possible 
to  obtain  practically  any  temperature  gradient  desired. 
With  a  gas  consumption  of  116  cb.  ft.  per  hour  in  the  main 
burner,  the  following  temperatures  were  registered: — 


Top  distance  from 
front  of  murEe. 

Door  closed. 
Mo  draught. 

Door  open. 
Good  draught. 

ins. 
2 
4 
6 
8 
10 
^•.ack  12 

Temp.  °C. 
960 
1021 
1038 
1043 
1038 

in.;-. 

Temp.  »C. 

871 

950 

993 
1011 
1004 

993 

Temperatures  sufficient  to  soften  any  available  refractory 
materials  can  be  attained  in  a  crucible  furnace  heated 
bv  a  burn<r  of  similar  type,  with  an  annular  bed  of  refrac- 
tory material.  For  supplying  the  burners  a  double  ported 
cock  is  used,  the  two  pings  in  which  are  keyed  together. 
Th<-  air,  initially  under  a  pn  me  somewhat  greater  than 
that  of  the  gas,  is  passed  through  a  diaphragm  regulator. 
Th>-  diaphragm  i  d  above  to  the  gat  pr<    sure  and 

carries  a  balanced  crank  and  connecting  rod  which  actuates 
a  damper  valve  in  the  main  air-passage.  The  air  and  gas, 
under  equal  pressure,  then  pa  -  to  the  cock,  in  which  the 
relativ.-  proportions  are  regulated  by  the  cross-sectional 
I  th<-  pori  .  this  J.,  1911,    527  ; 

1912.  61,  524.)— A 

Patents. 

Iric  lamps;     Incandescence  body  for .     Wolfram 

Fr.   Pat.  457,090,   April   24,   1911 
r  Int.  Conv.,  June  3,   1912. 

FmxY   divided   or   amorphous   tungsten   is   mixed   with 
of  other  metals  snob  a    chromium,  vana- 
dium, niobium,  tantalum,  o-rriium,  ruthenium,  zirconium 
an/1  thorium,  or  with  oxides  or  salts  of  the  e  metals,  an 

added,  and  |  he  mass  Is  form'  rl 

.  ed  by  heating  in  an  atmo- 

i  .    illy  the  filaments  are 

for  .-!?•  -  Lami  ni  -  are 

be   bent   cold.     Tin-   pla  I  ie 

formed  into  rods  or  ban  by  moulding 

•    .  the  rod     being  then  heated  in 

BUm  for    ome  tine-  .it    |OI)0''      [601 

n  at  a  tempi  ral  ur<    at  u  tie 

\    i    1.. 


Filaments  of  chromium  carbide,  alone  or  alloyed  with  other 
metals  or  metalloids,  for  electric  incandescence  lamps  ; 

Manufacture    of .     P.     M.     C.     Scguy.     Fr.     Pat. 

457,557,  July  13,  1912. 

A  compound  of  chromium  with  another  metal  and 
hydrogen,  oxygen,  sulphur  or  other  metalloid,  is  mixed 
with  cellulose  or  other  binder,  formed  into  filaments, 
carbonised  at  a  high  temperature,  and  finally  brought  to  a 
very  high  temperature  in  an  atmosphere  of  hydrocarbon 
gas  at  reduced  pressure  ;  or  the  metals  may  be  mixed 
in  the  colloidal  state  and  treated  as  described  above. 

—A.  T.  I.. 


III.— TAR  AND  TAR  PRODUCTS. 


of- 


F.     Fichter. 


Toluene ;      Electrolytic    oxidation 

Z.  Elektrocheni.,  1913,  19,  781—784 

Toluene  suspended  in  2-JV  sulphuric  acid  was  submitted 
to  electrolysis  in  a  large  cylindrical  lead  vessel,  serving  as 
anode,  using  a  lead  spiral  as  cathode.  A  current  density 
of  001  amp.  per  sq.  cm.  was  used,  and  the  suspension  was 
vigorously  stirred  during  the  process.  The  experiments 
were  concluded  when  one  half  of  the  toluene  had  been 
decomposed.  In  the  toluene  layer  toluquinone  and  a  small 
quantity  of  benzaldehyde  were  found,  whilst  the  aqueous 
liquid  contained  quinol  and  a  little  phenol.  The  assump- 
tion that  o-  and  p-cresol  are  formed  as  intermediate  pro- 
ducts of  the  reaction,  was  confirmed  to  a  large  extent  by 
a  study  of  the  electrolytic  oxidation  of  the  cresols,  as  the 
result  of  which  the  same  final  products  were  obtained. 

— T.  F.  B. 

Cresols,  thymol,  and  phenol ;   Rapid  volumetric  method  for 

determining  o-,  m-,  and  p .     L.  V.  Redman,  A.  J. 

Weith  and  F.  P.  Brock.     J.  Ind.  Eng.  Chem.,  1913,  5, 
831—836. 

The  method  is  a  modification  of  that  used  by  Wilkie  (this 
J.,  1911, 398)  for  the  determination  of  phenol.  The  solu- 
tion of  the  phenolic  compound  is  diluted  to  about  0-lAr 
and  15  c.c.  are  added  to  a  mixture  of  15  c.c.  of  water  and 
15  c.c.  of  N  fl  sodium  bicarbonate  in  a  500  c.c.  stoppered 
bottle.  An  excess  of  0-032V  iodine  solution  is  now  added, 
the  mixture  is  shaken  continuously  for  1  min.,  and  after 
addition  of  50  c.c.  of  22V  sulphuric  acid,  the  excess  of 
iodine  is  titrated  with  0-IN  thiosulphate  using  starch  as 
indicator.  If  the  blue  colour  rapidly  reappears  after  the 
end  point  is  first  reached,  5  c.c.  of  20  per  cent,  potassium 
iodide  solution  should  be  added.  Under  these  conditions 
o-,  m-,  and  p-cresol,  phenol,  and  thymol  can  each  be 
determined  accurately  when  present  alone,  the  o-  and  p- 
cresol  and  thymol  being  converted  into  di-iodo-compounds 
and  the  m-cresol  and  phenol  into  tri-iodo-compounds.  In 
a  mixture  of  phenol  and  the  three  cresols,  the  quantities  of 
phenol  (a)  and  m-cresol  (b)  and  the  sum  of  the  o-  and  p- 
cresol  (y)  can  be  calculated  from  the  amount  of  iodine 
absorbed  (w  atoms),  if  the  total  weight  of  the  phenol  and 
cresols  (m)  b(  known,  the  following  equatioas  being  used 
(e=effective  formula  weight  of  phenol  and  m  cresol) : — 


(l)a  +  b  =  x;     (2)  x  +  y  =  m; 


(3)  3X  +     2y 
K  '     e  ^108064 


n 
2; 


(4) 


+i 


94  048  "r  108064 


=:■,  (5) 


108064-e 
e-94  048 


108  064  a. 
94.048  b 
—A.  S. 


Patents. 


[Tar]  Distilling  apparatus.  T.  Hughes  and  M.  Ruthen- 
burg,  London,  and  G.  £.  Davis,  Manchester.  Eng.  Pat. 
25,845,  Nov.   11,   1912. 

A-.  inner  Vessel,  open  at  the  top,  is  mounted  within  an 
ouier  %•■  -el  having  a  domed  top  and  a  vapour  esoapi  pip' 
connected  with  a  condenser.    Th<-  tar  i     fed   into  Die 

annular  space  between  the  two  vessels  and  overflows  into 

tie-  inner  v< i  el,  where  ii  i  heated,  preferably  by  an 
i  Leetrieal  heater.  Th<-  residual  tar  or  pitch  flows  away 
by  a  pipe  from  t  >i . -  inner  vessel.     A  seal  is  provided  on 
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the  outlet  pipe  to  maintain  the  desired  level  within  the 
still.     Several  of  these  stills  are  coupled  up  in  series. 

— W.  H.  C. 

•Coke  from  wood  tar,  especially  leaf-wood  tar  ;    Process  for 

producing .     Gewerkschaft  Mariengluck.     Ger.  Pat. 

263,693,  June  17,  1911. 

Wood  tar-is  slowly  heated  until  the  easily  volatile  products 
and  heavy  oils  have  been  separated,  whereupon  the  tem- 
perature is  raised,  thus  causing  the  residue  to  pass  auto- 
matically through  a  siphon  tube  to  the  coking  retort. 
It  is  stated  that  the  process  is  not  attended  by  any  risk 
•of  stoppage  of  the  apparatus  or  of  explosion. — T.  F.  B. 


2-Trichloromethylbenzophenones  ;    Substituted 


-,  substi- 
tuted benzophenone-2-carboxylic  acids,  and  condensation 
products  derived  therefrom.  Act.-Ges.  f.  Anilinfabr. 
Fr.  Pat.  457,641,  April  23,  1913.  Under  Int.  Conv., 
July  19,  1912. 

Substituted  2-methylbenzophenones  may  be  prepared 
by  condensing  the  chlorides  of  arylcarboxylic  acids  with 
derivatives  of  toluene  such  as  4-chlorotoluene  or  rn-xylene  : 
with  benzoyl  chloride  these  furnish  2-methyl-5-chloro- 
benzophenone  and  2.4-dimethylbenzophenone  respectively. 
These  products  can  be  converted  into  the  2-triehloro- 
methyl  compounds  by  direct  chlorination.  When  heated 
with  dilute  caustic  soda  solution,  or  when  treated  with 
sulphuric  acid  at  the  ordinary  temperature,  these  substi- 
tuted 2-trichloromethylbenzophenones  are  transformed 
into  the  corresponding  benzophenonecarboxylic  acids, 
which  can  be  converted  into  anthraquinone  derivatives 
by  known  methods.  Anthraquinone  derivatives  are 
also  obtained  directly  by  heating  the  2-trichloromethyl- 
benzophenone  derivatives,  with  or  without  addition  of 
solvents  or  diluents.  In  some  cases  the  anthraquinone 
mesochloride  is  formed  at  first,  but  it  can  be  easily  con- 
verted into  the  anthraquinone  by  treatment  with  water 
or  alcohol.— T.  F.  B. 

Ethers  of  monohydric  phenols  and  normal  or  acid  ethers 
of  polyhydric  phenols  from  the  corresponding  chloro -substi- 
tution products  of  aromatic  hydrocarbons  ;    Manufacture 

of .     C.  Torley  and  0.  Matter.     Fr.  Pat.  457,843. 

April  23,  1913. 

Simple  or  mixed  ethers  of  phenols  may  be  obtained  by 
heating   chlorinated   aromatic    hydrocarbons   with   alkali 

•  aryloxides  (phenolates)  or  alkali  alkyl  oxides  (alcoholates) 
to  high  temperatures  under  pressure.  By  using  polychloro- 
hydrocarbons,  it  is  possible  by  gradual  etherification  to 
produce  a  series  of  chlorinated  ethers,  which  can  be  further 
etherified  with  different  alkyl  or  aryl  groups.  For  example, 
diphenylether  is  produced  by  heating  sodium  phenoxidc 
with  monochlorobenzene,  in  equimolecular  proportions,  at 
300° — 350°  C,  for  four  hours  in  a  closed  vessel ;  if  metallic 
copper  or  other  heavy  metal  be  present,  the  yield  is  stated 
to  be  almost  quantitative.     a-Naphthyl-methyl  ether  is 

•obtained  in  a  similar  manner  from  a-chloronaphthalene 
and  sodium  methoxide.  The  preparation  of  o-chloro- 
phenylmethyl    ether    and    of    o-dimethoxybenzene    from 

•o-dichloro  benzene  and  sodium  methoxide,  is  also  described. 

— T.  F.  B. 

Anthrapyridones  ;    Process  for  preparing  chlorinated  . 

Farbenfabr.  vorm.  F.  Baver  und  Co.     Ger.  Pat.  264,010, 
June  30,  1912. 

Anthrapyridones  are  treated  with  chlorine  in  presence  of 
indifferent  organic  solvents  or  diluents. — T.  F.  B. 

Isoselenazones   of  the   anthraquinone   series ;     Process  for 

preparing .     Farbenfabr.  vorm.  F.  Baver  und  Co. 

Ger.  Pat.  264,139,  May  30,  1912. 

Isoselenazones  of  anthraquinone  and  its  derivatives, 
of  the  type,  CI4H7ONSe,  where  the  selenium  is  a  com- 
ponent of  a  closed  ring,  are  obtained  by  t  ho  action  of 
ammonia  on  anthraquinono  selenocvanidos  (see  <!<r.  Pat. 
256,667;  this  J.,  1913,  417).  The" reaction  is  analogous 
to  the  formation  of  isothiazolones  from  anthraquinone 
•thiocyanates  and  ammonia. — T.  F.  B 


4i-Nitro-l.2-dihydroxybenzene  ;    Process  for  preparing . 

J.  D.  Reidel  A.-G.     Ger.  Pat.  264,012,  Nov.   2,  1912. 

Diacidyl  derivatives  of  catechol  are  nitrated  in  the  usual 
manner,  and  the  acidyl  groups  are  eliminated.  The 
nitro  group  enters  the  4-position  only,  4-nitro-1.2-di- 
hydroxybenzene  being  produced. — T.  F.  B. 


Hydrazo     compounds ;      Process    for    preparing 


by 


electrolytic  reduction  of  the  corresponding  azoxy  com- 
pounds. O.  Dieffenbach  and  W.  Moldenhauer.  Ger. 
Pat.  264,013,  April  2,  1912. 

An  azoxy  compound  is  suspended  and  melted  in  a  solution 
of  an  alkali  or  alkali  salt,  and  reduced  electrolytically ; 
the  electrolysis  is  stopped  before  the  hydrazo  compound 
separates  from  the  mixture  of  azoxv  and  hydrazo  com- 
pounds.—T.  F.  B. 

SulpJiochlorides    of    phenol-o-carboxylic    acids    and    their 

derivatives  ;     Process  for   preparing .     Farbenfabr. 

vorm.  F.  Bayer  und  Co.  Ger.  Pat,  264,786,  Aug.  14, 
1912. 

Phenol-o-carboxylic  acids  and  their  derivatives  are 
converted  into  the  sulphochlorides  by  heating  with  a 
large  excess  of  chlorosulphonic  acid  at  temperatures 
below  100°  C.  In  many  cases  the  reaction  takes  place 
at  the  ordinary  temperature. — T.  F.  B. 

Distillation  of  all  kinds  of  hydrocarbons  or  easily  emulsified 

liquids  ;   Process  for  treating  and  apparatus  for  the . 

Soc.  Anon,  des  Combustibles  Industriels.  Fr.  Pat. 
458,038,  July  27,  1912. 

See  Eng.  Pat.  17,954  of  1912  ;  this  J.,  1913,  904.— T.  F.  B. 

2-Trichloromethylbenzophenone ;  Manufacture  of  substitution 

products    of .     Act.-Ges.    f.    Anilinfabr.,    Treptow, 

Germany.  Eng.  Pat.  10,790,  May  7,  1913.  Under  Int. 
Conv.,  July  19,  1912. 

See  Fr.  Pat.  457,641  of  1913  ;    preceding.— T.  F.  B. 

Meta  nitro  derivatives  of  hydrocarbons  of  the  benzene  series  ; 

Process  for   the   reduction   of .      B.   J.    Flurscheim, 

Fleet.     U.S.  Pat,  1,074,545,  Sept.  30,  1913. 

See  Eng.  Pat.  9520  of  1911  ;    this  J.,  1912,  66.— T.  F.  B. 


Carbazole    sulphonic    acids ;     Process    for    making  ■ 


Farbwerke  vorm.   Meistcr,  Lucius,   und  Briining.     Fr. 
Pat.  457,162,  April  25,  1913.     Under  Int.  Conv.,  April 
27,  1912. 
See  Eng.  Pat.  9960  of  1913  ;   this  J.,  1913,  972.— T.  F.  B. 

Indole;  Process  for  producing .     Badische  Anilin  und 

Soda  Fabrik.     Fr.  Pat.  457,369,  July  9,  1912. 
See  Eng.  Pat.  14,943  of  1912  ;  this  J.,  1913,  528.— T.  F.  B. 

Obtaining  refined  mineral,  tar,  and  resinous  oils.     Eng.  Pat. 
5484.     See  Ha. 

Catalytic  method  of   hydrogenation    [and    reduction].      Fr. 
Pat.  458,033.     Sec  XX. 


IV.— COLOURING  MATTERS  AND  DYES. 

Leuco-bases  and  colouring  matters  from  diphmylcthylcne, 
VI.  First  stage,  of  the,  oxidation  of  the  cyclohtxylidenic 
leuco-base,  CtHl0:  C(Dm)t.  Tttrahydrogenated  Mala- 
chili  Green.  P.  Lemoult.  Comptes  rend.,  1913,  157, 
697     699. 

When    tetramethyldiaminodiphenylcycloheiyUdenemeth- 

i  II    <  ij "/C : CLhiijj,    where  Dm   mpreaents 

CB11  ,.X((  H ,.):,  ia  oxidised  by  mean-  of  lead  peroxide  in 
presence  of  acetic  and  hydrocnloj  and  the  solution 

treated  with  sodium  acetate  and  Bulphate,  a  precipitate  of 
the  oxidation  product,  C',H8  :  <'l>m:.  ia  obtained  (see  tlii> 
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J.,  1912.  765)  :  on  neutralising  the  mother  liquor  with 
ammonia,  a  quantity  of  another  product  is  obtained, 
,'  of  an  intermediate  compound,  C6H9.C(OH)Dm2, 
which  may  be  regarded  as  ■  tetrahydrogenated  Malachite 
Green.  It  dyes  tannm-mordanted  cotton  intense  shades, 
somewhat  bluer  than  those  produced  by  Malachite  Green 
it  >olf.  TlfWlllHinl  with  hot  alcohol  results  in  the  elimin- 
ation of  water,  with  the  formation  of  the  product, 
t'tHg  :  Cl>m..  The  hydroxylatcd  base  is  obtained  in  the 
form  of  greyish  crystals,  which  melt  at  145°  C.  and  then 
loee  water.  Addition  of  acetic  acid  develops  a  fine  blue 
colour,  which  only  disappears  verv  slowlv  on  addition  of 
-  - -T.  F.  B. 


Ethyl  chloride  for  km  in  making  dyes  ;   Admission  of- 


into    Holland.     Board    of    Trade    J.,    Sept.    18.    1913. 
IT.R.] 

A  Ditch  Royal  Decree,  dated  Aug.  5,  provides  for  the 
duty-free  admission  into  the  Netherlands,  under  certain 
condition*,  of  ethyl  chloride  required  in  factories  in  con- 
.  'ti  with  the  manufacture  of  dyes. 

Patents. 

Azo  dyestuffs  :  Manufacture  of and  process  of  develop- 
ing them  on  the  fibre.  P.  A.  Newton,  London.  From 
Farbenfabr.  vorrn.  F.  Baver  und  Co.,  Elberfeld,  Germany. 
fag.  Pat.  18,073,  Aug.  6,  1912. 

Nvvv-blie  dyestuffs,  i.e.,  bluer  than  those  produced 
according  to  Eng.  Pat.  9433  of  1911  (this  J.,  1912,  182), 
are  obtained  by  combining  one  mol.  of  a  diazotised 
aminoazo  compound  free  from  amino  and  hydroxyl 
groups,  with  one  mol.  of  2.2'-dinaphthvlamine-5.5'-di- 
hydroxy-T.T'-disulphonic  acid,  and  further  combining  with 
one  mol.  of  diazotised  2.5.7-  or  2.8.6-aminonaphthol- 
-ulphonic  acid  or  l-ehloro-2.5.7-  or  l-chloro-2.8.6-amino- 
naphtholsulphonic  acid.  p-Nitrobenzene-o-sulphonie  acid- 
azo-l-naphthylamine-7  Milphonic  acid  may  be  used  as  the 
amino. i/o  compound.  Cotton  is  dyed  in  a  bath  con- 
taining 1000  parts  of  water,  4  parts  of  the  dyestuff,  2  parts 
of  fislninad  -odium  carbonate,  and  30  parts  of  sodium 
snrnhste  :  the  goods  are  then  treated  with  diazotised 
p-nitraniline,  exposed  to  air,  and  rinsed.  Deep  navy-blue 
-had'-,    f.i-t    to    washing,    are    produced  ;     they    can    be 

barged  to  a  pure  white  by  means  of  hydrosulphites. 

Ference  is  directed  in  pursuance  of  Sect.  7,  Sub-sect.  4, 
"i  •  its  sad  Designs  Act,  1907.  to  Eng.  Pat.  21,473 

of  1 'i lo;   thi-J..  1911,  1109.)— T.  F.  B. 


/  and  polyazo  di/< 'tuffs  ;    Process  for  producing  ■ 


or.  vorrn.  1'.  Baver  und  Co.     IV.  Pat.  456,432, 
April  8,  1913.      Under  Int.  Con  v.,  April  19,  1912. 

Blue    <;  a(ihIi    dye    cotton    intense    shades   from 

•-  but  do  not  dye  wool,  are  obtained  by  com- 
bining the   tctrazo  derivative   of  a  p-diamine  or  of  a  p- 
diaminoazo  compound  with  a   1.8-dihydroxynaphthalene- 
id  on  th<-  on.-  hand,  and  with  5.5'-dihydroxy- 
lin-'iphthyl-imine  -7.7'disulphonic    acid    or    with     the 
urea  of  inonaphtholsulphonic  acid  on  the  other 

hand.—  T.  F.  B. 


(f*  ;    Frrjrt as  for  producing .     ETarben 

'*br  und  Co.      1',.    pat.  457,840,  April 

U,  I'm:;      Undei  In'.  Coot.,  May  i,  1912. 

Tm  OmpOUndl   of  .imino.o  idvl.uninosalieylie  acid-. 

h»-ir   homologueM   or   substitution    products,   are   com 

1  with  h  as  l-naphthol-4- 

!  8  anunonaphthol-4.6-di  alphonii     acid, 

'  derivative*,    or    dUhydroxyquinolines.     The 

-in  be  fixed  on  th<-  fibre  with  the  aid  of  chromium 

:  •   ■        :    or,    eOttOU  .    u.il 

manor  with  chromium  ■■>■  hey  furnish  yellow,  red, 

I  i.'    ariiiiioacidyl- 

*rr.ino..i]„  vlic  acids  may  !«•   prepared  by  reducing  the 
condensation    pr<  f    aromatic    aitroacidy]    halids 

with  aminosalicylic  acid-*  or  th'ir  derivative. — T.  F.  B. 


Monoazo  dycsluffs  ;  Process  for  preparing .  Farben- 
fabr. vorrn.  F.  Bayer  und  Co.  Ger.  Pat.  264,289, 
May  29,  1912. 

The  diazo  compound  of  1.8-aminonaphthol  or  one  of  its 
mono-  or  disulphonic  acids  or  their  derivatives,  is  com- 
bined with  an  alkylaralkylanilinesulphonic  acid ;  the 
dyestuffs  may  be  finally  treated  with  saponifying  agents. 
The  products  dye  fast  red  shades. — T.  F.  B. 

Anthraquinone  series  ;    Process  for  preparing  condensation 

products  of  the .     Farbenfabr.  vorrn.    F.  Bayer  und 

Co.     Ger.   Pat.  264,290,  Aug.  2,   1912. 

A  monoketone  is  allowed  to  react  with  an  o-diamino- 
anthraquinone,  in  presence  or  absence  of  a  solvent  or 
condensing  agent.  The  products  may  be  used  for  pre- 
paring dyestuffs ;  thus,  when  sulphonated  they  are 
converted  into  wool  dyestuffs.  They  contain  the  keto 
group  united  to  both  nitrogen  atoms,  and  arc  therefore 
probably  iminazole  derivatives. — T.  F.  B. 

Sulphide  dyestuffs;  Process  for  preparing .  Farben- 
fabr. vorm.  F.  Bayer  und  Co.  Ger.  Pat.  264,293, 
Oct.  20,  1912.  Addition  to  Ger.  Pat.  253,934  (see  this 
J.,  1913,  80). 

Peri-naphthylene-urea  or  peri-naphthylcncthiourea,  or 
one  of  their  substitution  products,  is  heated  with  sodium 
polysulphide  in  presence  of  copper  or  a  copper  compound. 
The  resulting  products  dye  cotton  fast  rich  brown  to 
black-brown  shades  (see  also  Fr.  Pat.  449,983  of  1912;. 
this  J.,  1913,  480).— T.  F.  B. 


Colouring  matters  of  the  benzanthrone  series  ;    Manufacture 

of .     J.     Y.    Johnson,    London.     From     Badische 

Anilin    und    Soda    Fabrik,    Ludwigshafen    on    Rhine, 
Germany.     Eng.  Pat.  26,551,  Nov.  19,  1912. 

New  vat  dyestuffs  are  obtained  by  introducing  a  radical 
(alkyl,  aryl,  aralkyl,  aldehydic,  acidic,  etc.)  into  the 
amino  group  of  an  aminodibenzanthrone ;  the  process 
applies  to  amino  derivatives  of  both  normal  diben- 
zanthronesandof  isodibenzanthrones(seeU.S.  Pats.  786,085 
and  787,859,  and  additions  to  Fr.  Pat.  349,531  ;  this  J., 
1905,  494,  541  ;  1907,  251  ;  1909,  1309).  The  products 
generally  dye  cotton  different  shades  from  the  original 
dyestuffs,  varying  from  claret  to  violet.  The  products 
from  aminodibenzanthrone  and  amino-isodibenzanthrone 
with  ethyl  chloride,  benzyl  chloride,  and  benzoyl  chloride, 
are  described. — T.  F.  B. 


Colouring  matters  of  the  anthraquinone  series  ;  Manufacture 

of .     J.     Y.     Johnson,    London.     From     Badische 

Anilin    und    Soda    Fabrik,    Ludwigshafen    on    Rhine, 
Germany.     Eng.  Pat.  28,361,  Dec.  9,  1912. 

p-AMiNO-p'-cni.ORODirHENYL  is  condensed  with  one  mol. 
of  l-chloroanthraquinone-2-carboxylic  acid  and  (ho 
product  is  heated  with  acetic  anhydride  and  a  little 
sulphuric  acid ;  ring-formation  takes  place,  an  acridone  ring 
being  apparently  formed.  The  product  is  condensed  with 
1-aminoanthraquinone  and  then  heated  with  concentrated 
sulphuric  acid,  whereupon  an  acridine  ring  appears  to  be 
formed.  The  resulting  dyestuffs  would  thus  contain  an 
anthraquinone-aoridone  on  one  side  and  an  anthraquinone- 
ai  inline  on  the  other  side  of  the  diphenyl  nucleus.  The 
dyestuffs  may  also  be  prepared  by  heating  1 -chloroanthra- 
quinorie-2-earboxylic  acid  with  Benzidine,  at  140°  C.  for 
12  hours  in  an  autoclave,  heating  the  product  with  sul- 
phuric acid  for  5  hours  at  125° — 130°  C,  diluting,  and 
beating  for  about  24  hours  at  about  130"  C.  to  split  off  the 

carboxy]  group.     The  product  is  chiefly  a  mixture  of  the 

acridine  acridone  and  diarridonc  (see  Ccr.  Pat.  237,236  J 
this  .1.,  191  1,  1153).  Th<-  mixture  may  be  resolved  into  its 
constituents    by   extraction    with    w-cresol,    in    which    the 

acridine-acridone   is   fairly   soluble.     The   new   acridine 
acridonei    dye    cotton    reddish-brown    shades   from    the 
hydroHidphite  vat,  whilst  the  mixtures  of  acridine  •acridone 
and  diacridone  dye  somewhat  more  violet-brown  shades. 

— T.    F.     B. 
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Indigo;       Synthetic in     lumps     resembling     natural 

indigo.     Badische  Anilin  und  Soda  Fabrik.     Fr.  Pat. 
456,613,  April  12, 1913.     Under  Int.  Conv.,  Nov.  7, 1912. 

Indigo  in  lump  form,  showing  a  good  conchoidal  fracture, 
is  said  to  be  obtained  by  mixing  indigo  paste  with  an 
insoluble  substance  obtained  by  precipitation.  It  is  prefer- 
able to  effect  the  precipitation  in  presence  of  the  indigo. 
Improved  results  are  obtained  by  adding  to  the  mixture 
a  substance  such  as  glue,  dextrin,  sugar,  etc.,  to  give 
solidity  to  the  product ;  a  substance  which  assists  reduction 
or  fermentation  may  also  be  added.  Example :  150 
kilos,  of  20  per  cent,  indigo  paste  is  mixed  with  a  solution 
of  85  kilos,  of  aluminium  sulphate,  and  90  kilos,  of  a 
solution  of  water  glass  is  added  at  about  80°  C.  ;  the 
precipitated  product  is  washed,  dried,  and  triturated  with 
a  solution  of  sugar  or  glue  until  the  air  bubbles  have 
been  removed,  when  it  is  pressed  in  the  hydraulic  press 
and  dried.     It  contains  about  40  to  45  per  cent,  of  indigo. 

— T.  F.  B. 


Bisulphite  compounds  [of  azo  dyestuffs]  and  their  use  for  the 
production  of  coloured  lakes.  Badische  Anilin  und  Soda 
Fabrik.  Fr.  Pat,  456,614,  April  12,  1913.  Under  Int. 
Conv.,  May  20,  1912. 

The  dyestuff  obtained  by  combining  diazotised  2-naphthyl- 
amine-1-sulphonic  acid  with  jS-naphthol,  which  is 
almost  insoluble  in  water,  can  be  converted  into  easily 
soluble  bisulphite  compounds  by  treatment  with  an  alkali 
bisulphite  or  ammonium  bisulphite.  Salts  of  these  new 
-compounds  may  be  obtained  by  the  action  of  salts  of 
alkaline-earth  metals,  magnesium,  or  lead ;  these  salts 
themselves  are  of  no  value  as  lakes,  but  when  treated 
with  an  alkali  or  alkaline-earth  hydroxide  {e.g.,  barium 
hydroxide)  the  corresponding  lake  of  the  dvestuff  is 
obtained.— T.  F.  B. 


Orange,  red  or  brown  shades  on  vegetable  fibres  ;  Production 
of  fast — ■ — and  dyestuffs  therefor.  H.  Levinstein,  J. 
Baddilev  and  Levinstein  Ltd.,  Manchester.  Eng.  Pat. 
27,525,  Nov.  29,  1912. 

Two  mols.  of  resorcinol  are  combined  with  the  tetrazo 
compound  obtained  by  re-diazotising  the  interemediate 
product  derived  from  1  mol.  of  a  tetrazotised  diamine 
of  the  general  constitution, 

NH,.Ar.CO.NHAr.NH2,   where  Ar  is  an  aryl  radical, 

and  1  mol.  of  2-amino-5-naphthol-7-sulphonic  acid,  or 
aminobenzoyl-2-amino-5-naphthol-7-sulphonic  acid.  Bright 
shades  which  are  fast  to  washing  are  obtained  by  after- 
treating  on  the  fibre  with  formaldehvde. — J.  B. 


].42o]  colouring -matters  ;   Manufacture  of- 


.  O.  Sieper- 
mann,  East  Orange,  Assignor  to  Consolidated  Color 
and  Chemical  Co.,  Newark,  N.J.  U.S.  Pat,  1,073,784, 
Sept.  23,  1913. 

One  mol.  of  diazotised  £-naphthylaminemonosulphonic 
acid  (2.1)  is  combined  with  another  molecule  of  the  same 
acid,  and  the  product  is  diazotised  and  combined  with 
£-naphthol.  Red  dyestuffs  insoluble  in  water,  and  forming 
bright  red  lakes  very  fast  to  light,  are  obtained. — T.  F.  B. 

Indigo,  its  homologues  and  substitution  products  ;  Prepara- 
tion of  condensation  products  from ,  and  their  con- 
version into  halogen  and  sulphonated  derivatives.  Soc. 
pour  ('Industrie  Chimique  a  Bale.  First  Addition, 
dated  June  15,  1912,  to  Fr.  Pat.  442,948,  April  25, 
1912  (see  this  J.,  1912,  979). 

The  reaction  of  indigo  and  its  homologues  with  halides 
of  arylated  fatty  acids  is  found  to  be  general  for  all 
indigoid  dyestuffs  having  the  atomic  grouping, 
— NHC  :  C-CO — .  Similarly,  the  condensation  products 
can  be  halogenated,  and  converted  into  sulphonic  deriva- 
tives as  previously  described.  A  compound  which  dyes 
animal  and  vegetable  fibres  orange-red  shades  from  the 
vat,  is  obtained  by  treating  with  phcnylacetyl  chloride 
the  condensation  product  from  oxythionaphthene  and 
isatin-a-anilide.— T.  F.  B. 


Indigo   series ;     Process  for   preparing   red   condensation 

products  of  the .     Ges.  f.  Chem.  Industrie  in  Basel. 

Ger.  Pat.  263,470,  Sept.  10,  1912.  Addition  to  Ger. 
Pat.  259,145  (see  Eng.  Pat.  8421  of  1912;  this  J., 
1912,  635). 

2-Thionaphthene-2-indol-indigo  is  treated  with  an 
arylated  fatty  acid  halide,  with  or  without  addition  of  a 
diluent  or  condensing  agent.  The  products  are  yellower 
in  shade  than  those  already  described.  Further,  the 
product  from  2-thionaphthene-2-indol-indigo  and  phenyl 
acetyl  chloride  has  the  properties  of  a  vat  dyestuff,  whereas 
the  analogous  products  of  the  chief  patent  do  not  form 
vats.— T.  F.  B. 

Sulphide  dyestuffs  fast  to  chlorine,  and  primary  products 

therefor  ;    Process  for  -making .     Farbwerke  vorm. 

Meister,  Lucius,  und  Briining.  Fr.  Pat.  457,535, 
May  6,  1913.     Under  Int.  Conv.,  May  8  and  14,  1912. 

See  Eng.  Pat.  10,875  of  1913  ;    this  J.,  1913,  974.     The 

products   are  converted  into  sulphide  dyestuffs  by  the 

usual  methods.— T.  F.  B. 

Dyestuffs  soluble  in  sodium  sulphide  ;  Process  for  preparing 

.     Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 

Ger.  Pat.  264,044,  Jan.  14,  1912. 

The  dyestuffs  derived  from  alkvl-  or  aryl-carbazoles  as 
described  in  Eng.  Pats.  2918,  9689,  and  14,143  of  1909. 
and  Fr.  Pat.  413,716  (this  J.,  1909,  517  ;  1910,  481,  1099) 
can  be  converted  into  products  readily  soluble  in  sodium 
sulphide  solutions,  by  treatment  with  concentrated 
sulphuric  acid. — T.  F.  B. 

Vat  [anthracene]  dyestuff ;    Process  for  preparing  a  red 

brown -.     Farbwerke   vorm.    Meister,    Lucius,    und 

Briining.  Ger.  Pat.  264,042,  April  2,  1912.  Addition 
to  Ger.  Pat.  244,705  (see  Eng.  Pat.  29,031  of  1911  ; 
this  J.,  1912,  223). 

5-AMINOANTHRAQUINONE-1.2-THIOXANTHONE   is    condensed 

with  1-chloroanthraquinone   to    form    1-anthraquinonyl 
5-aminoanthraquinone-1.2-thioxanthone ;     when     this  is 
heated  with  a  metallic  chloride,  it  is  converted  into  a 
red-brown  vat  dyestuff. — T.  F.  B. 

Wool  [azo]  dyestuff;    Process  for  preparing  a   red . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.  Ger 
Pat.  264,684,  April  13,  1912.  Addition  to  Ger.  Pat 
252,916. 

Instead  of  using  the  tetrazo  compound  of  4.4'-diamino- 
2.2'-dimethyldiphenylinethane  as  in  the  principal  patent 
(this  J.,  1913,  16),  the  tetrazo  compound  of  4.4'-diamino- 
2.2'.5.5'-tetramethyldiphenylmethane  is  combined  with 
two  mols.  of  1.5-naphtholsulphonic  acid.  The  products 
dye  very  level,  clear  bluish-red  shades. — T.  F.  B. 

Vat  dyestuffs  of  the  anthracene  series  ;  Process  for  preparing 

brown .     R.  Wedekind    und    Co.    m.    b.    H.     Ger. 

Pat.  263,621,  Sept.  9,    1911. 

I-Chloro-2-hydroxyanthraquinone  is  nitrated,  the 
nitro-compound  is  reduced,  and  the  chloro-amino  com- 
pound is  melted  alone  or  heated  with  an  indifferent  solvent 
for  a  long  time,  with  or  without  addition  of  sodium  acetate 
and  copper  powder.  The  products  dye  cotton  from  the 
alkali  hydrosulphite  vat  in  red-brown  shades,  fast  to 
chlorine,    washing,   and   light. — T.  F.  B. 


Wool  [azo]  dyestuffs  ;  Manufirtureoffast 


-.  Farbwerke 
vorm.  Meister,  Lucius,  und  Briining,  Hoclist  on  Maine, 
Germany.  Eng.  Pat.  28,752,  Dec.  IS,  1912.  Under 
Int.  Conv.,  .March  23,  1913. 

Skk  Addition  of  Dec.  <>,  1912,  to  Fr.  l'at.  441,044  of  1912; 
this  J.,  1913,  650.— T.  F.  15. 

Disazo  or  polyazo  dyestuffs  ;    PmcSM  for  producing  mixed 

.      Farbenfabr.  vorm.   F.   Haver  und  Co.,   Fll>crf.  Id 

Germany.     Eng.  Pat.  8184,  April  7.   1913.      Under  Int. 
Conv.,  April  19,  1912. 

See  Fr.  Pat.  456,432  of  1913  ;    preceding.— T.  F.  B. 
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.1:    ookmring-matter.     0.  Giinthcr,  Assignor  to  Farbcnfabr. 
vorm.   F.   Bayer  and  Co.,  Elberfeld,  Germany.     U.S. 
1,074,429,  Sept  30,  1913. 
See  Bag.  Pat  19,843  of  1912 ;  this  J.,  1913,  938.— T.  F.  B. 

Azo  dy:.  P.  Hauptmann,  Loverkuscn,  Assignor  to 
Farbenfabr.  vorm.  F.  Bayer  and  Co.,  Elbcrfcld,  Germany. 
US.   P  •.  1,074,946,  Oct.  7,  1913. 

-       Fr.  Pat  444,065  of  1912  ;  this  J.,  1912,  1073.— T.  F.  B- 


iyestmffa  :    Process  for  producing .     Farbcnfabr. 

nn.    1'.    Bayer  und  Co.     Fr.  Pat.  456,674,  April  15, 
1913.     Dnder  Int.  Conv.,  April  19,  1912. 

Pat  19,989  of  1912  ;  this  J.,  1913,  745.— T.  F.  B. 


''iff*:    Process  for  producing 


-.  Farbcnfabr. 
rorra.  F.'Baver  and  Co.  Fr.  Pat.  456,675,  April  15, 1913. 
Under  Int.  Conv.,  April  19,  1912. 

See  Eng.  Pat.  8767  of  1913 ;   this  J.,  1913,  905.— T.  F.  B. 


dye  stuffs  ;    Process  for  producing 


-.  Farbcnfabr. 
vorm.  F.  Barer  und  Co.  Fr.  Pat.  458,089,  May  20,  1913. 
Under  Int.  Conv.,  May  25,  1912. 

See  Eng.  Pat.  12,217  of  1913  ;  this  J.,  1913,  938.— T.  F.  B. 

Vat  [indigoid]  dye.     W.  Bauer,  A.  Herre,  and  R.  Meyer, 
Farbenfabr.    vorm.    F.    Bayer    und    Co., 
Elberfeld,   Germany.     U.S.   Pat.    1,074,405,   Sept.    30, 
1913. 

-       Ger.  Pat.  258,258  of  1912  ;  this  J.,  1913,  529.— T.  F.  B. 

Vmt   dy stuff <*  of  the  indigo  series  and  process  of  making 

• ;.  Etitri,  Assignor  to  Soc.  of  Chemical  Industry  in 

Basic,  Switzerland.     U.S.  Pat.  1,074,850,  Oct.  7,  1913. 

See  Eng.  Pat  9940  of  1912  j   this  J.,  1912,  766.— T.  F.  B. 

iffs  and  process  of  making  same.  E.  Zehntner, 
Assignor  to  Dye  Works,  formerlv  L.  Durand,  Huguenin 
und  Co..  BaVle,  Switzerland.  U.S.  Pat,  1,075,134, 
Oct.  7,  1913. 

See  Fr.  Pat.  451,169  of  1912  ;  this  J.,  1913,  593.— T.  F.  B. 

Azo  dyes  and  process  of  making  the  same.  0.  Schmidt, 
Mannheim,  Assignor  to  Badische  Anilin  und  Soda 
Fabrik,  Lodwigshafen  on  Rhine,  Germany.  U.S.  Pat, 
1.075.305,  Oet  7,  1913. 

See  Or.  Pat.  248,010  of  1911  ;  this  J.,  1912,  765.— T.  F.  B. 

Chromium    compounds    of    hydroxyanthraquinonesulphonic 

or  ids  [and  of  nzo  dyeMnffs]  and  their  use  in  printing  and 

for  producing  lakes.     Badische  Anilin  und  Soda  Fabrik. 

Fir,t  Addition,  dated  March  17,  1913,  to  Fr.  Pat.  451,503, 

"   If<l2.     Under  Int.  Gout.,  Oct.  19,  1912. 

Ebg.PM  of  1912;  this  J.,  1913,  905.—  T.  F.  B. 

Hnlogenated  dyestuffs  of  the  Rosaniline  series  ;    Process  for 

mrodmeimg .     L.    Casfella   und    Co.  G.  m.  b.  H.     Fr. 

I,  Jane  19,  1912. 

BnEng.  Pat.  14,742  of  1912;  this  J.,  1913,  694.—  T.  F.  B. 

axo   difstuff*  :     Process   for   preparing    yellow . 

'Turn.   Fabr.    Orieeneim-EMctron.     Fr.    Pat.    457,891, 
1913. 

See  •    f  1913;  this  J.,  1913,906.— T.  F.  B. 


V. -FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Cotton);     Researches   on .      A. 

I   i:    Wallach.     Bull.  Soc.  Ind.  Mulh-.i, -. 
1913,  83.  61 

'»n  of  the  problem  of  mineral 
•on,  utairm  obtained  mder  different  con- 


ditions being  compared  as  to  permeability  by  wetting  out 
tests.  The  conditions  were  varied  as  regards  manner  of 
application  of  the  stain,  variety  and  composition  of  the  onV 
kind  of  after-treatment  undergone  by  the  cloth,  such  as 
singeing,  ageing,  storing,  bleaching  by  various  methods,, 
etc.  The  effect  of  the  conditions  on  the  colour  of  the  stain 
was  also  noted.  Of  all  the  constituents  of  a  mineral  oil,, 
paraffin  is  the  most  harmful.  No  mineral  oil  could  be 
found  which  did  not  stain,  but  non-staining  preparations 
can  be  obtained,  either  by  mixing  with  the  mineral  oil  a 
vegetable  oil  which  did  emulsify  easily  in  scouring,  or 
by  using  an  emulsifiable  mineral  oil.  The  first  method 
is  the  one  recommended  and  the  mixture  must  contain 
at  least  60  per  cent,  of  the  vegetable  oil.  A  mixture  of 
75  per  cent,  of  colza  oil  with  25  per  cent,  of  mineral  oil 
gives  the  best  results.  Vegetable  oils  have  the  drawback 
of  costliness  and  a  tendency  to  clog.  The  use  of  emulsi- 
fiable mineral  oils  would  appear  to  be  a  better  solution  of 
the  problem,  but  at  the  present  time  such  of  these  as  are 
on  the  market  are  not  manufactured  with  the  present 
object  in  view,  and,  as  they  vary  in  quality,  cannot  be 
recommended. — J.  B. 

Patents. 

Surgical  splints,  jackets,  etc.  ;  Material  for  use  in  the  manu- 
facture  of  uninflammable .     J.  W.  Peck,  London- 

Eng.  Pat.  23,777,  Oct,  17,  1912. 

Calcium  chloride  or  other  metallic  chloride,  or  ammonium 
chloride,  preferably  dissolved  in  wood  alcohol,  is  added  to 
the  celluloid  solution  used  for  impregnating  the  gauze,  etc., 
for  surgical  splints.- — J.  B. 

Cork;    Process  for  rendering permanently   odourlessT 

without  impairing  its  elasticity.  A.  Milch.  Ger.  Pat. 
264,305,  June  20,  1911. 

Glycerin  is  heated  nearly  to  its  decomposition  tempera- 
ture, then  mixed  with  an  equimolecular  quantity  of  form- 
maldehyde,  with  exclusion  of  air,  and  the  mixture  after 
diluting  with  at  least  95  per  cent,  of  water  is  used  for 
impregnating  corks. — A.  S. 

Celluloid  substitutes  ;  Manufacture  of  non-inflammable . 

L.  L.  T.  Labbe,  Levallais,  France.  Eng.  Pat,  21,458, 
Sept,  20,  1912.  Under  Int.  Conv.,  Sept.  21,  1911. 
Addition  to  Eng.  Pat.  12,746,  May  26,  1911. 

See  Addition  of  Sept.  21, 1911,  to  Fr.  Pat,  430,035  of  1911  ; 
this  J.,  1912,  329.— T.  F.  B. 

Cellulose  material :  Apparatus  for  the  production  of  fila- 
mentous   or    pellicular .     A.     Pellerin,     Trouville, 

France.  Eng.  Pat.  7562,  March  31,  1913.  Under  Int. 
Conv.,  April  1,  1912. 

See  Fr.  Pat.  442,022  of  1912  ;  this  J.,  1912,  916.—  T.  F.  B. 

Viscose  ;  Dry in  a  granular,  soluble,  and  stable  con- 
dition and  process  of  preparing  the  same.  H.  Lvncke, 
Berlin.     U.S.  Pat.  1,074,881,  Oct,  7,  1913. 

She  Fr.  Pat.  388,915  of  1908  ;  this  J.,  1908,  956.— T.  F.  B. 

Xyloline  and  texlilose  threads  and  products  made  therefrom  ; 

Process   for    rendering more    supple    and    brighter. 

Manuf.  Francaise  de  Textilose  (Brev.  E.  Clavicz).  Fr. 
Pat.  458,054,  May  19,  1913.  Under  Int.  Conv.,  Aug.' 22, 
1912. 

See  Eng.  Pat.  11,000  of  1913  ;  this  J.,  1913,  975.— T.  F.  B. 

Cloth  for  filter-presses  and  machine  for  making  the  same. 
Fr.  Pat.  457,953.     See  I. 


VI.— BLEACHING  ;   DYEING  ;  PRINTING  ; 
FINISHING. 

Tanning  and  loading  of  hide  and  silk  and  effect  of  colloidal 
water  in  same.     Sommerhoff.     See  XV. 
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Patents. 

Bleaching   and    like  fluids ;     [Electrolytic]    apparatus  for 

preparing .     C.  A.  M.  Buckley,  London.     Eng.  Pat. 

18,600,  Aug.  13,  1912. 

With  the  object  of  increasing  circulation  the  anodes  are 
arranged  between  non-conducting  plates  with  spaces 
in  between  for  the  passage  of  the  liquid.  The  gases  which 
are  evolved  cause  the  circulation.  The  cathode  is  in  a 
separate  tank,  the  top  of  which  is  in  communication  with 
the  lower  part  of  the  anode  tank  for  the  purpose  of  main- 
taining the  level  without  causing  undue  mixing.  The 
bottom  of  the  cathode  tank  slopes  towards  the  anode  tank 
and  the  caustic  soda  which  falls  from  the  cathode  is 
allowed  to  flow  by  gravity  to  the  anode  tank  through 
a  valve,  the  quantity  passing  being  regulated,  or  shut 
off  entirely  during  intermittent  working.  Cooling  coils 
are  provided. — J.  B. 

Bleaching  process.     R.   Griiter  and  Chem.  Werke,  vorm. 
Dr.  H.  Byk,  Berlin.     Eng.  Pat.  6896,  March  20,  1913. 

The  material — fibres,  straw,  grasses,  etc. — is  treated 
separately  with  strong  .  hydrogen  peroxide  and  gaseous 
ammonia. — J.  B. 


Washing,  cleaning,  and  otherwise  treating  goods  with  liquids 

and /or   gases  ;     Machines   of  the   rotary   type  for . 

J.  Smith,  H.  L.  Mitchell,  and  W.  H.  Askham,  Ravens- 
thorpe,  and  H.  Hev,  Dewsbury.  Eng.  Pat.  24,699, 
Oct.  28,  1912. 

In  machines  of  the  type  in  which  the  goods  are  contained 
in  a  perforated  drum  revolving  inside  an  outer  casing 
which  contains  the  scouring  or  other  liquid,  steam,  inert 
gas,  or  other  fluid,  instead  of  being  admitted  through  the 
bearing  of  the  drum,  is  admitted  through  a  series  of 
orifices  placed  immediately  around  the  axle,  which  orifices 
during  the  revolution  slide  over  corresponding  orifices 
in  the  fixed  casing,  through  which  the  fluid  is  admitted. 

"  B. 


Silk ;     Process   for    treating    raw to    render    dyeing 

possible   without   d&gumming.     F.    Cardazzi.      Fr.     Pat. 
457,326,  April  3,  1913.     Under  Int.  Conv.,  Dec.  18,  1912. 

The  sericin  of  the  silk  is  rendered  insoluble  by  treating 
the  raw  fibre  with  formaldehyde  vapour.  Loss  of 
weight  is  thus  avoided  in  the  subsequent  dyeing  opera- 
tions.— J.  B. 


Dyeings  on  the  fibre  ;  Producing  fast .  R.  B.  Ransford, 

London.     From    L.    Cassella    und    Co.,    Frankfort-on- 
Maine,  Germany.     Eng.  Pat,  25,897,  Nov.  11,  1912. 

Diazotisable  dyestuffs  are  developed  on  the  fibre  with 
amino-  or  alkylamino -derivatives  of  carbazole  or  its 
(N)-substituted  derivatives.  The  polyamino  derivatives 
of  carbazole  are  the  most  suitable.  Tetra-aminoearbazole 
gives  with  Primuline  a  brown  extremely  fast  to  washing, 
while  Diaminogene  Extra  gives  a  black.  Diamine  Azo 
Scarlet  4B  gives  with  tetra-amino(N)-ethylcarbazole  a 
brick-red  shade. — J.  B. 


Hank  dyeing  machine.  J.  Decock.  First  Addition,  dated 
March  15,  1913,  to  Fr.  Pat.  442,713,  April  10,  1912 
(this  J.,  1912,   1027). 

Certain  improvements  in  mechanical  detail  in  a  machine 
of  the  type  in  which  the  yarn  sticks  are  carried  through 
the  bath  on  an  endless  chain  which  engages  with  a  series 
of  other  chains  by  means  of  which  the  yarn  is  carried  along 
through  the  air  to  effect  oxidation  and  finally  returned 
to  the  fi'st  chain  and  again  plunged  into  the  dye-bath. 

^J.  B. 

Dyeing  ;    Process  of in  the  vat.     Badische  Anilin  und 

Soda  Fabrik.     Fr.  Pat.  457,154,  April  25,  1913.     Under 
Int.  Conv.,  Sept.  11,  1912. 

Dyeing  is  effected  at  or  near  the  boiling  point,  whereby 
even  dyeing  is  secured  in  the  case  of  many  vat  dyestuffs 
which  otherwise  do  not  penetrate  well. — J.  B. 


Dyeing  tvool  or  hair  felt.  Manufacture  Lyonnaise  de 
Matieres  Colorantes.     Fr.  Pat.  457,706,  July  18,  1912. 

Penetration  is  secured  in  the  dyeing  of  very  dense  felts 
by  the  use  of  certain  basic  dyestuffs  in  conjunction  with 
mineral  acids  in  a  boiling  bath.  Suitable  dyestuffs  are  : 
New  Methylene  Blue  N,  Crystal  Violet  10B,  Safranine 
SI 50,  Brilliant  Green  crystals  extra,  Jute  Black  GN  pure, 
Fuchsin  and  Diamond  Phosphine  GG. — J.  B. 

[Dyeing]  Yarn  and  other  materials  in  one  bath  or  in  successive 
baths  ;  Apparatus  for  treating — .  L.  Hermsdorf  and  B. 
Teufer.     Fr.  Pat.  458,047,  May  19,  1913. 

The  yarn  is  wound  on  spools  which  are  carried  on  an 
endless  chain  through  the  bath  or  baths.  A  cog-wheel 
mounted  on  the  axle  of  the  spool  engages  in  a  rack 
mounted  on  the  wall  of  the  bath  in  such  a  way  that  the 
spool  is  made  to  revolve  in  a  direction  opposite  to  that 
in  which  the  chain  is  travelling,  and  at  an  angular  velocity 
greater  than  the  velocity  at  which  it  is  travelling  forward. 

B. 


Printing  colours.     L.    Schiitze   and   R.   Fischer,   Leipzig. 

En?.   Pat.   12,567,   May  29,   1913.     Under  Int.   Conv.,  . 

Dec.  24,  1912. 
Albumin  which  has  been  dissolved  or  emulsified  by 
addition  of  an  alkali  or  alkaline  salt,  together  with  a 
sulphonated  oil  or  a  salt  thereof,  is  used  as  a  vehicle 
for  the  colour.  An  ethereal  oil  may  be  added  to  assist 
emulsification. — J.  B. 

Discharges   on   indigo   and   other   reducible   vat   dyestuffs  ; 

Production   of  coloured .     Gebr.    Enderlin,    Druck- 

fabr.  u.  Mechanische  Weberei  A.-G.  Ger.  Pat.  263,647, 
July  30,  1912. 
The  usual  indigo-discharge  colour,  prepared  with  a  reduc- 
ing agent  such  as  Rongalite  CL  (an  ammonium  base 
containing  an  aryl  radical  and  sulphoxylate)  and  anthra- 
quinone,  zinc  oxide,  etc.,  is  mixed  with  an  iron  or  tin 
salt  or  stannous  oxide  and  the  vat  dyestuff;  this  is 
printed  on  the  dyeing  to  be  discharged,  and  the  goods 
are  steamed,  passed  through  a  caustic  soda  bath,  and 
finally  soured. — T.  F.  B. 

White  and  coloured  discharges  on   indigodyed   goods   by  ■ 

means  of  ferrous  salts  and  alkali  lye  ;  Production  of . 

M.  Ribbert  A.-G.  Ger.  Pat.  264,243,  Oct.  11,  1912. 
Indigo-dyed  goods  are  printed  with  a  mixture  of  ferrous 
sulphate,  anthraquinone,  a  tin  salt,  sodium  dimethyl- 
phenylbenzylammoniumhydroxydisulphonate  or  analogous 
salt  of  an  organic  quaternary  alkarylammonium  com- 
pound, and  a  small  quantity  of  an  organic  acid,  such  as 
tartaric,  oxalic,  or  acetic  acid,  or  a  sulphite  ;  after  drying, 
the  goods  are  passed  through  a  boiling  caustic  soda  bath. 
To  produce  coloured  discharges,  the  printing  paste  is 
mixed  with  a  vat  dyestuff  which  is  not  decomposed  but 
is  fixed  on  the  fibre  under  the  conditions  obtaining  in  the 
above  process. — T.  F.  B. 

Printing  vegetable  fibres  with  vat  dyestuffs  ;  Process  for 

W.  Bister.  Ger.  Pat.  264,244,  Oct.  20,  1912. 
The  fibre  is  prepared  with  an  alkaline  solution,  e.g.,  of 
caustic  soda,  to  which  a  hydrosulphite  or  other  reducing 
agent  may  be  added;  a  vat  dyestuff  thickened  in  the 
usual  way  and  mixed  with  hydrorolphite  is  then  print,  d 
on,  and  the  colour  is  developed  by  Steaming  in  any  form 
of 'steaming  apparatus.  The  depth  "f  ^y](li\  obtainable 
dep  >nds  chiefly  on  the  time  of  steaming. — T.  F.  B. 


Textile  fibres  ;    Production  of  fast  shade*  on .     P.  A. 

Newton,  London.     From   Farbenfabr.   vorm.  F.   Bay.  r 
und    Co.,    Elberfeld,    Germany-     Eng.    Pat.    24,881,. 
o,t.  :j(»,  nti2. 

See  Ger.  Pats.  258,979  and  259,293  of  1912  ;  Ink  J.,  1913, 

(i-,4.— T.  F.  B. 


\OtU 


Cl.  VII.— ACIDS;  ALKALIS;  SALTS;  NON-METALLIC  ELEMENTS.         [Nov.  15,  1913. 


Dwing   tkrmi   ani   tikt    material ;     Apparatus  for . 

B.  Tenter,  Chemnitz,  Germany.     U.S.  Pat.   1,074,390, 
».  1913. 
Skb  Fr.  Pat.  4.")^.0t7;    preceding. — J.  B. 

[with  tu  fit]  cipnblf  of  being  discharged; 

.  for  producin  \  on  cotton .     Farbwerke  vorni. 

M  lister,  Lucius,  and  Brining,  Hochst  on  Maine,  Oer- 
mi'iv.     K  i.'.   Pat.  7303.  March  27.  1913.     Under  Int. 
iv..  April  11.  1912. 
Skb  Fr.  Pat.  455,493  of  1913  :  this  J.,  1913,  940.— T.  F.  B. 

Vi  of  azo  dj/extuffs  and  developing  them  on  the 

g.     Eng.    Pat.    18,073.     See  IV. 

Colour   phi'.ojraphii   on  fabric*.     Fr.    Pat.    457,440.     .See 

XXI. 


VTL— ACIDS;   ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Sulphur  trioxide  ;     Action  of on  salts.     W.    Traube. 

Ber.,  1913,  46,  2513—2524. 

Wkiohed  quantities  of  salts  were  exposed,  in  a  well-dried 
space,  to  the  vapour  of  sulphur  trioxide,  afterwards 
removed  bv  absorption  by  means  of  concentrated  sulphuric 
acid,  under  diminished  pressure.  The  residting  increase  of 
weight  was  noted,  and  the  substance  formed,  analysed. 
Sodium  or  ammonium  chloride  yielded  a  chloropyro- 
sulphonate  Cl.SOrO.SO,.ONa  (or  .ONH4) ;  sodium  nitrite 
a  n:  ulphonate,  NOt(SOs),Na. — J.  T.  D. 

Fluosulphonic  acid  and  its  salts.     W.  Traube.     Ber.,  1913, 
46,  2525—2530. 

Sodium  fluoride  absorbs  sulphur  trioxide  (see  preceding 

abstract)  slowly,  1  mol.  absorbing  always  less  than  1  mol. 

of  the  trioxide  ;    from  the  residue   alcohol  dissolves   a 

-uK-tanoe  of  the  composition  NaF.S03,  leaving  unaltered 

sodium     fluoride.     An     analogous     ammonium     salt     is 

similarly    prepared.     These    are    salts    of    Thorpe    and 

Kirmann's  fluosulphonic  acid  (Z.  anorg.,  Chem.,  1893,  3, 

63t ;   and  t)vy  are  very  stable,  dissolving  in  water  without 

mp  >-ition.     They  are  more  easily  prepared  by  dis- 

nm    fluoride    in   fuming   sulphuric    acid    and 

.'lint:,  when  fluosulphonic  acid  passes  over,  and  if  it 

be  reeejyed  in  alcoholic  ammonia,  yields  on  evaporation 

the  ammonium  salt.     Even  aqueous  solutions  of  potassium 

pyrosulphate  and  ammonium   fluoride  react  to  produce 

th*  fluo-ulphonate  in  small  quantity  ;   and  it  can  also  be 

!    by   neutralisation   of  the   aqueous  solution   of 

dphonic  acid  by  ammonia. — J.  T.  D. 

Wilroge*  .      Fixation    of .     Progress    in    Scandinavia. 

Tii.         i  EfoppL,    Oct.     15,    1913. 

The    successful    commercial    develojiment    of     the    pro- 

:'  r   oxidising  ammonia  to  nitric  acid  by  means  of 

atalvtic  action  of  platinum  (see  Eng.  Pats.  698  and 

.  and  Addition  to  Fr.  Pat.  317,544  of  1902  ;  this 

J  .  L29)  is  referred  to.      The  carbide 

work."  at   Odda,  Norway,  when  operations  were  started, 

•  d  10  furnaces,  each  with  a  capacity  of  7 — 8  tons 

»rbide  pet  24  h"ur-i.     Ten  more  furnaces,  of  16 — 18 

ipacity    each,    have    recently    been    added.     The 

ipentare  it   maintained   at   5720°   F.    (3100'   ('.),   the 

elect rodea  of  the  older  furnace*  taking   1100  kilowatts 

•  nr!  newer  one-,  3.VK)  kilowatts.      It  is  stated 

that  th*  radia*ion  of  h<  at  from  the  new  furnaces  is  less 

than  from  a  -team  boiler.     The  hot  gases  from  the  fur- 

•  d  in  the  lime- kilns  instead  of  producer-gas. 

annual  output,  32,0<»0  tons   up  till  recently,  is  now 

irbid        M     I  of  this  carbide  passes  direct 

.  inarnide  works  of  an  Mad  ;>'  i  d  company, 

whi'h  a"  Mfd  time  ha-"  an  annual  output  of  80,000 

tottt,  the  number  of  furnaces  having  been  increased  nearly 

he  opening  of  the  work-  four  years  ago. 


The  nitrogen  used,  Is  prepared  by  the  Linde  process, 
100  tons  of  air  being  liquefied  daily.  The  furnaces  have 
a  capacity  of  1  ton  each  :  the  nitrogen  is  supplied  through 
valves  in  the  side,  and  a  current  at  60 — 75  volts  through 
an  electrode  in  the  centre.  After  about  24  hours  at  1650°  F. 
(900°  C),  the  carbide  is  converted  into  cyanamide,  the 
resulting  product  containing  20  per  cent,  of  nitrogen.  In 
addition  to  these  developments,  a  company  formed  to 
acquire  the  rights  of  the  Ostwald  process  (except  in 
Westphalia  and  Rhineland),  is  erecting  new  works  for  the 
manufacture  of  carbide  and  cyanamide  (and  nitric  acid) 
at  Aura,  Norway,  with  an  estimated  output  of  200,000 
tons  of  calcium  cyanamide,  and  has  acquired  waterfalls 
at  other  places  in  Norway  and  also  in  Iceland,  capable 
of  furnishing  power  for  an  annual  output  of  nearly  2  million 
tons  of  calcium  cyanamide.  Works  are  to  be  erected  at 
Dagenham  on  the  Thames,  at  Trafford  Park,  Manchester, 
in  Scotland,  and  in  Ireland  for  producing  from  calcium 
cyanamide,  12,000,  12,000,  9000,  and  3000  tons  of  nitric 
acid  respectively.  In  the  event  of  the  supply  of  calcium 
cyanamide  being  curtailed  or  stopped,  it  will  be  possible 
to  use  the  ammoniacal  liquors  from  coke-ovens,  blast- 
furnaces, residixal  recovery  plant,  and  gasworks  as  sources 
of  ammonia. — A.  S. 

Water  of  crystallisation  in  sulphates  ;  Determination  of- 


S.    B.    Kuzirian.     Amer.   J.   Sci.,    1913,   36,   401-^05. 
(Compare  this  J.,  1913,  908,  909.) 

Sulphates  are  completely  deprived  of  water  of  crystal- 
lisation when  fused  with  sodium  paratungstate  at  a  dull 
red  heat,  the  proportion  of  water  being  accurately  indicated 
by  the  loss  of  weight.  Even  with  sulphates  which  are 
decomposed  by  ordinary  ignition,  there  is  no  liberation 
of  sulphur  trioxide. — F.  Sodn. 

Tellurous    acid    and    copper    ammonium     tellurite    [from 

residues  from  copper   refining]  ;      Preparation   of . 

G.  0.  Oberhelman    and    P.    E.    Browning.     Amer.    J. 
Sci.,  1913,  36,  399—400. 


Residues  containing  a  large  proportion  of  tellurous 
oxide,  from  the  electrolytic  refining  of  copper,  were  ex- 
tracted with  ammonia,  the  solution  treated  with  acetic 
acid,  and  the  precipitated  tellurous  acid  rodissolved  in 
sodium  hydroxide  and  again  precipitated  with  acetic 
acid.  When  precipitated  cold  and  dried  without  heating, 
the  tellurous  acid  is  readily  soluble  in  alkali  hydroxides, 
but  when  precipitated  in  hot  solution  and  dried  by  heating, 
it  tends  to  become  insoluble.  A  purple  crystalline  double 
tellurite  of  copper  and  ammonium  separated  from  the 
original  ammoniacal  solution  on  standing,  and  an  apparent  ly 
identical  salt  was  obtained  by  the  cautious  addition  of 
acetic  acid  to  an  ammoniacal  solution  of  tellurous  oxide 
and  copper  chloride. — F.  Sodn. 


Arsenic  ;    The  forma  of- 


-.  I.  Orey  and  brown  arsenic. 
V.  Kohlschiitter,  E.  Frank,  and  C.  Ehlers.  Annalen, 
1913,  400,  268—301. 

Both  grey  and  brown  arsenic  are  regarded  as  different 
ultramicroscopic  states  of  division  of  ordinary  metallic 
arsenic.  Grey  arsenic  produced  by  sublimation  or  deposi- 
tion from  carbon  bisulphide  solutions  of  yellow  arsenic — 
hence  in  the  absence  of  foreign  materials  other  than 
the  yellow  arsenic  itself — is  the  coarser,  and  brown  arsenic, 
produced  by  reducing  agents  from  solutions  of  arsenic 
compounds,  the  finer  state  of  division.  The  yellow,  and 
the  metallic  arsenic  are  therefore  the  only  definite  allotropic 
modifications  of  tho  element.  These  views  are  based 
mainly  upon  the  great  difference  in  density  between 
yellow  and  grey  arsenic,  1-97  and  4-7  respectively,  and 
microscopic  and  optical  observations  of  the  formation  of 
tho  latter.— G.  F.  M. 

Phosphorus  ;       Vaporisation   of in   oxygen   and    othfT 

gases.     M.    Centncrszwer.      Z.     physik.     Chem.,     1913, 

85,  99—112. 

Tiik   vapour   pressure  of  phosphorus  was  determined   by 

a  dynamic  method,  using  current!  of  different  gases.     In 

pure;  dry  oxygen  phosphorus  vaporises  according  to  Dalton's 
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law  without  oxidation.  Certain  gases  and  vapours  (e.g. 
ethylene,  phenyl  iodide)  prevent  the  oxidation  of  phos- 
phorus by  air,  but  they  do  not  affect  the  vapour  pressure, 
nor  do  they  have  a  permanent  effect  on  the  phosphorus. 
On  removing  the  negative  catalyst  the  oxidation  recom- 
mences. The  partial  pressure  of  phosphorus  in  hydrogen, 
in  oxygen,  in  illuminating  gas,  and  in  air  (with  a  trace 
of  phenyl  iodide  to  prevent  oxidation)  is  about  0-25  mm. 
at  20°  C.  In  carbon  dioxide,  however,  the  distinctly 
higher  value  of  0-31  mm.  is  obtained. — W.  H.  P. 

Salt  manufacture  at  Carrickfcrgus.     Times,  Oct.  27,  1913. 

[T.R.] 

During  the  last  few  weeks  the  fusion  process  of  salt 
refining  (see  this  J.,  1910,  756,  1104)  has  been  in  operation 
at  the  Carrickfcrgus  plant  of  the  International  Salt  Co. 
The  present  plant  has  a  capacity  of  25,000  tons  per 
annum,  but  it  is  intended  immediately  to  increase  this  to 
56,000  tons. 

Barytes  production  of  Missouri.     U.S.   Geological  Survey 
Report  for  1912.     [T.R.] 

Out  of  a  total  U.S.  production  of  37,478  tons,  Missouri 
produced  24,530  tons  of  barytes,  valued  at  £23,400,  in 
1912.  The  production  during  the  past  year  has  been  the 
largest  for  several  years  and  the  price  has  been  high,  some 
sales  averaging  $7.00  a  ton.  Washington  County  produces 
four-fifths  of  the  output  of  the  State.  Although  Missouri 
has  long  been  a  producer,  few  areas  have  been  exhausted, 
and  sufficient  new  ore  bodies  are  being  developed  each 
year  to  assure  the  maintenance  of  the  present  iate  of 
production  indefinitely. 

Iodincin  Java.     Rev.  Scient., Rep.,  1913,25,352.     Pharm. 
J.,  Sept.  20,  1913.     [T.R.] 

Iodine  is  derived  in  some  quantity  from  the  saline  con- 
stituents of  certain  mineral  springs  in  Java,  where  it 
occurs  chiefly  as  magnesium  iodide,  and  is  precipitated 
from  them  by  means  of  copper  sulphate.  One  Javan 
spring  is  said  to  yield  as  much  as  12  ogrms.  of  iodine  from 
each  litre  of  water.  The  output  of  iodine  from  the  Dutch 
East  Indies  amounts  to  about  30  tons  per  annum.  It 
might  be  much  more  if  more  capital  were  employed  in  the 
undertaking. 

Solubility  of  calcium    sulphite    [in    water    and    in    sugar 
solutions].     Robart.     See  XVII. 

Patents. 

Sulphuric    acid;       Apparatus    for    de-arsenicating  . 

R.  Bithell  and  J.  A.  Beck,  Belfast.  Eng.  Pat.  1500, 
Jan.  18,  1913. 

The  acid  is  introduced  into  the  topmost  of  a  series  of  super- 
posed lead  chambers,  through  a  pipe  extending  nearly 
to  the  bottom  of  the  chamber,  and  overflows  from  a  desired 
level  by  way  of  a  pipe  extending  to  near  the  bottom 
of  the  next,  lower  chamber,  and  so  on.  Hydrogen  sulphide 
is  introduced  into  the  lowermost  chamber  through  a 
horizontal,  perforated  pipe,  and  passes  out  from  the  top 
of  the  chamber  into  the  bottom  of  the  next,  higher  com- 
partment through  a  perforated  inlet  pipe.  The  pipes 
leading  the  gas  from  one  chamber  to  the  next,  are  looped 
outside  the  chambers  so  that  the  loop  of  each  pipe  passes 
round  the  outlet  branch  of  the  next,  higher  pipe,  whereby 
a  layer  of  acid  is  constantly  maintained  in  each  com- 
partment.— O.  R. 

Nitric  acid  ;  Process  for  high  concentration  of  watery . 

H.  Pauling,  Cologne,  Germany,  Assignor  to  Southern 
Electro-Chemical  Co.,  New  York.  U.S.  Pat.  1,074,287, 
Sept.  30,  1913. 

A  mixture  of  aqueous  nitric  acid  and  a  dehydrating 
agent,  e.g.,  sulphuric  acid,  is  passed  through  a  distilling 
column  against  a  counter-current  of  superheated  steam. 
the  vapours  of  concentrated  nitric  acid  are  collected,  and 
condensed  in  stages,  and  the  acid  first  condensed  is  returned 
to  tho  column  for  further  concentration. — A.  S. 


X Uric  acid;    Manufacture  of .     C.  Gasman.     Fr.  Pat. 

457,800,  May  13,  1913.     Under  Int.  Conv.,  Mar.  6,  1913. 

Nitric  acid,  preferably  mixed  with  a  little  sulphuric  acid, 
is  heated  in  a  vessel  fed  with  compressed  air,  and  the 
nitric  oxide  or  nitrous  acid  formed,  it  is  stated,  by  the  com- 
bination of  "nitrous  vapours  "(N205)  "  with  the  air,  is 
converted  into  nitric  acid  in  a  series  of  unheatcd  vessels, 
the  first  of  which  is  supplied  with  compressed  air  and 
steam. — F.  Sodn. 

Hydrochloric  acid  gas  ;  Apparatus  for  the  complete  absorp- 
tion of .     Deutsche  Ton-  und  Steinzeugwerke  A.-G. 

and  T.  Meyer.     Ger.  Pat.  263,651,  April  14,  1912. 

The  gas  issuing  from  the  usual  condensing  apparatus 
passes  through  one  or  more  cylindrical  towers  in  which 
it  is  thoroughly  moistened  by  water  spray  from  a  jet 
fixed  in  the  roof  of  the  tower.  The  gas  inlet  and  outlet 
tubes  both  enter  the  tower  tangentially,  the  first  in  the 
dome-shaped  cover,  and  the  other  a  little  above  the  bottom 
of  the  tower.     (See  also  this  J.,  1913,  285. >— A.  S. 

Pyrites  and  other  metallic  sulphides  ;  Furnaces  for  de- 
composing   .      W.  A.  Hall,  New  York.      Eng.  Pat. 

20,759,  Sept.   11,  1912. 

A  furnace,  of  the  type  in  which  the  material  travels 
over  a  series  of  shelves  provided  with  stirrers,  is  associated 
with  a  system  of  standpipes,  fitted  with  valves  for  con- 
trolling the  supply  of  steam,  air,  and  reducing  gases  to 
the  inlets  adjacent  to  the  various  shelves.  The  sulphides 
whilst  passing  through  the  furnace  are  subjected  to  the 
action  of  steam  and  a  reducing  flame  alternately,  whereby 
hydrogen  sulphide  and  sulphur  are  produced. — O.  R. 

Sulphur;    Production  of .     W.  A.  Hall,  New  York. 

Eng.  Pat.  20,760,  Sept.   11,  1912. 

Hydrogen  sulphide  and  sulphur  dioxide-  are  made  to 
interact  at  300° — 800°  C.  in  the  presence  of  sulphur  vapour 
(50 — 90  per  cent,  of  the  total  mixture)  and  a  little  steam. 

— O.  R. 

Ammonia  and  its  salts  :    Manufacture  of .     T.  Win- 

Stanley  and  F.   H.   Williams,  Manchester.     Eng.   Pat. 
21,304,  Sept.  19, 1912. 

Refuse  nitrogenous  matter,  such  as  waste  from  wool, 
hair,  leather,  or  the  like,  is  distilled  in  a  retort  in  contact 
with  hydrogen,  generated  by  passing  steam  over  red-hot 
iron  turnings,  and  an  electric  current  of  say  12  amps,  and 
150  volts  is  passed  through  the  retort  at  the  same  time 
so  as  to  facilitate  combination  between  nitrogen  and 
hydrogen  ;  the  Issuing  gases  are  returned  into  the  retail 
until  they  are  sufficiently  rich  in  ammonia  and  the  residue 
of  the  distillation  is  recovered  in  the  form  of  animal 
charcoal. — O.  R. 

Amnion ium chloride  ;  Ma n ufadure  of  — —from  amnion iaca I 
liquors  from  the  carbonisation  of  coal,  peat,  etc.  Fr.  Pat. 
457,681,  May  9,  1913.  Under  Int.  Con  v.,  .May  30, 
1912. 

The  ammoniacal  liquor  is  freed  from  tar  ard  from  iron  b\ 
known  methods,  then  neutralist  d  %\ith  hydrochloric  acid, 
and  a  quantity  of  sodium  chloride  or  calcium  chloride 
slightly  in  excess  of  that  necessary  for  converting  the 
other  ammonium  salts  present  into  ammonium  chloride 
is  added.  Ammonium  chloride  is  recovered  fn  in  the 
solution  by  crystallisation  or  by  i  vapi  ration  ai  d  sublii 
tion. — A.  S. 

Hydrogen    under  pretsun    and  at  a   raised  temperatta 

Carrying   out   operations    with  —  ■ — .     [Production     of 

ammonia.]    J.    Y.   Johnson,   London.     From   Badbche 

Anil  in    und    Soda     Fabrik,     Ludwigphafen-on-Rhine. 

Eng.  Pat.  28,200,  Deo.  6,  1918. 

Ikon  vessels  employed  in  operating  with  hydrogen  under 

pressure  and  at   a  high  temperature  are  protected  by 

interposing  an  atmosphere  of  nitrogen  b<  tween  tin  hydro- 

ran,  or  mixture  containing  hydrogen  and  the  wall  of  the 

el.     For  example,   in   the-   production   ol   ammonia, 
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nitrogen  i-  made  to  pass  between  the  wall  of  the  vessel  and  a 
pernors  lining  and  is  then  allowed  to  mix  with  hydro- 
gen in  the  Bpaoe  within  the  lining. — F.  Sodn. 

llydro-jcn  ;     Opanlions    in    which-  -       is   employed    under 

'•in  and  at  high  temperatures  in  iron  lulus  or  vessels. 

.1.   V.  Johnson,  London.     From  Badische  Anilin  und 

Soda  Fabrik,  Ludwigshafen-on-Rhine,  Germany.     Eng. 

P  •     29,260  and  13,268,  Dee.  10.  1912  and  June  7,  1913. 

Hvi'K'iN  under  pressure  may  be  used  in  conjunction 
with  Teasels  constrooted  ol  steel  alloys  ai  temperatures 
eenaiderably  above  460° C,  when  these  alloys  contain 
certain  proportions  of  chromium,  vanadium,  tungsten, 
molybdenumi  or  the  tike.  Suitable  alloys  contain  e.g. 
(1)  \\  In  and  Cr  3  per  cent.,  and  (2)  Cr  2-9  and  C  0-2 
cent.  Alloys  containing  too  high  a  percentage  of 
nickel  should  be  avoided. — -O.  R. 

Aluminium  sulphak  from  its  solution  :   Production  of- . 

I.  P.  Llewellyn,  Goole,  and  Peter  Spence  and  Sons,  Ltd., 
Manchester.    Eng.  Pat.  20.016.  Nov.  20,  1912. 

Ait  MiMi'M  sulphate  is  produced  in  the  form  of  thin 
scales  or  Bakes  by  rubbing  its  solution  in  a  thin  film 
up  >:i  a  surface  of  crystallised  aluminium  sulphate  or 
between  two  such  surfaces,  under  conditions  which  ensure 
rapid  evaporation  and  crystallisation.  For  instance,  a 
hot  concentrated  solution  (sp.  gr.  1 '55  at  the  boiling  point) 
is  distributed  upon  a  revolving  drum  on  which  a  layer  of 
the  crystallised  salt  is  gradually  formed,  and  the  film 
<>f  rotation  is  rubbed  upon  this  layer  or  between  it  and  a 
like  layer  on  a  spreading  device,  the  crystalline  sulphate 
beinc  removed  by  means  of  a  scraper,  but  always  so  as  to 
leave  ■  layer  of  the  material  on  the  drum.  The  product 
is  nadilv  Rotable  and  in  a  suitable  condition  for  subsequent 
drying. — F.  Sodn. 


Hydrogen   peroxide  .     Manufacture  of- 


-.  A.  Hempel. 
Kir-t  Addition,  dattd  July  10,  1912,  to  Fr.  Pat.  445,096, 
Aug.  26,  1911  (this  J.,  1913,  24). 

To  obtain  good  yields  in  the  process  described  in  the  chief 
patent,  tubulures  are  so  arranged  in  the  upper  part  of  the 
apparatus,  that  the  vapours  of  hydrogen  peroxide  are 
removed  without  coming  into  contact  with  the  liquor 
entering  or  leaving  the  apparatus.  Any  mixture  con- 
taining hydrogen  peroxide,  either  alone  or  in  the  presence  of 
aci;  ,  or  alkalis  may  be  dealt  with. — F.  Sodn. 

Hydrogen  j><r<,.ridi  .    Process  and  apparatus  for  the  con 

tinuous  mnri'iftiriurt  of .     Henkel  und  Co.     Fr.  Pat. 

167,090,  May  0,  1913. 

Dn.t  tk    sulphuric    acid    or    other    suitable    electrolyte, 

ted  with  oxygen  under  high  pressure,  is  submitted 

lectrolysii  in  a  tubular  apparatus  which  comprises  an 

oyhnder  (surrounded  by  an  outer  steel  casing) 

•  kining  th'-  anode  (of  carbon,  for  instance),  and  within 

thi",  a  clay  diaphragm  enclosing  a  porous  porcelain  tube 
which  rapports  the  cathode  ('.o.,  a  coil  of  wire).  The 
electrolyte  is  circulated  through  the  apparatus  under  the 

bed  pressure  by  a  set  of  "  montejus  which  at  the  same 
time  saturate  it  with  oxygen.  Openings  are  provided  in 
the  lower  part  of  the  diaphragm  for  the  circulation  of  the 

trolytc  from  the  anode  to  the  cathode  compartment. 
The  -pace  between  the  cathode  and  the  diaphragm  i 

•I    that    the   electrolyte    passes    very    rapidly    over 

the  forrn-r,  and  oxygen  is  [creed  also  into  the  porcelain 

'uh-  kvel  through  the  pores  into  contact  with 

thode.    The    apj.  and     "montejus"    are 

rnaDy  gilded  or  -  lined  to  withstand  corrosion. 

— F.  Sodn. 

Bgd  de  solutions ;    Process  for  stabilising . 

i     Id-     und     Sflber-Scheidc-Anstalf     vorm 
P(  I..    I.-.,   1912. 

HALLqus  p  is  added  to  the  solution.    The 

neutral,  -lowly  bet  onu    acid  on  itand 
*nfl   m''''  Thi     olutioi     an    d 

"  than    •  tu  id   to  the    ame  degr<     by 

ra)  m  id 


Calcium  carboouanamide  ;  Process  for  separating from 

solutions  of  calcium  cyanamide.  0.  Krauss,  H.  Kappen, 
and  Akt.-Ges.  fur  Stickstoffdunger.  Fr.  Pat.  457,582, 
May  7,   1913. 

If  carbon  dioxide  or  gas  containing  carbon  dioxide-  be 
passed  into  a  solution  of  calcium  cyanamidc  to  which 
calcium  hydroxide  has  been  added,  up  to  80  per  cent,  of 
the  cale'um  cyanamidc,  if  is  stated,  can  be  precipitated  as 
calcium  eyanamide-carbonatc,  CaCsN8Oa,  whereas  without 
the  addition  of  calcium  hydroxide  not  more  than  32  per  cent, 
can  bo  t  ht:s  precipitated.  The  eyanamide-carbonatc  can  be 
easily  decomposed,  with  regeneiation  of  calcium  cyan- 
amide,  and  the  process  may  be  applied  to  the  preparation  of 
solutions  of  pure?  calcium  cyanamidc  from  the  crude 
commercial  product   (nitrolim).- — A.  S. 


Dialkali   cyanamides   and   alkali   cyanides ;     Process  for 

making -.     Chem.    Fabr.    von    Heyden    A.-G.     Fr. 

Pat.  457,735,  Ma\  10,  1913.     Under  Int.  Conv.,  Mav  28, 
1912. 

Se>:  Eng.  Pat.  5051  of  1913  ;  this  J.,  1913,  924.  Alkali 
cyanides  are  made  by  treating  cyanamidc  or  its  polymcrides 
with  alkali  metals  or  their  alloys  and  carbonaceous 
materials.— T.  F.  B. 


Aluminium  nitride  ;    Manufacture  of .     Soc.  General 

des  Nitrures.  Fr.  Pats.  457,650,  May  8,  1913  (under 
Int.  Conv.,  May  10,  1912)  and  457,723,  May  10,  1913 
(under  Int.  Conv.,  May  13  and  Dec.  16,  1912). 

(1).  In  the  manufacture  of  nitrides  of  aluminium,  silicon, 
etc.,  produced  by  the  action  of  nitrogen  on  a  mixture  of 
the  oxide  and  carbon  at  a  high  temperature,  it  is  claimed 
that  by  using  a  charge  composed  of  agglomerates  of  the 
oxide  with  an  excess  of  carbon  over  the  quantity  necessary 
for  the  reaction,  the  uniform  passage  of  the  electric  current 
is  ensured,  and  local  overheating  with  resulting  formation  of 
carbide  is  avoided.    ( 2 ).  In  addition  to  using  an  excess  of  car- 
bon in  the  charge,  the  furnace  is  so  designed  that  the  charge 
becomes  progressively  larger  in  cross-section  as  it  passes 
through  the  furnace,  so  that  there  is  always  a  sufficient 
quantity  of  carbon  per  unit  of  cross -sect  ion  to  ensure  an 
uniform    passage    of    the    current.     An    inclined    rotary 
furnace  may  be  used,  the  current  being  introduced  through 
two  conducting  rings,  of  which  the  lower  one  projects  into 
the  interior  of  the  furnace  ;    the  descending  charge  piles 
up  against  the  projection  to  form  a  layer  of  greater  thick- 
ness.    Additional  rings  of  conducting  material,  projecting 
into   the   furnace,   may   be   provided   between   the   two 
electrodes.     Or,  a  fixed  vertical  furnace  may  be  used,  in 
which  the  upper  electrode  acts  as  a  distributing  plate,  so 
that  the  charge  is  directed  against  the  inclined  walls  of  thi' 
furnace  and  forms  a  descending  layer  of  progressively  in- 
creasing cross -sect  ion.     Instead  of  using  an  excess  of  carbon 
in  the  charge,  other  substances  which  are  good  conductors 
may  be  added,  especially  iron  or  its  alloys  or  ores  ;   these 
have  the  additional  advantage  of  exerting  a  favourable 
influence  on  the  reaction  and  they  may  afterwards  be 
separated  magnetically  from  the  nitride.     When  an  excess 
of  carbon  is  used  in  the  charge,  air  may  be  employed 
direct  I  v  as  the  source  of  nitrogen,  the  oxygen  being  removed 
by  combination  with  the  excess  of  carbon  in  the  charge. 

—A.  S. 


Nitrides;    Manufacture  of - 


-.     G.  Coutagne.     Fr.  Pat. 
457,992,  July  25,  1912. 

In  the  manufacture  of  nitrides  by  the  action  of  nitrogen 
at  a  high  temperature  on  a  mixture  of  oxides  and  carbon, 
t  li<-  heating  i  effected  by  means  of  a  high-tension  an- 
produced  in  a  current  of  nitrogen  or  gaseous  mixture 
containing  nitrogen,  travelling  in  the  opposite  direction 
to  the  mixture  of  oxides  and  carbon.  For  example  the 
oharge  is  made  to  descend  a  fixed  vertical  column,  which 
i  provided  with  a  circular  opening  communicating  with 
a  lateral  ohambei  in  which  the  arc,  is  produced.  The 
nitrogen  i-  introduced  in  mch  a  manner  that  the  arc 
rotate*  and  extendi  from  the  first  electrode  to  the  ag 
merated  carbon  forming  the  rim  of  the  lateral  opening, 
this  acting  as  the  second  electrode.     The  highly  heated 
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nitrogen  passes  through  the  opening  into  the  column 
containing  the  charge,  which  is  also  heated  by  conduction 
and  radiation  from  the  second  electrode.  In  another  form, 
a  cylindrical  furnace  slightly  inclined  to  the  horizontal  and 
made  to  rotate  slowly,  is  used.  The  arc  is  produced  in 
the  lowei  part  of  the  furnace,  the  second  electrode  being 
one  of  the  rings  of  agglomerated  carbon  foiming  the  lining 
of  the  furnace.  In  both  cases  the  first  electrode,  from 
which  the  arc  starts,  may  be  water-cooled.  The  process 
may  be  applied  to  the  manufacture  of  all  substances  pro- 
duced by  the  action  of  a  gas  on  a  solid  at  high  tempera- 
tures, provided  the  gas  does  not  attack  carbon. — A.  S. 

Zinc  oxide  practically  free  front  lead  ;    Production  of  - 


fro.n  ores  and  slags  containing  lead  and  zinc.  P.  Schmidt 
und  Desgraz,  Ges.  m.  b.  H.  Ger.  Pat.  261,800,  Oct.  27, 
191 2.     Addition  to  Ger.  Pat,  261,307. 

The  oxide  or  roasted  sulphide  ores  are  fused  with  suitable 
fluxes  and  treated  with  metallic  iron  in  order  to  separate 
the  lead.  For  instance  the  used  mixture  may  be  pass*  d 
through  a  filter  of  metallic  iron.  The  product  is  then 
further  treated  by  the  process  described  in  the  chief 
patent.- — A.  S. 

Lead  oxides  :    Separation  of from  a  mixture  of  lend 

oxide  and  zinc  oxide.  H.  Heimann.  Ger.  Pat.  263,938, 
Nov.   12,  1912. 

The  mixed  oxides  are  treated  with  a  hot  solution  of 
baryta,  which  dissolves  the  lead  oxides.  From  the  solution 
the  lead  is  precipitated  by  barium  sulphide,  barium 
hydroxide  being  regenerated. — A.  S. 

Alkaline-earth  oxides;    Electrochemical  production  of- 


from  a  mixture  of  alkali  salts  and  alkaline-earth  sulphates 
and  carbonates.  W.  Scheermesser.  Ger.  Pat.  263,613, 
July  13,  1912. 

Alkaline-earth  sulphates  and  carbonates  are  mixed  with 
alkali  chlorides,  and  the  mixture  is  fused  and  electrolysed, 
whereby  the  alkaline-earth  salt  is  decomposed,  whilst  the 
alkali  chloride  remains  intact.  Further  quantities  of 
alkaline-earth  salts  may  be  added  as  electrolysis  proceeds. 
From  a  fused  mixture  of  barium  carbonate  and  sodium 
chloride,  for  example,  using  a  graphite  anode  and  iron 
cathode,  it  is  stated  that  a  yield  of  barium  oxide  (at  the 
cathode)  corresponding  to  90—95  per  cent,  of  the  current 
employed  is  obtained. — A.  S. 

Metals    and    metallic    oxides;     Preparation    of in    a 

finely  divided  condition.  H.  Kast.  Ger.  Pat.  263,648, 
Feb.  23.  1912.  Addition  to  Ger.  Pat.  256,962  (this  J., 
1913,  426). 

In  order  to  avoid  separation  of  carbon  in  carrying  out  the 
process  described  in  the  chief  patent,  the  salts  of  the 
aromatic  nitro-acids  are  heated  in  an  atmosphere  of  carbon 
dioxide  or  steam,  or  in  presence  of  oxygen-yielding  sub- 
stances, such  as  weakly  oxidising  gases,  nitrates,  chlorates, 
chromates,  etc.,  especially  ammonium  nitrate. — A.  S. 

Zinc  salts  ;  Electrolysis  of  fused .     Fabrik  Elektrischer 

Ziinder  Ges.  m.  b.  H.  Ger.  Pat,  263,942,  Sept.  25, 
1912. 

In  the  electrolysis  of  fused  zinc  chloride  or  bromide, 
irregularities  occur  owing  to  the  presence  of  water  or  zinc 
hydroxide  in  the  electrolyte.  These  are  avoided,  according 
to  the  present  patent,  by  the  addition  of  aluminium  com- 
pounds, e.g.,  aluminium  chloride.  The  aluminium 
hydroxide  formed  does  not  interfere  with  the  electrolysis, 
and  becomes  again  converted  into  aluminium  chloride, 
p/obably  in  accordance  with  the  equation  : — 
2Al(OH)3+6Cl2=2AlCl3+6HCl+30i, 

The  oxygen  in  part  escapes  in  the  free  state  and  in  part 
combines  with  the  carbon  of  the  anodes  to  form  carbon 
dioxide. — A.  S. 

Nitrogen  simultaneously  with  oxides  of  nitrogen;    Process 

of  obtaining .     Farbwerke   vorm.    Meister,   Lucius, 

und  Briining,  Hochst  on  Maine,  Germanv.  Eng.  Pat. 
3662,  Feb.  i2,  1913.     Under  Int.  Conv.,  Feb.  19.  1912. 

See  Fr.  Pat.  453,845  of  1913  ;  this  J.,  1913,  791.— T.  F.  B. 


Metallic  salts  ;  Deposition  of from  solutions  containing 

them.  H.  Rees,Llansamlet,andH.L.S'.ilman,  Assignors 
to  The  Metals  Extraction  Corporation,  Ltd.,  London. 
U.S.  Pat.  1,074,203,  Sept.  30,  1913. 

See  Fr.  Pat.  433,477  of  1911  ;  this  J.,  1912,  230.— T.  F.  B. 

Metalloidal  material  [boron  suboxide].  E.  Weintraub, 
Lynn,  Mass.,  Assignor  to  General  Electric  Co.,  New 
York.     U.S.  Pat.  1,074,672,  Oct.  7,  1913. 

See  Fr.  Pat.  421,831  of  1910  ;  this  J.,  191 1,  488.— T.  F.  B. 

Electrolysis  of  fused  alkali  chlorides  ;    Apparatus  for 


E.  Steinbuch,  Monthey,  Assienor  to  Soc.  of  Chem. 
Industry-  in  Basle,  Switzerland.  U.S.  Pat.  1,074,988, 
Oct.  7,  1913. 

See  Fr.  Pat.  417,246  of  1910  ;  this  J.,  1911,  27.— T.  F.  B. 

Hydrogen  under  pressure  ;    Working  with .     C.  Bosch 

and  F.  Lapp;-,  Assignors  to  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen  on  Rhine,  Germanv.  U.S.  Pat. 
1,075,085,  Oct.  7,  1913. 

See  Eng.  Pat.  28,200  ot  1912  ;  prccc  ding.—  T.  F.  B. 


Salt  ;    Process  for   making   cubes   or  blocks   of  - 


.  T. 
LichtenbergCT  and  G.  Kassel.  Fr.  Pat.  457,830,  April  1 4, 
1913. 

See  Eng.  Pat.  8903  of  1913  ;  this  J.,  1913,  867  — T.  F.  B. 

Sulphur   and   sulphates  from   solutions   of  polythionaie*  . 

Process  for  making .     W.  Feld.     Fr.   Pat.  457,853, 

March  6,  1913. 

See  Eng.  Pat.  10,147  of  1912  ;  this  J.,  1913,  602.— T.  F.  B. 

Pump   for    corrosive    acids.     Fr.    Pat.    457,936.     See    I. 

[Electrolytic^  apparatus  for  making  bleaching  and  like  fluids. 
En".  Pat.  18,600.     See  VI. 
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Black  glass  ;  Production  of- 


-.    E.  Plenske.    Sprechsaal, 
1913,  46,  612—614. 

The  black  is  obtained  in  a  borax  glass  by  using  manganese 
and  copper  as  stains  instead  of  the  more  usual  manganese 
and  cobalt.  The  proportions  recommended  are  3  per  cent, 
each  of  pyrolusite  and  copper  oxide.  Cuprous  oxide  may 
be  used.— H.  H.  S. 

Patents. 

Glass    furnaces  :     Gas    regenerators    for    production    and 

utilisation  of  poor  gas  applicable  to .     C.   Deselle. 

Fr.  Pat.  457,058,  April  8,  1913. 
The  utilisation  of  low-grade  coals  for  fj<is-fircd  furnaces  is 
facilitated  by  an  arrangement  of  ''reduction  and  dis- 
sociation chambers,"  packed  with  coke,  placed  around 
the  central  combustion  chamber.  The  gaseous  mixture 
of  carbon  monoxide  and  dioxide,  stem),  hydrogen  and 
hydrocarbons  derivt  d  from  the  coal  panes  through  th 
chambers  before  entering  the  oombustion  chamber,  into 
which  the  secondary  air  is  introduced.  Carbon  dioxide. 
organic  Bubetanoee  and  steam  are  reduced  by  the  dewing 
coke.  The  furnace  is  provided  with  a  <=and  bed  on  to 
which  the  glass  falls  in  ease  of  breakage  of  a  crucible. 

— H.  H.  S. 

Silicate  of  magnesium  ;     Employment  of  hydratrd   natural 

for  the  manufacture  of  ceramic  wort,  tracing  chalk 

and  heat  insulator--,  fired  or  unfired.     1.  J.   B.   Darget, 
Fr.  Tat.  166,468,   tune  25.  L912. 
Hydratkd  silicates  of  aluminium  and  magne  ium  acl 
gether  as  mutual  binding  agents,  and  mixtures  of  the  two 
m  varying  proportioni  maj  be  used  for  the  manufacture 
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[Nov.  15,  1913. 


of    different    ceramic    product*.     Also   two   silicates    of 
gnceium  of  different  alumina  content  bind  each  other  ; 
that  which  contain.-  the  most  alumina  and  has  the  lessor 
ity  i-  the  mon  energetic  ooment. — H.  H.  S. 

A"i7»i  ;      Recuperative    non-continuous ,  with  concentric 

chi-       -.   for  th>  ceramic  industry.     A.   Charlier.     Pr. 
457,598,  M  >>  2,  1913, 

Tin:  passage  of  the  flames  and  heated  gasce  through  a 

>n  of  concentric  chambers  enables  the  capacity  of 

the  kiln  to  be  enlarged  at  will  without  increasing  its  height. 

— H.  II.  S. 

Cement -like    i    races,    especially   suitable  for  filling   teeth. 
Morn.     Ger.    Pat.    264,299,    May    23,    1912. 

PRODUCTS  suitable  for  use  as  dental  fillings  aro  obtained 
bv  mixing  niol\  bdie  acid  or  tungstic  acid  or  their  salts 
with  the  usual  double  silicates.  In  place  of  the  above 
arid-,  'h-ir  complex  compounds  such  as  phospho-  or 
i-molybdio  or  -tune-tic  acid  or  their  salts  may  be 
T.'F.  B. 

jlase,  and  glazing*  :  Manufacture  of  white  colouring 
•tcr  for- — --.     K.    Rickmann,    Cologne-Marienburg, 
rmanv.     Bug.    Pat.    27,954,    Dec.    4,    1912.     Under 
Int.  Coin.,  Dec.  4,   1911. 

-       Fr.  l'at.  451,328  of  1912  ;  this  J.,  1913,  604.— T.  F.  B. 


IX.— BUILDING  MATERIALS. 

Patents. 

C*u— Liwf  nafii  Manufacture  of and  the  like. 

EL  K.  Golightly,  Wotton-under-Edge,  Glos.     Eng.  Pat. 
i"'.s:,:,  Dec.  28,  1912. 

A  mixture  of  about  36  per  cent,  of  Portland  cement  and 
15  i  "f  asbestos  fibre,  Ls  mixed  with  water  and 

form-d  into  tiles,  and  these,  after  being  exposed  to  a  damp 
atn>  for  24  hours,  are  "  matured  "  in  an  autoclave 

by  the  action  of  -team  at  a  pressure  of  80  lb.  for  48  hours. 
Th»-  cement  used  should  not  give  an  expansion  exceeding 
S  mm.  by  the  Le  ('hatelier  test. — T.  St. 

■'■ivd  cement  [and  iron  iii  a  blast-furnace];   Production 

of .     J.  \V.  Richards,  South  Bethlehem,  and  W.  S. 

•  hem,  Pa.      U.B.  l'at.  1,073,820,  Sept.  23, 
1913. 

Art.  I  ir  making  iron  and  cement  in  a  single  operation 

■  farm     having  a  basic  lining,  by  adding  sufficient 

lim  produce  a  liquid  dag  of  the  composition  of 

P  ment  clinker.-    \\ .  R.  S. 


Manufacture  of- 


I 
-ulphit 


.    L  P.  Basset.     Pr.  Pat. 
407,-1  ] ,  July   II,   1912. 

manufacture  of  cement    from  clay   and   calcium 

,    the   carbon    ozy-snlphide,    derived    from    the 

n    of    the    calcium    BUlphate,    is    burnt    by 

dditional  air  at  one  or  more  points  in  the  kiln. 

position  of  the  ga  oous   products  may  be  varied 

lently  of  the  regulation  of  the  main  firing,  and 

b   may  \,<-   introduced  <ilher  at   the   end 

beyond  the  burning  /one  or  into  a 
mbu-tion  chamber,  attached  to  the  kiln,  in 
ri t  the  temp  rature  of  the  kiln  i-  not  reduced 
eeeaaary  for  olinkermg  the  oemeut.-  \\ .  ('.  J  J. 

-x    for    rendering-—    impermeabU     '""/ 

preparation   of  water-resisting 
C.     Pierrard     Pr.     Pat. 
.vifi,  Julj   2.*!.  1912. 

■  Lie  by  1 1 1 i x i r i j_'  wit):  it  complex 

tdphonated  fatty  aoid  . 

*bi  iWebut  mposea  by  catalysis  or  by  thi 

■  ■  nl  into  insoluble 
or   othi  r    metallic  oxide, 
may  be  u  ed  and  rendi  red 
'h  them  organk 

of      pho  phoj  lycerii 


acid,"  which  have  tin-  property  of  forming  with  these 
soaps  double  salts  which  are  relatively  soluble. — W.  C.  H. 

Uriels  or  light  atone;    Manufacture  of by  means  of 

blast-furnace  slag.  C.  H.  Schol,  First  Addition,  dated 
April  12,  1913,  to  Pr.  Pat.  437,595,  Nov.  25,  1911  (this 
J.,  1912,  538). 

LlMB,  cement,  and  similar  substances  may  be  used  as 
binding  agents  in  place  of  ground  slag.  The  slag  may  bo 
rendered  spongy  and  porous  by  incorporating  with  it, 
whilst  still  in  a  molten  condition,  natural  pumice  stone, 
quartz  or  other  substances  containing  silicic  acid,  clay, 
etc.  In  disintegrating  blast-furnace  slag  by  the  simul- 
taneous action  of  water  and  compressed  air,  the  fused 
slag  is  spread  on  a  bod  of  moist  sand  or  similar 
material.  The  blocks  of  slag  used  in  the  manufacture, 
immediately  after  being  coated  with  the  binding  agent,  or 
the  moulded  articles,  aro  exposed  to  the  action  of  super- 
heated steam  or  gases  containing  carbon  dioxide.  The 
pulverised  slag  may  be  graded  into  different  sizes,  and 
separated  from  particles  rich  in  iron,  by  subjecting  the 
mass  to  the  action  of  a  jet  of  compressed  air. — W.  C.  H. 

Bricks,  artificial  stone  and  similar  products  ;   Manufacture 

of .     L.  F.  Kaye  (formerly  known  as  L.  F.  Kwiat- 

kowski).     Fr.  Pat.  457,664,  May  8,  1913. 

In  the  manufacture  of  bricks,  artificial  stone,  etc.,  from 
lime  and  sand  or  silicious  material,  part  of  the  latter  Ls 
mixed  either  with  quicklime  in  the  presence  of  an  amount 
of  moisture  insufficient  for  the  hydration  of  the  lime,  or  with 
slaked  lime.  Before  grinding,  the  mixture  is  stored,  in  the 
ease  of  quicklime,  in  presence  of  the  heat  developed  by  the 
hydration  or  otherwise  supplied,  whilst  in  the  case  of 
slaked  lime  the  stored  mixture  is  preferably  but  not 
necessarily  heated.  When  hydration  is  nearly  complete, 
the  mixture  is  ground,  a  further  quantity  of  water  added, 
if  necessary  for  hydration,  and  lastly  the  remainder  of 
the  silicious  material,  together  with  sufficient  water  to 
render  the  mass  plastic.  After  storage  the  mass  is  moulded 
and  the  articles  hardened  by  steam  or  otherwise.  A 
certain  proportion  of  natural  or  Portland  cement  may 
be  added  as  a  binding  agent.     (Sec  also  this  J.,  1904, 1217.) 

— W.  C.  H. 

Plaster  of  Paris  ;  Process  and.  apparatus  for  the  manufacture 

of .     F.  Primat.     Fr.  Pat.  456,550,  April  11,  1913. 

Under  Int.  Conv.,  Jan  27,  1913. 

Tut;  raw  materials  are  fed  into  one  end  of  an  inclined 
revolving  drum,  in  which  they  arc  dried  by  means  of  the 
waste  gases  from  the  burners  used  for  heating  the  actual 
burning  chamber.  The  latter,  which  receives  the  dried 
raw  material  from  the  drying  chamber,  also  consists  of  an 
inclined  revolving  drum  heated  by  gas  and  provided  at  its 
h  tgher  part  with  stool  balls,  which  effect  the  grinding  of  the 
materials,  and  at  its  lower  end  with  perforations  of  various 
sizes  which  effect  the  sifting  of  the  plaster.  The  whole 
process  is  continuous,  and  any  unburnt  or  "dead" 
material  is  delivered  from  the  lower  end  of  the  lower  drum. 

— W.  C.  H. 

Lime  kiln.     L.  Collinet,     Fr.  Pat.  457,505,  May  6,  1913. 

THI  base  of  the  kiln  is  provided  with  a  grating  in  the  form 
of  an  inverted  truncated  cone,  of  which  the  bars  taper  so 
as  to  secure  intervening  gaps  of  uniform  width.  The 
under  side  of  this  grating  communicates  with  channel- 
leading  to  the  outer  air,  and!  his  arrangement ,  together  with 
an  erect  elongated  cone,  pierced  with  holes,  at  the  centre 
of  the  ba  e  of  the  kiln,  seives  to  ensure;  a  uniform  and 
proper  interna]  distribution  of  air.  The  burnt  material 
falls  through  aperture  ,  with  removable  bars,  on  to  shoots 
which  Hi  charge  it  directly  into  waggons,  or  on  to  a 
vibrating    ereen.— -F.  Soon. 

.1/ tutor  for  joining  ami  repairing  II"   refractory  brickwork 
i, I  '•-,/.   .,/<»    .  ili;         I'erghaugCfl.    T(  ielia   m.  b.  H.       GeT, 

Pat.  263,703,  Sept.  24,   I!)  12. 

A  mix  1 1  iM.  of  quartz  ( loo  parts),  iron  ore  (15),  dextrin  ( I"), 
anil  odium  oarbonatt  'Hi  pari  ).  In  the  first  firing  the 
mortar  forms  a  ritreon   mast  which  flows  over  the  urfaceof 

tie-  ma  onry.      A.  S. 
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Fire-brick ;      Process    of    manufacturing    light 


-.  M. 
Hanabusa.  Tokvo,  Japan.  U.S.  Pat.  1,074,618,  Oct.  7, 
1913. 

See  Fr.  Pat,  439,970  of  1912  ;  this  J.,  1912,  723.— T.  F.  B. 

Artificial    stone;     Process    of   making and   product 

obtained  thereby.  S.  Sborowitz,  Berlin,  Assignor  to 
Deutsche  Konit-Ges.  m.  b.  H.,  Stralau,  Germany.  U.S. 
Pat.  1,074,983,  Oct.  7,  1913. 

See  Eng.  Pat.  17,482  of  1912  ;  this  J.,  1913,  869.— T.  F.  B. 

Cement;    Manufacture  of ■  in  rotary  furnaces.     C.  von 

Ritter-Zahonv.     Fr.     Pat.    456,394,    March    3,     1913 
Under  Int.  Conv.,  March  30,  1912. 

See  Eng.  Pat.  13,803  of  1912  ;  this  J.,  1913,  604.-  T.  F.B. 


X.— METALS  ;  METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

BUist-furnace  and  coke-oven  gases  in  metallurgy  ;   Utilisation 

of .     E.  Houbaer.     Iron  and  Steel  Inst.,  Sept.  13, 

1913,  43  pages.     [Advance  proof.] 

The  importance  of  the  temperature  of  combustion  as  a 
factor  in  comparing  the  values  of  fuel  gases  for  various 
purposes,  is  emphasised.  At  the  Coekerill  Works,  Seraing, 
Belgium,  seven  blast-furnaces  with  a  total  capacity  of 
1000  tons  of  pig-iron,  yield  daily  1,800,000  cb.  m.  of  gas, 
the  greater  part  of  which  is  used  directly  for  the  generation 
of  power;  the  surplus  is  now  used  under  boilers;  some 
of  this  will,  in  the  future,  heat  a  metal  mixer.  Five 
batteries  of  coke  ovens,  with  a  total  output  of  800  tons 
of  coke  per  day,  yield  3740  cb.  m.  of  gas  per  hour 
all  practically  utilised;  20-10  cb.  m.  for  power  generation 
and  1660  cb.  m.  for  heating  two  open-hearth  furnaces 
(9  and  12 — 13  tons  capacity  respectively),  two  stoves. 
and  two  reheating  furnaces.  A  gas-holder  of  50,000  cb.  m. 
capacity  is  being  constructed  to  store  at  least  a  portion 
of  the  coke-oven  gas  produced  on  Sundays  and  holidays  ; 
equalise  the  pressure  and  composition  of  the  gas  ;  provide 
a  reserve.  Metal  mixers  heated  by  blast-furnace  or  coke- 
oven  gas,  require  no  regenerative  chambers,  hot  air  from 
the  Cowpcr  stoves  sufficing.  The  chief  advantages  claimed 
for  the  use  of  coke-oven  gas  in  open-hearth  furnaces  (see 
this  J.,  1912,  75;  1913,  235)are:  (1)  increased  production, 
(2)  simplification  in  construction,  (3)  less  repairs,  especially 
to  the  roof  and  chambers,  (4)  possibility  of  using  a  cheaper 
charge,  and  (5)  ease  of  working.  In  the  working  of  a  12- 
ton  furnace  at  Seraing,  the  average  consumption  was 
about  280  cb.  m.  of  coke-oven  gas  per  ton  of  steel.  Coke- 
oven  gas  should  not  be  used  in  engines  but  reserved  for 
operations  where  a  high  temperature  is  required  and 
where  its  calorific  power  can  be  utilised  to  the  fullest 
extent,  In  some  cases  it  may  be  profitable  to  use  blast- 
furnace or  producer  gas  for  heating  the  coke-ovens  and 
so  recover  a  larger  quantity  of  the  richer  coke-oven  gas 
for  special  purposes.  Pitch  from  coke-oven  tar  when 
pulverised  in  special  burners  by  means  of  steam  and 
compressed  air,  may  be  used  for  heating  furnaces  of  all 
kinds.  It  is  estimated  that  for  a  works  producing  1000 
tons  of  pig-iron,  and  1000  tons  of  coke  in  regenerative 
ovens,  the  blast-furnace  gas  would  supply  energy  equal 
to  28,500  horse-power:  the  coke-oven  gas  would  serve 
for  making  625  tons  of  steel  in  open-hearth  furnaces  or  for 
heating  1150  tons  of  ingots  in  reheating  furnaces  :  and 
the  pitch  for  making  150  tons  of  steel  in  open-hearth 
furnaces. — A.  S. 

Iron;    Nitrogen  in .      W.    Herwig.     Stahl   u.    Eisen, 

1913,33,  1721—1726. 

The  gas  contained  in  blisters  formed  on  steel  plates 
during  rolling  and  annealing  was  foiind  to  consist  chiefly 
of  nitrogen;  gases  evolved  during  the  solidification 
of  iron  immediately  after  tapping  from  the  blast -furnace, 
include  large  quantities  of  hydrogen  and  carbon  mon- 
oxide, white  iron  containing  more  hydrogen,  and  hot- 
blast  gray  iron  more   carbon    monoxide.     The    nitrogen 


in  steel  turnings,  by  heating  in  a  current  cf  hydrogen, 
was  reduced  from  0022  to  0006  per  cent.,  and  although 
it  was  not  increased  by  heating  in  a  current  of  nitrogen 
yet  from  a  mixture  of  nitrogen  and  hydrogen  in  equal 
proportions,  in  one  case,  a  steel  with  as  much  as  0052 
per  cent.  N  was  obtained.  The  author  considers  that  a 
similar  reaction  takes  place  in  the  converter.  A  steel 
containing  004  per  cent.  N,  when  tested,  broke  without 
elongation  but  was  improved  by  prolonged  annealing. 

— T.  St. 


W.  R.  Shinier  and  F.  0. 


Steel;    Over-oxidation  of  — 

Kichline.     Trans.    Amer.    Inst.    Min.    Eng.,    1913,    46, 
2361—2377. 

The  extent  of  over-oxidation  of  steels  produced  by  exces- 
sive blowing  in  a  Bessemer  converter,  and  by  other  means, 
has  been  studied  both  chemically  and  micrographically. 
The  experiments  were  on  a  practical  scale  in  a  converter 
blowing  steel  for  the  Duplex  process.  The  highest  oxygen 
contents  obtained,  out  of  about  24  tests,  were  0-074 — 
0064 — 0049  per  cent.,  other  results  ranging  down  to 
about  0-017.  Oxidising  with  ore  gave  lower  results 
than  with  air.  It  was  found  that  de-oxidation  was  in 
all  cases  readily  effected  by  the  addition  of  hot  metal.  As 
might  be  expected,  the  higher  the  carbon  content  of  the 
blown  metal  the  lower  the  amount  of  retained  oxygen. 
It  is  considered  to  be  improbable  that,  under  usual 
Bessemer  and  open-hearth  practice,  with  the  employment 
of  recarburisers,  more  than  0030  per  cent,  oxygen  and, 
under  any  circumstances,  without  recarburising,  more 
than  0075  per  cent,,  can  be  retained.  In  the  analysis 
of  the  test  pieces  for  oxygen  (heating  in  hydrogen)  it  is 
noted,  incidentally,  that  small  amounts  of  manganese 
and  chromium  oxides  are,  simultaneously,  reduced  along 
with  the  iron  oxide. 

Steel ;    Properties  of  liardened  and  tempered  hypoeutectic 

.     H.  Hanemann  and  R.  Kuhnel.     Stahl  u.  Eiesn, 

1913,  33,  1686—1689. 

Seven  pieces  of  steel,  each  5  mm.  diam.  and  200  mm.  long, 
and  containing  C  005, 0085, 0-20, 0-34,  0-44,  0-50,  and  0-65 
per  cent,  respectively,  were  heated  in  a  salt-bath  to 
temperatures  from  750°  C.  to  950°  C.  and,  after  quenching 
either  in  oil  or  water,  were  subjected  to  mechanical  tests. 
They  were  then  heated  to  temperatures  of  from  100°  C.  to 
600°  C,  and  again  mechanically  tested.  The  results,  tabu- 
lated and  graphically  illustrated,  indicate  that  temperature 
has  very  little  influence  for  a  carbon  content  of  005  per  cent, 
but  with  higher  percentages  of  carbon,  a  connection  can 
be  traced  between  the  tenacity  and  the  equilibrium 
diagram  of  iron-carbon  alloys  ;  that  water-quenching,  as 
compared  with  oil,  gives  a  higher  value  at  a  lower  car- 
bon content,  whilst  the  extension  and  reduction  in  area 
remain  constant;  that  the  hardness  increased  up  to  0*44 
per  cent,  of  carbon,  and  then  remained  constant;  that 
maximum  tenacity  was  given  by  a  steel  containing  0-65 
per  cent,  of  ca'bon. — A.  H.  C. 

Phosplwrus  in  vanadium  stiel  and  firro-vanadiuiu  ,    Dtltr- 

mination  of .     C.  F.  Sidener  and  P.  M.  Skartvedt. 

J.  Ind.  Eng.  Chem.,  1913,  5,  838—839. 
The  hydrochloric  acid  solution  of  the  sample  is  treated 
with  aluminium  chloride  (about  0-02  gun.  Al),  nearly 
neutralised  with  ammonia,  the  ironreduoi  d  by  ammonium 
bisulphite  solution,  and  the  aluminium  precipitated 
as  hydroxide  and  phosphate  by  means  of  phenylhydrasine 
(Heee  and  Campbell,  this  J.,  1899,  1053V  After  bofling 
for2mins.,the  precipitate,  whioheentains also  vanadium, 
is  filtered  off,  washed,  dissolved  in  dilute  nitric  acid,  the 
vanadium  oxidised  with  hydrogen  peroxide,  tin-  solution 
boiled  for  5  mine,  withaslighl  excess  of  sodium  carbonate, 
and  the  aluminium  phosphate  ra-preoipitated  by  addi 
dilute  nitric  acid  gradually  until  the  solution  no  loi 

produces  an  immediate  brown  tint  on  turmerk  paper. 
The  precipitate  is  filtered  off,  washed  with  a  1  per  pent, 
solution  of  ammonium  nitrate-,  and  dissolved  in  dilute 
nit  ric  acid.  The  solution  ia  tested  with  hydrogen  pi 
and  the  precipitation  withsodhun  carbonate  and  uitri  teid 
repeated  as  many  times  as  may  be  aeoeasarj  to  obtain 
a   solution   free  from   vanadium.     The-    phosphorn 
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then  precipitated  with  ammonium  niolybdato  and  deter- 
mined   by    the    ntwrnanganirtt'    oxidation    method.— A.  S. 

[fllssT]     Impact  test.*  at  different  temperatures.       L.  Quillet 

and  L   Uevillon.     Rev.   Met..  1909,  6,  94—101. 

The  test-pieces  were  10  mm.  sq.  and  60  mm.  long  and 
were  notehed  to  a  depth  of  2  mm.,  the  notch  being  2  mm. 
wide  and  round  at  t lie  hottom.  The  tests  were  made 
with  a  GnSlery  machine  by  the  drop  method,  the  anvil 
having  an  opening  of  40  mm.  The  thermo-couple  for 
measuring  the  temperature  was  inserted  in  a  hole  drilled 
Erie  from  onr  faee  of  the  test -piece,  to  within  about  3 
mm.  of  the  not  eh.  The  test -pieces  were  heated  in  an  electric 
platinum -resistance  furnace,  then  placed  immediately 
in  the  testing  machine  and  the  tests  begun  when  the  read- 
ins  of  tlu-  galvanometer  began  to  fall.  Five  carbon  steels 
containing  :  C  0-218  to  1-224  per  cent.,  two  nickel-steels 

•  ami  71  per  cent.  Ni)  and  one  nickel-chromium  steel 
\ .    I    18,  I  I  0  86  per  cent.)  were  examined.     The  results 

.iven  in  tables  and  curves.  The  resistance  to  impact 
first  increases  with  rise  of  temperature  and  then 
to  a  minimum.  The  temperature  of 
maximum  resistance  varies  from  150°  to  200°  C.  according 
to  the  character  of  the  steel,  being  higher  in  the  case  of 
the  nickel  and  nickel-chrome  steels,  but  maximum  brittlc- 
oeeun  in  all  cases  at  475°  C.  (incipient  red  heat). 
The  nickel-ohrome  steel  showed  the  least  variation  in 

•ance  to  impact  with  change  of  temperature.     (See 

•Ids  J.,  1910,  1386.)— A.  S. 

Stopper  and  some  of  its  alloys  ;    Variation  of  the  resilience 

of with  the  temperature.     L.  Guillet  and  V.  Bernard. 

nd..  1913,  156,  1899—1901. 

s  irere  mad,-  on  copper,  six  different   brasses,  cupro- 
niekel,  German   silver,   and   two   aluminium-bronzes,   the 
method  employed  beinj;  that    described    previously    (see 
preceding  abstract).     Curve-diagrams   are  given  illustra- 
ting the  results.     Many  of  the  alloys  showed  a  maximum 
r.-sili.-nce  at  about  100° C.  and  all,  with  the  exception  of 
the  cupro-nickel  (Cu  77-9,   Ni  20-2,  Zn   1-7  per  cent.), 
showed  a  maximum  brittleness  beginning  at  300° — 400°  C. 
In  the  case  of  a  brass  free  from  lead  (Cu  90-6,  Zn  9-3  per 
.).  the  brittleness  diminished    considerably    between 
and 900° C,  but  the  maximum  brittleness  persisted 
to  900°C.  in  the  case  of  an  otherwise  similar  brass 
ad  (Cu  90-3,  Zn  8-2,  Pb  1-3  per  cent.).     Brasses 
J0-9  and  70-3  per  cent,  remained  brittle 
.  but  those  containing  Cu  61-6  and  61  "3 
■  '-nt.    respectively   showed    improvement    at    about 
Cupro-nickel   became    brittle    at    about  600°C. 
but  imp-  N' what  at  about  1000° C.    German   silver 

-.11,  Zn  2.1-1,  Ni  19  7  percent.)  was  brittle  from  300°  ('. 
rly  to  the  melting  point  and  was  much  less  resilient 
than  <  upronieke]  at   all  temperatures.      With  one  of  the 
.inium  bronze-  (Cu  90-0,  Al  9-8  per  cent.)  it  was  im- 
resultfl  between  Wi)c  and  800°  C. 
With  the  -.'her  (Co.  88-5,  Al  7-r,,  Fc  3-7  per  cent.) there 
was  a  pronounce, 1   diminution   of  brittleneea    al  700°  C. 

— A.  S 

per  attope ;    Influence  r,J  temperature  on  the  resiliency 

ofinduMrial .    LOufllel  and  V.Bernard     Comptc* 

rend,    1913,    157,    548    550.       (See    also    preceding 

•ion-  were  taken  on  samples  of  bra    , 
md  an  aluminium  bronze  oontaining  It  |»r  cent. 
Bnasi  •  it  watt  again  found  thai  lead  dimimsh< 

•h<r  hot    or    cold      Aluminium  brontu  :     the 

lironu  I.,  nd 
•wre  of  200 *    800°C.  is  reached     Lead 
brittlene- ;   otherwise  tlie  re.-ili. 
below2'"  .  function  of  the  copper  content.-    W.  H.  S. 

of  charcoal  in  fold-bearing  cpanidt    ohttums 

the  prt  qf  M    < . 

'"I  M  1913.     [Advance  proof] 

Tur.author  |    r,recimt;ition  „f  fold  by  eharcoa] 

.  nor  doe    carbon 


graphite)  act  as  a  preoipitant.  Charcoal  which  had  been 
deprived  of  loosely  occluded  gases  in  a  gas  burette  was 
found  to  be  nearly  as  efficient  a  precipitating  agent  as 
before  the  removal  of  the  gases.  With  a  powerful  vacuum 
pump  the  charcoal  lost  only  occluded  air  at  ordinary 
temperature,  but  at  500° C.  gas  was  suddenly  evolved. 
The  residual  charcoal  had  now  almost  lost  its  gold-pre- 
cipitating power,  which  was  however  largely  restored  on 
reheating  it  in  air  to  dull  redness.  The  revivified  charcoal 
on  renewed  exhaustion  in  a  vacuum  again  become  a  feeble 
precipitant.  The  gas  obtained  by  exhausting  at  500° C. 
contained  26  per  cent.  CO,  which,  in  the  author's  opinion, 
is  the  active  agent  in  the  precipitation. — W.  R.  S. 


Silver  plating  ;   Spotting-out  and 


-.  C.  F.  Burgess  and 
L.  T.  Richardson.  Arner.  Inst,  of  Metals,  Oct.  1913. 
[Advance  proof.] 

The  gradual  formation  of  spots  on  plated  articles  ( "spotting- 
out  ")  is  stated  as  being  probably  due  to  galvanic  action. 
The  surfaces  of  brass  castings  often  contain  minute  pits 
or  cavities  which  are  apt  to  enclose  small  quantities  of 
electrolyte  (cyanides),  which  bring  the  brass  and  silver 
into  electrical  contact.  Since  the  electrolyte  is  not  necess- 
arily consumed  in  the  process,  but  may  serve  simply  as  a 
conducting  medium,  it  is  possible  for  a  very  small  amount 
to  cause  extensive  corrosion. — W.  R.  S. 


Mercury ;       Occurrence,    distribution,    and    uses    of  - 
Bull.  Imp.  Inst,,  1913,  11,  479—495. 


A  brief  description  of  the  distribution  of  mercury  ores, 
the  extraction  of  the  metal,  and  its  properties  and  uses. 
The  output  of  mercury  in  the  chief  producing  countries, 
and  statistics  of  imports  and  exports  are  given  in  the 
following  tables  : 


Production  of  mercury. 


1910. 
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Austria-Hungary 

Italy    

Spain 

Chinaf    

Mexico    

United  States    . . 


Metric  tons.    Metric  tons. 


603 
893 
1000 
49 
200 
701 


085 

815 

1055 

95 
723 


1912. 


Metric  tons. 

675 

823 

1035 

112 

857 


*  Estimated  production. 


t  Exports  only. 


1910. 

1911. 

Imports. 

Exports. 

Imports. 

Exports. 

United  Kingdom 
France    

Metric 

ton,. 

1520 

146 

836 

100 

129 

57 

129 

0-3 

Metric 
tons. 
843 

31 

2 

65 

Metric 

tons. 

1587 

196 

919 

106 

108 

4  1  -5 

59 

Metric 

tons. 
1071 

i  .'-rinany     

36 

India   

•> 

1  nion  of  South  Africa 
Australia     

A.  S. 


<  'opper  alloys ;  Approximate  melting-points  of  some 
commercial — ■ — -.  EL  W.  Gillett  and  A.  B.  Norton. 
Arner.  Inst,  of  Metals,  Oct.,  1913.    [Advance  proof.] 

Tin-:  alloys  (except  the  manganese  bronze,  in  which  case  the 
pi  avion  ly  made  alloy  was  melted)  were  all  made  by  melt  ing 
together  the  constituents  in  the  carborundum  crucible 
in  which  the d'-terrn  inations  were  made.  Heating  and  cooling 
ourvi  were  plotted  and  the  temperature  at  which  solidifi- 
cation began  or  fusion  was  completed,  was  taken  an  the 
tat  It  ing -point.  ThecompositioriKivcn  is  that  aimed  at,  and 
i.il  analysis  in   all  oases   (There   it    was   made,  showed 
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that  this  was  very  nearly  attained.     The  results  are  as 
follows  : — 


Percentage  composition. 

M.pt. 

Alloy. 

Cu 

Zn             Sn 

Pb 

°  C. 

Gun  metal 

Leaded  gun  metal     . . 
Eed  brass 

88 

854. 
85 

2 

2 

5 

10 

5 
20 
31 
37 
41 
Al  0-45 

10            — 
9J           3 

995 
980 
970 

Low  grade  red  brass 
Leaded  bronze      .... 
Bronze  with  zinc 
Half  yellow,  half  red 
Cast  yellow  brass     . . 

Naval  brass 

Manganese  bronze    . . 

82 
80 
85 

l'~ 

C( 

61J 

56 

Fe  1-5 

3 
10 
10 

2 

1* 

0-9" 
Mn  0-15 

5 
10 

3 
2 

I  _ 

1 

980 
945 
980 
920 
895 
855 

870 

—J.  T.  D. 

Lead ;     Calhodic   determination  of and  the  analysis 

of  lead  alloys.     R.   Gartenmeister.     Chem.-Zeit.,   1913, 
37,  1281—1282. 

To  separate  lead  quantitatively  at  the  cathode  by  the 
electrolysis  of  the  nitrate,  a  depolarizer  is  necessary  to 
prevent  the  formation  of  peroxide  at  the  anode  and  the 
evolution  of  hydrogen  at  the  cathode.  The  use  of  gallic 
acid  and  alcohol  is  suggested.  For  each  grin,  of  lead  a 
total  volume  of  electrolyte  of  about  125  c.c,  containing 
2 — 2-5  c.c.  of  free  nitric  acid  (sp.  gr.  1-4),  5  grins,  of  gallic 
acid,  and  5  to  6  c.c.  of  alcohol.  Under  these  conditions 
copper  (completely),  silver,  tin,  arsenic,  antimony  and 
bismuth,  are  also  deposited.  For  alloys  containing  lead, 
tin,  and  antimony  the  lead  is  first  precipitated  as  sulphide 
in  alkaline  solution.  After  washing  with  sodium  sulphide 
and  ammonium  chloride  containing  a  little  sulphide, 
the  precipitate  is  dissolved  in  nitric  acid,  the  filter  is 
incinerated  and  the  ash  also  dissolved,  and  after  evapora- 
tion to  dryness  the  electrolyte  is  prepared  as  above. 
In  analysing  ordinary  commercial  alloys  it  is  then  only 
necessary  to  correct  for  any  copper  contained  in  the 
deposited  lead.— W.  H.  P. 

Tin  chlorides  ;     Reduction  of  by  hydrogen  ;     and    a 

new   method  of  effecting  reductions.     F.  Meyer  and    H. 
Kerstein.     Bcr.,  1913,  46,  2882—2887. 

A  long  quartz  tube  closed  at  one  end  is  heated  over  more 
or  less  of  its  height  by  being  introduced  closed  end  down- 
wards into  an  electric  resistance  furnace.  Two  concen- 
tric tubes  pass  into  it,  the  inner  one  reaching  to  near  its 
bottom,  the  outer  one  to  about  the  middle  of  the  heated 
zone,  when  that  has  its  maximum  depth.  Through  the 
inner  tube  and  the  annulus,  gases  can  be  separately 
and  independently  introduced,  and  a  side-tube  in  the  cap 
allows  of  the  exit  of  surplus  gas.  When  stannous  chloride 
is  placed  in  the  quartz  tube,  the  temperature  raised  to 
1000° C,  and  hydrogen  introduced  by  the  long  interior 
tube,  (reaching  nearly  to  the  bottom  of  the  long,  wide, 
quartz  tube),  complete  reduction  ultimately  takes  place, 
without  any  loss  of  stannous  chloride,  any  of  this,  which 
is  vaporised  condensing  in  the  upper  part  of  the  tube  and 
returning  to  the  reaction  zone.     Five  grms.  of  tin  per  hour 


were  thus  obtained.  When  stannic  chloride  vapour 
(alone  or  mixed  with  hydrogen)  was  introduced  through 
the  annulus,  and  hydrogen  through  the  inner  tube,  at 
600°  C,  there  was  complete  reduction  to  stannous  chloride 
higher  up,  and  as  this  sank  into  the  hydrogen  atmosphere, 
it  was  reduced  to  metal ;  in  this  case  2i  to  3  grms.  of 
metal  per  hour  were  produced. — J.  T.  D. 


Soldering  fluxes  for  soft  solder. 
of  Metals,  Oct.,  1913. 


Inst. 


W.  Arthur.     Amer. 
[Advance  proof.] 

Zinc  chloride  is  useless  for  soldering  small  zinc  wires  in 
fuse  plugs,  as  a  small  amount  remaining  after  soldering, 
an  electric  current  will  be  started,  the  zinc  corroded  next 
to  the  solder,  and  again  deposited  a  short  distance  away. 
Ammonium  chloride  also  causes  a  certain  amount  of 
corrosion.  Lactic  acid  and  ammonium  lactate  tarnish 
brass  and  copper  ;  otherwise  they  are  good  fluxes,  as  are 
also  a  solution  of  citric  acid  and  ammonium  phosphate 
solution  for  tin,  copper,  brass,  and  zinc,  but  not  iron. 

— W.  R.  S. 

Colloidal  solutions  of  metals  ;  Electrical  method  of  preparing 

aqueous .     H.  Morris- Aire v  and  S.  H.  Long.     Proc. 

Univ.  Durham  Phil.  Soc,  1912—1913,  5,  68—70. 

Colloidal  solutions  of  gold,  silver,  platinum,  palladium, 
copper,  lead,  iron,  zinc,  tin,  nickel,  aluminium,  magnesium, 
bismuth,  antimony,  and  cadmium,  respectively,  have  been 
prepared  in  a  few  seconds  by  the  electrical  disintegration 
method,  using  a  high  frequency  alternating  arc,  the  leads  to 
which  were  taken  from  two  points  on  the  inductance  of  the 
oscillatory  circuit  of  a  Poulsen  arc  as  used  in  wireless 
telegraphy.  By  varying  the  conditions  it  was  possible  to 
obtain  currents  of  from  0-14  to  15  amperes  and  an  E.M.F. 
of  480 — 4080  volts,  and  colloidal  solutions  showing  a  wide 
range  of  colours  were  thus  obtained  from  several  metals, 
especially  gold,  silver,  and  copper  (see  also  following 
abstract). — A.  S. 


Colloidal  gold  ;  Colour  changes  in  — 
Univ.  Durham  Phil.  Soc,  1912- 


— .     S.  H.  Long.  Proc. 
-1913,  5,  113—118. 


Electrical  migration  and  other  tests  were  made  on 
red,  blue  and  purple  colloidal  gold  solutions  prepared  by 
electrical  disintegration  by  means  of  a  high  frequency 
alternating  arc  (see  preceding  abstract).  The  results  show 
that  the  red  colloid  moves  to  the  cathode  and  is  probably 
associated  with  hydroxyl  ions  :  the  particles  are  very 
small.  The  blue  colloid  moves  to  the  anode  and  is  pro- 
bably associated  with  hydrogen  ions.  The  red  colloid  ifl 
less  stable  than  the  blue,  into  which  it  is  converted  by  the 
action  of  an  electrolyte  or  of  an  electric  field.  The  purple 
colloid  is  a  mixture  of  the  red  and  blue  forms  in  variable 
proportions. — A.  S. 

Mineral  production  of  New  South  Walee  in  1912.     Board  of 
Irade  J.,  Oct.  9,  1913.     [T.R.] 

THE  Report  for  1912  of  the  New  South  Wales  Department 
of  Mines  gives  the  total  value  of  the  mineral  output  of  that 
State  during  1912  as  £1 1,041,43",,  an  inorease  of  £1,883,428 
over  the  value  in  1911.  The  following  table  shows  the 
quantitv  and  value  of  the  output  of  the  principal  minerals 
in  191l'and  1912:— 


Quantity. 

Value. 

1911. 

11112. 

1911. 

1012. 

Cold       

tons 

8,691,604 

12,100 

181,121 

36,354 

17,276 

II, s 

1.767.  196 
75.104 

1,028 

283 

510,878 

9,885,815 

11.034 
165,295 

32. (.77 

17. 251 

345.307 

1,195 

-.      uls 

2.074 

172 

620,518 

i. 
3,167,165 
590,102 
700,853 

1 1.'..  II'. 
209,784 

2,26 

177."',.. 
3(1.  !»so 
307 
2D. 
till 

i.oi.-, 

Copper  (ingots,  matte  and  ore)     

570,701 

Cold     

oz.  line 

70S,  120 

Iron 

silver-lead  (ore,  concentrates,  etc.) 

Silver  (ingots  and  matt*)    

Shale  (oil)  

Tin  (ingots  and  ore)    

tons 

oz. 

tons 

130,708 
264,580 

:(.22 

251   ■ 

T70 

■  "71 

Wolfram      

-I 

Zinc  (spelter  and  concentrates) 

1,760,242 
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The  tin-mining  industry  luis  boon  favoured  by  the 
high  price  oi  the  metal,  and  there  has  consequently 
.  an  increase  in  the  value  <>f  the  production.  The 
vtor  portion  of  the  tin  has,  as  usual,  boon  furnished 
by  the  dredges.  During  the  year  stanniferous  lodes 
have  been  discovered  over  a  tract  of  country  stretching 
northwards  from  Ardlethan,  a  town  on  the  Temora- 
Barcllan  railway  ;  a  considerable  amount  of  massive 
tin  oro.  yielding  from  3(»  to  50  por  cent,  metal,  has  been 
found  on  the  Burface. 

Mitural  production  of  British  India  in  1912.     Roc.  Geol. 

Survey,  India.  1918.     Board  of  Trade  J.,  Oct.  2,  1913. 

fT.K.1 
The  quantities    and    values    of    the    principal    minerals 
raised  in  British  India  in  1912.  a<3  compared  with  1911, 
follows  :  — 


Patents. 

Liquid  or  like  fuel  [in  open-hearth  steel  furnaces] ;    Com- 

hustion  of .     A.  Smith,  London.     Eng.  Pat.  21,243, 

Sept.  18,  1912. 

The  liquid  or  semi  liquid  fuel  is  vaporized  in  a  vessel 
arranged  in  the  waste  gas  tluo,  and  superheated,  but  not 
"  cracked,"  in  the  regonerators.  Por  heating  the  regener- 
ators at  starting,  the  vaporizing  vessol  is  heated  by 
direct  firing  and  tho  vapour  is  burned  in  the  first  regener- 
ator. In  one  arrangement  two  sots  of  regenerators  are 
provided  and  the  currents  are  reversed  periodically,  and 
in  another,  the  currents  are  continuous,  an  air-heating  fluo 
being  formed  in  tho  roof  of  the  furnace,  with  flues  for 
waste-products  and  for  superheating  the  oil  vapours 
beneath  tho  hearth.— A.  T.  L. 


1911. 

1912. 

Quantity. 

! 

Value. 

Quantity. 

Value. 

£ 

£ 

tons 

12,715,534 

2,502,616 

14,706,339 

3,310,365 

07.S. 

583,567 

2,238,143 

590,555 

2,271,806 

galls. 

225,792,094 

884,398 

249,083,518 

975,278 

tons 

3,325,882 

469,235 

1,454,602 

509,824 

(170,290 

648,801 

637,444 

884,404 

cwts. 

14,679 

220,268 

14,798 

217,035 

33,890 

70,552 

43,835 

97,286 

tons 

35,361 

181,989 

25,739 

153,069 

— 

41,660 

— 

10,800 

•arats 

288,213 

67,594 

323,245 

69,547 

tons 

1,308 

99,989 

1,672 

115,200 

— 

9,425 

— 

nil. 

cwts. 

3,707 

24,904 

7,507 

50,944 

tons 

366,212 

34,496 

580,029 

47,044 

— 

11,575 

— 

11,829 

tons 

3,804 

5,072 

2,890 

3,849 

3,490 

1,047 

15,379 

4,614 

carats 

53 

478 

27 

411 

cwts. 

14 

133 

27 

179 

tons 

832 

24,044 

1,135 

41,419 

» » 

2,238 

3,404 

9,619 

13,709 

Coal    

i   

Petroleum 

(a)      

-e  ore  (b)  

petre    

i   

Lead  ami  lead  ore      

Jadestone  (c)   

Ruby,  sapphire  and  spinel 
Tunjrsten-ore     

I'liite     

Tin  ami  tin-ore  (e)     

.-ore  (</) 

•r 

Chromite   

-••lesite      

1'urnonds      

Amber   

izite  

;«r  ore    


(a)  Prices  without  duty.         (b)  Values  f.o.b.  Indian  ports.         (c)  Exports.         (d)  Estimated  values.  (e)  Includes  wolfram. 


No  'jraphite  wa-  produced  in  British  India  during  1912, 
difficulties     in     working    having    stopped    the    mine   in 

Travancorc,  the  only  considerable  producer. 

ml  production  of  Victoria  for  1912.     Board  of  Trade 
.J.,  Oct.  23,  1913.     [T.R.] 

The  Report  for  1912  of  tin  Secretary  of  Mines  for  Victoria 
-  til-  total  value  of  the  minerals  raised  in  that  State 
dnrii  a  1912  M  £2^31,294,  as  compared  with  £2,463,865 
in  the  previous  year.  The  following  table  shows  the; 
output  and  value  of  th<-  principal  minerals  in  1911  and 
1912:— 


Quantity. 

Value. 

1911. 

1912. 

1911. 

1912. 

•     ... 

Coal tons 

604,000 

)-   104 

1 

•- 

166 
400 

17,424 

1,012 

48 

2,430 

10 

2,078 

211 

£ 
2,140,855 
2.070 
289,829 
2,818 
:   117 

1,309 
11- 
498 
140 

1,600 

£ 
2,039,464 
2,200 
268 

5,733 

16, 102 

574 

633 

3,400 

Brown  oral 



,, 
Wolfram 

Magnetite     

■nwttjru  earth  , , 

•     xtracted  from  gold  at  Melbourne  Mint. 

id  and  coppt  r  ammonium  teUmritt 
copper  refining}.     Oberhelman  and 

*nini{.      S"   VII. 


[Steel]  Martin  furnace.  L.  Bodart  and  A.  Gaudry.  Fr. 
Pat.  457,694,  May  9,  1913.  Under  Int.  Conv.,  March  13, 
1913. 

The  gas  and  air  inlets  of  the  furnace  are  placed  in  tho 
same  horizontal  plane  and  are  inclined  downwards  towards 
the  hearth.— W.  R.  S. 


Iron  scrap  and  turnings  ;  Process  and  apparatus  for  melting 

.     W.   Wagner,  Paris.     Eng.   Pat.  5452,  March  4, 

1913. 

Tiik  excess  heat  of  a  furnace  producing  pig  iron  is  utilised 
for  melting  tho  scrap,  previously  made  into  briquettes 
by  a  compressor  fixed  to  the  walls  of  the  furnace. 

— W.  R.  S. 


Iron   and  steel  ;    Process  for  case-hardening .     Gebr. 

Schubert,    Berlin.     Bag.    Pat.    13,805,   Juno    14,    1913. 
Under  Int.  Conv.,  Oct.   15,   1912. 

Tiik  articles  aro  coated  with  a  hardening  composition  and 
surrounded  by  a  layer  of  refractory  material  impregnated 
with  a  hardening  agent,  after  which  a  fire-resisting  mass 
is  applied,  and  tho  articles  heated  in  any  suitable  manner. 

— W.  R.  8, 


Iron  and  steel ;    Cementation  of .     C.  Gendro.     First 

Addition,  dated  March  14,  1913,  to  Fr.  Pat.  453,542, 
April  5,  1912  (this  .!.,  1913,  794). 
'I'm;  carburinng  material  originally  described  is  modified, 
for  the  sake  of  economy,  by  considerably  reducing  the 
amount  of  soya  bean,  and  by  substituting  barium  car- 
bonate for  potassium  carbonate.* — T.  St. 
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Iron  and  steel ;   Making .     J.  R.  Billings,  Assignor  to 

Billings    Process    Co.,    Birmingham,    Ala.     U.S.    Pat. 
1,073,587,  Sept.  23,  1913. 

Carbonaceous  fuel  and  oxygen  or  air  are  introduced 
under  pressure  into  the  molten  metal  in  such  quantities 
as  to  effect  substantially  complete  combustion  of  the 
carbon,  thereby  raising  the  temperature  of  the  mass  and 
obtaining  metal  of  the  desired  grade,  which  is  poured  into 
the  moulds  whilst  still  "  heavily  charged  with  carbon 
dioxide."— W.  R.  S. 

Iron;    Extraction  of free  from  titanium  from  titani- 

ferous  ferruginous  sands.     P.    H.   Ledeboer.     Fr.    Pat. 
456,401,  March  21,  1913. 

The  sands,  after  preliminary  magnetic  concentration,  if 
necessary,  are  intimately  mixed  with  carbon,  or  car- 
bonaceous material,  and  reduced  at  a  temperature  insuffi- 
cient to  melt  the  reduced  iron.  The  resulting  iron  is  either 
powdery,  or  finely  granulated,  whilst  the  titanic  oxide 
remains  unchanged.  The  iron  is  then  separated  by 
electro-magnetic  treatment. — T.  St. 

Metallic  powders  ;    Manufacture  of  solid  bodies  from . 

H.  Leiser,  Charlottenburg,  Germany.     Eng.  Pat.  22,041, 
Sept.  27,  1912.     Under  Int.  Con  v.,  Oct.  2,  1911. 

The  process  is  applicable  to  metals  melting  above  1300°  C, 
and  consists  in  subjecting  a  dry  mixture  of  the  crystalline 
and  amorphous  varieties  of  the  metal,  in  powder  form, 
to  great  pressure,  and  simultaneously  heating  the  mass 
to  a  temperature  which  may  be  far  below  the  melting  point. 
The  amorphous  portion,  which  must  be  considerably 
smaller  in  amount  than  the  crystalline  portion,  is  thus 
rendered  crystalline.  By  varying  the  proportions  of  the 
two  forms,  and  by  regulating  the  pressure  and  heating, 
the  product  can  be  controlled  as  to  density,  porosity, 
resistance  to  chemical  action,  and  the  like. — T.  St. 

Metals     [tungsten]  ;      Method    of    rendering     insufficiently 

ductile ductile.      C.    Trenzen,    Cologne-Braunsfeld, 

Germany.     U.S.  Pat.  1,074,993,  Oct.  7,  1913. 

The  amorphous  metal  is  heated  to  a  high  temperature, 
and  "  at  the  moment  when  it  would  pass  to  the  crystalline 
state,"  is  subjected  to  considerable  pressure.  Amorphous 
tungsten,  for  instance,  is  heated  in  hydrogen  to  about 
950°  C.  for  10  minutes  and  then  subjected  to  pressure. 

— A.  S. 

Gold,  sand,  coal,  and  other  minerals  ;  Apjmratus  for  screen- 
ing and  washing .     R.  W.  Pleasance,  Manor  Park, 

Essex.     Eng.  Pat.  28,675,  Dec.  12,  1912. 

The  apparatus  consists  of  several  adjustable  screens,  the 
inclination  of  which  can  be  varied  according  to  the  angle 
of  repose  of  the  material.  (See  also  Eng.  Pat.  6181  of 
1907.)— W.  R.  S. 

Furnaces  for  heating  or  annealing  plates,  hoop  iron,  wire,  or 
the  like,  in  boxes  or  muffles.  L.  Pletsch,  Taranrog,  and 
M.  Olbrich,  Ekaterinoslaw,  Russia.  Eng.  Pat.  5815, 
March  8,  1913. 

More  uniform  and  economical  heating  of  boxes  and 
muffles  in  annealing  furnaces  is  effected  by  leading  the 
gaseous  products  of  two  fires  into  the  chamber,  at  the 
bottom  and  top  respectively,  so  that  the  gases  mingle, 
and  combustion  takes  place  round  about  the  boxes. 

— T.  St. 

Annealing   furnace.     Allgemeine    Elektricitiits-Ges.     Ger. 
Pat.  264,019,  Nov.  10,  1912. 

Cast-iron  sockets  provided  with  rollers  which  run  on 
rails  supported  on  springs,  are  fixed  to  an  endless  chain 
below  and  entirely  outside  the  furnace.  Bars  bent 
alternately  to  the  right  and  to  the  left  are  fixed  in  the 
sockets  so  that  they  can  be  easily  removed.  These  bars 
project  upwards  into  the  furnace  through  a  slot  in  the 
floor  and  serve  to  support  the  objects  to  be  annealed. 
The  slot  is  closed  as  far  as  possiblo  by  spring  plates 
attached  to  the  sockets, — A.  S. 


Furnace  for  roasting  ore.     E.  Dohet,  St.  Servais,  Belgium. 
Eng.  Pat.   7892,  April  3,   1913. 

In  a  furnace  for  the  roasting  of  blende,  etc.,  consisting  of 
superposed  hearths,  the  gearing  is  so  arranged  that  the 
rakes  which  agitate  and  move  forward  the  ore  are  stopped 
for  a  period  when  they  reach  the  end  of  the  outward 
stroke,  where  they  are  in  contact  with  the  outside  air. 
They  are  thus  cooled  beiore  each  forward  stroke  into  the 
furnace,  and  wear  is  lessened. — T.  St. 

Furnace ;      Continuous    rotary for    the    roasting    of 

blende,  pyrites  and  other  sulphide  ores,  for  chloridising 
copper  residues,  and  for  drying  diverse  materials.  A. 
Lekeu.     Fr.  Pat.  457,566,  May  7,  1913. 

A  rotating  furnace  lined  with  refractory  material  is 
provided  internally  with  helical  projections,  which  serve 
to  agitate  and  feed  along  the  ore.  Heated  air  is  passed 
through  in  the  direction  opposite  to  that  of  the  ore,  and 
the  products  of  combustion  from  a  removable  furnace 
placed  at  the  ore-discharge  end,  pass  through  channels 
in  the  refractory  lining.  The  ore  is  fed  into,  and  dis- 
charged from  the  rotating  furnace,  through  channels 
passing  through  the  lining.  Movable  joints  consisting  of 
several  iron  rings,  serve  to  prevent  loss  of  heated  air  and 
furnace  gases. — T.  St. 

Tilting  furnace  for  smelting  pyrites  and  sulphur  ores. 
E.  Knudsen,  Miihlbach,  Austria-Hungary.  U.S.  Pat. 
1,075,214,  Oct,  7,  1913. 

The  furnace  is  of  the  Bessemer  type,  the  hearth  being 
inclined  downwards  towards  a  well  at  one  side  and  the 
blast  directed  into  the  well.  There  are  two  openings, 
"  angularly  displaced,"  in  the  upper  part  of  the  furnace, 
one  over  the  well  and  the  other  over  the  hearth,  the  former 
being  provided  with  a  cover. — -A.  S. 


Furnace  :    Electric  alternating 


-.  J.  Ballv.  First  and 
Second  Additions,  dated  July  12  and  13,"  1912,  to  Fr. 
Pat.  432,151,  July  11,  1911  (this  J.,  1912,  32). 

(1)  The  furnace  is  employed  for  the  manufacture  of  steel, 
the  wells  being  connected  together  at  the  lower  parts  by 
a  hollow  annular  base  in  the  centre  of  which  is  a  fan  for 
producing  a  current  of  air  through  the  base.  The  annular 
wall  of  the  furnace  is  surrounded  by  spaces  which  form 
an  insulating  sheath  of  air.  These  spaces  may  form 
hoppers  for  heating  the  charge,  and  from  which  the  material 
passes  to  the  base.  The  annular  working  chamber  is 
covered  by  an  arch  formed  of  sectors,  and  provided  with 
working  doors.  The  vertical  cross-pieces  of  the  furnace 
are  connected  together  by  resistances  which  form  an 
auxiliary  heating  circuit.  (2)  The  inductor  has  a  conical 
form,  fitting  into  a  space  of  corresponding  shape,  so  as  to 
facilitate  the  tilting  of  the  furnace. — B.  N. 

Blast-furnaces ;     Oxygen    or    oxygenated    air    mixed    with 

steam  or  carbon  dioxide  as  a  blast  for .     L.  F.  C. 

Girardet.     Fr.  Pat.  457,645,  April  25,  1913. 
The  blast  is  composed  of  a  mixture    of   oxygen    (or   air 
enriched    in    oxygen)    with    steam  and    carbon    dioxide 
in  such  proportions  that  the  temperature  at  the  zone  of 
the  tuyeres  remains  normal. — W.  R.  S. 

Threads,  or  hairs,  of  lead,  or  other  meial,  or  alloy  ;  Apparatus 

for  the  manufacture  of  fine .     E.    H.   Strange   and 

H.  E.  Coley,  London.  Eng.  Pat.  7140,  March  25,  1913. 
Improvements  in  the  apparatus  described  in  Eng.  Pat. 
6630  of  1907.  From  the  bottom  of  the  vessel  containing 
the  molten  metal  issues  a  vertical  pipe  opening  at  its 
lower  end  into  a  horizontal  pipe  provided  with  line  i>er- 
forations.  The  metal  issues  from  the  perforations,  under 
considerable  pressure  due  to  the  head  of  molten  metal,  m 
fine  streams  which  are  received  en  a  moving  aotW 
metallic  surface.     A.  S. 


Ores;    Apparatus  for  the  treatment  of 


G;    Mitchell, 


Los  Angeles,  CaL  U.S.  Pat.  1,074,282,  Sep,,  no,  1913. 
A  COMBINKI)  smelting  and  converting  furnace.  The 
converter  section  is  removable  ami  its  open  top  registers 
with  an  Opening  in  the  bottom  of  <»nc  end  of  the  smelting 
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furnace.  A  trough  attending  lengthwise  of  the  Bmelting 
furnace  and  communicating  with  the  hearth  thereof, 
discharge  into  the  converter  section  and  is  provided 
also   with   .1   discharge  spout    between   the  hearth    and 

the  converter,  so  that  matte  may  he  tapped  from  the 
trough  into  a  hulle  and  afterwards  discharged  into  the 
converter.  —A.  S. 


■nd  th-  lite  ;   Method  of  treating 


-.     N.  Q  Christen  - 
Salt   Lake  City.   Utah.     U.S.   Pat.   1,075,011, 
Oct.   7.    1911. 

Thk  crushed  ore  after  being  moistened  witli  a  portion  of  a 
relatively  concentrated  solution  of  "at  least  one  of  the 
common  chlorides,"  is  roasted,  the  volatilised  products 
and  acid  fumes  are  condensed  in  another  portion  of  the 
solution,  and  this  solution  is  then  used  for  leaching  the 
■    lore.      \.  S. 

Copper  alio;/.     W.    F.   Nolan,  St.  Paul,  Minn.     U.S.  Pat. 
1,074,285,  Sept.  30,  1913. 

As  allov  of  Cu  9815,  Bin  1-48,  V  0-25  and  Al  0-12  per 

cent.— A.  S. 

riferous  materials  ;    Cyclic  process  of  extracting  metals 

from .     A.    David,    Brooklyn.    X.Y.,    Assignor    to 

'.Midland  Ores  and  Patents  Co.,"  New  York.     U.S.  Pat. 
1,075,093,  Oct.  7,  1913. 

OipKiFERots  material  containing  silver  is  leached  with  a 
solution  containing  a  ferric  salt,  a  solvent  of  silver  chloride, 
e.g.,  sodium  chloride,  and  free  acid  ;  the  solution  is  treated 
with  electrolytic  iron  to  precipitate  the  copper,  and  is  then 
sleetrorj  -  to  deposit  iron  in  a  highly  reactive  form 

and  regenerate  the  solvent  ready  for  leaching  a  further 
quantity  of  cupriferous   material. — A.  S. 

:lhr   oxides  ;     Electro  metallurgical  process  of  reducing 

.     D.   A.   Lyon,   Palo  Alto,  and  E.   R.  Cox,  jun., 

hVroult,  Cat     U.S.  Pat.  1,075,295,  Oct.  7,  1913. 

Thf.  oxide  ore,  mixed  with  suitable  fluxes  and  with  carbon, 

1   to   pass   down  a  stack  in   which   reduction   is 

effected,  and  in  a  chamber  below  the  stack  the  resulting 

metal  and  slag  are  melted  by  the  application  of  an  electric 

current.     Above  the  surface  of  the  charge  in  the  stack, 

air  is  introduced  in  quantity  sufficient  to  burn  a  portion 

of  the  carbon  monoxide  produced,  and  the  hot  products 

mLu-tjon  an-  need  to  preheat  the  charge  of  ore  and 

A.  B. 

Argentiferous  lead  and    blende;    Extraction  of when 

ntained    together    in    ores.     E.    Langguth.     Fr.     Pat. 
'.  April  10,  1913. 

Iiik  on  i-  fused  with  zinc  chloride,  and  the  molten  mass 
poured  into  water.  After  separation  of  the  solid  matter, 
the  lead  is  recovered  from  the  hot  aqueous  solution,  either 
by  fractional  crystallisation  of  the  lead  chloride,  or  by 
■  with  zinc.  When  the  lead  content  is  high, 
it  may  be  partially  precipitated  from  the  fused  mass  by 
leant  of  zinc  before  pouring  into  water. — T.  St. 

/  /■     ovimg  lie  reducing  gates  from  vertical  muffles 

in     tat     .  rlrnrlion     of— — .      A.      Pvoitzhcim.      Fr.    Pat. 
il   14,    I!<1 3. 

ndJng  almost  the  length  of  the  muffle, 
rmed  in  the  centre  of  the  charge,  by  division  walls  of 
rial.    These  walls  are  composed  of  orer 

lapping  Sections,  like  the  lints  of  S  Venetian  blind,  to  allow 
»h*  frw  passage  of  the  carbon  monoxide  and  zinc  vapours 
brio  th-  ,nd   thence  to  the  condon 

The  Oblique  arr&n^-miti:    of  the   portions  of  the  divi 
walls  allow-  of  the  eagy  removal  of  slag  obit  nut  km*.      T.  St. 

I't'S'a*   for    eliminating    zinc   from . 

H    ■    L   Beret.     Fr.  Pat.   157,707,  July  IS,  1012. 

•     h  in  rim   sulphide  or  oxide  are  heated  in 

-  vtth  metallic  iron  by  which  the  rittc  in  liberated 

*n''  Perrons  oxide  and  carbon  may 

r*.  „,«|._ w.  R.  8. 


Volatile  metals  [zinc]  ;    Electro!  her  mat  manufacture  of . 

F.   Tharaldsen.     Fr.   Pat,   457,859,   March  31,   1913. 

A  bath  of  fused  slag  is  employed,  and  to  prevent  the  forma- 
tion of  dust  the  charge,  mixed  with  pulverised  slag  or 
slagging  materials,  is  introduced  below  the  surface  of  the 
slag.  The  mixture  of  ore  and  liquid  slag  forms  the  heating 
resistance. — B.  N. 

Fine  ores,  pyrites  residues,  and  other  materials  utilisable 

in  furnaces  bu  agglomeration  ;  Method  of  briquetting . 

Briick,  Kretschel  und  Co.     Fr.  Pat.  457,245,  April  29, 
1913.     Under  Int.  Con  v.,  May  9,  1912. 

Fixe  ores,  etc.,  are  intimately  mixed  with  the  dust  separ- 
ated in  tho  dry  cleaning  of  blast-furnace  gas,  the  mixture 
is  pressed  into  briquettes,  and  subjected,  in  autoclaves, 
to  the  action  of  superheated  steam  at  6  to  8  atmospheres 
pressure. — T.  St. 

Ores;  Agglomeration  of  ■ 


-.     A.  G.  Andersson.     Fr.  Pat. 
458,066,  May  20,  1913. 

Moistened  fines  are  formed  into  lumps  by  treatment 
in  movable  or  rotatory  cylinders  or  on  any  form  of  shaking 
device.  A  cementing  agent  may  be  added,  and  the  material 
dried  in  any  manner. — W.  R.  S. 

Agglomeration  of  flue-dust.     F.  Dahl.     Ger.  Pat.  264,802, 
June  27,  1912. 

Finely  divided  compounds  of  iron  or  manganese,  of  a  lower 
degree  of  oxidation,  are  used  as  binding  agents,  and  the 
mixture  after  being  formed  into  briquettes  is  subjected 
to  an  oxidising  flame  or  to  a  current  of  air  enriched  in 
oxygen  at  a  high  temperature  in  order  to  oxidise  the  added 
iron  or  manganese  compounds,  whereby,  it  is  stated, 
briquettes  of  great  strength  are  obtained. — A.  S. 

Ores ;     Concentration    of .     H.     H.     Greenway    and 

A.    H.    P.    Lowrv.     Fr.    Pat.   458,051,   Mav   19,    1913. 
Under  Int.  Conv.,  May  24,  1912. 

A  flotation  process  using  a  warm  solution  of  sodium 
bichromate,  together  with  a  frothing  agent  such  as 
eucalyptus  oil.  The  selective  action  of  this  medium  on 
finely  divided  sulphides  is  claimed  for  their  separation. 

— \V.  R.  S. 

Furnaces  for  metallurgical  purposes  ;  Begenerative  open- 
hearth  [Siemens- Martin] .     K.  Albert,  Amoneburg, 

Germany.     Eng.  Pat,  28,960,  Dec.  16,  1912. 

See  Fr.  Pat.  451,797  of  1912  ;  this  J.,  1913,  662.— T.  F.  B 

Case-hardening  process  for  articles  of  iron,  steel,  and  steel 
alloys.  F.  Giolitti,  Turin,  Assignor  to  Soc.  Anon. 
Italiana  (!io.  Ansaldo  Armstrong  &  Co.,  Genoa,  Italy. 
U.S.  Pat.  1,074,114,  Sept.  30,  1913. 

See  Fr.  Pat.  434,443  of  191 1  ;  this  J.,  1912,  341.— T.  F.  B. 


Cementation;     Product  for   effecting- 


-.     H.    Redman 
Fr.  Pat.  457, 145,"  April  25,  1913. 

See  Eng.  Pat.  8596  of  1913  ;  this  J.,  1913,  980.— T.  F.  B. 

Armour  plates  and  other  steel  articles  ;  Manufacture  of . 

Vickers,  Ltd.     Fr.  Pat.  457,548,  July  12,  1912. 

See  Eng.  Pat.  885  of  1912  ;  this  J.,  1913,  607.— T.  F.  B. 

Treating  materials  [ores,  etc.];    Process  of .     F.   W. 

Yost,  Chicago.     U.S.  Pat.  1,074,150,  Sept.  30,  1913. 

See  Addition  of  June  28,   1910,  to  Fr.  Pat.  417,037  of 
1910;  this  .1.,   1911,  10.— T.  F.  B. 

Alloy  of  zinc.     T.  A.  Baylies,  Warwick,  Assignor  to  B.  G. 
(lark,  London.     U.S.   Pat.   1,074,234,  Sept.  30,  1913. 

Eng.  Pat.  12,457  of  1911  ;  this  J.,  1912,  647.— T.  F.  B. 

Furnaces  for  roasting,  smelting,  or  otherwise  treating  ores. 
The    Oil-Flame    Furnace   Co.,    Ltd.     Fr.    Pat.    456,530, 
April   11,    1913. 
See  Fn<_'.   Pats.  10,564  and  27,531  of  1912;    this  J.,  1913, 
HI— T.  F.  B. 
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Electrolyte  for  use  in  eleclrometallurgical  processes.     N.  H.  M. 
Dekker.     Fr.   Pat.  457,816,  July  22,   1912. 

See  Eng.  Pat.  17,836  of  1912  ;  this  J.;  1913,  662.— T.  F.  B. 

TAght  metals,  pure  anhydrous  caustic  alkalis,  and  alloys  of 
light  metals  ivith  heavier  metals  ;  Processes  and  apparatus 

for  making and  for  treating  these  alloys  to  obtain 

other    products.     E.    A.    Ashcroft.     Fr.    Pat.    457,817, 
Feb.  14,  1913. 

See  Eng.  Pats.  1001,  1003,  and  1004  of  1912;    this  J., 
1913,  199,  200.— T.  F.  B. 

Furnaces  for  melting  and  alloying  metals  in  vacuo.  W.  S. 
Simpson.  Fr.  Pat.  457,862,  April  4,  1913.  Under  Int. 
Conv.,  May  21,  1912. 

See  Eng.  Pat.  12,067  of  1912  ;  this  J.,  1913,  755.— T.  F.  B. 

Operations  in  which  hydrogen  is  employed  under  high 
pressure  and  at  high  temperatures  in  iron  tubes  or  vessels. 
Eng.  Pats.  29,260  and  13,258.     See  VII. 

Preparation  of  metals  and  metallic  oxides  in  a  finely  divided 
condition.     Ger.    Pat.   263,648.     See  VII. 

Production  of  Portland  cement  [and  iron  in  a  blast  furnace]. 
U.S.  Pat.  1,073,820.     See  IX. 


XL— ELECTRO-CHEMISTRY. 

Electrolytic  oxidation  of  toluene.     Fichter.     See  III. 

Patents. 

Electrolytic  decomposition.     E.   Higgins,   Liverpool.     Eng. 
Pat.  22,280,  Oct.  1,  1912. 

The  current  is  conveyed  through  converging  jets  of  the 
electrolyte.  At  the  moment  the  jets  impinge,  the  pro- 
ducts of  electrolysis  are  projected  away  from  the  sphere 
of  electrolytic  action. — B.  N. 

Electrolytic  condenser.  C.  J.  Zimmerman,  Niagara  Falls, 
N.Y.,  Assignor  to  General  Electric  Co.  U.S.  Pat. 
1,074,231,  Sept.  30,  1913. 

An  alternating  current  rectifier  comprising  an  aluminium 
electrode  with  a  co-operating  one,  in  an  electrolyte  con- 
sisting of  an  aqueous  solution  of  an  oxyacid  of  boron, 
a  borate  and  glycerin. — B.  N. 

Electrolytes  ;   Apparatus  for  fusing 


-.  H.  R,  Carveth, 
Niagara  Falls,  N.Y.,  Assignor  to  The  Roessler  and 
Hasslacher  Chemical  Co.,  New  York.  U.S.  Pat. 
1,074,408,  Sept.  30,  1913. 

The  melting  pot  has  out-turned  edges,  and  is  enclosed  in 
a  water-jacket  having  correspondingly  in-turned  edges  for 
cooling  the  walls  of  the  pot.  Terminals,  attached  to  a 
source  of  electrical  energy,  are  supported  on,  but  electric- 
ally insulated  from,  the  pot,  and  are  connected  with 
holders  supporting  a  number  of  groups  of  horizontally 
and  vertically  adjustable  electrodes  of  opposite  polarity 
which  dip  into  the  charge.  The  holders  are  provided  with 
clamps,  so  that  the  electrodes  may  be  adjusted  and 
replaced  without  interruption  of  the  electric  current. 

—B.N. 

Crucibles  for  electric  furnaces.  The  Morgan  Crucible  Co., 
Ltd.,  and  C.  W.  Speirs,  London.  Eng.  Pat.  24,626, 
Oct.  28,  1912. 

The  crucible  is  provided  at  its  upper  end  with  an  extension, 
of  larger  sectional  area  than  the  rest  of  the  body,  for 
maintaining  this  part  relatively  cool,  and  one  of  the 
terminals  of  the  current  is  attached  to  this  portion.  The 
crucible  may  also  be  provided  with  a  lip  or  spout. — B.  N. 

Resistances ;      Composition     for    electrical 


Grabham,  Wellington.  N.Z.     Eng.  Pat.  27.500,  Nov.  29, 
1912. 

A  mixture  of  manganese  oxide,  2  drms..  zinc  oxide 
2  drms.,  sodium  silicate  in  the  viscous  state,  100  minims, 
and  brass  filings,  2 J  to  3£  drms. — B.  N. 


Resistances  ;     Electric    heating applicable    to    electric 

furnaces.     Soc.  Generate  des  Nitrures.     Fr.  Pat.  458.031, 
July  26,  1912. 

The  wall  of  the  cylindrical  furnace  is  constructed  of  wedge- 
shaped  sectors  which  constitute  the  heating  resistance. 
The  ends  of  the  cylinder  are  formed  of  the  sectors,  a  and  b, 
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arranged  alternately,  and  between  the  two  ends,  the 
sectors,  c,  are  placed  as  shown  in  Fig.  4,  the  intermediate 
portion  of  the  resistance,  smaller  in  cross-section,  being 
covered  with  refractory  material.  The  sectors,  c,  may 
be  perforated  with  channels  parallel  to  the  longitudinal 
axes  of  the  sectors,  or  may  be  furnished  with  longitudinal 
grooves,  so  that  on  assembling  the  pieces  circular  channels 
are  formed  which  are  filled  with  non-conducting  material. 
In  the  ends,  formed  of  the  sectors,  a  and  b,  non-conducting 
elements  may  be  introduced,  thus  forming  alternating 
zones  which  are  bad  and  good  conductors  of  the  electric 
current,  and  permitting  of  the  employment  of  polyphase 
currents.  Some  of  the  sectors,  c,  may  also  be  of  non- 
conducting material,  and,  by  arranging  these  in  the  form 
of  a  helix,  the  total  length  of  the  resistance  may  be  reduced. 

—B.N. 

Ozone  ;    Process   of  producing and  separating   gases. 

H.    Dumars,    Glen   Ridge,    N.J.     U.S.    Pat.    1,074,106, 

Sept.  30,  1913. 
Air  cooled  to  a  temperature  at  which  ozone  will  liquefy, 
whilst  oxygen  and  nitrogen  remain  gaseous,  is  caused  to 
flow  through  an  ozoniser,  and  the  liquid  ozone  and  residual 
gases  are  collected  separately. — F.  Sodn. 

Ozoniser.  F.  H.  Richards,  Hartford,  Conn.,  Assignor  to 
J.  P.  Morris,  New  York.  U.S.  Pat.  1,074,462,  Sept,  30, 
1913. 
A  pair  of  concentric  tubes,  approximately  equal  in  length, 
and  enclosing  between  them  an  annular  air  space,  is 
arranged  so  that  the  outer  tube  extends  above  the  inner. 
A  pair  of  self-adjusting  rings  is  fitted  to  the  tubes,  the 
upper  ring  for  the  outer  tube  having  a  tube-bearing  shelf 
on  the  inner  side,  and  the  lower  ring  for  the  inner  tube 
having  a  tube-bearing  shelf  on  the  outer  side.  The  rings 
are  supported  by  a  frame  comprising  a  continuous  annular 
bearing  surface  for  the  lower  ring,  and  a  number  of  pillars 
for  supporting  the  upper  ring.  Between  tin-  two  rings 
and  the  pillars,  air-outlet  spaces  are  arranged,  and  an 
air-passage  is  provided  over  the  up]>er  end  of  the  inner 
tube.— B.  N. 

Ions  ■    Apparatus  for  the.  measuremenl  of .     Siemens 

and  Halske  A.-G.  Fr.  Pat.  458,078,  May  20.  1913. 
Under  Int.  Conv.,  May  21.  1912. 
The  common  envelope,  10,  8,  2,  encloses  a  battery,  an 
air  condenser,  and  an  electrOBOOpe  forming  an  electro- 
static measuring  instrument.  The  negative  terminal  of 
the  battery  is  connected  with  the  earth,  and  the  positive 
terminal  with  one  electrode,  5,  of  the  air  condenser,  the 
other  electrode.  6,  being  connected  with  the  rod,  14, 
carryiiiL'  the  leaf,  15,  of  the  electroscope.  The'  rod,  14,  i- 
attached  to  a  dispersion  rod,  19,  which  may  be  o4  rariabte 
length,  and  surrounded  by  a  removable  gas-tight  vessel, 
20,  provided  with  opening.  21.  for  the  introduction  of 
the  ionised  gas  or  emanation.      The  plates,  o  and  6.   may 
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be  coated  with  a  substance  of  constant  radio-activity.  In 
an  alternative  form  the  electroscope  is  replaced  by  a  bi- 
polar electrometer  for  measuring  the  intensity  of  ionisation, 


e.g.,  of  Rontgcn  rays,  one  of  the  quadrants  being  connected 
with  a  radiation  vessel,  into  which  the  rays  penetrate,  above 
the  electrometer.  The  apparatus  also  comprises  an 
interrupter  for  the  electrometer,  by  means  of  which  the 
tension  between  the  plates  of  the  air  condenser  may  be 
measured,  and  the  tension  between  the  dispersion  rod  and 
the  earth.— B.  N. 

EUrtrolyte*  for  galvanic  batteries.     W.  H.  Lowe,  Brondes- 
burv.     Eng.  Pat.  27,634,  Nov.  30,  1912. 

See    UJB.    Pat.    1.043,328  of    1912;    this  J.,  1912,   1136. 

— T.  F.  B. 

/  of- 


■.     H.  M.  L>u  JioLs,  Detroit. 
9.   Pat.    1,075,026,  Oct.  7,  1913. 

Bog.  Pat.  1420  of  1913  ;  this  J.,  1913,  873.— T.  F.  B. 

Electrolysis,       /'  of and     apparatus     therefor. 

K.  S.  Guitcrman.     Fr.  Pat.  466,601,  April  10,  1913. 

Pat,  1,062,966 of  1913 ; this  J., 1913,703.— T.  F.  B. 

to  U'/hl  with  aluminium  electrode*  and  OCetont 
Stille.      17.    Pat.   457, 616,   April    14, 
1913.    Under  Int.  Cony.,  April  24,  1912. 

S«r.  b  •   Pat  9060  of  1911 ;  thi-  .].,  1913,  873.— T.  P.  I;. 

h.hrtric 


EUetrochtmital  ,  ,,f  nUmlint  earth  Oxides  from  a 

f  alkali  I  alkalim  earth  tulphatee  and 

'13.613.     See  VII 
EUetrrAy.xA„ff„  ■<,\;-\:      SeeYEti 


-.    Conrp.  J-  i  ponr  ['Exploit. 

'I  tt-Hou  '"i;.     Fr.    Pat.    166,488 

April    Jf..    KM3. 

BmI  I  US  of  1913;  thi  J., 1913,75*.-  T.  F.  p.. 

■r<r,-i    hydra  '.,    ,/,,.', ,,/,,/ ,,     ,,,/„,  I  ,,,n    0j 

P       264,019.     Set   111. 

apparatus  f,,r  mal  ing  bleaching  <n,tl  Uh  fluid*. 
Pal     18,600.     8et   \'I. 

f  hydrogen   peroxidt      Pr    Pal 
167,696.     Bet  VII. 


XII.— FATS;    OILS;    WAXES. 

"  Chlorine   value "  as  a  new  oil  constant.     A.   Zlataroff. 
Z.  Unters.  Nahr.  Genussm.,  1913,  26,  348—349. 

A  preliminary  notice  of  a  method  for  determining  the 
chlorine  absorption  value  of  oils,  using  phenyl-iodo- 
chloride  (C6H61C1S)  as  the  chlorinating  agent.  In  experi- 
ments  with  samples  of  triolein  (not  quite  pure),  "  chlorine 
values  "  varying  between  273  and  300  were  obtained. 

— N.  C.  A. 

Copra  and  margarine  and  the  rise  in  the  price  of  cocoa-nut 
oil.     Times,  Oct.  20,  1913.     [T.R.] 

The  comparative  scarcity  of  copra  in  view  of  the  increasing 
demand  for  margarine,  has  caused  a  great  rise  in  its  price. 
In  every  quarter  where  copra  is  bought  and  sold,  and  even 
in  Japan,  despite  the  popularity  of  the  soya  bean,  plant 
for  the  manufacture  of  eocoanut  oil  is  being  rapidly 
erected.  To  extract  the  oil  the  copra  is  milled,  the 
resultant  meal  steamed  and  formed  into  cakes  and  the  oil 
squeezed  out  by  hydraulic  pressure.  This  is  done,  not 
upon  the  spot,  but.  by  a  limited  number  of  refiners  in 
Europe  and  America. 

Cocoanut  oil  has  long  been  used  in  the  manufacture  of 
freely  lathering  soaps,  called  "  washers  "  in  the  trade, 
as  well  as  for  what  are  termed  "  cold  process  "  and 
"  marine  "  soaps.  It  also  plays  a  part  in  the  manufacture 
of  candles  and  nightlights.  On  the  other  hand,  it  was 
never  used  for  edible  purposes  in  civilised  countries  owing 
to  its  insinuating  cocoanut  taste  and  its  capacity  for 
quickly  turning  rancid.  All  this  has  now  been 
eliminated  by  chemical  means,  and  cocoanut  oil  finds  its 
way  to  the  table  in  many  forms.  Cocoanut  lard  is  now 
manufactured  on  a  very  large  scale,  and  the  oil  has  taken 
the  place  of  animal  fats  in  the  manufacture  of  margarine. 
In  its  most  highly  refined  form,  blended  with  milk,  it 
appears  on  the  Continent  as  actual  butter.  Before  the 
discovery  of  the  above  mentioned  methods  of  purification, 
£12  was  considered  a  good  price  for  copra,  whereas  now 
it  costs  £48  a  ton,  without  likelihood  of  any  fall.  The 
kernels  are  the  staple  food  of  most  of  the  people  where 
the  nuts  grow  and  their  needs  must  be  satisfied  before 
there  is  any  margin  for  export.  Thus  there  can  never 
be  over-production. 

Patents. 

Oils  and  fate  ;    Process  and  apparatus  for  treating  \hydro- 

genating~] in    order    to    raise    their    melting    point. 

K.  Birkeland  and  O.  Devik.  Fr.  Pat,  456,632,  Apr.  14, 
1913.  Under  Int.  Conv.,  Apr.  15,  July  5,  and  Sept.  26, 
1912. 

A  mixture  of  the  oil  and  catalytic  agent  is  forced  down- 
wards through  a  nozzle  or  nozzles  into  an  atmosphere  of 
hydrogen  filling  the  space  above  the  bulk  of  the  oil,  which 
is  contained  in  an  autoclave  or  other  vessel.  The  hydrogen 
is  drawn  into  the  oil  jets  by  injector  action  and  subse- 
quently rises  in  small  bubbles  through  the  body  of  oil. 
The  process  is  preferably  carried  out  under  a  pressure  of 
10  to  15  atmos.  and  at  a  temperature  of  about  150°  C. 
Sudden  reduction  of  the  pressure  promotes  the  hydro- 
genation  of  the  oil. — C.  A.  M. 

h'ats  and  oili  ;  Process  a  nd  apparatus  for  decomposing 

and  bleaching  the  resulting  products.  B.  E.  Renter. 
Kr.    Pat.  457,496,  May  6,   1913. 

Si:k  U.S.  Pat.  1,068,079  of  1913;  this  J.,  1913,  875. 
Pat1  v  acids,  fat.  ,  oils,  etc.,  are  mixed  with  enough  water 
to  form  an  emulsion  and  heated  with  0-05  to  <»-2  per  cent. 

of  a  hydrosulphitc  compound,  and  the  mixture  is  boiled 
for   15  to  30  minutes.      Sufficient  sulphuric  acid  is  added 

tr,  destroy  the  emulsion  and  to  decompose  the  hydro- 

nlphite,  and  the  bleached  fatty  acid  or  fat  is  freed  from 
water.—  T.  F.  B. 

Oils  from  seeds  ;    Apparatus  for  extracting by  mt 

of  volatile  solvents.  A.  Debuisne.  Fr.  Pat.  457,838, 
A|.r.   21,    1913. 

Ten  seeds  are  extracted  with  carbon  tetrachloride  or  other 
solvent  hearlei  tl.au  water  in  a  vessel  provided  with  a 
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false  bottom,  the  latter  being  kept  in  position  by  means 
of  a  perforated  tube  which  serves  also  for  the  introduction 
of  gases  or  vapours.  Pipes  for  the  introduction  of  steam 
and  brushes  for  cleaning  the  apparatus  mav  also  be  pro- 
vided.—C.  A.  M. 

Condenser  for  benzine  vapours  in  extraction  apparatus  for 
palm-kernel  oil,  etc.  K.  Diehm  and  A.  Knolle.  Ger. 
Pat.  262,194,  Dec.  1,  1912. 

The  mixture  of  benzine  vapour  and  air  enters  the  space 
between  the  casing,  a,  and  the  conical  chamber,  h,  through 
the  pipes,  p,  p1,  pz,  and  the  greater  part  of  the  benzine 


condenses  on  the  outer  surface  of  h,  and  collects  in  the 
pan,  c,  from  which  it  is  run  off  from  time  to  time.  The 
air  and  uncondensed  benzine  flow  upwards  through  t he- 
pipes,  n,  and  arc  delivered  to  the  interior  of  the  chamber,  h, 
against  the  baffles,  o,  the  condensed  benzine,  together  with 
the  cooling  water  from  the  jet,  d,  flowing  away  through  i 
to  a  separator.  Cooling  water  is  also  supplied  to  the  coil,  k, 
and  the  ring  pipe,  1. — A.  S. 

Oils  and  fats  ;   Process  and  apparatus  for  the  purification  of 

industrial .     L.  J.  Noel.     Fr.  Pat.  458,049,  Mav  18, 

1913. 

Separation  and  sedimentation  of  impurities  is  effected  by 
heating  the  oil  for  a  long  time  at  about  65°  to  70°  C.  by 
means  of  a  water  bath,  the  purified  oil  being  then  decanted. 
The  apparatus  comprises  a  conical  vessel  with  an  outer 
jacket  for  the  circulation  of  hot  water,  and  with  a  central 
pipe  through  which  water  can  be  added  to  the  oil. 

— C.  A.  M. 

Albumi)ious  or  albuminoid  substances  from  the  rt  sidues  fiom 
the  extraction  of  oil  from  oleaginous  seeds  ;    Process  of 

extracting .     L.  Hoffmann  and  G.  H.  J.  van  Spanje. 

Ft.  Pat.  457,148,  July  4,  1912. 

The  residues  are  washed  with  an  alkaline  or  saline  (sodium 
chloride)  solution,  and  the.  albumin  precipitated  by  the 
addition  of  acid  and  dried  at  a  relatively  low  temperature. 

"  A.  I£ 


Solutions  of  organic  compounds  giving  emulsions  with  water  ; 

Liquid    or    solid .     R.     Vidal.     Fourth    Addition, 

dated  Julv  16,  1912,  to  Fr.  Pat.  445,053,  Julv  8,  1911 
(see  this  J.,  1912,  1190  ;    1913,  150,  498,  759). 

(I)  Essential  oils  are  extracted  by  triturating  plants 
with  alkaline  solutions  of  castor  oil,  with  or  without  the 
addition  of  hydroxy  organic  compounds.  (2)  Solutions  of 
carbon  chlorides  or  sulphides,  or  hydrocarbons,  or  chlorides 
or  bromides  of  hydrocarbons  are  obtained  by  dissolving  the 
substances  in  an  alkaline  solution  of  castor  oil,  with  or 
without  the  addition  of  a  hydroxy  organic  compound ; 
whilst  water  or  alcohol  may  be  added  to  obtain  a  clear 
solution.  The  use  of  such  solutions  or  emulsions  is  claimed 
for  industrial  and  agricultural  purposes. — C.  A.  M. 

Apparatus  for  extracting  various  substances  tcith  volatile 
solvents.     Fr.  Pat.  457,905.     See  I. 

[Lubricant  for]  cartridges.     Eng.  Pat.  27,409.     See  XXII. 
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Turpentine  for  medical  purposes.     See  XX 

Patents. 

Paint;     Anti-corrosive    and    anti-fouling ■  for    ships. 

J.  F.  Peter  and  G.  D.  R.  Buchanan,  Glasgow.  Eng.  Pat. 
427,  Jan.  7,  1913. 

White  lead  or  other  class  of  paint  is  mixed  with  a  relatively 
small  proportion  {e.g.,  2  lb.  to  1  cwt.  of  paint)  of  flowers  of 
sulphur.  (Reference  is  directed  to  Eng.  Pats.  15,381  of 
1887,  25,549  of  1896,  24,370  of  1901,  and  7750  of  1905  ; 
this  J.,  1888,  853  ;    1897,  923  ;    1902,  1285.)— A.  S. 

[Lacquers.]     Nitrocellulose  ;    Manufacture  of  solutions  of 

or   containing .     J.    Y.    Johnson,    London.     From 

Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germanv.  Eng.  Pats.  21,368  and  23,544, 
Sept.  19    and  Oct.  15,  1912. 

See  Ger.  Pat.  263,404  of  1912  ;  this  J.  1913,  918.  Similar 
solutions,  suitable  for  lacquering  purposes,  are  obtained 
by  dissolving  nitrocellulose  in  a  fully  hydrogenised  mono- 
cyclic ketone  containing  five  or  six  carbon  atoms  in  the 
ring;  benzene,  petroleum  spirit,  or  other  hydrocarbon, 
and  linseed  oil  may  also  be  added  to  the  solution. — T.  F.  B. 

Coating  and  impregnating  materials  and  moulded  article 
The  British  Thomson -Houston  Co.,  Ltd..  London. 
From  General  Electric  Co.,  Schenectady,  N.V.,  U.S.A. 
Eng.  Pat.  22,449,  Oct,  2,  1912. 

A  concentrated  solution  of  citric  acid  and  a  polyhydric 
alcohol,  such  as  glycerol,  is  heated  to  about  105°  C,  and 
then,  with  or  without  addition  of  mineral  fillers,  u-ed 
for  coating  metallic  surfaces,  for  coating  or  impregnating 
paper,  wood,  cotton,  asbestos,  etc.,  or  for  the  preparation 
of  moulded  articles.  In  all  eases  the  process  is  complete  d 
by  heating  to  135° — 230°  C.  The  coatings  prepared  in 
this  way  are  said  to  be  waterproof,  very  adherent  and 
flexible,"  and  good  electrical  insulators. — A.  S. 

Pigments  [from  triphentfhnetkant   Ayestuffi];    Proceat  for 

making  yellowish -green .     ParWerke  verm.  Hewer, 

Lucius,  und  Briining.  First  Addition,  dated  April  1, 
1913,  to  Fr.  Pat.  422,843,  Nov.  21,  1910.  Under  Int. 
Conv.,  April   16,   L912. 

See  Eng.  Pat.  77.".:  of  L913  ;  this  .1..  1913,  769.     T.  F.  B. 

Colophon)/  and  colophony -soaja ;  Process  <</  wiling-  — . 
1  Uctaohoui  in.  Aktsohonrinski  Tupik,  Rnwia.  U.S. 
Pat.  1,074,339,  s,,.;.  30,  191:?. 

SeeF.-.  Pat.  432,998  of  1911  ;  thin  J.,  1912,  140.— T.  F.  B. 

Obtaining  refined  mineral,  tar,  and  r>  rinOUM  oils.     Eng.  Pat. 
6484.     Sec  11a. 


1022 
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[Nov.  15,  1913. 


Itioilphite  com }>oii uds  [of  020  dyestitffs]  and  their  use  for  the 
production  of  coloured  hikes.      Fr.  Pat.  466,614*     Sec  IV. 


XIV.-INDIA-RUBBER  ;    GUTTA-PERCHA. 

Para  rubbtr  ,    Quality  of from  various  sources.     Bull. 

Imp.  Inst.,  1918,  11,  375—380. 

(\ylon.  Samples  obtained  from  t  rees  tapped  at  intervals 
of  from  three  to  seven  days  contained  a  little  more  caout- 
:?  per  cent.)  referred  to  the  dry  washed 
rubKr)  than  those  from  trees  tapped  every  day  or  every 
other  day  (9.V7  and  95-4  per  cent,  of  caoutchouc  respect- 
ively). 

India.  In  six  specimens  of  crepe  rubber  from  the  Mergui 
District,  Burma,  the  percentages  of  resin  and  protein 
wen  somewhat  higher  than  is  usual  in  the  best  plantation 
Para,  and  three  of  the  samples  yielded  an  excessive 
quantity  of  ash.  The  two  best  specimens  were  of  very 
1  quality  and  contained  94-3  and  93-6  per  cent,  of 
caoutchouc  respectively  (on  the  dry.  washed  rubber). 

-  .Yt',"  ria.  Two  sampled  of  biscuit  rubber  from  Sapele, 
('•ntral  Province,  were  satisfactory  both  in  composition 
and  physical  properties. 

B.  Guiana.  A  sample  of  biscuit  rubber  from  trees, 4^- — 5 
years  old,  grown  at  Issorora,  N.W.  District,  was  equal  in 
composition  to  plantation  Para  from  the  East,  but  was 
somewhat  deficient  in  strength.  When  the  trees  become 
older  the  rubber  should  be  of  excellent  quality. 

Papua.  The  rubber  exported  from  Papua  up  to  the 
lent  ha>  been  obtained  from  Ficus  Bigo  and  an  unidenti- 
fied Yin,-  (see  this  J.,  1912,  1087),  but  there  are  over  4000 
acres  planti  d  with  ticvea  brasiliensis,  and  some  of  these 
trees  have  recently  been  tapped.  A  sample  of  the  first 
consignment  of  Para  rubber  (from  Sogeri)  proved  quite 
equal  to  the  highest  grades  of  plantation  Para  both  in 
composition  and  physical  properties.— A.  S. 

Ceara  rubber  from    Northern    Nigeria.     Bull.  Imp.  Inst., 
1913,  11,  380—381. 

The  rubber  examined  (balls  and  strips)  was  obtained  from 
trees  growing  at  Bida,  which  were  tapped  on  alternate 
days  according  to  the  Lewa  system,  the  latex  being  coagu- 
lated on  the  bee  with  fresh  lime  juice.  The  strip  rubber 
was  very  satisfactory  in  physical  properties  and  compared 
favourably  in  composition  with  Ceara  rubber  prepared 
in  East  Africa  by  the  Lewa  process. — A.  S. 

itekcme ;      Determination    <>f  as    bromide.      \V. 

Vaubel  and    K.    Weinerth.     Gummi-Zeit.,    1913,    28, 
92- 

<  omparativk  determinations  of  caoutchouc  were  made 
by  the  Budde-Axelrod  bromination  method  (this  J., 
1907,    1066;      I"  1149;      1910,    1466)   and   the 

volumetric  method  using  bromate  solution  and  based  on 
a  bromine  absorption  of  6  atoms  per  C10H,g  (see  this  J., 
l'»l  2.  HS7).  The  results  agreed  well  for  F'ararubl>er  but  not 
for  a  rublxT  mixing  or  for  other  raw  rubbers  ;  the  latter 
appeared  to  yield  compounds  containing  a  very  high 
f    bromine,    almost    in    the    ratio    Br2  :  (JH2. 

— H.  E.  P. 


U"  Federated  Malay  State*,     Board 
of  Trade  J.,  Oct.  9,   1916.     [T.B.] 

following  are  .,f  the  rubber  cultivation 

dnrin?  the  past  three  years  : — 


It  is  estimated  that  the  total  area  of  land  now  planted 
with  rubber  in  Malaya  (i.e.,  the  Federated  Malay  States, 
the  Unfcderated  States,  and  the  Straits  Settlements) 
is  621,621  acres,  of  which  only  165,566  were  producing 
rubber  at  the  end  of  1912.  The  average  yield  per  acre 
is  over  250  lb.  The  yield  from  the  whole  area  now  under 
cultivation  should  in  six  or  seven  years'  time  amount  to 
88*000  tons  at  a  conservative  estimate. 


Vulcanisation  ; 
H.  Skellon. 


Bole    of    polyprene    sulphide     in  — 
India  Rubber  J.,  1913,  46,  723—724. 


The  results  of  further  experiments  on  the  lines  described 
previously  (see  this  J.,  1913,  876),  especially  on  ebonite, 
indicate  that  in  vulcanised  rubber  goods  a  portion  of  the 
free  sulphur  is  dissolved  in  the  polyprene  sulphide  present, 
and  that  sulphur  is  more  soluble  in  polyprene  sulphide 
than  in  rubber.  This  explains  why  "  blooming  "  is  rarer 
in  ebonite  than  in  soft  rubber  goods.  It  is  very  probable 
that  polysulphides  of  polyprene  exist  in  vulcanised  rubber. 

— H.  E.  P. 


Patents. 


A.  Heinemann, 


Caoutchouc ;  Manufacture  of  synthetic  — 

London.     Eng.  Pat.  18,506,  Aug.  12,  1912. 

The  true  caoutchouc  substances  formed  by  polymerising 
isoprene,  particularly  impure  isoprene,  may  be  separated 
from  the  polymerides  of  lower  molecular  weight  (which 
prevent  the  drying  of  the  product)  by  taking  advantage 
of  their  different  solubilities  in  ethyl  acetate.  True 
caoutchouc  substances  are  insoluble  in  excess  of  ethyl 
acetate,  whilst  the  lower  polymerides  are  soluble.  The 
polymerised  isoprene  may  be  freed  from  unconverted 
isoprene  and  liquid  hydrocarbons  by  treatment  with  steam, 
and  the  residue  mixed  with  a  quantity  of  ethyl  acetate 
sufficient  to  dissolve  only  the  lower  polymerides,  this 
quantity  being  greater  than  that  required  to  dissolve 
the  whole  of  the  residue.  Another  method  consists  in 
slowly  adding  ethyl  acetate  to  a  solution  of  the  crude  caout- 
chouc substances  in  dipentene  (obtained  by  heating 
polymerised  isoprene),  until  the  whole  of  the  true  caoutchouc 
substance  is  precipitated. — T.  F.  B. 

Caoutcliouc  ;     Synthetic and  process  of    manufacture. 

C.  E.  Anquetil.     Fr.  Pat,  456,586,  June  21,  1912. 

The  resinous  exudations  from  certain  plants  of  the  natural 
orders  :  —  Apocynaceae,  Artocarpeae,  Euphorbiaceae, 
Sapotaceae,  Lobeliaceae,  Asclepideae,  etc.,  consist  for  the 
most  part  of  (a)  a  liquid  hydrocarbon  and  (b)  complex 
resins.  The  hydrocarbon  can  be  transformed  by  poly- 
merisation into  a  substance  similar  to  caoutchouc,  and 
dry  distillation  of  the  resinous  constituents  also  yields 
a  hydrocarbon  which  is  susceptible  of  a  similar  transforma- 
tion. A  solution  of  100  kilos,  of  the  gum  in  150  kilos, 
of  benzene  is  heated  with  5  kilos,  of  glacial  acetic  acid  in 
an  autoclave  for  4  hours  at  140° — 150°  C.  The  syrupy 
product  is  strained-  -after  dilution  with  benzene  if  necessary 
— poured  into  alcohol,  and  the  precipitated  rubberdike 
substance  washed  with  alcohol.  The  mother  liquors  are 
distilled  to  recover  the  resins,  which  aro  then  subjected 
to  dry  distillation.  The  distillate,  containing  largo 
quantities  of  a  hydrocarbon  closely  allied  to  diterpilene 
(C20H32)  and  dipentene  (C]nUlK),  is  vaporised,  passed 
through  tubes  healed  to  600°— 650°  ( '.,  the  product  con- 
densed and  fractionated,  and  the  fraction  distilling  between 
18°  and  60°  C.  added  in  the  proportion  of  20—  25  per  cent, 
to  a  further  quantity  of  the  original  gum,  which  is  then 
subjected  to  the  same  treatment  as  before. — E.  W.  L. 




. 
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<loK 

per  lb. 


.'-■. 


1910. 


186 

579 

:Mr,,774 

12,212,626 

66  i  (0 

20.     tr,     L2«. 


inn. 


10-1. 
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700 

766  79  I 
862,9'  i 

■  ..:;::<  i 
89  914,672 
U    to  Bs.  o|-i. 


4h. 


1912. 
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794,646 
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84,782,416 
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\<\    to  6s.  8Jd. 
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Caoutchouc  ;  Industrial  manufacture  of- 


.  G.  Reynaud- 
Third  Addition,  dated  July  13,  1912,  to  Fr.  Pat.  419,860, 
Nov.  6,  1909  (this  J.,  1911,  226,  968 ;    1913,  799). 

The  lime  used  in  the  modification  described  in  the  second 
Addition  (loc.  cit.,  1913,  779),  is  replaced  by  magnesia 
which  can  be  more  easily  eliminated  in  the  subsequent 
stages  of  the  process.  The  mass,  containing  magnesia, 
10 — 20  per  cent,  and  sulphur,  5 — 20  per  cent.,  is  heated  at 
100° — 150°  C. until  the  desired  degree  of  hardness  is  attained. 

— E.  W.  L. 


Rubber-like  material ;   Manufacture  of  a 


-.  The  British 
Thomson-Houston  Co.,  Ltd.,  London.  From  General 
Electric  Co.,  Schenectady,  N.Y.,  U.S.A.  Eng.  Pat. 
9985,  Aug.  28,  1913. 

Glycerol  and  phthalic  anhydride,  in  about  equimole- 
cular  proportions,  are  heated  together  at  200° — 210°  C 
until  thickening  occurs,  then  1  mol.  of  oleic  acid  is  added 
and  heating  continued  at  temperatures  below  230°  C. 
When  the  reacton  is  complete,  the  red  viscous  liquid,  with 
or  without  addition  of  castor  oil  or  pitch,  is  mixed  with 
10 — 30  per  cent,  of  sulphur  and  again  heated  to  form  an 
elastic  rubber-like  material.  Other  unsaturated  acids, 
such  as  cinnamic  acid,  may  be  used  in  place  of  oleic  acid, 
and  other  polyhydric  alcohols  in  place  of  glycerol.  (See 
also  Eng.  Pat.  23,776  of  1912  ;    this  J.  1913,  951.)— A.  S. 

Gutta-percha  ;  Artificial possessing  electrical  insul.iting 

properties  superior  to  those  of  natural  gutta-percha.  A. 
Caubel  and  P.  Gounon.  Fr.  Pat.  457,920,  July  24, 
1912. 

100  parts  by  weight  of  linseed  oil  and  8  parts  of  pine  resin 
are  heated  to  120°  C.  for  4  to  5  hours,  and  the  hot  mass 
is  then  mixed  gradually  with  250  parts  by  weight  of  a 
solution  of  105  parts  of  sodium  bichromate  and  49  of 
sulphuric  acid  in  1200  parts  of  water.  The  mixture  is 
well  stirred  for  an  hour,  then  the  aqueous  layer  is  separated, 
and  the  residual  plastic  mass  washed  with  water,  dried  and 
mixed  with  15  to  25  per  cent,  of  paraffin  wax.  The  product 
is  not  susceptible  of  vulcanisation,  but  a.  mixture  of  it 
with  30  per  cent,  of  ebonite  dust  can  be  worked  like  ebonite, 
and  has  better  insulating  properties.  Other  oxidising 
agents  may  be  used  instead  of  bichromate. — E.  W.  L. 

Caoutchouc  ;      Process  for  the  production   of  a  substance 

similar     to .     P.     A.     Newton,     London.      From 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  German}'. 
Eng.  Pat.  28,821,  Dec.  14,  1912. 

See  Addition  of  Dec.  18,  1912,  to  Fr.  Pat.  441,655  of 
1912  ;    this  J.,  1913,  667.— T.  F.  B. 

Caoutchouc  substance.  F.  Hofmann,  C.  Coutelle,  K. 
Meisenburg,  and  K.  Delbriick,  Assignors  to  Farbenfabr. 
vorm.  F.  Bayer  und  Co.,  Elberfeld,  German  v.  U.S. 
Pat.  1,074,432,  Sept.  30,  1913. 

See  Fr.  Pat.  422,955  of  1910  ;   this  J.,  1911,  637.— T.  F.  B. 

Liquid  or  solid  solutions  of  organic  compounds  giving  emul- 
sions with  water.  Addition  to  Fr.  Pat.  445,053. 
See  XII. 

Treating  raw  hide  and  the  product  resulting  there/torn.     U.S. 
Pat,  1,074,360.     See  XV. 

Converting  crude  butadiene  into  a  form  suitable  for  poly- 
merisation.    Ger.    Pat.   264,245.     See   XX. 


XV.— LEATHER;  BONE;  HORN;  GLUE. 

Tanning  materials;    New  colonial  and  other .     Bull. 

Imp.  Inst.,  1913,  11,  401—428. 

Black  wattle  bark  from  E.  Africa  Protertoratt.  Black  wattle 
is  now  being  extensively  cultivated  in  E.  Africa,  and  expor- 
tation of  the  bark  (10  tons)  was  commenced  in  191 1 — 1912. 
Examination  of  a  number  of  sample*  showed  that  the  bark 
was  mostly  of  good  quality  and  could  compete  successfully 


with  Natal  bark.  It  is  important  to  keep  the  thin  and 
thick  bark  separate  for  export,  the  latter  being  richer  in 
tannin  and  of  better  colour  than  the  thin  bark.  In 
18  samples  examined  (including  thin  bark,  thick  bark,  and 
average  samples)  the  tannin  content  varied  between 
294  and  43-6  per  cent.,  but  was  above  35  per  cent,  in  all 
but  3  samples. 

Acacia  urabica  pods  from  the  Sudan  and  K.  Nigeria. 
The  whole  pods  from  the  Sudan  contain  about  30  per  cent. 
of  tannin,  but  by  lightly  grinding  and  sifting,  a  powder 
containing  55 — 61  per  cent,  of  tannin  can  be  prepared. 
It  is  stated  that  the  powder  would  not  be  suitable  for 
importation,  but  the  whole  pods  would  be  readily  saleable. 
A  sample  of  pods  from  N.  Xigeria  contained  somewhat  less 
tannin  (26-7  per  cent.)  than  the  pods  from  the  Sudan. 

Mangrove  extract  from  Fiji.  The  samples  examined 
could  not  be  used,  without  decolouration,  for  tanning 
hides,  but  would  be  suitable  for  dyeing  sails,  fishing  nets, 
etc.,  for  which  purpose  they  compart  d  favourably  with 
commercial  mangrove  cutch. 

IHvi-divi  pods  (Caesalpinia  coriaria)  from  the  Gold  Coast. 
The  sample  was  badly  prepared  and  relatively  poor  in 
tannin  (33-1  per  cent.).  The  pods  are  richest  in  tannin 
when  just  mature  and  after  collection  they  should  be  split 
longitudinally,  the  seeds  removed  and  the  husks  dried  as 
rapidly  as  possible  in  the  sun,  in  order  to  avoid  fermenta- 
tion, which  produces  a  red  colouring  matter. 

Other  samples  examined  were  :  pods  of  Acacia  arabira, 
var.  Kraussiana  from  S.  Africa,  talh  bark  (Acacia  Scyal), 
red  variety,  from  the  Sudan,  A.  longifolia  and  A.  cyano- 
phylla  bark  from  Cyprus,  Anoyeissus  hiocarpa  bark  from 
S.  Nigeria  and  the  Sudan,  mangrove  barks  from  S.  Nigeria, 
Brachystegia  barks  from  Mozambique,  Osyris  abyxsinica 
leaves  and  twigs  from  the  Transvaal,  "  Subakh "  bark 
(Combrctnm  Hartmannianum)  from  the  Sudan,  Aleurites 
bark  from  Hong  Kong,  Phyllocladus  rhomboidalis  bark 
from  Tasmania,  "  Kumbuk  "  bark  (Tenninalia  glabra) 
from  Ceylon,  and  Phyllanihus  emblica  leaves  from  Hong 
Kong.  These  were  all  either  not  sufficiently  rich  in  tannin, 
or  otherwise  unsuitable  for  export,  but  could  be  used 
locally  as  tanning  materials  or,  in  many  cases,  for  the 
manufacture  of  tanning  extracts.  The  demand  for  tanning 
extracts  is  steadily  increasing  and  a  large  proportion  of  the 
demand  in  the  United  Kingdom  could  be  supplied  from  the 
Colonies  and  India. — A.  S. 

Hide  and  silk  ;    Tanning  and  loading  of and  effect  of 

colloidal  water  in  same.     E.  O.  Sommcrhoff.     Collegium, 
1913,  533—538. 

The  differences  in  behaviour  between  an  old  and  a  freshly 
prepared  "  pink  salt  "  are  attributed  to  the  formation  of 
a  complex  compound  of  chlorostannic  acid  and  o-stannic 
oxychloride,{[n(OH)2Cl.,Sn]2-H2SnClg  +  yH;!0]x.exL'.tinL' 
in  the  solution  in  the  colloidal  condition.  Silk  readily 
absorbs  this  compound  and  on  subsequently  bringing  the 
fibre  into  cold  water,  hydrolysis  takes  place  ;  chlorostannic 
acid  diffuses  out  and  is  replaced  l>y  water  which  is  held  in 
the  colloidal  condition  in  combination  with  the  basic 
a  stannic  oxychloride.  The  actual  loading  material  is 
thus  not  the  tin  compound  but  the  colloidal  water. 

This  theory  i-iextendedtomineraltaiiPMLi  .-.  A  hath  con- 
taining a  complex  colloidal  chromium  compound  is  obtained 
by  mixing  a  basic  chromium  sulphate  solution  (obtained 
by  addition  of  sodium  carbonate  to  chromium  sulphate 
solution),  with  an  acid  chromium  sulphate  (obtained  by 
cautious  reduction  of  potassium  bichromate  with  dextrose). 
This  complex  compound  is  absorbed  by  hide  and  subse- 
quently  hydrolyscd  with  transference  of  oxygen  to  the 
albuminous  matter.  The  acid  component  diffuses  out 
and  is  further  hydrolyscd  whilst  the  bask  compound 
becomes  fixed  as  a  colloidal  gel  Oil  the  oxidised  albumin. 
Such  a  complex  molecular  eombinal  ion  of  colloidal  albumin 
and  colloidal  basic  ohromium  sulphate  exhibits  the  pro- 
perties of  both  it-  constituents,  the  ductility  of  the  former 
and  the  property  of  retaining  colloidal  v,  ate!  ev»  D  at  fairly 
hijzh   tempera!  up    .    po    SSsed    by   the   latter.     The   same 

oning  can  be  applied  to  vegetable  tannages.     In  the 

.  of  gambier,  -.</..  the  complex  compound  dbj 

the  hi'le  and  subsequently  hydroljsed  i-  a  eomplex  acid 

formed  by  the  combination  of  cab  chin  and  oat4  oautannk 

acid.— T.C. 
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Tannery   effluent-        I "■      valuation    and  fixation    of . 

.i   \\    i  adj.  H.  Cohen.    J.  Amer.  Leather  Chem. 

Asa      .  1913,  8.  42(1    488. 
Tue  authors  attempt  to  show  that  therecoveryof  mat.  rials 
from  tanner;  effluents  may  be  commercially  successful. 
The  nitrogen  content  ranges  from  one  hundredth  to  several 
hundr.xlth<   of    1    per   Cent.,   and  recent    statements   that 

50  per  cent,  of  the  weight  of  hide  substance  is  Lost  in  the 

tanning  process  seem  inaccurate.  The  authors  calculate 
the  lose  to  be  between  4  and  5  per  cent.  Precipitation 
methods  are  considered  the  best  means  to  recover  the 
nitrogen  in  the  effluent.  By  miring  lanyard  and  limeyard 
effluents,  making  alkaline  with  lime,  and  adding  aluminium 
sulp  per  cent,  of  the  total  nitrogen  was  recovered 

in  the  sludge.  Of  this  nitrogen  the  greater  part  is  available 
for  fertilising  purp.  -  Methods  are  described  for 
rering  the  sludge.  Where  space  Ls  ample  a  settling 
tank  system  may  be  employed.  The  ground  plan  of  a 
plant  capable  of  treating  onv  million  gallons  of  effluent 
per  day  Ls  described.  A  rapid  filter  system  is  desirable 
where  little  space  is  available,  and  the  Moore  slimes  filter, 
capable  of  treating  one  million  gallons  per  day,  is  des- 
cribed.—J.  R.  B. 

Patents. 

Tarry  colloid  with  tannimj  properties  ;  Process  for  obtaining 

,i  |  i  red .     I.  Bugarszky,  L.  Torok,  and  Dr. 

Kenssty,  Dr.  Wolf  es  T^a  Vegyeszeti  Gyar  R,  T.     Fr. 
Pat.  457,444,  May  3,  1913. 

See  fog.  Pat.  28,168  of  1912:  this  J.,  1913,  307.  The 
product  is  claimed  to  have  tanning  properties. — T.  F.  B. 

Rawhide;    Treating — — and  the  product  resulting  there- 
frrmi.     A.   H.   Henderson,  Assignor  to  The  Henderson 
Rubber    Co.,    Baltimore,    Md.     U.S.    Pat.    1,074,360, 
•.  30,  1913. 

Rawhidk  is  rendered  flexible  and  elastic  by  the  action  of 
muL-t  heat,  then  divided  into  particles,  treated  with  a  hot 
5  per  cent,  solution  of  salt,  partially  dried,  heated  and 
agitated  with  oil,  and  then  mixed  and  kneaded  together. 
The  mass  b  now  subjected  to  heat  and  pressure  in  the 
of  vulcanising  agents,  and  then  formed  into 
<"laim  i-  made  lor  the  product,  alone  or  combined 
with  rubber. — A.  S. 


Slrin*  ;   Treatment  dunning)  of- 


XVI. -SOILS;  FERTILISERS. 

Soils  ;    Ether  extract  anil  chloroform  extract  of  ■ 


.     R.  Vidal.     Fr.  Pat. 
4  .7.742,  July  19,  1912. 

s  rip    treated  with  solutions  of  alkali  compounds  of 

aromatic  rulphonk  derivatives  or  of  phenols,  oresols  or 

naphthoic  or  by  solutions  of  alkali  monosulphidcs  added 

•i-  «.r  other  of  the  fr<  <  phenols,  oresols  or  naphthols. 

her  produced  i-  white  and  supple  and  when  skins 

rith  the  hair  on,  the  latter  is  cleaned,  freed 

from  grease  and  made  in  a  fit  condition  to  be  dy<  d.      When 

alkali  monosulphidee  are  a  i  d  the  -kin-  may  be  dyed  at 

ime    by   addi:c_'   sulphide   colours   or   Alizarin 

Black  to  the  bath.      Example  :    a  skin   is   immersed  for 

J — |  an  hour  or  longH  weight  of  a  solution 

of  crystalline  sodium  sulphide  200  parts,  phenol  120  parts, 

and  water  1800  parts.     D.  J.  L. 

Gin*     Manufacture  of    —  from  dry  shin.     A.  A.  Chardin. 
Fr.   I  April  14,  1013 

THf    finely    eut    *kin,    especially    dried    rabbit -skin,    after 
wa*hin'K'  with  water,  i^  soaked  for  10 — 12  hours  in  * 
eon*  •       little  hydrogen   peroxide  and   finally  rin  ed 

again  in  wat*r  before  boiling.      D.   J.  L. 

e  or  ijhitt  Manufacture  of  a     — for  use 

■        Wait      in  nil  rials.      L. 

!.r.  r.  Boston.     Fr.  Pat  467,748,July  10,  L012. 

•if  formaldehyde  of  10     10  per  cent,  itrength 

lotion  of  hypochlorites  or 

-  m  added  and  finally  a  solution  of  iish  glue.     The 

■  ed   may   be   mixed   with   tar. 
or  cellulose  and    may  then 
be  moulded  for  rations  purposes. — D.  J.  L. 


-.  G.  S. 
Fraps  and  J.  B.  Rather.  Texas  Expcr.  Station,  Bull. 
155,  Jan.,  1913.     6  pages. 

1  n  the  examination  of  2S  soils  an  average  ether  extract  of 
0-0203  per  cent,  and  a  subsequent  chloroform  extract  of 
00174  per  cent,  were  obtained.  The  combined  ether 
extracts  contained  50  per  cent,  of  unsaponifiablo  and  40 
per  cent,  of  saponifiable  matter,  with  a  loss  of  10  per  cent. 
The  chloroform  extracts  had  36  per  cent,  of  unsaponifiable, 
43  per  cent,  of  saponifiable,  and  3  per  cent,  of  insoluble 
matter,  with  18  per  cent.  loss.  The  ether  extract  probably 
contains  fatty  acids  and  wax  alcohols. — W.  H.  P. 


S.    B.     Newberry 


Patents. 

Fertilizer  ;     Process  for   making  — 

and    H.     N.     Barrett,    Baybridge,     Ohio.     U.S.     Pat. 
1,074,808,  Oct,  7,  1913. 

Insoluble  phosphate  is  ground  with  gypsum  and  carbon- 
aceous matter  and  the  mixture  is  calcined  until  the 
gypsum  is  decomposed  and  the  carbonaceous  matter 
oxidised.— G.  W.  McD. 


Phosphorites  ;    Art  of  converting 


-.  H.  V.  Dunham, 
Bainbridge,  N.Y.,  Assignor  to  Nacirema  Chemical  Co., 
Vermont.     U.S.  Pat.  1,074,779,  Oct,  7,  1913. 

See  Eng.  Pat.  19,045  of  1911 ;  this  J.,  1912,  37.— T.  F.  B. 

Fertiliser.  A.  R.  Frank,  Spandau,  Germany,  Assignor  to 
American  Cyananiid  Co.,  Nashville,  Tenn.  U.S.  Pat. 
1,074,785,  Oct.  7,  1913. 

See  Ger.  Pat.  219,932  of  1908  ;  this  J.,  1910,  581.— T.  F.  B. 


XVII.-- SUGARS  ;  STARCHES;  GUMS. 

Carbohydrates;    Determination  of especially   in  plant 

extracts.  New  method  for  the  determination  of  maltose 
in  presence  of  other  sugars.  W.  A.  Davis  and  A.  J. 
Daish.     J.  Agric.  Sci.,  1913,  5,  437—468. 

In  the  gravimetric  determination  of  reducing  sugars  large 
errors  may  be  encountered  unless  the  asbestos  on  which 
the  cuprous  oxide  is  collected  has  been  purified  by  boiling 
for  at  least  half  an  hour  in  20  per  cent,  sodium  hydroxide 
solution.  Asbestos  which  no  longer  loses  weight  when 
boiled  with  nitric  and  hydrochloric  acids,  may  lose  as 
much  as  7  per  cent,  in  the  alkaline  treatment.  The 
weighing  of  the  reduced  copper  as  cuprous  oxide  is  only 
permissible  in  the  analysis  of  pure  sugar  solutions;  in 
other  oases  the  authors  recommend  weighing  as  cupric 
oxide.  For  this  purpose,  the  porcelain  Gooch  crucible 
containing  the  precipitate,  after  washing,  and  drying  at 
100°  CL,  is  placed  inside  a  No.  1  porcelain  crucible  and 
heated  to  constant  weight  in  a  fairly  powerful  flame  from 
a  £  in.  Tcclu  or  Fletcher  argand  burner.  Usually  half- 
an-hour's  heating  is  sufficient,  but  the  flame  should  not 
come  into  direct  contact  with  the  Gooch  crucible  or 
cupric  oxide  may  1m;  reduced.  Of  volumotric  methods  of 
sugar  analysis  that  of  Ling,  Jones  and  Rendle(this  J.,  1905, 

753  ;  1008,  581)  is  considered  preferable  in  all  respects  to 
Bertrand's  (this  •)..  L007,  80),  the  latter  being  found  only 
roughly  approximate.  Sucrose  present  in  plant  extracts 
must  not  be  inverted  in  the  ordinary  way  by  hydrochloric 
acid  if  malto  e  oi  pentoses  are  present,  as  the  latter  may 
be  partially  hydroh  ed.  In  extracts  which  have  been 
defecated  by  basic  lead  acetate,  freed  from  excess  of  lead 
by  addition  of  sodium  carbonate  and  then  faintly  acidified 
with  sulphuric  acid,  ncro  e  may  be  safely  and  completely 
hydrolysed  by  invei  eral  c.c.  of  autolysed  yeast 

to  r,(\  ....  of  extract,  acting  for  24  hours  at  38°— 40°  C.  io 
presence  of  toluene)  or  by  boiling  with  10  per  cent,  of  citric 
acid  for   10  mins.     Such  a  large  proportion  of  citric  acid 
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is  rendered  necessary  by  the  presence  of  sodium  acetate. 
A  scheme  for  the  determination  of  dry  matter,  sucrose, 
maltose,  pentoses,  dextrose  and  laevulose  in  plant  materials 
is  given. 

Determination  of  maltose  in  presence  of  other  sugars.  It 
is  impossible  to  hydrolyse  maltose  completely  by  acids  at 
70°  or  100°  C.  without  simultaneously  destroying  large 
quantities  of  laevulose  or  dextrose.  The  following  accurate 
method  for  the  determination  of  maltose  in  plant  extracts 
and  similar  liquids,  is  based  on  the  elimination  of  other 
sugars  by  means  of  yeasts  free  from  maltasc,  such  as 
S.  exiguus,  S.  marxivius  or  S.  anomalus.  The  extract  is 
defecated  by  basic  lead  acetate,  and  the  excess  of  lead 
removed  from  the  filtered  liquid  and  washings  by  hydrogen 
sulphide.  The  filtrate  and  washings  from  the  lead 
sulphide  are  freed  from  hydrogen  sulphide  by  passing  a 
current  of  air  through  for  1 — 2  hours  and  then  adding 
a  little  ferric  hydroxide.  Of  the  filtered  liquid,  five 
aliquot  portions  (each  about  50  c.c.)  are  treated  with  a  few 
c.c.  of  N/1 -sodium  hydroxide  if  necessary,  and,  after 
admixture  with  5  c.c.  of  sterilised  yeast  water,  are  sterilised 
and  inoculated,  three  with  pure  cultures  of  the  yeasts 
named  above,  and  the  remaining  two  with  baker's  yeast. 
After  fermenting  for  21—28  days  at  about  25°  C.  the 
liquids  are  treated  with  alumina  cream,  filtered,  and  their 
reducing  power  determined.  The  difference  between  the 
average  reducing  power  of  the  first  three  (fermented  by 
maltasc-free  yeasts)  and  that  of  the  last  two  (fermented 
by  baker's  yeast)  represents  the  reduction  due  to  maltose. 
Test  liquids  containing  maltose  and  sucrose  possessed, 
after  fermentation  by  the  three  yeasts  named  above, 
reducing  powers  corresponding  to  97-4 — 100-8  per  cent,  of 
the  maltose  originally  present.  (See  J.  L.  Baker  and 
W.  D.  Dick,  this  J.,  1905,  352.)— J.  H.  L. 

Calcium  sulphite  ;    Solubility  of ■  [in  sugar  solutions]. 

J.  Robart.     Bull.  Assoc.  Chim.  Sucr.,  1913.31, 108—111. 

The  solubility  of  calcium  sulphite  in  water  is  about  78 
mgrms.  per  litre  expressed  as  lime  (CaO) ;  in  sugar  solution 
(12  per  cent.)  37  mgrms.  The  quantity  of  lime  dissolved 
increases  slightly  when  calcium  carbonate  is  present,  but 
alkali  hydroxides  and  carbonates  diminish  the  solubility 
to  practically  nil.  Contrary  to  the  usual  opinion  it  is 
not  necessary  to  raise  the  temperature  of  sulphitcd  juices 
to  the  boiling  point,  before  filtration,  the  difference  in 
solubility  at  the  boiling  point  and  at  the  temperature  usual 
in  practice  being  very  small.  On  the  other  hand  the  solu- 
tions should  not  be  allowed  to  cool  before  being  filtered, 
otherwise  an  increased  quantity  of  sulphite  would  be 
found  dissolved  in  the  filtered  juice.  — L.  J.  !>e  W. 

[Sugar.]     Refinery    work;     Undetermined    lasts    in . 

J.    E.    Duschkv.     Z.    Ver.    deutscli.    Zuckerind.,    1913, 
851—876. 

On  boiling  alkaline  refinery  syrups  for  periods  of  time 
mual  in  practice  there  was  no  perceptible  increase  of 
reducing  substances.  With  acid  syrups  also  there  was 
no  increase  provided  the  acidity  did  not  exceed  7  c.c.  of 
N /10Q  acid  per  100°  Brix  of  syrup.  Beyond  this  the 
reducing  substances  were  found  to  increase  with  the  acidity. 
The  colour  of  the  solution  of  the  alkaline  syrups  increased 
with  the  length  of  time  of  boiling  and  with  increase  of 
temperature,  particularly  wit  h  t  he  temperat  ore  at  which  t  he 
mass  was  "dropped."  Darkening  of  acid  syrups  was 
much  less  than  with  alkaline  ones.  The  loss  on  boiling 
refinery  syrups  from  sound  sugars  amounted  to  003 — 0-05 
per  cent,  for  each  period  of  boiling. — L.  .1.  de  W. 

Sucrose  content  [of  cant  molasses] ;  New  doublt  polarisation 

method  for   the   determination   of  the   true .     L.    G. 

Langgutb  Steuerwald.     Arohief  Suikerind.  N<  derl -Indie, 
1913,21,  831—  833;    Intern.   Sugar  J.,    1913,   15,  489. 

Direct  polarisation.— 35-816  gims.  (26048  X  I  X  I  X  1,',) 
of  the  sample  are  treated  with  40  c.c.  of  basic  lead  acetate 
solution,  diluted  to  250  c.c,  and  filtered.  100  c.c.  of  the 
filtrate  are  treated  with  J  c.c.  of  acetie  acid  (30  per  cent.) 
and  2  c.c.  of  alumina  cream,  and  water  add*  d  to  110  c.c. 
After  again  filteiing,  the  solution  i<  polarised  in  a  2(M)  mm. 
tube,  the  temperature  noted,  and  the  reading  multiplied 


by  two.  Inversion  reading. — 50  c.c.  of  the  filtrate  from 
the  direct  reading  are  treated  with  30  c.c.  of  hvclrochloric 
acid  (sp.  gr.  M0),  and  after  three  hours  at  20°— 25°  C,  or 
two  hours  at  temperatures  above  25°  C,  the  solution  is 
diluted  to  100  c.c.  and  polarised,  using  a  200  mm.  water- 
jacketed  tube,  and  carefully  determining  the  tempera- 
ture within  one-tenth  of  a  "degree.  On  converting  the 
reading  to  the  actual  polarisation  the  following  formula 
is  applied  for  the  calculation  of  the  percentage  of  sucrose  :— 

D  +  P 

C-Jt 

D  and  P  being  respectively  the  direct  polarisation  and 
polarisation  after  inversion,  and  C  the  constant  read  from 
the  following  table. 


n  the 
tube 
rsion 

tec  >rt 
.S=.S  II 

1-!  c  . 

Temperature  at  which  the  reading  is  made  =  t. 

Rea 
200 
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— 
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— 
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145-22 

145-25 

145-2)5 

145-32 

145-35 

145-39 

—  14 

145-12 
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145-02 
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145-15 
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144-46 

144-52 

144-58 

144-63 

144-69 

144-75 

—  1 

144-35 
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144-64 
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—J.  P.  o. 


Patents. 


[Sugar.]  Process  uf  carbosulphitation  of  diffusion  juices 
for  the  production  <>f  nearly  colourless  syrup  "  ml  massecuite. 
J.  Robart.     Fr.  Pat.  456,535,  June  20,  1912. 

A   process  of   carbonatation  and  sul  phi  tat  ion  at  a  low 

temperature  (see  this  J.,   1913,  802).— L.  E. 


Process  for  utilising  steam 
Fr.  Pat.  457.161,  April  25, 


Sugar  factory  apparatus,  etc. 

from .     E.  Portemont. 

1913. 

Low-pressure  steam,  e.g.,  from  a  multiple  effect,  is  utilised 
for  heating  or  concentrating  liquids.  The  liquid  circulates 
through  narrow  annular  spaces  formed  by  pairs  of  concen- 
tric tubes  which  traverse  a  chamber  contained  in  an  outer 
vessel.  The  tube  Bystem  is  heated  externally  by  steam 
admitted  to  the  chamber.  The  inner  of  each  pair  "t  tah  - 
extends  below  t he  chamber  to  a  tube-plate,  which  divides 
the  outer  \essel  into  two  compartments,  and  steam,  ad- 
mitted to  the  lower  compartment,  ascends  through  th  m 
tubes.      Hence,  the  liquid  is  exposed,  in  thin  layers,  to  two 

heating  surfaces  and  is  thus  rapidly  circulated,  streaming 

from  the  top  of  the  annular  spaces  over  t]i<-  mo  (ace  of  the 
chamber  and  collecting  on  the  tube-plate,  whence  it  returns 
through  the  annular  spaces.  Steam  at  different  pressures 
may  i>e  admitted  to  tie'  chamber  and  the  compartment 
beneath  the  tube-plate  respectively.  Thus,  if  the  apparatus 
i»  connected  with  a  triple  effect  systi  m,  -team  from  any  two 
of  the  effects  ma 3  be  utilised.— I*  B. 

Decolorising  c<ul>.>i<  ;    /'/.<.,->  for  iln   regenerating  <>) . 

A.  Wijnberg,  Amsterdam,     U.S.  Pat.   1,074,337,  Sept. 

30,  1913. 

See  Bug.  Pa'.  \9,Wl  oJ  1012  ;  thi     I     1913,  B6.-  T.  F.  B. 

Preparation  of  compounds  of  sugars  with  tnonohydrottybtM 

arid.  etc.     0i  ..  Pat.  264,064.     6*   \  \ 
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XVIII. -FERMENTATION    INDUSTRIES. 

lion    of   maUast   on .     Z.    Wieraohowski. 

Btoehem.  Z-  its.,  1913,  56,  209— 219. 

mo  ouum  contains  both  diastase  and  maltase,  the 
former  readily  soluble  and  the  latter  only  slightly  soluble 
in  w  at.  r.     After  removal  of  the  diastase  by  repeated  extrac- 
tion with  water,  the  material  acts  much  more  vigorously 
on  maltose  bnt  much  less  vigorously  on  starch  than  before. 
The  sole  product  of  its  action  on  starch  is  dextrose;    no 
dextrine  are  formed,  and  even  when  SO — 90  per  cent,  of  the 
h  ha-  been  saccharified  the  remainder  continues  to 
our  with  iodine,  provided  that  the  ground 
main  employed  has  been  completely  freed  from  diastase. 
Th-'  velocity  of  saccharification  appears  to  depend  on  the 
f  liquefaction  of  the  starch,  and  the  most  favourable 
•     a  is  when  the  liquid  shows  slight  alkalinity  towards 
methyl  orange.      The  maltase  of  maize  thus  appears  to 
cleave,  with  equal  ease,  the  three  kinds  of  carbon yl  linkages, 
a.  j  and  ->.  assumed  by  Syniewski  to  be  present  in  the 
molecule  of  starch  (see  this  J.,  1902,  1341).     This  enzyme 
i-  therefore  the  amylase  por  excellence,  since  it  decomposes 
starch  completely  into  dextrose. — J.  H.  L. 

■h   and   mould*;     Assimilation   of  urea   by .     P. 

Lindner  and  6.  Wast.     Woch.  Bran.,  1913,30,477— 479. 

The  organisms  investigated  were  Sacch.  thermantitomim, 
Pmtoria9Ma,iniermedius,eUipsoideus,hyalosporus,farinosu8 

and  l/udwigii,  Schizo-ncch.  Pombe,  Endomyces  Magnusii 
and  (197)  which  produced  esters.     The  culture 

liquid-  contained  6-38  — 3-3  per  cent,  of  urea,  together  with 
maltose,  magnesium  -ulphate  and  monopotassium  phos- 
phate. In  general,  growth  was  more  plentiful  than  in 
-imilar  solutions  containing  only  maltose(contaminatcd 
by  a  small  proportion  of  proteins)  besides  salts.  Very 
rowth  took  place  in  solutions  containing  urea  alone 
(or  with  ammonium  -alts),  and  when  alcohol  was  added  ae 
-hi  crops  wen  obtained  only  intwocascs, 

•  and  the  ester-forming  yeast.     The 
dta  of  the  present   investigation   indicate  that   urea 
•  {'  trebly  well  a-  BOUTCe  of  nitrogen  for  yeasts. 

—J.  H.  L. 

nd  mould-  :  Growth  of  sonu  — —  in  solutions  of 
alcohol  and  sugars  of  equal  concentration.  P.  Lindner. 
Week  Brau.,  1913,80,457—460. 

Twenty  two  organisms  were  tost<d  in  solutions  contain- 
ing 2  5  yr  cent,  of  alcohol,  larvulose,  dextrose,  gncroee, 
malto-i-,  lactose  a  gala  jpeetively,  together  with 

-mall  quantities  of  magnesium  sulphate,  monopotassium 
phosphate  and  ammonium  -ulphate.     Portions  of  10  c.c. 
.'h  solution  were  inoculate  <1  with  a  tra<  e  of  the  organ- 
.  and  kept   in  the  dark  for  19  day-  at  the    ordinary 
perature.    In  t),  .  constituting  the  majority, 

in   whieh  alcohol   had    been   well   assimilated,   the    crop 
appeared,  in  general,  about  as  large  as  those  produced 
fron.  Determinations  of  the  approximate  weight 

of  the  eropi  revealed  that  in  son:'  i  .</.,  Bennetx 

7'il  j  and  WiUia  belgica,  they  were  much 
:  in.  d  in  hit  ions.    Very  i 

;  in  all  e.i-.-    I,;.  a   ruaveoi 

■  •  ing  mucb  gr<  aU  t  than  t  bat 

from  either  dextrose  or  Iwula  e.     A  pr<  --.  d  \<  ast  (Sim u  i . 

of  f'-rne  T(  ■  "1"  e  ;m  <l 

ma!  lily,  did  not  develop  in  any  of  the  test  solutio 

poaniblv  ,      mattei    offered    wai 

for     tie      -  -» r  i  j  -  .     Endotl 

op  in  the   maltose  solution, 
tbi-  mill  quantity  of  nitrogei 

The  |  cei tain  myoodi  rma 

te  alcohol  very   readily, 

may  a*'  ,  >  <|  low  j  i'  Id 

which  employ  the  aera- 

91 1,   A41    ..i  -I  i  of 

codei ma  form-.     All  the 

rrifd  out  in  i  hi    pti   •  I  «    oi  air  ; 

wh  i.    alrohol   i-   a  -imilat.n1    by    the 

doubtful.    Assimilati 

a  i..  m  f  charaott  1 1 


yeasts  and  moulds,  which  possesses  the  great  advantage 
that  alcohol  can  be  obtained  quite  free  from  impurities 
whieh  are  present  in  many  sugars.—  J.  II.  L. 

Alcoholic  fermentation  :     Influence  of  acids   on .      II. 

Minis,  and  Mine.  Rosenblatt.     Bull  Soc.  Chim.,  1913, 
13,  924—929  (see  this  J.,  1909,  952  ;  1910,  71 1). 

The  authors'  experiments  do  not  confirm  the  statement 
of  Johannson  (Biochem.  Zeits.,  1912,  47,  97)  that  solutions 
of  free  fatty  acids  of  very  low  concentration  stimulate 
fermentation  ;  but  slight  stimulation  was  observed  in  the 
case  of  some  acid  salts,  viz.,  monopotassium  oxalate 
(M/200),  di-  and  mono-potassium  citrate  (M/10  and  M/5), 
monosodium  tartrate  [M  /4)  and  monopotassium  phosphate 
(M/3).  The  figures  in  brackets  represent,  the  molecular 
concentrations  at  which  the  salts  exert  their  optimum 
effects.— J.  H.  I.. 

Beer  ;     Retention  of  head  by .     O.  Furnrohr.  Z.  get-. 

Brauw.,  1913,  36,  473— 175,  481—488. 

Tjie  formation  and  retention  of  a  compact  head  by  beer 
depends  chiefly  on  the  presence  of  albumoses.  If  the  latter 
are  salted  out  by  zinc  sulphate,  the  beer  no  longer  forms 
a  good  head,  and  if  the  precipitated  albumoses  arc  shaken 
with  distilled  water  they  confer  on  the  latter  the  property 
lost  by  the  beer.  Filtration  of  beer  is  known  to  impair  its 
head-retaining  capacity  in  some  cases  ;  the  author  found 
that  a  considerable  portion  of  the  albumoses  is  removed 
from  the  beer  and  retained  by  the  filter  pulp.  In  these  and 
subsequent  experiments  three  precipitants  were  employed 
for  nitrogenous  matters,  viz.,  copper  sulphate,  which  salts 
out  the  primary  albumoses,  zinc  sulphate,  which  salts  out 
the  wrhole  of  the  albumoses,  and  phosphotungstic  acid 
which  precipitates  also  peptones  and  lower  proteolytic 
products.  It  was  found  that  the  means  employed  for  hop- 
ping malt  worts  may  have  an  important  influence  on  the 
head-retaining  capacity  of  the  beer.  The  extent  to  which 
proteolysis  takes  place  during  mashing  is  also  an  important 
factor.  The  peptic  activity  of  malt  extracts  made  between 
12 '5°  and  62 "5° C.  increases  as  the  temperature  of  extraction 
is  raised,  whereas  the  diastatic  activity  of  the  extracts 
diminishes.  Thus  an  extract  made  at  62-5°  C.  yielded  leas 
than  half  as  much  albumose  (when  salted  out  by  copper 
sulphate)  as  an  extract  made  at  12-5°  C,  whereas  the  dia- 
static power  of  the  former  extract  was  only  17-4  per  cent, 
of  that  of  the  latter.  Mashing-in,  and  pre-mashing  at 
low  temperatures  therefore  favour  the  production  of 
mashes  of  high  diastatic  activity  and  avoid  excessive 
proteolysis.  The  author  recommends  that  when  a  new 
malt  is  first  worked,  the  best  conditions  of  mashingshould  be 
ascertained  by  means  of  experiments  such  as  t  hose  describe  d 
in  this  paper. — J.  H.  L. 

hihition  and  determination  oj  minuU  quantities  of  form- 
aldehyde in  the  presence  of  hexamethylene-amine  and 
methyl  alcohol  in  the  presence  of  ethyl  alcohol.  Dunning. 
Sec  XX. 

Patents. 

Malt;   Process   ii nd  apparatus  fo\    preparing  green . 

V.    Winter.    IV.    Pat.    457,675,   May   8,    1913.     Under 
Int.  Conv.,  May  19, 1912. 

I'm.  raw  grain,  in  a  thin  uniform  layer,  fe  steeped  in  shallow 
boxes,  willi  floor.-  sloping  slightly  to  one  end,  where 
the  steep  water  is  discharged  through  an  outlet  pipe. 
A  carriage  which  rum  in  guides  mounted  on  the  longi- 
tudinal wall-  of  th<  boa  carries  rotating  blades  which  turn 
the  malt  during  germination.  The  end  walls  of  the  box 
are  ourved  to  correspond  with  the  path  of  the  rotating 
blades.  Openings  in  th<  bottom  of  tin-  box,  fitted  with 
water-tight  covers,  serve  tor  the  discharge  of  the  green 
malt  into  troughs  through  which  it  is  conveyed  to  the 
kiln  -L.  I'. 

Beer  7      Process  for  charging  with   carbon  dioxide. 

O.M.Lamsei    .     Fr.Pat.  157,789,  May  18, 1913. 

Tin.  hioh  aw  annulate  in  a  closed  fermentation  vat 

ipe,  at  a  certain   pressure,  through  a  valved   outlet 
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pipe,  and  are  conveyed  to  storage  casks  containing  the 
beer  to  be  treated.  The  inlet  pipe  extends  to  the  lower 
part  of  each  storage  vessel,  and  is  fitted  at  its  lower  end 
with  a  porous  cylinder  through  which  the  gases  escape, 
in  the  form  of  minute  bubbles,  into  the  beer. — L.  E. 

Wines  ;    Process  for  decolourising  red,  and  restoring  soured 
.   G.  Radunic.     Fr.  Pat.  457,102,  April  24,  1913. 

Calcium  oxide  or  hydroxide  is  added  in  small  quantities 
to  red  wine  until  the  colour  has  become  slightly  greenish, 
or  to  soured  wine  until  the  liquid  is  slightly  alkaline.  The 
wine  is  then  freed  from  the  precipitate,  fined,  and  treated 
with  a  wine  of  high  acidity  or  with  a  fixed  acid  such  as 
tartaric  acid. — L.  E. 


Malt  substitutes  ;    Process  and  apparatus  for  making- 
J.  Takamine.    Fr.  Pat.  456,391,  Feb.  17, 1913. 


See  U.S.  Pat.  1,054,626  of  1913;  this  J.,  1913,444.— T.F.B. 

Lactic  acid;      Process  of  making .     0.    Friedberger, 

Giessen,  Germany,  Assignor  to  E.  A.  Byrnes,  C.  P. 
Townsend,  and  J.  H.  Brickenstein.  U.S.  Pat.  1,074,708, 
Oct.  7,  1913. 

See  Eng.  Pat.  2507  of  1911  ;  this  J.,  1912,  248.— T.  F.  B. 


Fermentation  ;        Process    of   promoting 


-.  E.  Pohl, 
Rhondorf,  German  v.  U.S.  Pat.  1,074,814,  Oct.  7, 
1913. 

See  Fr.  Pat.  436,477  of  1911  ;  this  J.,  1912,  454.— T.  F.  B. 

Wort ;      Process  for   recovering  the   bitter  principles   and 
resinous  substances  in  the  residues  of   the    preparation 

of  .     M.  Hessberg.     Fr.  Pat.  457,938,  May  15, 1913. 

Under  Int.  Conv.,  June  7  and  Nov.  27,  1912. 

See  Eng.  Pats.   13,721   and  29,143  of  1912;  this  J.,  1912, 
1091 ;  1913,  620.— T.  F.  B. 

Treating  yeast  and  combining  it  with  other  materials  for  use 
as  cattle  food,   etc.     Eng.   Pat.    21,708.     See  XIXa. 


Preparing   phosphoric    esters    of   carbohydrates.     Fr.    Pat. 
458,096.     See  XX. 
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Patents. 

Yeast ;    Method  of  treating and  of  combining  it  with 

other  materials  for  use  as  cattle-food,  and  for  other  purposes. 
A.  S.  Rowe,  London.     Eng.  Pat.  21,708,  Sept.  24,  1912. 

Pressed  brewers'  yeast  is  kept  at  a  temperature  not 
exceeding  80°  F.  (26-6°  C.)  until  the  cells  cease  to  multiply, 
then  heated  to  160°— 212°  F.  (71-1°— 100°  C.)  and  stirred 
until  coagulation  takes  place,  cooled,  mixed  with  other 
fodders,  and  the  mixture  dried  and  ground,  or  formed 
into  cakes.  The  coagulated  yeast  may  also  be  treated 
with  formaldehyde  and  used  as  a  substitute  for  casein  in 
dressing  fabrics,  and  for  other  purposes. — W.  P.  S. 


Milk  ;    Process  for   producing    desiccated 


A.    A. 


Dunham,  Bainbridge,  N.Y.,  Assignor  to  Casein  Co.  of 
America.     U.S.  Pat.  1,074,419,  Sept,  30,  1913. 

Milk  is  partially  evaporated  at  a  temperature  below  the 
coagulating  point  of  albumin,  and  then  dried  and  sub- 
jected to  a  blast  of  hot  air  on  a  rotating  cylinder  heated 
internally  to  above  the  coagulating  point  of  albumin. 

— W.  P.  S. 

Dairy  residues  ;  Manufacture  of  a  salutary  drink  from . 

A.  Jolles,  Vienna.     Eng.  Pat.  8471,  April  10,  1913. 

See  U.S.  Pat.  1,073,135  of  1913 ;  this  J.,  1913,  987.— T.  F.  B. 


Milk ;     Process    of   sterilising .     C.    de    Bock,    Zele, 

Belgium.     U.S.     Pat.     1,074,315,     Sept.     30,     1913. 

See  Eng.  Pat,  5456  of  1911 ;  this  J.,  1912,  405.— T.  F.  B. 
Aliments ;     Method    of   preserving 


-.  V.  Frestadius, 
E.  Norlin,  and  E.  Oman,  Stockholm.  U.S.Pat.  1,074,856, 
Oct.  7,  1913. 

See  Eng.  Pat.  20,262  of  1912  ;  this  J  ,  1912,  1144.— T.  F.  B, 

Coffee  substitute  from  cereals  ;    Process  for  making  a . 

A.  M.  S.  Dannebjerg.     Fr.  Pat.  457,238,  April  29,  1913. 
Under  Int.  Conv.,  May  1,  1912. 

See  Eng.  Pat.  9970  of  1913  ;  this  J.,  1913,  957.— T.  F.  B. 

Extracting  albuminous  or  albuminoid  substances  from  the 
residues  from  the  extraction  of  oil  from  oleaginous  seeds. 
Fr.  Pat.  457,148.     See  XII. 


XIXb.— WATER  PURIFICATION;   SANITATION. 

Antiseptics  and  disinfectants.     D.  Sommerville.     J.  Roy. 
Soc.  Arts,  1913,  61,  913—919,  927—937,  945—952. 

A  general  discussion  of  the  problems  of  infection  and 
disinfection.  It  is  concluded  that  in  the  process  of 
disinfection  one  or  more  of  three  types  of  activity  may 
be  engaged  :  (1)  ionisation  and  diffusion,  (2)  adsorption, 
(3)  chemical  action.  The  last  type  of  activity  is  preceded 
by  the  first  and  second  when  the  disinfectant  is  an  elec- 
trolyte and  by  the  second  when  the  disinfectant  is  a  colloid. 
The  importance  of  adsorption  in  disinfection  is  emphasised, 
especially  in  regard  to  the  advantages  possessed  in  many 
cases  by  emulsions.  Colloidal  metals  are  powerful 
disinfectants.  In  the  case  of  phenolic  substances  the 
germicidal  power  frequently  increases  with  the  boiling 
point.  For  example  a  fraction  from  blast-furnace  phenols 
boiling  at  248°  C.  had  a  Rideal-Walkei  coefficient  3 
points  above  that  of  a  fraction  boiling  at  220°  CL,  and  five 
points  above  that  of  a  third  fraction  boiling  at  207°  C. 
In  practical  disinfection  it  is  necessary  to  vary  the  nature 
and  concentration  of  the  disinfectants  according  to  the 
species  of  microbe  to  be  destroyed  and  other  conditions, 
and  no  method  of  standardisation  can  give  information 
concerning  the  strength  of  disinfectant,  time  of  application, 
etc.,  necessary  for  a  given  case  in  actual  practice.  The 
use  of  the  Rideal- Walker  test,  which  compares  the  strength 
of  a  disinfectant  with  that  of  a  pure  phenol  solution 
required  to  kill  B.  typhosus  in  a  definite  time  under 
standardised  conditions,  has,  however,  led  to  a  marked 
improvement  in  the  germicidal  value  of  higher  grade 
phenolic  disinfectant  emulsions.  Full  details  of  the 
method  of  carrying  out  the  test  are  given  and  it  is 
stated  that  variations  in  results  obtained  by  two  workers 
have  always  proved  to  be  due  not  to  some  defect  of  the 
method  but  to  neglect  of  one  or  more  of  the  prescribed 
conditions. — A.  S.  t 

Valuation   and  fixation  of  tannery  effluents,     l'helan  and 
Cohen.     See  XV. 

Patents. 

Water  ;  Process  for  the  purification  of and  the  desic- 
cation of  sludge.  L.  Linden.  Fr.  Pat.  457,499,  May  6, 
1913. 
The  water  is  passed  through  a  tank  the  lower  part  of 
which  is  divided  into  three  sumps  or  wells:  a  central 
partition  extending  into  the  middle  well  divides  the  tank 
into  two  compartments  and  the  water  flows  from  the  first 
compartment  under  the  partition  into  the  second  whence 
it  is  conducted  to  a  filter  chamber.  The  water  may  be 
passed  either  upwards  or  downwards  through  the  filter 
chamber.  Fatty  substances  collecting  OB  the  surfaee  of 
the  water  in  the  tank  are  recovered  by  means  of  ■  series 
of  gutters  or  channels.  The  sludge  is  dried,  first  on 
shelving  ridges  and  then  on  a  scries  of  heated  travelling 
bands.— W.  P.  S. 
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towage,   etc.:     Treatment   of .     B.    Kaibel.     Fr.    Pat. 

..  April  S.  1913.  Under  Int.  Conv.,  April  11, 
1911. 
\v  apparatus  for  the  separation  of  fatty  and  heavy  solid 
rabetanoee  from  sewage  consists  of  a  cylindrical  tank  pro- 
rith  a  dudge  well.  The  sewage  onters  through  a 
perforated  ring  pipe  near  the  top  of  the  tank  and  leaves 
through  ■  similar  pipe  at  the  bottom,  the  clear  liquid  being 
led  to  a  siphon  which  mav  bo  constructed  so  as  to  have  a 
short  intermittent  action.  Means  are  provided  for 
removing  the  collected  sludge  and  fatty  substances. 

— W.  P.  S. 

Seictii"  ■    Apparatus  for  the  treatment  of .     G.Lambert. 

Fr.  Pat.  457,073,  July  3,  1912. 
Tin  apparatus  comprises  a  sediment  tank,  a  second  tank 
divided  into  three  compartments,  the  first  two  of  which 
serve  as  settling  tanks  and  the  third  as  a  septic  tank,  a 
filter  of  coarse  material,  and  a  final  settling  tank.  The 
sewage  is  conducted  through  the  various  tanks  in  the 
order  given. — VV.  P.  S. 

Car  <iughter-house   refuse,    etc.  ;     Process  for  pre- 

■  loss  of  organic  nitrogenous  substances  during  the 

,,mrntof .     P.  M.  A.  Vallotte.     Fr.  Pat.  457,051, 

nl  4.  1913. 
To  prevent  loss  of  soluble  nitrogenous  substances  when 
i,  etc.,  are  boiled  with  water,  they  are  treated 
previously  with  from  1  to  1-25  per  cent,  of  their  weight  of 
alcohol,  formaldehyde,  or  alum.—  W.  P.  S. 

Radioactive   liquids  ;    Process  and  products  for  obtaining 

economically  large  quantities  of .     H.    Farjas.     Fr. 

Pat.   456,990,  July   1,   1912.     (Compare  this  J.,   1910, 
951.) 
R  \dio  utivk  minerals,  rendered  free  from  uranium  and  all 
8U1,  Injurious   to   health,    are   incorporated    with 

.r  other  material  which  may  be  moulded,  and  the 
mixture  is  employed  in  the  construction  of  reservoirs, 
baths,  pipes,  etc.,  which  are  thus  made  to  furnish  large 
supplies  of  radioactive  water. — F.  Sodn*. 

Bacteria   inhabiting  living  tissue  ;    Methods  of  and  means 

for  destroying without  injuring  the  latter.     P.  J.  A. 

Maignon,  Philadelphia,  U.S.A.     Eng.  Pat.  6495,  Mar.  15, 
1913. 
intiseptic  consisting  of  calcium  hydroxide,  15,  sodium 

carbonate,    14,    boric    acid,    3,    and    aluminium    sulphate, 

2  i>arts,  if  claimed. — W.  P.  S. 

h     nfrrtants.      F.  Hoffmann -La  Roche  und  Co.     Ger.  Pat. 
263,332,  Nov.  15,  1910. 

Tn     '.-•  of  the  halogen  derivatives  of  acetylene  as  dis- 
lnferunta  is  claimed. — T.  F.  B. 

I'lnrd  fur   -purifying and   removing   the,   iron 

.d    therein.     EL    Laoinoh,    Berlin.     Eng.    Pat. 
I.  1912.     Under  Int.  Conv.,  Oct.  2,  1911. 

gnQOT.Fi  7of  1911;  this  J.,  1913, 106.— T.F.B. 

|    '  r  for  private  and  industrial  purposes  ,'    Apparatus  f(/r 

■I .     (;.  C.  K.  Liot,  .Y-nicrc-,  France.     Eng. 

(36,  Jury  r.i,  L913.     Under  Int.  Conv.,  July  24, 
19] 

p»4    MMSSof  1912;  this  J.,  1913,  158.— T.  F.  B. 

Hulphatt  Up*  for  use  in  softming  water  ;   Process  for  rev/l<r 

,*//  *taf~,U .     W.  G  tint  her.      Fr.   Pat.  457,159,  April 

1912. 
gr.  oJ  1913  ;  this  J.,  1913,  988.— T.  F.  B. 


','  Oxidation  prorr**  for  treating  rmn 


Drechnler. 

Fr.  Pal    167  103  3  m.  21,  1912. 
Pal  1411  of  1912;  thi-  J..  1913,  922.— T.  F.  B. 


Refuse-destructor.     H.    N.    Loask,    Egremont.     U.S.    Pat. 
1,074,508,  Sept,  30,  1913. 

See  Eng.  Pat.  22,137  of  1909  ;  this  J., 1910,  1267.— T.  F.  B. 

Liquid  or  solid  solutions  of  organic  compounds  giving 
emulsions  with  water.  Addition  to  Fr.  Pat.  445,053. 
See  XII. 

Preparing  soluble,  heavy-metal  compounds  of  albuminous 
substances  containing  sulphur.  Ger.  Pat.  264,926. 
See  XX. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES;    ESSENTIAL  OILS. 

Turpentine  for  medical  purposes.     Bull.   253,  Inland  Rev. 
Dept.,  Ottawa. 

The  standards  sanctioned  for  turpentine  for  medical 
purposes  by  the  Canadian  Privy  Council  in  1912  are  : 
1.  It  shall  be  free  from  mineral  oil.  2.  Unless  sold  as 
wood  turpentine,  it  shall  absorb  not  less  than  340  times 
its  weight  of  iodine  (Hiibl  solution  and  method).  If 
sold  as  wood  turpentine  it  shall  absorb  not  less  than  240 
times  its  weight  of  iodine  by  the  same  method.  3.  The 
undissolved  (unpolymerised)  residue  on  treatment  of 
10  c.c.  with  40  c.c.  of  a  sulphuric  acid  containing  20  per 
cent,  of  fuming  acid  shall  not  exceed  10  per  cent,  by 
volume  of  the  sample.  4.  The  refractive  index  of  this 
residue  shall  bo  not  less  than  1-495  at  20°  C.  5.  The 
refractive  index  of  the  sample  at  20°  C.  shall  lie  between 
1-468  and  1-473.  6.  The  sp.  gr.  of  the  sample  at  20°  C. 
shall  not  be  less  than  0-86.  7.  The  initial  boiling  point 
shall  not  be  lower  than  150°  C.  under  ordinary  atmospheric 
pressure.  8.  At  least  75  per  cent,  by  volume  shall  distil 
below  160°  C.  9.  The  residue  on  evaporation  over  a 
steam  bath  shall  not  exceed  2  per  cent. 

Forty-two  samples  out  of  158  collected  were  found  to 
contain  petroleum,  and  ten  other  samples  did  not  comply 
with  the  above  requirements. 

Alkaloids  and  alkaloidal  salts  ;   Solvents  for  • .     G.  L.' 

Schaefer.     Amer.    J.    Pharm.,    1913,    85,   439—442. 

Metiiyl  alcohol  is  frequently  to  be  preferred  to  ethyl 
alcohol  as  a  solvent  for  alkaloids  and  their  salts.  Mot  phinc 
in  dry  preparations,  salts,  etc.,  can  be  determined  as 
follows.  The  material  corresponding  to  0-3  grm.  of 
morphine  is  finely  triturated  with  clean  sand  and  an 
excess  of  sodium  bicarbonate,  chalk,  or  magnesia.  During 
the  trituration,  the  mixture  is  moistened  with  a  small 
quantity  of  water.  The  mass  is  allowed  to  dry  at  a  tem- 
perature not  exceeding  40°  C.  with  occasional  trituration, 
and  extracted  with  30 — 40  c.c.  of  a  freshly  made  mixture 
of  1  vol.  of  methyl  alcohol  to  4  vols,  of  chloroform  or 
benzene.  The  whole  is  allowed  to  stand  for  an  hour  with 
occasional  shaking.  The  solvent  is  filtered  off  and  the 
residue  washed  with  the  same.  The  solution  is  distilled, 
the  alkaloidal  residue  taken  up  with  excess  of  Ar/20 
sulphuric  acid,  and  the  free  acid  titrated  in  the  usual  way. 
The  solubilities  of  certain  alkaloids  and  their  salts  in 
ethyl  alcohol,  methyl  alcohol,  chloroform,  benzene,  and 
certain  mixtures  of  these  are  given. — F.  Shdn. 

Essential  oils  from  various  countries.     Bull.   Imp.   Inst. 
1913,  11,  428—439. 

An  account  of  the  results  of  the  examination  of  samples 
of  "  juniper  "  (./.  phceniria),  "sage  "  (S.  cypria),  laurel  leaf, 
"mint"  (M .  sylvcslris),  and  myrtle  oils  from  Cyprus, 
peppermint  oil  and  "  Ngai  yau  "  (Artenisia  vulgaris)  oil 
from  Hong  Kong,  lime  leal  oil  from  Montserrat,  "petit 
grain"  and  pimento  leaf  oils  from  Jamaica,  and  clove 
leaf  oil  from  Zanzibar.  In  most  eases  the  oils  would  not 
be  of  much  commercial  value.  The  Chinese  peppermint 
oil  from  Hong  Kong  contained  59 — 62  per  cent,  of  total 
menthol  M4 — 16-5  per  cent.  M  esters),  being  distinctly 
operior  in  this  respect  to  Japanese  dementbolised  oil. 
The  pimento  leaf  oil  from  Jamaica  and  the  clove  leaf, 
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oil  from  Zanzibar  should  prove  of  value  as  sources  of 
eugenol,  of  which  they  contain  respectively  68-6  and  85-7 
per  cent. — A.  S. 

Salicylic    acid ;     The    iron    compounds    of .     R.    F. 

Weinland  and  A.  Herz.     Annalen,  1913,  400,  219 — 26S. 

Salicylic  acid  forms  with  iron  coloured  complex  acids  of 

tbetype[Fe(C6H4COO)2]H,  and  [Fe(('6H4COO),]H„  and 
a  base  [Fe3(06H4(OH)COO)6](OH)3,  all  of  which  can  be 
isolated  in  the  form  of  their  salts.  The  introduction  of  a 
second  iron  complex  as  cation  in  the  above  disalicylato- 
ferric  acid  gives  rise  to  salts  possessing  the  violet  colour 
of  the  salicylic  acid -iron  reaction,  and  it  is  probable  that 
this  colour  is  actually  due  to  salts  of  this  acid  with  either 
the  salicylatoferric  base  or  with  simpler  iron  cations  such 
as  exist  in  aqueous  solutions  of  ferric  salts.  On  gradually 
adding  increasing  quantities  of  ferric  chloride  to  sodium 
salicylate  there  are  produced  first  the  yellow  colour  of  the 
trisalicylatoferric  acid,  t  hen  the  deep  red  of  t  he  disalicylato- 
fcrric  acid,  and  finally  the  violet  probably  due  to  the  forma- 
tion of  a  ferric  salt  of  the  latter  which  is  but  feebly  disso- 
ciated.—G.  F.  M. 


Glycerol  a-monochlorhijdrin  ;    New  production  of- 


J. 


Nivierc.     Bull.  Soc.  Chim.,  1913,  13,  893—894. 


Hydrochloric  acid  gas  is  passed  into  glycerol,  maintained 
at  120° — 130°  C.  in  a  flask  provided  with  a  reflux  condenser, 
until  it  is  no  longer  readily  absorbed.  The  liquid  is  then 
fractionally  distilled  under  reduced  pressure.  The  fraction 
distilling  between  120°  and  150°  C.  at  18  mm.  pressure 
is  refract ionated  and  the  portion  distilling  between  121  "5° 
and  122-5°  C.  at  15  mm.  pressure  is  collected.  About  660 
grms.  of  monochlorhydrin  are  obtained  from  1  kilo,  of 
glycerol. — J.  H.  L. 


Annesthetics  ;    Chemistry  of - 


-.  V.  Ethyl  chloride.  C. 
Baskerville  and  W.  A.  Hamor.  J.  Ind.  Eng.  Chem., 
1913,  5,  828—831. 

A  brief  review  of  the  preparation,  properties,  storage  and 
impurities  of  ethyl  chloride,  more  especially  in  regard  to  its 
use  as  an  anaesthetic.  In  addition  to  the  usual  method  of 
preparation  by  the  action  of  hydrochloric  acid  gas  on  alcohol 
in  presence  of  zinc  chloride  or  phosphorus  pentoxide,  ethyl 
chloride  may  also  be  made  by  mixing  2  parts  of  concen- 
trated sulphuric  acid  with  1  part  of  96  per  cent,  alcohol,  and 
after  standing,  diluting  with  \  part  of  water,  adding 
potassium  chloride,  and  distilling.  Alcohol  of  the  highest 
degree  of  purity  should  be  used.  Methyl  chloride  is  likely 
to  be  produced  if  alcohol  denatured  with  wood  spirit 
or  a  mixture  containing  wood  spirit  be  employed.  A 
simple  test  of  purity  consists  in  absorbing  the  ethyl  chloride 
from  a  30  c.c.  containing  vessel  in  35  c.c.  of  water. 
The  solution  should  not  be  acid  to  litmus  paper,  10  c.c. 
should  give  no  reaction  with  silver  nitrate,  and  10  c.c. 
when  boiled  with  3  drops  of  potassium  bichromate  solution 
and  5  drops  of  dilute  sulphuric  acid  should  give  no  odour  of 
acetaldehyde  nor  should  a  bluish  or  greenish  colour  be 
produced. — A.  S. 

Formaldehyde  in  the  presence  of  hexamethylene -amine  and 
methyl  alcohol  in  the  presence  of  ethyl  alcohol ;   Detection 

and  quantitative  determination  of 'minute  quantities  of . 

H.  A.  B.  Dunning.  Amer.  J.  Pharm.,  1913,  85, 453—459. 

Small  quantities  of  formaldehyde  can  be  estimated  as 
follows.  5  c.c.  of  the  sample  are  mixed  with  0-1  c.c.  of 
15  percent,  sodium  hydroxide  solution,  then  with  0-1  c.e.  of 
phenylhydrazinc  base  and  0-7  grm.  of  solid  sodium 
hydroxide,  and  the  whole  shaken  for  10  minutes,  and 
compared  colourimetrically  with  standard  solutions  of 
formaldehyde  treated  in  the  same  manner.  If  the  speci- 
mens are  to  be  kept  for  some  time  before  testing,  then  0-1 
c.c.  of  15  per  cent,  sodium  hydroxide  solution  mast  be 
added,  which  prevents  the  decomposition  of  hexamet  hylcne- 
amine  into  formaldehyde  by  any  acid  which  may  be  present. 
Dextrose,  acetone,  and  acetaldehyde  do  not  interfere 
in  solutions  of  formaldehyde  weaker  than  1  in  30,000. 
For  the  determination  of  small  quantities  of  methyl  alcohol, 
Simmond's   method  (this  J.,    1912,    150),   depending   on 


oxidation  with  permanganate  and  colourimetric  estima- 
tion of  the  resulting  formaldehyde  with  Schiff's  reagent 
(fuchsin  bisulphite)  gives  satisfactory  results. — F.  Shdn. 

Methyl  alcohol  and  formaldehyde  ;    Determination  of  small 

quantities    of in    solutions    containing    both.     M. 

Nicloux.     Bull.  Soc.  ('him.,  1913,  13,  935—939. 

The  method  is  based  on  determinations  of  (1)  the  volume 
of  standard  potassium  bichromate  solution  required 
for  the  oxidation  of  the  methyl  alcohol  and  formaldehyde 
(see  this  J.,  1897,  941),  and  (2)  the  volume  of  carbon 
dioxide  liberated  by  this  oxidation. ■ — J.  H.  L. 

Patents. 

Aldehydes   and   ketones;     Manufacture   of from    the 

corresponding  alcohols.  J.  Y.  Johnson,  London.  From 
Badische  Anilin  und  Soda  Fabrik,  Ludwieshafen  on 
Rhine,  Germany.     Eng.  Pat.  21,367,  Sept.  19,  1912. 

The  conversion  of  primary  or  secondary  alcohols  of  the 
aliphatic,  aromatic,  or  monocyclic  hydro-aromatic  series, 
into  the  corresponding  aldehydes  and  ketones,  is  effected  by 
passing  the  alcohol  in  a  state  of  attenuation  over  a  heated 
catalytic  agent.  The  attenuation  is  brought  about  either 
by  reducing  the  pressure  or  by  diluting  the  alcohol  vapour 
with  an  indifferent  gas,  or  by  both  methods.  Example. 
Vaporised  benzyl  alcohol  is  mixed  with  a  weak  current 
of  nitrogen  and  passed  at  a  pressure  of  1  mm.  over  a  contact 
mass  containing  about  15  per  cent,  of  finely  divided  copper, 
kept  at  a  temperature  of  about  280°  C.  The  vapours  are 
condensed  and  the  benzaldehyde  is  fractionated  if  necessary. 
The  preparation  of  cvclohexanone  from  cvclohexanol  is  also 
described.  (Compare  this  J.,  1903,  577",  657,  1012;  also 
Eng.  Pats.  9550  and  9008  of  1905  and  17,573  of  1906; 
this  J.,  1905,  902  ;   1906,89;   1907,  777.)— T.  F.  B. 

Halogen  derivatives  of  organic  compounds  ;    Manufacture 

of .     W.  H.  Perkin,  C.  Weizmann,  and  H.  Davies, 

Manchester.  Eng.  Pat.  22,653,  Oct.  4,  1912.  Addition 
to  Eng.  Pat.  277,  Jan.  3,  1912. 

The  process  for  producing  dichloro -hydrocarbons,  de- 
scribed in  the  principal  patent  (this  J.,  1913,  212),  is 
applicable  to  the  substitution  of  halogen  for  hydrogen 
in  other  organic  compounds,  to  produce  higher  or  lower 
halogen  derivatives.  Thus,  the  compound  to  be  halo- 
genated  is  converted  into  vapour  and  treated  with  the 
vapour  of  the  halogen  in  such  a  manner  that  the  halogen 
is  immediately  consumed,  and  the  product  is  removed 
from  the  zone  of  reaction  as  it  is  formed.  The  apparatus 
described  in  Eng.  Pats.  13,051  and  22,737  of  1912 
(this  J.,  1913,  740)  may  be  used  with  advantage.  The 
reaction  can  be  accelerated  by  heat  or  light,  or  by  phos- 
phorus compounds,  iodine,  etc.  The  preparation  of 
1.2.3.4-tetrachlorobutane  from  butyl  chloride,  of  mono- 
chloroheptano  from  normal  heptane,  of  dibromo-iso- 
pentane  from  iso-amyl  bromide,  and  of  monochloro-acetie 
acid  from  acetic  acid,  is  described. — T.  F.  B. 

Dichloroethylene  ;      Process     for     preparing .     Chem. 

Fabr.  Grieshoim-Elcktron.     Ger.  Pat.  264,006,  July  25, 
1912.     Addition  to  Ger.  Pat.  254,069  (see  this  J.,  1913, 
212). 
A  mixture  of  chlorine  and  acetylene,  containing  not  more 
than  about  10  per  cent,  of  chlorine,  is  heated  at  a  tempera- 
ture of  40°  C.  or  higher,  without  the  use  of  capillary  tabea 

or  constricted  spaces  as  required  in  the  process  of  the 
principal  patent.  H  is  stated  that  there  is  no  danger  of 
explosions  with  mixtures  containing  10  per  cent,  of 
chlorine,  and  verv  little  when  25  per  cent,  is  present. 

— T.  F.  B. 

Acetic  acid  esters  of  amt/l  alcohol  and  its  homologur*  ;  Manu- 
facture   of .     F!    Kaufler,    Briickl,    Austria.     Eng. 

Pat.  3133,  Feb.  6,   1913.     Addition  to   Bag.    flat   2779 
of  1913,  dated  Feb.  23,   1912. 
The  efficiency  of  the  porous,  bulky  .-odium  acetate,  pre- 
pared as  described  in' the  chief  patent  (tin-  .)..   1818,  7t'.7) 
is  increased  by  catalytic  agents,  particularly  OOppe*  -alts. 

■  1 
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The  eatalvst  may  be  added  either  before  or  during  the 
preparation  of  the  acetate,  for  example,  by  adding  copper 
carbonate  to  the  sodium  carbonate  to  bo  treated  with 
ie  acid,  or  by  adding  ooppei  acetate  to  the  sodium 
In  an  example,  3  nurts  of  copper  acetate  are  added 
to  72  parts  of  the  prepared  sodium  acetate. — T.  F.  B. 


no-compounds  ;     Manufacture    of    asymmetrical . 

i ».  Imray,  London.  From  Farbwerko  vorm.  Meister, 
Lucius,  and  Briming,  Hoehsl  on  Maine,  Germany.  Eng. 
Pat  14.400.  .Tune  21,  1913.  Addition  to  Eng.  Pat. 
ll.Too.  May  15.  1911  (see  this  J.,  1912,  256). 

Products  closely  allied  to  those  described  in  the  principal 
patent  are  obtained  by  using,  in  the  process  there  de- 
scribed, an  inorganic  arsenic  compound  or  an  ester  of  an 
inorgank  arsenic  compound  instead  of  one  of  the  arsinic 
acids  or  arsenoxides.  Thus  the  process  consists  in  re- 
ducing a  mixture  of  arsenic  trichloride,  or  arsenious  acid, 
or  arsenic  acid,  or  an  ester  of  one  of  these  acids,  with  an 
aromatic  arsinic  acid  or  arsenoxide.  The  products  con- 
tain more  than  one  atom  of  arsenic  to  each  aromatic 
residue,  in  quantity  varying  with  the  amount  of  inorganic 
arsenic  compound  used.  The  new  compounds  are  termed 
''  ]*>lyarseno  compounds,"  and  possess  a  therapeutic 
action  on  animals  infected  with  trypanosomes. — T.  F.  B. 

Arsenic  antimony  compounds  ;    Manufacture  of- 


-.  0. 
Imray,  London.  From  Farbwerke  vorm.  Meister, 
Lucius,  and  Briining,  Hochst  on  Maine,  Germany. 
Eng.  Pat.   17,533,  July  30,  1913. 

Organic  antimony-arsenic  compounds,  which  probably 
contain  the  atomic  grouping,  — As  :  Sb — ,  are  obtained 
by  treating  an  aromatic  primary  arsine  with  antimony 
eompounda  of  the  general  type,  (Halogen)2SbX  or  OSbX, 
where  X  is  an  organic  or  inorganic  residue  or  radical,  e.g., 
antimony  trichloride  or  tribromide,  phenylstibine  di- 
chloride  or  oxide,  tartar  emetic,  or  antimonyl  chloride. 
The  product  of  the  action  of  antimony  trickloride  on  3- 
amino-4-hydroxyphenylarsine  in  methyl  alcohol  solution, 
is  a  brownish-red  substance  readily  soluble  in  water, 
alkali  hydroxide  solutions,  dilute  hydrochloric  acid, 
al<  ohols,  etc. ;  it  is  precipitated  from  its  alcoholic  solu- 
tions by  ether.  Its  aqueous  solutions  yield  a  sparingly 
soluble  sulphate  on  addition  of  sulphuric  acid,  as  do  the 
known  awno-c -ompounds.  Five  other  examples  of  theso 
new   prodoeta  arc   given  in  the  specification. — T.  F.  B. 

IrV-Diamino-  \  V  -d i h  ydroryarsenobenzene  ;    Preparation  of 

■at  derivatives  of soluble  in  water.     Farbwerko 

vorm.  Meister,  Lucius,  und  Briining.     Ger.  Pat.  264,014, 
May  12,  1012.     Addition  to  Ger.  Pat.  245,756. 

3  -Nitro-  or  3-amino-4-hydroxyben7.ene-l-arsenoxide  is 
ll— ted  with  the  amount  of  formaldehyde -sulphoxylalo 
■eoeeaary  for  its  reduction  and  for  the  formation  of  the 
Mulphoxvlate  compound  (aee  Eng.  I'at.  3612  of  1912, 
Fr.  Pat  141,392  and  441,882,  and  Ger.  Pat.  263,460; 
thi-  .J..   1912,  844,  800;     1913,  060).- T.  F.  B. 

d      Process  for  preparing- 


-.    Chem. 
Pabr.  '.on  Beyden.     (-<r.  Pat.  264^924, "Nov.  9,  1910. 

Wiifs  nn  N-alkalilxnwne  dia/otato  is  treated  with  an 
alkali  arsenite  in  aqu  out  ohrtion  in  absence  of  free  alkali, 
pnenylarainie  acid  u  the  principal  product  of  the-  reaction. 
Only  very  *mall  qoantltiei  c,f  phcnvlarsinic  acid  are 
formed,  together  with  benzene,  asobenzene,  bydrezo- 
banaane,  ancl  aniline,  by  the  action  of  alkalim 
Ho—  Ol  diacobenaane  chloride  on  arsenious  acid. — T.  V.  B. 

All.  itri   of  eresotmic   arid;     I'rocess  of 

prodmeing .     Parbenfabr.  vorm.  F.  Bayet  unci  Co., 

Klberfeld,  Germany.     Eng.  Pat.  16,387,  July  16,  1013. 
dec  Int.  <  ,.j  :>,  )C))2. 

Ai.Kvu)XYAi.Kvi.ir>f  '  en  otfanc  acid  c,f  the 

m la,  ((  H     HO  O  HR'.OR  p/here  Rand  R' 

reprwenl   the  Mmp  or  different  alkyl  radical-  for  R'  may 

be  hydrogen j,  are  obtained  by  trcatmg  paits  ,,f  emotinic 

i  with  a-halogendialkyl  n  h  at  monochloro- 

dimetbyl  Hot.     The  products  arc  stated  to  have  a  more 


rapid  and  more  energetic  antirheumatic  action  than  the 
known  alkyl  esters  of  cresotinic  acid.  The  preparation  of 
the  methozymethy]  ester  of  m-oresotinio  acid,  and  of  the 
ethoxvethvlidene  ester  of  p-crcsotinic  acid,  is  described  in 
detail.  (Seo  also  Eng.  Pat.  8955  of  1902  and  U.S.  Pat, 
740,628  of  1903 ;   this  J.,  1903,  378,  1306.)— T.  F.  B. 

X-IIalogenalkyl-CC-dialkylbarbituric  acids  and  preparation 
of  the  same.  O.  Wolfes,  Darmstadt,  Germany.  U.S. 
Pat,  1,074,030,  Sept,  23,  1913. 

Derivatives    of    halogenalkylurea    arc    condensed    with 
dialkylmalonyl     halides     to     form     N-halogonalkyl-CC- 
dialkylbarbituric  acids.       Thus,  mono-N-dibromopropyl- 
CC-dicthylbarbituric  acid  is  obtained  by  the  interaction o 
dibromopropylurea  and  diethylmalonyl  chloride. — T.F.B. 

l-Melhyl-2A-diamino-5-formylamino-6-oxypyrimidine  ;  Pro- 
cess for  preparing .     Farbenfabr.   vorm.   F.   Bayer 

und  Co.     Ger.  Pat.  264,009,  May  29,  1912. 

Methylation  of  2-4-diamino-5-formylamino-6-oxypyr- 
imidinc  results  in  the  formation  of  the  1-mcthyl  compound, 
and  not  the  3-methyl  compound  as  might  be  anticipated. 
When  the  product  is  treated  with  condensing  agents  to 
form  the  second  ring,  1-methvlguanine  is  obtained. 

— T.  F.  B. 


1.7  -Dimethylguanine  ;  Process  for  preparing  ■ 


-.  Farben- 
fabr. vorm.  F.  Bayer  und  Co.  Ger.  Pat.  264,011, 
Aug.  18,  1912.  Addition  to  Ger.  Pat,  262,470  (see  this 
J.,  1913,  924). 

Guanine  itself,  as  well  as  1-methylguanine,  can  be  con- 
verted into  1.7-dimcthylguanino  by  treatment  with 
methylating  agents,  with  the  exception  of  methyl  iodide. 

— T.  F.  B. 

Diethyl   sulphate ;    Process  for   the   manufacture   of- 


L.  Lilienfeld,  Vienna.     U.S.  Pat,  1,074,633,  Oct.  7,  1913. 

Diethyl  sulphate  is  obtained  by  distilling  sodium  ethyl 
sulphate  in  a  vacuum,  with  or  without  addition  of  a 
suitable  diluent,— T.  F.  B. 


Diacelone   alcohol ;    Apparatus  for   making 


-.  C.  W. 
Crockett,  Passaic,  N.J.,  Assignor  to  Alco  Deo  Co. 
U.S.  Pat,  1,075,284,  Oct.  7,  1913. 

Relates  to  an  apparatus  for  converting  acetone  con- 
tinuously into  diacctone-alcohol.  The  plant  consists  of 
a  reservoir  for  acetone,  connected  with  a  "  converter  tank  " 
containing  an  insoluble,  granular  catalytic  agent,  which 
will  partially  polymerise  the  acotone.  The  liquid  is  then 
passed  successively  through  a  series  of  evaporating  units 
each  kept  at  the  same  temperature  ;  in  these  ovaporators 
some  of  the  unpolymerised  acetone  is  driven  off,  and  the 
liquid  becomes  progressively  richer  in  diacet  one -alcohol, 
which  is  finally  condensed  after  leaving  the  last  evaporating 
unit.  A  condenser  for  the  unconverted  acetone  is  pro- 
vided, and  is  connected  with  the  acetone  reservoir  in  such 
a  manner  that  the  unconverted  acetone  may  bo  returned 
for  further  treatment.  —  T.  F.  B. 


Dinitroglycol   and   glycol;     Kynlhriir   production   of  - 
E.   Jolicard.     Fr.    Pat.   456,456,  .June   18,   1912. 


Wiikn  a  current  of  acetylene  is  passed  through  a  scries  of 
absorption  flasks  containing  sulphuric  acid  of  66°  B. 
( -p.  gr.  1*842)  at  a  temperature  of  10° — 15°  ('.,  sulpbo- 
glycol,  N()2(OCH2)2,  is  produced.  Acetylono  coml> 
in  a  similar  manner  with  nitric  acid  of  40°  B.  (sp.  gr. 
1383)  in  presence  of  an  equal  quantity  of  sulphuric 
acid,  forming  dinitroglycol.  Dinitroglycol  is  also  pro- 
duced when  acetylene  reacts  with  nitric  acid  alone, 
either  in  t he  gaseous  state  M  in  solution.  When  sulphuric 
acid  containing  about  20  per  cent,  of  nitric,  acid  is  used 
for  the  absorption,  sulphonitroglycol  is  obtained.  The 
glycol  compounds  can  bo  converted  into  free  glycol  by 
the  usual  methods.  Dinitroglycol  may  bo  used  in  pre- 
paring explosive*,  in  which  it  may  wholly  or  partially 
replace  nitroglycerin. — T.  F.  B. 
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Anhydrides  of  unsaturated  fatty  acids  of  high  molecular 
weight  and  of  their  halogen  addition  products  ;  Process 
for  making — ■ — and  converting  these  into  amides  and 
ureas.  Soc.  pour  lTndustrie  Chimique  a  Bale.  Fr. 
Pat.  456,571,  June  21,  1912. 

Anhydrides  of  the  higher  unsaturated  fatty  acids  (e.g., 
behenolic  or  erucic  acid)  as  well  as  anhydrides  of  their 
halogen  addition  compounds,  are  readily  obtained  by 
treating  the  acids  with  phosphorus  oxychloride.  The 
anhydrides  of  the  halogen  addition  products  can  also  be 
prepared  by  treating  the  anhydrides  of  the  fatty  acids 
themselves  with  halogens  or  with  hydrohalogen  acids. 
By  treating  the  anhydrides  with  ammonia  or  urea,  the 
corresponding  amides  or  ureides  are  produced.  Behenolic 
anhydride  (m.  pt.  53° — 54°  C),  erucic  anhydride  (m.  pt. 
49° — 50°  C),  wo-dibromobehenic  anhydride  (m.  pt.  55° — 
56°  C),  di-iodobrassidic  anhydride  (m.  pt,  35°— 37°  C), 
behenolamide  (m.  pt,  90° — 91°  C),  brassidinamide  (m.  pt. 
91°— 96°  C),  chlorobehenamide  (m.  pt.  86°— 88°  ('.), 
iodobehenamide  (m.  pt,  91° — 92°  C),  and  di-iodobrassidin- 
amide  (m.  pt.  94° — 95°  C.)  are  described  in  the  specification. 

— T.  F.  B. 

Cyanamide  ;    Process  for  making  a  mixture  of  urea  and 

dicyanodiamide  rich  in  dicyanodi amide  from .     H. 

Immendorf  and  H.  Kappen.     Fr.  Pat.  457,525   May  6, 
1913. 

When  cyanamide  is  heated  with  ferric  oxide  or  other 
catalytic  agent,  ammonia  is  liberated,  and  a  mixture  of 
urea  and  dicyanodiamide  is  obtained.  By  effecting  the 
reaction  in  alkaline  solutions,  products  rich  in  dicyanodi- 
amide result.  Manganese  dioxide  or  oxide  or  their 
hydrates,  ferric  oxide  or  its  hydrates,  stannic  acid,  chromic 
oxide  or  its  hydrates,  hydrated  silicic  acid,  and  similar 
substances  may  be  used  as  catalysts.  The  activity  of  the 
catalyst  is  greatly  diminished  during  the  process,  owing 
to  its  absorbing  the  bases  which  are  liberated ;  it  can  be 
regenerated  by  treatment  with  acid  or  with  water.  When 
commercial  calcium  cyanamide  is  used  as  the  raw  material, 
the  calcium  chloride  present,  hinders  the  separation  of  the 
mixture  of  urea  and  dicyanodiamide  ;  this  difficulty  may 
be  avoided  by  converting  the  calcium  chloride  into  a  salt 
insoluble  in  alcohol,  such  as  the  sulphate  or  carbonate. 

— T.  F.  B. 

Hydrogenation  [and  reduction];    Catalytic  method  of . 

A.   Brochet.     Fr.   Pat,   458,033,   July  27,    1912. 

Hydrogen  or  a  gaseous  mixture  containing  hydrogen  is 
passed  into  the  substance  to  be  treated,  either  in  the 
liquid  form  or  in  solution  or  suspension,  in  presence  of 
a  base-metal  catalyst,  which  may  be  held  on  an  inert 
support.  The  velocity  of  the  reaction  is  increased  by 
working  under  pressure,  although  extremely  high  pres- 
sures are  not  necessary.  By  this  process  it  is  possible  to 
reduce  benzaldehyde  to  benzyl  alcohol,  acetophenone  to 
methylphenylcarbinol,  p-nitrophenol  to  p-aminophenol, 
and  p-nitraniline  to  p-phenylenediamine.  The  following 
example  of  the  hydrogenation  of  phenol  is  given  : — One 
per  cent,  of  reduced  nickel  is  mixed  with  phenol,  which  is 
heated  to  100°— 120°  C.  and  treated  with  hydrogen  under 
a  pressure  of  10 — 15  kilos,  per  sq.  cm.  If  the  mixture  is 
thoroughly  agitated,  the  whole  of  the  phenol  is  converted 
into  cyclohexanol,  which  can  be  recovered  by  distillation. 
No  cyclohexane  or  cyclohexanone  is  formed. — T.  F.  B. 

Phosphoric  esters  of  carbohydrates  ;    Process  for  preparing 

.     S.   Carlson.     Fr.    Pat.   458,096,   May  20,    1913. 

Under  Int.  Conv.,  May  20,  1912. 

The  synthetic  action  of  the  phosphatese  in  yeasts,  as 
applied  to  the  preparation  of  phosphoric  esters  of  carbo- 
hydrates, can  be  utilised  if  the  living  yeasts  arc  treated 
with  antiseptics  such  as  toluene,  thymol,  chloroform, 
phenol,  formaldehyde,  etc.,  in  quantity  sufficient  to 
suppress  their  fermentative  activity,  but  insufficient  to 
destroy  their  synthetic  action  :  the  latter  is  lowered  to 
some  extent,  usually  to  from  50  to  20  per  rent,  of  the 
normal.  To  prepare  the  calcium  salt  of  the  phosphoric 
ester  of  a  carbohydrate,  100  grms.  of  the  sugar  dissolved 
in  250  c.c.  of  water  are  mixed  with  150  grms.  of  pn     i  d 


yeast  (containing  about  30  per  cent,  of  dry  substance 
and  10  c.c.  of  toluene ;  after  about  four  hours  the  yeast 
is  filtered  off,  the  albuminous  compounds  are  separated  by 
heating  to  60°  C,  and  the  filtrate  mixed  with  the  calculated 
quantity  of  a  calcium  salt  and  with  an  equal  volume  of 
alcohol.  On  standing  the  calcium  salt  of  the  ester 
separates.  Free  phosphates  in  solutions  of  carbohydrate- 
phosphoric  esters  may  be  removed  by  addition  of  a 
magnesium  salt,  ammonia,  and  ammonium  chloride. 

— T.  F.  B. 

Sugars  with  monohydroxy benzoic  acids  and  their  carbo- 
alkyloxy-,  acetyl-,  and  alkyl- derivatives  ;    Preparation  of 

compounds    of .     K.    J.    Freudenberg.     Ger.    Pat. 

264,654,  April  3,  1912. 

A  sugar  is  treated  with  the  chloride  of  a  monocarbo- 
alkyloxy-,  acetoxy-,  or  alkyloxy- benzoic  acid,  in  presence 
of  a  tertiary  base  and  an  indifferent  solvent,  such  as 
chloroform.  It  is  stated  that  70  to  80  per  cent,  of  the 
acid  chloride  is  converted  into  the  completely  acidylated 
sugar  ester  (penta-acidyl  derivative).  If  the  sugar 
derivative  of  the  free  monohydroxybenzoic  acid  is  required 
the  carbo-alkyloxy  compound  is  saponified. — T.  F.  B. 

Panama  bark  ;   Process  for  preventing  formation  of  dust  in 

the  treatment  of .     R.  Mandelbaum,  and  A.  Kauff- 

mann  and  Co.     Ger.  Pat.  264,163,  Sept.  28,  1912. 

Panama  bark  is  impregnated  with  a  hygroscopic  substance, 
such  as.  calcium  chloride  or  zinc  chloride,  or  with  a  con- 
centrated solution  of  borax,  or  with  a  solution  of  glue, 
dextrin,  sugar,  or  the  like,  with  or  without  a  hygroscopic 
or  antiseptic  substance  such  as  salicylic  acid. — T.  F.  B. 

Butadiene  derived  from  natural  raw  materials  ;  Process  for 
converting  crude into  a  form  suitable  for  polymerisa- 
tion. Ges.  f.  Teerverwertung  m.  b.  H.  Ger.  Pat. 
264,245,  Dec.  29,  1911. 

The  raw  materials  containing  butadiene,  e.g.,  the  first 
runnings  in  crude  benzol  distillation,  are  freed  from 
carbon  bisulphide,  heated  to  convert  the  cyclopentadiene 
into  a  polymer  of  high  boiling-point,  and  treated  with 
sodium  to  remove  the  acetylenic  hydrocarbons.  The 
carbon  bisulphide  and  cyclopentadiene  can  be  separated 
by  the  same  heating  process,  or  the  cyclopentadiene  and 
the  acetylenic  hydrocarbons  may  be  removed  by  means 
of  sodium  in  a  single  operation.  The  product  is  frac- 
tionated to  obtain  butadiene  of  the  desired  purity. 

— T.  F.  B. 

Aniino-acid    amides    and    their    derivatives ;     Process   for 

preparing .     Chem.    Werke    vorm.    Dr.    H.    Bvk. 

Ger.  Pat.  264,263,  June  2,  1911. 

Amides  of  amino-acids  and  their  derivatives  are  obtained 
by  treating  the  addition  products  of  the  amides  of  the 
corresponding  halogen  substituted  acids  and  hexametliyl 
enetetramine  with  alcoholic  hydrochloric  acid. — T.  F.  B. 

Mercury  derivatives  of  aryloxy-fatty  acids  ;      Preparation 

of  easily  soluble  compounds  of  nucleus  substituted . 

Farbenfabr.  vorm.  F.  Baver  und  Co.  Ger.  Pat.  264,267, 
March  26,  1912. 
The  alkali  or  ammonium  salts  of  ox  vmercuri-aryloxy-fatty 
acids  (s.c  Ger.  Pat.  261,229  ;  this  J..  1913.  M  1 )  are  treated 
with  amino  acids  or  with  other  nitrogenotu  compound! 
which,  though  neutral  towards  litmus,  posaeai  both  basic 
and  acidic  characters,  or  with  unino-compoundi  of  acidic 
character.  Similar  stable  and  soluble  product  sure  obtained 
by  treating  the  free  oxymercuri-aryloxyfatty  Midi  with 
alkali  salts  of  the  above  mentioned  nitrogen  oompow  d-. 
or  mixtures  of  the  mercury-acids  and  the  nitrogen  com- 
pounds may  be  treated  with  an  alkali  hydroxide  or  car- 
bonate, ammonia,  or  an  organic  base. — T.  F.  B. 

Mtrcuni  ierivativet  of  aminabantait  mid*;     I'm,**  for 

preparing    nucUus-wbeiitvtei .     Verein.  ChemJaohc 

Werke  A.c.   Ger.  Pat.  264  MS,  March  10,  1912, 

Compoxwds  of  the  formula.    \,\n  C,  II  [CO<  '11 1  HgCI) 

[AcNII  :<  null      II CI      3:1:6],  are  obtained  by  heating 
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a  Mnirio  saM  of  svaeylarainobencoio  acid,  by  heating 
merouik  oxide  with  a  m-acylaminobenzou;  acid,  or  bj 
beating  .1  Bait  of  the  acid  with  a  mercuric  salt. — T.  F.  B. 

Xoitthini  derivatives  .     Process  for  preparing  easily  soluble 

.     Farbenfabr.  vorm.  F.  Bayer  and  Co.    Gcr.  Pat. 

3   .Sept.  27,  1918. 

A  \\sn;is>:  base  i>  treated  with  an  alkali  salt  of  a 
quinolinocarboxylio  acid,  or  an  alkali  compound  of  a 
xanthine  base  is  treated  with  the  free  acid,  or  a  mixture 
<>f  the  xanthine  base  and  quinolinocarboxylio  acid  Ls  treated 
with  alkali.  The  products  are  neutral  and  more  easily 
soluble  than  known  compound-;  such  as  theobromine 
sodium-sodium  salicylate  or  theophyllin  Bodium-sodium 
,:.-.     '1'.  F.  B. 

ft  rroMS  sati  of  glutamic  acid;   1'rocess  for  preparing  a . 

F.   Hoffmann-La   Roche  und  Co.     Ger.  Pat.  264,390, 
Feb.  22.  1913. 

When  aqueouj  solutions  of  glutamic  acid  arc  heated  with 
metallic  iron,  air  being  excluded,  ferrous  salts  of  glutamic 
acid  are  obtained  Acpucous  glutamic  acid  solutions 
have  no  action  on  ferric  oxide  or  ferric  sulphide. — T.  F.  B. 

Ferrous   -alt  of  2-pyrrolidone-H-carboxylic  acid  ;     Prtpara- 

tion  of  a .     F.   Hoffmann-La  Roche  und  Co.     Ger. 

T        264,391,    .March   7,    1913.     Addition  to  Ger.  Pat. 
S90. 

2  Pvrrolidone-.")  carboxyuc  acid  is  converted  into  a 
ferrous  sari  by  heating  with  metallic  iron  in  a  manner 
similar  to  that  described  for  preparing  ferrous  glutamate 
1st  preceding  abstract). — T.  F.  B. 


M-ihyl    thiocyanate  ;     Process   for    preparing  .      K. 

Behmitz.     (k-r.  Pat.  204,922,  Feb.  26,  1913. 

The  potassium-methyl  sulphate  obtained  as  by-prcduct 
in  th-  reaction  between  dimethyl  sulphate  and  potassium 
thiocyanate,  i-  heated  with  a  further  mol.  of  potassium 
thiocyanate  and  one  mol.  of  an  alkaline-earth  salt  which 
ruble  ii  water.  Methyl  thiocyanate  is  also  prepared 
by  heating  dimethyl  sulphate  with  an  aqueous  solution 
of  an  alkaline-earth  thiocyanate. — T.  F.  B. 


//-  ivy-metal  compounds  of  albuminous  substances  contain 

i  ■  tl/jh  ur  ;  Process  for  preparing  soluble .     R.  Uhl. 

84  026,  Feb.  13,  1912. 

The  products  obtained  by  the  action  of  carbon  bisulphide 

or    aarboo    oxysulphide    on    albuminoid    compounds    or 

i  in  alkaline  solution,  are  decomposed 

Jkaline  solution  bj   means  ol  heavy  sietals  or  their 

iponnd*,  othet  than  lead  or  lead  compounds.    The 

an    m  ire  -table  than  tin    albumin-- iilpliur  coin- 
pound*,   and   are  soluble   in   water  and   in   dilute  alkalis. 
ii< -d  to  be  non-toxic,  and  to  possess  powerful 
•    and  bactericida]  properties. — T.  F.  B. 


\!  i  !■    furl  a  ri  of  ■ 


-.     J.  Y.  Johnson,  London. 
From  Badische  Anilin  and  Soda  Fabrik.  Ludwigshafen 
Rhine,  Qermany.     Eng.  Pat.  22,036,  Sept.  27,  1912. 

F'l'.t  Of  1912;  t  hi,  J.,  1913,  672.— T.  F.  I'.. 

■fin"    ['  ters];     J'rorex*  for  pro- 

Badische  Anilin  und  Soda  Fabrik.     First 

•d  March  11,  1913,  to  Fr.  Pat.  434,586, 

26,1911.     Under  fat.  Conr.,  Aug.  7  and  8, 191 2, 

and  Feb.   10,   191 3. 

31,616 of  1912 and  13,327 of  1913:  thi-sJ., 

1913.   124.      T.  F.  B. 

olopues ;     Manufactun    of     — . 
K  I-    H    B  range,  and    M.   J.   W.   M!isH. 

0,  1913.     Under   Int.   Conv., 
\  1911 

'  771  of  1912;   Ihi    .1.,  1913,711.      T.  F.  I'.. 


Diethylbromoaeetyl  carbamide  ;   Process  for  producing . 

Dr.  Bruno  Beck  maim  Chem.  Fabrik,  G.  m.  b.  H., 
Berlin.  Ene.  Pat.  15,933,  July  10,  1913.  Under  Int. 
Cony.,  Aug  24,  1912. 

See  Ger.  Pat.  262,048  of  1912  ;  this  J.,  1913,925.— T.  F.  B. 

Piaselenol ;      Derivative    of   .  E.     Fischer,     Berlin, 

Assignor    to   Farbenfabr.    vorm.  F.    Bayer    und    Co., 

Elberfeld,  Germany.  U.S.  Pat.  1,074,425,  Sept.  30, 
1913. 

See  Ger.  Pat.  261,412  of  1912  ;  this  J.,  1913,  842.— T.  F.  B. 

Organic  mercury  compounds.  M.  Engelmann,  Assignor  to 
Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Ger- 
many.    U.S.  Pat,  1,074,781,  Oct.  7,  1913. 

See  Ger.  Pat.  261,229  of  1912;   this  J.,  1913,  841.— T.  F.  B 


Dialkylaminoformic   acid  ;     Esters   of 


G.    Merling, 


Elberfeld,  and  H.  Kohler,  Leverkusen,  Assignors  to 
Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld.  Germany. 
U.S.  Pat,  1,074,966,  Oct.  7,  1913. 

SEEEng.  Pat.  11,587  of  1912;  this  J.,  1913,  212.— T.  F.  B. 

Beta-methyl-gamma-oxybutyldivtethylaminc  ;  Process  of 
producing — — .  G.  Merling,  Elberfeld,  and  H.  Kohler, 
Leverkusen,  Assignors  to  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  U.S.  Pat.  1,074,967, 
Oct.  7,  1913. 

See  Ger.  Pat.  254,713  of  191 1  ;  this  J.,  1913,  380.— T.  F.  B. 

2-Phenylquinoline-4:-carboxylic     acid ;     Process     for     the 

manufacture   of .     A.    Thiele    and    G.    Wiehmann, 

Assignors  to  Chem.  Fabr.  auf  Action,  vorm.  E.  Schering, 
Berlin.     U.S.  Pat.  1,075,171,  Oct.  7,  1913. 

See  Eng.  Pat.  15,684  of  1912  ;  this  J.,  1912,  953.— T.  F.  B. 

Liquid  or  solid  solutions  of  organic  compounds  giving 
emulsions  with  water.  Addition  to  Fr.  Pat.  445,053. 
See  XII. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Photographic  developers  ;    Physico-chemical  studies  of . 

111.    Quinol    as    an,    inductor.      N.    Schilow    and    E. 
Timtschenko.     Z.  Elektrochem.,  1913,  19.  816-  819. 

Sodium  arsenite  has  an  effect  on  the  atmospheric  oxidation 
of  quinol  solutions  very  similar  to  that  of  sodium  sulphite 
(see  this  J.,  1912,  1094;  1913,  214,  431);  during  the 
earlier  stages  of  the  oxidation,  the  process  is  less  rapid 
than  without  arsenite,  but  in  the  later  stages  the  total 
amount  of  oxygen  absorbed  Ls  greater  than  when  arsenite 
is  absent.  Since  sodium  arsenite  is  not  likely  to  form 
complex  compounds  with  quinol,  it  is  probable  that  it 
acts  merely  as  a  protective  agent  for  tin;  quinol.  The 
oxygen  is  distributed  between  the  quinol  and  the  arsenite 
in  the  ratio  of  1  :  1-2,  as  compared  with  1  :  1  which  Ls  the 
ratio  for  an  ideal  acceptor"  of  oxygen.  Analogous 
experiments  with  the  aid  of  hydroxylammc  and  hydrazine 
as  "acceptors"  gave  somewhat  similar  results,  but  it  Ls 
considered  probable  that  series  of  addition  products 
are  formed  in  these  cases.  The  retarding  and  "  regularis- 
ing"  effect    of   hydroxylaminc  is  so   marked   that   its  use 

in  the  preparation  of  "stand"  developers  is  suggested 

— T.  F.  B. 

pATKNTS. 

Phoiographii   fixing  b.ilfis  ;    Process  for  listing  the  strength 

of  mill  means  fin    u   •   linn  in.      A.    Hilly,  A.-ehallen- 

borg,  Qermany.     Eng.   Pat.  9691,  April  24,  1913. 

A  tksT  paper  ifl  made  by  coal  Lllg  wil  h  a  silvi  i  salt  emulsion 
a  paper  which  is  eithei    '  rougly  coloured  or  pro\  id<  d  with 
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a  printed  or  otherwise  marked  surface.  If  the  emulsion 
is  of  the  same  grade  as  that  of  the  paper  to  be  used,  the 
test  paper  serves  both  as  an  indication  of  the  strength 
of  the  fixing  bath  and  of  the  time  necessary  for  fixation. 

— T.  F.  B. 

Photography   of  colours  ;    Processes  for .     E.    C.    G. 

Caille.     First  Addition,  dated  July  8,  1912,  to  Fr.  Pat. 
445,787,  July  5,  1912. 

To  assist  the  adherence  of  the  gelatin  or  emulsion  to  the 
polychrome  screen  in  the  process  described  in  the  principal 
patent  (this  J.,  1912,  1202),  it  is  suggested  to  interpose 
a  layer  of  collodion,  insoluble  glue,  potassium  silicate 
solution  (0-5  to  1  percent.),  or  similar  substance. — T.  F.  B. 

Colour    photography    on    fabrics ;     Process    of .     T. 

Valettc  and  R.  Ferct.     Fr.  Pat.  457,446,  May  3,   1913. 

Photographs  arc  printed  by  projection  or  contact  on 
sensitised  fabric  fastened  on  a  rigid  support  in  such  a 
manner  as  to  ensure  that  it  retains  its  shape.  Two  or 
more  monochrome  prints  are  applied  in  exact  register, 
the  fabric  being  sensitised  before  each  printing  with 
a  solution  containing  a  double  sulphite  of  sodium  and 
an  aromatic  diazo  compound,  and  also  a  phenol ;  neither 
the  amine  nor  the  phenol  should  contain  a  free  sulphonic 
or  carboxylic  group.  It  is  known  that  these  solutions 
only  produce  the  corresponding  dyestuff  under  the 
influence  of  light.  The  sensitising  baths  are  made  up  to 
produce  the  appropriate  colour ;  for  instance,  the  yellow 
may  be  derived  from  aniline  and  phenol,  the  red  from 
p-nitraniline  and  /3-naphthol,  and  the  blue  from  toluidine 
and  a-naphthol  or  amino-a-naphthol. — T.  F.  B. 

Film   supports ;     Process  for  preparing   non-inflammable 

waterproof .     Balland    et    Cie.     Fr.    Pat.    457,925, 

May  13,  1913. 

Films  made  of  gelatin,  viscose,  or  other  substances  sensi- 
tive to  water,  are  coated  with  a  solution  of  cellulose  or 
cellulose  acetate  or  other  ester,  in  acetone,  alcohol,  or 
other  suitable  solvent. — T.  F.  B. 

Colour    photography ;    Process   for    producing    bleaching- 

out  films  for .     J.    Szczcpanik    and    F.    Habrich. 

Ger.  Pat.  264,207,  Sept,  10,  1912. 

Suitable  powdered  substances  are  stained  with  fast 
{i.e.,  not  "  bleeding "),  red,  yellow,  and  blue  colours 
sensitive  to  bleaching-out,  and  are  then  applied  to  paper, 
glass,  etc.,  with  or  without  the  use  of  a  landing  agent, 
which  may  also  be  coloured.  Substances  emulsified  in  the 
binding  agent  may  be  used  in  place  of  t  he  powders.  The 
powders  or  emulsion  may  be  stained  to  equal  depths 
and  made  equally  sensitive  by  varying  the  conditions 
of  sensitisation,  or  they  may  be  stained  to  such  a  depth 
that  a  single  strength  of  sensitising  solution  renders 
all  colours  equally  sensitive.  To  prevent  the  differently 
coloured  particles  of  the  emulsion  from  mixing,  they 
may  be  treated  with  tanning  or  like  agents.- — T.  F.  B. 


Colour    photography ;     Polychrome    screens  for- 


-.  R. 
Ruth  and  A.  Schuller,  Oude-Cod,  Belgium.  Eng.  Pat. 
22,451,  Oct.  2,  1912. 

Ski:  Fr.  Pat.  449,080  of  1912  ;  this  J.,  1913,  508.— T.  F.  B. 


Photographs  ;    Process  of  treating  [colouring]- 


-.     A.  M. 
Sandig,   Chicago.     Eng.    Pat,"  9056,  April   17,    1913. 

SeeU.S.  Pat.  l,067,198of  1913;  this  J.,  1913,  807.— T.F.B. 

Photographs  in  natural  colours  ;  Process  for  obtaining . 

Neue   Photographische  Ges.    A.-G.     Fr.    Pat.    457,079, 
July  3,  1912. 

See  Ger.  Pat.  257,160  of  1911  ;  this  J.,  1913,  674.— T.  F.  B. 

Photographic  fixing  baths  ;   Process  for  testing  the  utility  of 

.     AoL-Ges.  f.  Buntpapier-  u.  Leimfabr.     Fr.  Pat. 

4.-,7,ON3,  April  24,  1913. 

See  Eng.  Pat.  9691  of  1913  ;   preceding.— T.  F.  B. 


XXII.— EXPLOSIVES  ;    MATCHES. 

Explosives  ;   Annual  Pepoit  of  the  Chief  Inspector  (Major 

A.  B.  Denne)  of for  the  Union  of  South  Africa  for 

the  year  ending  Dec.  31,  1912.     [U.G.  41— 1913.] 

There  are,  in  South  Africa,  three  large  explosives  factories, 
and,  during  the  year  three  small  "  tshisa  "  stick  factories 
were  started  in  the  neighbourhood  of  Johannesburg. 
The  quantities  of  explosives  manufactured  were  6405 
tons  at  the  B.S.A.  Explosives  Co.,  Modderfontein,  10,554 
tons  at  the  Cape  Explosive  Works,  Somerset  West,  and 
5931  tons  at  the  works  of  Kynoch  Ltd.,  Umbocrintwini. 
There  were  no  accidents  of  note  at  Somerset  West  and 
Umbogintwini,  but  two,  each  involving  the  loss  of  six 
lives  at  Modderfontein.  In  the  Transvaal  there  were 
214  magazines  under  licence.  In  many  eases,  owing  to  the 
exceptionally  hot  weather,  the  temperature  rose  beyond 
95°  F.  (353C),  laid  down  as  the  maximum  permissible 
in  the  regulations.  In  the  wood  and  iron  magazine, 
required  by  former  regulations,  and  constructed  on  the 
"sub-surface"  type,  the  temperature  rose  as  high  as 
98°  F.  (36-7°  C),  whilst  the  maximum  attained  in  a 
stone  magazine  was  not  more  than  82°  F.  (27-8°  C). 
The  number  of  licensed  magazines  in  Cape  Colony  was  190. 
The  amounts  of  explosives  manufactured,  'imported, 
and  exported  during  the  year  were  : — 


Manu- 
factured. 

Imported 

Exported. 

Blasting  gelatin tons 

Gelignite 

Blasting  powder ,, 

"  Permitted  "  explosives      ,, 

13,139 
5,341 
4,371 

40 

43 
62 
79 
30 
53 

220 

258 

18 

Totals   

22,891 

267 

496 

Detonators  No. 

— 

49,415,000 

72,000 

Nitrocotton  is  imported  by  two  of  the  factories,  the 
Cape  Explosives  Works  being  the  only  one  to  manufacture 
its  own.  19,886  cases  of  safety  fuse  (500  coils  each) 
were  imported  from  the  following  places  :  Creat  Britain 
(13,050),  Germany  (5045),  and  Belgium  (1791).  Fifty- 
seven  samples  of  safety  fuse  were  bested  during  the  year. 
Complaints  of  "  running  "  fuse  have  been  of  less  frequent 
occurrence  than  formerly.  185  samples  of  explosives 
were  dealt  with  in  the  Johannesburg  laboratory.  The 
chief  items  were:  blasting  gelatins  (46),  gelignites  (39), 
and  dynamites,  dope  (45).  In  the  Durban  laboratory 
291  samples  were  examined,  of  which  261  were  importa- 
tions. At  Cape  Town  115  samples  wen'  dealt  with, 
the  chief  items  being:  blasting  gelatins  (33),  gelignites 
(31),  and  guhr  dynamites  (24).—  G.  \Y.  McD. 

Patents. 

Explosives  for  use   in   rout  milling  and  tin    lib'.      ('..   Carew, 

and   British    Westfalite,    Ltd.,    Denaby,    Forks.     Eng. 
Pat.  8530,  April  11,   1913. 

A  safktv  explosive  consisting  of  ammonium  nitrate  (58 — 
61  parts),  potassium  nitrate  (13 — 15),  ammonium  chloride 
(20 — 22),  trinitrotoluene  (4 — (i),  and  moisture  ((I      1   part). 

— C.  W.  McD. 


Explosive  nitro  bodies  :    Method  of  densifjfing  fusible 


G.  Issler,  Walm,  Germany,  Assignor  to   K.  I.  dn  Pool 
dc  Nemours  Powder  Ob.,  Wilmington,  Del.     0.8.  Pat, 

1,074,263.  Sept.  SO,   1913. 

I'i  sibi.k  explosive  nitro  bodies  are  rendered  denser  by 
fusing  one  em!  of  the  charge,  and  applying  pressure  to  the 
rest  through  the  medium  of  the  liquefied  portion,  whilst 
gradually  cooling  the  part   more  remote  from  the  liquid 

portion."    C.  W.  MCD. 


Cl.  xxiil— analytical  processes. 


(Nov.  15,  1913. 


1'ou-dtr   and   proptilunt  for    use    in  firearms.      0.    Newton, 
Buffalo,  N.V.     U.S.  Pat.  1,074,809,  Oct.  7,  1913. 

Tut:  ptopellanl  has  ■  perforated  core  consisting  of  layers 
•Uoi.U  bo  arranged  that  those  forming  the  exterior 
surface  »f  the  eoxe  and  the  interior  of  the  perforations 
burn  the  .-lowest,  and  each  successive  layer  from  the 
surface  towards  the  centre  of  the  core  is  composed  of  a 
more  rapid  burning  colloid  than  the  one  which  envelopes  it. 
The  whole  is  protected  at  the  end  from  the  flame  by  a  slow 
burning  substance  which  retards  the  rate  of  burning. 

— G.  W.  McD. 

Dynamites  and  other  high  explosive*  ;    Machine  for  packing 

(.,  aftetfa.      H.  Auclui.  Emporium,  Pa.     U.S.  Pat. 

1,074,923,  Oct.  7,  1913, 

A   mm  mini    frame  is  provided  with  a  shell  holder  and  a 

p.i.  b  r  sliding  in  a  collar.     The  pressure  which  the  packer 

applies  to  the  explosive  may  be  regulated  by  a  series  of 

■(its.     A  lever  and  cam  by  which  the  packer  is  operated 

ranged  that  when  the  shell  has  been  loaded  they 

are  out  of  engagement,  and  the  movement  of  the  packer 

s.     (..  \V.  Mi  D. 

Cartridge  [  :   Lubricant  for ].     Chemische  Producten- 

und  Ziindkapselfabrik  V.  Alder,  Vienna.  Eng.  Pat. 
27,409,  Nov.  28,  1912.  Under  Int.  Conv.,  Dec.  7, 
1911. 

A  i  t"BRi'  is'T  for  cartridge  cases  consisting  of  a  mixture 
thai  asphaltum  or  carnauba  wax  (70  parts),  ceresin 
and    Ix-eswax    (10    parts).     Stearine    or   liquid    oils 
in. iv  be  B«ed  in  place  of  beeswax. — G.  W.  McD. 

Detonating  or  priming    compounds  for  rim  fire  cartridges 
mid   percussion   caps.     W.    Meyer,    Berlin-Wilmersdorf, 
many.     Eng.  Pat.  25,550,  Nov.  7,  1912.     Addition 
Pat.  21,337,  Sept.  27,  1911. 

-       Addition  of  Sept.  7,  1912,  to  Fr.  Pat.  435,049  of  1911  ; 
this  J..   1913.  454—  T.  F.  B. 

Explosive  compounds.  C.  F.  Dippel,  Brcnham,  Texas, 
I"  v A  Eng.  Pat.  12,376,  May  27,  1913.  Under  Int. 
Conv.,  May  27,  1912. 

3.  Pat.  1,054,515  of  1913;  this  J.,  1913,  381.— T.F.B. 

Manufacture    of   bituminous    matter   [for    explosives,    etc.] 
Fr.    Pat.   457,054.     See  IIa. 

Synthetic   prcAnction  of  dinilroglycol  and  ethylglycol.     Fr. 
Pat.  456,456.     See  XX. 


XXIII.    ANALYTICAL  PROCESSES. 

poratioH  of  large,  volumes  of  liquid  in  vacuo  ;    Simple 

laborukwj   apparatus  for  the   continuous .     W.    A. 

Davis.      J.  Agric.  Set,  1913,  5,  434 — 436. 


The  apparatus  (see  fig.)  overcomes  the  difficulty  caused 
by  the  frothing  of  liquids  such  as  alcoholic  plant-extracts 
during    vacuum    distillation.     It    requite!    practically    no 
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■  n   once   the   distillation   has   been   started. 

p  the  trap,    I',   made  from  B   piece  of 
vim  .•;.!-  -'u\-.n:.  .'  ,    broken  against  copper  gauze  in  the 


latter  and  flows  back  into  the  flask  through  the  tube,  L. 
The  distillate  in  G  can  be  removed  at  any  time  without 
affecting  the  vacuum  if  the  cocks  at  R  and  S  aro  first 
closed.  The  largo  reservoir,  P,  prevents  sudden  changos 
of  pressure,  and  thus  helps  to  ensure  regular  obullition. 
J  is  a  Hutchinson  valve  (see  this  J.,  1912  906)  and  M  a 
manometer  tube. — J.  H.  L. 

Hydrolytic  reactions  between  soluble  salts  during  the  analysis 
of  evaporation  residues.  P.  Kaschinsky.  Ann.  Chim. 
Analyi.,  1913,  18,  385—389. 

On  analysing  the  evaporation  residues  of  the  waters  of 
certain  saline  lakes  dried  at  180°C,  and  the  same  residues, 
calcined  at  a  low  red  heat,  treated  with  ammonium  car- 
bonate, and  again  dried  at  180°  C,  by  extracting  them 
with  water,  and  determining  acids  and  bases  in  1  he  aqueous 
solution  and  in  the  insoluble  portion,  it  was  found,  on 
comparison  with  the  results  of  analysis  of  the  original 
waters,  that  on  evaporation,  and  still  more  on  calcination, 
there  was  considerable  loss  of  chlorine,  bromine,  and 
iodine,  and  that  the  soluble  sulphates  diminished  con- 
siderably, through  formation  of  insoluble  basic  salts. 
These  results  are  due  chiefly  to  the  hydrolysis,  during 
evaporation  and  calcination,  of  magnesium  salts. — J.  T.  D. 

Methods  for  the  examination  of  natural  gas  for  the  production 
of  gasoline.     Merriam  and  Birchby.     See  IIa. 

Evaporation  test  for  mineral   lubricating   and   transformer 
oils.     Waters.     See  IIa. 

Rapid  volumetric  method  for  determining  o-  m-  andp  cresol, 
thymol,  and  phenol.     Redman  and  others.     See  III. 

Determination    of   water    of   crystallisation    in    sulphates. 
Kuzirian.     See  VII. 

Determination  of  phosphorus  in  vanadium  steel  and  ferro- 
vanadium.     Sidener  and  Skartvedt.     See  X. 

Galhodic  determination  of  lead  and  the  analysis  of  lead 
alloys.     Gartenmeister.     See  X. 

"  Chlorine    value "    as    a    new    oil    constant.      Zlataroff. 

See  XII. 

Determination    of   caoutchouc    as    bromide.     Vaubel    and 
Weinerth.     See  XIV. 

Determination  of  carbohydrates,  especially  in  plant  extracts. 
Determination  of  maltose  in  presence  of  other  sugars. 
Davis  and  Daish.     See  XVII. 

New  double  polarisation  method  for  the  determination  of 
the  true  sucrose  content  [of  cane  molasses].  Steuerwald. 
See  XVII. 

Solvents   for    alkaloids    and    alkaloidal    salts.     Sehacfer. 

-See  XX. 

Iron  compounds  of  salicylic  acid.     Weinland  and  Herz. 

See  XX. 

Detection  and  determination  of  minute  quantities  of  form- 
aldehyde in  the  presence  of  hexamethyleneamine  and 
methyl  alcohol  in  the  presence  of  ethyl  alcohol.  Dunning. 
See  XX. 

Determination  of  methyl  alcohol  and  formaldehyde  in  solu- 
tions containing  both.     Nicloux.     See  XX. 

Patents. 

Liquids    [ammoniactd   gas    liquor   waste]  ;   Apparatus  for 

automatically    testing    and    sampling  .     R.     H.    B. 

and   P.  C.  Lamprey,  and  South  Metropolitan  Gas  Co., 
London.     Eng.  Pat.  21,313,  Sept.  19,  1912. 

Tiik  apparatus  described  is  intended  for  testing  and 
sampling  ammoniacal  gas  liquor  waste.  The  liqUOT  flows 
through  a  boiler  and  seals  the  gas  pipe  whieh  supplies 
the  burner  for  heating  Hie  hitter  ;  when  the  flow  of  liquid 
diverted  from  the  boiler,  leaving  a  measured  quantity 
therein,  Hie  seal  of  the  gas  supply  is  broken  and    the  gas 
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passes  to  the  burner  and  to  a  holder.  The  movement 
of  the  holder  closes  the  overflow  of  the  boiler  before 
distillation,  and  also  operates  a  device  for  discharging  a 
measured  quantity  of  reagent  into  the  boiler.  Means  are 
provided  for  directing  the  flow  of  liquid  to  the  boiler, 
these  comprising  a  clockwork  escapement,  drum,  etc. 
The  distillate  is  collected  in  receivers  mounted  in  a 
rotating  table  which  also  carries  receivers  for  the  untreated 
liquid.— W.  P.  S. 

Combustion    apparatus   for    organic    elementary    analysis. 
H.  Brach.     Ger.  Pat,  263,680,  March  6,  1913. 

The  combustion  tube  is  enclosed  gas-tight  in  a  wider 
tube,  also  filled  with  copper  oxide  or  the  like,  and  the 
gases  issuing  from  the  absorption  apparatus  are  returned, 
passed  through  this  outer  tube,  in  order  to  ensure  com- 
plete combustion,  and  then  again  through  the  absorption 
apparatus.  It  is  possible  in  this  way  to  effect  rapid 
combustion  with  quantities  of  substance  not  less  than 
those  taken  for  the  usual  method. — A.  S. 

Apparatus  for  the  measurement  of  ions.     Fr.  Pat.  458,078. 

See  XL 


Books  Received. 

Die  Aetherischen  Oele.  Von  E.  Gildemeisteb  und 
Fr.  Hoffmann.  Zweite  Auflage  von  E.  Gildemeister. 
Zweiter  Band.  Schimmel  und  Co.'s  Verlag,  Miltitz  bei 
Leipzig.  (Fur  den  Buchhandel :  S.  Staackmarn, 
Leipzig)  1913.  Price  M.  17.  Bound,  M.  20.  [For  Vol. 
I.  (2nd  Edition)  see  this  J.,  1910,  1181.] 

Volume  (9f  by  6§  ins.),  containing  673  pages  of  subject 
matter  with  52  illustrations,  four  maps,  and  four  curve- 
diagrams  and  tables.  This  volume  is  devoted  mainly  to 
the  arrangement  and  classification  of  the  essential  oils 
under  the  chi?f  plant  classes  from  which  they  are  derived. 
These  are  are  follows  : — I.  Chlorophyce^e.  II.  Eumy- 
cetes.  III.  Embryophytaasiphonooama.  IV.  Embryo- 
phyta  siphonogama,  which  again  includes  the  families 
of  the  abies,  the  callitris,  the  andropogon,  the  liliaceae,  the 
iridaceae,  the  zingiberaceae,  the  orchidaceae,  the  piperaceae, 
the  sanlalaceae,  the  magnoliaccae,  the  lauraceae,  the 
cruciferae,  the  rosaceac,  the  leguminoseac,  the  geraniaccae, 
and  the  rulaceac,  etc. 

Plantation  White  Sugar  Manufacture.  By  W.  H. 
Th.  Harloff  and  H.  Schmidt.  Translated  from  the 
second  revised  Dutch  edition  by  J.  P.  Ogilvie.  Norman 
Rodger,  2,  St,  Dunstan's  Hill,  London.  1913.  Price 
7s.  6d.  net. 

This  volume  (8  by  5$  ins.)  contains  135  pages  of  subject 
matter,  and  an  alphabetical  index.  The  text  is  divided 
into  two  major  sections  :  I.  The  Chemistry  of  White 
Sugar  Manufacture,  and  II.  The  Manufacture  of 
White  Sugar.  Part  I.  is  divided  into  the  following 
sub-sections  : — (i.)  Influence  of  alkalis  and  alkaline  earths 
on  the  constituents  of  cane  juice,  (ii.)  Influence  of  acids 
on  the  constituents  of  the  sugar  cane,  (iii.)  Influence  of 
heating  on  the  constituents  of  cane  juice,  (iv.)  Colouring 
substances  of  the  cane  and  those  produced  during  the 
process  of  manufacture,  (v.)  The  different  fermentations 
that  may  occur  in  the  sugar  factory.  Part  II.  is  divided 
into  six  sub-sections,  as  follow  : — (i.)  Carbonic  acid  satura- 
tion (carbonatation).  (ii.)  The  acid  thin-juice  proeers. 
(iii.)  Raw  juice  sulphitation  or  sulphurous  acid  saturation, 
(iv.)  Treatment  of  thick-juice,  (v.)  Centrifugal  syrup 
treatment,     (vi.)  Curing. 

Transactions  of  the  American  Institute  of  Metals. 
Volume  VI.  Sixth  Annual  Meeting.  Held  at  Buffalo, 
New  York.  Sept.  24—27,  1912.  American  Institute 
of  Metals.     Buffalo,  New  York.     1913.     Price  3  dollars. 

Volume  (9  by  6  ins.)  containing  250  pages  of  subject 
matter,  with  39  illustrations,  followed  by  Bulletins  In  in 
19,  with  abstracts  of  metallurgical  literature  and  patents, 
Notes  and  Reports  during  1912,  and  list  of  members.     The 


contents  include  "  Structure  of  galvanized  iron  "  (this  J., 

1912,  644) ;  "  The  electric  furnace  for  brass  melting  "  (this 
J.,  1913,  27);  "Electric  melting  of  copper  and  brass" 
(this  J.,  1913,  27);  "Test  bars  for  non-ferrous  alloys" 
(this  J.,  1913,  28);    "Vaporization  of  metals"  (this  J., 

1913,  28). 

Circular  of  the  Bureau  of  Standards.  (Department 
of  Commerce).  No.  32.  Standard  Regulations  for 
manufactured  Gas  and  Gas  Service.  (2nd  Edition) 
issued  October,  1913.  (See  also  this  J.,  1912,  561, 
630).     Government  Printing  Office.     Washington,  1913. 

This  volume  (10  by  7  ins.)  contains  165  pages  of  subject 
matter  and  an  alphabetical  index  of  subjects.  The  sub- 
division and  arrangement  of  subject  matter  are  as  follows  : 
— Part  I.  Discussion  of  technical  specifications. 
a.  Candlepower  and  heating  value,  b.  Heating  value 
regulations,  o.  Candlepower  requirements,  d.  Purity. 
E.  Gas-pressure  limits,  f.  Meters  and  meter  testing. 
Part  II.  Enforcement  of  Technical  Regulations, 
a.  City  v.  State  control  of  gas  service,  b.  State  inspection 
service.  Part  III.  Proposed  Ordinance  and  Rules. 
A.  Proposed  city  ordinance,  b.  Proposed  State  regula- 
tions. Part  IV.  Summary  of  laws  in  Force,  a.  Regu- 
lations by  States  or  State  Commissions,  b.  Municipal 
laws  in  force.  Part  V.  Manufacture  and  Distribution 
of  Gas.  a.  Constituents  of  gas.  b.  Methods  of  manu- 
facture, c.  Distribution  methods.  Appendixes. 
Statistics,  etc.,  of  the  gas  industry. 

Transactions  of  the  American  Institute  of  Chemical 
Engineers.  Vol.  V.  1912.  D.  Van  Nostra nd  Co., 
New  York.  E.  and  F.  N.  Spon,  Ltd.,  London.  1913. 
Price  30s.  net. 

This  volume  (9\  by  6$  ins.)  contains  21  papers,  occupying 
254  pages,  read  before  the  Institute  during  1912,  the  Code 
of  ethics  and  constitution  of  the  Institute  (4  and  10  pages 
respectively),  a  list  of  members  (11  pages),  and  an  alpha- 
betical index  (4  pages).  Abstracts  of  several  of  the  papers 
have  already  appeared  in  the  Journal  of  this  Society. 

The  Polytechnic  Engineer.  Published  annually  by  the 
students  of  the  Polytechnic  Institute  of  Brooklyn,  85, 
Livingston  Street,  Brooklyn,  N.Y.,  U.S.  America. 
Vol.  XIII.     1913.     Price  gl. 25  per  copy. 

Volume  (9}  by  6J  ins.),  containing  135  pages  of  subject 
matter,  a  table  of  contents  of  the  present  volume,  a  frontis- 
piece of  Dr.  S.  Sheldon,  a  past  President,  and  dedication 
to  him  of  Volume  XIII.  The  contents  consist  chiefly  of 
a  series  of  papers  by  the  students  of  the  Institute.  Some 
three  or  four  of  these  relate  to  chemical  technology. 

The  Silicates  in  Chemistry  and  Commerce,  including 
the  Exposition  of  a  Hexite  and  Pentite  Theory, 
and  of  a  Stereo-chemical  Theory  of  General 
Application.  By  Dr.  W.  Asch  and  Dr.  D.  Asch, 
Berlin.  Translated  with  critical  notes  and  some 
additions  by  Alfred  B.  Searle.  Constable  and  Com- 
pany, Ltd.,  10.  Orange  Street,  Leicester  Square,  London, 
W.C.     1913.     Price  21s.  net. 

Volume  (10  by  6£  ins.),  containing  444  pages  of  subject 
matter,  and  alphabetical  indexes  of  subjects  and  names. 
The  text  is  subdivided  and  classified  as  follows  : — Intro- 
duction. The  chemistry  of  carbon  and  silicon.  I.  His- 
torical review  of  existing  theories  concerning  the  con- 
stitution of  the  aluminosilicates  and  other  silicates.  II. 
Critical  examination  of  existing  theories  concerning 
alumino-silicates.     III.  HypOthi  rning  the  bond- 

ing of  the  atoms  in  alumino-aflicati  b  and  alii,  d  compounds. 
Under  III.  are  found  chapters  on  "The  ooostitution  of 
clays.""  Ultramarine."  "  New  theory  of  hydraulic  binding 
materials  and  particularly  of  Portland  Demi  i  "  New 

theory  of  the  porcelain  cements  as  used  for  dental  fillings." 
"New  theory  of  glass,  glazes  and  porcelain,"  etc. 
IV.  Conversion  of  the  Hexite. Pentite  theory  into  a  stereo- 
chemical theory  and   the  combination   of  the   latter  with 

the  modern  theory   of    the    structure   of  crystals.      V. 
Summary  and  conclusions.     VI.  Bibliography  of  n  ferei 
mentioned  in  the  text.     VII.  Appendix     VI11.  Formula) 
and  analyses. 
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Tmk  BuQABS  IWD  riir.ii;  SIMPLE  Dkijivativks.  By  John 
K.  Mmkm  :\v.  D.Sft,  Ph.D.  (iurney  and  .Jackson, 
Loodoo.  1913.  Price  7s.  Bd.  net.  Oliver  and  Boyd, 
Twoaddak  Court,  Edinburgh. 

This  volume  (9  by  t>  ins.),  contains  232  pages  of  subject 
m.itt'T  with  alphabetical  indexes  of  names  and  subjects. 
A  list  of  journals  is  also  supplied,  to  which  reference  has 
been  m  idft  The  subject  matter  is  classified  as  follows  : — 
I  Introduction.  General  projiertics  of  sugars  ard  syn- 
thetic methods  of  preparation.  II.  Sucrose.  1 1 T.  Maltose. 
IV.  V.  Glucose.     VI.  Glucosamine.     VII.  Con  - 

ration.     VIII.      Dioses,     trioses     and     tetroses.     IX. 
\     Methylpentosea,     XI.   Aldohexoscs.     XII. 
Ketohexoees.     XIII.   Disnocharides,  trisaccharides,  tetra- 
\  1  \".  Cluco.sides.     XV.  Fermentation.  XVI. 
holism. 


*  New  Books. 

[The  Roman  numerals  in  thick  type  refer  to  the  similar 
classification  of  abstracts  under  "Journal  and  Patent  Litera- 
ture "  and  in  the  "List  of  Patent  Applications."] 

1a.    '      ''    l''—'n"rrr■',  of  the   World  (The).     An  inquiry 

made    upon    the    initiative    of    the    Executive 

Ooaaauttec  "f  the  12th  International  Geological  Congress, 

,1913.     3  vols.,  and  atlas.     4to.     Dulau.   London. 

1913.     Net   105s. 

.  Proi  A.  :    Der  Ausscnhandcl  u.  die  Handels- 

bilanz  in  mineraligchfn  Brcnnstoffen  ini  J.  1910  (nach  dem 

.  ihte  di  r  k.  k.  PirmanenzkommLssion  f.  die  Handels- 

wi-rtt  \.  Kin  Ah-chnitt  ausder  Volkswirtschaft  Ocsterrcichs. 

gr.   s:.     Wien.     1913.     Berlin,   Vcrlag  f.  Fach- 

liti-ratur.     7.")  Pi 

W.    X.  :    The   Science  of  Burning   Liquid  Fuel. 
8vn.     Sp  >n.     Lond'-n.     1913.     Net  9s. 

■mdUu.    Ch. :     Gas    Testing   ard   Air   Measurement. 
Cr.  Bro,  pp.  xf>.     .M.thuen.     London.     1913.     Is.  6d. 

I  tngine*  and  producers  :  A  treatise  on  the  medern 
U'pnvnt    <.f   th<-   internal-combustion   motor   and   of 

•  mi-i'-nt  m'-th' ds  of  fuel  economy  and  power  production. 

I"  1  and  -'.  Qaa  and  Oil  enginea,  bv  Lionel  S.  Marks; 
.  by  B.  S.   Wyef.     Chic,  Am.  Sch. 

Ootr.  c  vanous  paging  ft.,  fl.  ph.,  diagrs.    8°.   1913.   $1, 

ural  gas  service.     [Columbus  0.,  Scars 
Xmpaon  Co.]    ft  32  p.  il.  double  map,  diagrp.      8°. 
1913.     80  ft 

natk,  V...  u.  II.  >■.  Hofer:    Das  Erdolvorkommen  in 
EUibl (Karnten).     [An- :   "Petroleum."]    (4  S.)    Lex  8°. 
1913.     Berlin,  Verlag  f.  Fachliteratur.     75  Pf. 

JIB.  ''      '■    :    I'i'ht    u.    Beleuchtung.    Fine   ge- 

meunrerot&ndl.  Studie  6b.  kunstL  Liohtquellenin. 

ruckaicht.    v.    Gaalichl    u.   elektr.    Beleuohtg. 

'IV.  91  8.  bl  Kmi  Abbildgn.)    gr.  8°.     Leipzig,  \\ .  Eng(  l- 

mar.n.     1913.     If.   I 

y^  V.iih-iniin, .     BL  .     Kurz'-r     Abrisa     der     Bpinnerei, 
Weberei  u.  Appretw  f.  Btudierende  an  techruecherj 

•'hnik<r  u.   [ndustridlft     2.  Aufl.  (VII.   122 
i"»  Pig.)    S'\    Leipzig,  0.  Leiner.     1913.     Cloth 
M  :; 

D  -■■■'.  L  :    Haw  rilk,  ;i  practieal  hand-book  for  the 

idy  <A  raw  .-ilk   production   and   filature-    in 

ountii  ification  of  Europi  an 

d  comparative  pricei  ;   li.-t  of  leading 

d<  aling  in  raw    ill.,  and  other  f'  a1  d 

c.  1 92 p.  il.     12°.     1913. 
$.'  SO. 

VI.  '        "■    '      v       ''  8vo,  pp.  272. 

I>»w.    London,     1913.    Hel   10  .  6d. 

VII.  '  •'  etektrorytfecha  Dantdhmg 

•nkalium-.     (I12"S.  m.  11  Abbfldgn.) 
;    Enke.     1913.     If.  4    0 

VIII.  OBmmler,    K.  :     Zi'tr'lfabrikation.     2.    Aufl.    17. 

Lfg.     Halle,  W.  Knajqi.      1913.     M.  2. 


Ever,   P.  :     Emaille-Wissenschait.  In  gemeinvcrstandl. 
Aualegung.    (224  S.)  8°.    Dresden,  Verlag :    "DioGlas 
htttte."     1913.     Cloth  M.  5. 

IX.  HuKdixchiUh  Prof.  H.  :  Kcsslerschc  Filiate. 
Bewahrtc  Mit-tel  zur  Hartg.  u.  Erhaltg.  v. 
weichen  Kalksteinen,  Sandsteinen,  Mortel,  Zemcntwi.rcn, 
Kunststeinen  u.  Gips.  Nach  der  6.  fransos.  Aufl.  m. 
Genehmigg.  des  Er  finders  iibers.  3.  nm  bearb.  Aufl. 
(Vm,  56  S.  m.  Abbildgn.)  gr.  8°.  Berlin,  Vcrlag  der 
Tonindustrie-Zeitg.     1913.     M.  1.50. 

J£      Battel,     Prof.     E.  :      Bewahrtc    Arbeitsweisen    der 
Mctallfarbung.   Ein  Werkstattenbuch  f.   Gewcrbc- 
treibende,  Industriefle  u.  Kunstler.    (VIII,  88  S.)    kl.  8°. 
Wien,  W.  Braumiiller.     1913.     Cloth  M.  1.80. 

lircarley,  H.  :  Die  Warmebehariellung  der  Wcrkzeug- 
stahlft  AutorLs.  deutsche  Bearbeitg.  der  Schrift  :  '  The 
heat  treatment  of  tool  steel."  Von  R.  Schafcr.  (VIII, 
253  S.)     8°.     Berlin,  J.  Springer.     1913.     Cloth  M.  8. 

British  Standard  Specification  for  Steel  Fishbolts  and 
Nuts  for  Railway  Rails  (Engineering  Standards  Committee, 
No.  64).  Folio,  swd.  C.  Lockwood.  London.  1913. 
Net  5s. 

Ehrenwerth,  Prof.  J.  v.  :  Zur  Frage  der  Trocknung  des 
Hoohofenwind.es.  (10  u.  9  S.  m.  1  farb.  Taf.)  Lex  8°. 
Wien.     1913.     (Leoben,  L.  N ussier.)     M.  2. 

Mennicke,  Dr.  H.  :  Die  quantitativen  Untcrsuchur.gs- 
methoden  d.  Molybdans,  Vanadiums,  u.  Wolframs  sowie 
deren  Erze,  Stahle,  Legierungen  und  Verbindungen.  Prakt. 
Handbuch.  (231 S.)  Lex.  8°.  Berlin,  M.  Krayne.  1913. 
Cloth  M.  9.50. 

Osann,  Prof.  B.  :  Lehrbuch  der  Eisen-  u.  Stahlgicsscrei 
f.  den  Gebrauch  beim  Untcrricht,  beim  Sclbststudium  u.  in 
der  Praxis.  2.,  neu  bearb.  u.  erweit.  Aufl.  (XII,  580 
S.  m.  675  Abbildgn.  u.  5  Taf.)  gr.  8°.  Leipzig,  W. 
Engelmann.     1913.     M.  20.20. 

YT  Hcdvnll,     A.  :      Studien     iib.     Rinmans     Griin. 

(27   S.    m.    3   [1    farb.]  Taf.)     8°.     Uppsala. 
1913.     (Berlin,  R.  Friedlander  &  Sohn.)     M.  2.40. 

XVI     Fraps,  G.  S.  :  Principles  of  agricultural  chemistry. 
East  on,  Pa.,  Chemical  Pub.     c.  3  +  493  p.  il. 
diagrs.     8°.     1913.     $4. 

YVJ  Jahr-  u.  Adressenbuch  der  Zuckerfabriken  u. 
-Raffinerien  Oesterreich-Ungarns.  Beilagc  : 
Zuckcrverkaufs-Notizen.  Hrsg.  vom  Zentralvereine  f.  die 
Rubenzucker-Industrie  Oesterreichs  u.  Ungarns.  Red.  v. 
Dr.  G.  Mikasch.  41.  Ausg.  Kampagne  1913/14.  (IV, 
721  S.  u.  20  S.  in  15x18  cm.)  kl.  8°.  Wien,  W.  Frick. 
Cloth  M.  7. 

Rathke's,  Alb.:  "  Bibliothek  f.  Zucker-Interessenten." 
gr.  8°.  Magdeburg,  A.  Rathke.  1.  Bel.  Rathke's 
Aelrcssbuch  der  Zuckcrinelustric  Deutschlands  u.  des 
Auslandes.  30.  Jahrg.  Kampagne  1913/14.  (XXVII, 
451  S.)     1913.     Cloth  M.  6. 

Wichelhavs,  Prof.  H.  :  Der  Starkezucker.  Chcmi-ch  u. 
technologiech  benandelt.  (VIII,  222  S.  u.  Bl.  223—232 
m.  57  Abbildgn.)  gr.  8°.  Leipzig,  Akadcm.  Verlags- 
geaellsohaft.     1913.     Cloth  M.  12. 

Fritdrichs,  O.  v.  :  Zur  Kenntnis  der  synthefisehen 
Isomahose.  (13  S.)  8°.  Uppsala.  1913.  Berlin,  R. 
Friedlander  &  Sohn.      60  Pf. 

Uober  die  Starke  u.   ihre  hydrolyt Lichen   Abbaupro- 

dukte.     (40  S.  m.  2  Fig.)     8°.     Uppsala.     1913.      Berlin, 
K.  Friedlander  k  Sohn.     M.  1.20. 

Xyi       (    Fricdrickx,Q.v.  :  Verhalt  en  ehr  Starke  dextrine 
gegen  <inig<-  Hefearten.    (14  S.)    8°.    Upp- 
sala.    1913.     Berlin,  I?.  Friedlander  &  Sohn.     60  Pf. 

Euler,  H.,  u.  D.  Johansson,  :  Ueberdie  Peak!  ioni  phases 
der  alkoholischan  Garung.  (17  S.)  8°.  Uppala.  1913. 
Berlin,  R.  Frhdliinebr  &  S<>hn.  M.  1. 
VTV^  I',<  i/thim,  t\.,C.  Ilarlwich,  M.Klimmer  :  Handb. 
d.  Nahrungsmitteluntersuchg.  7 — 15.  Lfg. 
LpZg.,  Ch.  H.  Tauchnitz.     Each  Lfg.  M.  2.50. 

Bfaft  Prof.  A.  :  Ch'inix  )i"  Industrie  u.  Volksernahrunj.'. 
P(    'rede.     (Korporation  der  KauimannHchaft  v.    Berlin. 
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Handels-Hoehschulc    Berlin.)    (19    S.)     gr. .  8°.     Berlin 
G.  Reimer.     1913.     70  Pf. 

Hussmann,  Dr.  J.  F.  :  Molkereibakteriologisches 
Praktikurn.  Leitfaden  f.  Molkereifaehleute,  Landwirte, 
Landwirtschaftslehrer  u.  Studierende  der  Landwirtschaft 
Mit  19  Taf.,  davon  17  nach  Aufnahmen  des  Verf.  (XI, 
144  S.)  gr.  8°.  Hannover,  M.  &  H.  Schaper.  1913. 
Cloth  M.  6. 

Jahresbericht  iiber  die  Fortschritte  in  der  Unt<  rsuchung 
der  Nahrungs-  u.  Genussmittel,  bearb.  v.  Prof.  H.  Beckurts 
unter  Mitwirkg.  v.  Drs.  H.  Frerichs  u.  R.  Bohlmann. 
22.  Jahrg.,  1912.  (176  S.)  gr.  8°.  Gottingen,  Vanden- 
hoeck  &  Ruprecht.     1913.     M.  6. 

Serger,  Dr.  H.  :  Nahrungsmittelehemi<ches  Taschen- 
buch.  Kurze  Anleitg.  zur  Untersucha.  u.  Begutachtg.  v. 
Nahrungs-,  Genussmitteln  u.  Gebrauchsgegenstanden. 
(VIII,  120  S.)  kl.  8°.  Wiirzburg,  C.  Kabitzsch.  1913. 
Cloth  M.  2.50. 

Smith,  H.  H.,  Ed.  :  Fermentation  of  Cacao  (The).  Cr. 
8vo.     Bale.     London.     1913.     Net  10s. 

Snyder,  H.  :  The  chemistry  of  plant  and  animal  life. 
3d  rev.  ed.  N.Y.,  Macmillan.  c.  '03— '13.  22-J-388 
p.  D.     1913.     $1.50. 

XIXB.   Miller,  Dr.  A.  :    Leitfaden  f.  die  chemische  u. 

bakteriologische  Untersuchung  des  Wassers. 

(52  S.)     Lex.  8°.     Strelitz,  M.  Hittenkofer.     1913.    M.  3. 

XX.  Craveri,  C.  :  Le  essenze  naturali :  estrazione, 
caratteri,  analisi  e  norme  elementari  per  la 
colt  ivazione  delle  piante  dalle  quali  si  estraagono.  Milano, 
16°  fig.,  p.  xix,  366,  con  27  tab.  (Man.  Hoepli).  1913. 
Lire  4. 

Jahresbericht  der  Pharmazie,  hrs«.  vom  deutschen 
Apothekerverein.  Bearb.  v.  Prof.  H.  Beckurts  unter 
Mitwirkg.  v.  Drs.  H.  Frerichs  u.  R.  Bohlmann.     47.  Jahrg. 

1912.  (Der  ganzen  Reihe  72.  Jahrg.)  (IV,  570  S.) 
gr.  8°.  Gottingen,  Vandenhoeck  &  Ruprecht.  1913. 
Cloth  M.  19. 

Wolfheim,  Dr.  F.  :  Svnthese  u.  Umsetzungen  des  /3- 
Phenvl-/3-Chlorathylamins  u.  Styrolimins.  (Ill,  38  S.) 
gr.  8°.     Oldenburg,  G.  Stalling's  Verl.     1913.     M.  2.50. 

XXIII.  Brown,    J.     C.  :      Practical    Chemistry.     6th 

edition,  edited  by  G.  D.  Bengough.  8vo. 
Churchill.     London.     1913.     Net  2s.  6d. 

XXIV.  Abe0'J>  Prof-  R->  u-  F-  Auerbach  :    Handbuch 

der  anorganischen  Chemie  in  4  Bdn.  IV. 
Bd.  2.  Abtlg.  Die  Elemente  der  7.  Gruppe  des  period. 
Systems.  (X,  904  S.  m.  36  Fig.)  Lex.  8°.  Leipzig, 
S.  Hirzel.     1913.     Cloth  M.  28. 

Bersch,  Dr.  W.:  Taschenbuch  der  chemischen  Tech- 
nologic 2  Bde.  8°.  Wien,  A.  Hartleben.  1914.  1. 
Bd.  :  Chemische  Technologie  der  anorganischen  Stoffe. 
(VIII,  483  S.  m.  65  Abbildgn.)  2.  Bd.  :  Chemische 
Technologie  der  oreanischen  Stoffe.  (VIII,  515  S.  m. 
90  Abbildgn.)    Cloth  M.  12. 

Gmelin  u.  Kraut's  anorgan.  Chemie.  7.  Aufl.  v.  Fried- 
heim   u.    Peters.     166—169.   Lfg.     Hdlbg.,   Carl   Winter. 

1913.  Each  Lfg.  M.  1.80. 

Handworlerbuch  d.  Chemie.  114  Lfg.  Brnschw.,  Vieweg 
&  S.     1913.     M.  4. 

Hoffmann,  M.  K.  :  Lexikon  der  anorganischen  Verbind- 
ungen.  Unter  Berucksicht.  v.  Additionsverbindgn.  m, 
organ.  Komponenten.  Mit  Unterstiitzu.  der  deutschen 
chem.  Gesellschaft  hrsg.  im  Auftrage  des  Vcreins  deutselu  r 
Chemiker.  (In  deutscher,  engl.,  franzos.  u.  italien. 
Sprache.)  Lex.  8°.  Leipzig,  J.  A.  Barth.  1.  Bd.  4  u.  5. 
Lfg.  Einleitung  etc.,  Tl.  I— V.  Wasserstoff  bis  Bor,  Nr. 
1 — 55.  Abteilung  Ammonium  bis  Lithium,  Nr.  14  b — 17. 
(S.  209—336.)     1913.     M.  8. 

Jahresbericht  d.  Chemie,  1910.  12  Heft.  Brnschw. 
Vieweg  u.  S.     1913.     M.  12. 

SabnUer,  P.  :  La  catalyse  en  chimie  organiqne  (Encycl. 
de  science  chimique  appliquee  aux  arts  indostriels.  VoL 
III),  in-S°.     Ch.  Beranger.     Paris.     1913.     Cloth  12  fr.  50. 

Sambuc,  Dr.  :  Precis  de  chimie  minerale  :  2e  edit.  n\  .. 
in- 18.     A.  Maloine.     Paris.     1913.     Bds.  7  fr. 


Watkins,  C.  A.  :  Chemistry  for  the  Engineer,  Electrician 
and  the  Practical  Man."  Cr.  8vo.  Spon.  London. 
1913.     Net  7s. 

Bubanovic,  Dr.  F.  :  Ueber  Molekiilkomplexe  in  Losungen 
u.  fib.  die  Verteilung  ciniger  Korper  zwischen  Benzol  u. 
Wasser.  (30  S.  m.  6  Fig.)  8°.  Uppsala.  1913.  Berlin, 
R.  Friedlander    &  Sohn.     M.  1. 

Prandtl,  Prof.L.  :  Abriss  der  Lehre  v.  der  Fliissigkeits- 
u.  Gasbewegung.  (VI,  57  S.  m.  124  Abbildgn.)  Lex.  8°. 
Jena,  G.  Fischer.     1913.     M.  1.60. 

Raimay,  Sir  W.  :  Vergangenes  u.  Kiinftiges  aus  der 
Chemie.  Biographische  u.  chem.  Essays.  Deutsche,  um 
e.  autobiograph.  Skizze  verm.  Ausg.,  ubers.  u.  bearb.  v. 
Wilh.  Ostwald.  2.  Aufl.  (VII,  296  S.  m.  Bildnis.)  gr.  8°. 
Leipzig,  Akadem.  Verlagsgesellschaft.  1913.  Cloth  M. 
9.50. 


*  Dissertations. 

[Prices  vary,  ranging  from  two  to  three  shillings.] 

IlA.    Sceger,  W.  :    Ueber  die  Verwendung  australischer 
Schiefer    zur    Gaserzeuguns;.     Karlsruhe     1913. 

87  S.     8°. 

Thieler,  S.  :  Das  Verhalten  des  Scbwefels  der  Kohlen 
bei  deren  Verbrennung.     Aachen  1912.     46  S.  m.  9  Tab. 

8°. 

III.    Acz&'    G-  :     Ueber   ,3-Methvlnaphtalin    und     seine 
Derivate.     Berlin-Charlottenburg.     1913.     53  S. 
m.  1  Abb.     8°. 

Ohakravarti,T>.:  Ueber  Anthrapvridone.  Berlin.  1913. 
47  S.     8°. 

Dasgupta,  J.  C.  :  Studien  iiber  2-Chloranthrachinon-3- 
oarbonsaure.     Berlin.     1913.     56  S.     8°. 

Egner,  M.  :  Ueber  Orthooxvderivate  des  Triphenvl- 
carbinols.     Stuttgart.     1913.     39  S.      8°. 

Herz,  H.  :  Svnthese  der  vicinalen  Nitro-homoveratrum 
saure     und     des     6,7-Dimethoxv-isatins.     Berlin.     1913. 

57  S.     8°. 

Janney,  N.  W.  :  Ueber  Bromderivate  des  Orthokresols 
und  deren  Umwandlungsprodukte.    Marburg.    1912.    57  S. 

8°. 

Kardos,  M.  :  Ueber  einige  Aceanthrenchnion-  und 
1.9-Anthracenderivate.  Berlin-Charlottenburg.  1913.  32  S. 

8°. 

Wahl,  W.  :  Ueber  die  2,1,5-Naphtylamindisulfonsaure 
und  ihre  Derivate.     Dresden.     71  S.     8°. 

Ziegler,  H.  :  Zur  Kenntnis  des  Anthracens  und  des 
a-Meth\lanthracens.     Erlangen.     1912.     35  S.     8°. 

TV       Ebert,  G.  :    Ueber  ira   Pvridinskek  tt   sub.-tituierte 
Pvridinfarbstoffe.  Dresden.   1913.  81  S.m.  5  Taf. 

8°. 

Goebell,  H.  :  I  Ueber  die  Bildung  von  lakmnaartigen 
Farbstoffen  aus  Amidoorcin.     II.   Ueber  eine  eigenarl 

Oxydation  des  Orcins.     Erlangen.     1911.     32  S.     8°. 

Hepner,  H.  :  Studien  fiber  Safranine.  Miinclu n 
(Techn.  Hochsch.).     1913.     40  S.     8°. 

Paul,R.  :  Optische  Untersuchun<_'en  QberdieSalzbildong 
von  Phenolfarbstoffen  in  saurer  und  alkali-clur  LSmmg. 
Leipzig.     1912.     47  S.  m.  12  Taf.     8°. 

\T       Bantlin,    G.  :     Pyrogene    ZersetZBng  von   Zelloli 

Starke,  Znoker  and  Solfittelliiloseablaiige.    Karla- 

ruhe.      1913.     95  S.  in.  4  Fur.  u.  1    Taf.     8°. 

Bernheimer,  N.  :    Beitr&ge  zur  Kenntnu  de«  Zellstofl 
Kochverfahrens    naeh    System    Blitaoherlich.     Karlaraha 
i.  B.     1913.      Hi  S.  m.  17  Taf.     8°. 

OerteI,R.:  Zur  Kenntnis  der  OxyoeDnloM       B  :>• 
1912.     46  S.     9  . 

X/T      Kotbt,  v..      Debet  die  Flrbong  v«>n  Pflrnirmfiiti  m 
mit  Silber-  und  GoldaeJsen.    Jena.     I'Ml*.     38  S. 
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VII.    B*t9mmmm.    1*  '■      Debet     die     Einwirkung    von 
IfeteJleo  auf  geschmolzonos  Aetznatron.    Leip- 
zig.    1913.     78  B,  m.  2  Fig.     8°. 

Chandra,  H.  :  Debet  die  Ferroferrioxvde  und  ihre 
Derivato.     Berlin.     1913.     71  S.  m.  2  Abb.     8°. 

Czako,  E.  :    Beitxige  zur  Kenntnis  natiiilichcr  Gasaus- 
BtrSmungen.   Debet  gasanalytische  Untersuchung,  Hclium- 
ih  and  R.ulioaktivitiit  kohlenwasersstoffhaltiger  Gase. 
Karlsruhe.     1913.     85  S.  m.  13  Fig.     8°. 

D !■■.   P.:     Debar  Radium   F.     Halle.     1912.     36 

S.  m.  4  Kg.     8°. 

Flach.  E.  :  Kaliiinuhromat  und  Natriumchromat,  ihre 
Fahiirkiit  zur  Mischkristall-  und  Doppelsalz-Bildung  und 
ihre  Beziehuneen  zu  den  entsprechenden  Sulfaten.  Leipzig. 
1912.     ."-2  S.  m.  9  Fig.     8°. 

Ooltunld.  W.  :  Debex  die  Umsetzungen  zwischen 
I.  songen  von  Xatriumsilikat  und  Aluminiumsulfat  oder 
-chlorid.     Erlangen.     1913.     44  S.     8°. 

Griessbach,  K.  :  Ueber  die  durch  Einwirkung  von 
Ammonium-  und  Alkalihydroxyder  sowie  von  Ammonium- 
und  Alkalikarbonaten  auf  Kupfersulfat  entstehenden 
Xiederschlagc.     Erlangen.     1912.     31  S.  5  Fig.     8°. 

Orimtweig,  M.  :  Die  Gesamttensionen  der  Sulfate 
einiger  seltener  Erden.  Versuch  einer  quar  titativen 
Trennungsmethode.   Darmstadt.    1913.   45  S.  m.  1  Taf.  8°. 

Heimann,  B.  :  Ueber  das  Verhaltnis  von  Radium  zu 
Uran  in  Uranpecherzen.  Berlin.  1913.  31  S.  m.  1  Fig. 
8°. 

Muller,  C  :    Die  Absorption  von  Sauerstoff,  Stickstoff 
und  Wasserstoff  in  wasserigen  Losungen  von  Nichtelektro- 
.     Munstor  i.  W.     1912.     27  S.  m.  6  Fig.     8°. 

Sippert,  H.  :  Ueber  die  Beziehungen  verscbiedener 
Kohlenstoffmodifikationen.  Breslau.  1913.  43  S.  m. 
8  Fig.     8°. 

Ornstiin,  M.  :  Uebei  Wolfram-,  Molybdan-  und  Eisen- 
carbide  und  ihre  katalytische  Wirksamkeit  bei  der  Zersetz- 
ung  von  Methan  und  Kohlenoxyd.  Beilin-Charlotten- 
burg.     1913.     34  S.  m.  2  Fig.     8°. 

Speckcter,  F.  :  Ueber  die  Reduktion  des  Kalium- 
karbonates  durch  Kohlenstoff.  Leipzig.  1912.  50  S.  m. 
37  Fig.     8°. 

Sinn,  R.  :  Ueber  Sulfophosphatc  und  Sulfophosphite. 
Bern.     1913.     60  S.     8°. 

Tafjjfn'r,  W.  :    Zur  Kenntnis  der  wasserigen  Losungen 
del    Kiliummanganats    und    des  Kaliumpermanganate6. 
!au.     1913.     51  S.  m.    2  Fig.  u.  2  Taf.     8°. 

Turhd,  H.  :  U'-ber  die  Einwirkung  des  Lichtes  auf 
Cblorwasaer.     Konigsberg.     1913.     59  S.     8°. 

Zuh'T.  ¥.  :  Debet  die  Fallung  von  Femchlorid-  und 
Ferrisalf&tldeungen  durch  Alkalilaugen  und  Alkalikar- 
boaete.     Erlangen.     1912.     55  S.  m.  9  Fig.     8°. 

YI  M'lU.     ,-.  ! jlalc.  P.:   Ueber  den  EinflusB  verschied- 

Klu--mittel  auf    die   mechanische  Wider- 
■tandsfahigkr-it   keramischer    Mfltirm      Pxilin-C'harlotten- 
1912.     92  S.  m.  8  Fig.  u.  2  Taf.     Gr.  8°. 

IX.    Bkimenthal,  F.  :     Di<-    Hvdiatation    von     Poitland- 
zem'-nt,     Ei^nportlandzcment     und    Hocbofen- 
n.      J.-na.      1912.     40  b.   m.    12  Fig.     Gr.  8°. 

Y^    lhd>.  K.  :     Dnterauebangen    n\»r  die    Ifasnetioer* 
bark'it  von  M"»g"l.    Ifeagaolnipfex  und    (hrom. 
L912.     57  S.  m.  7  Fif.  u.  1  Taf.     8°. 

■J  •u'ii'Tj  abet  die  Loalichkcit  von  QsWD  in 

feeu-n    M»ull<n    und    Legiettmgen.     Leipzig.     1912.    69 
8.  ■ 

'     bet  feine  MrtaOzerteihingeo.     Bern.     1913. 

■     -  l 

WrdJJ.  H.  :  Di<  Verbfaurang  dei  Sticketoffee  nut  reioem 
">dl  !.    en.     Dresden.     19)3.     .028.  m. 9  Abb. 

- 

XI.     '  /"//•    r>-    v.  :      Leber    die    Beeinflussung    der 

Elektroendoemoae     dorcb     Elektrolyte.  Leipzig. 
1912.     81  S.  rn. 


Finstcr,  O.  :  Ueber  die  Zerstaubung  scheibenformiger 
Eisenkathoden  unter  konstanten  Verhaltnissen.  Halle. 
1913.     19  S.  m.  3  Fig.  u.  1  Taf.     4°. 

YI        Bournol,  K.  :    Beitrag  zur  Kenntnis  der  Lipasen. 
Leipzig.     1913.     64  S.     8°. 

Rubinskay,  J.  :  Ueber  Rizinusolsaure.  Leipzig.  1912. 
50  S.     8°. 

YTV      Hillen,  G.  :    Ueber  Kautschuk  und  Guttapercha- 
Harze.     Bern.     1912.     95  S.     8°. 

X^J     Simmermacher,    W.  :     Einwirkung    des    kohlen- 
sauren  Kalkcs  bei  der  Diingung  von   Hafer- 
kulturen  mit  Mono-  und  Dicalciumphosphat.    Konigsberg 
i.  Pr.     1912.     31  S.  m.  1  Tab.     8°. 

Thalau,  W.  :  Die  Wirkung  von  Sulfiten  auf  Pflanzen. 
Konigsberg  i.  Pi.     1913.     65  S.  m.  8  Fig.  u.  2  Taf.     8°. 

XVII  Albers,  F.  :  Die  Zersetzung  des  Betains  durch 
Aetzkali.  Ein  Beitrag  zur  Kenntnis  der 
Darstellung  von  Blausjiure  durch  trockene  Destination  von 
Zuckcirubenschlempe  nach  dem  "  Dcssauer  "  Verfahren. 
Hannover.     1912.     46  S.  m.  1  Abb.     8°. 

Slephani,  W.  :  Untersuchungen  iiber  reduzierenden  und 
nicht  reduzierenden  Zucker  in  den  Beta-Ruben  wahrend 
des  Wachstums  und  der  Lagerung.     Halle.     1911.     76  S. 

8°. 

YVT]  Wustenfeld,   H.  :     Bildung  von   Citronensaure 

durch  Citromyces.    Berlin.     1908.    87  S.  m. 
3  Tab.     8°. 

J£  J  Y^ ,    Goy,  W. :  Ueber  den  Nachweis  von  Kokosf  ett  in 
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ANALYSIS  OF  CRUDE  GLYCERIN  BY  THE  INTER- 
NATIONAL  STANDARD  METHODS,  1911. 

Determination  of  Organic  Residue. 

by  r.  o.  grimwood. 

In  1911,  a  report  on  the  analysis  of  crude  glycerin  was 
published  (this  J.,  1911,  556)  giving  the  various  standard 
processes  agreed  to  by  International  Committees.  The 
process  described  in  this  report  for  the  determination  of 
organic  residue  is  a  lengthy  one,  scarcely  capable  of  being 
carried  out  in  a  working  day,  and  the  oven  prescribed, 
though  the  best  available  at  the  time,  has  many  faults. 
Thermo-electric  measurements  have  shown  that  widely 
divergent  temperatures  may  exist  in  different  parts  of 
such  an  oven,  and  the  maintenance  of  a  constant  tempera- 
ture presents  considerable  difficulty.  Discrepancies  in  the 
results  obtained  by  different  chemists  seem  to  indicate 
that  insufficient  attention  has  been  given  to  the  fact  that 
a  thermometer  does  not  always  register  the  temperature 
at  which  the  operation  is  taking  place. 

During  the  past  two  years  experiments  have  been  made 
as  to  the  possibility  of  shortening  the  time  taken  for  the 
initial  evaporation  of  the  glycerin  in  this  process,  and  with 
a  view  to  producing  an  oven  having  a  uniform  temperature 
throughout  its  evaporating  or  heating  surface. 

The  evaporation  of  the  glycerin. — The  time  required  for 
getting  rid  of  the  greater  part  of  the  glycerin,  the  first 
part  of  the  process  of  organic  residue  determination,  is 
chiefly  due  to  the  high  specific  gravity  of  glycerin  vapour, 
and  if  some  means  is  used  to  carry  away  the  vapour  as  it  is 
formed  the  time  is  materially  reduced.  Undoubtedly  the 
most  effective  method  of  getting  rid  of  the  glycerin  vapour 
is  to  blow  steam  either  on  to  or  directly  over  the  surface 
of  the  heated  crude  glveerin.  In  a  laboratory,  however, 
steam  at  140°  to  160°  C.  is  not  usually  available,  and  to 
produce  it  from  steam  at  100°  C.  by  means  of  a  superheater 
necessitates  constant  attention. 

Two  practicable  methods  of  carrying  away  the  glycerin 
vapour  have  been  found,  which  are  almost  as  effective  and 
are  automatic  in  action. 

In  the  first  method  a  small  electric  fan  is  so  arranged 
that  a  column  of  air  is  sucked  into  the  oven  and  propelled 
over  the  surface  of  the  glycerin,  carrying  away  the  vapour 
as  it  is  formed  ;  and  in  the  second  air  is  supplied  at  low 
pressure  by  means  of  an  ordinary  laboratory  water  blower 
and  conveyed  to  the  oven,  by  suitable  tubing,  where  it  is 
distributed  from  small  jets  pierced  in  the  sides  of  a  copper 
tube  running  round  the  walls  of  the  oven.  It  is  advisable 
to  connect  the  air  outlet  of  the  water-blower  dash-pot  to  a 
three-necked  Wolffe's  bottle,  having  a  tubular  at  the 
bottom,  one  neck  being  used  for  the  air  inlet,  a  second  for 
the  air  outlet,  whilst  in  the  third  is  fixed  a  bent  glass  tube 
to  act  as  a  pressure  gauge.  Th?  tubular  at  the  bottom 
of  the  bottle  is  connected  to  a  water  seal  and  serves  for 
the  drainage  of  any  water  carried  forward  with  the  air. 

The  latter  method  has  the  advantage  of  being  quite 
automatic  and  independent  of  everything  bjt  the  usual 
water  supply. 

It  has  been  found  that,  rapidly  removing  the  glycerin 
vapour  by  these  methods,  a  somewhat  higher  tempirature 
can  be  used  than  that  specified  in  the  International 
Standard  Method?,  as  the  nominal  temperature  of  the  oven, 


so  that  instead  of  taking  from  three  to  four  hours  to 
evaporate  the  glycerin  the  same  result  can  be  obtained  in 
from  one  to  two  hours. 

The  oven. — It  has  been  mentioned  that  the  oven  specified 
in  the  International  Standard  Methods  has  proved  unsatis- 
factory,* nor  has  it  been  found  possible  to  obtain  a  gas 
heated  oven,  suitable  for  the  purpose,  which  would  com- 
pare with  one  electrically  heated  for  equability  of 
temperature. 

The  oven  which  has  been  found  most  satisfactory  for  the 
purpose  consists  of  an  outer  shell  of  Uralite  built  into  an 
angle  iron  frame  between  which  and  the  inner  shell  of 
sheet  iron,  or  oven  proper,  coils  of  a  special  resistance 
wire  are  fixed  along  the  bottom  and  two  of  the  sides.  The 
interior  of  the  oven,  which  is  approximately  10  inches 
cube,  is  fitted  with  four  shelves  about  3i  inches  apart, 
and  the  lower  shelves  about  the  same  distance  from  the 
bottom.  These  shelves,  which  run  the  full  depth  from 
front  to  back,  are  rather  less  than  4  inches  wide  ;  they  are 
made  of  stout  perforated  sheet  iron  and  are  carried  on 
brackets  fitted  with  back-nutted  levelling  screws.  Through 
the  centre  of  the  oven,  from  top  to  bottom  and  from  front 
to  back,  there  thus  remains  a  clear  open  space  of  rather 
more  than  2  inches  in  width. 

As  an  outlet  for  the  glycerin  vapour  two  openings  are 
provided  on  the  top  of  the  oven  approximately  over  the 
centre  of  the  shelves,  and  a  third  opening  about  the  centre 
of  the  top  permits  the  introduction  of  a  thermometer  the 
bulb  of  which  dips  into  a  small  vessel,  carried  on  a  loose 
bridge  between  two  of  the  brackets,  containing  a  thin 
layer  of  vaseline.  These  openings  consist  of  brass  collars, 
|  inch  diameter,  screwed  into  the  inner  lining  and  passing 
through  the  Uralite  casing.  Two  similar  openings  are 
provided  in  the  back,  one  for  the  passage  of  the  tube  to 
the  air  blower  or  for  the  spindle  of  a  fan  and  the  second 
so  that  a  wire  may  be  carried  to  an  electric  torch  fixed 
inside  the  oven.  The  door,  the  inside  of  which  is  of  metal, 
is  also  fitted  with  a  covered  port-hole  for  inspection. 


The  two  top  shelves  will  convei  ien'ly  take  six  residue 
dishes  for  evaporating  the  glycerin,  and  twelve  dishes  can 
be  baked  at  one  time  for  the  rest  of  the  process. 

To  raise  the  temperature  of  the  oven  to  Jt>or  ('.  with 
sufficient  rapidity  ■  greater  amperage  than  thai  neot  •  arj 

to  maintain  the  temperature  is  used,  and  the  final  adjust- 
ment of  the  temperature  i-  made  by  throwing  in  a  resistance 
or  by  partially  opening  a  port,  in  the  Uralite  DOTer,  on 

•  In  an  oven  being  used  for  organic  residue  determinations, 
complying  in  every  rasped  with  the  l.s.M.  ipedflcation,  ■  maximum 
variation  of  16°  C.  was  (band  on  one  shelf  and  between  two  shelve* 
a  maximum  variation  of  45°  V. 


1040        GRIMWOOD—  ANALYSIS  OF  GLYCERIN  BY  THE  STANDARD  METHODS,  1911.      [Nov.  29,  1913. 


top  of  the  oven.     The  wiring  of  the  oven,  and  conse- 
quently the  current  used,  must   of  course  depend  on  the 
Tottage  of  the  supply,  but  the  following  details  will  give 
.e  idea  of  thfl  requirements  and  capacity  of  the  oven. 

On  ■  100  volt  alternating  circuit  the  oven 
takes  \>"2  amperes.  In  60  minutes  with  thi- 
current  the  temperature  reaches  150° — 157°  ('.  when  the 
I  introduced,  reducing  to  8-3 — 8-4  amperes, 
and  the  temperature  runs  up  to  l(i0°C.  and  remains 
oV—rtant  Total  time  1  hour.  The  door  was  kept  fully 
open  for  90  seconds,  the  time  necessary  to  remove  six 
dishes.  In  ten  minutes  from  the  closing  of  the  door  the 
tetni>crature  had  again  reached  160°  C. 

Determinations  were  made  with  Eureka-copper  couples 
and  the  current  generated  measured  with  a  milli-voltmeter, 
2;?  direione  on  its  sc&h  being  equivalent  to  1°  C.  witnin 
the  range  of  the   variations. 

Table  I. 

Variations   in   temperature   in   electrical  oven  for  residue 
determinations. 

Temperatures=°  C. 


Ther- 

Position of  movable 

mometer 

Movable 

couple. 

with  fixed 
couple. 

couple. 

Difference. 

Top  shelf,  right  hand  ;   front  . 

160 

160 

0 

, ,            middle 

160 

162-2 

+  2-2 

back  . 

160 

162-0 

+  2-0 

left  hand  ;  front  . . . 

160 

159-6 

—0-4 

,,          middle   . 

160 

160-2 

+  0-2 

back  . . . 

160 

159-0 

—1-0 

Bottom  shelf,  right  hand  ; 

front  . . 

160 

159-0 

—1-0 

„      middle 

160 

160-5 

+  0-5 

back  . . 

160 

160-4 

+  0-4 

left  hand  ;  front  . 

160 

157-8 

—2-2 

, ,        middle 

160 

160-0 

0 

,,        back  . 

160 

160-4 

+  0-4 

Maximum  variation  from  then 

nometer  rea 

ding  . . . 

±2-2C° 

air  in  the  service  adjusted  to  about  that  of  2  inches  of 
water,  or  the  fan  is  started.  The  dishes  are  then  placed 
on  the  two  top  shelves  and  the  door  quickly  closed.  At 
t  he  end  of  30  minutes,  and  of  each  subsequent  30  minutes, 
the  current  is  turned  on  to  the  electric  torch  and  the 
condition  of  the  residues  examined  through  the  port- 
hole in  the  door.  If  the  glycerin  in  any  of  the  dishes  has 
skinned  over  the  dish  is  removed,  a  few  drops  of  water 
added,  the  crust  broken  up  and  the  dish  returned  to  the 
oven.  If  owing  to  inequalities  of  the  surface  of  the  dish 
a  pool  has  formed,  the  glyc°rin  is  redistributed.  By  this 
treatment  most  crude  glycerins  at  the  end  of  one  hour 
and  most  saponification  glycerins  at  the  end  of  two  hours 
will  have  evaporated  sufficiently  to  permit  of  their  treat- 
ment for  the  first  baking,  when  the  process  is  carried  on 
exactly  as  set  out  in  the  International  Standard  Methods. 

Various  typical  glycerins,  having  the  composition  as 
set  out  in  Table  II.,  have  been  examined  by  the  method 
prescribed  in  the  I.S.M.  and  by  the  modification  suggested, 
and  the  results  are  set  out  in  Table  III.  These  results  are 
in  good  accordance  and  the  differences  no  greater  than 
those  obtained  in  two  determinations  made  by  the  same 
method. 


Table  II. 

Analyses  of  glycerins  used  for  comparative  residue 
determinations. 


No.  1. 

No.  2. 

No.  3. 

No.  4. 

No.  5. 

Good 
saponi- 
fication 
glycerin. 

Bad 
saponi- 
fication 
glycerin. 

Good 

crude 

glycerin. 

Middle 

crude 

glycerin. 

Bad 

crude 

glycerin. 

Glyceroltf.S.M.). 
Ash    

Water   

per  cent. 

90-65 

0-23 

0-30 

8-83 

per  cent. 

88-00 

1-51 

2-38 

7-99 

per  cent. 

83-24 

9-00 

1-46 

6-37 

per  cent. 

8201 

9-81 

2-33 

5-90 

per  cent. 

78-65 

10-35 

4-69 

5-44 

100-01 

99-88 

100-07 

100-05 

99-13 

Table  III. 


So.    1. 

No.  2. 

No.  3. 

No.  4. 

No.  5. 

Good    saponi- 
fication glycerin. 

Bad  saponi-                Good  crude 
flcation  glycerin.                glycerin. 

I 

Middle  crude                  Bad  crude 
glycerin.                       glycerin. 

Residue  obtained  by  : 

i:>  -idue. 
per  cent. 

Time  of 
evapora- 
tion. 
Hours. 

Residue, 
per  cent. 

Time  of 
evapora- 
tion. 
Hours. 

Residue, 
per  cent. 

Time  of 
evaporat 

tion. 
Hours. 

Residue, 
per  cent. 

Time  of 
evapora- 
tion. 
Hours. 

Residue, 
per  cent. 

Time  of 
evapora- 
tion. 
Hours. 

Old  method  (u  described 

l-M.    T..1I.   p    7 
Evaporation      at      150° — 

C.   with   fan 

Evaporation     at      140"  C. 

-*ith  blower 

Evaporation      at     150 

*i'h  MOW 

Evaporation      at     1 60"  C. 

with  blower 

0-31 
040 

0-20 
0*80 

4 
U 

2 
2 

2-35 
2-38 
2-38 
2-39 
2-39 

4 

21 

4 

21 

2 

1-45 
1-44 
1-49 
1-44 
1-48 

21 
1 

21 
2 

1 

2-36 
2-32 
2-31 
2-31 
2-34 

3 

n 

21 

2 

1 

4-70 
4-73 
4-68 
4-65 
4-67 

3 

1J 

B 

2 
1 

Ddmmmaiio*  ofioUA  r'xidut.  at  100°  ft— The  quantities 

for  th»-  datemtaationi  having  been  prepared  in  accordance 

Bribed  on  page  7  of  th<   International 

Standard  Hethnde,  Kill,  th<  an  placed  on  top  of 

the  ovf-n  and  th«-   -ih-w,  wat<  r  dfkd   off.     The  tempera- 

been  adjusted  to  100°— 160* C, 
the  water  ie  tur:  p  th*-  blower  and  the  pressure  of 


Determinations  have  also  been  made  of  the  acetyl 
value  of  residues  obtained  by  the  International  Standard 
Method,  and  by  the  modified  method  suggested,  with  the 
results  set  out  in  Table  IV. 

It  should  be  noted  that  whatever  method  is  used  for 
getting  rid  of  the  greater  part  of  the  glyo:;rin  no  variation 
is    made   in   the   method   of  subsequent   bakings  ;    that 
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specified  on  p.  8  of  the  I.S.M.  being  strictly  adhered  to. 
It  is  not  the  author's  experience,  however,  that  residues 
continue  to  lose  weight  as  stated  in  the  first  paragraph  on 
the  page  referred  to.  Many  glycerin  residues  after  the 
third  baking,  and  most  after  the  fourth,  increase  in  weight. 

Table  IV. 

Acetyl  value  of  residues,  obtained  by    different    methods. 
Rzsults  calculated  as  glycerol. 


No.  2. 
Bad 
saponi- 
fication 
glycerin. 


Hesidue  obtained  by  International  Standard 

method  

Residue  obtained  at  160°  C,  using  blower  . . 


per  cent 

0-54 
0-57 


Ko.  5. 

Bad 

crude 
glycerin. 


per  cent. 

1-41 
1-37 


Dishes  for  organic  residue  determinations. — Messrs. 
Schott  of  Jena  have  made  for  this  purpose  Jena-glass 
dishes  which  have  many  advantages  over  the  petue-dish 
usually  used.  They  are  approximately  80  mm.  diameter 
and  12  mm.  deep,  and  weigh  from  15  to  20  grins.  The 
weight  alters  but  very  little  in  use,  they  seldom  crack  in 
the  oven  and  being  thin  they  cool  rapidly. 

Acetylation  of  residues — Preparation  of  residues. — 
The  evaporation  of  the  water  extract  of  a  residue,  in  the 
acelylating  flash,  takes  several  hours  on  the  water  bath. 
This  evaporation  may  be  carried  out  expeditiously  by 
connecting  the  acetylating  flash  to  a  water  cooled  spiral 
condenser  fixed  in  a  filter  pump  flask  and  evacuating  with 
a  water  suction  pump.  On  heating  the  flask  in  a  water 
bath  at  70°  to  80°  C,  the  water  rapidly  distils  off,  leaving 
the  residue  ready  for  acetylation.  With  this  apparatus, 
using  a  three-way  cock  on  the  connecting  tube  so  that  the 
whole  apparatus  has  not  to  be  re-evacuated  each  time  a 
flask  is  removed  and  another  substituted,  four  or  five 
residue  extracts  can  be  prepared  ready  for  acetylation  in 
an  hour. 

The  author  is  much  indebted  to  Mr.  Otto  Hehner,  in 
whose  laboratory  the  work  has  been  carried  out,  for  his 
many  suggestions.  He  is  also  indebted  to  Mr.  J.  H.  Coste 
for  information  on  thermo-electric  measurements,  and  to 
Messrs.  Brown  and  Sons,  the  makers  of  the  oven,  for  their 
assistance. 

Discussion. 

The  Chaihman  thought  that  the  apparatus  described 
might  be  used  for  a  great  many  other  things  besides 
glycerin. 

Mr.  W.  Colebrook  Reynolds  saio  that  he  had  used  a 
"water  oven"  fitted  with  a  ball  condenser  and  containing 
dry  boiling  turpentine  for  maintaining  a  steady  temperature 
of  about  160°  C.,  without  local  superheating.  He  thought 
it  should  prove  satisfactory  in  glycerin  analysis  and  avoid 
special  apparatus.  For  higher  temperatures  mixtures  of 
turpentine  and  aniline  could  be  used  but  the  joints 
required  to  be  made  up  with  silver  solder  instead  of  soft 
solder. 


THE  COMPOSITE  NATURE  OF  RAW  INDIA- 
RUBBER. 

BY    DR.    W.    A.    CASPARI. 

(Communication  from  the  Chemical  Laboratory  of 
University  College,  London.) 

In  recent  years  renewed  attention  has  been  paid  to  the 
fact,  originally  recorded  by  Gladstone  and  Hibbert, 1 
that  raw  rubber  does  not  dissolve  completely  in  the 
usual  rubber  solvents.  Weber,  2  Spence,  3  Beadle  and 
Stevens,*  and  others  have  effected  partial  fractionations 

»J.  Chem.  Soc,  1888,  S3,  679. 

■This  J.,  1900,  19,  680. 

1  Journ.  Inst.  Comm.  Res.  Tropics,  1907,  No.  13. 

♦This  J.,  1912,  31,  1099. 


of  raw  rubber  by  means  of  benzene  or  chloroform  into  an 
insoluble  nitrogenous  portion  and  a  soluble  portion  almost 
or  wholly  free  from  nitrogen,  and  have  published  observa- 
tions on  the  distinctive  properties  of  the  two  fractions. 

It  does  not  appear  from  the  literature  that  any  of  these 
investigators  pushed  on  to  a  well-defined  quantitative 
separation  of  the  fractions ;  and  indeed  it  has  been 
observed1  that  the  insoluble  portion  slowly  and  progres- 
sively parts  with  soluble  matter  when  treated  with  fre-h 
solvent,  apparently  ad  infinitum.  Benzene  and  chloro- 
form, therefore,  would  not  seem  to  be  the  ideal  solvents  for 
a  clean  separation.  Further  and  not  less  importaut  disad 
vantages  of  solvents  of  the  benzene  and  chloroform  types 
are  that  they  have  about  the  same  high  refractive  indices 
as  the  insoluble  constituent  of  rubber,  and  that  this  con- 
stituent swells  up  in  them  to  an  inordinate  extent.  Conse- 
quently the  boundaries  between  dissolved  and  undissolved 
are  apt  to  be  very  imperfect,  both  mechanically  and 
visually. 

The  present  investigations  began  with  an  examination 
of  the  various  known  rubber  solvents,  leading  to  the  con- 
clusion that  petroleum  ether  of  B.P.  40° — 65°  is  the  most 
suitable  for  effecting  a  clean  fractionation.  Rubber  swells 
relatively  little  in  paraffin  hydrocarbons,  and  the  residue  is 
opaque  and  of  firmer  consistency  than  in  other  classes  of 
solvent.  The  two  bodies  into  which  rubber  is  split  by  means 
of  petroleum  ether  may  of  course  be  themselves  complex; 
but,  such  as  they  are,  they  may  be  described  thus  : — 

(a)  Soluble  rubber,  an  elastic  colloid  of  comparatively 
poor  mechanical  strength,  with  a  marked  tendency  towards 
tackiness,  especially  when  heated.  It  yields  transparent 
solutions  with  rubber  solvents,  swelling  to  a  moderate 
extent  before  going  into  solution. 

(b)  Insoluble  or,  as  we  may  term  it,  pectous  rubber,  an 
elastic  colloid  of  considerable  mechanical  strength.  In 
contact  with  solvents  it  preserves  its  structure  and  swells 
to  a  gel  which,  when  fully  distended,  is  least  voluminous 
in  paraffin  hydrocarbons,  very  much  more  in  benzene  and 
its  homologues,  and  most  of  all  in  carbon  tetrachloride, 
chloroform,  and  carbon  disulphide. 

Both  substances  consist  essentially  of  the  same  hydro- 
carbon (Cl0H,  J  n,  and  have  about  the  same  specific  gra\  it  v. 
Both  possess  self-adhesive  properties,  the  soluble  in  a 
decidedly  higher  degree  than  the  pectous.  The  one  cannot 
be  separated  from  the  other  by  fractional  precipitation, 
e.g.,  with  alcohol  or  acetone.  Considerable  differences,  as 
will  be  seen  below,  exist  between  the  soluble  portions 
isolated  from  different  raw  rubbers  ;  and  on  the  other 
hand  the  corresponding  pectous  portions  differ  no  Leas 
widely  among  themselves. 

Whilst  certain  raw  rubbers  can  be  thus  split  into  two 
portions  in  a  definite  and  reproducible  manner,  it  need  not 
necessarily  be  assumed  that  these  are  wholly  distinct 
forms  of  rubber.  The  gel-forming  part  may  conceivably 
be  simply  a  residue  of  sol-forming  rubber  which  has  failed 
to  burst  its  way  out  of  a  micellular  framework  possibly 
consisting  of  the  rubber  constituent  commonly  referred  to 
as  protein.  We  may  do  well,  however,  to  proceed  with 
some  caution  in  invoking  protein,  since  we  have  at  yet  no 
convincing  proof  that  the  nitrogenous  matter  present 
encloses  rubber  particles,  or  i«  able  to  form  a  framework, 
or  even  that  it  is  of  the  nature  of  protein  at  all.  What- 
ever be  the  truth,  it  is  only  to  be  expected  thai  the  bulk 
of  the  nitrogenous  matter,  which  is  provably  little  if  at  all 
soluble  on  its  own  account  in  rubber  solvents,  w  ill  remain 
entangled  in  the  gel-forming  portion.  The  point  of 
immediate  technical  interest  is  that  fractionation  by  sol- 
vents  brings  out  remarkable  differences  between  rubber 
sorts,  and  especially  between  the  two  great  rhal  i 
viz..  Para  and  plantation  rubbers. 

When  cuttings  of  rubber  are  immersed  in  petroleum 
ether,  swelling  takes  place  during  several  hour-,  and  most 
of  the  soluble  passes  into  transparent  solution.  In  favour- 
able circumstances  the  pectous  rams  well-defined, 
opaqne,  discrete  masses  showing  the  oontours  ol !theongii  al 

cuttings   on   an  enlarged   Male.      In    many  rubbers,   1 
ever    the  pectOW   is  so  weak  or  BO  small  in  amount   that 
it  runs  together  to  a  glutinous  mass  or  tends  to  disperse 
itself,  and  a  clean  separation  is  then  HO  longer  practicable. 

Thus  of  the  not  verv  numerous  \  u-  ti.  -  available,  all  the 


>  Spence,  loc.  tit. 
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African  sort.-  behaved  unsatisfactorily,  as  alsoCaucho  Bail, 
Borneo,  and  certain  plantation  sheets.  On  the  other 
hand.  Amazonian  rubbers  and  Ceylon  and  Malayan  planta- 
tion robbers  generally  permit  of  a  clean  fractionation. 
•itit.it  i\ .-  determinations  by  the  aid  of  petroleum  ether 
are  therefore  not  universally  applicable  and  are  likely  to  be 
■M  ful  mainly  in  the  examination  of  distinct  batches  or 
samples  of  one  rabbet  sort. 

B  lom;  as  the  pectous  remains  in  contact  with  liquid, 
care  most  be  token  to  avoid  anything  like  violent  agitation. 
Wht  n  t  he  swollen  Bakes  of  pectoris  are  well  shaker  up  with 
the  liquid.  th?\  go  into  a  uniform  turbid  emulsion,  the 
more  readily,  the  weaker  they  are;  plantation  pectous, 
e-peciallv.  i"-  veiy  easily  broken  vp  and  has  to  be  handled 
with  care.  Once  emulsified,  pectous  rubber  is  no  longer 
recoverable  as  such  by  any  process  ol  precipitation  or 
oautlifugal  treatment*  If*  however,  an  emulsion  b? 
evaporated  to  dryness,  cut  up  afresh,  and  again  submitted 
to  the  action  of  solvent,  the  pectous,  having  now  returned 
to  a  coherent  condition,  separates  well  enough. 

In  order  to  carry  out  quantitative  determinations  by 
means  of  petroleum  ether,  either  of  the  two  following 
methods  may  be  adopted  : — 

(1)  Continuous  extraction  method,  directed  mainly 
towaros  the  pectous  constituent.  One  or  twogrms.  of  clean 
plantation  or  washed  and  dried  wild  rubber  are  cut  into 
cubes  of  not  more  than  2  mm.  and  are  allowed  to  soak  in 
about  50  c.c.  of  petroleum  ether  for  10  hours.  The  whole 
is  then  cautiously  transferred  to  the  receiver  B  of  a  special 

ictor  shown  in  the  figure.  The  flask  A  is  charged  with 
petroleum  spirit  which  i«  kept  boiling.  The  vapour  of  the 
solvent  ascends  through  a  and  is  condensed  in  C.  Through 
b  the  condensed  solvent  trickles  into  B  from  the  bottom 
upwards.  An  overflow  c,  which  can  be  heightened  at  will 
by  slipping  a  tightly  fitting  glass  tube  over  it,  separates 
the  transparent  rubber  solution  from  the  flakes  of  pectous 
which  lie  at  a  lower  level  and  returns  it  to  A. 

Complete  extraction 
r  quires  about  10  hours. 
The  contents  of  A  are 
then  distilled  and  dried 
in  a  current  of  inert  gas, 
(riving  soluble  rubber. 
The  contents  of  B  are 
turned  into  a  wide- 
mouthed  flask  and 
similarly  treated,  giving 
pectous  rubber. 

(2)  Measured -volume 
method,  directed  mainly 
toward-t  th'1  soluble  con- 
stituent. One  firm,  of 
comminuted  rubber  L- 
placed  in  a  well-corked 
conical  flask  with  exactly 

.<■.     of     petroleum 

r    and   left  to  stand 

•ii'_'ht.  The  contents 
of    the    flask    are     tl 
allowed  to  macerate  for 
a  day,  being  meanwhile 
frequently   agitated    by         J-  " 

My  swirling  the 
flask,  care  being  taken 
not    to    break    up     the 

«u*  flake--.     Of   the 
clear    iiinirimtant,    29 

ire  pipetted  off  into 
a   tared    wide-moot] 
flask,  otaporated,  drii  ft 

without         ovrheatinf,', 
ard  On  malti- 

ng   the   weight    by 

of 

ttei 
sample  i*  obtained. 

thod  (l)ha*  the  adraotagi   ol  isoiatftnfl  the  pectous, 
which,  having  suffered  little  from  boat,  may  be  n  garden  as 

E radically  i-  innl  physical  condition,     The  soluble, 

owever,  will  by  thn  m>  thod  ha  re  been  belted  for  a  long 
tim*  ia  bof  l"um  other,  and  will  doubtless  have 


"a 
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undergone  alterations  as  to  its  physical  condition.  By 
method  (2)  the  soluble  is  altered  as  little  as  possible,  and 
this  method  should  therefore  be  followed  when  the  viscosity 
or  other  physical  property  of  solutions  is  to  be  examined. 
By  either  method  all  the  resin  present,  unless  previously 
removed,  goes  into  the  soluble  fraction,  whilst  protein,  ash, 
and  minor  impurities  generally,  remain  entangled  in  the 
pectous. 

Soluble  rubber,  thus  prepared,  has  the  general  properties 
of  unvulcanised  rubber,  except  that  it  is  quite  transparent 
and,  if  deresinified,  colourless.  As  compared  with  pectous 
it  is  stickier,  more  plastic,  and  weaker  mechanically.  It  is 
worthy  of  note  that  soluble  rubber,  when  converted  into 
an  emulsion  of  water  in  rubber  by  the  ordinary  washing 
process,  is  extremely  difficult  to  dry,  because  a  transparent 
surface-layer  of  dry  rubber  is  formed  which  is  almost 
impermeable  to  water  vapour.  Pectous  rubber,  in  the 
same  circumstances,  behaves  like  a  spongy  substance 
and  dries  quite  rapidly.  From  this  it  seems  to  follow  that 
the  industrial  washing  and  drying  of  rubber  is  rendered 
possible  mainly  by  the  presence  of  pectous,  and  that 
washed  crapes  should  dry  more  readily,  the  more  of  it  they 
contain. 

Pectous  rubber,  when  prepared  by  the  extraction  method 
or  by  a  process  of  thorough  washing  by  decantation,  is 
practically  insoluble  in  petroleum  ether.  Samples  left  in 
contact  with  petroleum  ether  for  three  weeks  were  found 
to  yield  at  most  5  per  cent,  to  the  solvent.  With  solvents 
of  the  benzene  or  carbon  tetrachloride  types,  however,  the 
case  is  altered.  These  have  the  property  not  only  of 
distending  the  pectous  to  a  very  dilute  gel  but  also  of 
gradually  taking  it  into  solution.  Thus  the  following 
successive  amounts  were  found  to  be  dissolved  out  of  1  grm. 
of  pectous  rubbers  at  one-week  intervals  : — 


Hard  FinePara, benzene 

„     ecu     .... 

Plantation,  benzene   . . 
ecu    .... 


1  week. 


grm. 

0019 

0.027 

0.225 

0260 


2  weeks. 


grm. 

0017 

0021 

0-201 

0-208 


3  weeks. 


grm. 
0014 
0017 
0186 
0  166 


It  is  seen  that  Para  pectous  offers  considerable  resistance 
to  the  dissolving  action  of  these  solvents,  but  that  planta- 
tion pectous  is,  in  comparison,  rapidly  broken  down  by 
them;  in  other  words,  the  former  is  more  strongly 
pectised  than  the  latter. 

When  the  clear  solutions  obtained  by  extracting  pectous 
with  benzene  are  evaporated,  the  residues  have  a  general 
resemblance  to  soluble  rubber  ;  but  they  are  insoluble  in 
petroleum  hydrocarbons,  with  which  they  merely  yield 
slightly  swollen  gels.  Towards  benzene  itself  they  behave 
as  reversible  colloids,  giving  very  viscid  solutions  after 
swelling  up  greatly.  There  appear  to  be,  then,  two  kinds 
of  soluble  rubber,  of  which  the  first  is  soluble  in  all  solvents 
and  the  second  insoluble  in  paraffin  hydrocarbons  but 
otherwise  freely  soluble,  and  produced  by  the  slow  break- 
down of  pectous  in  presence  of  solvents. 

Before  proceeding  to  the  quantitative  results  obtained 
when  raw  rubbers  are  examined  by  petroleum  ether  treat- 
ment, it  may  be  pointed  out  that  viscosity  measurements 
with  rubber  solutions  are  likely  to  be  most  intelligible 
when  carried  out  on  the  most  homogeneous  solutions 
obtainable.  The  solutions  examined  by  recent  investi- 
gators 1  have  usually  been  made  with  benzene  or  toluene. 
Xow  when  rubber  is  thoroughly  swollen  in  these  solvent-, 
most  of  the  pectous  passes  into  a  glairy  slime  which  is 
readily  dispersible  in,  and,  being  transparent,  is  indi 
tinguishable  from,  the  solution  proper.  Such  solutions 
may  be  proved  to  contain  more  than  one  form  of  rubber 
by  being  diluted  with  petroleum  ether,  when  they  imme- 
diately become  turbid.  In  order,  therefore,  not  to  compli- 
cate matters  needlessly,  it  seems  desirable  to  limit  ourselves 
for  the  present  to  the  study  of  the  viscosity  of  soluble 
rubber  alone  in  solutions.  The  simplest  method  of  carry- 
ing this  principle  into  practice  is  obviously  to  measure  the 
viscosity  of  the  transparent  solutions  produced  by  the 


'  -•  ludrowitz  and  Qeldsbrongh,  this  J.,  1909,  IS,  3. 
Kol,  Koll-ZeiUchr.,  1913,  II,"  131. 
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direct  action  of  petroleum  ether  on  rubber.  Some 
preliminary  data  obtained  on  these  lines  are  given  below. 

The  subjoined  table  of  experimental  results  embodies  a 
scheme  for  the  examination  of  raw  rubbers  which,  when  the 
connection  between  such  data  and  technical  quality  is 
better  understood,  may  prove  of  some  use  towards  the 
laboratory  valuation  of  rubber.  Column  A  gives  the 
percentage  of  resin,  determined  as  usual,  columns  B  and  C 
soluble  rubber  ( minus  resin)  and  pectous  rubber  respectively. 
The  figures  in  column  D  were  obtained  thus  : — 

Petroleum  ether  solutions  were  prepared  by  simple 
maceration  according  to  method  (2)  and — their  concentra- 
tion having  been  ascertained — were  so  diluted  with  the 
solvent  that  there  remained  1  grm.  of  resin-free  rubber 
per  100  c.c.  Viscosities  were  taken  at  20°  by  means  of  an 
Ostwald  viscometer  and  the  times  of  outflow  were  divided 
by  that  of  pure  solvent  in  the  same  viscometer. 

As  a  measure,  in  some  sort,  of  the  physical  differences 
between  different  pectous  rubbers,  the  amount  of  solvent 
taken  up  in  swelling  was  determined  (column  E).  The 
solvent  employed  was  ligroin  of  B.P.  100° — 120°,  which 
owing  to  its  inferior  volatility  is  more  manageable  than 
petroleum  ether.  About  I  grm.  of  pectous  was  weighed 
out,  allowed  to  swell  for  24  hours  in  a  large  excess  of 
solvent,  rapidly  dried  by  means  of  filter-paper,  enclosed 
in  a  weighing-bottle,  and  weighed.  The  figures  represent 
multiples  by  volume. 


A. 

B. 

d 

a 

XI 

3 

3 

o 

03 

a 

c 


1 

2 
3 

4 
5 
B 

7 

8 


10 
11 


H.F.Para,  sample  I. . . 

,,        sample  II. 

,,        Acre   

Manaos  Scrappy    .... 
Para  Negrohead 

Picos  Manicoba     

Ceara  Scrappy   

Ceylon  Biscuit — 

sample  I. 

,,  sample  IJ. 

Malayan  Crape — 

sample  I. 

,,  sample  II. 


2-9 

51-6 

3-2 

57-0 

2-5 

9-4 

1-8 

66-4 

1-6 

74-5 

4-1 

621 

3-5 

67-7 

1-7 

57-8 

2-8 

68-7 

2-8 

86-0 

2-6 

72-7    | 

45-5 
39-8 
88-1 
31-8 
23-9 
339 
28-8 

40-5 

28-5 

11-2 
24-7 


D. 


.2 
> 


E. 

a 
© 


27-0 

25-2 

13-3 

4-5 

4-8 

161 

7-7 

14-2 
20-0 

11-3 
16-2 


18-7 

20-9 

98 

247 

21-2 

91 

7-4 

376 
337 

30-6 
303 


The  above  figures,  which  are  taken  from  the  results  of 
the  examination  of  several  samples  in  each  class,  afford 
some  idea  of  the  typical  differences  between  each  class. 
In  general,  fine  Paias  contain  seldom  less  than  35  per 
cent,  of  pectoris,  rising  in  the  case  of  Acre  to  over  80  per 
cent.  Lower -grade  Amazonian  sorts  (4  and  5)  contain 
rather  less  pectous  (which,  however,  is  of  much  the  same 
nature  as  that  from  fine  sorts),  and  they  are  specially 
characterised  by  low  viscosity  of  the  soluble.  The  Manihot 
sorts  (6  and  7)  stand  apart  in  containing  a  peculiarly 
weak,  inelastic  pectous;  moreover,  the  separation  by 
means  of  petroleum  ether  is  somewhat  imperfect.  Planta- 
tion rubbers  contain  little  pectous  (10 — 25  per  cent.), 
whilst  as  regards  viscosity  of  the  soluble  they  are  not 
greatly  inferior  to  Para  fine. 

The  contrast  between  fine  Para  ana  plantation  is  pecu- 
liarly instructive  as  regards  the  pectous  portions.  In 
general,  it  may  be  assumed  as  a  first  approximation  that 
the  "  nerve  "  of  raw  rubber,  no  matter  whether  that 
property  be  of  ultimate  technical  value  or  not,  depends 
in  the  main  on  the  pectous  constituent.  Now  the  pectoas 
oi  hard  fine  Para  is  not  only  a  more  important  constituent 
in  point  of  percentage  amount  than  that  of  plantation, 
but  it  is  also  qualitatively  different.  Para  pectous  is 
altogether  a  robuster  substance  than  plantation  pectous. 
A  is  extremely  strong  in  the  dry  state  and  yields  firm 
springy  flakes  when  swollen  in  rubber  solvents.  Planta- 
tion pectous,  though  moderately  strong  when  dry,  yields 
weak  glutinous  aggregates  with  solvents  and,  as  we  have 
seen  above,  has  a  relatively  strong  tendency  to  pass  into 
a  soluble  form. 

The    behaviour    of    Para    pectous,    in    fact,    is    much 
like   that   of   a    weakly    vulcanised    rubber;     and    the 


analogy  becomes  more  striking  when  we  consider  that, 
physically,  vulcanisation  is  nothing  more  than  a  pectisa- 
tion  of  the  rubber.  Para  pectous,  as  it  happens,  contains 
more  sulphur  than  might  be  expected,  as  shown  by  the 
following  analyses  of  typical  hard  fine,  scrappy,  and 
plantation  products  : — 


Sulphur. 

Nitrogen. 

Ash. 

H.  F.  Para    

Para  Negrohead      

Malayan  Crape    

per  cent. 
0-52 
0-31 
0-19 

per  cent. 
0-66 
0-64 
1-12 

per  cent. 
1-36 
1-66 
0-86 

Of  this  sulphur  a  small  proportion  must  no  doubt  be 
set  down  to  mineral  sulphates,  and  a  yet  smaller  proportion 
perhaps  to  proteid  matter.  This  pre-vulcanisation,  as  it 
were,  of  Para  rubber  does  not  therefore  seem  to  be  of  the 
same  character  as  ordinary  sulphur-vulcanisation,  which 
calls  for  at  least  2  per  cent,  of  combined  sulphur.  Whet  her 
it  is  of  a  chemical  nature  at  all,  and  whether  it  is  due  to  the 
method  of  coagulation  or  to  some  inherent  property  of  the 
latex,  are  p;obiems  of  the  future.  Meanwhile  it  would 
appear  that  if  the  prodi  ction  of  plantation  rubber  aims 
at  a  close  imitation  of  hard  fine  Para  as  its  ideal,  it  has 
still  some  ground  to  cover. 
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A  CONTRIBUTION  TO  THE  HISTORY  OF  DYEING. 

BY   JULIUS   HUBNER,    M.SC.TECH.,    F.I.C. 

In  order  to  appreciate  fully  the  importance  and  the 
educational  value  of  historical  research  in  regard  to 
industries  and  trades,  one  must  read  the  life  work  of 
Beckmann*  his  History  of  Inventions.  Every  student 
of  technology,  in  my  opinion,  ought  to  be  acquainted 
with  the  history  of  his  particular  branch  of  stud}.  This  is, 
however,  almost  entirely  neglected  in  our  educational 
institutions  and,  as  a  rule,  we  find  only  the  scantiest 
historical  references  in  our  modern  books  on  technology. 
In  some  cases  such  references  consist  merely  of  a  repeti- 
tion of  statements  which  have  been  made  by  writers 
in  the  latter  half  of  the  18th  century  and  which  have 
passed  on  from  one  publication  to  another  to  the  present 

I  became  more  firmly  convinced  of  the  value  of  historical 
research  when  Professor  Meldola  made  "  The  Antiquity  of 
Tinctorial  Art,"  a  part  and  certainly  not  the  least  impor- 
tant part  of  his  Presidential  Address  to  the  Society  of 
Dyers  and  Colourists  in  1910  and  in  which  he  concluded 
witli  the  following  statement  :  "I  have  in  my  mind  the 
desirability  ot  technical  societies  such  as  ours  including  m 
their  work  the  antiquarian  side  of  their  subject.  This, 
as  a  rule,  is  neglected.  New  itheless  it  is  desirable  to 
secure  records  of  the  past  with  respect  to  ancient  industries 
and  the  experts  in  any  particular  subject  are  assuredly 
the  right  people  to  undertake  such  work 

Professor  Meldola  (J.  Soc.  Dyers  and  Col.,  1910,  26, 
107—110)  has  very  fully  dealt  with  many  of  the  interesting 
statements  contained  in  Pliny,2  and  the  history  of  purple 
has  been  most  exhaustively  treated  in  "  Bin  Beitrag  MB 
Purpurkunde,"  by  A.  Ded.kind  (4  vols.,  Berlin,  1898), 
whilst  references  to  weaving  and  dyeing  contained  m  the 
Old  Testament  have  been  efted,  among  others,  in  a  paper 


•The  complete  titles  ot  publications  from  which  extracts  have 
been  quoted  will  be  found  at  the  en<'  of  the  paper.  They  are 
referred  to  In  the  text  by  corresponding  numbers. 
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OB  ••The    1>\.-   «f    the  Ancients."  1>\   (.'has.  Glen  (J.  Soc. 
ra  and  Co]..  191 1.  2!»3-6).     From  these  sources  I  shall, 
therefore,  only  quote  ;\  few  additional  passages  whicu  may 
"f  interest. 

We  have  definite  proof  that  the  Egyptians  practised  the 

art  of  dyeing  during  the  XII.  dynasty,  about  2500  b.c. 

(.r.    Banner,   "The  Analyse  of  some  Ancient  Egyptian 

J.  Soc  Dyen  and  Col.,  XXV.,  8,  1909).    The 

ir  of  all  the  dyed  mummy  bandages  was  yellowish  and 

in  most    case-    had    been    produced    with    the    yellow 

colouring  matter  of  the  Safflower.       Two  of  the  bandages 

hid    been   dyed   with   iron   buff.     Other  colours   besides 

yellow  were  dyed  '^  this  early  period,  because,  according 

to  i den  (loc.  cit.).  a  garment  dyed  with  indigo,  dating  from 

:;'«*>   r..c.  was  found  in  Thebes.     In  Exodus  (XXVIII. 

\X.\IX..    about    1490    B.C.)   we    find   reference  to 

••  woollen  and  linen  thread  of  the  finest  colours,"  and  to 

I  eut   into   wires   which  were  worked   "in  the  blue, 

and  in  the  purple,  and  in  the  scarlet." 

ordmg  to  Herodottisi  VI.  21  (484—408  B.C.)  "the 
.Milesians  imported  into  Tarantum  their  fine  breed  of 
sdiet-p.  and  at  the  same  time  introduced  the  art  of  dyeing 
and  preparing  wool." 

GaeefliUB1  (who  died  168  b.c.)  and  Plautus1  (who  died 
1>4  b.c.)  inform  us  that  Molochinarius  was  one  who  dyed 
cloth  of  the  colour  of  the  mallow,  and  Virgil  (70 — 19  B.C.) 
to  the  .Milesian  dyed  wools  as  follows  : — 
'"  The  nymphs,  around  her   placed,  their  spindles  ply, 
And  draw   Milesian  wool  of  glassy  dye." 
Book  VTL,   chap.    LVI.,  Pliny,9  Holland's  Transl. 
(1601)   states  that  dyeing  of  wool  was  the  invention  of 
"the  Lvdians  in  Sardis,"  and  as  regards  "Divers  kinds 
of  wool"  and    clothes "  in    Book    VII.,    chap.    XLVIIL, 
referring  to  Egyptian  wool,  that  "  the  cloth  made  thereof, 
after  it  is  worne  bare,  is   then   died,   and  serveth   new 
againe,  and  will  weare  still  and  a  last  man's  life." 

The  followim:  most  curious  statement  is  made  in  Book 
VHl.,2  chap.  XLVIII.,  "Ihave  my  self e  scene  the  sheepes 
upon  their  backes  while  they  be  alive,  died  with 
purple,  with  scarlet  in  grain,  and  the  violet  liquor  of  the 
fish  Mures  :  by  the  means  of  certainc  barks  of  a  foot 
and  a  halfe  Long  dipped  in  these  colours,  and  so  imprinted 
and  set  upon  their  fleeces  as  if  riotous  wantonnes  and 
6uperfluitie  should  force  Natures  worke,  and  make  wool 
grow  of  that   colour." 

In  Book    XXL,2  chap.  VIII.,  concerning  the  "  mysterie 

of  dying  cloth,"   he  speaks   of  three   "tinctures     .     .     . 

in  grains  which  striveth  with  that  bright  orient 

clour  in  Roses     .     .     .     the  Scarlet  or  Purple  of  Tyros 

the  double  died  Dibapha    .     .     .     the  second  Amethyst 

colour,  and  resembles  the  March  violet     .     .     .    the  third 

madeof  the  purple  and  porcellane  shell  fishes     .     .     .     for 

of   this   tincture   there  are  deaths   which  encline   much 

to   the   colour   of   Tornsoll."     As   the   name   Tornsoll   or 

Turnsol    appears    repeatedly    in    old    literature,    I    shall 

-  to  it  in  the  bistori  of  colouring  mad 

bag  to  Pliny,2"  Boob  XIX.,  chap.  I.,  the  Greeks, 
•ime  of  Alexander  the  Great  (336  B.C.)  knew 
only  a  few  colour-.  Only  during  his  time  and  during  the 
time  of  hi«  successors  did  they  improve  in  the  dyeing 
of  black,  yellow,  green  and  other  ootoors  when  they  also 
acquir-d  th<-  art  of  making  these  colours  fast  on  linen. 

ment  as  regards  the  fastness  of 

the    Nun    is    made    in    Plutarch       Life    of   Alexander 

hoff »).     Be  found  among  the  treasures  in  the  palaces 

of  1  f  Persia  a  lars/<    quantity  of  purple  dyed 

material  which  although    180  year-   old  had  retained    H 

ltiful  r.rilliare  .       [Ee  Bscribi  •  I  Jo    to  the  fact  that  t  be 

rplc  had  been  prepared  with  honey. 

•■  can  b<-  no  doubt   but  that  alum  and  a  number 
of  ■  iniK.ur.fl-,  especially  iron  salt;-,  were  used  a- 

mordai  I  tag  by  the  ancients.     Although  Beckmann* 

maintain*  that  alum  proper  wa-  unknown  in  Pliny's  time, 
followir,  tfromthj    writer  will  show  that  they 

were  acquainted  with  i».     In  hi    XXXV.  Book,2  snap. 
XV.,    I  "for   the  clear  alume   which  they  name 

th*  whit   ,  ■-   proper  for  to  colour  wool!  with  any  bright 

the  I. la'  |  thiol      "I,  darke, 

and   browne   colour-."    if   the   white   alum    mentioned 

had  beaej  an  iron  -alt,  bright  colours  could  not  have 
been  produced. 


According  to  Macquer6  "  the  Greeks  distinguished  three 
operations  in  dyeing,  i.e.  (1)  opening  and  dilating  of  the 
pores,  (2)  the  dipping  into  the  dyeing  liquor,  and  (3) 
fixing  of  the  colour  by  means  of  certain  drugs  (of  a  styptic 
or  astringent  quality)."  The  Romans  called  this  fixing 
operation  "  colorem  alligarc,"  for  which  they  used  a 
species  of  fucus,  to  which  Pliny  ascribes  the  property 
of  fixing  the  colours  on  wool  so  effectually  as  never  to  be 
removed. 

Lime  was  also  used  by  dyers  in  Pliny's  time  under  the 
name  of  Lapis  Phrigius,  probably  in  dveing  Woad,  Indigo 
or    Iron    Buff    (Pliny,2    Book    XXXVI.    chap.    XIX^.   ; 
Dioscorides,  Book  V.  chap.  XLL). 

In  a  reference  to  dyeing  in  the  4th  century  wc  find 
Servius1  commenting  on  a  remark  made  by  Virgil  as 
regards  the  high  price  of  Milesian  fleeces  :  "  Milesian 
fleeces,  most  valuable  wools  ;  for  Miletus  is  a  city  of  Asia, 
where  the  best  wools  are  dyed,"  whilst  Prudentius1 
(a.d.  404)  in  a  hymn  to  the  honour  of  St.  Romanus,  informs 
us  of  the  use  of  herbs  in  dyeing  in  the  following  words  : — 

"Their  hardy  frame  they  deck 

All  o'er  with  tesselated  spots  :    and  art 

Is  added,  that  the  threads,  twice  dyed  with  herbs, 

May  sportively  intwine  their  various  hues 

And  mimic  forms,  within  the  yielding  warp." 

Apollinarius  Sidonius1  (Carmen  XV.),  in  describing  the 
products  of  different  countries,  informs  us  that  during 
the  5th  century  silk  was  brought  from  the  country  of  the 
Seres  to  be  dyed  in  Phoenicia  : 

"  The  Tyrian  murex,  twice  i'  th'  cauldron  boil'd, 
Had  dyed  its  silken  threads." 

According  to  Bischoff,3  wc  find  that  dyers  were  highly 
esteemed  in  Persia  in  very  early  times  and  that  although 
Mahommedans,  they  had  Christ  as  their  patron.  A  very 
quaint  old  Persian  tradition  (Henry  Sieke,  not.  ad.  Evang. 
lnfantiae  Saluator,  p.  55)  states  that  Christ  was  a  dyer, 
that  he  was  apprenticed  to  a  oyer  who  instructed  him  to 
dye  fabrics  of  different  colours;  Christ  placed  all  the 
materials  into  one  vat  and  the  dyer,  when  he  took  them 
out,  to  his  great  astonishment,  found  that  they  were  each 
dyed  to  the  shade  required.  Abgeli  de  la  Brosse,  in 
"  Lexicon  Pcrsicum,"  under  "  tinctoria  ars  "  states  that 
even  to-day  (1641)  a  dyehousc  is  called  in  Persia  "  Christ's 
workshop." 

Bischoff3  states  that  no  dyeing  was  practised  in  the 
Occident  about  the  5th  century.  Lewis  Anthony 
Muratory,  in  his  Antiquitt.  Italic  Vol.  II.  Diss.  24,  p.  367, 
informs  us  that  in  translating  an  old  manuscript  from  an 
Italian  Monastery,  he  found  that  dye  houses  existed 
in  Italy  in  the  8th  century,  but  we  find  it  frequently  stated 
that  during  the  11th  century  dyeing  was  introduced  into 
Italy  by  the  Crusaders  and  with  it  new  colouring  matters 
at  that  time  unknown  in  Europe. 

Black  dyeing  mast,  however,  have  been  practised  in 
Germany  during  the  10th  century  because  Bischoff3 
informs  us  that  under  Henry  1.,  the  Fowler,  a  Guild  of 
Black  Dyers  was  formed. 

Emperor  Friedricb  I.  (Barbarossa)3  curing  the  12th 
century  destroyed  Milan,  from  whence  many  dyers  went 
to  Germany. 

That  dyeing  must  have  flourished  during  the  12th 
century  in  and  near  .lerusalem  and  that  it  was  exclusively 
in  the  hands  of  the  Jews,  is  amply  shown  in  the  following 
statements  made  by  Benjamin  of  Tudela  in  Early  Travels 
in  Palestine  (a.d.  1163,  Transl.  by  Thomas  Wright):— 
In  Jerusalem  "  the  dyeing-house  is  rented  by  the  year, 
and  the  exclusive  privilege  of  dyeing  is  purchased  from 
the  king  by  the  Jews  of  Jerusalem,  two  hundred  of  whom 
dwell  in  one  corner  of  the  city,  under  the  tower  of  David," 
further,  "  twelve  .lews,  dyen  by  profession,  live  at  Bethle- 
hem," and  about  Nob,  the  city  of  the  priests,  he  states 
"  the  two  Jews  who  live  here  are  dyers."  In  Jaffa  wc  are 
informed  "  one  Jew,  only,  a  dyer  by  profession,  lives  here," 
whil  t  about  Brindisi  "containing  about  ten  Jews,  who 
are  dyers,"  "Corfu,  containing  but  one  Jew,  a  dyer,  of 
the  name  ol  ft,  Joseph,"  and  finally,  in  the  neighbourhood 
of  Thebes  there  are  "about  two  thousand  Jewish  inhabi- 
tant .  These  an-  tie  most  eminent  manufacturers  of 
silk  and  purple  cioth  in  all  Greece." 
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Somewhat  later  the  art  of  dyeing  in  Italy  was  exclusively 
in  the  hands  of  the  Jews,  who,  no  doubt,  had  been  brought 
from  the  East. 

Most  elaborate  regulations  for  dyers  were  in  existence 
in  Germany  in  very  early  times.  Biscboff3  informs 
us  that  an  apprentice  had  to  serve  five  years  before 
he  was  able  to  become  a  "  master  d3rer/'  and  that 
he  had  to  work  winter  and  summer  from  four  o'clock  in  the 
morning  till  seven  o'clock  at  night.  The  five  years  appren- 
ticeship was  finally  followed  by  a  practical  test  called 
"  the  master-piece  "  (Meisterstiick)  for  the  "  master-ship." 
This  consisted  in  dyeing  "  24  ells  of  white,  two  ells  wide 
linen  cloth  from  the  clear  indigo  vat ;  further  2  lbs.  of 
woollen  yarn  blue  from  woad  and  the  same  quantity 
green  from  indigo." 

As  early  as  the  13th  centur\'  the  German  dyers  formed  a 
guild  (Extr.  from  ChrLstoph  Theophilius"  von  Murr,3 
Aelteste  Niirnbergische  Handwerks-Geschichte  and 
Original   Urkanden   von    1258 — 1540). 

A  French  "  regleraent  "  of  13So3  divides  the  dyers  into 
those  of  "the  great  dye"  (Teinturiers  en  bon  teint) 
and  those  of  "  the  lesser  dye  "  (en  petit  teint). 

In  1418  we  find  a  law  in  Germany  (Liibeck,  Puetters 
Reichsgeschichte,  145,  IV.3)  prohibiting  a  merchant 
buying  undyed  cloth  in  one  town  and  having  it  dyed  in 
another.  The  cloth  had  to  be  dyed  where  it  was  bought. 
The  dyers  at  this  time  were  divided  into  Cloth-,  Woad-,  or 
Rhenish  Dyers  and  into  Black-,  or  Bad  Dyers  (Schlecht 
Farber),  and  somewhat  later  into  Woollen-,  or  Fine 
Dyers,  Black  Dyers  and  Silk  Dyers.  It  was  in  the  15th 
century  that  we  first  find  the  manufacture  oi  silk  intro- 
duced into  Germany  and  the  silk  dyers  possessed  the 
privilege  ot  not  belonging  to  a  guild  ;  their  art  was  con- 
sidered a  "  free  art,"  they  did  not  bear  the  name  or 
"  masters  "  but  that  of  "  Gentlemen  "  (Herren). 

In  the  16th  century  a  distinction  was  made  between 
Black  Dyers  and  dyers  of  other  colours  thus  : — in  1505, 
Hann?  Schwarzferbcr  (Black  Dyer)  and  in  1537,  Wilhelm 
Aichler   ein    Ferber  (a  Dyer). 

Bischoff's3  description  ot  the  travelling  ol  the  dyeis' 
assistants  (AYanderjahre)  is  most  interesting  reading.  He 
shows  how  the  dyers  moved  from  place  to  place  and  how 
each  master  gladly  gave  shelter  to  the  travelling  dyer 
in  order  to  obtain  the  latest  knowledge  as  regards  the 
progress  which  had  been  made  in  dyeing  in  other  parts  of 
the  country.  Thus  whilst  dyeing  may  have  been  considered 
"  a  secret  art,"  as  far  as  the  outside  world  was  concerned, 
evidently  there  existed  the  true  spirit  of  co-operation 
among  the  dyers  themselves ;  this  is  more  than  can 
be  said  of  them  in  later  times. 

According  to  Beckmann4  a  recess  of  the  Diet  in 
1577  prohibited  the  use  of  indigo  iastead  of  woad,  des- 
cribing it  as  a  pernicious,  deceitful,  eating  and  corrosive 
dye  "  corroding  devil "  (Fressender  Teufel).  for  which 
vitriol  and  other  eating  substances  were  used.  This  pro- 
hibition was  renewed  in  1594  and  1603.  A  further  pro- 
hibition was  issued  in  Saxony  in  the  year  1650  by  Duke 
Ernest  the  Pious. 

In  England  we  find  the  first  mention  of  indigo  in  1581 
under  the  reign  of  Elizabeth  ;  this  however  refers  to  black 
dyeing  i.e.,  "  that  no  woollen  articles  were  to  be  dyed  black 
with  either  gall-nut,  madder  or  other  materials  till  they 
had  received  the  first  ground,  or  been  rendered  blue  by 
woad,  or  woad  and  indigo  together." 

There  can  be  little  doubt  but  that  the  early  Britons 
knew  how  to  weave  (Barlow7)  for  pieces  of  coarse  cloth 
have  been  found  in  ancient  British  Barrows.  Boadicea 
{a.d.  62)  is  said  to  have  worn  under  her  cloak  a  motley  tunic 
checkered  over  with  many  colours,  which  was  probably  of 
native  workmanship. 

William  of  Malmesbury  (1095 — 1143)7  in  referring  to 
the  making  of  tapestry  by  Anglo-Norman  ladies  says  : — 
"  The  shuttle  is  not  filled  with  purple  only  but  with 
various   colours." 

In  11997  cloth  was  worked  at  Nottingham  and  "all 
persons  within  ten  miles  of  the  town  were  forbidden  to 
work  dyed  cloth  except  in  the  borough."  White  and  red 
cloth  made  in  Ireland  was  at  that  time  much  used  in 
England. 


In  "  Calendar  of  Patent  Rolls,"8  1243,  27  Henry  III., 
under  Winchester,  Feb.  22nd,  we  find  mention  of  wool 
in  the  following  instructions: — "Safe  conduct  for  the 
good  men  taking  the  king's  carded  wool  (stamen)  to 
London  and  elsewhere  through  this  land  to  make  his 
profit  thereof,"  and  fuither  under  May  19th,  1272,  West- 
minster, "  Licence  for  Poncius  de  Mora,  king's  merchant  of 
London,  to  export  wool,  he  having  sworn  on  the  Gospels 
that  he  will  not  export  or  sell  the  same  to  Flemings  or 
anywhere  within  the  power  of  the  Countess  of  Flanders," 
whilst  in  1277,5 — 6  Edward  I.,8  we  fina  mention  of  a  fuller  as 
"  Adam  le  Fullere  "  and  a  deed  referring  to  "  Roger  the 
dyer  "  bears  the  date  1307.8 

That  dyeing,  however,  has  been  practised  in  this  country 
before  that  time  is  certain  because  wc  find  in  the  records 
of  the  borough  of  King's  Lynn  a  roll  probably  made  in  the 
reign  of  Edward  III.,  which  is  a  copy  of  a  much  earlier 
document,  the  Composicio  de  Lennae,  1243,  showing  the 
"  Costumies  de  la  Tolboth  de  Lenn  "  in  which  are  set  forth 
the  dues  payable  on  Woad  or  "  wad  "  as  it  was  then  called  : 
"of  evy  tonne  wt  wad  iiii.  d.  (Plowright.)9 

In  1268  an  agreement9  was  made  between  the  citizens  of 
Norwich  and  the  Woad  merchants  of  Amiens  and  Corby 
regarding  dues  on  woad  and  in  the  Lynn  Cnstoms  Rolls 
of  1302  and  1303  we  find  reference  to  the  importation  of 
11  casks  of  "  wayd  "  from  Amiens. 

In  1317  (Close  Roll,9  11  Edward  II.  m.  22)  it  is  stated 
that  "  Walter  de  Cotiller  cf  Exeter  lately  brought  five 
barrels  of  woad  (gaidc)  price  140  good  pounds  ot  Tours  and 
Elbeuf." 

After  this  we  find  more  frequent  mention  of  dyers,  but, 
i  am  sorry  to  say,  not  in  any  connection  witn  their  "  art  " ; 
with  tew  exceptions  they  are  accused  of  stealing,  mur- 
dering and  other  criminal  offences.  Thus  Walter  le  Djer 
of  Oxenford,  Geoffrey  le  Deyghere,  John  le  Sherere  are 
mentioned  in  1338,  whilst  reference  to  a  djer  in  the  north 
we  find  under  Oct.  30th,  1339,8  namely,  "  William  le 
Dyere,  son  of  Walter  le  Dyere,  of  Preston."  Among 
others  who  broke  into  a  park  at  Hungerford,  Co. 
Berks.,  hunted  therein  and  carried  away  deer,  were 
no  less  than  three  dyers  (March  10th,  1342).8 

In  1343,8  17  Edward  III.,  May  26th,  is  recorded  a  "  Par- 
don to  Roger  son  of  Walter  le  Deyghare  of  Luchlowe  of 
his  outlawry  in  the  County  of  Middlesex,  and  on  July  1st, 
of  the  same  year,  a  "  Promise  to  William  the  Dyer  (Tine- 
tore)  of  Gisnourgh  to  pav  to  him  11  marks  due  for  two 
sacks  of  his  wool."  In  1338,8  Feb.  14th,  two  chaplains 
were  to  be  found  "to  celebrate  divine  service  daily  in  tbe 
said  church  for  the  good  estate  of  Philip  le  Dyere,  Margaret 
his  wife,  William  le  Dyere  and  Isabella  his  wife  in  life.'' 

Reference  to  a  dyer,  probably  of  leather,  in  Ireland, 
is  found  in  an  agreement  re  hides  in  1354,8  which  was 
made  by  John  Dyere  of  Drogheda. 

So  far  I  have  not  been  able  to  find  any  other  records 
from  which  it  might  have  been  possible  to  obtain  more 
exact  information  as  regards  the  practice  of  dyeing  and 
the  gradual  development  of  it  during  the  13th.  and  the 
early  part  of  the  14th  centurj,  but  from  the  following 
extracts  we  find  that  it  must  have  been  in  a  fairly  advanced 
state  about  the  middle  of  the  14th  century. 

According  to  Riley*0  in  1352-3,  in  27  Edward  III.,  "  the 
King  had  a  Subsidy  granted  to  him  of  Bd  per  each  Scarlet 
Cloth,  3d.  for  a  Half  Cloth  died  in  Grain,   ami    id    for  a 
Cloth  not  grained."     That  the  dyers  tried  to  evadi 
duty  is  clearly  shown  in  32  Edward  111  .  Aug.  6th,  1358,8 
because   we   find   regulation   re   cloths   which   had    hen 
brought  white  to  places  and  were  then  dyed,  fulled  and 
sold  before  they  were  sealed     Be  appointed  searcl 
"to  make  inquisition  in  the  counties  of  Bedford,  Bucking- 
ham,   Cambridge,    Huntingdon,    what    and    how    many 
weavers,  fullers,  dyers  and  hirers  of  weavers  there  are  m 
each  city     .     .     .     and  in  whose  hands  or  keeping  ti 
dyeworks  have  been,  and  to  charge  and  compel  all  such 
weavers,  fullers,  dyers  and  hirers  of  dye  WOTKS,   bj    th<ir 
oaths  and  grievous  amercement--,  they  mnsl   not   let   any 
cloth-  pass  out  of  the  dye  bouse  until  it  ha-  been  sealed 
with  the  seal  ordained  for  the  collection  of  the  ousfc  i 
This  regulation  waa  senl  out  to  all  counties.    It  is 
ing  to  note  that   nearly  all  the  names  attached  to  t l.i- 
document  are  of  foreign  origin. 


10  to 


111  BNER— A  CONTRIBUTION  TO  THE  HISTORY  OF  DYEING. 


[Nov.  20,  1913. 


The  tallowing  regulations  for  checking  the  "  mal- 
nraotioee  "  of  dyers  we  find  in  86  Edward  III.,  a.d.  1362, 
Letter  Book  G.  foL  CI.  namely  "  no  dyer  who  dyes  wools 
with  woad,  shall  dye  hut^.  cups,  linen  thread,  or  silk  " 
and  "that  no  dyer  shall  refuse  to  let  anyone  take  away 
his  dyed  wools,  wit  bout  demanding  anything  for  the  dyeing 
of  them,  before  the  wools  so  dyed  shall  be  dry."  In  a 
notice  in  Edward  III.,  a.d.  1369,  Letter  Book  G.  fol. 
XIX.,  we  find  "  delivered  into  Simon  Posse,  dighere,  a 
onp  .  .  .  and  the  said  Simon  found  sureties,  namely, 
Walter  Flynt,  and  Victor  de  Male,  dighere." 

A  reference  to  leather  dyeing  and  the  use  of  Brazil 
wood  is  contained  in  "Articles  for  Leather  Sellers  and 
Pouchrnakers  and  for  Dyers  serving  those  trades  "  (46 
Edward  III.,  a.d.  1372,  Utter  Book  G.  fol.  CCLXVTII.) 
namely  : — "'sheep  leather  scraped  on  the  back  in  coun- 
terfeit of  roe-leather,  dyed  in  divers  colours,  in  deceit 
of  the  people  ...  no  dyer  of  leather  shall  cause 
to  be  dyed  in  brasil  that  has  been  delivered  by  an}' 
leatherseller  or  pouchmaker  unto  him  for  dyeing  his 
leathers,  the  leather  of  any  other  person."  The  articles 
are  signed  among  others  by  Richard  Westone,  dier,  and 
Katherine,  his  wife. 

Madder,  Weld  and  Woad  are  mentioned  in  1374  by 
Chaucer  in  Former  Age  (Murray6)  "  No  madder,  welde,  or 
wood,  n"  litestere  Ne  knew,"  and  in  Nun's  Pr., "  End-Link  " 
13s  we  also  find  reference  to  Brazil  wood  and  to  Cochineal 
in  the  following  words  : — "  His  colour  for  to  dyghen  with 
brasile  ne  with  greyn  of  Portyngale. 

During  the  14th  century  Edward  III.  brought  a  number 
of  dyers  from  Flanders  and  Holland. 

Already  in  1415  Coventry  was  known  for  its  blue  dyed 
materials.9  In  that  year  the  inhabitants  petitioned  Parlia- 
ment against  the  artifices  of  the  dyers  of  that  town,  on 
the  ground  that  "  there  is  a  confederacy  and  agreement 
in  the  mystery  of  the  Dyers  in  the  same  town  that  none  of 
the  said  Dyers  will  dye  a  dozen  of  cloth  of  common  colour 
for  less  than  6s.  or  8s.,  "whereas  they  used  to  dye  in 
ordinary  past  years  a  dozen  of  such  cloth  for  5s.  or  6s.  ; 
and  further,  if  any  of  the  goods  were  not  sufficiently  dyed 
or  came  out  false  "they  would  not  abate  a  '  denier '  of  their 
•  nor  amend  their  mystery";  also  that  the  said 
I)  r-  ere  great  common  cloth-makers  in  the  same  town, 
and  use  in  their  cloth  all  the  flower  of  the  Woad:  "and  the 
undo  which  settles  down  must  serve  the  common 
People  :  to  the  great  deceit,  damage,  and  oppression  as 
well  of  the  common  people  living  in  the  said  town  as  of 
others  around," 

According  to   Anderson11   England  exported  in    1428 

two  pieces  of  Scarlet,  one  piece  of  Sanguine  dyed  in 

grain,  two  piece-  of  Marbel  clour     .     .     .     two  pieces  of 

Bm    ■■     i  .\Iii.-tr.vi!lers,  two  pieces  of  black  Cloth  of  Lyre, 

of  white  doth,  three  hundied  pieces  of  Essex 

til  woollen  cloths)  and  a  few  more  yards  of  Money, 

died  in  grain,  KMSe  red,  green,  grey,  Brunette,  and  twelve 

yard-  of  red  Battin  (Satyn  fitmrato)." 

The  term  "  to  dye  in  grain  "  has  been  used  in  very  early 

tinea,     Orhjhialtj  it  meant  dyeing  with  the  scarlet  grain 

u:d  later  on   with  Cochineal,  but  still  later, 

ng  in  the  fibre  it, elf  or  more  generally  to  dye  in  any 

;nr.     Thu-    Plutarch  (. Murray")  informs   us  that 

'this  sail     .     .     .     was  not  white  but  red,  died  in  grain, 

and   of  the  colour   of  Boar  let."    Chaucer   in   "Squire's 

Tal'  '    ;<    mentions   "so   dene   in   gravn   he  dyed  his 

colour-,    whilst  in  John  Weaver  Wells  Wills  (1  63 1 ,  Murray") 

we   fir.rl    "  M.i,j,l    K.    mv  gowne  off   v volet t    vn   grayne  " 

In  Fuller,  Piegah  IV.,  \  I  .  99  (1850,  Murray*)  it  is  stated 

that  the  term  "  in  grain  "  i-  distinctly  used  as  referring 

to  fad   colour-  only,   because  he  informs  u«  that    "tl, 

co1'  '  hg  dy<d  in  grain,  lose  muofa  "f  their  lustre 

and  glow*  m  washing."     Further  proof  of  thai  i-  found 

in  the  London  Oacette,  No.  4640/6,  of  1700,  "the  best 

colour'd  Mantua's  at  6s.  9d  per  rard   and 

*""  >"  proportion,"  and  in  "  Enghsb  Gaoettcr," 

•  rray«),  "Stroud,   Famous    for   dying  scarlet 

*xo*>:  for  all  other  grain  colour*. " 

*  '  kod  1453    Edward  Vf, and  Henn  VI.,») 

•    mentioned  in  different  Stat*  Papers!: 

of    Wytteney,    To.  Oxford,  If.nry 

■:"  "f  v  '       Oxford,  "dkre";  Thomas 

Bo—we«,  "dyere";    William 


Dyer  of  Fordyngbryggc,  Co.  Southampton,  "dyer"; 
Adam  Dyer  of  Chepnyngcampeden,  "  dier,"  and  John 
Dier,  alias  Henry  of  Warminster,  Co.  Wilts.,  "  dier  "  alias 
"  baker." 

I  have  given  these  names  in  addition  to  those  already 
mentioned  chiefly  in  order  to  show  the  different  ways  of 
arranging  the  names  and  of  spelling  the  word  dyer. 

As  legards  the  word  dyeing  we  find  in  "  A  Dictionary 
of  Archaic  and  Provincial  Words  "  (J.  0.  Halliwell,  1904) 
that  the  word  "lit"  meant  "to  colour  or  dye,"  and  the 
author  finds  that  in  Scotland  in  early  times  litster  meant 
dyer.  This  is  illustrated  by  North  in  the  following: — 
"  He'll  die  all  manner  of  colours  but  blue,  and  that  is 
gone  to  the  litting  "  (Upton's  MS.,  addition  to  Junius) 
and  further  in  (MS.  Lincoln  A.I.  17,  f.  33)  :  "  We  use  na 
clathes  that  are  littede  of  dyverse  colours  :  our  wifies 
ne  are  not  gayly  arayed  for  to  please  us." 

Madder  and  Woad  are  also  mentioned  in  1436  (Murray,6 
Pol.  Poems  (Rolls)  II.,  180)  in  "  Yit  marchaundry  of 
Braban  and  Selande  the  madre  and  woode  that  dyers 
take  on  hande  to  dyne  with." 

The  making  of  caps  was  the  principal  trade  of  Coventry 
prior  to  the  year  1436  and  the  manufacture  of  woollen 
broad-cloth  was  introduced  when  the  town  became 
famous  for  its  "  Coventry  true  blue."9  The  term  "  true 
blue  "  was  adopted  by  the  Puritans  in  opposition  to  the 
scarlet  badge  of  Charles  I.  In  an  old  proverb  it  says  : — 
"  He  is  true  blue,  he'll  never  stain." 

We  find  that  a  Company  of  Dyers  is  mentioned  as  a 
Guild  in  1188,  but  the  first  Charter  of  Incorporation 
was  granted  to  the  Worshipful  Company  of  Dyers  by 
Henry  IV.,  on  February  16th,  1471.  The  Charter  was 
renewed  by  Edward  IV.,  December  2nd,  1472,  in  the  same 
words,  and  was  subsequently  confirmed  by  Henry  VIIL, 
Edward  VI.,  and  by  Philip  and  Mary.  An  inspeximus 
Charter  was  granted  by  2nd  Elizabeth,  November  22nd, 
1559  (fine  paid  £6.  13s.  4d.),  and  by  4th  James  I.,  June 
30th,  1606.  Under  the  Charter  no  person  could  exercise 
the  Art  of  Dyeing  in  London  or  within  ten  miles  thereof 
unless  he  were  a  Freeman  of  the  Company.  Under  the 
Bye-laws  of  the  Company,  approved  31st  October,  1704, 
the  Company  had  jurisdiction  over  the  trade  in  the  City 
and  within  ten  miles  thereof,  with  power  to  enter  and 
make  search  in  every  House,  Shop  and  Warehouse  within 
the  radius,  and  to  take  for  such  search  once  every  quarter 
Is.  towards  the  expenses.  The  Company  also  had 
power  to  impose  certain  penalties  in  the  event  of  the  use  of 
substitutes  for  the  proper  materials  in  dyeing.  By  the 
Act  of  Parliament  of  23rd,  George  III.,  Chap.  15,  of  1783, 
special  powers  were  given  to  the  Company  with  reference 
to  the  preventing  of  fraud  and  abuses  in  the  trade. 

The  Company  together  with  the  King  and  the  Vintners' 
Company  are  the  only  persons  who  have  the  privilege 
of  keeping  Swans  on  the  River  Thames.  Sir  Robert 
Tyrwhitt,  the  younger,  of  Leighton  Broomswould,  in  the 
County  of  Huntingdon,  gave  in  1545  to  the  Dyers' 
Company  his  mansion-house  in  Upper  Thames  Street, 
known  as  "  The  Three  Stars  "  and  other  estate  there, 
now  Dyers'  Hall  Wharf.  A  painting  of  the  Wharf 
showing  dyers  washing  their  dyed  cloths  in  the  River 
Thames,  by  Samuel  Scott,  is  in  the  Guild  Hall  and  a 
copy  of  it,  presented  to  the  Dyers'  Company  by  John 
Henry  Smee,  is  in  the  Dyers'  Hall  in  Dowgate  Street. 
The  Hall  of  the  Company  originally  stood  on  the  present 
iie  of  the  Dyers'  Hall  Wharf,  Upper  Thames  Street,  and 
on  its  destruction  by  fire  in  1666  and  1681  was  built 
in  College  Street,  Dowgate  Hill.  The  present  Hall  stands 
on   the   same  site,  and  was  rebuilt  in   1838. 

The  Company  owns  Almshouses,  which  were  originally 
situate  in  White  Cock  Alley,  Thames  Street,  and  in  Dyers' 
Buildings,  Bolborn,  they  were  subsequently  removed 
to  City  Road,  and  finally  to  Dyers'  Buildings,  King 
lb nry's  Walk,  Balls  Pond,  where  they  still  remain. 
A  hout  these  Maitland12  informs  us  that  one  was  "  for  the 
benefit  of  Six  poor  widows,  who  are  allowed  Thirty  Shillings 
jht  annum  each,"  whilst  the  other  "  contains  Eight 
Booms  for  so  many  aged  poor  Women  who  are  only 
allow'd  Two-pence  per  week,  which  shows  the  Foundation 
to  be  of  an  ancient  Establishment." 

The  Arms  of  the  Dyers'  Company  (Fig.   1)  contain  a 
chevron  engrailed  argent,  between  three   bags  of   madder 
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of  the  last,  corded  or.  Crest :  on  a  wreath  three  sprigs 
of  the  grain  tree  erect  vert,  fruted  gules,  etc.,  with  the 
Motto  : — "  Da  gloriam  Deo." 

This  is  all  the  information  which  the  author  was  able  to 
obtain  because  nearly  all  the  muniments  and  records 
of  the  Company  were  destroyed  by  the  Fire  of  London, 
or  by  a  subsequent  fire  in  1681,  and  there  is  unfortunately 
no  printed  History  of  the  Company  in  existence. 


cotton  are  found  namely  "  Cotton  for  weke  'r  (I  assume 
for  lamp  wicks),  and  "  Noppe  of  wolle  or  clothe  "  which 
he  translates  as  "  Coton  do  tapis." 

In  books  containing  instructions  for  dyeing  which  were 
published  prior  to  the  middle  of  the  17th  century  no 
mention  is  made  of  the  dyeing  of  cotton.  This  may  be 
explained  by  statements  found  in  Barlow.7  He  informs 
us  that  cotton  was  imported  from  Antwerp  into  England  in 


Fig.   1. 


According  to  Anderson,11  Henry  VII.,  in  1507  granted 
"  a  Licence  to  Augustin  Chigi,  a  Merchant  of  Sienna  in 
Tuscany,  to  import  from  Flanders  .  .  .  1300 
Quintals  of  Alum  "  but  "  not  to  sell  the  said  Alum  at  a 
higher  price  than  £1.  6s.  8d.  per  Quintal  or  Hundred- 
weight." In  1608,  in  the  reign  of  Queen  Elizabeth,  an 
alum  works  was  established  by  Thomas  Chaloner,  at 
Gisborough  in  Yorkshire.  James  I.  assumed  the  Monopoly 
and  Charles  I.  in  1625  prohibited  the  importation  of  foreign 
alum  into  England. 

In  "  Letters  and  Papers  "  14  Henry  VIII.13  we  find  that 
the  weavers  of  the  City  of  York  had  a  privilege  granted 
that  "  no  one  else  to  make  cloths  dyed  or  striped  within 
the  city  " ;  provided  that  the  dyers  without  the  city  shall 
not  contribute  to  those  within.  Cochineal  is  distinctly 
mentioned  in  a  letter  (of  January  17th,  1538)13  of  Husee 
to  Lady  Lisle  in  which  we  read  that  "  the  kersey  that 
James  left  to  be  dyed  scarlet  cannot  be  done,  as  there  is 
no  grain  to  be  had,  and  Baptist,  the  dyer,  will  not  do  it 
for  6s.  the  yard."  From  this  we  are  able  to  form  an  idea 
as  to  the  costliness  of  dyeing  at  the  time. 

The  use  of  Brazilwood,  presumably  in  place  of  Cochineal, 
was  condemned  in  1532-313  in  Act  24  Henry  VIII.,  ii., 
"  Diers  .  .  .  haue  vsed  deceyuabie  waies  in  dyeing 
with  brasell  and  such  other  lyke  subtilties." 

That  English  Dyers  specialised  in  early  times  is  shown 
in  "  Les  clarcissement  de  la  Langue  Francoyse  compose 
par  maistre  Jehan  Palsgraue  Angloys  natyf  de  Londres 
et  gradue  de  Paris.  Anno  uerbi  incarnati  MDXXX." 
1  have  taken  the  following  extracts  from  the  Original 
( Black  Letter)  in  the  British  Museum : — "  This  dyer  dyeth 
none  other  colours  but  only  scarlets."  He  also  refers  to 
the  use  of  Madder  in  "  I  Madder  clothe  to  be  dyea  "  and 
"Your  vyolet  hath  nat  his  full  dye  but  be  is  maddered." 

Among  the  materials  in  use  in  Palsgrave's  time  should  be 
mentioned  : — "  Alume  to  dye  colour  with  all.  .  .  . 
Brasell  tre  to  dye  with  .  .  .  Gall  to  make  ynke 
with  .  .  .  Grayne  bery  .  .  .  grayne  to  dye 
with  .  .  .  Maddre  an  "herbe  .  .  .  Mirabolan  a 
frute  .  .  .  Wode  to  dye  with."  Whilst  "  Uothe 
wollen  .  .  .  Clothe  lynen  .  .  .  Clothe  tyssue 
.  .  .  Damaske  .  .  .  Dressar  of  wole  .  .  . 
Flese  of  wolle  .  .  .  Flaxe  wyfe  .  .  .  Fusty  an 
.  .  .  Raw  clothe  na  fulled  .  .  .  Saye  clothe 
(serge)     .      .      ."  are  mentioned,  only  two  references  to 


1560  and  Wm.  Camden  (1551— 1623)speaking  of  Manchester 
says: — "This  town  excels  the  towns  immediately  around 
it  for  handsomeness  .  .  .  but  did  much  more  excel 
them  in  the  last  age  as  well  by  the  glory  of  its  woollen 
cloths,  which  they  call  Manchester  cotton«." 

In  a  pamphlet  entitled  "  The  Treasure  of  Traffike  " 
by  Lewis  Roberts,  published  in  1641,  which  I  consulted 
in  the  Manchester  Free  Library,  the  first  mention  is  made 
of  cotton  being  made  into  cloth  in  Lancashire,  and  in 
the  "  History  of  the  Cotton  Manufacture,"  by  Baines, 
this  statement  is  confirmed.  What  before  this  time  went 
under  the  name  of  Manchester  cotton  was  really  composed 
of  wool. 

The  "  Calendar  of  State  Papc/s,  Domestic  Scries  "14- 
supplies  us  with  authentic  information  regarding  dyeing 
ana  dyers  in  this  country  during  the  16th  and  17th  century. 
The  following  extracts  have  been  taken  from  the  copies 
in  the  British  Museum. 

"Peter  Back  to  the  Queen  (Elizabeth)14  on  June  7th, 
1567,  solicits  to  be  allowed  to  carry  on  certain  experiments 
in  the  manufacture  of  salt,  and  preparation  of  madder 
as  a  dye,"  whilst  in  April  1571,  Caspar  Vosbergh  sent  a 
communication  to  Burghley  concerning  the  uses  of  Woad 
in  dyeing. 

On  June  23rd,  1572  the  Wardens  and  Company  of 
Dyers  of  London14  sent  to  Burleigh  "  observations  on  Mr. 
Hasting's  plan  for  the  dyeing  of  all  clot  lis  and  manu- 
factures in  England,  with  curious  particulars  of  the 
art  and  mystery  of  dyeing." 

On  September  29th,  15731*  the  "  Articles  of  a  bill  for 
the  true  dyeing  of  wools  and  cloths''  and  on  March  7th. 
1576,11  the  advantages  to  be  gained  by  the  bill  for  the 
avoiding  false  and  counterfeit  colours,  and  for  bringing 
in  a  true  and  perfect  manner  of  dyeing  into  tin  realm, 
with  answers  to  the  same,  were  published. 

Logwood  was  extensively  u-ed  during  the  16th  ecu- 
tury.  The  blues  produced  by  dyeing  with  this  material 
were,  however,  very  fugitive  and  the  blacks  no  doubt 
inferior  to  the  "woaded  and  maddered"  blacks  then  in 
vogue.  This  gave  rise  to  the  "Act  of  the  gSrd  year  of 
Queen  Elizabeth  (Cap.  IX)14  prohibiting  the  Use  of 
Logwood  or  Blot  k  wood  in  the  dyiiug  of  cloths  .     . 

as  a  Practice  False  and  Deceitful,  directing  all  Logwood 
found,  to  be  burnt." 


1048 


HUBNER— A  CONTRIBUTION  TO  THE  HISTORY  OF  DYEING. 


[Nov.  29,  1»13. 


It  is  interesting  to  note9  that  the  trade  which  flourished 
in  Coventry  for  so  many  years  and  to  which  I  referred 
above,  decayed  in  consequence  of  the  importation  of  a 
foreign  article.  Shakespeare  in  "Certayne  ordinary 
Complaints  of  divers  of  our  Countrymen  in  these  our 
Dave."  in  1581,  refers  to  various  trades  and  he  advocates 
the  establishment  of  new  ones  and  also  "  other  sciences 
mo.'"  "  I  have  heard  that  the  chief  trade  of  Coventry  was 
heretofore  in  making  of  Mew  threde.  and  then  the  town 
rich  even  upon  thai  trade  in  manner  only,  and  now 
our  thredde  comes  all  from  beyond  sea.  Wherefore 
that  Trade  of  Coventry  is  decaied,  and  thereby  the  town 
likewise." 
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Fig.  2. 

From  Anderson11  we  learn  that  in  1003,  Raleigh  tells 
Kintr  James  I.  M  that  there  were  about  80,000  andressi  d 
and  ondyed  Cloths  annually  exported  from  England;" 
h'-  ages  the  dyeing  of  these  cloths  at  home.  We  find 
the  farther  itatement  that  "  Hitherto  the  English  were 
but  little  -killed  in  the  Art-  of  dyeing  and  dressing  their 
o<wn  Woollen  Cloths  .  .  .  they  usually  sent  them 
white  into  Holland,  where  they  were  dyed  and  dressed." 
Alderman  Cocks  'I   •>    icheme  to  support  the 

dyer-    and    further    to    give    to    the     Kin^r    a    monopoly 

of  the  "home-dyed  clothe."    The  King,  on  his  advice, 
issued  a  pr  on,  prohibiting  any  white  cloths  to 

be  lent  I  ring  -it  tlu    ame  time  the  Charter 

of    the    Company    of    Merchant    Adventurers,    which 
empowered  them  to  export  white  <  loths.     "  The  Holland*  i 
•  ...     resenting   'hi-,    prohibited 

the  Importation  of  all  Bnglish-dyed  e|.  •  The  working 

of  the  Act  proved  however  oi  d  because  Coekayn< 

:.«  "'were  worse  done  than  those  done  in  Holland," 
and,  when  in  addition,  theweavei    objected  very  strongly, 

annulled    in    1616,    the    Lord 

icellor    B  we    may  thitik  to  hoM 

tip  our  f'loathini?  by    \'erit    <.f    White-,    till    we    can    dye 
and   dress;    SO  the   Dutch    will    think    to    hold    up   their 


Manufactures  of  dyeing  and  dressing  upon  our  Whites  till 
they  can  oloathe." 

According  to  BischorT,3  the  first  regulations  for  dyers 
were  issued  in  Venice  in  1429  under  the  name  of 
"  Mariegola  dell'arte  tintori."  It  is  however  doubtful 
whether  these  regulations  were  printed;  no  copy  can 
be  found  in  the  British  Museum.  Further,  the  word 
Mariegola  is  meaningless,  it  should  probably  be  La  Regola 
or  La  Riegola,  i.e.,  the  Regulation.  It  is  also  stated  that 
an  edition  of  these  regulations  appeared,  in  1510. 

Gioanuentura  Rosetti,  the  Director  of  the  Arsenal  in 
Venice,  found  these  regulations  very  incomplete.  In 
order  to  obtain  further  knowledge  as  regards  the  art  of 
dyeing  he  travelled  in  Italy  and  in  other  countries  and 
he  ultimately  published  his  experiences  in  1540  under  the 
title  : — "  Plicthos  de  Larte  de  tentori  che  insegna  tenger 
panitelle  banbasi  et  sede  si  per  larthe  magiore  come  per 
la  comune."  At  the  end  of  the  book  we  find  : — Composte 
per  Gioanuentura  Rosetti  prouisionato  to  ne  le  Arsena. 
dallo  Illustrissimus  Senato  Venetiano.     MDXL. 

Plictho  was  an  assumed  name  and  the  title  translated 
means  i — "  Piictho's  art  of  Dyeing,  which  teaches  how 
to  dye  cloth,  linen,  cotton  and  silk,  in  durable  as  well 
as  false  or  common  colours."  The  book  contains  two 
pictures,  one  of  a  cloth  dyer,  the  other  of  a  yarn  djer 
(Figs.  2  and  3)  which  are  of  interest  because  they  are  the 
earliest  prints  relating  to  dyeing  which  the  authoi  has 
been  able  to  find.  They  have  been  photographed  by 
permission  from  the  originals  in  the  British  Museum. 
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Below  Pig.  2  the  dyeing  of  scarlet  on  woollen  cloth  with 
Cochineal,  alum  and  Brazil  wood  is  aescribed  according 
to  the  "Great  Art,"  whilst  general  instructions  for  the 
cowing  and  dyeing  of  silk  yarn,  as  practised  by  "the 
•/rent  Blasters  of  Florence  and  other  towns  of  Italy"  are 
given  below  Fig.  .{.      Rosetti  does  not  mint  ion  indigo  in  his 
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book  and  we  mast,  therefore,  assume  that  it  was  not  used 
in  dyeing  in  his  time  in  Italy.  Another  edition  of  Rosetti's 
work  was  published  in  1811. 

The  first  book  printed  in  black  letter  in  the  English 
language  which  deals  with  the  subject  of  dyeing  and  which 
is  not  mentioned  by  Bischoff ,  is  "  A  profitable  boke  declar- 
ing dyuers  approucd  remedies,  to  take  out  spcttes  and 
staines,  in  Silkes,  Veluets,  Limmen  and  Woollen  clothes. 
With  diuers  colours  how  to  die  Veluets  and  Silkes,  Linnen 
and  Woollen,  Fustian  and  Threade.  Also  to  dresse  Leathei 
and  to  colour  Felles,  etc.  .  .  .  with  a  perfite  table 
herwito,  to  fynde  all  things  rearlye,  not  the  like  reucalde 
in  English  heretofore.  Taken  out  of  Dutche  and  englished 
by  L.M.  Imprinted  at  London  by  Thomas  Pnrfoote  and 
William  Pourisanbie.  1583."  The  name  of  the  authoi 
is  gi?-en  in  the  British  Museum  Catalogue  as  L(eonard) 
M(ascall). 

The  methods  of  dyeing  given  in  this  book  are  highly 
interesting  and  I  feel  that  it  will  not  be  out  of  place  to 
give  one  or  two,  which  I  have  copied  from  the  original. 
"  To  dye  wool.  Ye  shall  put  too  foure  pounde  of 
woollen  yearne  tenne  ounces  of  Allum,  and  seeth  it  with 
branne  watsr  so  much  as  ye  shall  thinke  good,  then  take 
your  yeaine  out,  and  put  that  water  out  of  that  Kettle, 
and  put  therein  agayne  three  partes  of  fresh  branne  water, 
and  one  part  of  fayre  cleare  water,  then  warme  it  a  little 
on  the  fyre  then  put  therein  two  pound  of  greening  weedes 
and  let  it  so  warme  a  while,  then  put  therein  your  wool, 
and  styr  it  wel  with  a  sticke  the  space  of  three  howers, 
but  let  it  not  seeth,  in  any  wise,  so  done,  then  take  out  your 
wooll  agayne,  and  put  it  agayne  into  your  Kettle,  and 
pi't  thereto  half  a  glassful  of  vnsleakte  lime,  with  as  much 
common  ashes,  and  thereto  put  your  wool  agayne  and 
styrre  it  with  a  staffe  six  or  seuen  Paternoster  whiles,  than 
take  foorth  your  wooll  and  ye  shall  haue  a  rayre  colour." 

In  some  of  the  recipes  the  words  "  wood  "  and  "  woad  " 
are  used  indiscrimmately.  Verdegrease  is  given  for 
dyeing  yellow  and  among  other  materials  employed  we 
find  : — "  Oken  woode,"  samfleure  "  or  samfloure  "  (Saf- 
flower),  used  in  dyeing  "linnen  or  thread  red."  He 
clearly  describes  the  removal  of  the  yellow  colouring 
matter  of  the  Safflower  by  placing  it  into  a  bag  and  by 
washing  it  repeatedly.  He  further  refers  to  "  Brasill," 
"gall  nots,"  and  "  also  for  red  silke  to  dye  with  crap  dye 
so  calde  in  dutche,"  which  no  doubt  is  madder. 

"  To  make  a  good  black  dye  "  he  uses  galls,  copp'-ras, 
"  Rye  meale  and  halfe  so  much  of  swarfe  of  the  grind- 
stone, and  so  much  of  elder  barke,  and  in  the  like  of  olde 
yron,  and  the  scales  of  yron,  as  it  come  off  by  the  hammer 
beating." 

In  come  cases  it  is  difficult  to  find  out  what  ingredients 
are  actually  used  because  he  does  not  translate  the  old 
Dutch  words  ;  thus  for  dyeing  a  "  carnation  "  he  uses 
"  purpur  that  is  dye  and  lay  it  to  soke  a  night  in  pisse." 
The  "  purpur  "  may  have  been  Cochineal. 

A  most  accurate  description  is  given  of  the  preparation 
and  the  working  of  the  Woad  vat  in  "  A  fayre  Linnen 
cloth  to  dye  blue."  "A  vessell  of  halfe  an  Amc  so  cald 
in  dutch  "  (an  old  German  or  Dutch  measure  equal  to  about 
40  gals.)  is  used  for  dyeing  with  "  3  pound  of  wheat  bran,, 
3  pound  of  ashes,  and  a  pound  of  greening  wcede,  stir  al 
this  in  the  pan,  and  let  it  seeth  iii  or  iiii  paternosters  long, 
then  take  of  floray  under  half  a  pound,  and  soke  it  in 
faire  water,  and  let  it  there  rest  a  quarter  of  an  houre 
couered,"  the  floray  is  then  put  in  the  "  Ame,"  the  hot 
liquor  poured  ovei  it  and  allowed  to  stand  covered  "  and 
looke  if  the  die  begin  to  come,  or  begin  to  wax  green." 
The  dipping  of  the  cloth,  followed  by  wringing  is  next 
described  and  then  "let  it  rest  so,  two  or  three  houres, 
till  ye  shall  sec  the  dye  begin  to  come,  and  the  flower 
to  lie  aboue,  and  to  euery  going  ye  go  thereto,  see  if  the 
colour  be  green  ynough,  or  waxe  greene,  and  when  ye  shall 
scom  of  the  flower  with  a  dish,  and  then  put  your  cloth 
agayn  therein."  From  the  foregoing  we  may  infer  that 
Indigo  proper  was  not  used  but  that  the  colouring  matter 
employed  coasistcd  of  the  flower  of  the  Woad  vats  or,  may 
be,  of  that  of  the  Indigo  vats  employed  in  other  countries. 
Of  this  Pliny  informs  us  that  it  was  used  as  a  painter's 
colour.  We  find  it  in  early  English  books  under  the 
following  names  : — Florey,  floree,  floray,  florrey,  flurry, 
fleur  and  flower. 


Among  other  ingredients  Mascall  mentions  : — "  Yelow 
wood,  woad,  graynes  Bloemen  so  calde  in  dutche  (probably 
the  same  as  floray)  lacke,  saffron,  horsetayle,  coperose, 
salammoniacum,"  the  latter  was  used  along  with  Brazil 
wooa,  "lack  "  and  "old  pissn,  of  such  as  vse  to  drinke 
much  wyne,  and  let  it  stand  till  it  stinke,"  for  dyeing  "  a 
fayre  red  colour  "  on  leather,  and  the  "  flowers  of  the  blue 
bottles  among  corne." 

"  Endir  "  and  "  Endiz  "  are  a'so  mentioned  for  dyeing 
blue  ;  to  these  I  shall  refer  when  dealing  with  the  history 
of  Indigo  and  Woad.  In  order  to  produce  a  green  colour 
the  '"  leaues  of  an  herbe  calde  night  shade  "  were  employed 
along  with  alum,  whilst  for  dyeing  leather  a  red  colour, 
"  Mosherump  with  a  little  unquenched  lyme  and  brasill  " 
was  used.  The  "  lowe  elder  berryes  .  .  .  buds  of 
white  and  blackthorn,  which  \e  mu*t  gather  in  the  moneth 
of  August  .  .  .  barkes  of  Pomegranads  and  the  pillcs 
of  dryde  Oranges  "  were  employed  especially  in  dyeing 
skins. 

A  most  curious  recipe  is  given  for  dyeing  with  Madder 
"called  Kubea  tinctorum "  (a  misprint,  Rubea)  on 
"skinnes."  They  are  first  prepared  with  "lyes  of 
whyte  Wyne,  .  .  .  baye  Salt  and  ashes  of  the  shelli-s 
of  Seacrabbes  "  ;  they  are  then  dyed  with  Madder  and 
alum. 

"  Black  after  the  common  sort  of  the  countrey  women  " 
(which  shows  that  home-dyeing  was  practised  by  women) 
is  described  in  the  following  words  : — "  firste  they  al  to 
strike  their  hose,  or  other  cloth  with  swart  of  the  grind- 
stone "  then  they  lay  "  alder  pilles  "  and  cloth  in  alternate 
layers  and  boil.  Instead  of  alaer  mayr  be  used  one  of  the 
following  materials  : — "  plumtree  pilles,  black  thorne,  yong 
oken  pilles,  oke  apples  greens,  tender  shewts  of  bracbryers, 
greene  walnut  huskes. 

One  more  point  of  interest  should  be  mentioned,  namely* 
the  preparation  of  so-called  "  Waters  "  for  dyeing.  These 
were  evidently  made  for  home-dyeing  and  sold  to  the 
country  people.  Thus  we  find  a  "black  water  "  ard  a 
"  red  water  to  dye  with."  In  these  waters  the  colouring 
matters  were  precipitated  and  in  order  to  fix  them  more 
rcadih-  on  the  fibres  gum  arabic  was  added. 

In  160",  Oct.  21st  (James  I.1*),  we  find  "  Reasons  lor  the 
cherishing  of  the  mistery,  i.e.,  the  trade  of  dyeing  in 
England,  showing  dearly  the  imperfection  of  the  present 
trade,  and  the  promises  of  the  artists  who  profess  to  use 
logwood  in  a  better  manner  than  formerly."  This  is 
indorsed  "Darid  Ramsav's  petition  for  privilcdge  to 
dye." 

A  licence  was  given  to  Sir  Arthur  Aston  in  1604 
(Aug.  2314)  for  41  years,  to  use  and  Bell  certain  woods  used 
in  dying  whilst  in  1607,  Sept.  21st,  duties  were  imposed 
on  Blockwood,  Logwood  and  other  woods  used  for  the 
dyeing  of  cloths. 

That  foreign  dyers  were  still  largely  employed  in  this 
country  is  shown  by  a  "  Grant  to  .  .  .  Simon  Russell 
and  Peter  Carpinter,  dyers  cf  Flanders,  of  denization," 
given  on  Jan.  20th,  1608." 

The  prohibition  of  the  importation  of  Logwood  made  it 
neccssarv  in  1608  (June  13th14)  to  issue  a  warrant  to  pay  to 
the  Earl'of  Dunbar  £4.000,  in  compensation  of  the  imposi- 
tion laid  upon  Logwood,  Brazil  wood,  etc..  which  WM 
formerly  granted  bim  in  lieu  of  a  patent  for  the  sole  manu- 
factured Logwood  revoked  by  Parliament. 

That  silk  must  have  been  dyed  in  large  quantities  in 
this  country  in  the  17th  century  is  shown  in  a  record14 
dated  Jan.  22nd,  1608,  Serjeants'  Inn.  "According  to  hi- 
Majesty's  pleasure  we  have  considered  the  besl  remedy 
of  the  great  abuse  in  dyeing  black  silks  .  .  .  no  person 
shall  dye,  within  England  or  Wales,  anj  raw  -ilk  in  sk. tins 
into  the  colour  called  coal  black  or  London  heavy  w.  ight 
black,  but  into  that  called  light  weigh!  black  :  nor  shall 
augment,  by  dyeing  or  otherwise  the  weighl  of  any  kind 

of  raw  silk  above  the  quantity  of  (i  OS.  per  lb.  avoirdnj 
of  organzine  silk  and  8  oz.  thrown  silk.'' 

In  1608,14  Oct.   21st,  We  find  that    a   fixing  material 

Logwood  had   been  invented   because  it  i-  stated   that 

"the  sole  venting  and  making  of  the  fixing  stuff,  and  the 
dyeing  and  finishing  of  true  wearing  poloUTi  in  logwood, 

non  obatanb    any   law.     .     .     ."      The  Lord   Mayor  of 
London  called  ail  the  dvers  together  and  examined  them 
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when  "  they  disclaimed  t  ho  use  of  logwood,  yet  the  contrary 
was  proved."  They  stand  that  "logwood  betterd  the 
dyei' 

In  this  doounenl  regulations  are  given  for  dyeing 
and  wo  find  further  that  somebody  asks  for  "Liberty  for 
the  sole  making  and  finding  of  the  fixing  stuff  to  such  dyers 
.i-  .lye  with  logwood  .  .  .  upon  grounds  of  woad  or 
madder  or  both;"  the  payments  to  him  are  then 
stated.  He  prays  that  if  this  is  not  granted  the  dyers 
will  soon  make  the  stuff  themselves  "  for  men  of  art,  after 
sometime  using  the  said  stuff,  will  find  the  way  of  making 
it."  It  is  further  stated  that  "  they  enter  into  their  books 
fu-tie  instead  of  logwood,  and  more  is  so  entered  than 
there  is  in  the  Customs1  book  in  a  year,"  and  "if  dyers 
desisted  the  use  of  logwood  ...  as  their  falsehoods 
will  be  discovered,  it  would  advantage  his  Majesty  mveh 
more  in  his  customs,  by  the  importation  of  madder,  woad, 
cochineal,  etc." 

In  161014  we  find  reference  to  "  bombazine  cotton  " 
which  however  most  likely  consisted  of  worsted  and  silk, 
in  the  following  statement,  "for  reformation  of  frauds 
daily  committed  in  the  manufacture  of  bombazine  cotton 
and  in  the  dyeinc  of  silk." 

That  the  privileges  granted  to  the  Merchant  Adventurers 
evidently  interfered  with  the  weaving  and  dyeing  trades 
is  borne  out  by  a  statement  found  under  March  29th,  1610, 
as  follows1*  : — "  The  Merchant  Adventurers  will  either  pay 
£50,000  to  the  King,  or  perform  the  contract  treated  with 
Lord  Fenton,  but  this  has  dangerous  exceptions.  The 
cloth-workers  and  dyers  threaten  to  cut  the  throats  of  the 
old  Company,  especially  of  Sir  Lionel  Cranfield.  The  Lords 
are  negotiating  with  the  old  Company  to  set  them  to  work," 
and  further  a  "  Petition  of  the  handicraft  cloth-workers 
and  dyers  in  or  about  London  to  the  King,  that  he  would 
direct  the  Merchant  Adventurers  to  employ  them,  for 
reli:f  of  their  great  distress." 

That  the  use  of  Logwood  was  still  considered  dangerous  in 
16151*  is  shown  in  "  Grant  to  Rich.  Giles  of  London,  of  the 
office  of  seizing  and  burning  all  logwood  and  deceitful 
dyeing  woods  brought  into  the  port  of  London." 

In  May,  1619,14  an  act  was  passed  for  the  reformation  of 
dyeing  because  "  there  are  a  number  of  black  dyers,  and 
there  being  some  abuse  in  dyeing.  An  agreement  was 
made  between  the  four  silkmen  and  the  four  dyers  that 
all  silk  of  that  nature  should  be  dyed  in  their  four  houses 
and  the  rest  of  the  dyers  come  to  work  with  them." 
This  resulted,  however,  in  dishonest  dealings  and  was, 
therefore,  broken  off. 

1  km      L,M  on  June  26th,  1619,  gave  a  licence  to  Sir 

Thos.  Coventry,  to  confer  with  silkmen  and  silk  dyers 

for  reformation  of  abuses  in  dyeing  their  silks."     In  the 

same  year  on  July  12th  a  patent  (No.  14)  was  granted  to 

Wood  for  printing.     The  following  is  the  entry  of 

the  trrant  in  the  record  books  of  the  Great  Seal  Patent 

"  A  special  priviledge  grauntcd  to  George  Wood 

for  twenty-one  |  'the  sole  printing  and  stayning, 

within  England  and  Wales,  of    linnen  cloth    in    colors,' 

.  int.,  Hi-  Matoexcheqt  Xii." 

James  f.i*  (Feb.  29th,  1620)  also  issued  a  "Proclamation 

hibitingtl  ral  import  of  logwood,  but  permitting 

ompton  to  impoit  .",o  tons  yearly  to  be  used 

in  dyeintr  mean  commodities  only     .     .     .     all  the  logwood 

imported  to  be  seized,  half  of  it  burned  and  the  other  half 

delivered  by  the  informer  for  tA  pel  ton  to  Sir  Thos." 

The  dyers  seem,  howeTer,  to  have  taken  fori  little  notice 
of  this  prohibition,  beoan  e  in  16221*  (Feb.  20th)  "the 
Wardens  and  A  ft},,  Dyei  '  Company  of  London 

searching  for  go  j'  fully  dyed  found  in  the  hou  •    of 

iel  Tilbergen  and   Peter  Cozie,  both  aliens,  the  false 
ar|'l  Balled  logWOOd  and  cloth  dyed  tie  i 

with.    They  tried  to  seize  it  but  were  forcibly  prevented 
by  I  sots  of  the  parti 

prohibition  of  the  use  of  logwood  and  the  fact  that 
large  quant  fries  of  good  b  to  foreign  d 

•it ry,  and 
in  1 62214t  hey  pet  it  ioned  "against  foreign  dyer  not  to  buy 
cloth  from  them." 

Madder  was  probably   riot    cultivated   in   this    country 
we  find  that  on  Jan.  22nd    a  patent 
(No.  28)wasgrar."d  to  William  Shipman  to  M  v  e,  I  x<  n 


practice,  and  putt  in  vse,  the  sowing,  setting,  and  planting 
of  the  herabe,  rootf ,  or  plant  called  madder." 

The  difficulties  experienced  by  the  Dyers'  Company  in 
searching  the  dyehouses  is  illustrated  in  another  petition1* 
submitted  on  July  30th,  1628,  in  which  we  find  it  stated 
that  "  in  the  20th  year  of  King  James  the  Council  granted 
a  warrant  to  the  Petitioners  for  the  better  execution  of  their 
charter  in  searching  deceitfid  work  appertaining  to  the 
same  mystery.  Having  been  withstood  in  their  search 
by  persons  which  keep  their  doors  locked,  and  set  their 
servants  and  mastiff  dogs  upon  the  petitioners." 

The  application  of  tin  in  dyeing  scarlet  with  Cochineal 
was  discovered  about  1630.  Although  it  has  been  stated 
by  some  that  this  discovery  was  made  by  a  German  named 
Kuster  or  Kuffler,  there  is  no  doubt  but  that  it  was  acci 
dentally  discovered  by  a  Dutchman  named  Cornelius 
Drebbel  of  Alkmaar,  who  was  a  merchant,  not  a  chemist, 
as  has  been  frequently  stated.  Kuffler  was  a  dyer  in 
Leyden  to  whom  Drebbel  communicated  the  details  and 
who  put  the  discovery  into  practice  in  his  dyehouse. 
After  him  the  colour  was  first  called  Kuffler's  colour  and 
later  Scarlet  of  Holland.  A  Fleming  named  Kepler 
brought  the  secret  to  England  about  1643,  when  the  first 
dyehouse  for  dyeing  the  new  scarlet  was  established 
at  Bow  near  London.  For  many  years  the  colour  was 
known  under  the  name  of  Bow-dye.  That  the  process  did 
not  long  remain  a  secret  is  seen  from  the  remarks  made 
by  Boyle  (p.   1052). 

In  Anderson11  we  find  it  stated  that  "  Painted 
Callicoes  are  first  mentioned  as  imported  by  the  East 
India  Company  in  1631." 

David  Ramsey  in  a  patent  dated  Jan.  29th,  1 634  (No.  68), 
describes  "  a  new  waye  of  dyeing  woollen  and  lynnen 
clothes,  stuffe,  silkes,  and  other  manufactures,  in  any  kind 
of  coloure,  without  the  helpe  or  vse  of  cutchinell,  that 
shall  be  as  perfect,  permanent  and  lasting  as  any  grayned 
coloure  soe  dyed  with  the  said  cutchinell,  and  that  the 
dyeing  shal  be  pformed  ...  by  the  only  vse  of 
matteriall  naturally  groweing  and  arising  within  our 
owne  domynions." 

The  following  record  is  of  sp?cial  interest  because  it 
refers  to  dyers  and  dyeing  in  Lancashire  in  1635.14  It 
is  a  petition  to  Charles  I.,  from  William  Forth,  Mayor  of 
Wigan,  in  which  he  certifies  that  "  the  dyers  of  Wigan, 
Prescott,  Ormskirk,  and  Bolton  are  injured  by  the  shear- 
men thereabouts,  who  ingross  into  their  hands  the  woollen 
cloths,  and  unless  the  dyers  will  dye  them  the  same  at 
that  rate  that  the  shearmen  may  gain  a  penny  a  yard 
profit,  can  obtain  no  work."  This  is  followed  by  another 
Petition  by  the  dyers  in  which  it  is  stated  that,  "  the 
shearmen  or  fullers  in  the  above  Parishes  have  taken  into 
their  hands  the  dyeing  of  the  countries  woollen  cloth. 
They  put  it  out  to  dyeing  for  them,  and  will  not  permit  any 
dyer  to  receive  it  except  the  shearmen  receive  a  penny  per 
yard  profit." 

A  most  curious  statement  is  contained  in  a  communica- 
tion dated  16371*  (Charles  I.)  in  which  Edward  Daniel 
says  "that  this  wool  of  these  several  colours  may  be 
dyed  with  sea-coal  as  well  as  with  wood  or  better  for  we 
here  in  London  dye  wool,  cloths,  silks  and  other  stuffs 
with  sea-coal."  I  have  been  unable  to  find  any  reference 
to  sea-coal  as  regards  it  a  use  in  dyeing  in  the  early  literat  ure 
except  that  Gerarde16  informs  us  that  it  is  identical  with 
Sea-bindweed  or  Soldanclla,  which  possesses  astringent 
properties. 

That  as  late  as  164214  a  great  number  of  foreigners  were 
employed  in  dyeing  in  this  country  is  borne  out  by  the 
following  act  :  "Rates  for  the  dyers  of  cloth  and  stuff 
being  Strangers  born,  to  pay  the  king  for  being  tolerated 
to  continue  their  trades." 

According  to  Anderson,11  in  1654  the  finest  English 
Broad-cloths  were  still  sent  to  Holland  to  be  dyed 
and  dressed  but  that  in  1667  "one  Brewer  from  the 
Netherlands,  came  over  to  England  with  his  Servants 
and  had  due  Encouragement  from  the  Crown  for  instruct' 
in'.'  our  People  iii  dyeing  and  dressing  for  our  finest  white 
Woollen  Cloths." 

The  year  1667  is  one  of  special  interest  as  regards  the 
hit,,,  v'of  dyeing.  In  this  year  the  Gobelins  Manufactory 
was  i  tablishl  d  in  Paris  for  the  making  of  Tapestry  and 
other  furniture  materials  for  the  use  of  the  Crown.     The 
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factory  was  built  by  two  brothers,  Giles  and  John  Gobelin, 
but  so  little  faith  had  the  people  at  the  time  in  the  under- 
taking that  it  was  named  "Gobelin's  folly"  (la  Folie- 
Gobelin).  Later  on  when  the  successful  working  of  the 
establishment  had  become  an  accomplished  fact,  the  name 
was  changed  to  "  Hotel  Royal  des  Gobelin." 

Although  we  have  seen  that  the  English  Government 
of  that  time  paid  certain  attention  to  the  art  of  dyeing, 
the  measures  intended  for  advancement  of  the  industry 
were  practically,  without  exception,  in  the  form  of  pro- 
hibitions of  the  importation  and  the  use  of 
certain  materials  employed  in  dyeing.  At  the  same 
time  the  Government  of  France  was  engaged  in  a 
much  more  serious  consideration,  namely  the  providing 
of  instructions  for  dyers  in  order  to  improve  the  state 
of  the  art.  Thus  we  find  that  John  Baptist  Colbert 
in  1669  instructed  d'Albo  to  compile  regulations 
for  dyers  which  were  issued  in  1672  in  Paris  as  "  Instruction 
generale  pour  la  teinture  des  laine  de  tontes  couleurs 
et  pour  la  culture  des  drogues  ous  ingrediens  qu'on  y 
employe." 

His  division  of  all  the  dyers  into  "  dyers  of  the  greater 
dye  "  (teinturiers  en  bon  teint)  and  "  dyers  of  the  lesser 
dve  "  (teinturiers  en  petit  teint)  was  however  in  existence 
in  a  "  French  Reglement  "  of  1383. 

Bancroft15  informs  us  that  in  1662  the  Royal  Society, 
then  recently  formed,  at  their  meeting  on  the  30th  of  April 
desired  Mr.  Haak  to  translate  "  Plictho  "  into  English. 
This  was  however  never  done. 

Sir  William  Petty,  at  the  request  of  the  Royal  Society, 
submitted  "  An  apparatus  to  the  History  of  the  Common 
Practices  of  Dyeing,"  which  was  printed  in  1667,  in 
"The  History  "of  the  Rojal  Society  of  London,"  by 
Thos.  Sprat.  The  followinc  extracts  from  this  valuable 
work  provide  a  clear  picture  of  the  methods  and  the 
materials  used  in  dyeing  in  Petty's  time.  After  a 
description  of  the  use  of  brimstone  in  the  bleaching  of  silk 
and  wool,  he  states  that  "  The  last  I  shall  name  is  the 
colouring  of  Wool,  Linnen,  Cotton,  Silk,  Hair,  and  the 
Threads  and  Webs  of  them  with  Woods,  Roots,  Harbs, 
Seeds,  Leaves,  Salts,  Limes,  Lixiviums,  Waters,  Heats, 
Fermentations,  Macerations  and  other  great  variety  of 
Handlings." 

Of  the  materials  used  he  mentions  :  "  Iron  and  Steel 
in  all  true  Blacks,  called  Spanish  Blacks  ...  in 
Flanders  Black  they  use  copperas,  steel  filings  and  slippe, 
which  is  the  stuff  found  in  the  troughs  of  grind-stones 
.  .  .  Pewter  for  Bow -dye,  Scarlet  .  .  .  Litharge, 
to  add  weight  unto  dyed  silk  .  .  .  Arsenick  is  used  in 
Crimson  .  .  .  Verdegrease  is  used  by  Linnen  Dyers 
in  their  Yellow  and  Greenish  Colours  .  .  .  Allum, 
the  very  true  use  thereof  seems  to  me  obscure  enough, 
notwithstanding  all  the  Narrations  I  could  get  from 
Dyers  about  it." 

The  different  views  held  at  the  time,  as  regards  the  action 
of  alum  in  dyeing  are  then  very  fully  discussed  and  he 
finally  comes  to  the  following  conclusion  :  "  Wherefore 
I  conclude  (as  the  most  probable  opinion)  that  the 
use  of  allum  is  to  be  a  Vinculum  between  the  Cloth  and 
the  Colour." 

Among  other  ingredients  used  by  dyers  at  the  time  are 
mentioned :  "  Salt-Peter  .  .  .  Lime  IE  much  used 
in  the  working  of  the  blew-fats  ...  Of  the  Animal 
family  Cochinecl  (if  the  same  be  any  part  of  an  Animal) 
.  .  .  Urine  of  labouring  men,  kept  till  it  be  stale  and 
stinking  .  .  .  honey  .  .  .  Yelk  of  Eggs,  and 
Ox-gall." 

That  the  action  of  soft  and  hard  water  respectively 
in  dyeing  with  the  different  colouring  matters  was  clearly 
understood,  is  well  illustrated  in  the  following  remark  : — 
"There  are  two  sorts  of  water  used  by  Dyers,  viz.,  Ri/er 
water  and  well  water  (harsh  water).  The  Dyers  use  this 
water  in  Reds  .  .  .  This  water  is  naught  for  Blows 
and  makes  Yellows  and  Greens  look  rust\."  "Water 
is  called  by  Dyers  White  Liquor  .  .  .  Liquor  abso- 
lutely is  their  Bran -liquor  .  .  .  now  Bran-liquors  are 
used  for  mealy  dying  stuffs  such  as  Mather  is."  He 
ascribes  the  fixing  of  the  colouring  matter  of  the  Madder 
to  the  starch  in  the  bran.  He  then  repeats  a  number  of 
the  materials  already  mentioned  but  names  among  ot  hers  : — 
"Alder,   Bark,    Pomegranate,    Pills,    Wallnut   rinds    and 


roots,  Oaken  Sapling  Bark,  and  Saw-dust  of  the  same  ; 
Crab-tree  Bark,  Galls  and  Sumach  .  .  .  but  of  the 
Colorantia  Colorata  are  of  three  sorts  ...  of  which 
Logwood,  old  Fustic,  and  Mather  are  the  Polychresta 
.  .  .  Woad,  Indico,  Weld,  Wood-wax,  Turmeric 
.  .  .  Redwood,  Brazel,  Cochineel,  Safflowres,  Kermes- 
berries  and  Sanders,  the  latter  of  which  is  seldom  used 
and  Kermes  not  often,  .  .  .  Arnotto  and  young 
Fustick." 

As  regards  Weld  he  informs  us  that  "  this  weed  is 
much  cultivated  in  Kent,  for  the  use  of  London-Dyers," 
whilst  ahout  "  Wood-wax  or  Genista  Tinctoria  commonly 
called  Gasing  weed  by  the  Dyers  "  we  find  that  it  is 
"seldom  made  use  of  only  as  to  coarse  Cloths." 

A  remark  which  deserves  mention  on  account  of  its 
curiosity  is  the  following  : — "  In  Cloth  Dying  wood-soot 
is  of  good  use."  He  states  that  soot  of  wood  "  con- 
taineth  in  itself  both  a  Colour  and  Salt  .  .  .  the 
natural  colour  which  it  Dyeth  of  itself  is  the  Colour  of  the 
Honey ;  but  it  is  the  foundation  of  many  other  Colours 
upon  Wool  and  Cloth  ;   for  other  things  'tis  not  used." 

From  the  following  statement  we  may  assume  that  a 
kind  of  discharging  was  practised  in  Petty's  time  : — 
"  Some  of  the  Dyers  Materials  are  used  to  bind  and 
strengthen  a  Colour,  some  to  brighten  it,  some  to  give 
lustre  to  the  stuff,  some  to  discharge  and  take  off  the 
colour  either  in  the  whole  or  in  part  and  some  out  of  fraud, 
to  make  the  Material  Dyed  (if  costly)  to  be  heavier." 
Unfortunately  he  does  not  mention  the  particular  materials 
which  are  used  for  discharging. 


■DHBlnrkr.  . 

Ivflf  pocht  £/ii(  op  mv  Slnd  lyckhsid, 
'WtKleed  tfer  4:ielen  Vuyl  Vcrshjt. 


5/f  Linrn-nklrcd  mow  inul  gcraakt, 

Hfl  yvord  wrvr  suwctwi?  yemaa  kt ; 
Moart  Bnwcn  kked,  dot  Godmu  haagm, 

Ontbrcekt  hrt  \vaatec  en  >lrn  S'ccp, 
!':i  woe/,  fol  stiiKkenstoe^edraagcrii 
AM  yfock,b^yhck,cn9trfqt,bif 


FiQ.  4. — A  Bleacher. 

As  regards  the  boiling-off  and  the  freighting  of  silk 
we  are  informed  that  one  pound  of  raw  -ik  "loseth  four 
ounces  by  washing  out  the  Cums  and  natural  Sordee, 
and  that  the  same  aoowred  Silk  may  be  raised  to  above 

thirty  ounces  from  the  remaining  twelve,  if  it  bo  dyed 
black  with  some  Materials." 

In  concluding  his  remarks  he  expresses  the  firm  belief 

that  secrets  cannoi  be  kept  for  any  length  of  time  beeanae 
"were  not  Watches  ...  or  lately  the  Bow-dye, 
devis'd  by  particular  men,  but  soon  made  common." 
It  is,  therefore,  clear  that  the  dyeing  of  Ooohinea]  Scarlet 
WM  commonly  known  and  praetlsed  in  this  country 
before  1'367. 
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Figs.  4  and  5  have  been  taken  from  : — Het  Menselvk 
Bedryf,  Vcrtoond  in  100  Verbeeldingen  van  Ambachten. 
rlonsten.  rlanteeringen  en  Bedryven  ;  met  Versen. 
Amsterdam  Qedaan  door  Johannes  en  Caepaaree  Luiken, 


Dr  font  wet.       ;5 

uccnhal  .  fjeeft  ,  tcnliaxLt 


Re  o</  bleed    itm  ^Jcjuj,  sdronc  klmr, 
kt  oruc  -^tclcn,  acur,m  Jeur, 
.  •  Htij't   earwig  Oo<j  baiaiigtn; 
' .  k  Jtv  laakm  vetUWers    nat    , 
btitke    ipollrnldecr!   doocvat, 
ait  hcrbooten     Ott      fr      daag&l  . 

Pig.  5.— A  Dyer. 

The  preamble^  to  the  Act  of  the  13th  and  14th  of 
Charles  II.,  declares  that  "  The  ingenious  industry  of 
modern  times  hath  taught  the  dyers  of  England  the  art 
of  fixing  the  colours  made  of  Logwood,  alias  Blackwood, 
so  that  by  experience  thej'  are  found  as  lasting  as  the 
colours  made  with  any  sort  of  dyeing  wood  whatsoever." 
This  was  given  as  the  reason  for  repealing  the  statute  of 
Elizabeth  and  was  no  doubt  brought  about  by  strong 
inn>;  i  the  part  of  the  dyers  although  the  methods 

■••-ted  for  fixing  the  colours  produced  with  Logwood 
had  certainly  failed. 

According  to  Anderson11   printing  of  calico  "was  first 

in  London"  in  1676.     In  the  same  year  a  patent 

\'M))  was  granted  to  William  Sherwin  for"  A  new  and 

ly   way   for    printing  of    broad    callicoe     &    Scotch 

cloth,  with  a  doubl<-  necked  rowling  presse,  which    being 

the  only  trot  way  of  East   India  printing  and    stayneine 

■DCS  kind  of  BBoda,  wa-  never  till  now  performed  in   our 

kingdorne  of    England  or  dominion  of  Wales." 

In  1'iTT  a  Latin  edition  of  Robert  Boyle's  works  was 
published  in  Qenefa  whilst  an  English  edition  under  the 
title  "The  Works  of  the  Honourable  Robert  Boyle" 
smeared  En  London  in  1772. 

In  this  we  find  that   Boyle  was  acquainted  with  a  blind 

D  it    -.in.  John   Vermaasen,  who  "discerns  colours  with 

black    being  the   roughest,   and  also  that  a 

blind    Karl    of    Mansfield    could    distinguish    black    from 

white  by  the  touch. 

'rorn  EL  Oldenburi/  to  Boyle,  dated  Aug.  25th, 
•<-d  that  Boyle  had  considered  the  question  of 
more  -iiitahly  fixing  Logwood.  "  Mr.  Howard  affirms  to 
have  the  way  of  fixing  log-wood  .  .  .  and  it 
'ornrnitted  to  him,  yours<  If  and  Dr.  Merret  to  consider 
of  a  way  of  fixirg  all  sorts  of  c  fours." 

I   foun  Qg  information  as  regards  dyeing 

in  a  book  written  by  <■    Mark  ham,  published  in  London  in 
1«83,  entitled  "  The  English  Houae-Wife."     After  discussing 


the  preparation  of  wool,  hemp  and  flax,  speaking  about  the 
house-wife  he  states  that  "  this  done,  she  shall  send  them 
unto  the  Diers,  to  be  died  after  her  own  fancy  :  yot 
foreasmuch  as  I  would  not  have  our  English  House-Wife 
ignorant  in  anything  meet  for  her  knowledge,  I  will  shew 
her  here,  .  .  .  how  she  shall  dye  her  Wool  her  self 
into  any  colour  meet  for  her  use."  The  methods  given  aro 
crude,  but  the  results  may  have  been  as  satisfactory  as 
those  produced  by  the  modern  "  house-wife "  when 
resorting  to  home-dyeing.  One  of  the  instructions 
deserves  mention  because  it  is  another  example  of  a  method 
of  dyeing  in  which  soot  is  employed.  "  First  boyl  your 
wooll  in  Allum  and  Water,  then  take  it  forth,  and  when 
cold,  take  Chamber-lye,  and  Chimney  soot,  and  mixing 
them  together  well  boyl  your  Wooll  aeain  therein." 

The  year  1685  deserves  special  mention  because  a 
number  of  skilled  dyers  came  to  this  country  from  France, 
on  account  of  the  "  Revocation  of  the  Edict  of  Nantes." 
By  this  measure  France  lost  more  than  500,000  of  her  most 
industrious  and  useful  subjects,  of  whom  over  70,000  settled 
in  this  country. 

Whilst  at  the  close  of  the  17th  century  calico  prirting 
was  in  its  infancy  in  Europe,  the  most  beautiful  work  was 
already  produced  in  India  by  a  combined  method  of 
stencilling  and  dyeing.  A  most  remarkable  and  clear 
description  of  the  processes  employed  is  found  in  tho 
letters  of  a  missionary,  Father  Cceurdoux  (Vol.  XXVI., 
Recueil  des  Lettres  Edifantes),  communicated  to  the  Royal, 
Academy  of  Sciences  of  Paris  by  the  Abbe  Mazas  (Mem. 
des  Scavans  Etransjers,  torn.  IV.  Bancroft16,  p.  350),  a 
short  resume  of  which  I  shall  give  here.  The  dyer  and 
calico  printer  will  readily  recognise  the  similarity  between 
the  processes  employed  in  these  early  times  and  our 
modern  methods. 

The  partly  bleached  cloth  from  the  weaver  was  first  worn 
next  to  the  skin  by  the  dyer  and  his  family  during  eight  to 
ten  days.  This  was  followed  by  several  macerations  in 
water  with  the  addition  of  goats'  or  sheep's  dung,  beating, 
washing  and  drying  by  exposure  to  the  sun,  soaking  in 
extract  of  the  external  parts  of  the  fruit  of  the  yellow 
myrabolan  tree  with  butfalos'  milk,  then  squeezing  and 
drying.  Pressure  and  friction  was  applied  to  the  cloth 
by  means  of  wooden  rollers,  in  order  to  obtain  a  surface 
smooth  enough  for  drawing  the  mordants  with  a  stencil. 
The  black  pattern  was  produced  by  drawing  with  iron 
liquor,  made  by  dissolving  iron  in  a  mixture  of  sour  palm 
wine  and  water  in  which  rice  had  been  boiled.  In  order  to 
produce  a  blue  pattern,  the  cloth  was  soaked  in  goats' 
or  shecps'  dung,  washed  and  dried.  The  blue  pattern 
was  traced  with  charcoal,  every  other  part  covered  with 
melted  wax  and  the  piece  dyed  in  the  Indigo  vat.  The 
wax  was  then  removed  by  means  of  hot  water  and  dung,  the 
cloth  rinsed,  dried  and  beaten  and  then  boiled  with 
"  Washermen's  earth "  (probably  fuller's  earth).  This 
was  followed  by  dunging,  washing,  drying,  beating  and 
oiling  in  buffalos'  milk  and  myrabolans.  For  red,  alu- 
minium mordant,  for  violet,  a  mixture  of  this  with  iron 
mordant  was  stencilled  on  the  cloth,  which  was  then 
dried  in  the  sun,  soaked  in  water  and  ultimately  dyed  with 
eertan  roots,  probably  madder.  The  goods  were  finally 
washed  with  goats'  dung,  soaped  and  bleached  in  the 
sun  in  order  to  clear  the  whites.  Yellow  and  green  was 
then  stencilled  on  the  white  and  blue  parts  respectively, 
by  using  alum,  galls,  pomegranate  rinds  and  turmeric. 

I  feel  compelled  to  conclude  my  remarks  with  the  close 
of  the  17th  century  because  the  progress  made  during 
the  18th  century  is  too  extensive  to  permit  its  inclusion 
in  this  paper.  For  tho  same  reason  the  special  history  of 
individual  colouring  matters  has  also  been  excluded, 
but  I  hope  to  bring  these  omissions  before  you  at  some 
future  date.  As  the  title  of  my  paper  indicates,  I  make 
no  claim  to  completeness,  especially  as  regards  the  history 
of  dyeing  in  the  East,  but  I  have  caiefully  studied  the 
original  publications  available  in  tho  British  Museum 
and  other  Libraries,  and  have  endeavoured  to  quote 
correctly  from  early  literature. 

I  conclude  with  the  words  which  Beckmann,  the  founder 
of  technological  science  and  the  creator  of  the  word  tech- 
nology, used  in  the  Preface  to  his  History  of  Inventions  : — 
"  I  am  sensible  that  many  here  will  find    circumstances 
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which  they  may  think  unworthy  of  the  labour  which 
I  have  bestowed  upon  them  ;  but  those  who  know  how 
different  our  judgements  are  respecting  utility,  will  not 
make  theirs  a  rule  of  mine." 
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THE    FRACTIONAL     DISTILLATION     OF    MIXED 
PINE    WOODS. 

BY  J.  H.  PATERSON,  D.SC,  AND  R.  E.  FORBESTER,  M.SC. 

Abstract. 

Large  quantities  of  wood,  mostly  pine  wood,  have  to  bo 
got  rid  of  every  year  in  our  shipyards.  The  following 
experiments  were  undertaken  witb  a  view  to  determining 
whether  it  would  be  possible  to  carbonize  the  wood 
and  recover  the  by-products  in  such  a  manner  as  to 
make  the  process  a  commi  rical  success. 

The  experimental  plant  consisted  of  a  cylindrical  iron 
retort  six  feet  long  by  14  inches  in  diameter,  mounted  in 
a  brick  setting  and  heated  by  hot  air  supplied  in  such  a 
manner  that  the  temperature  inside  the  retort  could 
be  kept  stationary  at  any  point  between  100°  C.  and 
400°  C.  for  a  con  idorable  length  of  time.  The  retort, 
holding  about  J  cwt.  of  mixed  pine  wood,  was  connected 
with  three  condensers  and  a  scrubber  in  which  to  wa^h 
the  escaping  gases  with  the  tar  from  a  pu-vious  operation. 
In  all  the  tests  performed  with  this  apparatus  the  tem- 
perature was  raised  from  about  120°C.  to  200°  C.  over  a 


period  of  from  10  to  15  hours,  and  the  distillate  collected 
separately.  The  temperature  was  then  raised  to  400°  C. 
and  the  distillate  passed  into  the  series  of  condensers 
mentioned  above. 

Twenty-throe  of  the  charges  consisted  of  pitch-pine 
only,  dried  at  a  temperature  of  60°  C.  until  it  lost  10  per 
cent,  in  weight.  Forty  of  the  charges,  consisting  of 
the  broken  waste  from  a  wood  chopping  machine,  weie 
dried  until  they  lost  18  per  cent,  in  weight  before  char  "in  <* 
into  the  retort. 

The  following  are  the  average  yields  per  ton  of  wood  : — 


Pitch  pine.        Mixed  pine  woods^ 

Turpentine  oil 

14  gals. 
97     ,, 
30  lb. 
1£  gals. 
5001b. 

8  gals. 

40 

Tar    

Acetate  of  lime 

Alcohol  and  acetone    .... 
Charcoal   

50  lb. 

2  gals. 
370  lb 

Turpentine  oils. — The  colourless  oil  obtained  during 
the  first  distillation  of  the  wood  had  a  sweet  pine-like 
odour  and  was  quite  free  from  the  smell  of  smoke  or 
creosote.  It  contained  95  per  cent,  of  hydrocarbon  oils 
and  73  per  cent.,  which  boiled  within  the  limits  of  turpen- 
tine, had  a  refractive  index  of  1-4626  (at  17°  C.)  and  a 
specific  gravity  of  0-846  (at  17°  O).  In  all  its  properties 
it  is  identical  with  American  turpentine. 

Tar  oils. — Three  samples  of  about  4  kilos,  of  the  tar 
were  distilled  from  a  copper  retort  with  the  following 
results  : — 

Table  I. 


Percentag 

e    volume 

of    distill/des   from    tar    samples. 

Sample  I. 

II. 

III. 

IV. 

IV.(a) 

Temperature 

Heavy 

Heavy 

Besidne 

tar. 

Light. 

Heavy. 

steam 
distilled. 

from  IV. 

To  100°  C. 

Water 

57-6 

34-5 

29-9 



33-3 

Oil  .. 

7-3 

8-6 

4-5 

4-2 

1-4 

100°— 150° 

1-5 

1-1 

13-8 



8-5 

150°— 200° 

7-0 

3-3 

5-9 

— 

15-0 

200°— 280° 

3-3 

— 

8-7 



• 

Residue 

(solid)    .. 

23-3 

52-5 

35-4 

— 

*  Oil  began  to  crack  and  turn  solid. 

Samples  I.  and  II.  represent  the  distillate  obtained 
when  working  with  undried  wood,  and  sample  III.  when 
working  with  artificially  elried  wood.  Frothing  was 
excessive  during  the  early  stages  of  distillation. 

A  sample  (No.  I.,  Table  I.),  consisting  of  4  lbs.  (1816 
grms.)  of  heavy  tar  from  the  first  condenser  was  distilled 
from  a  copper  retort.  The  oils  obtained  were  pale  yellow 
but  rapidly  turned  brown  on  standing.  Table  II.  shows 
the  result  of  this  distillation. 

Table  II. 


1816  grms.  of  tar. 
Oil. 


Aqueous. 
» 


Acid 

value 

No. 

Temp. 

Vol. 

Sp.  gr. 

Vol. 

Sp.  gr. 

calcu- 

CC. 

c.c. 

c.c. 

lated  as 
acelic 
acid.* 

aim. 

1 

89-98 

75 

0-895 

240 

1-00 

3-46 

2 

98-98-5 

30 

1 

300 

1-01 

(MJ 

3 

98-5 

18 

^  0-965 

290 

1-015 

8-00 

4 

98-5-101 

8 

/ 

14.-. 

1-08 

10-96 

5 

101-175 

28 

0-993 

30 

104 

7-78 

6 

175-2JO 

125 

1-001 

30 

1-003 

7 

220-280 

60 

0*989 

10 

1-001 

nil 

Resi- 

grms. 

due 

128 

Re- 

c.c.oil 

C.C. 

Tot*l= 

marks 

344 

114  grm. 
residue 

1045 

=  57-6 

per  cent. 

37-85 
grm. 

•  Other  acid*  alto  present. 
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The  aqueous  portions  ooming  over  below  98°  C.  were 
further  fractionated,  when  63  c  c.  of  a  pule  yellow  liquid 
were  obtained  boiling  below  97°  C.  This  fraction  con- 
tained both  methyl  alcohol  and  acetone.  On  neutralising 
it  with  caustic  soda  ■  pale  yellow  oil  was  precipitated. 
Thi-;  oil  rapidly  polymerised  to  a  dark  reddish  brown 
resinous  BOMB,  which  was  extracted  with  ether,  dried 
and  weighed  and  found  to  be  5  grms.  or  7-7  per  cent, 
of  the  distillate,  and  consisted  of  aldehydic  and  kctonic 
bodies.  The  large  proportion  of  non-tarry  matter  in  the 
samples  examined  is  probably  due  to  the  type  of  con- 
denser used.  In  it  the  retort  gases  blew  through  the  tar 
and  pyroligneOBB  acid,  keeping  them  constantly  churned 
up.  As  the  proportion  of  polynicrisable  bodies  in  the 
pyroligneous  acid  obtained  is  not  nearly  so  great  as  that 
shown  above  it  is  evident  that  they  must  be  dissolved 
in  and  retained  by  the  tar.  If  these  substances  were 
separated  on  a  commercial  scale  it  is  probable  that  they 
would  find  considerable  use  as  wood  preservatives  or 
iillors  of  porous  material. 

The  oils  obtained  in  the  above  distillation  were  then 
mixed  and  fractionated. 


turpentine  being  -855 — 876  and  its  refractive  index 
1-4693 — 1-4732.  The  drying  power  also  of  this  oil  was 
not  as  good  as  that  of  turpentine.  These  facts  point  to  the 
presence  of  higher  homologues  of  pinene  in  the  oil.  The 
residue  left  at  the  end  of  the  distillation  was  viscous  and 
dark  brown. 

Samples  of  each  of  the  fractions  were  oxidised  as  com- 
pletely as  possible  with  potassium  permanganate  and 
the  residue  steam  distilled.  Small  quantities  of  a  colour- 
less odourless  oil  were  obtained  in  each  case.  The  quanti- 
ties obtained  were  too  small  to  experiment  with  but  weie 
practically  certain  to  be  paraffin  hydrocarbons.  The 
percentage  volume  of  these  hydrocarbons  is  shown  in  the 
last  column  of  Table  IV. 

Tho  acetyl  value  of  the  dried  oil  was  found  to  be  6-1 
(average)  proving  that  tho  oils  do  not  consist  entirely  of 
hydrocarbons. 

As  stated  before  the  fractional  distillation  of  the  crude 
tar  was  rendered  very  difficult  by  the  continued  frothing 
of  the  mixture.  To  obviate  this,  4  kilos  of  the  tar  were 
distilled  in  steam  at  100°  C.  until  only  a  trace  of  oil  came 
over   with   the   water.     The   first   runnings   of   oil   were 


Table  III. 
Fractionation  of  oils  obtained. 


c.cs. 

c.cs. 

c.cs. 

Fraction. 

Temperature 

Oil. 

Spec.  grav. 

Refractive 

Sol.  in  water 

Soluble  in 

Loss. 

Hydrocarbons 

°C. 

c.cs. 

index. 

and  dil.  HC!. 

NaOH. 

(left). 

1 
- 

To— 80 
80—95 

5 

7 

j      -900 

nil 
nil 

nil 
nil 

;  12 

3 

95—140 

25 

•906 

1-4646 

) 

4 

140—159 

25 

•916 

1-4847 

r     15 

4 

4 

78 

159—180 

51 

•921 

1-5120 

) 

6 

180—200 

50 

1-021 

1-5298 

12-5 

12-5 

4-9 

21-1 

7 

200—217 

67 

1-020 

1-5366 

16-7 

18-4 

5-1 

26-8 

8 

217—250 

36 

1-007 

1-5456 

— 

6-6 

2-8 

26-6 

9 

Residue 

30 

Total    . . 

296 

44-2 

41-5 

16-3 

164-5 

Each  fraction  was  washed  with  dilute  hydrochloric 
acid  and  then  with  caustic  soda.  To  determine  the  com- 
position of  the  resulting  creosotes  the  percentage  of  mono- 
hydric  and  dihydric  phenols  in  the  largest  fraction  was 
determined  by  a  modification  of  Behal  and  Choay's  method, 
which  con.-i.-t-  in  converting  the  methyl  ethers  into  their 
corrcs ponding  phenols.  The  mono-phenols  are  distilled 
off  in  steam  and  the  dihydroxy-phenols  are  extracted 
from  the  residue  with  ether.  The  guaiacol  is  converted 
into  catechol  and  the  creosol  into  homocatechol.  In 
the  dipheno'.s  obtained  in  these  experiments  practically 
no  catechol  was  found  showing  the  absence  of 
guaiacol  in  the  original  creosotes.  Of  the  creosote 
obtained  from  fraction  6  (Table  III.)  75  per  cent, 
prov  d  to  be  mono-phenols  or  derivatives  ol  mono- 
phi-no!-  ;   the  remaining  25  per  cent,  consists  of  creosol. 

Th<-  hydrocarbon  oils — insoluble  in  hydrochloric  acid 
ami  .i    'Were  then  mixed,  washed  with  water, 

dried  over  caJcnun  chloride,  and  subjected  to  fractional 
distillation  with  the  resuHa  shown  in  the  following  table: 

Tabu  I  v. 


Fraction.        Temp. 

Per  cent. 

vol. 

Sp.  gr. 

Refract. 
index. 

Perce  ntage 

Residue 

after 

oxidation. 

1 

"J 
4 
5 

Lorn 

To  15*°C. 
15<J— 164 
164- 

194 

RMidue 

l  :,■:, 
17-:, 

•88a 

•890 
■910 

1-4828 
1*4881 
1-4972 
t-5142 

0-9 
0-8 

10 

K-0 

Al!  th<-  oils  obtained  wen-  pale  yellow  in  colour,  quite 

■  'I  of  r:r-  'I  did  not  dark*  n  on  exposure 

to  licht.      Fraction   No.   2   boil."   within   the  limits  of  tur- 

HM    bftf    ha-    a   higher   ipeciftc   gravity   and   a   higher 

laetira  index — tb  Be  gravity  of  pure    American 


practically  colourless  but  they  gradually  darkened  as  tho 
distillation  proceeded  till  finally  they  were  almost  black  : 
169  c.c.  of  oil  were  thus  obtained.  Washing  with  dilute 
acid  and  caustic  soda  removed  23  c.c.  The  hydro- 
carbon oil  was  washed,  dried  and  fractionated  witli  the 
following   result  : — 


Fraction. 

1             

Temperature. 
To  156°  C. 
156°— 164°  0. 
164°— 184°  0. 
184°— 194°  C. 
Residue 

Percentage 

volume. 

32 

2             

19 

3             

S3 

4 

6 

5             

9 

These  fractions  were  similar  in  every  respect  to  thoso 
obtained  by  the  previous  distillation  although  the  per- 
centage of  lower  boiling  point  hydrocarbons  was  much 
greater.  The  residue  left  after  steam  distillation  was  a 
thick  viscous  oil  which  was  itself  distilled  again  with  the 
result  shown  in  column  IV.  (a),  Table  I. 

Summary. 

In  a  properly  designed  apparatus  the  fractional  dis- 
tillation of  the  pine  woods  available  in  England  is  not 
a  difficult  matter.  The  main  objection  to  the  process 
i  the  great  length  of  time  required  to  complete  the  dis- 
tillation. This  is  due  to  the  bad  conductivity  of  the 
materia]  inside  the  retort  and  increasing  the  fuel  and 
labour  costs  and  decreasing  the  capacity  of  the  plant 
seriously  interferes  with  the  success  of  the  operation. 

The  turpentine  obtained  is  practically  indistinguishable 
from  American  turpentine  and  would  command  an  equal 
price. 

The  heavy  tar  has  the  following  composition  : — 

9-5   per  cent. 
10-0 
36-0 
25-5 


Phenolic  bodies  . 
J  '..-■- 1 '  ,, 

Hydrocarbon  oils 
Pitch  residue*    . . 
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The  phenols  consist  mainly  of  monophcnols  and  creosol. 
The  hydrocarbon  oils  contain  small  quantities  of  the 
paraffins  and  higher  alcohols  but  appear  to  consist  mainly 
of  pinene  and  its  homologues.  They  have  fair  drying 
properties  and  would  make  good  turpentine  substitutes. 
It  seems  likely  that  commercially  it  would  be  feasible 
to  steam  distil  out  hydrocarbon  oils  from  the  crude  tar 
and  replace  them  by  less  valuable  coal  tar  or  petroleum 
residues  without  destroying  the  creosoting  value  of  the 
tar. 

In  conclusion  we  wish  to  express  our  indebtedness  to 
Messrs.  Swan  Hunter  and  Wigham  Richardson  at  whose 
instigation  some  of  the  above  experiments  were  carried  out. 


Nottingham  Section. 

Meeting  held  at  Nottingluim  on  Wednesday,  October  29//i, 

1913. 


MR.    J.    T.    WOOD    IN   THE   CHAIR. 


A      CHROMOGENIC      ORGANISM      CAPABLE      OF 
DECOMPOSING    TANNIC    ACID. 

BY   S.    R.    TROTMAN,    M.A.,   F.I.C. 

Abstract. 

The  discolouration  of  some  leather  was  traced  to  the  use 
of  a  particular  sumac,  from  which  a  bacillus  was  isolated 


which  reproduced  the  original  discolouration^  on  sound 
goods.  The  organism  is  a  short  oval  mobile  bacillus. 
It  forms  a  white  growth  on  gelatin  without  liquefaction, 
but  produces  acid.  When  grown  in  peptone  broth  it  is 
also  colourless,  but  in  the  presence  of  a  little  tannic  acid 
a  dark  brown  colour  is  rapidly  produced.  Grown  in 
sterile  sumac  extract,  the  production  of  colouring  matter 
is  accompanied  by  a  reduction  in  the  amount  of  tannic 
acid  present. 

Discussion. 

Mr.  J.  T.  Wood  referred  to  some  expeiiments  carried 
out  by  himself  many  years  ago  on  the  fermentation  of 
extracts  of  tannin  brought  about  by  a  moi  la  (pcnieillium), 
and  remarked  that  recently  Louis  Knudsen  in  America 
had  referred  the  action  of  such  moulds  to  an  enzyme, 
tannasc,  previously  discovered  b>  Fernbach.  It  would 
be  interesting  to  know  whether  Mr.  Trotman's  bacillus  also 
secreted  tannase.  So  far  as  he  was  aware,  however, 
the  enzyme  did  not  produce  colouring  matter.  What  was 
the  reaction  of  Mr.  Trotman's  solutions  ? 

Mr.  D.  J.  Law  inquired  whether  the  colour  was  produced 
on  a  precipitate  of  pure  tannin  and  gelatin,  and  also 
whether  Mr.  Trotman  knew  what  was  the  nature  of  the 
colouring  matter. 

Mr.  Trotman,  in  reply,  said  that  the  reaction  of  his 
solutions  was  strongly  acid,  and  the  same  colour  was 
produced  in  gelatin  containing  tannin  as  in  peptone  broth. 
He  was  not  awara  oi  the  nature  of  the  colouring  matter. 
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Patents. 

Chemical  reactions  ;    Apparatus  for  effecting, .     F.  E. 

Matthews  and  E.  H.  Strange,  London,  and  C.  A.  Pirn, 
Rushgar,  Ireland.     Eng.  Pat.  22,737,  Oct.  5,  1912. 

The  apparatus  described  in  Eng.  Pat.  13,051  of  1912 
(this  J.,  1913,  740)  is  modified  by  arranging  a  collecting 
gutter  in  the  reaction  chamber,  from  which  the  con- 
densed liquid  is  returned  to  the  vaporising  chamber  by 
a  curved  tube. — W.  H.  C. 

Agitating  or  aerating  liquids  or  pulps  ;   Method  and  appara- 
tus for .     A.  C.  Howard  and  Minerals  Separation, 

Ltd.,  London.     Eng.  Pat.  22,743,  Oct.  5,  1912. 

An  agitator  formed  of  curved,  upright,  radial  blades  and 
having  a  circular  horizontal  plate  below,  or  intercepting 
them,  is  rotated  with  the  concave  surface  of  the  blades 
forward,  in  a  vessel  with  flat  sides  provided  with 
an  inlet  and  outlet  for  the  pulp  and  placed  in  the  pulp 
tank.  Either  above  or  below  the  horizontal  plate,  or 
both  above  and  below,  the  radial  blades  do  not  extend 
inwards  quite  to  the  axis.  Between  the  agitator  and  the 
containing  vessel  there  may  be  a  number  of  vertical 
baffles  of  expanded  metal,  lattice-work  or  the  like,  so 
disposed  that  the  flat  faces  thereof  obstruct  the  rotary 
movement  of  the  pulp. — W.  H.  C. 

Centrifugal  machines.     W .  W.  Richardson.  London.     Eng. 
Pat.  26,201,  Nov.   14,  1912. 

The  pulp  or  liquid  is  fed  through  a  central  pipe  into  the 
annular  space  between  two  concentric  cup-shaped  vessels, 


spaced  apart,  and  rotated  together.  The  liquid,  or  liquids 
and  solids  rise  within  the  annular  space,  become  separated 
by  the  centrifugal  force  and  are  guided  by  dividing  riiu_'> 
in  the  upper  part  into  annular  collecting  channels.  Both 
the  dividing  rings  and  the  collecting  channels  are  sup- 
ported from  a  fixed  outer  casing. — W.  H.  C. 

Furnaces  heated  by  gaseous  or  liquid  fuel.  J.  King,  jun., 
Latchford,  J.  R.  Burnett,  Stockton  Heath,  Cheshire, 
and  The  Richmond  Gas  Ntovr  ami  .Meter  Co.,  Ltd., 
Warrington.  En<_'.  Pat.  27,686,  Dec.  2,  1912  Addition 
to  Eng.  Pat.  14,277  of  1911  (this  J.,  1912,  690). 

The  combustion  chambers  open  directly  into  the  heating 
chamber  of  the  furnace,  and  secondary  air  Hues  arc 
arranged   beneath   the    floor    of   the    heating    ohamber. 

Outlet  flues  for  the  products  of  combustion  may  ako  !«• 
arranged  beneath  the  floor  of  the  heating  chamlxr. 

b  — A.T.L. 

Vacuum-dryer.  0.  S.  Sleeper,  Assignor  t<>  The  Buffalo 
Foundry'  and  Machine  Co..  Buffalo,  NY.  U.S.  Pat. 
1,074,903,  Oct.  7,  1913. 
A  horizontal  drum,  rotating  within  a  <  h.unber,  dips 
into  the  liquid  contained  in  i  pan  in  the  lower  part  of  the 
chandler.  The  front  wall  of  the  pan  i-  spaced  apart  from, 
but  the  reai-  and  end  walk  ongage  with,  the  periphery  of 
the  drum.      Liquid  is  fed  t<>  the  pan  through  a  number  of 

nipples  attached  to  a  manifold,  and  means  are  provided 
for  rocking  the  manifold  and  the  pan.  -  \\    EL  »'. 

\Dr>/i»>i]  Kiln.     \V.  Drayton,  Shawnee,  Ohio.     DJ8    Ra*. 
1,076,904,  Oct.  11.  1913. 

The  materials  are  conveyed  through  a  tunnel  kiln  on  a 

travelling  bed.  and  air,  heated  in  an  air-heating  apparatus 
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placed  intermediate  between  the  ends  of  the  kiln,  ie  caused 
to  pass  over  the  materials  in  the  opposite  direction.      The 

interior  of  the  kiln  is  divided  into  a  number  of  separate 
ohamben  by  portable  partitions  carried  by  the  travelling 
bed,  and  the  heated  fir  is  conveyed  from  ohamber  to 
chamber  by  ■  -cries  of  dints. — \V.  H.  C. 

Drying  maisrMils  in  small  pices  or  in  powder ;    Process 

and  apparatus  for .    Soc.  Loy  el  Aubc.     Fr.  Pat. 

158,878   June  <i.  1913. 

The  materia]  i>  conveyed  through  a  horizontal  rotary 
drum  by  longitudinal  curved,  lifting  and  forwarding 
shelved,  and  hot  gases,  Bowing  in  the  opposite  direction, 
compelled  to  take  ■  spiral  path  and  are  brought  into 
i  lose  contact  with  the  materials,  by  a  spiral  partition  fixed 
within  the  dram. — W.  H.  ('. 

SHU.     H.  B.  Phuhpe,  Fairmont.  N.C.     U.S.  Pat.  1,076,389, 
Oct.  21,  1913. 

Thk  still  comprises  a  rectangular  base  portion  with  a  box- 
like cover  containing  a  furnace  and  heating  coils.  The 
heating  fluid  h  circulated  by  a  pump  from  these  coils 
through  heating  colls  in  the  base  portion  of  the  still,  which 
arc  spaced  apart  so  as  to  form  racks  for  the  material  to 
be  treated.  The  still  is  provided  with  an  outlet  for  the 
volatile  products  and  a  drain  for  the  liquid  products  of 
distillation.— A.  T.  L. 

Solid  jxirtirlt*  in  suspension  in  a  current  off/as  ;   Recovery 

of .     E.  M.  A.  Bee  hard.     Fr.  Pat.  458,393,  May  2  i, 

1913. 

Thk  current  of  gas  is  saturated  with  steam  and  then 
cooled  by  expansion  and  by  passing  through  a  metal 
conduit  exposed  to  the  air,  so  that  water  is  condensed 
upon  the  solid  particles  and  causes  them  to  settle. 

— W.  H.  C. 

Crystallisation  in  motion  ;   Process  for  continuous with 

thr  aid  of  artificial  eooh'n/j.      Deutsche  Solvay-Werke 
A.-<;.    Oer.  Pat-.  263,690.  Dec.  5,  1911. 

A  mmbkr  of  hollow  cooling  evils  are  mounted  side  by 
side  on  a  shaft  rotating  in  a  trough.  The  cooling  medium 
-iv-h  through  the  cells  in  one  direction  and 
th«-  solution  to  be  crystallised  flows  through  the  trough  in 
the  opposite  direction.  Between  each  successive  pair  of 
cells  i-  a  scraper  for  removing  the  cn-stals,  which  fall  to 
the  txjttom  oi  the  trough  and  are.  discharged  by  a  screw 
conveyor  into  the  boot  of  a  bucket  elevator.  Scoops  may 
be  attached  to  the  cooling  cells  so  that  the  latter  them- 
selves  act    ■      i   conveyor  for  discharging  the  crystals. 

— A.S. 

Vrilt    tohUiont    or    th<     like  :     Crystallisation    of .     .J. 

Btraka.     Ger.   Pat  26e\\042,  Oct.  0,  1912. 

I  p.y-t w.i.i-atiov    is   effected    in    elastic    tubes   and    the 
ds  are  detached  from  the  tubes  by  altering  the  cross- 
section  of  the  latter  by  preaa  rolla  or  the  like  —A.  8. 

Lixiviating,   mjitui, in/,   umi   transporting   solid    tubstance, 
in    liquids;     Apparatus  for .     H.    Drencher.     Ger. 

Pal  .  Sept,  8,  1911. 

;ip.iratn-   of   the   known   type   in    which   B   horizontal 
rotating    shaft    carries    a    number    of    division    walls,    the 

Utter  are  provided  with  openings  or  have  portions  cut 
out  at  the  periphery,  to  allow  of  the  passage  of  the  solids 
and  liquid,  and  they  also  serve  aa  supports  for  the  spiral 
forming  the  agitator  and  conveyor.  Bueketa  or 
!«•  mounted  on  the  spiral  bars  to  collect 
and  lift  the  material.     A 

Evaporation  of  liquid        Apparatut  for  it"  .     A.    If, 

I'r.  285  723     \        _'.    1912. 

The    liquid    ctrealatea    through    two  concentric   double 
walle«i   cylin  Li»]    tubes,   end  the 

en  the  different  pari*  of  the     .  tern  are  filled 
with    granular    refractory    material,    through    which    act 

f  fuel  end  air  is  led.     At  the  front  end 


of  the  cylinders,  behind  the  fire-door,  is  a  tire  screen  also 
filled  with  refractory  material,  and  at  the  other  end  is  a 

device  for  exhausting  the  combustion  gases.  According 
to  another  claim  the  liquid  is  circulated  through  a  basket - 
shaped  arrangement  of  tubes  disposed  within  a  easing, 
the  spaces  between  the  tubes  and  between  the  tubes 
and  the  casing  being  filled  with  granular  refractory 
material.— A.  S. 


Moistening    apparatus;      Rotating 


H.     A.     Povel, 


Ger.   Pat.   265.043.  Sept.   4,   1912. 

Tin.  drum,  2,  carries  at  its  periphery  open  compartments 
formed  by  perforated  plates,  3,  4,  5.     As  the  drum  rotates. 


these  compartments  pass  below  the  surface  of  the  liquid 
in  the  trough,  9,  and  arc  temporarily  closed  by  the  endless 
band,  6,  carrying  the  material  to  be  moistened. — A.  S. 

Drying    air';      Mthod    of and    apparatus    therefor. 

W.     Loebel,    Leipzig,     Germany.     Eng.     Pat.     29,290, 
Dec.  19,  1912.     Under  Int.  Conv.,  Dec.  22,  1911. 

See  Fr.  Pat.  4.12,272  of  1912  ;   this  J.,  1913,  741.— T.  F.  B. 

Drying    [eoated    sheets,    etc.]  ;     l'roeess    of .     («.     H. 

May,  Newburgh,  N.Y.,  and  W.  M.  Grosvenor,  Grant- 
wood,  N.J.     U.S.  Pat.  1,075,586,  Oct.  14,  1913. 

Sick  Fr.  Pat.  403,520  of  1909  ;    this  J.,  1910,  84.—  T.  F.  B. 


Dryinej     furnace ;      Continuous 


with     vertical     axis. 


Soc.  dc  Constructions  Mecaniques  d'Alais.  First 
Addition,  dated  June  21,  1912,  to  Fr.  Pat.  419,034, 
Aug.  6,  1910. 

See  Eng.  Pat.  16,262  of  1912;  this  J.,  1913,  816.—  T.  F.  B. 

Evaporators.  G.  W.  Heisserman,  jun.,  Philadelphia. 
Eng.  Pat.  5016,  Feb.  27,  1913.  Under  Int.  Conv., 
Feb.  29,  1912. 

SEX  U.S.  Pat.  1,045,023  of  1912;  this  J.,  1913,  11.— T.  F.  B. 

Gases  ;   Apparatus  for  separating  liquid  particles  from • 

A.  Spiegel,  Assignor  to  Gewerkschaft  Bfessel,  Grubo 
Mcssel,  Cermany.     U.S.  Pat.   1,075,736.   Oct.    14,   1913. 

Si. i.   Eng.  Pat.  4489  of    1!)11  ;    this  .1.,  1911,  1037.— T.  F  B, 

( Composition  for  heat  insulating  and  thermo-electru  purposes. 

I'roress  of  making   a   Composition   Of  mutter.      P.    Ferra, 

Caluire-et-Cuire,  Prance.  (J.8.  Pats.  1,075,773  and 
1,075,820,  Oct.   14,   1913. 

8m  Eng.  Pat.  28,687  of  1910 ;  this. I.,  1912,388.     T.  F.  B 

Chemical  reactions;  Apparatus  for  effecting  .  P.  E. 
Matthews,  E.  II.  Strange,  and  C.  A.  Pim.  Fr.  Pat. 
158,347,  May  21.  1913.     under  Int.  Conv.,  June  3,  I!»I2. 

s....  Eng,  Pat.  13,051  of  I912j  this  J.,  1918,  740.— T.  F.  B 
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Coal  ash;    The  melliny  point  of .     E.   J.   Constam. 

Z.  Ver.  Gas-  unci  AVasserfachmanner    in    Oesterr.  Ung., 
Oct.  15,  1913.     J.  Gas  Lighting,  1913,  124,  522. 

To  determine  the  fusing  point  of  ash,  equilateral 
pyramids,  obtained  by  making  a  paste,  moulding,  and 
drying,  were  heated  in  a  tube  in  an  electric  furnace. 
The  decrepitation,  intumescing,  and  fusion  of  the 
pyramids  of  ash,  and  the  temperature  of  fusion,  can  be 
optically  observed,  as  the  tube,  closed  at  one  end,  has 
the  properties  of  an  absolutely  black  body.  It  appears 
that :  (1 )  the  percentage  of  ash  in  a  coal  has  no  influence  on 
the  melting  x>oint  of  the  ash ;  (2)  the  melting  point  of  the  ash 
is  a  characteristic  of  the  coal  seam  ;  and  (3)  the  melting 
point  ot  coal  ash  is  in  general  not  affected  by  coking  or  the 
temperature  of  coking.  The  investigations  gave  melting 
points  ranging  from  1150°  to  1700°  0.  (2100J  to  3090°  F.), 
and  the  author  classifies  coal  ash  into  the  following  groups, 
viz.,  (1)  readily  Visible— below  1200°  C.  ;  (2)  fusible— 
between  1200°  and  1350°  C.  ;  (3)  difficultly  fusible— 
between  1350°  and  1500°  C.  ;  (4)  very  difficultly  fusible— 
between  1500°  and  1650°  C.  ;  and  (5)  refractory — above 
1650°  C.  Chemical  analysis  shows  that,  as  regards  the 
samples  examined,  lime,  iron,  and  sulphur  (pyrites)  lower 
the  melting  point,  while  alumina  raises  it.  Therefore  if  an 
ash  has  been  found  to  be  too  readily  fusible,  the  addition 
of  alumina  or  clay,  or  the  admixture  ol  the  coal  with  another 
coal  having  a  difficultly  fusible  ash,  should  serve  to  give 
an  ash  having  the  required  fusing  point.  It  is  shown 
that  it  is  necessary  also  to  pay  greater  attention  to  the 
amount  of  slate  in  the  coal ;  for,  though  slate  is  generally 
refractory,  it  becomes  the  core  of  large  lumps  of 
clinker  which  interfere  with  the  working  of  the  furnaces. 
With  regard  to  the  uses  of  coal,  the  following  limits 
for  the  melting  point  of  the  ash  are  named — -viz.,  coke 
for  central-heating  plant,  above  1300' C.  ;  anthracite  for 
central-heating  plant,  above  1400°  C.  ;  boiler  coal,  above 
1400°  C.  ;  locomotive  and  producer  coal,  above  1500°  C, 
or  fluxing  at  about  1200°  C.  Gas  coal  should  have  ash 
with  a  fusing  point  not  below  1300°  C,  and  should  be 
as  free  as  possible  from  pyrites  and  slate.  The  author 
is  of  opmion  that  the  determination  of  the  melting 
point  of  the  ash  will  become  an  important  criterion,  like 
the  determination  of  volatile  matter  and  of  the  pro- 
portion of  ash,  in  the  valuation  of  coals,  especially  gas 
coals. 

Gas  for  industrial  purposes  ;  Development  of  the  use  of . 

H.  M.  Thornton.     J.  Gas  Lighting,  1913,  124,  327—338. 

The  following  arc  some  of  the  purposes  for  which  gas 
heating  is  now  used.  Annealing  metal  stampings  (nickel- 
silver,  brass,  etc.),  the  finer  grades  of  wire,  steel  tubes, 
steel  studs  for  motor  and  cycle  chains,  metal  backs  for 
buttons,  pen  nibs,  gun  barrels  and  breeches,  and  also 
steel  bars  for  making  machine  parts  ;  cafe-hardening  and 
tempering  hand-  and  machine-tools,  gear-wheels,  and 
more  especially  parts  for  motor-cars  and  motor-cycles  ; 
forging  cutlery,  file  tangs,  edge  tools,  etc.,  and  drop 
forgings  ;  melting  metals,  e.g.,  in  the  manufacture  of 
jewellery,  for  castings  in  brass,  aluminium,  or  various  alloys 
and  in  type  founding  ;  brazing,  blow-pipe  and  soldering 
work,  e.g.  brazing  heavy  flanges  on  copper  pipes,  and 
soldering  with  gas-heated  irons ;  assaying  in  muffle 
furnaces  ;  enamelling  on  metal,  china,  and  pottery,  and 
gilding  on  glass  ;  steam-raising  onsumYaW  scale,  for  numerous 
purposes  ;  japanning  in  the  cycle,  bedstead,  gas-stove, 
fire-grate,  electrical,  tin-ware,  brass-hollow-ware  trades 
and  many  others  ;  for  heating  furnaces  in  the  gl/iss-xvare 
industries ;  baking  bread  and  confectionery  ;  sugar 
boiling ;  for  various  processes  in  hut  manufacturt  :  U  nfering, 
singeing,  calendering  and  conditioning  in  the  cotton  and 
woollen  industries.  Many  of  these  industries  arc  carried 
on  in  small  towns  and  there  is  great  scope  for  the  extended 
industrial  use  of  gas  in  all  parts  of  the  oountry.  The 
paper  includes  a  list  of  the  industries  in  the  British  isles 
known  to  he  using  gas,  with  the  appliances  used  or  opera- 
tions carried  out  in  each  case. — A.  T.  L. 


Producer  gas  from  wood.     G.  E.  Lygo.    Jun.  Institution  of 
Engineers.     "Times  "  Eng.  Suppl.,  Nov.  12,  1913.  24. 

Although  the  value  of  wood  as  a  source  foi  gas  producers 
had  long  been  known  it  is  only  recently  that  gas  plant 
makers  have  given  serious  attention  to  the  subject.  The 
higher  price  of  a  wood  waste  plant  as  compared  with  an 
anthracite  plant  and  the  low  price  of  anthracite  did  not 
induce  power  users  to  install  them,  but  with  the  increased 
cost  of  coal,  the  advent  of  wood  waste  suction  plants 
which  were  reliable  in  their  working  has  given  manu- 
facturers having  combustible  waste  materials  of  little  value 
and  difficult  to  dispose  of,  an  opportunity  of  effecting 
considerable  economy.  All  kinds  of  wood,  from  sawdust 
to  pieces  6  in.  in  diameter,  cotton  seed*,  cocoanut  shells, 
fibre,  and  dust,  sugar  cane,  coffee  husks,  rice  husks,  spent 
tanning  bark,  rubber  leaf  waste,  surface  peat,  etc.,  might 
be  consumed  in  the  generator  and  the  gas  produced 
used  in  gas  engines. 

Wood  xvastc  gas  plant.     The  area  of  the  generator  was 
governed  by  the  nature  and  size  of  the  fuel,  but  roughly 
speaking  it  was  two-and-a-half  times  that  required  for 
coal   fuel.      A    deep    fuel    bed   was    necessary    for  large 
pieces  of  wood,  else  air  passed  through  and  ignited  the  gas 
in  the  top  of  the  generator.     Small,  dense  fuel,  such  as 
sawdust  and  coffee  husks  required  a  comparatively  shallow 
bed,  or  its  resistance  would  interfere  with  the  working 
of    the    engine.      A    vaporiser    was    not    required,     as 
there  was  no  necessity  to   keep  down  the  temperature 
in    the    combustion    zone,    and    the    loss    of     hydrogen 
was  more  than   made   up    by   the  volatile   gases    in   the 
fuel.      The  gas  must  be  ccoled  and  washed  immediately 
it    left    the    generator,   else    the    heavy  tar    and    dust 
in  suspension  would  be  deposited  and  choke  the  connect- 
ing   piping.      In     Whitfield     plants    an    anti-fluctuator 
was   provided.      This   was    a    rectangrlar    box   built    in 
two  compartments,  partly  filled  with  water  and  separa- 
ted by  a  baffle,  with  one  side  open   to  the  atmosphere. 
On  the  suction  stroke  of  the  engine  the  pressure  in  the 
plant  was  below  that  of  the  atmosphere,  and  consequently 
the  water  in  the    box  displaced    the  gas  taken  by  the 
engine,  and  when    the  suction    was    released    the  water 
fell  to  its   normal    level.     This  ensured    a    steady  flow 
of  gas  from  the  generator.     The  variation  of  pressure  on 
the  suction  stroke  rarely  exceeded  1  in.  of  water,  whereas 
6  in.    was   not   uncommon   in   plants   without   the  anti- 
fluctuator.     Fuel  value  of  wood  waste.     The  calorific  value 
of  wood  when  air-dried  was  approximately  6000  B.Th.U. 
per  lb.     The  amount  consumed  per  b.h.p.  depended  upon 
the  moisture,  which  amounted  to  10  to  20  per  cent,  in  air- 
dried  wood  and  30  to  50  per  cent,  in  fresh  timber.     Furl 
which  contained  excess  of  moisture  had  to  be  dried  until 
it  did  not  exceed  60  per  cent.,  otherwise  it  was  difficult  to 
make  the  generator  fire  burn  evenly.     The  gas  produced 
was  of  higher  value  than  that  from  anthracite — namely, 
about   150  to   170  B.Th.U.  per    cu.  ft.,  as    againsl     !-'<> 
to  140  B.Th.U.  from  the  latter.      When  used  in  a  pro- 
ducer, wood  at  10s.  a  ton  would  be  equal  to  anthracite  at 
25s.  a  ton.     A  steam  boiler  specially  designed  to  utilise 
wood  waste  consumed  81b.  to  101b.  per  b.h.p.  hour. 
against  2Mb.  to  31b.  per  b.h.p.  hour  in  a  producer.     A 
test  made  "with  a  Whit  field  producer  supplying  an  S4  b.h.p. 
engine  coupled  to  a  105  volts  dynamo  gave  640  B.O.T. 
units  for  2072  lb.  of  fuel  consumed,  or  3-83  lb.  of  fuel 
per  kw.     The  test  extended  over  10  hours,  and  the    fuel, 
corrsist  mil'  of  oak  and  elm  sawdust  ana  chips  froni  working 
machinery,   had   no  value  for   other   purposes.     In    ona 
factorv  before  the  installation  of  the  producer  the  Mine 
work  had  been  done  by  a  steam  plant,  when,  in  addition 

to  th<-  same  amounl  ol  wood  wast-,  upwards  >>f  ">o<>  tons 
of  coal  per  annum  were  consumed 

Aavhaltum  from  petroleum,    D.  T.  Dm      I    8  logical 

Survey.  Min.  and  Eng.  World,  Oct  16,  1913.    I'll: 

Within   the  last  few  years,  the  asphaltuin  trade  has  been 

dominated  by  the  increasing  production  "f  a  kind  of 
asphaltnm obtained  by  boiling  down  the  heavy  petroleum, 
found  in  California  and  the  region  of  the  QuU  of  Mexico, 

to   a    semi  -olid    material    which    has    found    wide    UM    foi 

roofing  ."id  road  binding.  In  1912,  333,213  short  tons 
of  tin-  oil  aspbaltmn,  valued  at  $3.  were  made, 
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This  i-  a  gain  oi  33-1  per  sent,  over  1911,  and  is  nearly 
throe  times  the  output  of  all  Other  kinds  of  asphalt  taken 
tlier.  Near  Lander.  Wyoming,  is  found  an  oil  to 
■  u-  that  it  ean  he  used  for  roads  without  refining,  hut 
it  b*8  not  come  into  use,  as  ssphaltums  of  the  required 
consistency  ean  readily  be  obtained  by  boiling  down  thinner 
oils.  The  proportion  of  asphaltum  contained  in  theoils  of 
\ari"us  tields.  are:  Coahnga,  Cal.,  1-89  to  57*42  per  cent.; 
Kern  River,  16*2  t.>  .NT;  Sunset-Midway-McKittrick, 
1 1  to  ;.i  ;  I....  Angeles,  Cal.,  13-3  to  42-2;  Santa  Maria, 
CaL,  12  to  42;  Golf  Region,  0  to  20  per  cent.  Large 
amounts  of  asphaltic  residues  have  already  been  shipped 
from  California  to  New  York,  and  the  trade  is  expected  to 
men-  toe  greatly  on  the  opening  of  the  Panama  Canal. 

Patents. 

Cool  dust  and  jircdamp  explosions  ;     Apparatus  for  pre- 

tiii'i  the  ]>ropwjnlion  mid  effect  of .     G.   Kahler 

and    P.    Junker.     Ger.    Pat.    264,519,    Julv    31,    1912. 
Addition  to  Ger.  Pat.  250,702. 

Improvements  in  the  apparatus  described  in  the  chief 

Bag.  Pate.  16,440  and  16,441  of  1912  ;  this  J., 

1913,    526,    819).    whereby   the    blasting   charge   can   be 

fired  only  after  the   pressure  water  supply  is  admitted 

to  the  sprinklers  or  spraying  device.     The  circuits  for  the 

•  Lectro-magnet    controlling    the    pressure    water    supply 

and  lor  (he  Bhot-firing  device  are  supplied  from  the  same 

f  electric  current  :    the  former  is  normal!}'  closed 

hut    the   latter   is   closed   by  a  contact    actuated   by  the 

-rater.     For  example   the   pressure   water  acts 

on  a  piston  on  the  rod  of  which  is  a  contact  which,  when 

the  piston  is  displaced,  engages  with  two  spring  contacts, 

and  -■■  closes  the  circuit  of  the  shot-firing  device. — A.  S. 

Artificial  fuel  [from  sewage  sludge]  ;    Manufacture  of  - 


I.  T.  Armstrong,  London,  and  J.  Mordan,  Hughcnden, 
Bocks.     Kng.  Pat.  22,958,  Oct.  8,  1912. 

A  mixtcrk  of  sewage  sludge  with  petroleum,  glue,  water 
and  iron  sulphate,  with  or  without  some  coal  dust  and/or 
a  -in all  jiro]K»rtion  of  tar,  asphaltum  or  the  like  is  formed 
into  briquettes.— W.  H.  C. 

Fnrmmet   residues  and  the  like;    Wet  separation  of - 


A.    Wol-ki.     Ger.    Pat.   263,751,   Dec.   24,    1912.. 

Diluted  molasses  is  used  as  a  liquid   of  medium  density 
nparatrng  coal  and  ashes  from  furnace  residues. — A.  S. 


0Mb     ovens  i  ious    working    of    vertical 


with 


■idrnwal  of  the  coke.     .J.   Liitz.     Ger.   Pat. 
..'.  8,  1012. 

Tick  oven  i-  in  the  form  of  a  shaft  with  an  annular  coking 

chamber  dosed  below  by  a  rotary  hearth  which  is  movable 

up  and  down   within  a  gas-tight   easing  provided  with  a 

door  through  which  the  coke  can  be  discharged.     The 

••■I    in   continuously  at   the   top  and,   by  lowering 

th'-  h'-arth.  the  whole  eh  eused  to  descend  slowly 

whilst  coking  proceeds,  so  that  the  process  is  continuous 
•xwpt  for  th<-  period  when  the  coke  is  being  removed. 

—A.  8. 

{Jul-  ■  I  vaUt  composed  of  vertical  flues,  each 

of  which  is  provided  with  Uco  series  "f  burners.     A.  von 
Kssssn     Ger.  Pal  .  Oct.  31,  1912. 

lv.   mesas  of  thses-wsy  cocka  the  burnen  can  I*-  placid 

in  i  ommunication  with  the  gas  supply  or  with  the  outer 
when   !!•■< '--ary  air  ean    In-  admitted   to    burn 

any  depo  it  oi  carbon. — A.  S. 

producer.     J.    A.    Herrick,    Hew    York.     i'.S.    Pst, 
1.07  t    ii,  |9i3. 

r  comprise*  a  fix<<l  upper  section,  and  a  lower 
whfcn  may  \x-  rotated.     In  the  upper    ection,    paced 

-'  from  th<-  -id'-  walls,  is  an  annular  mixing 'hambi-i , 
opei  •  nd  to  r<< eivo  1  he  gas,  and  of  lew  diami 

th'-    lower   section     Si\<-ra|    hollow    water- 
connected  together,  •"'  embedded  in  tie 
waTJ  iowei  end  of  the  upper   section,  and   I 


portions  projecting  inwards  to  support  both  walls  of  the 
annular  chamber.  The  upper  section  and  the  castings  are 
also  provided  with  openings  through  which  pokers  extend 
into  the  lower  section  ;  the  pokers  are  held  rigidly  against 
lateral  movement  when  the  lower  portion  is  revolved. 

—B.N. 

Qas-producer.     J.  K.  Lyons,  Pittsburgh,  and  .1.  B.  Hardie, 
Crafton,  Pa.     U.S.  Pat,  1,075,716,  Oct,  14,  1913. 

THE  producer  has  a  grate  of  ridge-form  supported  by 
bearers  from  a  trans  verso  wall  which  divides  the  water- 
seal  trough  beneath  the  producer. — W.  H.  C. 

Ammonia;  Recovery  of in  the  working  of  gas  pro- 
ducers.    F.  Miiller.     Ger.  Pat.  264,898,  Sept,  7,  1911. 

The  tarry  gases  from  one  zone  of  the  producer  are  cleaned 
in  the  usual  way  and  then  mixed  with  the  hot  clear  gas 
from  the  second  zone.  The  mixed  gases  are  then  treated 
directly  for  the  recovery  of  ammonia. — A.  S. 

Gas-cleaner.  B.  Walter,  Pittsburgh,  Pa.,  Assignor  to 
G.  H.  Smith,  Aspinwall,  Pa.  U.S.  Pat.  1,074,913, 
Oct.  7,  1913. 

Tue  gas  enters  the  appara- 
tus through  the  pipe,  6, 
and  passes,  as  shown  by 
the  arrows,  over  the  in- 
clined surfaces  of  the 
baffles,  9,  9a,  etc.,  to  the 
outlet,  7.  Water  is  supplied 
to  and  flows  over  the 
surface  of  the  baffles  in  a 
contrary  direction  and  is 
discharged  separately  from 
each  baffle  surface  into  the 
gutters,  15.— W.  H.  C. 


Ili/drogen  sulphide  and  ammonia  from   gases  :   Separation 
of .     L.  Bergfeld.     Ger.  Pat.  263,905,  June  28,  1912. 

The  anode  liquid  obtained  by  electrolysis  of  a  salt  which 
is  easily  oxidisable  and  of  which  the  oxidation  product  is 
easily  reducible,  is  used  as  absorbent,  and  is  subsequently 
mixed  with  the  cathode  liquid  and  heated  to  expel  the 
ammonia  and  regenerate;  the  original  electrolyte.  Suit- 
able anode  liquids  are  solutions  of  iodine  or  of  manganic 
sulphate;  obtained  by  electrolysis  oi  potassium  iodide  or 
manganese  ammonium  sulphate,  respectively. — A.  S. 


Oas  washer ;  Centrifugal  - 


Berlin-Anhaltische  Maschin- 


enbau-A.-G.     Ger.    Pat.    264,049,    Aug.    25,    1912. 

The  washer  consists  of  a  column  through  which  passes  a 

(  ■  ntral    vertical    rotating   shaft.      The   column   is   divided 

into  superposed  chambers  by  partitions,  each  of  which 

has  a  central  annular  well  in  which  a  propeller  rotates. 
The  blades  of  the  propeller  have  uneven  edges  and  are  so 
formed     that     they     raise    the;    washing    liquid    and     thin 

project    it    outwards  in   different    directions.     The  inner 

walls  of  th'-  wells  are  lower  than  the  outer  ones,  so  that 
th"  washing  liquid  overflows  towards  the  centre.  The 
v.  i  long  liquid  is  introduced  at  the  top  of  the  column  and 
I  In-  gM  at  th'-  bottom.      A.  S. 

<:ih     washer.      Berlin-Anhaltische      Ma8chinenbau-A.-G. 

Ger.  I'at.  2<;»,o.><>.  Oct.  26,  19)2. 

Is-   apparatus  of   the   type   in    which   the    washing  liquid    i 

■  li  tnbuted,  by  means  of  a  form  of  bucket-wheel,  over 
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washing  devices  (screens,  etc.)  within  a  rotating  drum, 
dams  are  arranged  in  the  buckets  to  retard  the  outflow 
of  the  liquid  and  to  ensure  that  it  is  evenly  distributed 
during  both  the  upward  and  downward  movements  of  the 
buckets. — -A.  S. 

[Mineral]  Oils  contained  in  waste  cleaning  ind  polishing 
materials ;  Recovery  and  simultaneous  purification  of 
the .     E.  Sack.     Ger.  Pat.  265,198,  Oct.  7,  1911. 

The  material  is  extracted  with  benzene,  petroleum  spirit, 
or  the  like,  and  the  solution  of  the  oil  is  treated  with  caustic 
soda  solution  (5 — 10  per  cent.  NaOH)  or  solid  alkalis  or 
alkaline  substances.  After  allowing  to  settle,  the  solution 
of  the  oil  is  separated,  filtered  and  the  solvent  distilled 
off.  Calcium  sulphate  may  be  added  to  the  solution  before 
filtration,  or  saponifiablc  substances  or  other  substances 
capable  of  subsequently  facilitating  filtration,  may  be 
added  before  the  treatment  with  alkali. — A.  S. 

Coal  briquettes;    Manufacture  of - 


-.  B.  Gratz,  Berlin. 
Eng.  Pat.  6910,  March  20,  1913.  Under  Int.  Conv., 
Nov.   19,  1912. 

See  Fr.  Pat.  455,348  of  1913  ;  this  J.,  1913,  936.  Refer- 
ence is  directed,  in  pursuance  of  Sect.  7,  Sub-sect  4,  of  the 
Patents  and  Designs  Act,  1907,  to  Eng.  Pats.  819  of  1873, 
4650  of  1878,  11,218  and  13,675  of  1901,  25,853  of  1902, 
9136  of  1907,  and  3189  of  1908.— T.  F.  B. 

Peat  and  similar  products  ;    Process  for  treating  [removing 

water    from] .     The    International    Nitrocren    and 

Power   Co.,    Ltd.     Fr.    Pat,    456,958,    April   22,    1913. 
Under  Int.  Conv.,  May  1,  1912. 

See  Eng.  Pat.  10,370  of  1912  ;  this  J.,  1913,  590.— T.  F.  B. 
Fuel ;   Method  and  apparatus  for  making  and  treating 


The  Vitrified  Coal  Co.,  Ltd.  Fr.  Pat.  458,669,  June  2> 
1913.     Under  Int.  Conv.,  Nov.  8.   1912. 

See  Eng.  Pat.  25,698  of  1912  ;  this  J.,  1913,  819.— T.  F.  B. 

Gasifying  fuels,  especially  finely  divided  fuels  ;    Process  for 

-.     F.   C.    W.    Timm.     Fr.    Pat,   458,503,   May   28, 

1913. 

See  Eng.  Pat.  3035  of  1913  ;   this  J.,  1913,  936.— T.  F.  B. 

Ammoniacal  and  sulphur  compounds  from  gases  ;  Processes 

for   extracting .     J.    W.    Cobb.     Fr.    Pat.    458,788, 

June  3,  1913.     Under  Int.  Conv.,  June  4,  1912. 

See  Eng.  Pat.  13,141  of  1912  ;  this  J.,  1913,  971.— T.  F.  B. 

Combustible  liquid;     Process  for  producing  a .     E.H. 

Vidstrand,  H.  B.  Hultgren,  and  N.  F.  Hulteren,  Stock- 
holm. Eng.  Pat.  17,919,  Aug.  6,  1913.  Under  Int. 
Conv.,  Aug.  7,   1912. 

See  Fr.  Pat.  457,174  of  1913  ;  this  J.,  1913,  1001.— T.  F.  B. 

H  ydrocarbon   oils  ;     Conversion   of  heavy into    lighter 

hi/drocarbons.  C.  J.  Greenstreet,  Webster  Groves,  Mo., 
U.S.A.  Eng.  Pat.  16,452,  July  13,  1912.  Under  Int. 
Conv.,  May  13,  1912. 

See  Fr.  Pat.  446,475  of  1912 ;  this  J.,  1913,  203.— T.  F.  B. 

Paraffin;     Production    of   translucent,    uniformly-coloured 

.     J.  v.  Rijn  v.  Alkemade,  Balik  Papan,  Borneo. 

U.S.  Pat.  1,076,000,  Oct.  14,  1913. 

See  Eng.  Pat.  18,925  of  1912  ;  this  J.,  1913,  902.— T.  F.  B. 


IIb.— DESTRUCTIVE  DISTILLATION  ; 
HEATING;    LIGHTING. 

Patents. 

Distillation  of  materials  containing  cellulose  ;     Process  of 

destructive .     Holzverkohlungs-Industrie     Akt.-Ges. 

First  Addition,  dated  April  26,  1913  (under  Int.  Conv., 
Mar.  10,  1913),  to  Fr.  Pat.  455,345,  Mar.  10,  1913  (this 
J.,  1913,  937). 

The  wood,  before  being  carbonised,  is  cut  into  very  small 

pieces. — G.  W.  McDi 


Meiler-kilnfor  the  carbonisation  of  wood  and  peat.     M.  Fritz. 
Ger.  Pat.  265,041,  Aug.   31,   1911. 

The  kiln  comprises  a  scries  of  adjacent  chambers  with 
openings,  which  can  be  closed,  in  the  division  walls.  The 
working  can  thereby  be  conducted  more  nearly  continu- 
ously, the  charge  in  one  chamber  being  ignited  by  the 
burning  charge  in  an  adjacent  chamber  through  the 
opening  in  the  division  wall. — -A.  S. 


Heating  liquids  by  the  combustion  of  a  combustible  gas  ; 

Apparatus  for .     G.  A.  H.  Meier,  Levallois-Perret, 

France.     Eng.  Pat.  23,523,  Oct.  15,  1912.     Under  Int. 
Conv.,  Oct,  16,  1911. 

Water  is  forced  through  an  ejector  nozzle  placed  in  the  con- 
stricted neck  of  a  tube  into  which  the  flame  from  a  burner 
is  drawn  by  the  ejector  action.  Preferably  the  burner 
directs  the  flame  into  a  cylindrical  part  of  the  tube  behind 
the  ejector  nozzle. — A.  T.  L. 


Gaseous  combustion  ;  Heating  by and  furnaces  tlierefor. 

C.  D.  McCourt  and  Bonecourt  Surface  Combustion, 
Ltd.,  London.  Eng.  Pats.  23,536,  Oct.  15,  and  24,294, 
Oct.  24,  1912. 

The  invention  relates  to  the  heating  of  annealing  or  melting 
furnaces  of  the  reverberatory  and  open-hearth  types  by 
the  process  of  "  surface-combustion  "  described  in  Eng. 
Pats.  25,808  and  29,430  of  1909,  4364  of  1910,  and  19,490 
of  1912  (this  J.,  1910,  1448;  1913,  936).  The  furnace  is 
provided  with  a  "  heater  "  comprising  a  slab  or  block  of 
refractory  material  formed  with  troughs  packed  with  the 
porous  material  in  which  surface  combustion  takes  place, 
the  heater  being  provided  with  ducts  for  the  supply  of 
the  combustible  mixture  to  the  troughs.  The  "  heater  " 
may  be  built  into  the  furnace  and  is  arranged  to  present  a 
large  surface  for  absorbing  radiant  energy  from  the  com- 
bustion products  and  radiating  it  to  the  charge  in  the 
furnace  directly  or  after  reflection  from  the  walls  or  roof. 
In  one  arrangement,  the  troughs  are  formed  in  the  floor 
of  the  furnace,  the  material  to  be  heated  being  supported 
a  little  above  the  level  of  the  porous  layers.  The  "  heater 
may  be  carried  on  a  trolley  which  runs  on  the  floor  of  the 
furnace.  In  another  arrangement,  the  "  heater  "  is  sup- 
ported in  the  roof  of  the  furnace  by  firebrick  arches,  the 
combustion  products  passing  below  the  hearth  and  serving 
to  heat  the  air  for  combustion  in  tubular  recuperators. 
Or,  the  troughs  of  porous  material  may  be  arranged  in 
each  end  of  the  floor  of  the  furnace,  the  radiant  heat 
being  reflected  on  to  the  charge  from  the  roof.  The  air 
or  gas,  or  both,  may  be  preheated  as  described  in 
Eng.  Pat.  6732  of  19l2'(this  .1.,  1913,  782).- A.  T.  L. 


Heating  of  various  materials  ;    Kiln  for  Ho   ><<jul<tr . 

Leflaine  et  Cie.  Fr.  Pat.  468,447,  -May  15,  1913. 
Trucks  carry  the  materials  slowly  through  a  tmuul  kiln. 
divided  into  three  parts  by  doors  which  allow  the  peerage 
,.f  the  trucks.  The  heating  is  effected  by  gas  burners 
in  the  central  portion  and  the  two  end  portions  serve 
respectively  one  as  a  preheater  and  the  other  as  a  cooler. 
The  air  for  the  combustion  of  the  lm-  passes  first  through 
a  channel  beneath  the  kiln  where  it  comes  in  contact 
with  the  wheels  and  Hat  bottom,  of  the  trucks  and  k<  i 
to  cool  them  whilst  its.lf  becoming  preheated     W.  H.C. 

Metal  flam  nts  ;    Manufacture  of .     Pope's  H<  ctrk 

Limp  Co  .  Ltd.,  London.     Prom  •  '.  Trenaen,  <  ologne, 
Germany.     Bug.  Pat,  22,6 18,  Oct.  :t.  1912. 
Tnr  filaments  are  drawn  odd  from  a  sintered  mixture 
of  tungsten  and   thorium   (or   thorium   compounds)   ■ 
tainin.;..pto3  irrc-nt.   1*1  the  la...,.     The  drawn; 
effected  without    preliminary    treatment    of    the   nr.tcri.l. 
The  electrical  resistance  of  the  filament!  is  stated  ...  be 
20  dot  »  nt.  less  than  that  of  similarly  pr<  oared  tungsten 
,il„mcnts.     (Reference  is  dnected I  to  ring    frat     MM  and 

24  17't  of    L906   and    I  vll.7    oi    I'M  1  :    this   J„    IW7,    .t^ 

1912,   HK7.)-W.  K.  !■'.    1' 
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Arc   light   sheweda*.    Gtebr.    Siemens    and    Co.,    Berlin. 
j    Put   Tins.  .March  26,   IMS.    Under  Int.  Conv., 
.March  28.   1912. 

458,042 of  1913  ;  this  J.,  1913.  937.— T.  F.  B. 

An-latnp  electrode.  G.  M.  Little,  Pittsburgh,  Assignor 
to  westinghouse  Electric  and  Manufacturing  Co. 
I   B    Pet.  1,075,484,  Oot.  14.  1913. 

Bng.   Pet.  66  of  1903  ;   this  J.,  1908,  678.— T.  F.  B. 

trade  \Jor  ore  lamps].    J.  L.  R.  Heyden,  Schenectady, 
Assignoi  to  General  Electric  Co.,  New  York.     U.S.  Pat. 
1,075,713,  Oot  U.  1913. 
-       Bng.  Pat.  18,689  of  1912  ;  this  J.,  1913,591.-  T.  F.  B. 

Metal  [tungsten]  filaments.     C   A.   Hansen.  Schenectady, 
Assignor   to   General    Electric   Co.,   New    York.     U.S. 
1,076  563,  Oot.  14.  1913. 

Ske  Bag.  Pit.  21,605  of  1906  ;  this  J..  1907,  1131.— T.F.B. 


III.— TAR  AND  TAR  PRODUCTS. 

AcetyUne  ,      Pyogenic    condensation    of .     R.    Meyer 

and  A.  fanzen.     Bar.,  1913,  46,  3183—3199. 

Experiments  similar  to  those  previously  described  (this 
J..  1912,  033),  but  using  a  larger  and  more  efficient 
apparatus  consisting  of  three  furnaces  heated  respectively 
to  GOO'.lioO0,  and  800°  C.  The  yield  of  tar  varied  from 
27  to  57  ]>er  cent,  of  the  weight  of  acetylene  used.  In  all 
ebowJ  0  kilos,  of  tarry  product  have  been  obtained.  The 
new  products  isolated  are  ph"nanthrene.  acenaphtheno  and 
small  quantities  of  styrole  and  hexylene.  The  last-named 
-u>f>tanee  has  not  yet  been  recognised  as  a  common 
intrredient  of  orainary  coal  tar.  The  union  of  acetylene 
and  hydrogen  cyanide  to  form  pyridine  bases  has  been 
again  confirmed.  By  passim.'  ammonia  and  benzene  vapour 
through  an  electrically  heated  tube  aniline  has  been 
obtained.  Some  of  the  aniline  was  further  condensed 
to  earbosole,  and  a  certain  quantity  of  bcnzonitrile 
was  formed  by  the  action  of  hydrogen  cyanide  from 
the  decomposition  of  aniline,  on  unchanged  aniline, 
C,B  .b:\  =  C,HvCN  +  NH,.     It    was    not    found 

possible  to  obtain  any  phenolic  substances  from  acetylene 
or  benaene  and  water,  or  from  aniline  and  water. — \V.  H.  !'. 


nd  coal-tar  " bases."     U.S.  Customs  decisions. 

Oil.  Paint,  and  Drug  Rep.,  Nov.  3,  1913.   [T.R.] 

Tmk   Board  of   I ".>.  Appraisers  have  sustained  another 

protest  relating  to  the  classification  for  duty  of  rosaniline. 

The  imp  laimed  duty  should  base  been  assessed 

at  the  rv'i    of  20  pet  cent,  ad  vol.  under  paragraph   16, 

S  Act  of  1909.     In  harmony  with  a  previous  decision 

the     Board     overruled    the    collector's    assessment    of    30 

[wr  cent.  '///  vol.,  and  upheld  the  contention  of  the  pro- 
t  patent. 

In   a  decision   bonded   down   by  the    Board   of   C.S. 
era]  Appraiser!  it  was  held  that  products  or  prepara- 
tion-, of  '  o.il  tar,  known  ,  and  which,  after  being 
or  dissolved  in  acid-  are  u-i-d  in  dyeing  fabi 
not  coal-tar  colours  or  dyes.     It  i-  held  that  then 

mmercial  understanding  of  the  wordi     cool-tar 
eolour-  or  d  includes  such   I  therefore  the 

merchandise  in  question  is  subject  to  duty  at  the  rate  ,,\ 
su  per  cent.  ,tri  ,.«/..  under  the  provisions  of  paragraph  l~>. 
Tariff  Act  r,f  \<Mt'.<,  for  all  otln-r  products  or  preparation 

of  coal  tar.  not  colour-  or  dye,,  and  not  medicinal.     The 

protest   wj-  ad.    The   merehandi  ■     ed 

f  :',()  [kt  cent,  mi  ,„i.  under  paragraph  l">  of 

Tariff   A't    of    1909,    uniler   the    provision    for  coal  i.i 

I  dy        The  claim  on  the  port  of  the  importei 

w*n  for  duty  at   the  rate  of  20  pet  cent,   under  the  same 
/raph  for  '■II  other  products  or  preparation.^  Df  ".a  I 
r  dyes  and  not  medicinal." 


Patents. 

2.3-[Hydr]oxynaphtho:c     acid ;      Manufacture     of     vitro 

arylides     of .     A.     G.      Bloxam,     London.     From 

Chem.-Fabrik  Griesheim-Elektron,  Frankfort  on  Maine, 
Germany.     Eng.  Pat.  13,237,  June  7,  1913. 

Owing  to  the  high  temperature  necessary,  the  yield  of 
pure  nitro-anilides  of  2.3-hydroxynaphthoic  acid  by 
heating  the  aoid  with  a  nitraniline  ana  treating  with  a 
uehydrating  agent,  is  very  small.  It  is  now  founci  that 
almost  quantitative  yields  of  the  desired  products  are 
obtained  by  treating  the  nitro-arylamine  salt  of 
2.o-hydroxynaphthoic  acid  with  a  dehydrating  agent, 
in  presence  of  an  indifferent  solvent  or  suspending  agent. 
For  example,  188  parts  of  finely  ground  2.3-hydroxy- 
naphthoic  acid  and  135  parts  of  powdered  m-nitraniline 
are  suspended  in  1200  parts  of  toluene,  the  mixture  is 
heated  to  60° — 70' C,  and  00  parts  of  phosphorus  tri- 
chloride are  gradually  added,  with  stirring  ;  the  mixture 
is  boiled  under  a  reflux  condenser  until  evolution  of 
hydrochloric  acid  has  ceased,  when  water  and  sodium 
carbonate  are  added  to  produce  an  alkaline  reaction, 
and  the  toluene  is  expelled  by  means  of  steam.  The 
residue  is  filtered,  washed,  and  dried.  The  resulting 
?n-nitranilide  melts  at  245° — 246 '  C.  When  the  nitro- 
arylides  are  reduced,  amino-arylidcs  are  obtained,  which 
possess  the  power  to  combine  with  two  mols.  of  a  diazo 
compound,  so  long  as  no  other  substituent  in  the  arylido 
residue  prevents  this.- — T.  F.  B. 

Aldehydes  and  carboxylic  acids  of  the  anthraquinone  series. 
Act.-Ges.  f.  Anilinfabr.  Fr.  Pat,  456,768,  April  16, 
1913.     Under  Int.  Conv.,  Oct.  28  and  Nov.  19,  1912. 

The  methyl  group  of  methylanthraquinonc  derivatives 
can  be  oxidised  to  the  aldehydic  group  by  means  of 
manganese  dioxide  in  presence  of  sulphuric  acid  ;  farther 
action  of  the  same  oxidising  agent  converts  the  aldehydic 
group  into  the  carboxylic  group.  By  starting  with  a 
dimethylanthraquinone  it  is  possible  to  obtain  successively 
the  monoaldehyde,  the  dialdehydo,  the  aldehyde- 
carboxylic  acid,  and  finally  the  dicarboxylic  acid. 
Example.  A  mixture  of  256  parts  of  4-chloro-l -methyl - 
anthraqninone  and  200  parts  of  precipitated  manganese 
dioxide  is  added  to  2500  parts  of  concentrated  sulphuric 
acid  :  the  temperature  rises  and  is  kept  at  about  40°  C. 
until  the  reaction  is  finished,  when  the  product  is  poured 
into  water.  The  small  quantity  of  carboxylic  acid  former  is 
extracted  by  means  of  alkali,  and  the  residue,  consisting 
of  4-chloro-l-anthraquino:ie-aIdehyde,  is  purified  by 
dissolving  in  a  solution  of  sodium  bisulphite  and  pre- 
cipitating with  mineral  acid.  The  aldehyde  melts  at 
210°  C.  If  a  mixture  of  128  parts  of  the  Vhloromcthyl- 
anthroquinone,  174  parts  of  90  per  cent,  manganese 
dioxide,  and  1300  parts  of  80  to  95  per  cent,  sulphuric 
acid  be  submitted  to  a  temperature  of  about.  60°  C, 
4-chloro-anthraqnir.opc-l -carboxylic  acid  (m.  pt.  229°  C.) 
is  obtained  as  the  principal  product. — T.  F.  B. 

Anihraquinone,  series;    Process  for  preparing  nitrogenovi 

condensation   products    of  the .     Farbwerke    vorm. 

Meister,     Lucius,    und    Bri'ming.     Ger.    Pat.    265,725, 
Oct.  5,  1912. 

Amivoantmraquinones  are  melted  with  naphthols  in 
presence  of  zinc  chloride  at  a  temperature  about   200°  ('. 

(Veil-defined    condensation    products    are    obtained,    in 

which  two  mols.   of  naphthol   are  united  to  one  mol.   of 

aniinoantbroquinone,  with  separation  of  three  mols.  of 
r.--T.  F.  B. 

Phenols;     Process  for   nitil.uK/   jioh/hydric from    chloTO 

substitution  products  of  aromatic  hydrocarbons.    ('.    II. 

Torley  and  < ).  .Matter.      Fr.  Pat,  458,130,  April  23,  1913. 

Abohatio  polychloro  compounds  an-  converted  into  the 
corresponding  polyphenols  by  heating  with  water  under 

nrej     the    presence   of   alkali    facilitates   the   reaction, 

and  the  time  necessary  is  considerably  reduced  by  tie 

of   metallic  copper  or  other  Catalyst    .       for  example,    LOO 
parts  of  /;  diehlorolH-n/.cne  are   heated   with  70    paits    of 
dram    hydroxide    in    aqueous    solution,    in    present 
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copper,  at  a  temperature  of  300° — 350°  C.  for  five  hours. 
The  resulting  liquid  furnishes,  on  crystallisation,  70  parts 
of  quinol,  as  well  as  a  small  quantity  of  its  phenyl  ether. 

— T.  F.  B. 

N-Alkyl-p-phenylenediaminesulphonic   acids;     Process  for 

preparing .     Chem.    Fabr.    vorm.    Weiler-ter-Meer. 

Ger.  Pat.  264.927,  May  24,  1912. 

A  free  ^-nitroso  compound  of  a  secondary  or  tertiary 
aromatic  amine,  of  the  type,  NO.R.NRjR.,  (where  R  is  a 
phenyl  radical  or  a  homologue,  Rt  is  hydrogen,  alkyl,  or 
aralkyl,  and  R:>  alkyl  or  aralkyl)  is  treated  with  a  normal 
alkali  sulphite,  and  the  resulting  solution  is  heated  with 
a  mineral  acid. — T.  F.  B. 

Tar  acids  ;  Process  for  the  manufacture  or  recovery  of . 

I.  and  S.  McDougall  and  F.  Howies.     Fr.  Pat.  458,857, 
.June  5,  1913. 

See  Eii2.  Pat,  8323  of  1912;  this  J..  1913,  821.— T.  F.  B. 

Preparing  oil  mixture*  suitable  for  use  us  lubricating, 
impregnating,  or  coating  materials.  Ger.  Pats.  265  598 
and  265.600.     See  XII. 


IV.— COLOURING  MATTERS  AND  DYES. 

Indigo  ;    The  products  of  decomposition  of in  the  vat. 

H.  Ehrhardt.     J.  Soc.  Dyers  and  Col.."  1913,  29.  321— 
322. 

The  decomposition  of  indigo  which  goes  on  hi  a  zinc 
bisulphite- lime  vat,  and  which  may  amount  to  as  much 
as  29-8  per  cent,  in  84  hours,  is  shown  to  result  in  the 
formation  of  anthranilic  acid,  which  was  found  both  in  the 
sediment  of  the  vat  and  also  in  the  indigo  obtained  by 
oxidation  of  the  filtered  vat  :  it  was  isolated  from  the 
extracts   bv  diazotising  and  combining   with  ^-naphthol. 

—J.  B. 


Diphenylethylene  leuco-bases  and  dyestuffs.  VII.  Action 
of  methyl-  and  ethyl-magnesium  iodides  on  Michler's 
ketone.  P.  Lemoult.  Comptes  rend.,  1913,  157,  724 — 
726. 

Fecht  (Ber.,  1907,  40,  3893)  claims  to  have  isolated  the 
carbinol,  CH,.C(OH)(Dm),  [Dm  =  C6H4.X(CH3);!],  as  a  pro- 
duct of  the  interaction  of  Michler's  ketone  and  methyl- 
magnesium  iodide.  The  author  has  repeated  Fecht's 
experiments  and  finds  that  the  chief  product  is  the  com- 
pound, CH2  :  C(Dm)„  together  with  small  quantities  of 
a  polymeride  <>f  this  compound,  and  of  two  compounds 
melting  at  227°  and  274°  C.  respectively.  These 
bodies  do  not  contain  oxygen  and  the  author  was  unable 
to  detect  the  presence  of  the  carbinol.  Wit h  ethyl- 
magnesium  iodide  the  sole  reaction  product  was  the 
compound,  CH3.CH :  C(Dm)2,  a  yield  of  90  per  cent,  of 
the  theoretical  quantity  being  obtained.  It  is  concluded 
that  the  substance  supposed  by  Fecht  to  be  the  carbinol 
was  really  a  mixture  ;  the  transient  blue  colour  attributed 
by  him  to  the  carbinol  is  produced  also  with  the 
compounds,  CH,  :  C(Dm),  and  CH3.CH  :  ('(Dm),.— A.  S. 

Anilinoquinotu  and  its  azine  derivatives.  F.  Kehrmann 
and     M.     Cordone.     Ber.,     1913,     46,     3009—3014. 

The  authors  do  not  agree  with  Willstatter  that  the  labile 
form  of  o-benzoquinone  is  colourless,  but  find  that  the 
two  forms  are  dimorphic  modifications  of  the  same  sub- 
stance, the  stable  form  being  red,  the  labile  light  green. 
When  the  light  green  ether  solution  of  o-benzoquinone  is 
filtered  into  petroleum  ether,  the  gradual  decolourisation  of 
the  solution  is  noticed  as  the  coloured  crystals  are  formed. 
Also  the  glacial  acetic  acid  solution  of  the  red  compound  is 
dichroie,  appearing  olive  green  in  thin  layers,  red  in  thick 
layers.  Both  forms  are  therefore  represented  by  the 
dfketone  formula.  Different  anilides  of  o-benzoquinone 
are  formed  according  to  the  conditions  of  the  reaction. 
The  trianilide  is  formed,  together  with  some  dianilidc. 
when  an  appropriate  mixture  of  pyrocatechol  and  aniline 


is  oxidised  with  silver  acetate  in  glacial  acetic  acid  solution 
at  the  ordinary  temperature.  The  dianilide  is  proved  to 
be  the  4.5-derivative,  giving  with  o-phenylenediamine  the 
2.3-dianilinophenazine,  and  with  o-aminodiphenylamine 
the  2.3-dianilinophenvlphenazonium  (2-anilinophenvlapo- 
safranine),  identical  with  that  of  Fischer  and  Hepp  (this 
J..  1896,  192).  The  production  of  the  latter  compound 
in  this  way  is  the  first  synthesis  of  a  dyestutf  of  the  indulino 
series  from  an  o-quinonc  and  an  o-diamine  by  the  azonium- 
condensation.  Anihno-hydroxyquinonc  was  also  pre- 
pared, and  from  it,  by  "condensation  with  o-phenylene- 
diamine. 2-hydroxy-3-anilinophenazinc,  and  by  condensa- 
tion with  o-aminodiphenylamine,  2-hvdroxvphenvl- 
aposafranino. — J.  B. 

Constitution  and  colour.     III.     F.  Kehrmann.     Ber.,  1913. 
46.  3036—3040. 

When  a  coloured  substance  of  basic  character  is  combined 
with  an  acid  or  metallic  halogenide,  the  colour  change 
which  takes  place  is  usually  a  deepening  of  the  shade  in 
those  cases  where  the  union  takes  place  with  the  chromo- 
phore  itself,  e.g.,  the  pale  yellow  phenazine  gives  an 
orange  yellow  hydrochloride,  phenanthrenequinone  an 
orange-red  nitrate,  red  indamine  a  blue  hydrochloride, 
and  the  orange  diaminofuchsonimine  gives  magenta. 
When  the  formation  of  the  salts  of  coloured  substances 
having  unsaturated  chromophores  is  accompanied  by  a 
change  of  colour  in  the  reverse  direction  (to  the  light  end 
of  the  spectrum),  it  is  probable  that  a  change  takes  place 
in  the  nature  of  the  chromophore,  e.g.,  a  chango  from  the 
ortho-  to  the  para-quinonoid  form.  For  instance  the  red 
aposafranone  and  the  red  rosindone  are  para-  while  their 
orange  salts  are  ortho-quinonoid.  Yellow  pheno-naphth- 
oxazone.  which  gives  red  salts,  probably  retains  its  para- 
quinonoid  structure.  This  theory  also  explains  why  the 
colour  and  reactions  of  the  azoxazine,  thiazine  and 
safranine  dyestuffs  in  strongly  acid  solution  resemble 
those  of  the  ortho-quinonoid  azoxonium,  azthionium  and 
azonium  dyestuffs,  whereas  in  neutral  or  weakly  acid 
solution  they  are  para-quinonoid,  providing  the  necessary 
amino-  or  hydroxy-group  is  present  in  the  para-position. 
The  effect  of  the  position  of  the  auxochrome  group  on  the 
colour-intensity  is  shown  in  the  hydro  xynapbthoquinonee, 
those  in  which  the  hydroxy  groups  are  in  the  benzenoid 
ring  being  much  more  deeply  coloured  then  those  in  which 
they  are  in  the  quinonoid  ring. — T.  R. 

Patents. 

Sulphide  dnest  tiffs  and  process  for  making  them,  Act. -(;«■*. 
f.  \nilinfsbr.  First  Addition,  dated  April  28.  1913.  to 
Fr.  Pat.  436.373,  Nov.  14.  1911.  Under  Int.  Com.. 
June  14.  1912. 

In  place  of  using  4-hydroxydiarylamine  derivatives  for 
preparing  sulphide  dyestuffs  as  in  the  principal  patent 
(this  J.,  1 91 2,  426).  it  is  now  proposed  to  empto]  derivatives 
of  4-hydroxydiarylamine  containing  sulphur  in  ■  position 
ortho  to  the  imino  group,  and  not  having  a  free  hydroxy] 
oi  nulphonic  group  in  the  position  4'.  Such  derivatives 
are  4-hydroxythiodiphenylamine,  p-hydroxy-p'-methj  I 
tbJodiphenylamine,3»-hydroxythiophenyl-o-  or  -j-naphthyl 
amine,  etc.     T.  F.  B. 

Vat  dyestuffs  of  (he  anthraquinone  series  and  process  for 
making  ihem.     Soc.  pour  ['Industrie  Chimique  a  Bale. 
Fr.   Pat.  456,196,  May  21,   1913.     Under   Int.  Conv., 
June  13  and  Nov.  It',.  1912. 
See  Ger.  Pat.  2)1,567  of  1912:  this  J.,   1913.  K22.      Pro- 
ducts which  appear  to  be  identical  with  those  obtained 

by    nitration,    are    prepared    by    treating    the    sulphonated 

methylbenzanthronea  with  oxidia'ng  agente.     T.  F.  B. 

Black  colouring  matters  for  animal  fibres,  and  processes  for 
obtaining  th>,n.     R.  VldaL     Fr.  Pat    i  koj    B, 

1912. 
'I'll  i.  condensation  products  of  m    and  /(diamine-*  dew  nU-d 
in  Fr.   Pftt.  391.46.")  and  its  Addition  [this    I  .   1906,   ll'tO; 
1909,  1246)  can  be  oombined  with  phenoKo  compounds  to 
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form  complex  intermediate  products,  convertible  by 
oxidation  into  bUok  colouring  matters.     For  example,  the 

condensation  product  from  two  mols.  of  a  ^-diamine  and 
one  mol.  of  a  w-dirmfai"  may  be  combined  with  two  mols. 
of  phenol,  cresol.  or  naphtbol,  or  with  one  or  two  mols.  of 
a  ilipheno)  or  a  dihydroxynaphthalcne.  The  condensation 
is  effected  by  be* ting  in  neutral  solutions  or  in  presence 
of  alkali  carbonates.  Solutions  of  the  resulting  products 
produce  black  shades  on  animal  fibres  pre\  iously  impreg- 
nated with  an  alkali  bichromate  or  other  oxidising  agent. 

— T.  F.  B. 

to   J  i/, -tuff*    especially   suitable  for   making   lakes; 

Process  for   producing .     Chem.    Fabr.    Grieshcim- 

Elektron.     Fr.  Pats.  468,619  and  453,650,  May  30  and 
SI,  1913.     Under  Int.  Conv.,  Feb.  S  and  6,  1913. 

(1)  The  disulphonic  acid  obtained  by  treating  ?r<.-diehloro- 
benzidine  ( XH4 :  CI— 1  :  3)  with  fuming  sulphuric  acid 
at  about  120*C,  is  tetrazotised  and  combined  with  two 
imils.     of     2-naphthol-3.6-disulphonic     acid.     The    lakes 

Crepared  in  the  usual  manner  from  this  dyestufi  are 
lui<h  red  in  colour  and  fast  to  light.  They  arc  bluer 
and  purer  in  shade  than  those  produced  from  unsulphonated 
didiloroln-nzidine    and    2-naphthoI-3.6-disulphonic    acid. 

(2)  m-ToIidine  (NH,  :  CH3=1  : 3)  is  converted  into  a 
di-ulphonic  acid  by  treatment  with  fuming  sulphuric 
acid  at  120°  C.  When  this  is  tetrazotised  and  com- 
bined with  2-naphthol-3.6-disuIphonie  acid,  bluish  red 
lake-;  -imilar  to  those  described  in  the  foregoing  patent, 
are  obtained.— T.  F.  B. 

nopkenolt  nnd  diselenides  of  the  anthraquinone  series  ; 

Prist**    for    preparing .     Farbenfabr.     vorm.     F. 

Bayer  und  Co.     Oer.  Pat.  234,941,  July  27,  1912. 

BlLnroranrOLS  or  diselcnidcs  of  anthraquinone  or  its 
derivatives,  are  obtained  by  treating  negatively-sub- 
stituted anthraquinone  derivatives  with  alkali  selenides 
or  polyselenidcs.  Compared  with  anthraquinone- 
m-re.'tptans,  the  anthraquinone-seh'nophenols  dye  deeper 
■hades.  The  products  may  be  used  as  dyestuffs  or  as 
intermediate  dyestufi  products  (see  also  Or.* Pat.  256,667  ; 
:hi-  J.,  1913,  417).--T.  F.  B. 

In •>>-.',   dyestuffs  for  wool;    Manufacture   of  yellow 


Wooldyt    ',f  th<   anthraquinc  %;     Yellow .     P. 

i,    Vohwinkel,   Assignor   t,,    Parbenfabr! 
and   Co.,    Rlberfeld  <•■  rmanv      r  8 

'I.  I'D.-',. 

1    '  i'-N  •  »l.i  .1  .  1913, S66.     T.  F.  & 


Vat  [anthracene]  dye.  P.  Thomaschewski,  Vohwinkel, 
Assignor  to  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.  U.S.  Pat.  1,076,329,  Oct.  21, 
1913. 

See  Qer.  Pat,  248,169  of  1911  ;  this  J.,  1912,  767.— T.  F.  B. 


Disazo    dyestuffs;     Process   for    producing 


A.  <;.  Btoxam,  London.  From  Act. -Gee.  f.  Anilit.fabr., 
Berlin.     Bog.  Pat.  4261,  Feb.  19,  1913. 

Fr.  Pat.  454, 'HI  of  1913  ;  this  J.,  1913,  863.— T.  F.  B. 

dyestuffs  .     Process  foi   producing .     Farbenfabr. 

vorm.  F.  Bay)  r  und  Co.  Second  Addition,  dated  April 
5.  1913,  t..  Fi.  Pat.  102,030,  April  I  1,  1909.  Under  Int. 
Coot.,  April  15,  1912. 

Bog,  IV    9367  of  1912  ;  this  J.,  1913,  418.--T.  F.  B. 

dyestuffs;    i'nsrss  for  producing .     Farbenfabr. 

vorm.  F.  Payer  and  ('•>.  Fr.  Pat.  453,761,  April  16, 
1913.     Under  Int.  Conv.,  April  20,  1912. 

B»l  122 of  1912 ;  thi   J.,  1913,862.     T.  F.  B. 

■  iff*        Procexj,  for   prod  Farbenfabr. 

vorm.  F.  Bayer  and  Co.  Ft.  Pat.  45^,374,  May  26, 
1913.     Under  [at.  Conv.,  .May  31,  1912. 

Pat.  19,843  of  1912;  tide  J.,  1913,93a     T.  F.  p.. 

»/'„.'wWy,  </,///.  ,„.  ./„/,/,  ,„  ,r„,,r  ■    process  for  producing 
rhenfabr.  vorm.  F.  Bayer  und  Co      Fr    Pal 
II,  H»I3.      Under  Int.  Conv.,  Juno  7,  1912. 

Pat.  I3,110of  1913;  thkJ.,  1913, 90S.— T.  P.  P.. 


-.  Chem. 
Fabr.  Giiesheim-Elektron.  First  Addition,  dated 
March  27,  1913.  to  Fr.  Pat,  444,608,  June  4,  1912. 

See  Eng.  Pat.  7673  ot  1913  ;  this  J.,  1913,  786.— T.  F.  B. 

Vat    dyestuffs    of  the   anthraquinone    series ;     Process  for 

producing — .     Chem.  Fabr.  Giiesheim-Elektron.     Fr. 

Pat,  458,760,  May  24,  1913.     Under  Int.  Conv.,  Sept.  17, 
1912. 

See  Eng.  Pat.  12,152  of  1913  ;  this  J.,  1913,  906.— T.  F.  B. 

Xilrobenzenc  diazonium  derivatives ;    Process  for  making 

stable .     0.   N.   Witt,     Fr.   Pat,  458,493,  Mav  27, 

1913.     Und«r  Int.  Conv.,  Aug.  2,  1912. 

See  Eng.  Pat.  11,290  of  1913  ;  this  J.,  1913,  821.— T.  F.  B. 


V.— FIBRES;    TEXTILES;    CELLULOSE; 
PAPER. 

Sulphite    cellulose    digesters    for    experimented    pvr poses. 
A.  Frohberg.     Wochenbl.  Papierfab.,  1913,  44,  4069. 

In  performing  sulphite  digestions  of  wood  in  the  laboratory, 
the  results  are  liable  to  be  vitiated  by  the  catalytic  action 
of  the  metal  fittings  of  the  digester  on  the  sulphurous  acid, 
whereby  much  sulphuric  acid  is  formed  and  the  con- 
sumption of  sulphurous  acid  is  increased  ;  at  the  same 
time  a  brown  discolouration  of  the  pulp  is  produced. 
Brown  discolouration  is  also  produced  by  the  formation 
of  a  muddy  deposit  in  the  liquor,  and  the  chips  of  wood 
become  incinsted  with  calcium  sulphate.  An  examination 
of  such  a  mud  showed  71-8  per  cent,  of  inorganic  and  28-2 
per  cent,  of  organic  matter  ;  from  the  dried  mud  7-7  per 
cent,  of  sulphur  and  sulphur  compounds  were  extracted, 
the  orgaric  matter  consisting  of  cymene  and  mercaptans. 
All  metallic  fittings  of  bronze  or  lead  shoula  be  silver-  or 
platinum-plated.  Possibly  porcelain  or  vulcanite  fittings 
might  be  employed.  The  digester  should  be  lined  with 
porcelain  tiles,  oe  glazed  inside  with  a  good  acid-proof 
enamel.  Enamelled  oigcstcis  with  a  steam  jacket  answer 
very  well  for  indirect  heating ;  steam  coils,  unless 
silvered  or  platinised,  are  to  be  avoided.  For  heating 
brick-lined  digesters,  an  enamelled  double-walled  heating 
plate  may  be  built  into  the  bottom  of  the  digester. 
Digesters  might  be  constructed  to  revolve  on  an  axis  at 
right  angles  to  their  main  axis ;  brick-linct  digesters 
could  than  be  adapted  for  heating  with  live  steam. — J.  F.  B. 


Cellulose  ; 


Sarcharification  of  - 
46,   2995 


2998. 


H.  Out.     Ber.,  1913, 


A  (.Kirn  ism  of  the  recent  paper  of  Willstatter  and  Zech- 
meister  (this  .).,  1913,  822).  'it  is  stated  that  in  order  to 
furnish  exact  proof  of  the  quantitative  saccharification  of 
cellulose  to  dextroses  determinations  of  the  reducing 
power  and  optical  rotation  are  insufficient  ;  it  is  necessary, 
especially,  to  show  that  the  dextrose  is  not  admixed 
with  unfermentable  reversion  products.  The  conversion  of 
cellulose   quantitatively   into   dextrose    by   means   of  con 

centrated  hydrochloric  acid,  except  possibly  in  solutions 
of  very  low  cellulose  concentration,  is  regarded  as  very 
improbable  and  it  is  pointed  out  that  the  use  of  hydro- 
chloric acid  for  the  purpose  was  suggested  as  far  back  as 

ihko    (Qer.    Pat.    11,886);     It   is    further   claimed    that 

>>  I  and  Wilkening  (this  J.,  1910,  688)  obtained  a  yield 
of  «H) — 95  per  cent,  of  the  theoretical  quantity  of  dextrose 
from  cellulose  by  hydrolysis  with  sulphuric  acid,  not  only 
fiVy — X"?  per  cent,  aH  stated  by  Willstatter  and  Zechmeister. 

— A.  S; 
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Cl.  V.— FIBRES;  TEXTILES;   CELLULOSE;   PAPER. 


Km,:; 


New  variety  of  Canadian  golden  flax.     Oil,  Paint,  and  Drug 
Rep.,  Nov.  3,  1913. 

At  a  recent  horticultural  show  at  Winnipeg,  C.  L.  Kane 
of  Lethbridge,  Alberta,  exhibited  a  golden  flax  grown 
from  some  seeds  of  white  blossomed  flax  found  in  Montana. 
Tested  for  oil  value,  it  showed  44-38  per  cent,  ether 
extract,  compared  with  32  to  39  per  cent,  for  brown  flax. 
It  matures  two  weeks  earlier  than  the  common  kind  and 
threshes  out  from  19  to  26  bushels  to  the  acre.  Experi- 
ments with  this  variety  in  Montana  were  not  so  successful 
as  in  Alberta,  but  Saskatchewan  farmers  report  great 
success  with  it. 

Sulphuric  acid  in  nitrocellulose.     Piest.     See  XXII. 


Patents. 

Vegetable  fibres  ;    Process  of  treating .     N.    Beljaeff, 

Puschkino,  Russia.     Eng.  Pat.  15,581,  July  5,  1913. 

Raw  bast  fibres,  e.g.,  flax  fibres,  are  subjected  to  alcoholic 
fermentation,  generally  with  beer-yeast,  for  about  24 
hours,  then  bleached  by  steeping  for  about  the  same 
period  in  a  5  per  cent,  solution  of  sodium  peroxide,  and 
after  steeping  for  about  an  hour  in  a  25  per  cent,  solution 
of  acetic  acid,  are  finally  bleached  for  about  24  hours  in  a 
5  per  cent,  solution  of  sodium  peroxide.  The  proportions 
may  be  varied  to  suit  the  nature  of  the  fibres  and 
dilute  sulphuric  or  hydrochloric  acid  may  be  sub- 
stituted for  the  acetic  acid,  also  other  bleaching  agents 
such  as  hypochlorites,  for  the  sodium  peroxide. — J.  F.  B. 


Bast  fibres  (flax,  hemp,  jute,  etc.) ;   Process  of  simultaneous 

subdivision,   disintegration   and    bleaching    of .       L. 

Dewolf-Wante.     Fr.  Pat.  458,289,  May  23,  1913. 

Bast  fibres,  e.g.  jute,  are  immersed  for  a  short  time  in  a 
mercerising  bath  of  caustic  alkali  containing  an  oxidising 
agent  such  as  sodium  hypochlorite,  hydrogen  peroxide  or 
sodium  peroxide,  perborate,  etc.  or  potassium  permangan- 
ate. The  fibre  may  be  subjected  to  a  preliminary  bleaching 
i.e.treatment  with  one  of  these  oxidising  agents  before  treat- 
ment in  the  mercerising  bath.  To  any  or  all  of  the  baths 
may  be  added  a  soap  or  product  of  the  group  of  oxidised 
oils  (sulphoricinates),  and  such  a  soap  or  else  an  emulsion 
of  a  fatty  substance  with  a  halogenated  derivative  of  a 
hydrocarbon  may  be  employed  as  a  finishing  bath. — J.  F.  B. 

Wood  and  other  fibrous  materials  ;    Method  and  apparatus 

for    digesting .     J.    C.    W.    Stanley,    Santa    Cruz, 

Cal.,     Assignor     to     Stanley     Paper     Fibre     Co.,    San 
Francisco,  Cal.     U.S.  Pat,  1,075,795,  Oct.  14,  1913. 

The  fibrous  material  is  immersed  in  a  disintegrating 
solution  and  a  heating  agent  is  admitted  into  the  interior 
of  the  mass  which  is  heated  until  digestion  is  complete. 
The  solution  is  drained  off,  concentrated  and  compressed 
air  is  then  admitted  to  the  digester  above  the  mass  of 
digested  material,  whereby  the  excess  of  solution  remain- 
ing in  the  mass  is  pressed  out.  Compressed  air  may  also 
be  employed  for  rapidly  discharging  the  mass  of  digested 
material  fiom  the  digester.  The  heating  arrangement 
consists  of  a  vertical  central  steam  pipe  with  other  per- 
forated pipes  branching  out  therefrom  at  different  heights, 
and  a  condenser  connected  with  the  bottom  of  the  vertical 
pipe  into  which  the  solution  is  ultimately  drained. — ).  F.  B. 

Cellulose-containing  materials  ;  Manufacture  of  a  cattle- 
food,  with  simultaneous  recovery  of  cellulose,  resin,  etc, 
from .     J.  Konig.     Ger.  Pat,  265,483,  Feb.  15,  1912. 

Wood,  especially  the  wood  of  conifers,  is  heated,  if 
necessary  under  pressure,  first  with  dilute  alkalis,  chiefly 
ammonia,  and  then  with  dilute  mineral  acid,  or  first  with 
acid  and  then  with  alkali,  as  far  as  possible  in  stoichio- 
metrical  proportions.  The  residue  is  subjected  to  the 
usual  bleaching  process,  and  the  spent  liquors  are 
evaporated,  either  separately  or  together,  and  with  or 
without  addition  of  other  substances  suitable  for  use  au 
cattle-food.     (See  also  this  J.,  1913,  939.)— A.  S. 


Sulphite-cellulose    waste    lyes  ;     Process   for    utilising    the 

fermentable     and     reducing     carbohydrates     in for 

obtaining  alcohol  or  a  reducing  agent.  H.  B.  Landmark. 
Fi.  Pat.  456,871,  April  19, '  1913.  Under  Int.  Conv., 
April   19,    1912. 

The  sulphite  liquor  is  treated  with  skimmed  milk  and 
dilute  sulphuric  acid,  heated  until  the  casein  is  precipitated 
and  filtered.  The  filtrate  is  treated  with  more  sulphite 
liquor  and  sulphuric  acid,  and  heated  in  order  to  hydro  lyse 
the  lactose.  The  product  may  be  used  as  a  reducing  agent, 
or  neutralised  and  fermented".  Whey  may  be  substituted 
for  skimmed  milk,  and  is  added  to  the  whole  of  the 
sulphite  liquor  at  once,  since  no  casein  is  precipitated. 

— L.  E. 

Viscose  ;   Process  for  the  coagulation  of  and  regeneration  of 

cdlulose  from  solutions  of .     J.  E.   Brandenberger. 

Fr.  Pat.  457,633,  July  17,  1912. 

Solutions  of  viscose  are  coagulated  by  the  action  of 
carbon  dioxide  (e.g.,  washed  flue  gases  containing  5 — 15 
per  cent.  C02)  and  the  coagulum  is  subsequently  decom- 
posed by  steaming  to  regenerate  the  cellulose.  The 
method  may  be  employed  in  the  manufacture  of  artificial 
threads  or  films  by  squirting  the  viscose  in  an  atmosphere 
of  flue  gases,  or  in  the  coating  of  paper  or  fabrics  by 
exposing  the  coated  material  to  the  action  of  such  gases. 

F.  B. 


Nitrating  machines  :  Process  for  nitrating,  and  unwinding 
the  reel  of  paper  in  centrifugal  — ■ — .  M.  Delpv.  Fr. 
Pat.  458,558,  May  29,  1913.  Under  Int.  Conv.,  dune  1, 
1912. 

The  reels  of  paper  situated  above  the  basket  of  tho 
centrifugal  nitrating  machine  are  unwound  by  the  force 
of  jets  of  the  nitrating  acid  directed  obliquely  against 
one  or  both  surfaces  of  the  paper.  Two  reels  may  be 
mounted  ovei  one  machine. — J.  F.  B. 


Plastic  materid  enclosed  between  two  cellulose,  films  and 
method  of  manufacture.  J.  E.  Brandenberger.  Fr. 
Pat.  458,638,  May  31,  1913. 

Two  bands  of  cellulose  film  are  led  over  two  cylinders 
mounted  in  adjustable  juxtaposition,  which  may  be 
heated.  The  fluid  or  pasty  plastic  material  (gelatin, 
resin,  oil,  paraffin  wax,  caoutchouc,  etc.)  is  fed  into  the 
trough  formed  by  the  juxtaposition  of  the  two  cylinders 
and  is  carried  forward  by  the  moving  webs  of  cellulose 
film,  which  are  thus  cemented  together  by  a  layer  of  tin- 
plastic  material.  The  compound  film  is  led  over  a  series 
of  drying  cylinders  and  reeled.— J.  V.  B. 

Paper  ;  Process  of  bit  aching  fibre*  for  the  manufacture  of 
.     A.  Lannoye.     Fr.  Pat.  457,(Kiti.  Feb.  22.  1913. 

Under  Int.  Conv.'.  Feb.  18,  1913. 

Papkk-makinc  pulp  is  fed  continuously,  together  with  a 
quantity  of  bleach  liquor  generally  not  exceeding  three 
times  the  dry  weight  of  the  pulp,  into  a  kneading  machine, 
in  which  the  pulp  is  disintegrated  and  brought  into 
intimate  contact  with  the  Btrong  bleaching  liquor.     The 

bleached  pulp  is  discharged  continuously.      J.  K.  B. 

Cellulosic  eaters;  Manufacture  of—  .  rL  Dreyfus, 
Basle,  Switzerland.      Eng.  Plat.  20362,  Sept.  12,  1912. 

See  Additions  of  Aug.  .">  and  Sept.  16,  1912,  to  fr.  Pat. 
132,046  of  1911;  this  .1..  1913,  283,  420.  Reference  i- 
directed  to  Eng.  Bats.  19,330  of  1906,  2t;.C,.->7  of  1909, 
20  977  and  20,978  of  1911,  and  21,378  and  22,646  of  1912. 

T.  l-\  B. 

Cellulose;     Process  ft*    preparing   talmtiomi   of wM 

sulphuric  acid  wad  for  Uu  production  of  ceUuiom  prodmeU 

from   such   solutions.     K.    Bed,    Brussels,     bag     I 

4<t(i(i,  Feb.  27,  1913      Under  Int.  Oonv.,  .lime  |u.    I«»l_'. 
BmGer;  Pat.  259,248  of  1912;  tin    .1  .  [913.661      T.  K.  B. 
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Cl.  VI.— BLEACHING;* DYEING;   PRINTING;   FINISHING. 


[Nov.  29,  1913. 


Cellulose  acetate  :    Manufacture  of .     Safety  Celluloid 

Ltd     It.    Pat.   468,283,  May   22,    191S.     Under 

Int.  I 'on  v..  July  S.    1912. 

-       Bng.  I'.it.  15,888 of  1912  ;  this  J..  1913,  192.—  T.  F.  B. 

Process  uf  making  roads.     [C's,    of  sulphite-cellulose  wash 
lues.]     U.S.    Pata    1,076,866   and    1,075,857.     See  IX. 

Treating    umsU    sulphite    liquor    and    [tanning]    compound 
obtained  therefrom.     U.S.   Pat.   1,075,918.     See  XV. 

taring  anhydrides  and  chlorides  of  fatty  acids,  especially 
for  making  cellulose  esters.     Addition  to  Fr.  Pat.  448,342. 
-       W. 


VI.-BLEACHING  ;  DYEING  ;  PRINTING  ; 
FINISHING. 


Bleaching  ;    The  dynamics  of , 

Soo.   Trans..   1913.   103. 


s.  H.  Higgins.    Chem. 
1816—1821. 


The  author  has  studied  the  rate  of  exhaustion  of  extremely 
dilut-  solutions  of  bleaching  powder  in  contact  with  a 
lar.  if  brown  linen  cloth.    51  sq.  dm.  of  linen  cloth, 

prepared  by  boiling  with  water  under  pressure,  were  placed 
in  a  beaker  with  750  c.c.  of  water,  and  10  c.c.  of  bleaching 
powder  solution  (sp.  gr.  1-04)  diluted  with  1  litre  of 
r.  After  two  minutes.  10  c.c.  of  the  dilute  liquor 
wire  withdrawn  and  titrated  with  iV/500  thiosulphate 
r  adding  potassium  iodide  and  acidifying.  Samples 
wire  thus  examined  at  intervals  of  5  minutes  until  the 
bleach  liquor  ceased  to  act.  The  chlorate  value  of  the 
liquor  was  deducted  as  a  constant  correction  from  each 
titiation.     The  results  showed  that  the  velocity  coefficient, 

calculated  by  the  formula        log    ^^  ,  was  practically  a 

constant.  Hence  it  Ls  concluded  that  the  exhaustion  of 
the  hypochlorite  by  the  colouring  matter  Ls  a  unimolecular 
reaction,  that  i«,  the  oxygen  is  produced  directly  from  the 
re  hypochlorite  present  m  the  solution.  Similar 
raaaJts  were  obtained  when  the  experiment  was  performed 
with  bleach  liquor  in  presence  of  lime  water  and  in  presence 
of  dilute  hydrochloric  acid, the  other  conditions  being  the 
same.  The  unimolecular  nature  of  the  reaction  was 
further  confirmed  by  the  study  of  the  rate  of  exhaustion 
m  contact  with  cotton  cloth  dyed  with  indigo.— J.  F.  B. 

ttic  tod'i  intended  for  m*  ret  rising  ;   Necessity  of  specify- 

mij   n    maximum    in  ret  iit/u/i    of  Carbonate    in    commercial 

.    J.  Doninelli.     Rev.  Gen.   Mat.   Col.,    1913,   17, 

202     204. 

The  custom  of  valuing  commercial  caustic  soda  on  the 

[total  alkalinn  trie  strength  (percentage  of  Na2()) 

may  operate  very  adversely  to  the  purchaser  when  the 

i  i-  required  for  mercerising  cotton.     Sodium  carbonate 

absolutely  devoid  of  mercerising  action  upon  cellulose 

and  th<-  inclusion  of  tins  alkali  in  the  alkalimetric  value  of 

th<-  lost  to  the  merceriser.     The 

anthor  the  fixation  of  a  maximum  limit   (<.>/.. 

1*60  J"  r  r«n'.;  for  thii  impurity  and  ;i    proportional   allow- 
in  the  price  when  thk  limit  i~  exceeded.     It  is  also 
specify  a  limit  for  tin-  percentage  of  sodium 
chloride  in  electrolytic  caustic  soda,  since  Hfibner  (this 
■>..  !  -   ha-  shown  that  the  presi  ncc  of  large  proper- 

an  inhibitive  mflnence  on  the  mercerising 
action  of  «odium  hydroxide.— J.  K.  B. 

Silt;    Sf/mr   nates  on   tl<<   dyeing  of .     R.    Werner. 

/•  it  ,  1912,  24.  161     166. 
Tjif.  author  adv  i  u-<-  in  -ilk  dyeing  of  only  such 

■     ff*    a-    jh,-8'--h    tin-    m     ■<•    '     I,   u,.         to   light. 

When  allronnd  fastness  is  required  the  mordant  dyestuffs 
but  th'ir  appuV  difficult  in  the  pro- 

>f  mode  shades.     Of  vat  fly    tnfft  only  those  ol 
th/-  me  clasH  can  \»-  need,  and  even  here  the  di 

advantage   of  t]  'ic  soda  can  only  be 

partial!]  .,,.■  by  additions  to  the  bath  (e.g..  of 

water gbw, ete.),  and  by  keepingthe  val  dilut..     Working 


details  are  given  for  the  application  of  Algol  Yellow  R 
to  silk.— J.  B. 

Straw  and  bast  dyeing.     A.   Winter.     Farber-Zeit.,   1913, 
'24,  457—460. 

Before  dyeing  very  thorough  wetting  out  of  the  material 
is  necessary  to  ensure  good  penetration,  hard  straws  (e.g., 
rye)  requiring  more  care  in  this  respect  than  soft  straws 
(e.g.,  wheat,  barley  and  oats).  Bleaching  is  necessary 
when  light  shades  are  to  be  dyed  and  hydrogen  peroxide 
and  sulphur  dioxide  are  the  usual  agents.  Bleaching 
powder  can  also  be  employed.  When  a  better  bleach  is 
required  than  that  given  by  peroxide  alone,  this  Ls  followed 
by  a  treatment  with  "  Blankit  "  ( hydros ulphite).  For 
loose  straw,  basic  dyestuffs  are  specially  recommended,  also 
the  "alum"  dyestuffs.  These  are  dyed  with  3  to  5  per 
cent  of  acetic  acid  or  2  per  cent,  of  alum  and  2  per  cent,  of 
acetic  acid.  The  material  Ls  entered  cold  and  the  dyestuff 
is  added  last.  Dyeing  requires  3  to  4  hours  at  70°  C. 
Acid  dyes,  dyed  without  addition  or  with  5  to  10  per  cent, 
of  acetic  acid,  are  recommended  for  material  which  is 
penetrated  with  difficulty,  dyeing  being  effected  at  the 
boil  for  from  2  to  6  hours,  according  to  the  hardness  of  the 
water.  Substantive  dyestuffs  all  dye  straw  without 
addition  or  in  a  neutral  bath  containing  Glauber's  salt,  the 
material  being  introduced  at  o0°  C.  and  dyed  foi-  1  hour  at 
the  boil.  This  method  is  recommended  for  straw  hats  as 
the  cotton  stitching  is  dyed  at  the  same  time  as  the  straw. 
Two-colour  effects  arc  now  obtained  by  spray  printing.  An 
unlimited  number  of  effects  can  be  obtained  in  this  way. 
and  it  Ls  also  suitable  for  discharge  work  with  hydro- 
sulphite,  coloured  discharges  being  obtained  in  the  usual 
way.  A  typical  discharge  is  made  from  150 — 300  grms.  of 
Hyraldite  CW  extra  (sodium  formaldehyde-sulphoxyl- 
ate),  100  grms.  of  zinc-white,  480  grms.  of  water  and 
20  grms.  of  wheat  starch,  the  mixture  being  warmed  to 
70°  C.  for  15 — 20  minutes,  cooled,  and  mixed  with  100 
grms.  of  egg-albumin  (1  :  1). — J.  B. 


Products  of  decomposition  of  indigo  in  the.  vat.    Ehrhardt. 

See.  IV. 

Patents. 

Dyeing  machine.  The  Fsarski  Dyeing  Machine  Co.  Second 
Addition,  dated  April  5,  1913,  to  Fr.  Pat.  436,936, 
Nov.  28,  1911  (this  J.,  1912,  430;    1913,  134). 

The  dyeing  machine  described  loc.  cit.  is  provided  with 
receptacles  containing  samples  of  the  material  under 
treatment,  which  can  be  withdrawn  from  time  to  time 
and  their  shade  examined.  These  receptacles  are  small 
cylinders  provided  with  perforations  in  the  top,  similar  to 
those  in  the  cover  of  the  machine,  and  with  a  spring  at  the 
bottom  which  presses  against  the  mass  of  material  in  the 
machine  and  keeps  the  contents  of  the  sample-carrier  in 
position.  The  sample-carrier  fits  into  a  boss  in  the  cover 
of  the  machine,  and  the  circulating  liquid  passes  through 
the  sample  in  the  receptacle  at  the  same  time  and  in  the 
same  manner  as  it  passes  through  the  mass  in  the  machine. 

-—>.  F.  B. 

Bleaching  ;  A  pparatusfor and  for  preparing  bleaching, 

deodourising,  and  disinfecting  solutions.  0.  Sumner,  St. 
.Margarets  on  Thames,  Assignor  to  The  International 
Bleachers'  Corporation,  Ltd.,  London.  U.S.  Pat. 
1,076,873,  Oct.   14,  1913. 

SH  Bng.  Pat.  15,321  of  1912  ;  this  .1.,  1913,  288.— T.  F.  B. 

Bleaching  ,  Apparatus  for and  for  preparing  bleachingi 

deodourising,  and  disinfecting  solutions,  ().  Sumner 
Fr.  Pat.  458,787,  June  3,  1913.  Under  bit,  Conv., 
July   1,    1912. 

S«  Kng.  Pat.  lf.,321  of  1912  ;  this  .1.,  1913,  288.-  T.  F.  B, 

Videt  sli/ide*  on  Cotton    fibre   [by  means  of  azo  dyestuffs]; 

Process    for     producing .      Farhcnfabr.     vorm.     P. 

Haver  und  Co.  Fr.  Pat.  468,610,  Mav  30,  1913.  Under 
Int*.  Conv.,  June   13,   1912. 

8n  F.t-L'.  Pat.  14,150  of  1912  ;  this  J.,  1913.  300.-   T.  F.  Bi 
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Dyeing  furs,  hairs,  feathers,  and  analogous  articles  ;  Process 

for .     Act.-Gcs.  f.  Anilinfabr.     First  Addition,  dated 

April  28,  1913,  to  Fr.  Pat,  445,880,  July  8,  1912.     Under 
Int.  Conv.,  Oct.  19,  1912. 

See  Ger  Pat.  262,692  of  1912  ;  this  J.,  1913,  941.— T.  F.  B. 

Grey  shades  in  printing  on  fabrics  ;    Process  for  producing 

full .     Farbenfabr.  vorra.  F.  Bayer  und  Co.     First 

Addition,    dated   May   2,    1913,   to   Fr.    Pat.    453,799, 
Jan.  30,  1913.     Under  Int.  Conv.,  May  13  and  30,  1912. 

See  Ger.  Pats.  258,979,  259,293,  and  260,848  of  1912  ;  this, 
J.,  1913,  654,   749.— T.  F.  B. 

Printing  colour.     Berger  und  Wirth.     Fr.    Pat.   458,646, 
May  31,  1913.     Under  Int.  Conv..  Dec,  24,  1912. 

SEEEng.Pat.l2,567ofl913  ;  this  J.,  1913,  1007.—  T.  P.  B. 

[Bleaching  compound.].     Composition  of  matter.     U.S   Pat 
1,075,663.     See  VIT. 


VII.— ACIDS;  ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Hydrochloric  acid ;  Purification  of  [removal  of  arsenic] — 
by  refrigeration.  G.  A.  Le  Roy.  Read  before  the 
Chicago  Refrigeration  Congress ;  through  Chera.  Trade 
J.,  November  1,  1913,  435. 

The  arsenic  frequently  present  in  commercial  hydro- 
chloric acid  is  often  removed  on  the  industrial  scale,  as 
sulphide.  To  avoid  the  objections  to  this  process  a 
freezing  method  is  suggested.  The  gas  prepared  in  the 
usual  way  is  first  dried  by  washing  with  sulphuric  acid, 
silghtly  cooled,  and  then  passed  through  a  brine  circu- 
lating refrigerator,  which  condenses  the  arsenious 
chloride.  The  arsenious  chloride  is  drawn  off  from  the 
lower  part  of  the  condor ser,  and  the  HC1  passed  into 
water  as  usual.  It  is  claimed  that  other  impurities,  as 
Fe,  Se,  SO*,  and  S03  are  also  removed  in  the  refrigeration. 

Iron  pyrites  ;  New  method  for  the  determination  of  sulphur 
in— — .  E.  Martin.  Monit.  Scient.,  1913,  111,  Nov., 
686—688. 

The  ground  sample  (0-5  grm.)  is  treated  with  aqua  regia 
(25  c.c.)  and,  after  several  hours,  sodium  chloride  (1  grm.) 
is  added  and  the  mixture  evaporated  to  dryness.  The 
residue  is  treated  with  hydrochloric  acid  (4  c.c),  50  c.c. 
of  boiling  water  are  added,  and  then  sodium  carbonate 
(4  grms.)  in  small  portions  at  a  time.  The  filtered  solution 
is  made  neutral  to  methyl  orange  and  boiled  to  expel 
carbon  dioxide.  60  c.c.  of  barium  hydroxide  solution 
(45  grms.  per  litre)  and  some  phenolphthalein  are  added, 
carbon  dioxide  is  passed  through  until  the  colour  is  just 
discharged,  the  precipitate  filtered  off,  washed  with 
warm  water,  and  the  filtrate,  after  cooling,  titrated  with 
N/2  hydrochloric  acid.  1  c.c.  of  a?id  is  equivalent  to 
0008  gim.   „f  sulphur.— G.  W.  McD. 

Iron    pyrites;     Analysis    of .     E.     Martin.     Monit. 

Scient.,  1913,  111,  Nov.,  688—689. 

Finely  giound  pyiites  (3  grms.)  is  mixed  with  sulphur 
(2  grms.),  and  a  mixture  of  alkali  carbonates  (8  grins.), 
and  heated  in  a  covered  porcelain  crucible  for  J  hour. 
The  crucible  and  contents  are  transferred  to  a  beaker 
containing  400  c.c.  of  water  and  20  c.c.  of  hydrochloric 
acid.  After  standing  for  some  hours,  crystallised  sodium 
acetate  (20  grms.)  is  added.  On  filtration  and  washing 
wi*h  acetic  acid  saturated  with  hydrogen  sulphide,  the 
metals  are  retained  upon  the  filter  as  sulphides  and  are 
separated  in  the  ordinary  manner. — G.  W.  McD. 

Phosphate  fields  of  South  Carolina.  ;    A  report  on  th< 


W.  H.   Waggaman.     Bull.   U.S.  Dent.  Agric,  No.    18, 
1913.     12  pages. 

The  present  unfavourable  position  of  the  South  Carolina 
phosphate  industry  is  due  to  the  exhaustion  of  the  more 
accessible  deposits  and  the  discovery  of  higher  grade 
phosphates   in    Florida   and    Tennessee.     The   output    of 


S.  Carolina  increased  from  12,262  tons  of  phosphate 
rock  in  1868  to  618,569  tons  in  1893,  and  then  steadily 
decreased  to  169,156  tons  in  1911.  Most  of  the  rock 
nuned  at  present  is  used  locally  in  the  manufacture  of  acid 
phosphate  (superphosphate),  the  high  cost  of  production 
(3-46  dollars  or  14s.  5d.  per  ton)  prohibiting  exportation. 
Contrary  to  general  opinion  the  deposits  are  far  from 
exhausted,  but  the  somewhat  heavy  overburden  of  soil 
(sand,  clay,  and  calcareous  mud)  on  much  of  the  land 
would  render  working  unprofitable  until  more  efficient 
mining  methods  are  devised.— A.  S. 

Sodium   acetate.  ;    Two  isomeric  forms  of   anhydrous 


D.  Vorlander  and  O.  Nolte.  Ber.,  1913,  46,  3199—3213. 
The  authors  have  confirmed  the  statements  of  Miller 
and  Green  (J.  phys.  Chem.  1909,  649  and  655)  that  the 
anhydrous  salt  and  not  a  lower  hydrate  is  formed  on 
heating  sodium  acetate  trihydrate  'above  58°  C,  or  bv 
cooling  the  molten  trihydrate.  This  salt  is  also  obtained 
by  dehydrating  the  trihydrate  at  low  temperatures, 
and  is  not  identical  with'  the  anhydrous  salt  obtained 
by  dehydrating  at  over  200°  C,  or  by  melting  the  anhydrous 
salt  and  allowing  to  cool.  Sodium  acetate  I.,  "stable 
above  198°  C,  is  probably  nionoelinie.  Sodium  acetate 
II.,  stable  below  198°('.".  is  rhombic.  Owing  to  tho 
slowness  of  the  change  the  form  1.  can  be  preserved 
for  a  long  time  at  the  ordinary  temperature.  The  tran-i- 
tion  from  trihydrate  to  the  form  II.  and  solution  takes 
place  at  58-2°  C.  On  crystallising  from  boiling  absolute 
alcohol  the  form  II.  separates,  whether  I.  or  II.  has 
been  dissolved.  The  new  form  II.  is  a  much  better 
condensing  agent  and  takes  up  water  more  readily  than 
I.,  so  that  when  sodium  acetate  is  required  for  use  in 
organic  preparations  it  is  better  not  to  fuse  the  anhydrous 
salt  as  is  usually  recommended  but  to  dehydrate  at  12(1 '- 
160°  ('.— W.  H.  P. 

Ammonium   peroxide.     J.    D'Ans   and    ().    Wedig.     Ber.. 
1913,  46,  3075—  3070. 

Bv  leading  dry  ammonia  into  a  solution  of  pure  hydrogen 
peroxide  in  pure  ether  at — 10°  C,  crystals  of  the  substam  e 
NH4HOo  separate,  but  on  further  action  they  disappear 
and  a  heavy  oily  liquid  separates.  The  ammonium 
hydrogen  peroxide  can  be  separated  pure  and  melts  at 
14°  C.  The  oily  liquid  can  be  solidified  at  about  — 10°  (.'.. 
and  the  crystals  may  be  washed  with  ether  at  a  low 
temperature  in  a  specially  constructed  apparatus.  Am 
unweighed  quantity  consumed  equivalent  quantities  of 
sulphuric  acid  and  of  potassium  permanganate,  which 
shows  that  this  substance  is  true  ammonium  peroxide. 
(NHJJ),.  It  begins  to  evolve  ammonia  at  — 10  CL, 
yielding  ammonium  hydrogen  peroxide,  and  melts  al 
— 2°  ('.  It  dissolves  slightly  in  ether  and  can  lie  crystal 
lised  unchanged. — W.  H.  !\ 

Antimony  piiitasulpliide  ;  Analysis  of 


I'tz.   (jiminii- 
Zeit.,   1913,  28,  126—127. 

The  author  discusses  the  methods  of  analysis  of  antimony 
pentasulphide  ("golden  sulphide")  and  gives  results 
obtained  by  usinu'  tetraohloro-ethylene,  trichloro  ethylene 
and  pentachloro-ethane  instead  of  pure  carbon  bisulphide 
for  the  determination  of  free  sulphur.  The  electrolytic 
method  is  recommended  for  the  determination  of  antimony. 
the  substance  being  dissolved  in  saturated  sodium  sulphide 
solution  and  potassium  cyanide  then  added.     -II.  K.   1'. 

Silicic  ai  id  ;    (iris  of 


H.  Mei  Miami.       Silikat-Zi  its.. 
1913,   1,    186      I  Vi 

Further  experiments  on  the  action  of  solutions  containing 

tungstates  on  silicic  acid  (see  this  .)..  1912,  |076)  have 
shown  that  silicic  acid  gels,  whether  prepared  artificially 
or  in  the  form  of  natural  mineral-  (chalcedony,  opal,  etc.) 
are  attacked  by  such  solutions,  with  formation  of  silico 
tungstic  acid,  whereas  stable  compounds  of  silii  ic  acid. 
such  as  kaolin,  arc  not  acted  upon.      A.  S. 

Colloidal  sulphur  and  s,-l,-n ium  ;     \nr   method  o/  pTSPf 

tionof .     .(..Meyer.     Her..  1918,  46,  9088     3091. 

Powdbbbd  sulphur  or  selenium  i>  dissolved  m  •  few  <-.<-. 

of    hvdra/me    hvdrate.    and    the    resulting    dark  Coloured 
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syrupy  solution  is  poured,  with  vigorous  agitation,  into 
several  litres  of  water.  Tne  colloidal  selenium  solution 
thus  produced  has  ■  deep  red  colour  and  is  very  stable  ; 
it  ean  l>e  boiled  for  a  long  time  without  alteration.  The 
yellowish-white  colloidal  sulphur  solution  is  less  stable. 
The  syrupy  solutions  obtained  at  first  are  not  colloidal 
but  true  solutions,  probably  of  hydrazonium  sulphur  or 
aeleninm  compounds.-  -A.  8. 

Snll  in  British  Columbia.     Min.  and  Kim.  World,  Oct.  25, 

1913. 
As  extensive  bed  of  salt  has  been  discovered  at  Kwinitsa 
(Mile  45,  on  Grand  Trunk  Pacific  Railway)  on  the  Skeena 
river.  So  far  live  holes  have  been  drilled,  some  more 
than  a  mile  from  others,  and  all  have  struck  salt,  at 
depths  varying  from  50  to  250  ft.  About  8  tons  have 
been  secured.  The  principal  salt  wells  of  Canada  are 
situated  in  Western  Ontario.  On  account  of  the  long 
rail  haul  most  of  the  salt  used  in  British  Columbia  is 
imported  from  California.  The  presence  of  salt  beds 
near  Vancouver  is,  therefore,  of  importance. 

Sulphur  iepotita   in   New  Zealand.     Board  of  Trade  J., 

Nov.  6,  1913. 
Important  works  in  connection  with  the  sulphur  deposits 
of  White  Island,  a  mountain  top  jutting  out  of  deep 
water  in  the  Bay  of  Plenty,  are  to  be  taken  in  hand,  and 
for  this  purpose  a  company  has  been  formed,  although 
operations  on  the  island  have  been  carried  on  for  the  past 
eighteen  months.  The  first  shipment  of  sulphur  has  been 
made  and  contained  75  to  80  per  cent,  of  pure  sulphur. 
The  company  expects  to  be  able  to  turn  out,  within  the 
next  few  months,  pore  sulphur  to  the  extent  of  500  tons 
par  month. 

Formation  of  U.S.  National  Radium  Institute.  C.  L.  Par- 
sons. U.S.  Bureau  of  Mines,  Oct.  23,  1913. 
Dr.  Jambs  Douglas  and  Dr.  Howard  A.  Kelly  of  Johns 
Hopkins  University,  Baltimore,  have  bought  27  claims 
><f  mining  land  in  Paradox  Valley,  Colorado,  the  greatest 
radium-bearing  ore  deposit  now  known.  A  National 
Radium  Institute  has  been  formed  by  tho  above  and 
others  to  work  the  carnotitc  deposits  on  the  claims  under 
the  supervision  of  the  Bureau  of  Mines,  which  is  stated  to 
have  devised  a  new  and  cheaper  method  of  extracting 
radium  chloride.  None  of  the  radium  extracted  will  be 
for  sale,  but  the  whole  will  be  used  in  special  clinics  for 
the  treatment  of  cancer  in  the  Memorial  Hospital,  New 
Vork  City,  and  Dr.  Kelly's  hospital  in  Baltimore. 

Patents. 

Sulphuric    arid  ■     .  | p/mrat K4  for    Hi/-    manufacture   of  ■ 


A.     liunkhar.lt.     Ger.    Pat.    2(14,921,    July    12,     1912. 
Addition  to  Ger.  Pat.  259,576. 

D  of  u-ini/  trays  a-  described  in  the  chief  patent 

ft      Pa4       162,682;      this    .1.,     1913,    098),    a    series    of 


reaction  chambers  packed  with  filling  material  is  used 
(see  Fig.).  Each  chamber  is  divided  into  a  gas-inlet  and 
a  gas-outlet  compartment  by  means  of  depending  par- 
titions, /,  /j,  dipping  into  shallow  layers  of  liquid. — A.  S. 

Sulphuric  acid  ;  Manufacture,  of in  a  system  of  towers 

R.  Heinz,  Techn.  Bureau  f.  d.  Chem.  Industrie,  Ges. 
in.  b.  H.     Ger.  Pat.  264,640,  Nov.  1,  1911. 

Interaction  between  gases  containing  sulphur  dioxide 
and  nitrous  vapours  is  effected  in  towers  packed  with 
filling  material  so  arranged  that  the  free  spaces  between 
the  packing  are  alternately  narrower  and  wider  in  passing 
from  the  bottom  to  the  top  of  the  tower.  The  frequent 
changes  of  velocity  in  the  gas  currents  thus  induced  is 
stated  materially  to  accelerate  the  production  of  sulphuric 
acid.  Some  of  the  towers  may  be  only  partly  packed 
with  filling  material  and  between  the  two  end  towers 
there  are  one  or  several  towers  with  no  packing  material. 

— A.  S. 

Hydrochloric    acid    gas;     Manufacture    of   dry from 

sodium  chloride  and  sulphuric  acid.  Saccharinfabrik 
A.G.,  vorm.  Fahlberg,  List  und  Co.  Ger.  Pat,  265,045, 
Feb.  5,  1913.     Addition  to  Ger.  Pat.  186,398. 

By  using  a  retort,  the  upper  part  of  which  is  lined  with 
acid-proof  material  to  below  the  level  at  which  the  fused 
bisulphate  will  stand,  and  the  lower  part  of  which  is  so 
shaped  that  it  affords  sufficient  heating  surface  to  maintain 
the  retort  at  the  necessary  temperature,  it  is  possible  to 
carry  out  the  process  described  in  the  chief  patent  (Fr. 
Pat.  384,727;  this  J.,  1908,  502;  see  also  Ger.  Pats. 
238,570  and  261,411;  this  J.,  1911,  1312;  1913,  826) 
with  sulphuric  acid  of  less  than  90  per  cent,  strength,  for 
example  with  acid  of  concentration  down  to  60°  B.  (sp.  er. 
1-71,  78  per  cent.  H2S04).— A.  S. 

Ammonia-soda  process.  A.  Clemm,  Mannheim,  Germany. 
Eng.  Pat.  16,470,  July  17,  1913.  Under  Int.  Conv., 
Dec.  3,  1912. 

The  ammonium  chloride  lye,  separated  from  bicarbonate, 
is  treated  with  an  electrolysed  solution  of  sodium  chloride, 
which  solution  contains  sodium  hydroxide  and  sodium 
chloride.  After  expelling  the  liberated  ammonia,  the 
residual  liquor  is  again  electrolysed  and  used  afresh  for  the 
same  purpose.  Distillation  apparatus  of  a  continuous 
type  is  described,  in  which  the  mixture  of  lyes  is  mado  to 
follow  an  extended  path,  the  vapour  space  being,  if 
desired,  divided  into  compartments  for  separating 
ammonia  of  different  degrees  of  concentration. — F.  Sodn. 

Alkalis :    Process  for  utilising  natural  rocks  and  obtaining 

by  igniting  rocks  with  lime.     Chem.  Fabr.lRhenania 

and  A.  Messerschmitt.     Ger.  Pat.  264,900,  March  7,  1912. 

The  rock  is  ignited  with  limestone  or  lime,  and  the  product 
is  treated  first  with  a  limited  quantity  of  water  and  then 
with  superheated  steam,  preferably  in  an  autoclave. 

— A.  S. 

Lead  oxide  ;    Production  of and  means  or  apparatus 

employed  therein.  W.  Innes,  Liverpool.  Eng.  Pats. 
15,664,  July  4,  1912,  and  1589,  Jan.  20,  1913. 

.Molten  lead,  maintained  at  constant  level  in  an  oxide 
pot  preferably  of  oblong  horizontal  section,  is  atomised 
by  the  action  of  blades  or  other  stirrers  which  dip  into  the 
metal  or  dross  and  are  made  to  rotate  in  a  plane  other 
than  horizontal.  Blasts  of  heated  air  or  steam,  or  both, 
arc  introduced,  and  the  height  of  the  pot  or  of  an  upcast 
therefrom  is  such  that  the  atomised  material  is  wholly  or 
partly  oxidised  whilst  in  suspension.  A  steel  "wearing 
piece  "  may  he  bolted  to  the  end-wall  of  the  pot,  for 
receiving  the  impact  of  the  metal  dashed  against  the  wall 
by   the  stirrer.      Several  forms  of  the  apparatus  showing 

different  types  of  stirrer  are  described.     V\  Sodn. 


Aluminous  compounds;    Production  of ■ 


-.  H.  Spence, 
\V.  B.  Llewellyn,  and  Peter  Spence  and  Sons,  Ltd., 
Manchester.      Eng.  Pat.  22,590,  Oct.  4,  1912. 

UnciROL'NI)  calcined  coal  measure  or  like  shales  are  digested 
with  sulphuric   EM  id  or   with  acid  solutions  of  aluminium 
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sulphate,  under  conditions  which  prevent  any  material 
precipitation  of  potassium  and  iron  compounds,  whilst 
producing  substantially  neutral  solutions  of  aluminium 
sulphate,  from  which  the  potassium  may  be  subsequently 
removed  in  the  form  of  alum.  As  in  Eng.  Pat.  3085  of 
1912  (this  J.,  1913,  363),  the  digestion  is  preferably 
effected  in  successive  stages,  but  the  less  exhausted  shales 
are  treated  under  conditions  of  specific  gravity  and  tem- 
perature which  prevent  precipitation  of  insoluble  iron  and 
potassium  compounds,  and  the  more  exhausted  shales, 
with  solutions  of  a  lower  specific  gravity  than  would  cause 
precipitation  of  an  iron  salt  soluble  in  water. — F.  Sodn. 


Chrome  alum  ;    Manufacture  of  - 


m. 


[Phosphate]  Minerals  ;  Concentration  of  - 
and  Soc.  Alpine  Maschinenfabrik  Ges 
Pat,  458,625,  May  31,  1913. 

Low-grade  mineral  phosphates  arc  ground,  heated  in  a 
rotary  kiln  to  the  temperature  necessary  to  decompose 
calcium  carbonate,  then  mixed  with  water,  and  the 
solution  of  lime,  calcium  sulphate,  etc.,  decanted  from  the 
insoluble  phosphate. — A.  S. 

Sodium  fluoride  and  aluminium  fluoride  ;    Manufacture  of 

a  double  compound  of with  the  simultaneous  recovery 

of  colloidal  silicic  acid.  Humann  und  Teisler.  Fr.  Pat. 
458,750,  May  21,  1913. 

Alumina,  aluminium  hydroxide,  clay,  kaolin  or  bauxite 
is  treated  with  sodium  silicofluoride  in  presence  of  a  large 
quantity  of  hot  water,  and  in  the  proportions  requisite  for 
the  production  of  a  double  compound  of  the  composition, 
2Al2Fc,6NaF.  After  allowing  to  settle,  the  colloidal 
solution  of  silicic  acid  is  separated  from  the  insoluble 
double  fluoride.  The  latter  is  more  fusible  than  artificial 
cryolite  and  its  use  as  a  substitute  for  that  substance  in 
the  manufacture  of  aluminium,  enamels,  and  opal  glass,  is 
claimed. — A.  S. 

Cyanogen    and    hydrocyanic    acid ;     Preparation    of   gases 

containing from  hydrogen,    nitrogen    und  carbon   or 

carbonaceous  gases  in  the  electric  arc.  Konsortium  fur 
Elektrochemischc  Industrie  Gcs.  m.  b.  H.  Or.  Pat. 
263,692,  July  1,  1911. 

It  has  been  impossible  hitherto  to  prepare;  cyanogen 
compounds    from    nitrogen,    hydrogen,    and    carbon    or 


J.  Hertkorn.     Ger. 
Pat.  265,046,  Oct.  29,  1912. 

A  solution  of  chromium  sulphate  in  water,  or,  in 
sulphuric  acid,  is  treated  with  potassium  sulphate  or 
ammonium  sulphate  or  potassium  or  ammonium  sulphite 
or  bisulphite,  with  or  without  addition  of  a  small  quantity 
of  nitrate  or  nitrite,  and  then  subjected  to  the  action  of 
sulphur  dioxide  under  ordinary  or  increased  air  pressure. 
The  chrome  alum  separates  from  the  solution  in  ruby 
red  crystals. — A.  S. 

[Bleaching  compound']  Matter  ;  Composition  of .     P.  B. 

Mecrbott,  Secaucus,  N.J.,  Assignor  to  J.  T.   Stanley, 
New  York.     U.S.  Pat.  1,075,663,  Oct.  14,  1913. 

A  mixture  of  sodium  perborate  and  boric  acid. — B.  N. 

Calcareous  saltpetre,  potassium  or  magnesium  chloride,  and 

the  like  ;  Apparatus  for  comminuting .     H.  Pauling, 

Cologne,    Germany,     Assignor    to    Southern     Electro- 
chemical Co.     U.S.  Pat.  1,075,722,  Oct,  14,  1913. 

A  mould,  containing  a  block  of  the  material,  is  held 
detachably  in  an  overturned  position  by  clamps  carried 
on  a  frame,  to  which  also  are  attached  cutting  means 
adapted  to  advance  into  the  mould  and  means  for  collecting 
and  delivering  the  particles  cut  from  the  block. — F.  Sodn. 

Carbonitrides  which  evolve  ammonia  on  treatment  with  water 

or    acids ;     Process   for    obtaining .     S.    Peacock. 

Fr.  Pat,  458,168,  May  9,  1913. 

See  Eng.  Pat.  11,390  of  1912;  this  J.,  1913,  699. 
Aluminium  carbonitride  is  similarly  obtained  from 
alumina  at  a  temperature  of  about  1700°  C,  silicon 
carbonitride  from  silica  at  1800°  C,  and  magnesium 
carbonitride  from  magnesia  at  about  1600°  C— T.  F.  B. 

K.  Gerson 
b.   H.     Fr. 


hydrocarbons  in  furnaces  of  the  type  successfully  used  for 
the  electrical  production  of  oxides  of  nitrogen,  owing  to 
the  difficulty  of  maintaining  steady  flame  arcs.  According 
to  the  present  patent  long  steady  arcs  are  produced  and 
maintained  by  introducing  conducting  vapours  of  metals 
or  metallic  compounds  into  the  zone  in  which  the  electrical 
discharge  is  produced. — A.  S. 

Carnallitc  ;    Process  for  the  decomposition  of  crude . 

Konigliche  Berginspektion.     Ger.  Pat.  263,715,  May  15, 
1912.  J 

The  coarsely  crushed  carnallitc  is  placed  in  a  vessel  with  a 
perforated  false  bottom  and  lixiviated  with  water  or  a 
suitable  solution  so  as  to  remove  the  magnesium  chloride, 
leaving  potassium  chloride  in  the  residue.  The  lixiviating 
liquid  is  introduced  below  the  false  bottom  and  discharged 
from  the  upper  part  of  the  vessel.  The  residue  is  then 
treated  with  hot  liquors,  poor  in  magnesium  chloride, 
these  being  introduced  from  above,  and  clear  potassium 
chloride  solution  drawn  off  below  the  false  bottom. — A.  S. 

Salts   separating   at   different   temperatures ;     Process  for 

separating  from     solutions.       F.     Krupp     A.-G. 

Grusonwerk.     Ger.  Pat.  264,899,  July  8,  1911. 

The  solution  is  cooled  progressively  whilst  passing  through 
a  receptacle  divided  into  a  number  of  compartments, 
and  the  products  separating  at  different  temperatures  are 
withdrawn  continuously  and  independently  from  the 
several  compartments  or  from  groups  of  compartments. 
For  example,  a  right-  and  left-handed  screw  conveyor, 
passing  through  all  the  compartments,  may  be  used,  the 
salt  separating  first  being  withdrawn  in  one  direction 
and  that  separating  later,  in  the  other  direction. — A.  S. 

Kicseritc  nearly  free  from  chlorine;    Process  for  obtaining 

from  potash   salt   residues   or   other   minerals.     S. 

Haun.     Ger.  Pat.  265,044,  Feb.  23,  1913. 

The  ki'.sentc  falls  from  a  wash- 
ing drum  into  the  tube,  a, 
which  Ls  closed  below  by  the 
dish,  c.  The  latter  Ls  movable 
vertically  and  its  inner  surface 
is  polished  or  enamelled.  As 
the  material  accumulates,  it 
is  forced  to  the  outer  edge 
of  c,  whence  it  is  discharged 
continuously  by  the  devices,  d, 
on  to  a  conveyor  below.  A 
^  jet  of  water  Ls  delivered  up- 
wards through  the  nozzle,  e, 
to   wa<h  the   kieseritc. — A.  S. 


Magnesium  chloride  from  the  final  Uquors  from  tin  manu- 

facture  of  potassium  salts  ;  Process  for  removing »'« 

the  form  of  magnesium  silicate,     E.   Natho.     Ger.    Pat. 
265,296,  Aug.   10,  1912. 

The  concentrated  liquor  Ls  heated  with  line  Mad  or  the 
like  under  pressure  in  an  autoclave.-    A.  S. 

Dissolving    cni<l<    potash     salts    und    other    rkbstam 

Apparatus  for .     H.   Drcscher.     Ger.    I'ai .  266,678k 

Oct.  10,  1911. 

Tiii':  material  is  conveyed  through  ■  trough,  in  the  opposite 
direotion  to  a  stream  of  the  solvent,  by  means  of  > > I .- 1 •  1 . 
mounted  spirally  On  a  longitudinal  rotating  shaft.      Fixed 

or  rotating  transverse  partitions  may  be  disposed  within 

the  trough.  The  blades  an-  Bhaped  to  form  ^n"|i- 
with  one  side  eut  away  so  that  the  material  after  IxiiiL' 
lifted,  falls  out  of  the  scoop  in  the  direction  in  which 
it  is  being  conveyed  through  the  trough.  In  the  ease  e.f 
heavy  materials,  or  with  a  relatively  short  trough,  each 
■ooop  has  on  its  inner  surface  a  rib  extending  fn>m  the' 
centre'  to  the'  inner  edge,  by  means  of  which  a  port  ion  of  the' 
material  is  discharged  verticalrj  downwards  instead  e>f 
b.  ing  moved  tor  wards.     A.  s. 
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Radioactic  substancts  containing  radium  and  misothoriiim  ; 
■icfiitnitioit   and  separation    of- — — .     Kunheim   und 
Qer.  Pat.  264,901,  .nine  15,  1912. 

In  th<-  concentration  and  separation  of  radioactive  s\ib- 

stances    bj    fractional   crystallisation,    instead    of   using 

the  easily  soluble  chlorides   and   bromides   as   hitherto, 

it  is  proposed  to  use  the  more  sparingly  soluble  (in  the 

cold)  salts  of  the  active  substances  with  acids  the  barium 

of  which  arc  less  soluble  than  the  corresponding 

strontium  ami  calcium  -alt>  either  alone  or  in  the  presence 

of  the  barium  salts.     The  piorates,  bromatep,  and  fcrro- 

oyaoidee  have  proved  particularly  suitable,  and  alcohol, 

..•  acid,  etc.   may  be  used  as  solvents  in  addition  to 

r.      If    both    radium    and    mesothorium    be    present, 

the  latter  separates  first. — A  S. 

Sulphur  and  emlpkala  from   sulphur-oxygen   compounds; 

Manufacture    of .     Farbenfabr.     vorni.     F.     Baver 

und  Co.     tier.   rat.  264,920,  Oct.   16,   1912. 

QovOTtOtn  containing  sulphites,  or  bisulphites,  or  bofh, 
either  alone  or  together  with  thiosulphates,  are  heated 
with  polythionates. — A.  S. 

Sulphur  and  tulpkait*  ;  Manufacture,  of — ■ — by  heating 
sulphite*  undrr  pressure.  Farbenfabr.  vorm.  F.  Bayer 
und  Co.     C.er.  Pat.  205, 107,  Sept.  18,  1912. 

A  mixttrk  of  normal  sulphite  and  bisulphite,  in  solution 
or  in  the  solid  Btate,  dry  or  moistened  with  a  little  water, 
■  heated  under  pressure.  The  sulphites  are  converted 
smoothly  and  completely  into  sulphate  and  sulphur 
according      t<>      the      equation  :        2NaHS03+Na„S03  = 

•  .   -    H"    a.  a 

Oas  reactions  [Production  of  oxides  of  nitrogen] ,     Method 

of    producing by    means    of    electric    flame     arcs. 

Bacwche  Anilin  und  Soda  Fabrik.     C.er.  Pat.  265,413, 
oc.  •;.  1912. 

WHILST  it  is  known  that  higher  yields  of  nitric  oxide  are 
obtained  from  air  enriched  in  oxygen  than  from  atmos- 
pheric air,  the  technical  utilisation  of  this  fact  has  been 
prevented  by  the  high  cost  due  to  the  large  volumes  of 
employed.  According  to  the  present  patent  the 
enriched  gas  i«  introduced  only  at  the  reaction  zone  proper; 
whilst  the  cheaper  and  more  easily  obtainable  gas  is 
supplied  to  the  remainder  of  the  furnace  chamber.  For 
example  in  the  manufacture  of  nitric  oxide,  air  enriched  in 
oxygen,  or  pore  oxygen,  is  supplied  to  the  reaction  zone, 
and  air  t«,  the  round  the  same.     The  apparatus 

i  preferably  of  the  t\pe  in  which  a  lonjj  arc  is  produced 
within  a  tut*-  -.  the  oxygen  or  enriched  air  is  supplied 
in  an  axial  direction  and  atmospheric  air  with  a  whirling 
motion  alonir  the  wall  of  the  tube. — A.  S. 

a  ;     8epawutiou    of from   ejuses   with   which   it   le 

aimixfi     <:.  Claude.     Fr.  Pat.  458,094,  June  24,  1912. 

Whkn    an   electric   discharge    ia    produced    in    a    rarefied 

atmo-phcrc  composed   "f  a   mixture  of  neon  with  other 

he  neon  i-  absorbed  much  more  slowly  than  the 

other  constituents  of  the  mixture,  so  that  finally  a  rarefied 

atmo-ph'-rc   of    practically   pure   neon    is   obtained.     (See 
•:  .    3  .  1911,  73H.)     A.  S. 

GraphiU  ;     Purification    of .     Humann    und    Teialer. 

Fr.  P  •     1 58,441,  Mi     '.»,  1913. 
Thk     finely   ground    crude   graphite    i^    mixed    with   an 
trolyte  furnishing  hydroxyl  ions  in  aqueous     oluticn, 
with  or   without    addition   of  a   protective  colloid   -hi  h   a 
hurt*  d     nnd    the    impurities    are   removed    from    the 

in  tin-  form  of  a  eoDoidal  solution,     for  example 
>hite  i-  around  wit'i  about  H\  times  it-  quantity  of 
wst<  r  whicfa  baa  been  rendered  foeblj  alkaline,  and  the 
mixture  i..  alb,-.  ttle.-    A.  EL 

oj         from   /,)<<>■  r,f  used  graphiU 
rr„r,i,i  |  unarm.     Ger.  Pat.  263,953     lun.-  25, 

■  -' 

Tin   pi  i'«d    with   sulphuric,  hydrochloric  oi 

id  or  (hi    like  for  from  4  to  12  hour-,  then  bested 


to  redness  in  an  oven  or  in  retorts,  freed  from  adhering 
particles  of  slag  by  crushing  rolls  and  screens,  and  the 
recovered  graphite  ground  to  the  desired  degree  of  fineness 
by  a  number  of  pairs  of  rolls  with  intermediate  screens. 
The  rolls  of  each  pair  are  rotated  at  exactly  the  same 
speed,  and,  to  ensure  this,  special  claim  is  made  for  the  use 
of  pairs  of  rollers  of  which  one  is  driven  by  gearing  and 
the  other  by  friction. — A.  S.. 

Electrolytic  apparatus  [for  making  hydrogen  peroxide], 
IT.  Henkel  and  W.  Weber,  Assignors  to  Henkel  und  Co., 
Dusscldorf,  Germanv.  U.S.  Pat.  1,074,549,  Sept.  30, 
1913. 

See  Fr.  Pat.  457,090  of  1913  ;  this  J.,  1913,  1010.— T.  F.  B. 

Hydrogen    peroxide;     Process   for    making .     Henkel 

und  Co.     Fr.  Pat.  456,790,  April  17,  1913.     Under  Int. 
Conv.,  July  26,  1912. 

See  Eog.  Pat.  8582  of  1913  ;   this  J.,  1913,  791.— T.  F.  B. 

Hydrogen  peroxide;  Process  for  waking- — — .  Henkel 
und' Co.  Fr.  Pat.  450,8)8,  April  19,  1913.  Under  Int. 
Conv.,  Jan.  29,  1913. 

See  Eng.  Pat.  8890  of  1913  ;   this  .1.,  1913,  791.— T.  F.  B. 

Ferroso-ferric  oxide  ;     Manufacture  and  use  of .     H. 

(Joldschmidt,    Essen    on    Ruhr,    Germany.     US.    Pat. 
1,075,709,  Oct.  14,  191.>. 

SEEFr.  Pat.  425,482  of  1911  ;  this  J.,  1911, 1020.- T.  F.  B. 

Alkali  tnetals  in  the  form  of  nitrates  ;   Method  for  extracting 

from     minerals.       A.     Messerschmitt,     Stolberg, 

Germany.     U.S.  Pat.  1,070,508,  Oct.  21,  1913. 

SEEGer.  Pat,  252,273  of  1911  ;  this  J.,  1912, 1179.— T.F.B. 


Boron    [nitride] ;      Manufacture    of 


Comp.    Fran?. 


pour  1'Exploitation  des  Procedes  Thomson  Houston. 
Seventh  Addition,  dated  April  4,  1913,  to  Fr.  Pat. 
377,083,  May  8,  1907. 

See  Eng.  Pat.  21,805  of  1912 ;  this  J.,  1913,  600.— T.  F.  B. 

Calcium     cyanamide ;       Treatment      of .       F.     W. 

MacMahon.  Fr.  Pat.  456,765,  April  13,  1913.  Under 
Int.  Conv.,  April  20,  1912. 

See  Eng.  Pat.  9412  of  1912  ;  this  J.,  1912,  548.— T.  F.  B. 

Perborates  ,   Electrolytic  process  for  producing .     Chem. 

Fabr.  Griinau,  Landshoff  und  Mever  A.-G.,  and  K. 
Arndt.  Fr.  Pat.  458,550,  May  29,"  1913.  Under  Int. 
Conv.,  June  25,  1912. 

See  Eng.  Pat.  12,536  of  1913  ;  this  J.,  1913,  910.— T.  F.  B. 

Operations  using  hydrogen  or  gases  containing  it,  under 
pressure  and  at  a  high  temperature  ;   Process  for  carrying 

out  ,    especially    for    the    catalytic    production    of 

ammonia.  Badische  Anilin  und  Soda  Fabrik  Fr. 
Pat.  450,963,  April  22,  1913.  Under  Int.  Conv., 
Sept.  21,  1912. 

See  Eng.  Pat.  28,200  of  1912;  this  J.,  1913, 1009.— T.  F.  B. 

Operations  using  hydrogen  or  gases  containing  it ;    Process 

and  apparatus  for  carrying  out .     Badische   Anilin 

and  Bods  Fabrik.  Fr.  Pat.  458,218,  May  21,  1913. 
Under  Int.  Conv.,  Jane  7,  1912,  and  May  13,  1913. 

Ski:  Bug.  Fats.  29,200  of  1912  and  13,258  of  1913;    this 
.(.,  1913,  1010.— T.  F.  B. 

Hydrogen  .    Manufacture  of 


-.     .J.  y.  Johnson,  London. 
Prom  Badische  Anilin  und  Soda  F'abrik,  Ludwigshafea 

OB  Rhine,  Ccrmany.      Bag.  Pat.  27,735,  Dec.  2,  1912. 
8X1  Fr.  Pat.  453,077  of  1913  ;  this  J.,  191.,,  791.-  T.  F    U. 

Ahl.l.NDI   M. 

This  .Journal,  Nov.  15,  1913,  page  1009,  col.  2,  line  fl 
from  bottom,  insert  name  of  patentee:  "Berlin  Anhnlt 
,  ohe  Ma  chinenbon  A.  G.,  Abteilung  Koln  Bazonthot" 
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Hydrogen  ;      Manufacture    of- .     Soc.     l'Air    Liquids 

(Soc.  Anon,  pour  l'Etude  et  l'Exploit.  des  Procedes 
Georges  Claude),  Paris.  Eng.  Pat.  7147,  March  25, 
1913.     Under  Int.  Conv.,  March  28,  1912. 

See  Fr.  Pal.  453,187  of  1912  ;  ihLs  J.,  1913,  791.— T.  F.  B. 

Pre/wring   a   preciou^-metal-dissoljing   means.     U.S.    Pat. 
1,076,006.     See  X. 

Electrolytic  cell.     U.S.   Pat.   1,075,570.     See  XF. 


VIII.— GLASS;    CERAMICS. 

Patents. 

Alumina;  Manufacture  of  articles  of  fused .     P.  H.  G. 

Durville.     Fr.  Pat,  456,695,  June  24,  1912. 

Aluminium  powder  and  powdered  charcoal  are  ruixeu  and 
made  into  a  paste  with  water  containing  a  little  gum  or 
molasses.  The  mass  is  formed  into  the  desired  shape, 
dried,  and  heated  to  bright  redness,  when  the  aluminium 
and  carbon  combine,  and  immediately,  the  mass  is  subjected 
to  the  action  of  oxygen.  Pure  alumina  is  thus  formed 
which  agglomerates,  preserving  the  desired  shape.  Suit- 
able additions  may  be  made  to  the  original  paste  in  order 
to  produce  coloured  or  crystalline  alumina.— T.  St. 


Ceramic  products  ;  Manufacture  of  - 


.     H.  H.  Randolph. 
Fr.  Pat.  455,837,  April  18,   1913. 

The  fluxes  are  introduced  into  the  usual  mixture  of  clay 
and  rough  sand  by  means  of  granite  or  volcanic  ash.  Fine 
silica  is  also  added  in  order  to  promote  the  formation  of 
silicates  with  lime  or  other  alkaline  earth. — IT.  H.  S. 

Manufacture  of  a  double  compound  of  sodium  fluoride  and 
aluminium  fluoride,  with,  the  simultaneous  recovery  of 
colloidal  silicic  acid.     Fr.  Pat.  458,750.     See  VJLL 

Covering  the  silvering  of  glass  by  galvanic  deposition  of  a 
protecting  metal.     Eng.   Pat.   13,109.     See  X. 

Recovery  of  iron,   steel,   etc.,  from   waste   enamelled  ware. 
Addition  to  Fr.  Pat.  418,971.     See  X. 


IX.— BUILDING  MATERIALS. 

Magnesia n     hydraulic     limes.     J.     Dolomite  ;      Thermal 

decomposition   of  normal -.     O.    Kallauner.     Chem.- 

Zeit.,  1913,  37,  1317. 

Dolomite  begins  to  decompose  at  about  500°  ('.  into 
calcium  and  magnesium  carbonates.  This  is  also  the 
approximate  temperature  at  which  magnesite  begins  to 
evolve  carbon  dioxide  (this  J.,  1913,  361).  The  decom- 
position of  dolomite  reaches  a  maximum  between  710° 
and  730°  C,  when  the  magnesium  carbonate  formed  is 
immediately  decomposed.  The  calcium  carbonate  begins 
to  decompose  at  875°  C.  and  does  so  most  rapidly  at 
900°— 915°  C— W.  H.  P. 

Hydraulic   material   [for    use   as   an   addition    to   Portland 

cement],     Clinker  from    Wiirttemberg  oil-shale   as . 

O.  Schmidt,     Tonind.-Zeit..  1913,  37,  1652—1654. 

The  composition  of  the  clinker  is  approximately  :  soluble 
silica,  22;  insoluble  silica,  21  :  ferric  oxide  and  alumina,  17; 
lime,  25");  and  magnesia,  0-5  per  cent,  respectively,  the 
remaining  constituents  being  ferrous  oxide,  carbon  dioxide, 
sulphui  trioxide,  and  water.  Added  in  small  quantities 
to  Portland  cement,  the  finely  "round  clinker  acts  as  an 
efficient  retarding  agent  without  producing  volume 
changes  like  calcium  sulphate.     Considerable  quantities  of 


the  material  may  be  added  to  cement -sand  mortars  with- 
out diminishing  the  strength  of  the  same  after  long  periods, 
the  strength  of  mortars  containing  shale-clinker  being,  even 
better  maintained  under  water  than  in  air.  Thus  the 
tensile  strengths,  after  28  and  90  days  in  air,  of  (1)  pure 
1  :  3  cement -sand  mortar,  and  (2)  of  a  mortar  composed 
of  3  of  sand  to  1  of  cement  containing  30  per  cent,  of  shale- 
clinker,  were  (J)  33-5,  33-4,  and  (2)  32-2,  36-3  kilos,  per 
sq.  cm.  respectively.  The  figures  in  th"  case  of  (1)  pure 
cement  sand  mortar  and  (2)  mortar  made  from  cement 
containing  40  per  cent,  of  shale-clinker,  under  water  for 
28  and  90  days,  were  ( 1 )  23-4,  300,  and  (2)  20-2,  31-4  kilos, 
per  sq.  cm.  respectively. — 0.  R. 


Cements;     The    testing    of — 
Schiile.     Tonind.-Zeit.. 


—  with    plastic    mortar. 

1913,  37.    1707—1709. 


F. 


Tests  with  prisms  made  of  a  definite  size,  and  containing 
definite  weights  of  sand  and  cement  gauged  to  a  plastic 
mortar,  confirmed  the  validity  of  Feret's  formula.  /i(com- 


pr?ssion 


strength)  =kl  —  -I  '  in  which  c  and  s  are  the 

absolute  volumes  of  cement  and  sand  per  unit  volume  of 
the  freshly  prepared  mortar,  and  k  is  a  constant  depending 
on  the  length  of  time  between  gauging  and  testing.  Under 
the  above  conditions  of  testing,  the  strength  of  the  mortar 
is  unaffected  by  the  proportion  of  water  used  in  ganging, 
but  varies  with  the  nature  of  the  Band,  and  it  is  proposed 
that  series  of  tests  should  be  made,  with  typical  cements, 
Using  German  and  other  standard  sands,  with  a  view  to 
rendering  possible  a  comparison  of  results  obtained  in 
different  countries.  Tests  made  with  German  and  Swi» 
standard  sands  are  recorded. — F.  Soi>.\. 


Paving  brick  from  blast-furnace  slag.  F.  <'..  Bolles.  U.S. 
Consular  and  Trade  Reports.  Min.  and  Eng.  World, 
Nov.  1,  1913. 

An  extensive  industry  is  being  developed  in  the  north 
of  England,  at  Middles  borough,  based  upon  the  utilisa- 
tion of  blast-furnace  slag.  The  method  pursued  in 
the  manufacture  of  these  bricks  is  as  follows  :  A  suit- 
able manufacturing  site  is  selected  near  the  blast  furnaces 
which  are  to  supply  the  slag,  this  plant  being  con- 
nected by  a  railroad  upon  which  the  molten  slag  i- 
carried  from  the  furnace  to  the  moulding  machine.  The 
car  which  carries  the  slag  i-  of  plate  steel  with  a  fire-brick 
lining,  the  top  being  covered  over  with  a  removable  cap, 
in  the  centre  of  which  is  a  hole  approximately  18  ins.  in 
diameter,  through  which  the  Blag  is  poured  when  the  car 
is  filled  at  the  furnace.  At  the  bottom  of  this  car  i-  a  tap 
similar  to  those  used  upon  blast  furnaces.  The  car  a 
molten  slag  is  run  alongside  the  wheel,  carrying  the 
moulds,  and  forming  the  moulding  machine,  the  trough 
to  the  tap  extending  over  the  moulds  ;  the  clay  plug  in  the 
tap  is  knocked  out  and  the  molten  slag  runs  into  tin- 
mould.  As  soon  as  it  is  filli  d.  an  operator,  by  means  of  a 
handwheel  mounted  upon  a  sheet-steel  heal  deflector  and 
connected  through  rods  and  mitre  gears  to  the  centre  of 
the  moulding  wheel,  turns  the  latter  so  that  the  next 
mould  comes  under  the  flow  of  hot  slag,  and  10  on  until  all 
the  moulds  are  filled.  By  the  time  thai  the  wheel  DAS 
made  a  quarter  revolution  the  oasl  brick-  have  sufficiently 
cooled  so  that  they  may  be  dropped  out  of  the  mould- 
by  knocking  off  the  catch  which  hold-  the  bottom 
in  place.  A>  soon  as  they  have  dropped  to  the  L'lound 
they  are  taken  to  the  adjoining  gas-heated  annealing 
furnace-.  These  furnaces  hold  approximately  llim 
bricks  at  one  charge.  The  heat  retain,  d  in  the  bricks 
when    they    are    placed    in    the    f.unaee.  together  with  a 

very  small  amount  of  fuel,  again  brings  them  to  a  oherry 
red  ^^'^  a-  booh  as  the  furnace  has  been  filled  it  i-  olosed 
and'  allowed  to  cool  gradually,  24  hour-  usually  being 
required  before  the  brick*  are  removed.  The  capacity  of 
the  slag  ear  i-  approximately  S]  tons,  from  which  .Jim  to 
100  paving  bricks  arc  made.  The  biicks  weigh  abort 
I  |  pounds  each.  These  brick-  in  i't"\  inn  \eiy  efficient  for 
stieet  paving  and  are  being  exported  to  the  United  Wat 
Canada,  and  many  othei  foreign  countries,  (See  aba 
Baggaley,  this  J.,'l!»ot;,   181 
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Patknts. 

Portland   "Mi nt;     Furnaces   or   kilns  for   roasting . 

B  mentgayri  Unio  Roszvenytarsasag,  Budapest, 

II  . -u  uy.     Eng.  Pat  11,853,  May  21,  1913.     Under  Int. 
\  .   Mi>   22,   1912. 

\  vkrtu  w.  kiln  for  roasting  Portland  cement  is  provided 

,i  rotary  grate,  which  co-operates  with  the  stationary 

man  of  materia]  within  the  furnace  shaft  so  as  to  break 

it  up  and  allow  of  its  uniform  discharge  through  the  bars 
of  th,-  urate  and  between  the  grate  and  the  surrounding 
wall.  Below  the  grate  is  an  annular  supporting  plate  for 
tlv  purpose  of  regulating  tho  descent  of  the  charge. 

— W.  C.  H. 

nt  and  procr^i  of  muling  same  ;    Water-resistant  — — . 
Ellis,  llontclair,  X.T.,  Assignor  to  New  Jersey  Testing 
Laboratories.     U.S.  Pat.  1,076,028,  Oct.  21,  1913. 

Dry.  tiuih  ground  cement,  capable  of  binding  together  on 
exposure,  i-  passed  through  spray  produced  by  atomising 
a  melted  waterproofing  substance  containing  a  fatty  acid 
and  a  wax. — YV.  C.  II. 

liim ,  dolomite,  magnesHe,  and  the  like,    Burning 

and  wintering .     F.  C.  W.  Timm.     Ger.  Pat.  265,144, 

Nov.   24.    1911. 

The  finely  powdered  or  fine-grained  material,  mixed  with 
powdered  fuel,  and  agglomerated  to  form  small  lumps, 
i-  preheated  by  hot  gases  and  then  burnt  or  sintered  by 
the  combustion  of  the  incorporated  fuel  by  a  current  of 
air  led  through  the  charge.  The  air  is  led  first  through  a 
layer  of  small-grained,  refractory  material  disposed  above 
or  b  low  the  charge,  e.g.,  through  a  layer  of  previously 
sintered  material. — A.  S. 

KUn    for    burning    limestone.     S.    Eccettuato.     Fr.    Pat. 
158,514,  May  28,  1913. 

Thk  heartlts  on  which  the  fuel  is  burnt  are  distributed 

■ymm  itrioally  around  the  burning  chamber,  and  open  into 

it   along  the  principal  axes  of  its  cross-section,  whether 

i!ar,  elliptical,   or  oval,   the   number   of  healths 

ted  BCOOrdtngly.     The  descent  of  the  mateiial 

nt  rolled  by  adjusting  a  movable  platform  closing  the 

bottom  of  the"  kiln.— H.  H.  S. 

Kiln    (or    burning    limestones    and    particularly    cements. 
-    K    ettuata     Pr.  Pat.  458,515,  May  28,  1913. 

I  y.  the  burnine  zone,  and  carried  independently  of  it 

on  arehe-  and   vault-,   i-  a   peripheral  space  divided  into 

ral    chambers    which    communicate    below    with   the 

burning  zone  by  inclined  passages,  and  above  with  the 

chimnej      The  charge  pie.  down  th/ough  these  and  is 

.  by  hot  ga  i     bt  fore  entering  the  burning  zone. 

food  draught  the  chambers  form  in  section  an 

irregular  triangle,  while  the  burning  chamber  is  circular 

quare  in  th'-  middle  and  circular  below      As 

I  preceding  abstract),  a  movable 

the  bottom  of  the  kiln  controlii  the  descent  of 

H    H    8. 


fitt  hrirL-A  i,r  hlftrlx  ;     M it n  ufiu  I n i  >   of 


.     S.  \V.  Hurley, 
Bag.  Pat.  13,072,  June  5,  1913. 

and.  or  loam  is  finely  ground,  tempered 

with  tie  Me  quantity  of  water,  moulded  and 

i  :   the  resulting  product!  are  claimed  to  !*■  tenacious 

and  •  i  I    I' 

v.       \rUiur,    Schenectady,    X.Y.. 
'.il   Kleetrie  Co.      C.S.   Pal   .    1.072,413 

i ,072,41  t.  B<  |.-.  9,  1913. 

herent    refractory    material,    composed 

irtir]e,   with   ,i  felt-like,   texture  .i|,fl   havillL' 

rw  >■  of  about  'too  to   I2<K)  ohm 
tied   by  condensing  the   vapoun 
i  mixture  of  silica,  earboa,  and  fire 
■  *t-.  oxide  is  aUo  added  to  the  mixture 
teased  produef  obtaiaed  i    coherent,  bhnsh-grey 


in  colour,  has  a  low  specific  thermal  resistance  and 
temperature  coefficient,  and  also  possesses  the  property 
of  hardening  on  standing.  (2).  A  mixture  of  15  parts  of 
silica,  12  parts  of  carbon,  and  20  parts  of  titanium  oxide 
is  heatod  to  the  temperature  of  the  electric  arc,  and  the 
resulting  vapours  condensed  in  an  inert  environment. 
The  condensed  product  is  a  grey,  "  flabby,"  coherent 
material,  composed  largely  of  a  soft  powdor  and  inter- 
lacing fibre -like  crystals;  it.  has  an  apparent  density  of 
0-06  to  016,  and  a  real  density  of  2*56,  a  low  heat  con- 
ductivity, and  contains  silicon,  carbon,  oxygen  and 
titanium.— W.  C.  H. 


Stoneware  ;   Artificial 


-.  R.  F.  Osborn  and  J.  Roach, 
Ainsworth,  Nebr.,  Assignors  to  A.  A.  Rrdtke,  Chicaao, 
111.     U.S.  Pat.  1,075,932,  Oct.  14,  1913. 

A  vitreous,  porous,  and  anhydrous  building  material, 
containing  about  93  per  cent.  SiO;,  and  composed  of 
coarse  sand  particles  sintered  together  at  their  points  of 
contact  so  as  to  form  a  coherent  structure. — 0.  R. 


Roads  ;   Process  of  making 


-.  [Vse  of  snlphite-ctllulose 
waste  lyes.]  J.  S.  Robeson,  An  Sable  Forks,  N.Y. 
U.S.  Pats.  1,075,856  and  1,075,857,  Oct,  14,  1913. 

(1).  Roads  comprising  clays  or  clayey  matter  are  treated 
first  with  finely  divided  calcareous  material  and  then 
with  an  acidified  sulphite  waste  liquor  preparation, 
preferably  containing  some  sodium  lignosulphonatc. 
(2).  Salt  is  substituted  for  calcareous  matter,  and  tho 
sulphite  waste  liquor  is  used  in  a  concentrated  form. — 0.  R. 

Wood   product    [  ;     Impregnated  — — ].     J.    A.    De    Cew, 
Montreal,  Canada.     U.S.  Pat,  1,075,552,  Oct.  14,  1913. 

See  Eng.  Pat.  5411  of  1912 ;  this  J.,  1913,  535.— T.  F.  B. 


Wood ;   Preserving 


-.  W.  Schoeller  and  W.  Schrauth, 
Berlin,  Assignors  to  Farbenfabr.  vorm.  F.  Bayer  und 
Co.,  Elberfcld,  Germany.  U.S.  Pat.  1,076,322,  Oct,  21. 
1913. 

See  Ger.  Pat.  240,988  of  1910  ;  this  J.,  1912,  283.— T.  F.  B. 

Wood  ;     Process    for    impregnating  — — .     L.    Dautroppe, 
Brussels.     U.S.  Pat.  1,076,553,  Oct.  21,  1913. 

See  Fr.  Pat.  455,556  of  1913  ;  this  J.,  1913,  946.— T.  F.  B. 

Wood  and  analogous  substances  ;    Process  for  preserving, 

treating,  and  fireproofing .     J.  A.  De  Cew.     Fr.  Pat. 

458,324,  May  24,  1913. 

See  U.S.  Pat,  1,010,122  of  1911  and  Eng.  Pat,  5411  of 
1912;    this  J.,  1912,  29;    1913,  535.— T.  F.  B. 


Fire-brick  ;   Spinel 


-.     C.  A.  Mankau,  St.  Petersburg. 
U.S.  Pat.  1,075,659,  Oct.  14,  1913. 

Skk  Fr.  Pat.  417,293  of  1910;  this  J.,  1911,  29.— T.  F.  B. 

Slag  products  ;  Manufacturing .    C.  H.  Schol,  Allendorf, 

Germany.     U.S.   Pat.   1,076,657,  Oct.  21,   1913. 

Skk  Addition  of  April   12,   1913,  to  Fr.  Pat.  437,595  of 
1911  ;  this  .].,  1913,  1012.— T.  F.  B. 


X.-  METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

/'//c  //</;/  ,■  The  critical  ranges  .12  and  A  3  of .    G.  K. 

Burgem    and    .1.    .1.    Crowe.      Trans.    Amor.    Inst.    Min. 
Bag.,    1913,  46.  2537    -2591. 

Usim;  16  samples  of  pure  iron  (C  0-003  percent.)  prepared 

by  various  methods,  the  authors  have  taken  some  130 
heating  and  COOliag  curves  by  the  inverse  rate  and 
differential  methods  simultaneously.  The  sample!  were 
heated  III  a  vaeiium  (0-01  mm.  of  mercury).  To  obtain 
regular  Curves  with  sharp  bends,  it  was  necessary  to 
remove   occluded   gases   from   the  samples   by   premclting 
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in  a  vacuum,  and  to  use  a  single  piece  of  iron  entirely 
surrounding,  and  in  contact  with,  the  thermocouple 
junction ;  small  samples  (1-0  grm.  or  so)  gave  sharper 
results  than  large  samples.  The  apparatus  used  and  its 
arrangement  are  described  in  detail.  The  curves  obtained 
are  considered  to  give  conclusive  evidence  of  the  inde- 
pendent existence  of  A3  and  A2.  The  A2  transformation 
has  not  a  double  cusp,  and  there  do  not  appear  to  be 
other  transformations  above  A3  or  below  A2  between 
300°  and  1050°  C.  The  relative  amounts  of  heat  evolved 
at  A3  and  A2  are  approximately  3  to  1  respectively. 
All  preparations  of  pure  iron,  even  those  containing 
gases,  when  reduced  to  the  common  basis  of  zero  rate  of 
heating  or  cooling,  have  the  same  maximum  for  the 
A2  critical  range,  namely,  Ac2  =  Ar2=768°  C. ±0-5. 
The  beginning  of  Ac3  coincides  with  the  beginning  of  Ar3, 
the  maxima  for  zero  rate  being  Ac3  =  909°  C.  ±  1,  and 
Ar3  =  898°  C.  ±  2.  The  authors  consider  that  the  fact  that 
A2  appears  to  be  accompanied  by  no  crystallographic 
change,  such  as  accompanies  A3,  requiring  a  violent 
rearranging  of  relatively  large  crystal  masses,  and  involving 
a  considerable  quantity  of  heat,  may  account  for  the 
sharpness  with  which  Ac2  =  Ar2,  and  that  the  A2  trans- 
formation may  be  merely  molecular,  not  involving  the 
crystallographic  structure  as  such. — T.  St. 

Steel ;   The  influence  of  various  elements  on   the  absorption 

of    carbon    by .     R.     R.     Abbott.     Trans.     Amer. 

Inst.    Min.    Eng.,    1913,    46,    2389—2400.      (See    also 
this  J.,  1913,  88.) 

To  test  208  steels  of  compositions  representing  most  of  the 
types  of  modern  constructional  steel,  specimens  J  in.  in 
diameter  and  £  in.  in  length,  packed  in  a  carburising  box, 
were  heated  to  9O0°  C,  and  in  duplicate  to  1000°  C,  each 
for  10  hours.  The  samples  were  weighed  to  the  nearest 
mgrm.  before  and  after,  and  the  increase  in  weight  taken 
as  absorbed  carbon.  The  results  indicate  that  with  0-3 
per  cent,  of  carbon,  the  order  of  carburising  efficiency  for 
different  steels  was  as  follows  : — (1)  Cr  1-04,  V  0-18  per 
cent. ;  (2)  plain  carbon  steel ;  (3)  Cr  0-46,  Ni  303  per 
cent. ;  (4)  Cr  009,  Ni  3-38  per  cent.  ;  these  percentages 
are  means  of  the  groups  of  samples. — T.  St. 

Steel ;   Influence  of  copper  upon  the  physical  properties  of 

.     G.    H.   Clevenger  and   B.    Ray.     Trans.   Amer. 

Inst.  Min.  Eng.,  1913,  46,  2437—2475. 

The  authors  prepared  sound  steel  ingots,  free  from  blow- 
holes, containing  up  to  5  per  cent.  Cu,  by  adding  electrolytic 
copper  to  melted  mild  steel  punchings.  It  was  specially 
important  to  "  kill "  the  steel  before  adding  the  copper, 
by  maintaining  it  for  20  to  25  minutes  in  a  very  fluid 
condition,  and  adding  a  deoxidising  agent,  such  as 
aluminium,  just  before  pouring.  Seven  ingots  con- 
taining Cu  0-165  to  4-512  per  cent,  and  C  0-437  to  0-605 
per  cent,  were  thus  prepared.  All  the  ingots  forged 
somewhat  like  machine  steel  except  the  one  richest  in 
copper,  which  showed  traces  of  "  red-shortness."  The 
sulphur  content  of  the  samples  diminished  with  increasing 
copper,  from  00385  per  cent,  in  an  ingot  to  which  no 
copper  had  been  added,  to  00195  per  cent,  in  the  ingot 
containing  4-5  per  cent.  Cu.  Segregation  was  slightly 
noticeable  with  0-846  per  cent.  Cu,  and  with  4-512 
per  cent.  Cu,  was  very  marked,  drillings  taken  from 
the  centre  of  the  bottom  of  the  ingot  showing  5-640  per 
cent.  Cu.  Immersion  of  cleaned  cylindrical  test  pieces 
for  160  hours  in  1  :  3  sulphuric  acid  at  22°  C.  showed 
that  small  percentages  of  copper  up  to  0-493  per  cent, 
are  protective,  but  that  corrosion  increases  with  larger 
percentages.  With  about  2-25  per  cent.  Cu  the  corrosion 
is  the  same  as  for  a  similar  steel  free  from  copper.  The 
hardness  increases  with  increasing  copper  content,  as 
the  alloy  of  copper  and  ferrite  is  harder  than  ferrite, 
moreover  the  copper  distributes  the  fibrous  cementite 
more  evenly,  and  gives  a  finer  structure.  As  the  copper 
content  rose  from  0  to  4-512  per  cent.,  the  point  Arl 
was  lowered  from  730°  C.  to  635°  C,  and  the  elastic 
limit  in  both  annealed  and  unannealed  specimens 
increased  to  more  than  double  the  original  value.  The 
ultimate  strength  increased  almost  in  direct  proportion 


to  the  amount  of  copper.  The  elongation  decreased 
up  to  1-85  per  cent.  Cu,  and  then  gradually  increased 
up  to  4-512  per  cent.  Cu,  in  the  annealed  specimens, 
whilst  in  the  unannealed  specimens,  it  decreased  through- 
out.    A  bibliography  is  added.— T.  St. 

Vanadium  in  steel;    Detection  and  determination  of ■ 


J.   A.   Pickard.     Chem.    World,    1913,   2,   341—342. 

Vanadium  may  be  readily  detected  even  in  the  presence 
of  titanium  after  dissolving  the  steel  in  dilute  sulphuric 
acid  (1 :  3),  and  adding  a  slight  excess  of  nitric  acid  (to 
oxidise  iron),  by  the  dark  brownish-red  colouration 
developed  with  hydrogen  peroxide.  The  most  sensitive 
test  is  Gregory's  (this  J.,  1909,  1202),  but  the  iron  must 
be  separated.  This  test  and  the  hydrogen  peroxide  test 
may  be  developed  to  serve  as  colourimetric  quantitative 
tests.  The  following  volumetric  method  is  far  more 
rapid  than,  and  quite  as  accurate  as,  the  gravimetric 
methods  :  0-5  grm.  of  ferro- vanadium,  or  2-5  grms.  of 
steel,  are  dissolved  in  30  c.c.  of  dilute  sulphuric  acid  and 
oxidised  with  nitric  acid ;  the  solution  is  evaporated 
until  fumes  are  evolved,  then  diluted  with  100  c.c.  of 
dilute  sulphuric  acid  and  made  up  to  400 — 500  c.c.  with 
water.  The  solution  is  treated  at  60° — 70°  C.  with 
sufficient  permanganate  to  produce  a  pink  colour  and  this 
colour  is  accurately  discharged  by  adding  ferrous  sulphate. 
Then  50  c.c.  of  10  per  cent,  sodium  phosphate  solution  are 
added,  the  liquid  is  cooled,  treated  with  an  excess  of 
standard  ferrous  sulphate  and  the  excess  titrated  back 
with  bichromate  ;  1  c.c.  of  N /\Q  ferrous  sulphate  =  0-0051 
grm.  of  vanadium.  The  interfering  effect  of  chromium 
may  be  avoided  by  performing  the  first  oxidation  with 
permanganate  in  the  cold  instead  of  at  65°  C,  but  care 
must  be  taken  to  produce  a  permanent  colouration. — J.F.B. 

Iron  and  lead  ;    Electrolysis  of in  the  soil.     Girousse. 

Comptes  rend.,  1913, 157,  705—708. 

Electrodes  of  iron  and  lead  were  placed  in  boxes  of  wood 
coated  with  paraffin  wax  and  filled  with  earth  kept  moist; 
with  the  circuit  open,  there  was  a  difference  of  potential 
of  015 — 0-2  volt  from  the  lead  to  the  iron.  Corrosion  of 
both  metals  began  when  the  current  passed  and  its 
extent  was  proportional  to  tho  quantity  of  electricity 
passing  and  independent  of  the  potential  difference. 
The  contact-resistance  between  lead  and  soil  was  much 
greater  than  that  between  iron  and  soil,  and  under  given 
conditions  iron  was  corroded  much  more  rapidly  than 
lead.— A.  S. 

Gold  [and  silver]  ores  ,    Experiments  on    the  cyaniding  of 

from     the     Hohen     Tauern.     R.      Sterner-Rainer, 

Oesterr.  Zeits.Berg-  u.  Huttenw.,    1913,  61,    451 — 455. 
465—469,  482^*88,  526—529,   540—541. 


The  ores  are  mixtures  of  two  end-types  ;  only  R  (surface 
ore)  is  free-milling,  S  being  found  below  the  ground-water 
level. 


Rathausberg  (R.). 

Sight!  (S.). 

54-44 

7-48 

1-59 

3-72 

trace 

5-45 

trace 

0-13 
15-89 
11-17 

3-97  oz. 
42-14    ,, 

21-76 
26-65 

(id/. 
0-59 

Sulphur     

32-03 
16-65 

Sb     1-87 
Hi     0-15 

taoa 

Gold 

MgO  trace 

1-01  o*.       •)  2240 
7-18    „         (    lb. 

Silver    

Tests  were  carried  out  in  "  Pachuca  "  laboratory 
extractors  (air  agitation;  0-5  per  cent.  KCN-solution  ; 
time  of  treatment,  36*  hours)  (1)  with  cyanide  only,  and 
then  with  addition  ol  (2)  lime,  (3)  bromine,  (4)  lead 
acetate,  (5)  cadmium  acetate,  (6)  fi-rricyauidc.  The  result** 
of  the  first  three  series  follow,  A  representing  the  original 
ore  ;  B,  the  roasted  ore   washed   free   from   soluble   lime 
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<R)  or  acid  (S) :   0.  the  tailings  from   B. 
percentages. 


All  figures  are 


— 

Kathausberg. 

Siglitz. 

J 

Cyanide 

R60OT 

•ery  of 

cyanide 

Recovery  of 

3 

Treatment 

consump- 

consump- 

* 

tion. 

Au 

Ag 

tion. 

Au 

Ag 

\. 

Kt  N  onlv 

4.V7 

91-7 

22-5 

69-9 

85-7 

46-5 

..  +CaO 

24-3 

J8-2 

17-8 

43-3 

82-0 

50-4 

+  Br 

— 

98-6 

30-8 

— 

89-7 

57-8 

B. 

KfNonlv 

50-0 

74-4 

43-0 

19-8 

80-7 

4-0 

..    +CaO 

30-1 

5g-8 

39-3 

13-8 

84-7 

4-1 

..    +Br 

— 

95-1 

46-1 

— 

84-8 

3-6 

C. 

KCN'only 

83-8 

97-4 

57-8 

39-3 

83-8 

4-3 

,,    +CaO 

48-7 

78-3 

55-1 

26-8 

86-8 

4-2 

..    +Br 

07-2 

56-4 

86-4 

4-0 

Tne  gold  extraction  on  the  original  ore  was  satisfactory, 
with  a  very  high  cyanide  consumption  ;  the  recovery  of 
silver  was  poor  in  all  cases.  Between  the  third  and 
sixth  horr  of  treatment  the  liquors  became  poorer  in 
eold  ;  the  precipitated  metal  was  dissolved  again  later, 
but  the  best  time  of  treatment  was  three  hours. 
Ten  per  cent,  of  the  gold  and  20  per  cent,  of  the  silver 
content  of  the  ore  (S),  is  stated  not  to  be  removed  by 
leac.  in  the  drv  assay,  but  to  be  soluble  in  cyanide  solution. 

— W.  R.  S. 

Aluminium  ;    Action  of  3  per  cent,  hydrogen  peroxide  on 
.     Droste.     Chem.-Zeit.,  1913,  37,  1317. 

Alcmixittm  is  slowly  attacked  by  hydrogen  peroxide 
(0-2  grm.  dissolved  in  250  c.c.  of  a  3  per  cent,  solution  in 
45  days)  forming  insoluble  aluminium  hydroxide.  No 
hydroxide  remains  in  colloidal  solution.  Therefore  for 
liquids  which  can  yield  free  oxygen  or  ozone,  aluminium 
vessels  are  not  suitable. — W.  H.  P. 

Oallium  ;    Presence  of in  commercial  aluminium,  and 

Us  separation.     C.  Boulanger  and  J.  Bardet.     Comptes 
rend.,   1913,  157,  718—719. 

Stvrting  with  1-7  kilo,  of  commercial  aluminium,  after 
srparating  the  metals  usually  present  as  impurities,  by 
means  of  hydrogen  sulphide  in  presence  of  hydrochloric 
acid  or  acetic  acid,  the  author  obtained  finally  a  product 
consisting  of  gallium  contaminated  with  a  small  proportion 
of  iron,  which  was  removed  by  boiling  with  potassium 
carbonate.  The  yield  was  0-3395  grm.  Ga203,  equivalent 
to  0017  per  cent.  (la  on  the  aluminium  taken,  whereas 
JunpfleLsch  in  1876  obtained  only  82  grms.  of  gallium 
from  4100  kilos,  of  Pierrefitte  zinc  blende.  De  Gramont 
ha.-  detected  gallium  in  many  felspatbic  rocks,  and  the 
author-  hav.  detected  it  in  bauxite,  so  that  it  may  be 
that  gallium  always  accompanies  aluminium  in  nature. 

—A.  S. 

Osmium-platinum,  a  new  allo>/.     F.  Zimmermann.  Ameri- 
tro-Chemical  Society.      Min.  and  Eng.  Journal, 
Nov.  1,  101.;. 

The   author   has   mceeeded    in   combining   platinum   and 

osmium   to  yield  alloys  of  a<  id  and  electrical  resistanee 

with  great  hardsell  an. I  teoak  itrength.      While  the  two 

be  combined  in  almost  any  proportion,  alloys 

from   I   tr,    10  [mt   eent.   of  "osmium  and  99  to 

platinum  are  chiefly  used.      One  part  of 

urn   will   take   the    place  of   two  and  a  half  times  its 

weight  of  indium. 

BeUmaU  metal  industry  in    1912.     Min.  and  Eng.  World, 

■.  I'n:;.  [T.R.] 

'in'  Of  copper  bullion  which  left   Bolivia  in   1912 

■  Of  1       .mount  France  took  4,697,386 

kl1'  259 kilos;  Germany, 31,210;  Belgium 

I'.-,    far  the  ;:r.-.tter  part   of  thil  total  came  from 

1  h  :••  'I  (  opper  Mines,  Ltd. 

m  the  republic  daring  1912,  as  shown 

ued,  total  381,602  kilos.     Belgium, 

England,  and  Germany  bought   the  product.     Important 


discoveries  of  wolfram  are  reported  from  the  department 
of  La  Paz  and  the  provinces  of  Inquisidi  and  South  Yungas. 
Manganese  ore  running  high  in  bismuth  has  been  found 
near  Oruro,  Cochabamba,  and  Potosi.  Exports  of  wolfram 
barrilla  amounted  to  476,540  kilos.  There  is  no  export 
duty  on  wolfram. 

Determination  of  sulphur  in  pyrites.     Analysis  of  pyrites. 
Martin.     See  VII. 

Paving  brick  from  blast-furnace  slag.     Bolles.     See  IX. 

Patents. 

Iron,  steel,  etc.,  from  waste  enamelled  ware ;    Recovery  of 

.     T.  Goldschmidt.     1st   Addition,  dated  May   5, 

1913,  to  Fr.  Pat.  418,971,  Aug.  1,  1910  (see  this  J., 
1911,92). 

The  compressed  strips  are  passed  through  a  series  of 
pairs  of  rollers,  each  moving  at  the  point  of  contact  at  a 
greater  speed  than  the  one  preceding.  This  is  effected  by 
increasing  the  speed  of  rotation,  or  by  increasing  the 
diameter  without  changing  the  angular  velocity,  or  by 
attaching  projections. — H.  H.  S. 

Chromium  ;   Process  for  increasing  the  yield  of in  the 

aluminothermic  production  of  carbon-free  ftrrochromium 
from  chrome-iron  ore.  T.  Goldschmidt  A.-G.  First 
Addition,  dated  April  25,  1913,  to  Fr.  Pat.  453,205, 
Jan.  15,  1913  (see  Eng.  Pat.  18,671  of  1912 ;  this  J., 
1913,  430).     Dnder  Int.  Conv.,  Feb.  18,  1913. 

The  addition  of  small  quantities  of  metallic  oxides  (e.g., 
of  Co,  Ni,  Mo,  W,  V)  to  the  mixture  of  chrome-iron  ore 
and  aluminium  is  stated  to  have  a  similar  effect  to  that 
of  chromic  oxide  in  increasing  the  chromium  content  of 
the  reaction  product.— W.  R.  S. 

[Lead  and  zinc.~\  Molten  bath  and  means  for  coating  iron 
articles  therewith.  H.  J.  Lohmann,  Jersey  City,  N.J., 
Assignor  to  The  Lohmann  Co.  U.S.  Pat.  1,075,583, 
Oct.  14,  1913. 

A  small  proportion  of  mercury  is  added  to  a  molten  bath 
of  lead  and  zinc  for  the  purpose  of  maintaining  the  latter 
in  a  homogeneous  condition. — W.  E.  F.  P. 

Iron,   steel,  and  other  metals ;    Process  for  coating . 

E.  Bernhcim.     Fr.  Pat.  458,707,  March  31,  1913. 

In  coating  iron,  steel  or  other  metals  with  zinc,  copper, 
etc.,  the  duration  of  the  process  is  shortened  by  adding 
a  good  heat  conductor,  such  as  finely  divided  aluminium, 
magnesium,  or  their  alloys,  to  the  mixture  of  coating 
agent  and  inert  substance  (sand,  silicates,  or  oxides)  in 
which  the  material  Is  embedded  and  heated. — W.  R.  S 


Iron  ;    Protection  of 
F.  Hanaman. 


from  rust.     H.   Hanemann  and 
Fr.  Pat.  458,283,  May  23,  1913.     Under 


Int.  Conv.,  June  1,  1912. 

By  beating  iron  above  400°  C.  in  gaseous  ammonia  or  its 
organic  derivatives,  a  rust-proof  coating  of  iron  nitride  is 
stated  to  be  formed. — W.  R.  S. 

Gold  and  silver  ;  Process  for  the  extraction  of ,  remaining 

in  iron  ores  which  have  been  already  treated  for  the  removal 
of  sulphur,  copper,  or  other  metali.  H.  M.  Leslie,  Glasgow. 
Eng.  Pat.  22,909,  Oct.  8,  1912. 

The  material,  washed  or  neutralised  to  remove  soluble 
salts  and  acid,  is  leached  with  a  cyanide  solution  con- 
taining free  alkali,  in  a  closed  eirculatorj'  system  in  which 
provision  is  made  for  periodically  replenishing  the  cyanide 
and  "  protective  "  alkali  decomposed,  and  for  recovering 
any  hydrocyanic  acid  or  volatile  cyanogen  compound- 
not  reabsorbed  by  the  solution. — W.  E.  F.  P. 

[Gold  and  silver.]     Precious-metal-dissolving  means  ;    Pro- 
cess of  preparing  a  .     H.  Foewterling,  Perth  Amboy, 

X.J.,  Assignor  to  The  Ro-ssler  and  Hasslacher  Chemical 
Co.,  New  York.     U.S.  Pat.  1,076,006,  Oct.  14,  1913. 

A  "  iiiimooknkous,  solidified  mixture  "  of  sodium  cyanide 
and  bromide  is  dissolved  in  the  presence  of  an  acid  solution 

of  hydrogen  peroxide. — W.  E.  F.  P. 
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Metals  ;    Extraction  of  ■ 


-.     H.   Pape,   Oker,  Germany. 
Eng.  Pat.  22,715,  Oct.  5,  1912. 

"  A  mixture  of  reducing  agents  with  materials  containing 
reducible  compounds  and  volatile  metals,"  is  continuously 
introduced  into  the  upper  part  of  a  short,  vertical  furnace 
beneath  which  is  a  closed  air  chamber,  the  two  being 
separated  by  a  grate  which  allows  of  the  upward  passage 
of  air  through  the  charge  and  the  downward  flow  of 
molten  products  into  a  movable  receptacle  within  the  air- 
chamber.— W.  E.  F.  P. 


Zinc-lead   ores  ;     Treatment   of  refractory 


-.  P.  C.  C. 
Isherwood,  Bushey  Heath,  Herts.  Eng.  Pat.  22,855, 
Oct.  7,  1912. 

The  roasted  ore  is  treated,  in  two  stages,  with  sufficient 
dilute  sulphuric  acid  to  dissolve  the  whole  of  the  zinc, 
being  first  leached  with  a  portion  of  the  acid  in  the  usual 
way  and  then  heated  under  pressure  with  the  remainder. 
The  solution  obtained  at  the  second  stage  is  employed, 
after  the  addition  of  fresh  acid,  for  the  initial  treatment  of  a 
further  quantity  of  ore,  that  obtained  at  the  fiist  stage 
being  electrolysed  for  the  production  of  zinc  and  sulphuric 
acid.— W.  E.  F.  P. 

Zinc  powder  or  dust  ;    Method  and  apparatus  for    melting 

.     E.  F.  Cote  and  P.  R.  Pierron.     Fr.  Pat.  458,111, 

July  29,  1912. 

The  dust  from  zinc  condensers  is  mixed  with  15  to  20  per 
cent,  of  its  weight  of  potassium  chloride,  sodium  chloride, 
calcium  chloride,  or  carnallite,  or  a  mixture  of  these 
substances,  with  or  without  zinc  chloride,  and  the  mixture 
is  heated  to  450°  to  500°  C,  with  simultaneous  crushing 
and  stirring.  Drops  of  molten  zinc  form  in  the  mass, 
and  run  together,  so  that  over  80  per  cent,  of  the  zinc 
present  in  the  dust  may  easily  be  recovered  in  ingot 
form.  The  heating  is  carried  out  in  a  horizontal  cylinder, 
traversed  by  a  horizontal  rotating  shaft  on  which  is 
mounted  excentiically  a  solid  cylinder,  one  side  of  which 
comes  into  contact  with  the  wall  of  the  hollow  cylinder, 
and  thus  crushes  the  charge.  On  the  solid  cylinder  are 
fixed  blades  forming  a  screw,  the  axis  of  which  is  the 
rotating  shaft.  These  blades  work  the  charge  forward 
from  the  feeding  end  to  the  discharge  end,  where  the  zinc 
and  dross  fall  into  a  receiver. — T.  St. 

Zinc;    Extraction   of  metallic from    its   ores.     E.    F. 

Cote  and  P.  R.  Pierron.     Fr.  Pat.  458,149,  July  30,  1912. 

Zinc  ores  are  reduced  so  as  to  produce  a  large  pioportion 
of  dust,  which  is  then  heated  with  fluxes  as  described  in 
the  preceding  abstract.  Three  examples  are  given  of 
plant  consisting  essentially  of  (1)  furnace,  (2)  condenser 
where  molten  zinc  is  separated,  and  (3)  the  cylinder 
for  heating  the  dust  with  fluxes.  A  hopper  is  attached 
to  this  cylinder,  so  that  the  proper  amount  of  fluxes  can  be 
added  and  mixed  automatically  with  the  zinc  dust  coming 
from  the  condenser,  without  the  zinc  dust  coming  into 
contact  with  the  air.  The  furnace  for  the  reduction  of  the 
zinc  ores  may  be  electrical,  or  may  be  a  cupola  in  which 
briquettes  of  ore  and  charcoal  are  heated  by  reducing 
gases  produced  in  a  hearth  below. — T.  St. 

Zinc  ;  Process  for  treating   ores   of and  other  means 

oxidisable  by  steam  at  high  temperature.  Mineral 
Products,  Ltd.  Fr.  Pat.  458,431,  Mav  2,  1913.  Under 
Int.  Conv.,  May  1,  1912. 

The  desulphurised  ore  is  heated  in  a  current  of  steam 
and  a  reducing  gas  at  800° — 900°  C.  :  zinc  oxide  is  stated 
to  be  reduced  to  metal,  and  the  latter  at  once  re-oxidised 
by  the  steam  and  volatilised  in  a  very  fine  form  of  oxide, 
which  is  recovered  by  condensation. — W.  It.  S. 

Zinc  or  copper  ores,  ashes,  refuse  ;    Obtaining  pure  suits 

fwm .     F.    Bourgeot.     Fr.    Pat.    458,336,    Aug.    3, 

1912. 

Sulphide  ores  are  first  roasted,  and  treated  with  ozone 
under  pressure  to  pcroxidise  iron  ;  with  ashes,  etc.  this 
is  not  required.  The  material  is  then  leached  with  dilute 
acid,  with  the  help  of  an  electric  current,  steam,  or  ozone 


under  pressure.  The  dissolved  metals  are  precipitated 
by  an  alkali  sulphide  or  sulphite  in  presence  of  steam 
under  pressure.  From  the  precipitate  zinc  is  recovered 
as  oxide  by  distillation  and  copper  as  sulphate  by  roasting 
and  treatment  with  dilute  sulphuric  acid. — W.  R.  S. 

Aluminium  and  zinc  ;   Process  for  separating .     A.  D. 

Vialay.     Fr.    Pat.    458,189,   July   31,    1912. 

The  zinc  is  volatilised  in  a  vacuum  at  1200°— 1300°  C. 

— W.  R.  S. 

Aluminium  alloy  and  method  of  producing  the  same.  W.  A. 
McAdams,  Bay  Shore,  N.Y.  U.S.  Pat.  1,076,137, 
Oct.  21,  1913. 

Aluminium  (60  parts)  is  melted  and  heated  until  it  shows 
a  red  colour,  copper  (5  parts)  and  silver  (16£  parts)  are 
added,  the  temperature  is  lowered  until  the  red  colour 
disappears,  zinc  (20  parts)  is  added,  and  the  mass  is 
thoroughly  agitated.— W.  E.  F.  P. 


Aluminium;  Alloys  of - 


-.     C.  Sorel.     Fr.  Pats.  456,881 
and  456,882,  June  28,  1912. 

(1)  The  alloy  contains  from  4  to  10  per  cent,  of  nickel, 
manganese   (free  from  iron),   and  copper  or  chromium. 

(2)  The  alloy  contains  preferably  1  per  cent,  of  chromium 
and  titanium,  and  3  to  5  per  cent,  of  nickel.  Other  metals 
such  as  magnesium,  zinc,  and  tin,  may  also  be  added. 
The  alloys  may  be  made  by  melting  the  alloying  metals 
in  a  high-temperature  (electric)  furnace,  and  then  adding 
the  aluminium  in  small  portions,  or  the  oxides  of  the 
alloying  metals  may  be  reduced  in  a  crucible  furnace  in 
presence  of  cryolite  and  a  portion  of  the  aluminium, 
the  remainder  of  the  latter  being;  added  afterwards. — T.  St. 


Alloy.     W.  Riibel,  Berlin,  Assignor  to  Riibel  Bronze,  Ltd., 
London.     U.S.    Pat.    1,076,455,    Oct.    21,    1913. 

An  alloy  of  Fe  31,  Ni  32,  Al  30  and  Mn  7-5  parts  by  weight. 

— W.  E.  F.  P. 


Electrolylically  depositing  metal  upon  the  interior  of  lubes 
and  other  hollow  articles  or  the  like.  G.  P.  M.  Lee  and 
W.  A.  Brame,  London.     Eng.  Pat.  23,096,  Oct.  10,  1912. 

The  apparatus  is  provided  with  anodes,  g,  g1,  and  anode 
tanks,  b,  61,  the  latter  being  connected  by  extensions, 
b2,  63,  and  unions,  I,  I1,  with  the  tubes,  c,  the  interiors  of 


£iW 


s  #i 


re* 


which  are  to  be  plated.  The  electrolyte  is  circulated  by 
means  of  a  pump  in  either  direction  through  the  anode 
tanks  and  tubes  by  the  connections,  ».  nl  and  h,  fcl.  By 
means  of  a  tray,  o,  and  handles,  oi,  the  whole  may  bo 
lifted  out  of  the  cleansing  solution,  j.  The  positive 
terminal,  a,  is  connected  by  branch  circuit-,  through 
rheostats,  e,  <'.  and/,/',  with  the  anode  tanks  and  the 
ends  of  t he  t uhes.  r,  respectively,  and  the  negative  terminal 
with  a  floating  ring,  d.  which  may  lie  moved  along  the  tube 
for  controlling  t  he  deposit.  By  means  of  the  rheostats,  tho 
current    supplied    to   the   ends   of   the   tul>cs    may   at    I  he 

commencement   be  slightly  Btronger  than  that   supplied 

to    the   anodes.    BO   BjS    to    force    tile   deposit    lo    (he    middle 
portions  of  the  tubes,  and  then  reduced  to  allow  deposition 
at  the  ends,    >r  the  reverse  process  may  lx-  adopted.      With 
short  tubes  the  application  of  direct  current  to  them  ma  . 
dispensed  with,  as  in  such  oases  the  current  density  within 

each  tube  will  be  fairly  uniform.-    B.  N. 
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floss  by  tk-  galvanic  deposition  of  a  protecting 

ring  th,  .    J.   J.    Deolere,   A.   L.   E. 

LndG.  Pascals,  Paris.     Eng.  Pa*.  13,100,  June  .">. 
1913.     Under  Int.  Conv.,  June  6,  1912. 

Thy  cathode  i>  in  the  form  of  a  oomb,  the  teeth  consisting 
of  insulated  brass  roils  sliding  in  a  brass  conducting  bar 
forming  th"  hack  of  tin  comb  to  which  the  current  is 
supplied,  and  above  tins  i-<  a  second  bar  for  raising  or 
lowering  the  teeth  The  lower  ends  of  the  latter  are 
tipped  with  a  soft  metal,  such  as  tin,  where  they  make 
contact  by  their  weight  with  the  silvering  of  the  glass. 
The  circuit  i<  closed  by  hanging  anodes  as  soon  as  the 
el  sttroJyte  covers  th"  silvering,  but  the  anodes  for  supply 
of  metal  consist  of  strips  cairied  by  wooden  frames  with 
interjH\sed  blocks  of  lead-antimony  alloy. — B.  N. 

ill ;    Electrolytic  cleansing  of .    L'Hospicd  et  Cie. 

Md  C.  H.  Thompson.     Fr.  Pat.  458,524,  May  23,  1913. 
Under  Int.  Conv..  Jan.   1,  1913. 

Thk  metals  are  cleansed  in  a  solution  in  which  during 
electrolysis  the  hydrogen  cathions,  and  the  anions  from 
hydrochloric,  nitric,  sulphuric,  hydrofluoric,  hydrobromic, 
or  chromic  acids  are  liberated  by  an  alternating  current. 
Th"  objects  arL»  placed  in  the  bath  without  any  metallic 
connection  with  the  electrodes,  and  are  separated  from  the 
latter  by  porous  or  |>erforated  partitions. — B.  N. 


Manufacture  of  chemically  pure 


C.  H. 


Fischer,  Charlnttenburg,  Germany.     Eng.  Pat.  23,475, 
•.  14.  1912. 

Ptre,  anhydrous,  granular  tungstic  acid  is  prepared  by 

add  inn  a  -olution  of  an  alkali  tungstate  to  boiling  acid 

(hydrochloric  acid  containing  about  4  per  cent,  of  nitric 

acid ) :  or  by  t  reat  ing  the  t  ungst  ate  solut  ion  with  ammonium 

rerpbide,  filtering,  pouring  the  filtrate  into  an  acid  bath 

i  polyBulphide  of  tungsten,  and  roasting  the 

er.     It   is  stated  that,  by  reduction  with  hydrogen, 

acid    thus     prepared    yields    pure,    crystalline, 

lie  m.-ta!.—  \V.  E.  F.  P. 

[Tuny </*«.")     Wires;     Method  of  drawing  refractory . 

A.  J.  Li"hmann,  Assignor  to  N.  Hf)fheimer,  New  York. 
•     1,076,590,  Oct.  21,  1913. 

The  (tungsten)  wire  is  passed  continuously  through 
ith  of  liquid  hydrocarbon  (gasoline)  within  which 
th<-  m<-tal  h  rendered  incandescent,  by  means  of  an  electric 
sweat,  with  th>  object  of  causing  it  to  become  coated 
with  graphite,  after  which  it  is  drawn  through  a  diamond 
die,— W.  V..  V.  P. 

'ility ;      Profess    for     imparting to    metals.     The 

rVestinghouse  M"tal  Filament  Lamp  Co.,  Ltd.     Second 
Addition,  dated  Mai  10,  1913,  to  Fr.  Pat.  445,208,  June 
7.   1912  (thai    J..   H<12,  1186;    1913,  240).     Under  Int. 
M  i>   13,  1912. 

The  metal  (tungsten  or  molybdenum)  is  heated  and  cooled 
und-r  high  preafture  by  embedding  it  in  a  fusible  thermic 
mixture  which  i-  ignited,  and  by  slow  cooling  and  solidifi- 
cation exerts  the  required  pressure.  The  metal  is  pre- 
sented from  dissolving  in  tbe  mixture  by  a  tube  or  coating 
material,  or  by  previously  saturating 
mixture  with  the  metal. — W.  R.  S. 

/     Furnn  ,  ,     Oi7  fired 


-.     K.    Schmidt,    Hefl- 
ckar,     Wurteniberg.     Bug,     Pat.      11,384, 
May  16,  1913. 

■KLTrjra    fornaee    comprises    a    cylindrical    heating 

mber  into  which  th"  material  ii  charged   from  above 

tlrough    a    central    orifice.     Tin     burners    are    arranged 

arou  ift  and  are  directed  downward 

'>n  to  th"  'hart.'".    Th"  invention  consists  in  arranging 

I  'h<-  burner  nozzle,  on  the     ortact     of    an 

and    with    a    lateral    inclination   so   as    to 
ic*  a   pow-rful   vortex.-    A.   I     L 

xUefmrnmu.     V.  Coppee.     It.  Pat.  456,803,  June  26, 
1912, 

of  a  cylindrioa]  metal  shell 
purl  with  -  material,  the  lower 


part  being  provided  with  burners.  The  crucible  is  sus- 
pended by  its  upper  edge,  and  the  refractory  lining  is 
hollowed  out  to  follow  the  shape  of  the  crucible.  The 
products  of  combustion  circulate  round  th?  crucible,  into 
which  they  are  finally  deflected  by  the  cove/  before 
escaping  through  a  hole  in  the  latter.  The  cover  is  lined 
inside  with  asbestos  or  other  refractory  material,  which 
becomes  incandescent  and  serves  to  heat  the  contents 
of  the  crucible  by  radiation.  The  cover  is  attached  by 
means  of  a  socket  to  an  upright  rod  secured  to  the  side 
of  the  furnace,  so  that  it  can  be  first  raised  bodily,  and  then 
swung  round  horizontally. — T.  St. 

Melting  furnaces   and   cupolas ;     Method   and   apparatus 

for  preventing  the  formation  of  carbon  monoxide  in . 

E.  Schurmann.     Fr.  Pat.  458,242,  May  22,  1913. 

The  furnace  is  provided  with  two  wide-mouthed  tuyeres 
situated  diametrically  opposite  to  each  other  at  tbe  level 
of  the  fusion  zone.  Each  tuyere  is  connected  with  a 
separate  regenerator,  both  of  which  are  in  communication 
with  a  common  blower.  The  direction  of  the  air  stream 
is  determined  by  a  valve,  and  is  changed  periodically. 
The  air  blown  into  the  furnace  for  the  most  part  passes 
horizontally  directly  across  the  furnace,  and  subsequent 
reduction  of  the  carbon  dioxide  formed  is  avoided.  The 
fusion  of  the  charge  is  completed  by  closing  the  outlet 
connected  with  the  regenerators,  and  arranging  the  valve 
near  the  blower  so  that  air  passes  simultaneously  through 
both  tuyeres,  and  so  upwards  through  the  furnace. — T.  St. 

Boasting  furnaces.     A.  Gaillard.     Fr.  Pat.  458,418,  April 
11,  1913.     Under  Int.  Conv.,  April  13,  1912. 

A  multiple-hearth  mechanical  roaster  in  which  each 
hearth  projects  from  under  the  next  higher  one,  so  that 
the  hearths  can  be  charged  independently  from  separate 
hoppers.  The  ore  remains  on  the  same  hearth  until 
completely  roasted,  when  it  drops  down  an  inclined 
plane  into  cars  below  the  lowest  floor. — W.  R.  S. 

Alkali  metals   by   electrolysis  ;     Preparation   of .     B. 

LoLsel  and  A.  Nacivet.     Fr.  Pat.  456,688,  June  24,  1912. 

In  the  electrolysis  of  salts  or  oxides  of  alkali  metals, 
similar  electrodes  are  usea,  and  at  regular  intervals  the 
current  is  reversed,  thus  producing  an  automatic  cleansing 
of  the  cathode. — B.  N. 

Metals  [Copper];    Separation  of in  ores.     A.  M.  G. 

Scbillot.     Fr.   Pat..  456,828,  April    18,    1913. 

Rich  sulphide  ores,  such  as  copper  pyrites,  are  roasted, 
without  tbe  addition  of  frcl,  in  a  shaft  furnace 
having  openings  in  its  walls  so  that  air  passes  horizontally 
through  the  charge.  The  escaping  gases  after  passing 
through  a  dust  chamber  are  mixed  with  air  and  steam 
and  led  over  perforated  shelves  carrying  catalytic 
agents,  e.g.,  metallic  oxides  or  fragments  of  quartz. 
Dilute  sulphuric  acid  collects  in  a  lead-lined  receptacle 
below  the  shelves.  The  uncondenscd  gases  are  drawn 
off  by  means  of  a  fan.  The  ore  from  the  shaft 
furnace  is  subjected  to  a  second  roasting  in  a  reverberatory 
furnace,  crushed,  and  lixiviated  with  the  dilute  sulphuric 
acid,  obtained  M  above,  in  a  long  trough,  divided  into 
compartments  communicating  at  the  bottoms,  and 
supplied  with  stirring  gear,  the  ore  and  acid  passing  in 
opposite  directions.  Where  ores  of  volatile  metals  are 
roasted,  condensing  chambers,  cooled  by  means  of  water, 
are  provided.  Mixed  sulphides  of  copper  and  iron  are  first 
treated  with  very  dilute  sulphuric  acid  to  remove  the  iron. 
The  iron  sulphate  solution  Is  allowed  to  crystallise,  and 
the  crystals,  after  being  dried  at  100°  C,  are  roasted  to 

give  sulphuric  acid,  the  iron  oxide  remaining  forming  a 

pure  iron  ore.  The  lixiviating  apparatus  may  be  similar  ly 
used  with  cyanide  solution  for  the  treatment  of  ttOD 
residues  as  contain  precious  metals. — T.  St. 


Easily   oxidisable    bodies    [metals'] ,     Protection   of by 

the   use   of  gaseous  nitrogen.     R.    P.    Pictet.     Fr.    Pat, 
l.~,o,!).~,7,  April  22,  1918. 
Iron  and  zinc  are  preserved  from  oxidation  when  in  the 
melted  state   by  surrounding  them   with  an  atmosphen 
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of  pure  nitrogen.  Melted  metals  may  be  contained  in 
bulk  without  oxidation,  in  a  vessel  shaped  like  a  con- 
verter, by  blowing  in  nitrogen  through  holes  in  the  base, 
and  feeding  a  small  current  on  to  the  surface  of  the  metal. 
In  operations  such  as  casting,  puddling,  the  joining 
together  of  metallic  tubes,  etc.,  protection  by  nitrogen 
prevents  the  formation  of  films  of  oxide. — T.  St. 

Sulphide  ores  ;    Treating in  preparation  for  roasting, 

A.  G.  Andersson.     Fr.  Pat.  458,442,  May  10,  1913. 

Thorough  removal  of  sulphur  is  ensured  by  crushing  the 
ore  to  a  fine  powder  which  is  agglomerated  into  porous 
lumps  and  dried  as  described  in  Fr.  Pat.  458,066  (this  J. 
1913,  1018).—  W.  R.  S. 

■Ores  ;  Process  for  extracting  metallic  sulphates,  sulphides  or 

oxides  from ,  and  apparatus  therefor.     R.  D.  Lance. 

Fr.  Pat.  458,816,  Aug.  17,  1912. 

The  finely  divided  ore  is  heated  with  strong  sulphuric 
acid  to  300°— 400°  C.  in  a  circular  furnace,  after  leaving 
which  it  is  extracted  with  hot  brine.  The  insoluble 
residue  is  separated  in  a  filter-press  of  special  construction, 
and  the  solution  freed  from  iron  by  adding  the  oxide  of  a 
metal  present  in  the  ore,  such  as  copper  or  zinc,  and 
injecting  hot  air,  which  precipitates  ferric  hydroxide. 
The  filtered  liquor  is  now  treated  with  a  solution  con- 
taining 3CaO,NaCl,15H20  and  Ca(ONH4)„,  obtained  by 
dissolving  calcium  hydroxide  in  a  10  per  cent,  solution 
of  sodium  chloride  saturated  with  ammonia  :  calcium 
;sulphate  and  soluble  ammonium  compounds  of  copper 
or  zinc  oxide  are  formed.  The  former  is  filtered  off, 
ammonia  recovered  by  boiling  the  filtrate,  and  the  pre- 
cipitated hydroxide  converted  into  oxide  by  calcination. 

— W.  R.  S. 

J'urnaces  ;     Operation    of    regenerative adapted    more 

especially  for  the  manufacture  of  steel.  N.  E.  Maccallum, 
Phcenixville,  Pa.,  U.S.A.  Eng.  Pat.  30,079,  Dec.  31, 
1912.     Under  Int.  Conv.,  Jan.  16,  1912. 

See  U.S.  Pat.  1,057,564  of  1913  ;  this  J.,  1913,  492.— T.F.B. 

■Carbon  content  of  iron,  steel,  and  the  like  iron  alloys  ;  Rapid 
process  of  and,  apparatus  for  determining  and  controlling 

the .     E.    Szasz,    Diosgyor,    Hungary,    Eng.     Pat. 

7693,  April  1,  1913.     Under  Int.  Conv.,  April  15,  1912. 

See  Fr.  Pat,  455,738  of  1913  ;  this  J.,  1913,  948.— T.  F.  B. 

Titanium  ;    Method  of  raising  the  alloying  qualification  of 
\jor  treating  iron  or  steel].     H.   Goldschmidt   and 
O.  Weil.  Assignors  to  T.  Goldschmidt,  Essen  on  Ruhr, 
Germany.     U.S.  Pat.  1,075,782,  Oct.  14,  1913. 

See  Ger.  Pat.  235,461  of  1909  ;  this  J.,  191 1,  1019.  -T.F.B. 

Case-hardening  material.  Method  of  making  case-hardening 
material.  H.  Rodman,  Edgewood,  Pa.,  Assignor  to 
Rodman  Chemical  Co.  U.S.  Pats.  1,076,235  and 
1,070,453,  Oct.  21,  1913. 

See  Eng.  Pat.  8596  of  191 3  ;  this  J.,  1913,  980.— T.  F.  B. 


The  Titanium  Alloy 


Zinc  ;     Process    and    apparatus   for    recovering 


-from 


slags,  ores,  and  other  zinciferous  materials.  F.  C.  \V. 
Timm,  Hamburg,  Germany.  Eng.  Pat.  5438,  March  4, 
1913.     Under  Int.  Conv.,  March  7,  1912. 

.See  Fr.  Pat.  455,086  of  1913  ;  this  J.,  1913,  871.— T.  F.  B. 


Ores  ;  Treatment  of  - 


..     N.  H.  M.  Dekker,  Paris.     U.S. 
Pat.  1,075,409,  Oct.   14,  1913. 

See  Eng.  Pat.  18,488  of  1911  ;  this  J.,  1912,  930.— T.  F.  B. 

Lead  alloy.     C.  P.  MeConnell,  Assignor  to  Western  Electric 
Co.,  New  York.     U.S.  Pat.  1,076,661,  Oct.  14,  1913. 

See  Eng.  Pat.  25,090  of  1912  ;  this  J.,  1913,  663.— T.  F.  B. 
Roasting  furnaces  or  the  like;   Agitating  device  for 


M.  van  Marckc  dc  Lummen,  Cologne,  Germany.     U.S. 
Pat.   1,076,297,  Oct.  21,  1913. 

.See  Eng.  Pat.  13,551  of  1912  ;  this  J.,  1913,  755.— T.  F.  B. 


M dais;    Process  for  refining  — 
Manufacturing  Co.     Fr.   Pat.  4.V>,783,  April   17,   1913'. 
Under  Int.  Conv.,  April  17,  1912. 

See  U.S.  Pat.  1,056, 125  of  1913  ;  this  0.,  1913, 430.— T.F.B. 

Metals  ;    Process  for  preparing  products  for  refining . 

The  Titanium  Alloy  Manufacturing  Co.  Fr.  Pat. 
453,734,  April  17,  1913.  Under  Int.  Conv.,  April  17, 
1912. 

See  U.S.  Pat.  1,0.^9,672  of  1912  ;  this  J.,  1912,993.— T.F.B. 

Concentrating  apparatus  for  separating  metals,  minerals, 
and  other  substances.  W.  E.  Cox  and  H.  M.  Morris. 
Fr.  Pat.  458,541,  May  29,  1913. 

See  Eng.  Pat.  5975  of  1912  ;  this  J.,  1913,  755.— T.  F.  B. 

Alkali  metals  ;    Castner  apparatus  for  the  manufacture  of 

by  electrolysis  of  molten  alkali  compound*.     Deutsche 

Gold-  und  Silber-Sch' ide-Anstalt  vorm.  Rossler.  Fr. 
Pat.  458,731,  May  9,  1913. 

See  Eng.  Pat.  1933  of  1913  ;   this  J.,  1913,  948.— T.  F.  B. 

Separation  of  thallium  and  rare  metals  from  had  ores,  with 
the  simultaneous  production  of  sublimed  white  lead. 
Ger.  Pat.  264,526.     See  XIII. 
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Ozone  ;   Production  of 


Patents. 

— .     J.  R.  Quain,  London.     Eng. 
Pat."  22,854,  Oct.  7,   1912. 

The  electrodes  are  provided  with  insulating  silica  envelopes, 
containing  a  quantity  of  mercury  which  is  vaporised  during 
the  action  (see  also  Eng.  Pat.  3905  of  1906  ;  this  J.,  1906, 
992).— B.  N. 

Electrolytic    diaphragms.     H.    A.    Wagner,    East    Orange, 

N.J.,  U.S.A.  Eng.  Pat.  16,048,  July  11,  1913. 
Diaphragms  for  use  in  the  electrolysis  of  solutions  of 
sodium  chloride,  etc.,  are  composed  of  pumice,  charcoal, 
manganese  dioxide  or  other  porous  material  (with  or 
without  palladium  black  or  other  hydrogen-absorbing 
substance),  through  which  finely  divided  mercury  is  dis- 
seminated, for  example,  by  moistening  the  material 
with  a  solution  of  mercuric  chloride  and  then  treating 
it  with  formaldehyde.— W.  E.  F.  P. 


Cells  ;  Electrolytic 


c.  W.  Marsh,  Greenwich,  Conn., 


eilS  ,      UirAsll  fiyi  iv  ■         ^..      ...    ■■■     ■  ■■■■,    •• . 

Assignor    to    Hooker    Electrochemical    Co..    New  York. 

U.S.  Pats.  1,075,362,  1,075,363,  1,075,364,  and  1,075,660, 

Oct.  14,  1913. 
(1)  The  apparatus,  for  the  elect  rolysis  of  alkali  salt 
solutions,  comprises  a  number  of  units  arranged  in  m 
each  consisting  of  several  superposed  eelb  hai  ing  a  common 
body.  Each  cell  is  provided  with  an  anode  compartment 
open  at  one  side  only,  with  a  substantially  vertical  pervious 
cathode  and  diaphragm  disposed  across  the  < >|miuiil;. 
An  anode  connection  extends  horizontally  through  the 

wall  of  the  cell,  opposite  to  the  cathode,  and  is  connected  in 
series  with  the  cathode  in  the  adjacent  cell.      (2)  The  cell 

comprises  concentric  anode  and  cathode  oompartmenta, 

with  a  perviOUB  cathode  and  diaphragm  separating  them. 

the  cathode  and  diaphragm  being  ben(  sa  as  to  provide 
substantially  radial  recesses  communicating  respectively 

with  the  anode  and  cathode  compartments.      Aie 
placed  in  the  recesses,  which  are  in  open  lateral  and  end 

communication      with     the     inner     anode     compartment 
ft   ma    are     provided    for    maintaining;    a    ■  on-tant     level 

of  electrolyte  in  this  compartment.     CO  The  arrangement 

is  similar  to  that  described  under  (2).  hut  the  oathode 

compartment  is  the  central  one.  and  the  upper  and  JOWW 
walls  of  the  rootwatffl  present  non  conducting  surfaces. 
(4)  The    apparatus    comprises    a    symmetrical    cell-)>od\. 
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having  theorem  ■  number  of  superposed  chambers  for 
electrolytes  etch  of  the  chambers  being  provided  with 
opposite  lateral  side  openings  of  like  form  and  area.  A 
perforated  cathode  and  diaphragm,  adapted  to  cover 
HM  of  the  openings,  extends  into  the  chamber  at  a  number 
of  points,  and  a  composite  anode  structure  covers  the  other 
opening.  The  individual  anodes  project  into  the  chamber 
between  the  cathode  extensions,  and  the  anode  and 
cathode  structures  are  interchangeable. — B.  N. 


Cell;     Gal  ran  ic .     M.    L. 

U.S.  Pat.   1.075.479,  Oct 


Kaplan,    Brooklvn, 
14,  1913. 


N.Y. 


Hydratf.d  manganese  peroxide,  produced  as  a  dark  blue, 
dense,   tine   powder  by   the  oxidation  of  manganese  car- 
bonate  with   a   solution   of  potassium  permanganate,   is 
as  a  depolariaer. — B.  X. 


-.     A.    H.    Hooker,    Niagara    Falls, 
Hooker   Electrochemical  Co.,   New 


Cell  :  Electrolytic  — 
NY..  Assignor  to 
York.     U.S.  Pat.  1,075,570,  Oct.  14,  1913 

A  high  amperage  cell  for  the  electrolysis  of  alkali  chloride 
solutions,  comprises  an  insoluble  anode,  and  a  permeable 
cathode  with  an  interposed  diaphragm  in  contact  there- 
with. The  electrodes  are  vertically  disposed,  the  horizontal 
dimension  of  the  cathode  being  more  than  six  and  a  half 
times  the  vertical ;  or  several  electrodes  and  diaphragms 
may  be  used,  the  aggregate  horizontal  dimensions  of  the 
cathodes  being  more  than  thirteen  times  the  vertical 
dimension  of  one  cathode. — B.  N. 


Cell;    Electrolytic- 


-.  G.  W.  Stone,  Niagara  Falls,  N.Y., 
Assignor  to  Hooker  Electrochemical  Co.,  New  York. 
U.S.  Pat.  1,075,609,  Oct.  14,  1913. 

The  cell  has  a  U-shaped  body  of  concrete  with  external 
reinforcing  metallic  members,  and  is  provided  with  an 
anode  compartment  having  a  non-pervious  interior  facing. 
Separable  cathode  chambers  are  provided,  with  metallic 
frame-members  secured  to  the  body  and  surrounding  the 
chambers  and  engaging  therewith  to  retain  them  in 
position. — B.  X. 

Furnace  ;      Electric with    closed    space.     Helfenstein 

Elektro  Ofen  G.   m.  b.  H.     Fr.  Pat.  456,926,  April  21, 
1913.     Under  Int.  Con  v.,  April  27,  1912. 

The  furnace  is  provided  with  charging  towers  along  its 
whole  length,  the  lower  part  of  each  tower  being  conical 
in  form  with  the  greatest  diameter  at  the  bottom.  Between 
the  charging  vessels  are  funnel-shaped  spaces,  containing 
material  similar  to  the  charge,  in  which  the  electrodes  are 
placed,  the  latter  passing  through  relatively  narrow  slits 
in  the  bottoms  of  the  chambers.  The  material  thus 
descends  in  the  towers  towards  the  faces  of  the  electrodes, 
and  the  gases  formed  are  aspirated  into  the  towers,  from 
which  they  are  conveyed  by  suitable  exit  pipes. — B.  N. 


naceJS  ;     Electric    arc 


E.    de    Loisy.     Fr.    Pat. 


158,403,  Aug.  5,  1912. 

Dmasi  currents,  with  leparated  phases,  are  employed 
for  the  production  of  the  srcs,  each  phase  feeding  a  pair 
of  electrodes,  and  'he  four  electrodes  being  arranged  in 
the  bath  in  a  straight  line. — B.X. 

Tunc         Electric with  rotating  flame  for  the  treatment 

of   ejaseJl    e,r    nip-mr*.      1.     Mo-cicki.      Fr.     Pat.    45S,636, 

Hat  31,  1913.     Under  Int.  Cbnv.,  June  1  and  Aug.  8, 
1912. 

Tiff,  are  h  produced  by  a  high-tension  alternating  current, 

and  I rider  the  influence  of  a  magnetic  field,      'lie 

'.il     electrode,     12,     is    surrounded     by     the     external 

ejects  ode  fa  the  form  of  a  tui*-,  the  arc  forming  at  each 

alternation  at   the  place,   13,  where  the  dm  enters  the 

funs  •       By  displacing  the  electrode,  \'Z,  longitudinally, 

of  the  opening  between  the  two  electrodes  may 

be  modified  and  the  -peed  of  the  gat  varied.     Under  the 

of  the  passage  «f  the  gas  and  the  mags 
field,  th-  ilaced,  and  i'     length,  i    the    greatly 

iri'rcwd.     In    a    modified    form,    tie    electromagnet 

!  with  two  internal  poles,  the  lower  one  prodn 


a  divergence  of  the  lines  of  force  in  the  lower  part  of  the 
furnace,  and  thus  causing  a  more  rapid  displacement 
of  the  arc  towards  the  periphery  of  the  furnace.     In  a 


further  modification  the  inner  electrode  is  increased  in 
diameter  but  has  a  short  conical  portion,  so  that  with 
little  displacement  of  the  arc  in  the  direction  of  the  axis 
of  rotation,  a  great  elongation  of  the  flame  is  produced. 
The  tube,  13,  may  also  be  provided  on  its  periphery  with 
regulars-disposed  notches,  or  the  interior  electrode  may 
be  furnished  with  grooves,  or  the  latter  electrode  may  be 
disposed  eccentrically  within  the  electrode,  13,  so  that 
with  an  internal  electrode  of  small  diameter,  a  cross- 
section  sufficient  for  the  passage  of  the  gas  may  be  obtained 
in  spite  of  the  narrowness  of  the  slit.  The  electrode,  13, 
at  the  point  where  the  arc  is  formed,  may  consist  of  a 
separate  circular  piece,  easily  replaced,  and  fixed  by 
means  of  a  ring. — B.  N. 

Product,  permeable  to  fleet1) ic  currents  of  high  frequency 
and  impermeable  to  currents  of  low  fnquency,  Vedovelli 
Priestley  et  Cie.     Fr.  Pat.  458,676,  June  2,  1913. 

Gum,  or  other  agglutinant,  such  as  gum  lac  varnish, 
rubber  solution,  etc.,  is  worked  up  with  metallic 
powders,  so  that  the  particles  of  the  powders  are  near 
to  but  without  touching  each  other.  Being  im permeable 
to  low  frequency  currents,  the  material  may  in  this  case 
servo  as  an  insulating  medium. — B.  N. 

Electric    arcs ;     Methods    and    apparatus    for    producing 

elongated  .       F.    H.     A.     Wielgolashi,    Christ iania. 

Eng.  Pat.  2165,  Jan.  27,  1913. 

8EB   U.S.   Pat.    1,054,886    of  1913;     this  J.,   1913,    432. 

— T.  F.  B. 

IJictric  arcs  for  thctreatme.nl  of  gases  ;  Method  and  apparatus 

for  the  production   of  elongated .     F.    H.    A.    Wiel- 

golaski,  Christ  iania.     Eng.  Pat.  2214,  Jan.  27,  1918. 

U.S.Pat.  1,061,892  of  1 01 3;  this  J.,  1913,  665.— T.F.B. 

Furnace;     Electric-transformer •     J.    Bally,   Grenoble, 

Krance.      Kng.   Pat.   16,01  I,  July  11,  1918.      Undet    Int. 
'  onv.,  July   12,    1912. 

IV.  I'.,'.  446.02S  of  1912;    this  J.,  1913,  148.— T.  F.  B. 


Furnaet  ;  Electric 


-.    I.  Kennerfelt,  Salmstad,  Sweden, 
is.   Pat.  1,078,518,  Oct.    21,    1913. 

Ski:  I'i.  Pat.  144,947 of  1912  ;  thisj.,  191?,  1188.— T.  F.  B. 
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Refractory,  electrically-conducting  moulded  bodies  ;   Process 

pr  the  production  of .     G.  Egly,  Treptow.  Assignor  to 

Gebr.  Siemens  und  Co.,  Lichtenberg,  Germany.     U.S. 
Pat.  1,075,634,  Oct.  14,  1913. 

SEEFr.  Pat.  446, 142  of  1912;    this  J.,  1913,  143.— T.F.B. 

Electro-osmotic  process  for  dehydrating  vegetable,  animil, 
and  mineral  substances  under  pressure.  Ges.  f.  Elektro- 
Osmose  m.  b.  H.  First  Addition,  dated  May  8,  1913, 
to  Fr.  Pat.  449,358,  Oct.  12,  1912. 

See  Eng.  Pat.  10,873  of  1913  ;  this  J.,  1913,  833.— T.  F.  B. 

Separation  of  hydrogen  sulphide  and  ammonia  from  gases. 
Ger.  Pat.  263,905.     See  II a. 

Preparation  of  gases  containing  cyanogen  and  hydrocyanic 
acid  from  hydrogen,  nitrogen,  and  carbon  or  carbonaceous 
gases  in  the  electric  arc.     Ger.  Pat.  263,692.     See  VII. 

Method  of  producing  gas  reactions  by  means  of  electric  flame 
arcs.  [Production  of  oxides  of  nitrogen.]  Ger.  Pat. 
265,413.     See  VII. 


XIL— FATS;    OILS;    WAVES. 

Stearic  and  oleic  acids  ;    Solidifying  and  melting  points  of 

mixtures   of .     R.    Meldrum.     Chem.    News,    1913, 

108,  199—201. 

Dalican's  method,  in  which  the  mixture  is  constantly 
stirred,  was  found  to  give  concordant  results  for  the 
solidifying  point,  the  maximum  difference  in  readings 
for  any  given  mixture  being  0-3°  C.  for  mixtures  containing 
up  to  70  per  cent  and  0-7°  C.  at  80  per  cent,  of  oleic  acid. 
The  determination  of  the  solidifying  point  with  a  stationary 
thermometer,  without  stirring,  gave  concordant  results 
lower  than  those  given  by  Dalican's  method  ;  the  rise  in 
temperature  on  solidification  was  also  less.  Results  of 
comparative  experiments  with  the  thermometer  bulb, 
straight  tube,  and  capillary  tube  methods  of  determining 
melting  points  are  also  given.  The  author  has  devised 
a  new  method  of  determining  melting  points  in  which 
a  column  of  fatty  acid  is  drawn  into  the  arm  of  a  small 
U-tube  and  allowed  to  solidify  :  the  temperature  at 
which  the  level  of  the  melted  acids  is  equal  in  both  tubes 
is  taken  as  the  melting  point. — R.  G.  P. 

Melting  point  [of  fits]  ;  Determination  of by  ther- 
mometer bulb  method.  R.  Meldrum.  Chem.  News,  1913, 
108,  233—224. 

Variations  obtained  by  this  method  are  shown  to  be 
due  to  errors  of  manipulation,  for  in  the  author's  experience 
the  m.  pt.  of  fats  is  not  affected  by  repeated  remelting 
and  solidifying.  The  essential  point  is  the  uniformity 
with  which  the  thermometer  bulb  is  coated  with  the  fat 
in  sufficient  quantity  to  form  two  drops.  If  the  first 
falling  drop  appears  opaque  the  coating  is  too  thick 
and  the  thermometer  should  be  heated  or  cooled  5°  to 
10°  C.  and  its  bulb  re-coated  by  a  rapid  dip  into  the  fat. 
It  is  also  necessary  to  remove  the  fat  from  the  apex  of  the 
bulb  by  means  of  filter  paper;  otherwise  the  readings 
will  be  too  high.  In  the  case  of  very  soft  mixtures  it  is 
advisable  to  cool  the  bulb  to  0°  C.  or  — 5°  C.  and  then 
to  make  a  rapid  dip.  Too  thin  a  film  of  fat  will  cause 
the  drop  to  form  too  slowly  and  the  m.  pt.  to  be  too  high. 
A  suitable  apparatus  for  tho  determination  is  a  test 
tube,  7  in.  by  1  in.,  which  is  passed  through  a  bung  in  a 
beaker  about  7  in.  by  3  in.  Tho  thermometer  with  tho 
attached  fat  is  fixed  centrally  in  the  test  tube,  whilst  a 
glass  stirrer  is  moved  continually  up  and  down  in  tin- 
water  round  the  outside  of  the  tube.  The  speed  of  heating 
should  be  at  about  tho  rate  of  1°  C.  in  two  minutes,  and 
the  larger  the  bulb  of  tho  thermometer  the  more  gradually 
should  tho  temperature  be  raised.  With  fairly  pure 
substances  such  as  stearic  acid  and  spermaceti,  the  m.  pt. 
thus  obtained  should  be  within  1°  C.  of  tho  true  m.  pt. 

_C.  A.  M. 


Esterase  [lipase]  in  pig's  liver  ;    Partial  purification  of  the 

.     G.   Peirce.     J.   Biol.   Chem.,   1913,   16,   1—3. 

100  grms.  of  pig's  liver  were  ground  with  sand  and  water, 
the  solution  strained,  and  diluted  to  1  litre,  toluene  being 
added  as  a  preservative.  After  incubation  at  37 SC. 
for  1  day  and  allowing  to  stand  for  several  weeks,  it  was 
filtered  until  clear.  The  10  per  cent,  crude  enzyme 
soluUon  thus  obtained  was  dialysed  in  collodion  bags 
for  5  or  6  days,  filtered,  half -saturated  with  ammonium 
sulphate,  filtered  till  clear,  then  fully  saturated  with 
ammonium  sulphate  and  again  filtered  till  clear  :  the 
filtrate  was  inactive.  The  precipitate  was  dissolved  in 
water  and  the  solution  dialysed  till  free  from  sulphate. 
A  20  per  cent,  enzyme  solution  was  purified  in  the  same 
way.  The  lipolytic  activities  of  the  different  solutions 
(expressed  as  parts  of  ethyl  butyrate  hydrolysec,  per  hour 
per  1  part  of  solid  substance  in  the  enzyme  solution)  were  : 
crude  10  per  cent,  solution,  10;  dialysed  10  per  cent, 
solution,  90;  partially  purified  10  per  cent,  solution 
(half  saturation  with  ammonium  sulphate  omitted),  165; 
purified  20  per  cent,  solution,  217.  The  solid  substance 
in  this  last  preparation  is  at  least  50  times  and  probably 
100  times  as  active  as  that  in  the  clear  lipase  solution 
prepared  by  Kastle  and  others  (this  J.,  1901,  628).— A.  S. 

Determination  of  cocoanut  oil  in  butter  by  Polenshe's  method. 
Sundberg.  See  XIXa. 

Patents. 

Oili ;      Machinery    for    extracting or    for    expressing 

liquids  from  materials  generally.  J.  E.  Bibbv,  Birken- 
head.    Eng.  Pat.  22,699,  Oct.  5,  1912. 

The  material  is  pressed  in  an  annular  chamber  between  two 
rings,  mounted  upon  races  of  rollers,  and  revolving 
eccentrically  one  within  the  other,  so  that  at  a  certain 
position  they  approach  and  exert  great  pressure.  Per- 
forations and  grooves  for  the  escape  of  the  oil  are  pro- 
vided in  the  crushing  ring,  whilst  a  screw  conveyor  may 
be  used  for  feeding  the  material  into  the  space  where 
the  rings  are  most  widely  apart. — C.  A.  M. 

Lubricating ,  impregnating,  or  coating  materials  ;    Process 

for    preparing    oil    mixtures    suitable   for    use    as . 

Chem.  Fabr.  Florsheim  Dr.  H.  Noerdlinger.  Ger.  Pats. 
265,598,  May  8,  1909,  and  265,600,  April  8,  1910. 
Additions  to  Ger.  Pat.  263,278. 

In  the  preparation  of  lubricants  or  impregnating  or  coating 
agents  from  thickened  tar  oils  as  described  in  the  principal 
patent  (sec  this  J.,  1913,  918),  it  is  proposed  to  replace 
the  mineral  oils  (1)  by  liquid  or  solid  waxes  of  animal  or 
vegetable  origin,  or  (2)  by  resins,  resin  oils,  or  ethereal 
oils.-T.  F.  B. 

Preparing  solid  elastic  oxidation  products  from  Unseed 
oil  or  other  drying  fatty  oils.  Ger.  Pat.  263,656.  See 
XIV. 

Substitution  of  hydrogenatid  oil  for  olio-margarine  in  the 
manufacure  of  margarine.  Fr.  Pat.  458,611.  iS'ce 
XIXa. 


XIIL— PAINTS  ;       PIGMENTS  ;       VARNISHES  ; 

RESINS. 

Pine  oils.     Heleh.     See  XX 


Pat  i 


White    lead;     Process    of    producing 


-.     K.     Huston, 
St.  Louis  Mo.    U.S.  Pat.  1,076,143,  Oot.  7.  1913. 

Bask:  lead  oarbonateai  containing  reepeotiTaly  lest  than 

and    mow    than    11-3    per   cent.    CO*  are    mixed    together 

in  suoh  proportion!  aa  t<>  yield  ■  mixture  containing  lv>m 
11-3  in  14*5  pat  lent.  <<>,.  The  ba  b  i  irbonate  eon. 
taining  the  lowor  peroentaga  <>f  oarbon  dioxide  b  obtained 
by  panning,  the  ^,;>-  into  a  solution  of  baaic  lead 
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which  i<  kept  alkaline.  The  higher  carbonate  is  pro- 
duced when  the  solution  is  allowed  to  become  acid. — E.W.L. 

Lead  or  -  partition  of  thallium  and  rare  metal*  from 

.  with  the  simultaneous  production  of  sublimed  white 

lead.     J.    B.    Hannay   and   Deutsche    Felsen-Ocl   Ges. 
Franzen  and  Co.     tier.  Pat.  264,526,  Dec.  14,  1912. 

The  ore  is  heated  intensely  on  a  deep  bed  of  coke,  under 
IMm-Ozidising  conditions,  whereby  it  is  rapidly  volatilised, 
and  the  vapours  on  leaving  the  furnace  are  mixed  with  a 
quantity  of  air  sufficient  for  complete  oxidation  and  then 
led  through  a  series  of  settling  chambers  where  they  are 
slowly  cooled  and  fractionally  condensed.  The  products 
may  be  subjected  to  the  same  process  a  second  time  to 
effect  further  purification.  An  automatic  feeding  device 
1-.  described  by  which  ore  and  coke  can  be  supplied  con- 
tinuously without  opening  the  furnace.  It  is  stated 
that  by  this  process  thallium  and  the  rare  metals  can  be 
recovered  separately  and  that  the  sublimed  white  lead 
has  approximately  the  composition,  3PbS04,PbO.— A.  S. 

Lithopone  resistant  to  liijht  and  to  the  weather  ;  Mamifacture 

°f  a •     G.  Engelmann.     Ger.  Pat.  264,904,  Aug.  13, 

1912.  e 

The  lithopone  during  the  precipitation  process  is  treated 
with  sulphur  dioxide  gas  or  with  compounds  of  sulphur 
dioxide  in  non-alkaline  solution;  or  the  lithopone,  after 
ignition,  may  be  quenched  with  water  into  which  sulphur 
dioxide  is  led. — A.  S. 

Butadiene    and    Us    homoJogues ;     Process   for    preparing 

[resinous]  polymerisation  products  of .     Farbenfabr. 

v..rm.  F.  Bayer  und  Co.     Ger.  Pat.  264,925,  April  16, 

Bctadiexe  or  a  homologue  thereof  is  polymerised  by 
addition  of  a  halide  of  boron,  or  a  mixture  of  boron  halides, 
with  or  without  the-  use  of  a  diluent.  The  products  are' 
not  caoutchouc-like  in  character,  but  are  viscous,  soft, 
plastic,  or  even  brittle,  according  to  the  temperature 
and  amount  of  boron  halide  used  ;  they  may  serve  as 
substitutes  for  resins  or  shellac. — T.  F.  B.* 

Colouring  matter  from  spent  oxide  from  gas  purification  ; 

<  for  making  a .      C.  J.  H.  Madsen.      Fr.  Pat' 

•     t  ,w;4,  May  20.  1913.     Under  Int.  Conv.,  June  7,  1912.' 

Pat.  261,000  of  1912  :  this  J.,  1913,  834.— T.  F.  B. 

Producing   disazo   dyrstuff*   specially   suitable  for   making 
lake*.     Fr.    Pats.  458,109  and  458,650.     See  IV. 

Prrjsiring  oil  mixtures  suitable  for  use  as  lubricating, 
impregnating,  or  cexiting  materials.  Ger.  Pats  265  508 
and  265,600.     Set  XII. 


XIV.  -INDIA-RUBBER  ;    GUTTA-PERCHA. 


IJVMI  of  antimony  pentosulphide,     Utz. 
Patents. 


See  VII. 


Caoutchouc    or   caoutchoui  Ulu    substances;    Process   for 

accelerating  th<  , .,)  „  0f  „„/„,„/  ,„.  artificial 

ninbr.  ronn.  V.   Bayer  und  Co.,  Elberfeld    Qer< 
many.      Kr,-.    I'M.    [1,680,    Maj    17,    1913.      Under   Int. 
BT„  Nov.    15,    1912. 

Vl  '  eelerated  by  the  addition  of  a  small 

quantity  of  piperidine  or  its  homologuei  to  a  robber 
mixing  containing  salphor.  For  example,  rl  9*5  pari  of 
pipendine  be  added  to  a  mixing  consisting  of  loo  ,,.-.n^ 
of  Fara  robber  and  10  part*  of  sulphur,  .-.  product  con. 
taming  about  3-5  per  cent,  of  combined  alphur  can 
I",'  ■■■        H.V  C.    for    15   minutes. 

I    part.    „f    rilFU.      nbUined    from    ^-7-dimet hvlbuta- 

'."'  •    '  •  f"r  2  hours  trive  a  hard  rubber 

taming  about  26  percent   of  combined  sulphur ;  with- 
ridine  the  product   contains  only  about    12  per 
cent,  of  combined  aulphur.—  K.  W.  L. 


Caoutchouc,  gutta-percha  and  like  substance*  ;   Trcitv  cut  of 

.     L.  Fevaland  J.  do  la  Fresnaye,  Paris.     Eng.  Pat. 

17,582,  July  31,  1913. 

Castor  oil  heated  to  140° — 150°  C.  does  not  dissolve 
caoutchouc  or  gutta-percha,  although  it  is  an  efficient 
solvent  of  their  resins.  De-resinification  is  therefore 
effected  by  heating  100  kilos,  of  Jelutong,  Alniadina,  or 
other  similar  gum,  or  Hankang  gutta-percha,  with  100 
kilos,  of  castor  oil  under  atmospheric  or  reduced  pressure. 
The  solution  of  the  resins  is  complete  when  all  the  water 
is  driven  off.  The  rubber  or  gutta-percha  then  floats 
on  the  surface  of  the  oil  whence  it  is  removed  and  passed 
through  a  press  or  suitable  drying  machine  to  remove 
excess  of  oil,  the  last  traces  of  which  are  removed  by 
extraction  with  alcohol,  acetone,  etc.  The  solution 
of  resins  in  castor-oil  can  be  used  in  soap  manufacture 
and  in  waterproofing  mixtures.  A  mixture  of  castor-oil 
and  alcohol  or  acetone,  etc.,  may  be  used  in  place  of 
castor-oil. — E.  W.  L. 

Linseed  oil  or  other  drying  fatty  oils  ;  Process  for  preparing 

solid,  elastic  oxidation  products  from .     S.  Mitscher- 

lich  and  0.  Sprenger.     Ger.  Pat.  263,656,  Oct.  20,  1909. 

By  adding  a  small  quantity  of  acetic  acid  or  one  of  its 
homologues  to  linseed  oil  or  other  drying  oil,  before 
oxidation,  products  are  obtained  which  are  stated  to  be 
permanently  elastic  and  suitable  for  use  as  rubber  sub- 
stitutes, etc.  An  increase  in  the  amount  of  acid  gives 
rise  to  a  softer  product,  and  a  decrease  to  a  harder  product. 

— T.  F.  B. 

Plastic  compositions  and  articles  comprising  synthetic 
rubber  and  methods  of  making  same.  F.  E.  Barrows, 
Washington,  U.S.A.  Eng.  Pat.  23,648,  Oct.  16,  1912. 
Under  Int.  Conv.,  Oct.  30,  1911. 

See  Fr.  Pat.  449,811  of  1912  ;  this  J.,  1913,  500.— T.  F.  B. 


Caoutchouc-like    material  ;     Manufacture  of  a 


K. 


Delbriick  and  K.  Meisenburg,  Assignors  to  Farbenfabr. 
vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany.  U.S. 
Pat.  1,076,195,  Oct.  21,  1913. 

See  Eng.  Pat.  13,591  of  1912  ;  this  J.,  1913,  204.— T.  F.  B. 


Caoutchouc ;     Substance   similar   to 


-  and  process  of 
making  same.  K.  Delbriick  and  K.  Meisenburg, 
Assignors  to  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.     U.S.Pat.  1,076,196,  Oct.  21,  1913. 

See  Addition    of    Dec.   18,   1912,  to  Fr.   Pat.   441,655; 
this  J.,  1913,  667.—  T.  F.  B. 

Caoutchouc  or  substances  analogous  to  caoutchouc ;  Manu- 
facture, of .     F.  E.  Matthews,  E.   H.  Strange,  and 

H.  J.  W.Bliss.     Fr.  Pat.  458,216,  May  21,  1913.     Under 
Int.  Conv.,  May  30,  1912. 

See  Eng.  Pat.  12,773  of  1912  ;  this  J.,  1913,  706.— T.  F.  B. 
Rubber;    The  reclaiming  of  waste .     0.  A.  Wheeler  and 


E.  D.  and  B.  Loewenthal,  Chicago.     Eng.  Pat.  29,878, 
inc.  28,  1912. 

See  Fr.  Pat.  452,482  of  1912  ;  this  J.,  1913,  706.— T.  F.  B. 

Production  of  Ry-di methyl- ay-butadiene.     Addition    to   Fr. 
Pat.  417,275.     See  XX. 


XV.— LEATHER  ;  BONE  ;   HORN  ;  GLUE. 

II "h.s;     Disinfection    of   anthrax-infected .     G.    Abt. 

Bull.  Boo.  d'Encour.,    1913,  120,  248—289. 

An  account  of  an  investigation  of  two  proposed  methods 
for  sterilising  hides,  and  also  of  previous  methods  used, 
toother  with  a  bibliography.  The  anthrax  spores 
Used  were  either  in  the  skins  of  dead  guinea-pigs  or  dried 
anon  glass  slips  together  with  horse-serum  ;  after  the 
disinfection  process,  the  spores  were  tested  for  survival 


Vol.  XXXII.,  No.  22.] 


Cl.  XVI.— SOILS;   FERTILISERS. 


1079 


by  inoculation  into  guinea-pigs.  The  first  method  studied, 
that  of  Seymour-Jones  (this  J.,  1912,  35),  consists  in 
soaking  the  hides  in  a  solution  of  mercuric  chloride 
(1  :  5000)  containing  1  per  cent,  of  formic  acid  for  1 — 2 
days  and  then  washing  in  brine.  The  spores  of  Algerian 
anthrax  on  glass  were  more  easily  killed  by  tbis  solution 
than  those  of  French  anthrax.  The  presence  of  formic 
acid  and  hydrochloric  acid  slightly  lowered  the  dis- 
infecting power  of  mercuric  chloride  in  high  dilutions, 
but  an  increase  in  strength  of  the  acid  increased  the  dis- 
infection ;  the  acids  could  not  be  replaced  by  common 
salt.  Subsequent  treatment  with  ammonium  sulphide 
or  sodium  sulphide  rather  hindered  disinfection,  but  a 
strong  solution  of  sodium  sulphide  or  a  mixture  of  lime 
and  realgar  (arsenic  disulphide)  increased  it.  With 
spores  on  skins,  disinfection  was  complete  after  exposure 
for  varying  periods  up  to  26  days,  using  dilutions  of  the 
disinfectant  of  1  :  3000 — 1  :  5000  and  no  neutralisation. 
The  second  method  studied,  was  that  of  Schattenfroh 
and  Kohrstein  (this  J.,  1911,  1127)  in  which  the  hides 
are  soaked  in  hydrochloric  acid  of  2  per  cent,  strength. 
With  spores  on  glass,  this  gave  rather  varying  results 
and  was  not  improved  by  neutralisation.  With  spores  on 
skins,  disinfection  failed  several  times  after  48  hours 
contact.  No  other  acid  could  replace  the  hydrochloric 
acid.  The  general  conclusion  is  that  for  the  disinfection 
of  large  batches  of  skins  as  a  preventive  measure,  the 
method  of  Seymour-Jones  gives  good  results,  provided  the 
depilation  is  done  with  quicklime,  a  mixture  of  lime  and 
realgar,  or  a  strong  solution  of  sodium  sulphide.  This 
method  appears  to  be  a  little  more  economical  than 
others  which  have  been  used.  For  the  disinfection  of 
suspected  bides,  the  method  of  Schattenfroh-Kohnstein  is 
reliable. — J.  H.  J. 


Sulphite-cellulose;      Action    of    lactic    acid  on .     F. 

Abraham.     Collegium,  1913,  11,  599—603. 

The  author  shows  that  the  analysis  of  sulphite  cellulose 
liquors  by  the  "  filter-bell "  method,  presents  difficulties  not 
experienced  with  the  ordinary  tanning  extracts.  Variations 
in  the  strength  of  the  liquor  for  analysis  have  a  great 
effect  on  the  results  of  analysis,  and  the  author  recommends 
that  solutions  of  sulphite  cellulose  for  analysis  should  be 
of  a  concentration  corresponding  to  3-5  grms.  of  "  tannin  " 
per  litre.  The  use  of  lactic  acid  for  swelling  hide  i*  known 
and  the  increased  tanning  effect  observed  by  Stutzer 
(this  J.,  1913,  877)  on  adding  lactic  acid  to  sulphite- 
cellulose  extract  is  considered  to  be  due  entirely  to  the 
hide-powder  becoming  swollen  by  the  acid  and  thus 
acquiring  greater  absorptive  power  for  tannin. — D.  J.  L. 


Patents. 

Sulphite  liquor  and  [tanning]  compound  obtained  therefrom  , 

Process  of  treating  waste .     H.  H.  Hurt,  Covington, 

Va..   Assignor   to   J.    S.    Robeson,    Au    Sable    Forks, 
N.Y.     U.S.  Pat.  1,075,916,  Oct.  14,   1913. 

A  tanning  composition  is  made  by  treating  the  waste 
lyes  with  a  salt  of  a  sesquioxide  combined  with  an  acid 
capable  of  forming  insoluble  calcium  salts,  and  removing 
the  insoluble  calcium  salt  formed.  The  resulting  solution 
contains  the  organic  matters  of  the  wood-liquor  sub- 
stantially in  their  original  relative  ratios  and  composition, 
is  substantially  free  from  lime  and  contains  alumina  or 
other  sesquioxide  base  in  amount  equivalent  to  the 
lime  in  the  original  liquor. — J.  F.  B. 

Adhesive  [from  waste  products  of  breweries'] ,    Process  for 

obtaining    an .     H.    Kuclle.     Gcr.    Pat.    264,291, 

June  12,  1912. 
Yeast  or  other  brewery  waste  product  is  mixed  with  sul- 
phurous acid,  phenol,  boric  acid,  or  other  substance 
which  arrests  fermentation,  and  the  mixture  is  con- 
centrated in  a  vacuum,  the  alcohol  evolved  being  collected. 
The  products  may  be  used  as  adhesives,  and  are  said  to 
remain  homogeneous  and  not  to  ferment  nor  decompose, 
even  after  long  keeping. — T  F.  B. 


Glue  ;    Manufacture  of .     Processes  for  making  glue. 

H.  C.  Heide,  London.  From  Perkins  Glue  Co.,Lansdale, 
Pa.,  U.S.A.  Eng.  Pats.  571  and  572,  Jan.  8,  1913. 
Additions  to  Eng.  Pat.  24,692,  Nov.  6,  1911. 

See  First  and  Second  Additions  to  Fr.  Pat.  436,297  of 
1911;    this  J.,  1913,  761.— T.  F.  B. 

Conversion   of  leather   waste   into   a  fertiliser.     Fr.    Pat. 
458,674.     See  XVI. 


XVI.— SOILS  ;  FERTILISERS. 

Chemical  manures  in  Russia.     Board  of  Trade  J.,  Oct.  30, 

1913. 

The  imports  of  chemical  manures  into  Riga  were  greater 
in  1912  than  ever  before.  Imports  of  raw  phosphate 
show  a  decrease.  Kainite,  potash  salts,  and  Chilian 
nitrate  come  from  Germany,  and  Thomas  phosphate 
mainly  from  Belgium,  the  Netherlands,  and  the  United 
Kingdom.  Superphosphate  comes  principally  from 
Sweden  and  Germany,  but  also  from  the  Netherlands  and 
the  United  Kingdom.  There  is  a  demand  for  this  product, 
of  which  the  importation  has  increased  in  the  last  few 
years.  Formerly,  about  two-thirds  of  the  total  Russian 
import  of  fertilisers  entered  by  way  of  the  Baltic  ports. 
Now  the  proportion  is  only  something  over  a  half,  while 
Riga's  share  alone  is  about  32  per  cent.  There  is  a  large 
importation  by  way  of  the  western  frontier.  Russia "> 
consumption  of  these  artificial  fertilisers  has  made  great 
strides  since  1900.  The  demand  increases  year  by  year, 
and  at  present  the  home  production  cannot,  it  is  stated, 
cover  more  than  about  a  third  of  the  total  amount  required. 
Sulphate  of  ammonia. — Up  to  the  present  this  has  only 
been  made  in  one  chemical  factory  in  Poland,  but  the 
output  was  sufficient  to  meet  the  demands  of  the  market. 
Large  chemical  plants  are,  however,  in  course  of 
construction  in  South  Russia  for  the  production  of  this 
article,  which  will  probably  lead  to  a  fall  in  the  price, 
thereby  creating  a  serious  competitor  to  the  use  of  nitrate 
of  soda. 

Phosphate  fields  of  South  Carolina.     Waggaman.  See  VI  I. 

Influence  of  shading  tobacco   [during  growth]  on    various 
constituents  of  the  leaves.     Stutzer  and  Gov.     Sec  XX. 


Patents. 

Fertiliser  containing  dicalcium   phosphate  and   which  does 

not  form  dust ;   Manufacture  of  a .     Norsk  Hydro- 

Elektrisk     Kvaelstofaktiesclskah.     Fr.     Pat.      4.">(i,786, 
April  17,  1913.     Under  Int.  Conv.,  April  20,  1912. 

A  CRUDE  phosphate  is  treated  with  nitric  acid  and  in 
the  resulting  solution  a  precipitate  of  dicalcium  phosphate 
is  produced  by  addition  of  lime.  The  whol-  is  thru 
evaporated  under  reduced  pressure  to  obtain  a  product 
composed  of  particles  <>f  dicalcium  phosphate  coated  with 
calcium  nitrate. — A.  S. 

Leather  waste  ;   Conversion  of into  a  fertSittr.     Moke 

and  Co.     Fr.  Pat.    168,674,  June  2,  1913. 
The  leather  waste,  freed  f'om  fat  if  necessary,  and  tin-  \\ 
divided,  is  extracted  with  water  at   a    temperature    ii"t 
exceeding  60° — 70'  <'..   in   order  to  recoTear  the  at 
part  of  the  tannin,  and  than  disaggregated  i"  'he  known 
wav  by  treatment  with  steam  under  pressure,  or  with 
acids  or  alkalis. — A.  S. 


Phosphorites  ;      Art   of  converting 


II     Y.    Dunham, 


Bainbridge,  N.V..  Assignor  to  Nacirems  I  bemical  I 
Vermont.     U.S.  Pat.   1,076,200,  Oct.   14,  1913. 

See  Eng.  Pat.  19,044  of  1911  ;  this  J.,  1912.  942.— T.  I    P 
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Sugar  cane  ;    Advisability  of  grinding  the  upper  part  of  the 

.     I.     H.    Morse.     Louisiana    Planter,     1913,    50, 

;  -384, 
It  Is  advised  by  the  author  as  a  means  oi  making  sugar 
manufacture  in  Louisiana  profitable  under  the  conditions 
produced  by  the  abolition  of  the  sugar  duty  in  the  United 
States  that  the  upper  part  of  the  cane,  which  has  a  much 
lower  su*:ar  content  than  the  middle  and  bottom  parts, 
should  not  be  ground,  but  should  be  used  for  the  manu- 
facture of  table  syrup,  or  should  be  employed  as  a  stock 
fodder.  In  Louisiana  the  cane  contains  approximately 
13-50  per  cent,  of  sucrose  in  the  lower  part,  and  8*0  per  cent, 
in  the  upper  part.  By  giinding  all  the  cane,  the  average 
srcrose  content  of  which  is  11-63  per  cent.,  there  would  be 
a  loss  under  the  new  conditions,  whereas  by  crushing 
only  the  lower  part,  which  represents  about  two-thirds 
of  the  total  weight  of  the  stalk,  there  would  be  a  profit 
of  about  $0-60  per  ton.— J.  P.  O. 


Raff! now  ;    Determination  of- 


■  in  the  sugar  beet.  L. 
S'nwakow-ki  and  J.  Muszvnski.  Zapiski,  1913,  1, 
21  ;   Centr.  Zuckerind.,  1913,"  21,  1748. 

I>"  determining  the  raffinose  content  of  the  beet,  satis- 
factory results  were  obtained  with  solutions  resulting 
from  the  aqueous  digestion  process  of  extraction  when 
the  usual  double  polarisation  method  with  the  application 
of  the  Hcrzfeld  formula,  was  employed.  The  reliability  of 
t  his  process  was  proved  by  the  addition  of  known  amounts 
of  raffinose  to  the  extract,  the  difference  between  the 
raffinose  added  and  that  found  never  exceeding  0-2  per 
cent.  With  solutions  prepared  by  the  alcoholic  extraction 
process,  however,  results  higher  than  the  truth  were 
obtained,  owing  to  the  formation  of  a  compound  of 
lead  with  raffinose  when  basic  lead  acetate  was  used 
for  clarification,  the  direct  reading  especially  being  thus 
decreased.  Trustworthy  results  may  be  obtained  when 
no  basic  lead  acetate  is  used,  and  the  inversion  reading 
is  determined  after  the  elimination  of  the  alcohol,  but 
this  method  is  too  tedious  for  ordinary  practice. — J.  P.  O. 


Non-sugars  ;    Influence  of  optically  active 


[in  sugar 
analysis].*  O.  Kopetzki.  Westnik  Sacch.  Prom.,  1913, 
749  ;  Centr.  Zuckerind.,  1913,  21,  1545.  (Compare  also 
this  J.,  1910,  968;  and  1909,  1215.) 

It  is  held  by  the  author  that  in  the  case  of  beet  products 
the  difference  between  the  direct  and  the  double  polar- 
ization (Clerget)  methods  is  caused  by  the  presence  of 
dextro-rotatory  >idistances  other  than  raffinose,  dextrose, 
or  a-paraL'in'-,  the  amount  of  which  varies  according  to  the 
climatic  conditions,  the  state  of  preservation  of  the  root 
and  the  method  of  manufacture.  These  substances  are  not 
ipitated  by  ba  io  lead  acetate,  but  may  be  eliminated 
by  boiling  with  barivm  hydroxide  ;  they  reduce  Fehling's 
solution,  and  they  hirder  th'-  crystallisation  of  BOCTOse. 

r.  p.  o. 


Saturation  ;  Influence  of  the  raptdity  of on  the  purity 

of    [befl]    juice.       V.   Stanck.     Z.  Zuckerind  Bohm., 
1918,  38,  64—72.     (Compa.e  also  this  J.,  1913.  247.) 

It  haw  long  been  rospeoteo  in  practice  that  when  carbonata- 
tion  i  carried  <  ut.  rapidly,  the  re-iilting  clarified  juic.'s  are 
purer    than    when    the    EM    i      pa    •  <l    in    comparatively 

ly.  Beet  diffusion  juice  of  89-fl*  purity  was  treated 
wi'h  2  pet  cent,  of  lime  in  mixers  from  which  exactly  equal 
aroo   ntH    were    run    into    two    saturation    tanks.      After 

•  •,'  |  impered  ji  ice  to  W  (.,  it  was  oarbonatated, 

bu*  'uralion  was  about  half  that 

in  the  other.     Directly  the  carbonatation  was  finisned,  and 

befoi  d     ttled,  lamp  taken  from  hot)] 

btnrated  to  a  final  alkalinity  of  001  jxr 

'I  re-filtered.     Analyse    of  the  infix 

at  d  ■•.'ainerl  1  pid,  ;irn.  by  (6) slow  earbona 

tati  Bgnri   .demon  trating  the  greater 

effect    of    the    isori     rapid    prooi  Juices. 

■  oi  parity,  (o)  96-00,  {b)  94-38  ;  colour  (Stammer) 
er,t.  on  the  iiry  rasbtanoe,  (a)  10*0,  (b)  12-1.    Ben 


Non-sugars  per  cent,  on  the  dry  substance,  (a)  0-21,  (6) 
009  ;  organic  substances  and  water  of  hydration,  («)  12-1  j, 
(b)  11-49.  During  slow  saturation  coloured  decompo- 
sition products  of  the  soluble  non-sugars,  and  probably 
also  of  the  sugars,  are  formed  by  the  action  of  the  lime 
and  of  the  calcium  saccharate,  and  a  certain  amount  of  the 
organic  matter  precipitated  by  the  lime  is  re-dissolved. 

—J.  P.  O. 

Sugar   of  the    hexobiose   group,    gentiobiosc ;    Biochemical 

synthesis  of  a .     E.  Bourquelot,  H.  Herissey,  and  J. 

Coirre.     Comptes  rend.,  1913,  157,  732—734. 

Emulsin  of  almonds  (0-25 — 0-5  grm.  per  100  c.c.)  was 
allowed  to  act  upon  a  concentrated  solution  of  dextrose 
(40—50  grins,  per  100  c.c.)  in  presence  of  thymol,  phenol, 
or  toluene,  and  the  solution  was  subsequently  heated 
to  destroy  the  enzyme,  diluted,  and  the  undecomposcd 
dextrose  destroyed  by  fermentation  with  top-fermentation 
beer  yeast.  After  fermentation  was  ended,  the  soluti<  n 
still  possessed  reducing  properties  and  was  dextro-rotatoi  y, 
the  rotatory  power  being  increased  by  boiling  with  sulphui  ic 
acid.  When  the  solution  was  heated  with  phenylhydrazine 
acetate,  an  osazone  was  formed.  These  results  indicate 
that  a  reducing,  non-fermentable  sugar  had  been  syTxthc- 
sised  from  the  dextrose,  and  the  authors  succeeded  finally 
in  isolating  therefrom  gentiobiose  in  a  pure  state  (this  J.. 
1902,  1159).— A.  S. 

Explosion  at  the  [dextrin]  works  of  Messrs.  J.  Laing,  Son  & 
Co.,  Holt  Town,  Manchester,  March  11,  1913;  Circum- 
stances  attending   an  which  occured.     J.  Jackson, 

H.M.  Superintending  Inspector  of  Factories.     [Cd.  7101.] 

As  a  result   of   the   explosion   8   men  were   injured,   of 
whom  3  subsequently  died.     The  initial  cause  of  the  ex- 
plosion was  a  fire  in  a  fan  casing,  due  either  to  an  open 
gas  jet  or  to  the  ignition  tube  of  the  engine  itself.     The 
flame  was  driven  along    a   hot  air  duct,   setting  up  an 
explosive  wave  within  the   duct,  which  finally  exploded 
the  contents  of  the  stoves,  either  by  firing  directly  the 
dust  at  the  bottom  of  the  stoves  or  by  causing  the  evolu- 
tion of  inflammable  gases  (by  destructive  distillation  of 
the  dust  on   the  trays  and  racks)  which  were  fired   by 
the  flame  and  immediately  propagated  an  inflammation. 
Seven  samples  of  dust  (starch,  flour,  dextrin)  from  the 
factory,   taken  the   day   following   the    explosion,   were 
examined  by  R.   V.    Wheeler  in  the  manner  described 
previously  (this  J.,    1913)  as   to  their  ignition  tempera- 
ture  and   capacity  for   forming   explosive   waves.     The 
lowest  temperatures  at  which  ignition  could  be  effected 
lay  between  520  and  650°  C.     All  the  samples  when  present 
as  a  cloud  in  the  air,  were  capable  of  propagating  flame 
rapidly.     Experiments  were  carried  out  in  a  spherical  bra;  b 
bomb  of  about  5  litres  capacity.     The  samples  of  dust  were 
strewn  loosely  at  the  bottom  of  the  bomb.     On  rapidly 
revolving  a  small  straight -bladcd  fan  that  passed  through 
the  side  of  the  bomb,  the  dust  was  thrown  into  suspension 
in  the  air  inside,  and,  on  passing  an  electric  spark  at  the 
centre,  ignition  took  place  and  flame  spread  throughout  the 
mixture.     Both  the  pressure  produced,  and  the  rapidity 
with  which  that  pressure  was  developed,  showed   these 
dusts  as  most  dangerous  substances  when  raised  in  suspen- 
sion in  the  air.     The  following  recommendations  are  made  : 
(1)  Gas  engines,  oil  engines,  gas  producer  plants  and  steam 
hoilers  should  not  be  placed  in  rooms  or  parts  of  the  pre- 
mises which  communicate   directly  with    rooms    when' 
inflammable  dusts  are  liable  to  be  gencrati  d.     (2)  Exbau  ' 
and  plenum  fans  used  in  connection  with  places  when 
inflammable  dusts  arc  liable  to  be  generated  should  be  kepi 
thoroughly  clean  and  free  from  accumulation  of  dust  and 
oil,  to  prevent  the  possibility  of  a  hot  bearing  firing  Buch 
an  accumulation,  and  SO  oausinj  an  explosion.     (See  also 
this  J.,  1912,  699.)     G.  W.  M<  I). 

Gum  arabic  in  tragacanth  gum;    Determination  of . 

O.  Frcy.     Apoth.-Zeit.,   1913,  28,  787. 
Om.y  traces  of  gum  tragacanth  dissolve  in  an  ammoniacal 
olution  oi  copper  oxide,  whereas  gum  arabic  and  similar 
dissolve  practically  completely.     By  utilising  thl 
and  carrying  out  at  the  same  time  a  control  test  with 
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tragacanth  gum  of  known  purity,  the  proportion  of  gum 
arabic  in  an  adulterated  sample  of  tragacanth  can  be 
determined.  Tests  with  known  mixtures  containing 
30  and  20  psr  cant,  respjctively  of  Senegal  and  Kordofan 
gums  gave  results  accurate  to  within  1 — 2  per  cent.  Two 
commercial  specimens  of  gum  tragacanth  were  found  to 
contain  40 — 50  per  cent,  of  gum  arabic. — A.  S. 


Cellulose;  Sacckarification  of 


Patents. 


H.  Ost.     See  V. 


Drying   sugar,    light   granulated    or    other    like    material  ; 

Apparahis   for .     M.    Blake    and    R.    H.    Smart, 

Greenock.     Eng.  Pat.  23,019,  Oct.  9,  1912. 

The  material  is  carried  from  a  measuring  box  or  hopper 
by  a  screw  conveyer  to  one  or  a  series  of  reciprocating 
or  jigging  drying  troughs,  the  whole  being  enclosed  in  a 
casing,  preferably  removable  in  sections.  The  material 
is  dried  in  passing  along  the  troughs  each  of  which  is  heated, 
■either  (1)  by  a  chamber  fixed  below,  and  movable  with  the 
trough,  and  supplied  with  steam  by  flexible  pipes,  or  (2) 
by  a  chamber  of  which  the  bottom  and  sides  are  stationary 
whilst  the  trough  itself  forms  the  top,  and  side  plates  fixed 
to  the  trough  overlap  the  walls  of  the  chamber  so  as  to 
permit  Lee  reciprocating  motion  of  the  trough,  and  at 
the  same  time  to  prevent  excessive  escape  of  hot  air  or  steam 
from  the  chamber.  Chambers  of  the  latter  kind  may  be 
heated  either  by  a  blast  of  air,  or  by  heating  pipes,  or 
directly  by  Bunsen  burners.  The  moist  ah  is  removed 
from  the  casing  by  a  fan. — J.  H.  L. 

Suycr  beet  ;   Method  and  apparatus  for  extracting  the  juice 

of  the by  continuous  lixiviation  in  a  single  vessel. 

P.  J.  Wolff.     First  Addition,  dated  Mav  14,  1913,  to 
Fr.  Pat.  423,487,  Dee.  9,  1910  (this  J.,  1911,  824). 

Before  admission  of  a  fresh  charge  of  slices,  the  preceding 
■charge  is  forced  towards  the  top  of  the  diffusion  vessel 
either  by  introducing  a  certain  volume  of  juice  below  the 
grating  (loc.  cit.),  or  by  a  vertically  movable  grating.  In 
the  latter  case,  the  inlet  for  the  slices  is  situated  a  short 
distance  above  the  bottom  of  the  diffuser,  and  the  grating 
is  moved  to  a  level  below  this  inlet  just  before  a  fresh 
charge  is  admitted,  the  juice  outlet  being  closed  during 
charging.  The  grating  is  then  moved  to  a  level  above  the 
inlet,  and  is  kept  in  this  position  until  the  juice  has  been 
withdrawn. — L.  E. 


XVni.— FERMENTATION   INDUSTRIES. 

Soy   industry;   Japanese .     G.    Kita.     Woch.  Brau., 

1913,  30,  549—552,  559—561.  (See  also  Suzuki  and 
others,  this  J.,  1907,  1062;  Yo.shimura  1909,  1058; 
Mitsuda,  1909,  1059.) 

The  methods  of  manufacture  of  soy  (sauce)  and  the 
character  of  the  product  vary  according  to  the  place  of 
production.  There  are  two  main  methods  which  differ 
in  that  wheat  Is  employed  as  an  adjunct  in  one  but  not  in 
the  other.  The  former,  which  is  described  in  outline 
below,  is  the  most  generally  employed.  The  wheat 
is  roasted  until  the  grains  have  burst  and  the  husks  have 
become  somewhat  charred,  and  is  then  coarsely  (.'round. 
The  soya  beans  are  softened  by  boiling  or  heating  under 
pressure  with  water,  and,  after  separation  from  the  water, 
are  mixed  with  the  ground  wheat,  and  placed  in  Bmall 
boxes.  The  latter  are  stacked  in  a  special  room  ("  koji 
muro  ")  of  which  the  temperature  and  ventilation  are  well 
under  control.  The  material  in  the  boxes  is  inoculated, 
or  allowed  to  become  infected,  with  Asperg.  oryzce  (or 
sometimes  with  other  moulds)  and  mixed  from  t  ime  t<>  t  line. 
The  temperature  is  kept  near  35°  C.  The  mould  rapidly 
develops  and  after  three  days  the  material  ["soya  koji") 
is  removed  from  the  boxes  and  mixed  wit  h  salt  water  (20°B., 
pp.  lt.  11 62)  in  a  large  vat.  Here  it  is  exposed  to  the  act  ion 
of  the  enzymes  of  the  mould  and  also  of  yeasts  and  bactt  ria 
present  in  the  mash,  but  the  transformations  which  oocm 
usually  require  a  year  for  their  completion.     The  mash 


becomes  darker  in  colour  and  acquires  a  more  and  more 
uniform,  thick  coasistence.  Fiually  it  is  filtered,  the 
pressed  cakes,  after  washing,  being  used  as  fodder.  The 
filtrate  is  heated  and  then  allowed  to  settle,  or  filtend. 
The  final  product  is  a  brownish-red  liquid  of  character- 
istic  aroma  and  flavour  (for  composition  see  Yoshimura, 
this  J.,  1909,  1058).  The  relative  proportions  (by  volume) 
of  the  raw  materials  employed  are  approximately  1  part 
each  of  soya- beans,  wheat  and  salt,  and  2  parts  of  water. 
The  essential  processes  have  undergone  little  change, 
although  considerable  advances  have  been  made,  in  recent 
years,  in  the  kind  of  plant  employed  and  in  the  knowledge 
of  the  chemical  transformations  which  occur  in  the  mash. 

—J.  H.  L. 


Furfural ;  Action  of  fermenting  yeast  on 


-.  Forma1,  ion 
of  furyltrimethyleneglycol.  II.  C.  J.  Lintner  and  H.  J. 
v.  Liebig.     Z.  physiol.  Chem.,  1913,  88,  109—121. 

The  substance  formed,  together  with  furyl  alcohol,  by 
the  action  of  fermenting  veast  on  furfural  (sec  this  J.,  1911, 
915)  is  furyltrimethyleneglycol  C4H,O.CHOH.CH,.CH,OH. 
It  is  laevorotatory,  and  forms  diacetyl,  dinitrobenzoyl 
and  diphenylcyanate  derivatives.  It  is  probably  product  d 
as  the  result  of  an  aldol  condensation  between  furfural 
and  acetaldehyde  (an  intermediate  product  of  fermenta- 
tion), followed  by  reduction. — J.  H.  L. 


Chloral    hydrate;      Reduction     of by      yeast     during 

alcoholic  fermentation.     C.    J.    Lintner   and    H.    Liier.-. 
Z.  physiol.  Chem.,  1913,  88,  122—123. 

In  view  of  the  reduction  of  furfural  by  fermenting  yeasl 
(see  this  J.,  1911,  915  and  preceding  abstract)  the  authors 
carried  out  experiments  with  other  aldehydes.  Salicyl- 
aldehyde  proved  too  strong  an  antiseptic,  and  vanillin 
and  m-nitrobenzaldehyde  gave  inconclusive  results,  but 
chloral  hydrate,  at  a  concentration  of  0-5  per  cent,  (at 
hicher  concentrations  it  checked  fermentation)  was 
reduced,  to  the  extent  of  40  per  cent.,  to  the  corresponds  g 
alcohol,  trichloroethyl-alcohol,  CClsCrLOH.— J.  H.  L. 

Patents. 


Fermented  liquids;    Treatment  of- 


-.  C.  H.  FhminL.', 
Southport? Lanes.  Eng.  Pat.  '29,609,  Dec.  23,  1912. 
In  the  conditioning  of  beer  in  barrels,  with  a  top  pressure 
of  gas,  the  gas  pipe  which  passes  upwards  from  the  top 
of  each  barrel  is  enlarged  at  one  part,  or  has  an  enlarg<  d 
vessel  inserted, to  serve  a-  a  trap  for  Bolid  matter  carried 
up  with  the  bubbles  produced  by  feme  ntation  of  the  beer. 
The  object  is  to  prevent  clouding  or  discolouring  "f  the 
beer  when  it  is  nearly  or  completely  conditioned. — J.  H.  L. 

Brewery  grains  ;     Proccs    of     raising  the   nutritin     rata 

of and  also  of  fruiting  spent  nope,   »iall  i*St,  4ust 

obtained  in  cleaning  cereals  and  the  lik-.  and  obtaining  a 
food  for  cat tli .  Del.  Hamburg,  Bishops  Stortford,  H<rt>. 
Eng.  Pats.  29,996,  Dee.  30,  1912,  and  14, 80S,  June  2»i. 
1913. 

Ten  parts  of  pressed  and  washed  yeast  are  heated  to  from 

50°  to  60°  ('.,  an<l  stirred  until  a  liquid  maa  is  obtain*  <1  ; 

this  is  mixed  with  90  parts  of  wel  grains,  spent  hope, 

malt  dust,  or  the  like,  and  the  mixture  is  pressed  and 
dried  at  a  low  temperature.  The  yeast  may  also  be  mixed 
with  the  grains,  or  with  the  other  substances  and  a 
suitable  quantity  of  water,  before  i'  is  heated.   -  \Y.  P.  B. 

Fermentation  rat.    V.  Deinhardt.     Krel  Addition,  dated 

Mav  14.  1913,  to  Fr.  Pat.  460,164,    N -\.  •">.  1919 
Eng.  Pat.  25,275  of  1912:  this  ,).,  1918,  » l  I 
The  inclined  vessel  previously  described,  is  Btted  internally 
with  a  tube  through  which  a  cooling    egenl    from 
refrigerating  apparatus  I,  the  ressel  itself  being 

tilled  with  water.— L.  B. 

Orapi  marc*;  Process  „f  fruiting —  f»r  the  extract 
of  various  useful  products.  I  Disdiei  l  I 
i  ,-  344,  May  24,  1913.      Under  Int.  OoAT.,  Jul]  '•'.  1911 

Thf  pressed  mare  is  dried,  ..g.,  m  the  apparatus  desi  ribed 
i„  K,.  Pat.  136,061  of  1911  (this  .1..  1919,  lis  then 
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irated  into  stalks,  skins  (and  palp),  and  seeds,  by 
sifting  and  winnowing.  Hie  skins  and  pulp  serve  for  the 
preparation  of  wines,  spirits,  BUgar,  honey,  potassium 
bitartrate,  ete.  The  oils  and  tannin  are  extracted  front 
the  seeds,  or  the  latter  an-  converted  into  a  substitute 
for  eotlee.  by  washing,  drying,  roasting,  and  grinding, 
or  they  may  be  used  for  imparting  eolour  and  aroma  to 
•its.  —  L.  K. 

FilttriiiQ  andlisiri  tting  ;  Apparatus  for .  [Preparation 

of  tco'rl.].     A.  Rockmann.     Ger.  Tat.  264,138,  Feb.  21, 
1!»13. 

The  apparatus  is  intended  more  particularly  for  the 
preparation  of  wort  from  malt  grist.  It  consists  of  a 
elosed  outer  drum  within  which  are  two  fixed  concentric 
perforated  drums,  the  inner  one  of  which  extends  through 
one  of  the  end  walls  of  the  outer  drum  and  serves  as 
receptacle  for  the  material  to  be  filtered  or  bxiviated. 
In  the  other  end  wall  are  fixed  a  number  of  perforated 
pipes  arranged  concentrically  in  the  space  between  the 
two  perforated  drums  ;  outside  the  outer  drum  these  pipes 
provided  with  cocks  and  are  connected  with  a  central 
inlet  pipe.  As  the  outer  drum  rotates,  the  cocks  engage 
with  fixed  projections,  so  that  as  they  ascend  they  are 
'  losed  and  as  they  descend  they  are  opened.  The  outer 
perforated  drum  is  composed  of  a  number  of  pairs  of 
perforated  plates  with  filter-cloth  between. — A.  S. 

Dried    yeast    icitk    a    characteristic  flavour ;     Process  for 

■  lining .     Versuchs-  unci  Lehranstalt  fur  Biauerei. 

Pat.  264,996,  June  12,  1912. 

Fresh  yeast  is  mixed  with  autodigested  yeast  and  the 
mixture  rapidly  dried  {e.g.   on    heated  cylinders).     The 
flavour  is  stronger   the   larger  the   proportion   of  auto- 
1  yeast. — A.  S. 

■'rttir  products  ;   Process  of  and  apparatus  for  producing 

and  the   product  obtained   thereby.     J.    Takamine, 

Ht  m  York.     Eng.  Pat.  3096,  Feb.  6,  1913. 

-       D.8   !'  •    1,054,626  of  1913;  this  J.,  1913, 444.— T.F.B. 
Matt;    Proceai  "f  and  apparatus  for  manufacturing 


•J.    von    der    Karnmer.    Wilmersdorf,    Germany.     Eng. 
3164,  Feb.  <i,  1913. 

Fr.  Pat.  154,634  of  1913  ;  this  J.,  1913,  880.— T.  F.  B. 
■'Is;      Process    of    treating    large 


H.   Beld,  Nuremberg,  Germany.'    U.S.  Pat.  1,076,424, 
t.  21, 1913. 

Eng.  Pat.  21,293  of  1909  ;  this  J.,  1910,  836.— T.  F.  B. 

;  the  fermeniabU  and  reducing  carbohydrates  in 
ndnhite-ceUalom.  watt*  lyes  for  obtaining  alcohol  or  a 
rmimcimg agent.     Fr.  Pat.  456,871.     SeeV. 

Process  for  obtaining  an  adhisire  [from  waste,  products  of 
boweries].    Ger.  Pat.  264,291.     See  XV. 

Yeatt  combination  for  use  „«  food  (or  animals.      Eng.  Pat 
2848.     Set    XIXA. 
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"""'  oil     lJ't>r„  of in  butter  by  Polenskes 

■      I    Sundberg.     Z.  Untersuch.  Nahr.  Genussm., 
1913,  26,    122     424. 

The  author  recommend!   thai   the  results  obtained   1>\ 

•  thod  (this  A.,  1994,  3H7 )  be  tab  n  to  indicate 

•■nut    oil   referred  to  th<    batter  fat 

-nt,  and  that  they  lx:  calculated  to  percentage!  of  the 

■atacd  fat.     For  example,  if  27  per  cent,  of  cocoanut  oil 

ipon  the  percentage  of  butter  fat  I,.-  found  the 

'  dated      upon      thr-      mixtur.        would       he 

i<ju_27  f'r  ""'•    Ooed results  are  thu*  obtained 

with   mixture*   SflBtafnhw  a-    nw  h   a-   .'{()  to  40  per  cent. 
oanut  oil. — C.  A.  M. 


Petroleum  in  foods.     Oil,  Paint,  and  Drug  Rep.,  Nov.  3,. 
1913.      [T.R.] 

Petroleum  to  the  extent  of  20  per  cent,  has  recently 
been  found  at  Cincinnati  in  the  cream  fillers  of  wafers 
in  sandwich  form.  The  Dept.  of  Agriculture  is  taking 
proceedings  to  ascertain  whether  such  filling  is  a  violation 
of  the  Food  and  Drugs  Act.  The  petroleum  is  used  as 
a  substitute  for  coconut  oil  or  butter. 

Patents. 

Yeast  combination  for  use  as  a  food  for  animals.     F.  Gothard, 
Winshill,  Staffs.     Eng.  Pat.  2848,  Feb.  4,  1913. 

The  cattle  food  is  prepared  by  drying  and  grinding  a 
mixture  of  yeast,  50,  peat  moss,  25,  and  hop  meal,  25 
per  cent. — W.  P.  S. 

Cream  and  similar  substances  ;    Process  of  treating  ■ 


E.   H.   Stanley,  Cleveland,   Ohio,  Assignor  to  Stanley 
Patents  Co.     U.S.  Pat,  1,075,514,  Oct,  14,  1913. 
The  cream  or  other  substance  is  inoculated  with  lactic 
acid  bacteria  and  then   aerated   continuously  while  the 
bacteria  develop  and    produce    the  desired  flavour. 

— W.  P.  S. 

Milk,  beer,  and  other  liquids  ;   Process  of  sterilising  ■ by 

ozone.  A.  Magits.  Fr.  Pat.  458,569,  May  29,  1913. 
Under  Int.  Conv.,  June  1  and  29,  and  Sept.  5,  21,  and 
29,  1912. 

The  milk,  or  other  liquid,  is  passed  through  an  injector 
together  with  a  supply  of  ozone  and  is  collected  in  a 
chamber.  The  ozone  is  formed  by  electrolysing  a  solution 
of  sodium  carbonate  and  ozonising  the  oxygen  thus 
obtained.  The  dynamo  supplying  the  current  for  the 
ozoniser  is  connected  by  means  of  a  governor-control 
with  the  regulating  valve  on  the  pipe  through  which  the 
milk  is  admitted  to  the  apparatus  ;  in  this  way,  the 
quantity  of  ozone  admitted  is  regulated  according  to  the 
volume  of  milk  entering  the  apparatus.  The  sterilised 
milk  may  then  be  coneluctcd  to  a  separator. — W.  P.  S. 


Milk  and  the.  like  ;   Process  of  drying 


-.     C.  H.  Meister. 
Ger.    Pat.    264,992,   Sept.    16,    1911. 

The  milk  or  other  liquid  is  projected  outwards  in  the  form 
of  a  thin  layer  by  centrifugal  action  or  by  pressure  and 
dried  by  the  action  of  currents  of  steam,  from  a  jet  dis- 
tributor, above  or  below  or  both  above  and  below. — A.  S. 

Margarine  ;   Process  for  the  manufacture  of .     Flakes 

A./S.     Fr.   Pat.   458,413,   April  2,    1913.     Under  Int. 
Conv.,  Oct.  10,  1912. 

The  mixture  of  fat  and  serum  (milk  or  other  liquid)  is 
emulsified  by  passing  it  between  moving  surfaces.  The 
latter  may  cemsist  of  discs,  cylinelers,  or  the'  like,  which  are 
mounted  in  a  series  and  rotate  at  about  3000  revolutiems 
per  minute.  The  distance  between  the  discs  diminisln  s 
gradually  until  it  is  less  than  100  micro-mm. — W.  P.  S. 

Margarine  ;     Substitution    of   hydrogenaled    oil  for    oleo- 
margarine in  the  manufacture  of .     A.  G.  DtVveaux. 

Fr.  Pat.  458,611,  May  30,  1913. 

The  use  of  hydrogenated  oil  in  place  of  oleomargarine 
for  the  preparation  of  margarine  is  claimed. — W.  P.  S. 

Alimentary    [milk]   products;     Manufacture    of .     P. 

Mailer,   Vilbel,  Assignor  to  H.  Finkedstc  in  and  L.  F. 
Meyer,  Berlin.     U.S.  Pat.  1,075,720,  Oct,  14,  1913. 

-i  i.  Fr.  Pat.  412,256  of  1910;  this  J.,  1910,  1031.- T.  F.  B. 

Albumins  ;      Method    of    restoring    coagulated to    thi 

original  slate.     A.  H    Elaeche,  CharlottenbUTg,  Germany. 
U.S.  Pat.  1,076,232,  Oct,  21,  1913. 

9m  Eng.  Pat.  28,613  of  1912  ;  this  J.,  1913,  621.— T.  F.  B. 
Chocolate  ;   Process  for  making  porous 


R.  Dierba:h. 
Fr.  Pat.  458,507,  Aug.  7,  1912. 

Eng.  Pat,  15,120  of  1912  ;  this  J.,  1913,  157.— T.  F.  B. 
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Manufacture  of  a  cattle-food,  with  simultaneous  reioiery 
of  cellulose,  resin,  etc.,  from  cellulose-containing  materials. 
Ger.  Pat,  265,483.     See  V. 

Raising  the  nutritive  value  of  brewer's  grains,  treating 
spent  hops,  malt  dust,  dust  obtained  in  cleaning  cereals 
and  the  like,  and  obtaining  a  food  for  cattle.  Eng.  Pats. 
29,996  and  14,808.     See  XVIII. 


XIXB.— WATER  PURIFICATION;  SANITATION. 

Xitric  acid  in  water  ;   Detection  of  small  quantities  of . 

S.  Rothenfusser.     Chem.-Zeit.,  1913,  37,  897. 

Rothexfusser's  reagent  (diphenylamine  with  acetic  and 
hydrochloric  acids)  forms  a  delicate  test  for  nitric  acid 
in  water.  A  drop  of  the  reagent  is  mixed  with  20  c.c. 
of  concentrated  sulphuric  acid  ;  10  c.c.  of  the  water  are 
then  added  and  in  presence  of  1  or  2  mgrms.  or  even  less 
of  nitric  acid,  a  blue  colour  quickly  appears.  If  the  water 
is  carefully  poured  on  the  surface  of  the  acid  reagent  a 
blue  layer  forms  at  the  junction  of  the  two  liquids.  The 
purest  sulphuric  acid,  preferably  prepared  by  the  contact 
process,  should  be  used.  Another  reagent  for  this  purpose 
may  be  prepared  as  follows  : — 1  grm.  of  diphenylamine  is 
dissolved  in  100  c.c.  of  sulphuric  aciel,  anel  to  1  c.c.  of 
this  solution  1  drop  of  hydrochloric  acid  (sp.  gr.  T19) 
is  addeel  and  then  sufficient  sulphuric  acid  to  make  100  c.c. 
Twenty  c.c.  of  this  reagent  with  10  c.c.  of  the  water 
give  a  permanent  blue  colour  in  presence  of  nitric  aciel. 


Patents. 
Waters;      Purification     of    natural- 


by 


exposure  to 
sunlight  or  to  artificial  light.  A.  Koch.  Fr.  Pat. 
456,953,  April  22,  1913.  Under  Int.  Conv.,  April  23, 
1912. 

The  water  is  allowed  to  run  down  a  long  glass  plate, 
beneath  which  is  a  reflector  for  the  blue  rays.  To 
condense  the  light  on  the  surface  of  the  water,  a  series 
of  prisms  is  emploj'ed,  and  between  these  prisms  and 
the  water  is  a  glass  plate  which  only  permits  the  blue 
rays  to  pass.  When  using  artificial  light,  the  water  is 
passed  into  a  deep  and  narrow  vessel,  in  the  centre  of 
which  is  suspended  the  source  of  light ;  the  water  then 
escapes  at  the  bottom.  The  vessel  is  kept  filled  with 
the  water  and  the  walls  are  furni<hcel  with  a  reflecting 
surface. — J.  H.  J. 

Sewage  ;  Decantation  and  filtration  of after  wchaniml 

sedimentation    or   septic  fermentation.     A.    Valabregue. 
Fr.  Pat.  456,712,  March  19,  1913. 

The  decantation  anel  filtration  are  done  in  the  same  tank, 
which  is  in  the  form  of  a  pair  of  inverted  cones,  side  by 
side,  each  of  which  is  divided  into  central  and  side  portions 
by  a  double  partition  wall  at  right  angles  to  the  sides.  The 
sewage  enters  at  the  centre  of  the  cones  where  it  deposits  the 
heavy  matter  which  falls  to  sumps  at  the  bottom,  from 
which  it  can  be  removed  by  pipes  when  required.  The 
clarified  liquid  passes  between  the  partition  walls  into  the 
side  portions.  At  the  top  of  these-  side  portions,  a  layer 
of  filtering  material  is  supported,  and  the  sewage  passes 
through  the  material  from  below  upwards.  The  filter 
material  can  be  cleaned  by  reversing  the  flow. — J.  H.  J. 

Septic  tanks  and  nitrifying  filters.     L.  J.  Porsain.     Fr.  Pat. 
458,352^  May  26,  1913. 

The  septic  tank  contains  an  inner  wall  near  the  outlet 
end  with  an  opening  in  its  centre  through  which  the 
sewage  has  to  pass.  In  front  of  the  submerged  exit  pipe 
is  a  large  baffle-plate  extending  the  whe>le  wielth  of  the  tank 
but  not  quite  from  top  to  bottom.  The  effluent  from  the 
tank  passes  into  an  enclosed  filter  apparatus  containing 
three  shallow  filter-beds  placed  one  above  the  other,  with 
collecting  trays  in  between.  The  effluent  is  distributed 
over  each  bed  in  definite  quantities  by  a  tipping  bucket. 
Below  the  last  bed  is  a  straining  chamber.  Air  ii  aspirated 
through  the  filter  from  the  bottom  upwards. — J.  H.  J. 


Ultra-violet     rays;      Treatment     of    liquids     by .     C. 

Boltshauser.  Fr.  Pat.  458,521,  March  28,  1913.  Under 
Int.  Conv.,  May  28,  1912. 

A  mercury  vapour  lamp  or  other  source  of  ultra- violet 
rays  fa  useel.  The  liquid  to  be  treated  passes  by  a  small 
pipe  through  the  centre  of  the  length  of  the  lamp,  in  such 
a  manner  as  not  to  touch  the  walls  of  the  lamp.  The 
annular  space  between  the  pipe  and  the  lamp  is  traversed 
by  the  rays,  and  contains  a  liquid  for  filtering  or  cooling 
the  rays,  or  it  may  be  rendereel  vacuous.  The  pipe  con- 
taining the  liquiel  to  be  treated  may  be  made  to  re-traverse 
the  lamp  outside,  either  lengthwise  or  spirally,  or  to  pass 
into  an  outer  encircling  tube  at  a  determined  distance 
from  the   lamp. — J.  H.  J. 

Sterilisation  ;      Process      and      apparatus    for  .      T. 

Grosseron.     Fr.  Pat.  458,675,  June  2,  1913. 

The  apparatus  consists  of  two  concentric  horizontal 
cylinders  containing  water  in  the  annular  space.  The 
outer  cylinder  may  be  heated  directly  by  a  fire,  or  steam 
may  be  passeel  through  the  annular  space.  The  material 
is  introduced  at  one  enel  of  the  apparatus  into  the  inner 
chamber  and  a  cover  is  clamped  on  over  this  end  so  that 
the  apparatus  can  be  used  as  an  autoclave.  A  little 
water  is  placed  in  the  bottom  of  the  inner  chamber,  and 
when  the  annular  space  is  sufficiently  heated,  thU  water 
commences  to  vaporise  but  does  not  condense  on  the 
material  to  be  sterilised,  as  both  are  at  the  same  tempera- 
ture ;  also  no  condensation  takes  place  on  the  walls  of 
the  inner  chamber. — J.  H.  J. 

Servage  or  foul  ivaters  ;    Apparatus  for  separating  floating 

matter  and  sediment  from .     B.  Kaibel,  Darmstadt, 

Germany.  Eng.  Pat.  7499,  March  29,  1913.  Under 
Int.  Conv.,  April  11,  1912. 

See  Fr.  Pat.  456,425  of  1913  ;  this  J.,  1913,  1028.— T.  F.  B. 

Seivage  and  other  liquid*  ;   C<  ntrifugal  treatment  of and 

apparatus  for  use  therein.  J.  Bromet,  F.  Thorman, 
and  H.  C.  Wood,  Fr.  Pat.  458,443,  May  13,  1913. 
Uneler  Int.  Conv.,  Oct.  7,  1912. 

See  Eng.  Pat.  22.836  ol  1912  :  this  J.,  1913,  839.— T.  F.  B. 

Manufacture  of  artificieil  fuel  [from  sewage  sludge.]     Eng. 
Pat.  22.958.     See  IIa. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Pyraconitine  ;  a  contribution  to  the  study  of  the  aconite 
alkaloids.  H.  Schulzc  and  A.  Liehner.  Arch.  Pharm., 
1913,  251,  453-^67.     (See  this  J.,  1913,  211.) 

Carefully  dried  aconitine  (obtained  from  Aeonitum 
Napellus)  when  heated  to  192°  C.  in  a  current  of  dry 
hydrogen  lost  about  8  per  cent,  of  its  weight.  The  residue 
was  extracted  with  ether  and  obtained  in  a  crystalline 
form.  The  effect  of  the  heat  under  these  circumstances 
fa  to  convert  the  aconitine  into  pyraconn  inc.  Japaconit  in" 
Likewise  can  be  converted  into  the  name  substance.  The 
characters  of  pyraconitine  as  observed  by  the  authors 
ditl.r  considerably  from  those  recorded  b\  Dunstan  and 
Carr  (J.  ('hem.  Boo.,  1894,  65,  17(i).  The  base  crystal 
from  ether  or  alcohol  and  has  the  composition  CnH.,NOa. 

It  melts  at  171°  ('.  and  has  [o]D=  —112-2  in  alcohol. 
The  hydrochloride  crystallises  from  water  and  m>  It- 
with  decomposition  at  I  \"i  I  after  being  dried.  Thehyi 
bromide  melts  at  240  C.  and  decomposes  at  242  ('.  : 
it  has  [ab^--  —  105-87'  in  water.  The  hydriodide  melts 
with  decomposition  at  157- — 168°  C — F.  Shm 

Tobacco;     Influence    of  shading \ehniug    fnwti 

various  constituent*  e>f  tin  leaves,     A.  Bt  utter  and  B.  Goj  . 
Biochem.  Zeits.,  1913,  56,  220—229. 
Since  1900  the  practice  of  shading  tobacco  plant-  from 
direct    sunlight    has    been    extending    in    America.     The 
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authors  found,  in  the  case  of  plants  cultivated  in  an  experi- 
mental garden  in  Germany,  that  such  screening  diminished 

by  about   90 — 30  per  cent,  the  average  weight   of  leaves 

(dry  substance)  obtained  from  each  plant,  and  increased  the 
nitrogen  content  of  the  leaves.  In  the  lower  ripe  leaves  of 
the  shaded  plants,  which  were  yellowish  in  colour,  the 
proportion  of  nicotine  (referred  to  the  total  dry  substance 
or  to  the  total  nitrogenous  matter)  was  lower  than  in  the 
corresponding  leaves  of  unshaded  plants.  In  the  upper 
leaves,  which  were  green,  shading  increased  the  actual 
percentage  of  nicotine  (from  1-08  to  1*36),  but  diminished 
th.»  proportion  of  the  latter  relatively  to  the  total  nitro- 
genous matters  (from  SO  to  5-1  per  cent,  in  terms  of  nitro- 
gen). Factors  which  tend  to  increase  the  production  of 
nicotine  in  the  tobacco  plant  are  (1)  unimpeded  access  of 
sunlight,  (2)  high  temperatures,  (3)  plentiful  nitrogenous 
manure  and  (4)  insufficiency  of  water  in  the  soil.  The 
proper  burning  of  tobacco  depends  upon  its  content  of 
potash  :  this  was  found  to  be  increased  by  shading,  from 
6-08  to  7-80  per  cent,  of  the  dry  substance  of  the  lower 
leaves,  and  from  411  to  611  per  cent,  of  the  upper  leaves. 

-^J.  H.  L. 


-.     J.  du  P.  Oosthuizen 
Chem.   Soc,   1913,   35, 


Tobacco  plant ;  Enzymes  of  the  — 
and  0.  M.  Shedd.  J.  Amer. 
1289—1309. 

Experiments  were  made  with  two  different  kinds  of 
Kentucky  tobacco,  viz.,  White  Barley  (a  light-coloured 
variety)  and  Yellow  Pryor  (dark  coloured).  Samples  of 
seed,  green  leaves  at  various  stages  of  growth  and  cured 
leaves  were  tested  and  also  samples  of  the  soil ;  the  midribs 
and  stems  of  the  leaf  were  not  used.  It  was  found  that 
invertase,  diastase,  emulsin,  and  reductases  were  present 
in  the  seed  and  in  the  leaf  at  all  stages  of  growth  and 
after  curing.  Lipase,  inulase  and  a  proteolytic  enzyme 
also  were  probably  present.  The  soil  gave  negative 
results  in  most  of  the  tests  for  enzymes  The  green  leaf 
contained  oxidases  at  all  stages  of  growth,  the  amount  de- 
creasing from  the  "  topping  "  stage  to  maturity.  The 
cured  leaf  gave  negative  results  in  all  cases  when  tested 
for  oxidases  with  phenolphthalin  (this  J.,  1902,  280), 
but  leaf  cured  with  a  green  colour  gave  a  positive  result  with 
guaiacum  tincture.  The  results  indicate  that  the  oxidase 
i-  used  up  in  the  curing  piocess.  The  enzymes  must  play 
an  important  part  in  the  curing  and  fermentation  of 
tobacco.  In  the  early  part  of  the  curing  process  starch 
is  saccharified  by  the  diastase,  and  the  residting  sugar  is 
probably  decomposed  by  the  aid  of  the  oxidising  enzymes. 
The  presence  of  invertase  indicates  that  sucrose  is  probably 
present  in  the  plant.  The  decrease  in  the  protein  content 
durint'  ripening  of  the  plant  and  during  curing  and  fer- 
mentation, and  the  formation  of  amino-compounds  in  the 
latter  pn  tre  probably  due  to  the  proteolytic  enzyme, 

whil-t  the  <!•  srease  of  nitrates  and  nicotine  may  be  due 
to  th'-  reductases.  Teste  with  emulsin  showed  that  the 
green  and  eared  leaf  contain  a  small  quantity  of  a  glucoside, 
and  the  aroma  of  tobacco  maybe  due  partly  to  the  forma- 
tion of  an  aromatic  -ubstance  bv  theenzvmicdecomposil  ion 
of glncosides.  (See  also  this  J.,  1899,  1161  ;  1901,598; 
J,   1181  ;    1909,  1277.)— A.  S. 

Enzyme*  in  Kentucky  tobacco  grown  in  Italy.    F.  Tractta- 
Mocea.     Gaz.  chim.  ital.,  1013,  43,  II.,  431—437. 

The  presence  of  oxidase,  peroxidase,  catalase,  invertase, 
amvlase,  lipase,  emulsin,  and  a  proteolytic  enzyme  was 
detected  in  the  green  leaves.  Dried  onfermented  leaves, 
how*  tire  results  when  tested  for  enzymes, 

and  the  author  concludes  that  the  fermentation  of  tobacco 

rodneed  by  micro-organisms  or  by  enzymes  leereted 

r.em. — A 

Tobacco,   Proteolysis  of  tht  germimtii  ■  g<  rmogli  "] 

of  I  u .     r.  Traetta-.M   -<  ■>.     ».../.  ehim.  ital., 

1913,  43,  IT.,  445—1.-.-' 

•'  ■       _■■  rminatii  i onnd,  mixed 

with  3  litP'i  of  water  and    10  <  .<  .  of  "id,  arid  tin- 

mixture,  after  the  addition  of  toluene,  was  kept  for  1  monl  b 
It  was  th"n  filtered,  the  filtrate  concentrated 

to  about  r,r,  th<-  wat«-r-bath  and  examined  for  the 


presence  of  the  products  of  hydrolysis  of  proteins.  Lysine, 
histidine,  arginine,  glutamine,  leucine,  and  aspartic  acid 
were  detected.  Choline  was  also  present,  having  been 
formed  probably  by  the  action  of  proteolytic  enzymes  on 
lecithin. — A.  S. 

Laevulose  in  leaves  of  Kentucky  tobacco  grown  in  Italy. 
F.  Traetta-Mosca.  Gaz.  chim.  ital.,  1913,  43,  IL,  428— 
430. 

200  kilos,  of  dried  tobacco  leaves  were  oxhausted  with 
other,  dried,  finely  powdered,  and  placed  in  a  dialyser,  the 
outer  water  of  which  was  changed  twice  a  day  during 
4  days.  The  solution  obtained  reduced  Fehling's  solution  : 
it  was  evaporated  under  diminished  pressure,  and  the 
residue  washed  with  ether,  dissolved  in  water  and  de- 
colourised with  animal  charcoal.  The  resulting  lsevo- 
rotatory  solution  was  again  evaporated  under  diminished 
pressure,  and  the  residue  was  shown  to  contain  laevulose 
by  preparing  from  it  the  calcium  compound  and  phenyl- 
glucosazone  (m.  pt.  204°  C,  [a]!L2=  —  89-46)  and  by 
SeliawanorFs  resorcinol-hydrochloric  acid  test. — A.  S. 

Tobacco  groivn  in  Italy  ;    Ether  extract  of  the  leaves  of 

Kentucky .     F.    Traetta-Mosca.     Gaz.    chim.    ital., 

1913,  43,  IL,  440—445. 

The  author  succeeded  in  isolating  a  white  substance,  in 
the  form  of  scales,  which  was  soluble  in  boiling  alcohol 
and  boiling  acetone,  insoluble  in  cold  alcohol,  melted  at 
62° — 63°  C,  and  gave  the  Liebermann-Burchard  reaction 
for  phytosterol  (red  colour  changing  to  blue  and  green,  on 
adding  sulphuric  acid,  drop  by  drop,  to  a  solution  of  the 
substance  in  chloroform,  to  which  a  few  drops  of  acetic 
anhydride  have  been  added) :  it  contained :  C  75-76, 
H  15-70,  0  8-54  per  cent.  A  resinous  substance,  to  which 
the  aroma  of  the  tobacco  is  attributed,  was  also  isolated. 
This  was  a  semi-solid  substance,  soluble  in  alcohol,  petro- 
leum spirit,  pyridine,  and  acetic  acid,  insoluble  in  dilute 
alkalis  and  contained  :  C  77-88,  H  10-70,  0  11-42  per  cent. 
It  formed  a  bromine  derivative,  m.pt.  118°  C,  with  decom- 
position, containing  64-68  per  cent.  Br  and  no  oxygen, 
and  on  oxidation  with  nitric  acid  yielded  an  acid,  C8H1204, 
m.  pt.  55° — 56°  C,  of  the  type  of  hexahydrophthah;  acid. 

Pine  oils.     II.  Helch.     Pharm.  Post,  1913,  838.      Chem- 
and  Drug.,  1913,  83,  715. 

The  following  figures  represent  a  number  of  oils  distilled 
from  several  coniferous  trees. 


Esters. 

Bromine 

Sp.  gr. 
0-876 

Rotation. 

per  cent. 

value. 

1 

Pinus  Pumilio 

— 18c 

12-2 

212 

>> 

()-Sti() 

—12° 

5-7 

242 

8 

n-K<;:j 

—16° 

5-3 

210 

4 

0-871 

—  8° 

7-2 

242 

5 

0-872 

—  6° 

4-7 

243 

6 

0-876 

—  6° 

10-5 

286 

7 

Pinus  sylvestris 

0-882 

—  2° 

7-2 

240 

8 

■  i          >. 

0-875 

+    5° 

6-3 

255 

9 

Abies       excelsa 

(cones) 

0-863 

—68° 

6-9 

238 

10. 

Abies       excelsa 

(leaves) 

0-876 

—44° 

6-4 

240 

11 

Pinus  sibirica 

()•'.)!  2 

—42° 

30-3 

110 

12 

,, 

0-912 

—45° 

36-7 

11  1 

13 

0-918 

—38° 

37-0 

122 

14 

Turpentine 

0-867 

—32° 

3-0 

263 

L5 

0-870 

—  3° 

0-9 

268 

16 

O-ill  1 

+  11° 

8-4 

246 

17 

„ 

M-'.KiH 

—27° 

10-5 

227 

The  author  also  states  that  the  oil  from  Pinus  Pumilio 
should  not  rield  more  than  about  10  per  cent,  distilling 
below  166  C. 


i  'lu'wii  til  art  ion   of  light. 

I  1*.  SUber. 


Ciamician  and 


XXVII.  Autoxidatiori8.    V.     <■• 
Ber.,  1913,46,  3077—3084. 

Tin.  action  of  light  on  some  ketones  and  cyoloketonet  in 
presence  of  oxygen  is  described.     The  reaction   prodt 
deteeted  were  :    formaldehyde  and  acetic  acid  from 
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tone :  adipic  and  caproic  acids  from  cyclohexanone ; 
acetylvaleric  acid,  CH3.CO.(CH2)4COOH,  and  cenanthic, 
adipic,  and  formic  acids  from  o-methylcyclohexanone,  a 
heptylic  acid,  CH3.(CH2)2.CH(CH3).CH2COOB,  b.  pt. 
215°— 216°  C,  and  a  pimelic  acid, 

COOH.(CH2)2.CH(CH3).CH2.COOH, 

m.  pt.  97°  C,  from  m-methylcyclohexanone ;  a  heptylic 
acid,  b.  pt,  217°— 219°  C,  and  pimelic  acid,  m.  pt.  97°  C, 
from  p-methvlcyclohexanone ;  and  a  ketone-glycol, 
(CH3),C(OH).CH(OH).(CH2)2.CO.CH3,  a  hydroxvdiketone, 
(CH3)2C(OH).CO.(CH2)2.CO.CH3,  acetone,  and  kevulinie, 
formic,  acetic  and  carbonic  acids  from  methvlheptenone. 

— A.S. 

Paraformaldehyde ;     Preparation    of   crystalline .      F. 

Pollack.     Celluloid -Ind.     (Beilage     zur     Gummi-Zeit.), 
1913,  14,  18. 

According  to  the  author  crystalline  paraformaldehydes 
can  be  obtained,  without  the  numerous  precautions 
specified  by  Auerbach  and  Barschall  (this  J.,  1907,  1294), 
by  dissolving  amorphous  paraformaldehyde  in  sulphuric 
acid,  filtering,  and  allowing  the  solution  slowly  to  crystal- 
lise. Different  products,  identical  with  those  of  Auerbach 
and  Barschall  (loc.  cit.),  are  obtained  according  to  the 
concentration  of  the  acid,  e.g.,  25  per  cent,  acid  yields  a-, 
40 — 50  per  cent,  acid  yields  /3-,  and  70 — 80  per  cent, 
sulphuric  acid  yields  7-polyoxymethylene. — A.  S. 

Cocaine  imports  and  exports.     Chem.  and  Drug.,  Nov.  15, 
1913.     [T.R.] 

The  following  figures  show  the  imports,  exports,  and 
re-exports  of  cocaine  and  cocaine  salts  into  and  from  the 
United  Kingdom  during  1911  and  1912,  together  with  the 
sources  from  which  drawn  and  the  destinations,  as  shown 
by  the  Annual  Statement  of  Trade  : — 


Imports  from 


1911. 


1912. 


Germany  

Peru      

Other  foreign  countries 


Total  from  foreign  countries  . . 
Total  from  British  possessions 


Value 


Oz. 
15,173 
21,631 
189 

36.993 
2,355 

39.348 
£14,232 


Oz. 

10,760 

1,541 

1,336 

13,637 
200 

13,837 
£5,080 


Exports  declared  as  " 
Make,"  to 

Foreign 

1911. 

1912. 

Other  foreign  countries     

Oz. 

27,778 
200 

Oz. 
3,150 
45 

Total  to  foreign  countries 

27,978 
1,466 

29,444 
£8,326 

3,195 

Total  to  British  possessions 

2,251 

5,446 
£2,374 

Exports  declared  as  "  British 
Make" 


1911. 


1912. 


Total  to  foreign  countries    

Oz. 
!       3.329 

Oz. 

2,686 

Total  to  British  possessions    

,            22* 

067 

Total     

3,557 

3,643 

£1,798 

£1,555 

Transport  of  ether.    Oil,  Paint,  and  Drug  Rep.,  Nov.  3,  I  'J  1 3. 

An  investigation  is  being  held  by  the  U.S.  Dept.  of  Com- 
merce into  fires  at  sea  with  a  view  to  ascertain  whether 
better  regulations  in  connection  with  the  transport  of 
inflammable     materials     are     required.     The     particular 


subject  under  enquiry  is  the  transport  of  ether,  which,  by 
reason  of  the  type  of  vessel  employed,  has  to  be  taken  to 
some  extent  by  passenger  vessels.  Proposals  to  bring 
them  into  line  with  the  regulations  for  the  transportation  of 
gasoline  meet  with  opposition  from  New  York  chemists 
as  unnecessarily  drastic,  and  the  matter  has  been  remitted 
to  the  law  officers  for  further  consideration. 

Camphor  industry  in  Formosa  in  1912.     Board  of  Trade  J., 
Oct.  10,  1913. 

There  was  an  increase  in  the  export  of  camphor  from 
5,613,718  lb.,  valued  at  £354,530,  during  1911,  to 
8,649,319  lb.,  valued  at  £553,550,  during  1912.  The 
exports  went  principally  to  the  following  countries : — 
United  States,  2,370,289'  lb.,  Germanv,  2,243,366,  Japan, 
1,693,969,  United  Kingdom,  1,003,08*6,  France,  943,536, 
India,  322,290,  Austria-Hungary,  72,783  lb. 

Exports  to  the  United  Kingdom  and  Austria-Hungary 
were  more  than  double  the  figures  for  1911,  exports  to 
France  increased  nearly  70  per  cent.,  while  those  to  India 
nearly  trebled.  The  most  remarkable  increase,  however, 
was  the  export  to  Japan,  which  rose  from  5,950  lb.  in 
1911  to  1,693,969  lb.  in  1912.  The  increased  export  from 
Formosa  seems  to  have  taken  place  notwithstanding  a 
decrease  in  the  production,  which  was  stated  to  be  only 
about  5,500,000  lb.,  so  that  stocks  in  hand  have  been 
drawn  on,  and  re-manufacture  of  camphor  oil  has  taken 
place.  The  output  of  camphor  for  1913  is  estimated  as 
likely  to  exceed  6,750,000  lb.  From  1913  some  3,000 
acres  annually  for  12  years  are  to  be  planted  with  young 
trees  ;  the  cost  for  the  first  year  is  placed  at  about  £1 1,750. 
It  is  considered  that  the  camphor  resources  of  the  island 
will  be  equal  to  all  future  demands. 

Patents. 

Hydrastinine  and  its  homologues  ;   Manufacture  of  the  salts 

of .     P.    A.    Newton,    London,    and    The    Mersey 

Chemical  Works,  Ltd.,  Bromborough,  Cheshire.  From 
Farbenfabr.  voim.  F.  Bayer  und  Co.,  Elberfeld,  Ger- 
manv. Eng.  Pat.  29,505," Dec.  21,  1912.  Addition  to 
Eng.'Pat.  29,901,  Dec.  23,  1910  (see  Ger.  Pat.  234,850 
of  1910;   this  J.,  1911,  923). 

Products  analogous  to  those  described  in  the  principal 
patent,  are  obtained  by  treating  with  condensing  agents 
the  acidyl  derivatives  of  N-alkylhomopiperonylamines 
and  treating  the  resulting  bases  with  acids.  For  example, 
formylmethylhomopiperonylamine  (obtained  by  treating 
methylhomopiperonylamine  with  aqueous  formic  acid 
and  then  eliminating  the  elements  of  water)  is  boiled  with 
phosphorus  pentoxide  in  benzene  or  toluene  solution,  the 
solvent  is  distilled  off,  the  residue  is  decomposed  ■with 
water,  and  the  solution  is  treated  with  excess  of  alkali  and 
extracted  with  benzene.  From  the  benzene  solution, 
which  contains  the  hydrastinine  base,  the  salts  are  obtained 
by  treatment  with  acids. — T.  F.  B. 

Salicylic  acid;    Anhydride  of and  process  of  preparing 

the  same.  E.  Kopetschni,  Mannheim,  Germany,  L. 
Karczag,  Szolnok,  Austria-Hungary,  and  0.  Fodor, 
Berlin.     U.S.  Pat.  1,075,581,  Oct.   14,   1913. 

Salicylic  acid  chloride  is  converted  into  salicylic  anhy- 
dride by  agents  capable  of  eliminating  hydrochloric  acid. 
The  anhydride  has  a  m.  pt.  between  90°  and  100°  C,  is 
easily  soluble  in  ether,  acetone,  glacial  acetic  acid,  ethyl 
acetate,  and  benzene,  and  is  converted  into  salicv  lanilide 
by  boiling  with  aniline. — T.  F.  B. 

Salicylic  acid  from  phenol  jir<  ji  in  >l  by  tin  mvnochhirobt  >■ 

process;   Production  of .      < '.  Torley  and  0.  -Matter. 

Fr.  Pat.  458,724.  April  28,  1913. 

Tim.  mixtures  of  sodium  phenoxide  with  sodium  hydroxide 
or  sodium   chloride,   obtained    by   heating   monochloro- 

benzene  with  sodium  hydroxide  in  the  dry  state,  or  in 
presence  of  water  is  converted  directly  into  salicylic  acid, 
without  isolating  tin-  phenol,     According  to  the  met lnd 

Used,    the    COOled    meli     is    pulverised    or    the    solution    is 

evaporated  to  dryness,  and  the  product  is  treated  with 

Carbon   dioxide   to    form    sodium    salicylate,    whiih    is   QOn- 

verted  into  Bslieyfic  acid  bj  the  usual  process.— T.  V.  B. 
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fl|  Dimethyl  my  tmtmiimr ;   Production  of .     Badische 

Anilin    and   Soda   Fabrik.      First   Addition,  dated  April 

14.  1913.  to  Fr.  Pat.  417.27.").  Jane  IS,  1910.     Under 

Int.  Conv..   May    14.    1912. 

Imtkovko  yields  of  dimethylbutadiene  are  obtained  if  the 

proooaa  ol  heating  pinaoone  or  pinacoline  with  dehydrating 

vsts.  described   ii\   the   principal   patent   (see  this  J., 

1911,  38),  is   earried    out    under   reduced    pressure.     For 

example,  a  yield  of  SO  per  cent,  of  the  theoretical  yield  is 

s aid  to  result  by  heating  pinaoone  or  pinacoline  in  presence 

of  alumina  to  460s  CL,  under  a  pressure  of  20  mm. 

— T.  F.  B. 

Anhydride  and  chlorides  of  fatty  acids  ;    Process  for  pre- 
paring  .   especially  for   making  cellulose  esters.     H. 

Dreyine.      First    Addition,    dated    April    18,    1913,    to 
Fr.  Pat.  448,342,  Sept.   16.   1912.     (See  this  J.,  1913, 
421.)     Under  Int.  Conv.,  Oct.  3  and  Nov.  29,  1912. 
Anhydrides   of   fatty   acids   are   prepared    by   allowing 
sulphuric  anhydride,  preferably  in  the  liquid  or  gaseous 
,  to  act  upon  a  salt  of  the  fatty  acid  at  a  low  tempera- 
ture.    The  sulphuric  anhydride  is  kept  in  a  state  of  fine 
subdivision,  and  the  mixture  is  agitated  during  the  re- 
action, whilst  the  anhydride  should  be  added  at  such  a 
rate  that  excess  of  free  sulphuric  acid  is  not  formed.     The 
fatty  acid  anhydride  may  be  recovered  by  distillation, 
in  vacuo  or  otherwise.     Further,  the  sulphuric  anhydride 
may  be  replaced  by  chlorosulphonic  acid  with  equally  good 
Its;   in  this  case,  it  may  be  desirable  to  add  a  diluent 
such  as  acetic  acid. — T.  F.  B. 


Lactide;    Process  for  making 


-.     Chem.  Werke  vorm. 
Dr.'  H.  Byk.  "  Fr.  Pat.  "456,824,  April  18,  1913. 

Lactic  acid  is  gradually  heated,  preferably  in  vacuo, 
to  temperatures  above  135c  C,  in  such  a  manner  that 
when  the  temperature  reaches  150°  C.  the  product  does 
not  distil;  the  temperature  Ls  finally  raised  gradually 
to  about  200"  C.  The  mass  thus  obtained  is  almost 
insoluble  in  water  and  in  most  organic  solvents,  but  is 
soluble  in  chloroform  :  it  appears  to  consist  of  a  polyacetyl- 
lactic  acid,  and  can  be  converted  into  lactide  by  heat- 
ing to  2.30°— 300°  C. ;  if  low  pressures  are  used,  lactide 
distils  over.  The  yield  of  lactide  is  increased,  whilst 
the  temperature  used  may  be  reduced,  if,  before  the 
final  heating,  a  small  quantity  of  aluminium,  zinc,  or 
ii-ium,  or  an  oxide,  phosphate,  or  carbonate  of  one 
<-f  these  metals,  Ls  added  to  the  crude  product.  For 
example,  wh<-n  zinc  oxide  is  need,  a  temperature  of  about 
-_'<ni  i '.  ■  sufficient.  The  distillation  of  the  lactide  may 
!><■  earried  out  in  presence  of  a  current  of  carbon  dioxide, 
or  a  hydrocarbon  or  other  solvent  may  be  added  to  the 
eradfl  product,  and  the  lactide  separated  from  the  resultii  ig 
solution  by  crystallisation. — T.  F.  B. 

Tohaeeo  of  all  kind*  ;    Process  and  apparatus  for  reducing 

Ihf  quantity  of  nicotine   in .     Soc.   La   Denicotina. 

Fr.  Pat.  466,840,  June  27,  1912. 

Thk    tobacco     is     placed     in    a    vessel     under     reduced 

nre  and  there  subjected  to  the  action  of  ammonia 

After  the  exoeat    ol    ammonia    has    been   removed 

m'-ana    of   an    exhaust    pump,    ether    is    admitted    to 

tine.    The  ether  n  now  drawn  off,  treated 

with  a  metalli'  tart,  men  as  ferrous  sulphate,  to  precipitate 

th--  nicotine,  and  then,  while  still  charged  with  other 

extract)  mployed  for  the  extraction  of  fresh  oharg< 

of  tobacco.    The  ether  -till  remaining  in  the  tobacco  i 

removed  by  exhausting  the  vapour,  from  the  vessel  and 

pa*«ini.'   them   through    ft   condi  oser.    The    tobacco    i  . 

18   hour,   at    30°— 36°  C,   in   order   to 
ammonium   salts    present,   and   the  ammonia 
thu<  liberal  ooTetuL— W.  P.  B 

■f'thyl  ■  2  ■  ///«<  riul'/iiiri'ilim  -  4  ■  curhorylic  acid  and  8- 
msthr>f>j'2j>hfn  ul'/'i  i  fuiim  \  "irhosylir  acid  ,'  Preparn 
lion    of    d>  ■  of .      Chem.     Fabr.     ailf    Aetieji, 

rm.    K    Sobering.     Fr.   Pat.    166,162,  May  8,   1918. 

Coder  [a*.  COB         ■        9,  1912,  and   Feb.  20,  1913. 

Th*  tioned  in  the  title  are  eonverted  into  theii 

methyl  and  ethyl  esters  by  the  usual  processes.     6-Methyl 


2-phenylquinoline-4-carboxylic  acid  forms  an  ethyl 
ester  of  m.pt.  76°  C.  and  ft  methyl  ester  of  rn.pt.  91°  C, 
whilst  8-mel  hoxy-2-phenylquinoline-4-carboxylic  acid 
furnishes  an  ethyl  ester  of  m.pt.  109°  C.  and  a  methvl 
ester  of  m.pt.  102°  C— T.  F.  B. 

Propylene  from  acetylene  and  methane  ;    Process  for  pre- 
paring  .     A.   Heinemann.     Fr.   Pat.  458,397,  Slav 

27,  1913.     Under  Int.  Conv.,  May  28,  1912. 

The  union  of  acetylene  and  methane  to  form  propylene 
can  be  effected  to  a  much  greater  extent  and  at  lower 
temperatures  than  in  the  known  methods,  by  the  aid  of 
suitable  catalysts.  These  consist  of  a  mixture  of  a  base- 
metal  catalyst,  such  as  iron,  copper,  nickel,  silver,  etc., 
with  a  rare-metal,  such  as  platinium,  iridium,  or  palladium. 
The  contact  substance  may  be  prepared  by  depositing 
copper,  electrolytically  or  otherwise,  on  pumice  stone 
or  other  porous  substance,  immersing  the  product  in  a 
solution  of  a  platinium  salt,  drying,  and  reducing  if 
necessary.  Another  method  consists  in  depositing  the 
rare  metal  on  a  wire,  ribbon,  or  foil  of  the  base  metal. 
The  union  of  the  acetylene  and  methane  Ls  accelerated 
by  heat,  or  by  the  silent  electric  discharge,  or  by  the  use 
of  actinic  light  rays. — T.  F.  B. 

Glycerol;   Synthetic  manufacture  of .     A.  Heinemann. 

Fr.   Pat.  458,398,  May  27,   1913.     Under  Int.   Conv., 
May  28,  1912. 

Propylene  is  converted  into  a  dichloropropane  by 
treating  it  with  chlorine  or  a  chlorine  compound,  under 
the  influence  of  actinic  rays.  Th?  product  is  converted 
into  propenyl  chloride  by  heating  it  with  an  alkali  metal, 
alkali  compound,  magnesium,  etc.,  and  this  is  chlorinate  el 
to  form  trichloropropane.  On  heating  the  latter  with 
water,  with  or  without  an  alkaline  substance,  glycerol  is 
produced.— T.  F.  B. 

Esters  of  aliphatic  hydroxy -acids  ;  Process  for  making . 

Chem.  Werke  vorm.  Dr.   H.   Byk.     Fr.   Pat.  458,645, 
May  31,  1913.     Under  Int.  Conv.,  June  3,  1912. 

The  use  of  high  temperatures,  heretofore  necessary  in  the 
preparation  of  esters  from  alcohols  and  aliphatic  hydroxy- 
acid.%  is  said  to  be  obviated  by  using  a  suitable  catalyst, 
consisting  of  an  acid  substance  or  a  heavy  metal  com- 
pound, such  as  is  used  for  esterifying  acids  with  alcohols. 
Aluminium  sulphate  anel  titanic  anhydride  are  stated  to 
be  especially  suitable.  Thus,  ethyl  lactate  may  be  obtained 
in  almost  theoretical  yield  by  heating  lactic  acid  or  the 
anhydro  compound  (prepared  by  heating  the  acid  to 
170° — 180°  C.)  with  alcohol  in  which  about  2  per  cent, 
of  gaseous  hydrogen  chloride  has  been  dissolvd. 
Similarly,  polyglycollide,  which  Ls  also  insoluble  in  alcohol, 
Ls  converted  "into  ethyl  glycollate  by  heating  for  some 
hours  with  alcohol  and  a  catalyst.  Lactide  or  its  lower 
polymer,  or  diglycollide  (obtained  by  distilling  anhydro 
lactic  acid  and  polyglycolliele,  respectively)  arc  convert<  d 
into  esters  by  boiling  with  alcohols  under  a  reflux  con- 
denser :  this  conversion  Ls  much  more  complete  and 
rapiel  if  a  catalyst  be  present. — T.  F.  B. 

Perfumes  ;    Process  for   extracting .     A.    Hesse.     Fr. 

Pat.  458,673,  June  2,  1913.  Under  Int.  Conv.,  June  ij 
1912. 
It  has  already  been  proposed  to  use  phthalic  esters  as 
solvents  for  perfumes  (see  Ger.  Pat.  251,237;  this  J., 
1912,  1064).  Other  solvents  with  analogous  properties 
may' also  be  used.  In  general,  these  properties  should 
be  solubility  in  alcohol,  insolubility  in  water,  and  freedom 
from  odour  which  might  militate  against  the  subsequent 
nee  of  the  products  ;  further,  the  solvents  should  nol  be 
too  volatile,  ft  boiling  point  of  about  90' C.  being  the 
minimum.  To  this  class  of  solvents  belong  benzyl 
alcohol,  phenylothy]  alcohol,  terpineol,  geraniol, 
citroneiloi,  and  simple  and  mixed  eth<  rs  of  these  alcoholf, 
|  as  well  a-<  their  esters.  The  application  of  these  solvents 
to  tie  extraction,  by  enfleurage  or  maceration,  of  rose 
l.av.  .  eft  lie  flower.«,  tuberoses,  and  jasmine  (lowers, 
i    described  in  detail  in  the  specification. — T.  F.  B. 
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Glycol ;   Process  for  making 


-.     Soc.  Anon.  d'Explosifs 
et.  de  Prod.  Chimiques.     Fr.  Pat.  458,733,  Aug.  13,  1912. 

Monochlorhydrin  or  monobromhydrin  is  converted 
into  glycol  by  saponification  by  means  of  an  alkali 
carbonate  or  bicarbonate.  For  example,  a  mixture 
of  160  parts  of  monochlorhydrin,  170  parts  of  sodium 
bicarbonate,  and  350  parts  of  water  is  heated  gently, 
to  maintain  a  steady  but  slow  evolution  of  carbon  dioxide  ; 
when  this  has  ceased,  the  liquid  is  distilled  and  the  residue, 
consisting  of  glycol  and  sodium  chloride,  is  submitted  to 
distillation  at  the  ordinary  or  at  reduced  pressure,  or 
with  the  aid  of  superheated  steam.  A  yield  of  90  per 
cent,  and  over  is  said  to  be  possible. — T.  F.  B. 

Camphene ;      Process    for     preparing .      Rheinische 

Gummi-     und     Celluloidfabrik.      Ger.     Pat.    264  246, 
Dec.  17,  1912. 

Pinene  halogen  hydrates  are  converted  into  camphene 
by  heating  with  ammonia  in  presence  of  a  phenol.  The 
reaction  is  complete  in  5  to  6  hours  at  a  temperature  of 
180° — 220°  C.  A  small  excess  of  ammonia  over  the 
theoretical  amount  is  necessary  for  complete  dehalogena- 
tion.— T.  F.  B. 

Camphor  from   alcoholic   or   ethereal   solutions  containing 

water  ;    Process  for  separating .     K.   Kubierschkv. 

Ger.  Pat.  264,653,  April  11,  1912. 

A  solvent  for  camphor,  of  high  boiling  point,  e.g.,  a 
mineral  oil,  is  added  to  the  solution  to  be  distilled ;  the 
solvent  should  be  one  which  is  not  volatile  with  the 
alcohol  or  ether,  so  that  it  remains  in  the  still  as  residue : 
the  camphor  can  be  recovered  from  it  by  crystallisation. 

— T.  F.  B. 

Vaccines  ;    Preparation  of from  pathogenic  germs  or 

the  products  of  their  metabolism.     W.  Fornet.     Ger.  Pat. 
264,300,  Aug.  25,  1912. 

The  bacteria  are  cultivated  in  a  culture  liquid  containing 
dialysable  nitrogenous  compounds  in  addition  to  the  usual 
nutrient  salts,  and  the  culture  liquid  is  subsequently 
dialysed  against  a  solution  of  approximately  the  same 
composition  but  without  the  dialysable  nitrogenous 
compounds. — A.  S. 

Monomelhylamine  ;     Process  for    preparing .     J.    D. 

Riedel  A.-G.     Ger.  Pat.  264,528,  Dec.  14,  1912. 

Monomethylamine  is  obtained  by  reducing  with  molecular 
hydrogen  an  acid  solution  of  hydrocyanic  acid  or  a  cyanide, 
or  of  hydroferrocyanic  acid  or  a  ferrocyanide,  in  presence 
of  a  metal  of  the  platinum  group  as  catalyst.  The  best 
results  are  said  to  be  obtained  with  hvdroferrocyanic  acid. 

— T.  F.  B. 

Ethane  from  ethylene  and  hydrogen  ;   Process  for  preparing 

pure by  aid  of  catalysts.     Elektrochemische  Werke 

G.  m.  b.  H.     Ger.  Pat.  265,171,  Oct.  16,  1912. 

To  effect  the  combination  of  the  unaltered  ethylene  and 
hydrogen  in  the  gaseous  mixture  resulting  from  the  passage 
of  these  gases  over  a  catalyst,  the  product  is  again  passed 
over  the  catalyst  under  pressure.  The  reaction  is  stated 
to  be  quantitative  and  instantaneous.  Nickel  or  a  metal 
of  the  platinum  group  may  be  used  as  catalyst. — T.  F.  B. 

Ethane  from  ethylene  and  hydrogen  ;   Process  for  preparing 

in  presence  of  a  catalyst.     Elektrochemische  Werke 

G.  m.  b.  H.     Ger.  Pat.  265,297,  Oct.  16,  1912. 

Before  submitting  the  ethylene  to  the  action  of  the 
catalyst,  it  is  freed  from  known  contact  poisons,  and  then 
thoroughly  washed  with  concentrated  sulphuric  acid  in 
order  to  remove  the  contact  poisons  of  undetermined 
composition.  It  is  advisable  after  this  washing,  to  pass 
the  purified  ethylene  over  solid  sodium  hydroxide  to 
remove  traces  of  sulphur  dioxide. — T.  F.  B. 


Nitrites  ;    Manufacture  of .     P.  A.  Newton,  London. 

From  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germany.     Eng.  Pat.  28,647,  Dec.  12,  1912. 

See  Ger.  Pats.  259,363  and  259,364  of  1912  ;   this  J.,  1913, 
673.— T.  F.  B. 


Erythrene ;     Process    for    producing .     The     Mersey 

Chemical  Works,  Ltd.,  Bromborough.  and  P.  A.  Newton, 
London.  Prom  Farbenfabr.  vorm.  F.  Baver  und  Co' 
Elberfeld,  Germany.  Eng.  Pat.  4076,  Feb.  17  1913' 
Addition  to  Eng.  Pat.  27,555,  Nov.  26,  1910. 

See  Ger.  Pat.  262,884  of  1912  ;  this  J.,  1913,  924.— T.  F.  B. 

Erythrene;       Process     for     producing .     Farbenfabr. 

vorm.  F.  Bayei  und  Co.  Fr.  Pat.  458,677,  June  21,  1913. 
Lnder  Int.  Conv..  June  6,  1912. 

See  Ger.  Pat.  263,016  of  1912  j  this  J.,  1913,  924.— T.  F.  B. 

Beta-gamma-dimethylerythrene  ;  Process  for  prodticing — . 

F.  Hofmann,  K.  Delbruck,  and  K.  Meisenburg,  Assignor* 
to   Farbenfabr.    vorm.    F.    Baver   und   Co.,    Elberfeld 
Germany.     U.S.  Pat.  1,076,575,  Oct.  21,  1913. 

See  Addition  of  April  11,   1912,  to  Fr.  Pat.  425  582  of 
1911;  this  J.,  1912,  1007.— T.  F.  B. 

Nitroamino2)henylarsinic   acid.     Dinitrophenylarsinic  acid. 
L.    Benda,    Frankfort,    Assignor    to    Farbwcrke    vorm. 
Meister,  Lucius,  und  Bruning,  Hochst  on  Maine,  Ger- 
many.    U.S.   Pats.   1,075,537  and   1,075,538,   Oct.    14 
1913. 

See  Eng.  Pats.  24,668  and  24,667  of  1912;    this  J.,  1913 
841.— T.  F.  B. 

Hexamethylenetetramine  salts  of  the   a-phenylguinoline-y 
carboxylic  acids.     R.  Schwab.-,  Assignor  to  Farbwerkc 
vorm.  Meister.  Lucius,  und  Bruning,  Hochst  on  Maine 
Germany.     U.S.  Pat.  1,076,160,  Oct.  21,  1913. 

See  Eng.  Pat.  23,365  of  1912  ;  this  J.,  1913,  213.— T.  F.  B. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patents. 

Photographic  plates  ;    Film  like  coating  for  antihalo . 

Union  Photographique  Industrielle  Etabl.   Lumiere  et 
Jougla  Reunis.     Fr.  Pat.  458,301,  Aug.  3,  1912. 

In  preparing  removable  backings  for  anti-halo  plates  it  is 
customary  to  use  glycerin  in  order  to  prevent  the  gelatin 
from  becoming  brittle  and  to  give  it  the  necessary  hYxi- 
bility.  The  hygroscopic  properties  of  glycerin  and  its 
tendency  to  cause  bacterial  growth  in  the  gelatin,  arc 
serious  disadvantages.  It  is  proposed  now  to  remedy 
these  by  replacing  the  glycerin  by  a  sugary  or  gummy  sub- 
stance,  preferably  glucose,  5  to  20  per  cent,  of  which  may 
be  mixed  with  the  paste  of  gelatin,  gall,  and  non-act inic 
colouring  matter. — T.  F.  B. 


Photographs  ;   Process  for  treating  [colouring] 


-.    A.  M. 
Sandig.     Fr.  Pat.  456,787,  April  17,  1913. 

See  U.S.  Pat.  l,067,198of  1913;  this  J.,  1913,  807.— T.F.H. 
Dyestuffs  used  in  photography  ;   Process  for  sensitising 


by  means  of  thioainamine  derivatives.  A.  .lust.  Fr.  Pat. 
458,401,  May  27,  1013.  Under  Int.  Coin..  .Inn.-  13. 
1912. 

See  Ger.  Pat.  256,186  of  1912;  this  J.,  1913,  673.— T.  F.  B. 


XXII.— EXPLOSIVES;  MATCHES. 


Nitrocellulcst  ;   Sulphuric  arid  in 


I'n  -1.  / 


Chem.,  1913,  26,  Mil    -663. 

SuLPHVRit    arid  in  prunootton  1*  determined   a-   foll< 
20  grms.  of  nitrocellulose  arc  deoompoaed  on  tin-  ■team 

bath  with  70  c.c.  of  nitric  acid  (.-]>.  gr.   14)  and   I  grin.  of 

KXO3.  evaporated  to  dryaam,  and  earefull;  tnomeral 

The  a-h  Lfl  dissolved  in  dilute  hydrochloric  acid,  thr  sol ut  mn 
filtered  and  the  sulphuric  acid  precipitated  with  l>armin 
chloride.       A    number    of    samples    of    stable    guncotton 
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all  contained  sulphuric  acid,  in  quantities  ranging  from 

002  to  mot  per  cent,  (as  S04).    Fca  testing  the  stability  of 

gunoottons  tke  author   prefers  to  use    a-naphthylamine 

papers,  for  preparing  which  0-6  gnu.  of  Bulphanilio 

acid  ana  0-6  grin,  of  a-naphthylaminc  arc  dissolved  in  100 
0.&  of  water  which  has  been  acidified  with  a  little  acetic 
acid.  Equal  parts  of  this  solution  and  glycerin  are  mixed 
and  narrow  strips  of  filter  paper  dipped  therein  for  about 
half  their  length.  One  grm.  of  guncotton  is  placed  in  a 
test-tube  and  a  strip  of  the  test  paper  fixed  with  its  lowei 
edge  2  cm.  above  the  cotton.  The  test  is  carried  out  at 
80  CL  and  the  time  noted  when  the  test  paper  acquires 
a  red  colouration.  For  the  determination  of  sulphuric 
acid  in  cotton  befo.-e  nitration.  10  grms.  of  cotton  are 
treated  with  50  c.c.  of  nitric  acid  and  0-5  grm.  of  potassium 
nitrate  in  the  manner  described  above  for  guncotton  ; 
samples  examined  by  the  author  contained  less  than  001 
per  cent,  and  the  washed,  stabilised  guncottons  prepared 
from  these  samples  contained  less  than  0-1  per  cent,  of 
sulphuric  acid  In  the  case  of  stabilised  products,  the 
author  considers  there  k  no  evidence  of  the  presence  of 
eeHuloaa  sulphuric  esters,  and  the  small  quantities  of 
sulphuric  acid  found  are  to  be  attributed  to  mineral 
sulphate*.  DnstabOised  products  contain  more  sulphuric 
acid,  corresponding  to  the  less  perf  ct  washing.  Any 
nitro-^ulphuric  esters  possibly  formed,  are  decomposed 
by  the  hot  washing  process,  but  the  sulphuric  acid  is  not 
completely  eliminated  until  the  cotton  is  pulped  and 
thoroughly  washed  ;  after  this  operation  only  traces  of 
calcium  sulphate  from  the  washing  waters  remain. — J,  F.  B. 

Powders  ;  Contribution-1*  to  the  study  ofvnodern  ballistic.  — . 
C.  Girard  and  P.  Iooss.  Monit.  Scient.,  1913,  111, 
Not.,  tiTT — 685. 

Determinations  were  made  of  the  solubility  of  nitro- 
glycerin in  rosin  oil,  oleic  acid,  castor  oil,  colza  oil,  maize 
:  oil,  poppy  seed  oil,  mustard  seed  oil,  linseea  oil, 
areca  nut  oil,  olive  oil,  cottonseed  oil,  neatsfoot  oil,  and 
hemp-eed  oil.  At  30°  C,  the  percentage  solubility,  by 
weight,  rises  in  the  order  given  from  5-6  to  17-95  per 
cent.  The  addition  of  nitrocompounds,  such  as  mono-, 
di-,  or  trinitrobenzene  or  mononitronaphthalene,  to  these 
"i!-.  makes  them  better  solvents  for  nitroglycerin.  In 
cold  castor  oil  the  following  results  were  obtained  for 
pereentage  solubility  by  weight  of  the  compounds  men- 
tioned : — ^liphenylamine  (46),  diphenylurea  (almost  insol- 
uble), vaseline  (35),  t/initrobenzene  (2),  trinitrotoluene  (3), 
equimolecular  mixture  of  trinitrotoluene,  trinitrobenzene, 
dinitrolx-nzene,  and  diphenylamine  (very  soluble),  eqoi- 
moleedlai  mixture  of  trinitrobenzene  and  trinitrotoluene 
.  mononitrobenzene  and  monitrotoluene  (soluble  in 
all  proportions).  The  following  results  were  obtained  for 
pero  olubQity,  by  weight,  in  vaseline.     Diphenyl- 

amine (22-5  at    60°C.),   diphenylurea  (almost  insoluble), 
■r  oil  (1  .  mononitronaphthalene  (19  at  80°), 

dinitrolxnzene  (3  at  90'),  trinitrobenzene  (0-5  at  90°), 
equimoieculajr  mixture  of  trinitrotoluene  and  diphenyl- 
amine (2  at  90°),  equimolecular  mixture  of  trinitrobenzene 
and  diphenylarnine  (very  soluble),  equimolecular  mixture 
of«lmitrobenzeoe  and  trinitrotoluene  (8  at  90°),  mononitro- 
toluene  (all  proportions),  mononitrobenzene  (50  at  50°), 
eqnimolecular  mixture  of  mononitrobenzene  and  mono- 
nttrotolueue  (10C  a'  .V>&C.).^<;.  W.  McD. 

Patents. 

Treating    apparatus     [Drying    apparatus    Jor    exploitive 
istonetS).     J.    Aspinwall,    Xewburgh,    N.J.,    Assignor 
to  K.  1.  du  Pont  de  Nemoun  Powder  Co.    U.S.   Pat. 
1,0  I  i.  1913. 

A  tic. vis',  chamber  for  explosive  material!  i-  constructed 

with  fixed  ride  and  end  walls  and  with  a  roof  of  hinged 
Hap-  which  are  lifted  up  if  an  ezplo  ion  t ;.  1  i      place.       The 

rried  through  'he  chamber  by  a  conveyor. 

W.  BL  C. 

Expl  <  .     J.      \\e!d-l',lnndell.      IV.      Pa*.      t.-»K,::7L'. 

May  28,  1913. 
Puornx \st  either    of    nitrocellulose  alone, 

or   mixture,   of  aitroceDulose,  nitroglycerin  and   diple 


amine  (0T — 1  per  cent.)  are  rendered  moisture-proof  by 
treatment  with  camphor  (2  per  cent.).  The  explosive 
is  then  dipped  in  an  aqueous  solution  (20  per  cent.)  of  a 
metallic  tartrate  or  oxalate,  preferably  potassium  tartrate, 
leaving,  after  spinning  and  drying,  0-2 — 2  per  cent,  of 
t  art  rate  covering  the  grains,  whereby  it  is  stated,  the 
powder  is  rendered  flameless  and  smokeless. — G.  W.  McD. 

Explosives  containing,  as  a  base,  nitrates,  chlorates,  or 
perchlorates.  Soc.  d'Electro-Chimie.  Fr.  Pat.  458,547, 
Aug.  8,  1912. 

The  addition  of  cork  dust  to  nitrate,  chlorate  or  perchlorate 
explosives  is  stated  to  prevent  hardening  on  storage.  The 
following  proportions  are  mentioned: — Potassium  chlorate 
(88  parts),  petroleum  (11),  and  cork  dust  (1  part). 

— G.  W.  McD. 

Explosives  ;  Process  of  obtaining  a  liquid  mixture  oj  aromatic 

nitro-compounds   suitable  for   the    manufacture   of 

from  the  residues  obtained  in  the  production  of  pure 
trinitrotoluene.  Dynamit-A.-G.  vorm.  A.  Nobel  und 
Co.     Ger.  Pat.  264,503,  Sept,  14,  1910. 

The  residues  obtained  during  the  preparation  of  pure 
trinitrotoluene  by  recrystallisation  from  alcohol  or 
other  solvent,  are  nitrated  with  a  mixed  acid  rich  in  sul- 
phuric and  poor  in  nitric  acid.  A  liquid  consisting 
mainly  of  a  mixture  of  isomeric  trinitro-derivatives  of 
toluene  is  obtained,  suitable  for  use  as  an  explosive  and 
more  especially  for  incorporation  with  collodion  cotton  for 
the  production  of  plastic  explosives. — A.  S. 

Explosives  ;    Plant  for  raising  and  conveying  liquid . 

S.  Viesi.     Fr.  Pat.  456,900,  April  21,  1913. 

See  Eng.  Pat.  10,895  of  1913  ;  this  J.,  1913,  991.— T.  F.  B. 

Explosives  from  glycols  or  their  oxides  ;  Manufacture  of . 

F.  E.  Matthews,  E.  H.  Strange,  and  H.  J.  W.  Bliss.  Fr. 
Pat.  458,309,  May  23,  1913.  Under  Int.  Conv.,  May  30, 
1912. 

See  Eng.  Pat.  12,770  of  1912  ;  this  J.,  1913,  712.— T.  F.  B. 

Explosive   compound.     C.    F.    Dippel.     Fr.    Pat.   458,464, 
May  27,  1913.     Under  Int.  Con*.,  May  27,  1912. 

See  U.S.  Pat.  1 ,045,515  of  1913  ;  this  J.,  1913,  381.— T.F.B. 

Process  for  nitrating,  and  unwinding  the  reel  of  paper  in 
centrifugal  nitrating  machines.     Fr.  Pat.  458,553.   See  V. 


XXIII.— ANALYTICAL  PROCESSES. 

Copper;      Determination     of as     cuprous     sulphide. 

C.  Beck.     Chem.-Zeit.,  1913,  37,  1330. 

In  the  conversion  of  cupric  into  cuprous  sulphide  by 
heating  with  sulphur,  it  is  not  necessary  to  use  a  current 
of  reducing  gases  :  equally  accurate  results  are  obtained 
with  an  inert  gas  such  ae  carbon  dioxide. — A.  S. 

Radium  ;  Quantitative,  determination  of by  the  emana- 
tion method.  E.  Ebler.  Z.  angew.  Chem.  1913,  26, 
658—661. 
Tiik  fusion  method  previously  described  (sec;  this  J.,  1912, 
586),  though  excellent  for  the  valuation  of  solid  materials 
poor  in  radium,  is  not  suited  for  the  estimation  of  radium 
in  liquid*  and  readily  soluble  preparations.  For  this 
purpose  Strutt's  method  is  well  adapted,  particularly  for 
the  e  t  iin.it  ■<  >ii  of  quantities  of  radium  between  10~"  and 
10~4  grm.,  depending  on  the  complete  boiling  out  of  the 
emanation  from  the  liquid  under  diminished  pressure  and 
subsequent  transfeience  into  an  ionisation   chamber  for 

QieaeUTemeni    of   the   saturation   current.      The   apparatus 

for  carrying  oul  these  operations  is  described  and  illus- 
trated.  A  boiling-flask  lifted  with  a  reflux  condenser  >* 
half-filled  with  the  clear  acidified  liquid,  and  the  conb 

are  boiled  for  15 — 30  minutes  while  a  current  of  filtered, 
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emanation-free  air  is  sucked  through  until  all  the  emanation 
is  expelled.  The  apparatus  is  then  closed,  exhausted  and 
allowed  to  remain  for  one  or  more  days  at  rest  for  the 
accumulation  of  the  emanation  over  a  measured  time. 
This  emanation  is  transferred  to  a  spherical  vessel  by 
exhausting  the  latter,  placing  it  in  communication  with  the 
upper  part  of  the  condenser,  boiling  the  liquid  and  finally 
displacing  all  the  emanation  by  admitting  warm  saturated 
brine  to  the  boiling-apparatus.  After  allowing  the  emana- 
tion in  the  spherical  vessel  to  remain  for  5  minutes  for  the 
dissipation  of  the  unstable  thorium  and  actinium  activities, 
the  more  stable  radium  emanation  is  measured  in  an 
emanation-electrometer  by  comparison  with  a  known 
standard  (loc.  cit.).  The  emanation  is  first  transferred 
from  the  collecting  vessel  to  an  ionisation  chamber  where 
it  is  left  for  4  hours  to  come  into  equilibrium,  during  which 
time  the  central  electrode  is  kept  charged  with  a  high 
positive  potential.  The  electrometer  is  then  fitted  to  the 
chamber  and  the  fall  in  potential  per  unit  of  time  is  taken 
as  a  relative  measure  of  the  saturation  current.  For 
small  quantities  of  liquid  it  is  sometimes  more  convenient 
to  expel  the  emanation  at  the  beginning  and  end  of  the 
generation  period  by  means  of  a  current  of  air,  in  which 
case  vessels  of  the  nature  of  tubular  wash-bottles  are  used, 
with  tubes  which  are  sealed  off  at  the  ends. — J.  F.  B. 


Lead  in  organic  material ;    Detection  and  determination 

of ,  and  the  separation  of  lead  sulphate  and  calcium 

sulphate   by   means   of  ammonium   acetate.     E.    Erlen- 
meyer.     Biochem.  Zeits.,  1913,  56,  330—340. 

The  organic   matter  is   burnt  in   a   porcelain  dish,   the 
powdered  ash  together  with  the  dish  (which  may  retain 
a  large  proportion  of  the  lead  as  silicate),  digested  for  24 
hours  with  20  per  cent,  sodium  carbonate  solution,  the 
residue  washed  with  5  per  cent,  sodium  carbonate  and 
digested  for  10  hours  with  5N  nitric  acid  ;  water  is  added, 
the  mixture  filtered  (the  filtrate  containing  most  of  the 
lead),  and  the  residue,  if  containing  carbon,  again  ignited 
(preferably  in  oxygen)  and  fused  for  45  minutes  with  ten 
times  its  weight  of  sodium  potassium  carbonate  (1  :  1), 
in  the  same  dish  as  before  ;   the  whole  is  then  digested  for 
24  hours  with  5  per  cent,  sodium  carbonate  solution,  the 
residue  dissolved  in  nitric  acid,  and  the  solution  mixed  with 
the  previous  filtrate  containing  lead.     The  mixed  solutions 
are  evaporated  on  the  water-bath,  the  residue  digested  for 
2  hours  with  about  500  c.c.  of  water,  with  frequent  stirring, 
then   made  distinctly  alkaline  with  ammonia,  acidified 
again  with  acetic  acid,  and  digested  for  2  hours  on  the 
water-bath ;    after  filtering  and  washing  with  2  per  cent, 
acetic  acid,  the  filtrate  is  evaporated,  powdered  ammonium 
bichromate  added  (to  make  a  10  per  cent,  solution),  and 
the  mixture  digested  for  3 — 4  hours  on  the  water-bath 
and  allowed  to  stand  for  12  hours;    the  mixture  is  again 
filtered,  the  residue  washed  with  dilute  acetic  acid,  the  lead 
chromate  dissolved  in  concentrated  nitric  acid,  the  solution 
diluted,  filtered,  the  residue  washed,  sulphuric  acid  added 
to  the  nitrate,  this  evaporated  until  sulphuric  acid  fumes 
appear,  diluted,  allowed  to  stand  for  some  hours,  diluted 
again,  and  the  precipitate  washed  with  4  per  cent,  sulphuric 
acid,  filtered  off,  and  weighed  as  lead  sulphate.     Any 
residue  remaining  from  the  second  treatment  with  nitric 
acid  is  digested,  together  with  the  ignited  filter,  for  some 
hours  with  concentrated  nitric  acid,  the  excess  of  which  is 
removed   by  evaporation  and  the  residue   heated   with 
sulphuric  acid  until  white  fumes  appear  ;  after  cooling  and 
diluting,  the  mixture  is  filtered,  the  residue  warmed  for  some 
hours  with    ha  If -saturated  ammonium   acetate    solution 
(made  alkaline  with  ammonia),  and  the  resulting  solution 
treated  with  hydrogen  sulphide  ;  any  precipitate  is  washed 
with  water  containing  ammonium  sulphide  and  converted 
into  sulphate  and  weighed.     With  3 — 4  kilos,  of  animal 
matter,   the   method  gives  results   of  98 — 99   per  cent, 
accuracy.     For  the  qualitative  detection  of  lead  simplified 
processes  are  described,  and  it  is  shown  that  lead  sulphate 
may  be  separated  irom  calcium  sulphate,  oven  in  large 
excess,  by  repeated  treatment  with  a  mixture  of  equal 
volumes    of    96    per    cent,    alcohol    and    half-saturated 
ammonium  acetate  solution  (alkaline  with  ammonia). 

— F.  Sodn. 


Determination  of  sulphur  in  pyrites.     Analysis  of  pyrites. 
Martin.     See  VII. 

Analysis  of  antimony  peniasulphide.     Utz.     See  VII. 

Detection  and  determination  of  vanadium  in  sled.     Pickard. 

See  X. 

Determination  of  raffinose  in  the  sugar  beet.     Nowakowski. 

See  XVII. 

Influence  of  optically  active  non-sugars  [in  sugar  analysis]. 
Kopetzki.     See  XVII. 

Determination  of  gum  arabic  in  tragacanth  gum.     Frey. 

-See  XVII. 

Determination  of  cocoanut  oil  in  butter  by  Polenske's  method. 
Sundberg.     See  XIXa. 

Detection  of  small  quantities  of  nitric  acid  in  water.     Rothen- 
fusser.     See  XIXb. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 

Catalysts  ;  The  influence  of  foreign  substances  on  the  activity 

of .     C.  Paal  and  A.  Karl.     Ber.,  1913,  46,  3069— 

3074. 

In  a  previous  communication  (this  J.,  1911,  715)  it  was 
shown  that  the  activity  of  palladium  as  a  catalyst  in 
hydrogenations  was  remarkably  diminished  when  it  was 
deposited  on  aluminium,  iron,  copper,  zinc,  silver,  tin  or 
lead.  It  is  now  shown  that  the  oxides,  hydroxides,  and 
carbonates  of  these  metals  behave  in  a  similar  manner. 
Lead  carbonate  (basic)  entirely  prevents  hydrogenation, 
while  zinc  oxide,  zinc  carbonate,  aluminium  hydroxide 
and  ferric  hydroxide  greatly  reduce  it.  Cadmium  car- 
bonate is  also  an  anti-catalyst.  On  the  other  hand, 
magnesium  oxide,  like  metallic  magnesium,  does  not 
reduce  the  catalysis,  but  rather,  on  account  of  its  greater 
surface  increases  it. — W.  H.  P. 


Books  Received. 

Die  Verwendunq  dek  seltenen  Erden.  Eine  kjut- 
ische  Uebersicht.  Von  Dr.  C.  Richard  Bohm. 
Veit  und  Comp.'s  Verlag.  Leipzig.  1913.  Price 
M.  4.50.     Bound  M.  5.50. 

Volume  (8J  by  5$  ins.),  containing  107  pages  of  subject 
matter  and  10  illustrations.  The  subject  matter  is 
classified  as  follows : — I.  Employment  of  the  rare  earths 
in  science.  II.  Employment  in  technology.  III.  The 
rare  metals  and  their  preparation.  IV.  Purifying  acetyl- 
ene. V.  The  rare  earths  in  analysis.  VI.  Physiological 
action  of  the  rare  earths  and  proposals  based  (hereon. 
VII.  Oxides  and  compounds  of  the  rare  earths  for  incan- 
descence lights.  VIII.  The  metals  of  the  rare  eaiths  and 
their  uses,  etc.     The  work  is  dedicated  to  Dr.  C.  Duisberg. 

La  Soudure  Autogene.     Redige  par  1'Institut  Scicnti- 
fique   et   Industriel.     1913.     Mois   Seientifiqne   et   In- 
dustrie,   8   and    10,    rue    Nouvelle,    Pans.     ffe.     Price 
2  fr.  75. 
Volume  (9J  by  6}  ins.),  containing  108  pages  with 
illustrations,  and  an  alphabetical  index  of  raojeote.     The 
text  is  subdivided  as  follows: — I.  Qeneml  drlinitnms.  .  te. 

II.  Welding  at  tho  forge.     HX  Oxyhydrogeo  welding. 

IV.  Oxv-arctylrne  welding.  V.  Welding  by  the  aid  of 
oxygen  pas.  VI.  Welding  with  the  aid  of  getoom  mix- 
tures.  VII.  Electric  welding.  \lll.  Alumni..  On  -rime 
welding,  and  welding  by  recasting.  IX.  Comparison 
of  different  modes  of  welding  X.  tutting  by  means  of 
the  blowpi]M\ 
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I.HKMUAL  QraiAJI  :     AN   INTRODUCTION  TO  THE  STUDY  OF 

flBWtH  Chemical  Literature.  Including  rules  of 
nomenclature,  exercises  for  practice  and  a  collection  of 
extracts  from  the  writings  of  German  chemists  and 
other  scientist?,  and  a  vocabulary  of  German  chemical 
terms  and  others  used  in  technical  literature.  By 
Francis  C  Phillips,  Professor  of  Chemistry  in  the 
I'niversitv  of  Pittsburgh.  The  Chemical  Publishing 
Co..  Easton,  Pa.,  U.S.A.  1913.  Price  2  dollars. 
Williams  and  Xorgate.  14,  Henrietta  Street,  Covent 
Garden,  London,  W.C. 

Volume  (9  by  6|  ins.),  containing  186  pages  of  subject 
matter  (extracts  from  eminent  German  chemists  and 
writers),  with  3  pages  of  "Notes,"  and  a  "Vocabulary 
of  chemical  terms  and  others  used  in  German  Chemical 
Literature,"  covering  50  pages,  and  2  pages  of  "  Abbrevia- 
tions frequently  found  in  German  scientific  literature." 

Publications  de  la  Societe  de  Chimie-Physique. 
(1)  L'Etude  Physico-Chimique  des  Sels  Chromiques. 
Par  A.  Senechal.    (2)  L'Additivite  des  Proprieties 

DlAMAGNETIQUES,       ET     SON       UTILISATION       DANS       LA 

Recherche  des  Constitutions.  (Conference  faite  le 
23  avril  1913).  Par  M.  Paul  Pascal.  Librairie 
Scientifique  A.  Hermann  et  Fils,  6,  rue  de  la  Sorbonne, 
6,  Paris.     1913.     Prices,  respectively  2  fr.  and  1  fr. 

Pamphlets  (9J  by  6J  ins.)  containing  respectively  28 
and  26  pages  of  subject  matter. 

Economic  Minerals  and  Mining  Industries  or  Canada. 
Dept.  of  Mines,  Ottawa.  Government  Printing  Bureau. 
No.  230. 

Pamphlet  of  77  pages,  10  by  6£  ins.,  containing  sections 
on:  Mineral  Production  of  Canada  in  1912,  Economic 
Minerals  and  Associated  Industries,  Metallic  and  Non- 
Metallic  Minerals,  Cement,  Clays  and  Clay  Products, 
Stone,  Lime,  Slate,  Statistics  and  Mining  Laws,  Bounties, 
and  Ore  and  Fuel  Testing  Laboratories ;  and  illustrated 
by  19  plates  and  a  mineral  map  of  Canada. 

Review  of  the  Trade  of  India  in  1912—1913.  Wyman 
and  Sons,  Ltd.,  Fetter  Lane,  E.C.  [Cd.  6960.1  "Price 
Is.  Id. 

Annual  blue  book  of  95  pages,  13  by  1\  ins.,  giving 
imports  and  exports,  with  general  summary  and  an 
appendix. 

The  Magnetic  Sands  of  Natashkwan,  County  of 
Sagerf.nay,  P.Q..  Canada.  By  G.  C.  Mackenzie. 
Canada  Dept.  of  Mines,  Ottawa.     No.  145. 

Book  of  57  pages,  8 J  by  b\  ins.,  illustrated  by  22  photo- 
graphs, 9  drawings,  and  3  maps. 

Traite  deChimie  Minerals.  ByH.  Erdmann.  Trans- 
lated from  the  5th  German  Edition  by  A.  CoKVlSY. 
Vol.  II.  Metals.  A.  Hermann  et  Fils,  6,  Rue  de  la 
Sorbonne,  Paris.     Price  10  fr. 

Volume  containing  34  pages,  9$  by  6  ins.  The  subjects 
are  treated  in  the  following  order  : — Alkali  metals.  Alka- 
line-earth metals.  Magnesium  group.  Earth  metals. 
Iron  group.  Tin  group.  Noble  metals.  The  text  con- 
tains 76  figures  and  three  coloured  plates  of  spectra. 

Les  Proores  de  la  CmMiE  en    1912.     A.  Hermann  et 

Kb,  c,   Boa  de  hi  Sorbonne,  Paris.     Price  7  fr.  50. 
A  translation-  into  French  of  the  "Annual  Reports  on 
the  I  -f  Chemistry  for  1912.     Vol.  IX.,"  issued  by 

the  Chemical  Society,  London.  Contains  411  pages, 
9  by  5|  ins. 

IjnWHM  I    Li    Cum   des   Complexes.     By   G. 

Urbain  and  A.  Senec  hal.     A.  Hermann  et  Fils, 6,  Rue 

ia  SortK.rme,  Paris.      Price  15  fr. 

Volume  of  477  page*,  10  hy  6 J  ins.     The  work  deals  with 

the  chemistr.  <.f  complex  minerals  and  mineral  substances, 

and  is  nhdmded  as  follows  :— Part  L      I.  Perfect  and  im- 

■  ot  complexes.     Double  salts.     II.   Stability  of  com- 


plexes. III.  Fundamental  relationships.  IV.  Reversible 
electrochemical  transformations.    Electro-affinity.    Part  2. 

I.  Historical.  II.  Isomerism  and  polymerism  of  the 
electrolytic  complexes  according  to  Werner.  III.  Dis- 
integration of  the  complex  molecule.  IV.  Complexes  of 
platinum.  V.  Cobalt ic  complexes.  Part  3.  I.  Phyt-ico- 
chemical   analysis   of  solutions   of  imperfect    complexes. 

II.  Concealment  of  radicals  in  imperfect  complexes  (chromic 
chlorides).  III.  Hydrated  complexes,  chromi-ammines. 
IV.  Complex  copper-ions.  Part  4.  Double  salts.  Iso- 
morphism. 

Treatise  on  Chemistry.  By  H.  E.  Roscoe,  F.R.S., 
and  C.  Schorlemmer,  F.R.S.  Volume  II.  The  Metals. 
New  edition  completely  revised  by  the  Right  Hon.  Sir 
Henry  Roscoe  and  others.  Macmillan  and  Co.,  Limited, 
St.  Martin's  Street,  London,  Bombay,  Calcutta,  Mel- 
bourne. 1913.  Price  30s.  net.  Also  The  Macmillan 
Company,  New  York,  Boston,  Chicago,  Dallas,  San 
Francisco,  and  The  Macmillan  Co.  of  Canada,  Ltd., 
Toronto. 

Volume  (9  by  6  ins.),  containing  1445  pages  of  subject 
matter  with  212  illustrations,  and  an  alphabetical  index 
of  subjects.  The  matter  is  classified  and  grouped  accord- 
ing to  the  following  scheme.  A  fist  is  given  first,  of  the 
works,  journals,  etc.,  used  in  this  volume,  with  the 
abbreviated  titles  adopted.  Then  follow  a  table  with 
the  atomic  weights  of  the  elements,  International 
atomic  weights  (1913),  and  a  brief  chapter  on  the  Metals. 

I.  Determination  of  the  atomic  weights  of  the  metals. 

II.  Valency  of  the  elements.  Their  classification.  III. 
Crystalline  form  of  metals.  IV.  Colloidal  solutions  of 
metals.  V.  Alloys  and  amalgams.  VI.  Constitution  of 
salts,  acids  and  bases.  VII.  Metallic  oxides,  hydroxides, 
and  salts.  VIII.  Solubility,  fusibility  and  volatility  of 
salts.  IX.  Generic  properties  of  salts.  X.  Chemical 
change  and  the  law  of  mass  action.  XI.  Spectrum 
analysis.  XII.  Crystallography.  XIV.  Systematic 
description  of  the  metals  and  their  derivatives,  including 
XV.  The  radio-active  elements.  (Phenomena  of  radio- 
activity. The  products  of  radio-active  change.  Radium. 
Actinium.  Thorium.  Uranium.)  In  this,  the  fifth 
edition  of  the  work,  the  introductory  and  physical  portions 
have  been  revised  and  improved,  the  chapter  on  crystallo- 
graphy has  been  re-arranged  and  brought  up  to  date, 
whilst  the  results  of  research  in  the  field  of  radio-activity 
have  been  placed  in  clear  light. 

A  Dictionary  of  Applied  Chemistry.  By  Sib  Edward 
Thorpe,  C.B.,  LL.D.,  F.R.S.,  Emeritus  Professor  of 
Chemistry,  Imperial  College  of  Science  and  Technology, 
South  Kensington,  London,  etc.,  etc.  Assisted  by 
eminent  contributors.  Revised  and  enlarged  edition. 
In  five  volumes.  Vol.  V.  Longmans,  Green  and  Co., 
39,  Paternoster  Row,  London,  New  York,  Bombay,  and 
Calcutta.     Price  45s.  net. 

Volume  (9J  by  64  ins.),  containing  830  pages  of  subject 
matter  with  21  illustrations.  It  commences  with  a  table 
of  abbreviations  of  the  titles  of  journals  and  books,  and  a 
list  of  the  contributors.  The  first  subject  treated  of  in 
Vol.  V.  is  sodium,  and  amongst  the  articles  described 
in  considerable  detail,  commencing  with  "  Sodium," 
are  "Soils,"  "Specific  gravity,"  "Spectrum  analysis," 
Starch,  Sugar,  Sulphur,  Sulphuric  acid,  Synthetic  drugs, 
Tobacco,  Triphenylmethane  colouring  matters,  Vegeto- 
alkaloids,  Water,  Waxes  (Animal  and  Vegetable),  Wine, 
Wood  (Destructive  distillation  of),  Zinc.  (See  also  this 
J.,  1913,  676;    and  1912,  1098,  561  and  155.) 

Legierungs-Metalle.  Ihre  Bestimmung  und  kritische 
Beleuchtung  der  vorgeschlagenen  Analysengange  nebst 
ihrer  Verwendung.  Von  Ernst  Pancke.  Wilhelm 
Knapp's  Verlag.  Halle  a.  S.  1913.  Price  M.  3.80. 
Bound  M.  4.40. 

Volume  (9$  by  6j  ins.),  containing  82  pages  of  subject 
matter.  The  metals  which  are  considered  with  special 
attention  to  their  alloys  are  tin,  lead,  antimony,  copper, 
zinc,  arsenic,  bismuth,  aluminium,  nickel,  cadmium 
and  mercury.  A  series  of  calculation  tables  is  given  at 
the  end  of  the  book. 
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MR.  H.    T.    PINNOCK    IN   THE    CHAIR. 


NOTE  ON  THE  SATURATED  ACIDS  OF  LINSEED 

OIL. 

BY   R.    S.    MORRELL,    M.A.,    PH.D. 

In  the  literature  on  linsee  d  oil  it  is  stated  that  in  addition 
to  linolenic,  linolic,  and  oleic  acids  there  are  present  in  the 
oil,  stearic,  palmitic,  rnyristic,  and  arachidic  acids. 

The  occurrence  of  stearic  acid  was  indicated  by  Haller 
(Cornptes  rend.,  1906,  146,  239),  who,  by  the  alcoholysis 
of  linseed  oil  from  different  sources,  separated  by  fractional 
distillation  the  methyl  esters  of  stearic,  palmitic,  and 
arachidic  acids.  The  method  did  not  allow  a  quantitative 
separation  of  the  esters,  but  he  concluded  that  stearic 
acid  was  present  in  appreciable  quantities,  while  traces 
of  arachidic  acid  were  found.  The  occurrence  of  stearic 
acid  in  linseed  oil  seemed  worthy  of  further  investigation, 
because  of  its  relationship  to  the  unsaturated  acids  present 
in  contradistinction  to  the  16  carbon  atom  acid,  palmitic 
acid.  The  insolubility  of  the  lead  salt  of  stearic  acid  in 
turpentine  and  in  light  petroleum  is  a  matter  of  some 
practical  importance. 

Haller  (Comptes  rend.,  1905,  144,  462)  obtained  by  the 
alcoholysis  of  castor  oil  the  methyl  esters  of  ricinoleic, 
dioxystearic,  and  stearic  acids,  but  no  ester  of  palmitic 
acid,  and  therefore  it  seemed  of  importance  to  estimate  the 
amounts  of  stearic  and  palmitic  acids  present  in  linseed 
oil. 

It  Is  well  known  that  when  linseed  oil  is  heated  with  lead 
oxide  a  solid  separates  out,  especially  if  the  oil  be  thinned 
with  turpentine  or  light  petroleum.  It  is  remarkable  that 
no  systematic  investigation  of  this  deposit  has  been  pub- 
lished. It  was  found  that  the  deposit  consisted  chiefly  of 
the  lead  salts  of  saturated  aliphatic  acids  and  was  of  the 
same  composition  as  the  lead  salts  obtained  from  linseed 
oil  by  saponification  and  by  extraction  of  the  lead  salts  of 
the  unsaturated  acids  by  light  petroleum  and  ether. 

It  is  of  interest  to  note  that  the  lead  salts  obtained  from 
linseed  oil  by  precipitation  from  the  soap  solution  always 
contain  a  large  amount  of  water  (about  20  per  cent.). 
The  water  can  be  removed  by  fusing  the  salts,  but  a  certain 
amount  of  oxidation  occurs  during  the  process.  In  order 
to  extract  the  soluble  lead  salts,  the  best  way  is  to  oentifuge 
the  water-charged  lead  soap  with  light  petroleum,  whereby 
the  water  and  insoluble  salts  of  the  saturated  acids  are 
easily  separated  from  the  petroleum  solution.  Filtration 
is  useless  owing  to  the  presence  of  an  emulsion. 

The  yield  of  lead  salts  obtained  was  8-2  per  cent,  of  the 
oil  taken,  which  corresponds  to  6  per  cent,  of  saturated 
acids.  It  -was  the  same  as  that  given  by  treatment  of 
linseed  oil  with  a  elefinite  amount  of  lead  oxide  and  pre- 
cipitation by  14  times  its  volume  e>f  turpentine.  The  lead 
salts  contained  25-6 — 26-7  per  cent,  lead  (leael  Btearate 
requires  26-8).  They  were  completely  insoluble  in  tur- 
pentine and  in  light  petroleum  at  15°  C,  and  at  (i.V  ('.  only 
0-52  per  cent,  was  soluble  in  the  latter  solvent.  Lead 
stearate  is  insoluble  in  turpentine  at  15°  C.  and  the  solu- 
bility of  leael  palmitate  in  the  same  solvent  at  15°  C.  is 
0106. 

The  acids  obtained  melted  at  52°— 54°  C.  and  their 
molecular  weights  varied  between  268 — 282  :  the  iodine 
value  was  5.0 — 8-0.  The  examination  of  the  acid  was 
conducted  em  the  lines  of  a  separation  <>f  stearic  from 
palmitic  acid  in  the  presence  of  traces  of  oleic  add 


Heintz  (J.  prakt,  Chem.,  1855,  661),  Hehner  and  Mitchell 
(Analyst,  1896,  21),  Kreis  and  Hafner  (Ber.,  1903,  36, 
2766),  Holde  and  Ubbelohde  (Ber.,  1905,  38,  1250),  anel 
Faehini  (Chem.  Zent.,  1910,  2,  397),  have  investigated 
the  methoels  of  separation  of  the  three  acids,  and  de  Visser 
(Rec.  Trav.  Chim.,  1898,  17,  182),  Carlinfanti  and  Levi- 
Malvano  (Gazetta,  1909,  39,  353),  have  examined  the  pro- 
perties of  mixtures  of  stearic  and  palmitic  acids  with  other 
acids.  Kreis  and  Hafner  (he.  cit.)  obtained  the  best 
results  by  a  combination  of  the  methods  proposeel  by 
Hehner  and  Mitchell  and  Heintz,  but  their  careful  work 
was  not  free  from  error,  because  in  the  examination  of  lard, 
daturic  acid  (C17H3402,  m.  p.  55° — 56°  C. ),  discovered  by 
them,  was  proved  by  Holele  and  Ubbelohde  to  be  a  mixture 
of  acids.  If  only  three  aliphatic  acids  are  present  the 
melting  points  and  molecular  weights  admit  of  a  very  fair 
estimate  of  the  quantities  of  the  acids  present,  which  can 
be  checked  by  reference  to  the  work  of  de  Visser  and 
Carlinfanti  on  the  melting  and  solklifying  points  of  known 
mixtures  of  the  aciels. 

The  investigation  of  the  acids  obtained  from  the  insoluble 
lead  salts  of  linseed  oil  was  carried  out  according  to  the 
methods  suggested  by  the  above  authorities.  The  separa- 
tion was  most  successful  with  the  method  of  Kreis  and 
Hafner,  using  about  30  grms.  of  the  mixed  acids  for  each 
operation.  The  yield  of  acid  frozen  out  from  the  alcoholic 
solution  was  45  per  cent.  It  containeel  39  per  cent,  of 
stearic  acid,  m.  p.  69°  O,  molecular  weight  283,  and  on 
analysis  it  gave  76-25  per  cent,  carbon  and  12-8  per  cent, 
hydrogen  (stearic  acid  requires  760  per  cent,  anel  12-7 
per  cent,  respectively).  From  the  filtrate  by  fractional 
precipitation  with  alcoholic  magnesium  acetate  in  aciel 
solution  12-7  per  cent,  stearic  acid,  m.  p.  69°  O,  was 
obtained.  By  fractional  precipitation  with  the  same 
reagent  in  alkaline  solution  an  acid  was  obtained  which 
amounted  to  22-6  per  cent,  of  the  original  acids.  Afte-r 
carefid  re-crystallisation  from  alcoheil  it  gave  an  acid  with 
a  constant  melting  point  58° — 60°  C.  anel  a  molecular  weight 
276-4.  It  corresponded  to  de  Visser's  cute-otic  mixture 
of  47-5  per  cent,  stearic  and  52  per  cent,  palmitic  acid 
(solidifying  point  56° — 57°  O). 

In  only  one  experiment  was  it  possible;  te>  isolate  palmitic 
acid  with  any  degree  of  purity.  A  small  quantity  of  a 
saturated  acid,  molecular  weight  260-8,  m.  p.  58°  C,  W«a 
obtained  from  the  filtrate  after  treatment  with  magnesium 
acetate  and  subsequent  precipitation  by  lead  acetate. 
An  analysis  of  the  acid  gave  75-5  percent,  carbon  and  12-49 
per  cent,  hydrogen  (palmitic  aciel  requires  75  pe-r  cent, 
and  12-5  per  cent,  respectively). 

The  filtrate  from  the  magnesium  acetate-  fractional 
separation  was  found  to  contain  a  small  quantity  of  an 
unsaturated  acid  (4  per  e-ent.,  calculated  to  e>lcie  acid), 
and  a  crystalline-  acid  with  a  constant  melting  point  50' — ■ 
51°  C,  molecular  weight  270-8,  amounting  to  8  per  cent. 
e>f  the  original  acids.  h  was  impossible  to  say  what  this 
aciel  was,  although  it  approached  in  properties  the  second 
eutectic  mixture  of  ele  Visser  (29  jx-r  cent,  stearic  and 
71  per  cent,  palmitic  acid,  lor.  cit.). 

No  daturic,  myratic,  or  arachic  acids  wen-  detected 

The    composition    of    the    mixed    acids    may    be   mm 

marked  a>  follow  - 

Per  cent. 

Stearic  aciel— actually  separated     M*1 

present  in  euteetto  mixture    

Palmitic  add,  present  la  euteotio  mixture     —     20 

Residual  eutectic  mixture    8 

Oleic  acid     

The  methods  «>f  separation  of  the  •atu 
very  tedious  and  new  meth  irach  wanted     By 

careful  working  satisfactory  results  as  to  stearic  acid  an- 

obtainable,  but  for  palmitic,  arachidic.  and  m\ri-tie  aside 

further   investigation   of   their  derivathroi   Is   neoeaaur, 
I  desire  to  express  my  thanks  to   M     nv   Mender  !'•• 
for  permission  to  oommunioate  the  results  of  thh  mvaati 

gat  ion. 
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G  RAY—  AN  AUTOMATIC  GAS-SAMPLING  APPARATUS. 


[Dec.  16,  1913. 


Discission. 

Mr.  F.  H.  Al/XXJE  inquired  if  the  insoluble  part  of  the 
lead  compound  had  been  separated  from  the  soluble  part 
by  means  of  ether,  as  was  done  ill  pharmacy  when  testing 
Em plast i inn  1'hnnbi,  though  he  feared  it  was  an  imperfect 
method.  If  such  solvents  were  effective  the  list  could  be 
extended  to  such  comparatively  now  solvents  as  carbon 
tetrachloride,  ethylene  dichloride,  and  acetylene  tetra- 
chloride, linseed  oil  could  be  obtained  fairly  pure  in 
commerce,  although  there  was  no  doubt  that  its  compo- 
sition was    complicated    and    variable.      Dr.  Morrell  had 

d  that  he  attached  some  importance  to  the  separa- 
tion of  the  constituents  of  the  oil  by  the  barium  and 
magnesium  salts  method,  but  had  he  triad  the  diver  salts 
method  of  fractionation?  It  was  necessary  to  examine 
fully  this  and  other  oils  like  olive  oil  for  arachis  oil,  and 
if  it  was  Bhown  that  arachis  acid  was  a  normal  constituent 
of  these  oils  it  woidd  then  become  a  question  of  amount 
before  adulteration  could  be  certified. 

Mr.  F.  R.  O'Shaugnessy  alluded  to  the  extraction  of 
fatty  matter  from  sewage  sludge  by  ether.  The  ether 
extract  was  evaporated  and  the  residue  again  treated  with 
ether,  but  about  10  per  cent,  remained  insoluble.  A 
change  apparently  took  place  in  the  drying  process  :  and 
he  wondered  whether  the  residue  was  a  resinous  body. 
Could  Dr.  Morrell  throw  any  light  on  this  ? 

The  Chairman  inquired  what  effect  the  removal  of  the 
acids  from  linseed  oil  had  on  the  drj-ing  properties. 

Dr.  Morrell,  in  reply,  said  there  was  a  drawback  in 
the  use  of  ether  as  a  solvent,  Ixcause  of  the  difficulty  in 
getting  a  bright  solution,  owing  to  the  lead  salt  remaining 
in  -uspen>ion.  He  preferred  to  extract  with  light  petro- 
leum on  a  centrifugal  apparatus.  He  had  not  tried  carbon 
tetrachloride  as  a  solvent,  nor  had  he  examined  the  silver 
-alts  of  the  saturatid  acids.  He  was  surprised  not  to  find 
ara-  hidic  acid,  but  probably  he  was  using  the  purest  form 
of  linseed  oil.  He  had  no*  facts  to  enable  him  to  give  a 
definite  opinion  as  to  the  drying  power.  The  acids  were, 
of  course,  only  present  in  small  quantities — about  6  per 
cent. — and  their  removal  ought  to  tend  in  the  direction  of 
improvement. 


Scottish  Section. 


AN"     AUTOMATIC'     GAS  SAMPLING     APPARATUS, 
WITH    SOME    OBSERVATIONS    ON    SAMPLING. 

BY   THOMAS   GRAY,    D.SC,    PH.D. 

The  operation  of  taking  a  sample  of  gas  over  a  period 

of   -orai;  hours,   which  is  frequently  carried  out    daring 

of  efficiency  of  combustion  and  of  gas  production, 

Idem  conducted  with  sufficient  care  to  ensure  accuracy. 

to    tie-    method    most    commonly    employed, 

a   bottle   or  sampling   tube,    filled   with   mercury,   water, 

or    an    aqueous    solution    of    glycerin    or    of     magnesium 

chloride,  is  connected  to  the  gas  supply,  and  the  liquid 
i«  allowed  to  run  from  the  bottle,  the  rate  of  flow  being 
lated  by  means  of  a  stopcock  or  screw-clip,  ho  that 
tie  at  a  uniform  rate  during  the 
whole  period  of  the  teat.  If  mercury  is  used  as  the 
confining  liquid  the  attention  of  pressure,  caused  by  the 
fatting  level,  hi'.  •  attention  to  the,  adjust- 

ment of  the  rate  of  flow,  in  order  to  secure  even  approxi- 
mately uniform  sampling,  and  thii  regulation  is  generally 
not  sufficiently  accurate  to  ensure  good  results. 

M  king      ■  of  the  well-known  principle  of  the  Uariotto 
bottle,  G.  N.  Iftintiv*  li  -I   i    im|ile  gas-sampling 

t  ulc,  from  which  the  flow  of  mercury  takes  place  uniformly  : 

•  nlv  drawback  t o  the  use  of  tin     apparatus     -probably 

»  trifling  one  in  practice — is  the  difficulty  of  setting  the 
pcock  initially,  so  that  the  desired  volume  of  gas  will  be 
collected  during  the  period  of  sampling. 

If  any  liquid  other  than  mercury  i-  used,  the  variation  of 

the  suction  <■]  fall-  i    ]<  -    serious,  and  regulation 

of  flow  consequently  presents  less  difficulty, 

•  troduced  by  the  solvent  action  on  (he 

trticulariy  if  a  large  proportion  of  carbon  dioxide 

•  Thi*  Journal,   1910,  p.  312. 


is  present.  It  is  commonly  assumed  that  concentrated 
aqueous  solutions  of  glycerin  and  of  magnesium  chloride 
have  no  appreciable  solvent  action  on  the  ordinary 
industrial  gases  but,  while  this  statement  may  be  accepted 
for  short  periods  of  contact,  considerable  alteration  of 
composition  may  take  place  if  the  gas  is  allowod  to  stand 
for  some  hours  in  contact  with  these  solutions,  par- 
t  icularly  if  it  is  shaken  with  the  confining  liquid.  With  the 
object  of  determining  the  magnitude  of  this  error,  a  mixture 
of  air  and  carbon  dioxide,  containing  between  11  and  12  per 
cent,  of  the  latter  gas — a  proportion  frequently  found 
in  flue-gas — was  confined  over  aqueous  solutions  of 
glycerin  and  magnesium  chloride  for  varying  periods 
and  subsequently  analysed.  The  solutions  were  prepared 
by  dissolving  pure  glycerin  and  crystallised  magnesium 
chloride  in  water,  in  the  proportions  of  one  part  by  weight 
to  one  part  of  water  and  2  parts  to  1  of  water  ;  the  stronger 
solution  of  magnesium  chloride  was  saturated  at  ordinary 
temperatures  and  the  more  concentrated  glycerin  solution 
contained  the  maximum  proportion  of  glycerin  which 
could  be  conveniently  employed,  on  account  of  the  high 
viscosity  and  consequent  slow  rate  of  movement  through 
the  capillary  tubes  of  the  sampling  apparatus.  Ordinary 
gas-sampling  tubes,  attached  to  reservoirs,  were  filled 
with  the  solutions,  the  gas  was  passed  into  these  till  the 
tubes  were  half  full,  taking  care  to  avoid  shaking,  and 
they  were  then  allowed  to  stand  at  room-temperature 
for  the  stated  periods.  In  one  test,  with  the  more  con- 
centrated solution  in  each  case,  the  gas  was  vigorously 
shaken  with  its  own  volume  of  the  confining  liquid  for 
5  minutes.     The  results  of  the  analyses  appear  below  : — 

Table  1. 

Showing  the  composition  of  a  gaseous  mixture,  confined 
over  aqueous  solutions  of  magnesium  chloride,  1  pari 
MgCl2.  6H20  :  1  part  water,  and  of  glycerin,  1  part : 
1  part  water,  by  weight. 

Specific  gravity  of  magnesium  chloride  solution  1-213  at 

15°  C. 

Specific  gravity  of  glycerin  solution   1-128  at    15°  C. 


Temp,  of 
solution. 


C02 


Oo. 


N, 


Composition  of  the  original 
gas       

After  J  hour  over  magnesium 
chloride  solution 

After  $  hour  over  glycerin 
solution 

After  1  hour  over  magnesium 
chloride  solution 

After  1  hour  over  glycerin 
solution 

After  24  hours  over  magne- 
sium chloride  solution    . . 

After  24  hours  over  glycerin 
solution 


,  , 

11-42 

6-09 

20' C. 

11-29 

6-72 

21°  C. 

11-24 

6-73 

20-5°  C. 

11-21 

6-73 

22°  G. 

11-17 

6-75 

20°  C. 

9-32 

6-95 

19°  0. 

7-86 

7-16 

81-89 
81-99 
82-03 
82-06 
82-08 
83-73 
84-98 


Table  2. 

Showing  the  composition  of  a  gaseous  milxure,  confined  over 

solutions  of  2  parts  MgCl2.6H.,0  in  1  part  water,  and  of 

2  parts  glycerin  in  1  part  water,  by  toeight. 

Specific   gravity   of    magnesium   chloride   solution    1-292, 

of  glycerine  solution    1   1  7.'5  at  15°  0. 


Temp,  of 

solution. 

CU2. 

o2. 

Vs. 

11.42 

6.69 

81.89 

After  i  hour  over  magnesium 

l  (;•;." 

11-36 

6-74 

81-90 

After    }    hour  over   glycerin 

solution 

17' 

11-32 

6-75 

81*08 

After  J  hour  over  magnesium 

10-.-," 

11-32 

6-74 

81-94 

After    1    hour  over   glycerin 

16-5° 

11-2:! 

6-78 

81-99 

After  21  hours  over    magne- 

sium chloride  solution .... 

l.V.V 

IM8 

8«76 

H2-I2 

\fter  21  hours  over  glyeerin 

i  .v.v 

io-.-.i 

6-81 

After  .".  in j ii ii* r-s  shaking  with 

its  own  vol,  of  magnesium 

17' 

9-73 

6-92 

H:)-:t:> 

After  •')  NiimileH  shaking  with 

own  vol.  glycerin  solution 

17' 

7-61 

7-18 
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An  examination  of  the  results  shows  that  the  composition 
of  the  gas  was  not  seriously  affected  by  contact  for  one 
hour  with  any  of  the  solutions,  and  that  the  change  was 
practically  negligible,  even  after  standing  for  24  hours 
over  the  more  concentrated  solution  of  magnesium  chloride. 
On  the  other  hand,  shaking  the  gas  with  the  solutions, 
and  simple  contact  with  the  more  dilute  solutions  for  a 
period  of  24  hours,  caused  a  very  decided  alteration  of 
the  composition.  The  magnesium  chloride  solution  shows 
a  distinct  advantage  over  the  glycerin  solution  of  the  same 
strength,  but  against  this  must  be  set  the  tendency  to 
crystallise  at  low  temperatures,  from  which  the  glycerin 
is  free.  The  results  indicate  that  the  ordinar}'  industrial 
gaseous  fuels  and  the  products  of  their  combustion,  may 
be  stored  for  short  periods  over  the  more  concentrated 
solutions  of  glycerin  and  magnesium  chloride,  without 
fear  of  any  considerable  change  of  composition,  but  that 
prolonged  contact  and  agitation  with  the  confining  liquid 
should  be  avoided. 

If  the  results  of  the  analysis  of  a  gas  are  required  for  the 
estimation  of  the  efficiency  of  gas  production  or  of  the  heat 
losses  in  flue  gas,  it  is  desirable  to  exclude  all  possibility 
of  any  alteration  of  composition,  by  using  mercury  as  the 
confining  liquid.  The  volume  of  "gas,  V,  produced  from 
one  kilogramme  of  coal,  is  usually  calculated  with  the 
help  of  the  equation  : — 


(M+K+K,)  0-536  + 


10 


whore  C  is  the  weight  of  carbon  gasified  per  100  kg.  of 
coal,  S  is  the  number  of  grammes  of  free  carbon  per  cubic 
metre  of  gas,  and  M,  K,  and  Kj  are  the  percentages  of 
methane,  carbon  dioxide,  and  carbon  monoxide  in  the 
average  sample  of  the  gas.  It  is  evident  that  any 
considerable  error  in  the  value  of  K  will  have  a  serious 
influence  on  the  result,  especially  in  the  case  of  a  flue-gas, 
the  gaseous  carbon-compounds  of  which  consist  almost 
entirely  of  carbon  dioxide.  The  difficulty  of  handling 
large  volumes  of  mercury,  on  account  of  its  high 
specific  gravity,  practically  precludes  its  employment 
in  many  cases  but,  provided  the  sampling  proceeds  with 
sufficient  regularity,  a  sample  of  relatively  small  volume 
may  be  assumed  to  represent  the  bulk. 


With  the  object  of  securing  an  average  sample  of  gas, 
taken  at  a  uniform  rate,  over  any  specified  period  which 
may  be  varied  at  will,  the  author  has  constructed  the 
apparatus  illustrated.  In  designing  this  apparatus 
the  desirability  of  using  only  such  appliances  as  are 
available  in  an  ordinary  chemical  laboratory,  was  kept 
in  view.  It  consists  essentially  of  an  ordinary  gas-sampling 
tube,  N,  which  may  be  filled  with  mercury  from  the  bottle. 
G,  attached  to  a  reservoir,  J,  which  is  counterpoised  b 
vessel,  R,  floating  in  water  in  a  tank,  Q,  the  float  being 
connected  with  J  by  means  of  a  cord  which  passes  over 
the  pulleys,  P. 


The  float  may  be  a  tinned- iron  vessel,  or  a  glass  bottle, 
containing  the  necessary  quantity  of  water  or  lead  shot 
to  establish  the  balance.  The  height  of  the  tank  must  be 
greater  than  the  length  of  the  sampling  tube,  N,  the 
overflow  tube,  1,  should  be  slightly  longer  than  N,  and  the 
length  of  the  wider  tube,  H,  which  merely  serves  to  prevent 
loss  of  mercury  by  splashing,  should  slightly  exceed  that 
of  I. 

The  jet,  V,  under  a  pressure  which  may  be  regulated  bv 
adjustment  of  the  overflow,,  W,  through  which  the  e\' 
of  water  from  U  escapes  to  waste,  delivers  sufficient  water 
during  the  specified  period  to  raise  the  level  in  the  tank 
to  a  height  equal  to  the  length  of  the  sampling  tube. 
As  the  water-level  rises,  the  reservoir,  J,  is  steadily  lowered, 
drawing  the  gas  uniformly  into  the  sampling  tube  and  the 
mercury,  thus  displaced,  escapes  through  the  overflow 
tube,  1,  to  the  bottle,  G.  By  means  of  a  suction  pump, 
A,  discharging  into  the  drainpipe,  B,  a  rapid  current  of  gas 
is  drawn  along  the  tube,  F,  which  is  connected  to  the  flue 
or  gas-main,  a  suitable  filter  being  interposed,  if  necessary, 
to  retain  any  solid  particles.  The  connection,  O,  between 
the  sampler  and  the  tube,  F,  is  preferably  made  of  capillary 
tubing  from  3  to  4  inches  long,  to  prevent  the  diffusion  of 
gas  backwards  from  N  into  F  :  if  desired,  a  small  non- 
return mercury  valve  may  be  inserted  at  this  point. 

The  flasks,  0  and  E,  serve  to  indicate  that  the  gas  is 
passing  freely  along  the  tube,  F,  and,  at  the  same  "time, 
act  as  a  safety  varve  ;  so  long  as  the  tube,  F,  remains  elear 
the  gas  passes  through  E  but,  if  an  obstruction  occurs, 
air  is  drawn  through  the  bottle,  C,  thus  preventing  the 
pump  from  drawing  the  mercury  out  of  the  sampling  tube 
and  di- charging  it  into  the  drain. 

To  start  the  apparatus,  the  tube,  F,  is  connected  with  the 
gas-supply  and  a  rapid  current  of  gas  is  drawn  through 
F  by  means  of  the  filter-pump.  The  rubber  tube,  connect- 
ing the  jet,  V,  with  the  water-supply,  is  then  closed 
by  the  clip,  S,  and  water  is  allowed  to"run  into  T  and  to 
overflow  freely  through  W,  the  height  of  which  has 
previously  been  adjusted  to  the  desired  level.  Water  is 
now  run  from  the  tank,  Q,  till  the  top  of  the  overflow  tube, 
I,  is  at  the  level  of  the  shoulder  of  the  gas  tube,  N — 
it  is  desirable  to  use  sampling  tubes  with  square  shoulder- 
in  place  of  the  customary  rounded  ones — -and  J  and  N 
are  now  filled  with  mercury  by  raising  the  bottle,  G, 
after  which  the  clip,  K,  is  closed  and  the  bottle  is  replaced 
in  the  position  shown.  The  capillary,  (),  i-  finally  filled 
with  mercury  by  raiding  the  reservoir,  .1.  the  lower  stop 
cock  of  the  sampling  tube  is  closed,  and  J  is  then  lowered 
to  its  former  position.  The  sampling  tube  and  the 
capillar}',  O,  are,  at  this  stage,  completely  tilled  with 
mercury,  J  is  filled  to  the  overflow  tube,  which  is  level 
with  the  point  where  the  capillary  joins  the  shoulder 
of  the  gas  tube,  N,  and  the  operation  of  sampling  may 
now  be  commenced  by  opening  the  lower  stopcock  of  the 
gas  tube  and  starting  the  flow  of  water  from  the  jet  by 
sliyrnng  the  clip,  S,  up  the  glass  tube  into  the  position 
shown  in  the  sketch.  The  suction-pump  and  the  water- 
supply  to  T  remain  in  operation  during  the  whole  period 
of  the  test  and  the  apparatus  requires  no  further  attention. 

The  period  of  sampling  may  be  varied  in  a  nuiiilx  i 
of  different  ways  : — 

(1)  Jets  may  be  constructed  to  deliver  the  requisite 
quantity  of  water  in  the  specified  times  ;  these  are  easily 
drawn  from  glass  tubing  in  a  blowpipe  Same,  the  final 
adjustment   being  effected  by  altering  the  head  of  water 

in  T. 

(2)  Tanks  of  various  diameters  may   be  employed. 

(3)  The  height  of  the  sampling  tube,  X.  may  be  varied. 

(4)  Two  or  more  sampling  tubes  may  be  attaohed  at 

different  points  to  the  tube,  F,  and,  l>\   mean-  of  T-tu1 
to  J  and  G,  these  being  used  in  rotation. 

In  one   of  these   «  ays,   or   by   a   combination   (if   them. 

the  operation  of  the  apparatus  over  any  period  may  be 
arranged  for. 

In  an  alternative  form  of  the  apparatus  the  water  tank 
and  float  are  replaoi  d  by  s  cheap  dock,  of  the  form  operated 
by  b  falling  weight,  the  mercury  reservoir  taking  the  p 

of  the  weight.     In  this  ea  e  it  i-  desirable  to  <•! the 

bottom  of  the  reservoir  with  ■  doubly  bored  eork  ^nd 
to  pass  the  overflow  tube  through  one  of  the  perforations, 
instead  of  scaling  it  brto  the  ride,  as  shown ;  theadje  tmenl 
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<>f  the  volume  of  mercury,  to  correspond  with  the  original 
clock-weight,  i-  then  easily  effected  by  raising  or  lowering 
the  overflow  but,  if  ■  reservoir  with  a  sealed-in  t ulu- 
i-  employed,  the  noocewary  balance  may  l>e  established 
by  an  alteration  of  the  weight  of  the  pendulum  bob. 

A  stop  i-  fixed  on  the  chain  of  the  clock,  bo  that  when 
the  resrivoir  is  polled  up  into  the  highest  position,  the 
top  of  the  overflow  tube  is  on  the  level  of  the  point  where 
the  capillary  joins  the  shoulder  of  the  sampling  tube,  N. 
When  m  the-  position  the  apparatus  is  filled  with  mercury 
from  the  bottle,  (i.  the  lower  Btopoooh  of  the  gas  tube 
and  the  clip,  K.  are  dosed  and  (I  is  replaced.  The  stop- 
cook  may  then  )*•  opened  and  the  apparatus  set  in  opera 
tion  by  starting  the  pendulum. 


This  form  of  the  sampling  apparatus,  while  more  com- 
pact than  the  one  previously  described,  lacks  the  flexi- 
bility of  the  other.  A  limited  amount  of  regulation  is 
possible  by  moving  the  bob  of  the  pendulum  :  larger 
variations  of  the  period  of  sampling  may  be  arranged  by 
gearing,  by  increasing  the  length  of  the  sampling  tube, 
or  by  connecting  two  or  more  sampling  tubes,  as  already 
explained. 

Both  forms  of  the  apparatus  have  been  in  regular  use 
for  several  years  and  have  proved  highly  satisfactory. 

'The  author  desires  to  express  his  thanks  to  a  former 
assistant,  .Mr.  James  McQueen,  for  assistance  given  in 
verifying  the  results  of  the  gas  analyses,  which  appear 
in  this  paper. 
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tliK   and   the  like.     ('.    D-.*csier,   London.     Eng. 
Pat.  23.863,  Oct.  18,  1912. 

A  ti  nn  i 1.  oven  of  the  type  in  which  goods  (tiles,  pottery, 
bricks,  kc. )  are  subjected  to  heat  produced  by  the  combus- 
tion of  fuel,  or  to  hot  air  which  has  previously  been  drawn 
over   and  amon<_'-t   the  goods  in  the  cooling  zone  of  the 
provided  in  the  cooling  zone  with  one  or  more 
cooling  pipes  arranged  longitudinally  and  through  which 
cold  air    is    drawn    for    the    purpose    of    abstracting  still 
re-tklual    BUrplut   heat   from  the  air  or  fuel  passing  over 
these  nods.     The  heated  air  issuing  from  the  cooling  pipes 
may  then  be  utilised  for  drying  or  preheating  fresh  goods, 
invention    may    be   applied   to   ovens    of    the    kin  1 
ribed  in  Eng.  Pate.  1K.114  of  1910  and  8228  of  1912 
(this  .1  .  |9U,  1 2.14  ;    1913,  792).— H.  H. 


<i  .    Apparatus  for  the  production  of- 


:       E.    S.    G. 

Wolverhampton.     Bug.    Pat.    20,307,    Nov.    15, 
1911 

A    rotary    vacuum    apparatus,    more    particularly    for 

maint;iitiin'.'    a    vacuum    in    steam    surface  condensers,   is 

provided  with  a  double  impeller,  one  side  of  which  draws 

imperatively  small  quantity  of  cold  water  from  the 

eondeam*  easing,    whilst    the   other  side   draws  a  larger 

vohini'-  of  warm  water  from  the  hoi    well.     The  hot  and 

<  old  j«-t-  issuing  radially  from  the  impeller  are  caused  to 

impinge  one  against  the  other  as  they  cross  an  annular 

esmabereouaected  with  the  condenser,  bo  that  the  breaking 

up  of  the  jet-  into  iinall  particles  entrains  a  large  volume 

of  air  and  va]»oiir  from  th<-  condenser.     The  mixed  liquids 

rapoun  enter  a  rotating  ejector-wheel  on  the  opposite 

atraining  chamber,  and  are  discharged  through 

■    .iif   passages  into  a   dud    Leading   to   the   hot    will. 

It  i-  stated  that  the  epparatui  may  !><■  applied  to  the 

•  ■ii    of   lugar-boinng    pans   or   to    multiple-effect 

l-o    Km.'.    Pats.    4810   and   22,490   of 

1901  -    21,666  of  1999  and  24,436  of  1910.) 

If.  H. 

r<"  imi       Production  of  a  by  means  of  low  temperatures. 

•I  enfold.     Fr.    I'.  146     May    24,    1913. 

Under  Int.  I  .  ■  8,  1912. 

i.uni>  bulbs  end  Rontgen  tubes,  in  which 

likely  to  Ik-  present,  eennot   be  completely 

d  by  the  known  method  <,f  connecting  tin  in  with 


a  receptacle  cooled  By  means  of  liquid  hydrogen,  as  the 
hydrogen  does  not  condense  readily.  This  difficulty 
is  overcome  by  introducing  oxygen  or  carbon  dioxide 
into  the  receptacle  and  causing  combination  to  take 
place  by  means  of  the  electric  current  or  an  incandescing 
metal.  The  resulting  water  vapour  or  mixture  of  water 
vai)our  and  carbon  monoxide  is  easily  condensed  by  means 
of  low  temperatures. — W.  H.  C. 

Separator*  ;    Electrostatic .     J.   Kraus  and  E.   Oppen, 

Brunswick,  Germany.     Eng.  Pat.  633(3,  March  14,  1913. 
Under  Int.  Con  v.,  March  14,  1912. 

The  particles  of  the  material  are  separated  by  a  surface, 
permanently  charged  electrostatically,  acting  through  an 
air  gap ;  the  attracted  particles  being  carried  away  by  a 
movable  dielectric  body  arranged  between  the  charged 
surface  and  the  particles. — B.  N. 

Centrifugal  machines.  W.  W.  Richardson,  St.  Austell, 
Cornwall.  Eng.  Pat.  13,071,  June  5,  1913.  Addition 
to  Eng.  Pat.  26,201,  Nov.  14,  1912. 

In  the  apparatus  described  in  the  chief  patent  (this  J. 
1913,  1055),  the  dividing  rings  are  replaced  by  two  or 
more  concentric  inverted  cup-shaped  vessels  of  different 
heights,  which  are  rotated  about  the;  inner  vessel.  Water 
is  supplied  to  the  outer  compartment  and  the  material 
to  be  separated,  to  the  inner  ones. — W.  H.  ('. 

Nodulntiiiij    materials ;      Method    <>j .     L.     P.   Bos.-, 

Standish,   N.Y.,    Assignor  to  Northern   Iron  Co.      U.S. 
Pat.  1,076,705,  Oct.  28,  1913. 

Thk  material  is  heated  to  "an  adhesive  condition  "  in  ell 
inclined  kiln  oscillated  so  that  the  material  is  rolled  back- 
wards and  forwards  over  the  concave  surface  of  the  kiln 
lining.      A.  S. 

Fillet  :   Chemical .     ('.  8.  Bradley,  New   York.     U.S. 

Cat.   I. ((77,037,  Oct.  2H,  1913. 

Till,  filtering  surface  is  made  of  hollow  filter  bricks  to  the 

interior  spaces  of  which,  communicating  one  with  another, 
suction  or  pressure  can  be  transmitted.     W.  B.S. 

/■,//-/..  a,  diaphragms;  Proceed  for  making  acid-resisting 
material  for  Metallbanh  mid  Metallurgische  G 

Akt.-Ces.     IV.  Pat  166,624,  Apr.  10,  1913. 

Tin.  material,  intended  more  particularly  for  filtering 
gase-  containing  acids  in  suspension,  is  prepared  by  heating 
iot  ton    or    -imibir   fabric,    out    of   contact    with    air,   to   ■ 
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temperature  of  from  200°  to  350°  C,  for  from  a  few 
minutes  to  a  week,  according  to  the  temperature  employed. 
Cotton  cloth  weighing  350  grins,  per  sq.  metre  and 
having  a  tensile  strength  of  2300  kilos,  per  metre,  when 
heated  to  300°  to  400°  C.  for  periods  of  from  10  mins.  to 
3  hours,  showed  a  loss  of  weight  of  from  08  to  76  per  cent., 
and  the  tensile  strength  was  reduced  to  30  to  35  kilos, 
per  metre.     The  material  retains  its  flexibility. — H.  H. 

Washing  and  cooling  warm  gases  and  condensing  vapours  ; 

Process  and  apparatus  for .     G.   F.   Jaubert.     Fr. 

Pat.  456,580,  June  22,  1912. 

The  hot  gases  are  first  subjected  to  the  action  of  a  warm 
liquid  at  such  a  temperature  that  it  is  raised  nearly  to  its 
boiling  point  by  contact  with  the  hot  gas,  and  the  partially 
cooled  gases  are  then  subjected  to  the  action  of  a  cold 
liquid.  For  the  purpose  of  washing,  the  gases  are  brought 
into  contact  with  downwardly  flowing  streams  of  liquid, 
but  for  cooling  or  condensing,  the  gases  are  passed  through 
pipes.  The  hot  liquid  flowing  away  from  the  apparatus, 
is  cooled  to  say  50°  or  60°  C.  by  passing  it  through  a 
chamber  where  it  meets  a  counter  current  of  air,  the  warm 
water  being  then  again  used  in  the  apparatus. — H.  H. 

Dryers.     E.  E.  Perkins.     Fr.  Pat.  456,668,  Apr.  15,  1913, 
Under  Int.  Con  v.,  Apr.   15,  1912. 

A[R  ifcirculated  in  a  closed  drying  chamber  by  means  of  a 
set  of  heating  pipes  arranged  inside  the  chamber  near 
the  bottom  of  one  of  the  side  walls,  and  by  a  similar 
set  of  refrigerating  pipes  near  the  top  of  the  opposite 
wall.  The  refrigerating  pipes  may  be  mounted  upon 
adjustable  supports  so  that  their  distance  from  the  floor 
of  the  chamber  can  be  varied  for  regulating  the  rate  at 
which  the  air  circulates. — H.  H. 

Drying  dram.      F.  Haas,  Ges.  m.  b.  H.     Fr.  Pat.  458,135, 
April  21,  1913. 

To  allow  of  the  use  of  a  gas  at  a  high  temperature  in  drying 
inflammable  materials,  part  of  the  hot  gases  from  a  furnace 
is  passed  through  a  horizontal  rotary  drying  drum  provided 
with  helical  conveyor  blades  and  acts  directly  upon  the 
wet  material.  The  remainder  of  the  hot  gases  is  passed 
through  a  pipe  disposed  centrally  in  the  front  end  of  the 
drum  to  a  tubular  radiator  which  is  shorter  than  the  drum 
and  is  arranged  axially  near  the  discharge  end.  That 
portion  of  the  hot  gases  which  acts  directly,  travels  very 
slowly  through  the  first  portion  of  the  drum  owing  to  the 
greater  cross-section  and  is  consequently  rapidly  coMed, 
so  that  there  is  no  danger  of  igniting  the  material.  The 
other  part  is  cooled  less  rapidly  at  first  and  serves  to 
complete  the  drying  indirectly  by  means  of  the  radiator. 
The  gases  are  subsequently  circulated  around  the  exterior 
of  the  drum  before  passing  to  the  stack. — W.  H.  C. 


>r ;        Universal .       O.      Wilhe'm,      Apparatc- 

tstalt.     Gelbgiesserei     unci     Kesselschmiede.     Yr. 
457,057,  Apr.  8,  1913.     Under  Int.  (Vmv..  Dee.  31, 


Extractor;       Universal .      O.      Wilhe'm,      Apparate 

bauan> 
Pat.  45' 
1912. 

A  LASGE  double-walled  rotary  drum,  having  inlet  and 
outlet  passages  for  liquids  and  vapours  in  the  trunnions, 
is  provided  with  a  number  of  peripheral  openings  to  which 
detachable  filter-tubes  projecting  radially  into  the  drum 
can  be  attached.  When  the  filter-tubes  are  not  required, 
they  can  be  removed  through  manholes,  and  the  openings 
closed  by  curved  plates  leaving  a  smooth  inner  surface 
to  the  drum,  which  is  then  adapted  for  use  with  grinding 
balls  or  similar  grinding  means.  A  longitudinal  scraper 
for  detaching  material  adhering  to  the  walls  of  the  drum 
is  also  provided.  —  H.  H. 

Washing  or  lixiviation  of  granular  or  powdered  material*; 

Process  and  apparatus  for  the  continuous .     K.  J. 

Beskow.     Fr.  Pat.  457,132,  Apr.  25,  1913.     Under  Int. 
Con  v.,  Apr.  26,  1912. 

The  material  is  spread  in  a  thin  layer  over  a  circular 
filter-bed  of  sand,  etc.,  by  horizontally  rotating  arms 
carrying  scrapers  extending  nearly  to  the  surface  of  the 
filter.     The  scrapers  form  furrows  in  th<-  granular  material 


which  is  slowly  carried  round  the  apparatus,  and  it-moved 
by  a  screw  conveyor  after  it  has  made  one  complete 
circuit.  The  washing  liquid  is  run  in  at  a  point  adjacent 
to  the  supply  hopper,  and  the  solution  of  the  soluble 
matter  is  drawn  off  separately  from  different  portions  of 
the  filter.— If.  H. 

Concentrating     solution*:      Method     of .      E.     .Monti, 

Turin,  Italy.     Eng.   Pat.  21,287.  Sept.  IS.  1013. 
See  Fr.  Pat.  447,379  of  1912  ;    this  J.,  1913,  302.— T.  F.  B. 

Concentr  iting,  drying,  liririating,  or  crystallising  materials 

that  can  be  handled  urith  a  shovel  ;    Apparatus  for- . 

M.  Prager,  Berlin.     Eng.  Pat.  24.326.  Oct.  24.  1912. 

See  Fr.  Pat.  449,572  of  1912  ;   this  J.,  1913,  525.— T.  F.  B. 

Concentrating.       drying,       and      crystallising      materials  ; 

Apparatus  for .     M.    Prager,    Berlin.     Eng.    Pat. 

24,414,  Oct.  25,  1912.     Addition  to  Eng.  Pat.  24,326, 
Oct.  24,  1912. 

See  Addition  to  Fr.  Pat.  449,572  of  1912;  this  J.,  1913, 
525.— T.  F.  B. 

Calcining  or  treating  material  in  granular  form  ,  Proa  ••■  - 
and  apparatus  for— — .  C.  D.  McCourt,  Streatham 
Common.  Eng.  Pat.  25,628,  Nov.  8,  1912.  Under 
Int.  Conv..  Jan.  23.  1912. 

See  Fr.  Pat   450.733  of  1912  ;   this  .1.,  1913.  587.— T.  F.  B. 

Drying  room*.     E.   F.    Pel  kins,  Chicago.   F.ng.   Pat.  8856, 
April  15.  1913.     Under  Int.  Conv..  April  15.  1912. 

See  Fi.  Pat.  456,668  of  1913  ;    preceding.— T.  F.  B. 

Separating  deposited   mutter   from   liquid*;    Apparatus  for 

.     B.    Kaibel,    Darmstadt.    Germany.     U.S.    Pat. 

1,077,476.  Nov.  4.  1913. 

See  Eng.  Pat.  1 1.137  of  1912  :  this  J.,  1913,  585.— T.  F.  B. 

Furnace  in  which  industrial  residues  are  burnt.     L.  Felizat, 

Salon,  France.      U.S.  Pat.  1,078,038.  Nov.  11,  1913. 
See  Eng.  Pat.  4935  of  1911  ;    this  J.,  1912.  324.— T.  F  B. 

Absorbers  and  .separators  for  gases  and  vapours.  Smith  B 
Patent  Vacuum  Machine  Co.,  Ltd.  Fr.  Pat.  459.432. 
June  17,  1913.  Undei  Int.  Conv.,  June  22  and  Dec.  10, 
1912. 

See  Eng.  Pats.  14.652  and  28.510  of  1912:    this  .1..  1913. 

780,  9<i9.—  T.  F.  B. 

Absorbing    vapours,      Apparatus    for .     P.     Behoq. 

Fr.    Pat.   459.589,   .lime    23.    1913.      Under    Int.    Conv.. 
July  I.  1912. 
SekEu-'.  Pat.  16.51(1  of  1912:   this.)..  1918,  275.  -T.  I'.  B. 


Distillation;     Process   and   apparatus  for  continuous . 

F    Raschig.      Fr.   Pat.  459.477.  June  20,    1913.      I  ndi-r 

Int.  Com..  Oct.  26,  1912. 
SkkGit.  Pat.  290,00004  1912  :  this.)..  1918,  «»!»2. — T.  F.  1'.. 

IIA—  FUEL;    GAS;    MINERAL  OILS   AND 
WAXES. 

Carbonization  of  coal  in   vertical  ntort*.    < >.    I!.    Evan*. 

.).  Gas  Lighting,  1913.  124.  581     591. 
Temi-kkuthks  and  pressures  were  observed  .«t  different 
parts  of  the  retort,  and  analyses  «<•!<■  made  of  gaaaa  taken 
from  the  core  and  also  dktifledal  low  temperatt 

Vertical  pipes  filled  with  ooal  were  also  heated  for  different 
periods  and  the  seetioM  of  the  con-  examined.  It 
was  evident  that  gas  eoal  becomes  plastic  at  r 00  -. 
(37P  <'.)  and  the  mass  solidifies  again  at  84  I 
(441'  CO  The  plaatic  envelope  around  tin-  unooked 
coal  is  about   lin.  thick  and  oautet  a  drop  in  prei 

of    the    gas    which    passes    through    it     of     ttbool     N    in* 
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With  10  eb.  ft.  of  gas  passing  ]>cr  sq.  in.  per  hour  the 
resistance  of  ooa]  juhonised  at  1000°  F.  (538°  C),  is 
about  seven  times  that  of  eoal  carbonized  at  1400°  F. 
(760°  C),  or  twice  that  of  coil  dust,  or  85  times  that  of 
Bated  lump  eoal.  Cole  formed  at  S25°  F.  (441°  C), 
and  broken  up.  is  not  agglomerated  by  heating  to  HOOT. 
(700'  GA  The  maximum  pressure  in  the  coie  occurs 
wh.-ii  the  temperature  is  between  800°  (427°  C.)  and 
1000  F.  (638*  '(.'.).  It  depends  on  the  free  space  in  the 
charge  and  the  pressure  may  vary  by  40  ins.  in  a  distance 
ol  5  ins.  horizontally.  It  is  considered  that  during 
carbonization  then  is  a  zone  of  high  pressure  at  an 
Late* mediate  position  between  the  retort  wall  and  the 
plastic  envelope  which  surrounds  the  core  of  uncarbonized 
Doal.  Part  of  the  gas  travels  up  through  the  coke  which  i< 
outside  of  the  plastic  envelope  and  part  passes  through 
the  envelope  and  up  through  the  green  core.  The  high- 
pros. ire  zone  travels  towards  the  axis  of  the  retort  more 
rapidly  than  the  plastic  envelope,  and  its  temperature 
deerea-es  with  the  time  of  carbonization.- — A.  T.  L. 

Oils  and  tars  for  poiccr  purposes.     E.    J.    Constani    and 
P.  Schlapfer.     J.  Gas  Lighting,  1913,  124,  596—598. 

The  authors  made  exhaustive  investigations  of  a  large 
number  of  oils  and  tars,  the  behaviour  of  which  in  Diesel 
engines  was  either  known  or  specially  observed.  The  oils 
examined  included  109  samples  of  petroleum  (Galician, 
German,  Roumanian.  Russian,  North  and  South  American, 
East  Indian  and  Japanese),  various  coal-tar  oils,  and 
74  samples  of  tar.  The  determinations  included  specific 
gravity,  behaviour  on  cooling  to  32°  F.  (0°  C.)  and  5°  F. 
( — 15°  C),  flash  point  (close  and  open  tests),  self-ignition 
temperature,  viscosity,  distillation  test,  proportions  of 
water,  ash,  sulphur,  asphalt um,  free  carbon,  naphthalene 
and  mechanical  impurities,  and  the  calorific  power.  In 
summarizing  their  results,  the  authors  divide  oils  and  tars 
into  thr  :    (1)  suitable  for  all  Diesel  engines  at 

any  load  ;  (2)  suitable  with  special  arrangements  ;  (3)  un- 
suitable. The  first  class  includes  petroleums  and  gas  oils 
from  which  the  fighter  constituents  have  been  removed, 
petroleum  distillates  and  lignite  tar  oils.  They  should 
contain  over  10  per  cent,  of  hydrogen  and  no  mechanical 
impurities,  and  the  net  calorific  power  should  be  over 
18,000  and  17,460  B.Th.U.  per  lb.  for  petroleums  and 
lignite  tar  oils  rope- lively.  The  second  class  includes 
coal-tar  oils,  vertical  retort  and  chamber  oven  tars,  water- 
gas  and  oil-gas  tars,  certain  coke-oven  tars  and  certain 
crude  petroleums.  Coal-tai  oils  should  contain  less  than 
1  per  cent,  of  water,  0-05  per  cent,  of  ash  and  0-3  per 
cent  of  mechanical  impurities,  yield  less  than  3  per 
cent,  of  restdae  on  coking  and  have  a  net  calorific  power 
-  16.480.  The  third  class  comprises  horizontal  and 
inclined  retort  tar-.  Some  of  these  may,  however,  be 
used  und-r  certain  conditions. — A.  T.  L. 

.\ftT'd  fw.U  [alcohol  nnd  benzol]  for  motor  driving.     W.  R. 
Ormandy.     J.  G       L  ghting,  1913,  124,  580. 

•  iniii.h    Maud-lay    engine    with    cylinders    of 
90  mm.  bOTC  and    130  mm.  stroke,  and  compression  space 

abo'i'  (me  quarter  of  the  total  cylinder  volume,  wm  tested 

with  differ*  n;   fuel-   wit  1,  the  following  results: — 


Fuel  used 

Power 
( petrol = 
100). 

Volume  ol 
fuel  usel 
(petrol -- 

100). 

Petrol    

per  rent. 

100 
06-26 

N 

M 

91-5 

per  - 
100 

Benzol  

84-5 

96-3 

108  ■© 

124-r> 

Benzol    M    part)    and   methylated  spirit 
(i   partj     

Benzol   '1    part)    «n<I    methylated 
(2  parts) 

uplrit 

Benzol   (1    part)    and    r 
(»  part.) 

aplrit 

gr.  of  the  petrol  way  0-710,  and  of  the  methylated 
Two    qualifier    <,\    benzol    were    Died,    viz 
h  ip  P  <>HHr,,  ,-wid  B0-  90  per  beilt.j  with 


sp.  gr.  0-875.  Both  benzols  gave  the  same  results  when 
mixod  with  alcohol,  and  further  experiments  showed  that 
"straight  run"  naphtha  (80°— 160°  C.)  could  bo  used. 
In  the  above  tests,  the  engine  was  run  at  1000  revs,  per 
min.,  but  in  another  engine  it  was  found  possible  to  run 
satisfactorily  at  2000  revs,  per  min.  The  jacket  of  the 
induction  pipe  must  be  kept  at  160°  F.  (71°  C.).— A.  T.  L. 

Gasoline,  from  natural  gas  ;    Condensation  of .    G.  A. 

Burrell  and  F.  M.  Seibert.     J.  Ind.  Eng.  Chem.,  1913, 
5,  895—898. 

According  to  the  experience  of  the  U.S.  Bureau  of  Mines, 
natural  gas  consists  mainly  of  paraffin  hydrocarbons, 
with  small  quantities  of  nitrogen,  carbon  dioxide,  and 
water  vapour,  and  sometimes  hydrogen  sulphide  and 
possibly  other  sulphur  compounds.  The  total  paraffin 
content  can  be  determined  by  the  usual  methods,  but  the 
separate  determination  of  the  several  paraffin  hydro- 
carbons is  difficult.  The  authors  have  used  a  method  of 
fractional  distillation  at  low  temperatures.  The  gas  was 
liquefied  by  means  of  liquid  air  ( — -190°  C.),  and  methane 
removed  by  means  of  a  Tdpler  pump :  two  fractionations 
at  this  temperature  were  usually  sufficient  to  obtain  pure 
methane.  A  mixture  of  ethane  and  propane  was  obtained 
in  a  similar  manner  at  — 130°  C,  whilst  the  residue  when 
allowed  to  volatilise  yielded  almost  entirely  propane. 
In  the  production  of  gasoline  by  condensation,  threo 
factors  come  into  play,  viz.,  condensation  of  vapours, 
liquefaction  of  gases,  and  solution  of  gases  in  the  con- 
densed hydrocarbons.  For  determining  the  suitability  of 
natural  gas  for  gasoline  manufacture,  sp.  gr.  determinations 
and  solubility  tests  are  inconclusive  in  many  cases,  and 
the  safest  course  is  to  test  with  an  experimental  com- 
pressor and  condenser  (sec  also  this  J.,  1913,  999).  There 
are  about  200  plants  for  the  manufacture  of  gasoline  from 
natural  gas  in  the  United  States,  many  working  on  as 
little  as  125,000  cb.  ft.  of  gas  per  24  hours  :  a  plant  of 
this  capacity  costs  about  10.000  dols.  (about  £2000). 
The  residual  gas,  after  the  removal  of  the  condensable 
portion,  has  a  high  calorific  value,  unless  it  be  diluted 
with  air  owing  to  leakage  during  the  process :  some 
residual  gases  have  been  found  to  contain  40 — 50  per 
cent,  of  air. — A.  S. 

Abel-Pensky     and     Pensky-Martens    flash-point     testers ; 
Investigations  ivith  the  U.S.  Bureau  of  Mines  modification 

of  the .     I.   C.  Allen  and  A.  S.  Crossfield.     Tech. 

Paper  49,  U.S.  Bureau  of  Mines.     J.  Ind.  Eng.  Chem. 
1913,  5,  908—910. 

The  Abel-Pensky  and  Pensky-Martens  apparatus  have 
been  modified  as  follows  : — To  ensure  the  volume  of  tbc 
oil  and  of  the  vapour  mixture  above  the  oil  remaining 
constant,  the  cup  has  been  fitted  with  an  annular  overflow 
cup  into  which  excess  of  oil  flows  through  a  small  opening 
on  a  level  with  the  filling  point.  The  Abel-Pensky 
apparatus  has  been  fitted  with  a  paddle-wheel  stirrer, 
and  an  automatic  slide  has  been  fitted  to  the  Pensky- 
Martens  cup,  the  clockwork  being  raised  on  posts  above 
the  hot  bath  in  order  to  prevent  deterioration  of  the 
spring.  As  modified  the  two  forms  of  apparatus  are 
identical  except  for  the  heating  arrangements  :  the  cups, 
opening  devices,  and  stirrers  are  interchangeable.  Either 
gas  or  oil  ignition  burners  may  be  used.  The  modified 
apparatus  are  considered  to  fulfil  the  conditions  of  accuracy 
and  approximate  reproduction  of  actual  working  con- 
ditions better  than  other  forms  of  apparatus.  They  have 
been  officially  adopted  by  the  National  Fire  Protection 
\  o  iation,  and  Independent  Petroleum  Marketers' 
Association  (U.S.A.),  and  arc  being  considered  for  adoption 
by  committees  on  tests  of  the  National  Potroleum  Asso- 
ciation, American  Chemical  Society,  American  Society  for 
ing  Materials,  and  the  International  Petroleum 
Commission. — A.  S. 

Asphaltum  ;   Detection  of  pilches  in .     G.  Halphcn  and 

.1.  Spies*.     Los  Matieres  Grasses,  1913,  6,  3267—3272. 

Onk  grm.  of  the  sample  is  dissolved  in  25  c.c.  of  cold 
e;irbon  bisulphide,  the  solution  filtered  into  a  glass  dish, 
70  mm.  diam.  and  25  mm.  deep,  and  allowed  to  evaporate 
spontaneously.     In  the  case  of  anphaltic  compositions  » 
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quantity  of  the  sample  corresponding  to  1  grm.  of  bitumen 
is  taken.  The  residue  after  evaporation  of  the  solvent 
is  examined  after  24  hours.  Judan,  Trinidad  and 
American  bitumens  give  brilliant,  glossy  homogeneous 
residues  the  surface  of  which  shows  numerous  fissures. 
Other  bitumens  (e.g.,  Letto-Manopello,  Albanian)  give 
similar  glossy  residues,  but  without  the  fissures.  Petroleum 
pitch  leaves  a  dull  black  residue  with  a  lighter,  brownish 
semi-transparent  corrugated  depression  in  the  centre. 
In  some  cases  the  corrugations  are  only  very  slightly 
marked,  but  the  paraffin-wax-like  surface  is  conclusive. 
These  characteristics  may  be  detected  in  mixtures  of 
asphaltum  with  20  per  cent,  and  upwards  of  petroleum 
pitch.  Smala  (a  hard  petroleum  pitch  of  Russian  origin) 
shows  iridescence  and  coloured  rings  in  the  lighter- 
coloured  centre,  whilst  the  numerous  fine  corrugations 
have  a  radial  form  more  pronounced  at  the  circumference. 
Schist  (shale)  pitch  gives  a  black  residue  softer  than  the 
preceding,  and  with  a  surface  covered  with  small  pro- 
jections and  depressions.  These  are  also  found  in  the 
case  of  mixtures  of  asphaltum  with  10  per  cent,  of  schist 
(shale)  pitch.  Hard  stearic  acid  pitch  leaves  a  brilliant 
black  residue  the  surface  of  which  is  furrowed  with  inter- 
secting wave-like  depressions,  whilst  semi-soft  stearic  acid 
pitch  yields  a  black  unctuous  residue. — C.  A.  M. 

Patents. 

Furnace  for  burning  refuse  from  wood-working  and /or  coal, 
coke,  and  the  like.  E.  G.  Stockton,  Burton-on-Trent. 
Eng.  Pat.  26,943,  Nov.  23,  1912. 

The  furnace  has  two  grates,  one  horizontal  and  the  other 
inclined,  each  provided  with  a  separate  air  supply.  (Refer- 
ence is  directed  to  Eng.  Pat,  3321  of  1880.)— W.  H.  C. 

Combustion  of  liquid  fuel.  C.  D.  McCourt,  Streatham 
Common,  Surrey,  and  Bonecourt  Surface  Combustion, 
Ltd.,  London.  Eng.  Pats.  28,477  and  28,478,  Dec.  10, 
1912. 

The  process  of  surface  combustion  described  in  Eng.  Pat. 
29,430  of  1909  (this  J.,  1910,  1448)  is  applied  to  the  com- 
bustion of  liquid  fuel,  a  fine  spray  of  fuel  together  with  air 
in  the  proportion  required  for  complete  combustion  being 
projected  directly  into  a  bed  of  incandescent  granular 
Tefractory  material.  To  prevent  large  drops  of  fuel  from 
collecting  upon  the  walls  of  the  inlet  passage,  the  forma- 
tion of  the  spray  mixture  is  effected  at  a  point  in  close  prox- 
imity to  the  bed.  The  heat  may  be  transmitted  either 
directly  from  the  bed,  or  the  hot  burnt  products  may  be 
passed  through  a  similar  refractory  bed  in  contact  with  the 
body  to  be  heated.  When  steam  is  employed  for  atomising 
the  fuel,  it  may  be  generated  in  a  waste  heat  boiler  such 
as  is  described  in  Eng.  Pat.  11,865  of  1910  (this  J., 
1911,  731).  The  air  supply  and  also  the  liquid  fuel  may 
be  preheated  by  passage  through  tubes  imbedded  in  the 
refractory  material  in  the  manner  described  in  Eng.  Pat. 
6732  of  1912  (this  J.,  1913,  782.)— H.  H. 

Combustion  of  furnace  gases  ;  Process  for  detecting  incom- 
plete  by  means  of  a  catalytic  substance.     H.  Felser. 

Ger.  Pat.  266,046,  March  10,  1912. 

The  waste  gases  are  passed  over  a  catalytic  substance, 
where  they  are  completely  burnt,  and  the  resulting  rise  of 
temperature  is  measured  by  means  of  a  differential  pyro- 
meter, preferably  a  differential  thermo-element.  By  this 
method  it  is  possible  to  ascertain  the  amount  of  combust  ible 
product*  in  the  gases  from  the  movement  of  the  galvano- 
meter needle,  and  to  regulate  the  firing  of  the  furnace 
accordingly. — T.  F.  B. 


Gas  and  coke  ;    Apparatus  for  making 


-.  H.  Nelstn, 
Essen-Riittenscheid,  Germany.  Eng.  Pat.  26,201, 
Nov.  15,  1912.  Under  Int.  Conv.,  Nov.  17,  1911. 
Addition  to  Eng.  Pat.  14,376  of  1912  (this  J.,  1913,  970) 

In  an  annular  vertical  coke  ovenas  described  in  the  chief 
patent,  the  stopper  closing  the  bottom  of  the  annular 
coking  chamber  is  sealed  against  the  central  part  of  the 
oven  by  means  of  a  stuffing-box,  and  the  central  part  con- 
contains  a  water  receptacle  from  which  the  water  can 


escape  when  the  stopper  is  lowered,  whereupon  the  coke  is 
quenched  from  inside  and  the  resulting  vapours  drawn  off 
through  the  water  receptacle.— H.  H. 

Oas  producers.  J.  E.  Bousfield,  London.  From  H.  A. 
and  C.  H.  A.  Stuart,  Perth,  W.  Australia.  Enp.  Pat. 
23,853,  Oct.  18,  1912. 

The  producer  is  of  the  down-draught  type  and  suitable  for 
burning  bituminous  coal  and  supplying" gas  to  an  engine  or 
for  heating  purposes.  The  fuel  column  is  supported  by  a 
rotating  hearth  and  comprises  an  incandescent  zone 
resting  on  this  hearth,  a  combustion  zone  above  it  where- 
air  and  steam  are  admitted  through  a  vertical  ring-shaped 
grate,  and  an  upper  zone  of  fresh  fuel  extending  up  to  the 
feeding  hopper.  The  vertical  grate  may  be  continuous 
with  the  refractory  lining  of  the  producer,  or  formed  by  a 
downward  extension  of  the  feeding  hopper  of  smaller 
diameter  than  the  refractory  lining  ;  or  it  may  be  in  the 
form  of  a  truncated  cone  connecting  the  bottom  of  the 
hopper  with  the  top  of  the  refractory  lining.  In  each  case, 
air  and  steam  are  admitted  to  the  annular  space  around  the 
vertical  grate.  The  steam  may  be  generated  in  a  jacket 
surrounding  the  gas  outlet  pipe,  or  in  open  troughs  formed 
on  the  outer  wall  of  the  lower  part  of  the  feeding  hopper 
which  is  within  the  producer.  A  valved  outlet  from  the 
upper  part  of  the  producer  is  used  for  starting  the  producer 
fire  with  an  up-draught,  and  for  allowing  the  escape  of  some 
of  the  tarry  gases  when  the  producer  is  not  working  at  its 
full  capacitv.  (Reference  is  directed  to  Eng.  Pats.  2017 
of  1895,  13^764  of  1903,  10,733  of  1904,  1295  and  7499 
of  1906,  and  342a  of  1907  ;  (this  J.,  1896,  104  ;  1904,  780  ; 
1905,  490;    1906,  464,  1082;    1907,  1231).— A.  T.  L. 

[Oil]  Gas  producers.     G.  M.  S.  Tait,  Washington,  D.C., 
U.S.A.     Eng.  Pat.  500,  Jan.  7, 1913. 

The  producer  is  of  the  type  in  which  oil  vapours  are 
drawn  downwards  through  a  be  el  of  incandescent  refractory 
material  by  a  suction  device  connected  with'  the  space 
beneath  the  incandescent  material.  An  open  annular 
trough  in  the  upper  part  of  the  producer  is  kept  filled 
with  oil  from  a  const  ant -level  tank,  and  air  is  admitted 
centrally  at  the  top  of  the  producer  and  also  through  inlets 
near  the  surface  of  the  oil.  The  quantity  of  air  is  re gu 
lated  so  that  partial  combust  ion  takes  place  on  1  he  t  urfaet  of 
the  oil,  vaporizing  the  latter,  and  maintaining  the  heat  of 
the  incandescent   material. — A.  T.  L. 


Oas  ;   Process  of  making  ■ 


G.  J.  Weber,  Kansas  City, 


Mo.     U.S.  Pat.  1,076,849,  Oct.  28,  1913. 

The  fuel  column  in  a  gas-proehicer  comprises  an  upper 
unignited  portion  and  a  lower  ignited  portion  burning  with 
a  down-draught.  Air,  or  ah  mixed  with  steam,  is  intro- 
duced with  a  whirling  motion  at  the  top  of  the  ignit<  el  fa  1 
and  the  gases  paaa  downwards  and  outward*  through  the 
the  incar.elescent  fuel  in  the  form  of  an  "annular  flaring 
sheet."  Water  may  be  introduced  within  the  fuel  column 
so  as  to  produce  steam  which  passes  with  the  gases  through 
■    the  fuel.— A.  T.  L. 

Testing  gas  with  miners'  safty  lamps  ;  Apparatus  for . 

W.     Baxter,     Boltem-upon-Dearne,    Yorks.     Eng.    Pat. 
27,264,  Nov.  27,  1912. 

A  MIXTURE  of  inflammable  gas  and  air  in  known  and 
adjustable  proportions  i*  introduced  at  the  top  of  an 
observation  chamber  containing  a  Dumber  of  miners'  iaf<  t  \ 
lamps  and  drawn  off  at  the  bottom  by  an  injector.     A 

uniform  gas   mixture   i>  obtained  by  introducing  the  ^as 

into  the  downwardly  flowing  air  through  ■  number  of  holes 

pierced  hori/.ontally  through  the  vertical  gas  supply  pipe. 
The  gas  is  withdrawn  at  the  bottom  of  the  observation 
chamber  through  openings  arranged  round  the  circum- 
ference, so  that  the  gas  which  h»  d  over  or  through 
one  lamp  shall  not  pass  over  another.  The  lamps  arc 
placed  above  openings  in  the  floor  of  the  ohambet  provided 
with  packing  at  the  edges,  so  thai  the  testing  flames  earn  M 

adjusted  by  hand  without  escape  of  !_'a».  The  chamlx  r  i- 
fitted  H  ith  a  series  of  stop  cocks  of  varying  aperture  capable 
of  admitting  known  proportions  of  inflammable  ^'B'.  The 
apparatus  i-  ftrsl  standardised  by  opening,  say,  the  4  per 
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cent,  tap  and  adjust  ins;  the  regulator  cock  on  the  gas  outlet 
pipe  until  the  size  of  the  MS  above  the  flame  in  one  of  the 
lamps  is  equal  to  that  previously  obtained  when  the  lamp 
burned  in  a  known  4  per  rent,  mixture  of  the  gas  and  air. 

— H.  H. 


Paraffin     Jilttr     cake  ;       Removal     of     oil      from 


A.  F.  0.  C.  P.  J.  von  Qroeting,  Vienna.     Ens.  Pat.  16,167, 
July  10,  1912. 

To  increase  the  proportion  of  oil  expelled  from  crystallised 
paraffin  in  filter- presses,  the  clamping  devices  for  the 
filter-cloths  at  the  centre  of  the  plates  are  sunk  below 
the  surfaces  of  the  plates,  in  order  to  obtain  very  thin 
filter-cakes,  viz.,  from  8  to  15  mm.  The  plates  may  be 
cooled  by  the  circulation  of  cooling  liquid  within  the  in. 
or  the  whole  filter-press  may  be  contained  in  a  refrigerating 
room.  To  obtain  further  separation  of  oil,  the  cakes  may 
be  remelted,  then  recrystallised,  and  pressed.  The  press 
in  this  case  may  even  be  slightly  warmed.  (Reference  is 
directed  to  Eng.  Pat.  2042  of  1879.)— H.  H. 

Cracking  heavy  [mineral]  oils  ;  Processes  of .     C.  Ellis, 

Montclair,  N.J.,  U.S.A.     Eng.  Pat.  25,631,  Nov.  8,  1912. 
Under  Int.  Conv.,  Apr.  1,  1912. 

The  oil  is  sprayed  or  injected,  preferably  in  a  preheated 
condition,  into  contact  with  a  mass  of  heated  refractory 
material  in  granular  form  contained  in  a  chamber  capable  of 
withstanding  considerable  internal  pressure.  Air  is  inject ( d 
into  the  chamber  at  a  point  adjacent  to  but  below  the  point 
of  oil  injection  in  quantity  sufficient  to  effect  the  com- 
bjstion  of  a  small  proportion  of  the  oil  which  has  been 
vaporised  by  contact  with  the  heated  refractory  material. 
The  combustion  and  cracking  of  the  oil  take  place  in 
contact  with  the  refractory  material  in  the  lower  portion  of 
the  chamber  at  a  considerable  pressure,  thus  minimising 
the  development  of  fixed  hydrocarbon  gases,  and  the 
vaporised  oil  is  then  condensed  and  separated  in  a  series 
of  condensing  chambers. — H.  H. 

[Petroleum]  Oils  ;    Process  for  refining  and  purifying  ■ . 

D.  F.  Lasher,  Orange,  Tex.  U.S.  Pat.  1,075,481,  Oct.  14, 
1913. 

The  oil  Is  treated  with  acid  and  alkali,  washed,  and  then 
passed  through  the  ashes  of  rice  hulls. — H.  H. 

I  id  fu»  U  ;    Method  for  enabling that  are  not  readily 

inflammable  to  be  utilised  in  oil  engines  and  apparatus 
therefor.  Aktt-Gea.  **  Weser,"  Bremen,  Germany.  Eng. 
Pat.  25,913,  Nov.  11,  1912.  Under  Int.  Conv.,  Feb.  28, 
1912. 

The  compressed  air  employed  for  injecting  fuel  into  the 
cylinder-,  of  Diesel  and  similar  engines  is  preheated  by 
arranscing  the  air  supply  pipe  in  direct  proximity  to  the 
exhau-f  pi|n-  from  the  cylinder,  and  the  heat  of  the  exhaust 
further  utilised  to  heat  water  which  is  employed 
for  heating  the  liquid  fuel  at  a  point  in  advance  of,  in,  or 
>nd,  the  fuel  pump. — If.  H. 

<,r  bilulUhu   materials;    Method  oj  treating . 

F   <».  Kaempf,  Toronto,  Canada.     U.S.  Pat.  1,077,081, 
28,  1918. 

The  material  i-  powdered,  and  softened  by  mixing  with 
water  emulsified  with  a  heavy  oil.  The  plastic  mans  is 
th*-n   given  any  desired   form  and   allowed   to   harden    by 

»he  e  vapor  at  km  of  the  water. — A  T.  L. 

Briquette*,     Manufat t.n>    oj [with    use    >>}   svJphitt 

esOmtos*  lpes\    A.  c.  Bloxam,  London.     From  Eoesch 
■ad  Co.,   Pirna  on   Elbe,  and  II   Platsch,   Prankfort, 
raany.     Y.-.j   Pat.  ".-<lo,  March  8,  1913. 

IV  Pal  •  of  1918;  thfa  .(.,  1913,  864.— T.  F.  B. 

u  in  an  agglomerated  i>>rm  ;    Method 

of     rromuj'trturino  \|        \'.,,       .      I',w  <  .|,,na  ,     Sp 

En--  913. 
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Coke  ovens.  Dr.  C.  Otto  und  Co.,  G.m.b.H.,  Dahlhausen 
on  Ruhr,  Germany.  Eng.  Pat.  10,684,  Mav  6,  1913. 
Under  Int.  Conv.,  Aug.  31,  1912. 

S  ee  Ger.  Pat.  258,248  of  1912  ;  this  J.,  1913,  647.— T.  F.  B. 

Oil-gas  for  internal  combustion  engines  ;  Method  of  genera- 
ting  .      F.    H.    Bates,    Philadelphia.     Eng.    Pat. 

29,276,  Dec.   19,  1912. 

See  U.S.  Pa*.  1,046,541  of  1912  ;  this  J.,  1913,  77.— T.  F.  B. 


Oil-gas  ;   Method  oj  generating 


-.     F.  H.  Bates,  Phila- 
delphia.     Eng.  Pat.  29,278,  Dec.  19,  1912. 

See  U.S.  Pat.  1,046,542  of  1912  ;  this  J.,  1913,  77.— T.  F.  B. 

Qj.s-produce.rs  working  with  high-pressure  blast ;  Water  seal 
for  — .  A.  von  Kerpoly,  Vienna.  U.S.  Pat,  1,078,148, 
Nov.  11,  1913. 

See  Eng.  Pat,  29,182  of  1912  ;  this  J.,  1913,  278.— T.  F.  B. 

Gas-producer;     Suction .      M.   F.   Derrick.     Fr.   Pat. 

459,651,  June  11,  1913.     Under  Int.  Conv.,  June  17, 
1912. 

See  Eng.  Pat.  14,153  of  1912  ;  this  J.,  1913,  860.— T.  F.  B. 

Gas  producers.     C.  H.  T.  Alston  and  P.  T.  Houston.     Fr. 
Pat.  459,798,  June  30,  1913. 

See  Eng.  Pat.  8056  of  1912  ;  this  J.,  1913,  819.— T.  F.  B. 

Hydrocarbon  oiU  ;    Process  of  changing  heavy  non-drying 

into  drying  hydrocarbon  oils.     C.  J.   Greenstreet, 

Webster  Groves,  Mo.,  U.S.A.     Eng.  Pat,  17,057,  July  22, 
1912. 

See  Fr.  Pat,  446,475  of  1912  ;  this  J.,  1913,  203.— T.  F.  B. 

Distilling  petroleum  and  other  hydrocarbon  oil ;   Process  of 

and  apparatus  for .     C.  W.  Turner,  Brooklyn,  N.Y., 

U.S.A.     Eng.  Pat,  25,832,  Nov.  11,  1912. 

See  U.S.  Pat.  1,046,683  of  1912  ;  this  J.,  1913,  78.— T.  F.  B. 

Hydrocarbons  of  higher  boiling-point ;  Process  and  apparatus 

for    converting into    those    of    lower    boiling-point. 

L.    G.    Leffer,    Wevelinghoven,    Germany.     Eng.    Pat. 
4140,  Feb.   18,  1913. 

See  Fr.  Pat.  454,580  of  1913  ;  this  J.,  1913,  861.—  T.  F.  B. 

Decolourizing  the  ammonium  sulphate,  prepared  from  the 
sulphur  compounds  of  coal  distillation  gases.  Ger.  Pat. 
266,192.     See  VII. 


Hb.  -DESTRUCTIVE  DISTILLATION  ; 
HEATING ;    LIGHTING. 

Coal;   Distillation  of at  low  pressures.     A.  Pictet  and 

M.    Bouvier.     Comptcs    rend.,    1913,    157,    779—781  ; 
Be.-.,   1913,  46,  3342—3353. 

The  authors'  experiments  were  made  with  a  bituminous 
coal  from  Montrambert  (Loire)  which  on  distillation  under 
ordinary  conditions  yielded  15—18  per  cent,  of  non- 
condensahle  volatile  matt  or  and  15 — 20  per  cent,  of  con- 
densable products,  of  which  6  per  cent,  was  tar.  Charges 
of  '.I  —6  kilos,  of  the  coal  were  distilled  in  a  vertical,  cylin- 
drical east  iron  retort,  closed  hermetically  and  connected 
with  condensers  and  with  three;  water  pumps.  A  partial 
vacuum  of  15—17  inin.  was  maintained  and  the  retort 
was  heated  gradually  to  160  C.  Thirty  kilos,  of  coal  were 
distilled  altogether  and  there  were  obtained  about  l»fl  per 
cent,  of  'in  acid  aqueous  liquid  free  from  ammonia  and 
about  1  per  cent,  of  a  clear  brown  tar  ("vacuum  tar"), 
lighter  Mian  water,  free  from  phenols,  but  containing  a 
notable  quantity  of  bases,  chiefly  secondary  liases.    After 

removing  these  and  then  fractionating,  the  earlier  fractions 
resembled  petroleum  distillates,  whilst  the  later  fractions 
had  an  odour  of  terpenet  and  of  menthol.     No  solid  hydro- 
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carbons  were  present,  and  on  oxidation  the  fractions 
yielded  exclusively  aliphatic  acids.  When  distilled  in  an 
iron  tube  packed  with  coke  and  heated  to  bright  redness, 
the  tar  yielded  a  gas  similar  to  illuminating  g.is,  ammoniacal 
liquor,  and  a  tar  similar  to  ordinary  coal  tar.  It  is  con- 
cluded that  in  the  ordinary  distillation  of  coal  the  greater 
part  of  the  hydrogen  and  methane  of  the  gas,  of  the 
ammonia,  and  of  the  phenols  and  aromatic  hydrocarbons 
of  the  tar  are  secondary  products  formed  by' the  decom- 
position of  the  products  (hydro-aromatic  hydrocarbons, 
etc.)  formed  at  first. — A.  S. 

Tungsten  lamps  ;  Blackening  of and  methods  of  pit- 
venting  it.  I.  Langmuir.  Amer.  Inst.  Elect.  Eng., 
Oct.  10,  1913.     Met.  and  Chem.  Eng.,  1913,  11,  615. 

The  blackening  of  tungsten  lamps  has  been  usually  attri- 
buted to  the  presence  of  residual  gases  in  the  bulbs.  Of 
the  gases  present,  however,  water  vapour  is  the  only  one 
that  produces  perceptible  blackening,  and  in  well-exhausted 
lamps  no  appreciable  improvement  could  be  effected  by 
removing  the  water  vapour  more  completely.  Experi- 
ments showed  that  in  well-made  lamps  blackening  is  due 
to  volatilisation  of  the  filament,  which  increases  rapidly 
with  rise  of  temperature  and  at  constant  temperature  is 
proportional  to  the  surface  of  the  filament  nnd  independent 
of  the  size  of  the  lamp  bulb.  The  vapour  pressure  of 
tungsten  and  the  efficiency  of  a  tungsten  lamp  at  different 
temperatures  are  shown  in  the  following  table  : — 


Efficiency  watts 
per  candle. 

Temperature 
absolute. 

Vapour  pressure, 
mm. 

1-0 

0-4 

0-2  (m.  pt.) 

—  (b.  pt.) 

2400 
2800 
3540 
5200 

0-00000005 
0-00003 
0-080 
760 

[Tungsten]  Lamps  ;  Nitrogen -filed  — 
J.  A.  Orange.     Amer.  Inst.  Elect 


1. 


fighting  circuits  (110  volts):  large  units  of  this  type  (of 
several  thousand  candle  power)  consume  0-5  watt  per 
candle  or  less.  At  present  high  efficiencies  in  nitrogen- 
filled  lamps  can  only  be  obtained  in  the  case  of  lamps 
taking  large  currents. — A.  S. 


Patents. 

Fuel ;   Apparatus  for  distilling 


The  volatilisation  may  be  largely  prevented  by  introducing 
an  inert  gas  into  the  bulb;  preferably  nitrogen,  as  with 
this  gas  the  loss  of  heat  by  convection  is  much  less  than 
with  hydrogen.  The  loss  of  efficiency  in  presence  of  an 
inert  gas  at  high  (atmospheric)  pressure  is  much  greater 
for  small  wires  (e.g.,  0-002  in  diam.)  than  for  those  of 
greater  diameter  (0-005  in.  or  more),  hence  the  finer  wire 
should  be  coiled  into  a  tightly  wound  helix  or  otherwise 
concentrated  into  a  small  space.  If  the  bulb  be  suitably 
designed  the  convection  gas  currents  can  be  directed  in 
such  a  manner  that  what  blackening  does  occur  is  mostly 
on  parts  of  the  bulb  other  than  the  part  through  which  the 
light  is  transmitted.     (See  also  following  abstract.) — A.  S. 


Langmuir  and 
Eng.,  Oct.  10,  1913. 
Met.  and  Chem.  Eng.,  1913,  11,  613—615. 

The  construction  of  nitrogen-filled  lamps  according  to  the 
principles  outlined  in  the  preceding  abstract  is  described. 
Tho  wire  is  used  in  the  form  of  a  tightly  coiled  helix  in  order 
that  a  larger  effective  diameter  may  be  obtained  without 
diminishing  the  electrical  resistance  of  the  wire.  This  has 
the  additional  advantage  that  should  one  part  of  the  fila- 
ment volatilise  more  rapidly  than  another,  this  portion 
owing  to  loss  of  mechanical  strength  will  sag  more  rapidly 
and  the  resulting  more  rapid  loss  of  heat  by  convection 
and  radiation  will  then  prevent  local  overheating.  The 
filament  is  in  the  lower  part  of  the  bulb,  the  height  of  which 
is  preferably  considerably  greater  than  its  diameter,  so 
that  as  the  convection  currents  travel  vertically  upwards, 
the  bulb  does  not  become  unduly  heated  and  any  deposit 
or  blackening  is  on  'he  upper  part  remote  from  the  part 
through  which  the  light  is  transmitted.  A  number  of 
types  of  nitrogen-filled  lamps  have  been  made: — (1) 
Large  units  of  very  high  efficiency  consuming  0-4-  f>5 
watt  per  candle  with  a  life  of  1500  hours  or  more  :  these 
take  currents  of  20 — 30  amperes  and  hence  must  be  run 
on  a  low-voltage  circuit.  (2)  Small  units  taking  ourrents 
of  10  amperes  or  less  at  voltages  of  as  low  as  4  or  5  :  the 
specific  power  consumption,  with  a  life  of  1000  hours, 
ranges  from  0-6  to  1-0  or  oven  1-25  watt  per  candle  accord 
ing  to  the  current  used;     (3)  Lamps  to  run  on  standard 


-.     H.  Koppers,  Essen 
Ruhr/Germany.     Eng.  Pat.  7601,  Mar.  31,  1913. 

A  vertical  retort  is  provided  with  internal  shields  or 
plates  which  support  a  thin  layer  of  fuel  against  the  walls 
of  the  retort  and  form  a  central  space  for  the  escape  of 
gases.  At  the  lower  part  of  the  retort,  the  shields  are  not 
perforated  and  steam  is   passed   between  them   and  the 

;  retort  walls.  The  lower  part  of  the  retort  is  heated  to  a 
higher  temperature,  so  that  the  fuel,  as  it  descend',  is  first 
heated  at  a  low  temperature  to  give  a  high  yield  of  tar, 
and  afterwards  at  a  high  temperature  in  presence  of  steam, 

I    so  as  to  give  a  high  yield  of  ammonia. — A.  T.  L. 

Arc  lamp  electrode.  F.  R.  Crane,  inn.,  Assignor  to  H. 
Jampolis  and  G.  N.  Nelson,  Chicago,  111.  U.S.  Pat. 
1,075,768,  Oct.  14,  1913. 

The  electrode  has  the  following  percentage  composition  : — 
comminuted  carbon  or  lampblack,  75;    soda  ash,   12-5; 
i    cast-iron  filings,  5 ;    metallic  magnesium.  5  :    clay  as  a 
binder,  2-5  per  cent. — H.  H. 


Peat;    Treatment  [wet-carbonisation]  of - 


.  T.  Righy. 
Dumfries,  and  Wetcarbonizins:,  Ltd.,  London.  Eng. 
Pat.  17,427,  July  26,  1912. 

See  Fr.  Pat.  455,896  of  1913  ;  this  J.,  1913,  937.- T.  F.  B. 

Electric    incandescent    lamps;     Manufacture    of    [removal 

of   oxygen   from] .     Naaml.    Vennootsch.    Philips' 

Metaal-Gloeilampenfabriek,  Eindhoven,  Holland.  Eng. 
Pat.  1340,  Jan.  16,  1913.  Under  Int.  Conv.,  Dec.  6. 
1912. 

See  Fr.  Pat.  453,375  of  1913  ;  this  J.,  1913,  744.— T.  F.  1$. 

Incandescent      filaments ;        Manufacture       of .      0. 

Dobkevitch,  Assignor  to  Soc.  Internationale  de  la 
Larnpe  Electrique  O.K..  Paris.  U.S.  Pat.  1,076,873. 
Oct,  28,  1913. 

See  Fr.  Pat.  401,307  of  1908  ;  this  J..  1909,  1080.—  T.  F.  B. 

Production    of  a    vacuum    hi/    means    of   low   tunpt rutin ft. 
Fr.  Pat.  448,346.     See  I. 


III.— TAR  AND  TAR  PRODUCTS. 

TriphenuUMocarbinol.     D.     Voriander    and     K.     M  it  tin.'. 
Ber.,  1913,  46,  3460—3460. 

Trii'iienvlthioiarbisol  is  prepared  from  triphenyi- 
ohloromethane  by  the  action  of  an  alcoholic  solution 
of  sodium  ethoxide  saturated  with  hydrogen  sulphide. 
Its  acidity  is  hardly  so  great  as  thai  of  hydrogen  Bulphide 
or  nrethylmercaptan,  and  it  bears  the  Bane  relation  to 
briphenyloarbinol  that  hydrogen  sulphide  bean  to  water. 

Its  alkali  salts  are  only  stable  in  the  presence  ot  an  .  \ 
of  caustic  alkali.  The  SH-group  is  readily  split  oil.  .../., 
by  concentrated  sulphuric  acid  told,  or  by  boiling  dilute 
alkali.  The  methyl,  acetyl  and  benzoyl  derivatives 
show  the  same  characteristics  and  are  decomposed  bj 
alcoholic  Bilver  nitrate.  Triphenyithiooarbinol  givta 
triphenylmethane  on  reduction  with  sodium  and  alcohol : 
chlorine  converts  it  into  triphenykhloromethan*.  Tri 
phenylmethyldisulphide  is  obtained  bj  acting  on  the 
tbiocarbinol  in  alkaline  alooholio  solution  with  sulphury] 
chloride,  according  to  the  method  ot  Couranl  and  Riehter 
(Ber..  lSs."..  18.  3I7S).  It  l-  rather  SMS  stable  than  the 
carbinol.     J,  B. 

Oils  and  tars  for  pom  T  pur[H>sis.      OwtW  and  S-hhipd  r. 

See   11a 
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Cl.  IV.— COLOURING  MATTERS  AND  DYES. 


[Dec.  16,  1913. 


Patents. 

Tar  ;     Apparatus  for   At    continuous    distillation    of . 

br.  Keller,  Baugesehiift,  A.-G.,  Lucerne,  Switzerland. 
Pat    14,046,  June   17,   1913.     Under  Int.  Conv., 

b.  s.  1913. 
Tar  contained  to  a  certain  depth  in  the  still  is  kept  at  a 
constant  temperature,  sufficiently  high  to  du-til  off  wattr, 
ln:ht  oils  and  heavy  oil?,  and  a  fraction  of  the  pitch  is 
withdrawn  and  fresh  tar  introduced  at  regular  intervals. 
The  heat  is  supplied  by  circulating  hot  oil,  e.g.,  anthractrc 
oil,  through  a  pipe  extending  through  the  still  and  enlarged 
to  form  hollow  plates  exposing  a  large  heating  surface 
to  the  tar.  Near  the  top  of  the  still  is  a  funnel -s  ha  pt  d 
deflector  to  prevent  foam  spurting  over  into  the  con- 
denser.— J.  B. 

Bromo-amiiKxinthraquinones  ;     Process  for  preparing — ■ — . 
•     Badwehe  Anilin  und  Soda  Fabrik.     Ger.  Pat.  265,727, 
Kb.  17,  1911.     Addition  to  Ger.  Pat.  263,395. 

The  elimination  of  the  sulphonic  group  of  the  bromo- 
aminoanthraquinoneeulphonic  acids  mentioned  in  the 
principal  patent  (this  J.,  1913,  938)  as  well  as  of  1-bromo- 
2-aminoanthraquinone-3-sulphonic  acid,  is  efTeded  by 
means  of  a  strong  acid,  such  as  sulphuric  acid  of  66°  B. 
gr.  1-842),  mopohydrate,  or  slightly  fuming  acid, 
preferably  in  presence  of  mercury  or  a  mercury  salt,  or  by 
means  of  a  more  dilute,  aqueous  sulphuric  acid  in  presence 
of  mercury  or  a  mercury  compound.  The  products  differ 
from  those  described  in  the  principal  patent  in  that  the 
bromine  is  replaced  by  an  arylamino  group  on  treatment 
with  an  arylamine,  proving  them  to  be  a  halogen  deri- 
vatives of  anthraquinone. — T.  F.  B. 

Tur  ;    Apparatus  and  process  for  the  continuous  distillation 

of .     Gebr.    Keller    Bau«eschaft    A.-G.     Fr.    Pat. 

419,906.   June    18,    1913.     Under  Int.    Conv.,   Feb.    8, 
1913. 

See  Eng.  Pat.  14,046  of  1913;    prccc ding.— T.  F.  B. 


Tar  acids  ;    Manufacture  of  ■ 


-.  I.  and  S.  McDougall 
and  F.  Howl.:,  Manchester.  U.S.  Pat.  1,077,287, 
N ■■%-.  4,  1913. 

.-.  Pat.  8323  of  1912 ;   this  J.,  1913,  821.— T.  F.  B. 
Aldehyde*  of  the  anthraquinone  series  ;  Manufacture  of - 


Act.-Ges.  f.  Anilinfabr.,  Treptow,  Germany.  Eng. 
Pat.  10,791,  Mav  7,  1913.  Under  Int.  Conv.,  Oct.  28, 
1912. 

Fr.  P.it.  466,768  of  1913  ;  this  J.,  1913,  1060.— T.  F.  B. 

.V itroarylamines   of   2.3hydroxynaphthoic   acid  ;     Process 

for  pr> jxiring .     ('him.    Fabr.    Grieshcim-Elcktron. 

Fr.  Pat.  466*963,  June  7,  1913.  Under  Int.  Conv., 
Aug.  2,  1912. 

See  Eng.  Pat.  13,237  of  1913  ;  this  J.,  1913, 1060.—  T.  F.  B. 


IV.-COLOURING  MATTERS  AND  DYES. 

AwOimt  Blmek;   VI  titutum  of Part  IV.    A.  G. 

tmm  and    W.   Johnson,     ('hem.   Sot.    Proc.,   1913,  29, 

Kipport    of    Green    and    Wolff's    formula    for 
An..  k    has*-    (chlorate    oxidation)    (this    J.,    1912, 

1116): 

— NPh 


which  corresponds  with  that  required  on  the  assumption 
that  all  the  mono-  and  di-substituted  benzene  nuclei,  but 
not  the  tri-substituted,  will  yield  benzoquinone.  (2)  In 
presence  of  an  excess  of  mineral  acid  Aniline  Black  absorbs 
one  molecule  of  sodium  nitrite  corresponding  with  the 
formation  of  a  monodiazonium  salt.  Hence  the  terminal 
nitrogen  atom  forms  an  amino-  and  not  an  imino-group, 
anci  the  chain  must  be  an  open  one.  (3)  Titrations  with 
hydrochloric  acid  have  shown  that  Aniline  Black,  in 
common  with  Emeraldine  and  Nigraniline,  yields  a  non- 
hydrolysablc  dihydrochloride  and  a  trihydrochloride,  in 
which  one  molecule  of  hydrogen  chloride  is  readily  hydro- 
lysed.  Two  of  the  nitrogen  atoms  arc  therefore  strongly 
basic  (quinonoid),  whilst  a  third  is  weakly  basic  (amino- 
group).  Leucoemeraldine,  which  contains  no  quinonoid 
nitrogen,  does  not  give  a  stable  hydrochloride.  (4) 
Nigraniline  does  not  condense  with  secondary  aromatic 
amines,  but  only  with  primary  amines.  (5)  The  variety 
of  Aniline  Black  produced  in  solution  by  oxidation  with 
chromic  acid  and  known  as  "  Single  bath  black,"  or 
"  Bichromate  black,"  has  given  results  which  indicate 
that  it  is  the  hydroxy-analoguc  of  ordinary  Aniline  Black, 
the  amino-group  of  the  latter  being  replaced  by  a  hydroxyl 
group.  It  is  less  basic  than  ordinary  Aniline  Black, 
forming  a  non-hydrolysable  dihydrochloride,  but  not  a 
trihydrochloride.  On  oxidation  it  gives  a  yield  of  benzo- 
quinone consistent  with  the  formula  suggested.  In  the 
formula?  suggested,  the  colouring-matters  are  represented 
as  anhydro-bases,  but  in  both  cases  analysis  indicates  the 
presence  of  1H20  more,  a  fact  explainable  on  the  assump- 
tion that  one  phenylazonium  group  is  present  as  an 
hydroxide  or  two  such  groups  as  an  oxide. 

Thiojlavones.     S.  Ruhemann.     Ber.,  1913,  46,  3384—3394. 

A  general  method  for  the  preparation  of  thioflavoncs 
consists  in  condensing  a  metallic  thiophenoxide  with 
phenylpropiolic  ester,  converting  the  condensation  product 
into  arylthiocinnamic  ester  by  means  of  acid,  hydrolysing 
the  ester,  and  decomposing  the  resulting  acid  by  heat  into 
carbon  dioxide  and  arylthiostyrole.  The  thioflavone  is 
obtained  quantitatively  from  the  latter  by  the  action  of 
phosphorus  pentachloride  followed  by  aluminium  chloride. 
The  thioflavoncs  differ  from  the  flavones,  which  may  be 
prepared  in  an  analogous  manner  (Ber.,  1913,  46,  2188),  in 
not  fluorescing  in  sulphuric  acid  solution,  and  in  a  greater 
resistance  against  the  action  of  alkali. — J.  B. 

Patents. 

Anthracene  series  ;   Manufacture  of  derivatives  of  the . 

P.  A.  Newton,  London.  From  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elberfeld,  Germany.  Eng.  Pat.  7483, 
March  29,  1913. 

See  Ger.  Pat.  264,010  of  1912;  this  J.,  1913,  1003.  On 
treatment  with  alkalis,  the  chloro-anthrapyridones  are 
converted  into  hydroxyanthrapyridones. — T.  F.  B. 

Dyestuffs   [;     Sulphide ].     E.    T.    Scheutz,    Kalmar, 

Sweden.     Eng.  Pat.  8693,  April  12,  1913. 

A  dry  mixture  of  a  sulphide  dye,  sodium  sulphide  and 
sodium  carbonate,  with  or  without  the  addition  of  sodium 
chloride,  is  packed  into  air-tight  vessels. — J.  B. 

Condensation  products  of  the  anthraquinone  series  ,    Process 

for  producing .     Farbenfabr.  vorm.     F.  Bayer  und 

Co.  Fr.  Pat.  459,043,  June  9,  1913.  Under  Int. 
Conv.,  July  20,  1912. 

When  aminoanthraquinoncj  which  contain  at  least  one 
amino  group  in  the  /3-position,  are  treated  with  carbon 
bisulphide  in  presence  of  pyridine  or  other  indifferent 
solvent,     the    corres]>onding    anthraquinonyl-thiourea    is 


'N  <  r< 

(wbj  C|H«)  the  following  data  hare  been  obtained  :  produced.    Some  of  the  productH  are  dyestuffs;    thun, 

(I)  <>n  oxidation   of   Amhnc   Black   with  had  peroxide  the    compound    from     1.2.4-triaminoanthraquinonc    dyen 

and  nulphuhc  acid  a  yield   of  benzorpiinono  is  obtained,  cotton  violet  brown  shadco  from  the  vat. — T.  F.  B. 
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Vat  [anthracene]  dyesiuffs  and  intermediate  products  for 
making  these.  Badische  Anilin  und  Soda  Fabrik.  Fr. 
Pat.  458,949,  June,  7,  1913.  Under  Int.  Conv.,  Jan.  29 
and  May  3,  1913. 

Compounds  which  dye  wool  lemon-yellow  shades  from 
acid  baths,  and  which  are  suitable  for  use  in  making 
lakes,  are  obtained  by  treating  accanthrenequinone  or  its 
halogen  derivatives  with  hydroxylamine.  They  appear 
to  be  oximes.  On  treatment  with  acids,  such  as  acetic  or 
sulphuric  acid,  new  products  are  obtained  which  are 
probably  imines  of  anthracene-  1.9-dicarboxylic  acid.  They 
are  yellow  substances  which  are  converted  by  alkaline 
reducing  agents  into  solutions  dyeing  cotton  pure  yellow 
shades.  Besides  these  products,  other  new  compounds 
are  also  formed,  according  to  the  conditions  of  the  acid- 
treatment  :  they  are  soluble  in  sodium  carbonate  solution, 
and  appear  to  consist  of  anthracene- 1.9-dicarboxylic 
acid  itself  and  its  halogen  derivatives,  and  also  of  the 
monoamides  of  these  carboxylic  acids.  They  are  readily 
converted  into  the  yellow  imino-compounds  by  boiling 
with  ammonia.  A  further  series  of  dyestuffs  is  obtained 
by  fusing  these  imino-compounds  with  alkalis,  and  treating 
the  products  with  oxidising  agents,  such  as  air  :  in  this  case 
green  vat  dyestuffs  are  formed. — T.  F.  B. 

Halogenated    anthracridones  ;  Process  for  producing 


Badische  Anilin  und  Soda  Fabrik.  Fr.  Pat.  459,105, 
June  11,  1913.  Under  Int.  Conv.,  Jan.  16  and  Feb.  22, 
1913. 

Halogen  derivatives  of  anthracridones  are  produced  by 
treating  with  halogens  in  presence  of  nitrobenzene,  tri- 
chlorobenzene,  or  other  suitable  solvent,  such  derivatives 
of  1-arylaminoanthraquinones  as  contain  a  methyl  group 
in  the  o-position  to  the  imino  group,  either  in  the  aryl  or 
in  the  anthraquinonyl  nucleus.  The  products  dye 
vegetable  fibres  fast  bright  shades  from  the  hydrosulphite 
vat.  A  number  of  dyestuffs  are  described,  giving  shades 
varying  from  red,  bluish-red,  and  violet  to  red-brown.  In 
all  the  examples  given  the  temperature  of  the  reaction 
lies  between  150°  and  170°  C—  T.  F.  B. 

Dyestuffs  insoluble  in  water ;    Process  for  producing  ■ 


in  a  finely  divided  condition.  Badische  Anilin  und  Soda 
Fabrik.  Ger.  Pat.  265,536,  Nov.  3,  1912.  Addition  to 
Ger.  Pat.  222,191  (see  this  J.,  1910,  1003). 

Dyestuffs  of  the  indigo  or  thioindigo  classes  may  be 
obtained  in  colloidal  form,  miscible  with  water,  and  in  solu- 
tions from  which  they  cannot  be  separated  by  filtration, 
by  blowing  air  through  cold  solutions  of  their  leuco- 
compounds  to  which  sulphite-cellulose  waste  lyes  have 
been  added.  The  treatment  is  carried  out  in  such  a 
manner  that  the  leuco  compound  is  oxidised  but  the  dye- 
stuff  is  not  precipitated.  It  is  stated  that  the  resulting 
liquids  can  be  evaporated  or  the  colouring  matter  precipi- 
tated by  known  means  without  loss  of  solubility. — T.  F.  B. 

Halogen    derivatives    of    the    carbazanthraquinone    series  ; 

Manufacture  of and  their  conversion  into  x^at  dyesiuffs. 

Soc.  pour  l'lndustrie  Chimique  a  Bale.  Fr.  Pat.  459,143, 
Aug.  27,  1912. 

Phthalyl  chloride  can  be  condensed  with  polyhalogen 
derivatives  of  carbazole,  in  presence  of  aluminium  chloride, 
to  form  either  carbazanthraquinone  derivatives  or  products 
which  can  be  converted  into  these  by  treatment  with 
sulphuric  acid  or  other  condensing  agents.  These  halogen  - 
ated  carbazanthraquinones  can  be  condensed  with  amino- 
compounds,  forming  a  series  of  vat  djrestuffs.  The  con- 
densation of  trichlorocarbazole  with  phthalyl  chloride 
gives  rise  to  a  trichlorocarbazanthraquinone;  on 
condensing  this  with  various  amines.tho  following  dyestuffs 
are  formed: — with  aniline,  olive-green;  with  anthranilic 
acid,  green  ;  with  benzamide,  reddish -brown;  witha-amino- 
anthraquinone,  grey ;  with  l-amino-2-methylanthra- 
quinone,  greenish-grey. — T.  F.  B. 

Vat  dyestuffs  of  the  anthracene  series  ;  Process  for  producing 

.     L.  CassellaundCo.,G.m.b.H.      Fr.  Pat.  459,256, 

Aug.  30, 1912. 
When  a  diaminoant  hraquinone  is  condensed  wit  h  a  quinone 
such  as  benzoquinone  or  a-naphthoquinonc,  in  solution  in 


alcohol  or  acetic  acid,  products  are  formed  which  contain 
in  the  anthraquinonyl  nucleus  a  free  amino-group ;  this 
is  susceptible  of  combining  with  chloro-anthraquinones, 
forming  anthrimides  which  possess  valuable  vat-dyeing 
properties.  When  the  primary  condensation  products  are 
treated  with  alkali  hydrosulphites,  vats  are  produced, 
but  these  have  little  affinity  for  the  fibre,  fugitive  shades 
being  formed.  The  condensation  product  from  1-5- 
diamiuoanthraquinone,  benzoquinone,  and  /9-chloroanthra- 
quinone  dyes  red -brown  shades  from  the  hydrosulphite 
vat,  fast  to  light,  washing,  and  chlorine.  Other  dyestuffs 
prepared  similarlv  dye  claret,  red-brown,  and  brown 
shades.— T.  F.  B.  " 

[^-Izo]  dyestuffs;    Process  for  making  yellow .     Farb- 

werke  vorm.  Meister,  Lucius,  und  Bruning.     Fr.  Pat. 
459,468,  June  19,  1913.     Under  Int.  Conv.,  July  1,  1912. 

Yellow  dyestuffs  which  may  be  used  for  dyeing  silk  or 
wool  or  for  preparing  lakes,  aie  obtained  by  combining  tho 
tctrazo  compounds  of  diaminotriphenylmethano  or  its 
derivative  with  pyrazolone  or  its  derivatives. — T.  F.  B. 


Vat    dyestuffs  ;     Process  for   preparing  ■ 


-.  Farbwerkc 
vorm.  Meister,  Lucius,  und  Bruning  Ger.  Pats.  265,195 
and  265,196,  March  23  and  June  15,  1912.  Additions 
to  Ger.  Pat.  263,382  (see  Fr.  Pat.  447,592  of  1912 ;  this 
J.,  1913,  226). 

(1)  The  halogen-arylidoquinoncs,  obtained  by  condensing 
halogen-quinones  and  their  substitution  products  with 
arylamines  and  their  substitution  products,  are  treated 
with  metallic  sulphides,  with  or  without  addition  of  a 
diluent.  The  products  do  not  contain  free  sulphur.  (2) 
In  carrying  out  the  process  described  above,  a  motaUic 
sulphydrate  may  be  used  in  place  of  the  sulphide. — T.  F.  B. 

Wool  dyestuffs  ;  Process  for  preparing  yellow  to  brown 


Farbwerke  vorm.  Meister,  Lucius,  und  Bruning.  Ger. 
Pat.  265,197,  July  7,  1912.  Addition  to  Ger.  Pat. 
263,655  (see  Fr.  Pat.  443,809  of  1912;  this  J.,  1912,979). 

1-Chloro-2.4-dinitrobenzene  is  condensed  with  a  phen- 
oxy-  or  phenylamino-diaminodiphenylainine-Mi-sulphonic 
acid,  which  may  or  may  not  be  substituted  in  the  phenoxy 
or  phenylamino-group.  The  phenoxy  or  phenylamino 
compounds  may  be  obtained,  for  example,  by  condensing 
an  aininodiphenylethcr-oi-sulphonic  acid  or  an  amino- 
diphenylamine-Hi-snlphonic  acid  with  l-chloro-2.4-dinitro- 
benzene  and  reducing  the  products. — T.  F.  B. 

Qreen  mordant  dyestuffs  and  jnocess  for  making  Hum. 
Manuf.  de  Maticres  Colorant cs,  anc.  L.  Durand.Huguenin 
et  Cie.  Fr.  Pat.  459,681,  June  25,  1913.  Under  Int. 
Conv.,  July  26,  1912. 
A  new  series  of  dyestuffs,  especially  suitable  for  printing 
on  cotton,  is  obtained  by  treating  with  fuming  sulphuric 
acid,  chlorosulphonic  acid,  or  other  dehydrating  agent 
with  a  similar  action,  the  "  sulphorhodols  "  produced  by 
condensing  mono-  or  disulphonic  acids  <>{  pyrogallol  with 
amino-m-hydroxybenzoylbenzoio  acids  in  which  the 
amino  group  is  substituted  (see  U.S.  Pats.  1, 002,825  and 
1,003,257  ;  this  J.,  1911,  1204,  1205).  Thesulphonk  group 
or  groups  in  the  pyrogallol  nucleus  appear  to  !«■  eliminated 
in  the  process.  If  the  Bulphorhodou  contain  no  ether 
BUlphonic  groups  than  these,    basic   dyestntTs  are   formed. 

Some  of  the  product*  furnish  very  fast  green  shades  oa  ■ 

chrome  mordant.     They  can  also  be  printed  with  tannin, 
with    which   similar   shades    are    produced.      From    tl. 
properties  it    appear!  that    their  constitution   is  dissimilar 
to  that   of  the  dvest utTs  described   in   Fr.   Fat.   443.:<77 
(see  this  J.,  1912,  979).— T.  F.  B. 

Vat  dyestuff  of  the  SKtlfosMMtMOSM  M  rus  ;    foots*  for  f.r, par- 
ing   a    yellow .       R.     Wedekind    und  « '<>.    m.    b     EL 

Ger.  Pat.  265,647,  Oct.  6,  1912.  Addition  to  Ocr.  I'at. 
257,832. 

DlBROMO-2  HYDKOXYANTIlKAgl   010*1    >-    <un\crted    into    a 

yellow  vat  dyestuff,  very  similar  to  that  obtained  from 
I  -ehloro  2 -hydro*  vantliraquinoiic  according  to  the  chief 
patent  (this*.!.,    101 S,  481),    l.y   melting  it   alone  or  <vft»>r 
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I  Dec.  15,  11H3. 


addition  of  sodium  oafbonate  ov  other  substan -e  which 
combines  with  Mid,  ami  thou  treating  the  product  with 
chlorine  or  bromine. — T.  F.  B. 


Wit  [unthnuriti]  dyestufta ;    Manufacture  aj .     R.   B. 

Renstord,  London.     From  L.  Cassefla  and  Co.  G.m.b.H., 
Frankfort   on   .Maine,   Germany.     Eng.    Pats.    20,367, 

-   pt,  6.  1912.  ami  6269.  .March  *13,  1913. 

See  Fr.  Pat.  459,256  of  1912;    preceding.— T.  F.  B. 


Azo    colouring     matter*;     Manufacture     of  ■ 


:       J.       Y. 

Johnson,  London.  From  Badische  Anilin  und  Soda 
Fabrik.  Ludwigshafen  on  Rhine,  Germany.  Eng.  Pat. 
25,906,  Nov.  11.  1912. 

See  Fr.  Pat.  450,713  of  1912  ;   this  .1.,  1913.  593.— T.  F.  B. 

Azocolourimj-mallir.  E.  llriehs,  Reval,  Russia,  Assignor 
to  BadiM-he  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germany.     D.S.   Pat.   1,077,655,  Nov.  4,    1913. 

-       Fr.  Pat.  45 3,614  of  1913  ;   this  J.,  1913,  1005.— T.F.B. 


Aitlhraquiitoni    dy<*;    Qreen 


and  process  of    making 


them.  0.  Bally,  Mannheim,  Assignor  to  Badische  Anilin 
und  Soda  Fabrik.  Ludwigshafen  on  Rhine.  Germany. 
U.S.  Fat.  1,077,116,  Oct.  28,  1913. 

Fr.  Pat.  146,751  of  1912;  this. I.,  1913,  131.— T.  F.  B. 


Azo  dyestufft  ;   Manufacture  of  basic -.     P.  A.  Newton, 

ion.     From  Farbenfabr.  vorm.  F.  Baver  und  Co., 
Etberfeld,  Germany.     Eng.  Pat.  6279,  March  13,  1913. 

Fr.  Put.  456,236  of  1913  ;   this  .1..  1913.  938.— T.  F.  B. 

'xizo  dyestuffs ;    Process  for  the  production  of  . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
Ene.  Pat.  10,168,  April  30,  1911.  Under  Int.  Conv., 
May   1,    1912. 

SEF.Fr.  Pat.  457.840  of  1913;    this  J.,  1913,  1004.—  T.  F.  H. 


nitabU  for  use  as  pigments.     H.  Ck'ngenstein, 

M  jlheirn.  Assignor  to  Farbenfabr.  vorm.  F.  Baver   und 
.  Efberfeld,  Germany.     U.S.  Pat.  1,076.819,' Oct.  28, 
1913. 

Fr,.-.  I'it.  13,1  lOot  1913;    this  J.,  1913,  906.— T.  F.  P.. 

[indigoid]  dye*tufj*  and  intermediate  products  theiefor  ; 

}'r<*-CA*  f,,r  prodm  ing .     Farbenfabr.  vorm.  F.  Bayer 

und  Co.   Fr.  Pat.  459,028,  June  24,   1913.       Under  Int. 
v.  Aog.  9.  14,  and  29,  1912. 

•  .21. 9)5  «  t  1912;    this  .1..  191  3.  745.—  T.  F.  B. 

Sulphmrised  [sulphid  iffs  feist  to  chlorine;   Mann- 

fnrturt  of  -  — .     Farbwerke  rcrin.  Meister,  Lucius,  und 
Briming,     II  n     Main.-.    Germany.     Eng.     Pat. 

11,096,  Mav  10,  19)3.     Under  Int.  Cony.,  May  14,  1912. 

Fr.  Pat.  457.5:',.-.  of  1913  J   this./.,  1913,  1005.-    T.  F.  B. 


luffs  ;    Brou  " 


K.    Schumacher    and     II. 


Elv"  Farbwerke  rorm.  Meister   Lucius, 

und  Bruning,  Hochsl  on  Main.-,  Germany.     U.S.  J'at 
1,077,492,  Nov.  4,  1913. 

Addition  of  |.       g    )!t|2.  t„  rr.  j';tt.  441,044  of  19)2 
»..   1913  i    i    l'. 


■  z/>    h-iAi,.   Mammfachtre   of   diacidyl    und    Mghei 
dyiai'd'  ■  from         .    I).  Bernhardt,  Assignor 

to  Kallc  und  Co.  A.-G.,  Biebrich,  Germany.     I's 
1. 974940,  Oct.  28,  1913. 

*«'••    '•  Mofl91S|   this  .  I.,  1913,  70.— T.  F.  B, 


Disazo  dyes  for  cotton  ;    Diazotisable .     W.  Herzlierg, 

Wilmersdorf,  and  W.  Lange,  Treptow,  Assignors  to 
Act.-Ges.  f.  Anilinfabr.,  Berlin.  U.S.  Pat.  1,078,503. 
Nov.  11.  1913. 

See  Fr.  Pat.  448,581  of  1912 ;   this  J..  1913,  418.— T.  F.  B. 


Disazo  dyes  for  cotton  ;    Diazotisable 


-.  W.  Horzberg, 
Wihnersdorf,  and  W.  Lange,  Treptow,  Assignors  to 
Act.-Ges.  f.  Anilinfabr.,  Berlin.  U.S.  Pat.  1,078,504, 
Nov.  11,  1913. 

See  Fr.  Pat.  449,012  of  1912  ;  this  J.,  1913,  480.— T.  F.  B. 

Anthraquinone  series  ;  Bine  dyes  of  the .     W.  Herzbcrg, 

Wilmersdorf,  and  G.  Hoppo,  Treptow,  Assignors  to 
Act.-Ges.  f.  Anilinfabr.,  Berlin.  U.S.  Pat.  1,078,505, 
Nov.  11,  1913. 

See  Eng.  Pat.  13,019  of  1912  ;  this  J.,  1913,  528.— T.  F.  B. 


V.— FIBRES;     TEXTILES;    CELLULOSE; 
PAPER. 

Hi/drocellvlose  ;    Fatty  acid  esters  of and  their  h(,dto 

lysis.     A.  Stein.     Z.  angew.  Chem.,  1913,  26,  673—677 

In  the  case  of  hydrocellulose  prepared  by  Guard's  method, 
elementary  analysis  is  not  sufficiently  accurate  to  deter- 
mine the  quantity  of  water  chemically  combined  as  the 
result  of  hydrolysis.  Hydrocellulose  esters  of  propionic, 
butyric  and  valeric  acids  have  been  prepared  by  t In- 
action of  the  acid  anhydride  upon  Girard's  hydrocelhde.se- 
in  presence  of  concentrated  sulphuric  acid.  The  products 
closely  resembled  cellulose  acetates  in  their  genera, 
properties ;  esterification  proceeded  easily  until  triaeyl 
compounds  were  produced.  The  author  has  also  prepared 
a  series  of  acetic  and  butyric  esters  of  hydrocellulose, 
using  mono-  and  trichloroacetic  aeiels  as  catalysts.  The 
products  were  for  the  most  part  soluble  in  chlore.form, 
but  contained  small  variable  quantities  of  combined 
chlorine;  the  acetates,  thus  obtained  gave  numbei-s 
considerably  below  those  requireel  by  a  cellulose  triacetate, 
the  highe-st  product  showing  only  52-49  per  cent,  of  com 
bined  acetic  acid.  A  number  of  samples  of  commercial 
cellulose  acetates  we're  also  analyse  el,  two  e.f  which  showed 
abnormally  high  values.  65-5  to  660  pe-r  cent,  of  combined 
acetic  acid.  These  values  would  appear  to  confirm  t he- 
view  that  hydroxyl  groups  are  formed  as  the  cellulose 
molecule  is  hydrolysed  For  the  analysis  of  cellulose- 
acetates,  the  ester  is  treated  with  sulphuric  acid,  diluted 
with  an  equal  volume  of  water,  for  two  days  and  the 
acetic  acid  is  distilled  ove-r  at  constant  volume  in  a  current 
of  steam  free-  from  carbon  elie.xiele-.  For  the  complete 
hydrolysis  of  the  esters  of  higher  homologues  a  stronger 
acid  is  required  (1  -8  :  1  for  butyrates  and  3  :  1  for  valerates). 
The  water  in  the  steam  generator  should  be  boiled 
thoroughly  and  sodium  hydroxide  added;  volatile 
acids  are  also  produced  at  the  expense  of  the  hydrocellulose 
residue.  Te>  correct  the  results,  distillation  is  carried 
on  for  a  considerable  time  afte-r  the  acetic  acid  has  elistilli  el 
over;  at  this  stage-  the  volatile  acidity  pe-r  100  c.c.  of 
Hi  filiate  becomes  practically  constant.  This  oonstanl  is 
then  applied  as  a  correct  ion  for  the  volatile  acidity  of  the 
volume  of  elistillate  obtained  before-  constancy  was 
reached,    To  avoid  errors  of  titration,  each  increment  e.f 

elistillate  should  be-  aelel<  el  te.  Die  liquid  whie-h  has  alre-ael\ 
b.-e-u   tit  rate-el.      J.  F.   B. 

Jjongleaf  pint i;    Experiments  em  the  conversion  eif -into 

paver  jjul/i  i>i/  tfn  soda  and  sulphate  processes.    S.   1>. 
Wells.    J.  tad.  Fug.  Chem.,  1913,5,906    907. 

Tjik  tests  were  made  in  a  small  rotary  autoclave  e,f  about 
2  gallons  capacity  and  in  a  vertical  digester  e.f  60  gallon* 

Oapacity.  The-  we.e.el  e.f  the-  long  leaf  pine  (I'inux  -/itiliistris) 
whilst    not    suitable-   fe.r   tin-    uiaiiufae-t  me-   e.f   white-    paper, 

will  yield  "Kraft  "  paper  equal  or  superior  te.  that  now 
on  the-  market,  and  the-  high  specific  gravity  e.f  the-  we.eiel 
•  risurcH  a  gre-ate-r  yield  J*r  e-e.nl  than  is  e.btaiuable  fre.in 
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any  other  important  pulp-wood.  The  sulphate  process 
gives  pulps  of  better  quality  and  in  higher  yields  than  the 
soda  process.  The  following  conditions  gave  the  best 
results  : — ■ 

Caustic  soda  charged  per  1(H)  lb.  of  "  bone  dry  " 

chips,  lb *  . ,        |  -, 

Sodium  sulphide  charged  per  100  lb.  of  "  bone 

dry  "  chips,  lb 7.5 

Initial  concentration  XaOH  in  liquor,  grros.  per 

litre  26-5 

Initial  volume  of  liquor  per  lb.  of  chips,  gallons        "068 

Total  duration  of  digestion,  hours    3.5 

Duration    of    digestion    at    maximum    steam 

pressure,  hours   3-0 

Maximum  steam  pressure,  lb.  per  sq.  in.    ..."      100 

A  yield  of  49  per  cent,  (on  the  weight  of  the  wood)  of  crude 
pulp  was  obtained,  and  the  paper  prepared  from  this 
showed  a  strength  of  451b.  per  0005  in.  of  thickness  on 
the  Mullen  tester,  weighed  45  lb.  per  ream  of  500  sheets, 
24  by  36  by  0005  in.,  and  withstood  1200  double  folds 
before  breaking  in  a  Schopper  folding  tester. — A.  S. 

Pulp   wood*  ;     Length   of  fibres   of  pulps   jiroduced  from 

different  kinds  of .     C.   Beadle  and  H.   P.  Stevens. 

Papermaker,  1913,  45,  150—157. 

The  authors  record  measurements  of  the  lengths  of  entire 
fibres  in  various  wood  pulps,  both  commercial  varieties 
and  a  scries  of  experimental  pulps  prepared  by  the  U.S. 
Dept.  of  Agriculture.  The  values  here  quoted  represent 
averages  of  ten  or  more  measurements  :  Commercial 
pulps. — Soda  pulps :  "  Wermbohl  A,"  bleaching, 
2-816  mm.;  ditto  "  O,"  strong,  not  bleaching,  2-848. 
Sulphite  pulps:  Mitseherlich,  "Tilsit  la,"  bleaching, 
2-936  ;  ditto  "  1  b,"  not  bleaching,  3-414  ;  Ritter-Kellner, 
"  Greaaker  Swan,"  bleaching,  3088  ;  ditto  "  Viking,"  not 
bleaching,  3-252;  "  Waldhof  C."  bleaching,  2-350: 
ditto  Aspen,  bleached  sulphite,  0-90  mm.  Experimental 
pulps.— Red  Maple,  0-78  ;  Aspen,  0-98  :  Red  Alder,  108  ; 
Baech,  1-18;  Bald  Cypress,  1-34;  Tulip  tree,  1-54; 
Sycamore,  1-65;  Cotton  Gum,  1-66;  Engelmann  Spruce, 
2-31  ;  Hemlock,  2-36;  Incense  Cedar,  2-41  ;  Jack  Pine, 
2-41;  Lodgepole  Pine,  2-50:  Tamarack,  2-61  :  Western 
Hemlock,  2-62  ;  Red  Spruce,  2-76  ;  Loblollv  Pine,  2-86  ; 
Scrub  Pine,  2-90;  Grand  Fir,  31 3;  Douglas  Fir,  3-32; 
White  Fir,  402  ;   Longleaf  Pine,  4-28  mm.— J.  F.  B. 


Paper  half -stuffs  and  paper  ;    Relation*  between  hygroscopic 

moisture  in and  the  humidity  of  the  air.     K.  Fenchel 

and    K.    Comely.     Wochenbl.    Papierfab.,    1913,    44, 
4323—4327. 

Samples  of  various  papermaking  half-stuffs  and  papers 
were  exposed  in  a  closed  chamber  to  the  action  of  air  of 
determined  degrees  of  relative  humidity  at  a  constant 
temperature.  The  humidity  of  the  air  was  regulated  by 
meaus  of  calcium  chloride  solutions  of  suitable  concen- 
trations or  solid  calcium  chloride  :  an  electric  fan  inside 
the  chamber  served  to  promote  a  thorough  mixture  of  the 
atmosphere.  The  experiments  were  begun  with  relatively 
dry  atmospheres  and  the  degree  of  humidity  was  increased 
in  stages  of  about  10  per  cent.  A  period  of  1  to  3  hours 
sufliced  for  the  establishment  of  equilibrium.  Finally 
the  sample  was  dried  at  105°  C.  for  the  determination  of 
the  absolute  moisture.  For  degrees  of  relative  humidity 
bit  ween  40  and  80  per  cent,  the  curves  expressing  the 
relations  between  humidity  of  the  atmosphere  and 
percentage  of  moisture  in  the  pulp  are  practically  straight 
lines;  the  values  for  hygroscopic  moisture  in  the  pulps 
under  the  same  atmospheric  conditions  vary  with  the 
nature  of  the  fibre  and  its  previous  treatment  ;  paper 
which  has  been  dried  at  100°  C.  absorbs  less  than  air- 
dried  paper.  Other  experiments  were  carried  out  in 
an  atmosphere  fully  saturated  with  moisture;  in  these 
it  was  found  that  the  percentage  of  moisture  absorbed  is 
considerably  affected  by  the  absolute  tension  of  the  vapour, 
i.e.,  depends  greatly  on  the  temperature  of  the  saturated 
atmosphere.  The  chamber  n  asao  insulated  1  hal  variations 
in  temperature  did  not  exceed  0-5'  ('.  over  a  period  of 
14  days.  In  a  saturated  atmosphere  the  absorption  of 
moisture  lakes  place  rapidly  at  first  but  i-  continued  over  a 


very  long  p  -riod,  so  that  constant  weight  is  not  attained 
even  in  14  days;  after  17  days  at  18°  C.  bleached  cotton 
hdf-stuff  contained  16-5  per  cent,  of  moisture  and  ground 
spruce  wood  pulp,  22-35  per  cent.  Experiments  on  the 
rate  of  absorption  and  loss  of  moisture  when  pulp  was 
transferred  from  an  atmosphere  at  .10  per  cent,  humidity 
to  one  at  70  per  cent.,  and  then  back  again,  showed  that 
moisture  is  absorbed  more  rapidly  than  it  is  lost  ;  2  hour- 
were  sufficient  for  the  establishment  of  equilibrium 
with  the  moister  atmosphere,  but  on  returning  to  the  drier 
atmosphere,  the  original  weight  was  nut  restored  in  so 
short  a  time. — I.  F.  B. 


Paper  pulp  ;    Apparatus  for  luting  the  degree  of  heating  of 

.     E.    W.    L.    Shark.     Papierfabrikant,    1913,    11, 

1 358. 

A  measured  quantity  of  pulp  from  the  beating  engine 
(50  e.c.)  is  diluted  with  water  to  500  e.c.  and  poured 
into  a  tap  funnel  fitted  with  a  wire  cloth  sieve.  The  tap 
is  then  opened  and  the  volume  of  water  collected  at  equal 
intervals  of  time  (1,  5  or  up  to  30  seconds)  is  noted. 
Curves  plotted  with  volumes  of  water  as  ordinates  and 
time  intervals  a*s  abscissae  then  illustrate  the  degree  of 
fineness  of  the  pulp  and  its  rate  of  draining  on  the  paper- 
machine  wire.  Provided  the  concentration  of  the  pulp 
is  constant,  these  curves  are  comparable  with  each  other 
and  afford  an  indication  of  the  state  of  preparation  of  the 
stuff.  When  the  concentration  of  the  pulp  is  variable,  the 
curves  may  be  corrected  to  a  standard  concentration 
after  a  determination  of  the  dry  substance  has  been  made. 

r.  F.  B. 


Printing   papers  ;     The    "  mineral   sizing  "    of with 

sodium  silicate  and  magnesium  sulphate.     A.  Frohberg 
Wochenbl.  Papierfab.,  1913,  44,  42.50—4252. 

"  Mineral  sizing  "  consists  in  the  production  of  a  colloidal 
precipitate,  generally  by  the  interaction  of  sodium  silicate 
and  aluminium  sulphate,  in  the  paper-pulp.  The  author 
has  attempted  to  substitute  magnesium  sulphate  for  a 
portion  of  the  aluminium  sulphate.  The  use  of  magnesium 
sulphate  alone  as  a  precipitating  agent  for  the  silicate  is 
not  practicable,  on  account  of  the  alkaline  reaction  of  the 
product.  The  best  results  in  respect  of  yield  are  obtain  d 
with  a  mixture  of  the  following  composition  :  SiO,  0*500, 
Na,0  0-517,  MgO  0-337,  Al2O30-0(i7.  S()30-823  part. 
With  these  proportions,  considerably  over  90  per  cent, 
of  the  total  silica,  magnesia  and  alumina  apj>ear  in  the 
precipitate,  but  the  latter  becomes  alkaline.  A  more 
acid  precipitate  may  be  obtained  by  increasing  the 
aluminium  sulphate  until  it  is  equivalent  to  0-134  pad 
A1.203,  but  this  advantage  is  obtained  with  a  loss  of 
magnesium  oxide,  only  i>7)  per  cent,  of  the  quantity 
employed  being  recovered  in  the  precipitate.  The  com- 
bined magnesium  and  aluminium  "mineral  sizing"  may 
be  improved  by  the  use  of  starch  ;  basic  dyest tiffs  are  not 
suitable  for  papers  treated  in  this  maimer,  but  substantive 
dyes  tuffs  may  be  employed. — J.  F.  B. 


Paper    dust    explosion.     Times    Eng.   Supplement,  1013, 

Dec.  3,  21. 

Much  interest  has  been  aroused  iii  France  l>\  M.  Bonn's 
report  upon  an  explosion  of  pa  pet  dust  which  ooourred  at 
a  factory  at  Lille  in  .May  last.     Although  similar  explosions 

of  carbonaceous  dusts,  six  h  as  Hour,  su^ir.  starch,  and 
cork,  have  been  recorded  in  Prance  and  elsewhere,  this 
appears  to  be  the  first  occasion  in  which  paper  dust  has 
been  concerned.  At  flu-  factory  in  question  the  edges  <■( 
paper  rolls  are  ground,  and  the  resulting  dust  j,  collected 
in  a  dust  chamber  which  is  periodically  emptied.  The 
explosion  ooourred  on  one  of  the  oocaaions  of  emptying. 
\  ■  1  tuple  of  the  dual  was  sent  to  the  experimental  station 
at  Lievin  and  tested,  nritb  the  result  that  it  was  shown  to 
be  extremely  inflammable,  and  capable  >>f  producing  an 
explosion  in  a  closed  space  when  mixed  with  air  and 
exposed  t"  flame,  the  degree  "f  inflammability  being  equal 

to  that   of  finely   powdered    I.i.mu  coal,  containing  30  DOT 

cent,   of   volatile   inattei        1 S. .    al-<>  tin-  .1  .    1006,   55.) 
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Patents. 

Fabrics  and  othir    matt  rials  ;     Drying   and   heating . 

\\ .  M  GiWieoor,  Grant  wood,  N.J.     U.S.  Pat.  1,076,976. 

Oct.  18,  1913. 
The  material  moving  in  one  direction  is  subjected  to  the 
action  of  ■  cutrent  of  drying  medium  moving  in  a  counter 
direction  in  such  a  manner  that  the  drying  medium  is 
repeatedly  brought  into,  and  removed  from,  contact  with 
the  material  and,  while  out  of  contact  with  it,  is  heated  to 
restore  the  heat  lost  by  evaporation;  moisture  is  then 
removed  from  the  drying  medium  and  the  latter  again 
- -d  through  the  material  as  before.  When  the  material 
it  sufficiently  dried  it  is  conditioned  by  treatment  with  the 
same  frying  medium  after  the  latter  has  been  cooled  and 
partially  deprived  of  the  moisture  absorbed  by  it. 

I.  F.  B. 


stuff  is  subject  to  a  maximum  vibration  for  a  largo  portion 
of  its  travel.— J.  F.  B. 


Binding  mtdium,  [jrom  cellulose]  for  making  plastic  material 
suitable  for  moulding  or  shaping;  Process  for  manu- 
facturing a .     L.  Grote,  London.     Eng.  Pat.  23,728, 

Oct.  17,  1912. 

Cellulose — e.g.,  cotton-wool — (50  parts)  is  soaked  in  a 
mixture  of  sulphuric  acid,  720,  water,  400,  and  glacial  acetic 
acid,  200  parts  for  from  12  to  20  hours.  The  solution  is 
diluted  with  water,  the  "fluid-like"  cellulose  material 
separated  from  surplus  acid  by  filtration  and  decant ation, 
washed,  dried  and  powdered.  Five  parts  of  the  powdered 
material  are  then  mixed  with  glacial  acetic  acid.  100,  acetic 
anhydride,  100,  acetone,  50,  carbon  tetrachloride  50,  and 
chemically  pure  glycerin,  5  parts.  The  mass  thus  obtained 
may  be  mixed  with  suitable  loading  or  filling  material  for 
moulding  into  the  desired  objects. — E.  W.  L. 

Threads,  filaments   and  the  like  from  cellulose  solutions  ; 

Machines  for  spinning .     P.  Girard,  Lyons,  France. 

Eng.    Pat.    4596,    Feb.    22,    1913.     Under   Int.    Conv., 
Feb  23,  1912. 

In  spinning  artificial  threads  the  strains  produced  by  the 
reciprocating  guide-motion  in  winding  the  threads  on 
bobbins  are  minimised  by  maintaining  the  distance 
between  the  intermediate  guide  and  the  reefing  guide 
tant,  the  intermediate  guide  partaking  of  the  recipro- 
ng  motion  as  one  piece  with  the  reeling  guide.  Friction 
is  also  diminished  by  employing  an  intermediate  guide  of 
triangular  section  with  light  rollers  at  the  points  of  the 
triangle  and  a  reeling  guide  which  is  also  fitted  with  a  light 
rolling  device  at  its  operating  point. — J.  F.  B. 

ylceliulose   plastic   masses;     Process   of   making . 

W.  <;.  Lindsav,  Caldwell,  N.J.,  Assignor  to  The  Celluloid 
.  Hew  York.  U.S.  Pats.  1,076,215  and  1,076,216, 
\  21,    1913. 

Acetyl*  ei.lulose,  soluble  in  acetone,  is  incorporated 
with  ramphor  and  methyl  or  ethyl  alcohol,  the  proportion 
Jeohol  being  about  1 — 1-5  times  that  of  the  camphor 
and  0-5  that  Of  the  aeetylcellulose.  When  ethyl  alcohol 
is  Mad,  the  mixture  is  heated. — J.  F.  B. 

C'llulo*'   format?   solutions  ;     Process  for  preparing . 

rnationale  Celluloeeeeter-Gee.  m.  b.  H.     Ger.  Pats. 
f  and  266,911,  Jan.  6,   1913. 

(\.)  BoUrTlOII  of  mono-  or  polyhydric  phenols  are  used  as 
sohrents  for  eeHaloM  formate.     (2.)  A  solution  of  chloral 
hydrate  or  a  chloral  elkyloxkle  (alooholate)  ia  used 
B. 


r  .       Maiujarhiri     of 


•I     Lewthwaite,    Oregon, 
I    -  A       Bag    Pat.  2.-»,2H.-{,  Nov.  4,  19)2. 

Tut:  sbake-fraaM  of  the  machine  is  court racted  m  tu<> 

with    primary    and  ry    pivotal    bearings 

whi'h  *r»  ro<  i  |y.     The  first  lection  of  <h<- 

frame  with  the  breast  roB  receive*  a  uniform  lateral  shako 
•  hf  'i irt h.  whilnt  the  sc<  ond  section,  supported 

M  end    •  econdary   pivotal   lx:aring  .'ii'l   ;it    tin- 

other  »-nd  by  iaod  bearinga,  receive!  ■  gradually  diminish - 
-hake.    The  sorondsry  bearing  ii  situated  home  di 
f*  .  m  advance  of  the  breast  roll,  ■<<  that  tin- 


Paper  pulp  or  any  liquids  containing  matter  in  suspension  ; 

Centrifugal  strainers  for  straining .     H.  N.  Foamier 

and   B.   Geen,   London.     Eng.    Pat.    25,849,   Nov.    11, 
1912. 

In  centrifugal  straining  apparatus,  more  particularly  of  tho 
type  which  consists  of  a  pair  of  co-axial  drums,  the  inner 
of  which  forms  tho  straining  screen,  the  reversal  of  the 
flow  of  pulp  through  the  screen  for  the  purpose  of  keeping 
the  slits  clear  is  produced  by  means  of  stationary  baffles 
arranged  both  inside  and  outside  the  revolving  drum 
forming  the  screen  and  in  close  proximity  thereto. — J.  F.  B. 

Sulphite   pulp    process ;     Reclaiming    system    in    a 


C.  B.  Thorne,  Hawkesbury,  Ont.,  Canada.     U.S.  Pat. 
1,076,078,  Oct.  21,  1913. 

The  upper  end  of  the  digester  is  connected  with  a  receptacle 
having  a  gas  outlet  at  its  upper  end  and  a  liquor  outlet 
at  its  lower  end ;  the  gas  outlet  is  connected  with  a  con- 
denser and  the  liquor  outlet  with  a  cooler  and  pump.  Two 
fresh-liquor-making  towers  are  also  provided,  the  pump 
being  arranged  to  discharge  liquor  into  the  top  of  one  of 
them,  whilst  gas  is  conducted  from  the  condenser  into  the 
bottom  of  tho  other. — J.  F.  B. 

Paper-pulp  ;   Apparatus  for  bleaching .     E.  D.  Jeffer- 
son, Boston,  Mass.     U.S.  Pat.  1,077,883,  Nov.  4,  1913. 

The  apparatus  consists  of  a  kier,  a  tank,  a  pipe  connecting 
the  bottom  of  the  tank  with  the  bottom  of  the  kier  and 
another  pipe  leading  from  the  bottom  pipe  to  the  top  of 
the  kier.  Bleaching  liquor  is  blown  by  means  of  com- 
pressed air  from  the  tank  into  the  top  of  the  kier  and  the 
liquor  is  forced  through  the  pulp  in  the  kier  back  into 
the  tank.  Valves  controlled  by  the  level  of  the  liquid,  are 
provided  for  operating  the  opening  and  closing  of  the  air 
and  liquor  pipes  in  the  required  order. — J.  F.  B. 

Sulphite-cellulose  ;    Process  for  removing  resin   from    un- 
bleached   .     Aflenzer   Graphit-    u.    Talksteingewcrk- 

schaft  G.  m.  b.  H.     Ger.  Pat.  265,260,  Dec.  1,  1912. 

After  the  liquor  has  been  blown  off,  the  pulp  is  washed 
and  then  mixed  with  a  suspension  of  talc  or  asbestos 
dust,  or  a  mixture  of  both,  preferably  together  with 
some  petroleum,  and  hoatod  in  the  boiler  under  a  low 
pressure,  after  which  it  is  contrifuged  and  washed. — T.  F.  B. 

Sulphite  -cellulose   waste   lyes ;     Process  for   obtaining   the 

organic    and    inorganic    constituents    of .     R.     W. 

Strehlenert.     Ger.  Pat.  266,096,  Aug.  9,  1912. 

The  sulphurous  acid  in  the  waste  liquors  is  oxidised  by 
heating  in  an  autoclave  to  a  high  temperature  under 
pressure,  in  presence  of  air  or  oxygen,  whereupon  tho 
sulphuric  acid  formed  precipitates  the  lignin-substancee. 
Before  the  oxidation  process,  a  soluble  acid  salt,  such  as 
sodium  bisulphate,  may  be  added  to  tho  waste  lye.  The 
precipitated  substance  may  bo  used  as  a  fuel,  having  a 
calorific  value  of  6000— 7000 Cals.  It  is  stated  that  tho 
solution  which  remains  is  so  free  from  solids  that  it  can  be 
safely  run  into  any  drain  or  stream. — T.  F.  B. 

Sulphite-cellulose  waste  lyes  ;    Process  for  rendering 

innocuous.     R.  Blochmann.     Ger.  Pat.  266,112,  July  7, 
1912. 

The  hot  waste  lyes  containing  sulphurous  acid  arc  treated 
with  a  metal,  such  as  iron  or  zinc,  and  a  sufficient  quantity 
of  cal<  iuin  carbonate,  or  lime  or  other  base  to  combine  with 
the  free  acid.     This  treatment  results  in  the  reduction  of 

the  sulphur  dioxide  to  hydrogen  sulphide,  which  combinei 
with  the  iron,  forming  sulphide;  the  sulphurous  acid  is 
recovered  from  this  by  roasting. — T.  P.  B. 

Fihrous  matter  ;    I'rnrmx  of,  and  apparatus  for,  separating 
from  admixed  p'trliilcs  and  adhering  matter.     J.  •). 

Went,  Delft,  P.  M.  EL  L.  Collee,  and  J.  M.  Egmond, 

Rotterdam,     Eng.  Pat.  24,057,  Oct.  21,  1912. 

See  Fr.  Pat.  449,059  of  1912 ;  this  J.,  1913,  482.— T.  F.  B. 
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Solutions    of    carbohydrate    esters,    especially    pyroxylin ; 

Method  of  obtaining .     E.   C.   R.   Marks,   London. 

From  E.  I.  du  Pont  de  Nemours  Powder  Co.,  Wilming- 
ton, U.S.A.     Eng.  Pat.  22,622,  Oct.  4,  1912. 

See  Fr.  Pat.  449,607  of  1912 ;  this  J.,  1913,  509.— T.  F.  B. 


Celluloid   and    like    compositions  ;     Manufacture    of . 

E.  C.  R.  Marks,  London.  From  E.  I.  du  Pont  de 
Nemours  Powder  Co..  Wilmington.  U.S.A.  Eng.  Pat. 
22,623,  Oct.  4,  1912. 

See  Fr.  Pat.  449,606  of  1912  ;  this  J.,  1913,  508.— T.  F.  B. 


Artificial  silks  and  a  celluloid  like  product  ;    Manufacture 

of .     C.  Schrager,  London,  and  R.  D.  Lance,  Livry, 

France.     Eng.   Pat.   8283,   April  8,   1913.     Under  Int. 
Cod  v.,  April  9,  1912. 

See  Fr.  Pat.  453,052  of  1912 ;  this  J.,  1913,  785.— T.  F.  B. 


Viscose  ;     Process  for  making  artificial  moulded  products 

from .     B.  Borzvkowski.     Fr.  Pat.  459.125,  May  23, 

1913.     Under  Int.  Cony.,  Dec.  21,  1912. 

See  Eng.  Pat.  12,090  of  1913 ;  this  J.,  1913,  975.— T.  F.  B. 


Process  for   making   acid-resisting   material  for  filters   or 
diaphragms.     Fr.  Pat.  456,524.     See  I. 


VL— BLEACHING  ;  DYEING;  PRINTING; 
FINISHING. 

Alizarin   Red   dyeing.     R.    Haller.     Kolloid-Zeits.,    1913, 
13,  255—264. 

The  author  discusses  the  process  of  dyeing  Alizarin  Red 
from  the  colloid-chemical  point  of  view.  Calcium  alizarale 
and  aluminium  alizarate  (Liechti  and  Suida,  this  J.,  1885, 
587)  were  dissolved  in  ricinoleic  acid  and  the  yellowish- 
orange  and  light  red  solutions  were  found  to  be  of  a 
colloidal  character  when  examined  ultramicroscopically. 
A  mixture  of  calcium  and  aluminium  alizarates,  or  a 
mixed  calcium-aluminium  alizarate,  when  dissolved  in 
ricinoleic  acid  gives  a  deep  red  solution  of  a  bluish  tinge, 
and  examination  of  the  absorption  spectrum  indicates 
that  a  different  substance  is  present,  not  merely  a  mixture 
of  the  coloured  calcium  and  aluminium  compounds.  The 
formation  of  Alizarin  Red  on  the  fibre  is  considered  to  be 
due  to  the  combination  of  colloidal  aluminium  hydroxide 
with  the  alizarin,  and  solution  of  the  resulting  aluminium 
alizarate  and  of  calcium  alizarate  in  the  ricinoleic  acid  or 
polyricinoleic  acids  formed  by  the  decomposition  of 
Turkey-red  oil  on  drying  the  oil-prepared  material.  The 
brightening  of  the  red  produced  by  the  steaming  process 
is  attributed  to  an  increase  of  the  degree  of  dispersion  of 
the  calcium-aluminium  alizarate  in  the  melted  fatty 
material.     (See  also  this  J.,  1913,  81.)— A.  S. 


Chrome  mordant  generated  in  the  presence  of  the  printing 
colour.  A.  Scheurer.  Sealed  Note  No.  1398,  June  22, 
1903.  Report  thereon  by  C.  Holzach.  Bull.  Soc.  Ind. 
Mulhonse,  1913,  83,  654—658. 

A  mixture  of  a  soluble  chromatc  and  glucose  is  applied 
to  the  fibre  and  on  steaming  green  chromium  oxide  in- 
formed. The  mixture  is  stable  and  mordant  dyestuffs 
can  be  applied  along  with  it.  The  repor!  states  that  the 
process  anticipates  Gcr.  Pat.  203,131  (this  J.,  1908,  1202). 
Tho  suitability  of  a  number  of  mordant  dyestuffs  for 
printing  along  with  chromatee  has  been  investigated. 
The  chief  advantage  of  the  chromatc  method  of  mordanting 
is  that  neutral  or  alkaline  solutions  can  be  used,  » hu ~ 
permitting  of  tho  use  of  chalk  or  analogous  resists  under 
Aniline  Black. — J.  B. 


Paramine  Brown,  shaded  by  means  of  chrome  colours. 
J.  Heilmann  et  Cie.  and  M.  Battegay.  Sealed  Note 
No.  1856,  Aug.  31,  1908.  Report  thereon  by  H.  Schmid. 
Bull.  Soc.  Ind.  Mulhouse,  1913,  83,  658—661. 

The  Paramine  Brown  mixture  is  printed  as  usual  and 
along  with  it  a  chrome  mordant  (e.g.,  chromium  lactate) 
and  a  colour  capable  of  being  fixed  by  chromium  salts 
(e.g.,  Alizarin  Yellow  R,  Persian  berries,  etc.).  Tho 
chromium  salts  do  not  injuriously  affect  the  development 
of  the  brown.  The  report  states  that  the  modern  method 
of  shading  Paramine  Brown  is  by  means  of  Fuscamine. 

B. 


Paramine  Brown,  shaded  by  means  of  ohydroxynitroso  or 
oquinoneoxime  dyestujfs.  J.  Heilmann  et  Cie.  and 
M.  Battegay.  Sealed  Note  No.  1936,  Oct.  9,  1909. 
Report  thereon  bv  H.  Schmid.  Bull.  Soc.  Ind.  Mul- 
house, 1913,  83,  661—665. 

Dyestuffs  of  the  classes  mentioned  in  the  title  can  be 
incorporated  in  the  ordinary  oxidation  mixture  for 
Paramine  Brown,  and  a  wide  degree  of  shading  is  possible 
by  the  use  of  different  mordants,  for  example  NaphthineS 
(the  bisulphite  compound  of  nitroso-/S-naphthol)  gives 
red,  yellow  and  green  shades  with  chromium,  nickel  and 
iron  mordants  respectively.  The  report  refers  to  Bistre  T, 
produced  by  steaming  a  mixture  of  nitroso-^-naphthol  and 
p-phenylcnediamine  on  the  fibre,  described  by  C.  Schoen, 
in  a  sealed  note  dated  Oct.  23,  1902. — J.  B. 

Red  lakes  ;  Printing  fast on  wool  and  silk.     Soc.  pour 

Tlnd.  Chim.  a  Bale  and  E.  Kopp.  Sealed  Note  No.  717, 
Dec.  27,  1892.  Report  thereon  by  C.  Favre.  Bull. 
Soc.  Ind.  Mulhouse,  1913,  83,  650—651. 

The  barium  lake  of  the  disazo  dyestuff  from  nitro benzidine, 
salicylic  acid  and  1.4-naphtholsulphonic  acid  is  printed 
with  gum  and  steamed  for  one  hour.  The  report  states 
that  the  shade  obtained  is  a  Uttle  faster  to  soap  but  a 
little  less  bright  than  that  obtained  by  means  of  tho 
ordinary  Ponceaux. — J  B. 

Alizarin  Red  ;   Coloured  discharges  on with  developing 

colours.  M.  Freibergcr.  Sealed  Note  No.  1019,  March 
11,  1898.  Report  thereon  by  P.  Binder.  Bull.  Soc. 
Ind.  Mulhouse,  1913,  83,  651—653. 

The  diazotisable  dyestuff  (e.g.,  Diamine  Azo  Blue  R)  is 
printed  on  the  Alizarin  Red  ground  together  with  caustic 
soda,  steamed  for  5  minutes  at  99° — 100°  C,  diazotised 
and  developed  with  /J-naphthol.— J.  B. 

Metallic  powders  [on  textiles]  ;  Note  on  the.  printing  of . 

J.  Frossard  and  C.  Rcbert.  Bull.  Soc.  Ind.  Mulhouse, 
1913,  83,  648—649. 

In  Stephan's  process  for  printing  metallic  powders  phenol 
and  fonmldchydo  are  used,  together  with  Scricose  (acetyl- 
celluloso)  as  a  thickening  agont,  and  Battegay  (this  .!.. 
1913,  422)  considers  that  fixation  is  due  to  the  formation 
of  a  resinous  condensation  product  of  phenol  and  form- 
aldehyde.     The  authors  have  found  that  t  lie  formaldehyde 

may   be  dispensed   with   and   that  "- sericose  "    is   a    l- 1 

fixing  agent  in  itself.  The  paste  is  made  up  with  a  mix- 
ture of  phenol,  alcohol  and  acetone  as  solvents.  The 
prints  are  perfectly  fast  and  tho  process  has  been  in  BW 
since  1911.— J.  B. 


Patents. 
Cotton  for  dytm'j  a  nd  hit  tuh  ing  ;    Pro*  I  M  tot  pn  jxtring . 

A  J.  Dronsfield,  Assignor  to  K.  L.  Marim.  Providence, 

R.I.      US.    Pat.    1,077,963,   X"\.  4.   1913. 

Cotton  from  the  bate  is  beaten  up.  the  loon,  noa  parallel 
fibres  an-  formed  into  a  lap  of  uniform  density,  a  number 
of  lap-  are  superposed  upon  each  other  with  a  spraj  of 
moisture  between  'he  surfaees  in  sontaot,  in  mofcawaj 
that  the  moisture  will  not  interfere  with  the  diffusion  of 
the  dye  through  the  ma  iff  the  compound  lap  is  com] 
then  dyed  or  bteaohed.     .1.  F.  B. 
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PmmnUng  machine  ;    Impregnating  with   reduced   rat  dyes 

and  other  frothy  liquor*  on    the   tissue   printing  or . 

A.    &ngg,  Fratte   di    Salerno.    Italy.     Eng.    Pat.    7647, 
March  SI,  1913.      Under  Int.  Conv..  Deo.  5,  1012. 

Is  i  padding  machine  for  dealing  with  frothy  liquors 
.  reduced  vats)  the  upper  rubber  squeezing  roller  is 
mounted  obliquely  over  the  lower  brass  roller  instead 
of  vertically  above  it.  The  squeezing  surface  is  thus 
brought  close  to  the  surface  level  of  the  liquor. — J.  P>. 

Fabrics;     Dyeing    and    preserving    textile 


-.     F.     T. 

Sehcut/.    kalmar.   Sweden.      Eng.    Pat.   8(587,   April   12, 

1913. 

Tmk  fabric  {e.g.,  fishing  net)  is  immersed  in  a  solution  of  a 
metallic  ^alt  immediately  after  dyeing,  and  without 
rin»m<_'.  the  alkali  left  in  the  fabric  from  the  dyebath 
■■ting  to  tix  a  certain  Amount  of  metal  as  an  insoluble 
compound.  The  method  is  applicable  only  to  such 
dvestuffa  a-  arc  unaffected  by  metallic  salts. — J.  B. 


etc.,  and  also  made-up  goods.     The  concentration  of  the 
acid  should  be  at  least  20  per  cent. — T.  F.  B. 

Bleaching  fibrous  materials  ;  Process  for  ■ 


Dyeing    machine.     YV.    McK.    Morns.    Bordentown,  N.J. 

U.S.  Pat.  1,076,305,  Oct.  21.  1913. 
Thk.  yarn  is  hunt  in  the  dye-vat  on  sticks  of  oval  cross- 
x'.tion.    supported    l>etween     an     upper    and     a    lower 
horizontal  wall  of  round  sticks,  spaced  apart  to  allow  of 
circulation  of  the  dye-liquor. — J.  B. 

■iij    yarn    in    hunks,  fabrics,    etc.  ;     Machine  for- . 

\V.  Behlbach.     Fr.  Pat.  459,196,  June  13.  1013.     I'nder 
Int.  Conv.,  June  14.  1012. 

Thk  material  to  be  dyed  is  placed  in  a  cage  which  can  be 
raNcd  from  or  lowered  into  the  dye-vat.  The  cage  is  made 
to  tit  as  closely  as  possible  to  the  sides  of  the  vat,  and  the 
material  is  so  arranged  in  the  cage  that  the  whole  acts 
as  a  kind  of  piston,  in  constantly  agitating  the  liquor. 
Wh'-n  hanks  are  to  be  dyed,  they  are  hung  obliquely  in  the 
The  machine  may  consist  of  two  vats,  the  cages 
l»eini!  —apfindnd  from  opposite  ends  of  a  beam,  so  that 
on*-  is  raised  whilst  the  other  is  lowered. — T.  F.  B. 

bid    dye.   animal  and  vegetable  fibres  directly 

orange  or  red-brown  shades;    Process  for  preparing . 

A.  and  B.  Lederer.     Ger.  Pat.  264,915,  March  15,  1913. 

Fibres  are  dyed  orange  or  red-brown  shades  in  eolations 
prepared  by  heating  with  alkalis  compounds  of  the 
rurfuraiu  group,  especially  furfural:  the  fibres  may  be 
subsequently  soured!  The  shade  and  depth  of  the  dyeing 
depend-,  on  the  method  rd  preparing  the  bath,  viz.,  time 
of  heating;  concentration,  and  nature  of  alkali.  The 
colouring  matter  is  precipitated  from  the  solutions  by 
acids.  Th<-  hot  dye-baths  dye  wool  and  silk  without 
mordant,  j   eotton  m  also  dyed,  but  in  fainter  shades. 

— T.  F.  B. 

F/efl  "    the  fibre,    [by    means   of  azo   dyeslufjs]  ; 

Process  for  pro'lm  ing      — .     Farbwcrkc  vorm.  Meister, 
LOOM,  un<l  Brftning.     Ger.  Fat.  264,916,  July  30,  1912. 

Thk  ibre  i-  impregnated  with  a  L-aryl-3-methylpyraxolone 
and  developed  by  means  of  diazotised  4-chloio-3-amino-]  - 
toluene.  (  l.ar  yellow  shades,  fast  to  washing,  light, 
and  chlorine,  are  obtained.— 'J'.  F.  B. 

//.,.     •,     with  a  o  dyestujfs]  ;  Process  for  producing  fast . 

Farbwerke  ronn.  Meister,  Lucius,  and  Priming.     0c  • 
24,  March  13,  1912. 

Wimj  ited  with  a  suitable  amino-componnd, 

diazotised,  and  the  colours  developed  with  di-l-aryl-5- 
pyrazolones,  obtained  by  reducing  tetrazo  compounds  of 

aromatic  diamine-  t«,  hydrazines  and  condensing  tie  e 

with     i  ketone  I       '      hades    are    -Mid    to    li 

produced.     T.  V.  }',. 

■  bn  fast  to  robbing,  >"ii>,    and  washing; 
I'r,,,,*    f„T    producing .    J.     Weller.    Gkir,     Pat. 

March  9.    |012 

Tnr.  Bbre  is  impi  with  a  cold  sohrtiOTJ  of  a  dyestoff 

in  s  concentrated  or  nomewhal  diluted  volatile  organic 

I,  and  th'  •  is  allowed  to  evaporate.    Theproc< 

saay be appfied to  the  colouration  of  -kin*,  hair-,  leathers, 


-.     Luftbleiehe 
Ges.  m.  b.  H.     Fr.  Pat.  459,209,  June  13,  1913. 

Ske  Ger.  Pat.  262,047  of  1912  ;  this  J.,  1913,  824.— T.  F.  B. 

Velvet,  plush,  and  other  malt  rials  used  in  tapeshy  and  for 

like  purposes;     Process  for   rendering imp*  rateable 

to  dust.     J.  Mendess.      Fr.  Pat.  459,048,  June  10,  1913. 

See  Eng.  Pat.  12,128  of  1912  ;  this  J.,  1913,  360.—  T.  F.  B. 


VII.— ACIDS;  ALKALIS;   SALTS;   NON- 
METALLIC  ELEMENTS. 

Sulphur    production    in    Sicily.     Oil,    Paint,    and    Drug 
Rep.,  Nov.    10,  1913.     [T.R.] 

According  to  the  report  of  the  Compulsory  Sicilian 
Sulphur  Combine  for  the  sixth  working  year  from  August  1, 
1911,  to  July  31,  1912,  the  total  production  of  sulphur  was 
366,457  tons,  against  391,908  tons  in  1910-11.  This 
decrease  is  due,  in  part,  to  the  closing  of  16  mines.  The 
total  exports  amounted  to  447,638  metric  tons  in  1911-12 
against  445,584  metric  tons  in  1910-11,  while  the  stock  on 
hand  on  July  31,  1912,  was  444,381  metric  tons.  France 
took  112,897  tons  ;  Italy,  72,686  ;  Austria,  37,265  tons  ; 
Germany,  28,869 ;  Sweden,  25,339  ;  Russia,  22,838  ; 
and  England,  20,674  tons.  Sales  for  future  delivery  made 
during  the  working  year  amounted  to  526,767  tons.  The 
total  production  during  the  first  six  months  of  1913  is 
given  at  164,947  tons,  while  the  exports  during  the  same 
period  amounted  to  263,585  t^ns,  and  the  stock  on  hand 
on  June  30,   1913,  was  346,760  metric  tons. 


Boric  acid;    Titration  of .     E.   B.   R.   Prideaux.     Z. 

anorg.  Chem.,  1913,  83,  362—368. 

Following  the  work  of  Friedenthal  and  Salm  (Z.  Elektro- 
chem.,  1907,  13,  128)  on  indicators,  the  author  employs 
"  tropaolin  O  "  (sodium  p-bonzene-azoresorcinolsulphonate) 
for  the  direct  titration  of  boric  acid  without  the  addition 
of  mannitol  or  of  glycerin  (see  this  J.,  1904,  699).  Soda 
is  fiist  neutralised  by  standard  hydrochloric  acid  in  the 
presence  of  methyl  orange  or  p-nitrophenol,  excess  of 
sodium  chloride  not  materially  interfering  with  the 
accuracy  of  the  method.  The  indicator  is  introduced 
as  a  0-04  per  cent,  solution.  The  method  is  recommended 
for  the  estimation  of  boric  acid  in  the  commercial  acid 
and  in  alkali  borates. — H.  H.  S. 


Alumina  ;    Determination   of 
mann 


-»«  bauxite.     W.   Traut- 
Z.  angew.  Chem.,  1913,  26,  702—703. 

Half  a  gram  of  the  finely  crushed  bauxite  is  fused  with 
-odium  peroxide  and  a  small  amount  of  sodium  carbonate. 
The  melt  is  dissolved  in  as  small  a  volume  of  water  as 
possible  and  filtered  into  a  graduated  500  c.c.  flask.  The 
filter  is  incinerated,  the  ash  ground  in  an  agate  mortar, 
and  the  fusion  repeated.  The  molt  is  dissolved  and  added 
to  the  fust  solution.  The  volume  is  made  up  to  500  c.c. 
and  an  aliquot  portion  filtered,  strongly  acidified  with 
hydrochloric)  acid,  carefully  neutralised  with  ammonia, 
boiled,  and  filtered  under  pressure.  The  precipitate  is 
washed  once  with  faintly  ammoniacal  ammonium  nitrate 
lolution,   rinsed    hack,   dissolved   in   excess  of  nitric  acid, 

re  precipitated  with  ammonia,  and  collected  on  the  filter 

previously  used.     It  is  washed  a  few  times  with  the  above 

olution,  and  before  igniting  strongly,  treated  with  2  c.c 

..f  hydrofluoric  and   15  drops  of  sulphuric  acid.      After  \h<- 

acids  are  driven  off,  the  residue  is  strongly  heated. — W.R.8. 

l,t,d  softs  ;   Double  decomposition  of  sparingly  sol  abb  — —. 
F.  Auerbach  and   &  Pick.  Z.  Klcktrochem.,  1913,  19, 

827-    831. 
U'HKN  lead  Oai  I" 'i  all-  is  1 1  eat  (d  with  pot  a,-,-  iiim  .  ai  l"i  ale 

t  he  reversible  reaction 

&FbCO,+X1CO,+2H,OC  2PbCO„Pb(OH),+2KHOOi 
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takes  place.  At  a  given  temperature  the  concentra- 
tion of  potassium  (K)  plotted  against  the  equivalent 
percentage  of  £  COs  (i.e.  at  0  per  cent.  £  C03  the 
solution  contains  only  KHC03,  at  100  per  cent,  only 
K2C03)  gives  a  smooth  curve  for  .solutions  which  are  in 
equilibrium  with  both  normal  and  basic  lead  carbonate. 
With  sodium  carbonate  the  equilibrium  is  complicated 
by  the  formation  of  a  third  solid  phase 

3PbC03,  Pb  (OH)2,  Na2C03. 

The  three  solids  can  coexist  when  the  solution  is 
about  0-08  N  with  regard  to  sodium,  which  Is  present 
to  about  65  per  cent,  as  carbonate  and  to  35  per  cent,  as 
bicarbonate.  Normal  lead  carbonate  cannot  exist  in 
contact  with  pure  sodium  carbonate  at  any  concentration. 
If  sodium  sulphate  is  also  present  the  results  can  only  be 
represented  graphically  by  a  solid  triangular  diagram. 
This  shows,  for  instance,  that  if  lead  sulphate  be  added  to 
0-1  A'-sodium  carbonate,  white  lead  is  first  formed.  (It  is 
in  fact  an  excellent  laboratory  method  of  obtaining  pure 
white  lead  to  digest  lead  sulphate  with  excess  of  dilute 
sodium  carbonate.)  On  adding  more  lead  sulphate  the 
white  lead  is  converted  into  the  double  salt,  and  finally 
into  normal  carbonate.  In  none  of  the  systems  studied 
was  lead  sulphate  a  stable  phase  and  it  can  only  be  formed 
in  presence  of  free  carbonic  acid,  according  to  the  following 
equation : — 

PbC03+Na2S04+C02  +  H2O^PbS04+2NaHC03. 

Similar  experiments  with  lead  chromatc  and  alkali  car- 
bonates gave  somewhat  different  results.  Owirg  to  the 
great  insolubility  of  normal  and  basic  lead  chromates,  they 
are  stable  over  a  very  large  range  of  concent  rat  ie  ns  for  the 
solutions,  and  the  carbonates  are  only  stable  in  a  small 
region  where  the  solution  is  poor  in  chromate. — W.  H.  P. 

Lead  in  bismuth  subnilrate and  carbon  ate  ;  Detection  of- 


G.    Guerin.     J.    Pharm.    Chim.    1913,    8,   422—424. 

In  order  to  detect  lead  in  bismuth  subnitrate,  10  grins. 
are  boiled  for  3  minutes  with  50  c.c.  of  a  5  per  cent,  solution 
of  ammonium  nitrate.  AVhen  cold,  the  filtrate  is  tested 
by  a  few  drop«  of  potassium  chroma! c  solution.  For  the 
carbonate,  10  grms.  arc  boiled  with  100  e.e.  of  a  5  per  cent, 
solution  of  ammonium  nitrate,  till  the  volume  is  reduced  to 
30—40  c.c,  when  the  whole  is  evaporated  to  dryness  on 
the  water  bath.  100  c.c.  of  water  are  added  to  the  residue, 
and  the  mixture  boiled  again  till  the  volume  is  about  40  c.c, 
when  it  is  cooled  and  filtered.  The  filtrate  is  tested  with 
potassium  chromate  solution.  1  mgrm.  of  lead  as  sulphate, 
carbonate  or  arsenate  can  be  readily  detected. — F.  Shdn. 


Silicates  ;   Hydrothermal  formation  of - 


■.  P.  Niggli  and 
G.  W.  Morey.  Carnegie  Inst..  Washington,  Geophys. 
Lab.,  Kept.  17.     Z.  anorg.  Chem.,  1913,  83,  369—416. 

An  essay  on  the  hydrothermal  synth(  sis  of  silicate  s,  that  is 
their  formation  by  the  action  of  steam  on  the  components 
at  high  temperature  and  pressure.  It  is  accompanied 
by  a  bibliography,  and  an  index  to  minerals,  of  81 
papers  arranged  in  chronological  order,  beginning  from 
Schafhautl's  preparation,  in  1845,  of  crystalline  quartz 
by    heating   gelatinous   silica   with    water. — H.  H.  S. 


Carbon  dioxide  ;   Action  of on  boron  sulphide.     N.  D. 

Costeanu.      Comptes  rend.,  1913,  157,  934—935. 

The  action  of  carbon  dioxide  on  boron  sulphide  is  similar 
to  its  action  on  silicon  sulphide  (this  •!.,  1913,  T.iO).  Boric 
anhydride  is  formed,  wit]  deposition  of  sulphur  and 
evolution  of  carbon  monoxide  according  to  the  equation  : 
BjS3+3COj=P»203+3CO+3S.  The'  reaction  commences 
feebly  at  300°  C.  anel  is  retardi  d  by  formation  of  lay<  is  of 
boric  anhydride  on  the  surface  of  the  sulphide.  At  the 
temperatures  used,  i.e.,  up  to  650°  ('.,  boron  trisulphide 
showeel  no  signs  of  volatilisation.  The  preliminary  pre'- 
paration  of  the  sulphide  was  effected  bj  passing  ■  mixture 
of  hydrogen  and  hydrogen  sulphide,  in  the  proportion  of 
4:1.  over  boron  in  a  porcelain  tube  heated  to  1500°  C. 
Dull  white  crystals  about  1  cm.  long  were  thus  obtained. 

— H.  H.  S. 


Radium  industry  in  the   United  States.     E.  H.   Heinrichs. 
-Min.,  and  Eng.  World,  Nov.  8,  1913.     [T.R.] 

The  Stanelard  Chemical  Co.,  of  Pittsburgh,  owns  the 
largest  carnotite  deposits  in  the  we>rld  ;  the  mines  in 
Colorado  cover  an  area  of  1100  acres.  About  1  grin,  of 
radium  per  month  is  being  pre)duced  by  the  company. 

New  method  for  preparing  realgar,  and  a  source  of  error  in 
the  separation  of  arsenic  and  tin.  Caron  and  Raquet. 
Set  XXIII. 

Radwd  mi  nt  <  as  indicators  in  analytical  chemistry.  [Deter 
ruination  of  the  solubility  of  lead  chromate  and  sulphide. 
Paneth  and  Yon  Hevesy.     See  XXIII. 

Patents. 

Phosphoric  acid  from  natural  phosphates ;  I\ociss  for 
separating— — .  M.  M.  HafT,  Assignor  to  T.  L.  Willson, 
Ottawa.  Canada.  U.S.  Pats.  1,076,497  and  1,076,499, 
Oct.  21,   1913. 

(1)  One  hundred  parts  of  natural  phe)sphate  and  60  parts 
of  a  non-felspathic  aluminium  silicate  are  fused  in  an  electric 
furnace,  anel  the  volatilised  phosphoric  aciel  is  recover*  el. 

(2)  Sufficient  excels  of  free'  silica  to  prevent  vapeiri-ation 
of  lime,  is  used  instead  of  non-felspathic  aluminium  silicate. 

—O.  R. 

Acids  ;    Pn paration  of  inorganic from  their  salts  by 

heating  in  presence  of  silicic  acid.     E.  Nat  he).     Ger.  Pat. 
265,835,  Sept.  7,  1912. 

A  MIXTURE  of  equivalent  proportions  of  the  salt  anel  of 
silica  with  a  small  quantity  of  water  is  heated  in  an  auto- 
clave.    The   reaction   is  complete  at  from  600° — 800°  C. 

— A.S. 


Alkali  salts;    Apparatus  for  tin   electrolysis  of - 


with 


the  aid  of  a  movable  mercury  cathode.  Bosnische  Elektri 
zitats-A.G.     Ger.  Pat.  265,414,  March  19,  1912. 

In  apparatus,  e.g.,  e>f  the  KeUner  type,  in  which  a  single 
bath  is  divided  intoanoele  and  cathode  compart  mentsand  in 

which  the  mercury  is  cause  el  to  circulate-  by  means  of  gas 
or  liquid  under  pressure,  claim  is  maele  fe>r  disposing  the 

circulating  device  outsiele-  the   hath. — A.  S. 

Ammonia -soda  ;    Distillation  process  for  the  manufacture  of 
.     R.  Tinini.     Ger.   Pat.  265,686,  Oct.  10,  1912. 

The  ammemiacal  liquor  passes  through  a  eoil  in  the  lower 
part  e>f  the  condenser,  thene-e'  tei  the  elist  filing  column  in 
which  the  free  or  loosely  combined  ammonia  is  expelled 
and  finally  te>  the<  still  where  it  is  distilled  with  lime. 
The  condensed  water  freun  the  condenser  is  used,  whilst 
still  hot,  for  slaking  the  lime,  anel  the  vapours  from  the 
slaking  vessel  pass  to  the  upper  pari  of  the  eli-tilling 
column,  miring  with  the'  vapenirs  evolved  therein  anel 
passim:  em  to  the  condenser.-    A.  S. 

Common   salt  :     Manufactltrt    of .      International   Salt 

Co.,  Ltd.,  London,  A.  \V.  Brown,  Belfast,  J.  H.  Webster, 
Carrickfergus,  Ireland,  and  A.  <;.  Sal  mon,  London. 
Eng.  Pat.  17,300,  July  25,  1012. 

Salt  is  melted,  cooled  anel  stirred  and  whilst  partially 
cooleel  but  still  liquid,  is  introduced  into  a  revolving  pan. 
Whilst  the  latter  revolves,  a  stationary  rake  is  lowen  d  into 
it,  which  stirs  and  break-  up  the  cooling  salt,  so  that  it 
solidifies  in  a  granular  form.  The  cooled  salt  may  be 
removed  by  means  of  a  scoop,  which  can  be  introduce  d  into 
the  revolving  pan  bo  a-  to  empty  the    .mi.  automatically. 

—O.  H. 

Nitrates  [from  caliche] ;   Extraction  of ■  ELL  Bulmaa, 

11.  F.  K    Picard,  and  W.  Broadbridge,  London.     Fjig. 

Pat.  23,591,  "•  i.  15,  1918. 
The  crude  material  ii  ground  and  classified  in  a  .old. 
saturated  solution  of  oahchc,   whereby  sjlvtiofl   is  pre 

vented.  The  treatment  may  be  effected  in  ."  rotary 
grinder,  such  as  a  tube  nidi,  provided  with  doors  for  the 
removal    of   earthy    anil    -tony    matter.      The   '  on<  entratc 
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obtained  is  then  treated  with  hot  liquor  in  a  scries  of 
mixers,  suitably  heated  so  as  to  effect  progressive,  differ- 
entia] solution  of  the  nitrates,  whilst  keeping  common  salt 
undissolved  as  much  as  possible.  The  pulp,  after  the 
treatment  with  hot  liquor,  is  subjected  to  vacuum  filtra- 
tion, the  filter  being  enclosed  in  a  chamber,  which  is 
maintained  at  a  temperature  sufficient  to  prevent  crystal- 
lisation of  -alts  in  the  tilter.  The  hot  liquor  from  the  filter 
is  passed  to  crystallisation  tanks,  from  which,  after 
ration  of  nitrate  crystals,  the  mother  liquor  is  returned 
to  the  solution  mixer. — O.  B. 


Aluminium  sulphate  :  Method oj  preparing 


-.     H.F.  I). 

Schwann,   Belleville.  111.     U.S.  Pat.   1.(177.300.  Nov.  4. 

1913 

aluminous  materia]  is  treated  with  a  mixture  of 
sulphur  dioxide  and  ozonised  air.  with  the  formation  of 
aluminium  Bulphate  and  basic  iron  sulphate;  the  mass  is 
lixiviated  with  water,  and  ozonised  air  is  passed  into  the 
solution  until  the  last  traces  of  iron  sulphates  arc  con- 
verted into  insoluble,  basic  ferric  sulphate,  which  is  then 

orated  from  the  aluminium  sulphate  solution, — O.  R. 

8all4  »J   aluminium    with  formic  arid  alone  or   with  formic 
and  net  ti<-  acids  together  ;    Process  for  preparing  sparingly 

,,/,/,  .      \.  Friedliinder.     Ger.  Pat.  263,365,  Sept. 

."».  I 'tor,. 

Dry  aluminium  hydroxide  is  heated  with  formic  acid  or 
with  a  mixture  of  formic  and  acetic  acids,  in  absence  of 
r.  Similar  products  are  obtained  by  heating  the 
known  monobasic  compounds  of  aluminium  and  formic 
or  acetic  acid  in  a  closed  vessel,  with  a  sufficient  quantity 
of  antic  or  formic  acid,  respectively,  to  saturate  the 
md  valency.     The  products  are  much  less  easily  soluble 

— T.  F.  B. 

fair  in  n>   eyanamide;    Manujaciure  of by  the  action 

of  nilrogrn  on  calcium  carbide.      Ing.  Barzano  e  Zanardo. 
Fr.   Bat.  466,826,   April    is.    1913.     Under  Int.   Conv., 
!  19,  1912. 

Tiik  labium  carbide,   before  treatment   with  nitrogen,  is 

mixed   with  such  a  quantity  of  calcium  eyanamide  that 

a  friable  product   is  obtained,  instead  of  a  compact  mass. 

The  heat  of  reaction  is  fully  utilised  in  heating  successive 

charges,  the  carbide  Ix-ing  intimately  mixed,  either  in  the 

"ion   chamlKT   itself   (which    may   be   rotary)   or   in    a 

irate    compartment,    with    a    portion    of   the    highly 

eyanamide     from     an     immediately     preceding 

operation.     F.  Bonn. 

'./    -  yanides    [e.g..    aluminium    nitride]  ; 
Protest  and  apparatus  for  preparing with  ozidis,  or 

rhiri  j    formtng    oxides,    rarhon    or    b  ydrOCOrbont,    and 

trogen  or  gases  containing  nitrogen.  W.  Zanker. 
Kr.  Pat  166,519,  May  28,  1913.  Under  Int.  Donv., 
May  _"•.  1912. 

Tun  reaction  mixture,  supported  on  a  bed  of  refractory 
conveyed  through  a  tunnel  kiln  on  trolleys, 
the  gas  containing  nitrogen  ('.</..  producer  gas)  paesing 
in  the  opposite  direction.  The  space  within  the  furnace  i- 
divided  into  preheating,  reaction,  and  cooling  zone-,  the 
.  /one  being  heated  electrically,  and  there  are  end 

losed  by  shutters  which  allow   the  trolleys 

to   b  luced  atid   withdrawn   without   exposing  the 

rior  of  the  furnace  to  the  outer  air.     Contact  between 

•  he.  i  the  cooling  product  may  be  avoided 

-  through  flue-  >ii  po  ed  in  the 

wal  "h   "f   'he   cooling  section,   or   the  told   g 

rn»y  be  blown  directly  on  to  the  hot  product  M  it  leaves 

<  ool  it  rapidly  below  the  decom- 

/  /,/  manufacture 

td  hydrocarbons.     Soc.  d'Electro- 
i  ;•;.  Aug.  h,  1912. 

of    nitrogen,    hydrogen,    and    hydrocarl 

8  per  eei  tivefy)  i«  heated 


to  a  high  temperature,  e.g..  by  means  of  the  electric  arc, 
and.  after  absorbing  the  hydrocyanic  acid  formed  and 
adding  sufficient  nitrogen  to  maintain,  with  the  hydrogen 
liberated,  the  concentral ion  of  the  latter  most  favourable 
to  the  reaction,  the  heating  is  repeated.  The  gases  oircu- 
1  '.to  continuously  from  the  gas  holder,  through  the  furnace. 
cooling  apparatus,  and  absorption  apparatus,  back  to  the 
Lias  holder,  and.  when  this  is  filled,  are  passed  out  of  the 
circuit. — F.  Sonx. 

Radioactive    liquids :     Process    and   products    allowing    of 

obtaining    economically    large    quantities    of .     H. 

Farjas.     Second    Addition,    dated    Aug.    3,     1912,    to 
Fr.  Pat.  450,990.  July  1,  1912  (this  .1.,  1913,  1028). 

Radioactive  minerals  or  concentrates  are  mixed  with 
plaster  [" stuc "],   which   is   so   prepared   as   to   become 

impervious  or  porous,  according  as  it  is  desired  to  utilise 
both  emanation  and  radiation  or  to  obtain  only  a  maximum 
of  emanation. — F.  Sodx. 


Silicates;     Process   of  disintegration   of- 


[Extract  ion 
of  nickel  from  garnieritc]  Mineral  Products,  Ltd.  Fr. 
Pat.  458,432,  May  2.  1913.  Under  Int.  Conv..  May  1. 
1912. 

SILICATES  are  treated  with  superheated  steam  under 
pressure,  so  as  to  produce  metallic  oxides  and  silicic  acid. 
The  process  refers  particularly  to  the  decomposition  of 
garnierire  for  the  extraction  of  nickel. — F.  Soon. 

Ammonium  sulphate  pr< pared  from  the  sulphur  Compounds 
of  coal-distilleition   gases  ;    Process  for  decolourising  the 
— .     F.  Dahl.     Ger.  Bat.  266,192,  Sept.  12,  1912. 

The  brown  colour  of  ammonium  sulphate,  in  the  prepara- 
tion of  which  the  sulphur  compounds  of  coal  gas  arc  used, 
is  due  to  iron-thiocyanogen  compounds;  it  can  be  per- 
manently removed  by  treatment  with  a  solution  of  a 
nitrogen  compound,  such  as  ammonia  or  uric  acid. 

— T.  F.  B. 

Hydrogen  peroxide  ;    Preparation  of  pure  and  highly  con- 
centrated  from  an  alkaline-earth  peroxide.     Barium- 

oxyd  Ges.  m.  b.  H.     Fr.  Pat.  458,158,  April  30.  1913. 
Under  Int.  Conv.,  May  1,  1912. 

Barium  peroxide,  or  other  metallic  peroxide  giving  in- 
soluble or  sparingly  soluble  salts  with  phosphoric  acid  is 
treated  with  concent  rated  phosphoric  acid  (cooled  if 
necessary),  in  sufficient  quantity  to  effect  complete  decom- 
position. Sulphuric  or  other  suitable  acid  may  replace 
part  of  the  phosphoric  acid,  the  peroxide,  for  instance, 
being  added  to  the  phosphoric  acid  until  precipitation  is 
complete,  the  precipitated  phosphate  decomposed  by 
adding  sulphuric  acid,  further  quantities  of  peroxide  added 
to  react  with  the  phosphoric  acid  liberated,  and  so  on. 
A  stable  product  containing  10—30  per  cent,  of  hydrogen 
peroxide  is  obtained.       F.  SonN. 


Hydrogen  ,    Manufacture  of 


-.     J.  Y.  Johnson,  London. 
Prom  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafea 
on-Bhine,  Germany.     Eng.  Pat.  27,117,  Nov.  25,  1912. 

I  n  the  manufacture  of  hydrogen  by  the  interaction  of 
carbon  monoxide  and  steam  in  the  presence  of  a  hot 
catalytic  agent,  oxygen  or  air  is  passed  into  the  catalytic 
chamber  and  combines  with  a  portion  of  the  hydrogent 

the    resulting    combustion    generates    sufficient      heat     to 

render  the  process  continuous,  and  the  steam,  which  H 

formed,    again    takes    pail    in    the    reaction    and    serves   to 

reduce  the  quantity  of  steam  needed  from  an  external 

source.   -().  R. 

Gaseous   mixtures  \air\ ;    Process  and  apparatus  jor  tin 

eparation  of into  their  constituents.     B.  P.  Pictet. 

Fr.  Pat.  167,081,  July  2.  1912 

Tmk    figure    show-    diagrammatic-ally    an    apparatu«    fot 

eparating     oxygen     and     nitrogen     from     air.      The     air, 

previously  oooled   to  a    temperature  slightly  above  tlw 

liquefying  point,  is  forced  a  o  slight  pressure  through  a 
pipe,  q,  into  a  tall  fractionating  column,  a,  where  it  passe* 
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upwards  through  a  series  of  perforated  trays  and  meels 
a  descending  stream  consisting  mainly  of  liquid  nitrogen, 
which  dissolves  out  the  oxygen  so  that  practically  pure 


A1'  Jk 


rfflflHFi 


nitrogen  reaches  the  top  of  the  column.  At  the  same 
time  the  liquid  descending  below  the  level  01  the  pipe,  q, 
becomes  richer  and  richer  in  oxygen,  and  practically  pure 
oxygen  escapes  at  r.  The  temperatures  at  different 
parts  of  the  column  range  progressively  from  — 182°  C. 
(the  boiling  point  of  oxygen)  at  the  bottom,  to  — 1950C. 
(the  boiling  point  of  nitrogen)  at  the  top,  and  are  main- 
tained by  means  of  three  sets  of  coils,  j,  f,  j",  through 
which  is  passed  pure  nitrogen,  drawn  from  the  top 
of  the  column  by  a  compressor,/,  and  introduced  into  the 
coils  at  pressures  varying  from  4-5  atmos.  for  the  bottom 
coil  to  1-2  atmos.  for  the  top  coil  according  to  the  tempera- 
ture desired.  The  pressures  are  regulated  by  the  cocks. 
I,  V,  n,  n' .  The  nitrogen  in  the  coils  causes  the  liquid 
in  the  trays  to  boil  and  itself  becomes  liquefied  in  the 
process,  ultimately  issuing  in  the  liquid  form  from  the 
pipes,  k:  k',  k",  at  the  top. — H.  H. 

Separatum     of    mixtures    of    gases   [air] ;     Process   and 

apparatus  for  the .     R.  P.  Pictet.     First  Addition, 

dated  April  28,  1913  to  Fr.  Pat.  457,031,  July  2,  1912. 

In  theapparatus  described  in  the  chief  patent  (see  preceding 
abstract)  in  order  to  avoid  trouble  caused  by  the  deposition 
of  solid  carbon  dioxide,  the  lower  part  of  the  column  is 
made  conical  and  connected  by  a  suitable  valve  with 
a  vessel  below.  The  mixture  of  liquid  oxygen  and  solid 
particles  of  carbon  dioxide  oollects  in  the  lower  vessel, 
and  from  time  to  time  after  closing  the  valve  and  placing 
the  vessel  in  connection  with  an  oxygen  gasholder, 
nitrogen  is  liquefied  in  a  coil  contained  in  the  vessel.  The 
heat  of  liquefaction  of  the  nitrogen  serves  to  vaporise 
any  liquid  oxygen  present.  After  the  oxygen  is  removed, 
the  solid  carbon  dioxide  is  emptied  out  and  the  vessel 
then  again  placed  in  communication  with  the  rectifying 
column.—  W.  H.  C. 


Sulphuric   acid;     Manufacture   oj .     A.    Hurkhardt. 

Berhn-W  ilmersdorf.      Eng.    Pat.   29.5t>8.    Dec.   23.    1912; 
Sek  Fr.  Pat.  452,682  of  1912  ;   this  J..  1913.  698.— T.  F.  B. 

Furnace  {for  burning  pyrin*,  etc.  I.     W.  A.  Hall,  New  York. 

U.S.  Pat.  1,076,763,  Oct.  28,  1913. 
Sek  Eng.  Pat.  20.759  of  1912  ;   this  .1..  1913,  1009.—  T.F.K. 

Sulphur,  .us  gases  tvolved  from  industrial  furnaces  ;  Proems 
jar    utilising .     I).    Peniakoff.     Fr.    Pat.    459,926. 

Sept.  10.  1<)12. 

See  Eng.  Pat.21,476of  1912;  this. I..  1913,  424.— T.  F.  B. 

Metals  and  metal  oxides  :    Process  Jor  preparing in 

a  minutely  divided  staff.  H.  Kast.  Berlin.  Eng  Pal 
19,006,  Aug.   19,  1912. 

See  Ger.  Pats.  266,962  and  2(>3,ii4s  ;    this  .1..  1913    486 
1011.—  T.  F.  B. 

Aluminium     nitridt     and    certain    other    nitrides;      Process 

for  the  manufacture  of .     Soc.  Generale  dee  Nitrures 

Pans.  Eng.  Pat.  10.975,  May  9.  1913.  Under  Int 
Corn..  May  10,  1912. 

See  Fr.  Pat,  457,650  of  1913  j  thisJ.,  1913,  1010.— T.  F.  B. 

Aluminium  nitride;   Process  for  tht   manufactun  of . 

O.    fScrpck,    Assignor    to    Soc.    Generale    des    Nitrun 
Paris.     U.S.  Pat.   1,078,313.  Nov.   11.    1913. 

See  Fug.  Fat.  8348  of  1912;   this  J.,  1912,  875.— T.  F.  B. 

[Amnion in ui\  suhphite  ;    Process  of  oxidising by  mean* 

oj  air  or  other  oxidising  gas.  E.  Collett,  Christ  iania. 
U.S.  Pat.  1,076,747,  Oct.  28,  1913. 

See  Eng.  Pat.  3124  of  1913;   this  J.,  1913,  867.—  T.  F.  B. 

Ammonia;     Process  Jor  producing  pure .     Badischc 

Anilin  und  Soda  Fabrik.  Fr.  Pat.  458,950.  dun.'  7 
1913.     Under  Int.  Conv.,  Aug.  12,  1912. 

See  Fug.  Pat.  25,259  of  1912  ;   this  .].,  1913.  909.— T.  F.  B. 

Alkalis  from    silicate    rocks;      Method    of    rccociriug . 

Method  of  recovering  alkalis  from  silicates.  S.  Gelleri, 
Budapest,  Assignor  to  A.  Hambloch,  Andernach. 
Germany.  U.S.  Pats.  1,078,486  and  l,078,49ti.  Nov.  11, 
1913. 

See  Ger.   Pats.  247,496  mid  258.702;    this  .1..  1912.  686 
1913,  602.—  T.  F.  B. 

Hydrosnlphites  ;      Electrolytic     process    for     ma  Ling . 

Act.-Ges.  f.  Anilinfabr.  Fr.  Pat.  469,318,  May  27.  1013. 
Under  Int.  Conv..  July  6,   1012. 

See  Eng.  Pat.  13,901  <»f  1913;  this.!..  1913,  977.    -T.  F.  B. 


Nitrogen  :   Electric  furnaa  jor  the  fixation  of- 


:        F.     K 

Scott.      Fr.    Pat.   469,660,  dune   25.    1013.     Under   Int. 
Conv..  June  88  and  duly  it.  1012. 

Ski:  Eng.  Pats.  H.sTI  and  16,014  of  1012;   this  J.,  1913, 
872.     T.  F.  B. 

.Sulphur    and    sulphates;     Process    _/<"■    producing' 
Farbenfabr.  vorm.  F.  Bayer  and  Co.     Fr.  Pat.  468,713, 
June  26, 1913.     Under  Int.  Conv.,  Sept  17  and  Oct  15. 

1012. 

See  Ger.  Pats.  264,980  and  286,167  of  1012  :  this  J.,  1818, 
1068.     T.  1".  B. 

Hydrogen  peroxidt  from  the  p>r<i rid-  qj  an  alkaline  ,mih  . 

Manufactun      of      pun.      highly      concentrated  . 

Bariumoxyd     Gea,    m.  b.  II.     Hdnningeo    on     Rhine, 

Germany.     Bng.  Pat.  10,292,  M«\  I.  1818.     Dndoi  Int. 

Conv.,  Maj  I.  1812. 
See  Fr.  Pat.  468,168  of  1013;    pmcedinf.     T.  I    B 

■    J 
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Boron     nitride;      Manufacture     oj .      R.      Heyder, 

Assignor  to  General  Electric  Co.,  Now  York.  U.S.  Pat. 
1,077,712,   Nov.   4.    1913. 

-      Bag  Pat  21,866  of  1012  :  tliis.l..  1913,  600.— T.  F.  B. 

8Hieioms    material     oj     Una     density.      W.     C     Arsem, 
g  ly,   Assignor  to   Genera]   Electric  Co.,   New 

York.     U.S.  Pat  1,077,950,  Nov.  4.  1913. 

Bn  Bag.  Pat  19,927  of  1912  ;  this,]..  1913,  790.— T.  F.  B. 
Qmm  'i  nd  hydrogen  .  Electrolytic  devia  for  generating 


K.  Montz.  Wasquehal,  France,  Assignor  to  L.  Heller 
and  Son.  New  York.  Reissue  No.  13,643,  Nov.  11,  1913, 
of  U.S.  Pat  981,102,  Jan.  10,  1911. 

397,319  of  1908;  this  J.,  1909,  799.— T.F.B 
Hythogen  under  pressure;    Process  oj  working  until 


<  .  Boat  h.  Assignor  to  BadischeAnilin  unel  Soda  Fabrik, 
Ladwigshafen  on  Rhine,  Germany.     U.S.  Pat.  1,077,034, 
_s.  li»13. 

SkkKi.  Pat.  444.45;)  of  1912;  this  J.,  1912,  1126.— T.  F.  B. 
Xitrogrti  jrom  thi  atmosphere  :  Apparatus  for  obtaining 


O.   Frank  and  ().  Finckc,  Berlin.     U.S.  Pat.  1,078,423, 
\   v.  11.  1913. 

-      I.   _   Pat  10,718  of  1912;  this  J.,  1912, 1032.— T.F.B. 


VIII.— GLASS;    CERAMICS. 

containing  copper  ;  Colouration  oj  ■ 


-.     A.  Granger. 
Comptes  rend.,  1913,  157,  935—938. 

THI  glasses  studied  were  those  of  commercial  application, 

having  an  acidity  of  2-5 — 3-5  Si02.     Blue  is  developed  with 

hii.'h  alkali  content,  as  in  the  glass  of  formula  :  0-75  Na20, 

>.  0-05  CuO,  2-6— 3-5  SiO*  the  acidity  having  no 

appreciable  influence  on  the  colour  within  the  limits  assigned, 

l>t  that  lower  silica  content   tends  to  allow  a   surface 

deposition  of  metallic  copper  when  the  melt  is  run  into  a 

cold  metal  mould.     This  reduction  to  metal  by  rapid  cooling 

is  incidentally  suggested  as  a  method  of  obtaining  copper- 

emenl    of    CaO    in    the    formula    above    by 

PbO,  ZnO,  BaO  or  MgO  does  not  affect  the  blue  tint,  but 

mac-  n  garded  as  unsuitable  for  the  manufacture  of 

glass.    Potash  may  be  substituted  for  soda.     Alumina  may 

added  np  to  0*1  equivalent,  but  above  that  amount 

pro«i  Boric  oxide  also  tends  to  give 

a  er-  oration  and  renders  the  gla     I      transparent  ; 

me  millimetres  thick  is  almost 

opaqu-.     If  the  alkali  content  of  a  bine  glass  be  reduced  and 

heavi  r   oxidi  -    increased,   the   blue   pre>portionatelv 

-ea«e*  and  the  tendency  to  green  increases.     Increase 

05   CuO   acts   in  th'-  same  way.     The 

production  of  a  green  without  a  trace  of  blue,  however,  is 

difficult  within  the  commercial  limits  (,f  fusibility  unless 

iron    oxide    !*•    added.      A    formula    for   such    a   glass    is: 
0  15  Cut),  0-0—0-25  A1,03,  1-0  B,()3, 
H    II    - 

t>j4 iral  /,-■'  DoubU  refraction  of-  — and  the  influx 

thrrtf,,,  of chemical  nun  pi,  lition  and   hapt .    E.  X  cbimmer 
an/1   B  Aon.    Phy  iL   1913,  [ 4 ],  42,  345— 390. 

Chem,  />ntr..  1913,  2,  1709. 

Thk  produced  during  the  cooling  of  lead  gla 

•    .vlien  the  content  of  PbO  i 
oid  80  j*  r  cent      Extrapolation  from  the  ex- 
perimental r  I. at  a  gla  i  containing  about 
*6per<  ent.  PbO  would  show  no  doubu  refraction,  what'  v<  r 
bod  of  oi  A.  S. 

late  free  from  lead  d  barium.     W.Rudolph. 

/  1913,  26,  To::. 

id  may  be  used  as  ■  »ub  titute  for  heavy  metal 
in  th'-  manufacture  of  easily  fusible  glazes  (Begat  cone 


010 — -08)  the  composition  of  which  is  given  as  follows: 
(01— 10  Na30,  00— 0-5  KaO,  00—0-65  CaO,  0-0—0-45 
MgO)  (0-2—0-8  A1.08,  1-0—2-0  B.,03)  (1-5—8  SiO,). 

— W.  R,  S. 


L'id  ;    Determination  oj  small  quantities  oj ,  obtained 

by  extraction,  in  cooking  utensils  covered  with  lead  glaze. 
P.  A.  Meerburg.  Chem.  Weekblad,  1913,  10,  752— 75^. 
Cheni.  Zentr.,  1913,  2,  1775. 

A  comparison  of  the  Dutch  and  German  official  methods 
(Z.  anal.  Chem.,  1910,  49,  741  ;  this  J.,  1910,  353,  950) 
showed  that  the  latter  is  the  better.  The  Dutch  method 
is  op  11 1  o  t  he  object  ions  t  hat  t  he  st  andardsolnt  ion  ( 1  mgrm . 
Pb,  1  drop  of  acetic  acid  and  1  drop  of  a  10  per  cent, 
chromate  solution  in  100  c.c.)  cannot  be  satisfactorily 
compared  with  the  test-liquid,  the  colour  and  character  of 
the  turbidity  being  different  in  the  two  cases;  and  that 
sodium  chloride  and  other  substances  interfere  in  the  colour - 
imetric  determination  of  lead. — A.  S. 


Patents. 
Ovens,  kilns  and  the  like.     Eng.  Pat.  23,863.     See  I. 


Glass;    Liquid  jor  cleaning .     H.  Sehroer,  Dusseldorf, 

( ill-many.     Assignor  to  C.  Gossweiler,  Oltcn,  Switzerland. 
U.S.  Pat.  1,077,860,  Nov.  4,  1913. 

See  Eng.  Pat.  222  of  1913  ;   this  J.,  1913   488.— T.  F.  B. 


IX.— BUILDING  MATERIALS. 

Wood  ;  Preservation  oj- — — ■  with  fluorides.  R.  Nowotnv. 
Z.  angew.  Chem.,  1913,  26,  694—700.  (See  also  this  J. , 
1912,  434.) 

Detailed  tables  are  given  showing  the  mode  of  applica- 
tion and  comparative  efficacy  of  various  preservatives  in 
actual  practice,  the  observations  extending  over  a  period 
of  six  years.  Fluorides  (e.g.,  NaF  and  ZnF2,2HF)  arc 
much  stronger  antiseptics  than  copper  sulphate  or  zinc 
chloride  ;  they  have  the  advantage  over  creosote  in  being 
colourless  and  odourless,  and  are  recommended  for  scaffold- 
ing and  mining  timber. — W.  R.  S. 


Roads  ;  Action  oj  calcium  chloride  on 


F.  11.  Newman. 


J.  of  Phys.  Chem.,  1913,  17,  703—706. 

The  usefulness  of  calcium  chloride  for  laying  dust  elcpcnds 
only  on  the  presence  of  free  calcium  chloride  in  the  soil; 
very  little  calcium  chloride  i  adsorb*  d  by  rand  or  by  soil, 
and  consequently  it  can  be  washed  out  readily.  Thus 
there  appears  to  be  no  basis  for  the  claim  thai  two  dressings 
with  calcium  chloride  are  sufficient  to  keep  a  road  free  from 
el  list  for  the  whole  summer. — T.  F.  B. 

Patents. 

Bricks  and  oth".r  rejractory  products  having  spinel  as  a 

binding  medium  ;  Process  of  manufacture  oj .     K.  A. 

Uankau,  St.  Petersburg.  Eng.  Pat.  23,725,  Oct.  17,  1912. 
Addition  to  Bug.  Pat.  I  1,981,  June  22,  1910. 

Sr.i;  Kr.  Pat.  449,363  of  1912  ;   IhisJ.,  1913,  489.— T.  F.   B. 

Refractory  and  heat  in  rulating  material.     Briti  b  Thornton* 

Hon  ton  Co..  Ltd.,  London.     From  General  Electric  Co.) 
Schenectady,  U.S.A.     Eng.  Pat.  25,370,  Nov.  5,  1912. 

SmTJ.8.  Pat. 1,072,41  !  ..1  1913;  thi  J.,  1913,  1070.— T.F.B 


.    L. 


Wood;    Process  and  apparatus  for  impregnating- 
Daul  eppe.Brti    els.     Eng.  Pat  6179, March  12, 1913. 

Bn  IV.  P       1  »5,666  of  1913  ;  this  J.,  1913,  946.— T.  K.  B. 
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Pig-iron   and   steel ;     Rapid   determination   of   manganese, 

vanadium  and  titanium  in  presence  of  one  another  in . 

C.   W.   Wright,     Chem.  News,   1913,  108,  248—249. 

The  method  is  an  extension  ot  that  given  by  H.  Brearley 
("  Analysis  of  Steel  Works  Materials,"  p.  90)  for  the 
determination  of  vanadium,  and  is  stated  to  give  results 
sufficiently  accurate  for  most  works  purposes.  1-1  grm. 
of  the  sample  is  dissolved  in  35  c.c.  of  nitric  acid  (sp.  gr.  1  -2), 
the  filtered  solution  heated  with  sodium  bismuthate  1o 
destroy  organic  matter,  cleared  with  sulphurous  acid 
and  cooled;  an  excess  of  bismuthate  is  then  added,  the 
solution  filtered  through  asbestos,  and  the  filter  washed 
with  dilute  nitric  acid  (3  per  cent.).  After  the  addition 
of  an  excess  of  N/10  ferrous  sulphate,  the  liquid  is  titrated 
with  N/20  permanganate  (2  or  3  drops  per  sec.)  until  a 
distinct  retardation  of  the  rate  at  which  the  pink  colour 
disappears  is  noted,  this  change  indicating  the  point  at 
which  the  oxidation  of  the  vanadium  commences;  the 
reading  is  then  taken,  the  titration  continued  to  a  perma- 
nent pink  tint,  and  the  quantities  of  vanadium  and 
manganese  calculated.  Titanium  is  determined,  in  the 
titrated  liquid,  by  the  hydrogen  peroxide  method,  the 
colour  comparison  being  made  with  a  solution  of  a  similar 
steel  or  pig-iron,  free  from  vanadium  and  titanium,  which 
has  reached  a  similar  stage,  and  to  which  the  quantity  of 
vanadium  found  in  the  assay  is  added  before  the  standard 
titanium  solution. — W.  E.  F.  P. 


Zinc-iron    alloys  ;     The    structure    and   properties    of  - 

prepared  by  fusion  under  pressure.     U.  Ravdt  and  G. 
Tammann.     Z.  anorg.  Chem.,  1913,  83,  257—266. 

A  series  ot  alloys  was  prepared  containing  from  26-6  to 
96 — 97  per  cent.  Fe  by  melting  the  metals  in  an  electrically 
heated  bomb  under  pressure  of  hydrogen  (55  to  60,  rising 
to  110 — 130  atmospheres).  The  loss  in  zinc  was  normally 
about  35  per  cent.  The  examination  of  the  alloys  showed 
that  with  up  to  80  per  cent.  Fe,  the  constituents  were  the 
compound,  FeZn3,  and  a  solid  solution  of  zinc  in  iron, 
containing  up  to  20  per  cent.  Zn.  Microscopically  the  alloys 
with  between  26  and  80  per  cent.  Fe  showed  white  crystals 
of  the  solid  solution  surrounded  by  dark  crystals  of  FeZn3. 
All  the  alloys  were  magnetic  at  the  ordinary  temperature. 
The  transformation  temperature  was  647°  C  ±  7°  for  alloys 
with  from  26  to  67  per  cent.  Fe,  rising  to  771°  ('.  as  the 
iron  content  was  increased.  The  hardness  of  the  saturated 
solid  solution  was  between  4  and  5  on  Mobs'  scale,  exceeding 
slightly  that  of  iron.  The  alloy  with  96  per  cenf .  Fe  could 
be  forged  cold,  but  was  more  brittle  than  iron.  Hot 
forging  caused  loss  of  zinc.  The  alloy  with  80  per  cent. 
Fe  was  markedly  more  brittle  and  could  not  he  worked 
cold,  and  the  alloys  richer  in  zinc,  and  containing  FeZns, 
were  still  more  brittle. — T.  St. 


Iron-cobalt ;   The  system 


R. 


Ruer  and  K.  Kaneko. 
Ferrum,  1913,  11,  33—39. 

The  melting  point  falls  from  1594°  C.  for  pure  iron  clown 
to  a  minimum  at  1475°  C.  (40—30  per  cent.  Fe),  then 
rises  to  1491°  C.  for  pure  cobalt.  The  curve  for  the  ." ■-, 
transformation  rises  from  1420°  C.  for  iron  to  1493°  C. 
with  15-5  per  cent.  Co,  and  is  then  horizontal  to  22  per  cent. 
Co.  Alloys  with  over  22  per  cent.  Co  crystallise  at  once 
into  the  7-modification.  The  7-/3  transformation  curve 
rises  from  875°  C.  for  pure  iron  to  920°  C.  for  85  per  cent .  Fe. 
At  this  point  it  joins  the  £-a  transformation  curve.  This 
rises  from  767°  C.  for  pure  iron  to  a  maximum  of  983°  C.  for 
55  per  cent,  Fe,  and  then  drops  to  873°  C.  for  30  per  cent. 
Fe.  From  the  cobalt  side,  the  curve  for  lo>s  of  magnetic 
properties  falls  in  a  straight  line  from  1107°  ('.  to  888°  C. 
for  25  per  cent.  Fe,  and  cuts  the  curve  from  the  iron  side 
between  30  and  25  per  cent.  Fe.  Sections  of  the  Alloys 
with  from  100  to  30  per  cent.  Fe  Bhowed  large  polygons, 
which  had  apparently  disintegrated  at  the  transformation 
points.  Alloys  with  from  20  to  0  per  cent.  Fe  contained 
Only  large  polygons,  usually  with  twinning  planes.     Th* 


alloy  with  25  per  cent.  Fe  was  not  so  homogeneous  a.> 
the  others.  As  at  this  concentration  two  curves  intersect, 
it  is  probable  that  there  are  two  crvstal  modifications  in 
equilibrium  at  this  point. — T.  St. 


R.   Ruer  and   K.    Fick. 


Iron-copper  ;    The  system  — 

Ferrum,  1913,  11,  39—51. 

The  liquidus  curve  of  Fc-Cu  alloys  falls  almost  regularly 
from  the  melting  point  of  iron  (1524°  C.)  to  1440°  C. 
(74  per  cent.  Fe),  and  then  very  gradually  to  1410°  C. 
(25  per  cent.  Fe),  after  which  it  drops  rapidly  to  1084°  C. 
for  100  per  cent.  Cu.  The  £-7  transformation  temperature 
rises  from  1420°  C.  with  100  per  cent.  Fe  to  1475°  C.  with 

95  per  cent.  Fc.  The  transformation  was  not  observed 
in  alloys  with  less  iron.  The  y-{)  transformation  was 
considerably  affected  by  the  previous  heat-treatment  of 
the  alloy,  due  no  doubt  to  a  strong  tendency  to  under- 
cooling. With  all  alloys  containing  more  than  10  per  cent. 
Fe,  the  curve  fell  from  875°  C.  for  iron  to  810°  C.  with 

96  per  cent.  Fe,  and  then  became  horizontal.  The  /3-o 
transformation  was  investigated  magnetically.  The 
change  was  still  distinct  with  5  per  cent.  Fe,  but  was 
scarcely  perceptible  with  3  per  cent.  Fe.  Magnetic  pro- 
perties were  observed  at  the  ordinary  temperature  with  2, 
but  not  with  1  per  cent.  Fe.  The  curve  fell  from  767°  C. 
for  iron  to  758°  C.  with  1  per  cent.  Cu,  and  then  is  hori- 
zontal. When  equal  weights  of  copper  and  iron  were 
melted  together,  and  then  allowed  to  cool,  no  separation 
took  place  if  the  iron  contained  less  than  008  per  cent.  C, 
but  when  carbon  was  added,  the  melt,  in  general,  separated 
into  an  upper  iron-rich  layer  and  a  lower  copper-rich  layer. 
This  is  ascribed  to  the  effect  of  carbon  in  removing  the 
oxide  films  which  prevent  the  separation  of  the  two  con- 
stituents. The  equilibrium  diagram  indicates  that  the 
iron-rich  constituent  contains  74  per  cent,  and  the  copper- 
rich  constituent  29  per  cent.  Fe,  but  in  the  experiments 
values  differing  from  these  were  obtained  owing  to  incom- 
plete separation  of  the  two  layers.  Microscopically  the 
iron-rich  alloys  with  up  to  8  per  cent.  Cu,  and  also  the 
copper-rich  alloys  with  up  to  2-5  per  cent.  Fe  were  com- 
pletely homogeneous.  The  specific  electrical  resistance  of 
iron  rises  sharply  with  addition  of  copper  op  to  1  per  cent., 
then  with  increasing  copper  falls,  first  quickly,  then  more 
slowly.  The  specific  resistance  of  copper  increases  very 
rapidly  with  addition  of  iron  up  to  0-5  per  cent.,  and  then 
more  -lowly  with  further  additions.—  T.  St. 

Ferric  oxide  ;  Kcduition  of by  ferrous  sulphide.     L.  T. 

Wright.     Kng.  and   Min.  J.,  1918,  96,  825—826. 

The  author  states  that  the  reaction  between  ferrous 
sulphide  and  ferric  oxide  is  not  correctly  represented  by  the 
equation  commonly  given  in  text-books  (Roberts-Austen, 
Introduction  to  Metallurgy,  4th  Edit.,  p.  348):  FeS  + 
31-V.o,,  7FeO+S02.  It  is  stated  that  magnetic  iron 
oxide  is  commonly  present  in  copper  mat  its  along  with 
ferrous  sulphide  and  that  these  two  compounds  do  not 
interact  ;it  furnace  temperatures;  that  magnetic  oxide 
and  not  ferrous  oxide  is  produced  by  melting  together 
ferrous  sulphide  and  ferric  oxide:  and  that  nearer 
10  raols.  than  3  mols.  of  ferric  oxide  arc  required  to 
oxidise  the  sulphur  of  ferrous  sulphide  The  reaction  may 
possibly  be  represented  by  the  equation  :  FeS-j  10F<-  <>, 
7F,    0,4  SO,..— A.  S. 

Copper  covered  or  copper  dad  steel    J.  0.  Handy.    .1.  Ind. 
Eng.  Chem..  1913.  5.  B84     B96. 

A  briek  description  of  the  manufacture,  properties,  and 
uses  of  steel  covered  with  a  layer  of  copper  either  by  alloying 
or  welding,  and  including  extracts  from  patent  spei  ifications 
and  a  bibliography  of  U.S.,  English,  German,  French  and 
Belgian  patents  on  the  subject.  It  is  stated  that  a 
union  capable  of  withstanding  mechanical  working  cm 

be  obtained   both    by   the   alloying    method.   111    winch    the 

copper  i-  melted,  and  by  welding,  when  the  coppei  i~  only 
rendered    plastic    by   beating,    for   example,    to 
Melted  copper  di  iron  very  rapidly,  ai  the 

trical  conductivity  of  copper  1-  diminished    !•>    the 

solution  of  ire,:  (herein,  the  uehl.  more  -Mic 
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factory  for  the  manufacture  of  copper-clad  wire.  Sheets 
of  copper-clad  steel  exposed  to  the  moist,  acid  atmosphere 
of  Pittsburgh,  I'.S.A.,  showed  very  little  corrosion,  even 
after  2  wars.  Copper-chid  wire  is  now  largely  used,  but 
the  use  ot  other  forms  of  copper-clad  steel  might  advan- 
•  usly  be  extended  in  many  directions,  especially  for 
constructional  purposes. — A.  S. 

Copper  ;    Deojridising  action  of  some  metals  on  industrial 

.      P.  .ToliboLs  and  P.  Thomas.     Rev.   Met.,  1913, 

10,  1264-1270. 

The  samples  were  prepared  by  melting  together  oopper 
containing  cuprous  oxide,  and  the  various  metals  or  their 
eopper  alloys.  Arsenic  and  antimony  have  no  deoxidising 
elEect  ,  tin.  /.inc.  magnesium,  and  lead  reduce  the  cuprous 
oxide.  Lead  does  not  form  solid  solutions  with  copper,  but 
separates  in  t ho  free  state  and  hence  the  metal  is  rendered 
brittle,  but  this  may  be  counteracted  by  addition  of 
arsenic,  the  lead  forming  a  solid  solution  with  copper 
arsenide. — \V.  R.  S. 

Copper;  Rapid  refining  of- — - — with  a  rotating  cathode. 
C.  W.  Bennett  and  C.  0.  Brown.  J.  of  Phvs.  Chem., 
1913,  17,685—694. 

Thk  authors  have  devised  an  apparatus  for  refining  copper 
elect  rolytically,  especially  for  laboratory  demonstration 
purposes ;  the  cathode,  w  hich  has  an  effective  surface 
of  about  100  sq.  cm.,  is  rotated  at  the  rate  of  about  5500 
revs.  ]ht  minute.  Using  a  current  density  of  about  70 
amps,  per  100  sq.  c-m.,  about  125  grins,  of  copper  can  be 
deposited  in  1J  hours.  Experiments  were  carried  out 
on  the  refining  of  copper  containing  about  one  per  cent, 
of  each  of  the  impurities  usually  found  in  the  commercial 
metal,  and  satisfactory  results  were  obtained,  arsenic  being 
the  most  difficult  to  remove,  though  the  amount  of  this 
remaining  in  the  refined  product  was  very  minute.  The 
statement  of  Kiliani  that  the  silver,  present  as  impurity 
in  copper  anodes,  dissolves  in  neutral  copper  sulphate 
electrolytes,  was  not  confirmed. — T.  F.  B. 

Copper    rich    "  kakhoidx"    (copper-tin-zinc  alloy*).     S.   L. 
Hoyt.     Inst,  of  Metals,  Aug.,  1913.     [Advance  proof.] 

Thermal  and  micrographic  examination  of  Cu-Sn-Zn 
alloys  containing  up  to  50  per  cent.  Zn  and  30  per  cent.  Sn, 
showed  no  fundamental  difference  in  the  behaviour  of  these 
alloys  in  solidifying,  from  that  of  Cu-Sn  and  Cu-Zn  alloys 
The  enteetoid  surface  has  a  maximum  corresponding  to 
f'u  86,  Bn  17,  Zn  17  per  cent.,  and  590°  C.  The  addition 
of  tin  to  the  brasses  caused  the  visible  breakdown  of  the 
fid  •oration,  the  amount  of  tin  necessary  varying  with 
the  BM  content  and  with  the  rate  of  cooling.  Solid 
Cu-Sn  alloy-  with  from  about  12  to  2(i  per  cent,  Sn  show 
two  heat  effe.-t-.,  one  at  590°  C,  corresponding  to  the 
inversion  %~£.a.-  7,  and  one  at  526"  C,  corresponding  to  the 
inversion    -,^a-  r.     The    former,    which    is     very     weak 

•  .  the  latter,  becomes   more  marked  as  t)" 
eonl  ■ -,  bul   disappears  entirely  when  the  tin 

eoi.-  26  per  cent.—  T.  St. 


Sxrkfl  ropjur  -■/>  -  r  dBoffl  .      I'trnanj 


i'.  i)e  Oesari 


ehim.  ital.,  1013,  43,  II.,  365—379. 
The  author  examined  86  alloy-  by  the  method  of  thermal 
analy-i-  and  tie  we  given  in  a  table,  and  alio  in  a 

triangular  diagram   in   which  the  isotherms    from     1426' 
to  I  j     and  from  1 1001  t..  son   <  I,  ,,t 

-val-  of   |IH)     are   [.lotted.      In  all  lid  solutions 

of  niekd  and  eopper  -«  parate  first,  followed  by  a  ■  oondai  y 

km  of  -ilver  or  a  -olid  eolation  of  silver  and  eoppt  r. 

During  the  ttion  tie    composition  of  the 

li'i'nd  cl  intiJ  it  coincides  with  that  of  t >i . -  binary 

•  iteetic,   which   i-    He-   mo  t    fa  ible    i 

of  the  temai  tern,     Th<   unmiscibfUty  in  the 

Hqui  i  m  the  binary  alio;.    •,<    \tm  end 

■  ;n  up  to  a  copper  <  ont»  nl 
er  eent,  Iffcrographio  examination  confirmed 
.  the  onlj  coi  ■    which  could  !><■  detect*  d 

'<!    *lv    '  d      olution,    --ilver   (or  sir 


copper    solid    solution)    and    silver-copper    eutectic. 
the  following  alloys  : — 


Of 


Silver  . 
Copper. 
Nickel  . 


(1) 


per  cent 
40 
40 
20 


(2) 


(3) 


(4) 


(•r») 


per  cent-. 
20 
50 
30 


per  cent. 
18 
50 
35 


per  cent, 
30 
50 
20 


per  cent. 
20 
55 

25 


(6) 


per  cent. 
10 
60 
30 


Nos.  1,  2  and  3  were  composed  of  two  layers,  whilst  Nos. 
4,  5,  and  6  were  homogeneous. — A.  S. 

Amalgams  containing  silver  and  tin.     W.   A.  Knight  and 
R.  A.  Joyner.     Chem.  Soc.  Proc,  1913,  29,  282—283. 

It  was  again  shown  that  the  ageing  of  alloys  of  silver  and 
tin  is  not  due  to  superficial  oxidation.  A  bar  of  alloy  does 
not  age  appreciably  even  after  fifteen  days  at  115°  C, 
whereas  filings  of  the  same  bar  are  aged  after  half  an  hour 
at  100J.  Hence  it  is  concluded  that  ageing  is  not  due  to 
any  uncatalysed  change  in  the  Ag3Sn  contained  in  the 
alloy.  It  was  also  proved  that  ageing  is  not  due  to 
absorption  of  oxygen  by  the  filings. 

The  equilibrium  of  the  metals  silver,  tin,  and  mercury 
at  temperatures  of  63°,  90°,  166°,  and  214°  C.  has  also  been 
studied.  The  liquidus  has  been  completely  determined 
at  these  temperatures,  and  consists  of  a  line  roughly 
parallel  to  the  Sn-Hg  side  of  the  equilateral  triangle.  At 
63°  this  line  only  extends  about  one-tenth  of  the  distance 
across  the  diagram,  whereas  at  214°  it  stretches  nearly 
the  whole  way  across.  The  solidus  has  not,  as  yet,  been 
deter  mint  d  accurately,  but  there  are  good  reasons  for 
considering  that,  commencing  at  the  point  Ag3Hg4,  it 
extends  across  the  diagram  roughly  in  the  direction  of 
Ag3Sn.  It  has  been  proved  that  the  substances 
represented  by  points  on  the  solidus  must  be  solid  solutions. 

Carbides    of  manganese.     S.    Hilpert    and    J.     Paunescti. 
Ber.,  1913,  46,  3479—3486. 

The  well-known  stable  carbide,  Mn3C  (6-83  per  cent.  C), 
is  formed  when  the  metal  is  melted  in  contact  with  excess 
of  carbon  ;  while  a  compound,  MnC2  (30-38  per  cent.  C), 
has  also  been  described.  The  authors  have  obtained 
products  of  intermediate  carbon  content  by  carburetting 
the  pure  powdered  metal  (made  from  manganese 
amalgam)  in  the  electric  furnace;  at  definite  tempera- 
tures between  600°  and  900°  C.  with  pure  methane 
(from  aluminium  carbide),  or  with  a  mixture  of  equal 
volumes  of  methane  and  hydrogen.  With  methane  the 
product  contained  from  5  per  cent.  C  (at  600°)  to  28 
per  cent,  (at  900°  C.)  after  5  hours.  A  definite 
equilibrium  was  attained  at  (ach  temperature  after  an 
•  average  time  of  9  hours,  when  usinga  mixture  of  methane 
and  hydrogen,  the  carbon  content  ranging  from  6 
per  cent,  at  600°  to  15  per  cent,  at  900°  C.  These 
proportions  do  not  correspond  to  .simple  compounds. 
Below  800°  C.  no  action  occurs  in  the  absence  of  a  trace 
of  carbide  or  other  suitable  catalyst.  The  products 
containing  up  to  about  7  per  cent.  C  are  magnetic,  fairly 
stable  in  moist  air,  and  completely  soluble  in  dilute  acid 
with  evolution  of  methane.  The  more  highly  carburctlcd 
products  are  non-magnetic,  unstable  in  moist  air,  and 
with  dilute  acids  yield  deposits  of  carbon  and  fatty  material 
in  addition  to  a  gaseous  mixture  of  saturated  and 
unsaturated  hydrocarbons.  —J.  R, 

Ma  ni/ii  iii  St     mid    cobalt;     The    alloi/s    of  ■ 


:       K.     Hiege. 

Z.  anorg.  Chem.,   1913,  83,  253    266. 

Thermal    examination    of    MnCo    alloys     indicated    an 

unbroken  series  of  solid  solutions.  The  melting  point  of 
mangani  e  is  1260'  ''.,  and  that  of  cobalt  1525  <'■ 
'lie  curve  showed  a  minimum  at  about  1160°  C.  and  30 
pei  eent.  Co.  The  micro-structure  of  the  alloys  with  up 
to  10  per  cent.  Co  consisted  of  homogeneous  crystal- 
lites. In  alloys  richer  in  cobalt  (up  to  80  per  cent. 
Co)  the  erj  tsllitee  had  inner  and  outer  zones  of  different 
composition  ,  hut  could  be  rendered  homogeneous  by 
ann<  aline  -'I  1000"  C.  for  5  hours,  emb<  dded  in  magnesia  us 
u  protection  against  oxidation.      With  90   per  cent.  Co  a 
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longer  time  or  a  higher  temperature  appeared  to  be 
necessary  to  render  the  crystals  homogeneous.  Alloys 
with  more  than  40  per  cent.  Co  showed  marked  magnetic 
properties,  which  increased  in  intensity  with  the  cobalt 
content.  The  transformation  temperature  (on  cooling) 
was  1150°  C.  for  cobalt,  and  dropped  regularly  to  950°  C. 
for  an  alloy  with  40  per  cent.  Mh. — T.  St. 

Molybdemtm-cobtilt  alloy*.     U.  Ravdt  and  G.  Tammann. 
Z.  anorg.  Chem.,  1913.  83,  246—252. 

Alloys  containing  up  to  05  per  cent.  ..Mo  were  obtained 
by  melting  the  metals  together;  richer  alloys  were 
unobtainable  by  heating  to  1800°  C.  Alloys  with  83  and 
90  per  cent.  Mo  were  obtained  by  the  thermite  process, 
but  they  contained  appreciable  quantities  of  aluminium 
and  silicon.  The  results  of  the  thermal  investigation  can 
be  summarised  as  follows,  working  from  the  cobalt  side 
of  the  diagram  : — Melting  point  of  cobalt,  1480°  C.  ; 
from  0  to  28  per  cent.  Mo,  solid  solution  of  molybdenum 
in  cobalt  ;  28  to  37  per  cent.,  solid  solution  and  eutectic  ; 
eutectic  with  37  per  cent.  Mo,  m.  pt..  1332°  ('.  ;  37  to  62 
per  cent.,  eutectic  and  the  compound  MoCo,  m.  pt.,  1484°  C. ; 
above  62  per  cent.,  the  compound,  MoCo,  and  either 
primary  molybdenum  or  a  solid  solution  poor  in  cobalt. 
No  evidence  of  a  second  compound  was  obtained.  The 
micro-structure  of  the  alloys  confirmed  the  thermal 
results.  The  solid  solution  of  molybdenum  in  cobalt 
forms  polyhedra.  The  compound,  MoCo,  appears  in  the 
eutectic  in  long  needles,  and  the  primary  molybdenum 
as  rounded  crystallites  enclosed  in  the  crystals  of  MoCo. 
The  alloys  containing  83  and  92  per  cent.  .Mo  showed 
white  crystallites  of  primary  molybdenum  in  a  dark  ground. 
Magnetic  properties  were  observed  only  in  the  alloys  with 
not  more  than  til)  per  cent.  .Mo.  The  transformation 
point  of  cobalt  is  at  1134°  C.  With  increasing  molyb- 
denum up  tf>  28  per  cent,  (the  concentration  of  the 
saturated  solid  solution)  the  temperature  of  the  change 
drops  to  750°— 780°  ('.  —  T.  St. 


Palladium  and  nickel;    The  alloys  of 


-.     F.  Heinrich. 

Z.  anorg.   Chem.,    1013,  83.  322—327. 

Cooling  curves  and  microscopic  appearance  both  indicate 

that  palladium  and  nickel  form  a  continuous  series  of 
solid  solutions.  The  equilibrium  diagram  shows  a  Mat 
minimum  between  40  and  60  per  cent.  I'd.  The  alloys 
are  all  more  quickly  attacked  by  concent  rated  nitric  acid 
than  the  individual  metals,  and  palladium  more  quickly 
than  nickel,  the  alloy  with  6  per  cent.  Pd  being  most 
quickly  attacked  of  all.  Alloys  with  up  to  87  per  cent.  Pd 
possess  magnetic  properties  but  the  magnitude  falls 
rapidly  from  about  40  per  cent.  Pd.  The  transformation 
temperature  varies  but  little  for  alloys  with  up  to  40 
per  cent.  Pd,  but  falls  rapidly  with  higher  percentages. 
Pd-Ni  alloys  can  be  forged  to  a  certain  extent,  the  nickel- 
rich  alloys  being  somewhat  more  easily  worked.  The 
hardness  of  the  alloys  is  not  much  different  from  that  of 
the  components,  but  increases  somewhat  with  increasing 
palladium  content. — T.  St. 


Aluminium-tin  ;    The  binary  system 


K.  Lorenz  and 


D.  Plumbridge.     Z.  anorg.  them.,  1913,  83,  243-245. 

THE  equilibrium  diagram  corresponds  to  the  simple 
eutectic  type,  no  compounds  being  formed.  The  eutectic 
contains  98  per  cent,  (atomic)  Sn,  and  melts  at  22!t    ( '. 

— T.  St. 

Zinc-tin,  zinc-cadmium,  tin-cadmium  ;    The  binary  systems 

and     the     ternary     system     zinc-tin-cadmium.     R. 

Lorenz  and  D.  Plumbridge.  Z.  anorg.  Chem.,  1913, 
83,  228—242. 
The  binary  Zn-Sn,  Cd-Zn,  and  Sn-Cd  alloys  all  belong 
to  the  class  in  which  the  constituents  separate  in  prac- 
tically the  pure  state.  The  Zn-Sn  eutectic  contains 
13-5  per  cent,  (atomic)  Zn,  and  melts  at  100  C.  That  of 
Cd-Zn  contains  about  73-5  per  cent,  (atomic)  Cd,  and 
melts  at  263°  C.  That  of  Sn-Cd  contains  30  per  cent. 
(atomic)  Cd  and  melts  at  177°  C.  The  ternary  Sit  Cd  Zn 
alloys   give   a   single   eutectic    containing   Sn    71,    Cd    25, 


Zn  4  per  cent,  (atomic),  the  melting  point  being  It  13 
An  arrest  is  shown  at   120"  ( '.  corresponding  to  the  fern  ..- 
tion  of  the  compound  Sn4Cd  in  the  solid  alloys. — T.  St. 


Thallium,   tin,    zinc,    and    nickel;     Tin 

properties    of at  the    polymorphu 

M.    Werner.     Z.   anorg.    Chem.,    1913 

Thallium.     The  transformatie 


alteration    <•/    th> 
transformations. 
83.  275—321. 

temperature   of   thallium 


falls  almost  uniformly  from  22(i  C.  at  a  pie-sun-  ol 
1  kilo,  per  sq.  cm.  to  220°  C.  at  3000  kilos,  per  -.,.  em. 
The  electrical  resistance  of  newly  drawn  'hard"  wire 
is  about  7-5  to  8  per  cent,  greater  than  that  of  "  .-ofi  " 
wire,  which  has  been  heated  through  the  transformation 
point. 

Tin.  The  heat  of  transformation  of  tetragonal  to 
rhombic  tin  amounts  to  about  0-02  calorie  per  grm.,  the 
corresponding  change  in  volume  being  about  0-00017  cc 
per  grm.  The  electrical  resistance  curve  of  tin.  and  the 
thermoelectric  curve  of  the  lin-nickel-thermoelemenf 
both  show  change  points  at  160°  C.  Zinc.  The 
transformation  point  of  zinc  as  determined  from 
cooling  curves  and  by  electrical  resistance  measure- 
ments is  304  C.  The  thermoelectric  curves  of  the  zinc- 
platinum  and  zinc-iron-thermoelements  give  change 
points  at  300°  C.  No  transformation  point  at  170  I 
was  shown  by  determinations  of  the  upper  elastic  limit 
at  different  temperatures. 

Nickel.  The  transformation  temperature  was  found 
from  cooling  curves  to  be  352°  ('..  the  heat  of  transforma- 
tion being  about  0013  calorie  per  grm.  Electrical  resist- 
ance and  magnetic  permeability  measurements  both  gave 
365°  ('.,  and  the  thermoelectric  curve  of  the  nickel-copper 
thermoelement  gave  355  C.  No  alteration  in  volume 
accompanies  the  transformation,  and  "  hard  "  and  "soft 
wires  do  not  give  different  transformation  points  by  the 
resistance  measurements.  It  appears  therefore  that  no 
re-orientation  of  the  crystalline  structure  takes  place  at  the 
transformation   point.    T.  St. 

Passivity  of  metals.     G.  Neuter.      Faraday  Boc.,   Nov.    12, 

1913.     |  Advance  proof.  |  (See  also  succeeding  abstract-. ) 

The  author  gives  an  outline  of  the  more  important  phe- 
nomena of  passivity,  and  discusses  the  various  theories 
which  have  been  advanced  to  account  for  them.  It  is 
probable  that  no  one  theory  will  account  for  all  the 
phenomena.  The  oxide -film  theory  is  deficient  in  many 
respects,  yet  doubtless  in  some  cave-  of  electrolysis  the 
formation  of  uvoluble  films  on  the  eli  <  t  rodes  i-  responsib.'e 
for  behaviour  generally  attributed  to  passivity,  of  the 
other  theories  the  one  in  which  the  passive  metal  i-  assumed 
to  be  of  a  different  (higher)  valency  has  not  met  with  much 
support  recently,  since  it  fails  to  account  for  numerous 
specific  actions  of  anions,  aid  for  the  sudden  changes  <>t 
condition  which  are  often  observed  A  more  populai 
theory  is  the  hydrogen  activation  theory  according  to 
which  the  normal  state  of  the  metal  is  passive,  and  it  only 
become-  active  ondei  the  influence  of  a  catalyst  which  is 
presumed  to  be  hydrogen  or  hydrogen  ions.  This  explains 
the  remarkable  activating  effect  of  nascent  hydrogen, 
but  it  is  difficult  to  reconcile  the  activating  effect  of  b 
halogens  with  the  assumption  that  iron  free  from  hydrogen 
is  necessarily  passive.  The  sudden  changes  of  condition 
are  not  so  readily  explained,  however,  by  any  othei 
theory.  Other  suggestions  are  that  passivity  i-  due 
to  the  accumulation  of  a  oharge  of  gaseous  oxygen  which 
only  nact.-  shiwly  with  the  metal.  This  theorj 
accounts  for  the  removal  of  passivity  by  rising  tem- 
perature;  it  is  not  inconsistent  with  the-  fad  that  the- 
n-Ill e -t  big  pOW<  I'  Of  pe'lishe  d  iron  is  unalte  re  el  e.n  it-  b.  .  <mi- 

ing  passive,  ai  el  it   i-  compatible  with   the-    observation 
that  the-  curve  of  gradually  increasing  activity  does  not 
correspond  with  that    of  gradually  increasing   passivity. 
]t  i-  however  defective  in  many  other  respects.     It  di 
not  account  for  the  behaviour  <>l  ohromhun  in  hydrogen 

iodide-,   for   the-   action   of  alkali-,   for   the   fad     thai     ire.n 
mef    pa     ive  on   heating  in  nitre>L'en  and  fur  the-  f 

that   Bome   metals  -whie-h  combine  readily   with 

under  either  conditions  can   become   pi    i\>.  when  the) 

presumably  must  combine  with  it  wry  slowly,     another 
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view  l-  th;U  the  main  process  at  an  anode  is  not  t In- 
formation of  metal  ions  but  the  discharge  of  anions  ami 
that  when  this  takes  place  slowly  the  anode  is  passive, 
and  finally  Ix-  Blanc  (Lehrbuch  der  Elektrochemie,  5th  Ed., 
p.  283)  projKises  the  vitw  that  tin-  slow  process  is  one  of 
hydration  of  the  ions  of  the  metal. — W.  If.  P. 

Iron;     Photoelectric   behaviour  of and  tin    theory  oj 

timtjf.     H.  S.   Allen.      Faraday  Soo.,  Nov.   12,   1013. 
[Advance  proof.  1 

Iron  which  is  chemically  active  .-hows  a  relatively  large 
photoelectric  activity,  /.»..  it  loses  a  negative  charge 
fairly  rapidly  when  insulated  and  illuminated  by  ultra- 
violet light.  Processes  which  render  the  iron  passive 
greatly  reduce  this  activity.  These  facts  are  in  good 
agreement  with  the  theory  that  the  cause  of  passivity 
•  Iv  found  in  the  presence  of  a  gaseous  layer  at  the 
metallic  surface.  This  theory  like  the  oxide-film  theory 
rigmaOy  pot  forward  by  Faraday. — \V.  H.  P. 

Anodic   reactions  ;     Mechanism   of and   the   behaviour 

of  iron   and   nickel  anodes.     E.    P.   Schoch.     Faraday 
.  Nov.  12.  L913.    [Advance  proof.] 

The  author  seeks  to  explain  the  phenomena  of  passivity 
by  maturing  into  the  specific  relation  between  the  anion 
and  the  anode  metal  With  current  densities  below  a 
certain  limit  the  ions  are  discharged  on  the  electrodes 
and  react  with  velocities  depending  on  the  specific  relation 
between  the  anion  and  metal.  If  the  surface  of  the 
anod-  becomes  covered  with  anions  the  production  of 
oxygen  ions  begins  and  produces  a  permanent  effect  by 
formation  of  an  oxide  film  or  a  layer  of  oxygen.  The 
range  of  current  densities  in.  which  the  permanent  effect 
Is  not  produced  i-  increased  by  all  factors  which  promote 
reaction  between  metal  and  anion,  e.g.,  rise  of  tempera- 
ture,  stirring,  etc.  An  increase  in  the  hydrogen  ion 
concentration  prevents  to  some  extent  the  formation 
of  oxygen  ions  bo  that  a  higher  P.D.  is  required  in  acid 
solutions  to  cau-e  the  formation  of  oxygen  ions.  Finally 
the  different  anion-  may  he  arranged  in  a  series  in  which 
it  i-  found  that  those  which  require  only  small  current 
densiti-s  to  produce  a  permanent  effect  on  the  anode 
-urface,  are  the  ones  which  would  most  easily  give  rise 
•  n  ion-,  e.g.,  bydroxyl,  iodste,  Inornate,  chlorate, 
The  author  believes  that  the  following  experimental 

lance    decides    in    favour    of    his    views    against    the 

hydrogen     catalysis     theory     (sec     succeeding  abstract). 

A   chromium   anode   which   ha-    been   made   passive   with 

the    formation    of    divalent    ions,    does    not 

■me  a/-''  i   to  form  trivalent   ions   but   to  form 

chroma-  An    iron    or    nickel    anode    which    has 

ive  with  reference  to  the  formation  of  divalent 

ion-  does  not  become  active  again  to  form  trivalent  ions. 

When    electrolysed    in    acetate    or    oxalate    solution    tin 

'r'-'l'-  >••  'in  at  potentials  considerably 

below  t;  rhich  it  ceased  to  l„-  active  before  and  al 

which  it   would  be   passive  in  other  electrolytes.     In  all 

thr-.  -he   activity   al    the  lower  potential   i-  due 

a  which  consumes  oxygen  and  lavs  the  metal 

(formation  of  chromate,  oxidation  of  acetate 

W.  H.  1'. 

Schmidt    and    W.    Rathert.     Farad.-. -. 

.   V  v     II'.    1913.     [Advance  proof.] 

Nickel    and    chromhim    remained    passive    when    rob- 

friction  in  an  atmo  phere  of  hydrogen  under 

in  which  no  oxide  film  could  remain.     Lron 

Bn'1  ""   conditions    was   ahrayi    active,    but    >• 

known  alwa  ntsin  appreciable  quantities  of  hydro 

romium    is    deposited    electrolytically    on    an 

•"*'  f  'he  metal  prepared  by  the  Gokisohmidl 

hromium  being  active  on  account 

and  under  the  influt 
■    the  remaining  metal  also  di 
iron  plate  which  i  just   pa    ive  by 

olution  of  chromic  Mid 
H"**  when   hydrogen   is   evolved  on 

■  u-j  to  diffusion  of  the  hydro 
the  inpply  of  hydn 
1  •■  ■         •  obtsniedwHhchToinram 


deposited  on  steel.  The  author  considers  that  these 
results  establish  the  validity  of  the  hydrogen- catalysis 
theory  of  activity,  according  to  whieh  the  passive  metal 
is  in  a  similar  condition  to  that  of  water  in  the  absence 
of  air,  which  does  not  boil  even  when  its  vapour  pressure 
is  equal  to  that  of  the-  superincumbent  atmosphere. 
Just  as  small  amounts  of  air  initiate  the  rapid  evaporation 
of  huge  quantities  of  liquid,  so  a  small  quantity  of  hydrogen 
can  activate  large  quantities  of  iron,  nickel,  or  chromium. 

— W.  H.  P. 

Colouring   metals }     Investigations   on    processes  for 


E.  Btutd.     Z.  angew.  Chem.,  1918,  26,  700—702. 

The  colourations  {"Liiste.rsudfarbu.ngen")  are  produced 
when  metals  or  alloys  are  immersed  in  hot  solutions  of 
complex  thiosulphates,  tartrates,  etc.,  of  certain  metals, 
chiefly  copper  and  lead,  and  arc  due  to  the  deposition  of 
thin  films  on  the  metal.  In  a  solution  of  lead  acetate  and 
sodium  thiosulphate  brass  becomes  deep  yellow,  light 
violet,  deep  blue,  light  steel  blue  and  eventually  gray 
(after  one  minute's  immersion)  while  lead  sulphide  separates 
from  the  solution.  Platinum  remains,  unchanged  under 
the  same  conditions,  but  becomes  coloured  at  once  in 
contact  with  copper.  If  two  sheets  of  platinum  foil  con- 
nected to  a  thermo-couple  be  immersed  in  the  same  bath, 
the  cathode  becomes  coated  with  lead  sulphide  which  at 
very  low  current  density  (0001  amp.  per  sq.  cm.)  deposits 
as  a  coloured  film.  The  process  is  thus  electrochemical, 
copper  going  into  solution  in  the  case  of  brass.  The 
deposit  is  devoid  of  structure  and  consists  of  pure  lead 
sulphide;  its  thickness  is  estimated  at  0-025 — 0-071  u. 
Alkaline  copper  tartrate  solution  to  which  glucose  has  been 
added  gives  a  film  of  cuprous  oxide. — W.  R.  S. 

Radioelements  ;      Electrochemical     behaviour     of .     F. 

Paneth  and  G.  v.   Heresy.     Monats.  Chem.,  1913,  34, 
1593—1603. 

The  chemical  identity  of  certain  radioelements  with  other 
elements,  referred  to  by  Soddy  (this  J.,  1911,  84  ;  see  also 
this  J.,  1913,  424),  extends  also  to  their  electrochemical 
behaviour.  The  decomposition  potential  of  thorium  Cj 
and  radium  E  is  the  same  as  that  of  bismuth,  that  of 
radium  D  and  thorium  B  the  same  as  that  of  lead,  and 
that  of  radium  A  about  the  same  as  that  of  polonium. 
The  electrolytic  separation  of  thorium  Cj  and  radium  E 
is  hence  retarded  by  addition  of  bismuth  and  that  of 
thorium  B  by  lead,  and  these  facts  may  be  utilised  to 
obtain  a  more  complete  electrochemical  separation  of 
radioelements  than  has  hitherto  been  possible. — A.  S. 


v. 


Polonium ;     Isolation    of .     F.     Panet  h    and     G. 

Hevesy.     Monats.  Chem.,  1913,  34,  1605-1608. 

A  hot  saturated  solution  of  radiolead  nitrate  is  allowed  to 
crystallise  and  the  mother  liquor  separated,  or  a  solution 
of  radiolead  nitrate  may  be  enriched  in  polonium  by 
dialysis  (this  J.,  1913,  362).  The  neutral  saturated  solu- 
tion is  then  diluted  slightly,  aid  electrolysed  with  the  aid 
of  platinum  electrodes,  after  addition  of  a  few  mgrms.  of 
a  bismuth  salt  to  hinder  the  separation  of  radium  E  (see 
preceding  abstract).  To  obtain  a  deposit  free  from 
radium  E,  the  cathode  potential  must  not  exceed  Eh»= 
—  0-08  volt  (corresponding  to  a  current  of  0H>  milliamp. 
per  sq.  cm.),  but  if  polonium  free  from  lead  and  not  from 
radium  E  is  all  that  is  desired,  a  cathode  potential  of 
Ejj  = — 0-5   volt   (current     0-4    milliamp.    per  sq.    cm.) 

may  be  used ;  or  the  solution  may  be  treated  with  sufficient 
nitric  acid  to  prevent  cathodic  separation  of  lead,  and  then 
electrolysed  with  a  current  of  oi  ampere,  the  lead  being 

deposited  as  peroxide  on  the  anode  and  the  polonium 
on  the  cathode,  in  the  ease  of  the  neutral  solution  the 
polonium  may  be  deposited,  without  the  use  of  an  external 
ouree  of  current,  by  immersing  a  sheet  of  copper  in  the 
solution  :  over  ho  per  cent,  of  the  polonium  is  recovered 
To  remove  the  deposited  polonium  from  tin-  platinum  or 

Copper  electrode,  thi-  i<-  heated  to  about    1000''  ('.  in  a  weak 

rent  of  carbon  dioxide  oi  hydrogen  in  a  quartz  tube, 
and  a  pier  of  beet  platinum  (or  palladium)  is  hung  in  the 
cool-  r  psrl  of  the  tube  (at  700"  <too°  C.);  practically  the 
whole  of  the  polonium  i-  oondensed  on  the  platinum  ;  other 
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metals  (gold,  copper,  nickel)  cannot  be  used  in  a  similar 
manner. — A.  S. 

Minerals  ;    Utilisation  of  surface  energies  for  the  separation 

of .     M.    Moldenhauer.     Kolloid-Zeits.,     1913,    13. 

229—235. 

The  author  reviews  different  types  of  flotation  processes 
for  the  concentration  of  ores.  In  the  processes  in  vogue 
at  present,  both  an  oil  emulsion  and  a  froth  are  produced 
in  the  mixture  of  ground  ore  and  water  (ore  pulp),  thp  froth 
being  produced  in  three  different  ways  :  (1)  the  mixture  is 
subjected  to  a  vacuum,  whereby  the  air  dissolved  in  the 
water  is  liberated  (Elmore  vacuum  process);  (2)  the 
mixture  is  rendered  faintly  acid  and  subjected  to  vigorous 
agitation  at  an  increased  temperature,  whereby  more  air 
is  entrained  than  can  be  dissolved  (Minerals  Separation 
Ltd.  process)  ;  (3)  the  mixture  Ls  acidified  and  treated  at 
an  increased  temperature  with  an  easily  decomposable  car- 
bonate (process  of  the  Bergbau-A.-G.  Friedrichssegen). 
Under  favourable  conditions  all  three  processes  will  give 
a  yield  of  up  to  98  per  cent,  of  the  valuable  constituents 
of  the  ore.  A  series  of  curves  is  given  showing  the  in- 
fluence on  the  formation  of  froth  from  a  given  ore  pulp  of 
different  quantities  of  oil  and  acid  respectively,  the  in- 
tensity of  the  agitation,  the  temperature,  and  the  duration 
of  agitation. — A.  S. 


Corrosion  of  metals  by  water.     Stuart.     See  XIXb. 


Ariion   of  antiformin   [disinfectant]  on   metals  and  alloys, 
Zikes.     See  XIXb. 


Patents. 

Steel  and  steel  alloys  ;    Process  of  treating  [face-hardening] 

.     W.    H.    Jones,    Munhall,    and    A.    F.    Mitchell, 

Homestead,  Pa.     U.S.  Pat.  1,076,768,  Oct.  28,'  1913. 

Steel  having  a  supercarburised  face  portion  is  treated  so 
as  to  decarburise  a  portion  of  the  supercarburised  layer, 
part  of  the  decarburiscd  layer  Ls  then  removed  by 
machining,  and  the  steel  is  finally  hardened  by  water- 
quenching. — A.  S. 


Iron  ;    Manufacture  of  electrolytic 


Soc.   "  Le  Fer." 


Fr.  Pat.  458,294,  Aug.  2,  1912. 

The  access  of  air  to  the  electrolyte  of  ferrous  salts  is 
regulated  so  as  to  bring  about  a  partial  oxidation  of  the 
latter,  both  electrodes  being  rotated  and  the  temperature 
of  the  electrolyte  kept  constant. — B.  N. 

Ores  ;  Method  and  apparatus  for  treating more  especi- 
ally applicable  for  roasting  spent  or  burned  pyrites  and 
the  like.  E.  R.  Sutcliffe,  Leigh,  Lanes.  In  part  from 
Cuivres,  Metaux  et  Produits  Chimiques  d'Hemixem 
Soc.  Anon.     Eng.  Pat.  16,450,  July  13,  1912. 

Copper  ores,  especially  silicious  ores,  are  mixed  with  salt 
and  heated  in  an  inclined  rotary  furnace  to  600°  to  700°  C, 
after  which  the  charge  passes  to  a  second  inclined  rotary 
furnace,  where  it  is  exposed  to  this  temperature  for  from 
3  to  8  hours,  whereby  the  copper  is  converted  into  soluble 
cupric  chloride.  The  two  furnaces  may  be  in  line,  the 
second  at  a  lower  level,  so  that  the  charge  passes  from 
one  to  the  other  by  gravitation.  Gaseous  fuel  and  air 
are  supplied  to  the  first  furnace  at  its  ore-discharge  end, 
and  part  of  the  gases  from  the  combustion  chamber 
between  the  two  furnaces  may  also  pass  tbrougb  tin  lower 
furnace,  although  generally,  the  heat  of  the  charge  on  entry, 
with  the  heat  generated  by  the  reaction,  which  is  continued 
in  the  second  furnace,  is  sufficient. — T.  St. 


Furnaces  ;    Ore   roasting   or   drying 


H.    M.    Ridge, 


London.     Eng.  Pat.  23,763,   Oct.    17,    1912. 

Three  multiple-tier  furnaces  are  described,  in  which  ore 
fed  on  to  the  top  hearth  is  worked  along  by  rabbles  attachi  d 
to  vertical  shafts,  passing  from  caoh  hearth  to  the  one 
bek.w,  and  from  left  to  right;  and  righl  to  left  on  succes- 
sive  hearths;     Each   furnace   has   two   or   more   of  such 


vertical  shafts,  and  by  bringing  into  operation  suitable 
additional  feed  and  discharge  openingB,  the  jwrtion  of  a 
furnace  operated  by  any  shaft  can  be  put  out  of  aetion, 
for  the  purpose  of  repairs,  without  -topping  the  working 
of  the  rest  of  the  furnace. — T.  St. 

Engraving   on    metal   cylinder*    in    intaglio    or    in    relief; 

Chemical     process   for  .     M.    Dumont    and    L.    de 

Moor,  Brussels.     Eng.  Pat.  21,526,  Sept.  21,  1912. 

An  impression  is  produced  upon  the  cylinder,  in  greasy 
ink  (by  pressure  from  a  proof  upon  thin  paper  or  trans- 
parent gelatin),  and  powdered  with  talc  or  colophony, 
the  cylinder  being  then  coated  with  a  sensitised  photo- 
graphic emulsion  which,  after  being  "  exposed,"  i-1  "  de- 
veloped "  by  immersion  in  turpentine  :  after  being  heated 
to  convert  the  hardem  d,  remaining  portion  of  the  emulsion 
into  acid-proof  enamel,  the  cylinder  i-  placed  in  an  acid 
bath.  In  the  case  of  a  drawing  with  very  fine  lines,  a 
re-transfer  is  prepared  from  a  photographic  negative  or 
positive  of  an  enlargement  made  in  Indian  ink.  For 
half-ton;  work  a  re- transfer  is  made  from  a  direct  photo- 
graph in  negative  or  positive  net  or  screen  :  or  a  phototype 
sheet  with  coarse  grain  is  prepared  from  an  ordinary 
negative  photograph. — \V.  E.  F.  P 


and    uniting    articles 
En?.    Pat. 


Metals  ;     Mixture  for    coating  — 

made    of    metal.     A.    Rosenberg.    London 
23,300,  Oct.  11,  1912. 

A  mixture  for  soft -soldering  or  for  coating  metallic 
surfaces,  eonsists  of  a  finely  divided  metal  or  alloy,  a  dry 
flux,  and  a  vegetable  or  animal  oil,  grease,  or  fat.  It  may 
be  enclosed  in  a  thin-walled  tube  of  the  metal  contained 
in  the  mixture,  or  of  a  material  which  on  burning  away 
will  leave  practically  no  residue.  (See  also  Fr.  Fat.  345,593 
of  1904:    this  J..  1905,  32.)— T.  St. 

Metal  compounds  ;    Process  for  treating  natural  or  artificial 

prior  to  smelting.     A.   J.    Boult.   London.     From 

C.  Guillemain,  Germany.  Fug.  Pat.  24.54S.  Oct.  26. 
1912. 

Anti.moniates.  arsenates,  carbonates,  chlorides,  phos- 
phites, vanadates,  eliminates,  and  sulphates  of  heavy 
metals  are  mixed  with  suitable  fluxes  or  the  like,  and 
blown  in  conver'ers,  using  finely  divided  fuel.  The  arsenic 
etc.  are  thereby  volatilised,  while  the  heavy  metals  Income 
agglomerated  and  clinkered  into  a  form  suitable  for 
further  treatment.  Suitable  tluxes  are  residues  from 
zinc  reducing  muffle-,  washing  residues  from  the  same, 
and  carbides.  As  an  example,  a  natural  pure  lead  arsenate 
ore  is  treated  with  addition  of  3  to  5  per  cent,  of  its  weight 
of  ordinary  unwashed  residues  from  zinc  distilling  muffle 
furnaces,  <>r  with  addition  of  finely  distributed  coke  and 
sand    developing    about    the    same    heat    in    the    reaction. 

— T.  St. 

Molybdenum  ;  Manufacture  of olgecta  from .  Chenuache 

Fabrik  von  Heyden,  Akt.-Ges.,  Radebeul,  Germany. 
Eng.  Pat.  26,976,  Nov.  12.  1912.  Under  Int.  Conv., 
dune   19,   1912. 

Molybdenum  powder  is  mixed  with  magnesium   oxide, 

or  barium  oxide,  or  with  a  compound  which  yield-  one 
of  these  oxides  on  heating,  and  the  mixture  i-  formed  into 
rod-,    wires,    or    bands,    by    known    method-.      A    -uitablc 

mixture  consists  of  loo  parts  of  molybdenum  and  about 

20   pints  of  anhydrous  magnesium  carbonate.      A  part  of 

the  magnesium  oxide  or  barium  oxide  remains  in  the 
finished  article,  and  effect-  an  increase  in  ductility  and 
tensile  strength  a- .  ompared  with  objects  composed  of  pan 
molybdenum.     (8ee  alee  Bug.  Pat.  1161  of  mil.)    T.  St. 

Copper    smelting    furnace*.     W.     (i.     Perkins,     London. 
En*   Pat    27,869,  Dei     :t.  1912. 

Tin:  plant  consist-  of  a  nun  reversible,  gat  tired,  revet 

beratorv  furn.o  ■-.   '  dust -colled  in;/  chamber  and  a  regei 

tor .    the  -     ■     from  the  furnace  pass  through  I  he  dust- 

chamber  at  a  reduced  ■pel  d  and  th.  11  traverse  l  he  r.  If  -n.-r 
ator    in    an    upward    direction.      W.  B    I     P 
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■jer  [and  silver]  from  ore  ;    Process  of  extracting . 

f.  I.aist.  Anaconda.  Mont.     U.S.  Pat.  1,076.833.  Oct.  28. 
1913. 

Tin:  sulphide  ore,  after  an  oxidising  roast,  is  roasted  with 

salt,  then  leached  with  dilute  sulphuric  acid  in  which  some 

has  been  dissolved,  and  the  resulting  solution  treated 

w.th  hydrogen  sulphide     After  removing  the  precipitated 

sulphides,  the  major  portion  of  the  solution  is  used  for 
leaching  ■  fresh  charge  of  roasted  ore. — A.  S. 

.•traliiminium  alloy.  E.  1).  Oleason,  New  York, 
Assignor  to  F.  .1.  Roaster,  Brooklyn,  N.Y.  U.S.  Pat. 
1,076,973,  Oct.  28,  1913. 

A\  alloy  of  90  parts  of  copper  and  10  of  "  boron  alu- 
minium." prepared  by  adding  aluminium  to  a  fused 
mixture  <jf  calcium  fluoride  and  vitrified  boric  acid, 
ami  then  adding  the  mixture  to  molten  copper. — A.  S. 

head  capper  and  lead-copper-tin  compositions,  and  pxocess 
uj  mating  same     ¥..    1).  Gleason,  Assignor  to  Plastic 

Metal  Co..  New  York.     U.S.  Pats.   1,077,698,  1,077,699, 
1,077,700,  and  1.(177.701.  Nov.  4.  1913. 

Tut:  compositions  consist  of  (1)  lead,  lead  sulphide,  and 

60  t<>  B0  per  cent,  of  copper;  (2)  lead,  tin,  lead  sulphide, 
and  fr«>m  5U  to  til*  per  cent,  of  copper.  The  copper  and 
lead  sulphide  are  first  melted  together,  and  the  lead,  or 
lead  and  tin.  then  added,  and  the  mixture  fused.  The 
function  of  the  lead  sulphide  is  to  increase  the  mixibility 
<>f  tin-  alloying  metals. — T.  St. 

Magnetic  [ort  \  separator.  H. .!.  B.  Nathorst,  Malmberget, 
Sweden.  Eng.  Pat.  8486,  April  10.  1913.  Under  Int. 
Coav.,  April  is.  1912. 

A  i  vi.indkh  m.  sheet  iron  drum.  3  to  0  mm.  thick,  and  with 
a  perfectly  continuous  surface,  revolves  about  an  adjust- 
able fixed  shaft.  Magnets  mounted  on  the  shaft  are 
energised  by  a  direct  and  continuous  current,  the  windings 
being  arranged  bo  that  two  or  more  poles  are  of  alter- 
nating polarity,  and  in  Buch  manner  that  the  poles  alternate 
in  the  direction  of  rotation  of  the  drum.  The  en-shed 
•■r>-  i»  fed  on  to  the  top  Of  the  drum,  and  passes  over  the 
magnet  poles,  the  magnetic  and  non-magnetic  materials 
l>«-in'_' collected  on  Opposite  sides  of  an  adjustable  separating 
J..  Eng.  pat,  8988  of  1890.)— T.St. 

Ipparatus  for  agitating  <->  thickening .     A. 

James,    London.     Eng.    Pat.    8801,    Apr.    14,    1913. 

1>  apparatus  of  the  kind  depending  upon  the  action  of 
rotating  arm-,  in  a  tank,  the  agitator  or  collector,  which  is 
earned  on  .1  suspended  (balanced)  bearing  and  driven 
from  andemeath,  is  mounted  so  that  it  may  be  raked 

and   lowered    by   hand   or  drive   from   the   main  shaft. 

\V.  E.  F.  P. 


.    Apparatus  for  sintering .     J.    F.  Greenawalt, 

Cok>.,  U.fi  A      Eng.  I'at.  10,249,  May  I,  1913. 
_•  P  •   28,441,  Dec  10,  I912(thisj„  1013, 

in:  1.   hood  of  the  furnace   previously  described 

ha*    been    improved    with    the   object    of   forming   instan- 
heel  of  name  uniformly  over  the  whole  turfi  1  e 
of  the  charge  in  the  pan.     To  the  outside  of  die 

boo-:  .  aed  .hi  enclosed  tank  containing  fuel  oil,  the 

»ir  -  rhich  communicatee  with  a  compressed-air 

■apply.     Th<-  oil  and  air  are  supplied  to    two  cylindi 
bur-  ened  to  the  roof  of  the  hood,  and  dispoted 

ly,  with  their  axes  at  right  angle*  (0  the  lurfai  1 
oft!  b  burner  (see  fig.)  con  isl    of  an  upper 

b,  and  an  intermediate  ihi  • 

ion/  radial  -lot-.  *,  extending  to  the 
inference  from   points  short   of  the  centre.     To  the 

•.  upright  conical  "  <-pn  ar'i  1 . 
which  the  oil  m  rii-<  barged  from  a  ipray  nozzle,  24. 
ted  to  the  burner  through  a  tai  01 1  uing, 

//  1        !'.•  t  ween   the   tank   am!    I  he 

hur.  mt   passes   through  a  reducing  reive,  to 

re  .0  lbs  'ank  loallo* 


of  the  oil  being  forced  through  the  spray-nozzle.  Air  and 
atomised  oil  are  thus  forced  through  the  slots  in  the  sheet- 
metal  disc  in  all  directions  in  a  horizontal  plane.     When  the 


oil  is  ignited,  a  uniform  sheet  of  flame  results.  By  varying 
the  size  of  the  slots  in  different  directions,  the  shape  of  the 
flame  ma)'  b?  regulated. — T.  St. 

Furnaces  ;  Pi  r/m  era  five  oj.ev  hearth  — — .     T.  P.  Rogerron, 
Glasgow.     Eng.    I'at.   10,853,  May  8,   1013. 

To  allow  of  rebuilding  the  block  of  a.  regenerative  open 
hearth  furnace,  whilst  the  furnace  is  working,  a  '"centre" 
[e.g.,  a  tube  of  metal  or  fire-clay)  is  slipped  into  the  gas 
port  below  the  block  and  the  block  is  repaired  with  a  pi;. si  i< 
mixture  of  about  50  parts  of  broken  silica  brie  ]-.  £0  parls-  of 
silver  sand,  and  30  parts  of  silica  clay,  introduced  through 
the  working  door  of  the  furnace  and  packed  into  position  by 
suitable  tools. — W.  H.  C. 


Bad 'iothoriu  111  ;       [Electrolytic]      Preparation      oj .     L. 

Meitner.  Merlin,  Assignor  to  ().  Knofler  und  Co.,  Herlin- 
Plotzensee,  Germany.  C.S.  Fat.  1.070,141,  Oct.  21, 
1913. 

Sou'TIons  containing  radiothorium  in  large  cxcci-m  and 
very  little  or  no  thorium,  are  electrolysed,  whereby  the 
radiothorium  is  deposited  at  the  cathode. — ().  P. 


Pig    iron;      Process    for    dephosphorising .     A.     P. 

Pasquier,    Dijon,    France.      Eng.    Fat.    25,251 ,    Nov.    4, 
1912.     Under  Int.  Conv.,  Nov.  25,  1911. 

Si. 1,  Oar.  Fat.  252,504  of  191 1  ;   this  .J..  1913,  29.— T.  P.  P. 

//'.»  and  stnl  articles  ,    Process  for  surf  ace-hardening 

using  a  thick  or  party  hanh  unit/  mji  nl.     (J<  br.  8<  hi  I  1  1 1 

Fr.   Fat.  459,175,  June   12,   1913.     Under  Int.  Conv., 

Oct.    15,    1012. 
Skk  Fug.  I'at.  1 3,805  Of  1913;   this  J.,  1913,  1016.— T.  P.  P. 

Ore  concentration ;   Apparatus  for .     W.  Broadbridge, 

A.  C.  Howard,  ami  Mineral!  Separation,  Ltd.,  Lonccn. 
Eng.  Pat.  26,490,  Nov.  8,  1912. 

U.S.  Pat.  1,084,209  of  1918     (his  J.,  1913,766.— T.P.B. 
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[Ore]  pulp;  Apparatus  for  thickening  and  agitating—. 
J.  van  Nostrand  Dorr,  Denver,  Colo.  U.S.  Pat.  1,076,666, 
Oct.  28,  1913. 

See  Eng.  Pat.  21,944  of  1912  ;  this  J.,  1913,  663.— T.  F.  B. 

Aluminium  alloys  and  process  of  manufacture  thereof. 
H.  0.  Ormiston,  Rockdale,  New  South  Wales.  Eng. 
Pat,  6166,  March  12,  1913.  Under  Int.  Con  v.,  Dec.  24, 
1912. 

See  Fr.  Pat.  455,617  of  1913  ;  this  J.,  1913,  981.— T.  F.  B. 

Aluminium  ;  Process  for  the.  treatment  of  the  swrfaces  of 
articles  of — — .  A.  Lang,  Karlsruhe, 'Germany.  U.S. 
Pat,  1,077,480,  Nov.  4,  1913. 

See  Addition  of  Dec.  18,  1907,  to  Fr.  Pat.  354,713  of  1905  ; 
this  J.,  1908,  690.— T.  F.  B. 


Aluminium  ;    Solder  for 


-.     C.  Willmott,  Smethwick. 
U.S.  Pat.  1,078,114,  Nov.  11,  1913. 

See  Eng.  Pat.  19,214  of  1912  ;  this  J.,  1913,  915.—  T.  F.  B. 

Ore ;     Process    for  the    agglomeration     of in     rotary 

tubular  furnaces.  F.   L.  Smidth    &    Co.,    Copenhagen. 

Eng.    Pat.    7707,  April    1,    1913.     Under    Int.  Conv., 
May  23,  1912. 

See  Fr.  Pat.  455,644  of  1913  ;   this  J.,  1913,  949.— T.  F.  B. 
[Ore]     briquets ;      Process    of     making 


-.  ().  Kippe, 
Osnabriick,  Germany.  U.S.  Pat.  1,078.544.  Nov.  11, 
1913. 

See  Fr.  Pat.  457,245  of  1913;  this  J..  1913, 1018.—  T.  F.  B. 

Roasting  furnaces.  J.  B.  F.  Herreshoff,  New  York. 
Eng.  Pat.  6372,  March  14,  1913.  Under  Int.  Conv., 
April  12,  1912. 

See  U.S.  Pat.  l,066,110of  1913  ;  this  J.,  1913,  794.— T.F.B. 

Roasting  sulphurous  ores  by  a  continuous  proet  88  ;  Mechanical 

system  for .     X.    de    Spirlet,    Brussels.     U.S.    Pat. 

1,077,010,  Oct.  28,  1913. 

See  Addition  of  Jan.  22,   1913,  to  Fr.   Pat.   415,338  of 
1910;    this  J.,  1913,  794.— T.  F.  B. 


Copper ;     Process    and    apparatus   for    producing 


-by 

electrolysis.  M.  Perreur-Lloyd,  Boulogne-sur-Seine, 
France.  Eng.  Pat.  6897,  March  20,  1913.  Under  Int. 
Conv.,  March  22,  1912. 

See  Fr.  Pat.  441,644  of  1912  ;  this  J.,  1912,  932.— T.  F.  B. 

Amphidizing  [treating  copper    ores];    Apparatus  for- 


C.  S.  Bradlev,  New  York,  Assignor  to  Bradlcv  Copper 
Process  Co.,  Jersev  City,  N.J.  U.S.  Pat.  1,077,036, 
Oct.  28,  1913. 

SEEFr.  Pat.  430,692  of  1911  j  this  J.,  1911,  1392.— T.  F.  B. 

Zinc  ;   Process  of  and  apparatus  for  use.  in    manufacturing 

.     C.  V.  Thierry,  Paris.     Eng.  Pat.  7953,  April   4, 

1913.     Under  Int.  Conv.,  July  19,  1912. 

See  Fr.  Pat.  456,180  of  1913;  this  J.,  1913,  949.— T.  F.  B. 


Tungsten  ;     Working 


-.  C.  T.  Fuller,  East  Orange, 
N.J.,  Assignor  to  General  Electric  Co..  New  York. 
U.S.  Pat.  1,077,696,  Nov.  4,  1913. 

See  Eng.  Pat.  9877  of  1912  ;  this  J.,   1912,  1 133.—  T.  F.  B. 
Tungsten  ;    Process  of  treating 


-.  C.  T.  Fuller,  East 
Orange.  N.J.,  Assignor  to  General  Electric  Co.,  New 
York.     U.S.  Pat.  1,077,827,  Nov.  4,  1913. 

See  Eng.  Pat,  15,586  of  1911  ;  this  .J.,  1912,  764.-  T.  F.  B. 

Metals,  alloys,  and  steels;    Apparatus  for   treating  molten 

.     L.  M.  V.   H.  Baraduc-Muller,   Paris.      US.   Pat. 

1,077,925,  Nov.  4,  1913. 

See  Addition  of  Jan.  13,  1911,  to  Fr.  Pat.  434,865  of  1910; 
this  J.,  1912,  439.— T.  F.  B. 


Foundry-sand;      Treatment     or     renovation      of 


PouLson,    Farnworth,    Widnes.     U.S.    Pat.     1,078,062. 
Nov.  11,  1913. 

See  Eng.  Pat.  14.972  of  1912  ;    this.!.,  1913,  369.— T.  F.  B. 

Manganese  from  its  ores  ;    Method  oj  extracting  .      F. 

Heusler,    Dillenburg,    Germanv.     U.S.    Pat.    1,078,199, 
Nov.  11,  1913. 

See  Ger.  Pat.  250,035  of  1911  j   this  J.,  1912,  933.    -T.  P.  B. 
Ore* ;      Process     of      treating      [silver-bearing] .     E. 


Langguth,    Neerpelt,    Belgium.      D.S.    Pat.     1,078,360, 
Nov.  11,  1913. 

See  Ger.  Pat.  240,768  of  1911  ;  this  J.,  1911.  1457.—  T.F.B. 

Allot/.     Rube]    Bronze,    Ltd.  Fr.  Pat.  459,212,    June    13. 

1913. 

SEE  US.  Pat.  1,076,455  of  1913;  this  J.,  1913,  1073. 

— T.  F.  B. 

Method  of  nodulating  materials.    U.S.  Pat.  1,076,705.    8et  1. 

Disintegration    of    silicates.     [Extraction    oj    nickel   from 
garniente.]    Fr.   Bat.  458.432.     ftet  VII. 


XL— ELECTRO-CHEMISTRY. 

Ozone  ;  The  formation  of at  carious  pr<  seurt  -.      H.  von 

Wartenberg  and  L.  Mair.     Z.  Elektrochem.,  1913,  19. 
879—881. 

Under  otherwise  similar  conditions  the  concentration  of 
ozone,  and  also  the  actual  weight  of  ozone  produced  per 
watt-second  by  the  silent  electric  discharge  through 
oxygen  at  pressures  varying  from  0-25  to  5-0  atmospheres, 
lias  a  very  decided  maximum  at  from  0-5  to  1  atmosphere. 
Outside  the  above  limits  the  yield  sinks  to  mere  tm 

— G.  F.  II 

Mechanism   of  anodic  reactions,  and  tin    behaviour  <>f  iron 
and  nickel  anode*.     Schoch.     8et   X. 

Patents. 

[Iridium- plated  tungsten]  Electrod< .  K.  H.  Stevens,  Salt 
Lake  City,  Utah,  Assignor  to  United  States  Smelting, 
Refining  "&  Mining  Co.,  Portland.  Me.  U.S.  Pat. 
1.1)77.92(1.  Nov.  4,   1913. 

The  tungsten  eleetrode  is  plated  with  a  non-oxidi-aMe 
metal  of  the  gold  group,  such  as  iridium.— B.  N. 

Tungsten  conductors  [for  mercury  raj>our  rectifiers].  Cie. 
Franc,  pour  1' Exploitation  dee  Procedes  Thomson- 
Houston.  First  Addition,  dat.d  April  4.  1913,  to 
Fr.  Pat.  379,393,  June  29,   1907  (this  J..   1907.  1." 

Tungsten,  in  the  form  of  inverted  cups,  m  used  for  the 

principal  anodes  in  upper  side  tubes,  and  the  cathode  of 
mercury  is  in  the  middle'  iimli  of  a  lower  triple  tube,  tin- 
outer   limbs   containing   auxiliary   anodes   of   mercury   f"t 

.starting  the  arc. — B.  N. 

Electrolytic  cells.  K.  ('.  R.  Marks,  London.  From  Hooker 
Electrochemical    Co.,    Not    York.     Bng.    Pat.    1*208, 

May   26,    1913. 

Bee  U.S.  Pat.   1,076,660  oi    1913;    this  J.,    1013,    1076. 

— T.  F.  B. 

Electrolytic  apparatus.     Hooker  Electrochemical  Co.     Fr. 

Pat.  468,666,  .May  l".i.  1913. 

Bb]    U.S.    Fa'.    1,075,660  ol    1913;   this  J      L918,    1*76. 

— T.  F.  B. 

Electrolytic  diaphragm.     H.  A.  Wagner,  V  «  York.     I   B 
Fat.    1.077.1 1 1.    \>\      I.    1911 

Bng.  Pat,  16,048 oi  1913  (this  J.,  191%  1076    T.  F.  B 
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tori/  conductor*  .  Production  of  - 


,  W.  D.  CooUdge 
Schenectady,  NY..  Assignor  to  General  Electric  Co.' 
N,tt  Fork.     U.S.  Pat.  1,077,674,  Nov.  4,  1913. 

I'u.  282  of  1909;  this  J.,  1910,  163.— T.  F.  B. 

[Electrolytic]     Preparation     of     radiothorium.     U.S.     Pat. 
1,076,141.     S,c   VI 1. 

Apparatus  for  th<  electrolysis  of  alkali  salts,  with  the  aid  of 
a    mercury    cathode.     Ger.     Pat.    265,414.     See    VII. 


XII.-FATS;    OILS;    WAXES. 


Fat  of  Cervus  elaphus 
Monats.  Chem.,  1913, 


F <i/.<  ;    ( 'on ititut  nts  of  animal . 

/).     J.  Klimonl  and  E.  Meisl. 
34.  1489     1492, 

Tnr  stag  fat  examined  had  the  characters  :  sp.  gr.  at 
50°  ('..  0*9066;    acid  value,  26-5  ■    saponification  value, 

5;  iodine  value,  19-3;  in.pt.  (Pohl),  480°  C.  ;  solidif. 
pt..  47-.".  C.  By  repeated  crystallisation  from  acetone 
a  mbstanoe,  m.  ]>t.  62-5* — 63-5°  C,  was  isolated  in  the 
form  of  needles  and  was  identified  as  palmitodistearin 

Rimer  and  T.imprich.  this  J.,  1913,  434),  which  has 
\*  <  u  previously  detected  in  beef  tallow  and  mutton 
tallow  (this  .1..  1903,  638,  1136).— A.  S. 


—  in    animal   fate.     M. 
Nahr,    Genuaam.,    1913, 


Y'gttnbL    fats  ;     Detection    of  — 
Kloetermann.     Z.   Untersuch. 

28.  433—437. 

Tiik  method  deacrihed  by  hfarcusson  and  Schilling  (Chem. 
Z<it.,  1913,  37.  1001)  Ls  not  onivereally  applicable,  since 
digHonm  precipitates  only  the  free  cholesterol  and  phyto- 
tterol  aril  not  their  esters.  Saponification  is  essential,  and 
the  following  method  L-  recommended  : — 100  grins,  of  the 
fat  are  saponified  with  alcoholic  potassium  hydroxide, 
the  soap  solution  diluted  with  water,  and  the  fatty  acids 
liberatid  by  hydrochloric  acid,  and  extracted  with 
286  <■.<■.  of  ether.  The  ethereal:  olution  is  washed  with 
water  and  shaken,  with  256  c.c.  of  petroleum  spirit  and 
about  2o  grans,  of  sodium  chloride,  which  Ls  subse- 
quently d  by  filtration  through  cotton  wool.  The 
filtrate  L»  heated  and  treated  with  a  solution  of  1  grm.  of 
in  20  c.c.  of  96  per  cent,  alcohol,  and  the  crystal- 
line precipitate  separated  after  15  minutes  and  washed 
with  ether  until  free  from  fat.  It  Ls  then  dried  with  filter 
paper  and  acetylated  with  20  to  30  c.c.  of  acetic  anhydride. 
Th«  f  acetic  anhydride  i-  evaporated,  the  residue 
c.  of  absolute  alcohol,  and  the  solution 
licit  id  drop  l»y  drop  with  water  until  crystals  begin  to 
^rate.  More  water,  up  to  2o  c.c.  in  all,  is  then  added 
and  the  crystals  filtered  on  cotton  wool,  washed  with  70 
per  eej.t.  alcohol,  and  dissolved  in  ether.     The  solution  Ls 

:*>rs»t<d  to  dryness,  and  the  acetates  are  reerystalli -•  d 
from  absolute  alcohol  and  examined  in  the  usual  way. 

I     A.  Iff. 

J'aroffi,  _     p    ^\    Meerburg. 

m.   Weekblad,   1913.  10,  742-744.     Chem.   Zentr., 

1913.2,  17" 

r  paraffin  wax  by  Bhrewsbury'a  method 

•rifted  mace  should  he  added 

.1  alcohol  as  a  whole  and  not  drop  by  drop. 

he  mix:  ore  must  he  warmi  d  and  lh<  n 

*K-»  3apoi  ••    I ion  should  be  effected  in  a  mi 

he     u-ed     the     •;\.  Uongly 

attacked   and   the   gelatinou  olution    is   renderei 

i  -    A.  S. 

'/  ','1.     H.    Bprinkmeyer    and    A. 
y     Cntei       •      N    hi     Genurrm.,    1913    26, 

Mexican    kapok"    seed    differed    f, 
apparently  belonged  i  i 

''■     '  Thf    .\!  ■    ;  -    j  ,  .    ,  ,nt 

•        'I  he   oil   gave   (he 


following  values:— Refraction  at  40°  C,  57-4;  at  25°  C, 
65-9;  acid  value,  12-62;  saponification  value,  192-8; 
iodine  value,  95-7;  Reichert-Meissl  value,  0-55;  Hehner 
value,  95-60.  Fatty  acids :— M.  pt.,  31-2°  C.  ;  solidif.  pt., 
28-0°  C.  ;  refraction  at  40°  C,  46-0;  iodine  value,  92-0; 
neutralisation  value,  199-8;  and  mean  mol.  weight,  286-3. 
The  oil  yielded  no  insoluble  bromides,  but  gave  a  positive 
reaction  in  Halphen's  cottonseed  oil  test.  In  colour  it  is 
superior  to  Java  kapok  oil  (see  also  this  J.,  1913,  874,  917). 

— C.  A.  M. 


Olive  oil ;   Denahtration  of ivith  sulphuric  acid.     Oil, 

Paint,  and  Drug  Rep.,  Nov.  10,  1913.     [T.R.] 

The  Collector  of  Customs  at  New  York  has  been  advised, 
as  the  result  of  a  communication  from  Swan,  Finch  and  Co., 
that  under  certain  circumstances  the  denaturing  of  olive 
oil  by  the  use  of  sulphuric  acid  will  be  permitted.  It 
appears  that  the  customs  officials  submitted  this  question 
to  the  Secretary  of  Agriculture,  who  reported  that  there 
was  no  objection  to  the  use  of  sulphuric  acid  in  denaturing 
olive  oil  if  the  acid  used  was  in  quantity  of  one  part  by 
volume  of  66°  B.  acid  to  99  parts  of  oil,  if  care  be  taken 
in  mixing  and  the  denaturing  product  be  allowed  to  stand 
for  24  hours.  Under  the  advice  of  the  Agricultural 
Department,  therefore,  the  customs  officials  have  stated 
to  the  collector  of  customs  that  the  use  of  sulphuric  acid 
in  denaturing  olive  oil  will  be  permitted  under  the  terms 
stated  and  in  following  the  directions  as  to  the  denaturing 
operations. 


Symphonia  seeds  from  Madagascar  ;    Composition  of  ■ 


A.  Hebert.     Bull.  Soc.  Chim.,  1913,  13,  1039—1041. 

The  seeds  of  two  species  of  Symphonia,  N.O.  Clusiacae, 
S.  Inevis  and  S.  louveli  which  are  used  as  sources  of  oil  by 
the  natives  in  Eastern  Madagascar,  yielded  respectively 
35-2  and  40-0  per  cent,  of  fat  of  pasty  consistence  on 
extraction  with  petroleum  benzine.  The  fat  from  the 
seeds  of  S.  laevis  had  an  iodine  value  of  66-7  and 
consisted  of  40  per  cent,  of  saturated  and  60  per  cent, 
of  unsaturated  acids  (by  lead-salt  ether  method);  the 
fat  from  5.  louveli  gave  similar  figures.  The  unsaturated 
acids  consisted  chiefly  of  oleic  acid.  Analyses  are  also 
given  of  the  residues  after  extraction  of  oil  from  the  seeds; 
the  residues  are  somewhat  poor  in  nitrogen  and  carbo- 
hydrates and  of  such  a  fibrous  texture  that  their  use  for 
feeding  cattle  would  be  undesirable. — R.  G.  P. 


Turkey-red  oil  ;    Analysis  of 


-.     W.  Fahrion.     Chem.- 
Zeit.,   1913,  37,  1372—1373. 

The  water-content  of  Turkcy-icd  oil  may  be  determined 
to  within  1  per  cent,  by  heating  3—5  grins,  in  a  platinium 
crucible  over  a  small  flame  until  frothing  ceases.  There 
are  oils  on  the  market  which  though  giving  satisfactory 
results  in  practice,  contain  only  very  small  quantities  of 
combined  sulphuric  acid  (e.g..  as  little  as  0-09  per  cent. 
SO.,).  In  the  case  of  oils  of  this  kind,  which  owe  their 
characteristic  properties  to  the  presence  of  polyricinolcic 
acids,  the  "  total  fat  "  should  he  del  erinined  by  saponifying 
with  alcoholic  alkali,  and  del  Omposing  the  soap  with  acid. 
A  higher  result  is  obtained  than  when  the  oil  is  treated 
directly  with  acid  for  the  separation  of  the  fat,  as  in  the 
hitler  case,  the  polyricinolcic  acids  are  converted  only  to  a 
mall  extent  or  not  at  all.  into  ricinoleie  acid. — A.  S. 


Path  nts. 

Oil*  and f ale } roii i  oil-suds  ,<n<l  olhir  rcgitahh  mw  materials 
containing  oils  mid  [tils  ;  Method  <</  irlrjcting — - — . 
It.  N.  Riddle,  Rahway,  N.J.  U.S.  Pat.  1,076,997, 
Oct,  28,  1913. 

'Iiii.  material  ii  ground  in  the  presence  of  a  solvent,  being 
alternately  subjected  to  pressure  and  releate  of  the  same 
during  the  operation;  the  solution  of  the  oil  is  then 
ed  by  pressure,  and  the  solvent  removed  first  by 
distillation  andthen  the  laai   traces  by  a  current  of  an 

inert  gas.— W.  P.  S. 
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Oil  mixtures  and  the  like  ;    Process  of  hydrogenating 


C.  Ellis,  Montclair,  N.J.     U.S.  Pat.  1,078, 130.  Nov.  11. 
1913. 

In  hydrogenating  oils  or  fatty  compounds  containing  acids 
or  other  contact  poisons,  it  is  proposed  to  dilute  the 
material  with  a  neutral  ofj  before  treating  it  with  hydrogen 
in  presence  of  a  catalyst. — T.  F.  B. 

Fatty  acids  and  their  gh/cerides  ;    Reduction  of  unsaturated 

.     W.    Fuchs.     Fr.    Pat.    458,445,    May    14,    1913. 

Under  Int.  Conv.,  May  18,  1912. 

The  oil  or  fatty  acid  is  heated  to  90°  to  150°  C.  and 
catalytically  hydrogenated  by  means  of  hydrogen  which 
has  been  more  strongly  heated  (200°  to  250c  ('.).  The 
speed  of  the  reduction  is  thus  accelerated  by  about  10  per 
cent,  and  overheating  of  the  oil  is  obviated.  '  The  hydrogen 
may  be  rendered  still  more  active  by  treatment  with 
chemically  active  rays. — C.  A.  M. 

Oleine;    Process  of  obtaining  desulphurised  vegetable 

G.  Felizat.     Fr.  Pat.  456,794,  April  17,   1913.      Under 
Int.  Conv.,  April  22,  1912. 

An  oil  suitable  as  a  lubricant  in  spinning  and  weaving  is 
prepared  from  oils  that  have  been  extracted  by  carbon 
bisulphide  (e.g.,  from  olive  marcs).  The  oil  is  freed  from 
colloidal  substances,  treated  with  superheated  steam  to 
remove  sulphur,  saponified  as  completely  as  possible, 
and  the  liquid  fatty  acids  (oleine)  separated  from  the  solid 
fatty  acids  by  crystxllisation  and  nitration  or  expression. 

— C.  A.  ML 

Fats  and  oils  ;   Process  of  treating for  the  manufacture 

of  fatty   acids   and   glycerin.     E.    Twitchell.      Fr.    Pat. 
456,956,  April  22.  1913. 

The  fat  is  agitated  with  water  in  the  presence  of  a  relatively 
small  proportion  of  a  salt  of  a  sulpho-aromatie  fatty  acid, 
and  of  a  suitable  quantity  of  an  acid  capable  of  combining 
with  the  metal  of  the  salt,  so  that  the  sulpho-aromatir 
acid  is  liberated  and  effects  the  hydrolysis.  The  charge 
is  heated  and  agitated  until  the  fatty  acids  and  glycerin 
separate,  after  which  the  metal  of  the  salt  is  precipitated, 
and  the  products  of  the  hydrolysis  separated. — C.  A.  M. 

Oils,  fats,  greases  and  waxes  ;    Production  und  utilisation 

of  sulphonaled  products  of  certain .      I.  Levinstein, 

Manchester.     Eng.    Pats.    18,333,  Aug.   9,  and   18,714, 
Aug.  15,  1912. 

A  fat  or  wax  containing  a  substant  ial  proportion  of  palmitic 
acid  is  melted  and  sulphonated  with  sulphuric  acid  at 
about  40°  to  45°  C.  The  resulting  sulpho  acids  may  be 
mixed  with  mineral  oils  and  waxes,  resin  oils,  camphor 
or  essential  oils  to  form  products  soluble  in  or  misciblc 
with  water.  The  neutral  or  alkaline  sails  of  some  of  these 
sulpho  acids,  and  notably  the  sodium  salt  of  sulphonated 
palm  oil,  may  also  be  used  for  similar  purposes,  and  these 
sodium  salts  will  also  give  with  animal  or  vegetable  fats 
{e.g.,  tallow,  japan  wax,  lanolinc)  mixtures  which  will 
dissolve  in  or  mix  with  water. — ('.  A.  M. 

Oil  mixtures  for  use  as  lubricants,  for  impregnating  or  coating 

substances,    etc.  ;     Process   for    preparing .     Chem. 

Fabr.  Florsheim  Dr.  H.  Noerdlinger.  Ger.  Pat.  2ti.->,597, 
May  8,  1909.  Addition  to  Ger.  Pat.  263,278  (this  J., 
1913,  918). 
In  the  process  of  the  principal  patent,  the  mineral  oils 
may  be  replaced  by  fatty  oils  or  fats  of  animal  or  vegetable 
origin.  The  mixtures  of  thickened  tar  oils  and  drying 
fatty  oils  may  be  further  treated  with  a  drier.  The  products 
from  non-drying  oils  are  more  efficient  lubricants  than 
those  prepared  with  mineral  oils.  The  mixtures  obtained 
when  driers  arc  used,  can  be  employed  as  substitutes  for 
varnishes. — T.  F.  B. 


Soaps   containing    serums;     Process   for    preparing . 

H.  Grauert,     Ger.  Pat.  266,538,  I'd-.  20,  1912. 

Serums  extracted  from  fresh  or  preserved  animal  blood 
or  from  defibrinated  blood  are  added  to  soap-  of  all  ola 

— T.  F.  B. 


Oils  and  fats;   Process  for  Mulching  and  thickening . 

W.  P.  Thompson,  Liverpool.  From  F.  Criiner, 
Esslingen  on  Neckar,  Wurtemburg.  Eng.  Pat.  2260* 
Jan.  28,  1913. 

See  Fr.  Pat.  453,664  of  1913  ;   this  J.,  1913,  79S.— T.  F.  B. 

Detergents,  detergent  solutions,   or  emulsions  ;     Process  for 

manufacturing .     G.      P-trotf,      Kuskowo,      Russia 

Eng.  Pat.  19,759,  Aug.  29,  1912. 

See  Fr.  Pat.  4.-.2.054  of  1912  ;   this  J.,  1913,  666.— T.  F.  B. 

Oils,  fats,  waxes,  and  other  fatty  substances  ;    Manufacture 

and     utilisation     of    sulphonated    products    of I 

Levinstein.  Fr.  Pat.  458,998,  Feb.  28,  1913  Under 
Int.  Conv.,  Aug.  9  and  15,  1912. 

See  Eng.  Pats.  18,333  and  18,714  of  1912 ■   preceding 

— T.  Y.  B. 


XHI.-PAINTS  ;       PIGMENTS ;       VARNISHES  ; 

RESINS. 

Paints  for  steel,  subjected  to  alterant,   exposure  to  air  and 

fresh  water  ;   S<„,tr  i<_sis  of .     P.  H.  Walker  and  S.  S. 

Voorhees.  J.  Ind.  Eng.  Chem.,  1913,  5,  S99— 905. 
An  investigation  conducted  under  the  joint  direction  of  the 
Bureau  of  Chemistry  and  Bureau  of  Standards  fl'.S.A.). 
Fiftei n  paints  prepared  with  the  same  linseed  oil  and  drier 
(a  solution  of  lead  and  manganese  linoleates  in  oil  of 
turpentine,  containing  3-92  per  cent.  Pb  and  0-79  per  cent. 
Mn)  were  usrd  and  were  made  up  in  each  case  so  as  to 
show  a  viscosity  of  about  50  seconds  by  the  Stormer 
viscosimeter.  Plates  of  basic  open-hearth  steel,  cleaned 
by  a  sandblast  and  coated  with  the  paints,  were  kept  in 
tanks  which  were  filled  with  water  every  afternoon  at 
4  o'clock  and  emptied  each  morning  at  !)  o'clock  from  Feb.  1, 
1911  to  Jan.  22,  1912  (except  for  short  periods  when  the 
water  was  frozen)  ;  the  plates  were  then  left  in  the  empty 
tanks  from  Jan.  22  to  March  1.  1912.  The  condition  of 
the  plates  was  observed  at  intervals,  and  the  results  are 
given  in  a  long  table.  The  chief  feature  was  the  u'ood 
results  given  by  red  lead  and  American  vermilion  (scarlet 
had  chromate),  and  it  is  suggested  that  in  future  tests  one 
of  these  be  used  as  a  standard  for  coating  one-half  of  a 
plate,  the  other  half  being  coated  with  the  paint    to    be 

tested.— A.  S. 

Patbhts. 

Whili    had;     Manufacture   of .      K.    H.    Strange    and 

H.  E.  Coley,  London.     Eng.  Pat.  7139,  March.  25,  1913. 

Mol.TKN    lead   is   forced    by   hydrostatic     pressure    through 

small  perforations  on  to  a  cold  travelling  metallic  surface, 
BO  .is  to  solidify  in  fine  threads  which  may  be  rapidly  con- 
verted into  white  lead,  as  described   in   Eng.    Pat.  61 
of  1907  (this  .!..   1 90S.   till.    -C.  A.  M. 


Paints;    Art  of  making .     F.  I'.    Bradley,    Assignor 

to  Bradley  and  Vrooman  Co.,  Chicago,  III.     Q.S.   rat. 
1,077,239,  Oct.  28,   1913. 

Standardised  paint  Btockfl  in  a  viscid  condition  an-  stored 
in  separate  containers,  from  which,  after  agitation  to 
render  the  stock  uniform,  a  predetermined  quantity  can  be 
withdrawn  and  mixed  with  predetermined  quantities  of 
suitable  paint  liquids,     E.  W,  1. 

Oil  paints  ;    PrOCCSS  oj  manufacturing  for  pictures,  etc. 

A.  Cine.     Fr.  Pal  ru    8,   IBIS. 

Mixttjbbs  of  ordinal*]   pigments  with  oils,   balsam*,  el 
are  dried  bj  m  i  rt,  crushed,  and  ground     I     \    M 

Plaslit    rubstances,   impregnating    tohttiont  and  tki    like; 
Condensation    products  for    making  The    British 

Thomson- Houston  Co.,  Ltd.,  London.      From  General 
Electric  Co.,  Sohenectadj     I    v  \      Eng     Pal     .'; 
Oct.  23,   1912. 

Tin:  brittlenesB  "f  the  resins  obtained  by  heating  glycerin 

and    other    poUhvdrie    alcohols    with    poly  bask    a.  ids    or 
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anhydrides  (see  Bng.  Pat.  83,776  of  1912 :  this  J.,  1913,961) 

■  minimised  by  combination  with  butyric  acid.  Two 
parts  by  weight  of  phthalio  anhydride  and  one  part  of 
glycerin  arc  heated  first  to  I00c  ('.  and  then  slowly  to 
.it  which  temperature  the  mixture  is  maintained 
until  dL-t  illation  of  water,  acrolein,  and  other  vapours 
Finally  the  temperature  may  lie  allowed  to  rise 

J10c  C.  The  tirst  part  of  the  reaction  is  complete  when 
a  sample  drawn  and  cooled  becomes  hard  and  brittle 
without  stickiness.  22  parts  of  the  product  are  heated 
with   10  jarts  of  butyric  acid  in  glycerin,  using  a  reflux 

denser,  for  S  -24  hours  until  a  sample  drawn  and 
cooled  shows  no  rign  of  stickiness.  This  product  is  heated 
at  3<>0C  ('.  in  an  open  vessel  until  distillation  ceases  and 
a  ma-s  is  obtained  which  is  brownish,  soft  and  rubber  like 
aid  soluble  in  acetone.  A  solution  in  this  solvent  may  be 
employed  for  impregnating  fibrous  or  cellular  matter. 
The  fusible  soluble  resin  may  In-  rendered  infusible  and 
apparently  insoluble  by  heating  for  2 — 3  hours  at  100° — 
1 20    C      Fithtr  normal   or  isobutyric  acid  mav  be  Used. 

— E.  W.  L. 

WaUrprimf  film  and  method  of  making  it.  G.  PluSF. 
Fr.  Fat'.  466,926,  Apr.  21.  1913.  Under  Int.  Conv., 
May   16    and  Oct.  24.   1912. 

Thk  pellicle  forming  on  the  surface  of  oil  paints  and 
varnishes  i-  -eparatcd  by  suitable  means  (e.g.,  wire  gauze 
rapports),  and  i-  dried  and  subjected  to  suitable  treatment , 
«uch  as  dusting  with  bronze  or  other  powder  to  prevent 
utickinem.  Two  Buch  pellicles  may  be  mounted  on  a 
fabric,  which  they   will  render  waterproof. — C.  A.  M. 

/'ii/.«,  oils,  resins,  waxes,  paraffin,  mineral  oil  or  its  distilla- 
tion prod  art.*-,  fossil  wax  or  mineral  wax  ;    Process  for 

chlorinating .     [Production  of  artificial  resins.]     ('.  F. 

Boehringer   and    Sonne.     Fr.    Pat.    459,261,   Aug.    31, 
1912. 

-  Ger.  Pats.  266,866 and  268,166;  this  -T..  1913,499,613. 
The  introduction  of  chlorine  is  continued  until  no  more 
i*  absorbed.  The  process  may  also  be  carried  out  in 
presence  of  a  metallic  catalyst,  and  the  carbon  tetrachloride 
may  be  replaced,  wholly  or  partly,  by  other  solvents, 
•neb  as  methyl  alcohol,  glycerin,  acetone,  chloroform, 
(arl««n  bisulphide,  benzene,  or  phenol. — T.  F.  B. 

Posh   for  attaching  linoleum   and  tin    like   to   floors.     (). 
Koseack.    Ger.  Pat.  265,066,  Aug.  20,  1912. 

A    -mi  i  Ti"\   of   linoxyn   in    "alkaline  spirit'*   is  claimed. 

— T.  F.  B. 

purifying  material;    Process  for  the  utilisation  \a«  a 
•I        .   C.J.  H.  Madsen,  Copenhagen. 
Bng.    I*a'.    12,833,  June  2.    1918.     Under   Int.  Conv.. 
dune  7.   1912, 

Pal   261,000  of  1912;  this  J.,  1913, 834.— T.  P.  B. 

'  Process  of  preparing  an .     E. 

Plauen,    Germany.     U.S.      Pat.      1,076,703, 
Z8,   1913. 

164,742  of  1913 ;  this  J.,  1913, 876 —T  V.  B. 

for  grinding  /.ami-  or  oi/n  r  liquid  materials.     T.,  .T.  P>., 
i  H.  N.  Torrance,  and  Torrance  and  Son-,  Ltd,     Fr. 
■      000,  June  21.  1913.     Under  Int.  Conv.,  June  21. 
1912. 

Pan  14,733  of  1912;  this  J.,  1913, 798.— T.F.B. 

Impregnating  materials  ;   Manufacture  of    — . 
R   th,    Frankfort   on    Maine,   Germany,     Bng.    Pat. 
:.  1913.     Under  Int.  Conv.,  Peb.  8,  1912. 

'.TlOof  |;»|2:  thisJ.,  1912,  I  190       I  .F.I'.. 

//.'/  /or    nilrot  i  lluli  .-i    and   »oliilion*   of 

be    Amlm    und    Soda    Pabrik. 
160  00(1     May   :.,    1913.     Under    Int.    I 

"i     nd  Bng,  Pal      _'i  368  and  t:\.-,\  i 
1912:   lb  -  J.,  1913,  018,  1021.     T.  F.  1',. 


Shellac   and  analogous  lacs:    Process  for   refining . 

H.  Cassard.   '  Fr.  Pat.  459.458.  dune  19.  1913. 

See  U.S.  Pat,  1,066,794  of  1913;  this,!  .  1913,835.— T.  F.  B. 

Preparing  oil  mixtures  for  use  as  lubricants,  for  impregnating 

or  coating  substances,  etc.     Ger.  Pat.  266,597.     See  XII. 


XIV.— INDIA-RUBBER  ;    GUTTA-PERCHA. 


I  *  a  Iran  isa  t  ion  ;    Theory  of 


V.  Chemistry  of  rubber, 
VII.  I).  Spence  and  J.  Young.  KoUoid-Zeits.,  1913, 
13,  265—271. 

Furthkk  experimental  evidence  is  given  in  support  of  the 
authors*  view  that  vulcanisation  is  a  chemical  process 
(see  this  J.,  1911,  816:  1912,  81,  785;  1913,  97).  It 
is  shown  that  there  is  no  "critical  temperature'"  :  vul- 
canisation takes  place  at  all  temperatures,  and  the  accelera- 
tion due  t.)  lise  of  temperature  is  of  the  same  order  as 
in  other  chemical  reactions.  Comparative  experiments 
with  caoutchouc,  balata,  and  gutta-percha  showed  that 
they  all  yield  the  same  final  product  containing  32  per  cent, 
of  combined  sulphur  and  exhibiting  the  same  physical 
properties.  The  differences  between  raw  caoutchouc, 
balata,  and  gutta-percha  must  therefore  be  of  a  physico- 
chemical  nature,  and  in  accord  with  this  view  is  the  fact 
that  as  balata  and  gutta-percha  become  vulcanised,  they 
first  acquire  more  and  more  the  elastic  properties  of 
rubber;  as  vulcanisation  progresses  the  properties  of  the 
products  gradually  become  more  alike  until  finally  in  all 
three  cases  a  product  having  the  characteristic  properties 
of  hard  rubber  is  obtained. — A.  S. 


Patents. 

Rubber  ,    Processes  and  apparatus  for  extracting front 

materials    containing  the  same.     J.  L.  Palmer,  London. 
Fng.  Pat.  23,682,  Oct.  16,  1912. 

Lundolphin  bark  concentrate  or  the  like  is  rolled  between 
and  along  two  frictional  surfaces  rotating  relatively  to  one 
another  at  a  high  speed,  until  the  material  is  separated 
into  masses  of,  in  the  main,  rubber  "  worms,"  and  into 
more  or  less  barren  particles  of  bark.  The  rotating 
members  may  be  slight  ly  concave  discs,  hemispheres,  cones, 
or  cylinders,  mounted  on  resilient  bearings.  ■ — E.  W.  L. 

Caoutchouc,    its   homologues   and   analogues  ;    Process  Jor 

preparing .     Farbcnfabr.  vorm.  F.  Bayer  und  Co. 

Ger.   Fat.  264,959,  July  21,  1912. 

The  autopolymerisation  of  butadiene  or  its  homologues 
or  analogues  to  caoutchouc  substances,  is  considerably 
accelerated  by  colloidal   metals. — T.  F.  B. 

Caoiilrlioiic  substances  obtained  by  polymerisation  of  butadiene 

and    its   homologues  ;     Process   for    improving   the . 

Badische  Anitin  und  Soda  Pabrik.    Ger.  Pat.  265,326, 

Aug.   3,    1912. 

Tin:  physical  properties,  especially  the  strength,  of  buta- 
diene-caoutchouc and  its  homologues,  can  be  considerably 

improved  by  treatment  with  an  organic  peroxide  or  ozonide. 

— T.  F.  B. 

[Elastic]  composition.  T.  I).  Kelly,  Southend-on-Sea 
Eng.  Fat.  23,846,  o.t.  18,  1912.  (Of.  Bng.  Fat.  8613  of 
1911  :   thi-  J.,  1912,  696.) 

Siy.K  or  like  gelatinous  material  (6  parts  by  volume)  is 
mixed    with     (ally    oil-    guch    as    linseed    or    t  ungseed    oil 

(31  parts)  or  wit ii  mineral  oil  to  which  glycerin  ha-  been 

added,  and  the  mixture  is  heated  with  metallic  (lead, 
/ine  or  iron)  oxid.      (J   pail)  and   Portland    or   magnesium 

oemenl  (2  parts)  al  a  temperature  not  much  above  212*  F 

M00'  0.)  for  16  minute-.  Colouring  or  filling  material 
may  al-  o  lie  added.        B.  \\\   L. 


Vol.  XXXII.,  No.  23.]  Cl.  XV.— LEATHER;  BONE;  HORN;  GLUE.   Cl.  XVI.— SOILS;  FERTILISERS.        1121 


Rubber,  gutta-percha,  balata,  <tc.  ;  Process  for  extracting 

from  the  latex  of  rubber-bearing  plant*.  H.  Collosens. 
Fr.  Pat.  458.986,  June  9,  1913.  Under  Int.  Conv., 
June  11  and  Sept.  13,  1912. 

See  Eng.  Pat.  22,25.5  of  1912  :  this  J..  1913,  298.— T.  F.  B. 

Caoutchouc;    Process  for  regenerating .     E.   Zappcrt. 

Fr.    Pat.   459,693,   June   26,    1913. 

See  Eng.  Pats.  25,055  of  1912  and  4913  of  1913  :    this  .1  , 
1913,  984.— T.  F.  B. 

Process  for  making  isoprene.     Fr.  Pat.  459,988.     Set  XX. 

Proa ssfor  prt  paring  isoprene.     ( ler.  Pat.  264,007.     St  i  X  X. 

Process  for  preparing  isoprene.     Ger.  Pat.  264,923.  Set  XX. 

Producing  erythrene  and  isoprene.     Addition  to  Yr.   Pat. 
439,381.     See  XX. 

Preparing    isoprene   or   erythrene,    or   a    mixturt    of  thest 
substances,  from  fusel  oil.     Ger.  Pat. -264,902.     Set  XX. 

Process  for  preparing  erythrene.     Ger.  Pat.  264,264.  Set  XX. 

Preparing  butadient  and  its  homologues.     Ger.  Pat.  265,172. 

See  XX. 


XV.— LEATHER  ;  BONE  ;  HORN  ;  GLUE. 

Grease   from    harness    leather    scrap;     Recovery    of . 

P.   M.   Armstrong.     J.    Anier.     Leather  Oheui.    Assoc, 
1913,  11,  459—468. 

(Jrease  recovered  from  leather  scrap  by  means  of  solvents 
is  not  suitable  for  use  on  leather,  as  part  of  the  solvent 
is  always  retained  and  is  injurious  to  leather.  The  method 
of  recovery  described  Ls  free  from  this  objection  and  has 
been  used  regularly  on  a  practical  scale.  A  covered  tank, 
~t  feet  in  diameter  and  Ah  feet  in  depth,  built  of  staves 
2—3  inches  thick,  is  half  filled  with  water,  which  is  heated 
to  boiling  by  a  brass  steam  coil  mounted  on  a  shelf  a  few 
inches  above  the  floor  of  the  tank.  The  coil  is  pierced 
at  intervals  of  3  or  4  inches  with  |-inch  holes  directed 
towards  the  centre  of  the  tank  to  facilitate  agitation  of  the 
contents.  The  scrap  is  thrown  in,  a  little  at  a  time,  until 
the  whole  mass  is  boiling,  the  necessary  chemicals  are 
added,  steam  turned  off  and  the  grease  allowed  to  separate. 
When  the  grease  is  clear  it  may  be  run  off  by  an  overflow 
pipe  or  skimmed  off  with  a  dipper  after  setting,  the  grease 
is  separated,  remelted  in  a  jacketed  kettle  and  run  into 
pans.  Each  kind  of  scrap  requires  slight  variations  in 
treatment.  Buffings  are  treated  in  quantities  of  about 
3  barrels  at  a  time.  When  boiling,  one  or  two  gallons  of 
hydrochloric  acid  are  added  and  boiling  continued  till  the 
buffings  change  from  brown  to  light  red  and  begin  to 
disintegrate.  100  lb.  should  yield  25—30  lb.  of  grease. 
Whitenings  are  treated  the  same  way  but  are  not  boiled  so 
long  and  only  \  gallon  of  acid  is  used  :  the  yield  of  grease 
should  be  40 — 50  per  cent.  Trimmings  are  treated  in  the 
same  way  but  when  blackened  a  gallon  of  acid  is  added 
to  the  water  to  destroy  the  blacking.  After  boiling,  another 
gallon  is  added  and  boiling  continued  till  the  colour  of  the 
foam  changes  from  black  to  light  brown.  On  account  of  t  he 
long  boiling  cmulsitication  may  take  place,  in  which  case, 
as  much  of  the  grease  as  possible  is  removed  and  the 
emulsion  boiled  again,  repeating  the  process  if  accessary. 
Black  grease,  i.e.,  grease  which  has  been  slicked  out  from 
the  blackened  leather  may  be  recovered  by  the  method. 
The  blackening  is  a  fine  precipitate  of  mixed  ferrous  and 
ferric  haematates.  These  compounds  are  destroyed  by 
chromic  anhydride,  potassium  permanganate,  hydrogen 
peroxide  and  nitric  acid.  The  tank  is  half  filled  with 
boiling  water  containing  2  lb.  of  caustic  soda  and  a  barrel 
of  black  grease  added.  When  emulsification  is  complete, 
Jib.  of  commercial  sodium  or  potassium  permanganate  i- 
added  and  boiling  continued  5  minutes.  \\  gallons 
of  hydrochloric  acid  is  then  added  and  boiled  vigorously. 


The  grease  is  then  removed  by  the  dipper  and  settled  in  the 
jacket  kettle  to  remove  manganese  dioxide.  The  precipita- 
tion of  manganese  dioxide  may  be  avoided  by  using 
oxalic  acid  but  the  expense  is  greater.  The  grease  thus 
recovered  (yield  75 — 80  per  cent.)  is  too  soft  to  use  alone 
but  may  be  used  in  stuffing  in  place  of  tallow.  Table 
grease  i-  usually  clear  so  no  acid  need  be  used  and  the  water 
made  only  sufficiently  hot  to  melt  the  grease,  and  with 
floor  scrapings  which  is  usually  good  grease  containing 
dirt  only.  \  gallon  of  hydrochloric  acid  is  sufficient.  Sul- 
phuric acid  should  not  be  used  as  it  is  not  removed  by 
boiling  and  keeps  the  grease  emulsified  with  the  water 

— D.  J.  L. 

Synthesis    of    depsides,     lichen-subs'anccs    and    tannins. 

Fischer.     See  XX. 

Patknts. 

Tanning  hides  and  shins ;    Process  for— — .     Rohm  and 
Haas.     Ger.  Pat.  265,865,  March  6,  1913. 

The  products  obtained  by  the  action  of  normal  sulphites 
and  formaldehyde  on  phenols,  are  employed  as  tanning 
agents,  either  alone  or  in  conjunction  with  known  sub- 
stances.  Leathers  obtained  by  this  process  can  be 
coloured  a  variety  of  shades  by  treatment  with  different 
dia/.o  compounds. — T.  F.  15. 

Tanning    agents*;     Process    far    preparing .     Rohm 

and    Haas.     Ger.    Pat.   265,915,   Jan.  29,    1913. 

Condensation  products  from  phenols  or  their  sub- 
stitution products  with  formaldehyde  or  its  equivalent, 
which  are  soluble  in  alkali,  are  treated  with  formaldehyde 
in  presence  of  a  normal  sulphite,  <>r  solutions  of  the 
condensation  products  in  alkali  are  treated  with  formalde- 
hyde-bisulphite. The  products  can  be  concentrated 
by  evaporation,  and  may  also  be  neut  ralised.  Light 
coloured  tanning  agents,  suitable  for  use  in  making  white 
leatheis,  are  obtained. — T.  V.  H. 

Leathers  ;  Process  fur  dressing  and  dyt  ing  all  kinds  <,f  - 


().  Trebitsch.     Ger.  Pat.  265,913,  April  26.  1912. 

AFTEB  the  tanning  process,  the  leather  is  treated  with  a 
solution  of  a  aon-coagulable  albuminoid  compound  of 
animal  or  vegetable  origin,  or  with  a  decomposition  product 
thereof  Such  albuminoid  compounds  may  also  be  used 
for  thickening  the  dyebath  for  leather.  It  is  stated  that 
this  treatment  prevents  the  hardening  and  cracking  of  the 
leather,  and  by  fixing  the  tannin,  renders  the  product 
more  impervious. — T.  V .  B. 


Tanning    agent. 


P.    F.     Reinseh.     Ger.     Pat.    265,914, 

.March    17.    1912. 


A  solutiod  containing  ferricoxychloride  and  magnesium 

chloride  (prepared  from  magnesium  carbonate  and  ferric 
chloride  solution),  which  may  also  contain  aluminium 
chloride,  is  said  to  be  suitable  for  tanning  all  kinds  of 
skins  for  preparing  BOle  lea- her.  upper  leather,  etc.      T.  K  B. 

Plastic  masses  (rum  anhydrous  glue,  glycerin,  and  pulverulent 
fitting     materials;      /'mess     for     hardening .     I. 

Traube.      Ger.  Pat.  264.. VIS.  Feb.  25,  1913. 

MIXTURES  of  glue,  glycerin    and  powdered  Sllhlg  materials 

are  moulded  '"  the  desired  shape  and  treated  with  methyl 
alcohol,  acetone,  or  other  liquid  which  is  soluble  in  water 

and  has  the  power  to  precipitate  the  glue.      The  glycerin 

can  be  recovered  from  the  solution    by  evaporation  ei  I 
boiling. — T.  P.  B. 


XVI.     SOILS;  FERTILISERS. 

Alkali  soils;    Influence  •<!  tht   tali*  common  i  i><ai 

tli,  growth  of  tht  riet  \<lant.     K.  Ifiyake.     J.  BioL  <  hem.. 
1913,  16.  236     263. 
In  1909,  widelj  distributed  tracts  of  alkali  soil  were  dif 
covered  in  the  southern  part  of  Formosa  and  it  beoanv  "t 
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importance  to  ascertain  the  effect  of  the  salts  present  on 
the  growth  of  the  rice  plant.     The  author's  experiments 

with  solutions  of  pure  sal's  showed  that  at  very  low  con- 
centrations the  Baits  had  a  stimulating  effect,  but  at  higher 
concentrations  they  had  n  toxic  action,  on  rice  seedlings. 
The  concentrations  at  which  the  stimulating  effect  was 
were:  &fgSO«,  N/500;  MgCl,  and  CaCl2, 
.V  1000  .V  5000;  Natl.  A  50— N  100;  Na,CO,  and 
N.iHi  05,  N  100  V  500,  The  salts  acted  injuriously 
when   the  concentrations   were   greater  than   .Y   100  for 

->,.  MgCl.,  CaCl2,  NaCl,  and  NagCOs,  and  .V  50  for 

-ii,  and  Xalico",.  Experiments  with  .V  10  solutions 
(at  which  concentration  all  the  salts  wore  toxic  when  used 

ly)  showed  that  when  two  salts  were  present  together 
in  suitable  proportions  the  toxie  action  of  eaeli  was  neutra- 
lised. To  obtain  this  neutralising  effect  a  greater  addition 
of.  for  example,  a  sodium  salt  to  a  magnesium  salt  was 
needed  than  of  a  magnesium  salt  to  a  sodium  salt,  and  in 
ral.  divalent  cations (Ca",  M")  had  a  greater  effect  on 
univalent  cations  (Xa\  K)  than  univalent  cations  had  on 
divalent  cations.  Calcium  ions  were  more  effective  than 
marnnrinm  ions  ;  strontium  ions  were  much  less  effective, 
and  barium  ions  actually  enhanced  the  injurious  action  of 

urn  and  magnesium  ions.  The  anions  also  play  a  part, 
but  in  a  much  lesser  degree  than  the  cations. — A.  S. 

•mi  chloride  ;  Manurial  experiments  on  (he  effect  nj — ■ — 
in  comparison  with  potassium  chloride.  P.  Bolin. 
Meddelande  X".  88  frSn  Centralanstalten  for  jordbruks- 

fiir.-ok.  .Stockholm.   1913.   1- — 16.     Biedermann's  Zentr., 
1913.  42,  <)T(J— 673. 

McNfRi.a  experiments  in  Sweden  with  oats,  grass, 
and  root  crops  on  peat  soils  of  different  kinds,  have 
shown  'hat  in  very  many  cases  the  improvement  in 
yield  produced  by  sodium  chloride  is  as  great  as  that 
produced  by  potassium  e  hloridc,  when  used  in  conjunction 
with  Chile-saltpetre  and  superphosphate.     The  conclusion 

b at  the  salts  act  either  by  virtue  of  their  chlorine,  or 

merely  as  salts  supplying  a  "salt  deficiency"  in  the 

soil.      In    eith'-r    case    the    sodium    chloride    is    the    more 

•comic  application.  In  certain  conditions,  of  course, 
the  pofa— inm  -alt  has  :)  specific  action  which  the  sodium 
chloride  cannot  exert,  in  which  ease  it  cannot  be  replaced 
by  the  cheaper  salt      W.  EL  P. 

hlisers  contemning  acid  phosphaU  and  calcium  cyti  im  iii  idc  ; 

Deereasi  ofavailablt  phosphoric  acid  in  mired .  R.  N. 

Hra-k.tt.     .1.   Ind    Bng.  Chem,   1913,  5,  933—935. 

Labo&atoby   experimentf   and  experience  on  a  factory 

•   l*'th  -how  that  in  mixed  fertilisers  containing  1  part 

klehuD  eyanamide  to 6-25  or  8-33  parts  of  acid  phosphate 

(■■pel phosphate),   with   or   without    " ammoniates      and 

.  t(,i  re  i  dual  increase  of  the  insoluble 

and  do  rean  of  the  available  phosphoric  acid  on  standing 

— A.S. 


tht    quality  of  sugat    beeti   outing  to   (hi 

formation  of  intr<if<     in  the  SOU.       Headden.      .WA'VJI. 
1' 

I  treating     — .     (.  F.  Gloystein, 

rican    Nicotine   Co.,    Sendi  i  on,    K 
Pat    1,078,427,  Nor,  II,  1913. 

Tn  dvt  of  a  1-5  to  2  per  cent,    oda  solution 

»re  mix<d  uith  !  ;'  tobacco    crap  "to  a  point  not 

ai  d   th<-   liquid    i-    n 

ration,  the  rapouri  i 

Odd    I  d.      In   this   way   it    i-     .<id 

•b*-  original  oonditioi 

'*«■  ill;. 

Inrnlr,  p  for  pro'/ >i'  i  n'/  n      . 

April    2),    1913.      Under  I.,' 

■I .,  1913,  1079.      T.  F.  I',. 


XVII.    SUGARS;  STARCHES;  GUMS. 


S it i/ar  beets  ;  Deterioration  in   the    quality   of ,     ouing 

to  the  formation  of  nitrates  in  the  soil.  P.  Headden. 
Blatter  fiir  Zueke  rri.bonhau,  1912,  [24],  377.  Bieder- 
mann's Zentr.,  1913,  42,  674— 676. 

Since  1904  a  fall  has  taken  place  in  the  sugar  content  of 
beets  grown  in  Colorado,which  has  bee  n  gene  rally  attributed 
to  the  high  percentage  of  soluble  matter  (1 — 2  per  cent,  of 
alkali  sulphates  and  chlorides)  in  the  soil,  and  to  irrigation. 
The  author,  however,  brings  forward  evidence  to  show  that 
the  principal  cause  is  excessive  nitrate  assimilation,  pro- 
ducing a  lengthened  vegetation  period  and  a  delay  in 
ripening.  The  diminution  in  the  sugar  percentage  is 
accompanied  by  a  considerable  increase  in  the  yield  of 
molasses,  and  a  high  content  of  nitrate  nitrogen.  The  same 
changes  can  be  produced  by  nitrate  manuring,  and  much 
nitrate  is  always  found  in  the  soils  which  produce  the  low- 
quality  beet.— W.  H.  P. 


Fibre  ;  Determination  of  — —  in  cane,  and  bagasse.  L.  G.  L. 
Steuerwald.  Archief  Suikerind.  Nederl. -Indie,  1913,  21, 
471—482. 

The  customary  method  of  determining  the  fibre  content  of 
cane  or  bagasse,  by  extraction  with  alcohol,  gives  consider- 
ably lower  results  than  those  yielded   by  the   formula  : 

dry  substance,  per  cent.  >    _    sugar,  per  cent,  on  bagasse  x   100 
on  the  bagasse  »         quotient  of  purity  of  bagasse  juice- 

Experiments  showed  that  the  alcoholic  extraction  method 
is  open  to  two  sources  of  error:  (1)  a  substance 
insoluble  in  water,  and  consisting  principally  of  saccharetin 
(this  J.,  1912,  142)  is  dissolved  from  the  fibre  ;  (2)  gummy 
and  other  bodies  from  the  bagasse  juice  are  precipitated 
on  the  fibre.  Comparative  determinations  with  exhausted 
Java  bagasse  showed  that:  (1)  the  alcoholic  extraction 
method  gives  values  considerably  lower  than  the  truth; 

(2)  if  to  the  value  obtained  by  the  alcoholic  extraction 
method  the  percentage  of  saccharetin  and  allied  bodies, 
which  are  soluble  in  alcohol  and  insoluble  in  water,  be 
added,  the  result  approximates  closely  to  the  truth,  though 
a  little  lower   than  that   calculated  from   the   formula  ; 

(3)  the  cold  aqueous  digestion  method  (this  J.,  1911,  145), 
combined  with  pressing,  gives  too  high  results  owing  to 
the  impossibility,  it  is  stated,  of  obtaining  a  residue  quite 
free  from  sugar,  and  it  is,  moreover,  tedious.  It  is  recom- 
mended that  the  fibre  content  shou'd  always  be  indirectly 
obtained  by  calculation  from  the  formula,  which  according 
to  the  author  gives  more  accurate  results  than  any  of  the 
direct   methods. — J.  P.  O. 


.     C    W.    R.    Powell. 
Chem.  Soc.  Proc,  1913,  29,  264—265. 


Sugar    solutions  ;      Viscosity    of 


The  results  of  an  investigation  into  the  viscosities  e>f 
aqueous  solutions  of  Bucrose,  dextrose,  and  Isevulejsc  arc 
given,  dealing  first  with  simple  solutions  containing  only 
one  of  the  sugars,  and  then  with  complex  solutions  con- 
taining mixtures  of  them.  The  effeel  of  temperature 
on  the-  viscosity  of  these  solutions  is  found  to  be  well 
expressed  by   Poiseuille's  equation: 


nt 


>)0 


1  +  at  +  pi* 

where  i)0  is  the  viscosity  at  0°,  nt   's  the  viscosity  at  1°,  and 

a  and  /9  are  constants.     If  the  concentration  of  the  solution 

pre  sed  as  grams  e>f  solute  per  grams  *»f  solvent,  the 

relation  between  viscosity  and  concentration  is  a  logarithmic 

one,    and    may    bfl    represented    by    the   equation    nx  =  A*, 

where     i    i      the    concentration    and    A    a    constant. 

It  w.c-  found  that  for  aqueous  solutions  of  the  three  sugars 

mentioned,  the  I  wo  equation 

>lr.  =  Ax, 

mng  +  nnb 

'  ■       (m  +  n)  ' 
may  be  used  conjointly  with  a  fair  degree  <>f  accuracy  to 
calculate   the    viscosity   of   a   solution   containing   two  or 
mOTC  e,f  the  sugars. 
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Molasses ;    The  final 


of  Russian  beet  sugar  factories. 


J.    Mintz.     Centr.     Zuckerind.,     1913,    22,    184 — 185. 
(Compare  also  this  J.,   1912,  740;    and   1913,  619.) 

Analyses  of  60  samples  taken  during  the  1907-8  and  1908-9 
campaigns  from  different  Russian  factories  showed  the 
following  average  values  :  Lowest  apparent  purity,  51-6  ; 
lowest  true  purity,  52-34 ;  ratio  of  organic  matter  to  ash, 
20 — 2-5;  nitrogen  content,  1-6 — 3-6  per  cent,  of  the  dry 
substance.  The  composition  of  the  ash  varied  within  wide 
limits,  but  there  was  present  less  potash  and  soda  and 
more  lime  than  in  German  and  Austro-Hungarian  molasses, 
due  apparently  to  the  soil  and  the  fertilisers  used;  some 
samples  contained  only  traces  of  soda.  The  highest  ratio 
of  organic  matter  to  ash  always  coincided  with  the  lowest 
purity,  and  inversely,  which  apparently  confirms  Schukow's 
view  that  of  the  organic  and  inorganic  non-sugars  of  beet 
molasses  the  latter  have  the  greater  melassigenic  effect 
The  ratio  of  organic  matter  to  ash  depends  upon  the  quality 
of  the  beet,  its  cultivation,  and  the  conditions  of  working 
in  the  factory,  but  was  practically  constant  for  any  factory 
during  a  certain  period,  even  after  the  molasses  had  been 
treated  with  lime  at  a  high  temperature. — J.  P.  O. 

Patents. 
Saccharifcrous   vegetables  ;     Apparatus  for   leaching  ■ 


M.  Paschen,  Kdthen,  Germany.     U.S.  Pat.   1,077,296, 
Nov.  4,  1913. 

The  apparatus  comprises  an  inclined  trough  with  an  inlet 
for  the  slices  at  one  end  and  one  for  the  liquid  at  the  other 
end,  the  respective  outlets  also  being  at  opposite  ends.  The 
trough  is  divided  by  partitions  into  several  chambers, 
with  means  for  agitating  and  conveying,  adapted  to  throw 
the  slices  over  the  several  partitions.  For  the  passage  of 
the  liquid  from  one  chamber  to  the  next,  "  overfalls  "  are 
provided  comprising  hollow  partitions  of  inverted  V-shape 
with  inlets  for  the  liquid  at  the  upper  end  of  one  wall, 
and  outlets  in  the  lower  end  of  the  other  wall. — J.  F.  B. 


Sugar  solutions  ;    Process  for  purifying  and  decolourising 

.     F.  Tiemann.     Ger.  Pat.  265,030,  Aug.  27,  1912. 

Addition  to  Ger.  Pat.  257,079. 

Instead  of  using  stannic  oxalate  alone,  as  in  the  chief 
patent  (see  Fr.  Pat.  448,842  ;  this  J.,  1913,  441},  powdered 
animal  charcoal  is  incorporated  with  an  aqueous  solution 
of  the  oxalate,  and  the  mixture  is  added  to  the  impure 
sugar  solution.  The  stannic  acid  combines  wTith  the 
phosphate  in  the  charcoal  to  form  a  compound  analogous 
to  phosphostannic  acid  which,  in  conjunction  with  the 
charcoal,  forms  a  highly  efficient  decolourising  agent. 

— T.  F.  B. 

Juice  from  sugar  cane  and  other  plants  containing  sugar  ; 

Process  and  apparatus  for  extracting .    O.  Mengelbier. 

Fr.  Pat.  459,748,  June  28,   1913.     Under  Int.  "Conv., 
Oct.  19,  1912. 

See  Ger.  Pat,  261,999  of  1912  ;  this  J.,  1913,  920.— T.  F.  B. 


XVIII.— FERMENTATION  INDUSTRIES. 


Maltose  of  beer  yeast ;  Conditions  of  activity  of  the .     J. 

L.  Michaelis  and  P.  Rona.     Bioehem.  Zcits.,  1913,  57, 

70—83. 
The  maltase  present  in  aqueous  extracts  of  dried  bottom- 
fermentation  yeast  acquires  its  maximum  activity  in  faintly 
acid  solutions  for  which  the  values  of  p^  lie  between  6-1 
and  6-8.  When  these  limits  are  passed  in  either  sense, 
the  activity  of  the  enzyme  falls  off  very  rapidly  and  under- 
goes permanent  enfeeblement  or  even  destruction.  If, 
for  example,  maltase  is  kept  in  a  solution  possessing  the 
optimum  reaction  for  invertase  (|?h  =  4-5),  it  becomes 
permanently  inactive.  When  an  electric  current  is  passed 
through  .solutions  of  maltase  of  optimum  hydrogen  ion 
concentration  the  enzyme  migrates  towards  the  anode. 
Maltase  appears  therefore  to  be  extremely  sensit  i  ve  t  owarda 
alkalinity  or  excessive  acidity,  and  to  be  active  and  stable 


only  in  the  form  of  anions.     Unlike  invertase  it  is  adsorbed 
by  kaolin  to  a  considerable  extent. — J.  H.  L. 


Saccharomyces  anamensis,  the  yeast  of  the  new  amylo- 
process.     H.  Will.     Z.  ges.  Brauw.,  1913,  36,  576—577. 

The  "  amylo-process  "  in  distilleries  takes  its  name  from 
Amylomyces  Rouxii  which  Calmette  in  1892  isolated  from 
"Chinese  yeast"  and  applied  as  a  fermenting  agent  for 
amylaceous  materials.  Other  moulds,  e.g.,  Rhizopus 
japonicus  and  R.  Delemar,  have  since  been  employed. 
Quite  recently  the  "yeast  anamite,"  isolated  from  a  mix- 
ture of  wild  yeasts  found  on  the  sugar  cane  in  Cochin  China, 
has  been  applied  to  the  fermentation  of  saccharified 
mashes,  and  this  organism  is  particularly  useful  because  it 
ferments  at  the  same  temperature  at  which  the  "  amylo- 
mould  "  develops  (35° — 38°  C.)  and  can  therefore  be  em- 
ployed together  with  the  latter  in  mashes  of  the  "amylo- 
process."  This  new  yeast,  to  which  the  name  Saccharo- 
myces anamensis  Will  el  Heinrich  is  given,  resembles  the 
wild  yeasts  in  many  respects.  The  cells  are  normally  oval 
but  some  small  ones  are  spherical.  The  dimensions  range 
from  4/i  by  4/t  to  11-2/x  by  9-6/i,  but  very  long  cells  occur 
in  films  and  giant  colonies.  The  spores,  which  number 
1 — 4,  are  spherical  and  measure  from  2-4/x  to  4/i.  The 
optimum  temperature  of  sporulation  is  33°  C.  (9  hours),  the 
upper  limit  is  35°  C.  (12  hours)  and  the  lower  limit  12°  C 
(50  hours).  The  yeast  ferments  and  assimilates  dextrose. 
laevulose,  galactose,  sucrose,  maltose  and  raffinose.  Lac- 
tose is  assimilated  but  only  slightly  fermented. — J.  H.  L. 

Citric  acid  ;  [Alleged]  transformation  of  alcohol  and  of  lactose 
into — —  bu  moulds.  C.  Wehmer.  Chem.-Zeit.,  1913, 
37,  1393—1394. 

The  author's  experiments  do  not  confirm  the  statement 
of  Maze  and  Perrier  (Comptes  rend.,  1904,  139,  311)  that 
Citromyces  moulds  produce  citric  acid  from  ethyl  alcohol 
and  from  lactose.  The  organisms  employed  were  Citro- 
myces A  and  B  (see  this  J.,  1913,  156).  The  former  did 
not  develop  well  in  liquids  containing  ">  per  cent  of 
alcohol.  Both  assimilated  lactose,  but  in  no  case  was  any 
citric  acid  produced. — J.  H.  L. 

Alcofiol  production   and   consumption   in    France.     Chem. 
Trade  J.,  Nov.  29,  1913.     [T.R.] 

Statistics  published  by  the  French  Ministry  of  Finance 
show  that  the  total  production  of  alcohol  in  1912  was 
87,440,420  gals.,  as  compared  with  63,797,166  gals,  in 
1911.  In  addition  to  this  production,  France  received 
from  foreign  countries  4,913,571  gab.  <>f  pure  alcohol  and 
liqueurs.  On  the  other  hand,  there  m  a  total  export 
trade  of  8,321,370  gala.  Ab  regards  the  use  made  of  the 
alcohol  produced,  40,044. 517  gals,  took  the  form  of 
beverages,  a  small  quantity  was  used  for  the  manufacture 
of  perfumery,  and  17,994.896  gallons  were  denatured. 
About  2,306,130  gals,  were  employed  for  mixing  with 
wine,  and  1,490,106  gals,  were  used  in  the  manufacture 
of  vinegar.  Out  of  the  quantity  taxed  for  consumption, 
21,905,7(11  gals,  took  the  form  <>f  brandy,  5,776,4 
were  used  for  absinthe,  and  282,667  gala,  were  used  f"r 
makiiiL'  perfumery.  The  remainder  was  employed  in  the 
manufacture  of  different  liqueurs,  of  the  17,9 
of  denatured  alcohol.  12,662,48  were  used  n>r  heat 

and  lighting,  while  4,113,504  gals,  were  employed  f"r  the 
manufacture  of  explosives. 

Action  of  antiformin  [disinfrctanJ]  on   mefob  and  alloys. 
Zikes.    See  XIX ... 

Patents. 

Malt  cakes  in  mash  filters  ;    Process  for  lixiviating . 

J   Schaeffer,  Frankfurt  en  Main..  O.rmany.      Kng.  Pat, 

96S8,  April  24,  1913, 
Tin:  water  used  for  lixiviating  the  oakaa  m  the  mash  li  • 
is  repeatedly  otflfced  for  the  penetration  of  one  or  i> 

groups   l"   one   or  more   filters  and  at   the  -  nd   of  a  Croup 

i  portion  of  the  liquid  enriched  in  ext  directly 

conveyed  t<>  the  boiling  pan,  this  portion  ln-ing 

by  fresh  water.     Between  the  individual  group  01  U 


1124 


(i-  XIXa.— FOODS.       <  I-.  XIXb.—  WATER  PURIFICATION;  SANITATION. 


[Dec.  15,  1913. 


a   pump   or   pressure-raising   device   is   placed   in   order 

void  the  necessity  of  employing  a  high  initial  pressure 
sufficient  to  force  the  liquid  through  all  the  groups.  The 
forward  chambers  in  which  lixiviation  is  concluded  may 
lv  cut  out  consecutively  at  the  end  of  the  lixiviation 
and  the  circulation  confined  to  those  chambers  which  arc 
not  completely  lixiviated  ;  freshly  filled  chambers  may 
take  the  place  of  tho-e  cut    out. — J.  F.  B. 

)'•    -•    rith  "  roust  nrtrma  "  ,■   Process  for  obtaining  dry 


Versuchs-  u.  Lahranstaft  f.  Brauerei.     Ger.  Pat.  266,001, 
m.  11.  1913.     Addition  to  Ger.  Pat.  264.996  (this  J., 
1913,   1082 

A  mixtikk  of  fresh  yeast  with  a  yeast  extract  is  dried 
rapidly  The  aroma  of  the  product  can  be  controlled  by 
varying  the  amount  of  extract  used:  thus,  one  per  cent, 
(calculated  on  the  dry  substance)  gives  a  faint  aromatic 
flavour  to  the  product,  whilst  10  per  cent,  produces  a 
<-trong  aroma. — T.  F.  B. 

Feast  ;    Process  of  improving  and  preserving .     Malz- 

u.  NahrpraparatcL't a.  m.  b.  H.,  Munich,  Germany. 
Eng.  Pat.  26,005,  Nov.  12,  1912.  Under  Int.  Con  v., 
Dec.   13,   1911. 

See  Fr.  Pat.  450,988  of  1912  ;  this  J.,  1913,  620.— T.  F.  B. 


Yeast  ;    Process  of  treating 


E.  Jacoby,  Assignor  to 
Diamalt  Akt.-Ge-..  Munich,  Germany.  U.S.  Pat. 
1.078,288,  Nov.  11,  1913. 

See  Fr.  Pat.  450,988  of  1912  ;  this  J.,  1913,  620.— T.  F.  B. 

Fermenting  vaL<.  U.  Deinhardt,  Yieselbach,  Germany. 
fag.  Pat.  10,59.-..  Hay  5,  1913.  Addition  to  Eng.  Pat. 
25.275,  Nov.  4,  1912. 

See  Addition  to  Fr.  Pat.  450,164  of  1912;    this  J.,   1913, 
1081.—  T.  F.  B. 

from     vinaaeee ;      Process    for    extracting . 

P.  Guignard,  Ifetan,  Assignor  to  H.  L.  A.  M.  Watri- 
tnt,  Lille,  France.     U.S.  Pat.  1,078,580,  Nov.  11,  1913. 

See  Fr.  Pat.  445,895  of  1911  ;  this  J.,  1912,  1196.— T.F.B. 


XIXa.— FOODS. 

Gliadin  in  flour  and  gluten  ;    Determination  of .  G.  A. 

Olson.     J.  Ind.  Eng.  Chem.,  1913,  5,  917—922. 

It  is  customary  to  regard  all  the  nitrogenous  matter  of  flour 
which  is  rotable  in  dilute  alcohol  (50 — 70  per  cent.)  as 
gliadin.  The  author's  experiments  show  that  aqueous 
alcohol  (preferably  of  50 — 65  per  cent,  concentration)  ex- 
tracts two  '].i--.-  .,f  nitrogenous  compounds  from  flour  and 
from  "lu'en  .  on  evaporating  and  diluting  with  water 
about  C,H  per  cent,  of  the  soluble  nitrogenous  compounds 
are  coagulated  and  this  portion  corresponds  to  the  gliadin 
a-  determined  by  the  indirect  method.  The  non-coagnl- 
able  sohxbie  nitrogenous  compounds  can  be  precipitated 
by    phc  -tic    acid.     For    the    determination    of 

gbadtn-nrtrogen  in  flour,  J  .Tin-,  are  digest*  d  with  2<>0  c.c. 
<>l  BO  '.  (by  vol.;  alcohol,  the  mixture  l,<  mi'  shaken 

v    5    min*.    daring    2    hour-,    then    allow  'I    to    -tand 
OV(  I  •  r|  filtered  till  clear.      The  percentage  of  total 

Me  nitrogen  i    determined  in  26  c.c.  <,f  the  filtrate. 
Another     0  of  the  rotation  are  concentrated  slowly 

to  .-,  i  ...  treated  with  60  c.c.  of  water,  concentrated  at 
pi.-t  below  the  boilini.'  point  to  10  c.c.,  treat,  d  with  a 
further  50  c.c.  <,f  wafc  r  and  concentrate  d  to  :',.",  <-.i-.     Aft- r 

COottag,   the  liquid   i.^   filtered  till   clear,   a&d   'he   nitrogen- 

of   the    filtrate   determined.    This  result  « 

deducted    from    the    total    aleohol-aotable    nitrogen    gi 

the  gUadnvnitrogen.-— A. 

fi'lntin   in  lour  rrmin  ;     h 


gelatin  consists  hi  shaking  10  c.c.  of  the  cream  with  10  c.c. 
of  acid  mercuric  nitrate  solution,  adding  20  c.c.  of  water, 
again  shaking,  filtering  after  5  rains.,  and  adding  an 
equal  volume  of  picric  acid  solution,  a  precipitate  being 
produced  if  gelatin  be  present.  With  sour  cream,  soluble 
decomposition  products  may  produce  a  precipitate,  but 
this  is  insoluble  in  hot  water,  whereas  the  gelatin  pre- 
cipitate is  soluble.  In  such  cases,  the  mixture  is  shaken 
vigorously,  the  liquid  separated  by  siphoning  and  filtra- 
tion, and  the  precipitate  washed  first  with  ammoniacal 
water  until  the  washings  are  alkaline  to  litmus,  and  then 
with  water.  The  washed  precipitate  is  heated  to  boiling 
with  10 — 20  c.c.  of  water,  and  after  filtering,  the  solution 
is  cooled  and  treated  with  an  equal  volume  of  picric  acid 
solution,  the.  presence  of  gelatin  being  indicated  by  the 
formation  of  a  precipitate.  It  is  possible  to  detect  0-5 
per  cent,  of  gelatin  in  20 — 25  c.c.  of  sour  cream  by  this 
method. — A.  S. 

Patents. 

Seasoning  material  and  process  of  making  the  same.  H. 
Fleck,  Golden,  Colo.,  U.S.A.  Eng.  Pat.  11,567,  May  19, 
1913.     Under  Int.  Conv.,  May  18,  1912. 

Vegetables,  such  as  onions,  celery,  horse-radish,  garlic, 
etc.,  are  peeled,  ground  to  a  pulp,  mixed  with  a  volatile, 
non-miscible  solvent,  and  centrifuged  or  pressed.  The 
solvent  is  separated  from  the  aqueous  layer,  mixed  with 
the  residual  fibrous  or  pulpy  matter,  and  after  the  addition 
of  about  20  per  cent,  of  its  weight  of  salt,  heated  to  180°  F. 
(82°  C.)  to  remove  the  solvent,  and  then  dried.  In  the 
case  of  onions,  the  outer  skins  may  be  extracted  with 
water  and  the  brown  extract  obtained  on  concentrating 
the  solution  added  to  the  above-mentioned  mixture. 

— W.  P.  S. 


Cocoa  ;   Process  of  treating 


-.     H.  B.  Hunter,  Norfolk, 
Va.     U.S.   Pat,   1,076,122,  Oct.  21,  1913. 

Cocoa  is  mixed  with  an  "  aqueous  liquid"  and  heated 
first  to  a  temperature  sufficiently  high  to  burst  the  starch 
cells  and  then  in  a  closed  vessel  to  from  100°  to  125°  ('. 
until  elesired  changes  in  the  flavour  are  proeluced. — W.P.Sn 

Food  fats  of  animal  or  vegetable  origin  ;    Process  for  the 
production  of  or  for  retaining  the  taste  and  aroma  of 

natural  butter  in .     L.  and  B.   Kaufmann,   Mam  - 

heim,   Germany.     Eng.   Pat.    7296,   March  27,   1913. 

See  Fr.  Pat.  455,781  of  1913  ;  this  J.,  1913,  957.— T.  F.  B. 
Desiccating    [meat    and    other   foods'] ;     Process    of  ■ 


C.  Tellier,  Paris.     U.S.  Pat.  1,076,923,  Oct.  28,  1913. 
See  Eng.  Pat.  16,206  of  1911  ;  this  J.,  1912,  791.— T.  F.  B. 


XIXb.— WATER  PURIFICATION;  SANITATION. 

Waters  ;   Determination  of  the  acidity  or  alkalinity  of- 


A.   Seidenbei'.'. 

•T.  Ind.  fag.  t'leni.,  1913,  5,  !»27— 928. 

The  method  adopted    provisionally   by  the  U.S.   Dcpt. 
BnH  107,  p  v.,  181)  for  the  detection  of 


J.  Moir.     J.  Chem.,  Met.  and  Min.  Soc,  S.  Africa,  19U. 
14,  114—118. 
A    WATKK    can    be    shown    to  be  either  acid  or  alkaline 
and    the    degree    of    each    to    vary,    according    to    the 
of     indicator    used.       A    mine    water    contain 
alphates    of     iron,     aluminium     and     magnesium     and 
aboul  65 — 70   parts   of    free   sulphuric    acid  per    100,000, 
tested    with    nearly    30    indicators    gave    results   \n 
from    over    100    parts    of    acid  with   "tropaeolin  0  0 

indicator  to  nil  with  thymolphthalein.  Another 
mine  water  containing  ferric  iron  used  about  17  c.c.  of 
N/6  soda  for  100  O.C.  with  thymolphthalein  as  indicator, 
!)■,")  c.c.  with  methyl-red  to  the  salmon  shade,  and  3  o.C 
with  methyl-Orange  to  the  intermediate  shade,  although 
the  true  acidity  was  about  115  parts  of  acid  per  100,000 

Johannesburg    tap-water,    containing    bioarbonates    and 

free  oarbonk  acid,  showed  varying  degrees  of  acidity  u, 
12    indicators    and    varying    degree*    of    alkalinity    to    h< 
>it  hers.     A  standard  neutral  solution  can  be  made  bymu 
In    hly  boiled  i//10  solutions  of  disodium  phosphate  and 
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monosodium  phosphate  in  proportions  of  one  of  the 
former  to  3  or  4  of  the  latter ;  the  hydrogen  ion  con- 
centration of  the  mixture  is  10~7,  the  same  as  in  conductivity 
water.  This  solution  will  give  the  true  neutral  shade  of 
any  indicator.  Another  method,  applicable  to  certain 
indicators,  is  to  fill  two  parallel-walled  glass  cells  with  the 
indicator,  and  to  add  to  one  1  c.c.  of  concentrated 
hydrochloric  acid  and  to  the  other  1  c.c.  of  strong  caustic 
soda.  When  these  cells  are  placed  behind  each  other, 
the  colour  observed  on  looking  through  both  is  the  true 
neutral  shade.  The  paper  concludes  with  a  table  giving  the 
approximate  order  of  strength  of  54  indicators. — J.  H.  J. 


Antiformin   [disinfectant];    Action  of on   metals  and 

alloys.     H.   Zikes.     Allgem.   Z.   Bierbrau.   u.   Malzfabr., 
1913,  41,  595—598. 

Antiformin,  a  10  per  cent,  solution  of  sodium  and 
potassium  hypochlorites  rendered  alkaline  by  addition 
of  caustic  alkali,  strongly  attacks  iron,  aluminium,  nickel, 
cobalt  and  manganese  when  left  in  contact  with  these 
metals  for  several  days.  A  2  per  cent,  solution  of  anti- 
formin produces  visible  signs  of  corrosion  in  iron  within 
3  days,  and  later  gives  rise  to  dendritic  filaments  of  hydrated 
oxides  (1 — 4  cm.  long)  much  resembling  in  appearance 
certain  vegetable  forms.  Zinc  and  certain  alloys  such  as 
brass  and  German  silver  are  attacked  much  less  rapidly, 
whilst  copper,  tin,  lead  and  bismuth  are  scarcely  attacked 
even  by  10  per  cent,  solutions  in  10  days.  In  the  dis- 
infection of  metal  apparatus,  especially  those  of  iron  or 
aluminium,  with  antiformin,  it  is  advisable  to  shorten  the 
duration  of  the  treatment  as  much  as  possible. — J.  H.  L. 

Chlorine  [in   water]  ;    Ortho-tolidine  as  a  reagent  for  the 

colourimetric  determination  of  small  quantities  of  free . 

J.  W.  Ellms  and  S.  J.  Hauser.  J.  Ind.  Eng.  Chem., 
1913,  5,  915—917. 
An  acetic  acid  solution  of  o-tolidine  has  been  suggested  by 
E.  B.  Phelps  (Dittoe  and  Van  Buskirk,  Ohio  State  Board  of 
Health,  Bull.  3,  No.  1,  Jan.,  1913)  as  a  reagent  for  the 
detection  of  small  quantities  of  free  chlorine  in  water 
which  has  been  disinfected  by  chlorine  or  hypochlorites. 
By  using  hydrochloric  acid  in  place  of  acetic  acid,  the 
test  may  be  used  for  quantitative  purposes.  100  c.c.  of 
the  water  are  treated  with  1  c.c.  of  a  0-1  per  cent,  solution 
of  o-tolidine  in  10  per  cent,  hydrochloric  acid,  and  after 
5  mins.,  the  colour  is  compared  with  that  of  standards 
prepared  in  a  similar  manner  with  water  which  has  been 
distilled  with  alkaline  permanganate.  (A  larger  quantity 
of  the  reagent  must  be  used  if  the  water  contain  more 
than  3  parts  of  free  chlorine  per  million.)  Permanent 
colour  standards  may  be  prepared  by  mixing  together 
solutions  of  copper  sulphate  (1-5  grm.  CuS04,5H20  and 
1  c.c.  H2S04  per  100  c.c.)  and  of  potassium  bichromate 
(0025  grm.  K2Cr.,07  and  0"1  c.c.  H2S04  per  100  c.c.  for 
up  to  01  part  CI  per  million,  and  0-25  grm.  K2Cr207 
and  1  c.c.  H2S04  per  100  c.c.  for  higher  concentrations) 


Parts  CI 

Copper 

1 
Potassium 

Parts  CI 

Copper 

Potassium 

per 

sulphate 

bichromate 

per 

sulphate 

bichromate 

million. 

solution. 

solution. 

million. 

solution. 

solution. 

c.c. 

c.c. 

c.c 

c.c. 

0-01 

0-8 

0-60 

2-00 

5-1 

0-02 

— 

2-1 

0-70 

2-00 

5-8 

0-03 

— 

3-2 

0-80 

2-00 

6-3 

0-04 

4-3 

0-90 

2-00 

6-7 

0-05 

0-4 

.TO 

1-00 

2-00 

7-2 

0-06 

0-8 

6-6 

2-00 

2-00 

12-0 

0-07 

1-2 

7-5 

3-00 

2-00 

21-0 

0-08 

1-5 

8-7 

4-00 

2-00 

30-0 

0-09 

1-7 

9-0 

5-00 

2-00 

39-0 

0-10 

1-8 

10-0 

6-00 

2-00 

46-0 

0-20 

1-9 

2-0 

7-00 

2-00 

56-0 

0-30 

1-9 

3-0 

8-00 

2-00 

630 

0-40 

2-0 

3-8 

9-00 

2-00 

70-0 

0-50 

2-0 

4-5 

10-00 

2-00 

750 

— A.  S. 

Manganese  ;   Colourimetric  determination  of  small  quantities 

of in     tvater.     L.     Hartwig     and     H.     Schellbach. 

Z.  Untersuch.  Nahr.  Genussm.,  1913,  26,  439—142. 
Fifty  c.c.  of  the  water  (or  more  if  less  than  005  mgrm 
of  manganese  is  present)  are  evaporated  with  0-5  c.c.  of 


strong  nitric  acid  (free  from  iron)  to  half  the  volume,  and 
then  cooled  and  treated  with  a  slight  excess  of  1  per  cent, 
silver  nitrate  solution  above  that  required  to  precipitate 
all  chlorides,  and  with  10  c.c.  of  10  per  cent,  ammonium 
persulphate  solution.  The  na*k  is  heated  over  boiling 
water  for  20  to  30  minutes  until  the  silver  chloride  subsides, 
and  the  liquid  is  then  boiled  and  cooled.  The  colour 
of  the  completely  cold  violet-red  solution  is  then 
matched  in  Hehner  cylinders  with  a  solution  of 
potassium  permanganate  (2-8769  grms.  per  litre=l  grm.  of 
Mn  per  litre)  which  has  been  diluted  as  follows  : — 10  c.c. 
are  mixed  with  90  c.c.  of  a  solution  of  40  grms.  of 
ammonium  persulphate,  12  c.c.  of  dilute  nitric  acid, 
and  12  c.c.  of  1  per  cent,  silver  nitrate  solution  in  2  litres, 
boiled  and  cooled.  Of  this  dilute  permanganate  solution 
10  c.c.  are  diluted  to  100  c.c.  (1  c.c.  =  001  mgrm.  of  Mn). 
Prior  to  the  introduction  of  the  manganese  solutions 
the  Hehner  cylinders  are  rinsed  at  least  3  times  with 
the  above  mentioned  solution  of  ammonium  persulphate, 
nitric  acid  and  silver  nitrate. — C.  A.  M. 

Determination  of  small  quantities  of  had,  obtained  by 
extraction,  in  cooking  utensils  covered  with  lead  gla~.e. 
Meerburg.     See  VII. 

Patents. 

Water;      Apparatus    for     sterilising [by     ultra-violet 

rays].  M.  von  Recklinghausen,  A.  Helbronner,  and 
V.  Henri,  Paris.  Eng.  Pat.  24,623,  Oct.  28,  1912. 
Under  Int.  Conv.,  Oct.  30,  1911. 

The  lamp  emitting  the  ultra-violet  ray-  is  suspended 
above  a  tank  containing  the  water,  and  a  helical  quartz 
tube  is  mounted  within  the  tank  with  its  tipper  end  just 
below  the  surface  of  the  water  and  the  lower  end  passing 
through  the  bottom  of  the  tank.  The  upper  layer  of 
water  is  sterilised  by  the  rays,  passes  into  the  helical  tube, 
and  is  discharged  therefrom  through  a  valve  at  the 
lower  end.  When  the  apparatus  has  not  been  used  for 
some  time,  this  valve  may  be  kept  closed  for  a  short  time 
so  that,  when  water  is  admitted,  the  tank  is  filled  and  the 
water  overflows,  carrying  off  floating  impurities. — W.  P.  S. 

Water  filters.     H.    Herzbrueh,    Datteln,    Germanv.     Eng. 
Pat.   12,163,  May  24,  1913. 

A  filtering  layer  of  uniform  thickness,  composed  of 
granular  material,  such  as  sand,  rests  on  a  wood  grid 
(to  facilitate  cleaning),  which  is  carried  by  a  series  of 
contiguous,  porous  drain -pipes  or  hollow  tiles,  connected 
with  ventilating  shafts.  The  floor  of  the  filtering  bed 
is  inclined  towards  the  intake  end,  so  that  most  of  the 
muddy  deposit  is  formed  at  the  part  where  the  water  is 
deepest. — O.  R. 


Sewage  ;   Treatment  of  - 


-.     T.  K.  Irwin,  London.     Eng. 
Pat.   16,237,  July  11,   1912. 

In  the  treatment  of  sewage  by  the  process  described  in 
Eng.  Pat.  20,558  of  1909  (this '.J..  L910,  1078),  the  sludge 
is  mixed  with  a  fixed  proportion  of  yeast,  then  heated 
to  80c  F.  (27°  C.)  and  maintained  at  tins  temperature  for 
12 — 24  hours,  whilst  flowing  through  a  series  of  troughs. 
Means  are  provided  for  removing  Hie  Boating  fermented 
material  and  conveying  it  to  a  drying  apparatus.  The 
liquid  portion  is  treated  with  lime.  alum.  BUperphospll 
or  the  like,  centrifuged.  and  the  resulting  effluent  sub- 
jected   to    filtration    or    allowed    to    flov.      i\\.i\     directly, 

whilst  the  separated  solids  are  conveyed  to  the  drying 

apparatus.  The  latter  is  fitted  internally  with  rapidly 
rotating  blades  which  subdivide  the  solids  in  order  to 
facilitate  the  drying.- ■  W.  P.  S. 

Pasteurising.     P.  Cettehnan,  Milw  ink.  •      W  0.8     !'»•. 

1,077,270,  Nov.  i.  191S. 

Tun  product  is  subjected  to  ■ '■  hatha,  the 

temperatures  .if   winch  increase   progressively,   to  sfeet 

Sterilisation,  and  is  heated  by  indirect  radiation  U-twien 
the  various  Hath-.      It  is  afterwards  submitted  to  batli 

progressively  decreasing  temparaturt  -.  and led  between 

successive  baths  by  so  Lndin  eg  medium — B.  N. 

d  2 
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XX.-  ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 


Cinchona  alkaloid*  ;    A   new  test  for- 


G.  N.  Watson. 


Amor.  J.  Pharm.,  1013,  85,  502. 

A  kkksiii  y  prepared  saturated  alcoholic  solution  of 
a-naphthol  is  treated  with  a  little  strong  sulphuric 
acid  (2  drops  to  1  CO.).  When  a  few  drops  of  this  reagent 
.ire   added   to   an   aqueous  solution  of   quinine  sulphate 

■  vellow  precipitate  is  produced.  If  the  reagent  be 
added    in    exoess    B    yellow    solution    results.     The    same 

urn  is  prodoced  with  sulphates  of  quinidine,  cin- 
ehonine.  and  einchonidine,  but  no  other  white  alkaloids 
mve  the  vellow  colour.  The  characteristic  colour  can  be 
obtained  with  1  c.c  of  a  1:2000  solution  of  quinine 
sulphate. — F.  Siidn. 

Morphine  in  acid  preparations  of  opium  ;    Determination 

of .     Debourdeaux.     J.    Pharm.    Chum.,    1913,    8, 

424 — 120.     (See  also  this  J.,   1013,  988.) 

An  excess  of  milk  of  lime  is  added  to  150  grms.  of  the  acid 
laudanum  of  Sydenham,  and  the  whole  made  up  to  300  c.c. 
The  mixture  is  filtered  and  the  residue  washed  with  50  c.c. 
of  water.  The  filter  and  residue  are  worked  up  with  a 
further  150  c.c.  of  water,  filtered,  and  the  residue  washed 
three  times  with  water,  using  50  c.c.  each  time.  The 
liquid  obtained  is  supersaturated  with  carbon  dioxide, 
filtered  if  necessary,  and  the  residue  washed  with  a  little 

■  trbonated   water.     The   liquid   and   the   precipitate  are 

•orated  to  100  c.c.  on  the  water  bath.  When  cold, 
50  c.c.  of  ether  and  10  c.c.  of  N/1 -ammonia  solution  are 
added,  and  the  whole  left  in  a  cool  place  for  24  hours. 
Th<-  ether  is  then  poured  off  and  the  insoluble  matter 
filtered  off,  and  washed  5  times  with  water  saturated 
with  ether  and  morphine,  using  5  c.c.  each  time.  The 
filtrate  should  be  treated  with  2-5  c.c.  of  iV/l-ammonia 
solution  to  make  sure  that  all  the  morphine  has  been 
precipitated.  The  filter  and  precipitate  are  dried  at 
\'<"  C.  and  treated  with  5  grms.  of  fresh  finely  powdered 
lime  and  118  grms.  of  water.  An  aliquot  portion  is 
filtered  and  treated  with  10  per  cent,  of  its  volume  of  95 
per  cent,  alcohol,  50  per  cent,  of  ether  and  2  per  cent,  of 

weight  of  ammonium  chloride.     After  standing  in  a 

cool  place  for  24  hours,  the  morphine  is  filtered  off  in  a 

h  crucible,  washed  first  with  water  saturated  with 

ether  and   morphine,  and  afterwards  with  benzene,  and 

dried  at   100°  r._ v.  Shdn. 

O'tfffine  in  preparations  of  kola,  particularly  kola  granules  ; 

1 1- '        ination  of .     M.  Francois.     J.  Pharm.  Chim., 

Hi  13.  8,  411—422.  451^58. 

The  mixture  of  calcined  magnesia  and  extract  of  kola 
(including  the  fluid  extract  and  the  granules),  as  used 
in  determining  caffeine,  becomes  dry  after  48  hours' 
ex|  the  air,  and  after  being  finely  powdered  will 

yield  the  whole  of  it-  caffeine  to  chloroform.  The  residue 
left  on  evaporating  the  chloroform  solution  yields  no 
a»h  but  contains  about  3  pi  r  cent,  of  impurities  insoluble 
in  hydrochloric  acid.  Continuous  extraction  of  the  dry 
magnesia  mixture  jj  to  be  preferred  to  shaking  the  mixture 
with  chloroform  and  withdrawing  two-thirds.  The 
granules,  18  grms.,  are  powdered  and  then  tritusated 
of  water.  After  half  an  hour,  the  mixture 
i    with    10  ^'tiii-.   of    magnesia.      The    whole   is 

dried  for  24  hour-  over  sulphuric  acid,  finely  powdered, 
and  extracted  continuously  with  chloroform  for  4  hours, 
■sing   l'*'  grms.  of  the  lolvent.    The  magnesia  method 
enable  results  when  applied  to  kola  i 

F.  SlIDN. 

Determination     of as    silirolungstate.     R. 

•  lino.     r;.-»z.  ehim.   Mai.,   1013,  43,  II.,  482- 4Mi. 

The  grarimetrM  determination  of  nicotine  as  siheotung- 

ic  precipitate  being  ignited  and  the  mixtuTi    of 

tungtten    trioxide    and  weighed,    gh  urate 

um  when  the  factor  on:  .  d  for  calculating  the 

method    suggested    by     Caapiii 
of   drying    the    precipitate   at    125°  C,    however,    is    not 


reliable  :  a  constant  weight  is  not  attained  oven  after 
34  hours,  and  discordant  results  aro  obtained.  (See 
also  this  J.,  1909,  326;    1911,  11S2.)— A.  S. 

Xicotinr  in  presence  of  ammonia  {e.g.,  in  tobacco]  ;    Deter 

initiation  of .     R.  Spallino.     Gaz.  ehim.  ital.,  1913, 

43,  II.,  403—500. 

The  mothod  depends  on  the  fact  that  nicotine  behaves 
towards  picric  acid  as  a  di-acid  baso  in  aqueous  solution 
and  as  a  mono-acid  base  in  alcoholic  solution.  From  1-5 
to  3-5  grms.  of  tobacco  are  mixed  with  milk  of  magnesia 
and  distilled  with  steam,  the  vapours  being  passed  into 
50 — 100  c.c.  of  an  aqueous  solution  of  picric  acid.  The 
distillate  (600—700  c.c.)  is  diluted  to  1  litre  with  alcohol, 
and  divided  into  two  equal  portions  which  are  evaporated 
to  dryness  separately.  The  residue  from  one  portion  is 
dissolved  in  alcohol  and  titrated  with  X/2  baryta  in  pre- 
sence of  lacmoid.  The  other  residue  is  treated  with  water, 
the  solution  diluted  to  100  c.c.,  filtered,  75  c.c.  titrated 
with  baryta,  and  the  volume  of  baryta  required  for  100  c.c. 
calculated.  The  difference  between  the  number  of  c.c. 
of  A7/2  baryta  required  for  the  alcoholic  and  aqueous  solu- 
tions respectively,  when  multiplied  by  0-0081  gives  the 
weight  of  nicotine  in  grams. — A.  S. 

Tobacco  of  Italian  manufacture  ;    Presence  of  barium  and 

arsenic  in .     R.   Spallino.     Gaz.  chim.  ital.,   1913, 

43,  II.,  475—481. 

In  seven  samples  of  snuff  and  three  of  smoking  tobacco 
the  barium  content  ranged  from  0-019  to  0-036  per  cent., 
calculated  as  barium  sulphate  and  referred  to  the  material 
dried  at  100°  C.  In  three  samples  of  snuff  and  four  of 
smoking  tobacco,  the  arsenic  content  ranged  from  0-08  to 
102  mgrm.  per  100  grms.  of  dry  substance.  In  view  of 
the  rapidly  growing  use  of  arsenical  insecticides  in  to- 
bacco plantations,  especially  in  the  United  States,  it  is 
recommended  that  a  determination  of  arsenic  should  be  a 
preliminary  to  the  purchase  of  a  consignment  of  tobacco. 

—A.  S. 

Commercial  chrysarobin  ;   Xote  on  the  constituents  of . 

F.  Tutin   and   H.  W.    B.  Clewer.     Chem.   Soc.   Proc, 
1913,  29,  285—286. 

In  a  recent  communication  (this  J.,  1912,  253)  the  authors 
described  the  results  of  the  examination  of  several  samples 
of  commercial  chrysarobin.  During  the  course  of  this 
research  the  following  substances  were  isolated  :  Chryso- 
phanol  ("  chrysophanic  acid  "),  C15H,004 ;  emodin  mono- 
methyl  ether,  C16H1205;  chrysophanolanthranol, 
Cl5H1203 ;  dehydrocmodinanthranol  monomethyl  ether, 
C^gH^O,,;  ararobinol,  C.,3H1605  ;  and  emodin,  C16Hl0O5. 
It  was  furthermore  pointed  out  that  commercial  chrysa- 
robin is  subject  to  considerable  variation  in  the  relative 
proportions  of  its  constituents,  some  samples  being  even 
entirely  devoid  of  certain  compounds  which  occur  in 
others.  In  all  the  products  examined,  however,  the  first 
four  of  the  above-mentioned  compounds  were  invariably 
found  to  be  present.  O.  Hesse  (this  J.,  1913,  357),  shortly 
afterwards,  mentioned  as  constituents  of  commercial 
chrysarobin  the  following  substances  :  "  Chrysophanol "' 
(chrysophanolanthranol) ;  "  emodinol  "  (emodinanthra- 
nol) ;  the  methyl  ethers  of  both  these  substances;  and 
a  new  substance,  C15H,;,0„  which  is  designated 
as  chrysarobol.  It  was  stated  by  Hesse,  however, 
that  of  these  five  substances,  only  two,  namely,  "cbryso- 

Chanol "  (chrysophanolanthranol)  and  chrysarobol, 
ad  been  ioslated  directly  in  a  pure  state  from  com- 
mercial chrysarobin,  whereas  all  the  constituents  described 
by  the  present  authors  were  directly  isolated  in  a  state  of 
purity.  [Hut  the  authors  draw  attention  to  the  fact  that 
Hesse  has  employed  the  name  chrysophanol  for  the  an- 
thranol  of  "chrysophanic  acid,"  the  former  name  having 
already  been  employed  by  the  present  authors,  and  previ- 
ou  !y  by  Tschirch  phis  J.,  1911,  647;  and  Arch.  Pharm., 
1912,  250.  27),  as  the  designation  for  pure  "chrysophanic 
acid."  Moreover,  since  Hesse  himself  (Annalcn,  1899, 
309,  32)  and  Jowett  and  Potter  (Trans,  (hem.  Soc,  1902, 
81,  1577)  have  previously  applied  the  name  "  chrysarobin  " 
to  chrysophanolanthranol,  the  employment  of  yet  a  third 
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name  for  this  substance  only  adds  to  the  confusion  already 
existing.]  Chrysophanolanthranol  has  long  been  known 
to  be  a  constituent  of  commercial  chrysarobin,  but  chrysa- 
robol  has  not  been  obtained  by  the  present  authors.  This 
is  doubtless  due  to  the  varying  composition  of  the  com- 
mercial product,  since  Hesse  remarks  that  he  only  obtained 
this  new  substance  from  the  chrysarobin  occurring  in 
commerce  in  the  years  1905  and  1906.  With  regard  to 
emodinanthranol  (Hesse's  "emodinol"),  no  doubt  can  be 
entertained  that  this  was  derived  chiefly  from  the  mono- 
methyl  ether  of  dehydroemodinanthranol  which  was 
isolated  and  described  by  the  present  authors,  since  the 
material  examined  by  Hesse  had  been  heated  with  hydriodic 
acid.  [In  a  footnote  to  his  paper,  added  after  the  com- 
pletion of  the  work,  Hesse  states  that  he  has  never  observed 
the  occurrence  of  the  monomethyl  ether  of  dehydroemo- 
dinanthranol described  by  the  present  authors,  but  this  is 
obviously  due  to  his  having  worked  almost  entirely  with 
material  which  had  been  demethylated  by  means  of 
hydriodic  or  hydrochloric  acid.  In  all  the  commercial 
samples  of  chrysarobin  examined  by  the  present  authors  it 
was  present  to  the  extent  of  from  13-4  t  .>  41*1  per  cent.]. 
Hesse  himself  shows  that  he  could  not  obtain  "  chrysophanol 
methyl  ether  "  and  "  emodinol  methyl  ether  "  in  a  state  of 
purity,  and  the  evidence  he  adduces  does  not  seem  to  justify 
the  conclusion  that  they  are  present.  In  the  material 
examined  by  the  present  authors,  the  former  compound 
certainly  did  not  occur,  but  proof  of  the  presence  of  small 
amounts  of  the  latter  was  obtained.  The  statement  made 
by  Hesse  that  chrysophanolanthranol  (Hesse's  "chryso- 
phanol") is  insoluble  in  alkalis  in  the  absence  of  air  is 
incorrect  This  substance  dissolves  fairly  readily  in  10  per 
cent,  aqueous  potassium  hydroxide,  yielding  a  bright  yellow 
solution,  which,  on  the  admission  of  air,  develops  the  deep 
red  colour  due  to  the  formation  of  chrysophanol. 


F.  Tut  in.     Chem. 


Senna  leaves  ;  The  constituents  of — 

Soc.  Proc,  1913,  29,  278. 

Three  specimens  of  senna  leaves  have  been  submitted  to 
examination,  namely  :  (I)  Tinnevelly  senna  leaves  (Cassia 
augustifolia,  Vahl) ;  (II)  senna  leaves  from  Lima,  Peru, 
which  were  found  to  be  botanically  identical  with  the 
Tinnevelly  leaves ;  and  (III)  Alexandrian  senna  leaves 
(Cassia  aculifolia,  Delile).  The  Tinnevelly  leaves  yielded, 
in  addition  to  a  small  amount  of  essential  oil,  chlorophyll, 
and  resinous  products,  the  following  definite  substances  : 
(i)  Salicylic  acid;  (ii)  rhein  ;  (iii)  kaempferol ;  (iv)  aloe- 
emodin  ;  (v)  kaempferin,  C2oH300ll),6H.20  (m.  pt.  185° — 
195°),  a  new  glucoside  of  kaempferol ;  (vi)  a  mixture  of  the 
glucosides  of  rhein  and  aloe-emodin  ;  (vii)  the  magnesium 
salt  of  an  unidentified  organic  acid  ;  (viii)  dextrose  ;  (ix) 
myricyl  alcohol ;  (x)  a  phytosterol ;  (xi)  a  phytosterolin, 
C33H5806 ;  (xii)  palmitic  and  stearic  acids.  The  Peruvian 
and  Alexandrian  senna  leaves  contained  the  above- 
mentioned  compounds,  with  the  exception  of  the  magne- 
sium salt,  and,  in  addition,  t'sorhamnetin.  The  latter  also 
occured  in  the  form  of  a  glucoside.  The  statements  of 
Tschirch  and  Hiepe  (this  J.,  1900,  1139),  that  senna  leaves 
contain  "  senna-i'soemodin,"  "  sennachrysophanic  acid" 
(chrysophanol),  a  "substance,  C14Hi0O5,"  and  "  senna- 
rhamnetin,"  cannot  be  confirmed,  it  having  been  ascer- 
tained that  the  anthraquinone  derivatives  present  consist 
solely  of  rhein  and  aloe-emodin,  whilst  the  flavone  product 
is  either  kaempferol,  or  a  mixture  of  the  latter  with  iso- 
rhamnetin. 


Rose  geranium  ;  The  cultivation  oj  ■ 


-.  E.  Charabot  and 
C.  "L.  Gatin.  J.  d'Agricultufe  Tropicale,  Oct.  1913. 
Perfum.  and  Essent.  Oil  Rec,  1913,  4  381—384. 
The  rose  geranium  is  cultivated  as  a  source  of  essential 
oil  in  the  South  of  France,  Algeria,  and  R6union.  The 
leaves  yield  an  oil  containing  geraniol  and  rhodinol  with 
a  little  Minalol,  menthone,  and  citral.  The  plant  with- 
stands dry  weather  verv  well,  but  is  easily  affected  by  a 
fall  of  the  temperature  to  2°  or  3°  C.  Excess  of  moisture 
in  the  localities  where  it  is  planted  is  also  detrimental. 
Fertilisers  on  the  whole  have  a  beneficial  effect.  The 
leaves  are  collected  in  Algeria  during  the  sprint",  summer 
and  autumn.  The  best  yields  are  obtained  from  those 
collected    after   a    period    of   dry    weather.     In    Reunion, 


1  kilo,  of  oil  can  be  obtained  from  1000—1800  kilos,  of 
leaves,  which  corresponds  to  a  yield  of  about  50 — 30  kilos, 
per  hectare  (444_ — 27  lb.  per  acre).  The  yield  per  hectare 
in  Algeria  is  20—30  kilos.  (18—27  lb.  "per  acre).  The 
cost  for  cultivating,  reaping,  etc.,  varies  from  550 — 500 
francs  per  hectare  (£8  17s.  to  £8  Is.  per  acre)  in  Reunion, 
to  497—435  francs  (£8  to  £7  per  acre)  in  Algeria.  The 
total  output  from  these  countries  has  shown  a  considerable 
falling  off  during  the  last  few  years. — F.  Shdn. 

CitroneUa  oil  ;  Faniesol  in  Ceylon 


-.     F.  Elze.     Chein.- 
Zeit.,  1913,  37,  1422. 

In  the  manufacture  of  geraniol  from  Ceylon  citronella  oil, 
small  quantities  of  a  fraction  distilling  between  150°  and 
165°  C.  at  5  mm.  pressure  arc  obtained,  having  the  sp.  gr. 
0-938  at  15°  C.  and  optical  rotation  (100  mm.  tube),  —3°. 
If  this  be  saponified  with  alcoholic  potash,  distilled  with 
steam,  and  the  product  fractionated  in  a  vacuum,  an  oil 
is  obtained  from  which  the  aliphatic  sesquiterpene  alcohol, 
farnesol  (b.  pt.  145°— 146°  C.  at  5  mm.,  sp.  gr.  0-895), 
can  be  isolated  by  means  of  its  phthalic  acid  ester.  Ceylon 
citronella  oil  contains  0-2 — 0-3  per  cent,  of  farnesol,  partly 
free  and  partly  in  the  form  of  esters. — A.  S. 

Depsides,  lichen-substances,  and  tannins  ;  Synthesis  oj . 

E.  Fischer.     Ber.,   1913,  46,  3253—3289. 

A  recapitulation  of  the  author's  work  during  the  past 
five  years  on  the  use  of  carbomethoxy-derivatives  of 
phenolcarboxylic  acids  for  the  synthesis  of  depsides,  lichen- 
constituents  and  tannins.  The  carbomethoxy-derivatives 
of  phenolcarboxylic  acids  in  which  the  hydroxyl  is  in  the 
ortho-  or  meta-position  to  the  carboxyl  group  can  be 
readily  obtained  by  the  action  of  methyl  chlorocarbonate 
and  alkali  in  cold  aqueous  solution.  In  other  cases  the 
carbomethoxy-derivatives  can  be  obtained  by  effecting  the 
reaction  in  an  inert  solvent,  such  as  benzene,  in  preaeni  e 
of  dimethylaniline  (Hofmann,  U.S.  Pat.  639,714,  Dec.  12, 
1899).  The  carbomethoxy-groups  can  be  subsequently 
removed  partly  or  completely  by  treatment  with  varying 
quantities  of  aqueous  alkalis  or  ammonia.  Partly  carbo- 
methoxylated  products  may  be  methylated  by  means  of 
diazomethane,  and  then  on  double  saponification  yield 
partly  methylated  phenolcarboxylic  acids.  The  carbo- 
methoxy-derivatives are  converted  into  the  corresponding 
chlorides  by  gently  warming  with  phosphorus  penta- 
chloride  or  by  shaking  with  phosphorus  pentachloridc  in 
dry  chloroform.  These  chlorides  have  proved  specially 
serviceable  for  effecting  syntheses  of  lichen-constituents 
and  tannins  or  similar  substances,  which  are  ester-like 
derivatives  of  phenolcarboxylic  acids,  to  which  the  general 
name,  depsides  (Gr.  ltyuv  =  to  tan),  has  been  given.  For 
example,   di-p-hvdroxvbcnzoie   acid, 

HO.C6H4.CO.O.C,H«.CO,H,  is  a  didepside,  di-/,-hydroxy- 
benzoyl-p-hvdroxvbenzoic  acid, 

H0.C.H«.CO.O.C,H4.CO.O.CtHt.C0  11  is  a  tridepside 
and  so  on.  (See  also  this  J.,  1911.  1224  ;  1912.  503.  527, 
1043;   1913,  500,  836,  905).— A.  S. 

Benzoicacid;  Modified  Jonescu's  reaction  for .  P.  Fleury. 

J.  Pharm.  Chim.,  Nov.  16,  1913,  460. 

Jonescu's  reaction  Ls  based  on  the  conversion  of  benzoic 
acid  into  salicvlic   acid   by   hydrogen   peroxide.     I"   this 
test  it   is  shown  that   heal    IS  liable  to  carry  the  reaction 
too  far,  and  thus  to  cause  failure.     Whilst   the  reaction 
takes  place  in  the  cold,  some  hours  are  required  for  the 
purpose,  but   the  addition  of  a  trace  of  ferrous  turpi 
which  acts  as  a  catalyser,  ensure-  oomplete  reaction  in  a 
fraction  of  a   minute!     The   method   recommended    i 
follows  :— Ten  e.c.  of  the  solution  to  be  tested  (containing 
1  to  5  mgms.  of  free  benzoic  acid)  is  treated  with  th 
drops  of  solution  of  ferric  chloride  <-p.  ar.  1-J60,  oontaining 
about  26  per  cent,  of  anhydrous  salt)  diluted  1  t..  10,  then 
with  three  drops  of  solution  of  hydrogen  peroxide  (  12  vol.). 
aKo  diluted  1   to  10,  and  finally  with  three  dr.. p.  ,.f  :: 

t.    volution    of    ferrous    sulphate.     The    reagents    are 
added  in  the  order  iriven.  shaking  after  each  sddil 
In  about    thirty  seconds   the   reaction   eommen 
the    violet    colouration    attains    it-    maximum    in    Btb    to 
ten    minutes.      The    reaction    ■    •ensitr*      I       0  !    ' 
of  benzoic  acid. 
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Solubihtirs    in    Marinated    aliphatic    hydrocarbons,     W. 
Ben  and  \V.   lUthmann.     Z.  ESektroohem.,  1913,  19, 

Attention  i<  drawn  to  regularit  iee  in  the  solubility  of 
iodine  ami  certain  organic  acids  in  certain  chlorinated 
aliphatic  hydrocarbons.  Tables  an-  given  showing  that, 
of  chemically  related  Bubetanoes,  such  as  chloroform  and 

carbon  tetrachloride  or  tri-  and  tetra-ehloroethylcne, 
the  less  chlorinated  has  the  greater  solvent  action.  Th-> 
solubility  of  homologous  acids  increases  with  increasing 
carbon  content.  A  comparison  of  the  solubilities  of 
benzoic  and  salicylic  acids  and  of  phcnylpropionic  and 
cinnamic  acid-  shows  that  the  entry  of  a  hydroxyl  group 
or  of  a  double  bond  greatly  decreases  the  solubility  in  all 
the  solvents. — G.  F.  M. 

Detection    of   lead    in    bismuth    subnitrate    and    carbonate. 
Guerin.     -See  VII. 

Patents. 

Ketobases  of  the  formula,  CHt.CO.CH(R).CHt.N{R)3,  and 
of  ketodiamines  of  the  formula, 

CHt.OO.CS<^,gt'^^'  (R=hydrogen  or  alkyl) ; 


Process  for  the  production  of 


Farbcnfabr.  vorm. 


K  Bayer  und  Co.,  Elberfeld,  Germany.  Eng.  Pat. 
14.231."  June  19,  1913.  Under  Int.  Conv.,  June  20, 
1912.  Addition  to  Eng.  Pat.  25,963  of  1912,  dated 
N  v.  16,  1911  (see  Ger.  Pat.  254,714;  this  J.,  1913, 
380). 

rom  or  one  of  its  homologues  is  condensed  with  a 
homologue  of  dimcthylamino-hydroxymethane  or  of 
t.-tramethyldiaminomcthane.  Thus  a  mixture  of  /3- 
acetylpropyldiethylamine  and  /9/3'-acetylmcthyltri- 
m-thylenctetra-ethylenediamine  (which  can  be  separated 
by  fractionation  m  vacuo)  is  obtained  by  condensing 
methyltthylketone  with  diethylaminohydroxymethane  or 
with  tetra  ethyldiaminomethane. — T.  F.  B. 

2  I'h>  n'jlj'imoline-A-carboxylic  acid  glycollic  ester  ;    Manu- 
facture   of   esters   of .     A.    Zimmermann,    London. 

From  Chem.  Fabr.  auf  Actien,  vorm.  E.  Schering, 
R.  rlin.     Eng.  Pat.  16,483,  July  17,  1913. 

Wm  ill    of    2-phenylquinoline-4-carboxylic    acid    i 

treated  with  an  ester  01  a  monohalogen  acetic  acid,  the 
corresponding  ester  of  the  glycollic  ester  of  2- phony  1- 
quinolin.-.  4-r  arboxylic  acid,  C6H5.C9H3N.COOCH2.COOR, 
•■uti'd.  The  new  compound-  are  insoluble  in  water, 
are   aim  .   and   may   be   used   as   remedies   for 

irout,  rheumatism,  etc. — T.  F.  B. 

J  /'</><  r<,n<jl'/iiin'iltnfirarbr/sijlir  mid  and  its  derivatives; 

Protest  fur  preparing  esters  of .     Chem.  Fabr.  auf 

•  i'-ri.    vorm.    K.   Schering.      Fr.  Pat.  459,180,  June  12, 
1913.     Under  Int.  Conv.,  Jan.  13,  1913. 

iKKo.vYi.^t'isoush  f  <  u'.boxyuc       acid       and       its 
derivative!  ar<-  converted  intoesfa  n  by  the  u-ual  proce 
e.g.,  by  treatment  with  an  alcohol  in  presence  of  sulphuric 
or  hydrochloric  acid,  or  by  heating  with  an  alkyl  halid 
in   p  of  alkali.     The  ethyl   ester  of   2-piporonyl- 

l  has  a   in. [it.   of  91°  (,'.,   th<- 
m-th  .   I      u. d  the  phenyl  ester  186° — 188°  C. 

— T.  F.  B. 

Haiogenalkni- CC-dialkjdoarbituric  adds  and  preparation 
of   th>  0.   Wolf'   .   Dann  tadt,  Germany.     U.S. 

I'v    I  18,  1913. 

X\  I  'i     Qj  alkyl )„ 

of       the      type,  '  •  Wll).    . 

I    =  halownalkyl    and     V    hydrogen    or    halogenalkyl) 
are    obtained     by   treating    N-mono    or   -dialkylene-Q 
dimlkylbarhiMirif     aeida     with     balogeni     or    with    hydro 
:       They  pcusew  the  known  hypnotic  action 
of  the  barbitwi  together  with  a  sedative  ad 

the  halogen,  thfc  being  especially  marked  in  th< 


case  of  the  bromo-derivatives.  For  example,  N-dibromo- 
propyl-CC-diethylbarbituric  acid  is  obtained  by  treating 
with  one  mol.  of  bromine  the  N-monoallyl-C.C-diethyl- 
barbituric  acid,  prepared  by  condensing  mono-allylurea 
with  diethylmalonic  ester.  It  is  a  colourless,  crystalline 
substance  of  m.pt.  124°  C.  (corr.  126°  C.).— T.  F.  B. 

N-Halogenalkyl-C.Cdialkylbarbituric    acids;     Process    for 

preparing .     E.  Merck.     Ger.  Pat.  265,726,  Jan.  10, 

1912. 

See  U.S.  Pat.  1,074,030  of  1913;  this  J.,  1913,  1030. 
Another  method  for  preparing  the  products  consists  in 
treating  N-alkyl-C.C-dialkylbarbituric  acids  with  a 
halogen  or  a  hydrogen  halide. — T.  F.  B. 

Alkylhomopiperonylamines  and  the  process  of  making  them. 
H.  Decker,  Hanover,  Assignor  to  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elberfeld,  Germany.  U.S.  Pat. 
1,073,966,  Sept.  23,  1913. 

N- Alkyl  derivatives  of  homopiperonylamine  are  obtained 
by  condensing  homopiperonylamine  with  an  aldehyde, 
treating  the  product  with  an  alkyl  halide,  and  decomposing 
the  addition  product  in  such  a  manner  as  first  to  remove 
the  aldehyde  residue  and  then  to  separate  the  base  from 
its  salt.  Thus,  the  condensation  product  of  homopiperonyl- 
amine and  benzaldehyde  is  treated  with  methyl  iodide, 
the  product  is  decomposed  with  steam  until  the  smell  of 
benzaldehyde  has  disappeared,  and  the  remaining  solution 
is  made  alkaline  and  distilled  with  steam.  Methylhomo- 
piperonylamine  is  a  colourless  oil  of  b.pt.  156° — 158°  C. 
(24  m.m.),  which  forms  crystalline  salts  with  acids,  e.g., 
a  hydrochloride  of  m.pt.  183° — 185°  C,  a  carbonate  of 
m.pt.  72°— 75°  C,  and  a  hydriodide  of  m.pt.  135°— 136°  C. 

— T.  F.  B. 

Arsinic  acids  and  process  of  making  the  same.  L.  Ach, 
Mannheim,  and  A.  Rothmann,  Heidelberg,  Assignors 
to  C.  F.  Boehringer  und  Sohne,  Mannheim -Waldhof, 
Germany.     U.S.  Pat.  1,075,279,  Oct.  7,  1913. 

On  treating  y-dimethylaniline-arsinic  acid  with  a  mixture 
of  nitric  and  sulphuric  acids,  a  trinitro  compound  is 
formed,  one  of  the  nitro  groups  of  which  proves  to .  be 
combined  with  the  nitrogen  of  the  amino-group,  hence 
it  is  3.5-dinitro-4-methylnitraminobcnzene-l-arsinic  acid. 
In  place  of  dimethylaniline-arsinic  acid,  dimethylaniline- 
arsenious  chloride  may  be  used,  or  in  general,  any  aromatic 
compound  of  arsenic  containing  the  group,  -N(CH3)R,  in 
in  the  ^-position  to  the  arsenic  (R  may  represent  hydrogen, 
methyl,  or  acyl).  The  nitration  of  the  arsenic  compound 
is  effected  by  aid  of  heat,  and  the  product  is  separated 
from  the  cooled  solution  by  means  of  ice.  The  products 
can  be  converted  by  reduction  into  arsenic  compounds 
having  valuable  therapeutic  properties. — T.  F.  B. 

Ointment  containing  colloidal  compounds.  Preparation 
containing  colloidal  compounds.  C.  Paal,  Leipzig,  and 
C.  Amberger,  Erlangen,  Assignors  to  Kalle  und  Co. 
A.-G.,  Biebrich,  Germany.  U.S.  Pats.  1,077,854  and 
1,077,891,  Nov.  4,  1913. 

(1)  A  protecting  colloid,  such  as  wool  fat,  is  inoor 
porated  with  a  solution  of  a  divalent  salt  of  a  metal  of  the 
platinum  group,  and  an  alkali  carbonate  is  added  to  produce 
the  colloidal  lower  hydroxide  of  the  metal  ;  the  soft  mass 
is  dissolved,  a  liquid  is  added  in  which  the  colloid  is 
sparingly  soluble  or  insoluble,  and  the  precipitate  con- 
taining the  colloid  is  separated.  (2)  An  alkali  salt  of  a 
higher  fatty  acid,  e.g.,  oleic  acid,  is  used  in  place  of  the 
alkali  carbonate;  in  this  ease  the  products  contain 
the  platinum  metal  in  the  form  of  a  colloidal  soap. — T.F.B. 


Monochlorhydrocarbons  ;       Acelylation      of 


-.    YV.    E. 

Masland,  Assignor  to  E.  I.  du  Pont  de  Nemours  Powder 

Co.,    Wilmington,    DeL      U.S.    Pat.    1,077,988,   Nov.    11, 

1913. 

('hi.okopkntank    and    other    monohalogen   derivatives    of 

hydrocarbons   may   be   BCetylated    by  treatment    with  an 

acetate  (sodium  acetate)  and  70  to  99  per  cent,  acetic  acid. 

— T.  F.  B. 
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Erythrene    and    isoprene  ;      Process    for    producing . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.  First  Addition, 
dated  June  10,  1913,  to  Fr.  Pat.  439,381,  Jan.  25,  1912. 
Under  Int.  Conv.,  June  20,  1912. 

The   quaternary  ammonium   halogenides, 

CH3.CHX.CH2.CH.2.NX(CH3)3,    and 
CH3.CHX.CH(CH3)CH2NX(CH3)3, 
used  in  the  principal  patent  (see  Eng.  Pat.  19,919  of  1911  ; 
this  J.,  1912,  701)  may  be  replaced  by  similar  compounds 
in  which  ethyl  or  homologous  groups  are  combined  with 
the  nitrogen,  instead  of  methyl  groups. — T.  F.  B. 

Isoprene  and  erythrene,  or  a  mixture  of  these  substances, 

from  fusel  oil ;    Process  for  preparing .     O.  Nauck. 

Ger.  Pat.  264,902,  May  15,  1912. 

Isoprene  and  erythrene  are  obtained  by  passing  the 
alcohols  of  fusel  oil,  or  the  hydrocarbons  obtained  by 
dehydrating  these  alcohols,  over  electrically  heated 
metal  wires  or  heated  palladium  sponge. — T.  F.  B. 

Isoprene  ;    Process  for  making 


-.  C.  C.  F.  L.  Gross. 
Fr.  Pat.  459,988,  June  13,  1913.  Under  Int.  Conv., 
June  15  and  July  6,  1912. 

The  vapours  of  turpentine  oil  are  converted  into  isoprene 
by  passing  them  over  a  catalyst  consisting  of  a  metallic 
oxide,  such  as  cupric  oxide.  The  catalyst  may  be  pre- 
pared by  mixing  anhydrous  cupric  oxide  with  a  saturated 
solution  of  cupric  chloride  or  a  chloride  of  another 
heavy  metal,  moulding  the  pasty  mass  to  the  desired 
shape,  and  drying  ;  the  mass  is  then  packed  into  tubes 
or  other  suitable  receptacles  through  which  the  turpentine 
vapours  are  passed.  The  catalytic  effect  of  cupric  oxide 
is  apparent  at  260°  C,  and  is  at  a  maximum  at  about 
305°  C,  at  which  temperature  a  yield  of  about  35  p:»r  cent, 
of  isoprene  is  obtained.  Under  the  same  conditions, 
except  that  metallic  copper  was  used  as  catalyst,  500°  C. 
was  the  optimum  temperature  and  the  maximum  vield 
was  17-5  per  cent. — T.  F.  B. 

Isoprene  ;    Process  for  preparing .     Badische    Anilin 

und  Soda  Fabrik.     Ger.  Pat.  264,007,  Sept.  30,  1910. 

A  good  yield  of  isoprene  is  said  to  be  obtained  by  treating 
trimethylethylene  bromide  with  an  organic  base.  When 
alcoholic  potash  is  used  instead  of  the  base,  a-dimethyl- 
allene  and  no  isoprene  is  formed. — T.  F.  B. 

Isoprene ;     Process   for   preparing 


H.  Staudinger. 
Ger.  Pat.  264,923,  Aug.  15,  1911.  Addition  to  Ger.  Pat. 
257,640  (see  this  J.,  1913,  507). 

The  mixture  of  terpene  hydrocarbons  obtained  as  by- 
product in  the  polymerisation  of  isoprene  and  its  homo- 
logues  to  caoutchouc-like  products,  is  vaporised  and 
heated  to  a  high  temperature,  e.g.,  by  means  of  electrically 
heated  wires.  The  hydrocarbon  mixture  may  be  fret  d 
from  unpolymerised  isoprene,  e.g.,  by  steam  distillation, 
or  it  may  be  fractionated  in  vacuo  before  treating  it  bv 
this  method.— T.  F.  B. 

Erythrene ;      Process     for     preparing 


Farbenfabr . 
vorm.  F.  Bayer  und"  Co.  Ger.  Pat.  264,264,  July  21, 
1912. 

When  primary  or  secondary  butyl  alcohol  is  heated  to  a 
high  temperature,  alone  or  in  presence  of  a  substance 
which  facilitates  decomposition,  water  and  hydrogen  are 
eliminated  and  erythrene  is  formed. — T.  F.  B. 

Butadiene,  and  its  homologues  ;    Process  for  preparing . 

C.    Engler    and    H.    Staudinger.     Ger.     Pat.    265,172, 
April  28,  1912. 

The  vapours  of  crude  petro'eum,  petroleum  distillate-, 
or  petroleum  residuum  are  diluted  with  air  or  other  inert 
gas,  and  heated  to  a  high  temperature. — T.  F.  B. 

-.     Soc. 


Pinacone  from  acetone  ;    Process  for  preparing  — 

pour  la  Production  et  la  Vente  des  Articles  en  Caoutchouc 
"  Bogatyr."     Fr.  Pat.  459,313,  May  17,  1913. 

Good  yields  of  the  pinacone  alkyl  ox  id  ee  arc  obtained 
by  treating  acetone  with  amalgams  of  aluminium,  sodium. 
zinc,  or  cadmium  in  presence  of  a  salt  of  mercury  or  other 


salt  which  has  a  catalytic  action,  such  as  iron,  zinc,  or 
antimony  salts.  Example.  A  solution  of  3-5  grms.  of 
mercuric  chloride  in  350  grms.  of  acetone  is  slowly  added 
to  the  amalgam  obtained  from  400  grms.  of  mercury 
and  27  grms.  of  aluminium.  When  the  reaction  is  finished 
the  pinacone  alkyl  oxide  is  decomposed  bv  adding  100 
grms.  of  water.  The  pinacone  is  separated  from  the 
aluminium  hydroxide  by  means  of  acetone,  and  the 
solution  is  distilled.  The 'vield  is  said  to  amount  to  60—70 
per  cent. — T.  F.  B. 

p-Xitrophenylcarbamyl  chloride  :    Process  for  making . 

Farbwerke  vorm.  Meister,  Lucius,  und  Bruning  Fr 
Pat.  459,885,  June  12,  1913.  Under  Int.  Conv.,  July  25 
and  Nov.  22,  1912. 

P-Nitraniline  can  be  converted  into  p-nitrophenylcarb- 
amyl  chloride  by  treatment  with  phosgene,  preferably  in 
presence  of  toluene  or  similar  indifferent  substance.  It  is 
advisable  first  to  introduce  the  phosgene  into  the  toluen-, 
etc.,  and  then  to  add  the  nitraniline.  The  reaction  is 
stated  to  be  more  rapid  in  presence  of  nitro-benzenc. 
The  product  melts  at  about  50°  C,  hydrogen  chloride  being 
evolved  and  the  corresponding  isocyanide  formed. — T.F.bI 

Curative    agents    (antitoxins)    for    smallpox,    tuberculosis, 

foot-and-mouth  disease,  etc.  ;   Process  for  preparing . 

W.  Ponndorf.  Ger.  Pats.  265,207  and  265,208,  May  9 
and  Aug.  20,  1911. 

The  skins  of  animals  which  have  been  inoculated  with  small- 
pox, tuberculosis,  foot-and-mouth  disease,  or  other  toxins, 
is  separated  from  infected  portions,  dried,  powdered, 
and  treated  with  a  solvent.  The  resulting  liquids  consti- 
tute the  antitoxins. — T.  F.  B. 

Olycollylurethane  ;  Process  for  preparing  derivatives  of . 

A.  Voswinkel.  Ger.  Pat.  266,121,  June  25,  1912. 
Addition  to  Ger.  Pat.  247,270  (see  this  J.,  1912,  796). 

A  salt  of  an  organic  acid  is  allowed  to  react  with  bromo- 
or  chloro-acetylurethane  in  presence  of  a  suitable  solvent. 
Compounds  such  as  acetylglycolurethane,  bromo-iso  valeryl- 
glycollylurethane,  and  salicylic  acid-glycollylcarbamic 
acid  methyl  ester  may  be  obtained  by  this  method. — T.F.B. 

Hexamethylemlitraiuine  sulphosalicylatc  ;    Process  for  pre- 
paring  .     J.    D.   Riedel   A.  (J.     Ger.    Pats.    266.122 

and  266,123,  Oct.  3,  1912,  and  March  1,  1913.  Additions 
to  Ger.  Pat.  240,612. 

The  secondary  sulphosalicylate  of  hcxamcthvlenctetramine 
is  obtained  either  by  treating  the  primary  salt  (prepared 
from  equimolecular  proportions  of  the  components) 
with  a  second  molecular  proportion  of  hexainrthvleiie. 
tetramine,  or  by  the  action  of  two  mols.  of  hcxamcthvlene- 
tetramine  on  one  mol.  of  Bulphoaalicylic  acid  in  absence 
of  water, and  preferably  in  absolute  alcohol  solution.  It  is 
more  easily  soluble  in  water  than  the  primary  salt,  whilst 
its  irritant  properties  are  not  so  marked. — T.  F.  B. 


Clupanodonic  acid  ;    Process  for  preparing 


.1.    I). 


Riedel  A.-G.  Ger.  Pat.  266,360,  Not.   17.   1912. 

THE  solid  oetobromides  of  the  fatty  acids  of  Japai 
sardine  oil  are  isolated  and  treated  with  zinc  dust  in  a 
neutral  solvent  to  remove  the  bromine.  It  is  stated  t  hat  a 
good  yield  of  clupanodonic  acid  of  iodine  value  S60,  is 
easily  obtained  bv  this  method  (compare  Tsujimoto ; 
this  J.,  1906,  818).— T.  F.  B. 

Condensation  products  of  organic  compound*    {nldol,  itc.]; 

Process  for  producing .     F.    ('.   H.   Marks,   London. 

From  E.  I.  da  Ponl  de  Nemoun  Powder  I  to.,  Wilmington, 
U.S.A.     Hug.  Pat.  22,626,  Oct.  t.  1912. 

Su.  Fr.  Pat.  449,606 Of  1912;    tin.-  .1  .  1912,  5o7.-    T.  F.  B, 

Mercury  compounds  [of  aryloxyjatti/  acid*]  :     Manufacture 
of .      r.    A.    Newton,    London.      From    Farlx-nfabr. 

vorm.  F.   Bayer  und  Co.,  BJberfeld,  Germany.     Bng. 
iv    1076,  Peb.  17,  1913. 

BncGer.  Pat.S61,H9of  1911;  thiaj  ,  1919,841.     T.  F.  B, 
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.     L.  Lilienfeld. 

Under  Int.  Conv.. 


1-Ketonta  of  the  quinolint  aeries  :  Process  for  producing . 

A.  Kaufmann,  G«Mn,  Switzerland.  Eng.  Pat.  9315, 
April  SI,  1913.     Under  Int.  Conv.,  .May  6,  1912. 

Bn  Fr.  IV.  456,264  of  L913;   this  J.    1913,  959.— T.  F.  B. 

Diethyl  sulphate ;   Process  for  Ae  manufacture  of .     L. 

Lilienfeld.  Vienna.  Eng.  Pat.  13.882.  June  16,  1913. 
Under   Int.   Conv..   .June   28,    1912. 

-  rs  Pat.  1.074.(133  of  1913;  this  J., 1913, 1030.— T.F.B. 

Diethyl  sulphate  :  Process  for  making 
Fr.'  Pat.  409,282,  June  16,  1913. 
Jane  28,  1912. 

-  is  Pat  1,074,633  of  1913;  this  J.,  1913, 1030.— T.F.B. 

Hydrogenising  organic  compounds-    Process  of .     H. 

Thron.  Assignor  to  Verein.  Chininfabriken  Zimmer 
und  Co..  G.m.  b.  H..  Frankfort.  Germany.  U.S.  Pat. 
1,077,442,  Nov.  4.  1913. 

See  En*.  Pat.  10.204  of  1913;  this  J.,  1913,  989.— T.  F.  B. 

Hydrogenation  of  organic  compounds  :   Process  for  the . 

\  rein.  Chininfabriken  Zimmer  und  Co.  G.m.b.H.  Fr. 
Pat.  468,963,  May  7,  1913.  Under  Int.  Conv.,  May  9, 
1912. 

See  Eng.  Pat.  10,204  of  1913  ;  this  J.,  1913,  989.— T.  F.  B. 

Acidylamino-oxyarsenobenzene  ;     Derivatives    of and 

process  of  making  same.  P.  Ehrlich  and  A.  Bertheim, 
Frankfort.  Assignors  to  Farbwerke  vorm.  Meister, 
Lucius,  und  Briining,  Hochst  on  Maine,  Germany. 
U.S.    Pat.  1,077,462,  Nov.  4,  1913. 

-  fog.  Pat.  25,493  of  1912  ;   this  J.,  1913,  550.— T.  F.  B. 

3.3'  DiaminoAA' '  -di[hydr]oxyarsenobenzene  ;      Preparation 

from  alkali  salts  of  the and  process  of  making  same. 

P.  Ehrlich.  Frankfort,  and  B.  Reuter,  Assignors  to  Farb- 
w'-rke  vorm.  Meister,  Lucius,  und  Briining,  Hochst  on 
Maine,  Germany.     U.S.  Pat.  1,078,135,  Nov.  11,  1913. 

-  Fr.  Pat.  44",  326  of  1912  ;  this  J.,  1912,  1200.— T.  F.  B" 

Beiaine  hydrochloride  ;    Process  for  producing .     Act.- 

Ges.  f.  Anilinfabr.  Fr.  Pat.  459,561,  June  21,  1913. 
Under  Int.  Conv.,  Oct.  16,  1912. 

See  Eng.  Pat.  15,161  of  1913  ;  this  J.,  1913,  959.— T.  F.  B. 
Process  for  producing 


Act.-Ges. 

Under 


which  were  afterwards  cut  off.  The  tubes  were  immersed 
in  solutions  of  sodium  and  potassium  carbonates  of  differ- 
ent strengths,  and  the  rise  of  the  pink  colour  in  the  gelatin 
was  noted  and  taken  as  a  measure  of  the  diffusion.  It  was 
found  that  the  rate  of  diffusion  increased  with  the  con- 
centration of  the  carbonate  solution  up  to  a  certain  limit 
(which  wa.  not  determined),  and  then  decreased.  The 
solution  having  the  greatest  rate  of  diffusion  was  of  the 
same  concentration  as  that  of  the  carbonate  in  a  normal 
developing  solution.  The  results  are  thought  to  indicate 
that  one  of  the  functions  of  carbonate  in  development  is  to 
open  the  pores  of  the  gelatin. — T.  F.  B. 

• 

Patents. 

Colour   photography;     Manufacture    of    screens   for- 


tine  or  its  salts  , 
f.  Anilinfabr.     Fr.  Pat.  459,587,  June  23,  1913. 
Int.  Conr.,  Oct.  24.  1912. 

Pal  .16,162  of  1913;  this  J.,  1913,990.— T.F.B. 

Unsaturated    hydro*-  irbons    and    intermediate    compounds  ; 

Process  for  making .     F.   E.   Matthews  and   E.   H. 

Strange.     VT.  J>:it.   169,871,  June  4,  1913.     Under  Int. 
nv.,  June  15,  1912. 

See  Eng.  pat.  13,923  of  1912;  this  J.,  1913,  841.— T.  F.  B. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Lumtnrj,r,nr,   ■    Colowt  photography  of  .      J.   M.   Lohr. 

J.  of  Phys.  Chem,   1913,  17,  675— G81. 

BanvacroBT  photographs  in  colour  have  been  obtained 
of  the  luminei  en<  e  produced  by  exciting  alkali  halides  anrl 

'<f  cathode  ray-,  and  also  oi 
raminoa  Dafay  plate*  irere  need  for  the  work, 

but  vera  found  to  \*-  not  highly  lensitive  to  the  faint 
calhodolummosoence  from  sodium  iodide  and  chloride; 
the  yellow  luminescence  from  cadmium  sulphate  was  also 
diffi''ilr  to  reprodnce.— T.  F.  B. 

*inph\r  itmhpmemt .    Note  on  On  rob  played  by  tht 
earbonaU  in .     J,  H.  M  rod  V.  V.    Barmeier. 

•'   of  PI  t,..  1918,  17   ■  -j     684. 

;tif  K   gelatin   solution,  containing  a   trace   of   phenol 
phthalein,  wa*  allow  v)a.m  tubes,  the  ends  of 


L.  Dufav,  Chantilly,  France.  Eng.  Pat.  27,708.  Dee.  2, 
1912.  Under  Int.  Conv.,  Dec.  2,  1911.  Addition  to 
Eng.  Pat.  15,027  of  1912,  dated  June  30,  1911. 

See  Addition  of  Dec.  2,  1911,  to  Fr.  Pat,  442,881  of  1911  ; 
this  J.,  1913,  451.— T.  F.  B. 

Chemical  process  for  engraving  on  metal  cylinders  in  intaglio 
or  in  relief.     Eng.  Pat.  21,526.     See  X. 


XXII.— EXPLOSIVES  ;    MATCHES. 

Potassium  chlorate  ;    The  presence  of  potassium  bromate 

in and  the  danger  of  spontaneous  decomposition  with 

mixtures  containing  such  chlorates.     A.   Junk.     Z.   ges. 
Schiess-  und  Sprengstoffw.,  1913,  8,  412—414,  430—432. 

Fireworks  mixtures  of  the  composition  :  potassium 
chlorate  (39  parts),  lead  nitrate  (39),  sulphur  free  from 
acid  (19-5)  and  antimony  sulphide  (2-5  parts),  were  pre- 
pared, using  samples  of  chlorate  containing,  in  one  instance, 
as  high  as  0-6  per  cent,  of  potassium  bromate,  and  in  the 
other  instances  only  traces  of  this  salt.  Another  series  of 
mixtures  was  made  in  which  the  sulphur  was  mixed  with 
an  amount  of  sulphuric  acid  equivalent  to  0012  per  cent. 
These  mixtures  were  submitted  to  the  following  conditions 
of  storage.  (1)  Sunlight,  (2)  room  temperature  of  20°  to 
25°  C,  and  (3)  in  a  water-oven  at  85  C.  In  the  case  of 
the  samples  exposed  to  sunlight,  those  made  with  pure 
sulphur  showed  only  a  slight  evolution  of  brown  fumes, 
whilst  with  the  samples  containing  acid  sulphur,  spontane- 
ous decomposition  took  place  in  from  4  to  20  days,  the 
sample  containing  the  highest  percentage  of  potassium 
bromate  being  the  first  to  ignite.  During  storage  at  room 
temperature,  the  mixtures  containing  acid  sulphur  showed 
signs  of  strong  brown  fumes  after  one  month.  On  adding 
a  drop  of  water  an  explosion  immediately  took  place.  In 
the  case  of  the  samples  containing  sulphur  free  from  acid, 
no  signs  of  brown  fumes  were  observed  after  the  same 
period.  On  heating  at  85°  C,  all  the  samples  exploded 
between  one  and  twenty  hours,  and  those  containing  the 
acid  sulphur  were  the  first  to  decompose.  The  use  of 
chlorate  containing  0-6  per  cent,  of  potassium  bromate  had 
no  apparent  influence  on  the  stability  of  the  explosives, 
but  the  author  suggests  that,  as  many  samples  of  electro- 
lytic potassium  chlorate  contain  only  01 5  per  cent,  of 
bromate,  this  might  be  fixed  as  the  limit,  (See  also 
Grartenmeister,  this  J.,  1907,  223  ;  Klopstock,  this  J.,  1909, 
89.)— G.  W.  McD. 

Patents. 

Acids  containing  dissolved  organic  substances  ;    Denitration 

of  waste .     H.  G.  C.  Fairweather,  London.     From 

Sprengstoff  A.-G.-Carbonit,  Hamburg,  Germany.     Eng. 
Pat.  11,854,  May  21,  1913. 

In  the  denitration  of  waste  acids  by  distillation,  the  gates 
from  the  still  pass  through  a  preliminary  retort  into  a 
conduit,  which  is  open  at  its  lower  end  and  dips  into  a 
vessel  containing  water  or  dilute  nitric  acid.  The  conduit 
is  funnel-shaped  and  is  provided  with  a  discharge  COB" 
nection,  which  does  not   dip  into  the  liquid  in  the  vessel. 

The  gases  thus  impinge  on  the  surface  of  the  water,  whereby 

olid  organic  matter  is  deposited,  a  portion  of  the  nitric 

I  are  absorbed  in  the  vessel,  the  greater  part  passing 

through    the   discharge,   outlet   into   one   or    more   similar 
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appliances,  and  finally  to  the  condensing  plant.  The  acid 
in  the  separating  vessels  becomes  enriched  and  is  dis- 
charged at  a  strength  of  36°  B.  (sp.  gr.  1-332)  through  an 
overflow. — 0.  R. 

Explosives  for  use  in  blasting.  Soc.  l'Air  Liquide  (Soc. 
Anon,  pour  FEtude  et  ['Exploit,  des  Proc.  Geo.  Claude), 
Paris.  Eng.  Pat.  1928,  Jan.  23.  1913.  Under  Int. 
Conv.,  Feb.   1,  1912. 

See  Fr.  Pat.  450,750  of  1912 ;  this  J.,  1913,  627.— T.  F.  B. 


Explosive;       Fulminating 


-.  R.  Calvet.  Fr.  Pat. 
459,014,  May  24,  1913.  Under  Int.  Conv.,  June  11, 
1912. 

See  Eng.  Pat,  9597  of  1913 ;  this  J.,  1913,  960.— T.  F.  B. 

Explosives.  F.  L.  Nathan,  W.  Rintoul  and  F.  Baker. 
Fr.  Pats.  459,539,  459,540,  459,541,  and  459,542,  May  30, 
1913.     Under  Int.  Conv.,  May  30,  1912. 

See  Eng.  Pats.  12,742,  12.743,  12,744,  12,745,  and  12,746 
of  1912  ;   this  J.,  1913,  991.— T.  F.  B. 

M at ch- splints  ;    Art   oj   treating- 


-.  W.  A.  Fairburn, 
Short  Hills,  N.J.,  and  F.  V.  D.  Cruser  and  W.  Green, 
Bar  be  rt  on,  Ohio,  Assignors  to  The  Diamond  Match 
Co.,  Chicago.  Reissue  No.  13,636,  Oct.  28,  1913,  of 
U.S.  Pat.  1,044,154,  Nov.   12,  1912. 

See  this  J.,  1912,  1203.— T.  F.  B. 


XXm.— ANALYTICAL  PROCESSES. 

Potassium  permanganate  solution  ;  Standardisation  of  ■ 


by  sodium  oxalate.     R.   S.   McBride.     Bull.   Bureau  of 
Standards,   1913,  8,  611—642. 

As  a  result  of  experiments  made  under  the  direction  of 
the  U.S.  Bureau  of  Standards  to  discover  the  best  con- 
ditions for  the  use  of  sodium  oxalate  as  a  primary  oxi- 
dimetric  standard  and  as  a  working  standard  for  regular 
laboratory  use,  the  following  method  is  recommended  : — 
0-25 — 0-3  grm.  of  sodium  oxalate  is  dissolved  in  200 — 
250  c.c.  of  hot  water  (80°— 90°  C.)  in  a  400  c.c.  beaker, 
10  c.c.  of  sulphuric  acid  (1:1)  are  added,  and  the  solution 
is  immediately  titrated  with  N/10  permanganate,  being 
meanwhile  stirred  vigorously  and  continuously  with  a 
small  thermometer.  The  permanganate  must  not  be 
added  more  rapidly  than  10 — 15  c.c.  per  min.,  and  the  last 
0-5 — 1  c.c.  must  be  added  in  drops.  The  excess  of  per- 
manganate necessary  to  produce  the  final  colour  must  be 
ascertained  by  a  control  test.  The  solution  should  not  be 
below  60°  C.  when  the  final  point  is  reached.  Duplicates 
should  agree  to  1  part  in  2000  if  weight  burettes  are  used. 
The  results  are  accurate  to  01  per  cent.,  probably  to  005 
per  cent. — A.  S. 

Calcium  and  magnesium  in  the  same  solution  ;    Titration 

oj .     P.   J.   Fox.     J.    Ind.    Eng.    Chem.,    1913,    5, 

910—913. 

The  method  consists  essentially  in  precipitating  first  the 
calcium  as  oxalate  and  then,  without  filtering,  the  mag- 
nesium as  magnesium  ammonium  arsenate,  filtering,  dis- 
solving the  washed  precipitate  in  sulphuric  acid,  titrating 
the  oxalate  with  permanganate,  and  then  the  magnesium 
ammonium  arsenate  with  thiosulphato,  after  addition  of 
potassium  iodide,  as  described  by  Meade  (this  J.,  1899, 
1054)  and  by  Frankforter  and  Cohen  (J.  Amer.  Chem.  Soc, 
1907,  29,  1464).  In  the  titration  of  the  arsenate  irrc^ru - 
larities  are  encountered  owing  to  the  slowness  of  the 
liberation  of  iodine,  the  escape  of  iodine  before  titration, 
the  liberation  of  iodine  by  the  action  of  light,  and  the 
returning  colour  at  the  end  of  the  titration.  To  overcome 
these  difficulties,  thiosulphate  is  added  immediately  after 
the  potassium  iodide  until  a  light  straw  colour  is  pro- 
duced, then  the  solution  is  left  in  the  dark  for  5  or  6 
minutes,  and  the  titration  is  continued  until  no  colour 
returns  when  the  solution  is  kept  for  1  minute  in  the  dark. 

— A.  S. 


Realgar;  A  new  method  for  preparing ,  and  a  conse- 
quent source  of  error  in  the  separation  of  arsenic  and  tin. 
H.  Caron  and  D.  Raquet.  Ann.  Chim.  Analyt.,  1913,  18, 
432—434. 

Sulphide  precipitates  are  often  treated  directly  with 
hydrochloric  acid  if  found  to  be  completely  soluble  in 
ammonium  sulphide.  Even  in  this  case,  however,  the 
ammonium  sulphide  treatment  should  be  adopted  in  order 
to  ensure  the  precipitation  of  the  tin  as  stannic  sulphide  ; 
otherwise,  in  the  presence  of  a  stannous  salt  the  following 
reaction  occurs  on  subsequent  boiling  with  hydrochloric 
acid:  As2S,  +  2HCl+SnCl,  =  As2S,  +  HLS+SnCl4.  The 
resulting  realgar  being  insoluble  in  ammonia  would  escape 
estimation  in  the  succeeding  treatment  with  that  reagent. 
A  similar  reduction  is  effected  by  hypophosphites,  and 
either  method  may  be  conveniently  used  for  preparing 
realgar. — J.  R. 

Radiodcments  as  indicators  in  analytical  chemistry.  [De- 
termination of  the  solubility  of  lead  chromate  and  sulphide.] 
F.  Paneth  and  G.  *.  Hevesv.  Monats.  Chem.,  1913,  34, 
1401—1407. 

All  attempts  to  separate  radium  D  from  lead  have  hitherto 
failed  :  if  a  definite  quantity  of  radium  D  be  added  to  a 
solution  of  a  lead  salt,  the  ratio  RaD  :  Pb  remains  constant 
no  matter  in  what  way  the  solution  is  treated  or  how 
small  the  quantity  of  lead  withdrawn  from  the  solution. 
Since  extremely  minute  quantities  of  radium  D  can  be 
detected  by  means  of  its  radioactivity,  this  fact  may  be 
utilised  for  the  determination  of  small  quantities  of  lead. 
About  one-fifth  of  a  curie  of  emanation  was  allowed  to 
decompose  in  a  closed  flask  over  distilled  water,  and  the 
resulting  solution,  containing  about  10-6  grm.  RaD,  was 
added  to  a  solution  of  10  mgrms.  of  lead  chloride.  The 
lead  was  converted  into  chromate,  the  washed  precipitate 
shaken  with  100  c.c.  of  distilled  water  at  25°  C.  for  more 
than  24  hours,  a  measured  portion  of  the  solution  eva- 
porated to  dryness  and  from  the  radioactivity  of  the 
residue  its  content  of  lead  was  calculated.  The  results 
showed  the  solubility  of  lead  chromate  to  be  12. 10~6  grm. 
per  litre  at  25°  C.  In  a  similar  way  the  solubility  of  lead 
sulphide  at  25°  C.  was  found  to  be  3. 10-4  grm.  per  litre 
in  water  and  15. 10_4  grm.  per  litre  in  water  saturated  with 
hydrogen  sulphide.  Thorium  B  may  also  be  used  in  an 
analogous  manner  as  an  indicator  of  lead  ;  thorium  C  or 
radium  E  as  indicators  of  bismuth  ;  uranium  X,  radio- 
actinium,  radiothorium  or  ionium  of  thorium,  and  meeo- 
thorium    2   of   actinium. — A.  S. 

Molybdenum  and  tungsten  ;    Sensitive   rewtion    of  in 

presence  of  mercury.  E.  Pozzi-Escot.  Bull.  Soc.  ('him., 
1913,  13,  1042. 
In  a  previous  communication  (this  J.,  1913,  553),  for 
"  tungsten  "  read  "  molybdenum  "  and  inversely.  The 
reaction  is  sensitive  in  the  case  of  molybdenum  but  not 
in  the  caso  of  tungsten. — L.  E. 

Kjeldahl's  method  of  determining  nitrogen  .    .1  timpUfication 

of .      A.    Hutin.   Ann.    Chim.    Analvt..     1013,    18, 

426—428. 

Supkkiikatei)  steam  u  passed  into  the  usual  distilling 
flask,  which  is  provided  with  a  4-holcd  rubber  stopper. 
The  flask  is  charged  by  means  of  a  dropping  funnel  and 
emptied  by  a  Eiphon  :  so  that  the  apparatus  may  be  used 
continuously  without  disconnecting.  -J.  H. 

Sitrogen;  Companion  of  ihi  KjddaJd-Qunning-Amoli 
method  with  th<    official  KjeldoM  and  official  Omtminm 

methods  of  determining .     'I'.   C.   Trescot.     .1.    Ind. 

Eng.  Chem.,  1913,  5,  914—915.    (Sco  this  J.,  1912,  361.) 

The  Arnold  modification  (I'.S.  Dent.  Atrric,  Bureau  of 
Chem.,  C'irc.  108,  Hill.',  p.  l.">)  differs  frmn  the  official 
Kjeldahl  method  (U.S.  Dent.  Agrio.,  Bureau  of  ('hem., 
Ciro.  107.  R(V-  P-  5),  in  that  10  prm*.  of  orjitalUwd 
potassium  sulphate  are  add' d  a-  in  the  Qonidng  method 
but  potassium  permanganate  is  omitted.  Comparative 
determinations  showed  that  the  Arnold  modification, 
with  1J  hours'  oxidation,  except  in  the  case  of  cyanamide 
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(which  requires  &}  hours),  three  more  concordant  and 
reliable  results  than  the  official  methods  (Kjeldahl  and 
Gunning),  in  which  oxidation  for  3 — l  hours  is  necessary. 

—A.  S. " 

Intvstigations  with  th<    U.S.  Bureau  of  Mines  modificxttion 
of    the     Abel-Pensku    and     Pensky- Martens    flashpoint 
ler*.     Allen  and  fross  field.     Set  II.v. 

tion   of  pitches   in   asphalt  tun.     Halphen   and  Spiess. 
See  U.K. 

Titration  of  boric  acid.     Prideaux.     See  VII. 

nnination    of  alumina    in    bauxite.     Trautmann.     See 
VII. 

Detection    of    lead    in    bismuth    subnitrate    and    carbonate. 
Guerin.     <S>e  VII. 

Determination  of  small  quantities  of  lead,  obtained  by 
extraction,  in  cooking  utensils  covered  with  lead  glaze. 
Meerburg.     Sec  VIII. 

Rapid  determination  of  manganese,  vanadium,  and  titanium 
in  pig-iron  and  steel.     Wright.     See  X. 

Detection  of  vegetable  fats   in   animal  fats.     Klostermann. 

See  XII. 

Shrewsbury's  paraffin  reaction.     Meerburg.     See  XII. 

Analysis  of  Turkey-red  oil.     Fahrion.     See  XII. 

Determination  of  fibre   in  cane  and  bagasse.     Steuerwald. 

See  XVII. 

Determination  of  gliadin  in  flour  and  gluten.     Olson.     See 

XIXa. 

Detection  of  gelatin  in  sour  cream.     Seidenberg.     See  XIXa. 

Determination  of  the  acidity  or  alkalinity  of  water.     Moir. 

XIXb. 

frrtho-tolidine  as  a  reagent  for  the  colourimetric  determination 
of  small  quantities  of  free,  chlorine  [in  tvater].  Ellms  and 
Hau-i-r.     See   XIXb. 


XXIV.— MISCELLANEOUS  ABSTRACTS. 


Oxidation   processes  ;     Mechanism   of  ■ 


-.     H.    Wieland 
Bcr.,  1913,  46,  3327—3342. 

The  author  has  shown  previously  (this  J.,  1912,  276, 
331,  333,  1052)  that  many  processes  regarded  as  oxidations 
are  in  reality  due  to  dehydrogenation,  and  this  theory 
is  now  extended  to  the  biological  so-called  oxidation 
processes.  It  is  shown  that  dextrose  can  be  converted 
into  carbon  dioxide  at  low  temperatures  by  means  of 
palladium  black  either  alone  or  in  presence  of  a  quinonoid 
compound  (or  oxygen)  capable  of  acting  as  a  hydrogen- 
acceptor.  The  function  of  the  oxygen  or  the  quinonoid 
compound  (quinone  or  methylene  blue)  is  to  combine 
with  the  hydrogen  and  thus  prevent  it  saturating  the 
palladium  and  rendering  the  latter  inactive.  In  a  similar 
manner,  the  so-called  oxidations  which  can  be  effected  by 
means  of  oxidases  can  also  be  effected  with  palladium 
black  in  presence  of  quinone  or  methylene  blue,  with 
exclusion  of  oxygen,  and  hence  must  be  regarded  as 
dehydrogenation  processes.  Experiments  with  Bad. 
aceti  (Hansen)  and  with  the  enzyme  prepared  therefrom 
(this  J.,  1906,  999)  showed  that  these  can  be  used  as 
catalysts  instead  of  palladium  black  and  are  capable  of 
effecting  the  conversion  of  alcohol  into  acetic  acid  in 
presence  of  methylene  blue,  with  exclusion  of  oxygen. 
The  reducing  enzyme  discovered  by  Schardinger  in  milk 
can  be  used  to  effect  the  conversion  of  salicylic  aldehyde 
into  salicylic  acid  in  presence  of  methylene  blue,  that  is, 
to  act  as  an  "  oxydase,"  and  this  is  in  accord  with  the 
author's  theory  that  the  terms  "  reduction  "  and  "  oxida- 
tion "  are  merely  two  means  of  representing  a  single 
process,  that  of  dehydrogenation. — A.  S. 

Almonds  ;    Presence  of  a  new  enzxjme,  salicinase,  in 


G,   Bertrand  and  A.   Compton.     Comptes  rend.,   1913, 
157,  797—799. 

Experiments  under  comparable  conditions  showed  that 
the  temperature  and  reaction  of  medium  most  favourable 
to  the  action  of  an  enzyme  preparation  from  almonds 
on  salicin  are  different  from  those  most  favourable  to  its 
action  on  other  hydrolytes,  e.g.,  amygdalin  and  cellose. 
These  results,  together  with  those  of  Sigmund  (this  J., 
1909,  258)  and  Armstrong  (this  J.,  1912,  958)  lead  the 
authors  to  conclude  that  another  enzyme,  salicinase, 
different  from  those  already  identified,  is  present  in 
almonds. — A.  S. 


irimelrie  determination  of  small  quantities  of  manganese. 
in  water.     Hartwjg  and  Sehellhach.     See  XIXb. 

4    for    cinchona    alkaloids.      Watson.     See     XX. 

-m\nat\r,n  nf  me,rphine.  in  acid  preparations  of  opium. 
Debourdeaux.     See  XX. 

Determination  of  en ff fine  in  jrrejmrations  of  kola,  particularly 
kola  granule*.     Francois.     See    XX. 

«  of  nicotine  a«  riVcotung state.      Determination 
of  nieotine  in  presence,  of  ammonia.     Spallino.     See  XX. 

Modified    JaneAcu'/i     reaction    for    benzoic    acid.     Fleurv. 

■    XX. 

Patknts. 

;ht  of  gate*  and  »                 of  gases  ;    Method  of 
and   npfmwint  for    determining    the .      ¥.    E.    Wolf, 

BlanV  Germany.     Bug.  Pat.  HlUf,,  April  14,  L913. 

r  Int.  Cody.,  April  ].r»,  1912. 

Fr   ''»'  I  .  1913,  962.— T.  F.  B. 

P    K.  Bonlton,  Binning 
h*m.     t  ;    ■     1,077,827,   .\,)V.   4>    1913, 

Kr.g.  P»t    :,.(,\  ,f  h,|2;  thi-  .1  .  IMS,  658.— T.  F.  B. 

ApparatuA  for  UMing  gas  with  miners'  safety  lamps.      Eng 
P»-  Ha. 


The  metric  carat.  Circular  No.  43,  U.S.  Bureau  of 
Standards.  Min.  and  Eng.  World,  Nov.  15,  1913. 
[T.R.] 
Since  July  1,  1913,  the  Bureau  of  Standards  has  been 
recognising  the  metric  carat  of  200  mgrms.  as  the  unit  of 
weight  for  diamond  and  other  precious  stones,  and  will 
use  this  unit  for  purposes  of  certification  of  all  carat 
weights  submitted  to  the  Bureau  for  test.  On  the  same 
date  the  U.S.  Treasury  Department  also  began  the  use  of 
this  unit  in  the  customs  service  for  the  levying  of  import 
duties  on  precious  stones.  This  unit  was  also  put  into 
commercial  use  in  the  United  States  on  that  date  by 
practically  all  the  dealers  in  gems  and  precious  stones 
through  the  efforts  of  a  committee  representing  all  the 
principal  firms  handling  gems. 


Books  Received. 

Practical  Science  for  Engineering  Students.    By 

H.  Stanley,  B.Sc     Lecturer  in  the  Merchant  Venturer's 

Technical   College,    Bristol.     Methuen   and   Co.,   Ltd., 

36,  Essex  Street,  London,  W.C.     1913.     Price  3s. 

Volume  (7|  by  5  ins.),  containing  160  pages  of  subject 

matter,  numbered  index  to  experiments  (described  with 

illustrations),   and   alphabetical  index   of  subjects.     The 

subject  matter  is  classified  as  follows  : — I.  Measurements, 

ate.     II.    Heat.     III.    Mechanics.     IV.    Magnetism,    and 
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electricity.  V.  Determinations  of  density,  capillarity, 
viscosity,  candle  power,  etc.  VI.  Materials.  VII.  Tables 
of  densities,  melting  points.  Properties  of  saturated 
steam.     Mathematical  tables,  etc. 

Industrial  Organic  Analysis.  For  the  Use  of 
Technical  and  Analytical  Chemists  and  Students. 
By.  P.  S.  Arup,  B.Sc,  with  a  Foreword  by  J.  C.  Irvine, 
D.Sc.,  Ph.D.  J.  and  A.  Churchill,  7,  Great  Marlborough 
Street,  London.     1913.     Price  7s.  6d.  net. 

Volume  (7£  by  5£ins.),  containing  318  pages  of  subject 
matter  with  14  illustrations  and  one  table  of  References ; 
also  an  alphabetical  index  of  subjects.  The  subject 
matter  is  classified  as  follows  : — I.  Coal  and  coke.  II.  Coal- 
tar  and  its  distillation  products.  III.  The  fatty  oils  and 
fats.  IV.  Soap.  V.  Petroleum  and  its  distillation 
products.  Lubricating  oils.  VI.  Milk  and  butter. 
VII.  Starch,  etc.  Flour.  Barley  and  malt.  VIII.  Pre- 
servatives and  artificial  colouring  matters  in  foods. 

A  Text  Book  of  QuANTrrrvE  Chemical  Analysis. 
By  A.  C.  Cumming,  D.Sc.  and  S.  A.  Kay,  D.Sc.  Gurney 
and  Jackson,  London.  Oliver  and  Boyd,  Tweeddale 
Court,  Edinburgh.     1913.     Price  7s.  6d.  net. 

Volume  (9  by  Gins.),  containing  374  pages  of  subject 
matter,  96  illustrations,  an  Appendix,  with  fist  of  common 
reagents,  tables  of  Densities,  concentrations,  etc.,  and 
logarithims,  and  an  alphabetical  index  of  subjects.  The 
text  is  classified  as  follows : — I.  General  principles  and 
methods.  II.  Volumetric  analysis.  III.  Gravimetric 
analysis.  IV.  Colourimetric  methods.  V.  Systematic 
quantitative  analysis.  VI.  The  analysis  of  simple  ores 
and  alloys.  VII.  Gas  analysis.  VIII.  Water  analysis. 
IX.  Quantitative  analysis  of  organic  substances.  X. 
Determination  of  molecular  weights. 


*New  Books. 

[The  Roman  numerals  in  thick  type  refer  to  the  similar 
classification  of  abstracts  under  "Journal  and  Patent  Litera- 
ture "  and  in  the  "List  of  Patent  Applications."] 

j       Blanchet,  A.  :    Nouveau  manuel  complet  des  applica- 
tions du  froid  industriel,  contenant  la  description 
des  machines  frigorifiques,  74  fig.,  in-18.     L.  Mulo.     Paris. 
1913.     4  fr. 

Kaltekongress  Washington-Chicago  15 — 24.  9.  1913  : 
Festschrift  f.  den  3.  internationalen.  Den  Teilnehmern 
des  Kongresses  gewidmet  vom  osterreich.  Verein  f. 
Kalteindustrie  Wien.  Ueber  Auftrag  des  Komitees  red.  v. 
Prof.  Alois  Schwarz.  (VIII,  163  S.  m.  Abbildgn.  u. 
1  Taf.)  31x24  cm.  Berlin.  Verlag  f.  Fachliteratur. 
1913.     M.  10. 

Kalteindustrie,  Bilder  aus  der  deutschen  :  Hrsg.  vom 
deutschcn  Kalte-Verein  als  Stiftg.  zum  3.  intern.  Kalte- 
Kongress  in  Chicago  1913.  (V,  100  S.  m.  126  Abbildgn.) 
35,5x27,5  cm.     Munchen,  R.  Oldenbourg.     1913.     M.  6. 

Oetertag,  Prof.  P.  :  Berechnung  der  Kaltemaschinen 
auf  Grund  der  Entropie-Diagramme.  (VII,  77  S.  m. 
30  Fig.  u.  4  Taf.)  gr.  8°.  Berlin.  J.  Springer.  1913. 
M.  4. 

Technik  der  tiefen  Temperature*- :  Dem  3.  intern.  Kalte- 
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Official  Notice. 


THE    PRESIDENT. 


22nd  December,  1913. 


Sir  Wm.  Crookes,  OIL,  the  President  of  this  Society,  has  been  elected  President  of  the  Royal  Society.     It  has 
been  an  invariable  practice  that  the  Pres.dent  of  the  Royal  Society  should  hold  no  similar  office  in  other  learned  Societies 
and  in  accordance  with  this  well  recognised  rule  Sir  Wm.  Crookes  has  reluctantly  felt  compelled  to  resign  the  Presidency' 
of  the  Society  of  Chemical  Industry.     At  the  meeting  of  the  Council  on  the  22nd  inst.  the  resignation  of  Sir  Wm  Crookes 
was  accepted  with  much  regret,  and  Dr.  Rudolph  Messel,  F.R.S.,  was  elected  President  in  his  place. 


Birmingham  Section. 


Meeting    held    at    Birmingham    University    on    Thursday, 
October  30th,  1913. 


MR.    H.    T.    PINNOCK    IN    THE    CHAIR. 


THE  REACTION  OF  METALS  AND  ALLOYS  WITH 
NITRIC  ACID. 

BY  J.   H.   STANSBIE,   B.SC.(LOND.),   F.I.C. 

The  investigation  of  Dr.  Veley*  on  the  effect  of  rotating 
a  copper  ball  in  dilute  nitric  acid  suggested  the  experiments 
described  below.  No  claim  is  made  for  originality,  but  the 
method  and  apparatus  should  prove  useful  for  both  pure 
metals  and  alloys.  The  apparatus  consists  of  a  glass  lube 
turned  up  at  the  bottom  and  drawn  off  at  the  top  into 
which  a  thick  platinum  wire  is  fused.  This  is  fixed  in  the 
rotor  of  an  electrolytic  apparatus,  and  takes  the  place  of  the 
rotating  cathode.  The  piece  of  metal  to  be  experimented 
with  is  in  the  form  of  a  short  tube  made  to  fit  the  outside 
of  the  glass  tube,  and  to  rest  on  the  turned  "up  edge  at  the 
bottom.  The  nitric  acid  solution  is  contained  in  a  beaker. 
For  malleable  metals  and  alloys  the  tube  was  formed  from 
the  rolled  sheet,  but  for  brittle  ones  it  was  cast  in  a  sand 
mould.  The  tubes  were  thoroughly  prepared  so  that  clean 
surfaces  should  be  presented  to  the  acid  solution.  Two 
experiments  were  made  under  exactly  the  same  conditions, 
except  that  in  one  the  tube  was  rotated  and  in  the  other 
at  rest.  50  c.c.  of  the  acid  solution  (L108)  were  used  for 
each  experiment,  unless  otherwise  stated. 

Copper  tube.  This  was  prepared  from  electrolytic 
copper  rolled  into  sheet. 

(1)  Rotated  for  1  hour,  weight  of  copper  dissolved,  00017  grm. 
Rest     ,,       1      „              00323  ,, 

(2)  Rotated  for  2  hours           ,,            ,,              ,,  00047     „ 
Rest      ,,      2      ,,              ,,            ,,              „  0.1790     „ 

The  copper  tube  was  then  rotated  for  1  hour  in  a  solution 
already  containing  0575  grm.  of  dissolved  copper,  when 
1129  grms.  of  metal  dissolved  from  the  tube.  This  solu- 
tion was  then  boiled  down  to  one  half  and  made  up  to 
50  c.c.  with  fresh  acid.  On  rotating  the  tube  for  1  hour 
in  this  solution  only  an  additional  0-0045  grm.  of  copper 
passed  into  solution.  When  the  tube  was  left  at  rest 
for  1  hour  in  the  last  solution  without  boiling  a  further 
2*202  grms.  of  copper  dissolved  into  it.  From  this  it  is 
clear  that  the  increased  action  is  due  to  the  accumulation 
of  nitrite  in  the  solution,  and  that  the  nitrate  is  ineffective. 
Boiling  the  solution  decomposes  the  nitrite,  and  leaves  the 
metal  all  in  the  form  of  nitrate. 

Silver.  A  series  of  experiments  were  then  made  with 
a  silver  tube.     The  results  arc  given  below. 


(1)  Rotated  for 
Rest 

(2)  Rotated  for 
Rest 

(3)  ,, 

(4)  ,, 

(5)  Rotated    ,, 

(6)  Rest 


hour  metal  dissolved 

»»  » 

hours  >, 


0  0008  grm. 

0*1985  ., 

0-0012  „ 

0-8238  .. 

1-1812  ., 

2-7811  ,, 

O06or>  ., 

6-9784  .. 


•  Proc.  Boy.  Soc.  46,  pp.  21ft—  222. 


Experiments  1  and  2  were  conducted  in  exactly  the  same 
way  as  those  with  the  copper  tube.  In  experiment  3  the 
tube  was  removed,  weighed,  and  put  back  again  into  the 
same  solution.  This  was  repeated  in  experiment  4,  and 
the  results  show  that  a  marked  increase  in  the  rate  of 
dissolution  takes  place  in  the  presence  of  the  products  of 
the  reaction.  The  solution  from  4  was  then  boiled  down 
to  one-third  its  volume  and  made  up  to  50  c.c.  with  fresh 
acid,  and  the  tube  rotated  in  it  for  2  hours  with  the  result 
given  in  5,  which  shows  that  there  was  still  some  nitrite 
undecomposed.  On  returning  the  tube  to  the  solution 
the  very  marked  increase  in  the  rate  given  in  6  was 
obtained.  The  solution  was  then  boiled  down  to  one- 
fourth  its  volume  and  allowed  to  cool,  when  it  crystallised 
into  a  solid  mass.  This  was  dissolved  in  water,  the  solution 
added  to  excess  of  sodium  hydroxide,  and  made  up  to 
500  c.c.  50  c.c.  of  the  clear  solution  gave  practically  no 
indication  of  nitrous  acid.  This  shows  that  with  sufficient 
boiling  the  silver  nitrite  is  completely  decomposed. 

Mercury.  In  the  experiments  with  mercury  the  metal 
was  contained  in  a  glass  capsule  resting  on  the  bottom  of  a 
tap  funnel  which  contained  the  nitric  acid  .-olution.  The 
funnel  was  arranged  under  the  rotor  so  that  the  glass  tube 
could  act  as  a  stirrer  and  keep  the  solution  above  the 
surface  of  the  metal  in  constant  motion. 

In  the  first  experiments  50  c.c.  of  the  1108  acid  were 
used,  and  very  little  action  was  observed  either  with 
rotation  or  at  rest.  The  reaction  between  mercury  and 
the  acid  is  evidently  much  less  vigorous  than  with  either 
copper  or  silver.  In  the  next  experiment  50  c.c.  of  1-2 
acid  were  used.  The  appearance  of  bubbles  of  gas  on  the 
surface  of  the  metal  as  the  rotor  was  working  made  it 
evident  that  dissolution  was  taking  place.  The  rotation 
was  stopped  at  the  end  of  an  hour,  and  the  e oration  run 
into  excess  of  sodium  hydroxide.  The  nitrous  acid  in  the 
clear  solution  was  determined.  The  following  arc  the 
results  obtained  : — 

Rotated  for  1  hour,  weight  of   mercury    dissolved,   0  5150  grm 

Weight  of  nitrous  acid  in  the  solution  00260 

Rest  for  1  hour,  weight  of  mercury  dissolved  5'1484 

Weight  of  nitrous  acid  In  solution  05820 

It  is  therefore  clear  (hat  the  dissolution  of  the  mcrcury 
is  dependent  upon  the  presence  of  nitrous  acid  in   the 
solution,    and    the   accumulation    of   the    nitrite    in     the 
neighbourhood  of  the  dissolving  metal. 
Bismuth.    A  cast  tnbe  was  used  in  the  experiments  with 

this  metal,  and  was  immersed  in  ,r,(t  e.e.  ,,f  nitric  add  of 
sp.  gr.  1-149,  at  room  temperature.  The  results  -ire  given 
below. 

(1)  Rotated  for  1  hour,  weight  of  bismuth  dissolved 

(2)  Hest  ,.  1      „ 
Weight  of  nitrons  acid  bund  in  the  solution 

(3)  Rotated  for  2  hours,  weight  of  bismuth  dissolved 

(4)  Rest  ..  2      .. 
Weight  ol  mt r< .ii-  sold  band  in  the  solution 

(5)  Rotated  tor  l  hour,  weight  <>f  bismuth  .halved 
The  last  solution,  which   already  oontained   II 

of  bismuth,  was  well  boiled  to  decompose  the  nitrite,  and 
made  up  to  60  0.0.  with  fresh  aeid  before  being  Used. 

These  experiments  make  it  dear  that  n  B  the  accumu- 
lation <>f  nitrite  in  the  aeighbourh I  of  the  di 

metal  which  accelerates  the  action.     Bo  that  n  falls  into 
line  with  copper,  idver  and  merourj  under  similar  •< 
ditions.     it  is  noticed,  however,  thai  ■  black  depo  it  which 
Increases  with  the  time  of  exposure,  collects  on  the  but! 


0-0325  grm. 
1-620  I 
0-1073     .. 
0-0455 

.•(•:,.-,:,. 

0177'. 

0-1754     .. 
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of  the  tube.  This  consists  most  probably  of  a  lower  oxide 
of  the  metal  which  is  insoluble  in  nitric  acid. 

Coy>p<rzinc  alloys.  Six  alloy.-  wire  made,  two  of  which 
were  oast  in  strips,  cold  rolled,  and  bent  into  the  form  of 
short  tabes  :  the  others  were  east  in  sand  moulds  of  the 
required  form.  Two  tubes  of  each  alloy  were  prepared, 
a<  it  was  necessary  to  use  separate  tubes  for  the  rotation 
and  rest  experiments  in  order  to  detect  changes  in  the 
composition  of  the  dissolved  portions  under  the  different 
conditions.  Tubes  of  the  same  alloy  were  immersed  in 
equal  volumes  of  the  acid  solution  at  the  samo  timo,  and 
the  one  .started  rotating  while  the  other  remained  at  rest. 
When  the  allot  ted  time  had  elapsed  the  tubes  were  removed, 
washed,  dried  and  weighed,  and  the  copper  in  solution  was 
determined  by  electrolysis.  The  results  aro  given  in  the 
table  below. 

Reference  to  cols,  c,  d,  c'  makes  it  clear  that  alloys  con- 
taining more  than  48  per  cent,  of  copper  dissolve  as  a 
whole,  for  the  dissolved  portion  is  of  practically  the  same 
composition  as  the  original  alloy.  With  less  than  48  per 
cent,  of  copper  the  presence  of  the  zinc  becomes  evident, 
for  it  either  dissolves  faster  in  proportion  than  the  copper, 
or  precipitates  that  metal  from  the  solution.  The  latter 
:mption  ia  probably  the  correct  one,  for  in  cols,  a,  a' 
it  Ls  seen  that  less  copper  is  apparently  dissolved  when  the 
alloy  is  at  rest  than  when  it  is  rotating.  This  seems  to  be 
due  to  the  salts  formed  remaining  longer  in  contact  with 
the  metallic  surface  and  thus  giving  the  zinc  more  chance 
of  precipitating  the  copper  from  them.  This  is  also  borne 
out  by  the  appearance  of  the  tubes  when  they  come  from 
the  solution.  The  "  rest  "  tube  shows  the  thicker  deposit 
of  copper. 


In  order  to  test  the  statement  that  some  zinc  alloys  are 
able  to  doposit  copper  from  solution,  experiments  were 
made  with  a  neutial  solution  of  cupric  nitrate.  This  was 
prepared  by  heating  excess  of  copper  with  dilute  nitric 
acid  until  the  basic  nitrate  began  to  separate,  which  was 
tillered  off,  and  the  clear  solution  made  up  to  a  measured 
volume.  50  c.c.  of  this  solution  gavo  on  electrolysis 
Cu  =  0-6048  grms. 

Tubes  of  the  six  alloys  dealt  with  abovo  were  rotated 
separately  for  two  hours  in  50  c.c.  of  this  solution,  which 
was  then  electrolysed  to  determine  the  copper  left  in 
solution  in  each  case,  with  the  following  results  : — 


l. 
2_ 

5! 
4. 
5. 
6. 


Weight  of  copper  left  in  solution 


0-6052  grin. 
0-5935  „ 
0-5856  ,, 
0-5667  ,, 
0-0073  ,, 
0-0008      ,, 


Evidently,  then,  down  to  80  per  cent,  of  copper  the 
neutral  nitrate  has  no  corrosive  action  upon  the  alloys 
within  the  limits  of  the  experiments  ;  below  that  and  down 
to  48  per  cent,  the  action  begins  and  increases  slowly. 
With  a  higher  percentage  of  zinc  the  action  is  much  more 
rapid,  and  the  anoys  act  much  the  same  as  zinc  itself. 
It  is  clear  then  that  in  solutions  in  which  the  zinc  is  in 
greater  proportion  than  in  the  dissolving  alloy  some  of  it 
must  bo  regarded  as  having  passed  into  solution  by  the 
displacement  of  copper  from  its  salts,  and  that  the  red 
loosely  adherent  surface  of  the  partially  dissolved  alloy 
is  not  alone  due  to  the  picking  out  of  the  zinc  from  the 
surface  by  the  acid  solution. 


Duration  of 

notation. 

Percentage 

Rest. 

Alloy. 

experiment 

Bp.  gr.  of 

Percentage 

of  copper  in 

Percentage 

in  hours. 

acid. 

Copper  in 

Alloy 

of  copper  in 

the  alloys. 

of  copper  in 

Alloy 

Copper  in 

solution. 

dissolved. 

the  solutions. 

the  solution. 

dissolved. 

solution. 

a 

b 

c 

d 

c' 

b' 

a' 

1 

2 

1-108 

00505 

00648 

77-93 

79-05 

79-39 

2-3526 

1-8685 

2 

■< 

1-108 

0-1321 

0-1865 

70-84 

69-82 

70-13 

2-3222 

1-6280 

3 

■• 

1-108 

0-4825 

0-7777 

55-62 

57-16 

56-10 

0-8885 

0-4495 

4 

11 

14)56 

0-9163 

1-9892 

46-06 

47-11 

45-8 

1-4553 

0-6663 

5 

1 

1-055 

0-5465 

3-7790 

14-5 

31-95 

5-15 

3-6213 

01865 

1 

4 

1-018 

0 

1-4951 

0 

17-16 

2-3 

1-4543 

00395 

On  comparing  cols.  b,  6'  it  is  seen  that  the  first  alloy  acts 
practically  the  same  as  pure  copper,  for  its  dissolution 
depend.-  upon  the  presence  of  nitrite  in  the  solution.  This 
dependence,  however,  decreases  as  the  content  of  zinc 
increases,  and  disappears  entirely  with  about  50  per  cent, 
of  the  metal  pre  • 

The  fall  in  the  rate  of  dissolution  of  alloys  Nos.  3  and  4 
shown  in  col.  V  is  probably  duo  to  their  being  in  the  cast 
state,  where.  1  and  2  had  been  rolled. 

In  the  ease  of  No.  4  it  i-  evident  that  the  zinc  is  beginning 
to  act  independently,  for  when  at  "  rest  "  some  copper  is 
.  and  when  in  rotation  the  rate  is  increased 
he  distribution  of  the  products  through  the  solution. 

No.  5  ■  the  mo  I  remarkable  alloy  in  the  >eries.  It  has 
practically  the  composition  of  the  compound,  CuZn2,  and 
is  q  .  Met  from  the  Others,  both  in  appearance  and 

pro;  It  is  so  friable   that  it  will  almost  crumble 

the   thumb  and   finger,   but  though   it   <li  FOlve 
mueh    more   rapidly   than   the   other   alloy-    it    is   able   to 

precipitate  copper  from  solution;    zinc  is  thn    aide  to 
Hep  1  If  from  it-  combination  with  copper. 

evident  that  at  fir-t  the    ingle    olid  solution  of 

which  'he  alloys  rich  in  COppST  consist   art     toward*    the 

e  metal  having  the  propertic    of 

■  :    but  the  alloy  rieh  in  zine  have  a  more  I  omplex 

tion,  consisting  as  they  do  of  at    least  two  rolid 

reactions    re  embling    tho  e    of    v.\i  < 

mtHy   of  nitron-    a' id    formed    in    the   solution 

dirr.  .f  zinc  increases.     Thi."   is   in 

»<rr                iritta  th<-  i\en  in  the  last  paper  (this  J., 
1913,  317). 
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THE   ACTION   OF   ANTISEPTICS   IN   INCREASING 
THE  GROWTH  OF  CROPS  IN  SOIL. 

EDWARD    JOHN    RUSSELL,     D.SC,  AND  WALTER  BUDDIN,  B.A. 

The  action  of  antiseptics  on  the  soil. 

Much  of  the  work  record*  d  in  this  paper  arose  out  of  a 
mistake  committed  by  a  youthful  laboratory  attendant. 
The  absorption  of  oxygen  by  various  chemical  substances 
was  ur  der  investigation  by  the  writer  at  the  time  he 
chang'  d  over  from  pure  chemistry  to  agricultural 
chemistry;  Ik  fore  disbanding  the  apparatus  some 
observations  were  made  on  soils  and  it  was  found  that 
fertile  Bofla  absorbed  oxygen  more  rapidly  than  non- 
fertile  soils  of  the  same  character.  A  connection  was 
thus  tracid  between  the  rate  of  absorption  of  oxygen 
aid  the  productivenese  of  the  soil.  Since  the  oxygen 
absorption  was  very  considerably  reduced  in  sterilised 
soils  it  was  oOttOludd  that  the  process  is  largely  due  1o 
the    activity    of    micro-organisms,    and    tho    connection 
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between  oxygen  absorption  and  fertility  was  attributed 
to  the  large  part  played  by  micro-organisms  in  the  pro- 
duction of  p.ant  food. 

When  these  experiments  were  practically  finished  a 
final  confirmatory  series  was- undertaken.  By  a  mistake 
which  caused  some  little  annoyance  at  the  time  the 
sterilisation  was  only  carried  out  at  100°  C.  and  not  at 
130°  C.  as  was  necessary  for  completeness.  An  experiment 
was,  however,  made  with  this  incompletely  sterilised 
soil.  A  remarkable  result  was  obtained ;  it  was  found 
that  this  soil  absorbed  oxygen  much  more  rapidly  than 
untreated  soil.  Other  methods  of  partial  sterilisation 
(e.g.,  treatment  with  volatile  antiseptics)  gave  similar 
results.  Owing  to  the  close  connection  known  to  exist 
between  oxygen  absorp.ion  and  productiveness  it  was 
anticipated  that  such  partially  sterilised  soils  would  be 
more  productive  than  untreated  soils  ;  pot  experiments 
showed  that  this  d  duction  was  well  founded. 

At  this  stage  it  was  found  that  this  conclusion  was  not 
really  novel ;  the  fact  had  already  been  discovered 
accidentally  by  a  vine  grower  in  Alsace  who  treated  the 
soil  of  his  vineyard  with  carbon  disulphide  to  kill 
phylloxera  and  obtained  a  marked  increase  in  crop. 
This  observation  was  communicate>d  to  one  of  the  German. 
Experiment  Stations  and  formed  the  subject  of  much 
research,  the  most  notable  result  of  which  was  the  dis- 
covery by  Hiltner  and  Stormer  that  the  numbers  of 
bacteria  on  partially  sterilised  soils  rise  much  higher 
than  on  untreated  soils. 

This  was  the  position  of  the  problem  when  the  work 
was  taken  to  Rothamsted.  Here  Dr.  H.  B.  Hutchinson 
joined  in  the  investigation,  and  after  several  years'  work 
the  following  propositions  were  definitely  established  : — 

1.  Partial  sterilisation  causes  first  a  fall  and  then  a 
large  rise  in  the  numbers  of  bacteria  in  the  soil. 

2.  Simultaneously  there  is  a  considerable  increase 
in  the  rate  of  production  of  ammonia  from  the  complex 
nitrogenous  compounds  of  the  soil. 

3.  The  increased  productiveness  of  partially  sterilised 
soil  is  due,  at  any  rate  in  part,  to  this  increased  productive- 
ness of  ammonia. 

4.  The  increase  in  bacterial  numbers  is  the  result  of 
improvement  in  the  soil  as  a  medium  for  bacterial  growth 
and  not  an  improvement  in  the  bacterial  flora.  Indeed, 
when  the  original  bacterial  flora  is  introduced  into  partially 
sterilised  soil  the  numbers  rise  even  higher  than  when  the 
new  flora  is  le  ft  to  itself. 

5.  The  improvement  in  the  soil  is  permanent. 

6.  But  if  some  of  the  untreated  soil  is  introduced  into 
partially  sterilised  soil  the  bacterial  numbers  after  an 
initial  rise  begin  to  fall,  and  the  fall  is  out  of  all  proportion 
to  the  amount  of  added  soil. 

These  and  other  experiments  show  that  ordinary  soil 
contains  a  factor  which  keeps  down  the  bacterial 
population  and  prevents  it  from  attaining  maximum 
numbers.  The  factor  is  not  bacterial ;  it  appears,  how- 
ever, to  be  living,  and  to  consist  in  orgaiusms  larger 
than  bacteria,  more  readily  killed,  and  more  slow  in 
multip  icat  ion  ur.d  >r  soil  conditions.  Search  for  organisms 
fulfilling  this  description  was  made,  and  revealed  the 
presence  of  numerous  protozoa,  the  existence  of  which 
had  hardly  bee-n  au>  p  ct(  d  before. 

When  this  detrimental  factor  is  put  out  of  action  by 
gentle  h'-at  or  by  antise  ptics  the  bacterial  numbers  increase, 
more  plant  food  is  formed,  and  the  productiveness  of  the 
soil  is  raise  d. 

Our  new  conception,  therefore,  is  that  the  soil  organisms 
may  be  divided  roughly  into  two  groups  in  their  relation 
to  the  procsses  of  food  production ;  a  useful  group 
and  a  detrimental  group.  The  latter  are,  speaking 
generally,  more  readily  killed  than  the  former.  Con- 
ditions that  are  harmful  to  active  life  in  the  soil  tend, 
therefore,  to  n  duce  th<  ir  numbers  and  lead  to  an  inorea  ed 
activity  of  the  useful  bacteria.  On  the  other  hand, 
conditions  favourable  to  active  life  tend  to  ke-ep  up  the 
detrimental  organisms  and  therefore  to  reduce  the  useful 
bacterial  activity.  We  have  thus  been  able  to  render 
intelligible  a  number  of  ob-cure  and  paradox  it  a  I  effeota 
that  have  hitherto  caused  con- id  Table  p  rplexity.  It 
has  already  been  observed  by  p-actical  men  in  various 
countries    that    certain    soil    conditions    harmful    to    the 


growth  of  organisms  were  ultimately  beneficial  to  pro- 
ductiveness ;  such  are  long  continued  and  severe  frost, 
long  drought  (especially  if  associati  d  with  hot  weather), 
sufficient  heat,  treatment  with  appropriate  dressings  of 
lime,  gas  lime,  carbon  disulphide,  etc. 

Eurther  it  has  been  observed  that  conditions  which  are 
undoubtedly  favourable  to  life,  such  as  the  combination 
of  warmth,  moisture  and  organic  manures  found  in  glass- 
houses, lead  to  reduce*d  productiveness  after  a  time. 
This  phenomenon  is  spoken  of  as  "sickness"  by  the 
practical  man. 

It  is  difficult  to  account  for  this  result  on  the  old  view 
that  the  useful  plant-food  making  bacteria  are  the  only 
active  micro-organisms  in  the  soil.  On  the  other  hand, 
our  new  view  that  detrimental  orgaiusms  are  also  present 
readily  explains  the  observed  facts. 

The  "  sickness  "  that  affects  the  soils  of  glasshouses 
run  at  a  high  pitch  (such  as  cucumber  houses)  and  tew 
slowly  those  run  at  a  lower  pitch  (such  as  tomato  houses) 
has  been  investigated  in  some  detail  owing  to  its  great 
technical  importance.  It  was  traced  to  two  causes : 
an  accumulation  of  various  pests,  and  an  abnormal 
development,  especially  in  cucumber  houses,  of  the  factor 
detrimental  to  bacteria.  The  properties  of  this  factor 
show  that  it  is  identical  in  character  with  that  present 
in  normal  soil,  and  strongly  indicate  its  biological  nature. 
No  evidence  of  a  soluble  toxin  could  be  obtained. 

Some  remarkably  interesting  protozoa  and  allied 
organisms  have  been  picked  out  from  these  sick  soils. 

The  "  sickness  "  of  sewage  farm  soils  also  appears  to  be 
conditioned  in  part  by  the  copious  development  of 
organisms  destructive  to  bacteria.  Another  factor  also 
comes  into  play  ;  a  falling  off  in  the  rate  of  parcolation 
due  to  physical  causes. 

Thus  the  large  organisms  of  the  soil  destructive  to 
bacteria  are  seen  to  play  an  important  part  in  productive- 
ness. Little  was  known  of  these  organisms  at  the  time 
our  experiments  began,  but  fortunately  .Messrs.  T.  Goodey 
and  K.  Lewin  in  our  Laboratory,  and  Mr.  C.  Martin  in 
his  own  Laboratory  at  Abergavenny  took  up  the  zoological 
survey  of  the  soil  and  have  already  obtained  some  notable 
results.  This  work  is  being  carried  on  purely  from  the 
zoological  standpoint  in  the  first  instance,  with  the  view  of 
discovering  the  life  histories  of  the  various  organisms  picked 
out ;  when  these  have  been  studied  in  detail  it  will  be 
possible  to  speak  more  definitely  about  the  part  played 
in  the  soil  by  each  particular  form. 

The  practical  application  of  all  this  work  has  been  kept 
well  in  view.  Methods  are  being  worked  out  fox  applying 
partial  sterilisation  methods  on  the  large  scale  bo  as  to 
increase  the  productiveness  of  the  soil.  But  instead  of 
setting  up  a  large  number  of  field  plo{s  to  discover  some 
cheap  and  convenient  process,  the  simpler  alternative  is 
ad  >p .ed  of  inducing  horticulturists  who  go  in  for  intensive 
culture  to  adopt  some  of  the  methods  known  to  work. 

The  tomato  and  cucumber  growers  have  responded 
well  to  this  invitation,  and  during  the  put  three  seasons 
a  number  of  experiments  have  been  carried  out  in  our 
Laboratory  and  Pot  Culture  House  to  solve  some  of  the 
problems  arising  »ut  of  the  application  of  partial  sterilisa- 
tion to  their  particular  work.  The  arrangement  ha-  been 
advantageous  in  many  ways.  Certain  very  interesting 
lines  of  investigation  have  been  opwd  up  that  promise 
to  throw  much  light  on  our  general  fertility  problems 
and  that  wo  should  probably  not  have  found  Otherwise. 
The  growers  also  have  expressed  their  interest  in  the  very 
practieal  way  of  organising  an  Experiment  Station  to  bo 
started  in  tie    1.    I  Valley  district  and  deTOted  exelusively 

to  the  investigation  <>f  problems  oonneoted  with  the 
glasshouse  industry.  Finally,  the  method  "f  partial 
Bterilisation  has  now  passed  out  of  the  laboratory  into 
the  hands  of  the  practical  man,  and  each  season  it  becomes 
oheaper  and   applicable   to  a   wider  i   rs  ; 

W(  .in-  also  learning  what  are  the  difficulties  attendanl 
on  the  use  <>f  the  method  in  practiee. 

Thr   differences   erhilnlid   bu   th?   mrioiu  antiseptic*. 

Th>'  effects  described  in  the  preceding  paragraphs  are 

general  and  are  produced  by  practically  all  the  anti  i  | 

that  have  so   f «   been   U  ited.     Bn 

differences  are  revealed  by  a  oloaei  study  of  the  action 

h   2 
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of  individual  substances.  The  various  antiseptics  are 
thin  nca  to  full  into  two  sharp  classes;  those  that 
volatilL-e  completely  without  leaving  any  residue  in  the 
soil,  and  those  that  cannot  bo  completely  removed,  but 
per>L-t  for  a  longer  or  shorter  time.  The  former  present 
the  simplest  ease  and  will  therefore  be  studied  first. 

Perhaps  the  best  instance  of  an  easily  volatile  chemically 
inert  antiseptic  is  toluene.  When  soil  is  tnated  with 
-mall  quantities  of  this  substance  either  in  liquid  or  in 
vapour  form  there  is  a  marked  change  in  the  miero- 
nic  population  oi  the  soil  and  apparently  also  some 
slight  but  obscure  chemical  change  shown  by  the  liberation 
very  small  amount  (about  0004  per  cent.)  of  ammonia. 
The  most  >triking  change  is  in  the  numbers  of  bacteria 
per  gram  of  soil ;  counts  made  either  by  the  gelatine 
or  the  anar  plate  method  reveal  first  a  considerable  fall, 
and  thenj  a  few  days  after  the  toluene  is  removed,  a  marked 
ma  to  a  level  much  higher  than  was  attained  in  the  original 
untreattd  soil;  and  the  numbers  remain  round  about  this 
new  level  so  long  as  no  untreated  soil  gets  in.  The  new 
flora  is  not  quite  of  the  same  type  as  the  old  ;  the 
nitrifying  organisms  and  perhaps  others  are  suppressed, 
but  e'xamination  of  the  plates  shows  less  change  in  type 
than  might  have  been  expected.  Simultaneously  there  is 
a  marked  increase  in  the  rate  of  production  of  ammonia 
excepting  only  when  the  soil  is  already  heavily  cnarged 
with  nitrates,  a  cate  which  we  need  not  discuss  as  it  is  not 
of  normal  occurence  in  our  conditions.*  The  ammonia 
rt mains  in  the  soil  as  such,  and  does  not  undergo  the 
usual  transformation  into  nitrates,  because  the  nitrifying 
organi-ms  as  well  as  the  amoebae  and  ciliated  protozoa 
are  all  killed. 

The  following  typical   figures  illustrate  the  action  of 
toluene  : — 

Toluene. 


Ammonia  and 

Bacteria  present. 

nitrate  present, 

Millions  per  gram. 

parts  per 

Grams  of 

of  soil. 

million  of  dry 

Effect 

toluene  added 

soil. 

on 

per  kilo,  of 

Pro- 

dry soil. 

tozoa. 

At 

After 

After 

At 

After 

start. 

34 

'l:iy-. 

51 
day9. 

start. 

30 
days. 

Km, 

0 

22 

16 

18 

24 

43 

CAM 

M/200=0-46 

16 

ti-:> 

18-5 

26-5 

50 

C     M 

M/10O=0-92 

8-5 

76 

92 

28-5 

56 

M 

M/50  =1-84 

7 

87 

94 

29 

63 

(M) 

M/10  = 

8 

05 

87 

29-5 

65 

None 
present 

KJ6    =18-4 

8 

77 

90 

29-5 

66 

» * 

M         =  92 

7 

90 

86 

30 

66 

* » 

SoU.     C  indicates  the  presence  of   CiPated  protozoa. 
A  ,,  ,,  ,,  Amoebae. 

ik         ,,  ,,  ,,  Flagellated  protozoa. 

TV  resurW  an  also  expressed  in  the  curves  of  Fig.  1. 


rOLUENL 


FiO.    1. 


he  pariii'l    terihsing  i  Bed  i 
d  when  M/200  i-rarns  <.f   totaenc  are  Med 


per  kilo  of  soil,  but  shows  distinctly  when  M/100  grams 
are  used.  This  amount  is  equal  to  00!)  per  cent,  or  2  lbs. 
per  ton  of  the  soil.  Larger  quantities  behave  precisely 
like  the  smaller  ones. 

Benzene  behaves  almost  exactly  like  toluene,  but  is  a 
little  less  potent,  the  effective  dose  lying  between  M/100 
and  M/50  grams  per  kilo  of  soil. 

The  saturated  ring  compound  is  less  potent ;  cyclo- 
hexane  does  not  act  till  M/flO  grams  per  kilo  of  soil  are 
added  and  even  then  it  is  not  as  effective  as  benzene. 
The  open  chain  compound,  hexane,  is  even  less  effective, 
and  partial  sterilisation  begins  only  after  the  addition 
of  M/10  grams  per  kilo,  i.e.,  0-7  percent,  by  weight  of  the 
soil. 

The  alcohols  arc  not  nearly  so  active  as  might  be 
supposed  :  methyl  and  ethyl  alcohol  only  acting  at  the 
full  M  dose,  i.e.,  32  grams  and  46  grams  respectively  per 
kilo  of  soil.  Ether  is  more  potent,  and  acts  when  rather 
more  than  M/10  =  7-4  grams  are  applied  per  kilo  of  soil. 
Chloroform  is  even  more  effective,  M/50=2-3  grams  per 
kilo  being  sufficient  to  produce  partial  sterilisation. 
Carbon  disulphide  is  the  most  potent  and  is  at  least  as 
effective  as  toluene. 

The  following  is  the  order  of  effectiveness  of  the  easily 
volatile  antiseptics  on  our  soils  : — 


Effective  dose 

Per  cent,  by 

lbs.  of  anti- 

grams  per 

weight  of  soil. 

septic  per  ton 

kilo. 

of  soil. 

Toluene,  carbon- 

disulphide 

M/100 

0-09 

9 

Benzene      .... 

below  M/50 

below  0-16 

below  3-4 

Cyclohexane  . . 

M/50 

0-17 

3-7 

Chloroform    . . 

M/50 

0-23 

5 

Ether 

M/10 

0-74 

16-3 

Hexane 

M/10 

0-86 

18-9 

Methyl  &  ethyl 

M 

3-2  &  4-6 

70-4  <fe  101 

alcohols 

Excepting  for  these  differences  in  degree  there  are  no 
marked  differences  in  the  kind  of  action  of  these  substances 
and  the  results  given  for  toluene  aie  typical  of  the  whole 
class. 


M/50 


.4  v  dealt  with  fully  by   KiimcII  and    Hutchinson    in  Hi': 
Journal  of  Agrtc.  Science,  1913,  t,  191  el  *eq. 


CRESOL 

6- 


AnnONIA    --.  '.'T-ATC 

*»ESCKH  ..    CND. 


Fia.  2. 


The  non-volatile  antiseptics  present  a  more  complex  case 
because  they  persist  in  the  soil  and  modify  the  development 
of  the  bacterial  flora.  A  typical  instance  is  furnished  by 
cresol.  The  initial  effect  is  the  same  as  that  produced  by 
the  volatile  antiseptics-  the  bacterial  numbers  fall,  the 
protozoa  are  killed,  and  there  is  as  before  a  slight  liberation 
of  ammonia.  But  the  later  effects  are  very  different  in 
several  ways  :  the  bacterial  numbers  run  up  to  an  extra- 
ordinary extent  reaching  in  one  experiment  the  unusual 
value  of  106  millions  net  gram.  The  flora  is  not  so  mixed 
as  was  the  case  with  volatile  antiseptics,  but  is  very 
simple  and  the  colonies  all  look  exactly  alike  and  mitrht 
indeed  !><•  cultures  of  one  group  only  of  organisms.  The 
high  numbers  do  not  persist  hut  rapidly  fall  and  approach 

the  level  obtaining  in  the  untreated  soil.    Since  oresol 

is  present  for  much  of  the  time  it  follows  that  the  bacteria 

developing  in  then  experiments  can  tolerate  it,  indeed 
tli.-  «  vi  inordinary  hgh  numbers  suggest  that  they  actually 
feed  upon  ii.  Thus  they  resemble  the  organisms  already 
de  cribed  by  Fowler,  Ardern,  and  Locket).* 


•  i'roe.  Koy.  Sue,  SSB,  149. 
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Simultaneously  there  is  an  increase  in  the  amount  of 
ammonia  formed  in  the  soil,  but  nothing  corresponding 
to  the  increase  in  bacterial  numbers.  It  appears,  therefore 
that  the  organisms  multiplying  in  presence  of  small 
quantities  of  cresol  do  not  possess  marked  powers  of 
decomposing  the  proteins  and  other  nitrogen  compounds 
in  the  soil  to  form  ammonia.  The  results  are  given  in 
the  following  table  : — 

Cresol. 


Ammonia  and 

Bacteria  present. 

nitrate' present, 

Millions  per  gram 

parts  per 

Grams  of 

of  soil. 

million  of  dry 

Effect 

cresol  added 

soil. 

on 

per  kilo,  of 

Pro- 

dry soil. 

tozoa. 

At 

After 

After 

At 

After 

start. 

30 
days. 

100 
days. 

start. 

100 
days. 

grms. 

0 

23-5 

19 

17 

30 

33 

CAM 

M/200=0-54 

19 

56 

36 

29-5 

40 

CAM 

M/100=l-08 

11 

164 

22 

27 

41 

AM 

M/50  =2-16 

6 

106 

52 

29-5 

48-5 

M 

M/10  =10-8 

6 

4 

9 

25 

29-5 

None 
present 

M/5    =21-6 

4 

3 

4 

26-5 

27 

M        =108-0 

3 

2 

4 

25 

29 

» » 

Hydroquinone. 


Not\     C  indicates  the  presence  Oi   Ciliated  protozoa. 
A         ,,         ,,  ,,  Amoebae. 

M        ,,         ,,  ,,  Flagellated  protozoa. 


The  results  are  also  expressed  in  the  curves  ot  Fig.  2. 

Phenol  resembles  cresol  in  its  action,  but  the  rise  in 
bacterial  numbers  is  more  marked — no  less  than  548 
millions  were  recorded  in  one  experiment — and  there  is 
an  even  smaller  production  of  ammonia  than  in  the  case  of 
cresol.  This  observation  furnishes  still  further  evidence 
that  the  organisms  tolerating  (or  perhaps  feeding  on) 
phenol  are  not  active  ammonia  producers  in  the  soil. 
The  results  obtained  are  as  follows  : — 

Phenol. 


Ammonia  and 

Bacteria  present. 

nitrate  present, 

Millions  per  gram 

parte  per 

Grams  of 

of  soil 

million  of  dry 

Effect 

phenol  added 

soil. 

on 

per  kilo  of 

pro- 

dry soil. 

tozoa. 

At 

After 

After 

At 

After 

start. 

16 
days. 

74 
days. 

start. 

Til 
days. 

.'rms. 

0 

23 

27 

15 

28 

30 

i    A  U 

M/200=   0-47 

17 

101 

19 

26 

33 

('  A  M 

M/100=  0-94 

12 

548 

29 

29 

34 

(CA)M 

M/50  =    1-88 

7-5 

14 

44 

25 

27 

u 

M/10  =   9-4 

6 

7 

6 

27 

26 

None 
present 

M/5     =18-8 

5 

3 

3 

22 

23 

M         =94 

5 

2 

1 

22 

21 

" 

Note.     C  indicates  the  presence  [of  Ciliated  protozoa. 
A  ,,  ,,  ,,  Amoebae. 

M        ,,  ,,  ,,  Flagellated  protozoa. 


Both  phenol  and  cresol  are  active  at  about  the  M/100 
dose.  Hydroquinone — a  very  potent  poison — behaves 
somewhat  like  phenol.  The  initial  depression  of  bacterial 
numbers  is  greater  and  sets  in  even  with  the  M/200 
application  (=005  per  cent.).  Certain  bacteria  tolerate 
it  and  apparently  feed  on  it,  for  the  numbers  rise  to  a  high 
level  when  small  doses  are  added  and  after  a  time  come 
down  again.  The  colonies  on  the  plates  are  practically  all 
alike,  suggesting  that  only  one  group  of  organisms  gurries  I 
there  is  nothing  like  the  variety  seen  in  the  untreated  or 
toluene-treated  soils.  Quinone  behaves  in  similar  manner 
but  is  less  potent.    The  production  of  ammonia  is  « mly  small. 


Ammonia  and 

Bacteria  present. 

nitrate  present, 

Grams  of 

Millions  per  gram 

parts  per 

hydroquinone 

of  soil. 

million  of  dry 

Effect 

added 

soil. 

on 

per  kilo   of 

pro- 

dry soil. 

tozoa. 

At 

After      After 

At 

After 

start. 

24           70 
days.       days. 

start. 

70 
days. 

grms. 

0 

20 

16 

15 

29 

35 

CAM 

M/200=     0.55 

4 

55 

30 

26 

44 

C  A  M 

M/100=     1-1 

1 

20 

24 

24 

35 

A  M 

M/50  =     2-2 

1 

61 

i:. 

22 

30 

M 

M/10  =   11-0 

0-1 

0-1 

1 

22 

24 

None 
present 

M/5     =   22-0 

0-1 

0-1 

02 

22 

20 

»» 

M        =110 

0-1 

0-1 

0-1 

22 

20 

»  » 

Note. 


C  indicates 

A 

M 


the  presence 


of   Ciliated  protozoa. 
Amoebae. 
Flagellatd  protozoa. 


Quinone. 


Ammonia  and 

Bacteria  present. 

nitrate  present, 

Millions  per  gram 

parts  per 

Grams  of 

of  soil. 

million  of  dry 

Effect 

quinone  added 

soil. 

on 

per  kilo   of 

pro- 

dry soil. 

tozoa. 

At 

After 

After 

At 

After 

start. 

20 

days. 

70 
days. 

start. 

70 
days. 

grms. 

0 

24 

17 

16 

37            42 

(    A  M 

M/200  =   0-54 

7 

56 

36 

32-5         40 

CAM 

M/100=   1-08 

5 

140 

33 

32             32-5 

M 

M/50  =   2-16 

2-5 

60 

41 

30             32 

M 

M/10  =10-8 

2-5 

01 

159 

19            27 

None 
present 

M/5     =21-6 

1 

0-1 

4 

19             19 

*  t 

Note.     C  indicates  the  presence  of  Ciliated  protozoa. 
A         ,,  ,,  ,,  Amoobie. 

M        ,,  „  ,,  Flagellated  protozoa. 

All  the  non-volatile  antiseptics  in  higher  doses  bring 
about  a  depression  in  the  amount  of  nitrate  revealed  by 
analysis,  the  cause  of  which  is  not  yet  determined. 

Formaldehyde  is.  normal  in  its  initial  behaviour;  the 
bacterial  numbers  are  depressed  and  protozoa  killed  at 
the  M/100  dose  but  it  is  not  clear  that  the  nitrifying 
organisms  are  killed.  Subsequently  a  very  unusual  result 
is  obtained  for  which  we  cannot  yet  account  :  there  is  a 
marked  rise  in  the  amount  of  ammonia  produced,  but  no 
increase  in  the  bacterial  numbers  above  what  occur  in  1  ln- 
untreated  soil.  The  cause  of  this  phenomenon  is  under 
investigation.     The  results  are  :  — 

Fornuildthi/dr. 


Ammonia  and 

bacteria  present. 

nitrate  present 

Millions  i>er  gram 

parts  |ht 

Grains  of 

of  soil. 

million  of  dry 

Ktleet 

formaldehyde 

soil. 

on 

added 

pro- 
tozoa. 

per  kilo  of 

1 

dry  BoiL 

At 

After      After 

At 

Alter 

start. 

85           B0 

st.irt. 

40 

days.      days. 

days. 

grins. 
1) 

17 

27 

18 

27 

:.: 

1     \  M 

M/200=15 

13 

8 

33 

71 

1    I  M 

M/I'Mi       0-3 

6 

21 

18 

2H 

64 

M 

M/50  as    0-6 

:. 

17 

9 

1- 

60 

M/10  =   3-0 

o-i 

01 

7 

u 

21 

present 

M/5     sb   6-0 

0-1 

0-1 

00 

1- 

17 

,. 

M/l     =30-0 

o-l 

01 

01 

» 

- 

. . 

Note.    C  indicates  the  presence  "t  '  Dialed  pro* 

\  ,.  ..  ••  \Uu, 

M  .,  ,,  pllated  protozoa. 

The  resorts  are  sin  aipresesrl  la  the  mrM 
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Pyridine  is  the  nearest  approach  on  our  list  to  a  nitro- 
genous antiseptic  :  unfortunately  it  is  extremely  mild 
and  only  begins  to  act  after  the  addition  of  moro  than 
M   10  grams  per  kilo,  or  08  per  cent,  of  the  soil.     Smaller 


FORMALDEHYDE. 


. 

I 

■ 

O 

z 

r  ■.    rye 


DAYS 

Fio.  3. 

doses  furnish  a  magnificent  diet  for  certain  bacteria  ; 
gelatine  plate  cultures  showed  the  presence  in  one  instance 
of  3500  millions  per  gram,  the  highest  we  have  ever  come 
across.  It  is  interesting  to  note  also  that  the  pyridine 
is  decomposed  by  the  bacteria,  for  the  soil  treated  with 
M  10  dose  which  contains  phenomenally  high  numbers  and 
also  contains  an  extraordinary  large  amount  of  ammonia 
and  nitrate,  while  that  treated  with  the  M/5  dose,  where 
the  bacteria  did  not  multiply,  contains  only  the  normal 
amount. 

Pyridine. 


Orams  of 
pyridine  added 
per  kilo   of 
dry  soi'- 


Bacteria  present. 

Millions  per  gram 

of  soil. 


Ammonia  and 
nitrate  present, 

parts  per 

million  of  dry 

soil. 


At 

After 

start. 

30 

days. 

After 

80 

days. 


At 
start 


After 

80 
days. 


Effect 
on 
pro- 
tozoa. 


M   200= 

>W100= 

0  = 

M/10  = 

.     = 


grma. 

0 


039 

or  I 

1-58 
7-9 

- 


M    1     =79-0 


29 

26 

13 

33 

40 

25 

78 

19 

29 

79 

30 

m 

28 

32 

120 

32 

942 

35 

32 

200 

-. 

16 

3500 

29 

430 

12 

8 

7 

38 

46 

t 

' 

3 

42 

34 

CAM 
CAM 
CAM 

CAM 
(C  A)M 
(M) 
None 
present 


Sote.    C  indicates  the  presence    of    Ciliated  protozoa. 
A  ,,  ,,  ,,  Amoebae. 

M         ,,  ,,  ,,  Flagellated  protozoa. 

The  effect  produced  on  the  plant  by  the  antiseptic  treatment  of 

the  soil. 

Wfl  have  Been  in  the  preceding  paragraphs  that  the 
treatment  of  the  soil  with  antiseptics  leads  to  an  increased 
production  of  ammonia  and  nitrate  after  the  antiseptio 
u  removed.  This  additional  ammonia  and  nitrate  is 
of  course  valuable  plant  food  and  an  increased  crop 
growth  might  reasonably  be  anticipated  on  Boils  treated 
in  this  way.  But  the  soil  is  very  complex  and  at  least 
four  other  effects  have  been  observed  besides  those 
already  described.  (1)  A  small  liberation  of  ammonia 
and  possibly  of  other  substances  also  ;  (2)  a  more  or  less 
drastic  action  on  the  numerous  insect  pests  and  dis- 
producing  fungi  resident  in  the  soil  ;  (3)  a  disturbance 
in  the  bacterial  flora,  which  is  liable  to  become,  more 
marked  the  longer  the  antieeptic  remains  in  the  soil, 
thii  indirectly  affects  the  deoosapositioPI  gOBU  00  in  the 
soil  ;  (4)  any  of  the  antieeptic  persisting  m  the  soil  may 
have  a  obteet  fiction  on  the  plant.  Thus  a  soil  which  has 
been  treated  with  antiseptics  differs  from  a  similar  soil 
that  baa  not  been  treated  in  the  following  ways  so  far  as 

the  plant  i*  concerned  : — 

<\)    I  Em  more  plant  food. 

It  contains  fewer  disease  organisms  and  pests. 


(3)  It  may  contain  various  substances  not  usually 
present  in  soil. 

(4)  Some  of  the  antiseptic  may  persist. 

The  first  two  tend  to  increase  the  amount  of  plant 
growth ;  the  third  may  or  may  not,  while  the  fourth  is 
likely  to  be  harmful  to  the  plant. 

The  simplest  case  is,  as  we  should  expect,  presented 
by  the  inert  volatile  antiseptics  like  toluene  acting  on 
soils  relatively  free  from  insect  and  fungoid  pests  and  not 
over  rich  in  nitrates.  Here  the  chief  factor  is  the  increased 
amount  of  plant  food  ;  and  the  results  obtained  are  6hown 
in  the  following  typical  crop  yields,  the  crops  in  untreated 
soils  being  taken  as  100  in  each  case  : — 


Buck- 
wheat. 


Mustard 


Rye. 


Wheat. 


Barley. 


Untreated  soil   . . 
Soil  treated  tinth 
Chloroform 
Carbon  disulphide 
Toluene  . . 


100 

100 

100 

100 

138 

124 

135 

128 

118 

141 

116 

111 

119 

134 

100 


139 


If  the  untreated  soil  is  already  sufficiently  well  supplied 
with  nitrates  and  ammonia  there  is  nothing  gained  by 
adding  more  :  the  plant  can  only  utilise  a  certain  quantity 
and  will  not  grow  beyond  the  limit  set  by  its  habit,  by 
the  water  supply,  the  temperature,  etc.  Partial  sterilisa- 
tion of  the  soil  leads  to  increased  growth  only  when  the 
limiting  factor  is  the  supply  of  nitrate  and  ammonia. 
In  the  following  cases  the  soils  were  all  equally  well 
manured  with  ammonium  sulphate  :  partial  sterilisation 
is  seen  to  have  been  wholly  ineffective  : — 


Tomato  Plants. 


Average  weight 

of  fruit  per  plant 

Relative  weights. 

in  grams. 

Untreated  soil 

967 

100 

Soil  treated  with  : 

0-1  per  cent.  Formaldehyde 

1010 

104 

0-05  per  cent.            ,, 

946 

98 

0-2  per  cent.  Phenol 

909 

94 

0-1  per  cent.        ,, 

963 

100 

In  the  case  of  the  soils  treated  with  formaldehyde  and 
phenol,  however,  the  crop  of  fruit  was  somewhat  earlier 
than  on  the  untreated  soil. 

A  more  complex  case  arises  when  disease  organisms 
and  insect  pests  occur  to  any  notable  extent  in  the  soil. 
So  long  as  these  remain  unaffected  little  may  be  gained 
by  increasing  the  amount  of  nitrogenous  plant  food  ; 
the  effect  of  the  soil  treatment  on  plant  growth  is  therefore 
the  resultant  of  two  separate  effects,  one  on  the  disease 
organism  or  pest  and  the  other  on  the  production  of  plant 
food. 

Unfortunately,  there  is  no  simple  way  of  studying  the 
action  of  various  antiseptics  on  disease  organisms:  the 
only  method  is  to  grow  plants  and  see  whether  or  not  they 
are  attacked.  Even  then  the  experiment  is  liable  to 
break  down,  for  the  conditions  of  temperature  or  moisture 
content  Obtaining  during  growth  may  bo  unsuitable 
for  the  development  of  the  organism. 

A  third  complication  may  arise  ;  the  antiseptic  remaining 
behind  in  the  soil,  or  some  decomposition  product  resulting 
from  its  action,  often  causes  a  considerable  retardation 
in  the  early  stages  of  growth  and  at  a  later  period  appears 
in  certain  cases  to  causo  a  remarkable  development 
of  fibrous  root  which  reaots  on  the  general  growth  of  the 
plant.  This  is  now  under  investigation  at  Rothamsted; 
it  is  seen  to  a  marked  extent  in  steamed  soils. 

lor  our  present  purpose  it  is  unnecessary  to  discuss  these 
various  effects  in  detail:  tluii  resultant  aotion  on  the 
plant  is  seen  in  the  following  table  which  sets  out  the 
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yields  of  tomatoes  grown  on  a  nursery  soil  well  stocked 
with  disease  germs  : — 


,  per- 
jlants 
being 

Fruit  picked  per  surviving 

plant  up  to 

Soil  treatment. 

rtality, 
tage    ol 
tdiedaf 
potted 

July 

Aug. 

Sep  t. 

End  of 

o  c  * 
«  -  ^ 

17 

9 

16 

Season. 

grms. 

grms. 

grms. 

grms. 

Untreated 

66 

121 

514 

1,011 

1,113* 

Heated 

None 

521 

1,119 

1,335 

1,488 

Formaldehyde  f     . . 

None 

376 

804 

1,123 

1,339 

Pyridine  t 

16 

288 

751 

1,194 

1,352 

Higher  bases,   Colli- 

dene,  etc. 

33 

267 

917 

1,296 

1,445 

Benzene 

33 

120 

526 

1,131 

1,354 

Calcium  Sulphide . . 

33 

147 

486 

1,036 

1,338 

Carbolic  acid 

None 

158 

499 

975 

1,096 

Cresylic  acid 

None 

152 

426 

1,078 

1,181 

Heavy    solvent 

naphtha 

33 

137 

594 

1,131 

1,318 

Light  solvent 

naphtha 

50 

146 

515 

1,118 

1,411 

Petrol 

None 

159 

604 

1,114 

1,320 

Toluol  (crude) 

16 

150 

631 

978 

1,090 

Toluol  (refined)     . . 

16 

198 

568 

1,018 

1,299 

Naphthalene 

16 

104 

513 

1,201 

1,343 

Naphthalene  residue 

"C" 

16 

87 

417 

1,025 

1,255 

Nitrobenzene 

16 

83 

418 

1,102 

1,208 

*  There  were  very  considerable  losses  of  plants  on  the  untreated 
soil  of  which  no  account  is  taken  in  this  column,  which  deals  only 
with  the  surviving  plants.  The  losses  on  the  partially  sterilised 
soils  were  much  smaller.  If  instead  of  giving  the  yield  per  surviving 
plant  we  set  out  the  yield  per  100  plants  potted  up,  the  untreated 
soil  comes  out  very  badly  indeed. 

t  One  part  per  thousand  of  soil,  i.e.  2  lb.  of  antiseptic  watered 
on  to  a  ton  of  soil  :  1\  times  this  quantity  was  used  for  all  the 
other  antiseptics.  We  had  reason  to  suppose,  however,  that 
these  amounts  were  too  large. 

The  general  results  of  a  number  of  experiments  made  at 
Rothamsted  enable  us  roughly  to  arrange  in  the  following 
order  a  number  of  antiseptics  for  use  in  soils  containing 
disease  organisms. 

Class  1.     Most  effective.     Pormaldehyde,  pyridine. 

Class  2.  Cresol,  phenol,  calcium  sulphide,  carbon 
disulphide,  toluene,  benzene,  petrol. 

Class  3.  Least  effective.  Higher  homologues  of 
benzene  (e.g.,  heavy  solvent  naphtha),  naphthalene  and 
certain  of  its  derivatives. 

The  order  within  the  classes  is  roughly  the  order  of 
merit  indicated  by  a  number  of  experiments  extending 
over  three  seasons,  but  considerable  deviation  occurs 
in  individual  trials. 


Fio.4. 
Tomato   plants   in  A  untreated   soil,  and  in  soil  treated  with 
B  toluene,  C  phenol,  D  petrol. 

None  of  these  antiseptics  is  ae  good  as  steam,  either  in 
increasing  the  amount  of  ammonia  in  the  soil,  in  killing 
insect  and  fungoid  pests,  or  in  inducing  a  good  fibrous 
root  development.  In  all  trials,  therefore,  a  steamed 
soil  is  included  to  set  the  standard  of  excellence  previously 
unattained  by  antiseptics. 

It  will  be  observed  that  this  order  of  merit  just  given  is 
not  quite  the  same  as  that  indicated  by  the  laboratory 


trials,  but  the  discrepancy  is  more  apparent  than  real. 
Disease  organisms  and  possible  root  changes  did  not  come 
into  play  in  the  laboratory  experiments  while  they  do  here. 
But  there  is  a  further  and  probably  more  important 
difference  still.  In  the  laboiatory  experiments  caieful 
precautions  were  taken  to  prevent  reinfection,  and  the 
bacterial  floia  surviving  the  antiseptic  received  no  additions 
from  outside,  and  so  that  a  species  once  exterminated 
never  re-appeared.  In  these  vegetation  experiments, 
however,  such  rigid  exclusion  was  impracticable,  and 
there  were  many  opportunities  for  the  reintroduction  of 
bacteria  killed  by  the  antiseptic.  Hence  a  soil  treated, 
e.g.,  with  phenol  would  not  necessarily  maintain  in  the 
plant  house  as  simple  a  flora  as  is  kept  up  in  the  laboratory 
experiments.  Experiments  are  now  in  hand  to  ascertan 
the  effect  of  this  reintroduction  of  new  forms. 

The   use   of  antiseptics   in   horticultural   and   agricultural 

practice. 

Prom  the  foregoing  remarks  it  is  evident  that  antiseptics 
may  be  used  in  practice  in  the  following  cases  : — 

1.  Where  the  crop  yield  is  limited  by  the  supply  of 
nitrogenous  plant  food  and  where  therefore  an  increased 
production  of  ammonia  in  the  soil  is  desirable. 

2.  Where  disease  organisms  and  other  detrimental  forms 
are  present,  and  the^micro-organic  population  of  the  soil 
has  lost  much  of  its  effectiveness  in  producing  ammonia 
from  the  nitrogen  compounds  of  the  soil.  Such  soils 
are  known  as  "  sick  "  soils  and  are  fairly  prevalent  in 
practice  and  in  certain  types  of  high  farming  and  market 
gardening.  To  some  extent  also  sewage  sick  soils  come 
into  this  category. 


A  B  C 

Fio.  5. 

Wheat,  grown  in  A  untreated  soil,  B  soil  treateo*  with  toluene, 
C  heated  soil. 

The  first  case  is  the  simplest  in  principle,  but  the  most 
difficult  in  practice  from  the  circumstance  that  it  is 
already  provided  for  by  the  various  nitrogenous  manures 
on  the  market.  Until  the  antiseptic  treatment  cap  be 
made  to  cost  less  than  a  diessin;:  OX  a  nitrogenous  manure 
it  will  have  no  chance  against  these  competitors. 

The  second  case  is  more  difficult  in  principle,  hut  MM  r 
in  practice  bennse  it  is  not  provided  for,  and  then'  is  a 
clear  field  h<n'  foi  the  application  <'f  antiseptioa  in  praotioe. 
Hitherto  the  sick  soil  dm  either  been  thrown  out  from 
the  nursery,  or  in  the  milder  oases  occurring  in  the  field. 
ha*  been  sown  with  other  and  often  lev  valuable  an 
which  will  not  act  as  ho^ts  to  the  disease  organkma  and 
left   to  recover.    Growers  undei  now  treating 

sick  soils  with  steam,  whit  h.  a-   ha-  already  bean  stated, 

is  more  effective  than  any  antiseptic  yel  found,  and  mi 

he  MOd  at  a  001  I  of  a  1, out    Is.  pOT  ton  of  soil.       The  .ml  I- e|>l  i, 

treatment   mna<   thereto.  thaa   this.    In   i 

experiments  M/100  to  .M/50  grams  pec  kilo    of    soil  was 
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frequently  an  effective  dose  when  the  mixing  was  perfect  ; 
this  works  out  for  our  two  first  classes  of  antiseptics  at 
1 — 3  lb<.  per  ton.  In  practico  the  admixture  is  not 
jvrfect  boosoot)  soil  has  a  remarkable  power  of  absorbing 
certain  dissolved  Bubstances  from  their  solutions,  and 
the  men-  washing  through  of  a  water  solution  of  an 
antiseptic  affords  no  guarantee  that  the  antiseptic  has 
penetrated  below  the  surface  ;  indeed  a  simple  experiment 
frequently  shows  that  much  of  it  has  not.  All  substances 
are  not  equally  affected  and  trials  have  to  be  made  in 
each  individual  case.  Vapours  are  free  from  this  objection, 
but  they  suffer  from  another  :  if  they  are  insoluble  in  water 
they  fail  to  penetrate  the  soil  particles.  For  this  reason 
toluene  is  disappointingly  ineffective  in  practice  and  comes 
below  carbon  disulphide,  to  which  in  laboratory  experi- 
ments it  was  equal. 

It  is  further  necessary  that  the  substance  should 
disappear  from  the  soil  after  its  work  is  done.  Substances 
of  relatively  low  boiling  point  simply  evaporate;  others, 
such  as  calcium  sulphide,  bleaching  powder,  etc.,  decom- 
pose and  leave  behind  only  calcium  carbonate,  itself  a 
valuable  substance  for  increasing  soil  fertility.  Others 
again,  such  as  phenol  and  ciesol  are  apparently  oxidised 
by  bacteria. 

Nothing  but  actual  trial  enables  ore  to  ascertain  the  best 
antiseptics  for  use  in  practice.  Fortunately  the  action 
of  the  Lea  Valley  growers  in  starting  an  experiment 
station  for  the  investigation  of  these  and  cognate  matters 
enables  experiments  to  be  carried  out  which  would  other- 
wise prove  rather  difficult :  in  justification  of  their  action  it 
must  be  repeated  that  partial  sterilisation  either  by  heat 
or  antiseptics  is  the  only  method  known  for  dealing  with 
the  important  economic  problems  associated  with  "  sick  " 
■oik  and  soils  containing  many  disease  organisms.  The 
experience  thus  gained  will  show  the  cheapest  and  most 
effective  methods  in  practice,  and  it  will  then  be  possible 
to  take  the  further  step  and  see  what  chance  partial 
sterilisation  will  have  either  in  competing  with  nitrogenous 
fertilisers,  or  in  supplementing  their  action. 

In  the  meantime  chemists  who  can  turn  out  antiseptics 
at  a  low  price — say  3d.  per  lb.  or  less — may  well  bear  in 
mind  the  possibility  of  developments  in  this  direction. 
It  is,  of  course,  wholly  unnecessary  that  the  substance 
should  be  pure,  but  it  mu-t  be  capable  of  standardisation 
and  of  being  turned  out  uniform  in  composition.  Several 
of  our  experiments  have  shown  that  fluctuations  in  com- 
position of  a  commercial  product  have  led  to  considerable 
variation  in  the  action  on  the  plant.  This  sort  o*  thing 
would  annoy  a  grower,  who  would  be  naturally  displeased 
if  the  particular  sample  he  got  did  not  come  up  to  <  xpecta- 
tion,  and  who  might  put  in  a  claim  t^r  compensation 
if  anj  dam;;  done  to  his  cr  qo.       Solid  substances 

have  an  advantage  in  that  they  can  be  handled  readily, 
but  liquids  also  serve,  provided  they  are  soluble  or  miscible 
with  water,  or  can  be  made  so  by  addition  of  suitable 
substances. 

The  following  experi mental  methods  have  proved  useful 
in  our  U  bor.it  <  1   may  be  adopted  by  the  works 

'hf-rni-t  in  sorting  out  possible  antiseptics  for  practical 
purpo-es  : — Some  rejected  »li  -  house  "sick"  soil — 
the   not  the   better  for  the  exjxjriment — 

i-  divided  into  three  lot  ,  one  i  left  untreated  while  the 
other  t»o  are  treated  respectively  with  0-1  and  0-25  per 

'    of  the  an"  i  cptie,  care  \mid'J  taken  that  the  admixture 

;•■     ;i.i'   perfect.     Fivt   experiment*  an-  then 
ranted  out  : — 

1.   Chemical  analyses  are  made  ;it    periodical  interval 
i   month,   to  ;i  <ertairi  the  rate  at  which 
ammonia    and    :  unulatc    in    the    treated    and 

- 

.'   the  aanie  time  becteriologioa]  counts  arc  made 
.'ine   plate   method   to  ascertain   the  rate  of 
U  ria. 

3.  Some  of  sash  lot  of    oil  i     inoeulated  into  test  tubes 

pel    esnt,    hay  infusion,   and   after  six 

day  nation    at    26    '  .    drops    of     the    infusion    are 

examined    under    the    low    j>ower   of    the    micro.-copo   for 

protozoa.     If  th  -.  killed  by  tin-  treatment 


it  commonly  happens  that  other  harmful  organisms  are 
killed  also. 

4.  Seeds  are  sown  in  the  soiLs  and  the  young  plants  are 
carefully  watched  to  obscrvo  the  development  of  "  damping- 
off,"  root  knots,  or  other  diseases. 

5.  Plants  are  grown  right  through  to  fruiting  and  the 
produce  weighed. 

The  results  of  all  the  series  are  usually  concordant,  but 
it  is  not  safe  to  dispense  with  any  of  the  five,  and  wi  should 
view  with  suspicion  any  results  so  obtaired.  It  is  essential 
to  the  proper  carrying  out  of  the  experiments  that  the 
treated  and  untreated  soils  should  be  stored  under  similar 
conditions  of  moistuie,  temperature  and  aeration,  and 
this  can  most  conveniently  be  accomplished  by  allowing 
the  excess  oi  antiseptic  to  evaporate  as  far  as  it  will, 
then  making  up  the  soil?  to  unifoim  moistness,  and  finally 
putting  up  800  gr.  lots  in  clean  litre  bottles  and  plugging 
with  sterilised  cotton  wool. 

The  absolute  effectiveness  of  an  antiseptic  having  been 
ascertained  in  comparison  with  one  or  two  of  the  antiseptics 
in  the  list  just  given,  the  next  step  is  to  determine  the  ease 
of  distribution  in  the  soil. 

This  is  done  by  putting  a  layer  of  soil  3  inches  thick 
on  to  a  Buchner  funnel  and  pouring  through  it  a  dilute 
solution  of  the  antiseptic.  Tho  concentration  of  the 
filtrate  must  then  be  compared  with  that  of  the  original 
solution.  Some  degree  of  absorption  is  inevitable  and 
unobjectionable  because  the  soil  does  get  mixed  up  to  a 
certain  extent  in  practice.  But  too  great  a  degree  of 
absorption  is  likely  to  be  detrimental. 

The  present  cost  of  an  antiseptic  is  not  necessarily 
a  bar  to  its  use  in  practice.  Long  before  Lawes  sta.'ted 
the  manufacture  of  superphosphate  it  was  known  from 
laboratory  experiments  that  addition  of  calcium  phosphate 
to  the  soil  increased  plant  growth.  In  the  year  1842 
this  substance  appears  in  a  popular  price  list*  at  3d.  per  oz., 
a  wholly  impossible  price  for  practical  agricultural  purposes. 
Yet  1843  saw  the  manufacture  of  superphosphate  at  a 
price  well  within  the  means  of  the  farmer,  and  a  few  years 
later  this  fertiliser  was  coming  into  widespread  use.  If 
effective  antiseptics  are  found  fulfilling  the  requirements 
of  the  grower  there  is  every  reason  to  anticipate  a  satis- 
factory demand  for  them. 
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THE   SERPEK   PROCESS   FOR   NITROGEN 
FIXATION. 

BY   SAMUEL   A.    TUCKER. 

Processes  of  nitrogen  fixation  at  present  divide  them- 
selves into  two  classes — high  tension  arc  fixation,  and 
chemical  absorption.  With  the  former  we  have  a  long 
line  of  brilliant  researches,  from  the  early  experiments 
of  Cavendish  to  those  of  Lord  Rayleigb,  McDougall  and 
Howies,  Moscicki,  Guye,  Bradley  and  Lovejoy,  Haber, 
Nernst,  etc.,  and  down  to  the  commercial  processes  of 
Birkeland  and  Eyde,  Pauling,  and  Schonherr. 

The  earliest  work  in  connection  with  absorption  methods 
seems  to  have  been  done  by  Jacobs  in  this  country  and  by 
Frank  in  Europe,  and  they  both  found  that  by  treating 
barium  carbide  with  nitrogen  at  a  lower  temperature  than 
that  necessary  for  its  formation  in  the  electric  furnace 
barium  cyanide  was  formed  ;  as  a  matter  of  fact  the 
product  consisted  of  a  mixture  of  cyanide  and  cyanamide. 
The  method  used  gave  neither  a  uniform  product  nor  a 
satisfactory  yield,  because  the  carbide  was  not  all  at  the 
proper  temperature,  nor  was  this  temperature  known,  and 
further  the  material  was  not  in  such  a  porous  state  of 
division  that  proper  absorption  could  take  place. 

The  substitution  of  calcium  carbide  in  the  Erlwein 
process  1  was  an  improvement  as  regards  cheap  raw 
material,  but  much  the  same  method  was  used  as  for 
barium  and  it  could  not  rank  as  a  commercial  success.  It 
remained  for  Frank  and  Caro 2  to  evolve  a  practical 
process  of  absorbing  the  nitrogen  by  calcium  carbide  to 
form  calcium  cyanamide  as  the  chief  nitrogenous  con- 
stituent of  the  product.  The  calcium  carbide  has  to  be 
ground  to  a  fine  powder  and  then  treated  at  the  proper 
temperature  in  an  atmosphere  of  pure  nitrogen.  The 
chief  expenditure  of  power  in  this  process  is,  of  course, 
for  the  manufacture  and  grinding  of  the  carbide,  as  the 
actual  absorption  of  the  nitrogen  evolves  heat  and  takes 
but  little  more  energy  than  is  necessary  to  raise  the  mass 
to  the  reaction  temperature.  The  cyanamide  must  also 
be  ground,  and  the  absorption  process  is  somewhat  slow. 
The  nitrogen  must  be  exceedingly  pure  and  dry  with  an 
oxygen  content  not  over  a  few  tenths  per  cent.  In 
Europe  it  is  prepared  by  the  fractional  distillation  of  liquid 
air,  and  in  this  country  air  is  passed  over  hot  copper. 
In  any  case  some  copper  treatment  must  be  carried  on,  as 
Lin.de  nitrogen  contains  far  too  much  oxygen. 

This  brief  review  of  the  Frank  process  would  indicate 
that  it  is  somewhat  complicated,  but  in  spite  of  this  it 
appears  to  be  successful,  as  it  is  now  established  on  a  large 
scale  which  is  constantly  extending.  One  reason  for  this 
is  to  be  found  in  the  comparatively  low  power  cost  as 
compared  with  the  high-tension  arc  system  of  fixation. 
Based  on  the  power  necessary  to  make  calcium  carbide 
and  converting  this  to  form  cyanamide,  it  works  out  in 
favour  of  the  Frank  process  in  about  the  ratio  of  3i  to  1. 

This  method  of  fixation  has  been  studied  further  by 
Bredig,3  Foerster  and  Jacoby,*  etc.,  with  addition  agents, 
and  in  our  own  laboratory  on  lithium6  and  strontium6 
carbides  as  absorbers  of  nitrogen. 

We  now  come  to  the  Serpek  process,  which  appears  to  be 
very  promising.  This  method  consists  in  heating  bauxite 
and  carbon  in  an  atmosphere  of  nitrogen  at  a  temperature 
of  about  1800°  C.  in  a  specially  designed  electric  farnaoe. 
Serpek  first  used  aluminium  carbide  7  for  the  absorption, 

1  See  Eng.  Pat.  16,298  of  1902  ;    this  J.,  1903,  684. 
-  See  this  J.,  1908,  1096. 

J  See  Fr.  Pat.  382,188  of  1907  ;  this  J.,  1908,  225. 
«  Foerster  &  Jacoby,  Zeit.  Electrochem. ,  1907,  13,  101  (this  J., 
10(17.  423). 
5  Tucker  &  Moody,  Jour.  Am.  Chem.  Soc.  33.  1478. 
•Tucker  <fe  Wang,  Trans.  8th  Congress  App.  Chem.,  Xa,  121. 
7  Fr.  Pat.  367,124;    this  J.,  1906.  1096. 


in  much  the  same  way  that  calcium  carbide  was  used  by 
.crank,  but  the  carbide  requires  a  high  temperature  for  its 
formation  and  would  be  expensive.  He  also  found  that 
alumina  and  carbon  could  be  heated  directly  in  nitrogen 
to  form  the  nitride,8  but  later  discovered  that" the  tempera- 
ture of  the  reaction  was  all  important,9  1850°  C.  being 
taken  as  a  maximum.  Catalytic  or  addition  agents,  such 
as  hydrogen  chloride  and  sulphur  dioxide,  were  found 
advantageous ;  the  impurities  occurring  in  bauxite  seem 
also  to  facilitate  the  reaction.  Indeed,  with  pure  alumina 
and  carbon  a  much  higher  temperature  is  required  than 
when  bauxite  is  used.  The  product  formed  is  largely 
aluminium  nitride,  A1N,  which  can  be  decomposed  by 
caustic  soda  to  form  ammonia  and  sodium  aluminrte  : — 

AlN+3NaOH=NH3+Na,A10,. 

In  conjunction  with  Henry  L.  Read 10  the  author 
has  investigated  the  Serpek  process  so  far  as  the  reaction 
is  concerned  and  has  verified  the  chief  points  of  importance 
as  to  nitrogen  content  of  the  product,  the  temperature 
relations,  and  the  necessity  of  using  bauxite.  The  use  of 
catalyst  mentioned  by  Serpek  failed  to  give  any  advan- 
tage. We  have  only  the  information  furnished  by  Serpek's 
patent1!  and  by  the  recent  article  of  J.  W.  Richards.12 

From  this  we  learn  some  mechanical  features  of  the 
process,  which  consist  in  the  use  of  two  rotating  inclined 
cylinders  one  of  which  is  provided  with  a  detachable 
electric  furnace  of  the  resistance  type.  Bauxite  is  passed 
through  the  upper  cylinder  and  there  meets  the  hot  gases 
from  the  reaction  which  are  heated  both  by  the  electric 
furnace  and  also  by  combustion  with  air  admitted  by 
suitable  ports.  Before  entering  the  electric  furnace  the 
bauxite  is  mixed  by  means  of  a  side  hopper  with  the 
requisite  quantity  of  carbon  and  thus  passes  to  the  electric 
furnace.  The  temperature  here  is  in  the  neighbourhood 
of  1800°  C.  and  the  charge  in  its  passage  meets  the  nitrogen 
from  a  producer  placed  at  the  lower  end  of  the  apparatus- 
Thc  charge  is  thus  subjected  to  the  action  of  the  nitrogen, 
in  a  very  advantageous  way  for  its  absorption,  and  after 
this  stage  of  the  process  it  passes  on  to  a  closed  receptacle 
at  the  bottom. 

The  mechanical  features  appear  to  be  will  work»d  out. 
The  continuous  nature  of  the  working  is  a  very  decided 
advantage.  The  use  of  producer  gas  as  a  source  of  nitro- 
gen is  unquestionably  good,  because  the  heat  evolved  is 
utilised  to  somo  extent  in  the  process  itself.  But  then- 
is  the  further  advantage  in  the  Serpek  design  bu  far  as 
heat  conservation  is  concerned,  which  is  seldom  found  in 
electric  furnace  operations,  and  that  is  the  utilisation  of  the 
hot  gases  to  preheat  the  charge  and  to  calcine  the  r.iu 
material.  The  electric  furnace  itself  mighl  present  some 
complications,  but  scorns  to  consist  of  a  tubular  section 
with  resistors  of  carbon  and  with  the  refractory  parts  con- 
sisting chiefly  of  aluminium  nitride. 

The  product  obtained  consists  of  a  gray  powder  the 
exact  nitride  content  of  which  we  do  not  know.  In  the 
experiments  that  we  mule  at  Columbia,  some  <>f  the 
selected  portions  contained  about  30  per  cent,  of  fixed 
nitrogen,  though  it  cannot  lie  definitely  stated  that  the 
commercial  product  would  have  this  nitrogen  content. 
Under  suitable  conditions  of  crystallisation,  the  product 
seems  to  consist  of  nearly  pure  nitride  in  which  there  are 

apparently  two  different  compounds,  the  blue  and  brown 
crystals,  the  former  having  something  of  the  appearance 
of  carborundum,  the  latter   brown   needle-like   crystals. 

Prof.    Luquer,    who    has    kindly   examined    thi  tala, 

believes  them  to  be  the  same.  Both  are  strongly  double 
refracting  and  have  the  same  strw  ture,  but  have  differed 
properties. 

The  ease  with  which  aluminium  or  it>  oarbide  takes  up 
nitrogen  is  well  shown  by  the  simple  experimenl  of  b  ating 

a    mixture    of    aluminium    powder    and    charcoal    to    the 

reaction  temperature  in  s  orueJblea  when  s  mixture  of 
aluminium  nitride,  Oarbide,  and  oxide  is  obtained  ;    from 

such  a  mixture  it  is  easy  to  show  the  deoompoaition  of  the 


•  Inc.   ril. 

•  Bog.  Pat  7:»o7  of  Hxi'.i ;  thH  .i  .  1910, 

■  •Trans   Am.  Blectrochem.  Soc,  22  (tin-  .1  .  I01S,  1124). 
•'  Bag.  fat.  13,086  of  1910;    tin-  J.,  mil.  IS] 
ii  \i  •    and  <  bam.  Kng.,  1913,  u. 
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nitride  into  ammonia  by  the  addition  of  alkal'  and  also  to 
distinguish  the  crystals  of  the  nitride  under  the  microscope. 
W.-ton  and  Ellis13  have  studied  this  reaction  and  have 
obtained  op  to  40  per  cent,  of  the  nitride  in  this  way. 

Aluminium  nitride  as  prepared  by  Serpek  is  of  value 
not  only  from  its  combined  nitrogen  but  also  from  the 
valuable  by  product  of  alumina  aiising  from  its  decom- 
position. This  should  In1  available  for  the  manufacture  of 
aluminium.  Without  this  advantage  the  process  as  one 
for  the  fixation  of  nitrogen  would  be  of  doubtful  value;  tho 
alumina  would  have  to  be  used  over  again  as  raw  material 
after  evolving  the  ammonia,  and  apart  from  the  complica- 
tions, alumina  in  the  pure  state  requires  a  much  higher 
temperature  for  nitrogen  fixation  than  bauxite.  So 
much  so  is  this  the  case  that  if  this  were  done  it  is  very 
doubtful  if  the  process  could  be  carried  on  successfully. 

In  a  recent  paper1*  I  have  attempted  to  show  how  much 
this  production  of  alumina  is  concerned  with  the  alu- 
minium industry.  If  the  Serpek  process  were  to  be  worked 
on  a  scale  commensurate  with  the  Frank  cyanamide 
process,  the  production  of  alumina  would  actually  exceed 
the  present  demands  of  the  aluminium  industry  in  raw 
material  to  the  extent  of  some  34,000  tons  annually. 
However,  there  seems  little  doubt  that  the  Serpek 
alumina  would  find  a  ready  market.  It  is  quite  impossible 
to  compare  the  cost  of  producing  fixed  nitrogen  b}  the 
Frank  and  Serpek  processes,  because  we  know  very  little 
as  to  the  costs  of  making  cyanamide  by  the  former,  and 
still  less  as  to  the  cost  of  the  Serpek  product.  Perhaps 
the  best  way  of  comparing  the  processes  is  to  contrast 
the  chief  points  of  each,  as  follows  : — 

Frank  Process. 


Favourable. 
Low  power  costs  for  nitrogen 

fixed. 
Material  can  be  used  directly 

as  fertiliser. 


Unfavourable. 
Process  discontinuous. 
Heat  losses  at  carbide  manufacture 

stage. 
Expensive  nitrogen. 
Two  rather  complicated  grinding 

operations. 
Low     nitrogen     content    in    the 

product. 

Serpek  Process. 

Favourable.  Unfavourable. 

Continuous  process.  Expensive  raw  material. 

High  nitrogen  content  in  pro-   Chemical  treatment  before  nitro- 

dnct.  gen  is  available  as  fertiliser. 

Heat  conserved. 
Valuable  by-product. 

From  this  it  would  seem  that  there  were  decided  advan- 
-  attached  to  the  Serpek  process,  but  it  remains  to  be 
seen  just  how  it  will  work  in  practice.     It  is  now  being 
tried  in  France  on  a  large  expert  mental  scale. 
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THE  RELATION  OF  COMPOSITION  of  ASH  IN  COAL 
TO  ITS  FUSION    l  EMPERA1  I  RE. 

R    OSCAR    W.    PAl.MKNBEBG,    B.S. 
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important  to  know  whr ther   the  ash  will  clinker  and  at 
what  temperature. 

Several  methods  have  been  suggested  to  determine 
whether  a  coal  has  an  ash  which  will  fuse  at  a  low 
temperature,  and  many  persons  havo  held  that  an  analysis 
of  the  ash  or  the  amount  of  iron  in  the  ash,  or  of  sulphur 
in  the  coal  will  give  the  explanation. 

To  show  that  there  is  no  relation  between  the  clinkering 
quality  of  a  coal  and  tho  sulphur  or  iron  content,  the 
writer  has  made  this  investigation,  and  the  analyses  of  the 
ash  together  with  the  fusing  temperature  determinations  on 
a  wide  range  of  coals  will  readily  show  that  no  conclusion 
can  be  obtained  from  a  chemical  analysis. 

The  ash  of  coal  is  composed  mainly  of  silica,  iron  oxide, 
aluminium  oxide,  calcium  oxide,  magnesium  oxide,  sodium 
oxide,  potassium  oxide,  carbonates  and  sulphates.  Since 
all  coals,  but  particularly  soft  coals,  consist  of  a  mixture 
of  pure  coal  substance  and  pyrites,  bone,  slate,  fire-clay, 
etc.,  these  elements  will  be  present  in  a  variable  proportion 
depending  upon  the  nature  of  the  coal  vein  and  the  method 
and  care  by  which  the  coal  is  extracted  from  the  ground. 
In  making  an  analysis,  therefore,  of  a  coal  sample  repre- 
senting a  mixture  of  all  these  materials,  a  definite  per- 
centage of  the  component  parts  of  the  ash  may  be  obtained, 
but  this  analysis  does  not  tell  us  how  much  pyrites,  bone, 
slate,  fire-clay,  etc.,  is  present.  It  is,  therefore,  apparently 
impossible  to  judge  from  this  analysis  whether  the  ash 
will  have  a  high  or  low  fusing  temperature.  It  is  true  that 
the  pyrites  will  fuse  at  a  lower  temperature  than  the  slate, 
but  since  both  may  contain  iron,  the  analysis  does  not 
indicate  a  method  of  arriving  at  a  conclusion  to  show  the 
fusibility  of  the  ash  due  t  j  the  iron  content.  The  problem 
offered  is  very  similar  to  that  of  trying  to  determine  a 
formula  by  which  tho  calorific  value  of  a  coal  may  be 
estimated.  This  has  been  attempted  by  using  the  percent- 
age of  ash  and  volatile  matter  or  of  ash  and  fixed  carbon, 
but  since  these  constituents  are  so  variablo  in  their 
composition,  depending  upon  their  sources,  it  is  impossible 
to  arrive  at  a  reliable  method.  For  that  reason  a  calori- 
metric  determination  must  be  made. 

The  following  analyses  and  fusing  temperature  deter- 
minations were  made  on  coals  mined  in  Pennsylvania 
and  samples  were  obtained  either  from  the  mine  or  place 
of  consumption  : — 

Fusing  temperature  of  the  ash   in  coal  arranged  according 
to   the  iron   content. 


No. 

Fe2Os 

S 

Ash. 

Fus.  T. 

% 

% 

% 

°C. 

1 

4-81 

0-51 

5-15 

2700 

2 

6-28 

1-01 

9-15 

2600 

3 

7-29 

0-90 

6-41 

2600 

4 

7-88 

0-74 

5-57 

2600 

5 

7-94 

1-52 

16-61 

2750 

6 

11-28 

1-04 

8-53 

2745 

7 

13-84 

1,80 

13-51 

2300 

8 

14-14 

1-46 

7-88 

2615 

9 

15-15 

1-07 

6-38 

2560 

10 

15-21 

1-42 

7-98 

2400 

11 

15-38 

1-57 

,  , 

2156 

12 

16-00 

1-63 

9-90 

2309 

13 

17-43 

7-98 

2516 

14 

17-95 

2-11 

11-04 

2309 

15 

19-19 

1-79 

7-90 

2138 

16 

19-54 

2-41 

11-33 

2380 

17 

22-26 

2-06 

9-70 

2400 

18 

22-26 

1-90 

7-23 

2372 

19 

22-38 

2-56 

.  . 

2210 

20 

22-57 

2-00 

903 

2336 

21 

23-17 

1-16 

9-52 

2535 

22 

23-30 

2-40 

8-10 

2156 

23 

24-40 

2-23 

10-90 

2190 

24 

26-50 

2-13 

6-86 

2192 

25 

27-22 

3-13 

13-54 

2138 

26 

28-39 

1-96 

6-65 

2084 

27 

28-81 

2-32 

7-r>r> 

2318 

28 

30-67 

2-17 

7*90 

2246 

29 

33-27 

2-86 

9-33 

2520 

30 

86*18 

2- 13 

6*26 

2300 

31 

36-12 

3-04 

8-40 

2264 

:\i 

86*17 

2-60 

7*60 

2500 

:;■■; 

:s8-75 

:;-'.)7 

10-60 

2180 

34 

89*61 

2-97 

8-22 

2210 

:;:, 

89-88 

2-41 

8-96 

2372 

36 

40-!)3 

2-68 

9-08 

2416 

.".7 

44-00 

4-12 

.  . 

2246 

38 

44-39 

3-51 

9-34 

2318 
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Analyses  shoioing 

the  composition  of  the  ash  of  bituminous  and  semi-bituminous 

coal. 

No. 

Fus.  temp. 

Fe2Os 

1 
Sulphur.              Si02 

A1203                CaO 

MgO 

K20,SOj 
>"a20,C02 

Ash. 

1 

°C. 
2700 

4-81 

0-51 

51-93 

36-82 

3-84 

1-00 

1-60 

5-15 

2 

2615 

14-14 

1-46 

44-74 

36-91 

2-18 

0-41 

4-85 

7-88 

3 

2600 

6-28 

1-01 

48-83 

42-62 

1-64 

0-30 

3-90 

9-15 

4 

2600 

7-29 

0-90 

54-18 

34-53 

3-01 

0-47 

0-52 

6-41 

o 

2400 

22-26 

2-06 

40-61 

32-94 

1-77 

0-51 

1-91 

9-70 

6 

2372 

39-88 

2-41                  30-07 

25-31 

2-63 

0-39 

1-71 

8*M 

7 

2309 

17-95 

2-11                  47-94 

28-47 

4-17 

0-51 

0-96 

11-04 

8 

2300 

13-84 

1-80                 46-40 

35-30 

3-58 

0-31 

0-57 

13-51 

9 

2300 

35-13 

2-13                  30-90 

31-14 

2-00 

0-52 

0-31 

6-25 

10 

2246 

30-67 

2-17                  35-48 

30-73 

2-10 

0-44 

0-28 

7-90 

11 

2180 

38-75 

3-97                  29-37 

29-52 

1-57 

0-37 

0-44 

10-60 

These  analyses  seem  to  show  that  there  is  no  relation 
between  the  percentages  of  the  various  constituents  of 
the  ash  and  the  fusing  temperature.  Therefore  a  chemical 
analysis  is  of  no  value  to  arrive  at  a  conclusion  regarding  the 
clinkering  quality  of  a  coal.  It  may  be  noted  that  although 
cjals  having  an  ash  with  a  very  low  iron  content  seem  to 
give  the  highest  fusing  ash,  no  definite  fusing  temperature 
fits  a  definite  percentage,  and  when  the  iron  content  goes 
beyond  10  per  cent,  the  fusion  temperature  cannot  be 
judged  at  all.  That  the  sulphur  content  of  the  coal  has 
no  bearing  whatsoever  upon  the  fusibility  of  the  ash  is  also 
apparent. 

The  writer  intends  to  continue  this  investigation  on  coals 
from  other  sources  than  Pennsylvania  with  the  object  of 
determining  whether  there  may  not  be  some  having 
practically  no  iron  and  showing  a  low  fusing  ash. 

Since  the  sulphur  occurs  in  coal  combined  either  with 
iron,  lime,  or  the  hydrocarbons,  there  naturally  exist 
innumerable  combinations,  and  for  this  reason  the  sulphur 
content  cannot  be  used  as  an  index  to  clinkering.  Only 
in  those  cases  in  which  the  sulphur  is  in  combination  with 
the  iron,  in  the  form  of  pyrites,  would  it  be  possible  to 
judge  the  clinkering  property,  if  the  iron  content  of  the 
ash  had  any  bearing  upon  the  fusion  temperature. 

The  fusion  temperature  determination  of  the  ash  of  coal 
will  in  the  future  displace  the  sulphur  determination  in 
coals  used  for  steaming  purposes,  and  will  readily  show  the 
fallacy  of  buying  and  selling  coal  on  an  analysis  basis 
where  specifications  are  used  containing  sulphur  tables 
penalising  beyond  a  certain  guaranteed  amount  of  sulphur. 
It  has  been  quite  a  common  practice  to  place  1-50  percent 
sulphur  as  a  limit  and  penalising  as  much  as  4  cents  per 
ton  for  every  025  per  cent,  above  1-50  per  cent.  The 
injustice  of  this  practice  is  very  evident,  as  it  often  happens 
that  coals  with  a  high  sulphur  content  are  extremely 
high  in  heat  value  and  do  not  clinker  readily  at  all.  Since 
the  sulphur  has  no  appreciable  effect  upon  the  metallic 
parts  of  the  furnace  it  need  therefore  not  be  considered 
in  the  selection  of  a  coal  for  steaming  purposes. 

To  arrive  at  the  value  of  a  coal  for  steaming  purposes  it 
is  therefore  just  as  essential  to  make  the  fusion  test  of  the 
ash  as  it  is  to  make  the  calorimetric  determination.  If 
these  determinations  are  made  there  is  a  ready  explana- 
tion why  two  coals  of  apparently  like  proximate  analyses 
give  entirely  different  evaporation  when  fired  under 
like  conditions. 

Discussion. 

Mr.  J.  B.  F.  Herreshoff  said  that  the  practical  results 
of  coal  users  seemed  at  variance  with  the  conclusions  of 
Mr.  Palmenberg.  In  the  experiments  of  his  own  company, 
it  had  been  found  that  when  the  ash  contained  less  than 
8  per  cent,  of  iron,,the  amount  of  clinkering  was  tolerable, 
but  that  when  the  amount  of  iron  was  as  high  as  15  per 
cent,  of  the  ash,  the  clinkering  was  so  marked  that  they 
could  not  use  the  coal,  while  with  .'50  pel  cent,  of  iron  in 
the  ash,  the  ash  was  so  fusible  that  it  would  drip  through 
the  grate  bars.  Coal  with  not  more  than  10  per  cent,  of 
ash,  and  of  which  ash  8  to  8^  per  cent,  might  be  iron,  was 
found  to  be  satisfactory.  With  coal  high  in  fixed  carbon 
there  was  more  clinkering  than  in  the  case  of  coals  low  in 
fixed  carbon  on  account  of  the  higher  temperature  to 
which  the  ash  was  subjected  during  combustion  in  the 


former  case.     The  great  difficulty  that  his  company  had 
experienced  with  coal  analyses  was  that  of  sampling. 

Mr.  Fuerst  asked  if  from  these  analyses,  calculations 
had  been  made  upon  the  probable  fusibility  of  the  ash  in 
the  manner  understood  by  metallurgists  in  the  calculation 
of  blast  furnace  slags. 

Mr.  G.  W.  Thompson  asked  if  in  the  tests  to  determine 
the  fusing  point  of  the  ash,  the  coal  had  been  completely 
burned  before  making  the  melting  test,  or  if  some  carbon 
had  been  left  associated  with  it,  and  upon  Mr.  Palmenberg's 
reply  that  the  ash  was  tested  after  complete  burning  so 
that  the  ash  was  thoroughly  oxidised  and  free  from  any 
contamination  with  carbon,  he  suggested  that  the  dis- 
crepancies between  Mr.  Palmenberg's  results  and  those 
found  by  Mr.  Herreshoff  in  actual  practice  might  be 
accounted  for  by  supposing  that  in  the  laboratory  tests 
of  Mr.  Palmenberg  the  iron  in  the  ash  was  in  the  ferric 
condition  while  in  actual  practice  the  iron  would  be  in  the 
ferrous  condition  at  the  time  it  was  subjected  to  the  heat 
which  produced  clinkering,  ferrous  iron  being  a  fluxing 
ingredient  though  ferric  iron  might  not  be. 

Mr.  F  S.  Hyde  asked  what  the  effect  of  lime  in  the  ash 
might  be  ;  in  his  experience  a  clay  containing  5  per  cent, 
of  iime  would  be  much  more  fusible  than  the  same  clay 
without  it. 

In  answer  to  Mr.  Heneshoff,  Mr.  Palmenberg  said  that 
he  had  found  many  coals  running  higher  than  15  per  cent, 
that  would  not  clinker  readily,  and  those  showing  the 
highei  fusion  test  would  give  splendid  results  under  actual 
firing  conditions.  The  clinkering  of  a  coal  in  a  furnace 
depended  upon  the  rate  of  combustion,  and  if  the  nature 
of  the  oal  was  such  that  it  generated  a  higher  temperatun 
than  the  fusion  temperature  of  the  ash,  then  clinker  would 
be  formed  if  the  ash  were  in  sufficient  quantity  and  exposed 
to  the  hot  fire-bed.  He  presumed  that  the  ooals  that 
Mr.  Herreshoff  referred  to  were  burned  under  oond'tions 
that  the  rate  of  combustion  would  pre  a  very  high 
furnace  temperature. 

In  answer  to  Mr.  Hyde's  question,  lime  in  appreciable 
quantity  would  no  doubt  influence  the  fusion  temperature 
as  it  would  flux  with  the  silica.  The  coals  investigated 
had  all  been  low  in  lime  and,  then  fore,  no  conclusion  could 
be  obtained  in  regard  to  its  influence.  The  analyses  bore 
out  the  fact  that  the  fusion  temperature  was  not  influenced 
by  the  small  amount  of  lime  present,  and  should  the  lime 
reduce  the  fusion  temperature,  the  effect  might  be  oJbel 
by  the  presence  of  a  larger  amount  of  alumina  which  had 
the  projKTty  of  making  the  ash  infusible. 


Scottish  Section. 

Meeting  held  at  Glasgow  on  Tuesdtui,  No*  lit,  1913. 

DR.    THOMAS    EWW     IN     TlIK    (IU1K. 


A  NEW  FORM  OF  K.XTi:  LOTION    APPARATUS  AND 
REFLUX  CONDENSER. 

BY    ritOBODII.V    tillM'KV    I   H  \  I  1  ■  >1"  V  I>Il  V  (V,   M    \ 
(a)   Extraction   AppOTOt 

working    with    tarinai    forma    "f    extinction 
apparatus,  the  writer  ha-  tried  to  n  me  "f  their 
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inconvenience.-  by  designing  an  apparatus  in  which  the 
<  \t ract ion  i<  MRwd  out  on  a  different  principle  from  that 
which  is  to  be  found  in  extractors  of  the  Soxhlet  typo. 
A-  thown  in  the  figure,  tin-  extractor  consists  of  an  outer 

-  jacket  and  an  inner  glass  tube  (thimble)  of  smaller 
diameter.  The  latter  is  provided  with  a  series  of  holes 
at  the  U»  and  with  some  near  the  middle.  Th^re  is  also  a 
\erv  small  hole  at  the  bottom  of  the  thimble  to  allow  the 
liquid  to  drain  away  completely  when  the  extraction  is 
finished  The  neck  of  the  extractor  may  be  ground  so 
that  a  rellux  condenser  can  be  fitted  to  it.  The  most 
important  feature  of  the  apparatus  Is  the  absence  of  any 
syphon  tube,  which  i-  the  most  fragile  part  of   a  Soxhlet. 

In  using  the  apparatus  the  substance  to  be  extracted  is 
placed  in  the  gla-s  thimble  direct. or  in  a  fat-free  paper 
thimble  winch  is  then  placed  inside  the  extractor.  The 
rahwquenl  process  is  the  same  as  in  an  ordinary  Soxhlet 
extraction  apparatus.     The  vapour  of  the  extracting  liquid 

-  through  the  annular  space  and  passes  into  the 
thimble  through  t  he  upp?r  holes  (and  also  through  the  other 
holes  during  the  first  period)  and  is  condensed  in  the  reflux 
conden-er.  The  condensed  liquid  drops  on  the  substance 
to  be  extracted  in  the  thimble  and  afterwards  falls  into  the 
boiling  flask  (passing  through  the  holes  in  the  middle  of 
the  thimble). 


KXTRACTIOX    APPARATUS. 


Reflux  Condenser. 


^ 


A-  the  inner  tube  is  always  surrounded  with  vapour, 
the  extraction  takes  plac-  nearly  at  the  boiling  point  of 


the  extracting  liquid  and  therefore  can  be  finished  more 
quickly  than  with  ordinary  extractors.  Further,  on 
account  of  the  higher  temperature,  the  extraction  is 
more  efficient. 

When  the  extraction  is  finished  and  the  appantus  is 
cooling,  the  last  drop  of  extracting  liquid  drains  away 
through  the  small  hole  provided  at  the  bottom  of  the  glass 
thimble,  which  is  impossible  with  any  other  form  of 
extractor  especially  with  those  having  syphon  arrange- 
ments. 

(b)  Reflux  Condenser. 

As  the  extraction  takes  place  at  a  comparatively  high 
temperature,  a  more  efficient  condenser  is  necessary  for 
the  perfect  condensation  of  the  vapour.  This  is  secured 
by  the  reflux  condenser  illustrated  above. 

Of  the  ordinary  reflux  condensers,  those  having  bulbs 
in  the  inner  tube  or  spiral  shaped  inner  tubes  are  com- 
paratively more  efficient.  But,  in  spite  of  bulbs,  there 
exists  a  central  draught  and  thus  some  vapour  is  lost  in 
one  form,  especially  in  tropical  climates  ;  whilst  in  the 
other,  though  there  is  no  central  draught,  the  spiral  is 
quickly  filled  with  the  condensed  liquid  if  the  ebullition 
be  somewhat  rapid,  and  the  condensation  is  not  perfect, 
since  the  vapour  cannot  condense  and  fall  rapidly  at  the 
same  time,  the  bore  of  the  spiral  tube  being  too  narrow  to 
allow  the  vapour  and  the  condensed  liquid  to  pass  in 
opposite  directions  at  the  same  time.  Though  double 
surface  condensers  have  a  comparatively  larger  condensing 
surface,  and  are  most  suitable  for  ordinary  distillation 
purposes,  they  are  not  so  efficient  as  reflux  condensers, 
one  reason  being  that  central  draught  is  not  prevented. 

In  the  apparatus  under  notice,  four  bulbs  and  two 
spirals  are  arranged  in  the  inner  tube,  as  shown  in  the 
figure.  The  vapour  first  enters  the  two  bulbs,  where 
the  greater  part  is  condensed.  The  remaining  vapour 
passes  through  the  first  spiral  and  is  cooled,  and  in  the 
next  bulb  there  is  further  condensation.  If  any  vapour 
remains,  this  condenses  in  its  passage  to  the  fourth  bulb 
through  the  second  spiral.  There  cannot  be  any  central 
draught.  This  combination  appears  to  produce  an  ideal 
reflux  condenser. 


Note. — These  pieces  of  apparatus  are  manufactured  for  me  by 
Herr  F.  A.  Kuehnlenz,  of  Frauenwald  (Thiiringia)  and  can  be 
obtained  from  him  and  from  Messrs.  A.  Gallenkamp  &  Co.,  Ltd., 
of  London. 
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alarm 
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<    automatic 

Franklin  \<.  I  .   1913,  176,  575—582 


l      \.  .1.    Fitzgerald 


nds  on  the  f.n  t  that  the  electrical  reafat- 
•■-.•  ■  ••  oi      fhtrmitite,"  a  preparation  of  silver  sulphide,  i 
•rkably  aensitiTe  t<»  t<  iii j j-  r.ituii .     'llii  rmoecopef  <<n> 
taining  >tnji"  <.f  th<  '  laaiimilili     are  inserted  like  elaetrie 
Umj»«.    in    a    'ireuit.      If    one    of    the*     become*    Hlightlv 

•    pa-   ■  -   to  tnji  a   relay  and  pel- 

nwn'-ntly   don   the    circuit,    which   causes   an   alarm    to 

An  important  feature  is  that  a  slight 

in  th<-  Bjr-tcmperatu  i  qnickei  heating  of  th 

that   the  effect   ia  ■elf'intenafjijig. 

— W    H    P 


Drying  machines  ;   Rotary 


T.  J.  Maycock,  London. 


It  consists 
within  an 
hot    air   in 


Eng.  Pat.  25,484,  Nov.  6,  1912. 

An  apparatus  for  drying  rags  and   the  lil<e. 

of    a    horizontal    perforated    drum,    rotated 

outer    easing,    through    which    a    current    of 

pfl   led,     The    drum    is    provided    inside    with    V-shaped 

lifter-,  attached  with  the  apex  next  to  the  periphery. 
The  hot  air  ia  forced  into  the  drum  at  each  end  by  farm 
driven  in  opposite  directions,  ho  that  opposing  current! 
•  titer  the-  drum  and  let  up  a  whirling  motion  therein. 
The'  vapour-laden  air  escapcn  through  an  aperture-  in  the 

lildelle    e>f  the-   lower  part  e,f  the-   e.ute  r  catling. 

— W.  H.  C. 
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Drying  and  cooling  of  granular  materials.  J.  A.  Tcpf  und 
Soehne,  Erfurt,  Germany.  Eng.  Pat.  29,835,  Die.  27, 
1912.     Under  Int.  Conv.,  JuneX  1912. 

The  material  is  fed  at  a  constant  rate  into  the  upper  er.d 
of  a  tower  and  is  maintained  at  a  constant  depth  by  means 
of  inolined  baffles,  placed  in  the  lower  part  of  the  column 
at  an  inclination  corresponding  with  the  angle  of  repose 
of  the  material.  The  material  is  dried  or  cooled  by  either 
heated  or  cooled  air  forced  or  drawn  downwards  through 
it  by  a  blower  or  fan. — W.  H.  C. 

Drying     rooms.     E.     Rosenburg,     I  ondon.     Eng.     Pat. 
12,070,  May  23,  1913. 

At  each  end  of  the  room  is  a  partition  dividing  off  a  narrow 
compartment  open  at  the  top  and  bottom.  In  each  of 
these  compartments,  near  the  bottom,  is  a  heating  coil. 
The  air,  heated  by  the  coils,  rises  and  is  deflected,  by 
curved  baffles  at  the  top,  towards  a  cooling  coil  at  the  top 
of  the  room,  in  the  middle.  The  air  then  flows  downwards 
over  the  material  to  be  dried,  again  upwards,  over  the 
heating  coils,  and  so  on.  Moisture  is  deposited  on  the 
cooling  coil,  and  the  condensed  water  flows  down  to  a 
gutter  beneath. — W.  H.  C. 


Drying  apparatus  ;   Vacuum .     O.  S.  Sleeper,  Assignor 

to   Buffalo   Foundry  and  Machine  Co.,   Buffalo,   N.Y. 
U.S.  Pat.   1,073,872,  Sept.  23,  1913. 

A  horizontal  steam-heated  drum  rotates  on  hollow 
trunnions  in  the  upper  part  of  a  vacuum  chamber.  Ex- 
tending lengthwise  below  the  drum  is  a  tube  having  a  slot 
in  its  upper  surface,  with  a  curved  distributing  plate,  con- 
centric with  the  drum  in  front,  and  a  dam  or  baffle  behind. 
Liquid  is  supplied  to  the  tube  by  a  pump  and  is  distributed 
in  the  form  of  a  thin  film  to  the  periphery  of  the  drum,  the 
excess  flowing  over  the  edge  of  the  distributing  plate  and 
from  the  bottom  of  the  vacuum  chamber  into  a  reservoir 
beneath,  whence  it  is  returned  to  the  pump.  The  dried 
material  is  removed  from  the  drum  by  a  scraper.  The 
reservoir  beneath  the  vacuum  chamber  is  provided  with 
an  agitator.  The  tube  through  which  the  liquid  is  supplied 
can  be  turned  round  to  facilitate  access  to  the  slot  for 
cleaning  purposes.  Inside  the  heating  drum  is  a  scoop, 
disposed  obliquely,  which  collects  the  condense  d  water  and 
directs  it  to  the  outlet  pipe. — A.  S. 


Dryer ;     Steam 


E.    Tailhade. 
July  1,  1913. 


Fr.    Pat.    459,822, 


A  series  of  superposed  jacketed  horizontal  troughs  or 
drums  provided  with  agitators  and  conveyors  are  heated 
by  exhaust  steam  which  is  first  superheateel  and  then 
passed  through  the  jackets.  The  waste  gases  from  the 
superheater  may  be  passed  over  the  materials  in  the  dryer 
to  regulate  the  temperature. — W.  H.  C. 

Washing  gases  or  vapours  ;    Method  of  and  apparatus  for 

.     A.  H.  Lymn,  London.     Eng.  Pat.  744,  Jan.  9, 

1913.     Addition  to  Eng.  Pat.  11,452  of  1912  (this  J., 
1912,  1167). 

The  central  distributing  devices  for  the  washing  liquid 
described  in  the  principal  patent  are  maele  non-rotatable, 
anel  of  lesser  diameter  than  the  smaller  diameter  of  the 
collecting  devices  surrounding  them,  which  are  formed  as 
inverted  truncated  cones.  The  momentum  of  the  gas 
or  vapour  ascending  through  the  apparatus  is  utilised  to 
break  up  or  distribute  the  descending  films  of  liquid. — H.  H. 


Washing  and  physical  mechanical  and  chemical  purification 

of  gases  and  vapours  ;  Process  and  apparatus  for  the . 

H.  Riche.     Fr.  Pat.  459,025,  June  9,  1913. 

The  gas  is  passed  downwards  through  a  tower  divided  by 
horizontal  partitions  into  superposed  communicating  com- 
partments. To  ensure  an  intimate  contact  between  the 
gas  and  the  purifying  liquid,  which  is  also  pnnni  d  dov.  D  tin- 
tower,  the  openings  in  the  partitions  are  filled  With  vertical 
bunelles  of  pointed  cylindrical  or  prismatic  rods   plan  <| 


point  downwards  with  the  points  renting  on  the  partition 
below.  The  gas  anel  the  liquid  pass  through  the  apertures 
between  the  points  of  the  rods  and  bubble  up  through  the 
layer  of  liquid  on  each  partition. — W.  H.  C. 

Washing   gases;     Apparatus  for applicable    also  for 

distilling   purposes.     A.    J.    Liversedge,    Croydon,    and 
W.  B.   Davidson,  Gravelly  Hill,  Warwick.   *Eng.  Pat 
25,593,  Nov.  7,  1912. 

The  gas  enters  at  a,  anel  passes  through  tuyeres,  c,  c1,  c2,  c3, 
into  a  chamber,  A,  in  which  a  pan,  g,  rotates,  having* 
depending  scoops,  d,  to  pick  up  washing  liquid  from  the 
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bottom  of  the  chamber,  and  perforated  oonieal  side*  which 
spray  the  liquid  against  the  walls  cf  the  ohamber.     The  gas 
passes  through  baffles,  j,  jl.  j2,  j3,  which  may  l>c  con- 
structed according  to   Eng.    Pat.   26,979  of   1911    (thi-  3  . 
1912,  1071),  and  enters  a  ohamber,  B,  containing  hea( 
or  cooling  pipc-^,  k.      It  then  Bows  Into  a  ohamber,  <'.  oon- 
taming  a  spraying  oofl,  /.  for  introducing  -team  <t  liquor, 
and  finally  ntinewi  through  ■  Can,  o,  «'.  "2,  «3.  luoh  ;< 
described  in  Eng.  Pat.  29,178  oj  1804,  where  the  entrained 
liquid  is  separated.    The  openingi  al  the  oeatrea  <>f  the 
diaphragms  separating  the  different    ohambers  are  pro 
vided  with  double  lips  e,  to  steady  the  liquid,  so  thai  n 
descends  as  a  thin  Him  over  the  entiri  ■>(  tin'  inn.  i 

Up.     When  a  ed  lot  distilling,  the  liquid  dueed  at 

the  top  of  the  apparal  na  and  is  heat,  cl  by  means  "f  ooil 
by  the  introduction  "f  -team.     The    atomising   ■>(    the 
liquid  facilitates  the  i  volution  ->f  the  volatile  ingn  da 

—11.  H. 
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Air  and  industrial  fUBtt  ;    Method  of  removing  dust  from 
.     E.  Liebreeht.     Ger.  Tat.  866,681,  Nov.  29,  liUL\ 

A  mvss  of  crystalline  soluble  material,  arranged  so  that  it 
r.-taiiis  its  -hap\  is  used  as  a  filter  for  the  gases,  and  is 
kept  m  kbt  on  the  surface  by  the  introduction  of  steam  or 
mi^t.  The  particles  of  dust  are  retained  by  the  material, 
and  a  fresh  cl  an  surface  of  the  latter  is  continually  exposed 
bv  the  gradual  solution  of  the  outer  layer. — A.  S. 

Suspended    particle  ;     Electrical    separation    of from 

electrically    non-conduct iny  fluids,    especially   gases.     E. 
M  •  .  :.     >i  i.   Pat.  205,904,  Sept.  1,  1912. 

Electrical  discharges  are  produced  from  a  series  of 
thin   wires   passing  centrally  through  tubes   which  serve 

lectrodes    upon   which   the   particles   are   deposited. 

The  gas  is  divided  by  the  series  of  tubes  into  a  number  of 

streams,   each  of  which  is  subjected  to   high- 

sion  electrical  discharges.     The  ends  of  the  tubes  are 

wid  ned  or  rounded  off  and  the  wires  are  kept  taut  by 

nts  suspended  from  their  lower  ends.  The  portions 
<«f  the  wires  near  the  ends  of  the  tubes  may  be  thickened 
or  enclosed  in  sheaths. — A.  S. 


Mixing  and  atomising  gases  and  liquids  ;   Ejector  for . 

A.  H.  Rasche.     Ger.  Pat.  205,585,  June  27,  1912. 

The  mixing  tube  of  the  ejector  is  provided  with  enlarged 
portions  and  in  each  of  these  is  an  annular  baffle  plate 
disposed  transversely  across  the  middle. — A.  S. 

Centrifugal  apparatus  for  ckansing  liquids  [from  dirt,  etc.]. 
R.  A.  Sloan  and  J.  E.  L.  Barnes,  Liverpool.  Eng.  Pat. 
26,817,  Nov.  11,  1912. 

To  facilitate  the  separation  of  very  finely  divided  solids 
from  liquids,  for  example,  in  the  cleansing  of  benzine, 
naphtha,  etc.,  after  it  has  been  used  for  dry  cleaning,  a 
centrifugal  drum  separator  is  provided  with  a  number  of 
baffl's  at  the  periphery  so  that  the  liquid  is  subjected  to 
centrifugal  action  for  a  considerable  period  as  it  passes 
from  the  bottom  of  the  drum  round  the  baffles  to  the  upper 
lip  where  it  is  discharged.  The  baffles  may  be  at  right 
to  the  cylindrical  walls  of  the  drum  but  are  pre. 
ferably  parallel  thereto,  thus  forming  additional  depositing 
surfaces  for  the  solid.  The  drum  is  surrounded  by  a  gas- 
-.  which  has  a  compartment  below  the  drum 
for  the  collection  of  the  dirty  flushing  liquid  periodically 
barged  from  central  holes  at  the  bottom  when  the 
drum  is  stopped. — H.  H. 

Extracts  ,     Process  and  device  for  the  preparation  of . 

K.  Qebhardt,  geb.  Zurkalowski,  Berlin.     Eng.  Pat.  2013, 
Jam  24,   1913. 

A  receptacle  having  a  perforated  bottom  and  containing 
the  mat'  rial  to  lx-  extracted  (coffee  powder,  tea,  fruit, 
malted  grain,  etc.)  i-  disposed  above  a  layer  of  water  within 
an  out<r  vessel.  The  water  is  heated  and  when  the  steam 
evolved  has  raffieieutlj  softened  the  material,  cold  water 
in  allowed  to  fall  on  to  the  latter  from  a  reservoir  in  the 
upp-r  part  of  the  reasel  The  extract  flows  down  through 
the  perl orations  and  then  rises  in  a  pipe  from  which  it  is 
again  delivered  on  to  the  material  in  the  receptacle. — A.  B. 

Separating  substances  of  different  specific  gravity  [e.g.,  coal 
and  cob 'from  furnace,  residues] ;  Method  of  and  apparatus 

for .    A.    Qinndler,    Berlin.     Eng.    Pat.    15,945, 

July  io,  IMS.     Under  Int.  Conr.,  Oct.  29,  1912. 

The   materials   arc  <1    by   means  of  mi   aqueoii 

pension  of  aluminium  (clay,  loam,  marl,  etc.), 

baring  a  density  internv  diate  between  tie-  densities  of  the 

materials  so  be  separated.     The  liquid  is  introduced  at 

the  bottom  of  the  separating  chamber,  and  the  removal 

of  the  lighter  particles  with  the  over  flow  liquid  at  the  top 

;  by  slowly  rotating  BOTew  blades  working  ju  I 

.  the  surface  of  the  liquid.    The  ingredient  oarried 

away  by  the  liquid  may  I  •  d  by  the  addition  of 

wat<-r,  a  ',-.■  r<  d.     The  process  is  specially 

kble  for  the  separation  of  coal  and  coke  from  furnace 

l— H.  H. 


Filter    and    hydraulic    presses ;     Combined .     G.    W. 

Johnson,  London.  From  Chemische  Fabrik  Griesheim- 
Elektron,  Frankfort -on-Maine,  Germany.  Eng.  Pat. 
18,842  of  1913,  date  of  appl.,  Aug.  7,  1*912. 

In  hydraulic  filter-presses  of  the  kind  in  which  hydraulic 
press  cylinders  are  introduced  between  adjacent  plates  of 
the  press,  the  press  pistons  are  provided  with  passages 
opening  behind  the  filter-plates,  and  leading  into  longi- 
tudinal grooves  in  the  cylinder  walls,  through  which  the 
filtrate  escapes. — H.  H. 

Press  for  the  extraction  of  juices,  liquids,  oils,  etc.     J.  C. 
Fiddyment.     Fr.  Pat.  459,710,  June  26,  1913. 

To  avoid  the  loss  of  efficiency  in  screw  presses,  due  to  the 
material  being  carried  round  at  such  a  rate  that  the  press 
is  not  completely  filled,  or  to  the  slipping  back  of  the 
material  towards  the  inlet,  a  second  screw  tapered  in  the 
reverse  direction  to  the  main  screw  is  arranged  parallel 
to  it.  The  blades  of  this  auxiliary  screw  project  into  the 
spaces  between  those  of  the  main  screw. — W.  H.  C. 

Condenser  for  fractional  condensation  or  distillation.     E. 
Bohm.     Ger.  Pat.  265,577,  April  7,  1912. 

The  vapours  are  passed  through  a  coil  each  convolution  of 
which  has  a  globular  enlargement  or  bulb  with  an  outlet 
for  the  condensed  liquid  at  its  lowest  point.  Immediately 
behind  the  outlet  is  a  baffle  which  prevents  the  vapour 
from  taking  the  shortest  path  across  the  bulb. — A.  S. 


Beaction-spaces  ;  Method  of  filling  large 


-.     H.  Vollberg. 
Ger.  Pat.  205,724,  Feb.  5,  1913. 

The  spaces  are  packed  with  superposed  layers  of  short 
firebrick  cylinders,  spaced  apart,  and  filled  with  pieces  of 
coke  oi  wood  charcoal  or  with  compressed  blocks  of  wood 
charcoal.  When  compressed  blocks  are  used,  an  annular 
space  is  left  between  the  block  and  the  wall  of  the  cylinder 
for  the  passage  of  the  gases. — A.  S. 


[Furnace]  gases  ;   Filtration  of  ■ 


-.    A.  Stolte,  Hannover, 
Germany.     Eng.  Pat.  26,077,  Nov.  13,  1912. 

See  Fr.  Pat.  450,957  of  1912  ;  this  J.,  1913,  590.— T.  F.  B. 


Furnaces ;     Gas-fired 


-.  P.  A.  J.  Cousin,  Loos-lez- 
Lille,  France.  Eng.  Pat.  476,  Jan.  7,  1913.  Under 
Int.  Conv.,  Jan.  9,  1912. 

See  Fr.  Pat.  438,873  of  1912  ;  this  J.,  1912,  626.— T.  F.  B. 


Kiln  ;    Continuous 


-.  F.  D.  Shaw,  Chicago,  Assignor 
to  Shaw  Kiln  Co.,  Atlanta,  Ga.  U.S.  Pat.  1,079,443, 
Nov.  25,  1913. 

See  Eng.  Pat.  17,066  of  1911  ;  this  J.,  1912,  876.— T.  F.  B. 

Distilling  methods  and  apparatus.  E.  A.  R.  Chenarcl, 
Cognac,  France.  Eng.  Pat.  10,783,  May  7,  1913. 
Under  Int.  Conv.,  May  7,  1912. 

See  Fr.  Pat.  443,499  of  1912  ;  this  J..  1912,  971.— T.  F.  B. 

Drying  plant.     G.  Falchi,  Marseilles,  France.     U.S.  Pat 
1,079,547,  Nov.  25,  1913. 

See  Fr.  Pat.  449,806  of  1912  ;  this  J.,  1913,  504.— T.  F.  B. 

Drying  apparatus.     F.  F.   W.  Stieler,  Berlin.     U.S.  Pat. 
1,079,673,  Nov.  25,  1913. 

See  Fr.  Pat.  454,468  of  1913  ;  this  J.,  1913,  858.— T.  F.  B. 


Ha.— FUEL  ; 


GAS;       MINERAL    OILS  AND 
WAXES. 


Explosions   in    Mines    Committee ;     Fifth   report   of . 

[(  d.  7132.]     25  pages. 

Tin.  effect  of  incombustible  dust  on   tho  inflammability 
of  coal  dust  was  investigated,  using  Altofts  shale,  fullc  is 
earth,  flue  dust,  and  sand.     A  flame  of  burning  gas  unac 
companied  by  any  concussion  or  violent  disturbance  of  the 


Vol.  XXXII.,  No.  24.]  Cl.  IIa.— FUEL  ;    GAS  ;    MINERAL  OILS  AND  WAXES. 


1149 


air  would  not  cause  coal  dust  to  propagate  flame  for  more 
than  a  limited  distance  when  the  coal  dust  was  at  rest. 
When  the  flame  was  accompanied  by  shock,  as  in  the  case 
of  a  blown-out  shot,  a  dust  cloud  was  raised  and  pro- 
pagation of  the  explosion  could  then  take  place.  A 
mixture  of  equal  parts  of  coal  dust  and  incombustible  dust 
was  not  exploded  by  a  blown-out  shot,  but  might  be  by 
explosion  of  pure  coal  dust.  Incombustible  dust  was  only 
effective  when  it  could  be  easily  blown  into  a  cloud  with 
the  coal  dust,  otherwise  the  flame  was  able  to  lick  up  the 
particles  of  coal  dust  from  the  mixture  and  thus  propagate 
ignition.  Zones  of  incombustible  dust  would  probably  not 
be  so  effective  in  preventing  explosion  as  mixtures  with 
the  coal  dust.  The  Committee  consider  that  the  safety  of 
dusty  mines  would  be  largely  increased  by  using  not  less 
than  50  per  cent,  of  incombustible  dust  mixed  with  coal 
dust.  Accumulations  of  coal  dust  on  high  ledges  and 
timbers  should  as  far  as  possible  be  replaced  by  incom- 
bustible dust.— G.  W.  McD. 

Gaseous  mixtures ;  Influence  of  inert  gases  on  inflam- 
mable— ■ — •.  J.  K.  Clement.  Bureau  of  Mines,  U.S.A. 
Techn.  paper.  43,  1913,  24  pages. 
The  author  determined  the  upper  and  lower  percentages 
of  methane,  and  of  a  natural  gas  containing  CH4  83,  C2H6 16, 
and  N2 1  per  cent.,  which  would  explode,  in  mixtures  con- 
taining from  14  to  20  per  cent,  of  oxygen,  the  rest  of  the 


Limits    ot 


explosibilit.y  in    methane,   oxygen,   carbon    dioxide, 
and  nitrogen. 


15      20     25      30      35     40     4S     50     50 

Carbon  dioxide,  per  cent. 


60     65    70 


mixture  being  nitrogen  and  carbon  dioxide.  The  effect,  in 
each  mixture,  of  substituting  carbon  dioxide  for  nitrogen 
was  to  narrow,  from  both  ends,  the  explosive  zone.  Thus 
with  20  per  cent,  of  oxygen,  when  carbon  dioxide  was 
absent,  all  mixtures  containing  CH4  5-8  to  14-2  per  cent, 
(and  hence  N74-2  to  65-8  per  cent.)  would  explode;  but 
when  62  per  cent.  C02  was  present,  the  explosive  range  was 
only  between  8-8  and  101  per  c?nt.  CH4.  The  results  were 
plotted  in  curves,  of  which  that  given,  is  an  example. 
With  the  aid  of  this  curve,  analysis  of  any  gas  containing 
only  methane,  nitrogen,  carbon  dioxide,  and  oxygen 
within  the  above  limits,  would  show  whether  or  not  the 
gas  would  explode  on  contnet  with  a  flame.  The  effect  of 
carbon  dioxide  was  attributed  to  its  high  specific  heat, 
which  rendered  it  more  difficult  to  raise  the  gas  to  the 
necessary  temperature  for  reaction. — J.  T.  D. 

Pit-gas  and  air  ;    Comparative  inflammability  of  mixtures 

of ,    ignited    by    momentary    electric    arcs.     W.    M. 

Thornton.  Trans.  N.  Eng.  Inst.  Min.  and  Mech.  Eng., 
1913,  64,  32—44. 
The  author  determined,  the  least  currents  at  different 
voltages,  both  continuous  and  alternating,  which  would 
ignite  mixtures  of  pit-gas  (one  samplo  containing  CH4 
87  and  N2  12  per  cent.,  the  other  93  and  6  respectively) 
and  air,  containing  9-5  per  cent,  of  tho  gis,  and  the  least 
igniting  currents  at  constant  voltage,  when  tho  percentage 
of  gas  in  tho  mixture  varied.  In  all  cases  tho  curront 
needed,  diminished  as  the  voltage  was  raised,  and  the 
current  at  constant  voltage  was  at  a  minimum  with  about 
6-5  to  8-5  per  cent,  of  g.is  in  the  mixturo,  and  rose  rapidly 
on  either  side  of  this,  but  most  rapidly  when  the  per- 
centage of  gas  was  loworod.  With  alternating  currents, 
other  things  being  alike,  the  least  igniting  current  incroased 


with  the  frequency  of  the  alternations.  In  all  cases,  too, 
the  currents  required  to  ignite  these  mixtures  were  greater 
than  those  needed  to  ignite  corresponding  mixtures  of 
methane  and  air. — J.  T.  D. 

Patents. 

Peat   and   other   organic   bodies ;     Treatment   of ,    to 

facilitate  the  removal  of  water  therefrom.  H.  Keeble, 
Merton  Park,  Surrey,  and  E.  It  Keeble,  Stoke  Ferry, 
Norfolk.     Eng.   Pat.  25,385,   Nov.   5,   1912. 

The  peat  is  agitated  with  an  aqueous  solution  of  bleaching 
powder,  the  mixture  (containing  preferably  93 — 95  per 
cent,  of  water)  being  heated  to  a  temperature  of  30° — 
40"  C. ;  tho  proportion  of  bleaching  powder  employed 
corresponds  to  about  2  lb.  per  ton  of  dry  peat. — W.  E.  F.  P. 

Fuel     [briquettes];      Manufacture    of    agglomerated . 

L.  Martel.  First  Addition,  dated  June  4,  1913,  to 
Fr.  Pat.  456,061,  Mar.  27,  1913  (this  J.,  1913,  936). 

The  process  described  in  the  principal  patent  is  applied  in 
making  briquettes  by  mears  of  tar  and  dry  pitch  from  all 
kinds  of  fuel  and  also  from  the  asphaltic  calcareous  material 
mentioned  in  Fr.  Pat.  448,604  (this  J.,  1913,  412).  A 
suitable  proportion  of  tar  is  0-3  per  cent,  of  the  total 
weight.— A.  T.  L. 

Carbonaceous  fuel,   stable  under  varying  atmospheric,  con- 
ditions and  resisting  deformation,  and  in  which  the  sulphur 

is     rendered     innocuous ;      Manufacture     of .     E. 

Pollacsek.  Ger.  Pat,  266,401.  Jan.  30,  1913.  Addition 
to  Ger.  Pat.  264,783. 

The  powdered  coal,  after  being  mixed  with  milk  of  lime 
and  a  binding  agent,  is  immediately,  without  drying, 
mixed  with  tho  richer  fuel  prepared  as  described  in  the 
chief  patent  (see  Fr.  Pat.  442,556;  this  J.,  1912,  913), 
then  dried  and  briquetted. — A.  S. 

Briquetting  fuels,  such  as  coal  and  coke,  with  dry  paper 
"flock."     F.  Koinold.     Ger.  Pat.  266,457,  June  2,  1912. 

The  moisture  content  of  tho  material  to  be  briquetted 
is  so  adjusted,  before  the  addition  of  the  paper  "flock." 
that  the  mixturo  is  in  a  suitable  condition  for  briquotting 
without  further  addition  oi  water. — A.  S. 

Chamber    oven,     in   which    the   direction   of   the   heating- 
gases  may  be  varied.     Stettiner  Chamotte-Eabrik  A  • 
Ges.  vorm.  Didier.     Fr.   Pat.  459,101,  June   11,    1913. 
Under  Int.  Con  v.,  Nov.  18,  1912. 
A  gas-fired,  multiple-chamber  oven  of  th-  regenerativ  • 
type  (employed  e.g.  for  the  manufacture  of    illuminating 
gas)  in  which  tho  grouping  of  the  chambers  and  regen- 
erators, and   the   arrangement  of   the   heating   ohannela 
and  flues,  are  such  that  any  group  of  chamb  is  may  be 
put  out  of  action  without  interfering  with  the  efficient 
operation  of  the  remainder. — W.  B.  P.  1*. 

Combustible  gaseous  mixtures  ;    Process  of  and  appar: 

for  producing .     A.  Rosenberg,  London.     Eng.  Pat. 

25,165,  Nov.  2,  1912. 

An  intimate  mixture  of  liquid  fuel  with  a  limited  quantity 
of  air  or/and  oxygen  under  pressure  ia  continuously 
introduced  into  the  lower  end  of  a   vertical,   cylindrical 

chamber  by  means  of  an  atomising  no/./.le  acting  as  an 
injector  or  ejector,  the  conditions  b  ring  BUefa  th  it  partial- 
combustion  (initiated  within   the  cold  chamber  by  means 

of  a  sparking  plug)  la  maintained  entirely  by  the  oon 

tinuous    introduction    of    the    mixture,    tin-    aooODSUmed 

portion  of  the  liquid  fuel  being  vaporised  bj  the  heat 
generated  The  chamber  is  provided  int  irnally  with 
baffles  and  with  a  wire-gause  partition  for  preventing 
the  escape  of  flame  through  the  outlet  pipe.  Auxiliary 
supplies  of  air  or  oxygon  may  l>  •  admitted  by  i 

separate   ml.  l  U.    I"     K.   1'.' 

GasproJucrr.     W.  0.  Am-ler,  Pittsburgh,  IV     0  B    !' 
1,077,578,   Nov.  4,   1913. 

TllK  producer  has  it  rot  itaUe   body  and  a   fixed   top  upon 

which  a  fuel  hoppei  and  a  combined  poker  and  fuel  feeding 

device     ,ire     supported.      As     the     body     of     the     pro,i 
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rotated  the  poker  is  forced  through  the  fuel  in  a  circular 
path.  Freeh  fuel  is  introduced  through  the  poker,  which 
is  hollow  aiul  has  a  discharge  opening  a  short  distance 
above  its  lower  end. — W  H.  C. 

Combu<ioii    apparatus   and   gas   producer.     G.    H.    Niles, 
-    Mo.     U.S.   Pat.   1,078.160,  Nov.   11,  1913. 

The  producer  comprises  a  vertical  shaft  with  a  charging 
Opening  at  the  top  and  two  gas  outlets  leading  respectively 
from  the  middle  part  above  the  combustion  zone  and  from 
the  top  of  the  producer  to  a  mixing  chamber,  the  lower  gas 
Outlet  being  inclined  upwards.  The  fuel  rests  upon  a 
grate  and  air  is  led  to  the  ash-pit  by  a  Hue  in  the  brickwork 
behind  the  combustion  zone.  An  air  flue  is  formed  in  the 
brickwork  behind  the  appei  part  oi  distillation  zone  of  the 
producer,  and  air  from  this  flue  together  with  producer 

SB    from    the    combustion    zone    and    distillation    gases 
mi  the  npper  part  of  the  producer,  are  led  to  the  lower 
end  of  the  mixing  chamber. — A.  T.  I. 


Gas  ;    Process  of  producing 


J.   J.   and  F.   C.   Nix, 


\lhainbra.  t'al.,  Assignois  to  J.  A.  Merrill,  Los  Angeles, 
1.     U.S.  Pat.  1,078,304,  Nov.  11,  1913. 

A  uqod  hydrocarbon  is  atomised  by  spraying  with 
m,  and  jets  of  air  under  pressure  and  steam  are  directed 
at  an  acute  angle  into  the  jet  of  atomised  hydrocarbon. 
The  mixture  is  caused  to  burn  under  a  pressure  above 
atmospheric,  and  the  gaseous  products  are  mixed  with 
further  jets  of  steam  and  air  to  produce  a  further  com- 
bustion, the  resulting  gases  passing  to  the  outlet  of  the 
producer. —  A.  T.  L. 


Coal-gases  ;   Art  of  treating  [purifying] 


C.  G.  Tufts, 


Svracuse,  N.Y.,  Assignor  to  Semet-Solvay   Co.,  Solvay, 
NY.      U.S.  Pat.  1,078,014,  Nov.  11,  1913. 

Crttde  coal  gas  is  washed  with  excess  of  water  at  60°  to 
70°  C,  so  as  to  remove  part  of  the  tar  and  all  the  fixed 
ammonium  salts  without  removing  free  ammonia  and 
naphthalene.  The  gas  is  then  separated  from  tar  and  the 
free  ammonia  removed  as  sulphate  at  the  same  tem- 
perature, and  finally  the  gas  is  washed  with  a  cold  liquid, 
in  which  naphthalene  is  insoluble  or  sparingly  soluble, 
so  as  to  cool  the  gas  and  obtain  the  naphthalene  in  a 
crystalline  condition. — A.  T.  L. 


Blast-furnace  and  similar  gases  ;    Apparatus  for  purifying 

and    cooling .     E.     Hofmann.     Fr.     Pat.    459,737, 

June  27,  1913.     Under  Int.  Conv.,  Dec.  6,  1912. 

The  ga^ ■-  an-  passed  first  through  vertical  scrubbers  and 
then  through  rotary  purifiers  above  the  latter,  the  water 
toyed  in  the  system  flowing  by  gravity  through  the 
rotarv  and  vertical  apparatus  in  succession  and  thence 
to  settling  tanks.— W.  E.  P.  P. 


f',r  twplotion  engines  of  nil  kinds.  J.  de  Cosmo  and 
H  Qninaux.  Fr.  Pat.  169,867,  April  10,  1013.  Under 
Int.  Coot.,  March  20,  1913. 

A  '  heap  fuel  which  can    I*-  used  in   the  ordinary  petrol 
carl  ad'    by  miiing  together  erode  naphtha- 

lene, nitfOnaphthalene,  refined  mineral  oil  and  ereo  rite  oil. 

—A.  T.  L. 


j  fluid.     J.  W.  Aylsworth,  East  Orange, 

N.J  r  t,,  F.  I.    Dyer,  Montclair,  N.J.     U.S.  Pat. 

I..  Nov.    II,   191 

De    (petrol)    fires    use    is    mad' 

*    mix  tore    of    efilorine    derivatives    of    hydrocarlxn, 

ble   with   gasolene  and   yield     fla  me-ext  in- 

irui«hing  vapours  and  of  srhiefa  on<    boils  at  a  lower  and 

higher  temperature   than   gasolene.     A 

mixture    of    dichloromethane   and    carbon    tetrachloride, 

without    "a    perchkrrinated    organic    radical 
having  a  boiling  point  much  higher  than   that   of  carbon 
-    used. — A    I .  I. 


Chewing-gum  [with  an,  asphallum  base].  J.  M.  Trimble, 
Assignor  to  W.  K.  Burton,  Memphis,  Tenn.  U.S.  Pat. 
1,078,564,  Nov.    11,  1913. 

Normally  unpalatable  asphaltum  is  boiled  in  a  deodouris- 
ing  infusion  containing  a  flavouring  extract,  and  may  then 
be   combined  with  other  ingredients. — E.  W.  L. 

Carbonaceous  fuel  of  permanent  shape  ;    Process  for  the 

production     of     weatherproof and    for      rendering 

innocuous  the  sulphur  contained  in  the  coal.     E.  Pollacsek, 
Florence,  Italy.     U.S.  Pat.  1,079,142,  Nov.  18,  1913. 

See  Fr.  Pat.  442,556  of  1912  ;  this  J.,  1912,  913.— T.  F.  B. 

Fuel  for  internal  combustion  engines.  L.  Stahn,  Osna- 
briick,  Germany.     Eng.  Pat.  27,111,  Nov.  25,  1912. 

See  Fr.  Pat.  451,301  of  1912  ;  this  J.,  1913,  590.— T.  F.  B. 

Retort  furnaces.  A.  Gohmann,  Stettin,  German  v.  Eng. 
Pat.  13,518,  June  11,  1913.  Under  Int.  Conv.,  Nov. 
18,  1912. 

See  Fr.  Pat.  459,101  of  1913  ;    preceding.— T.  F.  B. 

Chamber-oven.  A.  Gohmann,  Assignor  to  Stettiner 
Chamotte-Fabrik  A.-G  vorm.  Didier,  Stettin,  Germany. 
U.S.  Pat,   1,079,003,  Nov.   18,  1913. 

See  Ger.  Pat.  254,664  of  1912  ;  this  J.,  1913,  353.— T.F.B. 

Gasification  of  fragmentary,  gritty,  or  powdery  fuels  ;  Process 

and  apparatus  for  the .     F.  C.  W.  Timm,  Hamburg, 

Germany.     Eng.  Pat.  3673,  Feb.  12,  1913.     Under  Int. 
Conv.,  Feb.  22,  1912. 

See  Ft.  Pat.  454,656  of  1913  ;  this  J.,  1913,  860.— T.  F.  B. 

Blast  furnace  and  similar  gases  ;  Apparatus  for  cooling  and 

purifying .     E.     Hofmann,     Duisburg,     Germany. 

Eng.    Pat.    15,726,  July  8,    1913.     Under  Int.   Conv., 
Dec.  6,  1912. 

See  Fr.  Pat.  459,737  of  1913  ;    preceding.— T.  F.  B. 

Separating  substances  of  different  specific  gravities  [e.g. 
coal  and  coke  from  furnace  residues].  Eng.  Pat.  15,945. 
See  I. 

Preparing  primary  monochloro-compounds  of  the  higher 
hydrocarbons  of  mineral  oils,  lignite  tar  oils,  etc.  Gcr. 
Pat.  267,204.     See  XX. 

Gas-analysing  apparatus.   U.S.  Pat.  1,077,342.   See  XXIII. 

Quantitative  analysis  of  a  mixture  of  known  gases.     Fr.  Pat. 
458,916.     See  XXIII. 

Thermo-electric  calorimelric  bomb.     Addition  to  Fr.    Pat. 
436,330.     See  XXIII. 


IIb.— DESTRUCTIVE  DISTILLATION  ; 
HEATING;    LIGHTING. 

Patents. 


Peat;     Wet  carbonisation  of- 


■.  T.  Rigby,  Dumfries, 
and  Wet  carbonising  Ltd.",  London.  Eng.  Pat.  24,639, 
Oct.  28,  1912. 
Peat  which  has  been  subjected  to  the  wel  carbonizing 
process  (see  Bng.  Pats.  8041  »f  1910  and  17,610  and 
19,330  of  191 1 ,  and  Fr.  Pat.  455,896  of  1913  ;  this  J.,  1911, 
883  ;  1912,  1171;  1913,  77,  937),  gives  up  its  water  in  a 
filter-press  much  more  readily  at  a  high  than  at  a  low 
temperature.  According  to  the  present  patent,  hot  peat 
pulp  coming  from  the  wet-carboniser is  passed  through  a 
heat  interchange!  where  it  gives  np  part  of  its  heat  to  the 
entering  pulp,  rod  '-  ttseM  cooled  to  the  required  t<  mpera- 
ture  (about  70°— 80°  C.)  for  satisfactory  filtration.     Ha 
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pulp  is  then  filtered  and  the  hot  filtrate  is  passed  through 
a  second  heat  interchanger  to  preheat  cold  peat  pulp  on 
its  way  to  the  first  heat  interchanger. — W.  H.  C. 

Retort  [for  wood  distillation,  etc.]  C.  B.  and  M.  Darrin, 
Bellingham,  Wash.  U.S.  Pat.  1,074,104,  Sept,  30, 
1913. 

Successive  car-loads  of  wood  or  other  carbonaceous 
material  are  passed  through  the  length  of  the  retort,  which 
comprises  five  sections  connected  by  expansion  joints  and 
separated  by  gates.  In  the  first  section  live  steam  is 
admitted  so  as  thoroughly  to  heat  the  new  charge.  In 
the  second  section,  superheated  steam  is  admitted  to 
distil  the  water,  sap  and  volatile  oils,  the  volatile  and  the 
condensed  products  being  collected.  This  section  and  the 
next  are  heated  by  flues  leading  from  fire-boxes  at  either 
side  of  the  fourth  section.  In  the  third  and  fourth  sections, 
which  are  at  a  higher  temperature  than  the  second,  the 
material  yields  further  quantities  of  volatile  products 
which  are  fractionally  condensed,  and  in  the  last  section, 
the  charcoal  is  gaoled  by  introducing  steam. — A.  T.  L. 

Animal    charcoal;     Manvfacture    of    an    improved . 

Naamlooze  Vennootschap  Algemeene  Uitvinding  Ex- 
ploitatie  Maatschappij,  Amsterdam.  Eng.  Pat.  3436, 
Feb.  10,  1913.     Under  Int.  Conv.,  Jan.  18,  1913. 

The  charcoal  is  prepared  by  boiling  washed,  comminuted 
fish  with  water  until  a  syrupy  mass  is  obtained  on  standing, 
drying  the  mass,  carbonising  the  resulting  powder  and 
washing  the  residue  with  water  or  dilute  hvdrochloric  acid. 

— W.  E.  F.  P. 

Charcoal  for  decolourising ;  Process  and  apparatus  for 
making from  all  kinds  of  charcoal  or  materials  con- 
taining charcoal.  A.  Scholz,  H.  Koch,  and  B.  Henatsch. 
Fr.  Pat.  459,828,  July  1,  1913. 

The  materials,  such  as  vegetable  charcoal,  wood  and  peat 
charcoal,  animal  black,  coke,  residues  from  mineral  oil, 
etc.,  are  first  submitted  to  dry  distillation,  and  are  then 
heated  to  bright  redness  in  the  absence  of  air,  for  example 
in  a  current  of  steam  or  carbon  dioxide.  In  order  to  reduce 
the  loss  caused  by  the  interaction  of  these  gases  with  the 
charcoal,  a  series  of  vertical  retorts  are  connected  together 
and  the  gas  is  passed  through  them  all  in  a  closed  circuit. 
The  retorts  are  provided  with  rotating  stirrers  formed  by 
a  vertical  helix  and  vertical  perforated  tubes  through 
which  the  inert  gas  is  admitted.  The  bottom  of  the  retort 
is  closed  by  a  conical  plug  which  can  be  lowered  for  dis- 
charging the  charcoal. — A.  T.  L. 


III.— TAR  AND  TAR  PRODUCTS. 

Patents. 

Anlhraqvinone  fi-sidplionic    acid    chloride*;      Process    for 

preparing .     Farbwerke  vorm.  Mt  ister,  Lucius,  und 

Briining!     Ger.  Pat.  266,521,  July  20.   1912. 

An  alkali  salt  of  an  anthraquinone-^-sulphonic  acid  or 
substitution  product  thereof  is  heat*  d  with  chlorosulphonic 
acid.  The  sulphochloride  is  obtained  in  gin  d  yield.  The 
same  treatment  of  the  a-sulphonic  acids  dm-  not  produce 
,ulphoch!oride.— T.  F.  B. 

Bromo-aminoftnthraqxiinonrs  ;    Process  for  preparing . 

Badische  Anilin  und  Soda  Fabrik.     Ger.  Pat.  261 
Oct.  8,  191 1.     Addition  to  Ger.  Pat.  263.39.-)  (»  i  tin's  J.. 
1913,  1004). 

To  prepare  bromo-aminoanthrainiiiioncs  in  which  the 
bromine  occupies  the  same  position  as  in  the  bromo- 
aminoanthraquinonesulphonie  acids  used  as  starting  point 
for  the  reaction,  sulphuric  acid  is  Deed  of  greater  dilution 
than  that  specified  in  Ger.  Pit.  l>(;.-,.7:.'7  (this  .1..  1013, 
1100),  and  no  mercury  or  mercury  salt  is  added.  'Mm 
mixture  is  heated  only  for  so  long  and  t<>  Buoh  a  tempera- 
ture  as  mav  be  necessary  just  to  eliminate  tin-  Bulpho* 
group.—  T.  *F.  B. 


Anthraquiaone-X-hV-oxazines ;    Process  for  preparing . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.     Ger. 
Pats.  266,945  and  266,946,  Feb.  8  and  June  5,  1912. 

(1.)  A  mixture  of  a  1-halogen-anthraquinone  with  a  free 
2-position  and  a  2-halogen-l-aminoanthraquinone  is 
heated  in  nitrobenzene  solution,  together  with  a  substance 
which  unites  with  acid  and  in  presence  of  a  catalyst.  The 
products  consist  of  hitherto  unknown  anthraquinone-N- 
l-l'-oxazines,  and  not  2-halogen-l  l'-dianthrimides  as 
might  have  been  expected.  (2.)  A  mixture  of  l-nitro-2- 
hydroxyanthraquinone  and  a  1-halogen-anthraquinone  is 
heated  in  presence  of  metallic  copper  and  nitrobenzene. 
The  products  are  identical  with  those  obtained  according 
to  the  preceding  patent. — T.  F.  B. 

l-Aminoanthraquinone-2-carbozylic  acids  and  their  deri- 
vatives ;    Process  for  preparing .     Badische  Anilin 

und  Soda  Fabrik.     Ger.  Pat.  267,211,  Nov.  24,   1912. 
Addition  to  Ger.  Pat.  247,411  (see  this  J.,  1912,  764). 

The  esters  of  aromatic  alcohols  with  anthraquinone-2- 
carboxylic  acids  in  which  the  1 -position  is  occupied  by  a 
negative  substituent,  are  converted  into  1-aminoanthra- 
quinone-2-carboxylic  acids  and  their  derivatives  by  con- 
densation with  ammonia  or  a  primary  or  secondary  amino- 
compouud.  (See  also  Ger.  Pat.  256,344  ;  this  J,  1912, 
1174.)— T.  F.  B. 

2-Aminoanthraquinones  ;      Process     for      preparing . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.     Ger. 
Pat.  267,212,  June  5,  1912. 

Tke  yield  of  2-aminoanthraquinone  from  anthraquinone- 
2-sulphonic  acid  and  ammoiia  may  be  increased  con- 
siderably if  the  sulphurous  acid  formed  during  the  re- 
action is  converted  into  the  sparingly  soluble  barium  salt, 
and  thus  prevented  from  acting  further  on  the  anthra- 
quinone  molecule. — T.  F.  B. 

Preparing  primary  monochloro-compounds  of  the  higher 
hydrocarbons  of  mineral  oils,  lignite  tar  oils,  etc.  Ger. 
Pat,  267,204.     See  XX. 


IV.— COLOURING  MATTERS  AND  DYES. 

Patents. 

Azo  dyes.    E.  Fussenegger,  Assignor  to  Badische  Anilin 
and  Soda  Fabrik,  Ludwigshafen  mi  Rhine,  Qermany. 

U.S.   Pit.   1.076.756,  Oct.  28,   1913. 

p-NrrB  \mi.ivk  or  a  derivative  thereof  containing  a  methyl 
or  an  alkylozy  group  in  the  o-position  to  the  amino  group, 
is  diazotised  and  combim-d  with  2-S-ainirumaphth<>l-.'{-6- 
disulphonio  acid,  and  the  nitm-group  of  the  resulting 
product  i-  reduced.  The  compounds  thus  obtained  an- 
treated  with  phosgene  to  produce  th"  dyestuffa  olaimed. 
They  dye  cotton  brilliant  red  shades  fast  to  light. — T.  F.  B. 

,hnr  [sulphide]  dyesiuffs ;    Process  for  producing . 

Parbenfabr.   vorm.   F.    Bayer  und  I     .    Elberfeld, 
many.     Eng.    Pat.   82,414,  Oct.    I.    1913.     Dnder  Int. 

Conv..    Oct.    .->,    1912. 

Sek  Fr.  Pat.  153,026  of  1913  ;  this  .T..  1013,  746.— T.  F.  B 

Monoazo  dyestuff;    Black  mordant    -  -.     M     Kahn  and 
A.  Ossenbeck,   \       nors  to  Parbenfabr.  vorm.  V.  B 
und   0o.,    Elberfeld,   Qermany.     l   8     Pat.    1,078 

.Is.  1913. 

i        Pat    »56  of  1912  ;  this  J.,  1912, 1073.— T.  F.  B. 


I    ,    dyes ;     /•'/»' 


If.  Kahn     :u  d      \  ik, 

\    jgnoi    to  Farbt  nfabi .  ■  Blber- 

f,  id.  Germany.     0  -    Pat.  1,078,926,  Wot.  Is.  1913. 

Sm  Eng.  I'-'    B767  of  1913  ;  thin  J.,  1913,  !*■  t   B. 
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dyestttffs ;     Bromi  .     K.    Schumacher    and    H. 

Overt,  Assignors  to  Farbwerke  vorm.  Meister,  Lucius, 
uiul  Bruning,  Boohst  on  Maine,  Germany.    U.S.  Pat. 
l.OTti.SiM.  iVt.  21,   WIS. 
i       Addition  of  Dee.  9,  1912,  to  Fr.  Pat.  441,044  of  1912  ; 
this  J..  1913,  050.—  T.  F.  B. 

Disa:o  dyes  and  processes  of  making  some.  G.  Kahsoher, 
Mainkiir.  Got  -many,  Assignor  to  Cassella  Color  Co.,  Now 
York.     U.S.  Pat.' 1.079.415,  Nov.  25,  1913. 

&  Pat.  14,125  of  1912  ;  this  J.,  1913,  745.— T.  F.  B. 


V.— FIBRES 


TEXTILES  ; 
PAPER. 


CELLULOSE 


Kapok  fibre.     C.  G.  Schwalbe  and  R.  Troeltzsch.     Tropen- 
pflanzer,  1913,  17,  655—660. 

The  restilts  of  a  chemical  examination  of  kapok  fibre  are 
-iven.  When  extracted  first  with  ether  and  then  with 
alcohol,  it  yielded  0-75— 0-93  and  1-54— 1-78  per  cent, 
respectively,  or  very  little  more  than  cotton  yields  under 
similar  circumstances :  and  the  difficulty  of  wetting 
kapok  is  due  therefore  not  to  a  high  content  of  fat  and 
wax,  but  rather  to  the  larsre  quantity  of  enclosed  air  and 
the  water-resistant  cuticle.  Erban  found  that  kapok 
could  be  bleached  with  10  per  cent,  of  its  weight  of 
potassium  permanganate,  a  loss  of  weight  of  20 — 25 
per  cent,  resulting.  Attempts  to  find  a  cheaper  method  of 
bleaching  failed.  Unbleached  kapok  when  pulped  in  a 
beating  engine,  with  addition  of  soap  solution  of  or  Turkey- 
red  oil.  gave  a  pulp  which  might  be  used,  in  admixture 
with  other  pulps,  for  blotting  paper  and  for  roofing  boards. 
F'>r  these  purposes  old  material  that  had  been  used  for 
-tuffing  cushions  or  the  like,  would  be  suitable,  or,  if  raw 
kap'k  wen  need,  the  costly  treatment  necessary  for  the 
removal  of  fragments  of  seed  husks  might  be  dispensed 
with.— A.  S. 


Vulcanised  fibre  ;  Manufacture  of a  product  resembling — ■ — . 
F.    Ahrens.    Papierfabrikant,    1913,   11,    1414—1417. 

Boiled  cotton  or  linen  rags  are  beaten  in  presence  of 
■udilUU  carbonate  to  a  long-fibred  half-stuff.     The  pulp  is 
drained  and  washed  in  centrifugal  machines,  in  which  also 
the  fehort-beaten   fibre-fragments  are   eliminated.       The 
htuff  Is  mixed  with  a  dilute  solution  of  zinc  chloride  and 
formed  into  boards  of  spongy  texture.     Single  boards  are 
laid  flat  in  stoneware  trays,  covered  with  a  concentrated 
solution  of  zinc  chloride  and  allowed  to  remain  protected 
from  the  air  for  some  hours.     The  excess  of  liquid  is  drained 
off  and  the  surface  of  the  sheet  is  strewn  with  a  layer  of 
finely  powdered,  fund  zinc  chlorid-,   Beveral   mm.  thick, 
When  the  powder  ha-  involved  the  action  can  be  accel- 
erate d  by  slight  and  uniform  heating  in  an  electrically 
h<at<  d  oven,  in  which  the  temperature  at  all  points  can  be 
..trolled.     At  fir.-t  the  temperature  must  qoI 
.,  but  after  an  hour  it  may  be  raised  to  00° — 
'■'<  0.     The   board  becomes  vitreous  and  smooth.     The 
ls  removed,  the  board  allowed  to  cool  and  absorb 
•  from  the  ah*,  and  the  ly<-  pouri  d  off  and  replaoed 
I  gradually  hardens  and  is  allowed  to 
dra.  intinm  d  in  a  tank  of 

water  in  which  the  sheet  is  impended  on  lead-covered 
win  d  in  running  water.    The  sheet 

i<d  -lowly  at  80°— 100*  C,  if  neceeeary  with  the  help 
of  a  veemtm.  i»  b  finally  pn  ed  Sal  and  eon  titutee 
apt  bichif  pale  yellow  in  oolour,  fairly  tran  parent 

--    of    J    (  n,  ill    |*he   prop  • 

d  fibre.    'I  be  zinc  chloride  is  recover*  d 
I  10  per  cent,  and  the  fine  partiolee  of   fibre 
from  the  oentrifugw  machines  are  collected  in  filter-presses 
and  UMifl  ait  a  fifing  for  niloanite  good  .     .1.  I-.  B. 

fot  manufacture  of . 

v  nbl.  Papierfab.,  1913.  44,  4482 
M 

the  action  of  the  sulphuric  acid  in   Efi 

be  production  oi    ugai  would 


amount  to  10 — 17  per  oent.  of  the  wood,  or  even  more, 
whereas  in  the  sulphite  process  it  is  never  more  than  7  per 
cent.  Consequently  the  yield  of  cellulose  by  the  new 
process  would  be  lower  and  in  quality  it  would  partake 
of  the  nature  of  hydrocellulose.  The  consumption  of 
steam  in  the  digestion  would  be  four  times  as  great  as  in 
the  digestion  by  the  sulphite  process.  The  total  time 
occupied  in  the  digestion  and  the  cycle  of  attendant 
operations  would  be  27  hours,  as  against  14 — 20  hours  by 
the  sulphite  process.  Taking  the  costs  of  materials 
and  steam  per  ton  of  unbleached  cellulose,  Konig's  process 
would  require  an  expenditure  of  £12,  including  costs  of 
evaporation  and  recovery,  from  which  must,  be  deducted 
£3  17s.  for  the  value  of  useful  by-products  (resin,  tannin 
and  fodder-material)  recovered,  whilst  the  similar  costs 
of  the  sulphite  process,  without  recovery,  would  work  out 
at  £5  10s.  per  ton.— J.  F.  B. 


Viscose ;     Commercial    manufacture    of  • 


-.     Pulp    and 
Paper  Mag.     Chem.  Trade  "J.,  Dec.  i3,  1913.     [T.R.] 

Chemical  pulp  used  for  making  viscose  must  be  as  pure 
as  possible,  have  a  small  percentage  of  ash,  and  contain 
but  few  constituents  soluble  in  soda  lye  (wood-gums). 
Over-bleached  pulp  is  injurious  owing  to  its  content  of 
oxy-cellulose,  and,  on  the  other  hand,  pulp  bleached 
too  little  cannot  be  employed.  The  boards  are  first  cut 
into  suitable  pieces  and  slightly  dried,  and  then  weighed 
otit  in  wire  baskets  and  suspended  in  large  iron  tanks 
filled  with  soda  lye,  the  duration  of  the  treatment  varying 
from  20  minutes  to  6  hours,  according  to  the  nature 
of  the  pulp.  Excess  of  soda  lye  is  removed  by  hj'draulic 
pressure  or,  preferably,  by  a  centrifuge,  after  which 
the  pulp  must  be  rather  more  than  three  times  its  original 
weight.  It  then  passes  through  kneading  machines, 
which  furnish  a  crumbly  loose  mass,  which  is  left  for 
some  time,  precautions  being  taken  that  certain  tem- 
perature limits  are  not  exceeded,  that  the  board  may 
remain  moist,  and  the  percentage  of  sodium  carbonate 
may  not  rise  too  high.  For  the  conversion  of  the  alkali 
cellulose  into  the  xanthate,  a  simple  rotating  drum  is 
used,  in  which  the  material  is  thoroughly  mixed  with 
30  per  cent,  to  33  per  cent,  of  carbon  bisulphide.  The 
process  is  stopped  when  the  product  has  a  fight-yellow 
colour  and  a  certain  rise  of  temperature  has  been  reached, 
and  before  the  initially  loose  mass  becomes  lumpy.  The 
finished  xanthate  is  dissolved  in  condensation  water  or 
distilled  water  containing  some  soda  lye,  a  large  admixture 
of  which  diminishes  the  viscosity.  The  principal  pre- 
cipitation agents  are  sodium  bisulphate,  ammonium 
sulphate  mixed  with  glucose,  and  thiosulphate. 

Report  of  the.  Departmental  Committee  on  celluloid.     [C<\. 
7158.]     Price  3d.     [T.R.] 

The  Committee  considers  that  the  necessity  has  not 
ii  en  for  making  regulations  with  regard  to  the  storage 
of  celluloid  in  shops,  nor  do  thoy  think  it  necessary  that 
manufacturers  should  be  required  to  mark  all  packages 
containing  articles  into  the  composition  of  which  celluloid 
enters.  They  recommend,  however,  that  occupiers  of 
wholesale  shops  and  warehouses  in  which  more  than 
5  cwt.  of  celluloid  are  stored  should  be  required  to  register 
the  premises  with  the  local  authorities,  who  should  be 
re  ponsible  for  enforcing  certain  regulations  which  the 
eoiiimifteo  propose.  Dealing  with  the  regulations  relating 
to  public,  cinematograph  exhibitions,  the  Committe< 
remarks  that  under  the  present  law  it  is  diffioult  to  obtain 
relief  even  for  a  film  which  is  not  composed  of  celluloid 
owing  to  the  difficulties  connected  with  the  interpretation 
of  the  word  "inflammable."  Some  films  brought  to 
the  notice  of  the  Committee  did  not  contain  nitro-ceuulose, 
and  were  not  easily  ignited,  and  in  such  eases  regulations 
might  properly  be  relaxed. 

Dr.  Dobbies  report  on  the  composition  and  properties 
of  celluloiri  and  celluloid  Bubstitub  ammarised  a* 

follows  : — 

Different    specimens    of    celluloid    exhibit     e«,i,   i <  I •  i  :•>,'. - 
differences    in    their    stability    to    heat,    h\i\    all    eellnloid 

decomposes  at  a  comparatively  low  tempera!  ore.     Ignition 
ordecompo  ition  may  result  from  exposure  to  ti  mp  ratures 
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which  are  not  specially  dangerous  in  the  case  of  ordinary 
combustible  materials,  and  which  may  sometimes  be 
attained  in  storage  and  use.  Film  celluloid  ignites  more 
readily  than  ordinary  celluloid.  The  sudden  decom- 
position of  celluloid  is  accompanied  by  the  evolution  of  a 
considerable  amount  of  heat  and  the  emission  of  large 
volumes  of  poisonous  and  inflammable  gases  which  readily 
ignite,  and  may,  when  mixed  with  air,  give  rise  to  an 
explosion.  Celluloid  bums  much  more  rapidly  than 
ordinary  combustible  material,  and  continues  to  burn 
in  the  absence  of  air.  The  best  means  of  extinguishing 
burning  celluloid  is  the  application  of  water.  There 
appears  to  be  no  definite  relation  between  chemical  com- 
position and  stability  to  heat,  but  celluloid  containing 
mineral  pigment  is  more  stable,  generally  speaking, 
than  transparent  celluloid.  A  considerable  proportion 
of  the  cheap  celluloid  articles  sold  in  London  and  the 
provinces  is  of  low  stability  to  heat.  The  same  observa- 
tion applies  to  a  number  of  specimens  of  sheet  celluloid 
from  a  continental  comb-producing  district.  Celluloid 
of  good  quality  does  not  seriously  deteriorate  when  kept 
from  20  to  35  years,  nor  when  stored  for  some  months 
even  at  a  tropical  temperature. 

Patexts. 
X  on-conducting  material  and  process  of  making  same 


Sulphite  towers  ;   Process  of  recovering  escaping  acid  gases 

from .     J.    A.    de    Cew,    Montreal,    Canada.     U.S. 

Pat.  1,077,243,  Oct.  28,  1913. 

The  escaping  gases  from  the  manufacture  of  sulphite 
liquor  are  passed  successively  through  chambers  con- 
taining moistened  limestone  and  moistened  calcined 
magnesite,  preferably  in  lump  form. — F.  Soon. 

Sulphite  pulp  spent  lyes  ;    Process  for  purifying  and  con- 
centrating  .     L.  Brunet.     Fr.  Pat.  459,069,  Aug.  24, 

1912.  h 

The  lyes  are  sprayed  into  the  top  of  a  tower  up  which  a 
current  of  heated  air  is  passed.  The  sulphurous  acid 
compounds  are  thus  oxidised  and  the  lye  is  concent  rati  d 
by  evaporation,  Issuing  at  the  bottom  of  the  tower  as  a 
thick  liquid  containing  calcium  sulphate  in  suspension. 

"  F.  B. 


T.  B.  Parkison,  Muncie,  Ind.,  Assignor  to  Union  Fibre 
Co.,  Winona,  Minn.    U.S.  Pat.  1,078,307,  Nov.  11,  1913. 

Mineral  wool  is  coated,  during  its  manufacture,  with  a 
hydrocarbon  oil  by  exposing  it  to  the  smoke  of  burning 
petroleum.  The  treated  wool  is  combined  with  a  fibre 
stronger  than  itself,  e.g.,  flax  fibre,  a  binder,  e.g.,  paper 
pulp,  and  a  waterproofing  liquid. — J.  F.  B. 


"Artificial  ivool"  ;    Process  of  manufacture  of .     C. 

Villedieu,    F.    Lebert    and    A.    Coumbarv.     Fr.    Pat. 
459,406,  Sept.  4,  1912. 

Vegetable  fibres,  e.g.,  jute  or  preferably  Senegal  hemp 
("dha"),  are  steep3d  in  a  cold  solution  of  caustic  soda 
containing  from  10  to  28  per  cent.  NaOH,  to  which  are  also 
added  2 — 5  per  cent,  of  sodium  peroxide  and  1  per  cent, 
of  "soluble  oil."  The  modified  fibre  is  then  acidified, 
washed,  dried  and  carded  for  the  production  of  textiles, 
either  alone  or  in  conjunction  with  wool. — J.  F.  B. 

Celluloid,  etc.,  for  receiving  prints,  drawings,  etc.  ;  Prepara- 
tion of  sheets  of  — — .  F.  R.  Miller  and  The  Millergraph 
Co.,  Brooklyn,  N.Y.,  U.S.A.  Eng.  Pat.  25,256,  Nov.  4, 
1912. 

Sheets  of  celluloid  or  other  plastic  material  are  first 
roughened  by  a  moulding  process  producing  dots,  stipples, 
lines  or  a  combination  of  these.  The  coarsely  roughened 
surface  is  then  re-roughened  with  a  finer  grain  by  abrasion, 
for  instance  by  means  of  a  sand-blast. — J.  F.  B. 

Cellulose  articles,  particularly  threads  and  films  from  viscose  ; 

Manufacture  of .      F.  Steimmkr.      Fr.  Pat.  458,979, 

June  9,  1913.     Under  Int.  Conv.,  Feb.  15,  1913. 

The  viscose  is  coagulated  in  solutions  of  neutral  metallic 
salts,  e.g.  sodium  chloride,  sodium  sulphate,  magnesium 
chloride  or  calcium  chloride,  to  which  is  added  a  certain 
proportion  of  an  ammonium  salt.  A  concentrated 
solution  of  common  salt  containing  10  per  cent,  of  ammon- 
ium sulphate  is  suitable.  Reducing  substances,  oxidising 
agents  or  organic  compounds  such  as  glycerin,  may  also 
be  added.— J.  F.  B. 


Plastic  and  elastic  compositions,  threads,  films,  coatings,  etc. 

■  [cellulose  ethers]  ;    Process  of  manufactun    of .      L. 

Lilienfeld.     Fr.  Pat.  459,972,  March  11,    1913.     Under 

Int.  Conv.,  March  16,  1912. 
ALKYL  ethers  of  cellulose  or  its  derivatives  (see  this  J., 
1913,  420)  are  employed,  either  alone  or  in  conjunction 
with  other  Bubstances,  for  the  manufacture  of  plastic 
compositions,  etc.  Various  types  of  these  ethers  exist, 
some  soluble  in  water  and  some  soluble  in  organic  media, 
and  appropriate  mixtures  are  made  according  to  t In- 
solubility of  the  components. — J.  P.  B. 


Waste  printed  paper  ;   Process  for  removing  ink  from . 

C.  Kurtz-Haehnle.     Fr.  Pat.  459,300,  June  17,  1913. 

The  paper  is  steeped  in  an  alkaline  liquid,  lightly  pressed, 
disintegrated  with  the  addition  of  water  by  agitation  or 
centrifugal  action,  avoiding  all  pressure,  and  then  passed 
through  a  trough,  similar  to  a  sand-table,  but  provided  with 
skimming-laths  at  the  top  in  addition  to  the  usual  settling- 
lathft  at  the  bottom.  The  liberated  printing  ink  which 
rises  to  the  top  is  skimmed  off  and  the  purified  pulp  is 
further  washed,  if  necessary,  by  spraying  with  water  on  an 
endless  sieve  with  circular  motion. — J.  F.  B. 


Viscose  ;   Manufacture  of  threads,  films,  ribbons,  strips  and 

the  like  from -.     Chem.  Fabr.  von  Heyden  Akt.-Ges., 

Radebeul,  Saxony.  Eng.  Pat.  2(1.472,  Nov.  18,  1912. 
Under  Int.  Conv.,  July  8,  1912. 

See  Fr.  Pat.  446,449  of  1912  ;  this  J.,  1913,  133.— T.  F.  B. 

Viscose;     Process   for    the    precipitation    of for    the 

purpose  of  obtaining  threads  of  artificial  silk,  fifau,  and 
other  objects  of  regenerated  cellulose.  L.  Leduc,  Couture 
St.  Germain,  and  H.  M.Jacquemin,  Maransart,  Belgium. 
Eng.  Pat.  3169,  Feb.  6,  1913. 

See  Fr.  Pat.  454,061  of  1913  ;  this  J.,  1913,  865.— T.  F.  B. 

Cellulose    [ester]    composition.     G.    Koller,    Forest    Gate. 
U.S.  Pat.  1,079,773,  Nov.  25,   1913. 

See  Eng.  Pat.  4744  of  1911  ;  this  J.,  1912,  328.—  T.  P.  B. 

Producing   a  fertiliser  from   Sulpkite-CtUulose    loaste    I. 
Gor.  Pat.  265,689.     Sa    XVI. 

Obtaining  fermentable  glucose  and  ethyl  alcohol  from  sawdust, 
peal,  and  similar  cellulosic  materials.      Fr.   Pat.    1" 
See  XVIII. 
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HypochloriU    solution*;     The    Mooching    action    of 


8.  H.  Biggins.    Chem.  Boo.  Proa,  1913,  29.  302—303. 

Bleaching  powder  solution  to  which  an  exoass  of  borio 

acid  has  been  added  has  very  energetic  bkachingprop 
because  the  boric  acid  mi  rely  liberates  hypoohJonra 
from  the  hypochlorite,  whereas  an  excess  of  hydrochloric 
acid  produces  free  chlorine  and  s  solution  of  tvtj  weak 
bleaching  properties.     If,  however,  oakium  carbonate  be 
added  to  the  latter    solution,   hypoohlorous  acid   is  re- 
generated, and  the  bleaching  properties  are  reston  d.     The 
addition  of  hydroxides  to  hypochlorite  solutions  op] 
tin-  hydrolysis  of  the  h\  poohlorite,  and  retards  the  b 
ing action,  whereas  the  addition  of  small  quantities oi  a<  ids, 
assists  the  hydrolysis  and  stimulates  the  bleaching  action  ; 
1 1 , .  ,  ii.  i 1  on  the  bleaching  properties  of  the  volution  i-  due 
to  the  active  ma   i  of  the/re*   hypoohlorous  acid  pi 
being  in  tb<  < dm  i  d  and  in  thi  otl. 
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Kvi.ii  in  the  pioaonoc  oJ  ■  large  excess  of  hydroxides  fehe 
solutions  have  ■  small  bleaching  effect,  which  is  probably 
doe  t.>  a  small  amount  of  hypoehlorous  aeid  being  still 
present  La  solution  in  spite  of  the  opposition  of  the  hydroxide 
to    the  hydrolysis  of  tbfl  metallic  hypochlorite.     All   the 

riments  jniint  to  the  conclusion  that  hypochlorite 
solutions  owe  their  bleaching  properties  entirely  to  the 
fnt-  hypoehlorous  acid  present  in  solution.  Sometimes 
there  is  a  Beoondary  reaction  between  the  hypoehlorous 
Mad  and  any  neutral  chloride  present,  producing  nascent 
chlorine  oi  energetic  bleaching  properties  (this  J.,   1912, 

.  hut  the  main  action  is  one  of  direct  oxidation  by  the 
hypoehlorous  acid.  During  the  bleaching  action,  chlorides 
are  produced  by  the  reduction  of  the  hypochlorites,  but  the 
stimulating  effect  of  chlorides  thus  produced  on  the  bleach- 

iction  is  negligible. 

Patents 

TexHk  fibres  of  animal  origin  ;   Process  of  degrcasing  und 

scouring .     P.  Yindfier.     Fr.  Pat.  459,51(5,  Sept.  6, 

1912. 

The  tibres  arc  treated  in  a  birth  containing  alkali  sulphides, 
principally  sodium  sulphide,  the  free  alkali  of  which  is 
neutralised  by  soap,  sodium  carbonate,  oleic  acid,  glucose 
or  other  suitable  substance.  A  bath  for  the  treatment 
nappe  silk  is  composed  of  sodium  sulphide,  300-^400 
grins.,  soap,  4 — 5  kilos.,  sodium  carbonate,  4 — 5  kilos., 
water,  800 — 1000  litres.  The  treatment  is  preferably 
carried  out  in  a  perforated  drum,  the  interior  of  which 
(added  with  spikes  which  lift  the  material  out  of  the 
solution.  The  drum  revolves  in  a  closed  casing  and  its 
direction  of  rotation  is  reversed  at  intervals. — J.  F.  B. 


Shad'*  [dtct  loped]  on  the  fibre  ;   Production  of .  J.  Y. 

Johnson,    London.     From    Badische    Anihn    u.  Soda 

F.il.rik.    Ludwigshafen,    Germany.     Eng.     Pat.  (i796. 
■h  19,  1913. 

I  -hades  which  can  be   discharged  are  produced  by 

padding  the  fibre  with  the  condensation  product  of  acetone 

with        1.8-naphthalenediamine-4-sulphonic      acid      and 

developing     with     an     unsulphonated     diazo-compound. 

El  -'.  Pat.  12.819  of  1900;   this  J.,  1901,  708.) 

— J.  B. 

Dyeing  machdme.      I.   Hnssong,  Camden,  N.J.     U.S.  Pat. 
1,079,247,  Nov.   18,  1913. 

A  HYF.-WT  i<  divided  by  a  vertical  partition,  which  does 
not  extend  to  the  top  and  bottom  of  the  vat,  into  a  dyeing 
chamb<  r  and  a  circulating  chamber.  Circulation  is 
by  n  horizontal  shaft  with  reversible  drive  carrying 
two  rtrcnlsting  winds  which  are  fitted  into  openings  in  a 
partition  dividing  the  circulating  chamber  into  an  upper 
and  ■  lower  section. — J.  B. 
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touring  matters .    3.  Y.  Johnson,  London. 

From  BacBschf  Anihn  und  Soda  Kabrik,  Ludwigshafen 
Rhine,  Germany.     Eng.  Pat.  23,456,  Oct.  14,  1912. 

8xxFr.  I  Ho   1  tl.'i;  this  J.,  1913,  1007.—  T.  F.  B. 

■M   fim         B       I    BoUiday  and   Sons,   Ltd., 
i  rnrner,  and  H.  Dean,  BuddersnekL     Eng.  Pat.  4541, 
t   Feb.  tt,  1913. 

oi  1013  ;  this  J.,  1913,  940.—  T.  F.  B. 

me.     J.  Liddle,  Glasgow.      From  Tin    I' 
Machine    Co.,    Cleveland,    U.S.A.     Eng.    Pat. 
pril  ft,  1913. 

•  of  April  5, 1913,  to  Fr.  Pat.  136,936  oi  1911; 

•  I      I    I  .  B. 

trifugal  ■  for  cleaneing  liquids.     Bog.     J';it 

I 


Alkali  haloids  ;  Solubilities  of - 
and  iso-amyl  alcohols.  W. 
Bissett.     ('hem.   Soc.   Trans 


E. 


in  methyl,  ethyl,  propyl, 
S.    Turner   and   C.    C. 


1913,  103,  1904—1910. 

The  authors'  results,  together  with  those  of  some  previous 
workers  for  solubility  in  water,  are  shown  in  the  following 
table,  the  figures  representing  grams  of  the  anhydrous 
salt  dissolved  bv  100  grms.  of  the  solvent  at  25°  C. : — 


Solvents. 

Substance. 

Water. 

Methyl 
alcohol. 

Ethyl 
alcohol. 

Propyl 
alcohol. 

Iso-amyl 
alcohol. 

LiCl 

Lil 

NaCl 

Kal   

KCl   

KBr 

KI 

RbCl 

83-37 
168-5 

36-05 
184-5 

39-90 

67-75 
148-3 

94-35 

42-36 
343-4 

1-31 
90-35 

0-53 

2-17 
18-04 

1-41 

25-83 
250-8 
0-065 
46-02 
0-022 
0-142 
2-16 
0-078 

16-22 
47-52 
0-012 
28-22 
0-004 
0-035 
0-43 
0-015 

9-03 
112-5 
0-002 
16-30 
0-0008 
0-003 
0-098 
0-0025 

l'tur**solornam*.niM>'}l»iih'rb.rl.l.i,,;.      Fr.  P  L07O 
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In  four  cases  the  solid  phase  at  25°  C.  is  not  the  anhydrous  salt 
but  LiCLHjjO,  LiI,3H20,  NaI,3H20  and  Lil,4C,H7OH 
respectively.  The  solubility  curve  for  lithium  chlorid  e  in 
ethyl  alcohol  from  0°  to  60°  C.  is  given.  At  temperatures 
up  "to  17-4°  C.  the  solid  phase  consists  of  LiCI,4C,H  BOH  ; 
at  higher  temperatures  of  the  anhydrous  salt. — A.  S. 

Potash   works   effluents.     II.     P.    Rohland.     Chem.-Zeit., 
1913,  37,  1448.     (See  also  this  J.,  1912,   1029.) 

The  replacement  of  magnesium  in  potash  works  effluents 
by  calcium  can  be  accomplished  by  treating  the  effluent 
with  a  lime  silicate  such  as  cement.  Natural  silicates  act 
more  slowly.  The  process  is  advantageous  in  that  the 
lime  is  more  valuable  than  the  magnesia  for  agricultura  1 
purposes,  and  the  water  is  more  easily  softened  when  i  t 
does  not  contain  magnesium  chloride.  Another  metho  d 
of  treatment  is  to  add  soda  ash  and  mix  the  precipitated 
magnesium  carbonate  with  brown  coal.  The  product  is 
sold  as  "  Humus  magnesia  "  for  manurial  purposes,  but  its 
value  is  doubtful.  The  various  methods  of  using  the 
magnesium  chloride  for  industrial  purposes,  e.g.  for  building 
•material  ("  tekton  "),  artificial  wood,  the  spraying  of  dusty 
roads,  or  the  preparation  of  magnesium  have  not  found 
great  application.  It  is  probable  however  that,  suitably 
diluted,  the  effluent  is  not  so  harmful  to  the  fishery 
industry  as  other  industrial  effluents. — W.  H.  P. 

Periodate  in  presence  of  iodate  and  iodide  ;  Determination  of 

.     E.    Midler   and   G.    Wegclin.     Z.    anal.    Chcm., 

1913,  52,  755—759. 

The  method  is  similar  in  principle  to  that  of  Miiller  and 
Jacob  (this  J.,  1913,  866),  but  borax  and  boric  acid  are 
employed  in  the  place  of  bicarbonate  ;  in  the  presence  of 
much  caustic  alkali  the  process  is  thus  rendered  more 
expeditious.  An  aliquot  part  of  the  solution  is  treated  with 
dilute  sulphuric  acid  and  potassium  iodide,  then  with  borax 
solution  (until  no  longer  acid  to  Congo  paper),  and  the 
liberated  iodine  is  titrated  with  N/10  arsenious  acid.  This 
jives  the  total  iodate  and  periodate  oxygen.  A  second 
portion  is  mixed  with  borax  and  boric  acid  (sufficient  to 
prevent  the  reddening  of  phenolphthalein),  potassium 
iodide  is  added,  and  the  solution  titrated  with  aisenious 
acid  ;  one-fourth  of  the  periodate  oxygen  is  thus  indicated. 
Or,  the  determination  may  be  made  on  a  single  portion 
of  the  solution  by  treating  with  20  c.c.  of  saturated  borax 
solution  containing  about  0-5  grm.  of  boric  acid,  adding 
2  grms.  of  potassium  iodide,  and  titraling  with  N/10 
onion  aoM;  then  adding  dilute  sulphuric  acid  (until 
..-id  to  Congo  paper),  neutralising  again  with  borax,  and 
OHM  Bore  titrating  with  arsenious  acid  ;  if  a  and  b  <■<■■ 
of  .v/10  arsenious  add  be  used  in  the  respective  titrations, 
4a  o.o.  corresponds  to  tin-  periodate  and  (b — 3a)  c.o. 
i.,  the  iodat.-  oxygen.— P.  Sony, 
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Radium-barium     salts ;      "  Fractional    adsorption  "     and 

"fractional  deadsorption  "  of by  colloidal  hydrated 

manganese    dioxide.     E.    Ebler    and    W.    Bender.     Z. 
anorg.  Chem.,  1913,  84.  77—91. 

The  use  of  manganese  dioxide  as  absorbent  for  radium- 
barium  salts  (see  this  J.,  1911,  1280,  1380  ;  1912,  874  ; 
1913,  656)  has  numerous  advantages.  Fractionation  and 
consequent  increase  of  the  radium  content  of  the  fractions 
take  place  during  adsorption  even  in  presence  of  005  N 
hydrochloric  acid.  Not  more  than  one  hour's  shaking  is 
necessary.  If  the  dioxide  is  dissolved  in  hot  hydro- 
chloric acid  and  gaseous  hydrogen  chloride  passed  into 
the  solution,  there  are  two  further  "  enriching  processes," 
first  the  solution  of  the  adsorption  compound  which  can 
be  done  fractionally  and  second  the  precipitation  of  the 
radium  barium  chloride  with  hydrogen  chloride,  in  which 
the  radium  is  much  more  completely  precipitated  than  the 
barium.  It  is  also  possible  to  "  deadsorb  "  electro- 
lytically  and  in  this  case  also  fractionation  takes  place,  in 
fact  the  raelium  barium  chloride  solution  might  be  made 
the  anolyte  in  a  cell  containing  a  layer  of  freshly  pre- 
cipitated dioxide  between  the  anolyte  and  the  eatholyte. 
On  passing  current  through  such  a  cell  fractionation  woulel 
take  place  in  the  course  of  the  electrolysis.  The  authors' 
experiments  were  carried  out  with  precipitates  obtained 
from  permanganate  with  manganese  chloride  or  with 
methyl  alcohol.  The  principal  advantage  of  manganese 
dioxide  over  silicic  acid  is  the  ease  with  which  the 
deadsorption  is  carried  out  and  the  fact  that  it  can  be  done 
fractionally.— W.  H.  P. 

Zirconium  hypophosphite,  a  photosensitive  salt.     0.  Ha  user 
and  H.  Herzfeld.     Z.  anorg.  Chem.,  1913,  84,  92—94. 

The  hypophosphite  is  obtained  by  adding  hypophos- 
phorous  acid  to  zirconium  nitrate.  The  amorphous 
precipitate  at  first  formeel  rcdissolves  in  excess  of  the  aciel 
On  adding  much  alcohol  a  colourless  crystalline  precipitate 
separates,  which  when  dried  over  calcium  chloride,  has 
the  composition,  Zr(H2P02)4.  In  direct  sunlight  the 
hypophosphite  becomes  deep  violet.  Microscopic  examin- 
ation of  the  coloured  crystals  shows  no  evidence  of  elccom- 
position. — W.  H.  P. 


Oxide. 

5i.pt.,  °C. 

Number  of 
determinations. 

Average 
deviation. 

Lime     

2800 
2572 
2050 
1990 

6 
5 
8 
5 

13° 
3° 

Alumina   

Chromic  oxide    . . 

4° 

— W.  H.  P. 

Cyanamidc  ;    The  polymerisation  of  .     G.   F.  Mori  ell 

and  P.  Burgen.     Chem.  Soc.  Proc,  1913,  29,  300—301. 

In  the  case  of  pure  cyanamidc,  about  10  per  cent,  poly- 
merised in  6  months.  In  aqueous  solution,  even  at 
elevated  temperatures,  the  reaction  proceeded  but  slowly, 
many  hours'  heating  at  100°  C.  being  required  to  compl*  to 
it.  In  solution  in  absolute  alcohol  the  reaction- velocity 
was  further  reduced.  The  influence  of  aciels  and  bases, 
such  as  sulphuric  acid,  ammonia,  and  sodium  hydroxide, 
was  in  the  direction  of  a  marked  acceleration  of  the  change, 
very  small  quantities  reducing  the  period  of  half-obange 
in  aqueous  solution  at  100°  C.  from  about  twelvr  hours  to  as 


many  minutes.  The  author  further  stated  that  the  method 
found  most  satisfactory  for  isolating  cyanamidc  from  it- 
sodium  salt  was  to  neutralise  a  well-cooled  concentrated 
aqueous  solution  of  the  latter  with  oxalic  acid.  The  pre- 
cipitated sodium  oxalate  was  filtered  off,  and  the  filtrate 
evaporated  almost  to  dryness  in  a  vacuum.  From  this 
residue  the  cyanamidc  was  extracted  with  ether,  in  which 
other  substances  present  were  insoluble.  It  was  finally 
purificd  by  recrystallisation  from  the  same  solvent. 


Reaction  for  boric  acid  or  methyl  alcohol.     Picszczek. 

XXIII. 

Patents. 


See 


Lead  chamber  for  tlie.  manufacture  of  sulphuric  acid.     T. 
Kalinowsky.     Ger.  Pat.  265,640,  Aug.  25,  1912. 

The  chamber  is  contracted  at  one  part,  and  in  the  con- 
tracted portion,  a  lattice-work  partition  or  the  like  i» 
inserted,  over  which  water,  dilute  acid,  or  nitrous  vitriol 
is  caused  to  trickle.  The  inclined  walls  and  roof  con- 
necting the  contracted  part  with  the  other  parts  of  the 
chamber  are  so  shaped  that  no  "  dead  "  corners  or  spaces 
are  formed. — A.  S. 

Sulphuric   acid;     Process  for   the    concentration   of - 


Refractory  oxides  ;  Melting  points  of  some  — — .  C.  W. 
Kanolt,  J.  Franklin  Inst.,  1913,  176,  587—588. 
(See  also  this  J.,  1912,  817.) 

The  oxides  were  melted  in  a  graphite  resistance  furnace, 
using  a  Morse  optical  pyrometer  for  measuring  the  tempera- 
ture. Smoke  was  avoided  by  use  of  a  high  vacuum  or  by 
a  gentle  current  of  an  inert  gas  (hydrogen).  Magnesia 
and  alumina  were  melted  in  graphite  crucibles,  alumina, 
lime,  and  chromic  oxide  in  a  tungsten  vessel.  Lime  was 
also  made  into  tubes  which  were  supported  by  the  upper 
end  in  the  cooler  part  of  the  furnace.  The  results  were  as 
follows  : — 


Norsk  Hydro-Elektrisk  Kvaelstofaktieselskab.  Fr.  Pat. 
459,092,  June  11, 1913.      Under  Int.  Conv.,  Oct.  26, 1912. 

Sulphuric  acid  circulates  from  a  heater  through  a  tower, 
in  which  it  meets  a  current  of  heated  air  or  other  ga 
anel  back  to  the  heater  again.  Using  a  series  of  such 
combinations  of  heaters  and  towers,  it  may  be  preferable 
to  pass  the  liquor  from  the  first  tower  to  the  second  heater, 
and  so  on,  the  concentration  being  progressively  increased 
to  a  desired  limit  in  each  apparatus. — O.  R. 

Ammonia  from  gaseous  mixtures  containing  it ;  Process  for 

extracting- -.     Badische    Anilin    und    Soda    Fabrik. 

Fr.  Pat.  458,951,  June  7,  1913.  Under  Int.  Conv., 
Aug.  6,  1912. 

Compressed  gases  containing  ammonia  (as  obtained,  for 
instance,  in  the  synthetic  production  of  ammonia)  are 
passed,  in  the  same  direction  as  an  absorbing  liquid 
through  a  system  of  tubes  which  may  be  arranp  d  in  series 
and  supplied  respectively  with  solutions  of  ammonia 
of  progressively   Himiniafripg   concentration. — F.  Sodn. 

Ammonia  ;   Absorption  of .     J.  Y.  Johnson,  London. 

From  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen 
on  Rhine,  Germany.  Eng.  Pat>.  2.-..2G0,  Nov.  ».  1912, 
and  9654,  April  24,  1913. 

See  Fr.  Pat.  458,951  of  1913  ;  preceding.  The  absorption 
is  effected  under  a  presssure  exceeding  10  atmos.  ;  the  pro- 
cess may  be  carried  out  in  a  series  ejf  tube*  or  other  \< 
in  such  a  way  that  the  gases  and  absorbents  move  in 
opposite  directions  as  regards  the1  series  as  a  whole-,  but 
in  each  unit  of  the  se-rie-s  they  nie>ve-  in  the-  same  elirertion. 

— T.  F.  B. 

Alumina  mid  ammonia  ;  8imuUantoui  preparation  at  y 

_  by  the  iruiimi ni  ot  iilinn in ium  nitridt   i>>   mu 

containing  this  nitride.  W.  Ziaker.  ft".  Pat.  168,093, 
June  11,  1913.     Under  Int.  Cor.,  -Inn.   12,  1914 

Ai.r.MiNiuM  nitride-  or  a  mixture  containing  it  i^  boiled, 
successively    or    simultaneously,    anel   preferably    luulrr 
pressure,    with    an    alkaline-earth    oxide    Hid    •'    OQBI 
trated  solution  e>f  alkali  carbonate,  obtain  I 

ammonia  anel  a  solution  <>f  alkali  aluminate  from  irhiofa 
pun-  alumina  may  be  precipitated.-  -V.  SOD*. 

Sodium  hydrosulj.',iti   ,      Manufacture   of  i   an    thr 

expansion   of  ligmjiid  tulphurous   acid.      L.    1  >•    -  ituj- 
Fr.  Pat.  459,144,  Aug.  27,  1912. 
A  mixture  eif  water  .11, el  zinr  <lu-!   i>  treated  with  til" 
calculated  quantity  "f  liquefied  sulphur  eli<.\iel. .  to  that 
melon  takes  place  within  the  mixture,  und  thr  i>r"duct 
is  run  into  tin-  calculated  amount  of  ai  ition 

of  ■odium  hydroxid  .  uti<>n  >•!  rery  n 

n  2 
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sodium  hvdrosulplntc  is  obtained,  in  approximately 
theoretical  yield,  together  with  a  precipitate  of  slightly 
hvdratcd  zinc  oxide,  in  a  condition  very  favourable  tor 
filtration.  A  little  sodium  carbonate  or  other  suitable 
precipitant  may  be  added  to  ensure  complete  elimination 
of  the  zinc. — V.  SODH. 

mm    sulphate;     Concentration    of .    E.    Bohon. 

Fr.  Pat.  469,965,  Aug.  31,  1912. 
Crioe  barium  Milphatc  i>  treated  with  dilute  sulphuric 
acid,    whereby   soluble    impurities    (iron    oxide,    alumina, 
and    magnesium    carbonate)    are    removed    and    barium 
carbonate   is   converted   into  sulphate.     Moreover,  in  t he 

.rat  ion  of  the  specifically  heavier  barium  sulphate  from 
the  lighter  silica,  etc.,  sulphuric  acid  is  claimed  to  be 
more  economical  than  hydrochloric  acid  and  to  give  a 
superior  product. — F.  Sod>\ 

Zinc  sulphite,  sulphide,  oxide,  and  a  mixture  of  the  first 
tu-o  products;  Process  and  apparatus  for  the  manu- 
facture of .     P.  Ferrere.     Fr.  Pat.  459,371,  Sept.  3, 

1912. 
Zinc  sulphate  or  chloride  solution  is  decomposed  by 
calcium  oxychloride,  3CaO,CaCl2,  in  the  presence  of 
an  excess  of  sulphurous  aoid,  and,  after  filtering  oh 
calcium  sulphate  and  expelling  sulphur  dioxide,  the 
precipitated  zinc  sulphite  is  converted  into  oxide  by 
calcination  or  is  decomposed,  wholly  or  partially,  by 
hydrogen  sulphide,  so  as  to  give  zinc  sulphide  or  a  mixture 
of  this  and  sulphite  yielding,  on  ignition,  an  intimate 
mixture  of  sulphide  and  oxide  for  use  as  a  pigment. 
Apparatus  of  a  continuous  type  is  described,  in  which 
the  reactions  are  effected  partly  in  columns  and  partly 
in  vessi  Is  fitted  with  stirrers,  the  residual  sulphur  dioxide 
and  calcium  chloride  solution  being  constantly  returned 
into  the  system. — F.  Sodn. 

Iron  in  solution  ;   Process  for  the  oxidation  and  separation 

of .     Bayerisohe  A.-G.  fur  Chcmische  und  Land- 

wirtschaftlich-Chemische  Fabrikate,  H.  Hackl,  and 
H.  Bunzel.  Fr.  Pat.  459,576,  June  23,  1913.  Under 
Int.  Conv.,  June  25,  1912. 
In  the  oxidation  of  ferrous  solutions  by  mean*  of  oxygen, 
air,  or  ozonised  air,  a  small  quantity  of  a  cuprous  compound 
u  added  to  act  as  an  oxygen-carrier.  For  the  treatment 
of  potable  or  industrial"  waters,  the  addition  of  a  bask 
copper  carbonate  is  recommended,  followed  by  filtration 
through  a  layer  of  calcium  carbonate. — 0.  R. 

Iron  ;      Precipitation     of from    solutions     containing 

iron  and  zinc.  A.  Ramen.  Ger.  Pat.  266,349,  July  31, 
1912. 

Am  is  blown  into  the  hot  solution,  and  an  alkaline-earth 
carbonate  is  added  gradually  and  progressively  as  the 
iron  i.-  oxidised,  so  that  the  iron  may  be  precipitated 
without  notable  precipitation  of  zinc. — A.  S. 

ytan'jannttA  .      I 're  juration    of from    aquexms  alkalis, 

manganese  oxygen  compounds  and  oxygen,  gases  contain- 
ing oxygen,  or  nctt  capable  of  yielding  oxygen, 
hy  heating  vnd'r  pri.ikure.      F.    Bergius   and   O.   Sackur. 

17,    -June    1,    1912. 

Tick  proem  i«  farrier]  oui  in  closed  vessels  under  such 
■  di»ion>  that  the  evaporation  ot  water  is  prevented. 

—A.  8. 

Hydrogen,  Manufacture  of- —  -and  apparatus  therefor. 
.r.   V.  London.     From    Badisohe  Anflin  and 

>.nk,  LudwiKshafen-on-Rhine,  Germany.     Enj 
SB,  1913. 

A  r  ma>H  i-  treated  alternately  with  bteam 

»nd  a  purified  reducing  gas,  both  of  which  arc  pre  heated 
in  rtSJBTi  the    n  act  ion    furna 

.      ;. radically  to  avoid   transference   of    heat   \>y  con 

duct  ion  ff.rn  these  to  the   furna'".    The  reducing 

lea-..  lion   furna''    is   burnt  with  oxygen  oi   ail 

in  the  r«g«i.  and  the  pfOCI       may  be  mad'    eon 

two  or  more  regenerators  with  s 


central  furnace,  and  passing  steam  and  gas  through  the 
system,  first  in  one  and  then  in  the  opposite  direction. 

— F.  Sodn. 

Hydrogen,  and  oxygen  by  the  electrolysis  of  water  ;  Apparatus 
for  the  industrial  production  of- — — .  L'Oxhydrique 
Francai<c.     Fr.  Pat.  459,967,  Sept.  21,  1912. 

The  diaphragm  of  each  element  is  composed  of  asbestos 
fabric,  which  is  nipped  between  two  wooden  frames 
fastened  together  by  means  of  wooden  screws ;  the 
frames  are  suitably  bond  so  as  to  provide  conduits  for 
the  evolved  gases  and  the  electrolyte.  The  electrodes 
are  composed  of  light  sheet  iron,  grooved  or  corrugated, 
so  as  to  possess  as  much  active  surface  as  possible,  and 
bored  in  places  corresponding  to  the  perforations  of  the 
diaphragm  frames.  The  electrodes  may  be  nickelled 
on  their  anode  sides,  and  their  edges  are  turned  over  for 
attachment  to  the  wood  frames.  The  apparatus  com- 
prises a  series  of  such  elements,  mounted  between  flanges, 
and  fitted  with  compressing,  regulating,  and  safety 
devices,  the  whole  being  perfectly  gas-tight  and  little 
subject  to  loss  of  heat  by  radiation. — O.  R. 

Sulphur  from  pyrites  ;    Process  for  the  extraction  of . 

W.  A.  Hall.     Fr.   Pat.  458,028,  July  26,   1912. 

A  modification  of  the  process  described  in  Fr.  Pat. 
455,905  of  1912  (this  J.,  1913,  943),  sulphur  being  extracted 
as  vapour,  in  a  single  operation,  by  employing  only  sufficient 
steam  to  prevent  loss  of  sulphur  as  sulphur  dioxide  and 
carbon  oxysulphide.  The  pyrites,  which  may  be  mixed 
with  a  small  proportion  of  lime  to  prevent  fusion,  is  agitated, 
and  a  slightly  increased  pressure  preferably  maintained 
within  the  furnace. — F.  Sodn. 

Radioactive  emanations  ;    Process  and  apparatus  for  the 

separation   of   rare   gases   containing from   natural 

gases.  Aerators,  Ltd.  Fr.  Pat.  459,081,  June  10, 
1913. 

Gases  (from  natural  springs  or  the  like)  are  compressed 
until  the  carbon  dioxide  is  liquefied,  the  liquid  carbon 
dioxide  and  rare  gases  are  allowed  to  expand  in  a  chamber 
terminating  in  a  series  of  porous  tubes,  in  which  solid 
carbon  dioxide  is  retained,  and  the  residual  gases,  con- 
taming  only  traces  of  carbon  dioxide,  arc  finally  passed 
through  a  series  of  TJ-tubes  containing  potassium 
carbonate  or  hydroxide. — O.  R. 

Concentrating  acid  such  as  nitric  acid  by  means  of  a  drying 

agent;   Process  of .     E.  Collett,  Assignor  to  Norsk 

Hydro-Elektrisk  Kvaelstofaktieselskab,  Ohristiania. 
U.S.  Pat.  1,079,541,  Nov.  25,  1913. 

See  Fr.  Pat.  450,448  of  1912  ;  this  J.,  1913,  600.— T.  F.  B. 

Gases   containing   sulphur  dioxide;    Purification   of ■. 

R.  Messel,  London,  Assignor  to  General  Chemical  Co., 
New  York.     U.S.  Pat.  1,078,937,  Nov.  18,  1913. 

SEEFr.  Pat.  414,387  of  1910  ;  this  J.,  1910,  1203.— T.  F.  B. 

Ammonia  and  other  compounds  containing  nitrogen  and 
hydrogen ;  Process  for  synthetically  preparing  — — . 
F.  Hlavati,  Vienna.     U.S.  Pat.  1,079,705,  Nov.  25,  1913. 

Si:k  Fr.  Pat.  453,207  of  1913  ;  this  J.,  1913,  791.    T.  F.  B. 

Hydrogen  ;    Process  for  lh<   production  of .     H.  Lane, 

Birmingham  Assignor  to  Internationale  Wasserstofl 
Akt.-Ges.,  Frankfort  -on-Maine,  Germany.  U.S.  Pat. 
1,078,686,  Nov.  18,  1913. 

Si. i.  ft".  Pat.  106,200  Of  1909  ;    this  .1.,  1910,  212.-    T.  F.  B. 

Sulphur  from  hydrogen  eulphicU  'mil  sulphui  dioxide  l 
Process  af  obtaining  W.    Fcld,   Lin/.,  Germany. 

US.  Pat.  1,079,291,'  Nov.  18,  1913. 

m.i.  l'i.  Pat. 482,000 oi  1911  ;  this.).,  1912,  12*.     T.  F.  B. 

Vitrov     o'uli  ;     Process  for   the   production   "f 
Torlej  and  0.  Matter.     Fr.  Pat.  469,380,  May  21.  1913. 

SsxEng.  Pat.  ll,828of  1913  \  this  J.,  1913,867.    O.K. 
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Recovering  escaping  acid  gases  from  sulphite  towers.     U.S. 
Pat.  1,077,243.     See  V. 

Quantitative  analysis  of  a  mixture  of  known  gases.    Fr  Pat. 
458,916.     See  XXIII. 


Vffl.— GLASS;    CERAMICS. 

Patents. 

Vitreous    materials;     Manvfacture    of   envelopes    of . 

The  British  Thomson-Houston  Co.,  Ltd.,  London. 
From  General  Electric  Co.,  Schenectady,  N.Y.,  U.S.A. 
Eng.  Pat.  18,300,  Aug.  8,  1912. 

An  envelope  of  vitreous  material  consisting  of  a  quartz 
section  and  a  low-expansion  sodium  magnesium  boro- 
silicate  glass  section  ;  the  two  sections  are  separated  by 
vitreous  compositions,  integrally  united  and  containing 
progressively  increasing  quantities  of  silica  merging  into 
quartz,  thus  having  progressively  increasing  coefficients 
of  expansion. — 0.  R. 


Glass  ;    Process  for  cleaning 


A.    Papenfuss.     Ger. 
Pat.  265,648,  Aug.  9,  1912. 

The  surface  of  the  glass  is  treated  with  a  mixture  of 
4  parts  of  32  per  cent,  hydrofluoric  acid  and  1  part  each  of 
4 — 5  per  cent,  sulphurous  acid,  32  per  cent,  antimony 
chloride  solution,  and  32  per  cent,  zinc  chloride  solution 
and  3  parts  by  weight  of  32  per  cent,  hydrochloric  acid, 
and  after  a  few  minutes  is  washed  with  water. — A.  S. 

Ceramic  and  other  like  ware  ;   Apparatus  for  dipping 


into  liquid  glaze  or  colour.     S.    H.   Ellis,   Hanley,  and 
T.  Holt,  Warrington.     Eng.  Pat.  5090,  Feb.  28,  1913. 

Improvements  in  the  machine  claimed  ha  Eng.  Pat. 
5673  of  1900  (see  thi ,  J.,  1901,  476).  The  gear  dipping 
into  the  liquid  is  coated  with  a  metal  sheath  in  order  to 
prevent  glaze  getting  into  and  clogging  the  machinery. 
The  cages  for  holding  the  ware  are  provided  with  vertical 
uprights  having  inward  projections  which  are  movable 
from  the  axial  centre  of  the  cage  to  suit  the  various  sizes 
of  ware  to  be  dipped.  One  of  the  adjustable  uprights 
is  hinged  to  allow  of  the  cages  being  charged  and  dis- 
charged. A  sifting  box  with  suitable  machinery  is  attached 
to  the  glaze  tub  in  order  to  keep  the  mass  well  mixed. 

— H.  H.  S. 

Ceramic  and  other  surfaces  ;   Metallising .     Q.  Marino, 

London.     U.S.    Pat.    1,077,357,    Nov.    4,    1913. 

A  solution  of  iron  fluoride  is  applied  to  the  surface  and 
deposition  of  metallic  iron  effected  by  a  finely  divided 
metal  capable  of  reducing  iron  from  its  salts. — H.  H.  S. 

Enamels  ;    Process  for   the   manufacture   of  opaque . 

L.  Weiss.     Fr.  Pat.  459,999,  June  23,  1913.     Under  Int. 
Con  v.,  Sept.  30,  1912. 

Five  per  cent,  of  easily  decomposable  fluorides,  such  as 
the  fluorides  or  double*  fluorides  of  tin,  titanium,  or  zir- 
conium, is  added  to  the  enamel  mixture,  and  the  latter 
is  then  heated  in  the  presence  of  water  or  alkali  hydroxides. 

—O.  R. 


Enamels  ;  Pmcess  of  manufacturing  opaque  or  clouded 


L.  Weiss,  Barmen,  Germany.     Eng.  Pat.   14,632,  June 
24,  1913.     Under  Int.  Conv.,  Sept.  30,  1912. 
See  Fr.  Pat.  459,999  of  1913;    preceding.-  -T.  F.  i:. 


.     IX.— BUILDING  MATERIALS. 

Canadian  asbestos.     .1.   Roy.  Soc.  Arts,  1913,  62,  88. 
The  province  of  Quebec  contains  the  principal  asbestos- 
producing     areas     of     Canada.     The     present     workabli 


deposits  lie  scattered  through  the  great  scrpentim 
which  strikes  through  the  townships  of  Broughton, 
Thetford,  and  Coleraine.  The  total  length  of  this 
belt  is  23  miles,  with  a  width  varying  from  100 
feet  in  the  extreme  easterly  part  to  6000  feet  in  the  Mock 
Lake  area.  The  principal  deposits  occur  at  Tint  ford, 
Black  Lake,  Danville,  and  East  Broughton,  the  first  two 
being  the  most  important.  The  mineral  occurs  in  a 
series  of  narrow  and  irregular  veins,  occasionally,  though 
rarely,  attaining  a  width  of  six  inches.  Large  mills 
now  in  operation  in  which  the  rock  is  broken  and  crashed 
and  the   iiberised   asbestos  is  taken   up  from  by 

suction  fans,  and  blown  into  collectors  or  Bettling  chambers. 
The  annual  production  is  at  present  over  100,000  tons, 
valued  at  upwards  of  3,000,000  dollars  (£62."),(XKJ^.  It 
includes  a  wide  variety  of  grades,  from  the  lone-fibred 
crude  asbestos,  valued  at  300  dollars  (£62  10s.)  a  ton, 
down  to  the  shortest  mill  fibre,  value  d  at  only  2  or  3  dollars 
(8s.  4d. — 42s.  6d.)  a  ton,  and  "  asbestic  sand,"  used  for 
wall-plaster,  and  valued  at  from  75  cents  to  a  dollar  and 
a  half  (3s.  lid— 6s.  3d.)  a  ton.  (See  also  this  J.,  1912. 
1181.) 

Patents. 

Bricks,    blocks,    slabs    and    other    articles,    and     apparatus 

therefor;    Manufacture  of .      J.  F.  Burn,  Ystradgyn- 

lais,    Wales,    A.    C.    Burn,    Kingston-on-Thames,    and 
G.  C.  Carter,  London.     Eng.  Pat.  6044,  March  11,  1913. 

In  the  manufacture  of  articles  by  the  sand-lime  pro. 
each  of  the  operations  of  lime  slaking,  mixing,  and  steam 
hardening  is  carried  out  in  presence  of  carbon  dioxide. 
The  apparatus  comprises  a  carbon  dioxide  generator 
through  which  steam  from  a  boiler  can  be  passed,  and 
which  is  connected  with  a  pump,  a  perforated  tubular 
"  distributor,"  through  which  steam  and  carbon  dioxide 
have  access  to  the  lime  which  is  to  be  slaked,  a  piiL'-mill, 
and  a  converter,  which  conmuinicites  with  the  boiler 
and  the  carbon  dioxide  generator  by  mean"  of  two  inde- 
pendent pipes.  Instead  of  allowing  the  steam  which  is 
left  in  the  converter  to  condense,  it  is  forced  out  by 
injecting  carbon  dioxide,  a  portion  of  the  latter  being 
absorbed  by  the  bricks,  whereby  they  are  thoroughly 
hardened. — 0.  R. 

Heat-insulating  compound.     L.  Schon,  Vienna.      Eng.  Pat. 
14,058,  June  18,  1913.     Under  Int.  Conv.,  June  18.  1912. 

Magnkshwi  carbonate,  80  parts,  silk  impregnated  with 
ammonium  carbonate,  10  parts,  asbestos  fibre  or  udass 
wool,  10  parts,  and  glue  powder,  1 J  parts,  are  made  into  a 
paste  with  water,  the  glue  is  hardened  by  means  of 
formalin,  and  the  resulting  compound  is  coated  with  a 
waterproof    varnish.      Resin,   rubber,  or   the   like    may    lx- 

used  instead  of  glue,  and  a  fabric  impregnated  with 
stearins,  kerosene,  or  thi  like,  should  be  interpost  d  between 

the  compOshMon  and  the  article    to  Ih-  insulated. — 0.  R. 

Fireproofing  wood.  W.  A.  Ball,  New  York.  Aangnoi  t., 
\V.  A.  flail  Lumber  and  Fibre  Co.  U.S.  Be*.  1,076 
Oct.  28,  1913. 
Claim  is  nude  for  a  solution  containing  about  12  parts 
of  potassium  chloride,  22  of  magnesinm  sulphate,  11  of 
magnesium  ohloride,  ami  27  of  sodium  ohloride,  with  or 
without    H»   parts  <>f  ammonium   phospl     '  P    BOSV. 

Platter  of  Paris  :   Treatment  >/    -    •      H.  T.   I 

york.  '■   1.076,863,  Ocl    88,  1918. 

Tin-:  surface  of  moulded  plaster  of  Paris  is  rendered  hard 
and  waterproof  by  treatment  with  s  solution  of  ■odium 
tun-state  oi  " its  substantial  eoarfsJent."  The  (olution 
may  be  repeatedly  applied  and  th<  "»> 

tun-state  burnished  ait-  ppboatiw 

OcncrfJe-uxUerproofing    compMitto*.     C.    Elhs,    M 
N.J.,   Assignoi    to    N  Wt    ''ll' 

U.8.  Pat.   1,077,689,  \        i.  1913. 

'I,,,  oomposhMoi  •»•  •,,i'1  ",,,,:  ''   W1,h 

an  equivalent  quantity  or  with  an  ex< »f  lime  and 

,U1X,  ,i  with  puk.  ml.  at  m  it  rial      II"   8 
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:>  pound.     E.  D.  Gleason,  Now  York,  Assignor 
tak  and  Process  Co.,  Long  Island  City,  N.Y. 
U.S.  Pat.  1,077,958,  Nov.  4.  1013. 

A  ooMFOSmOH  capable  of  resisting  the  action  of  heat  at 
316°  C.)  is    produced    by    mixing    11    vols,   of 

dry  inert  pulverulent  material  (c.i/..  powdered  soapstonc) 
of  dry  powdered  hydraulic  cement,  and  then 
adding  to  the  mixture  a  solution  consisting  of  2  vols,  of 
water  and  1  vol.  of  saturated  sodium  silicate.— H.  H.  S. 

Artificial  stone  or  like  composition.     J.  S.  Krusc,  London 
U.S.  Pat.  1,078,100,  Nov.  11,  1913. 

A  mixture  of  15  parte  by  weight  of  magnesia  of  sp.  gr.  1-7, 
6  of  magnesium  chloride  and  1  of  shellac  or  other  resin. 
The  ohloride  may  be  in  aqueous,  and  the  shellac  in  alcoholic, 
notation.  An  alternative  mixture  consists  of  20  parts  by 
_:it  of  hydratcd  magnesium  oxychloride  and  1  part  of 
magnesium  resinate. — H.  H.  S. 

Cement  kilns  ;    Process  of  and  apparatus  for  producing 

draught  in and  separating  dust  from  the  waste  gases 

eftnekHhu.     R.C. Carpenter, Ithaca, and  T.J.Fleming, 
Los  Angeles,  Cal.     U.S.  Pat.  1,078,254,  Nov.  11,  1913. 

tion-drattght  is  employed  to  draw  the  dust- 
laden  waste  gases  into  a  spacious  dust  chamber,  wherein 
the  ga.«es  are  cooled  and  the  greater  part  of  the  dust 
deposited.  The  remaining  dust  is  removed  from  the 
cooled  gases  by  washing. — H.  H.  S. 

Refractory  material.  F.  J.  Tone,  Assignor  to  The  Car- 
borundum Co.,  Niagara  Falls,  N.Y.  U.S.  Pat.  1,078,525, 
N   v.   11,  1913. 

A  refractory  furnace  lining  is  composed  of  a  surface 
layer  of  derive  silicon  carbide  of  high  mechanical  strength 
and  low  thermal  resistivity,  united  to,  and  insulated  by, 
an  inner  layer  of  porous  silicon  carbide  of  high  thermal 
ivity. — H.  H.  S. 

Hydraulic  Urn*,  cement,  and  Portland  cement  from  the 
residues  of  the  incineration  or  distillation  of  domestic 
refuse  and  sludge  ;  Process  for  the  manufacture  of— — •. 
J.  Eisner.     Fr.  Pat.  458,551,  May  29,  1913. 

Lime,  clay,  silicates,  blast-furnace  slag,  and  certain  salts, 
such  as  the  chlorides  of  alkali  or  alkaline-earth  metals,  are 
added  to  the  residues  in  question  and  the  mixture  is 
h'A'  800* — 1050°  C,  preferably  in  the  presence  of 

air  and  steam,  with  the  production  of  valuable  cemen- 
— O.K. 

Roman  ttmtni  :    Process  of  manufacture  of- 


-.     M.   J. 
n.     Fr.  Pat.  459,517,  Sept.  6,  1912. 

oement  is  moistened  with  water,  crushed,  and 
h,.*  if— 200°  C— O.  K. 

brick    and    its    process    of    manufacture.     E. 
I.  Uai  I       Pat.  459/323,  June  24,  1913. 

ISTOSOBIAL  ■  arth  i-  dried,  mixc  d  with  15 — 20  per  cent,  of 

ium  hydroxide  in  the  form  of  milk  of  lime,  moulch  d, 

•  1  by  hot  air  01     U  am  at  atmospheric  pressure, 

or  in  an  am  at  4 — 5  atmospheres  for  2 — 4 

••i   t-   lo  atmo  pberee  for  1 — 2  hours.    If 

ma       al  contain  organic  mattes  and  linv  - 

iously  calcined,  allowai  »   l»  ing  made  for 

of  the  calcined  product,  when  adding  the 

milk  of  lime. — (>   B 

Artifida  <J  making  same.     A. 

I    •    1'.  •.  1,078,845,  Not.  18,  1918. 

<.f  1911  ;tbi   J.,  1911,1118.-    T.  F.  B. 


X.     METALS  ;    METALLURGY,  INCLUDING 
ELECTRO-METALLURGY. 

,    ,    Hyi  II     Hanemaun. 

,    1913,   84,    I     23.     (8ee   also    Rnff, 

■Vittorf,  1912,  3- 

>n  mclttns  point  cm  ;arded  ;,s  ah 

"om  I  ISO'  0.  (4  pel  C)  to   \'M*> 


jier  cent.  C).  as  the  points  of  inflexion  of  Ruff  and  Wittorf 
were  not  definitely  established.  Carbon  supcrsaturation 
in  tho  molt  favours  very  rapid  crystallisation  of  graphite 
which  is  the  stable  form  of  carbon  in  iron-carbon  alloys 
from  1200°— 1900°  C.  The  so  called  primary  cementito 
could  only  be  obtained  at  atmospheric  pressure  by  very 
rapid  quenching.  The  influence  of  pressure  was  important 
because  the  dissociation  of  cementito  is  accompanied  by 
an  increase  of  volume.  The  only  carbide  whose  formation 
was  definitely  established  was  FesC,  and  this  was  mainly 
"  secondary  "  and  not  "  primary  "  cementito. — W.  H.  P. 

Solubility  of  carbon  in  iron  ,   Influence  of  silicon  on  the 


G.  Charpv  and  A.  Cornu.     Comptcs    rend.,  1913,  157, 
901—904." 

Silicon  reduced  the  solubility  of  carbon  in  iron  to  nearly 
zero  at  900°  C.  when  it  was  above  4  per  cent,  and  at  1000°  C. 
when  above  7  per  cent. — -W.  H.  P. 


Iron;  The  porosity  of - 


■.     W.  H.  Perkins.     Chem.  Soc. 
Proc,  1913,  29,  302. 

An  attempt  to  verify  the  conclusion  of  Friend  that  iron 
is  slightly  porous  (this  J.,  1912,  190)  showed  that  only 
very  small  quantities  of  the  alkalis,  and  therefore  presum- 
ably of  other  salts,  are  retained  after  prolonged  washing. 
In  the  case  of  ammonia,  it  may  attain  0  0000001  gram  per 
sq.  cm.  after  about  15  to  20  minutes'  washing. 


Platinum  ores  ;    Analysis  of- 


-.     M.   Wunder  and   V. 
Thuringer.     Z.  anal.  Chem.,  1913,  52,  740—752. 

The  method  is  a  modification  of  that  of  Deville  and 
Debray  (Ann.  Chim.  Phys.,  1859,  [3],  56;  439).  The  ore 
(3  grms.),  from  which  grains  of  gold  may  have  been 
separated  mechanically,  is  decomposed  by  aqua  regia, 
the  residue  of  sand,  osmiridium,  etc.,  weighed  and  fused 
with  borax  and  metallic  silver,  the  silver  button  treated 
with  nitric  acid,  and  the  insoluble  osmiridium  weighed. 
The  acid  solution  of  the  ore,  after  expulsion  of  nitric  acid, 
is  treated  with  chlorine,  evaporated  at  a  low  temperature, 
the  residue  treated  with  water,  the  solution  saturated  cold 
with  ammonium  chloride,  the  precipitated  double 
ammonium  salts  of  platinum  and  iridium  ignited,  and  the 
metals  weighed.  The  mixed  platinum  and  iridium  are 
treated  with  aqua  regia,  the  solution  again  saturated  with 
ammonium  chloride,  and  the  ignited  precipitate  redissolvcd, 
in  order  to  separate  platinum  from  any  iridium  still 
present.  The  ammonium  chloride  filtrate  is  precipitated, 
boiling,  with  dimethylglyoxime  (this  J.,  1913,  960),  and, 
after  ignition,  the  gold  obtained  is  dissolved  in  aqua  regia, 
any  platinum  precipitated  from  the  solution  with 
ammonium  chloride,  and  the  gold,  after  removal  of 
ammonium  chloride,  precipitated  with  ammonium  oxalate 
and  weighed  as  metal.  Palladium  is  determined  in  the, 
filtrate,  nearly  neutralised  by  ammonia,  by  adding 
dimethylglyoxime  (loc.  cil.),  and  the  filtrate  from  this 
reduced  by  zinc  and  hydrochloric  acid.  The  reduced  metals 
arc  treated  with  dilute  nitric  acid  (1  :  1),  the  insoluble 
portion  fused  with  potassium  bisulphate,  and  the  melt 
of  rhodium  sulphate  dissolved  in  strong  hydrochloric 
acid,  small  Quantities  of  iridium  and  platinum  remaining 
insoluble.  Rhodium  is  precipitated  from  the  solution  by 
reduction  with  zinc.  The  nitric  acid  filtrate,  after 
repeated  evaporation  with  hydrochloric  acid,  is  used  for 
the  determination  of  copper  by  thiocyanate,  and  the  fil- 
trate from  this  is  treated  for  the  recovery  of  small  quantifies 
of  rhodium  by  reduction.  Iron  is  determined  in  tho 
filtrate  from  the  first  zinc  treatment  by  oxidising,  precipi- 
tating as  basic  acetate,  dissolving  in  hydrochloric  acid, 
reprecipitating  as  basic  aectafe,  and  finally  weighing  as 
oxide.      F.  Soon. 

.V 'irkrl-gold-silvcr  alloys;    Ternary    — .    P.  Do  Cesarfa. 

Caz.   chim.   it  a  I.,   1913,  43,  II.,  609—620. 

Tin--,  author's  results  foi  binary  Ni  An  alloys  differ  some* 

•  from  1  bo  e  of  Levin  (Z.  anorg.  Chem.,  1905,  45,  238) : 

the  saturated  solid  solutions  contain  Ni  8  and  80  per  cent. 

lectivcly,   and    the   eutectic   about    20   per  cent.   Ni 

oUdif.    pt.    !i:,.")0C.).     Ninety-five    ternary    alloys    w< 

examined  and  the  results  plotted  in  a  triangular  diagram 
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in  the  form  of  isotherms  from  1450°  to  1200°  C.  at  intervals 
of  25°  and  trom  1200°  to  950°  C  at  intervals  of  50°. 
The  limited  miscibility  of  nickel  and  silver  in  the  liquid 
state  persists  in  the  ternary  alloys  up  to  a  content  of  50 — 
55  per  cent.  Au.  The  constituent  which  separates  first 
from  the  ternary  alloys  is  either  a  solid  solution  of  nickel 
and  gold,  rich  in  nickel  and  probably  containing  a  little 
silver,  or  a  ternary  solid  solution  of  gold,  silver,  and  nickel. 
The  two  surfaces  of  primary  crystallisation  meet  along  a 
curve  extending  from  the  Ni-Ag  eutectic  (close  to  the 
m.pt.  of  silver,  961°  C.)  to  the  Ni-Au  eutectic  (955°  C). 
Eight  photomicrographs  are  given. — A.  S. 


Bismuth-cadmium-zinc  alloys  ;  Constitution  of  - 


.  C.  H. 
Mathewson  and  W.  M.  Scott.  Int.  Zeits.  Met  all  og., 
1913,  5,  1—60. 

About  100  ternary  mixtures  were  studied  by  the  method  of 
cooling  curves,  the  object  being  piimarily  to  determine  the 
conditions  of  miscibility  between  the  liquid  phases  at  the 
temperature  of  primary  crystallisation.  The  experimental 
results  are  given  in  tables  and  in  a  series  of  curve  diagrams, 
including  a  triangular  diagram  of  isothermal  crystallisation. 
Bismuth  and  cadmium  and  zinc  and  cadmium  respectively 
are  miscible  in  all  proportions  in  the  liquid  state,  but  in  the 
case  of  Bi-Zn  alloys  containing  Bi  0-65 — 63-2  per  cent, 
(atomic),  two  immiscible  liquid  layers  separate  at  the 
temperature  of  primary  crystallisation.  When  cadmium 
is  added  to  Bi-Zn  alloys  the  temperature  of  primary 
crystallisation  falls  and  the  two  layers  gradually  approach 
one  another  in  composition  until  at  326°  C.  the  two  layers 
unite  to  form  a  homogeneous  liquid  of  the  composition  : 
Bi  7,  Cd  47,  Zn  46  per  cent,  (atomic).  At  lower  tempeia- 
tures  zinc,  cadmium,  or  bismuth  separates  first  from 
a  homogeneous  liquid,  followed  successively  by  a  binary 
eutectic,  and,  at  143°  C,  by  a  ternary  eutectic  of  the 
composition  :   Bi  44-3,  Cd  541,  Zn  1-6  per  cent,  (atomic). 

— A.  S. 

Metals  and  their  oxides  ;    A  method  of  disintegrating 

into  a  colloidal  state.     M.  Kiinura.     Mem.  Coll.  Sci.  and 
Eng.,  Kyoto  Imp.  Univ.,  1913,  5,  211—213. 

Wires  or  rods  of  Pt,  Ag,  Cu,  Al,  Zn,  Sn,  Bi,  Pb  and  Ni 
were  heated  to  incandescence  or  to  the  melting  point 
and  then  quickly  plunged  into  distilled  water.  Ultra- 
microscopic  examination  showed  that  the  water  after  the 
experiments  contained  colloidal  particles,  and  electrical 
migration  tests  indicated  that  the  particles  consisted 
partly  of  the  metal  and  partly  of  the  oxide  or  hydroxide. 

Metals  covered  with  a  thin  layer  of  water  or  alcohols  ond 
subjected  to  the  action  of  ultra-violet  rays  ;    Corrosion  of 

.     M.   Kimura.     Mem.   Coll.   Sci.   and  Eng.,  Imp. 

Univ.,  Kyoto,  1913,  5,  253—260. 
Following  Svedberg's  observation  (Beiblatter  z.  d.  Ann. 
Phys.,  1910,  34,  1070)  that  metals  are  disintegrated  at  the 
surface  and  yield  colloidal  particles  when  covered  with 
water  or  alcohols  and  exposed  to  ultra-violet  rays,  the 
author  describes  experiments,  chiefly  with  silver,  copper, 
and  an  alloy  of  Cd  90,  Sb  10  per  cent.,  showing  that  in  a 
vacuum  no  corrosion  takes  place,  in  air  there  is  very 
slight  corrosion,  in  oxygen  somewhat  more,  and  in  water 
strong  corrosion,  under  the  influence  of  the  rays.  The 
mechanism  of  the  action  is  discussed  and  photomicro- 
graphs of  the  corroded  surfaces  of  the  metals  are  given. 

— A.  S. 

Patents. 

Iron     ores ;      Process    for    roasting     carbonated .     J. 

Sovignet,  Paris.  Eng.  Pat.  145,  Jan.  2,  1913. 
Duking  the  roasting,  preferably  in  a  rotary  tubular 
furnace,  the  temperature  is  slowly  raised  to  the  point 
at  which  the  iron  carbonate  is  decomposed,  but  not 
sufficiently  high  for  the  decomposition  of  calcium  oai 
bonate  or  the  formation  of  iron  silicates  or  black  oxide  <>f 
iron.  The  roasted  ore  is  then  brought  into  intimate 
contact  with  a  quantity  of  hot  air,  just  sufficient  to  oxidi-e 
the  iron  completely  to  ferric  oxide. — T.  St. 


Iron  ;   Mtthod  of  treating .     J.  Kirby,  Pittsburgh,  Pa. 

U.S.  Pat.  1,079,129,  Nov.  18,  1913. 

The  tensile  strength  of  iron  is  claimed  to  be  increased  by 
the  addition  of  vanadium  oxide  and  a  reducing  agent 
such  as  aluminium. — W.  R.  S. 

[Iron;       Decarburising     and     purifying .]      Metal*; 

Chemical  processes  specially  applicable  to  the  treatment  of 
.     J.  E.  Bucher.     Fr.  Pat.  459,853,  March  6,  1913. 

The  metal  (e.g.,  iron)  is  heated  in  an  atmosphere  com- 
posed of  nitrogen  and  sodium  vapour  with  the  object 
of  converting  the  contained  carbon,  etc.,  into  cyanide 
and  other  compounds  of  sodium  which  are  subsequently 
eliminated  by  treatment  with  water. — W.  E.  F.  P. 

Iron  for  the  manufacture  of  Thomas  steel  a  nd  similar  pig  irons 

containing  manganese  ;  Production  of .     H.  Naegell. 

Ger.  Pat.  265,843,  Oct.  29,  1912. 

Instead  of  adding  manganese  ore  to  the  blast-furnace 
charge,  molten  ferro manganese  is  added  to  the  pig  iron 
in  the  ladle  or  mixer. — A.  S. 

Metals    [Magnesium];     Electrolytic    production    of- 


R.  W.  Wallace  and  E.  Wassmer,  London.     Eng.  Pat. 

18,449,  Aug.  10,  1912. 
A  mixture  of  fused  magnesium  chloride  and  sulphide  is 
electrolysed  in  a  closed  vessel  through  which  a  current 
of  nitrogen  or  other  inert  gas  is  passed  ;    magnesium  and 
sulphur  chloride  are  claimed  to  be  formed. — W.  R.  S. 


Furnace  ;  [Portable  electric]  smelting 


T.  H.  Holroyd, 


Southfields,  Surrev.     Eng.  Pat.  21,560  of  1912,  date  of 
appl.,  March  20,  1913. 

A  cylindrical  shell  lined  with  refractory  material,  has  a 
removable  cover  at  one  end  and  at  the  other  end  is  tapered 
to  form  a  pouring  lip,  which  is  provided  with  a  cut-off 
valve.  The  shell  consists  of  upper  and  lower  portions 
fastened  together  at  flanged  surfaces,  and  the  lining 
is  shaped  into  right-  and  left-handed  helical  ribs  which 
serve  to  mix  the  charge.  The  furnace  is  mounted  to 
revolve  axially,  on  ball  bearings,  in  a  suitable  tilting 
cradle,  the  revolving  and  tilting  gear  being  driven  by 
an  electric  motor.  An  insulated  collector  ring,  provided 
with  a  contact  maker,  receives  the  current  for  heating 
the  charge,  as  the  furnace  revolves.  The  whole  i-  mounted 
on  a  carriage  on  rails,  motion  being  imparted  to  driving 
wheels  by  a  second  motor.  Along  each  side  of  the  top  of  the 
cradle  are  platforms  for  inspection  and  repair  purpc 
and  a  third  platform,  arranged  to  remain  horizoiit.il. 
is  situated  at  the  taper  vnd,  near  a  feeding  deviee  for  the 
addition  of  materials  to  the  charge. — ' T.  St. 

Furnace;    Electric [for  smelling    sine   ores],     Comp. 

pour  1"  Traitemenl  <\<±  Bf&taui  el  des  Minerais  par 
PElectricite,  Puteaux,  Franc.  Eng.  Pa*.  12,444, 
.May  28.   1913.      Under  Int.   Conv.,  Jan.    10,    1913. 

\n  electric  resistance  furnace  for  smelting  i  in 

horizontal  retorts,  is  built  of  very  ri  I  ""1 

to  ensure  even  distribuion  of  heal  the  muffl 

tuned   in    hollowed   blocks  composed   of    ■    mixtun 

carbonaceous  and  silieious  materials,  and  r 

of  -M-anulated  carbon,   which  forms  the   main 

and  the  shape  of  which  is  maintained   by  the  pressun 

exerted    UpOD    it.       The    blOOKS    air    ,u     parallel    With,    but 

have  a  resistance  about  ten  tinv 

resistance.     Only  ■  small  amount  of  heat,  there! 

generated  in  them  directly,  and  they  are  mainl] 

by  thermal  conduction.      The  current   is  led  to  the  main 

resistance  by  columns  of  granulated  oarbon  of  hi 
ductivity,  resting  on  metal  plates  (usually  of  steel),  whicn 
.,,,.  ooniected  with  the  leading-in  conduct 
heating  of  the  dates  ii  thus  avoided,  whereby  their  He 
is  considerably  inoreaa  d.-    I 

Furnace;   SUetrit     —  wUkmiaedkea  I     "'• 

Kl     !••:■-         9ep(  HI 

Tin  fuiu.ee.  fo,  metallurgka]  wori,  may  h         I       b] 
n„.,in.  of   breed   oombo  tion   with   heavj    oils  and 
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and  also  by  electric  current.  The  first  mode  is  employed 
for  the  purpose  of  economy,  and  the  second  for  the  ter- 
mination of  operations  in  which  the  high  temperature  and 
inert  atmosphere  attained  with  electric  heating  are  advan- 
tageous.— B.  N. 

Cleaning,  electro-plating  and  finishing  surfaces.     G.  P.  M 
and   W.   A.   Brame,  London.     Eng.  Pats.  26,255, 
N   v.  15,  1912.  and  26.504,  Nov.  18,  1912. 

(1)  The  articles  are  suspended  from  a  movable  carrier 
which  can  be  successively  lowered  into  cleaning,  plating, 
hing  and  drying  vats.  (2)  The  operations  are  carried 
out  in  an  air-tight  chamber  the  closure  of  which  is  formed 
by  the  surface  to  be  treated.  The  latter  is  connected 
with  the  cathode,  and  a  flow  of  electrolyte  is  maintained 
inside  the  chamber  which  contains  the  anode. — W.  R.  S. 


Ore  separator  ;  Centrifugal 


-.     A.  Habermann,  Alston, 
Cumberland.     Eng.  Pat.  7647,  April  1,  1913. 

:>  and  slime  are  fed  on  to  the  inner  surface  of  an  open- 
d  drum,  which  i<  rotated  on  external  bearings  in  a 
horizontal  p'ane.     The  material  br comes  classify  d  accord- 
ing to  'h>'  sp  cific  gravities  of  its  components,  ar.d  these  are 
withdrawn,  with  the  BSMBtanoe  of  streams  of  water,  by 
irate  channels. — T.  St. 

[Copper.]     Metals  ;     Apparatus  for   extracting ,  from 

ores.  H.  S.  MaeKav,  Assignor  to  MacKav  Copper 
Process  Co.,  Riverside,  Cal.  U.S.  Pat.  1,074,274, 
Sept.  30,  1913. 

The  apparatus  consists  of  an  electrolysing  device  for 
preparing  or  regenerating  the  solvent  (e.g.,  a  solution 
of  iron  chlorides  obtained  by  the  employment  of  iron 
anodes  in  the  electrolysis  of  a  solution  of  sodium  chlorid'  ) ; 
mean-  for  leaching  the  ore  with  the  latter  and  also  for 
precipitating  the  dissolved  m<  tal  (copper)  electrolytically 
from  the  resulting  solution.  The  apparatus  comprises 
three  chambers.  The  first  is  dividfd  into  anode 
and  cathode  compartments  (similar  compartments  being 
connected   by   m'-an?  of  pipes  at  their  upper  parts),  the 

rid  receives  the  mixed  solution  from  the  anode  com- 
partments (with  which  solution  the  ore  is  subsequently 
treated),  and  the  third  that  from  the  cathode  compart- 
ments ;  the  second  and  third  chambers  are  provided  with 
filter*.  The  precipitating  vat  is  divided  into  two  com- 
municating chamber-,  in  the  larger  one  of  which  a  number 
ire  suspended,  so  that  they  can  be 
intermittently  raised  and  dropped  (by  the  action  of 
cam-)  for  th  ■   of  shaking  off  the  deposited  spongy 

metal.  The  ore  solution  i-  delivered  at  the  top  of  the 
larger  chamber  and  discharged  through  a  filter  at  the 
bottom  of  the  smaller  one  ;  t ho  bottom  of  the  larger 
chamber  i-t  of  inverted  conical  shape  and  provided  at  the 

I   with  a  separate  outlet  for  the  precipitated  spongy 

il.-  -W.  E    F.  P. 


Isnd  ;      Apparatus     for     refining 


-.     J.     F.     Beattie, 
I  •  ■!       IS.  Pat.  1,078,408,  Nov.  11,  1913. 

Two  "kettles  "  are  -u  pended  by  a  single  cable  between 

■  ry  "crj  the  arrangement  being 

that  when  one  kettU  i  raved  into  transferring  position 

talll  er>  the  othi  r  la  lower*  d  into 

■.  with  regard  to  the  second  crystalli  er. 

— W.  E.  F.  P. 

find  m<<>  l'r,r,.,   „f  producing .      ]{.    K.    Kldred, 

'■  Y      r    -   pat.  1,078,006,  Hot.  18,  1018. 

•ft<  r  metal,    ach  b    bra    ,  then 
■i'  ;it<  '1  ai  d  <  d    hi  U  of  a  high- 

'I  heati '1  so  as  to  expai  <l 
ore  an<l  b  onion.     W.  R.  S. 

•   nnd  molybdenum  ;   Process  for  >/-•  production  of 
mnU'nhlr  metaU  ,,■  thing  point,  •  peeiaUtt     — . 

■(    '  Addition,  dated  June   1 1,   1018,  to 

•'  i   12,  1012  (thfa  J.,  nil',  1)33). 

f    the    rnetul      .-,(    ;,    temp  jatuie    of 

r  redncii  j,i,<  re  free  from 

i  lo  ■  'I.  water  facki  »"l 


chamber  adapted  for  use  with  a  radiation  pyrometer; 
the  metal  rod  or  bar  is  supported  vertically,  the  upper  end 
being  clamped  to  one  electrode  and  the  lower  end  immersed 
in  meroury  contained  in  a  water-jacketed  vessel  which 
forms  the  extremity  of  the  other  electrode.  Small 
quantities  (1 — 2  per  cent.)  of  nickel  may  be  added  to 
metallic  tungsten  to  increase  its  malleability. — W.  E.  F.  P. 

by     distillation.     H. 


Zinc ;      Process    for     obtaining 

Specketer.    Ger.  Pat.  265,327,  March~7, 1912.     Addition 
to  Ger.  Pat,  245,681. 

A  rotary  furnace  is  used  for  carrying  out  the  process 
described  in  the  chief  patent  (this  J.,  1912,  543),  and 
a  source  of  heat  is  used  which  can  be  easily  cut  off,  e.g., 
a  coal  dust  flame,  gas  flame  or  the  like.  The  furnace 
may  be  connected  with  a  gas  producer,  the  gas  from  which 
is  used  to  raise  the  temperature  of  the  heat-accumulating 
material  in  the  furnace.  The  air  supply  of  the  producer 
is  then  cut  off,  the  charge  of  zinc  ore,  etc.,  i«  introduced 
into  the  furnace,  and  reducing  gases  from  the  same  or 
another  furnace,  after  being  freed  from  zinc  dust  and  zinc 
oxide,  are  forced  through  the  producer  and  then  through 
the  furnace  to  carry  away  the  volatilised  zinc.  The 
J  reducing  gases  may  also  be  used  for  heating  the  heat- 
accumulating  material. — A.  S. 

Nickel  alloy  of  high  chemical  resistance  and  which  can  be 
worked  mechanically.  W.  and  R.  Borch<  rs.  Ger. 
Pat.  265,328,  Feb.  11,  1913.  Addition  to  Ger.  Pat. 
255,919  (this  J.,  1913,  295). 

The  alloy  contains  per  cent,  more  than  25  (e.g.,  about  30) 
Cr,  0-25 — 1-5  Ag,  and  0-5 — 5  Mo,  the  remainder  being 
nickel. — A.  S. 

Nickel-cobalt  alloy  of  high  chemical  resistance  and  which 
can  be  worked  mechanically.  W.  and  R.  Borchers. 
Ger.  Pat.  265,076,  Feb.  11,  1913.  Addition  to  Ger.  Pat. 
256,361  (this  J.,  1913,  431). 

The  content  of  silver  or  copper  in  the  alloy  described  in 
the  chief  patent  is  reduced  to  not  less  than  0-25  per  cent, 
and  a  quantity  of  molybdenum  equal  to  0-5 — 5  per  cent, 
of  the  alloy  is  added. — A.  S. 

Aluminium  alloy  ;  Hard  ■ 


-.     W.  de  1'Or,  geb.  Peyjean. 
Ger.  Pat.  265,924,  Dec.  19,  1911. 

An  alloy  of  Al  84  Pb  about  11,  and  "  glass,"  about  5  per 
cent. — A.  S. 


Metals  ,    Process  for  protecting  ■ 
the    action    of    electrolytes. 
265,359,  Jan.  23,  1913. 


-from  local  corrosion  by 
Lienhop.     Ger.     Pat. 


The  metal,  after  it  has  been  worked  into  the  desired  shape, 
whereby  the  condition  of  the  surface  is  altered,  is  given 
a  new  surface  by  means  of  solvents  or  electrolytically, 
but  the  new  surface  must  not  consist  of  an  electrolytic 
deposit  of  a  more  electropositive  or  other  foreign  metal 
or  metallic  oxide.  In  the  case  of  metal  which  has  already 
been  exposed  to  the  action  of  electrolytes,  the  corrosive 
liquid  and  the  proelucts  of  corrosion  are  removed,  and  a 
new  surface  is  then  produced  OH  the  metal. — A.  S. 


1  gylomeralion  of  ores  ;   Rotary  kiln  for  the 


-.  (icwerk- 
schaft  .Justine  gchottenbach.  (Jer.  Pat.  265,589, 
Dec.  20,  1912. 

The  inner  surface  of  the  lining  of  the  sintering  zone  of  the 
kiln   is   provided    with   longitudinal    wedge-shaped   ribs. 

The  charge  tends  to  adhere  to  the  lining  of  the  kiln  and 

the  deposit  sf)  produced  would  in  time  prevent  satisfactory 

working.      If    the    tiring    be    stopped,    the    deposit    soon 

In  inks  and  draws  away  from  the;  lining,  and  can  then  be 

ly  detached  when  the  lining  is  provided   with  ribs  a  I 

claimed.- — A.  8. 

Gramophone    needles ;     Method    of    Jturdening in    a 

meroury   bath.     <>.    Diensthuber.     Or.    Pat.    265,043, 

let,.      J,     1913. 

i  iii.  needles,  heated  to  incandescence,  are  plunged  into  ■ 
bath  "f  mercury  through  ■  covering  layer  of  potaHMnini 


Vol.  XXXII.,  No.  24.] 


Cl.  XI.— ELECTRO-CHEMISTRY. 


1161 


cyanide,  then  again  heated  to  incandescence,   and  cooled 
by  a  hla.st  of  cold  air.— A.  S. 


Tunnel  oven  for  annealing  or  cementation.     G 
Ger.   Pat,  265,761.  Feb.   26,   1913 


Richter. 


The  oven  has  a  furnace  on  each  side  and  flues  for  leading 
the  combustion  gases  or  air  for  cooling  transversely 
through  successive  zones  of  the  oven.  The  wagons 
carrying  the  articles  through  the  oven  have  each  a 
longitudinal  median  partition :  the  heating  gases  or 
air  for  cooling  pass  partly  over  the  partitions  and  partly 
through  openings  in  the  lower  parts  of  the  same. — A.  S. 

Vanadium,   molybdenum,   tungsten   or  other  metals    which, 
in  their  highest  stage  of  oxidation,  are  soluble    in  alkalis 

or  alkali  carbonates  ;    Treatment  of  ores  containing . 

A.  H.  Perret.  Ger.  Pat.  265,769,  Feb.  19,  1913. 
Addition  to  Ger.  Pat.  264,373. 

In  carrying  out  the  process  described  in  the  chief  patent 
(see  Fr.  Pat.  412,641  and  addition  thereto  ;  this  J.,  1910, 
1016  ;  1912,  237),  the  sclution  obtained  by  lixiviating 
the  reaction  product  with  water  is  treated  with  aluminium 
salts  to  precipitate  the  silicon. — A.  S. 

Metals,  metallic  oxides  and  sulphides  ;  Process  for  obtaining 

■ ■  by  "heating  a  mixture  of  ore  or  the  like  with  a  reducing 

agent  in  a  rotary  furnace.  H.  Specketer.  Ger.  Pat. 
266,221,  March  29,  1912. 

The  process  is  worked  discontinuously  so  that  the 
temperature  can  be  raised  gradually  and  reduction 
effected  in  stages,  in  order  to  recover  separately  the 
different  metals  (lead,  zinc,  iron).  A  reducing  atmosphere 
is  maintained  in  the  furnace,  or,  if  an  oxidising  flame 
be  used,  the  charge  is  disposed  as  a  relatively  thick  layer. 
The  blast  is  introduced  alternately  from  end  to  end 
of  the  furnace  to  ensure  uniform  heating.  Two  furnaces 
(or  one  long  furnace  divided  by  a  partition)  are  used,  in  one 
of  which  the  charge  is  preheated  by  the  waste  gases  from 
the  other. — A.  S. 

Hearth  for  reverberator y  and  similar  furnaces  ;    Process  for 

the  production  of  a protected  against  the    destructive 

chemical  and  mechanical  action  of  fused  substances 
containing  metallic  oxides.  P.  Schmidt  und  Desgraz 
Ges.  m.  b.  H.     Ger.  Pat.  266,422,  Feb.  7,  1913. 

The  furnace  is  first  charged  with  a  layer  of  molten  pig- 
iron  or  cast  iron,  and  slags  containing  iron  or  manganese 
are  then  melted  above  the  layer  of  molten  iron,  whereby 
the  latter  is  converted  superficially  Into  iron  sulphide. 
Hearths  of  refractory  material  constructed  in  the  usual 
way  may  be  repaired  in  an  analogous  manner. — A.  S. 

Armour-plates  and  other  steel  articles  ;   Manufacture  of . 

J.  L.  Benthall,  Chesterfield,  Assignor  to  Vickers,  Ltd., 
Westminster.     U.S.  Pat.   1.079,323.  Nov.  25,  1913. 

SBBEng.  Pat,  19,458  of  1911  ;  this  J.,  1912,820.—  T.  P.  B. 


Metals;     Extraction   of ■ 


,     G.   L.   Fogler,   Pittsburgh, 
U.S.A.     Eng.  Pat,  18.508.  Aug.  12,  1912. 
SEE  Fr.  Pat.  447,218  of  1912  ;  this  J.,  1913.  238.— T.  P.  B. 

Zinc  retorts;    [Removing  gases  und   vapours  from]   Vertical 

.     A.     Roit/.heim.     Duisburg-Ruhrort,     Germany. 

Eng.  Pat.  9314,  April  21,  1913.  Under  Int.  Coin.. 
April  23,  1912. 

SEEFr.  Pat,  456,636  of  1913  :  this.!..  1913.  L016.     T.  F.  B. 

Sulphide  ore*  ;    Process  for  the  treatment  and  separation 

of  complex .     T.    R.    Forland,    Broken    Hill.    Ne* 

South  Wales.     U.S.  Pat.  1,078,779,  Nov.  18,  1913 

Skk  Fr.  Pat,  456,063  of  1913  ;    this  J..  1913.  949.-  -T.  P.  B. 

Ore.    concentration.     G.    A.    Chapman    and    S.     Tucker, 

Assignors  to  Minerals  Separation.  Ltd.,  London.      C.S. 

Pat.  1,079,107,  Nov.  18,  1913. 
See  Eng.  Pats.  28.929  of  1911  nnd   12.171    of    1912  ;    this 
J.,  1913.  14«.— T.  F.  B 


Magnesium;    [Electrolytic]  process  for  the  preparation  of 

metallic .     R.  \V.  Wallace  and  E.  Wassmer,  London. 

U.S.  Pat.  1,079,079,  Nov.  18,  1913. 

See  Eng.  Pat,  18,449  of  1912  ;    preceding.— T.  F.  B. 

Apparatus   for    purifying    and    cooling    blast-furnace    and 
similar  gases.     Fr.   Pat.   459,737.     Ste  11a. 

Quantitative  analysis  of  a    mimttwe  of  known   gases.     Fr. 
Pat,   458,916.     Ste  XXIII. 
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Batteries ;      Primary     electric .     A.     P.     Manchester, 

Providence,    and    H.    M.    Spooncr,    Cranston,    Rhode 
Island,  U.S.A.     Eng.  Pat.  2693,  Feb.  1,  1913. 

The  negative  electrode  is  composed  of  a  mixture  of  cupric 
and  cuprous  oxides,  free  from  iron,  immersed  in  a  gelatinous 
alkaline  electrolyte,  and  the  positive  and  negative  terminal 
connections  extend  respectively  through  the  bottom 
and  top  of  the  vessel. — B.  N. 


Cell ;     Oalvanic 


-.     M.    L.    Kaplan.    Brooklvn,    N.Y. 
U.S.  Pat.  1,078,788,  Nov.  18,  1913. 

MANGANESE  carbonate  is  oxidised  by  a  dilute  aqueous 
solution  of  a  permanganate,  thus  forming  "dihydrated  " 
manganese  peroxide  as  a  fine  dense  greyish-blue  powder, 
which  is  used  as  a  depolarising  agent  in  a  cell  of  the 
Leclanche  type. — B.  N. 

Electrolytic  apparatus  with  liquid  anode.  Sehott  und 
Gen.,  Verrerie  D'lenn.  Third  Addition,  dated  Mav  !•, 
1913,  to  Fr.  Pat.  404.332.  June  23,  1909  (this  J.,  1910. 
222  and  960).     Under  Int.  (onv.,  June  10,  1912. 

The  mercury  anode  and    the    measuring  vessel  are  not 

separated  by  a  grid,  or  other  arrangement,  as  is  usual, 
the  surface  of  the  anode,  in  contact  with  the  electrolyte, 
being  sufficiently  reduced  in  area  to  prevent  the  splashing 
of  mercury  through  vibrations  of  the  apparatus. — B.  N. 

Furnace  ;     Electric 


-.     A.     B.    Greene,    Chicago.    III. 
U.S.  Pat.  1,078,619,  Nov.  18,  1913. 

The  furnace  is  of  the  transformer  type  the  primary  and 
secondary  <  oi's.  both  acting  as  resistors,  being  embedded 
in  the  bottom  wall  and  parallel  to  the  interior  surfac. 
of  the  chamber,  so  tint  the  heat  generated  in  the  resistors 
is  conducted  to  the  charge  in  the  furnace.  A  metallic 
core  encircles  the  primary  winding,  and  consists  of  ■ 
central  vertical  portion  concentric  with  the  primary 
winding,  and  plate-like  upper  and  lower  portions  which 
form  the  secondary  and  at  the  same  time  OOnstituI 
magnetic  circuit.- — B.  X. 

Furnaei*  ,    Regulating  the  Consumption  of  eturgy  in  ilectric 
for    diminishing    the    importance    of    variations    of 

power  and  of  tension  which  they  produce.     Boo.  Electro- 
Chimiquede  Brignoud.     Pi.  Pat.  409,369,  June  18.  1913. 

For:  maintaining  a  constant  supply  to  an  installation  of 
furnaces,  from  an  ordinary  power  at  lighting  system,  a 
liquid  rneoetal    is   employed   as    an    "absorber,"    with 

electrode.-  formed  from  a  funnel  and  a  central  rod  in  the 
lower  pari  of  the  funnel,  water  being  delivered  around  this 
rod  to  p.cvent    the  formation  of  arcs.     The   "absorber" 

take-  up,  al  any  mom.  at,  the  energy  nol  utilised  by  the 
furnaces.  Transformer!  with  two  secondary  win. lings 
may  be  employed,  one  winding  feeding  the  furnace  and 
the  other,  at  a  convenient  tension,  the  "absorb 
Various  methods  of  mounting  thefui  oaet  sand  "absorbers*' 
an-  described,  in  the  easn  where  one,  two  or  three  rurna 
are  fed  from  a  triphase  oi  polyphasy  system.     B,  \ 

furnaci  .     Etectru  with    electrode*    >-/--•«</    through 

charging    receptacles.    A.    Helfenstein,    Vienna.      I 

I'v    2  177,  Jan,  31,  1913,     Under  [nt.  Coot.,  Feb    4, 
1912. 

,.-,    p..    i54,ifl  .    |  |913  •  t|„-  i  .  I913i  171      I    t   H 
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.ace;      Enclosed    electric- 


irilh     tipper    charging 


nfcwfoi     Helfenatein  Etektro-Qfen-Qes.  m,  b.H.,  Vienna. 
Pat.   9590,  April  23,   1913.    Under  Int.  Conv., 
i.  ■::.  1918. 
-       •      Ptet.  466,926  of  1913:  this  J.,  1913, 1076.— T.F.B. 

Electrical    heating    resistance*,    particularly  applicable  to 

electrical    furnace*  ;      Method    of    construction    oj . 

S    •.  Generate  dee  Nifcrures,  Paris.     Eng.  Pat.  12,837, 
Jane  2.  1913.     Under  Int.  Conv.,  July  26,  1912. 

3      Fr.  Pat.  458,031  of  1912  :  this  J.,  1913, 1019.— T.  F.  B. 

rt-fumace;  Electric .    J.  Bally,  Grenoble,  France. 

U.S.  Pat.  1,079,588,  Nov.  25,  1913. 

Sxi  Fr.  Pal  432.153  of  1911  ;  this  J.,  1912,  32.— T.  F.  B. 

Ozonators.  British  Thomson- Houston  Co.,  Ltd.,  London. 
From  General  Electric  Co.,  Schenectadv,  N.Y.,  U.S.A. 
Eng.  Pat.  4575,  Feb.  22,  1913. 

U.S.  Pat.  1,064,065  of  1913  ;  this  J.,  1913,  758.— T.F.B. 


Magnetite   electrodes ;     Manvfacture   of- 


W.  Seeger 
Nuremberg,  Germany.  U.S.  Pat.  1,079,269,  Nov.  18,' 
1913. 

See  Ger.  Pat.  235,307  of  1910  ;  this  J.,  1911, 1021.— T.F.B. 

Gaseous  chemical  reactions  by  the  aid  of  the  electric  arc  ; 

Effecting .     Norsk  Hvdro-Elektiisk  Kvaelstofaktie- 

selskab.     Fr.    Pat.    459,746,    June    28,    1913.     Under 
Int.  Conv.,  Oct.  5,  1912. 

5F.r.  Ger.  Pat.  265,413  ;    this  J.,  1913,  1068.—  B.  N. 

Electrical  separation  of  suspended  particles  from  electrically 
non-conducting  fluid*,  especially  gases.  Ger.  Pat.  265,964. 
See  I. 

Apparatus  for  the  industrial  production  of  hydrogen  and 
oxygen  by  the  electrolysis  of  water.  Fr.  Pat.  459,967. 
See  VII. 

EUct ncal  process  for  the  ageing  of  wines,  beers,  and  spirits 
[and  rectification  of  perfumes].  Fr.  Pat.  459,141. 
See  XVIII. 

Apparatus  for  detecting  and  estimating  certain  substances 
[oxidising  and  reducing  agents]  by  virtue  of  their  polarising 
or  dej.olnrising  action  on  an  electric  couple.  Ena.  Pat. 
1776.     Set  XXIII. 


XII.    FATS;    OILS;    WAXES. 

Hydroxyfatty    acids    in    fats;     Determination   of by 

n^nns     of    organo -magnesium     compounds.       T.     Zere- 
witinoff.      Z.  anal.  Chem.,  1913,  52,  729—737. 

t  (0-1—0-2  grm.)  of  the  carefully  dried 
fatty  a-  .ssolved  in   pyridine,  and  treated  with  a 

.solution  of  magnesium  methyl  iodide  in  amyl  ether,  as 
previously  described  for  the  determination  of  active 
hydrogen  (this  J.,  1911,  1233),  the  resulting  methane 
rx-mg    measured.     The     percentage     'if     total     hydroxy] 


(alcoholic       and       carboxylic)  = 


0000719.  V.  100 
16-8 
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'■'  is  the  volume  of  methane  in  c.c,  at  0°  C.  and 

60    mm.,  and  S  the  weight  of  huIj  I  mo    j ri  grms.     The 

acid  hydroxy]  Dumber  |  rmined  by  titrating 

K1™-  °*  tl  dissolved  in  a  mixture  of  alcohol  and 

■th/-r  (1:4),   with    V/10  alcoholic   potassium   hydroxide, 

•henolphthaleln    as    indicator.     The     percentage 

f  acid   hydroxy!     30-367T.n/a,    where  T  is  the    wight 

•n  hydroxide  in  l  <■.<-..  of  the  standard  solution,  n 

the  numry  r  of  e.o.  of  alkali  need,  and  a  the  weight  of  tatty 

■    ii  result  from  the  percentage  of 

total    bydroxyL    the    "atoohol    hydroxy]    Dumber*'    is 


Spirit   for    soap    manufacture;     Denaturation    of in 

Australia.     Board  of  Trade  J.,  Dec.   11,  1913.     [T.R.] 

A  Customs  Order  (No.  1,687),  dated  18th  October,  1913, 
issued  by  the  Australian  Department  of  Trade  and  Customs, 
states  that  spirit  denatured  by  the  addition  of  not  less 
than  5  per  cont.  of  purified  methyl  alcohol  may  be  delivered 
for  use  in  tho  manufacture  of  transparent  toilet  soap : 
the  denatured  spirit  to  be  kept  on  the  manufacturers' 
premises  under  Customs  seal,  and  added  to  tho  soap  stock, 
as  required,  undor  the  supervision  of  an  Officer.  The 
purified  mothyl  alcohol  must  conform  to  tho  following 
standard  : — (1)  It  should  be  colourless  and  perfectly 
clear.  (2)  Sp.  gr.  at  60°  F.  not  more  than  0-800.  (3) 
It  should  be  miscible  with  distilled  water  in  any  pro- 
portion. (4)  Not  more  than  £  c.c.  of  acetone  oils  should 
separate  when  tested  in  the  prescribed  manner.  (5) 
When  distilled,  at  least  95  per  cent,  by  volume  should  have 
passed  over  at  a  temperature  of  68°  C. 

Patents. 

Oil    mixtures    suitable   for    lubricating,    impregnating,    or 

coating  purposes  ;    Process  for  preparing .     Chem. 

Fabr.  Florsheim  Dr.  H.  Noerdlinger.  Ger.  Pat.  265,599, 
May  8,  1909.  Addition  to  Ger.  Pat.  263,278  (see  this  J., 
1913,  918>. 

Fats  and  waxes  of  mineral  origin  may  be  used  in  place  of 
the  mineral  oils  (see  als  j  this  J.,  1913, 1077, 1119).— T.  F.  B. 

Oils  and  fats  ;  Extraction  apparatus  for  materials  containing 
.     W.  Wurl.     Ger.  Pat.  266,131,  Dec.  28,  1911. 

The  apparatus  consists  of  a  horizontal  cylinder  in  the 
lower  part  of  which  are  two  longitudinal  perforated  plates, 
inclined  inwards  from  opposite  sides  of  the  wall  of  the 
cylinder  so  as  to  form  a  trough,  in  which  is  disposed  a 
screw  conveyor  for  discharging  the  spent  material  after 
extraction. — A.  S. 

Fats,   oils,  and  fish-oils  ;    Apparatus  for  converting  ■ 


into  like  bodies  of  higher  melting-points.  M.  Wilbusche- 
witsch,  Nischninovgorod,  Russia.  U.S.  Pat.  1,079,278, 
Nov.  18,  1913. 

See  Fr.  Pat.  426,343  of  1910  ;  this  J.,  1911,  966.— T.  F.  B. 
Oils  and  fats  ;    Process  for  bleaching  and  thickening 


O.Scherieble,  Esslingen,  Germany.     U.S.  Pat.  1,079,727, 
Nov.  25,  1913. 

See  Fr.  Pat.  453,664  of  1913  ;  this  J.,  1913,  798.— T.  F.  B. 

Fats    and  fatty   oils  ;     Process  for    hydrolysing into 

glycerin   and  fatty   acids.     G.    Petroff,    Novo    Gireevo, 
Russia.     U.S.  Pat.  1,079,437,  Nov.  25,  1913. 

See  Fr.  Pat.  437,336  of  1911  ;  this  J.,  1912,  545.— T.  F.  B. 


XIII.— PAINTS  ;   PIGMENTS;  VARNISHES; 
RESINS. 

Patents. 

Oil  paints  ;   Apparatus  for  mixing  and  straining ,  and 

for  like  purposes.     K.  Rapp  and  M.  Rape,  Mannheim, 
Germany.     Eng.  Pat.  14,391,  June  21,  1913. 

To  prevent  contact  of  tho  paint  with  the  wall  of  the 
n  oeptaole,  the  shaft  and  gearing  of  a  paint  mixing  and 
straining  apparatus  are  rigidly  attached  by  means  of 
brackets  to  a  liner  which  is  introduced  into  the  receptacle. 
The  liner  is  clamped  down  on  to  a  removable  sieve  resting 
on  a  ledge  in  the  bottom  of  the  apparatus.  Tho  vertical 
shaft  carries  brushes,  the  pressure  of  which  on  the  sieve 
is  controlled  by  an  adjustable  spring.    -E.  W.  L. 

Printing    ink.     M.     Wolff,    London.     Eng.    Pat.    30,037, 
Dec.  81,   1912. 

Wet  peat,  or  other  partially  carbonised  vegetable  fibrous 
ma ♦<  rial,    is    praosed   and    added    to  n.    mixture    of    10  lb. 
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of  sodium  silicate  of  100°  T.  (sp.  gr.  1-5)  dissolved  in 
50  galls,  of  boiling  water,  into  winch  3  to  G  per  cent,  by 
weight  of  "  vegetable  black "  has  been  stirred.  The 
mixture  is  boiled  for  30  to  60  minutes.  The  liquid  portion 
is  separated,  and  the  pulp-like  residue  is  strained  and 
then  mixed  with  suitable  oils,  e.g.,  linseed  and  resin  oils, 
and  ground.  Crude  petroleum  or  petroleum  distillation 
residues  alone  or  mixed  with  hydrocarbons  of  sp.  gr.  less 
than  0-78  mav  be  used  instead  of  the  resin  and  like  oils. 

— E.  W.  L. 

Roofing      materials ;      Weather  proof     coating     substances 

for  covering  and .     G.    Halle,   Vienna.     Eng.   Pat. 

14,063,  June  18,  1913. 

A  mixture  of  50  kilos,  of  montan  wax  (or  residues  from 
the  manufacture*  of  montan  wax),  100  kilos,  of  stearine 
pitch  (or  the  asphaltum-like  residues  of  the  petroleum, 
tar  and  fat  industries),  and  100  kilos,  of  a  suitable  mineral 
colouring  matter  such  as  lithopone,  iron  oxide,  or  ochre, 
is  kept  at  a  melting  temperature  for  from  half-an-hour 
to  2  hours,  air  being  preferably  blown  through  meanwhile. 
The  mixture  can  either  be  applied  as  a  coating,  or  suitable 
materials  may  be  impregnated  therewith. — E.  W.  L. 

Resinous  products  ;    Manufacture  of  - 


-.  J.  J.  Buser. 
Fr.  Pat.  458,904,  June  6,  1913.  Under  Int.  Conv., 
June  14,  1912. 

Resinous  substances  are  produced  by  acting  on  phenol 
and  its  homologues  with  sulphur  chloride  and  treating 
the  reaction  product  with  formaldehyde  or  its  polymers. 
The  nature  of  the  product  mav  be  varied  by  varying  the 
temperature  and  pressure  and  by  the  addition  of  solvent 
oils,  glycerin,  and  camphor. — -G.  W.  McD. 

Oil  paintings,  frescoes,  water  colours,  chromolithographs, 
pictures,  photographs,  distemper  colours,  etc.;    Cleaning 

and     restoring .     A.-G.     fur     Anilin-Fabrikation. 

Fr.   Pat.   459,922,   July  2,    1913.     Under   Int.  Conv., 
March  1  and  May  15,  1913. 

The  surface  of  the  picture,  etc.,  is  treated  with  alcohols 
or  esters  sparingly  soluble  in  water  and  not  easily  volatile, 
and  which  do  not  harden  or  coagulate  at  ordinary  tempera- 
tures.—G.  W.  McD. 

Oil    paintings  ;     Process  for   cleaning   or   restoring . 

Act.-Ges.  f.  Anilinfabr.,  Treptow,  Germanv.     Eng.  Pat. 

17,523,  July  30,    1913.     Under  Int.   Conv.,   March   1, 

1913. 
See  Fr.  Pat.  459,922  of  1913  ;    preceding.— T.  F.  B. 

Linoleum,  lincrusta,  or  like  material.  A.  C.  Schwarting, 
Assignor  to  Reis-  und  Handels-Akt.-Ges.,  Bremen, 
Germany.     U.S.  Pat.  1,079,728,  Nov.  25,  1913. 

See  Eng.  Pat.  26,959  of  1911  ;  this  J.,  1912,  240.— T.  F.  B. 

Manufacture  of  zinc  sulphite,  sulphide,  oxid-e,  and  a  mixture 
of  the  first  two  products.     Fr.  Pat.  459,371.     See  VII. 

Preparing  oil  mixtures  suitable  for  lubricating,  impregnating, 
or  coating  purposes.     Ger.    Pat.   265,599.     See  XII. 


XIV.— INDIA-RUBBER ;    GUTTA-PERCHA. 


Rubber  ;    Oxidation  of  - 


can  be  extracted  by  acetone,  and  that  the  ratio  of  easily 
oxidisable  to  firmly  fixed  sulphur  is  more  nearly  2  :  1  than 
1:2.  A  considerable  difference  was  found  between  the 
values  for  acetone-soluble  sulphur  obtained  respectively 
with  a  finely-filed  sample  and  a  sample  prepared  with  a 
coarser  rasp.— E.  W.  L. 

Rubber  ;   Standardisation  of  ■ 


-.     G.  Hiibencr.     Gumnii-Zeit., 
1913,  28,  237—239. 

The  author  does  not  accept  Kirchhof's  view  (tliis  J.,  1913, 
799)  that  the  course  of  oxidation  (by  aii)  of  vulcanised 
rubber  confirms  the  thiozone  vulcanisation  theory  of 
Erdmann  (this  J.,  1908,  934).  He  shows  thai  when  all 
Kirchhof's  values  for  combined  sulphur  in  the  various 
stages  are  added  together  and  calculated  upon  tbe  original 
substance,  they  are  actually  in  excess  of  the  total  .sulphur 
in  the  mixings.  Experiments  made  by  the  author  on 
vulcanised  hard  rubber  mixings  lead  him  to  the  conclusion 
that  very  little  of  tbe  "  free      sulphur  after  vulcanisation    ' 


-.     Times,  Dec.   10,  1913. 
[T.R] 

The  Standardisation  Committee  of  the  Rubber  Growers' 

Association  proposes  to  establish  a  central  testing  station 
where  vulcanising  and  physical  tests  will  be  carried  out 
under  standard  conditions.  It  is  also  proposed  to  erect 
an  experimental  factory,  the  objects  of  which  would  be 
mainly  to  advise  regarding  the  b^st  type  of  plantation 
rubbar  to  ba  used  for  specific  purposes  and  best  methods 
of  using  ;  to  advise  regarding  mixings,  processes,  etc., 
in  respect  of  which  manufacturers  may  ask  for  assistance  ; 
experimental  work,  with  a  view  to  determining  new  uses 
for  plantation  rubber ;  to  provide  the  organisation  for 
bringing  bsfore  the  trade  the  results  of  work  done,  new 
methods  and  uses,  etc.  The  formation  of  a  limited 
liability  company  to  carry  on  the  work  is  recommended. 


Patents. 

Rubber  ;  Apparatus  for  coagulating  and  curing  ■ 


-.     F.  A. 
Byrne,  Birmingham.     Eng.  Pat.  23,21 9,  Oct.  11, 1912. 

Smoke  or  coagulating  vapours  are  d  ilivered  through  a 
pipe  or  pipes,  under  pressure,  directly  on  to  latex  fed  on 
to  the  outer  surface  of  a  rotating  drum. — H.  E.  P. 

India  rubber  ;     Coagulation    and    curing    of  ■ 


:         F 

Byrne,  Birmingham.  Eng.  Pats.  24,854,  Oct.  30,  1912, 
and  18,060  and  18,062  of  1913,  date  of  Appl.,  Oct.  30, 
1912. 

(1)  The  vapours  or  gases  produced  by  the  destructive 
distillation  of  wood,  etc.,  employed,  according  to  Eng. 
Pat,  27,664  of  1911  (this  J.,  1913,98),  for  coagulating  and 
curing  rubber,  may  be  replaced  or  supplemented  by 
vapours  of  aldehydes.  If  the  vapours  have  a  softening  or 
deleterious  effect  on  rubber,  a  coagulant  such  as  pyrolig- 
neous  acid  must  be  added  to  the  aldehyde.  The  vapours 
may  be  passed  into  the  latex,  or  into  ohambera  in  which 
sheets  of  the  coagulated  rubber  are  placed.  The  following 
aldehydes  may  be  used  :  formaldehyde,  paraformaldehyde, 
acetaldehyde,  acrolein,  etc.  (2)  Instead  of  aldehydes 
phenols  such  as  carbolic  acid,  cresol,  thymol,  oreosol,  and 
naphthol  may  be  employed.  (3)  Sulphur  dioxide  may  be 
employed  in  the  same  manner  as  aldehydes  and  phenols. 

— E.  W.  L. 


Rubber ;      Extracting 


-    from    plants.     S.     Goldreich, 
London.     Eng.  Pat.  23,681,  Oct.   16,   1912. 

The  pieces  of  wood  and  bark  are  treated  with  boiling  or 
hot  liquid  (e.g.  water,  and  creosote  as  preservative)  before 
removal  of  bark,  preferably  by  a  power-hammer.  The 
wood  and  bark  are  then  treated  separately  for  the  extrac- 
tion of  rubber. — H.  E.  P. 

Poniianak  compound  and  method  of  preparing  same. 

Staunton,  Assignor  to  W.  S.  Potwm,  Chicago.  111.     U.S. 

Pat.  1,078,070,  Nov.  11,  1913. 
Ckude  pontianak  i^  dissolved  in  a  suitable  oil,  linn  and 

sulphur  are  added,  and  the  mixture  it  heated  to  bring 
about  vulcanisation,  then  cooled  in  order  to  solidify  the 
product. — E.  W.  L. 

Rubber;    Art  of  devulcnmsimj      -    -.      D.  A.  Cutler,  Mount 
Vernon,  New  York.     D.S.  Pat.  1,078,086,  ffov.  11.  1911 

Yn.cANisED  rubber  goods  are  devuloanised  bj  subjecting 
them  to  the  action  of  a  bath  containing  line  ohlorid< 
and  pine  oil  of  Bp.  gr.  0-88  — 0-90  or  0-93    0-96.     B .  W    I 

WasU  rubbtr ,    P  f  reclaiming  G    Meynaud. 


Fr.  Pat.  459,447,  S  pt.  6,  1912 

\\  asti:  vulcanised  rubber  is  soaked  in  a  solvent, 
turpentine  oi  ndnersJ  oil,  until  it  has  taken  op  aboul 
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[Dec.  31,  1913. 


its  own  wcicht  oi  solvent.  It  is  then  passed  repeatedly, 
tin  t  wit li  a  small  quantity  of  now  or  reclaimed  rubber, 
between  differentially  geaied  rollers — which  may  be 
htiatnl  imlil  the  desired  degree  of  homogeneity  and 
plasticity  is  imparted  to  the  mass.-    K.  W.  L. 

Vulcanised  rubber,     Process  of  desulphurising — ■ — -,     G. 


may  be  in  the  liquid  form,  or  thev   may  bo  allowed  to 
interact  in  the  form  of  vapour. — E  W.  L. 


Reynand.     Ft.  Pat.  169,886,  Sept.  18,  1912. 

Vrn  am-kp  rubber,  ground  or  not,  is  impregnated  with  a 
solvent,  and  heated  in  a  closed  vessel,  or  in  the  air.  with 
vit ion  of  an  alka'ine  salt.  The  beating  may  be  effected 
by  penning  the  mass  between  steam-heated  rollers.  The 
dine  sulphide  formed  is  eliminated  by  washing  with 
hot  or  cohl  water,  and  the  product  dried. — E.  W.  L. 

tcboue-like    substances ;     Process    of  producing- 


Rubber:   Process  for  the   regeneration   of  waste 

Reynaud,  Paris.     Eng.  Pat.  20,668/ Sept.  9,  1912. 

SEE  Fr.  Pat,  459,447  of  1912  ;    preceding.— T.  F.  B. 


Rubber;    Process  for  regenerating  vulct.nised- 


G. 


G  Coutelle,  Assignor  to  Farbenfabr.  vorm.  F.  Baver 
and  Co.,  Bberfeld,  Germany.  U.S.  Pat.  1.073,845, 
Sept.  23.  1913. 

Hydrocarbon?  rf  the  butadiene  series  (iaoprene)  are 
pohin  ri-<d  by  alkali  metals  or  alkali-lorminp  metals, 
e.g.  sodium,  which  have  bt  en  superficially  oxidised  e.g.  b\' 
air.  fjjtrger  yields  are  stated  to  be  obtained  than  with  the 
brighl  metals.— H.  E.  P. 

Caoutchouc ;     Process   for    the    production    of    substances 

resembling .     Ridische    Anilin    und    Soda    Fabrik. 

Fr.  Pat.  459.005.  Mav  5.  1913.  Under  Int.  Conv., 
Sept  3,  Nov.  6  and  Dec.  9,  1912,  and  Jan.  22,  1913  ; 
and  First  Addition  thereto,  dated  June  7,  1913.  Under 
Int.  Conv.,  May  16,  1913. 

(1)  The  polymerisation  of  butadiene  and  its  homologues 
by  means  of  metallic  sodium  can  be  accelerated  by  carrying 
out  the  operation  in  an  atmosphere  of  carbon  dioxide. 

iin  differences  in  the  course  of  the  change  are  noted  ; 
instead  of  thickening  gradually,  with  reduction  in  volume, 
the  liquid  is  transformed  without  any  preliminary  increase 
in  viscosity,  into  a  black,  worm-like  mass,  considerably 

•  ii.     .Mixtures  and    alloys    of     sodium    with    other 

metals  may  be  employed.     The  black  mass  obtained  may 

I    to   polymerise  further  quantities  of   butadiene 

hydrocarbons.     A   number   of   examples   of   applications 

',ft-'  Bare  given.     (2)  In  order  further  to  accelerate 

polymerisation,    the    mixture    of    hydrocarbon    and 

U  is  agitated  with  fragments  of  a  solid,  non-metallic 

For    instance,    100    kilos,    of    iaoprene    and 

6  kilo*,  of  sodium  are  placed  in  a  ball-mill  in  an  atmosphere 

krhon  dioxide,  ■  quantity  of  porcelain  balls  is  added, 
and  the  mill  is  kept  running  at  ordinary  or  a  slightly 
temperature  until  a  dry  mass  is*  formed.  This 
produot  may  be  employed  for  the  polymerisation  of 
furth'-r  quantities  of  isoprene,  or  it  may  be  freed  from 
Dftetalhc  ■odram  by  washing  with  water,  and  dried,  aftei 

removing  the  porcelain  balls. — E.  W.  L. 

d  analogous  substances  ;  Manufacture  of  • 


K.    Matthews.     Fr.    Pat.    469,134,   June    3,    1913. 
lei  Int.  Conv.,  July  2,  1912. 

of  mixing  caoutchouc  with  polymerised  styrolene, 

16,278  of  1911  (this  J.,  1912,694), 

aovtchoofl  in  mixed   with  or  dissolved  in  styrolene, 

and  th»-  mixture  or  solution  subjected  to  a  polymerising 

•    example,  a   mixture  of    100  parti  of    I* 

rubb-  r  a.-ir]  50  p*rW  of  styrolene   may  be    allowed    to 

polymerise    spontaneously,    or    polymerisation    may    be 

•-I  bv  the  addition  of  sodium  (Eng.  Pat.  24,7<to 

this    .!.,    1911,    1378),     i  beating    to 

r  by  the  action  of  light  (Stobbe,  Annalen, 

-.).     After  mixing  with  6    parts   bj    weight 

sulph  rodn  I  d  Joania  d  by  heating  for 

Denture   corresponding   to  a   steam 

I"**'  Uloa,  persq.  em.  <vz\  lb.  persq.  in.).— E.  W.  L. 

P  for   •■■    manufacture  of starling 

I.     I      I.    Grow*.     Fr.    Pat. 
Und.  r  f-.t   Conv.,  June  16  nnd 

•  -atinp  withtiioxvmelhylene, 
fin*'  •  I.  <""!'  Both  substance* 


-     C.  P. 

Bary,  Assignor  to  H.  P.  C.  G.  Debauge,  Paris.     U.S. 
Pat.  1,079.464,  Nov.  25.  1913. 

I   See  Addition  of  May  17,  1911,  to  Fr.  Pat.  413,809  of  1910; 
this  J.,  1911,  1323.— T.  F.  B. 


Caoutchouc ;       Manufacture      of     compounds     resembling 

or    related    to .     J.    Y.    Johnson.    London.     From 

Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germany.  Eng.  Pats.  26,550,  Nov"  19,  1912. 
and  977,  Jan.  13,  1913. 

See  Fr.  Pat.  459  005  of  1913  ;    preceding  — T.  F.  B. 

Caoutchouc -like  substances  from  butadiene  and  its  homologues; 

Process  for  the  production  of .     Farbenfabr.  vorm. 

F.  Bayer  und  Co.,  Elborfeld,  Germany.  Eng.  Pat. 
7945,  April  4.  1913.     Under  Int.  Conv.,  July  22,  1912. 

See  U.S.  Pat,  1,073,845  of  1913  ;   preceding.— T.  F.  B. 


XV.— LEATHER;    BONE;      HORN;    GLUE. 

Patents. 

Leather ;      Process    of    malting flexible.     G.     Basler, 

Lvnn,  Mass.,  U.S.A.     Eng.  Pat.  7109,  March  25,  1913. 
Under  Int.  Conv.,  March  28,  1912. 

Leather  soles  are  made  flexible  by  applying  a  moistening 
liquid  and  immediately  bending  the  sole  across  its  entire 
width,  first  in  one  direction  and  then  in  the  other,  around 
a  curve  of  short  radius  relatively  to  the  thickness  of  the 
leather,  in  order  to  open  the  pores.  The  liquid  may  be 
applied  to  the  grain  side  only.  As  moistening  liquid, 
water  alone  may  be  used  or  solutions  containing  alkaline 
or  soapy  substances  and  other  cleaning,  penetrating, 
opening,  softening,  bleaching  and  preserving  agents. 
A  machine  for  bending  the  leather  is  described. — D.  J.  L. 

Leather ;      Process    of    ornamenting by    dyeing.     M. 

Boyeux.     Fr.  Pat.  459,970, 'Sept.  20,  1912. 

A  MiXTruK  of  oil  of  turpentine,  250,  yellow  wax,  80,  fish 
oil,  50,  and  paraffin,  10  grins. ,  is  used  as  a  resist  in  leather 
dyeing.-  -\V.  P.  S. 

I.<  a  (her -cream ;      Manufacture     of     carnauba     wax 


I  .  Mahler  and  L.  Seth,  Coin,  Germany.     Eng.  Pat.  933, 
Jan.    13,   1913. 

Eight  kilos,  of  carnauba  wax  are  melted  with  8  kilos, 
of  train  oil.  8  kilos,  of  water  are  boiled  with  24  kilos, 
of  train  oil  and  a  colouring  matter  with  continual  stirring. 
The  two  mixtures  are  then  poured  together  and  mixed 
with  8  kilos,  of  glycerin  and  stirred  till  cold.  —  I).  J,  L. 

[Thermoplastic]  Composition  of  matter  and  process  of 
making  the  sanv.  15.  B.  Goldsmith,  New  York.  U.S' 
Pat.  1,076,417,  Oct.  21,  1013. 

An  albuminoid  ("  gelatoid  ")  is  treated  with  /3-naphthol 
and  an  indurating  agent  (formaldehyde).  The  mass 
is  heated  and  pressed  and  may  be  rolled  before  the  action 
of  the  indurating  agent  is  complete.      II.  E.  P. 

Olue  ;     Vegetable .      Process  for  making  give.     F.    G. 

Perkins,  South  Bend,  [ndL,  Assignor  to  Perkins  Glue  Co. 
U.S.  Pats.   1,078,691  and  1,078,692,  Nov.   IK,  1913. 

Skk  First  and  Second  Additions  to  Fr.  Pat.  436.297  of 
I'd  I  ;    this  .)..  1913)  791*— T;  F.  B. 
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XVI.— SOILS  ;  FERTILISERS. 

Swamp  rice  soils;    The  gases  of .     Their  composition 

and  relationship  to  the  crop.  W.  H.  Harrison  and  P.  A. 
Subramania  Aiver.  Mem.  I)ept.  Agiic.  in  India,  1913, 
3,  65—106. 

When  green  manure  ferments  in  a  swamp  rice  soil  a 
large  proportion  of  methane  is  produced,  a  smaller  amount 
of  nitrogen  and  some  carbon  dioxide  and  hydrogen.  The 
introduction  of  a  crop  modifies  the  course  of  fermentation, 
the  proportion  of  methane  in  the  soil  gas  being  greatly 
reduced  and  that  of  nitrogen  increased,  while  the  evolution 
of  hydrogen  is  practically  inhibited.  The  soil  conditions  are 
anaerobic  immediately  after  admitting  water  to  the  fields, 
and  they  remain  so  as  long  as  irrigation  proceeds.  Nitri- 
fication is  therefore  impossible,  and  nitrates  are  quickly 
denitrified,  so  that  the  crop  must  obtain  its  nitrogen  from 
ammonia  and  other  anaerobic  decomposition  products  of 
the  green  manure.  Some  of  the  substances  produced  in 
this  decomposition  are  toxic  to  the  crop,  and  must  be 
removed  in  the  drainage  water  or  destroyed  by  prolonged 
decomposition  l>ofore  the  seedlings  are  introduced,  other- 
wise the  crop  will  suffer.  Tbe surface  of  a  swamp  rice  soil 
is  covered  with  a  film  of  alga%  etc.,  which  evolves  large 
quantities  of  oxygen,  and  this  oxygen  is  the  chief  agent 
in  aerating  the  roots  of  the  crop.  In  undrained  soil, 
where  the  aerated  solution  does  not  enter  the  soil,  the 
roots  become  congested  near  th°  surface,  and  can  only  feed 
in  a  limited  amount  of  soil.  If  the  draining  is  too  rapid 
the  formation  of  the  surface  film  and  consequently 
of  oxygen  is  retarded.  The  best  rate  of  drainage  is 
a  relatively  slow  one.  Atmospheric  oxygen  is  not  so 
effective  at  the  roots  as  the  oxygen  dissolved  in  the  drainage 
water.  The  use  of  green  manures  is  valuable  in  this  con- 
nection, since  it  promotes  greater  activitv  of  the  surface 
film.— W.  H.  P. 


Humus  ;    Chemistry  of  - 


-.     S.  L.  Jodidi.     J.   Franklin 
Inst.,  1913,  176,  565— 573. 

In  view  of  the  greatly  varying  constitution  of  carbo- 
hydrates and  proteins,  and  of  the  readiness  with  which 
some  of  the  simpler  carbohydrates  and  amino-acids 
(lysine,  tryptophane  and  tyrosine)  form  melanoid  products, 
humus  must  be  regardod  as  a  substance  consisting  of  a  great 
many  different  products  and  not  as  a  mixture  of  a  few 
simple  acidic  compounds.  The  easily  soluble  decom- 
position products  are  washed  out  while  the  less  soluble 
ones  accumulate.  The  loss  resistant  products  undergo 
further  change  more  rapidly,  while  the  more  resistant 
remain.  Fresh  humus  will  contain  more  of  the  primary 
decomposition  products,  and  old  humus  more  of  the 
secondary  decomposition  products.  The  author  enumer- 
ates some  of  the  more  important  compounds  which  have 
been  found  in  soil,  and  gives  an  outline  of  the  complicated 
functions  of  humus  in  nature. — W.  H.  P. 


Denitrification;     The    mechanism   of .      W.    Hulme. 

Chem.  Soc.  Proc,  1913.  29,  307—308. 

A  series  of  experiments,  conducted  with  a  view  to  investi- 
gate the  mechanism  of  denitrification,  showed  that  this 
reduction  might  be  divided  into  two  parts:  namely,  the 
bacterial  reduction,  and  the  enzymatic  reduction.  The 
fermentation  of  similar  media,  one  with  and  the  other 
without  potassium  nitrate,  under  anaerobic  condition.-, 
showed  the  gas  evolution  to  consist  of  nitrogen  (98  per 
cent.)  and  carbon  dioxide  from  the  mtrate-oontaining 
medium,  and  of  hydrogen  (70  per  cent.)  and  oarbon  dioxide 
from  the  nitrate-free  medium.  A  medium  containing 
only  a  very  small  percentage  of  nitrate  evolved  nitrogen  and 
carbon  dioxide  as  long  as  nitrate  and  nitrite  were  present 
in  the  solution,  but  hydrogen  and  carbon  dioxide  appeal,  d 
as  soon  as  these  had  disappeared  ;  thus  the  chemical  agent 
by  which  the  organism  reduces  tin-  nitrate  Lb  nasoenl 
hydrogen.  The  media  were  tested  for  enzyme  action  by 
precipitation  with  alcohol,  drying,  dissolving  in  water,  and 
Chamberland-filtration,  measured  quantities  of  this  solution 
being  added  to  small  quantities  of  a  sterilised  I  percent. 
solution  of  potassium  nitrate,  nnd  the  nitrite  produced 


measured.  The  results  showed  a  considerable  reduc- 
tion with  the  "product"  obtained  from  the  nitrate- 
containing  flasks,  whilst  that  obtained  from  the  nitrate- 
free  flasks  was  devoid  of  this  reducing  power.  T). 
results  were  confirmed  by  a  second  series  of  experiments, 
in  which  the  fermentation  took  place  aerobically.  The 
enzyme  solutions  irt  all  Oases  were  not  affected  by  boiling. 
The  mechanism  of  denitrification  may  1)'.  therefore, 
represented  as  follows  : — 

(1)  C  .  .  .    +H20+organism=CO.,-i-H..-f- 

or  CH,  .   .   .    -f-0 „+ organising  "       11",+ 

where  ('  represents  the  carbon  of  the  nutrient  substanoe. 

(2)  KNO,  +  E=KNO;  +  EO 

(Enzyme). 
E0+2H=E  +  H,0 
2KN02+5H+2C02=2KHC03  +  4H;,O-fXJ. 

thus  accounting  for  the  large  percentage  of  nitrogen  in  the 
gases  evolved  from  the  nitrogen-containing  flask*. 

Radioactive  emanations  ;   Influence  of on  the  groirth  of 

plants.     J.  Stoklasa  and  V.  Zdobnickv.      Comptes  tend., 
1913, 157,  1082— 10S4. 

Three  sets  of  tests  were  carried  out,  viz.,  (1)  cultures  in 
Knopp's  nutritive  solution  (1  grin.  Ca(NO,)j,  0-3  grm. 
KH,P04.  0-25  grm.  KCI  and  0-25  grm.  MgS(>;  per  litre) 
prepared  with  natural  radioactive  water  or  with  water 
rendered  active  by  means  of  radium  emanation  :  tin- 
radioactivity  amounted  to  70  Mach  units  per  700  c.c. 
and  was  renewed  every  4  days  ;  (2)  small  pot  tests,  the  soil 
being  watered  with  radioactive  water  ;  (3)  in  large  vessels 
of  85  litres  capacity  exposed  to  radioactive  air.  In  all 
cases  an  increased  crop  was  obtained  provided  the  radio- 
activity was  not  excessive.  In  the  small  pot  testa,  for 
instance,  using  5 — 7  kilos,  of  soil,  and  watering  at  intervals 
of  four  days,  the  effect  was  unfavourable  when  the  radio- 
activity was  greater  than  300  .Mach  units,  but  with  an 
activity  of  40 — 60  units  a  considerably  increased  crop 
was  obtained.  Besides  the  increased  yield,  the  formation 
of  flowers  and  of  seeds  was  accelerated.  Among  the  plant  - 
used  in  the  trials  were  lentils,  peas,  wheat,  poppies,  lupins, 
sugar  beets,  etc.— A.  S. 

Patents. 

S'oi'Z;    Process  of  sweetening  and  fertilising  the .     L. 

Cheeseman,    Glenburn,    Pa.,    Assignor    to    With 
Sherman  and  Co.,  Port  Henry,  XV.    U.S.  Pat.  1,070,818, 
Oct.  28,  1913. 

The  soil  is  treated  with  barium  hydroxide  or  a  mixta* 
this  and  barium  sulphydrate,  or  with  a  composition  con- 
taining  barium   sulphide   or   barium   Bulphide  and   lime. 

— F.    Soon. 

Vinasse;    Utilisation  of  as  a  fertiliser.      Mela 

schlempe  C.m.b.H.       Pr.  Pat.  460,872,  June  ■"■.  1913. 

VlNAssi:    (150     parts)     is     heated     with     phosphoric    acid. 

phosphates  or  superphosphates  (29s  part-)  to  a  temp 
ture    of    128°  C.  and  the  adds  liberated  are  condensed. 

_-<:   W.  McD. 

Organic  fertilisers  ;  Manufacture  of .     B.C.  HuateakL 

Pr,  Tat.  458,903,  June 25,  1913. 

To  prevent  loss  of  nitrogenous  matter  by  solution,  aim 

added  to  slaughter  house  refuse  during  the  pi m  of  fat 

extraction.-  <>.  W.  Mi  D. 

Fertiliser  from  eulphite-cellulo*    wastt    lyes;    Process  for 
producing    a .     A.    Stutter.     Got.     Pat.    M 

Dec.      16,     1911. 

Sii.i'iiitk  cKi.i.i  i.osk  waste  lyes,  to  which  fertilis  ri  ma] 
be  added,  are  absorbed  by  peal  moss  Utter,  and  the  mixture 
i.  heated  to  about  120   C.  in  a  suitable  drying  apparatus, 

,.  ,,      ,,t    the    rotary    drum    type,    provided    with    an    n<  id 

,ting  lining.     It  is  l\  kted  that  the  di  i  id  i»- 

reduced  to  a  powder.     T.  P.  B. 

/■    i*irin<i  mixtures  nuitabh    (<»■  txtenminaling  plant 

\  I  \e. 
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Cl.  XVII.— SUGARS,  &c.     Cl.  XVIII.— FERMENTATION  INDUSTRIES. 


[Dec.  31,  1913. 


fVeC*M  for  </<  >/mk/i  »</  pa  myites  of  plants  and  a  N  imals.     Ger. 
Pat.  266,809.     See  XTXb. 


XVII.— SUGARS  ;  STARCHES;  GUMS. 

Patents. 

Syrup*  ;     Product  for   the   refining   of ,    which   effects 

their  simultaneous  decolourisation,  defecation  and  clarifi- 
cation.    P.  Lagrange.     Fr.  Pat.  459,213,  Aug.  29,  1912. 

Thk  product  contains  40  per  cent,  of  powdered  charcoal, 
pes  cent,  of  monocalcium  phosphate,  and  10  per  cent. 
of  alumina,  but  the  alumina  may  be  omitted  or  replaced 
bv  albumin.  It  is  made  by  mixing  tricalcium  phosphate 
(1000  kilos.)  with  hydrochloric  acid  (1000  litres  of  22  per 
cent,  acid  diluted  with  500  litres  of  water)  and  aluminium 
sulphate  or  chloride  (150 — 200  kilos.),  stirring  in  powdered 
charcoal  and  adding  a  slight  excess  of  alkali.  After 
filtration  and  washing,  the  product  is  pressed,  dried  and 
powdered. — J.  H.  L. 


Beet  sugar ;  Process  and  apparatus  for  the  filtration  of  raw 
beet  juices,  diffusion  liquors  and  other  liquids  produced 

in  the  manufacture  of .     M.  de  Wierusz-Kowalski. 

Ft.  Pat..  459,418,  June  18,  1913. 

Filtration  is  effected  without  the  aid  of  artificial  pressure, 
and  deposition  of  the  suspended  matter  on  the  filtering 
medium  is  prevented.  The  filtering  units  are  each 
formed  of  a  sack  of  suitable  material  stretched  over  an 
extensible  frame,  and  having  a  small  outlet  tube  at  the 
bottom.  The  cells  are  immersed  in  the  liquid  and  are 
held  in  position  by  guides ;  any  one  cell  can  be  removed 
without  interrupting  the  working  of  the  others.  When  a 
cell  is  in  position,  its  small  outlet  tube  fits  into  another 
tube  fixed  to  the  casing  of  the  battery,  and  thus  enables  the 
filtered  liquid  to  be  drawn  off;  when  these  two  tubes  are 
drawn  asunder  {e.g.,  when  a  cell  is  lifted  out  of  the  battery) 
each  is  closed  automatically  by  valves  so  that  ingress 
of  unfiltered  liquid  is  prevented.  The  deposition  of 
suspended  matters  on  the  filtering  medium  is  prevented 
either  by  continuous  agitation  of  the  liquid,  or  by  scrapers 
or  brushes  to  which  an  automatic  periodic  motion  may  be 
imparted.  The  liquid  to  be  filtered  may  be  kept  in  motion 
in  a  direction  perpendicular  to  the  surface  of  the  cells, 
so  that  the  precipitate  tends  to  be  deposited  on  one  side 
of  the  cells  only. — J.  H.  L. 


'rifugal    drum,    especially  for    separating    starch  from 
•t'irch    suspensions.     S.     Aston,    Maschinenfabrik    und 
BHBNL     Ger.  Pat.  265,154,  March  2,  1912. 

The  drum   is  in   the  form  of  two  concentric  truncated 

cone*  with  a  *)r<  w  fixed  to  the  inner  cone  and  rotating 

in  the  annular  spa*  <■  at  ;i  different   speed  to  the  outer  cone. 

:>-i<>nis  introduced  into  the  interior  of  the 

mmr  petfoiated  DOM  and  moist  starch  is  forced  by  the 

rifugal  fore   to  the  boner  wall  of  the  outer  cone,  from 

whifh  it  i*  removed  and  carried  downwards  by  the  screw. 

The  starca  I    through  an  annular  opening 

the   lower  edge  of   the  outer  cone  and   a  plate 

to  and  rotating  with  the  inner  cone,  and  a  steel 

■eraser  extendi  into  this  opening  to  prevent  it  becoming 

■toeked.-  A 


Sugar*,      ProUM*    of    pr.  <,  ,„.,  „/„/,/,       — ,      y.    E. 

°»"  NY.,  and  H.  s.  Mark,  Allston,  Meet., 

WO,  Jan.  6,  \uv.\.    Under  Int.  Conv., 

BM  6,   I'll2. 

1912;  tbtoj.,  1912,  833.— T.F.I'. 

labli  ainam  and  '-ihyi  alcohol  from  fumfcuf, 
ur  timila*  r.u,,  lieriaU      h     Pal     4o«i  Mi'i 
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XVHX— FERMENTATION    INDUSTRIES. 

Worts ;    Influence   of  the   braving   water,   the    degree    of 
modification  of  the  malt,  and  the  method  of  mashing,  on 

the    nitrogen  content    of and   particularly    on    their 

content  of  assimilable  nitrogen.  W.  Windisch,  H. 
Asemann  and  K.  Hoffmann.  Woch.  Brau.,  1913,  30, 
565—567,  573—575,  585—587,  592—594. 

The  amount  of  assimilable  nitrogen  was  determined  by 
j  submitting  tho  wort  to  5  or  6  successive  fermentations, 
each  started  by  adding  to  the  wort  (previously  freed  from 
i  alcohol  and  treated  with  sugar)  a  trace  of  yeast ;  the  total 
nitrogen  in  the  successive  yeast  crops  was  determined. 
Carbonates  of  the  alkaline  earths,  especially  magnesium 
carbonate,  when  present  in  brewing  waters  tend  to  check 
the  solution  of  nitrogenous  matters  and  the  formation  of 
assimilable  nitrogen  in  the  mash  ;  magnesium  and  calcium 
sulphates  have  the  reverse  effect.  Long  grown  malts 
j  (8  days)  produce  worts  containing  rather  more  nitrogen 
than  those  prepared  from  short  grown  malts  (5  days) 
but  the  proportion  of  this  nitrogen  assimilable  by  yeast 
i.3  almost  the  same  in  both  cases.  Variations  in  the  method 
of  mashing  produce  no  striking  differences  in  the  proportion 
of  assimilable  to  total  nitrogen  in  woits.  Brewery  worts 
almost  invariably  contain  much  more  assimilable  nitrogen 
than  is  necessary  for  the  yeast,  so  that  a  considerable 
excess  is  found  in  finished  beers:  tho  degree  of  this 
excess  does  not  appear  to  stand  in  any  simple  relation  to 
the  stability  of  beers. — J.  H.  L. 


Patents. 

Malt  and  the   like ;    Apparatus  connected  with   grinding 

and  mashing .     A.   H.  Morgan,  Tamworth,  Staffs. 

Eng.  Pat,  25,108,  Nov.  2,  1912. 

An  inclined  spout,  revolving  in  the  upper  part  of  the 
grist  case,  delivers  the  grist  from  the  malt  mill  either 
directly  round  the  walls  of  the  case  or  on  to  a  cone  of 
slightly  smaller  diameter  than  that  of  the  case,  so  that  a 
pit  is  formed  in  the  centre  of  the  case.  Tha  husks  and 
coarse  grits  work  towards  the  centre  and  are  discharged 
into  the  mash  tun  before  tho  fine  grits  and  flour,  any 
risk  of  a  set  mash  being  thus  avoided. — L.  E. 


Diastase ;    Manufacture    of- 


-.  S.  Frankcl,  Vienna. 
Eng.  Pat.  18,427,  Aug.  13,  1913.  Under  Int.  Conv., 
Aug.  17,  1912. 

A  diastase  solution,  e.g.,  a  cold  extract  of  malt,  is 
fermented  directly  (i.e.,  without  being  first  sterilised 
by  filtration),  in  presence  of  calcium  carbonate,  with 
pressed  yeast  containing  lactic  bacteria,  to  remove 
carbohydrates  and  nitrogenous  compounds.  The 
fermented  solution  is  filtered,  and  the  filtrate,  which 
mvist  contain  no  reducing  sugar,  is  concentrated  in  vacuo 
until  calcium  lactate  begins  to  crystallise.  The  solution 
is  then  left  until  crystallisation  is  complete,  and  filtered. 
Both  the  residual  crystals,  which  are  pressed  until  fairly 
dry,  and  the  syrupy  filtrate  contain  diastase;  the  filtrate 
may  be  further  purified  by  the  usual  methods. — L.  E. 

Fermentation  ;    Process  of  acidifying  musts,  etc.,  in  con- 
junction with  the  use  of  ammonium  compounds  prior  to 

alcoholic .     A.  Pollak.     Ft.  Pat.  459,548,  June  13, 

1913.     Under  Int.  Conv.,  Aug.  8,  1912. 

Wort  or  other  fermentable  liquid  is  treated  with  acidifying 
{e.g.,  lactic)  bacteria,  and  when  the  maximum  acidity 
is  attained,  one-half  or  three-fourths  of  the  acid  is 
neutralised  with  ammonia  or  an  unstable  compound 
thereof,  such  as  ammonium  carbonate  or  hexamothylene 
tetracaine;  or  part  of  toe  acidified  wort  may  be  completely 
neutralised  and  then  added  to  the  remainder.  Acidifica- 
tion is  then  allowed  to  continue  until  a  maximum  acidity  ih 
again  attained,  the  cycle  of  operations  being  continued 
until  '1"  more  add  can  bo  formed.  The  product,  wliieli 
may  contain  as  mueh  as  8  per  cent,  of  lactic  acid,  and  a 
iderable  proportion  <»f  ammonium  compounds*  serven 
for  the  preparation  of  yeast  or  alcohol. — L.  E. 
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Sawdust,  peat  or  similar  cellulosic  materials  ;    Process  for 

obtaining  fermentable  glucose  and  ethyl  alcohol  from . 

A.  de  Posnansky  and  L.  Spassky.  Fr.  Pat.  459,593, 
Sept,  9,  1912. 

The  material  is  freed  from  resins  and  tannins  by  one  or 
more  extractions  with  water,  which  may  contain  sodium 
carbonate  or  lime,  at  140°  C.  It  is  next  heated  for  2  hours 
at  140°  C.  with  a  dilute  solution  of  calcium  bisulphite, 
to  dissolve  the  lignin,  which  may  be  subsequently  recovered 
from  the  liquid  by  acidification  with  hydrochloric  acid. 
The  material  freed  from  lignin  is  heated  at  140°  C.  with  a 
dilute  solution  containing  hydrochloric,  sulphurous  and 
hydrofluoric  acids,  until  saccharification  is  complete 
(about  3  hours).  The  solution  containing  the  sugar  is 
distilled  under  reduced  pressure  to  remove  the  volatile 
acids,  and  after  it  has  reached  a  density  of  20° — 30°  B. 
(sp.  gr.  1-162 — 1-263)  a  jet  of  steam  or  carbon  dioxide 
is  passed  through  it  at  60° — 70°  C.  The  residual  acids 
are  neutralised  by  chalk  (or  if  their  amount  is  very  large 
the  sugar  is  extracted  with  strong  alcohol  and  the  extract 
distilled)  and  the  syrup  is  treated  with  a  little  tartaric 
acid,  sterilised  bv  heating,  and  fermented.  (Cp.  Fr.  Pat. 
451,268  ;   this  J.,"  1913,  620. )^J.  H.  L. 

[Fermentation]      Starchy      materials ;      New    process     of 

saccharifying ,    manufacturing   alcohol,    wines  from 

grains,  etc.,  characterised  by  the  employment  of  a  new 
organism  capable  of  yielding  the  same  results  in  a  septic 
medium  and  in  presence  of  bacteria,  as  are  obtained  with 
the  mucors  now  utilised  industrially  under  aseptic  con- 
ditions. Soc.  Franc,  des  Distilleries  de  1'Indo-Chine. 
Fr.  Pats.  459,634,  Sept.  10,  and  459,815,  Sept.  16,  1912. 

(1)  Claim  is  made  for  the  use  of  a  new  organism,  Mucor 
Boulard  No.  5,  which  has  as  strong  a  saccharifying  power 
as  the  mucors  now  employed  industrially,  and  has  the 
advantage  that  it  can  effect  saccharification  in  strongly 
infected  and  acid  media.  (?)  The  wort  i«  treated  at  45°  C. 
with  a  culture  of  Mucor  Boulard  No.  5,  yeast  being  added 
when  the  sugar-content  of  the  liquid  amounts  to  say 
80  grms.  per  litre.  The  process  may  be  carried  out  either 
aseptically  or  in  open  vats.  The  activity  of  the  mucor 
and  the  yield  of  alcohol  are  not  diminished  unless  the 
wort  becomes  very  strongly  infected  and  acquires  a  high 
acidity,  e.g.,  equivalent  to  9-8  grms.  of  sulphuric  acid 
per  litre,  and  even  in  such  a  case,  the  loss  of  alcohol  is  very 
small. — L.  E. 

Wines,  beers  and  spirits  ;    Electrical  process  for  the  ageing 

of [and     rectification     of    perfumes].     C.     Henry. 

Fr.  Pat.  459,141,  Aug.  27,  1912. 

The  process  may  be  applied  to  the  ageing  of  wines,  beers 
and  spirits,  the  rectification  of  perfumes  and  the  purifica- 
tion and  sterilisation  of  various  products  particularly 
wines  and  beers.  The  liquid  is  subjected  to  the  greatest 
possible  difference  of  potential,  but  the  current  passing 
should  be  very  feeble,  so  as  to  avoid  electrolysis  as  far  as 
possible.  The  electrodes  are  of  silver  or  platinum  and 
each  is  enclosed  in  a  receptacle  which  communioaii is 
with  the  main  body  of  liquid  through  a  glass  bulb  and 
tube  ;  impurities  from  the  liquid  are  deposited  around  the 
electrodes  and  may  be  easily  removed  by  emptying  the 
glass  bulbs.  In  the  treatment  of  costly  liquids  such  as 
essential  oils,  the  electrodes,  enclosed  in  some  absorbent 
material  (wool  or  filter  paper),  are  immersed  directly 
in  the  liquid  and  the  absorbent  material  is  cleaned  or 
ehanged  at  the  vnd  of  the  operation. — J.  H.  L. 

Beverages  of  low  alcohol-content,  and  rich  in  carbon  dioxide  ; 

Manufacture   of .     M.    Busma.     Fr.    Pat.    459,901, 

July  3,   1913. 

A  liquid  containing  fermentable  sugars  is  treated  with 
(1)  nectariferous  flowers  which  contain  aromatic  substai 
and  yeasts  of  low  fermenting  power,  (2)  seeds  or  fruits 
either  in  their  natural  state,  or  ground  (e.g.,  ground 
poppy  seeds),  which  contain  nutritive  substances  and  yi 
of  low  fermenting  power  bnt  containing  no  aromatic  sub- 
stances, and  (3)  ground  linseed  cake  which  contains 
considerable  quantities  of  nutritive  and  mucilaginous 
substances.     The    relative    proportions    of    these    three 


classes  of  constituents  may  vary  in  different  cases  and 
either  of  classes  (2)  and  (3)  may  be  omitted. — J.  H.  L. 

Alcohol  ;  Rectification  of in  apparatus  for  discontinuous 

working.     C.  Schilling.     Fr.  Pat.  459,947,  July  3,  1913. 

Five  fractions  are  separated,  viz..  first  and  second  head 
fractions,  middle  fraction  (not  further  treated)  and  first 
and  second  tail  fractions.  The  distillates  of  second 
quality  (second  head  fraction  and  first  tail  fraction) 
are  not  mixed  with  the  next  charge  of  crude  spirit  in  the 
still,  but  are  introduced  into  the  column  at  a  suitable 
stage  of  the  distillation  ;  similarly  distillates  of  third 
quality  (first  head  fraction  and  second  tail  fraction)  are 
introduced  into  the  column  during  the  distillation  of 
the  next  charge  of  crude  spirit  instead  of  being  rectified 
separately.  The  advantages  claimed  for  the  process 
are  more  efficient  dephlegmat ion  in  the  column,  consider- 
able saving  of  steam,  time  and  alcohol,  and  suppression  of 
filtration  through  charcoal. — J.  H.  L. 


L. 


Wines   and   distillery   vinasses ;     Treatment   of  ■ 


Riviere.     First    Addition,    dated    Aug.    27,    1912,    to 
Fr.  Pat.  447,138,  Oct.  18,  1911  (this  J.,  1913,  247). 

The  fats  present  in  the  wine  or  vinasse  are  saponified  by 
lime.  The  calcium  soap,  after  separation  from  the  liquid, 
is  converted  into  soluble  soaps  or  free  fatty  acids.  The 
filtrate  from  the  calcium  soap  is  concentrated  under 
reduced  pressure,  mixed  with  alcohol  and  filtered  from 
protein  matters.  The  cakes  of  the  latter  are  treated  in  the 
filter-press  with  compressed  air,  carbon  dioxide  or  other 
gas,  and  afterwards  dried  for  fodder.  Alcohol  is  removed 
from  the  filtrate  by  distillation  under  reduced  pressure, 
the  residue  is  mixed  with  fine  sand,  kiesclguhr  or  similar 
material,  and  the  glycerol  extracted,  e.g.,  with  acetone. 
The  residue  may  be  used  as  fodder.  Errata. — In  the 
original  patent,  for  (pentoses)  read  (pentosans)  and  for 
acide  chlorique  .  .  .  chlorate,  read  acide  perchlorique 
.     .     .     perchlorale. — J.  H.  L. 

Mashes    and    other  fermentation    substrates ;     Process    of 

preparing for  subsequent  fermentation.     A.   Pollak, 

Allach,    Germany.     Eng.    Pat.    13,193,   June  6,    1913. 
Under  Int.  Conv.,  Aug.  8,  1912. 

See  Fr.  Pat.  459,548  of  1913  ;    preceding.— T.  F.  B. 

Malt,  seeds,  and  the  like  ;    Apparatus  for  treating . 

L.     Topf,     Erfurt,     Germany.     U.S.     Pat.     1,079,153, 

Nov.  18,  1913. 
See  Eng.  Pat.  17,206  of  1909  ;  this  J.,  1910,  972.— T.  P.  B. 

Dealcoholising    wine,    beer,    and    the   like  ;     Proct-s  and 

apparatus  for   continuously .     G.    Ciapetti,    Rome. 

Eng.  Pat.  22,988,  Oct.  8,  1912. 

See  Ft.  Pat.  443,573  of  1912  ;  this  J,  1912,  1004.— T.F.B. 

Beverages  free  from  alcohol  or  continuing  very  little  alcohol  : 

Production    of .     ML     Bosnia,    Berlin.     Eng.    Pat. 

15,613,  July  7,  1913. 

See  Fr.  Pat,  459,961  of  1913;    preceding. 


-T.  K  B. 


Utilisation  of  vinasse  as  a  fertiliser.     Fr.    Pat    169,872. 

See  XVI. 


Zymase    and    reductase;     The    mutual    rclatw 


Lwow.     Ber.     dcr     deuteoh.     botanisehen     Gee,     31, 
141—147.    Throngfa   Brewers'  Journal,  1913,  !>•<•.  IS, 

696.      (See  also  this  .1.,   1013,  955.) 

Kaki.ikk  researches  having  shown  thai,  m  the  result  of 
oxidation  by  atmospheric  oxygen,  the  pigments  formed 
from   ohromogens   have   a    highly    restricting   effect    on 
alcoholic    fermentation,    the   author   experimented    with 
Methylene  Blue,  for  the  purpose  "f  t.  ituu;  the  seem 
of  the  theniical  explanation  previously  advanced     From 
the  results  it  appears  that  l  arm.  moL  <>f  Methylene  Blue 
extracts    I    gnn.-moL   of  hydrogen  from   the  ferment 
liquid,  and  thereby  renders  inactivi   l  gnn.  mol.  ol 
which'  is   thus    pujsmwrl    from    further   d  Hon 
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into      alcohol      and      carbon      dioxide.     The      hydrogen, 
temporally    combined    by    the    reductase,   is  essential 
to   the   normal   course   of   fermentation,    being   required 
U>th    by    alcohol    and   carbon    dioxide.     It   is   probable 
that  the  separation  of  earbon  dioxidfl  proceeds  synchron- 
ously, correctively,  and  in  the  same  phase  with  that  of 
•her,    still    unknown,    body.     An    cxaet    parallelism 
-•. b  between  the  reducing  and  fermenting  energy  of 
-:,  and  it  i<  doubtful  whether  reductase  exists  as  an 
huh  pendent  enzyme  in  yeast  ;  it  may  be  that  the  reducing 
properties  belong  to  a   single   but   complex  fermentation 
agent,  viz..  zymase. 


XIXa— FOODS. 

The  g\ises  of  twamp  rice  soils.  Their  composition  and 
relationship  to  the  crop.  Harrison  and  Subra mania 
Aiyer.     Set    XVI. 

Patents. 

Fodder  from  peat;  Production  of — — .  F.  Sahlfeld, 
Hanover,  Germany.     Eng.  Pat.  9352,  April  21,  1913. 

A  <  L'  ism  vessel  ia  divided  by  a  perforated  plate  into  upper 
and  lower  sections  for  the  peat  and  for  water  respectively  ; 
both  sections  are  provided  with  steam  pipes.  The  vessel 
:  to  1-1  '  C.  and  compressed  air  is  then  admitted 
to  raise  the  pressure  to  5  or  6  atmospheres.     During  the 

tion  the  water  is  continually  pumped  from  the  lower  i 
part  of  the  vi  aasl  and  discharged  over  the  peat.  After 
4  hour~  the  solution  of  sugars  and  mucilage  produced  is 
drawn  otf.  concentrated  under  reduced  pressure,  and 
mixed  with  bran,  malt,  or  exhausted  peat  fibre  to  form 
a  fodder.—  W.  P.  B 


Sterilising    milk    and    other    liquids ;     Process   for 


Court ntrating  apjxiralus  for  the  manufacture  of  preserved 
[luptid]  food.  Cecchm  and  Quaquarini  Fr.  Pat. 
450,026,  June  9,  1913. 

A  hollow  rotating  shaft,  through  which  steam  is  circulated, 
pas-  -  down  the  cent 1 1-  of  a  vertical  cylinder,  which  is 
connected  at  the  top  with  an  exhaust  pump.  The  liquid 
to  •  ntrated  is  introduced  through  a  coil  at  the 

upper  part  of  the  cylinder,  falls  on  to  perforated  plates 
attached  to  the  shaft,  and  thence  on  to  a  hollow  helix 
attached  to  the  shaft  and  supplied  with  steam  from 
the  same.  Below  the  helix  are  two  hollow  plates  provided 
with  scrapers.  The  lower  part  of  the  cylinder  is  surrounded 
by  a  steam-jacket,  and  a  small  helix  and  Borapera  fitted 
•  •  thai  pail  eause  the  concentrated  material 
to  pass  through  a  waived  chamber  into  a  second  cylinder 

Erovided  with  ■  -team  heated  rotating  shaft  carrying  a 
the  mateiiti  j.  discharged  from  the  second  cylinder 
into  suitabl  \V.  P.  S. 

anufacturittg  <i  readily  aokibU 
-.     J.  Bergmuller.     Fr.  Pat.  460,675,  June  26,  1913. 

'.und  to  a  paste  and  submitted  to  eentri- 

eral  hours  at  about  65   C.  ;    the  fat 
■1  from  the  mass  and  caused  to  adhere 
of  the   particL  -.   whilst    the   moistun 
ted.     Ti.  -  then  pressed  in  the  usual  way. 

— W.  P.  S. 

•.    grains,    fruit*,  m              now    ten 

■   rf for  food*  either  nloiu    •■• 

1  ■).    Nicoud      IT     Pal 
v  2,   1912 

introduced,  tog<  ther  with  a 
dcohol,  into  i  from 

baueted  ;    the  rei  1 1  d 
kporation  of  the  liquidi 
•i  i>  Ih-  treated  ui  der  a  low  pre 

rbon  dioxide  and   nitrogen, 
quently  wiih 
oeutral  edible  f»u  or  oil        \\    p.fi, 


0.    Lobeck,    Leipsic,    Germany.     Ene.     Pat.     18,834, 
Aug.  16,  1912. 

See  Fr.  Pat.  447,458  of  1912  ;  this  J.,  1913,  249.— T.  F.  B. 

Condensation  or  concentration  of  milk  and  other  liquid  ; 

Process  for  the .     E.  W.  Kuhn,  London.     Eng.  Pat. 

20,536,  Sept..  9,  1912. 

See  Fr.  Pat.  448,160  of  1912  ;  this  J.,  1913,  445.— T.  F.  B. 

Drying    milk    and    similar   food ;     Machinery   for 


J.    0.   A.   Amundsen,   Stavanger,   Norway.     U.S.   Pat. 
1,018,603,  Nov.  18,  1913. 

See  Fr.  Pat.  443,057  of  1912  ;  this  J.,  1912,  1005.— T.F.B. 
Preparation  of  extracts.     Eng.  Pat,  2013.     See  I. 

XIXb.— WATER  PURIFICATION;  SANITATION. 

Guaiacum  resin  as  a  reagent  for  the  detection  of  minute 
trace*  of  copper.  W.  R.  G.  Atkins.  Chem.  Soc.  Proc, 
1913,  29,  303. 

In  order  to  ascertain  how  far  traces  of  metals  might 
vitiate  tests  for  oxydases  by  guaiacum  resin,  a  scries  of 
experiments  was  carried  out  to  determine  the  limits  of 
sensitiveness  of  the  reaction  towards  certain  salts,  when 
it  was  found  that  very  minute  amounts  of  copper  salts 
or  of  potassium  permanganate  may  be  detected  by  means 
of  the  reaction.  Accordingly  it  is  suggested  as  a  reaction 
useful  in  water  analysis.  Below  are  recorded  the  limits 
of  sensitiveness  of  the  reaction,  expressed  in  grams 
per  c.c.  Copper  as  sulphate,  2  x  10-9  to  2  x  10~*. 
Potassium  permanganate,  4  X  10""8.  Potassium  bichro- 
mate, 1  x  10"" 7.  Iron,  as  ferrous  sulphate,  1  x  10~6,  as 
ferric  sulphate,  I  X  10~6.  Lead  as  acetate,  6  X  10~6. 
Nitric  acid,  2  X  10~5.  Manganese  as  sulphate,  8  X  10~*. 
In  each  case  a  few  drops  of  hydrogen  peroxide,  were  added, 
as  well  a.i  a  very  dilute  solution  of  the  reagent.  Traces  of 
chlorides  were  also  present,  and  play  an  important  part. 

Potash  works  effluents.     Rohland.     See  VII. 

Patents. 

Water ;     Apparatus  for  preparing   solutions  for   use   in 

purifying    or    softening- or    other   purposes.     F.    A. 

Anderson,  Newcastle  on-Tyne.     Eng.  Pat.  5465,  March 
4,    1913. 

A  cylindrical  tank,  closed  at  the  bottom,  is  provided 
inside  with  throe  open  cylinders  nested  one  within  the 
o'her.  The  solids  to  be  dissolved  are  placed  in  a  basket 
at  the  top  of  the  innermost  cylinder,  wheh  is  in  sujh  a 
position  that  when  the  apparatus  is  filled,  the  solids  just 
dip  into  the  water.  Water  is  then  allowed  to  flow  in 
between  I  he  innermost  cylinder  and  the  next  outer  one. 

— F.  Shdn. 

|  11  -'o ln'\  Filters.  J.  Blondiau,  Braine  le-Comte,  Belgium. 
Bug.  Pat,  16,050,  July  11,  J913.  Under  Int.  Conv., 
July  17,   1912. 

Tiik  water  passes  first  through  a  layer  of  coarse  submerged 
sand,  then,  in  admixture  with  ail,  through  a  lower  filter  of 
uri  abmerged  finei  sand,  where  the  impurities  are  oxidised, 
next  through  a  lower  filter  of  submerged  fine  sand,  and 
finally  through  hollow  filter-bricks  into  a  reservoir  below. 

The  water  after  passing  through  the  Oxidising  zone  of  ths 
tiller,  does  not   COmC  into  eontaet   with  unfiltered  air  until 

it  i    withdrawn  from  the  reservoir. — W.  H.  C. 


Watei  purification;    Method  of 


.  w.  T.  Alliger  and 
J.  W.  Gamble,  Philadelphia,  Pa.,  and  <'■.  Jl.  Gibson, 
ftfontclair,  N.J.,  A  ignort  to  J.  S.  L.  Wharton,  W.  S. 
Hallowell,  and  J.  0.  -lone  .  a  Firm  of  Harrison  Safety 
Boiler  Work*,  Philadelphia,  Pa.  D.S.  Pat.  1,078,655, 
Nov.  18,  1013. 

Till.    wat«]     I      heated   and    agitated    by    mean      o|      team   to 

decompo  e   bicarbonate!   and  expel  the  liberated  carbon 
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dioxide,  then  treated  with  a  reagent  which  will  react 
with  the  non-carbonate  impurities,  and  the  heating 
continued. — W.  P.  S. 

Effluents  ;   Oxidising  filler  for  the  biological  purification  of 

■ -.      Deutsche    Filterkompagnie,  Ges.m.b.H.       Ger. 

Pat.   265,828,  March  5,  1912. 

The  filter  consists  of  a  number  of  perforated  hollow 
elements  filled,  to  a  greatei  or  smaller  extent,  with  filtering 
material.  The  filter-elements  aie  constructed  of  a  reactive 
material  such  as  volcanic  rock  and  a  binding  medium, 
and  the  filtering  material  consists  of  pieces  of  volcanic 
rock.  The  filter-elements  communicate  with  one  another 
by  means  of  openings  in  the  side  and  bottom  walls. — A.  S. 

Disinfecting  and  therapeutic  preparations  ;   Manufacture  of 

.     P.     A.     Newton,    London.      From    Farbenfabr. 

vorm.  F.  Bayer  und  Co.,  Elbcrfeld,  Germany.  Eng. 
Pat.  4571,  Feb.  22,  1913. 

Bolus  alba  is  impregnated  with  a  sparingly  soluble  or 
insoluble  compound  of  a  metal  such  as  silver,  copper, 
mercury,  zinc,  lead,  or  bismuth.  The  products  are  said 
to  show  a  strong  disinfecting  action  and  to  be  non-irritant, 
retaining  the  properties  of  bolus  as  regards  its  drying 
action  on  wounds,  etc. — T.  F.  B. 

Plant  pests  ;    Process  for  preparing  mixtures  suituble  for 

exterminating .     A.  Lang.     Ger.  Pat.  265,656,  Aug. 

.  19,  1911. 

Powdered  aluminium,  magnesium,  calcium,  or  similar 
metal  is  intimately  mixed  with  the  equivalent  quantity 
of  sulphur,  and  the  product  is  mixed  with  carbon  and  an 
oxide  or  nitrate,  or  similar  combustible  mixture,  pressed 
into  solid  masses  by  aid  of  a  combustible  binding  agent, 
such  as  collodion,  and  ignited.  The  residue  evolves 
hydrogen  sulphide  on  treatment  with  water. — T.  F.  B. 

Parasites  of  plants  and  animals  ;  Process  for  destroying . 

C.  Beyer.     Gei.  Pat.  266, S09,  Jan.  24,  1913. 

Solutions  of  valeric  acid  or  its  compounds  may  be  used 
as  parasiticides  ;  they  may  be  sprayed  on  plants  or  used 
as  dips  for  animals.  Suitable  stiengths  are  from  0-5  to 
2  per  cent,  aqueous  solutions. — T.  F.  B. 

Water;    Process  for  rendering  sterilised tasteless  and 

odourless.  R.  *  Grutcr,  Charlottenburg,  Assignor  to 
Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Ger- 
many.    U.S.  Pat.   1,078,918,  Nov.   18,  1913. 

See  Ger.  Pat.  260,653  of  1912  ;  this  J.,  1913,  840.— T.F.B. 


Oxidation   and  separation   of  iron    in    solution.     Pi 
459,576.     See  VII. 


Pat. 


Manufacture  of  hydraulic  lime,  tenant,  and  Portland 
cement  from  the  residues  of  the  incineration  or  distillation 
of  domestic  refuse  and  sludge.     Fr.  Pat.  458,5.') I.  Set  IX. 

Apparatus  for  detecting  and  estimating  certain  substance* 
[oxidising  and  reducing  agent*]  by  virtue  of  their  polarising 
or  depolarising  action  on  an  electric  couple.  Eng.  Pat. 
1776.     See,  XXIII. 


XX.— ORGANIC  PRODUCTS  ;    MEDICINAL 
SUBSTANCES  ;    ESSENTIAL  OILS. 

Linaloe  oil  [and  ahiu  oil].  Schimmel'e  Kept..  Oct.,  1913. 
Ik  view  ot  the  fact  that  shin  oil  may  be  used  aa  an  adul- 
terant of  linaloe  oil,  the  detection  and  determination  ol 
camphor  (which  is  a  constituent  of  shin  oil  but  is  absent 
from  Mexican  and  Cayenne  linaloe  oils)  is  of  importance). 
The  presence  of  one  per  cent,  of  camphor  can  be  detected 
in  linaloe  oil  by  the  semicarbazide  method  :  25  pram,  ol 
steam-distilled  oil  are  diluted  with  a  mixture  of  1  gnn.  of 
semicarbazide  hydrochloride  and  1  gnu.  of  sodium  acetate 
in  25  c.c.  of  90  per  cent,  alcohol;    after  standing  for    24 


hours,  1  <rnn.  of  sodium  bicarbonate  is  added,  the  mixture 
is  distilled  with  steam,  and  the  residue  is  evaporated 
slightly  on  a  water-bath;  on  cooling,  the  seiuicarbazone 
separatee.  It  is  dissolved  in  a  li'tl"  alcohol,  and  the 
alcohol  is  evaporated  ;  if  camphor  is  present,  its  odour  is 
clearly  perceptible  when  the  residue  is  treated  with  sul- 
phurio  acid.  The  camphor  content  of  adulterated  linaloe  oil 
may  be  estimated  rapidly  and  accurately  as  follows  : — Ten 
grms.  of  the  oil  is  dropped  slowly  into  a  cooled  solution 
of  50  gnns.  >>f  potassium  permanganate  in  300  c.c.  of 
water.  When  the  reaction  i>  complete,  i.e.,  at  the  end  of 
about  two  hours.  200  c.c.  of  water  is  added  and  the  camphor, 
which  is  not  attacked,  is  distilled  by  means  of  steam  : 
after  additig  salt  to  the  distillates,  they  are  extracted 
several  times  with  ether  and  the  extracts  evaporated. 
This  method  renders  possible  the  determination  or  detec- 
tion of  1  per  cent,  of  camphor  or  10  per  cent,  of  shiu  oil 
in  linaloe  oil.  The  principal  sources  of  linaloe  oil  are 
Mexico  and  French  Guiana.  It  is  ouatomary  to  estimate 
roughly  the  oil  content  of  the  wood  by  the  colour,  which 
is  yellower  the  more  oil  is  present.  For  the  distillation 
of  the  oil,  90  to  100  kilo*,  of  wood  shavings  and  100  kilos. 
of  hot  water  are  distilled  under  about  3  atmos.  pressure, 
the  process  occupying  about  li  hours.  The  crude  oil  is 
freed  from  mechanical  impurities  by  decantation  and 
filtration,  and  is  then  distilled  with  steam  oi  in  a  vacuum. 
The  annual  exports  of  oil  from  French  Guiana  have 
increased  from  347  kilos,  in  1889  to  22,147  kilos,  in  1910, 
whilst  the  export  of  wood  has  risen  from  145,305  kilo-. 
in  1891  to  1,262,000  kilos,  in  1910.— T.  F.  B. 


Chloroform    and   alcohol  ;     Miscibility   of - 


.  K.  Enz. 
Pharm.-Zeit.,  1913,  58,  528.  Chcm.  Zcntr.,  1913,  2, 
1789. 

When  aqueous  alcohol  is  added  to  chloroform  the  mixture 
is  turbid  at  first.  To  obtain  a  clear  mixture  with  10  parts 
of  chloroform  the  following  proportions  of  alcohol  of 
different  concentrations  are  required:  Bp.  u'r.  0-894, 
3  parts;  0-830,  2-2;  0-820,  0-93;  0-818,  0-87;  OS  14. 
0-43 ;    and  sp.  gr.  0-812,  0-32  part.— A.  S. 


Acetone ;     Actio?i   of  calcium    on 


-.     P.    N.    Raikow. 
Chem.-Zeit.,  1913,  37,  1455. 

Anhydrous  acetone  is  decomposed  by  metallic  calcium 
at  the  ordinary  temperature,  mesityl  oxide  being  the 
principal  product.  The  reaction  requires  some  days  fol 
completion. — T.  F.  B. 

Reaction   for    boric    acid    or    methyl    alcohol.     I'ic-zc/.ek. 
See  XXI II. 

Patents. 

Medicinal  preparation    In   tablet  form.     II.   Sefton-Jones, 

London.     From  .1.  A.  Wolfing,  Berlin.     Eng. 
Jan.  6,   1913. 

Tablets  are  prepared  from  calcium  carbonate,  or  car- 
bonate, oxide,  or  peroxide  of  magnesium,  or  a  mixture 
of  these  substances,  with  the  addition  of  a  binding  anil 
flavouring  medium.-    1'.  Shdn. 

Esters   of  polyhalogen-svbstitxUed   alcohol*    with   therapeu- 
tically active  acid       •       ess  for  tin  manufa  . 

R.  Wolffenstein,  Berlin.     Eng.  Pat.  5811,  March  8,  LOIS. 

sn  is.  Pat.  1,072,289  of  1913;  this. I..  1913  969.  Other 
polyhalogen  alcohols  may   be  convened  into  e-ter-   by 

heating  them  with  salicylic,  cresotinic,  isovaleric, ther 

similar  acids  or  their  chlorides.     T.  P.  15. 

Remedy  for  infectious  ■> " ''»  proaWlion 

0r  „ .     I).    J.    »  kum,    Am  terdam. 

5957,  \i  ot  h  Hi.  L913.     Under  Int.  ('or, 
28,   1912. 
'I'm.  spleen  of  cattle,  pigs,  or  other  suitable  anima]    | 
mixed   with   toluene   water  and  subjected   to  the  action 
of  X-rays  or  ultra-violet  rays.     It  b  then  filtered  and  the 
Uli,  donaHy    precipitated    by    adding    laturat 

ammonium  sulphate  solution  until   the  mix; 


1170 


Cl.  XXI.— photographic  materials  and  processes. 


[Dec.  31,  1913. 


at  laael  80  per  cent,  of  this  solution.  The  first  fractions 
of  the  precipitins  are  removed  and  the  last  fraction  is 
collected  and  dissolved  in  water  or  salt  solution.  This 
•meat  i<  said  to  result  in  the  generation  or  rendering 
active  of  •  torment  which  is  a  remedv  for  imectious  diseases. 

— T.  F.  B. 


Hexa-arnino-arsinobcnzoic  ;    Manufacture  of- 


W. 


.     C.  F. 

tVohrintrer  and  Sonne,  Mannhoim-Waldhof,  Germany. 
Bug.  Pat.  8041.  April  5,  1913.  Under  Int.  Conv., 
Oct.  14,  191:2.  Addition  to  Eng.  Pat.  7488  of  1913, 
dated  April  1.  1912. 

;  Amino-o.o-dimtrobexzenk-I-arsinic  acid  is  reduced 
in  alkaline  solution  by  means  of  sodium  hydrosulphite ; 
when  the  yellow  precipitate  has  separated  completely 
it  Ls  filtered  off  and  warmed  gently  with  dilute  acid, 
whereupon  it  dissolves  gradually  with  evolution  of  sulphur 
dioxide.  The  solution  is  filtered  and  the  hexa-amino- 
ar-enobenzene  i«  precipitated  from  the  filtrate  by  addition 
of  dilute  caustic  soda  solution. — T.  F.  B. 

Mercury  compounds  and  processes  of  producing  same. 
\.  B.  Davis,  Assigno.  to  Eli  Lilly  and  Co.,  Indianapolis, 
Ind.     U.S.  Pat.  1,079,693,  Nov.  25,  1913. 

A  mercury  salt  is  combined  with  umbelliferonc  or  other 
derivative  of  hydroxycoumarone,  to  form  substances  in 
which  the  mercury  is  combined  directly  with  a  carbon  atom 
of  the  coumarone  nucleus. — T.  F.  B. 


Alhyl-lactic     caters;      Process     for     preparing- 


-.     W. 
berger.     Ger.  Pat.  266,120,  Jan.  3,  1913. 

-  ii.  yields  ot  esters  of  alkyl-lactic  acids  are  obtained 
from  a  lactic  c>tcr,  an  alkyl  halidc,  and  silver  oxide  unless 
the  alcoholic  residue  of  the  ester  is  the  same  as  that  of 
the  alkylating  agent,  or  unless  an  excess  of  the  alkylating 
agent  and  silver  oxide  >s  used.  The  use  of  a  dehydrating 
nt  </.g.,  anhydrous  sodium  sulphate  or  copper  sulphate) 
is  found  to  lead  to  almost  quantitative  yields  of  the  pure 
product,  even  though  only  the  calculated  quantity  of 
the  alkyl  halidc  and  silver  oxide  be  used. — T.  F.  B. 

Thiourea;    Process  for  preparing .     C.  F.  von  Girse- 

wald.     Ger.    Pat.    266,404,    Aug.    13,    1912. 

Thiourea  free  from  dicyanodiamide  may  be  obtained 
by  decomposing  a  heavy  metal  salt  of  cyanamidc  by  means 
of  hydrogen  sulphide. — T.  F.  B. 


Process  for  preparing 


m-Chlorobenzoic    acid ;     Process  for  preparing 

Gluod.     Ger.   Pat,   266,577,   June   6,    1912. 

i    w-Chlorobenzoio    acid    is    stated    to    be    the    principal 
'   product  when   benzoic   acid   is   treated   with  a  mixture 
,    of  hydrochloric  and  nitric  acids,  caro  being  taken  that 
the  reaction  is  stopped  at  the  right  time. — T.  F.  B. 

Monochloro  compounds  of  the  higher  hydrocarbons  of  mineral 
oils,  lignite  tar  oils,  etc.  ;  Process  for  preparing  primary 
.     H.  Strauss.     Ger.  Pat.  267,204,  April  24,  1912. 

The  higher  hydrocarbons  of  crude  petroleum,  etc.,  aro 
converted  into  monochloro  derivatives  by  treating  their 
vapours  with  chlorine  under  diminished  pressure.  The 
products  are  useful  for  conversion  into  alcohols  and  then 
into  higher  fatty  acids. — T.  F.  B. 

2-Piperonylquinoline-i-carboxylic  acid  and  Us  derivatives  ; 

Manufacture  of  esters  of .     Chem.  Fabr.  auf  Actien, 

vorm.  E.  Scheiing,  Berlin.     Eng.  Pat.  14,128,  June  18, 
1913.     Under  Int.  Conv.,  Jan.  13,  1913. 

SEEFr.  Pat.  459,180  of  1913  ;  this  J.,  1913, 1128.— T.  F.  B. 

Nitroso  derivatives  of  phenylglycine-ortho-carboxylic  acid ; 
Process  for  the  manufacture  of- — — ■.  J.  Houben,  Berlin, 
Assignor  to  J.  D.  Riedel  A.-G.,  Berlin-Britz,  Germany. 
U.S.  Pat.  1,079,246,  Nov.  18,  1913. 

See  Eng.  Pat.  14,341  of  1912  ;  this  J.,  1912,  914.— T.  F.  B. 


Pinacones  ;    Process  of  producing  ■ 


-.     H.  Immendorff  and 
ft    Kappen.     Ger.   Pat.  267,207,  Nov.  3,   1911. 

on  of  cyanamidc  into  urea  is  readily  effected 

by  heating  it  under  pressure,  in  aqueous  solutions,  with  a 

i  quantity  of  an  acid,  e.g.,  sulphuric  acid.     The  acid 

in  the  product  in  the  form  of  its  ammonium  salt. 

— T.  F.  B. 

Kek  ■         Proa  ■■  for  methylating-  — .     J.  D.  Ricdcl  A.-G. 

106,  May   18,   1912. 

derivative-     of    ketones    or    their 
ami  etc.)    are    easily 

ponding  a-methyl  derivatives  I. 
ith hydrogen  in  pi  A  a  catalyst.— T.F.B. 

Prot    M     for     preparing .     K. 

0  April  26,  1912. 

i  ondenaal  ion  produi  I    from 
I  ketonei   are  alkylated,  and  the  oxalic 
-  from  'lie    products.     T.  F.  J'.. 

I  (or  purifying for  COtatytU  1 1  at  lions. 

■'.     Elektrochemi  chi  Werke 
266,619,  >>•  t.  16,  1912. 

on  in  ethylene  prepart  d 
.  abmitting  the  ga  to  Irons 
•    bj  pro<  i  onden 

— T.  F.  B. 


-.  A.  Jonas  and  E. 
Tschunkur,  Leverkusen,  Assignors  to  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elbeifeld,  Germany.  U.S.  Pat. 
1,079,916,  Nov.  25,  1913. 

See  Addition  of  Feb.   16,  1912,  to  Fr.  Pat.  434,553  of 
1911  ;    this  J.,  1912,  843.— T.  F.  B. 

Electrical  ptocess  for  the  ageing  of  wines,  beers,  and  spirits 
[and  rectification  of  perfumes].  Fr.  Pat.  459,141.  See 
XVIII. 


Manufacture  of  disinfecting  and  therapeutic  preparations. 
Em*    Pat.  4571.     See  XIXb. 


XXI.— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Patents. 

Films  or  screens  for  colour  photography  and  cinematography.; 

Preparation  of .     R.  G.  Bradshaw  and  J.  C.  Lyell, 

London.     Erg.  Pat.  6894,  March  20,  1913. 

The  surface  of  the  film  or  screen  support  is  coated  on 
opposite  sides  with  different  colours,  which  arc  then 
removed  by  suitable  mechanical  means  from  the  desired 
parts  ;  for  example,  by  coating  with  red  on  one  side  and 
green  on  the  other,  and  by  erasing  certain  parts  of  each 
in  fine  lines,  points,  etc.,  a  coloured  screen  giving  cither 
red  and  green,  or  n<\,  green,  and  violet,  may  be  obtained. 

— T.  f.  b. 

Tablets  readily  soluble  in  water,  especially  for  photographic 

purposes;     Preparation    of .      Chem.    Fabr.    von 

Beyden.     Ger.  Pat.  266,237,  July  25,  1912. 

Potassium  salts,  particularly  (lie  sulphite  and  carbonate, 
are    made   into   tablets,    without   addition   of   an   organic 
loper.     The  tablets  are,  said  to  dissolve  very  rapidly, 
generally  in  less  than  one  minute. — T.  F.  B. 


Toning  photographic  silver  pictures  ;    Procass  of- 


.  B, 
l-i  eher,  Steglitz,  Germany.  U.S.  Pat.  1,079,756,  Nov. 
25,  1913. 

Skk  Fr.  Pat.  454,792  of  1913     this  J.f  1913,  886.— T.  F.  P. 
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XXIL— EXPLOSIVES;  MATCHES. 

Accident  which  occurred  in  No.  47,  a  mixing  or  kneading 
house,  at  the  explosives  ivorks  of  MtSsrs.  Kynoch,  Ltd., 
Umbogintivini,  Durban,  Natal,  on  Aug.  21,  1913  ;  Report 

on  an .     Major  A.   B.   Denne,   Chief  Inspector  of 

Explosives,  Union  of  South  Africa.     [U.G.  49 — '13.] 

One  European  and  one  native  were  killed  by  the  explosion. 
The  explosive  in  couise  of  manufacture  consisted  of  nitro- 
glycerin (82-4  per  cent.),  nitrocotton  (5-6),  sodium  nitrate 
(8),  and  potassium  nitrate  (4  per  cent.).  There  were  1000  lb. 
of  explosive  in  the  building,  and,  of  this,  probably  750 
lb.  were  in  the  porch,  and  250  lb.  in  a  McRoberts'  kneading 
machine.  At  the  site  of  the  kneading  machine  a  crater 
loft,  in  diameter  and  3ft.  deep,  was  formed,  whilst  at  the  site 
of  the  porch  the  crater  was  22  ft.  in  diameter  and  6  ft. 6  in. 
deep.  The  fLst  explosion  probably  occurred  in  the  porch 
from  a  blow  on  a  thin  film  of  the  explosive  caused  either  by 
dropping  a  full  box,  or  setting  a  box  clown  roughly  after 
emptying  it,  or  by  a  blow  on  the  edge  of  the  pan  whilst 
emptying  a  box,  or  by  the  sudden  breaking  of  a  pulley 
and  the  broken portionstrikiug  the  explosive. — G.  W.  McD. 

Fifth  report  of  Explosions  in  Mines  Committee.     See  IIa. 

Patents. 

High  explosives.     W.   S.   Pierce,  Frankfort,  Intl.,  U.S.A. 
Eng.  Pat.  22,240,  Sept.  30,  1912. 

A  MIXTUEE  of  chlorinated  nitrated  coal  tar  (18  parts), 
chlorinated  nitronaphthalene  (6),  soluble  nitrocellulose  (1), 
and   potassium   chlorate   (80   parts). — G.  W.  McD. 


Explosives  ;     Manufacture   of  primary  ■ 


mixture  is  filtered  hot,  and  the  precipitate  washed  with 
hot  5  per  cent,  hydrochloric  acid,  followed  by  hot  water. 
dried,  ignited,  and  reduced  in  hydrogen.  Copper  i- 
deteimined  in  the  nitrate  by  precipitation  as  thiocyanate 
and  iron  in  the  filtrate  from  the  copper  by  oxidation  with 
nitric  acid  and  addition  of  ammonia,  the  precipitate 
being  dissolved  in  hydrochloric  acid  and  precipitation 
repeated.  The  method  is  accurate  but  offers  no  advan- 
tages over  separation  with  dimethyiglyoxime  (this  ,).. 
1913,111);  in  the  latter  method,  the  nitrate,  after  separa- 
ting copper,  may  be  boiled  with  a  large  excess  of  nitric  acid 
and  the  iron  precipitated  directly  with  ammonia. — F.  Sodn. 

Boric  acid  or  for  methyl  alcohol;    Reaction  for 


-.     R.    Calvet, 
Barcelona,  Spain!     Eng.  Pat.  13,501,  June  11,  1913. 

Cupkic  or  cuprous  sulphocyanide  (thiocyanate)  or  the 
double  salt  (1  part),  is  mixed  with  potassium  chlorate  or 
perchlorate(l-5 — 2  parts)  to  form  a  detonating  composition. 

— G.  W.  McD. 

Detonators  or  high  explosives  and  propellants.     C.  Claessen. 
Fr.  Pat,  459,979,  May  29,  1913. 

The  detonator  is  so  composed  that  mercury  fulminate,  or 
a  mixture  of  mercury  fulminate  and  potassium  chlorate, 
detonates  lead  azide  (0-2  grm.),  which  in  turn  detonates 
nitro-compounds  such  as  trinitrotoluene  and  tctranitro- 
methylaniline. — G.  W.  McD. 


XXHI.— ANALYTICAL  PROCESSES. 

Asbestos  as  a  filtering  medium.  Coplans  and  Gibbs  Lloyd. 
Brit.  Med.  J.,  Nov.  22,  1913,  1375.  Chem.  and  Drug., 
1913,  83,  812. 

It  was  found  that  when  solutions  of  diastase,  pepsin,  milk- 
curdfing  enzyme,  typrsin,  peptone,  curare,  strychnine, 
suprarenin  and  adrenalin  were  filtered  through  asbestos 
the  dissolved  substance  was  removed  from  solution.  The 
time  required  for  the  absorption  varied.  Other  filtering 
materials,  such  as  fuller's  earth  and  kaolin,  had  a  similar 
effect,  though  in  a  less  degree. — J.  H.  J. 

Palladium;    Determination  of with  a-nilroso-fi-naph- 

thol  and  separation  of  the  same  from  copper  and  iron. 
M.  Wunder  and  V.  Thuringer.  Z.  anal.  Chem.,  1913, 
52,  737—739. 

Palladium  is  quantitatively  precipitated  by  a-nitroso-p- 
naphthol  on  boiling  and  may  be  determined  in  the  presence 
of  (ferric)  iron  and  copper  as  follows : — The  chloride 
solution  (containing  not  more  than  005  grin,  of  palladium) 
is  diluted  to  about  150  c.c,  20  c.c.  of  concentrated  hydro- 
chloric acid  and  20  c.c.  of  acetic  acid  are  added,  the 
mixture  heated  to  boiling,  and  a  hot  saturated  solution 
of  nitroso-£-naphthol  in  50  per  cent,  acetic  acid  gradually 
introduced,  as  long  as  a  red  colouration  (giving  place 
to    a    red    voluminous    precipitate)    is    produced.     The 


Pieszczek.     Pharm.-Zeit.,    1913,  58,   850 — 851.     (hem. 
Zentr.,  1913,  2,  1941. 

If  methyl  alcohol  be  used  instead  of  ethyl  alcohol,  the 
green  flame  colouration  in  presence  of  borates  can  be 
obtained  even  without  addition  of  sulphuric  acid.  The 
test  can  be  used  for  distinguishing  the  two  alcohols  and 
for  detecting  as  little  as  5 — 10  per  cent,  of  methyl  alcohol 
in  ethyl  alcohol.  It  is  advantageous  to  allow  1 — 2  mins. 
for  the  interaction  of  the  alcohol  and  the  boric  acid  before 
igniting  the  alcohol  vapour. — A.  S. 

Determination  of  periodatt  in  presenct  of  iodate  and  iodide. 
Midler  and  Wegelin.     See  VII. 

Analysis     of    platinum    ores.     Wunder    and    Thuringer. 

Nee  X. 

Determination  of  hydroxy  fatty  acids  in  fate  by  means  of 
organo-magnesium  compounds.     Zerewitinoff.     See  XII. 

Uuaiarum  resin  as  a  reagent  for  the  detection  of  oxidt 
and  of  minute  traces  of  copper.     Atkins.     See  XTXh. 

Linaloc  oil  [and  shiu  oil].     See  XX. 

Patents. 

Detecting  and  estimating  certain  substances  [oxidising  and 

reducing  agents];    Apparatus  for by  virtue  of  their 

■  polarising  or  depolarising  action  on  an  electric  coupb . 
E.  K.  Rideal  and  U.  R.  Evans,  London.  Eng.  I 
1776,  Jan.  22,  1913. 
A  copper  tube  has  a  side  tube  near  either  end,  for  inlet 
and  outlet  of  tho  liquid  to  be  tested.  The  ends  of  the 
copper  tube  are  closed  with  vulcanite  stopj>ers,  through 
which  a  platinum  rod  passes.  The  platinum  rod  and  tin- 
copper  tube  are  connected  with  a  voltameter.  When, 
for  example,  the  liquid  contains  oxidising  agents  (chlorine, 
ozone  or  permaganate  in  water  or  effluents)  a  current 
flows  between  the  electrodes,  and  can  be  measured  1>\ 
the  voltameter.     (Seealso  this  J,  1913,  881.)—  G.  \V.  KoD. 

Gas-analysing    apparatus.     J.     W.     Hays,     Chicago,    111. 

U.S.  Pat.  1,077,342,  Nov.  4,  1913. 
A  MEASURING  burette,  with  levelling  tube  and  bottle,  ifl 
connected  by  capillary  tubes  and  stopoooks  with  -  vein  1 
absorption  vessels.  The  latter  are  each  connected  with  ■ 
displacement  vessel.  The  displacement  vessels  are  all 
connected  together,  one  only  of  the  series  having  an 
opening  to  the  atmosphere. — \V.  EL  < '. 

Oases;   Quantitative  analysis  of  a  mixtun  of  known . 

Siemens     und     Halske     Akt.-Ces.      Kr.      Pal  116, 

June  7,  1913.      Under  Int.  Conv.,  .June  7.  1912. 
The  gas  is  kept  in  rotary  motion,  for  example  by  ■  <  •  utri 
hlgal  fan,    and    the    difference    m    the    pressurea    at    two 

dim-rent     distances    from     the    axis     is     measured.      I 
different   gases,    the    pressures   at    a   given  distance  from 

the  axis  are  In  proportion  to  the  molecular  weight!  or  to 
the  average  molecular  weight  of  a  mixta  1" 

order  to  compare  the  molecular  weights  <>f  twi 

the  gaaea  are  delivered  from  tWO  -inula i  fan-  to  the  atmot- 

phere,  and  manometers  of  the  flexible  diaphragm  typt 
connected  with  corresponding  point* of  eaoh  fan.    The  two 
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dikphrmgmfl  act  through  springs  on  opposite  amis  of  a 
boll-crank  lever  which  carries  ■  pointer  to  indicate  the 
ratio  of  the  molecular  weights, OX  the  molecular  weight  of 
one  gas  if  that  of  the  other  is  known.  The  apparatus  may 
als_>  be  adapted  to  indicate  the  ratio  of  the  two  observed 
pre.-.-ure  differences  electrically.  It  may  be  used  for  con- 
trolling manufacturing  processes  yielding  gaseous  products, 
by  causing  the  movements  of  the.  manometer  to  control 
the  regulating  devices  of  the  process.  Examples  men- 
tioned include  the  manufacture  of  lighting  gas,  the  control 
of  blast  -furnaces  and  the  production  of  nitric  oxide  in  the 
electric  a iv. — A.  T.  L. 

Then  o-  ''A'  ealorimetric  bomb.  C.  Ferv.  First  Addi- 
tion, dated  Mav  20,  191:5.  to  Fr.  Pat.  436,330,  Nov.  13, 
1 « » 1 1  (this  J..  1912,  401). 

The    steel    bomb    is    provided    with   a    removable   nickel 

cup-shaped  lining   which  is  not  attacked  by  the  nitric 

formed    during    the    combustion.     This    lining    is 

weighed   before   and  after  a   determination  in   order  to 

.tain  the  weight  of  water  formed  in  the  combustion. 
The  lining  has  a  flange  at  the  upper  end  which  is  gripped 
of  tlu-  steel  bomb  and  its  cover.  The 
cover  ha>  logs  which  pass  between  lugs  on  the  bomb; 
it  i>  turned  so  as  to  bring  the  lugs  bayonet -fashion  beneath 
the  lugs  of  the  bond),  and  is  then  fixed  securely  by  screws 
which  pa>s  through  these  lugs.  To  increase  the  con- 
ductivity the  steel  bomb  is  provided  with  a  copper  sheath, 
which  forms  one  element  of  the  thermocouple.     The  bomb 

ipported  in  the  brass  casing,  which  forms  the  other 
element,  by  means  of  a  single  constantan  disc. — A.  T.  L. 


Books  Received. 

Corrected    SiKi>'s    Tabt.es    for    Ascertaining    the 
udtotb  ok  Si-huts,  with  Directions  for  using  his 
Qla88  IIvukomktkk.     Corrected  under  the  supervision 
of  H.  Bxdtobd,  D.Sc,  M.D.,  I.M.S.,  Director 

of  the  Centra]   Excise  Laboratory  for  India.     Govern- 
ment Printing  Office,  Calcutta.     Price  8  annas. 

Tm>   volume,   presented   to  the  Society  by  Mr.   A.   F. 
ph.  "f  Colombo,  contains  136  pages,  9|  by  6§ins.    The 
over  a  range  of  temperature  from  40°  to  100°  F., 
at  in<  I   1     I''.     (See  this  J.,  1913,  857.) 

■  Tre\tmi:nt  of  Feldspar  and  Kaolin  in 
tctSouthxbs  Aiiwr.AcujAN  Region.     By  A.  S.  Watts. 
U.S.     Bureau     of     .Mines.'    Government 
Printing  Office,  Washington. 

'i   170  ■;  by  5J  ins.,  with  index,  and  con- 

.1  2't  illustrations  in  the  text. 

T,,i  If  >n   Obm  a  Tin:   L'.mted  States. 

Tiikii:  CoKPosmoB  and  Economic  Value.  By  J.  T. 
w.dd,  jun.  Bulletin  64.  U.S.  Bureau  of '.Mm  . 
rnnicnt  Printing  Office,  Washington. 

I  <  text,  Uby  Mine.,  with  19  figures  and 

platen. 

Von  .1.         Pxranr.     Hit  Autorisation  des 
.'  ben,  von  l»i.  A.  Lotter- 
•     I  ■  mkopffs    Verlag      Dn   di  a    und 

•zig.     1911     Price  M.6.    M.6  (bound). 

as.) oontaining  191   |  rabja  t 

matt.r     with    thirteen    illustrations,    and    alphabet] 

knd  subjects.    The  subject  matter  is 

I.  The  itomi<  theory  and  chemical 

II.   M  >lecular  movement.     III.  The   Brownian 

IV.  The  [awa  of  the  Brownian 

and      Bmoluchou 

Q    intum,  and  the  extra 

5    ',''      'J  -i  , .  ...       V||      Atomic    stru<  ture    of 

* '"  and  destruction  of  the 


Analyses  of  Coals  in  the  United  States.  By  N.  W. 
Lord.  Bulletin  22,  U.S.  Bureau  of  Mines.  Government 
Printing  Office,  Washington. 

This  bulletin  is  bound  in  two  parts,  Part  1  contains  321 
pages,  9J  by  5|  ins. .  and  deals  with  the  mothods  of  analysis 
and  examination  used ;  it  is  chiefly  dovoted  to  tabulated 
analyses  of  samples  collected  between  July  1,  1904, 
and  June  30,  1910.  Part  2  consists  of  878  pages,  and 
contains  a  detailed  description  of  the  samples  of  which 
analyses  appear  in  Part  1  ;  a  bibliography  and  index 
conclude  the  work.  Some  of  the  early  chapters  in  Part  1 
are  by  J.  A.  Holmes,  F.  M.  Stanton,  A.  C.  Fieldner,  and 
S.  Sanford. 

The  Progress  of  Scientific  Chemistry  in  our  own 
times,  with  Biographical  Notices.  By  Sir  William 
A.  Tilden,  F.R.S.  Second  Edit  ion.  Longmans,  Green 
&  Co..  39,  Paternoster  Row,  London.  New  York,  Bom- 
bay, and  Calcutta.     1913.     Price  7s.  6d.  net. 

Volume  (7J  by  5 \  ins.)  containing  360  pages  of  subject 
matter,  and  alphabetical  indexes  of  names  and  subjects. 
The  subject  matter  is  classified  and  headed  as  follows  : — 
I.  Matter  and  energy.  II.  The  chemical  elements,  their 
distribution  in  nature,  etc.  III.  Rectification  and  standard- 
isation of  atomic  weights.  IV.  Numerical  relations  among 
the  atomic  weights.  V.  Origin  and  development  of  the 
ideas  of  valency  and  the  linking  of  the  atoms.  VI.  Develop- 
ment of  synthetical  chemistry.  VII.  Origin  of  stereo- 
chemistry, etc.  VIII.  Electricity  and  chemical  affinity. 
IX.  Liquefaction  of  gases.     X.  Radioactivity. 

Coal  Tar  Distillation.  Arthur  R.  Warnes.  The 
Gas  World,  8,  Bouverie  Street,  London,  B.C.  1913. 
Price  7s.  6d.  net. 

Volume  (8£  by  5$  ins.)  containing  175  pages  of  subject 
matter,  and  an  alphabetical  index  of  subjects.  There 
are  67  illustrations.  The  subject  matter  is  classified 
as  follows : — I.  Coal  tar.  Composition.  Results  of 
distillation,  etc.  II.  Tar  from  gasworks ;  how  received, 
etc.  III.,  IV.  and  V.  Plant  used  in  tar  distilling. 
VI.  Distillation  of  coal  tar.  VII.  Plant  for  recovery  of 
crcsylic  and  carbolic  acids  from  oils.  VIII.  Recovery  of 
cresylic  and  carbolic  acids.  IX.  and  X.  Plant  for  tho 
recovery  of  benzols,  naphthas,  etc.  XI.  Rectification 
of  benzols  and  naphthas.  XII.  Plant  for  working  up 
pyridine  from  pyridine-acid.  XIII.  Recovery  and  recti- 
fication of  pyridine  bases.  XIV.  and  XV.  Plant  for  making 
crude  naphthalene  and  anthracene,  etc.  XVI.  Pitch  and 
pitch  "  getting."  Sanitation  of  the  process.  Pitch 
cancer.     XVII.  Creosote.     XVIII.  Tar  works  tests. 

Notions  Fondamentales  de  Chimie  Organique.  Par 
Charles  Moureu.  Profosseur  a  l'Ecole  superiouro  de 
Pharmac6c  de  l'Universite  de  Paris,  etc.  4mo  edition. 
Gauthier-Villar.s.  Quai  des  Grands-Augustins,  55.  1913. 
Price  Fr.  9. 

Volume  (9  by  5 J  ins.)  containing  362  pages  of  subjoct 
matter,  a  tablo  of  contents,  and  an  alphabetical  index  of 
subjects.  The  text  is  classified  as  follows  : — I.  Preliminary 
observations  and  general  theories.  II.  Hydrocarbons. 
III.  Oxygen  compounds.  IV.  Nitrogen  compounds. 
V.  Organo-metallic  compounds.  VI.  Heterocyclic  com- 
pounds :  (a)  Compounds  with  rings  of  five  atoms; 
(6)  Compounds  with  rings  of  six  atoms. 

TllE     PciUFJCATION     OF     PUBLIC     WATER     SUPPLIES.       By 

Chough  A.  JOHNSON.  [Department  of  the  Interior. 
United  States  Geological  Survey.  G.  Otto  Smith, 
Director.]  Water  Supply  Paper  315.  Government 
Printing  Office,  Washington.     1913. 

Volume  in  paper  cover  (9|  by  5$  ins.)  containing  82  pages 
of  subject  matter,  and  an  alphabetical  index.  There  are 
14  illustrations.  Tho  text  is  classified  as  follows: — 
I.  Introduction.  II.  Polluted  water.  JII.  Sources  of  water 
supply.  IV.  Development  of  waterworks  in  the  United 
States.  V.  Water  Consumption.  VT.  Typhoid  fever  in  the 
Dnited  States.  VIF.  Water  purification.  VIII.  Sterilize. 
tion  of  water.     IX.  .Municipal   water  softenis 
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N.Y.,  U.S.A.,  Chemist. 
1906.  Dodsworth,  Walter  A.,  Journal  of  Commerce,  32: 

Broadway,  New  York  City,  U.S.A.,  Editor. 
1S97.  DocrHinger,    Win.    I\,    Roscbank,    Staten    Island, 

N.Y.,  U.S.A.,  Research  Chemist. 

1912.  Doggett,  Prof.  Charles  S..   Textile  Dept.,  Clemson 

College,  S.C.,  U.S.A.,  Professor  of  Textile 
Clemiytry   and   Dyeing. 

1897.  Dorme,  Dr.  Alf.  R.  L.,  Messrs.  Shaip  and  Dohme, 
Baltimore,  Md.,  U.S.A.,  Manufacturing  Chemist. 

1905.  Dolan,  H..  Westbo\:rn-,  Belvoir  Road.  Lower 
Walton,  Warrington,  Chemist. 

1897.  Dolge,  Carl  B.,  Westport,  Conn.,  U.S.A..  Manu- 
facturer of  Instruments  and   Antiseptics. 
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Donald,  Dr.  Jas.  T.,  318,  Lagauchetiere  Street  West, 

Montreal.  Canada,  Consulting  Chemist. 
Donald.  R.  M  .  c  o  Lever  Bros.  Co..  174,  Broadway, 

Cambridge,  Mass..  r.s.A..  Soapworki  Manager. 
Donald,  Wm.,  Ridgefield   Park,  Bergen    Co.,  X.J., 

U.S.A.,  Assayer  and  Chemist. 
Donaldson,     Thos.,     c/o     British     South     African 

Explosives  Co.,  Ltd.,  Modderfontein,  Transvaal, 

Chemist. 
Donnan,  Proi  P.  G.,  F.R.S..  Muspratl  Laboratory, 

The  University,  Liverpool,  Professor  of  Physical 

Chemistry. 
Doolittle,  Orrin  S..  388,  Palisade  Avenue.  Yonkers, 

N.Y.,  U.S.A..   Chemist. 
Doolittle,    Roscoe  E.,   109,  Hillside  Avenue,   CI.  n 

Ridge,  X..I..  I'.S.A..  Chemist. 
Dore,  Jas.,  Copper  Works.  High  Street,  Bromley- 

by-Bow,  E.,  Distiller's  Engineer. 
Dorec,  Dr.  Charles,  58,  Gore  Road,  South  Hackney. 

London,  N.E.,  Head  of  Chemistry  Department, 

Borough  Polytechnic. 
Doremus,  Dr.  Chas.  A.,  55,  West  53rd  Street.  New 

York  City,  U.S.A.,  Riofe-sor  of  Chemistry. 
Dott,    D.    B.,    Ravenslea,    Musselburgh,   Scotland, 

Analytical  Chemist. 
Dougall,    Jas.    S.    N.,    305,    .Manufacturers    Street. 

Montreal,  Canada,  Varnish  Manufacturer. 
Douglas.  Geo.,  Farfield    Hall,  Addingham,   Yorks, 

Dyer. 
Douglas,    Loudon    ML,    Authors1    Club,    Whitehall 

Court.  London.  S.W..  Chemical  Manufacturer. 
Douglas,    Robt.    P.,    Prudential    Buildings,    Nelson 

Square,  Bolton,  Chemist. 
Douglas,    William,   Grafton    House,    Berkhamsted, 

Herts.,  Chemical  Engineer. 
Doulton,     H.     Lewis,     Royal     Doulton     Potteries, 

Lambeth,  S.E.,  Potter. 
Dow.  Allan  W..   12ti.  JoralemoD  Street,   Brooklyn, 

N.Y.,  I'.S.A..  Chemical  Engineer. 
Dow,  Herbert  H,  Midland,  Mich.,  U.S.A.,  Manu- 
facturing Chemist. 
Dow,  John  W.,  564,  Park  Avenue  West,  Mansfield, 

Ohio,  U.S.A.,  Manufacturing  Chemist. 
Dowbiggin,      James,      Craiglands,      Albert      Park, 

Lancaster,  Chemist. 
Doxey,  Carl  W..  e  o  Whalley  Abbey  Printing  Co., 

Whalley,  near  Blaokburn,  1'rintwoiks  Chemist. 
Doxrud,    Christian,   Technical   School,   Christi.mia, 

Norway.  Professor  of  Chemical  Technology. 
Doyle,  B.  W.,  11,  Pine  Street,  Leominster.  .M 

U.S.A.,  Manufacturer. 
Drackett,    H.    R..    lis.   Claremonl   Avenue.   West- 
mount,  P.Q.,  Canada.  Works  Superintendent. 
Drake,    Brvant    S.,    5830,    Colby    Street,    Oakland, 

CaL,  U.S.A.,  Chemist. 
Drake,    Joseph    W.     D.,    Three    Mills    Distillery, 

Bromlev-by-Bow,  London.  E.,  Distillery  Brewer. 
Drake.  Louis  L..  138,  North  La  Salle  Street",  Chi 

III..  U.S.A.,  EditOl  and  Publisher. 
Dreaper,  W.  P..  14.  old  Queen  Street,  Weetmii) 

S.W.,  Consulting  Chemist. 
Drew,  D.,  Lower  House  Print  Works,  near  Burnley, 

Calico  Printer. 
Drew,    W.    Newton.     Rainclilfe,     EcclcsiieM.     near 

Sheffield,  Chemical  Manufacturer. 
Drewitt,     G ge     E.,     Po*te     Restente,     G  P.O 

Sydney,  N.8.W.,  Consulting  Chemical  I 
Drcwsen.  Dr.  Vjgn     B.,  5,   Beekman  Street,  Nee 

\  ork  City,  U.S.  \..  Wood  Pulp  and  Paper  Expert. 
Dreyfus,  Dr.  C,  Clayton  Aniline  Co.,  Ud  .  I  layton, 

Manchester,  Dye  Manufacturer. 
Dreyfus,  Dr.  L.  A..  Maple  Av<  m*  h    B  I  . 

N.Y..  I'.S.A..  Chemist 
Dreyfus,  8.,  Peel  House,  Peel  Street,  Denton,  near 

Manchester.  Chemist. 
Dreyfus.  Dr.  Wm  •.  \.  «   York 

CStj  .  I   8.A.,  Chemi 
Drobegg,  l»>  0.,  11, BarUett Street,  Brooklyn, N  f  . 

i    sTA..  Superintendh     Ch< 


journal  of  the  society  of  chemical  industry. 


1888    DnuuBond,  Dr.  Emm  W.,  13»».  West  22nd  Street, 
N>u   York  City.  U.S.A..  Chemist. 

1010.  Drery,  Chaa  I'm.  Headon  Gas  Works,  Sunderland. 
Engineer. 

-    '.   Dumb,    B.    P.,   26-27,   South   William   Street,   New 
k     City.     U.S. A..     Chemical    and     Dycstutl 
Importer. 
1007.   Dueca,  Dr.  Wilhclm  A.,  c/o  India  Rubber  Co.,  New 
Brunswick.  N.I..   U.S.A.,  Chemist. 

1005.  lhi.hr.  1'"..  6,  Eastcheap,  London,  E.C,  and  (Jnls.) 

I'vin.s  Dache,  Vifvorde,  Belgium,  Merchant. 
1800.   Duchemin,  Rene  P.,  0,  Rue  Chanoinesse,  Paria  IV., 

France,  Chemical  Engineer. 
1807.    Duckham,  Alex.,  Phoenix  Wharf,  Weal  Ferry  Road, 

MiHwall.     E..     and     (Jnls.)     Vauhrugh     Castle, 

Kbrkhcit h.  S.E. .  Chemical  Manufacturer. 
190S.   Duckworth,    C.    F.,    North    Ray,    Ont..    Canada, 

Works  Manager. 

1900.  Duckworth,     Harry    S.,    Garner    Printworks    and 

BU-achery,     Garnerville,     Rockland    Co.,     N.Y., 
I  ,8-A-i  Printworks  Chemist. 

1887.  Dudley,  Prof.  W.  L»,  Vanderhilt  University,  Nash- 

ville. Tenn.,  U.S.A.,  Professor  of  Chemistry. 
1913.    Duff,  Alex.  K..  211,  Fern  Avenue.  Toronto,  Canada. 
Rubber  Chemist. 
•     Dun.  Win.  S.,  Mcrric  Lands,  Westbury  Road,  Buck- 
hurst  Hill,  Essex,  Manufacturing  Chemist. 

1905.  DuMus.  W.  B.,  118,  Braid  Road.  Edinburgh,  Chemist. 

1901.  Dufty.  Lawrence,    '  Lynwood,"  Tom  Lane,  Nether 

ii.  Sheffield,  Analytical  Chemist. 

1906.  Duegan.  Fdw.  J.,  c/o  Warner  Chemical  Co.,  141, 

Broadway,  New  York  City,  U.S.A.,  Vice-Presi- 
dent. 
O.M.  Duggan,  T.  R.,    ~>2,   East   41st   Street,    New    York 

U.S.A.,  Analytical  Chemist. 
1898.  Duisberg,  Dr.  Carl,  The  Bayer  Co.,  Ltd.  (Journals) 
benfabrik,     Leverkusen,     bei     Coin      a/R., 
Germany  ;   (subscriptions)  19,  St.  Dunstan's  Hill. 
London,  E.( '..  ( hemist. 

1888.  Dukes,  T.  William,  Box  10,  Vryheid,  South  Africa, 

Merchant. 
190<J.  Duncalfe,   Roger,    Forge   Mills,   Bestwood   Colliery, 
Nottingham,  Clue  Manufacturer. 

1889.  Duncan.  Arthur  W.,  c/o  J.  Woolley,  Sons  and  Co., 

Ltd.,    Victoria    Bridge,    Manchester,    Analytical 

Chciiu-t. 
1909.   Duncan,    Jas..    c/o    Steel  Bros,    and   Co.,    Ltd.,  0, 

Fenchurch  Avenue.   London,   E.C.,  Merchant. 
1908.   Duncan,  Prof.  Robert  Kennedy,  4715,  Wallingford 
■et,  Pittsburg,  Pa.,  U.S.A.".  Prof,   of   Industrial 

Chemistry. 
1904.    Duncan,    W.    W..    19,    Upland    Road,    Watertown. 

Mass.,  U.S.A.,  Chemist  (Hood  Rubber  Co.). 
•      Duniord,  Jna  H.,  Trent  Side  Bone  Works,  Notting- 

ham,  Assistant  Manager. 
I'M 2    Dunkcbbohler,  E.  8.,  * i:i -  Brook  Street,  Qrosvenor 

Square,  London,  W..  Technical  Chemist. 

1006.  Dunloji,   Harry,  231,  St.   Vincent  Street.  Glasgow, 

1892.   Dunn,     Fred,      19:;,     Coffins      Street,      Melbourne. 

Victoria,  Australia,  Analytical  Chemist. 
O.M.    DOBB,    Dr.   J.    T..    10,    Dean   Street,    Ncwcastle-on- 

Tyne,  Consulting  Chemi  I 
O.M    Dunn,    1'.,    Northern    Assurance    Buildings,    Albert 

Square,   Ifancheater,  Chemical  Merchant. 
19CS.   Dunschmann,    Dr.    Max,  c/o   Meister,  Lucius,   und 

Bruning,  l."i ..  EUesmere  Port, Cheshire, Manager. 
1001.   bun-ford.  Geo.,  Laboratory,  Wigan  Coal  and  Iron 
Ltd.,  Wigan,  Analytical  Chemist. 

! .  .  'I  •  <  hnical  ( allege,  Easfl   Bam,  E.. 

Bead  of  Chemical  Department, 

I  ii  lioburgh    M.o.  ions,    How,.  1 
I'la"    8.W.,  Analytical  Chen 

l'     V..    2.    Edinburgh  as,    Howick 

Place.  B  W  .  Analytical  Chemist. 

II  I  .  Lan  hthoi ; .     i  .     .  ■    Lane,  Purlej  . 

rop  ('.,  616,  Atlantic  Avenue,  Bo  ton, 
Mms.,  '  ifanufscturing  Cbemiat, 
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Durkee,  Frank  W..  Tuft's  College,  Mcdford,  Mass.. 

U.S.A.,  Professor  of  Chemistry, 
Durkin,    Jos.    A.,    c/o    Buttenvorth    Judson    Co.. 

Newark,  N.J.,  U.S.A.,  Chemical  Superintendent. 
Durrans.  Thos.  H.,  10.  Titehficld  Terrace,  Regent's 

Park,  London,  N.W.,  Chemist. 
Duryea,  Chester  B.,  120,  85th  Street,  Brooklyn,  N.  Y.. 

U.S.A..  Starch  Manufacturer. 
Dushman,    Saul,    Research     Laboratory,    General 

Electric  Co..  Schenectady;  N.Y..  U.S. A  .  Electro. 

chemist. 

Dvorkovitz,  Dr.  I'..  1.  Broad  Street  Place,  London, 

EC.  Technical  Chemist. 
Dyche-Teague,    E.   ('.,   2s.   King  Street,    Portmnn 

Square,    London,    \\\,    Analytical    Chemist    and 

Bacteriologist. 
Dyer,  Dr.  B.,  17,  Great  Tower  Street,  London.  E.C., 

Analytical  and  Consulting  Chemist. 
Dyes,  Dr.  W.  A.,   32,  New   Bridge  Street,  London, 

E.C. 
Dyke,   F.   Montague,   Spital   Road,   Bromborougb, 

Cheshire,  Analytical  Chemist. 
Dyson,  C.  E.,  Flint,  North  Wales. 
Dyson,  George  W.,  24,  Clarkehouse  Road,  Sheffield, 

Analyst. 
Dyson,  Septimus,  Nyddcombe,  Warljngharn,  Surrey, 

Manufacturing  Chemist. 
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Eager,  Chas.  E.,  77,  Pearl  Street,  Boston,  Mass., 

U.S.A.,  Merchant. 
Fames,    A.    Spencer,    176,    Tower    Bridge    Road. 

London,  S.E.,  Registrar,  Leathcrsellers'  Technical 

College. 
Eanies,  Charles  J.,   99,   Water  Street,  New  York 

City,  U.S.A.,  Consulting  Chemist. 
Eardley,  J.  F.,  Elrasdale,  Broomhall  Park,  Sheffield, 

Pharmaceutical  Chemist. 
Earp,    W.    R.,    Preston    Brook,    near    Warrington, 

Chemical  Manufacturer. 
Easterfield,    Prof.    Thomas    H.,    Victoria    College, 

Wellington,  New  Zealand,  Prof,  of  Chemistry. 
Eastick,  C.  E.,  13,  King  Edward  Street,  Whitechapel, 

E.,  Sugar  Refinery   Director. 
Eastick,  J.  C.  N.,  49a,  Clapton  Common,  London, 

N.E.,   Eleetrochemist. 
Eastick,  .1.  •)..  2.  St.   Dunstan's  Hill.  London,  E.C, 

Consulting  Sugar  Expert. 
Lastlake.  A.  W.,  Grosmont,  Palace  Road,  Streatham 

Hill,  S.W.,  Consulting  Petroleum  Engineer. 
Eastlake,     William     H.,     e   0     Imperial     Wiie     and 

Cable   Co.,    Montreal,    Canada,    OhemisC 
Eastwood.     Edward,    c/o    Siam    industries    Synil., 

Si  I'hya  Road,  Bangkok,  Siam,  Soapmaker. 
Eberlin,  Leon  W.,  11,  First  Street,  Rochester,  N.Y.. 

U.S.A.,  Chemist. 
Eckenstein,Thos.  C,  19,  Huskisson  Street,  Liverpool, 

Analytical  Chemist. 
Eddy,    Harrison    P.,    14,    Beacon    Street,    Boston, 

Mass  ,  U.S.A.,  Superintendent. 
Edge,  Anthony.  79,    West  Milton  Street,   Readville. 

Mass  ,   U.S.A.,  Chemist. 
Edge,  .1.  Harold,  "Great  Marld,"  Smithills,  Bolton 

Lancashire,  Technical  Chemist. 
Edison,   Thos,   Alva,    Edison  Laboratory,   Orange, 

X.I.,    USA.,    Inventor   and    Manufacturer. 
Edmondson,  Joseph  lv,  22,  Lonsdale  Road,  Fallow- 

field,  Mam  heater,  Engineer, 
Edmunds,  Wm.  T.,   c/o    Famentina    Development 

Corporation,   Chilecito,   Argentina,   Assayer. 
Edwards,   Alfred,   The    Laboratory,    Meadow    Lane 

Gas  Works,  Leeds,  Analytical  chemist. 

Edwards,    George    M.,    241,    Pine    Avenue    W(    t, 

Montreal,  Canada,   Paintwork     Manager. 
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1902.  Edwards,  H.  Leaton,  The  Shanty,  Banks  Avenue, 
MeoLs,   Hoylake,   Cheshire.    Analyst. 

1906.  Egleson,  J.  E.,  c/o  General  Chemica]  Co.,  Marcus 

Hook,  Pa.,  U.S.A.,  Superintendent. 

1895.  Ehrenfeld,  Prof.  Chas.  H.,  York  Collegiate  Institute, 

York,  Pa.,  U.S.A.,  Professor  of  Chemistry. 

1896.  Ehrhardt,    Ernest   F.,    Badische   Anilin   und   Soda 

Fabrik,      Ludwigshafen      a/Rhein,       Germany, 
Research  Chemist. 
1910.  Eilsberger.     Dr.     Ernst.      Deutsche     Solvaywerke, 
Bernburg  (Anhalt),  Germany,  Director. 

1909.  Eisenhart,  M.  H.,  c/o  Eastman  Kodak  Co.,  Kodak 

Park,  Rochester,  N.Y.,  U.S.A.,  Chemist. 
1885.  Elborough,    T.,    59,    Mark    Lane,    London,    E.G., 

Manure  Manufacturer. 
1901.  Elkan,  Leo    A.,  c/o   Gutmann  and  Co.,   10,  West 

Michigan  Street,  Chicago,  III,  U.S.A.,  Tanner. 

1901.  Elkins,    Arthur    W.,    116,    Prospect    Street,    East 

Orange.  N.J.,  U.S.A.,  Civil  Engineer. 

1912.  Elliott,    Edward,    c/o   Reckitts,    (Over-Sea)    Ltd.. 

Burke     Street,     Redfern,     N.S.W.,      Australia, 
Chemical  Engine  r. 

1884.  Elliott,  Dr.  A.  H.,  165,  Broadway,  New  York  City, 

U.S.A.,   Consulting  Engineer  and   Chemist. 

1907.  Elliott,  George  K.,  c/o  Lunkenheimer  Co.,  Cincin- 

nati, Ohio,  U.S.A.,  Chief  Chemist. 
1896.  Elliott,     Dr.    J.    F.,    O'Connell    Street,     Sydney, 
N.S.W.,    Manufacturing    Chemist. 

1902.  Elliott,  Victor  G.,  Chemical  Works,  Rozelle,  Sydney, 

N.S.W.,  Australia,  Manufacturing  Chemist. 
1905.  Ellis,  Carleton,  143,  Gates  Avenue,  Montclair,  N.J., 
U.S.A.,  Chemical  Engineer. 

1885.  Ellis,  C.  J.,  Almorah  Villa,  Milngavie,  near  Glasgow, 

Technical  Chemist. 

1893.  Ellis,   E.   Victor,   7,   Hillside  Crescent,   Edinburgh, 

Analytical  Chemist. 

1894.  Ellis,  G.  Beloe,  70,  Chancery  Lane,  London,  W.C., 

Patent  Agent. 

1913.  Ellis,     Henry     I).,     30,     Blaekheath     Park,     S.E., 

Metallurgical  Engineer. 
1912.   Ellis,   Percival  W.,  30,  Bramham  Garden?,   South 
Kensington,  S.W.,  Tanning  Material  Merchant. 

1910.  Ellis,    Ridsdale,    55-56,    Chancery   Lane,    London, 

W.C.,  Patent  Agent. 

1910.  Ellis,  Rowland  H.,  c/o  Olympia  Oil  and  Cake  Co., 

BarlbyRoad,  Selby,  Yorks,  Analytical  Chemist. 
1891.   Ellis,    Prof.    W.    Hodgson,    74.    St."  All.au    Street. 

Toronto,  Canada,  Professor  of  Applied  Chemistry. 
1891.  Ellison,    Henry,    Northfield,     Cleckheaton,    Yorks, 

Manufacturing  Chemist. 
O.M.   Elmore,  A.  S.,  72,  Gloucester  Terrace,  Hyde  Park, 

London,  W.,  Electro-Metallurgist. 
1907.  Elsden,   A.   Vincent,    10,   Gourock   Road,    Kit  ham, 

Kent,  Analytical  Chemist. 

1911.  Elsdon,  Geo.  D.,  Analytical  Department,  41,  Broad 

Street,  Birmingham,  Analyst. 
1904.  Elson,   J.    Hugh,   Monroe   Drug  Co.,   Quiney,    111., 
U.S.A.,  General  Manager. 

1909.  Ely,    Benjamin,    The    Limes,    Pye    Bridge,    near 

Alfreton,  Tar  Distiller. 

1910.  Emanuel,    Louis    V.,    165,    Rector    Street,    Perth 

Amboy,  N.J.,  U.S.A.,  Metallurgical  Engineer. 

1910.  Embley,  Dr.  E.  H.,  245,  Latrobe  Street,  .Melbourne, 

Victoria,  Australia. 
1902.  Emery,   Arthur  L.,   c/o   Smith,   Emery,   and   Co., 
651,  Howard  Street,  San  Francisco,  Cal.,  U.S.A., 
Chemical  Engineer. 

1911.  Emery,  Earle  C,  c/o  American  Alkali  and  Acid  Co., 

43,  Main  Street,  Bradford,  Pa.,  U.S.A..  Manager. 
1899.  Emery,  E.  G.,  c/o  Pacific  Coast  Condensed  Milk  Co., 
Seattle,  Wash.,  U.S.A.,  Technical  Chemist. 

1907.  Emmons,   Frank   W.,   c/o   Washburn   Crosby   ('<>., 
Minneapolis.  Minn..  U.S.A.,  Chemist. 

1907.  Emslie,    B.    Leslie,    1102-1105,    Temple    Building, 
Toronto,  Canada,  Agricultural  Chemist. 

1894.  Enequist,  John,  3710,  Avenue  J..  Brooklyn,  N.I    . 
U.S.A.,  Chemical  Engineer. 


1904 
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1888. 
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1903. 
1905. 
1905. 
1908. 
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O.M. 
1907. 
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Englehard,  Charles,  30,  Church  Street,  New  York 

City,  U.S.A.,  Platinum  Importer. 
English,  Frank  H.,  21,  Shelley  Avenue,  Manor  Park, 

E.,  Analytical  Chemist. 
Enright,  Bernard,  233,  North  4th  Street,  Allentown, 

Pa.,  U.S.A.,  Chemist. 
Ephraim,    Dr.  Julius,  II,  Koniggraetzerstrasse  69, 

Berlin,    S.W.,    Germany,    Chemist    and    Patent 

Agent. 
Epps,   James   W.,    Holland   Street,   London,   S.E., 

Chemist. 

Epstein.  Harry  M..  281,   Bdgecomb  Avenue,  New 

York  City,  U.S.A.,  Works  Manager. 
Erdoes,  Julius,  1 100,  Brook  Avenue,  New  York  City, 

U.S.A.,  Chemical  Engineer. 
Erhart,  Wm.  H.,  81,  Maiden  Lane,  New  York  City, 

U.S.A.,  Manufacturing  Chemist. 
lumen,   Walter  F.  A.,  c,  o  Cia.   Industrial  Mineira, 
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Rowell,  Herbert  W.,  36.  Thornbury  Road,  Osterlcy 

Park,  W.,  Analytical  Chemist. 
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Royse,  S.  W.,  St.  Andrew's  Chambers,  20,  Albert 

Square,  Manchester,  Chemical  Engineer. 
Riicker,  Dr.  Hermann  von,  91,  Lancaster  Avenue. 
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Brooklyn,  N.Y.,  U.S.A.,  Chemist  and  Technical 

Manager. 
Schanche,  H.  G.,  3401,  Gray's  Ferry  Road,  Phila- 
delphia,  Pa.,   U.S.A.,  Chemist. 
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Cit}',  U.S.A.,  Mineral  Water  Manufacturer. 

1901.  Schultze,  Wm.,  c/o  General  Chemical  Co.,  Laurel 

Hill,  Long  Island,  N.Y.,  U.S.A.,  Chemist. 
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1898.  Scott,    Jas.,    Cawnpore    Woollen    Mills,    Cawnporo, 

India,  Chemist. 
1894.  Scott,  Jno.   Gillespie,   Annislea,   Clermiston  Road, 

Corstorphine,  Edinburgh,  Analytical  Chemist. 

1912.  Scott,  Jno.  William,  576,  Church  Street,  Toronto, 

Canada. 
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N.Y.,  U.S.A.,  Manufacturing  Chemist. 
Seligman,    Dr.    Richard,    Point    Pleasant,    Putney        1893. 

Bridge  Road,  Wandsworth,  S.W..  Chemist.  1898. 

Sellen,  Elijah,  Gasworks  Laboratory,  M.L.H.  &  P. 

Co.,  Elm  Station,  Montreal,  Canada,  Chemist.  1909. 

Sellers,    Geo.    E.,    Rock    View,    Milnsbridge,    near 

Huddersfield,  Aniline  Colour  Maker. 
Sen  (Gupta),   Nagendra  Nath,   19,   Lower  Chitpur        1899. 

Road,  Calcutta,  India,  Physician  and  Chemist. 
Sen,    Prof.    Rajendara   Nath,   Engineering   College,        1893. 

Sibpur,    Bengal,    India,    Professor   of   Tinctorial 

Chemistry.  1896. 

Senior,  Francis  L.,  Box  31,  Sanford,  Maine,  U.S.A., 

Mill  Chemist.  1888. 

Serra  y  Carbo,  Jos.,   Cassi    de   la   Selva,    Prov.    de 

Gerona,  Spain,  Chemist.  1905. 

Setz,    C.    F.,    Herculaneum,    Mo.,  U.S.A.,    Chemist 

and  Metallurgist.  1899. 

Sewell,  B    F.   Brooke,   P.O.   Box  70,  Washington, 

D.C.,  U.S.A.,  Chemical  Engineer.  1900. 

Seyler,  Clarence  A.,  Public  Analysts'  Office,  Nelson 

Terrace.  Swansea,  Chemist  and  Assayer.  1897. 

Seymour,  Tom  G.,  Kilton,  Northway,  Wavertree, 

Liverpool,  Analytical  Chemist.  1904. 

Seymour-Jones,  R.  A.,  Oaklands,  Hilltop,  Latehford, 

Warrington,   Research   Chemist.  1902. 

Shacklady,  T.  G.,  Hope  Point,  Cliffe  at  Hoo,  Kent, 

Technical  Chemist.  1910. 

Shah,  Prof.  P.  G.,  759,  Sankdi  Sheri,  Ahmedabad, 

India   Professor  of  Chemistry,  Forman  Christian        1901. 

College. 
Shah,  Prof.  S.  J.,  c/o  C.  M.  Shroff,  124,  Girgaum        1899. 

Back  Road,  Bombay,  India.  Chemist. 
Shainwald,  R.  L.,  jun.,   100,  William  Street,  New       1890. 

York  City,  U.S.A.,  Chemist. 
Shankland,  George  A.,  Manager.  1906. 

Shanks,  Arch.,  5,  Green  Lodge  Terrace,  Greenhead, 

Glasgow,  Chemist.  1901. 

Shanks,    John,    Dalmeny    Park,     Barrhead,     near 

Glasgow,  Sanitary  Engineer.  1902. 

Sharpies,  G   H.,  Ivy  Cottage,  Middlewich,  Cheshire, 

Works  Chemist. 
Sharpies,  Philip  P.,  332,  Waverlev  Street,  Belmont,    i    1907. 

Mass.,  U.S.A.,  President  (Natl."  Coal  Tar  Co.). 
Sharpies,     Stephen     P.,     560,     Concord     Avenue,        1902. 

Belmont.  Mass.,  U.S.A.,  Analytical  Chemist. 
Sharrock,  Charles  W.,  Lion  Works,  West  Thurrock         1901. 

Grays,  Essex,  Cement  Manufacturer. 
Sharwood,  Dr.  Wm.  J.,  c/o  Homestake  Mining  Co.,       1912. 

Lead,     South     Dakota,     U.S.A.,     Metallurgical 

Chemist. 
Shattuck,  A.  F.,  c/o  Solvay  Process  Co.,  Detroit,       1892. 

Mich.,  U.S.A.,  Chemist. 
Shaw,  W.  D.  Hamilton,  c/o  Coppee  Coke  Oven  Co.,        1901. 

Ltd.,  King's  House,  Kingsway,   London,   W.C., 

Technical  Chemist.  1912. 

Shearman,  Cecil  H.,  The  Tees  Bone  Mill,  Thornaby- 

on-Tees,  Managing  Director. 
Shedden,  Frank,  25,  Middleborough  Road,  Coventry, 

Science  Master. 
Sheldon..  Dr.  N.  L,  Cordite  Factory,  Aruvankad,       1903. 

Nilgiri  Hills,  India,  Works  Manager. 
Shelley,     F.     F.,     Apothecaries    Hall,     Blackfriars,        1898. 

London,  E.C.,  Analytical  Chemist. 
Shelley,    Win.    E.,    20,    Mount   Street,    .Main  hester,        1905. 

Engineer. 
Shelton,  James,  44,  Barclay  Road,  Fulham,  S.W.,        1902. 

Chemist. 
Shen,    Bucchok,    Sien    Teh    Lane,    Burkill    Road,        1906 

Shanghai,  China,  Chemist. 
Shenton,  Jas.  P.,  37,  Torbay  Road,  Chorlton-cum-       O.M. 

Hardy,  near  Manchester.  Analytical  Chemist. 
Shepard,  Dr.  Chas.  U.,  (communications)  P.O.  Box       L900. 

42,    Summerville,    S.C.  ;    and    (Journals)    P.O. 

Box  284,  Charleston,  S.C,  U.S.A. 


Shepard,  Jas.  H.,   Experiment  Station,   Brooking*, 

S.  Dak.,  U.S.A.,  Agricultural  Chemist. 
Shepheard,  Fred.  C,  Clareneetield,  Rut hu ell.  \[  - 

Dumfriesshire,  Chemist. 
Shepherd,  A.  B.,  Copenhagen  Oil  Mills,  Limehouse, 

London,  E.,  Analytical  Chemist. 
Shepherd,  H.  H.  B,  Crayside.  Bexley,  Kent.  I  h<  uiibt. 
Shepherd,    Reginald    des    P.,    Central    Laboratory. 

Rhodes.  Manchester,  Printworks  Chemist. 
Shepherd,  Stephen  \V.,  c  /o  Brotherton  and  Co  ,  Ltd.. 

Nechells  Chemical   Works,  Birmingham,    Works 

Manager. 
Shero,  John   E.,   c/o  Aluminium  Co.   of  America, 

Niagara  Falls,  N.Y.,  U.S.A..  Chemist. 
Shields,  Dr.  John,  Minas  de  Rio  Tinto,   Prov.  de 

Huelva,  Spain,  Chemist. 
Shimomura,  Prof.  K.,  Shinkarasumaru    Kojinguchi 

Sagaru.  Kyoto,  Japan,  Professor  of  Chemistry. 
Shishkoff,     Sergius      A.,     Mojga,     Government     of 

Viatka,  Russia,  Glass  Manufacturer. 
Shoffstall,   Arthur   S.,    1,    Park   Street,   Tarentum, 

Pa.,  U.S.A.,  Chemist. 
Sholes,  Chas.  E.,  80.  Maiden  Lane.  New  York  I 

U.S.A.,  Chemical  Agent. 
Shonk,  Albert,  10,    Dartmouth  Road,   Hendon,  N., 

Analytical  Chemist. 
Shores,  Dr.  JetT.  11..  20,  SaltweU  View,  Gateshead- 

on-Tyne.  Chemist. 
Short,   Andrew.   :{.    Prudhoe   Terrace,   Tynemouth, 

Northumberland,  Works  Chemist. 
Shoubridge,  Sydney  V.,  M.I.C.E.,  Gasworks,  Lower 

Sydenham,  S.E.,  Gas  Engineer. 
Shrimpton,  Jno.  K.,  Redshaw  House,  Ripon,  Yorks, 

Works  Manager. 
Shukoff,    Dr.    Alexis  .A.,  Borowaja    No.    86,    St. 

Petersburg,  Russia,  Technical  Chemist. 
Shuler,    Darius    P.,    Frederioktown,    Ma,   CUB  A  . 

Chemist. 
Shutt,    Frank    T.,    Central    Experimental    Farm, 

Ottawa,  Canada,  Agricultural  Chemiat. 
Shuttleworth,     E.     B.,     220,     Sherbourne     Street, 

Toronto,  Canada,  Chemist. 
Siau,   Raymond   L.,   Springfield   Brewery,    Wolver- 
hampton, Research  Chemist. 
Sibley,     Samuel     E.,     Hawthorne,     King     Street, 

Raudwick,  Sydney,  N.S.W.,  Australia,  Technical 

Chemist. 
Siebel,  Fred.  P.    960-962,  Montana  Street,  Chicago, 

111.,  U.S.A.,  Analytical  Chemist. 
Sicbold,    Alfred,    5,    Elgin    Road,    Sutton,    Surrey, 

Technical  Chemist. 
Silberrad,  Dr.  Oswald,  Sunny  Croft,  Buckhurst  Hill, 

Essex.  Research  Chemist. 
Sillars,  Daniel,  The  Laboratory,  Bolckow,  VauKhsn. 

and  Co.,  Ltd.,  South  Bank,  S.O.,  Yorks,  Metallur- 
gical Chemist. 
Silvester,  Harry,  78,  Holyhead  Road,  Handswarth, 

Birmingham,  Analytical  and  Consulting  Cheini-t. 
Sim,  Wilfrid  A.,  c/o  Win.  Sim  and  Sons,  40,  Jane 

Street,  Leith,  Scotland,  Colour  Manufacturer. 
Simmanee,  John  P.,  I.  Westminstei  Pi  lens, 

Victoria   street.    Westminster,   B.W.,    M 
Direotor  (Alexander  Wright  and  Co.). 
Simmons,  Thoa.  A.,  898,  Ditchling  Rosa,  Brighton, 

Analytical  CheniM. 
Simmon's,     Win.     H..     Oakleigh,     Moke     Newmgton 

I   .ininon,  X.,  Analytical  Chemist 
Simon,    Dr.    A.,    80, 

Chamioal  Bngia 
Simons,  Albert  .J..  Pontianak,  Dnl 

vi  I  Singapon  ,  S.S 
Simonson,  Wm.,  116,  Weal  9th  ft  ntiaaati, 

Ohio,  l'  B  A..  Chemist 
Simpson,  Henry,  26,  Austen  Avonu 

Nottingham,   Work*  <  'heinn 
Simpaoa\vl   S.,  Chi  Qal  •     I  sanon  IfilU  Hmithaasa, 

N  ,  An  iiwie .ii  <  ban 
Buns,  W.  Edgar,  i    a  Brltiali  aluminium  I 

lAmo    Had        ,  Antiiui,    lr  VauUul 

Masaafji 


.101  RNAL    OF    THE    SOCIETY    OF    CHEMICAL    INDUSTRY. 


Pem      Road,     Leith,       1895 


u  .      I 
S        .  d,  Chemist. 

..   i:     w  .  2,  Oxford  Court,  Cannon    Street, 
ndon,   EL(  .  Paper  Chemist. 

I<H      -  v         •  _:      \\  .     \  \\ .     Railway,     Kasur, 

Punjab,  India,  Engineer. 

taster,    I.  Arthur,  o/o  New  Jersey  Zinc  Co.  of 
Penna.,   Palmerton,  Pa.,  U.S.A..  Chemist. 
Smn.ut.  Prank  S.,  321,  Greal  Clowes  Street,  Higher 
Brought on.       Manchester.       Demonstrator      of 
Chemistry. 

life,  Wilfred  T..  3,  Trafalgar  Avenue,  Montreal. 
-  igar  Chemist. 
L912.  Skellon.  Herbert.  Helsby  Cable  Works,  Helsby,  near 
Warrington,  Chemit 
Jkehon,   John    R..   c/o   Norwich   Crape   Co.,   Ltd., 
St.  Augustine's,  Norwich,  Managing  Director. 

1897.  Skertchly,  \V.   P.,  Laboratory,  11,  Billiter  Square. 

London,  E.C.,  Analytical  Chemist. 
-    1.  Skilton,  C.  F.  E.,  c/o  Beamish  and  Crawford,  Ltd., 
Cork,   Ireland,    Brewer. 
1901.  Skinner,    Hervey    J.,    71,    West    Chestnut    Street, 

Wakefield,  Mass.,  C.S.A..  chemist. 
1908.  Skinner,    Win.,    3S,    Sauchiehall     Street,    Glasgow, 

Analytical  Chemist. 
1904.  Skiirow",  Dr.  F.  W  ,  8,  Morecambe  Terrace,  More- 
cambc,  Lancashire,    Research   Chemist. 
_     --.ita.   Pro.  Dr.  A..    18,  W endtstrasse,   Kailsruhe, 
B.i  any.  Professor,  Techn.   Hochschule. 

1911.  Skjold,   E.,   Elm  View,  The  Avenue,  Erith,  Kent, 
Technical  Manager  and  Chemist. 

S.,  c/o   Raritan  Copper   Works.   Perth 

Amboy,  N.J.,  D.S.A.,  Chemist. 

array,    Thos.,    The     Brewery,    40,    Ock    Street, 

Abingdon.  Berks,  Brewer. 

1913    S  Roland    E..    Muspratl     Laboratory,    The 

.\ersity,     Liverpool,     Lecturer     in     Physical 

itry. 
.    Or.   Arthur.    174,  Ashby  Road,  Burton-on- 
i.t.  Lecturer  and  Demonstrator. 
1912  ry,  F.  J.,  42,  .Mathews  Park  Avenue,  Stratford, 

E..  Analytical  Chemist. 
1906.  Sleeper,    Robt.    R.,    112,    Charles    Street,    Lowell, 
Ma*.-..    L'.S.A.,   Instructor  in  Dyeing. 

1895.  Slocura,  Dr.  Frank  L.,  401,  South  Linden  Avenue, 

E.E.,  Pittsburg.  Pa.,  U.S.A.,  Chemist. 
1883.  SmaiL    J.     I.,    Warren    Wood,    Hayes     Common, 
Beckenham,  Kent.  Chemical  Manufacturer. 
ill    Bertram    G.,    Leahurst,    Broughton    Park, 
Man  cheater    Engineer. 

1898.  Small,   Fritz    H.,   28,    Berwick   Street,    Worcester, 

Mass..  U.S.A.,  Chemist. 

1904.  Smart,  Bertram  J.,  Government  Testing  Laboratory, 

Lithgcw,  N.8.W.J  Australia,  Chemist. 

letham,    A       16,     Brunswick    Street,    Liverpool, 

Analytical  Chen 

1905.  Smith  Albert   W.,  Case  Library,  Cleveland, 

Ohi  P  if  Chemistry. 

1898.  Smith,    All     I  roft,    Glossop,    Derbyshire, 

Bleacher  and   Dyers'  Manager. 

ntainhall  Road,   Edinb  rgh 

1896.  Smith,  All  i\ 'liner  Alkali  Co., 

13,     '  Liverpool,     General 

IfjJMfl 

1  iur,  Town  End  Chemical  Works,  Bramlcy, 

Leeds,  i    )  Manufacturer. 

OH   and   Son, 

I.'  .  '   l,<  D 

Dominion  Tar  and  Chemical 
B  tilding,  Montreal 
MMMfBT. 

.<  hi  Smelting  and 
dew    York  City, 

Ltd.,  uu.   pftton 
■  rintendent. 


1892, 
1911. 

1903. 

1903 

1891. 

1907. 
O.M. 
1908. 

1907. 
1 890. 
1890. 
1904. 
1902. 

1905. 
1901. 
O.M. 
1905. 
1906. 

O.M. 

1897. 

1903. 

1907. 

1893. 

1901. 

O.M. 

1888. 

O.M. 

1890. 

1910. 

1911. 

1898. 
1890. 

I  *!)<). 
1911. 
1897. 

1907. 


Smith,     Dr.     E.     Ellsworth,    Suite    80,    Chemists, 

Building,  50,  East  41st  Street,  New  York  City. 

U.S.A.,  Consulting  Physiological  Chemist. 
Smith,  Ernest  A.,  The  Assay  Office,  Leopold  Street, 

Sheffield,  Assayer. 
Smith,    E.    Woodhouse,    Central    Laboratory,    City 

Gasworks,      Nechells,      Birmingham,      Research 

( 'hcmisl. 
Smith,  (Swing,  o  o  The  Century  Tire  Co.,  Plainfield, 

N.J.,  U.S.A..  Analytical  Chemist. 
Smith,  F.  M.,  100,  William  Street,  New  Yoik  City, 

U.S.A.,  President  (Pacific  Coast  Borax  Co.). 
Smith,  Francis  P.,  131—133,  East  23rd  Street,  New 

York  City,  U.S.A.,  Chemist. 
Smith,  Frank  Morse,  100,  William  Street,  New  York 

City,  U.S.A.,  Chemical  Merchant. 
Smith,    G.,    Rosehall    Terrace,    Falkirk,    Scotland, 

Explosives  Works  Manager. 
Smith,  George  A.,  1433,  President  Street,  Brooklyn, 

N.Y.,    U.S.A.,    Chemist    (Printing    Ink    Manu- 
facturing). 
Smith,  George  D.,  247,  Atlantic  Avenue,  Boston, 

Mass.,  U.S.A.,  Salesman. 
Smith,  Harry,  Newyn,  Fleetwood  Road,  Southport, 

Cons.  Chemist  (Paints  and  Pigments). 
Smith,  Harry  E.,  36,  Beersford  Place,  East  Cleve- 
land, Ohio,  U.S.A.,  Analytical  Chemist. 
Smith,     Henry,     83,     Brownlow    Road,     Horwich, 

Bolton-le-Moors,  Lanes.,  Analytical  Chemist. 
Smith,    Hy.    Geo.,    Technological    Museum,    Harris 

Street,     Ultimo,     Sydney,     N.S.W.,     Australia, 

Assistant  Curator  and  Chemist. 
Smith.    H.    Melville,    Ammunition    Works,    Abbey 

Wood.  Kent,  Engineer  and  Superintendent. 
Smith.  H.  Procter,  Highfield,  Shotton  Lane,  Shotton, 

Flintshire,  Metallurgical  Chemist. 
Smith,  H.  R.,  1,  Aubert  Park,  Highbury,  London,  N., 

Analytical  Chemist. 
Smith,  Hugh  Dunford,  7  and  9,  The  Side,  Newcastle- 

on-Tyne,  Analytical  Chemist. 
Smith,  Irwin  J...  P.O.  Box  506,  Troy,  N.Y.,  U.S.A., 

Salesman. 
Smith,  Jas.,  Ash  Grove  House,  Radciiffe,  Manchester. 
Smith,  Jame=,  Sunnyside,  Groes  Road,  Cressington, 

near   Liverpool,    Analytical   Chemist. 
Smith,  James,  "  Lyndhurst,"  Frodsham,  and  (Jnls.) 

Ditton  Copper  Works,  Widnes,  Metallurgist. 
Smith,  Jas.  C.,  c/o  Edward  Ripley  and   Son,  Ltd., 

Bowling   Dyeworks,   Bradford,  Dyer. 
Smith,  Jas.  F.,  41,  Grange  Avenue,  Scarborough, 

Yorks.,  Analytical  Chemist. 
Smith,  J.  Cruickshank,  King's  House,  King  Street, 

London,  E.C.,  Technical  Chemist. 
Smith,  Dr.  J.  H.,  21,  Rue  de  la  Pointe,  Garenne- 

Colombes,  Seine,  France,  Chemist. 
Smith,  J.  Tertius,  Richmond  House,  Plaistow,  Essex, 

Technical  Chemist. 
Smith,  Jno.   W.,  7,  Brookfield  Street,  Roslindale, 

Boston,  Mass.,  U.S.A.,  Analytical  Chemist. 
Smith,  J.  Wm.,  1615,  West  Genesee  Street,  Syracuse, 

N.Y.,  U.S.A.,  Alkali  Works  Manager. 
Smith,  L.  Hewgill.  c  /o  The  New  Transvaal  Chemical 

Co.,  Delmore,  Transvaal,  Technical  Chemist. 
Smith,   N.   Garrett,  c/o   Edison  and    Swan    U.E.L. 

Co.,  Ltd..  Lamp  Dcpt.  Laboratory,  Ponders  End. 

X..  Analytical  Chemist. 
Smith,    R.    F.    Wood,    90,  Lower  Thames   Street, 

London.  E.G.,  Consulting  Chemist. 
Smith,    Dr.    R.    Greig,    Linnean    Society's    House, 

Elizabeth   Bay,   Sydney,   N.S.W.,   Bacteriologist 
and  Chemist. 
Smith,   Dr.   Roberl    Watson,  c  o  Alex.  Smith,  55, 

Hath  Stre.-t,  f .la.-w'w,  chemical  Works  Manager. 

Smith,  Stuart,  1408,  Third  Avenue  Bast,  Owen 
Sound.  I  in!  |  '  .inula.  Chemist. 

Smith,  Theophihit  H.,  217,  Hylton  Road,  Sunder- 
land, Chemist. 

Smith,  Thorn,  49,  West  Lamed  Street,  Detroit,  Mich., 
U.S.A.,  Chemist. 


LIS!     OF    MEMBERS. 


xlix. 


Smith.  Vincent,  c  'o  Smith.  Stone,  and  Knight,  Ltd., 
Birmingham  Paper  Mills,  Cattells  Grove,  Bir- 
mingham, Technical  Chemist. 

Smith,  Walter  E.,  141,  Cypress  Street,  Providence, 
R.I.,  U.S.A.,  Instructor  in  Chemistry. 

Smith,  Dr.  Warren  R.,  Lewis  Institute/Chica^o,  111., 
U.S.A.,  Teacher. 

Smith,  Watson.  34,  Upper  Park  Road,  Haverstock 
Hill,  N.W.,  Editor  of  Society's  Journal. 

Smith,  Dr.  Watson,  jun.,  Cape  Explosives  Works, 
Somerset  West,  C.C.,  South  Africa,  Chemist. 

Smith,  Wilfred,  182,  West  Street,  Glasgow,  Chemical 
Manufacturer. 

Smith,  W.  C.  c/o  The  Anchor  Cable  Co.,    Leigh, 

Lancashire,  Analytical  Chemist. 
Smith,  Wm.  G.,  23,  Wickham  Way,  Parklangley, 

Beckenham,  Kent.  Chemical  Merchant. 

Smithells,  Prof.  A.,  F.R.S.,  The  University,  Leeds, 

Professor  of  Chemistry. 
Smithers,  F.  0.,  171,  Adelaide  Road,  London,  N.W., 

and  (Jnls.)  c/o  W.  E.  Harrison,  Technical  School, 

Goldshill  Road,  Handsworth,  near  Birmingham, 

Chemical  Agent. 
Smoot,  Albert  M.,  99,  John  Street,  New  York  City, 

U.S.A.,  Analytical  Chemist. 
Smoot,  Chas.  C,  III.,  c/o  C.  C.  Smoot  and  Sons  Co., 

North     Wilkesboro',     N.C.,     U.S.A.,     Tanning 

Chemist. 
Smythe.  Dr.  .1.  S..  22,  Rawlinson  Road,  Southport, 

Analytical  Chemist. 
Snape,    Dr.    H.    Lloyd,    Balholm,    Lathom    Road, 

Southport,  Director  of  Education  for  Lancashire. 
Snell,    Professor  John  F.,  Macdonald  College  P.O., 

Prov.  Quebec,  Canada.  Professor  of  Chemistry. 
Snowdon,  J.,  jun.,  Messrs.  Snowdon,  Sons  and  Co., 

Millwall,  E.,  Chemical  and  Oil  Manufacturer. 
Sodeau,     Dr.     Win.     H.,     Torpedofabrik,     Fiume, 

Hungary,  Chemist. 
Sohlman,  Ragnar,  Bofors,  Sweden,  Manager  (A.  B. 

Bofors  Nobelkrut). 
Sohn,    Chas.    E.,    52.    Fore   Street,    London,    E.G., 

and  (Journals)  82,  Wightman  Road,  Harringay, 

N.,  Analyst. 
Solomon,   J.    Bernard,   56,    Priory   Road,   London. 

N.W.,  Tannery  Chemist, 
Solomon,  M.,  Birmingham  Carbon  Works,  Witton, 

Birmingham,  Manager. 
Solvay,  Armand,  25,  Rue  Prince  Albert,  Brussels, 

Gerant  de  la  Societe  Solvay  et  Cie. 
Sommer,  Adolf,  Corner  1st  and  Binney  Streets,  East 

Cambridge,     Boston,     Mass.,     U.S.A.,     Pharma- 
ceutical Chemist. 
Sommer,  Dr.  Albert,  Munchnerplatz  14  pt,  Dresden, 

Germany,  Engineer  Chemist. 
Sorley,    Jas.,    Novara,    Mount    Vernon,    Glasgow, 

Analytical  Chemist. 
Southall,  A.  W.,  Lower  Priory,  Birmingham,  Manu- 
facturing Chemist. 
Southerden,  F.,  11,  Gordon  Road,  Exeter,  Teacher 

of  Chemistry. 
Sowerby,    Thos.    H.,    Canal   Soap   Works,    Verney 

Road,  Rotherhithe.  S.E.,  Soap  Manufacturer. 
Sowerby,    W.    M.,    c/o    United    Alkali    Co.,    Ltd., 

Allhuscn   Works,   Gateshead-on-Tyne,   Manager. 
Spackman,  Chas.,  Rosehaugh,  Clitheroc,  Lancashire, 

Portland  Cement  Manufacturer. 
Spackman,  Henry  S.,  2211,  Chestnut  Street,  Phila- 
delphia,  Pa.,   U.S.A.,    President  of  Engineering 

Co. 
Sparre,  Fin.  c  <>  E.  I.  du  Pont  de  Nemours  Powder<  So., 

Experimental  Station,    Henry   (lay    P.O.,    Del.. 

U.S.A.,   Director. 
Speiden,  C.   ('..    46,   Cliff    Street,   New    York  City, 

U.S.A..   Chemical   .Merchant. 
Speight,    W.    E.,    Haokeo    Sewage     Work-.    Creat 

Lever,  Bolton,  Chemist 
Speirs,  Wm.,  o/o  W.  N.  Gemmill  and  Co.,    142, 

Queen  Street,  Glasgow,  Chemical  Broker. 
Spence,  I).,  .Manchester  Alum  Works.  Manchester, 

Alum  Manufacturer. 


mil. 
1900. 

1909. 
1883. 

1903. 
1902. 

1897. 

1884. 
1903. 
1906. 
1889. 
1885. 
O.M. 
1896. 
1909. 
1912. 

O.M. 

1910. 

1896. 

O.M. 

1905. 

1905. 

1904. 

1906. 

1888. 

1885. 

O.M. 

L896. 

1907. 
1904. 

IS!).") 

O.M. 
<».M. 
1896. 

I'. 

O.M. 


74.     Buchanan    Street.     Glasgow, 


Spence.  Dr.  David,  Research  Laboratory,  The  B.F. 

Goodrich  Co..  Akron.  Ohio,  U.8.A.,  Director. 
Spence,  Howard  (Journals).  Audley.  Broad  Road. 

Sale,  Cheshire  ;  and  Alum   Works.  Manchester, 

Chemical  Manufacturer. 
Spence.     Jno. 

Analyst. 
Spence,  Jno.  W.,  Tiviot  Colour  Works,  Manchester 

Road,  Stockport,  Drysalter. 
Spencer.  A.  Gordon,  601—603,  Canadian    Ex] 

Building,  Montreal,  Canada,  Chemist. 
Sperry,  Elmer  A.,  100,  Marlborough  Road.  Prospect 

Park   South,    Brooklyn,  X.Y.,  U.S.A..  Klectiical 

Engineer. 
Sperry,  Erwin  S..   "The   Bra-  World."  260,  John 

Street,    Bridgeport.   Conn..    L'.S.A ..    Metallurgist 

and  Editor. 
Spiegel,  Dr.  Adolf.  Messel  bei  Darmstadt,  Germany, 

Analytical  Chemist. 
Spielmann,  Dr.  P.E.,  21, Cadogan  (.aniens.  London. 

S.W.,  Chemist. 
Spiera,     Dr.     V.     G.,     c  o     [nchiostrificii 

Treviso,  Italy,  Chemist. 
Spies,    Adolph.    21.    Broadwater    Down.    Tunb 

Wells.  Chemical  Merchant. 
Spiller,  A.,  Edison-Swan  Electric  <  ....  South  BeuweU 

Works,  Newoastle-On-Tyne,  Electrician. 
Spiller,  J.,  2,  St.  Mary's  Road,  Canonbury,  London, 

N.,  Consulting  Chemist. 
Spoor,  J.  L.,  Rede  Court,  Rochester,  Kent,  Portland 

Cement  Manufacturer. 
Sprague,  F.  O.,  c/o  Cattaraugus  Tannii  Mean, 

N.Y.,    U.S.A.,    Chemist.  ' 
Sprent,    Dr.    Colin.    17.    Milton    Mansions,   Que 

club  Gardens,  West   Kensington,  W..  <  hemical 

Engineer. 

Squire,   P.   W..  413.  Oxford  Street,   London,  W.. 

Pharmaceutical  Chemist. 
Stadler,  Hans,  o/o  Herr  Kommerzienrat  J.  Stadler, 

Prague,   Austria,   Technical   Chemist. 
Statford,  Chas.  H.,  c/o  The  Birkacre  Print 

Chorley,  Lanes.  Colourist. 
Stahl,  Dr.  K.  P.,  57th  Street  and  A.  V.  By..   Pitts- 
burg, Pa.,  U.S.A.,  chemical  Works  Manager. 
Stahl,  Dr.  Paul  G.,   13,  Square  de  Jussieu,  Lille 

(Nord),  France,  Chemical  Manufacturer. 
Stalmann,    Otto,    317,    MoCorniok    Building. 

Lake  City,  Utah,  U.S.A..  Metallurgical  Engineer. 
Standfast.  Jno.  T.,  Prince  Regent's  Whirl.  Silver 

town.    E.,   Chemist. 
Stanley.    Wm.,   Great     Barrington,    Mass  .  I  .s.A.. 

Engineer. 
Stantial,   Frank   G.,   0   0   Cochrane    Chemi 

Everett,  Mass..    L'.S.A.,  Technical  Chemi 
Staples,    H.   .(.,   The   Old    Hall.   Spondon,    Derby, 

Colour  Manufacturer. 
Stark.   J.    F..    Rosedale,    Bromborough,   I 

Works    Manager. 
Statham,  -Noel,  c  •  ■  \\.-t   Virginia   Pulp  ■>■ 

Co.,  2<xi.  Fifth  Avenue,  New  JTork  City,  U.8.A., 

Engineer. 
stand.  Joseph  !•:..  o  o  W.  W.  Lai 

Pittsburg,  Pa..  D.S.A.,  Chemist 
Stauffacher,     \\'..     84,     Oberwilerstraese,     Bs 

Switzerland,  chemical  \V..il  •  M 
Stead,  .'.  Christopher,  55,  Chant  ■  -      Lane, 

W.C.,  Technical  chemist. 
Steel,  .j.  B.,  P.R.S  .   II.  Q 

brough  on  I  Jyti<  ''I  '  '•"  ' 

Stebbins,  Dr.  J.  1 1 

City,  U.S  \    Analytii  al  <  Ihi  i 

Steel.    Fred.     \\  . . 

Auburn.  Sydni  j     I         lia,  Wor! 
Steel,  Jno,   B.,   a. th<  mar,    Bl  u  '•■'■  irn,    Hi  Ibe 
Vic  Australia,  Chemist. 

Steel,  Th..s.,  Colonial 

et,8ydney,  N.6.W.,  Ausl 

i 

inn-ton.    D.<    .    I    B  A..    <  hennst. 


JOURNAL    OF    THE    SOCIETY    OF    CHEMICAL    INDUSTRY. 


1912. 
I 

1912. 

N 

• 
1011. 

-  . 
1913. 
1909. 
1909. 
1880. 
1912. 

• 

:  102, 
1903. 

u  M. 

1901. 
1W09. 

1801 

1&04. 

loom 


Steiner,    Bernard   C.    Enoch    Pratt    Free   Library, 

Baltimore,  Mil..   C.S.A..  Librarian. 
Steinhart,  Dr.  Oscar  J.,  d/o  Twite  ami  Steinhart, 
London    Wall.    London.    E.C.,    Consulting 
Metallurgist. 

doff,    Fred.,    24,    Wallbrook,    London,     E.C. 
( hemic*]  Manufacturer. 
Su-ll.    S.    P.,    26,    Benry   Street.   Keighley,    Yorks, 
teacher  of  Chemistry. 

Stenhoase,  T.,  lt>t>.  Drake  street.  Rochdale,  Ana- 
lytical Chemist. 
Stenhonse,  Thos.,  jun..  Chemical  Laboratory,  H.M. 
kyard,  Portsmouth,  Analytical  Chemist. 

en,  A  K..  Rydal  Mount.  Webb's  Avenue, 
Aahfteld,  Sydney.  N.S.W..  Australia,  Analytical 
Chemist. 

E.,    c  o   Spies    Bros,    and   Co.,    102, 
Street.     London,     E.C.,     Chemical 


Penchurch 
Merchant 
Stephens,   EL  Chas.,  Avenue  House,  Finchley,  N., 

Ink  Manufacturer. 
Stephens,  M.  K..  57 — GO,  Aldersgate  Street,  Londou, 

.  Ink  Manufacturer. 
Stephenson,    Guy,     Bankfoot    Laboratory,    ('rook, 
Durham,  Analyst, 
tenson,    Henry   EL,   Royal   Doulton   Potteries, 
Lambeth,  S.E.,  Technical  Chemist. 

benson,    Herbert   P.,   8,     The  Park,   Mitcham, 
Surrey.  Analytical  Chemist. 
Stem.  Arthur  L.,  14S.  High  Street,  Burton-on-Trent, 

Brewing  Chemist. 
Sterne,    Edward    T.,    School    of    Mining,    Queen's 

University,  Kingston,  Out..  Canada,  Chemist. 
Steuart,   1).   K..  Osborne  Cottage,  Broxburn,    West 
Lothian  Oilworks  Chemist. 

n.    A.    15..  Royal  Technical  College,    Glasgow, 
Lecturer  on  Dyeing. 

M.    Michael    M..    Laboratory,    Glenochil    Dis- 
tillerv,  Menstrie,    S  otland,  Analytical  Chemist. 
not,  <:.  A  .  280,  Baltic  Street.  Brooklyn,  N.Y., 
('  8.A,  Chemist 

OS,    Dr.    Hy.     P.,    Laboratory,     15,    Borough, 
Loudon  Bridge,  v.K..  Consulting  Chemist 

Jno.  EL,  295,  Ferry  Street,  Newark,  N.J., 
A..  Manufacturing  Chemist 

J.    Venn,   c/o  Central  Chile  Copper  Co.. 
Panulcillo,  Coquimbo,  Chile,  AnaLytical  Chemist. 
.-,  M.   White.   H..M.   Patent  Office,  Chancery 
Lane,  London,  W.< '.,  Chemist. 

-.   I.  B.  B.,  <■  o  The  Sons  of  Gwaha,  Ltd., 
Australia,  Metallurgical  Chemist. 
Standard   Works,  95a,  Southwark 
Londoi  hemical  Manufacturer. 

:rt.   Allan    K.     130,    Bedford   Road,   Toronto, 

emist. 

r\    David    B.    J).,    Aberdeen    Comb   Works, 

Hutch'  .  Managing  Director. 

'I'he    Qac     World,"    8,    Bouverie 

Jtn    '    London,  B.C.,  Editor. 

>rt.  Jeffrey,   India    Kcfimni'  Co.,   M'  Kean  and 

Philadelphia,    Pa.,    U.S.A., 

Wot 

•rt.    p.oi.t ..     16,     \\'i  itbourne    Road,   Luton, 

il   Work-   M 

Michael    Nairn    and     Co..     Ltd., 

i     hnical  Chemist. 

W.,  c/o  The  XeU  Explosives  ('<>., 
Suffolk,  Worki  Chemist. 
l»t   JuliiiH,  University  of  Chicago,  Chi 
ill-.    '  ■•!'■:•      oi    of  '  liemistry. 

Stiff,  Jou  R     nervine,  neai  I 

I      I    '•'•  orl     '  hemist 

,     \''.i      Yolk 

II,  Honj  ■ .  Zfirii  h.  6, 

'/   ■.   ■   I,   Chi  • 

Hydro,     Southpoit, 


1900. 
1SSS. 
1887. 
1903. 

1885. 
1912. 

1899. 
1910. 

1906. 

1900. 
1899. 
1888. 
O.M. 
1902. 
1909. 
1912. 

I!  M»S. 

1903. 
1912. 

1903. 

1909. 

1911. 
1896. 
O.M. 
1896. 
1903. 

1908. 

1895. 
1889. 
1910. 

1895. 

I9DT. 

1913. 

1912. 

1900. 


Stockdale,  Edgar,  c/o  R.  Dewhurst  and  Co..  Ltd.. 

Printworks.  Batley,  Yorks,  Colour  Mixer. 
Stockdale,     Win..     Roscbank    Printworks,    Rams- 

bottom,  near  Manchester,  Calico  Printer. 
Stocks,    H.    B.,    12,    Victoria    Road,    West    Kirby, 

Cheshire.  Analytical  Chemist. 
Stoddard,   Jesse   D.,    Detroit   Testing   Laboratory, 

1111,    Union    Trust    Building,    Detroit,    Mich., 

U.S.A. 
Stoddart,  F.   Wallis.  Grafton  Lodge,  Sneyd  Park, 

Bristol,  Analytical  Chemist. 
Stoffels,    Emile,    "Superphosphates    et    Guanos" 

Society    Anonyme,    Ghent,    Belgium,    Fertiliser 

Manufacturer. 
Stokes,  Alf.  W.,  Laboratory,  Town  Hall,  Paddington 

Green,  AV.,  Public  Analyst. 
Stokes,    Edward    S.,    c/o    Metropolitan    Board    of 

Water     Supply     and      Sewerage,     Pitt     Street, 

Sydney,  N.S.W..  Australia.  Medical  Officer. 
Stokes,    Francis    J.,    17th    and    Cambria    Streets, 

Philadelphia,       Pa.,        U.S.A.,      Manufacturing 

Chemist. 
Stone,  Ceo.  C,  c/o  New  Jersey  Zinc  Co.,  55,  Wall 

Street,  New  York  City,  U.S.A..  Engineer. 
Stone,  I.  F.,  100,  William  Street,  New  York  City, 

U.S.A.,  Chemical  Merchant. 
Stone,    Thos.    W.,    Chemical    Works,    St.    George, 

Bristol,  Chemical  Manufacturer. 
Storey,    I.    H.,    Haverbreaks,   Lancaster,    Chemical 

Manufacturer. 
Storr,  Bertram  V..  2<>,  The  Square,  Garden  Suburb, 

Ilford,    Essex,   Chemist. 
Strachan,  Jas.  T.,  c/o  Hendon  Paper  Works  Co., 

Ltd.,  Sunderland,  Works  Chemist. 
Strange.  E.  Halford.  7.  Staple  Inn,  Holborn,  London, 

W.C..  Technical  Research  Chemist 
Stratford.     Alfred     W.,     Vicarage     Road.     King's 

Langley,  Herts,  Chemist. 
Strayer,  D.  W.,  428,  West  King  Street,  York,  Pa., 

U.S.A.,  Chemist. 
Strevens. .).  E.,  e  o  Messrs.  Palmer  and  Co.,  Victoria 

Oil  and  Candle  Works,  Stratford,  E.,  Technical 

I  hemist. 
Strickler,  Emerson  H.  c/o  General  Chemical  Co., 

25,    Broad    Street,    New    York    City,    U.S.A., 


R.,  Ash  Villa,  St.    Andrew'.-    Road 
Annee-on-Sea,    Lanes.,    Analytical 


Chemist. 
strivens,  Percy 
South,     St. 

<  hemist. 
Stuart,    F.    A.,    534,    Waterloo    Street,    London, 

Ont.,  Canada,  Teacher. 
Stuart,  Harry  T.  R.,  Know  Mill  House,  Entwistle, 

near  Bolton,  Printworks  Manager. 
Stuart,  T.   W.,   7,  Livingston  Drive,  Sefton  Park, 

Liverpool,  Alkali  Works  Manager. 
Stubbs,    Augustus   J.,   18,  "Avenida    del    Tibidabo, 

Barcelona.  Spain. 
Sturrock,  Capt.  G.  C,  R.A.,  Indian  Cordite  Factory, 

Aruvankad,   Nilgiris,    India,   Assistant   Superin- 
tendent. 
Suart,  Arthur  B.,  c/o  Johnson  and  Sons'  Smelting 

Works,    Paul    Street,   Finsbury,   London,   E.C., 

Bullion  Refiner. 
Sud borough,  Dr.  J.  J.,  Indian  Institute  of  Science, 

Bangalore,  India,  Lecturer  in  Chemistry. 
Siilman,   H.   L.,  44,   London  Wall,   London,   E.G., 

Chemist  and  Metallurgist. 
Sulzer,   Albert    v..   Hi.   Beverlj    Street,   Rochester, 

N.Y.,  U.S.A.,  Chemical  Engineer. 
Summers,  Bertrand  S.,  c/o  The  Summers  Fiber  Co., 

Port  Huron.    Mich.,    U.S.A.,   Electro-Chemist. 
Similar- Bam.       Minakshi.      o/o      Parry      and      Co., 

Ranipettai,  X.  Arcot,  Madia-.  India.  Agricultural 

<  hemist. 

Sundeman,  Q.,  c/o  Portsmouth  Cotton  Oil  Refining 
Corporation, Portsmouth,  \  a  ,\    v  L, Chemist 

Sutcliffe,  J.  A.  L,  City  Anaiysl  -  Offic< .  n.  Bi 
■  et,   Birmingham,  Analytical  Chemist 

SutermeisteT,  Edwin,  o/o  S.  I>.  Warren  and  Co.( 
Cumberland  Mill-.  Westbrook,  Maine,  U.S.A., 
I  hemist. 


LIST    OF   MEMBERS. 


li. 


1884. 
1909. 
1894. 
1887. 
1906. 
O.M. 

O.M. 
1886. 
1900. 
O.M. 
1906. 
1905. 
1904. 
1912. 
1901. 
1912. 
1902. 
1906. 
1906. 
1910. 


Sutherland,  D.  A.,  26,  Victoria  Street,  Westminster, 

S.W.,  Consulting  Technical  Chemist. 
Sutherland,  Daniel  M.,  Ashgrove,  Sunbury  Common, 

Middlesex,  Works  Manager. 
Sutherland,  Geo.,  Croft  Cottage,  BonhilL  Scotland. 

Chemist. 
Sutherland,  Jas.,  c/o  British  Aluminium  Co.,  Ltd., 

Larne  Harbour,  Co.   Antrim,  Ireland,  Chemist. 
Sutherland,    John,  c/o  The    Bauxite  Refining  Co., 

Ltd.,  Hebburn-on-Tyne,  Manager. 
Sutherland,  R.  M.,  Lime  Wharf  Chemical  Works, 

Falkirk ;     and       Solsgirth,     Dollar,      Chemical 

Manufacturer. 
Sutton,   Dr.   Francis,  Norfolk  County  Laboratory, 

Redwell  Street,  Norwich,  Analytical  Chemist. 
Sutton,  F.  Napier,  6,  Grosvenor  Gardens,  Crickle- 

wood,  N.W.,  Alkali  Works  Inspector. 
Sutton,    W.    Lincolne,    Redwell    Street,    Norwich, 

Public  Analyst. 
Swan,  Sir  Jos.  W.,  F.R.S.,  Overhill,  Warlingham, 

Surrey,  Chemist  and  Electrician. 
Sweet,  Everell  F.,  52,  Union  Street,  Boston,  Mass., 

U.S.A.,  Importer. 
Swenarton,    W.    Hastings,    2,    Rector  Street,    New 

York  City,  U.S.A.,  Patent  Lawyer. 
Swindells,  Seth.  Liverpool  Road,  Kidsgrove,  Stoke- 
on-Trent,  Chemist. 
Swinden,    Thos.,    28,    Holland    Road..    Highfield, 

Sheffield;  Metallurgist. 
Swinton,  Ralph  S.,  c/o  W.  J.  Bush  and  Co.,  Inc., 

Linden,   N.J.,   U.S.A.,   Analytical   Chemist. 
Sykes,    Charles   D.,  95,    Vicarage   Road,    Langley, 

near  Birmingham,  Chemical  Works  Manager. 
Sylow,  Paul  L.  P.  G.,  New  Farm  Sugar  Refinery, 

Brisbane,   Queensland,   Analytical  Chemist. 
Symes,     Langford     P.,     Belfast    Freezing    Works, 

Christchurch,  New  Zealand,  Chemist. 
Symonds,   Abram   E.,   Wick  Lane  Colour  Works, 

Old  Ford  Road.  Bow,  E.,  Colour  Manufacturer. 
Szilagyi,  L.  F.,  13,  St.  Helen's  Place,  London,  E.C., 

Consulting  Engineer. 


1895.  Taber,  G.  H.,  814,  Frick  Building,  Pittsburg,  Pa., 

U.S.A.,  General  Manager  (Gulf  Refining  Co.). 
1910.  Tainsh,  Peter,    Belmont,  Sorbie  Road,  Ardrossan, 
Ayrshire,  Technical  Chemist. 

1909.  Tait,  Walter  Scott,  c/o  Messrs.  Chris.  Thomas  and 

Bros.,  Ltd.,  Broad  Plain,  Bristol,  Works  Manager. 

1896.  Takagi,    T.,    10,    Nishikatamachi,    Hongo,    Tokyo, 

Japan,  Chemical  Engineer. 

1910.  Takahashi,  Kakuichiro,  Su-i-ta,  near  Osaka,  Japan, 

Chemist. 
O.M.    Takamatsu,  T.,  13,  Nishikatamachi,  Hongo,  Tokyo, 

Japan,  Analytical  Chemist. 
O.M.    Takamine,    Dr.    Jokichi,   550,    West    173rd   Street, 

New  York  City,  U.S.A.,  Engineer. 
1890.  Takayama,   Jintaro,   Nando   Machi   26,   Ushigome, 

Tokyo,    Japan,     Director    (Imperial    Industrial 

Experiment  Station). 
1912.  Talley,    Herbert,   c/o    Independent    Powder  Co.   of 

Mo.,  Joplin,  Mo.,  U.S.A.,  General  Manager. 

1910.  Tanahashi,    Dr.    T.,  486,   Sendamachi,    Fukagawa. 

Tokyo,  Japan,  Manufacturing  Chemist 
1898.  Tanaka,  Keishin,  Matsuba  Hotel.  Kudansaka,  Uye, 

Tokyo,   Japan.   Chemist. 
1900.  Tankard,    Arnold    R.,    City    Analyst's    Office,    40, 

Lowgate,  Hull,  and  (Journals)  12,  Feren's  Avenue. 

Cottingham  Road,  Hull,  Analytical  Chemist. 
1907.  Tartar,     Herman    V.,    Corvallis.    Oregon,    U.S.A., 

Analytical  Chemist. 

1911.  Tarver,  Percv.  2095,  East  36th  Street,  Cleveland, 

Ohio,  U.S.A.,  Chemist  (Sherwin  Williams  Co.). 
O.M.   Tate,  F.  H.,  9,  HaclTins  Hey.  Liverpool,  Analytical 

and  Technical  Chemist. 
1910.  Tatlock,  Chas.   S.   A.     156,   Bath  Street.   Glasgow, 

Analytical  Chemist. 


O.M. 
1902. 
1906. 
1907. 
1905. 
1901. 
1903. 
1902. 

1907. 
1902. 
1886. 
1894. 
1893. 
O.M. 
1883. 
1898. 
1888. 

1896. 
1901. 
1898 

1905. 

1887. 

1899. 
1913. 

O.M. 

1905. 

1908. 

1904. 

1906. 

1884. 

1896. 

1908. 
1911. 

1884. 
O.M. 
1897. 


Tatlock,  R.   R.,   156,   Bath  Street,   Glasgow,    Con- 
sulting Chemist. 
Tatters,   Hugh  Lee,   10,   Birchfield  Road,   Widnes , 

Analytical  Chemist. 
Tattersfield,    Frederick,   96,    Bewick   Road,   Gates  - 

head-on-Tyne,  Analyst. 
Taussig,  Dr.  Rudolf,  Wiirthgasse  8,  Vienna  XIX., 

Austria,  Chemist. 
Taveau,  Rene  de  Mortimer,  2100,  Chestnut  .Street, 

Philadelphia,  Pa.,  U.S.A.,  Chemist. 
Tayler,     Jno.     Bernard,     Anglo-Chinese     College 

Tientsin,  North  China,  Chemist. 
Taylor,  Alvin  M.,  c/o  General  Chemical  Co..  Hege- 

wisch,  111.,  U.S.A.,  Chemist. 
Taylor,  Arthur  P.,  c/o  John  Taylor  and  Co.,  3M, 

Front    Street     East,     Toronto,     Ont..    Canada. 

Soap  Manufacturer. 
Taylor,    C.    Marshall,    Port    Reading,   X.-I.,    U.S.A.. 

Chemist. 
Taylor,  Edward  R.,  Penn  Yan,  N.Y.,  U.S.A.,  Manu- 
facturing Chemist. 
Taylor,   G.   Crosland,   Crane   House,   <  rane   Wharf, 

Chester,  Electrical  Engineer. 
Taylor,   G.   Midgley,  Caxton   House,   Westminster, 

S.W.,  Analytical  Chemist. 
Taylor,  G.  W.,  Dinting  Va'e  Printworks,  Dinting, 

near  Manchester,  Printworks  Chemist. 
Taylor,  H.  E.,  1,  Alexandra  Park  Gardens,  Glasgow, 

Lead  Works  Manager. 
Taylor,      Jas.,      "  Adderton,"      Dundas.      X..S.W.. 

Australia,  Government  Metallurgist. 
Taylor  Jas.  M.,  Tynevale,  Groes  Road,  Creesington, 

Liverpool,  Analytical  Chemist. 
Taylor,    J.    Scott,    North    London    Colour    Works. 

Spring   Place,   Kentish   Town.    X.W.,   Technical 

Chemist. 
Taylor,    Martin,    "The    Clongh."    Buckhurst    Hill. 

Essex,  Chemical  Works  Manager. 
Taylor,  Sidney  H.,  258,  Eccleshall  Road,  Sheffield. 

Works  Chemi-t. 
Taylor,   Walter,   475,   Grosvenor   Place,   LimefieUl. 

Bury,  Lanes.,  Technical  Chemist. 
Taylor,  Wm.  H.,  36,  Glenhouse  Road,  Eltham  Park. 

Kent,  Chemist. 
Teanby,  G.   W.   A.,  Elvin  Lodge,   East  Dereham. 

Norfolk,  Analytical  Chemist. 
Teas,  Wm.  Holmes,  Marion.  Va..  U.S.A.,  Chemist. 
Tebbutt,  Oawold  X..  4,  Salisbury  Villas,  Cambri 

Cement  Works  Manager. 
Teed,   Dr.  F.  L.,  Chem.   Laby..  9.   Mincing  Lane, 

London,  E.C.,  Analytical  Chemist. 
Teeple,  Dr.  J.  E.,  50,  East  41st  Street,  Hew  York 

City,  U.S.A.,  Director. 
Teichield,    Arnold.    Tasna     ti.     Warssw,     Re 

Chemist  in  Ceramic  Industry. 
Teller,  George  L.,  31,  North  State  Street,  <  hicago, 

111.,  U.S.A.,  Chemist. 
Tempany,    Harold    A.,    Coverimunt     Laboratory. 

St,  John's,  Antigua,  WC>t  [ndies,  Analyst 
Tennant,  Jas.,  Fairlic  Ayrshire,  Lead  and  Colour 

Manufacturer. 
Tennille,    Geo.    F.,  c/o    Southern    Cotton    Oil    Co., 

206,  Bay  Street   East,  Savannah.  '•■.    I   bVA., 

Chemist. 
Terleski,    Fred.    H.,    11.    Oakland-    B    ■■:     K-rsal. 

Manchester,  Technical  Chemist 
Terrey,  Angnstna   Q.,  o  o   The    Limmer    Aaphake 

Paving   Co.,    Ltd.,    Leamoutfa    Wharf,    Orehard 

Place,  Black-wall,  B.,  Chemist 
Terry,     Hnherl     L,    (Journak)    Fairfield     II- 

|;,,„,k     Road,     Fallowfield,     Man. hd.  r  ;       and 

(Lahoraton  |  -'::.  Hops I  Avenne,   U  u 

Technical  Chemist 
Terrs*,    EL,   58,    Wtadsoe    Road,    Lsyton,    Kaiex, 

oil  \\  ■  rl     M  u 

Tetley,  C.    1'.   M"  l,,1,v  H'"1  B 

.  ry,  I  •  st». 

T.tlow,    Dr.   Win.    K..   Ash  O  M.   I>»" 

blane,  Chemist 


lii. 


JOURNAL    OF   THE    SOCIETY    OF   CHEMICAL   INDUSTRY. 


1906 
1910. 

1911. 

1911. 
1911 

1909. 

1991. 

I  v.. 

1906 
1906, 

1998 

1909 

1999 

1999 

I9D7. 
1891. 


Thatcher.  Dr.  C  J.,  1362,  Hudson  Terminal  Building. 
.  York  City,  is. A..  Consulting  Chemist  and 
•  nt   Expat. 

her,  Ed  J.,  The  Manor  House,  Chew  Magna, 
Bristol.  Merchant  and  Manufacturer. 

\         o  Brewer  and  Co.,  Worcester, 
-  A..  Chemist. 
Dr.    Friedrich    C,    Konigsteinerstrasse    60. 
i  Main.  Germany,  Chemist. 
Thiele.  Dr.  Lodwig,  Holland.  Mich.,  U.S.A.,  Manager. 

Holland  Gelatine  Works. 
Thorn,  T.  M.ithieson.  Woodlands,  Cheshunt,   Herts, 
Chemical  Engineer. 

.  Win.   EL,   1024,  Dovercourt  Road,  Toronto, 
i.  Chemist. 
Tin. mas.     Benjamin     F..     678,     McCallie    Avenue, 
Chattanooga,  Tenn.,  U.S.A.,  President,  Cocalola 
Bottling  Co. 
Thomaa,   1>.   Hibbert,  56,  Waun  Road,  Morriston, 
Glamorganshire.   Chemical   WTorks   Manager. 

lerick.   e /o   Williams   Bros,    and  Co., 
ui     Manufacturers,     Hounslow,     Middlesex, 
Chemist  and  Works  Manager. 
Thorns.    EL    Russell.    Broad    Plain    Soap    Works, 
Bristol.  B  '    inufaeturer. 

John.     Highfield,     Brettell    Lane,     near 
Stourbridge,    Analytical    Chemist. 
Thorn  as.  -T.  W..  Overdale,  Shortlands,  Kent,  Ana- 
lvtieal  Chemist. 

Xehemiah  M..  Roseville  Avenue,  Pymble, 
A'..  Australia,  Inspector. 
Thomas.  Octavius,  Gas  and  Water  Offices,  Pentre, 

Glamorganshire,  Gas  and  Water  Engineer. 
Thorn  a-.   Oswald   J.    1).   c/o  Canada  Cement  Co., 
;..  Plant  No.  2,  Long  Point,  Montreal,  Canada, 
lytical  Chemist. 
Thon         B    IVrcy.  Technical  Chemist. 
Thomas  Win.  Harrison,  jun..  South  Norwalk, Conn., 

IS. A..  Printworks  Chemist. 
Thomlinson,   Wm.,  Seaton  Carew  Ironworks,  West 
Hartlepool,  Ironmaster. 

ii.    Alf.    J.,   <    o    K.    W.    Greefi   and   Co., 
.    Queen    Street     Place,    London, 
K  •   .  •  hemi<  si  Merchant. 
Thompson,  Prof.  Claude  M.,  38,  Park  Place,  Cardiff, 

Professor  of  Chemistry. 
Thompson,  Bdw.  CL,  Frovle  House,  42.  Westcombe 
n    Road.    Blackheath,    S.E.,    Manufacturing 
■ 
Thompson,    Kdwin.  25.    Sefton     Drive,    Liverpool, 

Manufacturing  Chemist. 
Thompson,  G.    Kudd.   69,   Dock   Street.   Newport, 
.  Analytical  and  Consulting  Chemist. 

'•  .  129,  York  Street,  Brooklyn, 
N.  )       I    8  A  .  <'|„., m-t. 
mpson,  .1  Donegal]  Quay  Mills,  Belfast, 

.  Mill'-r. 
n,   Jno.    T.   Corporation    Sewage   Works, 
K-  \nalv8t. 

Kenwort  h       i     ».)  i.   Mabbetl   Avenue, 
i    -  A..     Chemist,     Federal 

_'.    Broad    Street.    Boston, 

.  Manul 

'•'.      P      Pat4  i.i    Office,   6,   Lord   Street, 

I 

msen,  Alonzo  L.  Maryland  Clnb,  1,  East  Eager 

Md  .    c  -  \  .    m  \aaSm  taring 

Bedford  Road,  Rot  i. 

i  i 

337,    Tooele,    Utah, 

a]    Gunpowder    I 

Manager     (( ordrte 


i !  *  r,  ■ 


TWsj 

i 

1honi»'  ti.    'I  h' 


'I  ;.   Street,   Glasgow, 

ami. 

Barrhead, 

irer. 


O.M.  Thomson,   W.,  Royal  Institution  Laboratory,  79a. 

Princess     Street,     Manchester,     Analytical     and 

Consult  ine  Chemist. 
1890.  Thomson,  W'm.  Thos.,  Royal  Gunpowder  Factory. 

and     (Journals)     Forest     View,     Honey     Lane, 

Waltham  Abbey,  Essex,  Explosives  Chemist. 
1902.  Thorburn,  Jas.,  30,  Cromartie  Avenue.  Newlands, 

Glasgow,  Analytical  Chemist 

1910.  Thorne,  Carl  B.,  c/o  Riordan  Paper  Co.,  Hawkes- 

bury,  Ontario,  Canada,  Manager. 
O.M.  Thorne,  Dr.  L.  T.,  Highlands,  The  Crescent,  Belmont, 

Surrey,    and    (Journals)    Southampton    Wharf, 

Battersea,  S.W.,  Technical  Chemist. 
1907.  Thornewell,  A.    R.,    139,  Vicarage  Road,~Langley, 

near  Birmingham,  Works  Chemist. 
O.M.   Thorneycroft,  Wallace.  (Jnls.)   Plcan   House,  Plean, 

Stirling,  and  113,  St.  Vincent  Street.  Glasgow, 

Technical  Chemist. 

1904.  Thornley,    Thomas,     19,     Hope    Street,    Glasgow. 

Chemical  Manufacturer. 
1887.  Thornton,     H,     Redbourn,     Ashford,     Middlesex, 
Analytical  Chemist. 

1899.  Thornton,    Wm.,    c/o   J.    S.    MacArthur   and    Co., 

Porcupine,   North   Ontario,   Canada,   Chemist. 
1895.  Thorp,  Dr.  Frank  H,  Mass.  Inst,    of    Technology, 
Boston,    Mass.,    U.S.A.,    Assistant    Professor    of 
Industrial  Chemistry. 

1911.  Thorp,  John  W.,  Granville  Street.   Barnsley,  Yorks, 

Tar  Works  Manager. 

1907.  Thorp,  Thos.,  Moss  Bank,  Whitefield,   near  Man 

Chester,  Engineer. 
1906.  Thorp,  Walter",  Sorrentoville,  Dalkey,  Co.  Dublin. 

Ireland,  Analytical  Chemist. 
O.M.   Thorpe,     Sir     Edward.     C.B.,     F.R.S.,     Whinfield, 

Salcombe,  South  Devon,   Professor  of  Chemistry 

1905.  Thorpe,  Dr.  J.  F.,  F.R.S.,  5,  Endcliffe  Hall  Avenue, 

Sheffield,  Lecturer. 

1905.  Thresh,  Dr.  John  O,  Chelmsford,   Essex,  Medical 

Officer  of  Health  and  Sanitary  Expert. 
1898.  Thurnauer,    Dr.    Gustav,    c/o    Aurora    Metal    Co., 

Aurora,  111.,  U.S.A.,  Chemist. 
1904.  Thurston,    Azor,    Grand    Rapids,    Ohio,    U.S.A., 

Chemist. 
1909.  Thwaites,   John,   c/o  Mount   Hope   Finishing  Co., 

North  Dighton,  Mass.,  U.S.A.,  Textile  Finisher. 

1904.  Tickle,  Thos.,  Laboratory,  83,  Queen  Street,  Exeter, 

Analyst. 

1908.  Tillberg,    Erik    W.,    Westervik,    Sweden,    Extract 

Manufacturer. 

1900.  Tilley,  Jas.   W.,   95a,  Southwark  Street,   London, 

S.E.,  Research  Chemist. 

1906.  Tillson,  Henry  E.,  223,  South  61st  Street,   Phila- 

delphia, Pa.,  U.S.A.,  Dyer. 

1901.  Timmans,  W.  G.,  The  Basford  Chemical  Co.,  Ltd., 

Basford,  Nottingham,  Chemical  Manufacturer. 
1012.   Timmifl,  Shirley  S..  Messrs.  Win.  Goesage  and  Sons. 
Ltd.,  Soap  Works,  Widnes,  Lanes.  Soap  Manu- 
facturer. 

1905.  Tindall,  W.  B.,  39.  St.  Mary  Street,  Toronto,  Canada, 

Seen  tarv  and  Treasurer. 
1894.  Tipler,    Fred.    C,    48,    Brooklyn    Street,    Crewe, 
Analytical  Chemist. 

1907.  Tischbein,     Dr.     Robert,    The     Heyden    Chemical 

Works,  Garfield,  N.J.,  U.S.A.,  Chemist. 
1890.  Tobey,    C.    H.,    Burks     Falls,    Ontario,    Canada, 

Tannery  Chemist. 
1911.  Tobitt,  Miss  Edith,  Omaha  Public  Library,  Omaha, 

Neb.,  U.S.A.,  Librarian. 
1894.  Toch,    Maximilian,    52,    9th    Street,    Long    Island 

City,  N.Y.  ;    and  (Journals)  320,  Fifth  Avenue, 

New  York  City,  U.S.A.,  Chemist. 
1886.  Todd,  A.  M.,  c/o  The  A.  M.  Todd  Co.,  Kalamazoo, 

Mich.,     U.S.A.,     Manufacturing     Chemist     and 

Distiller  of  Essential  Oils. 
1911.   Todd.    Fred.    \V.,    Gunpowder    Works,    Tonbridge, 

Kent,  Chemist. 
O.M.   Toms,     F.      Woodland,     Stales     Analyst's     Office, 

St.  Hellers,  Jersey,  Analytical  Chemist. 

1902.  Tone,   Frank  Jerome,  c/o  The  Carborundum  Co., 

.Niagara  Falls,  N.Y.,  U.S.A..  Manager 


LIST    OF    MEMBERS. 


liii. 


1909.  Tonry,  Win.  S.,  57,  Spring  Valley  Avenue,  Hackcn- 

sack,  N.J.,  U.S.A.,  Chemical  Engineer. 
1907.  Torrey,    Dr.    Joseph,    Craigie    Lea,    Blundellsands, 

Liverpool,  Engineer. 
1911.  Tower,    Clement     B.,    jun.,    68,    Western    Avenue, 

Boston.  .Mass.,  U.S.A.,  Gelatine  Manufacturer. 
O.M.  Towers,    J.    W.,    Widnes,    Lancashire,    Ana^ical 

Chemist. 
1907.  Towler,   A.    E.,   c/o  Sulphide   Corporation,   Cockle 

Creek,  N.S.W.,    Australia,  Chemist. 
1909.  Townend,  Harry,  Public  Library,  Bury,  Lancashire, 

Librarian. 

1897.  Towse,  Walter,  Elswick  Leather  Works,  Newcastle- 

on-Tyne,  Technical  Chemist. 
1904.  Tojme,  Francis  D.,  c/o  Kelsall  and  Kemp,  Ltd., 
Woodhouse     Mills,     Norden,     near     Rochdale, 
Chemist. 

1899.  Trantom,    Dr.     Wm.,    York    Road,    Grappenhall, 

Warrington,  Chemist. 
1891.  Traphagen,    Dr.    Frank    W.,    Colorado    School    of 
Mines,     Golden,     Colo.,     U.S.A.,     Professor     of 
Metallurgy  and  Assaying. 

1900.  Traquair,    Jno..    Glenfield   Starch   Works,    Paisley, 

Analytical  Chemist. 

1901.  Trautwein.  A.  P.,  Carbondale,  Pa,,  U.S.A.,  President 

(Carbondale  Instrument  Co.). 

1900.  Travell,  Norman  E.,  Grosvenor  Avenue,  Mapperley 

Park,  Nottingham,  Lace  Dresser. 

1893.  Travers,  Prof.  Morris  W..  F.R.S.,  Indian  Institute 

of  Science,  Bangalore,  India,  Director. 

1889.  Trechmann,  A.  O.,  Hailing  Lime  and  Cement 
Works,  near  Rochester,  Kent,  Cement  Manu- 
facturer. 

1911.  Trechmann,  C.  T.,  Warren  Cement  Works,  Hartle- 
pool, Cement  Manufacturer. 

1895.  Treharne,  F.  Gwilym,  Wrangbrook,  Llanishen,  near 
Cardiff,  Analytical  Chemist. 

1885.  Trewby,      Herbert,      Lampetts,      Fyfield,       Essex, 

Analytical  Chemist. 
1909.  Trier,  Thorvald   G.,   237,  West  22nd  Street,  New 
York  City,  U.S.A.,  Technical  Chemist. 

1901.  Trigger,     Oliver,     Chem.     Dept.,     Royal     Arsenal, 

Woolwich,  S.E.,  Analytical  Chemist. 

1898.  Tripp,  Dr.  E.  Howard,  26,  Chaucer  Road,  Bedford, 

Science  Master. 
O.M.    Trobridge,  A.,  c/o  Trobridge  and  Co.,  Ltd.,  Heworth 

Shore,  Felling-on-Tyne,  Technical  Chemist. 
1897.  Trotman,  Saml.  R.,  The  City  Laboratory,  1,  Regent 

Street,  Nottingham,  City  Analyst. 

1900.  True,  Percival  E.,  279,  Douglas  Avenue,  Elgin,  111., 

U.S.A.,  Chemical  Engineer. 

1887.  Tsukiyama,  S.,  2nd  of  No.  2116,  Fukiai-cho,  Kobe, 

Japan,  Paper  Mills  Chemist. 

1894.  Tucker,  Alex.  E.,  55,  Station  Street,  Birmingham, 

Metallurgist  and  Chemist. 
1897.  Tucker,  Samuel  A.,  Columbia  University,  New  York 
City,  U.S.A.,  Tutor  in  Industrial  Chemistry. 

1886.  Tuer,    Arthur    H.,    Douglas    House,    Worthington, 

near  Wigan,  Analytical  Chemist. 

1903.  Tufts,  C.  G.,  c/o  Semet-Solvay  Co.,  Syracuse,  N.Y., 

U.S.A.,  Chemical  Engineer. 
1909.  Tulloch,  ('apt.  T.  G.,  Bank  Buildings,  St.  James' 
Street,  London,  S.W.,  Director  of  Public  Com- 
panies. 

1901.  Tulloch,    AVm.    F.,    30,    George   Square,   Glasgow, 

Merchant. 
1909.  Tunks,  Dr.  F.  R.,  Powder  Mills,  Tonbridge,  Kent, 
Manager. 

1904.  Tunnell,  Raymond    W.,    251,  West  Walnut  Lane, 

Germantown,  Philadelphia,   Pa.,  U.S.A.,  Manu- 
facturer. 

1899.  Turnbull,  Dr.  Andrew,  18,  Hackins  Hey,  Liverpool, 

Consulting  Chemist. 

1888.  Turnbull,  G.  W.,  Ash  Cottage,  North  Road,  Cam- 

forth,  Lancashire,  Metallurgical  Chemist. 
1884.  Turnbull,  W.  S.,  38,  Bath  Street,  Glasgow,  Chemical 

Manufacturer. 
1911.  Turner,  Prof.  A.  J.,  Technical  Institute,  Byculla, 

Bombay,  India,  Professor  of  Chemist r v. 

1902.  Turner,    Basil,    83,   Pitt   Street,   Sydney,   N.8.W., 

Australia,  Metallurgist. 


1902. 

1905. 

1897. 

1887. 

1908. 

1905. 

1890. 

1905. 

1891. 

1913. 

O.M. 

1904. 

O.M. 

O.M. 


1907. 
1894. 
1900. 

O.M. 

1905. 
1889. 
1885. 
1908. 

1904. 


1907. 

1911. 
1896. 
1895. 
1913. 

1903. 

L897. 

1891. 

IS'.Mi. 


Turner,  Jos.,  c/o  Read    Eolliday  and  Sons,    Ltd., 

and   (Jnls.)  A/..    Home,    Birkby,   Huddersfield, 

Chemist. 
Turner,    Prof.    Thomas,    Bpringfieldfl,    Selly    Hill, 

Birmingham,    Professor  of   Metallurgy. 
Turney,  Fred.  N.,  12,  Dieghem  Straat.  Saventhani. 

near  Brussels,  Belgium,  Leather  Dresser. 
Turney,    Sir    J.,    Trent    Bridge    Leather    Work*, 

Nottingham,  Tanner. 
Turnill,    Thus.    W..    ,    ,,    At  la-    Preservative    Co., 

Windmill  Lane.   Deptford,  S.E.,  Works  Chemist 
Tutwiler,  Caxrington  ('..  Real  Estate  Trnsl  Building, 

Philadelphia,  Pa.,  U.S.A.,  <  insulting  Gas  Chemist. 
Tweedy,  Jas.,  245,  Bordett   Road.  Liinehouse.   E.. 

Metallurgical  Chemist. 
Twigg,  Geo.  F.,  77,  Arthur  Street.  Derby.  Ca^  Work- 

Chemist. 
Twitchell,  E.,  Wyoming,  Ohio,  U.S.A.,  (  andle  Work- 

Manager. 
Twomey,   Jerome,    21,    Onslow    Road,    Kim    Park, 

Liverpool,  Research  Chemist. 
Twynam,    T.,    Wynyard    House,    Coatham    Road, 

Redcar,  Yorks.  Metallurgist. 
Tyler,    Chas.    R.,    c/o    Dr.    Francis    Wvatt.    402, 

West    23rd    Street,    New    York    City,    D.8.A., 

Analytical  Chemist. 
Typke,    P.    G.    W.,    Lawn    House.    New    Maiden, 

Surrey,  Chemical  Manufacturer. 
Tyrer,  Thos.,  Stirling  Chemical   Works.   Stratford. 

E.  ;   and  (Journals)  14,  Sandwell  Mansions,  Weil 

End  Lane,  N.W.,  Chemical  Manufacturer. 


U 

Udal,  John  P.,  Ridge  Road,  Berea,  Durban.  Natal, 

Engineer. 
Uhlig,  E.  C,  Citizens'  Gas  Works.  Fifth   and  Hoyt 

Streets,  Brooklyn.  X.Y..  U.S.A.,  Chemist. 
Uhlig,    W.    C,    c/o    Hygcia    Distilled    Water    Co., 

349,  West  12th  Street,  New  York  City.   D.fi 

Chemist. 
Umney,   C,   Fernbrake.    Branksome   Wood    Road, 

Bournemouth  ;  and    (Journals)    48,   Bouthwark 

Street,  London,  S.E.,  Manufacturing  Chemist. 
Umney,  John  C,  48,  Southwark    St  net.  London, 

S.E.,  Wholesale  Druggist. 
Underhill,  Thos.  .1..  "Stanley,"  Quernmore   Road, 

Bromley,  Kent,  Inspector  of  Stores. 
Underwood,  G.  R.,  10,  Emerson  Btrei  dv, 

Mass.,  U.S.A.,  Glue  Work.-  Chemist. 
Underwood,    Norman,    Bureau    of    Engraving    and 

Printing,    Treasury    Dept..    Washington,      D 

U.S.A.,  Chemist. 
Uyeda,    Toyokitsu,     64,      Matsugayecho    Kitaku, 
'  Osaka,  Japan,  Chemist. 


Vail,  Jas.  G.,  c/o  Philadelphia  yuan/.  I 

Avenue  and  Howell  Str  Pa.,  U.S. A., 

Chemist. 
Vakil.  Kapil.iam   11..  No.  i    Cm/.,   Rombay, 

India,  Chemist. 
Van  der  Linde,   Harold,  i    -  Century  Rul 

Plainfield,   N.J.,   D.8.A.,   Pn 
Vanderpoel.  Dr.  Frank.  176,  Park  Arenas 

N.J..  U.S.A.,  Chen, 
Van    Doren,    W.    V.,     \< 

Chicago,  HI..  U.8.A  ,  ( 
Van  Dvek.   Edwin   M  •  ''<   ,>'"1  NN" 

684,  Pearl  Street,  New  tforkCity.l    8.A., 

and   Ink   Maker. 
Van  Oelder,  Arthur  I'.,  i        H<  i 

KenviL    N.I  .    U.8.A.,  6 
Van  Gundy,  Chs     P  tory,  B.  and  0   I 

Baltimore,  Md.,  I    S.A..  W  talluni 
Van  Laer,  Norbert,  Truman  •  Bn  m  i 
n.1  Chemist. 


liv. 


JOURNAL    OF   THE    SOCIETY    OF    CHEMICAL    INDUSTRY. 


1888 

1910. 
1912. 

js-K 

1804 
! 
OIL 
1807. 

109 

1897. 
O.M. 

1887. 
1901. 
1897. 

.., 

>.. 

I--.". 

1889 


ken,  J.  C   10,  Amah*  Straat,  The  Hague, 
Holland,  Chemical  Engineer. 

i  M  .  Apartedo  No.   120,   Bogota, 
-  America,  Metallurgical  Chemist. 
.  David,  Gaa  Works.  Perth,  Manager. 
Ventres,  Bmeet  W.  S.,  c/o  Messrs.  Lever  Bros., 
Kal  aahiki    Kaiaha,   P.O.    Box   Sannomiya   174, 
,  .  Japan,  Oil  Mill  Manager. 
Verity,   Hon.  650,  Hood  Street,  Fall  River,  Mass., 

I'.'s.a  .  Prinl  Works  Chemist. 
Verity,   Victor,    10.    Minot   Street,  North  Woburn, 

-  A..  Chemical  Works  Foreman.    • 
Vernon,  K    H..  Chemie  Gehande,  Polyteohnikum, 

Zurich,  Switzerland.  Chemical  Engineer. 
Vickers.  Benj.  Threlfall.Gascoigne  Street,  Boar  Lane, 

Leeds,  Oil  Merchant. 
Vickers.  Win.,  c  o  Thos.  Vickers  and    Sons,  Miles 

Platting,  Manchester.  Chemical  Manufacturer. 
VietinghotT-Scheel,      Dr.      Karl      Freiherr      von, 
•Ch-nr.kcr-Zcitumz.  'Cothen(Anhalt),  Germany. 
Editor  in  Chief. 

_'.  Dr.  Walter.  Gross-Auheim,  bei  Hanau  a/M., 
■many,  Chemist. 
ViroUeaud,   Leopold.   3.   Hue  de  Paris.   St.   Denis, 
B   in".  France.  Chemical  Engineer. 

.Leonard  E.,  Belmont,  Gowan  Road,  Alexandra 
Park.  Manchester. 
Voelcker,    E.    W..    1,  Tudor  Street,   London,   E.C., 

Analvtical  and  Consulting  Chemist. 
Voelcker,  Dr.  J.  A.,  20,  Upper  Phillimore  Gardens, 
K-nsington,  W.,  Agricultural  Chemist. 

i.  G.  C,  409,  Terrace  Avenue,  Milwaukee,  Wis., 
A  .  Tanner. 

27,  Old  Jewry,  London,  E.G., 


1991 

1911. 

;  m 

1889 
1888 
1911. 

1881 

1888. 

1888 
1998 
1888 


Philpot  Lane,  London,  E.G. 


Julius  L.  F.. 
Bng 

Gostav,  17, 

rchant. 

Voorhees,  Loui-  A..  1 11.  Carroll  Place,  New  Bruns 
wick,  N.J.,  U.S.A.,  Agricultural  Chemist. 

V.orhees,  Samuel  S.,  Bureau  of  Standards,  Wash- 
ington, D.C.,  U.S.A.,  Chemist. 

k,  Dr.  Anton,  College  of  Pharmacy,  115 — 119, 
West  68th  Street,  New  York  City,  U.S.A., 
Instructor. 

V  •--.  Hermann,  19,  Beckenham  Road,  Beckenham, 
K-nt.  Manure  Works  Manager. 

Voes,  Walter  A..  Carlton  Chemical  Works,  Glengall 
Road,  Mill  wall,  E.,  Manufacturing  Chemist. 


w 

Tc|.    Gregory,    Alezandrowaki    Prospect    15, 
St.   Petersburg,  Russia,  Chemical  Engineer. 

:•!!.    Montgomery,    30,    Church    Street,    New 
York  Cf   .  I    3jL,  Consulting  Engineer. 
Waddook.    Wm.    P.,    666,    Harris   Street,    Ultimo, 
dot,   N.S.W..    Milk   Analyst. 
.   nan!  .  Ronan's  Avenue,  Southsea, 

Analytical  Chemist. 

raa.    L,    28,    West    Kensington    Gardens, 
London,  VV.,  Chemioal  Manufacturer. 
man,  W.  K..  L02,  Lord  Avenue,  Bayonne,  N.J., 
\  .  Mannfactnring  Chemist. 
Irmand  de,  i    o    Linolenn   Manufacturing 
l  bemist. 
Wagner.  Dr. Theodore B.,  Room  2229,  17,  B< 
I'l  I    York    City,    U.S.A..    I  demist. 

i-',  North  Common  Road,  Baling, 
W  ,   Manufacturing  Chemist. 

2    Blaokfrian  Street,  Man- 
chester, Analytical  Chemist. 
Wahl,   Dr.   Robert,   1135     1147,  PnDerton  Avenue, 
keago,  111.,  U.S.A.,  President,  Brewers1  School. 
Was* 

Dyeworl      Hoi  forth. 


.     The     Wiend,     Lower 
[i  Works  Managi 


set  end  Bailey,  Manure 
tampion,  Chemist. 


1908.  Wait,  Douglas,  c/o  R.  Gay  and  Co.,  Ltd.,  Lang- 
thorne  Works,  Stratford  Market,  London,  E., 
Analytical  Chemist. 

1901.  Waite,  C.  Nelson,  c/o  The  Jessop  and  Moore  Paper 

Co.,  Delaware  Mills,  Wilmington,  Del.,    U.S.A., 
Chemist. 
1899.  Wakefield,  Wm.  C,  Mill  Street  East,  Savile  Town, 
Dewsbury,  Chemical  Manufacturer. 

1905.  Waldenberger,  Dr.  C.  A.,  62,  Mercer  Street,  Jersey 

City,  N.J.,  U.S.A.,  Chemist. 

1894.  Waldman,    Louis    J.,  78,    Willett   Street,  Albany, 

N.Y.,  U.S.A.,  Aniline  Dye  Manufacturer. 

1895.  Waldstein,  Dr.  Martin  E.,  23,  Broadwater  Down, 

Tunbridge  Wells,  Kent,  Manufacturing  Chemist. 
1887.  Walker,  Archibald,  Newark  Castle,  Ayr,  Scotland, 

Distiller. 
1908.  Walker.  George,  c/o  Anglo-Persian  Oil  Co.,  Moharu 

mora,  Persia,  via  Bombay,  Analytical  Chemist. 
1897.   Walker,  H.  V.,  193,  Lincoln  Avenue,  Newark,  N.J., 

U.S.A.,  Chemist. 

1894.  Walker,  Prof.  Jas.,  D.Sc.,  F.R.S.,  5,  Wester  Coates 

Road,      Edinburgh,      Professor     of     Chemistry 
(University  of   Edinburgh). 
1897.  Walker,  Jas.  W.,  Marine  Lodge,  Irvine,  Scotland, 
Chemical  Manufacturer. 

1906.  Walker,  Jas.  W.,  Stonydale,  Oakamoor,  Stoke-on 

Trent,  Assayer. 

1902.  Walker,     Jno.     H.,     Gourepore     Works,     Naihati, 

E.B.S.R.,  Bengal,  India,  Chemist. 
1910.  Walker,     John     S.,    Hiratsuka,     Sagami,     Japan, 

Explosives  Chemist. 
1884.  Walker,  S.  R.,  Fern  Bank,  Starling  Road,  Radcliffe, 

Manchester,  Foreman  Dyer. 
1912.  Walker,  Prof.   W.   0.,  Dept.  of  Chemistry,  School 

of  Mining,  Kingston,  Ont.,  Canada,  Professor  of 

Chemistry. 

1895.  Walker,  W.  Sloane,  c/o  Walker,  Ltd.,  Litherland. 

near  Liverpool,  Tanner. 
1897.  Wallace,   Edwin    C,    306,   South    Street,  Jamaica 

Plain,  Boston,  Mass.,  U.S.A.,  Chemist. 
1883.  Wallace,   Robert,    20,   Murrayfield   Avenue,    Edin- 
burgh, Distiller. 
1897.   Wallace,  Robt,  A.,  66,  Holland  Road,  London,  W., 

Chemical  Manufacturer. 
O.M.   Waller,  Dr.  Elwyn,  7,  Franklin  Place,  Morristown, 

N.J.,  U.S.A.,  Professor  of  Chemistry. 
1906.   Wallerstein,    Leo,    177,    West    72nd    Street,    New 

York  City,  U.S.A.,  Chemist. 
1899.  Wallerstein,  Dr.  Max,  24—26,  West  30th  Street, 

New  York  City,  U.S.A.,  Chemist. 
1886.  Walsh,  F.  T.,  12,  Valentine  Street,  West  Newton, 

Mass.,  U.S.A.,  Colour  Printer. 

1901.  Walsh,  Lionel  0.  P.,  c/o  Dominion  Tar  and  Chemical 

Co.,  Ltd.,  Sydney,  Cape  Breton,  Canada,  Chemist. 

1903.  Walsh,  Peter  H.,  P.O.  Box  569,  Magog,  Quebec, 

Canada,  Analytical  Chemist. 

1904.  Walther,  Wm.,  Holzapfel's  Compositions  Co.,  Ltd., 

Heworth   Shore,   Felling-on-Tyne,   Chemist  and 
Works  Manager. 
1908.   Walton,    Robert    H.,    Railway    Stores,    Eveleigh, 
Sydney,   N.S.W.,   Analyst. 

1902.  Walton,  Thos.  U.,  Colonial  Sugar  Refining  Co.,  Ltd., 

O'Connell    Street,    Sydney,    N.S.W.,    Australia, 
Analytical  Chemist. 

1911.  Walton,  Wm.  Kei^hlev,   Beech  wood,  Upper  Kushton 

Road,  Thornbury,  Bradford,  Analyst. 

1895.  Want,  W.  Philip,  194—200,  Bishopsgate,  London, 

E.G.,  Pharmacist  and  Editor. 
1901.   Warburton,   Frank,   50,   Rosebery   Road,   Muswell 

Hill,  N.,  Manager. 
Mini.  Warburton,  George  II..  21.  Buckley  Road,  Brondes- 

bury,  N.W.,  Analytical  Chemist. 

1896.  Warburton,   Thos.,  14,   Sunny   Bank   Road,   Long 

sight,  Manchester,  Chemist. 

1912.  Ward.     Alfred      B.,     25,     CliefT     Road,     Wandsworth 

Common,  B.W.,  Infants'  Pood  Manufacturer. 

I!H2.    Ward,      Dudley      II. ,      163,     St.      Taul's     Street,      St. 

Catherint   i,  Ontario,  Canada,  Analytical  chemist. 

<)  M.    Ward,  Geo.,  Messrs.  Hirst,  Brooke,  and  Hirst,  Ltd., 

Millgarth   Mills.  Leeds,  Chemical  Manufacturer. 


LIST    OF    MEMBERS. 


W 


1891.  Ward,  G.  J.,  Hallani  Fields,  Ilkeston,  Notts., 
Civil  Engineer. 

1898.  Ward,  John.  Barnstone  Blue  Lias  Lime  Co.,  Ltd., 

Barnstone,  Notts.,  Manager. 

1899.  Ward,  Wm.  J.,  11,  Manor  Road,  Sale,  Manchester, 

Chemist. 

1908.  Wardleworth,  Theo.  H.,  168,  Crte  Saint  Antoine 
Road,  Westmount,  Montreal,  Canada,  Manu- 
facturing Chemist. 

1902.  Waring,  W.  Geo.,  Webb  City,  Mo.,  U.S.A.,  Metal- 
lurgical Chemist. 

1899.  Warnes,  Arthur  R.,  13—17,  Green  Lane,  Hull. 
Consulting  Technical  Chemist. 

1912.  Warren,  E.  Bruce,  c  o  India  Rubber  and  Gutta 
Percha  Telegraph  Works  Co.,  Silvertown,  E., 
Consulting  Analytical  Chemist. 

1890.  Warren,  Fiske,  c/o  S.  D.  Warren  and  Co.,  Cumber- 
land Mills,  Westbrook,  Maine,  U.S.A.,  Paper 
Manufacturer. 

1901.  Warren,  Jno.  E.,  Eagle  Chemical  Works,  Barchester 

Street,  Poplar,  E.,  Tar  Distiller. 

1907.  Warren,    W.    H.,    Gas    Works,    Beckton,    E.,    Gas 

Engineer. 
1912.  Warriner,  C.  E.,  City  Analyst's  Office,  Fort  William, 

Ont.,  Canada,  Analyst  and  Bacteriologist. 
1911.  Washburn,  Frank  S.,  Stahlman  Building,  Nashville, 

Tenn.,    U.S.A.,    President,    American   Cyanamid 

Co. 
1885.  Waterfall,  W.  B.,  c/o  Avon  Manure  Co.,  Bristol ; 

and     (Journals)     Thirlmere,     Clavering     Road, 

Redland,   Bristol,   Manure  Manufacturer. 

1902.  Watkins,  E.  J..  1,  St.  Mary's  Road,  Peckham,  S.E., 

Works  Chemist. 

1898.  Watkins,  Willard  H.,  c/o  Schoellkopf,  Hartford, 
and  Hanna  Co..  P.O.  Drawer  57.  Buffalo,  N.Y., 
U.S.A.,  Chemist. 

1894.  Watmough,  Benj.,  1,  Ryeburn..  Stanley  Road  ;  and 
(Journals)  c/o  Brotherton  and  Co.,  Ltd.,  Am- 
monia Works,  Wakefield,  Chemist. 

1884.  Watson,  Chas.,  Rose  Bank,  School  Road,  Moseley, 
Birmingham,  Manufacturing  Chemist. 

1894.  Watson,  Chas.  Ernest,  28,  Highfield  Road,  Stretford, 
Manchester,  Chemical  Assistant. 

1908.  Watson,  ('.   I.   Wilkinson,  c/o  Wailuku  Sugar    Co., 

Wailuku,  Mani,  Hawaiian  Islands,  Chemist. 

1890.  Watson,  Eric  E.,  c/o  Straits  Trading  Co.,  Butter- 

worth,  Penang,  S.S.,  Chemist. 
1901.  Watson,  Herbert  J.,  68,  Peel  House  Lane,  Widnes, 
Chemist. 

1903.  Watson,  H.  W.,  Rose  Villa,  Roper  Avenue,  Gledhow. 

Leeds,  Analytical  Chemist. 
1903.  Watson,  Hugh  M.,  22,  Coleraine  Road,  Blackheath, 

S.E.,  Paint  Manufacturer. 
1894.  Watson,     Jas.,     Tyne     View,     Hebburn-on-Tyne, 

Alkali  Works  Manager. 

1905.  Watson,    James,    62,    Goddington    Road,    Strood, 

Kent,  Cement  Works  Manager. 

1891.  Watson,  Jno.,  Langdon,  Beaconsfield  Road,  Black- 

heath,  S.E.,  Analytical  Chemist. 
O.M.   Watson,  Jno.  C,  230,  Butler  Avenue.    Providence, 

R.I.,  U.S.A.,  Printworks  Chemist. 
O.M.   Watt,    A.,    c/o    Macfie    and   Sons,    34,    Moorfields, 

Liverpool,  Sugar  Works  Chemist. 
1901.  Watt,  Francis  L.,  10,  Northcote  Chambers,  Reiby 

Lane,  Circular  Quay,  Sydney,  N.S.W.,  Australia, 

Analytical  Chemist. 

1906.  Watt,  Dr.  H.  E.,  Blandfield  Chemical  Works,  Wheat- 

field  Road,  Edinburgh,  Chemist. 
1893.  Watts,  Jno.    Isaac,   Fairleigh,   Hartford,   Cheshire, 

Alkali  Works  Manager. 
1908.  Watts,  Jno.  Wm.,  Newcastle  Tar  Works,  Blaydon- 

on-Tyne,  Manager. 
1910.  Watts.  Reginald  H.  Pole,  57.  Leagrave  Road,  Luton, 

Beds.,  Research  Chemist , 

1907.  Waumsley,  Harry,  Hanley  Lodge,  Springfield  Road, 

Chelmsford,  Chemical  Engineer. 
1903.  Way  land,  Wm.  A.,  12,  Albert  Road,  Brockley,  S.E., 

Manufacturing  Chemist. 
1906.  Webb,  Frank  H.,  7,  Dustin  Street,  Haverhill,  Mass., 

U.S.A.,  Chemist. 


1905. 
1912. 
1901  • 

1902. 
1906. 
1904. 
1897. 
1902. 
1893. 
1904. 
1910. 

1906. 
1902. 
1910. 

1908. 

1905. 

1910. 

1912. 

1899. 

1903. 

1912. 

1894. 
1885. 

1890. 

O.M. 
1905. 

1906. 

1909. 

1903. 

1889. 

1908. 

1903. 

1909. 

1900 

1 885. 

1898. 
1894. 

1890. 


Webber,  W.  J..  40,  Central  Street,  Boston,  Mass., 

U.S.A.,  Manufacturing  Chemist. 
Weber,    Dr.    Max    V...     L51,    Water    Street,    Perth 

Amboy,  X.Y..  U.S.A.,  Works  Man... 
Webster,  Geo.  J.,   Room  506,  Manning   Chambers, 

Toronto.  Canada.  Secretary. 
Webster.  Jno.,   Laboratory  of  Pathological  Chem- 
istry, St.  Mary's  Hospital.  London.  W.,  Analyst 
Weddell,  George,  20.  Grainger  Street   West,  New- 

oastle-on-Tyne,  Manufacturing  chemist. 
Wedekind,  Rud..  Uerdingen,  Niederrhein,  Germany, 

Manufacturer  o*  Alizarin  and  Bichromafc 
Wedge,  Utley,  Pennsylvania  Salt  Manufacturing  Co  . 

Philadelphia,  Pa..  U.S.A..  Chemist. 
Weed,  Hy.  T..  181,  Prospect  Park  West,  Brooklyn 

N.Y.,  U.S.A.,  Teacher  of  Chemistry. 
Weeks,  H.   B.,  2,  Infield   Park  Road'.   Barrow-in- 
Furness,  Analytical  Chemist. 
Weil,  Jacob  A.,  c/o  The  Power  Gas  Corporation. 

Ltd.,  Stockton-on-Tees,   Chemist. 
Weinberg^Dr.  Arthur  von,  "  Buchenrode,"    Forst- 

haus-strasse.  Frankfurt  a,M.  Germany,  Dvestuff 

and  Chemical  Manufacturer. 
Weir,  James,  c/o  Imperial  Varnish  and  Color  Co., 

6 — 24,  Morse  Street,  Toronto,  Canada,  Chei 
Weiskopf.  Dr.  Erich,  c/o  Japanese  Explosive-  Co., 

Ltd.,  Hirat.-uka,  Japan,  Works  Man 
Weiss,  John  M.,  c/o  Barrett   Manufacturing 

Research  Dept.,  Hudson  Heights,  N.J.,  U.8.  \ 

Chemist. 
Weissmuller,    Edward    F.,    Hill    Crest,    Runcorn, 

Cheshire,  Chemist. 
Weissmuller,    Ernest    C.    Hill    Crest,    The    Heath. 

Runcorn,   Cheshire,   Research   Chemist. 
Welch.  Bertie M.,  so.  Bunter Street, Sydney,  N.s.w.. 

Australia,  Assayer. 
Weld.    Fred.    ('..    2<i:i.     Fairnmunt    Street.     Lowell. 

Mas-..  U.S.A.,  Analytical  Chemist. 
Weldon,  Leonard  E.,  154,  Egypt  Road,  New   | 

ford,  Nottingham.    Dyer. 
Wellcome,  Henry  S.,  Snow  Hill  Buildings,  London, 

E.C.,  Manufacturing  Chemist. 
Wells,    Jas.    H.,    18,    Alwyne    Place,    Canonbury. 

London,  N.,  Metallurgist. 
Wells.  Pierson  L..  Patent  Lawyer  and    Engineer. 
Welsh,    Jas.,    Standard     Mill.-.     Ferguson     Road. 

Bombay,  India.  Printworks  Manager. 
Welsh,  Thos.   L..  3,   Prince's  Gardens,    DowanbilL 

Glasgow,  Analytical  Chemist. 
Welsh,  W.  Holt  Town  Oil  Works.  Manchi 
Welt.  Dr.  Ida.  101,  West   109th  Street,  NV«    York 

City,  U.S.A..  Chemist. 
Wenger,  Francis  E.,  Clivedon.  Wolstanton,  Stoke 

on-Trent,    Ceraniie    Colour    Manufacturer. 
We.-cott,  J.  P.,  jr.,  55,  Washington   Park.   Newton- 

ville.  Mass..  U.S.A..  Manager.  Atlas  Chemical 
Wesener,  Dr.  John  A.,  103,  State  Street.  Chicago, 

111.    US. A..  Consulting  Chemist 
Wesson,   D.,    111.  Smith  Mountain  Avenue,  Mont 

olair,    N.I..    U.S.A.,    and    (Jnls.)  co    Southern 

Cotton    Oil    Co.,    Trafford     Park,    Mani  In 

I',  clinical   Chemist    and   Cotton-oil   Expert. 
West,  Chas.   A.,  o  o  American    Camphor  Refining 

Co.,    11.    Fulton   Street.    Boston.    Mas*.,    USA., 

President. 
West,     Leonard,     Selworthy,    Quarndon,     Derby, 

Manufa  turing  <  !hemist. 
West,  Percy  C.  H.,  l">:t.  Hun-inn  Loodon, 

N  ,  Analytical  <  'licmi-t. 
Westenfeldi    .  I:    D.,  I  u  I  ('"»'  "  ' 

( Ihio,  I    8  A  Chemi 
bmoreland,    J.    W.,    12,    Arthington    Terraes, 

Hunslet,  L-<  ds,  Metallurgical  Chen 
Weston,  David    P..  Sharon.  M.i         I    -    V     •  '  •  mint. 

Weston,  Robt  8.,  14,  Beacon  Street,  B  Mass. 

i    g  \  .  Chemist  u  i*t 

Weston,  Wm..  2,  Ulundi  Road,  Bhoklwlfci  E 

Anal] tical  i  In  mist. 
Wetter.    Jasper,    81    19  in(J- 

London,  W.C.,  Pa*  i  I 


lvi 


JOURNAL    OF    THE    SOCIETY    OF    CHEMICAL    INDUSTRY. 


0  M 
1900. 
i 

1898. 

1906. 

1907. 

1911 

OJL 
OJt 

•  >.M. 

L901. 

LSI  I 

ISM 

1911. 

OJL 

1910. 

1911. 

ISM 

1911 

ISM 
;--- 
II  H 
I91L 

ISM 

1901. 
ISM 

I 


'h.\ .  70,  Manor  House  Road.  Jesmond, 
\    .     stle-on-Tyne,  Technical  Chemist. 
Wh.illev.  L  J.  de,  18,  Brandram  Road,  Lee,  S.E., 
ir  Chemist, 
ton.  Fredk.  M..  c  o  The  New   Explosives  Co., 
Ltd.,  Stowmarket,  Suffolk,  Chemist. 

tton,    H.  J.,  Spondon,  near   Derby,  Chemical 
Engineer. 
Wheeler,  Edward,   144.  Earlsdon  Lane,  Coventry, 

Demonstrator  oi  Chemistry. 
Wheeler,  Dr.  Edwd.  J.,  7)).  Chapel  Street,  Albany, 

\  Y.,   D.S.A.,   Analytical  Chemist. 
Wheeler.  Ernest.  4.  Fairfield  Terrrace,  Higher  Open- 

shau,  .Manchester.  Metallurgical  Chemist. 
Wheeler,  Frank  G.,  Chemist. 
Wheeler,    R.    Vernon,    Home    Office    Experimental 

on,  Eskmeals,  Cumberland,  Chemist. 
Wheeler,     Thome    L..    c  o    Edible    Products    Co.. 
156      186,     East     22nd     Street.    Bayonne,    N.J., 
U.S.A.,  Chemist. 
Wheelwright,    Or.    E.    W.,    24,     Stanmore    Road, 

•a-ton.  Birmingham. 
Whiffen.  G.  Goodman,  Lombard  Road,  Battersea. 

London,  8.W.,  Chemical  Engineer. 
Whiffen,  Thus.  .1..  Cerris  House,  West  Hill,  Putney, 

8.W.,   Manufacturing  Chemist. 
Whiffen,  W.  G.,  Lombard  Road.  Battersea,  London, 

S.W..   Manufacturing  Chemist. 
Whitaker,    Milton    C,    Columbia   University,    New 

York  City.   U.S.A..  Chemist. 
Whitaker.  Thos.,  Aire  Vale  Dye  Works,  Newlay, 

near  Leeds,  Dyer. 
Whitaker,     Thorpe.     (Journals)     Bradford     Dyers' 
itioh,    Ltd..    and    35,    Pemberton    Drive, 
Bradford.   Yorks.   Dyer's  Chemist. 
White.  Arthur  P.,  2.  Melbourne  Grove,  Thornbury, 

Bradford,   Yorks,  Manufacturing  Druggist. 
White,    H.    Craham.    28,   Brancote    Road,   Oxton, 

Birkenhead.  Works  Chemist. 
White.   Henry.  "  Eastville,"  Norwood  Road,  Shef- 

ld,  Manufacturing  Chemist. 
White.  Jno.,  County  Offices,  St.  Mary's  Gate,  Derby, 

Public  Analyst  to  County  of  Derby. 
White.  John  W..  c  o  E.C  Powder  Co.,  Green  Street 

en,  Dartford.  Kent.  Works  Chemist. 
White,  Paul  T.,  Hortonfield  House,  West  Drayton, 
Chemical  Manufacturer. 

P.  Winzar,  Hortonfield  House,  West  Drayton, 
Middlesex,   Manufacturing  Chemist. 
White.   Walter  W..  c /o  Citro  Chemical  Co.,  May- 

\   '  .  ISA..  Secretary  and  Manager. 
White.  William,  Beloei]  Station,  Province  Quebec, 
i.  Chemi  I 

I.  .   _'n.  Albion    Road,  Chester- 
tield.   Derbyshire,  Chemist. 

P.    I...    16,    Lombard    Street,    West 
!i.  Staffordshire,  Oil  Chemist. 
Whi''  21,  BrudeneO  View,  Leeds,  Demon- 

of  Chemistry. 
Whiteley,  R.  Lloyd.  The  Institute,  West  Bromwich, 

ffordshire,  PrincipaL 
White- ide,  Jno.  L ..  :!7»i.  St.  Helen's  Road,  Bolton- 
.  Chemical  Lecturer. 
v.  jr..  o  o  Ridley,  Whitley,  and  Co., 
kngei  Bead  Work-.  Edmonton,  N.,  Lino- 

r<r. 

Wm    I.  i    -    Graphite  Co.,  Saginaw, 

\  .  '  benust. 

D  Boad,  l.vtham, 
I>*nc**hire.  Chemical   Ei 

78,  Brinkerhof  Street.  Jersey 

'•      ■  I      Bxplo  ives  Co.,  Ltd., 
•  nston,  '  hi  mi  t. 

•  n.  Bury,  Lanes., 


Bk*/.r. 


Mary's  Road,  Ditton 

m  Street,    Brooklyn, 
Manufacturing  Chemist. 


1908.  Wickes,  Clarence  S..  28,  Franklin  Avenue.  Merchant- 
villc,  N.J..  U.S.A.,  Factory  Superintendent. 

1905.  Widmann,  Eugene  A.,  495,  Eighth  Avenue,  Brook- 

lyn, N.Y.,  U.S.A.,  Dyestuff  Merchant. 
1904.   Wieler,    Eric    E.,    Northern    Assurance    Buildings, 

Albert  Square,  Manchester,  Chemical  Merchant. 
1900.  Wiffen,  Henry  J.,  17,  Albany  Road,  Manor  Park, 

Essex,  Manufacturing  Chemist. 

1883.  Wiggin,  W.  W.,  Wiggin  Street  Works,  Birmingham. 

Nickel  Refiner. 
1897.  Wigglesworth,  H.,  25,  Broad  Street,  New  York  City 

U.S.A.,  Manufacturing  Chemist. 
1900.  Wikner,  Sigurd  A.,  82,  Gravelly  Hill,  Birmingham, 

Tar  Works  Chemist. 
1899.  Wild,  Roland  C,  The  Grange,  New  Eltham    Kent 

Analytical  Chemist. 
1893.  Wilder,  F.  L.,  10,  Forest  Rise,  Walthamstow,  Essex, 

Assaycr. 

1902.  Wilder,  Salmon  W.,  jun.,  33,  Broad  Street,  Boston, 

Mass.,  U.S.A.,  Treasurer. 

1911.  Wildt,  Dr.  Edwin,  c/o  Badische  Anilin  und  Soda 

Fabrik,      Ludwigshafen      a/Rhein,      Germany, 
Technical  Chemist. 

1912.  Wiley,  Samuel  W.,  15,  South  Gay  Street,  Baltimore. 

Md.,  U.S.A.,  Analytical  Chemist. 

1906.  Wilke,  Wm.,  86,  Norwood  Avenue,  Buffalo,  N.Y., 

U.S.A.,  Chemical  Engineer. 

1899.  Wilkens,  H.  A.  J.,  60,  Broadway,  New  York  City, 

U.S.A.,  Mining  Engineer. 

1903.  Wilkie,  Jno.  M.;  38,  South  Road,  West  Bridgford, 

Nottingham,  Analytical  Chemist. 

1885.  Wilkin.    Sir    Walter,    K.C.M.G.,    Appold    Street. 

Finsbury,  E.C,  Yeast  Manufacturer. 
1895.   Wilkins,  Charles,  40,   Church  Lane,   Hornsey,  N., 

Manufacturing  Perfumer. 
1911.  Wilkinson,  Frank,  West  Lodge,  Handsworth,  near 

Sheffield,    Chemical    Manufacturer. 

1904.  Wilkinson,   Prof.   J.   A.,  South  African  School  of 

Mines  and  Technology,  P.O.  Box  1176,  Johannes- 
burg, Transvaal,  Professor  of  Chemistry. 

1886.  Wilkinson,  J.  B.,  Tong  Street,  Dudley  Hill,  Brad- 

ford, Yorks.,  Chemical  Manufacturer. 
1903.  Willard,  C.  T.,  c/o  The  Singer  Manufacturing  Co., 

Elizabethport,  N.J.,  U.S.A.,  Chemist. 
1893.  Willcox,  Benjamin,  47.  Lincoln's  Inn  Fields,  London, 

W.C.,  Patent  Agent. 

1911.  Willcox,  Stuart  J.,  46,  Mulgrave  Street,  Liverpool, 

Chemist. 

1903.  Williams,    Chas.    E.,    Thornhayes,    Sleaford,    Seed 

Crusher. 
1895.  Williams,  David  T.,  42,  Finsbury  Square,  London, 
E.C,  Chemist  and  Assayer. 

1912.  Williams,  Egbert  R.,  43,  Kendall  Avenue.  Toronto, 

Canada,  Chemist. 
1891.  Williams,  Henry  J.,  161,  Tremont  Street,  Boston, 

Mass.,  U.S.A.,  Chemical  Engineer. 
1908.   Williams,  Herbert  E.,  12,  Clevedon  Road,  Beckenham 

Road,  Penge,  Chemist. 
1004.   Williams,  Jno.  T.,  815,  Madison  Avenue,  New  York 

City,   U.S.A. 

1904.  Williams,  Naboth,  28,  Rolleston  Street,  Warrington, 

Technical  Chemist. 

1902.  W'illiams,  Percy,   19,  Tankerville  Road,  Streatham 

Common,  S.VV.,  Chemist. 
I8H5.   Williams,   Rowland,  79,  Queen  Square,  Lancaster, 

Analytical  Chemist. 
1912.    Williams,  Samuel  B.,  I'enelvan,  Roskear,  Camborne, 

Cornwall,  Metallurgist. 

1900.  Williams,   Saml.    H.,   Glastonbury,   Conn.,   U.S.A., 

Soap  Manufacturer. 

1903.  Williams,    S.    M.,    269,    Springdalo    Avenue,    East 

Orange,  N.J.,  U.S.A.,  Chemist. 
1885.   Williams,  T.  Howell.     See  Idris,  T.  H.  W. 

1884.  Williams,  Prof.  W.  Carleton,  Broomgrove,  Goring- 

on -Thames,  Professor  of  Chemistry. 
1902.   Williams,   Walter  Scott,   150,  Mystic  Street,   West 
Medford,  Mass.,  U.S.A.,  Textilo  Engineer. 

1887.  Williams,     W.     Collingwood,     36,     Dansie    Street, 

Liverpool,  Analytical  Chemist. 


LIST    OF    MEMBERS. 


lvii. 


Williams,  W.  J.,  5004,  Franklin  Street,  Frankford. 

Philadelphia,    Pa.,    U.S.A.,   Analytical   Chemist. 
Williamson,    J.    Alex.,    The    Crolt,    Chase    Court 

Gardens,  Enfield,  N.,  Analytical  Chemist. 
Williamson,   John,   jun.,   Alne    Hill,   Camp    Road, 

Maryport,  Cumberland,  Tanner. 
Williamson,    Robt.      Low    Walker,    Newcastle-on- 

Tyne,  Technical  Chemist. 
Willis,  Benjamin  A.,  28,  St.  Sulpice  Street,  Montreal, 

Canada,  Representative  (Merck  and  Co.). 
Wills,  J.  Lainson,  c/o  Otto  F.  Stifel's  Union  Brewing 

Co.,-  Gravois  and  Michigan  Avenues,   St.   Louis, 

Mo..  U.S.A.,  Technical  and  Brewing  Chemist. 
Wills,  Wm.  H.,  23,  Willow  Street.  Waitham,  Mass., 

U.S.A.,  Dyer. 
Wilson,  Cecil  H.,  c/o  Sheffield  Smelting  Co.,  Ltd.. 

Royds  Mills  Street,  Sheffield,  Chemist. 
Wilson,  Dr.  David,  Carbeth,  Killearn,  by  Glasgow. 
Wilson,  Dr.  Forsyth  J.,  Royal  Technical   College, 

Glasgow,  Lecturer. 
Wilson,  Frank,  7,  Bedford  Square,  London,  W.C., 

Brewer. 
Wilson,    Geo.    C.    298,    Byars     Road.     Hillhead, 

Glasgow,  Chemist. 
Wrilson,  G.  E.,  The  Chemical  Works,  Oldbury,  near 

Birmingham,  Chemical  Manufacturer. 
Wilson,    Geo.    W.,    Viaduct    House,    Dinting,    near 

Manchester,  Works  Chemist. 
Wilson,    .Gordon.     Benallan,     Kirkintilloch,      and 

(Journals)     Apartado     i>2.     Zacatecas,     Mexico, 

Chemist  and  Assayer. 
Wilson.  Jno.,  Tyneside,  381,  Haglev  Road,  Birming- 
ham, Technical  Chemist. 
Wilson,  Jno.,  The  Vines,  Oxford  Road,  Runcorn, 

Chemical  Engineer. 
Wilson,  Jno.,  Battersea  Polytechnic,  London,  S.W., 

Head  of  Chem.  Dept. 
Wilson,  J.  E.,  c/o  General  Chemical  Co.,  25,  Broad 

Street.  New  York  City,  U.S.A.,  Chemical  Sales- 
man. 
Wilson,  J.  Murray,  c/o  Canadian  Explosives,  Ltd.. 

Transportation     Building,     Montreal,     Canada, 

Technical  Chemist. 
Wilson,  Leonard   P.,  8,  Chester   Street,   Coventry, 

Technical  Chemist. 
Wilson,  Leslie,  West  Bank,  Doxey,  near  Stafford. 
Wilson,     R.    H.,     Egglecliffo     P.O.,     Co.    Durham, 

Chemical  Manufacturer. 
Wilson,  S.  Siddons,  154,  Burges  Road,  East    Ham. 

Essex,  Analytical  Chemist. 
Wilson,    Wm.   J.,    12,    Vicarage    Park,    Plumstead, 

Kent,  Chemist. 
Wilson,    William    .lames.    Tirohanga,    North    End 

Road,     Devonport,     Auckland,     New     Zealand. 

Consulting  Cement  Engineer. 
Wilson,    W.    W.,    Dalmonach    House,    Alexandria, 

Dumbartonshire,  Analytical  Chemist. 
Wilton,    Norman,    c/o   The   Chemical    Engineering 

Co.,  Hendon,  N.W.,  Chemical  Engineer. 
Wilton,   Thos.,    Winsor   House,    Beckton,    E.,   Tar 

Works  Manager. 
Windsor,    P.    L..    Library,    University    of    Illinois, 

Urbana,  111..    U.S.A.,    Librarian. 
Wingfield.   T.   R.,    12,  Suffolk   Road,   Bournemouth 

West,  Brewer. 
Wingham,  A.,  57,  Victoria  Road  South,  Southsea, 

Hants,  Metallurgical  Chemist. 
Winkler,     Hermann,     Bockenheimer     Anlage     43, 

Frankfurt    a /Main,     Germany,     Merchant. 
Winser,  P.  J.,  Heath  House,  Knutsford,  Cheshire, 

Consulting  Chemist. 
Winsloe,    Louis   S.,    1,    Booth   Street,    Manchester. 

Manufacturing  Chemist. 
Winstanliv.  \V.   By.,  Birch  House,  Cheadle  Hulme. 

Cheshire,  Technical  Chemist. 
Winstone,  E.  H.,  Members'  Mansions,    36,  Victoria 

Street,  London,  S.W.,  Ink  Manufacturer. 
Winther,    Dr.    A.,    Chemische    Fabrik    Griesheiin- 

Elektron,     Werk     Oehler,     Offenbach     a /Main, 

Germany    Chemist. 


1892. 
1889. 
1902. 

1906. 

O.M. 

1904. 
1903. 
lit  12. 
1911. 
1903. 
1906. 

1900. 

1901. 

1909. 

1887. 
1906. 

O.M. 

1910. 

1884. 

1900. 

1906. 

1904. 

1913. 

O.M. 

1 905. 

1901. 

1909. 

o.M. 

1903. 

1900. 

1896. 

O.M. 

1904. 

1912. 

1895. 

1908. 
1904. 

1901. 
1907. 
L886 


Wirt  z.  Dr.  Quirin,  28,  Great  Ormond  Strict.  London, 

W.C.,  Consulting  Chemist. 
Wishart,    Jno.,    Oakbank   Oil    Co.,    Ltd.,    89,    St. 

Vincent  Place,  Glasgow,  General   U 
Withers,  Prof.  W.  A  .  State  A.  and  If.  College,  West 

Raleigh.  N.C.,  U.S.A.,  Professor  of  Chemistry. 
Withey,  Win.  S.,  Burry  Port,  South  Wales,  Chemist. 
Witt,  Dr.  Otto  N.  EberescnenaUee  10   Western],  boi 

Berlin,  Professor  of  Chemistry. 
Wolf.  August  s..  104.  West  71st  Street,  New  York 

City,  U.S.A.,  Chemist. 
Wolf,  Jacques,  c/o  Jacques  Wolf  and  Co..  1'.. 

N.J.,    U.S.A.,    Manufacturing    Chemist. 
Wolff.  Dr.  Salamon,  c  o  Messrs.  Mathei  and  Piatt, 

Park  Work-.  Manchester,  Chemical   Engineer. 
Wollaston,  T.  Roland,  Dirleton  Souse,  Prior]  Road, 

Sale,  Cheshire,   Consulting   Engineer. 
Wolton,  Wm.  R.,  c/o  Joseph  Fison  and  Co.,  Ltd.. 

Ipswich,  Manager. 
Wood,  E.  Escott.  Hurricane  Ho\isc.  Brymbo,  near 

Wrexham,    North    Wales.    Chemist    ami    Metal- 
lurgist. 
Wood.  Frank.  Ardsley  Bouse,  near  Barnsley,  Yorks, 

Assistant   Manager  (Class  Works). 
Wood.  Franks..  12.  Carlton  Avenue,  Bornsea,  East 

forks.,  Cement  Works  Chemist. 
Wood,  Hubert  R.,  c/o  Fenner  and  Alder  and  Co., 

Fenner's  Wharf.  Millwall.  E..  Works  Chemist. 
Wood,  Jos.  T.,62.  Park  Road.  Nottingham,  Tanner. 
W ialL  SirCorbett,  Palace  Chambers,  Westminster. 

London,  S.W.,  Civil  Engineer. 
Woodcock,  R.  C,  c/o   Sanitas  Co.,  Ltd..    Locksley 

Street,   Limehouse,   London.   E.,   Chemist 
Woodhead,  Arthur  E.,  Dyeing  Dept..  The  University, 

Leeds,  Research  Student. 
W'oodhead,     Jas..     Inglewood,     Slaithwaite.     oeai 

Huddersfield,  Tar  Distiller. 
Woodrow,  John,  84,  Harpenden  Road.  Manor  Park, 

E.,  Chemist. 
WToodward,     Horace     A.,     Cowell     Avenue.     West 

Orange,  N.J.,  U.S.A.,  Chemist. 
Woolcott,   Geo.    H.,    Lady's    Well    Brewery,   Cork. 

Ireland,  Brewer's  Chemist. 
Woolf,  Douglas  Y..  160,  Claremonl  Avenue,  Mont 

elair.  N.Y.,  U.S.A.,    Textile  Chemist 
Woolley,  G.  S.,  Victoria  Bridge.  Manchester,  Phar- 
maceutical Chemist. 
Woore,  X.   L..  "  Tallandra,"  Walker  Street,  North 

Sydney.  N.S.W.,  Australia,  Assayer. 
Worden,  Edw.  C,  c/o  Clark  Thread  Co.,   Newark, 

N.J.,  U.S.A.,  Analytical  Chemist 
Work,   Charles   0.,    22.   Cambridge    Road,   Great 

Crosby,  Liverpool,   Analytical  Chemist. 
Worrall,    II..    Culmingtorj    Bouse,    Stanton    \.< 

Ludlow.   Dyer. 
Worstall,    Robt.    A.,    21.    North    La    Salle   Street, 

Chicago,  III.,  U.S.A.,  Paint  and  Vanusfa  Bpeoialist 
Worthington,     Arthur,     Lynwood,    Green     Lane, 

Bolton,  Chemist  and  Sub-Manager. 
Wrampelmeier.    T.    J.,    566,    Monad k     Building, 

s.ui  Francisco,  i  aL,  U.S.A.,  (  uemist. 
Wray,  O.  J.  P..  Baalemere,  Coleraine  Road,  Bis 

heath,  S.E.,  Technical  Chemist 
Wright,  Allister  M..  Box  617.  G.P.O     <  hn-tclnm  h. 

NX.,  chemist  (Christchuroh  Meat  ( 
Wright  Arthur,    ill.    Broadway,   N  »    ^  • "  ^  ' 

U.S.A.,  Lawyer. 
Wright  Arthur  C.  o/o  Turner,  Morrison,  and  I 

g(  i  butt  '.  India  I  '■  :       Wyi 

Burfoy  in  \\  h  irfe  I  de,  Chemist 
Wright,  c.   Harold.  Government   I  Port 

of  Spain.  Trinidad.    B.W.I.,   Analyt 
Wright,  Chas.  L..   123.  South  Mad 

Grange,  III..  U.8.A.,  Chi  mioal  Bngta 
lit.  Haioid  I  Sir      £   moehon  tad  I 

Ltd..    Middlesbrough,   Chen 
Wright,  John  Benry,  16,  Now I  A*. ■ ,  sh.| 

Yorks,  'I '•  ohnioaJ  Chen 

l<t.  Arboretum  indiam. 

Laos  Dreaeer. 


lviii. 


JOURNAL    OF    THE    SOCIETY    OF    CHEMICAL    INDUSTRY. 


1 1  M.   Wright.  L.  T..  Junior  Constitutional  Club.  Piccadilly, 
London,  W.,  Chemical  Engineer. 

1910.  Wright,  Robert,  188,  York  Street,  Jarrow-on-Tyne, 

-t  Furnace  Manager. 

1911.  Wright,   Robt.,  e/o  Thos.   Adams.  Ltd.,  Sherwood 

Hill  Works,   Nottingham,    Bleacher  and   Dyer. 
1900.  Wright,   Walter  J.,  69,  Stone  street.    FaverBnam, 
i.    duel   Chemist    (Cotton    Powder   Co.). 
Wotting,  Dr.  Charles.  Honningen  a  /Rhein,  Germany, 
Technical  Chemist. 

1907.  Wurster.  Oscar  H..  o/o  Lever  Bros.,  Ltd.,  Toronto, 

3oap  Works  Chemist. 

1908.  Wuth.  Dr.  B.,  ft,  Wettsteinplatc,  Basle,  Switzerland, 

Chemist. 

.    Dr.   Francis.  408,   West   83rd  Street,  New 

York  City.  U.S.A..  Consulting  Chemist. 
1906.   Wyer,  .Malcolm  C...  The  Library.  State  University, 

Iowa  City.  Iowa,  U.S.A..  Librarian. 
Wyld,  Jno.,  The  Avenue,  Lidgett  Park,  Roundhay, 

Leeds.  Chemical  Works  Manager. 
L90&    Wyler.    Dr.    .Max.    o  0    Levinstein,    Ltd.,    Blackley, 

Manchester,  Manufacturing  chemist. 
1906.  Wynne.  Prof.  W.  Palmer,  F.R.S.,  The  University, 

Sheffield,  and  (Journals)  17,  Taptonville  Road, 

Sheffield.  Professor  of  Chemistry. 


1901.   Yardley.  Frank,  e/o  Henry  Jutson  and  Sons,  Liver- 
pool Street,  Birmingham.  Chemical  Manufacturer. 
997.  W.     H.,    10.    Curzon     Road,    Southport, 

hnieal  Chemist. 
1913.   Yeomans,    Wm.    W.,    o  o    American    Agricultural 
Chemical  Co..  Lewis  and  Lyman  Streets,  Buffalo, 
N.Y..  C.s.A..  Chemist 
190*5.  Yerkes,  Leonard  A.,  o/o  Jos.  Bancroft  and  Sons  Co., 
Wilmington,  Del.,  U.S.A.,  Bleacher  and  Finisher. 
1898.  Yetton.  Thos.,  86,  Bow  Road,  London,  E.,    Con- 
sult in e   DistQler's  Chemist. 

.  Dr.  Jno.  H.,  32">.  Academy  Street,  Newark, 
L,  <  hemist. 
-tn'la.  Prof.   H..  Imperial  University  of  Kyoto, 
Kyoto,  Japan,  Professor  of  Chemistry. 
1900.  Yoahitake,  EL,  Nishihara  Mac  hi.  Koishikawa,  Tokyo, 
Japan,  Chemist. 
-..  Young,  Alfred  C,  17,  Vicar's  Hill,  Lewisham,  S.E. 
1885.   Young.    Brougham.    2a,    Sigdon    Road,    Dalston. 

N.K..  Analytical  Chemist. 
I'*'--    fonaf  C,  e/o  Farbenfabriken  of  Elberfeld 

.117.  Hudson  Street,  New  York  City,  U.S.A.. 
lourist. 

..  Bradda,  Church  Crescent,  Church 
:.  Rnehley,  X.,  Chemist. 

Hamish,    Springfield,     Brownside     Road, 

..  by  <  ;i.i-_'.  .u ,  Chemist. 


1D04.  Young,  James,  45,  Palace   Grove,  Bromley,  Kent 

( themist. 
O.M.   Young,    Jno.,    2,    Montague    Terrace,    Kelvinside, 

Glasgow,  Technioal  Chemist. 
1886.  Young,   Jno.,   Claremont   House,   Beverley   Road, 

Hull,  Gas  Engineer. 
190!).   Young,  John,  P.O.  Box   164,  Akron,  Ohio,  U.S.A., 

Analytical  Chemist. 
1904.  Young,  Jno  H.,  c/o  The  Cassel  Cyanide  Co.,  Ltd.. 

Shuna    Street,     Maryhill,     Glasgow,    Technical 

Chemist. 
1898.  Young,  J.   W.,   22,   Maxwell  Drive,   Glasgow,   S., 

Inspector  under  Alkali  Acts. 
1912.  Young,    Robert,      1.     Kelvinside     Terrace     West, 

.  Glasgow,  W.,  Chemist. 
1909.   Young,  R.  F.,  c/o  Institution  of  Mining  and  Metal- 
lurgy, Salisbury    House,  London,  E.C.,  Chemist 

and  Metallurgist. 
1883.  Young,  Prof.  Sydney,  F.R.S.,  University  Chemical 

Laboratory,   Trinity   College,   Dublin,   Professor 

of  Chemistry. 
O.M.  Young,  W.  O,  Laboratory,  24,  Aldgate,  London, 

E.C.,  Gas  Examiner  and  Consulting  Chemist. 
1898.  Young,    W.    Gathorne,    Analyst's   Dept.,    G.N.R., 

Doncaster,   Yorks,   Chief  Chemist- 


1899.  Zabriskie,  C.  B.,  c/o  Pacific  Coast  Borax  Co.,  100, 
William  Street,  New  York  City,  U.S.A.,  Manager. 

1897.  Zacharias,  Dr.  P.  D.,  Philhellinon  Street  22,  Athens, 
Greece,  Industrial  Chemist. 

1912.  Zanetti,  Joaquin    E.,  c/o  Ministerio  de  Industrias, 

Montevideo,  Uruguay,  Chemist. 

1906.  Zaremba,    Edw.,    707,    D.    S.    Morgan    Building, 

Buffalo,  N.Y.,  U.S.A.,  President  (Zaremba  Co.). 
1906.  Zdanowicz,     Joseph,    37,    Queen's    Gate    Gardens, 

South    Kensington,    S.W.,    Chemical     Engineer 

(Artificial  Silk). 
1899.  Zilz,  Henry,  20—26,  Brunswick  Place,  City  Road, 

London,  N.,  Agent  (Badische  Anilin  und    Soda 

Fabrik). 
O.M.  Zimmermann,  A.,  3,  Lloyd's  Avenue,  London,  E.C., 

Chemical  Agent. 
1905.  Zimmermann,  Chas.,  9  and    10,   St.    Mary-at-Hill. 

London,  E.C.,  Chemical  Merchant. 
1897.  Zinsser,  Dr.  Fred.  G.,  Hastings-upon-Hudson,  N.Y., 

U.S.A.,  Manufacturing  Chemist. 

1913.  Zortman,  Dr.  Israel  H.,  c/o  Messrs.  Rosenberg  and 

Co.,  259,  High  Holborn,  London,  W.C.,  Research 
Chemist. 
1912.  Zwingenberger,    Dr.    Otto    K.,     c/o    Roessler     and 
Hasslaeher    ('hem.    Co.,    Perth     Amboy,     N.J., 
U.S.A.,  Chemical  Engineer. 


1 

S59 
32 


Engineering 


PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 


UNIVERSITY  OF  TORONTO  LIBRARY 


